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1. ZATH—ANHLENHERST.
a) BH—HHBEBRAINHOERLS>TF, ZBEERAFNELES 60%F
—F SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7,
s SEQ ID NO: 9, SBQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ
ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO:
33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO:
48, SEQ ID NO: 50, SEQ ID NO; 52, SEQ ID NO:; 54, SEQ ID NO:
10 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO:
74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO:
80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO:
88, SEQ ID NO: 90, SEQ ID NO: 92, SBQ ID NO: 94, SEQ ID NO:
96, SEQ ID NO: 98, SEQ ID NO: 100, 3 SBQ ID NO: 102, & ATCC
15 ARG HERSTH 98936, 98937, 98938, 98939, 98940, 98941, 98942,
98943, 98944, 98945, 98946, 98947, 98948, 98949, 98950, 98951,
98991, 98993, 98994, X PTA-316 #4/k 4ty DNA AR K, KL T
FME BT B 7 ;
b) —HERSTF, 48— HERNED 83 MERYH K,
20 P& B& A4 SEQIDNO: 1, SEQIDNO: 3, SEQ IDNO: 5, SEQ IDNO:
7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15,
SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23,
SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31,
SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39,
25 SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54,
SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO: 71,
SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79,
SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86,
SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94,
30 SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100 8 SEQ ID NO: 102,
W ATCC BRR G EATH 98936, 98937, 98938, 98939, 98940, 98941,
98942, 98943, 98944, 98945, 98946, 98947, 98948, 98949, 98950,
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98951, 98991, 98993, 98994, K PTA-316 & fi4réy DNA A M &,
A LAME N EF B 5

—HEBRAT, CHBNEKRASHHREBAFINEY 60%
F)—-F SEQ ID NO: 2, SBQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8,

SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ

c)

ID
ID
ID
ID
ID
ID
ID
ID
ID
ID

NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:

10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16,
18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24,
26, SEQ ID NO: 28, SEQ ID NO: 30, SBQ ID NO: 32,
34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40,
49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55,
57, SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO: 72,
76, SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83,
85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91,
93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99,
101, SEQ ID NO: 103 & SEQ ID NO: 109 ¥ RABR 57

HW ATCC BB HATH 98936,98937,98938, 98939, 98940, 98941,
98942, 98943, 98944, 98945, 98946, 98947, 98948, 98949, 98950,
98951, 98991, 98993, 98994, K PTA-316 #9449 DNA 36N K AT
A e REARA 5

—MEBRST, CHB—FERG—ARKE, TESKREA
ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID
10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO:

SEQ
NO:
18,
26,
34,
49,
517,
76,
85,
93,

d)

SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ

1D
ID
ID
ID
ID
ID
ID
ID

NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO:
NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO:
NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO:
NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO:
NO: 59, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO:
NO: 78, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO:
NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO:
NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO:

101, SEQ ID NO: 103 s SEQ ID NO: 109 ¢4 R E B A5 R & ATCC 4%
AR ASTH 98936, 98937, 98938, 98939, 98940, 98941, 98942,
98943, 98944, 98945, 98946, 98947, 98948, 98949, 98950, 98951,
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98991, 98993, 98994, = PTA-316 &5/i4 ) DNA HAKH BB AH
BARAEF, X, Fr&E Hh&4A#K SEQ ID NO: 2, SEQ ID NO: 4, SEQ
ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO:
14, SBQ ID NO: 16, SBQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO:
5 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO:
30, SEQ ID NO; 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO:
38, SEQ ID NO: 40, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO:
53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO:
70, SEQ ID NO: 72, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO:
10 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO:
89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO:
97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103 # SEQ ID NO:
109 Y REBRA 7| R by ATCC R HKAT H 98936, 98937, 98938,
98939, 98940, 98941, 98942, 98943, 98944, 98945, 98946, 98947,
15 98948, 98949, 98950, 98951, 98991, 98993, 98994, K PTA-316
G RALY) DNA AR BRATGAHBARAFFINEY 15 MEEHEAR
BRAX, A
e) —HBRHT, CHE—FEIRAGRRFLEGFLTAK, &
% gk4A SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO:
20 8, SEQ ID NO; 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO:; 16,
SEQ ID NO: 18, SBEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24,
SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32,
SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40,
SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 355,
25 SBEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NoO: 72,
SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83,
SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91,
SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99,
SEQ ID NO: 101, SEQ ID NO: 103 s SEQ ID NO: 109 é&§&E X8 5 5
30 H#g ATCC BRI 54 98936,98937, 98938, 98939, 98940, 98941,
98942, 98943, 98944, 98945, 98946, 98947, 98948, 98949, 98950,
98951, 98991, 98993, 98994, ;K PTA-316 #4/F 4144 DNA 35 K B BT
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GRA\ALRARN, L, R BB, FRASPHBEH TE54%H SEQID
NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO:
9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17,
SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25,
s SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SBQ ID NO: 33,
SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 48,
SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56,
SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 74,
SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 80,
10 SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88,
SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96,
SEQ ID NO: 98, SEQ ID NO: 100 & SEQ ID NO:; 102 & ATCC #&#&
RS A 98936, 98937, 98938, 98939, 98940, 98941, 98942,
98943, 98944, 98945, 98946, 98947, 98948, 98949, 98950, 98951,
15 98991, 98993, 98994, K PTA-316 &4/ 4ty DNA HAH B H KRS
FER.
2. WwBRABR 1Y, BHEBRLT, €L TH—4A:
a) —HHBHY>F, ©4% SEQIDNO: 1, SEQIDNO: 3, SEQID
NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO:
20 13, SBQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO:
21, SEQ ID NO: 23, SEBQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO:
29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO:
37, SBQ ID NO: 39, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO:
52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO:
25 69, SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO:
77, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO:
84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO:
92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO:
100 % SEQ ID NO: 102, X ATCC KA WHEATH 98936, 98937,
30 08038, 089030 08040, 989041, 908942, 98943, 98044, 98945, 98946,
98947, 98948, 98949, 98950, 98951, 98991, 98993, 98994, & PTA-316
B RE DNA AR B, AL ZAMRQBFRAF; o
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b) —HFHERYTF, CH%%4 % K44 SEQ ID NO: 2, SEQ ID
NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO:
12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO:
20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO:
28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO:
36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 49, SEQ ID NO:
51, SEQ ID NO: 53, SBQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO:
59, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 76, SEQ ID NO:
78, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO:
87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO:
95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO:
103 & SEQ ID NO: 109 ¥ RE B A 7] R Wy ATCC FRAKI KRS 4 98936,
98937, 98938, 98939, 98940, 98941, 98942, 98943, 98944, 98945,
98946, 98947, 98948, 98949, 98950, 98951, 98991, 98993, 98994,
N PTA-316 &) i %ty DNA A K B A X B F 5.

3. RAZR1IGHERI T, TOLBREHERAT).

4. RAAER 1 ERSTF, LOLKRL—FFR S KRAOEZR
K 5.

5. —HEimi, CasRANER]1 HERST.

6. RAZBKSHBIME, CRAALIVELSR.

7. —WEAHILFHBEI@0, SHRAHNER 1 HERST.

8. —#ih TR —A0HHEAK:

a) —FFHRY—AKREK, P& % p4% SEQ ID NO: 2, SEQ ID
NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO:
12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO:
20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO:
28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO:
36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 49, SEQ ID NO:
51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO:
59, SEQ ID NO:; 70, SEQ ID NO: 72, SEQ ID NO: 76, SEQ ID NO:
78, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO:
87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO:
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95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO:
103 2 SEQ ID NO: 109 ¢9 R KB /5 S &1 ATCC IRB IR AT A 98936,
98937, 98938, 98939, 98940, 98941, 98942, 98943, 98944, 98945,
98946, 98947, 98948, 98949, 98950, 98951, 98991, 98993, 98994,
s PTA-316 ¢9/i 4ty DNA ALK BT SEAHREARAF, £+, ik
Ji B4 SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO:
8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16,
SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24,
SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32,
10 SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40,
SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55,
SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO: 72,
SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83,
SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91,
15 SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99,
SEQ ID NO: 101, SEQ ID NO: 103, 3 SEQ ID NO: 109 3wy ATCC 4%
BB T A 98936, 98937, 98938, 98939, 98940, 98941, 98942,
98943, 98944, 98945, 98946, 98947, 98948, 98949, 98950, 98951,
98991, 98993, 98994, = PTA-316 é@}ﬁ‘ﬁé@ DNA %A#&Fﬁz’az&éﬁ
20 REBAFINGEY ISAZEHRER;
b) —FHIKGRRAEGFILEIR, &% KAH SEQ ID NO:
2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10,
SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18,
SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26,
25 SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34,
SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 49,
SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57,
SEQ ID NO: 59, SEQ ID No: 70, SEQ ID NO: 72, SEQ ID NO: 76,
SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85,
30 SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93,
SBQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101,
SEQ ID NO: 103 3 SEQ ID NO: 109 455 AB 5 7% b ATCC H& 94
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A5 A 98936, 98937, 98938, 98939, 98940, 98941, 98942, 98943,
98944, 98945, 98946, 98947, 98948, 98949, 98950, 98951, 98991,
98993, 98994, K PTA-316 &/ #:6) DNA SEA B KT RAHARRE
7, £F, A KADRAESEEHTE54HA SEQIDNO: 1, SEQID
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO:
11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:
19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 48, SEQ ID NO:
50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO:
58, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO:
75, SEQ ID NO: 77, SBQ ID NO: 79, SBQ ID NO: 80, SEQ ID NO:
82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO:
90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO:
98,SEQ ID NO: 100 3% SEQ ID NO: 102 3% & ATCC #Rik 9%k & 5 % 98936,
98937, 98938, 98939, 98940, 98941, 98942, 98943, 98944, 98945,
98946, 98947, 98948, 98949, 98950, 98951, 98991, 98993, 98994,
H PTA-316 84/t 4t DNA A K BB RS FRIHBRY TSRS
&; A=

c) B—HEBRSTHRBNEIK, HABRLSTFHAANEER
FHEY 60%RA—TFA4A A THFEA 7 69458 SEQ IDNO: 1, SEQID
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO:
11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:
19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 48, SEQ ID NO:
50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO:
58, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO:
75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO:
82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO:
90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO:
98,SEQ IDNO: 100 2% SEQ ID NO: 102 s & ATCC @& HZ RS H 98936,
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98937, 98938, 98939, 98940, 98941, 98942, 98943, 98944, 98945,
98946, 98947, 98948, 98949, 98950, 98951, 98991, 98993, 98994,
R PTA-316 &)/ 4564 DNA A K B B8R 51 ;

d) —#HEk, CHELWREMAFFIE ) 60%F—F SEQ ID

s NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO:
10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO:
18, SEQ ID NO: 20, SBQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO:
26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO:
34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO:

10 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO:
57, SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO:
76, SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO:
85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO:
93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO:

15 101, SEQ ID NO: 103 3 SEQ ID NO: 109 ¥ RAEBM AT R & ATCC 4%
FGHEARTH 98936, 98937, 98938, 98939, 98940, 98941, 98942,
98943, 98944, 98945, 98946, 98947, 98948, 98949, 98950, 98951,
98991, 98993, 98994, X, PTA-316 #)/fi4i4) DNA AN BT GHAH
REARF 7.

20 9. FRANERKS WL HH S K, ©4% SEQIDNO: 2, SEQ ID NO:
4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12,
SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20,
SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28,
SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36,

25 SEQ ID NO: 38, SBQ ID NO: 40, SEQ ID NO: 49, SBQ ID NO: 51,
SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59,
SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 76, SEQ ID NO: 78,
SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87,
SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95,

30 SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103

X SEQ ID NO: 109 YR ABAFFIR b ATCC FRRAFKATH 98936,
98937, 98938, 98939, 98940, 98941, 98942, 98943, 98944, 98945,
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98946, 98947, 98948, 98949, 98950, 98951, 98991, 98993, 98994,
H PTA-316 B DNA AL BT A REARA 5.

10. duRABREHEK, LALFRAELKA .

11. —Fr e FHbESRAI K B & % KiK.

12 —FRATAEFRAFTI—AE 3 KGF %

a) —# %Ak, 44 SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO:
6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14,
SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22,
SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30,
SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38,
SEQ ID NO: 40, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53,
SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 70,
SEQ ID NO: 72, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 81,
SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89,
SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97,
SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103 s SEQ ID NO: 109
$ R T 5] Rl ATCC SRR MR T A 98936, 98937, 98938, 98939,
98940, 98941, 98942, 98943, 98944, 98945, 98946, 98947, 98948,
98949, 98950, 98951, 98991, 98993, 98994, H PTA-316 W4 ey
DNA AR BT R g A BT 5 ;

b) —#HSRH—AKHE, RS B4 A SEQ ID NO: 2, SEQ ID
NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO:
12, SBQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO:
20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO:
28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO:
36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 49, SEQ ID NO:
51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO:
59, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 76, SEQ ID NO:
78, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO:
87, SEQ ID NO; 89, SEQ ID NO; 91, SEQ ID NO: 93, SEQ ID NO:
95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO:
103 3, SEQ ID NO: 109 #) £ A B A4 5 3 ATCC HRAMHKAR T H 98936,

10
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98937, 98938, 98939, 98940, 98941, 98942, 98943, 98944, 98945,
98946, 98947, 98948, 98949, 98950, 98951, 98991, 98993, 98994,
R PTA-316 69/ 4td DNA AR BT A RIERA 5], LF. Al
% ¥4 SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO:
s 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16,
SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24,
SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32,
SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40,
SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55,
io SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO: 72,
SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83,
SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91,
SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99,
SEQ ID NO: 101, SEQ ID NO: 103, & SEQ ID NO: 109 3w ATCC £
15 BEOEREATH 98936, 98937, 98938, 98939, 98940, 98941, 98942,
98943, 98944, 98945, 98946, 98947, 98948, 98949, 98950, 98951,
98991, 98993, 98994, K PTA-316 & /fAity DNA #EANK KATHDH
RABAFINEY ISALEEHARLR,; o
c) —HERGRRAEEHGFALER, 5% K4SA SEQ ID NO:
20 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10,
SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18,
SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26,
SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34,
SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 49,
25 SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57,
SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 76,
SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85,
SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93,
SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101,
30 SBQ ID NO: 103 3% SEQ ID NO: 109 &4 R EBL A 5] K i ATCC FRkty&%
#54 98936, 98937, 98938, 98939, 98940, 98941, 98942, 98943,
98944, 98945, 98946, 98947, 98948, 98949, 98950, 98951, 98991,

11
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98993, 98994, s PTA-316 &)/i#i¢y DNA A BT BN AKXBR A
5, ¥, TEERED—FRAEZHFMHTEESH SEQ ID NO: 1,
SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID
NO: 11, SEQ ID NO; 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:
5 19, SBQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 48, SEQ ID NO:
50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO:
58, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO:
10 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO:
82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO:
90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO:
98,SEQ ID NO: 100 2 SEQ ID NO: 102 & &y ATCC KRR IHKR T A 98936,
98937, 98938, 98939, 98940, 98941, 98942, 98943, 98944, 98945,
15 98946, 98947, 98948, 98949, 98950, 98951, 98991, 98993, 98994,
XK PTA-316 #9456 DNA BA K RUHBRL TR RINBRS THA
a9;
QIARAREBRS FHEATERRAEZR s B LM
.
20 13. —#RATFHRARHNERE S REKSEFTHEEYF ), 0¥
a) WHHEHGE —F2HEMRESMES KRGS HER;
b)) HAXBAASBATLEASBEL TS, LEERAAHE R
8T RAH BT HAE.
14, JeSAHERK 13 5%, ¥, £0MESKRYLEeHRA—
25 AR,
15, —#HEME, A RFMRLELSRAZRK 8 43 KRGLLSY
ARAER AP,
16. —# A FRARANER | WERITFEHXSTHEGT X,
s
30 a) EAFEH B Lk Bk b fe BT R AL BT A B B IR AT A T)
BBfk; Ao
b) RAZMEBRIEHIIIBMETLLHEETHERLST, R

12
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BABRAER 1 HBRSTERRYOAL.
17. e # 2R 16 95k, A ¥, HEHSSH oRNA 2~ F, 5
B —Fr i B AR AT Rk
18. —HEME, 4F—FEFHRERAAZR 1| HHRS) T2
5 RS AER AR,
19. —# A FRELEANAER 863 RSBk, a:
a) ibFTiE $ MR KREFTA S RS mIes —# XS W,
Fa
b) HEAE S KRRETLEASHER RS,
10 20. dRAER 19 5%, A, HERXRESHERAESK
A RATR G T —AHFERRY:
a) @it AR A ALY/ S RES TR ES;
b)) RAESEAMNZHRRES,; F
c) &XA PCIP #F MR T ARE S
15 21, —FATRAPITHAER 8 92 R FRGFE, QIELHE
BRRAEAAS R ML —FLSHBER, HLGHARBER
BEELE SR, MR RAP LS KRN EMR,
22, —FFAFERZRAIRFNER 8 I3 KRGTHAGLEHE T
¥k, i
20 a) A ER 8 EKRE —FR XS HER, Fo
b) AT ATEREMASWA TR S RERGYR, AEEAY
Bk 3 BRIEHERG LA,
23. —H A FEZEGIETAFF PCIP MBRALR PCIP &HFE
HA R AEG KRS Tk, QIR T AT AA M 3K A AT AR
25 H)ER 18 PCIP BT RARAFTRAEZLK 8 & PCIP $ AKiEMH
B, AREZEEHFUARFE PCIP B ARX PCIP ZHERAHKIE
&R A,
24. JuiR A TR 238 FE, P, FFEAKZ CNS KR,
25. kR AER 24 45K, L, FIELARZRM.
30 27. i FIZ K 24 Wk, R, FREREHMIBEEFX
.
28. B FIEBR I FTE, LF, TEARAZCOTRRK.

13
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29. BRAMERB8HFE, £, IRChEEREFFTI, ©
mAnX.
30, —HAFHEZZEKERTETEALAURFRREST PCIP &
AR Ae/H PCIP ZOFERARIEH ARG T E, HERA
s A RANBRAESFRN—FHEASFAENFARSKZ, KF,
FrAREFREAYAGBERANEZR 8 45 PCIP I RRHEARSHTENR
ABFZR 1 PCIP MY FHRARGET AN,
31 Jui A ZRK30695%, HF, AridABECNS A,
3. RABRINHF%R, P, HEERERMN.
10 33. deFIEK 31 5k, AP, FEARZHMIREFL

34. RAZRKIOGFE, X, FEAARAISOLERR.
35. AR AN BRI T, AP, HACHERARERF I, ©
AR £,

15 36. — A TFEREAAFFRAREF PCIP B KX =/ PCIP
EOERARENERGIREN T H, QHENTETREERFLEY
FHD, FAARNEHBF—HEHFREOAERBS, L+,
REEHEFRTUARARBARFIZR 8 &) PCIP 2 ARG E G T EMK
AMFER 1 69 PCIP BB FTARKEANEIEANIE, AREZER

20 ARFRAREF PCIP M A AF/R PCIP B O EMR YRS KRG
LKA .

37, kR F|ERI60HFTEH, KT, FFEKRRE CNS AR,
38. oA A ER 3T Fk, A, FIRARRERM.
39. RAER 37T HF5%k, £F, MEAREAFRIBREFXL

25 A,

40. Wi FER 6 FE, ¥, HEERRA ST ER.

41. eRFAZROGFTE, EF, FFECATEEAREFT I, &
A%

4. —HATFTARAFEANEEMRERGT RN T H, 08

30 PR EFEARFANER S PCIP HARILFHS, AEAATERT.

43. JeiR A FR 428 F %, P, AFEAEARAZCNS &R,
44, B FNER 3N FEH, £, IEEABRIRM.

14
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45.

A.

46.
47.
5 ARMX.
48.

RARR 43 7k, £F, EARIERPRAFX

o AR A2 FE, BF, FEBERRASOT LR,
R AER 46 B FE, BF, MEASHEFERARERT I, ©

—HATFEAEANBERMXGARRAGI XA T &, o8

AR RA AR RARAZR 8 4 PCIP ZRRAFIHHER, W
RHATEST .

49,
10 50.
51.

52.

53.

15 RAKX.
54.

AR,

i FZR 48 9 F ik, R, PrEARE CNS &R,
TR A BRI FE, BF, FFEREARIHRA.
AR F)ER 49 F5%, HF, FERREAFMIBEFX

WA R BTk, EF, EARRASOE KA.
RANZRS2GFTE, LY, FESRERFKERT 1, B

BAER 23 T EEZORESHAETFREMX KR F

15
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B EMEAEORLA®E

X% H
5 AEPERASIH XNMERARE L THH) 9356545 04
PiHHEAH 1998 F11 A 25 B EBE K $#HF 5 60/110033, $35 8 4
1998 5+ 11 A 20 B £ B o ¥i55 60/109,333, ¥+ 845 1998 &
11 A 30 B9 R v355 60/110277, ¥ 8% 1999 3 4 A 23
He) £ E et wF5 09/298731, 9B A 199 F7TA 9 88 £B %
10 FYH5 09/350614, ¥ EH 1999 £ 7 A 9 O LR FH$H T
09/350874, w35 B4 1999 % 9 A 21 B £E A ¥35% 09/399 913,
PiEEA 1999 F 9 A 21 B EREAYHES 09/400492, $iFH A
1999 5 11 A 19 B &) PCT 355 PCT/US99/27428, w35 B % 2000 5
927 B LR LT AFHS 09/670756 A=k 35 B % 2000 5 10 f 31
15 H®HEBEFA$HT 09/703094.
KAHF
I meEr TR miefeA B KA ERfERRIE
FTRY, BAFFTIHRINANABYEAS ABRESH SN AEE, £ 2Y
Femo IR HRETFEENHART. LeXZWNEINETREACE
20 45. Aifedpildiil, e —HFHBEEARTTHARL, AEAZLAEHFH
FHhf LM HER.
WTHBAESERET Ll FTEAALTTREX
E. PRI B EAMEDOBE AR ERITF. Lo@ddd
ARZHl BRRELEZFAETRIGCENTEYEEL., 5HRE
25 WAL, HFRARAE EHG SN, FALERSL R ML
YR E. WEEGSHURLFRHARFHAERN, AVRTEHH
FREFERNETMNGRLERE,
— RN BRA RGP EE AN IR T, XHER
HERB RN Zd XM Shaker RE R EG. Shal X Kvd K4kt
30 HOR— AV LENEGHAEAL, CTHNERERARBEFILRE
AR ARELFEAAX, kvd BAASCEFSELRLAYIRILTORESE
KA. EAZAT, ENTHRCIEN Kvd @il A QAEFED LKk

16
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2. ML BN RBEANRERE T EHRETEHA.

FEAHERGRARK, B3R LEET. REGTRAELRY
HEABFHALEITTATRRAGAY, L HRARSHHALELZRA
&, FELOBMBARBYLERTAR. HEZAFROELETE

5 MABFEdE, CREFBIFAGERBARACE (XBAIHH®
WAL RAY 2B A ).

Kv £ as: (1) 2R Xidd, eEHF—KRIpHhdia
ZEABEEAAN, AT EREAGAEE; # (2) kX
F(AR) wld, CILEADRLETRENR, FALREBKTH

10 KMRABEABEGEE. RTNTFIHIhLLAETRESZAAZ
sh, Kv BHF X2 ZBAMGRE, i, B, B, FELENZ
BREBX T BRERN. LEFHNLERE, ENEHELRZH2
LM X4EBH A (Hille B., Ionic Channels of Excitable
Membranes, Second Edition, Sunderlad, MA: Sinauer, (1992)).

15 A Xv WAEREAA, FERKYE NI HE, I3
HHIBLEARBGEAARBTHABR KR =448 RNA #HxH8
FREFHESEYH. Fd, 4 kv FEAHRARF I AABIRGH
A, AR REABRFIARG 4 ARHLoa-BRAR, FHOmEE
BARAANmBE (-2 )P AK(JTanL. Y. (1990 )Trends Neurosci

20 13: 415-419, #= Pongs, 0.3 (1995) Sena Neurosci. 7; 137-146).
Cketd Kv @# (a-BXK) RFR4ANMBEHR, REAETANARE
BB AR Rt irerd: Xvl, & Shaker X T K#%; Kv2
N Shab AB X ) B KA4&; Kvl & Shaw A8 X 89 L K#%&; # Kv4 3 Shal 48
K& K%,

25 Kvd4. 2 Fo Kv4. 3 & Shal-#A kW kviBid (a-T L) 846F. Kvi.
3 EABKHAZAHBINFES A, B oRNA £ 5BF 2868 A 00 B Aak
R 2ATHALARE, A, s RSk, XFTHRLR
. S-REBA URIEBG IR,

GRABARRBREBEAFATRAFEATELERAGZTAKERLAY

30 (Serdio P. % (1996 ) J Neurophys 75: 2174-2179). A &é&) 2,
Kvd. 3 3 IKARA XA &) nRNA AP 2T HAKFRA, Kvd. 3 B K
REZHMRGARRBETREY, LT, AMASYREFET U4

17
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FHRE RFE, Kvd. 2 mRNA EREF 24K, HFHAAE N S KMF
LEFERNREY, L+, CERAEM K451 3% X7E &4 A (Sheng
% (1992) Neuron 9: 271-84). 5 Kv4.2 A= Kvd. 3 A8, XA
AR Kv BEATRES T IARFIfnleryidf, pESTRME

5 BEBER A4S ehERAZ 6445 (Hoffman D. A. ¥ (1997) Nature
387: 869-875).

B, fehi#de Al Kvd. 2 R Kkvd. 3 BA KA NGB REEDY
AEERFAFRERG TR T AXAPEEE G @AY
ZARCESSHAT G T, HEXSESR, 4T,

10 ANEXHHPHBBRIENR. B, BRRAHAZTHGEE LY
REFRETRATEMFSATRENB LG AR, FMH, FHRIE
EREA, BE, WA, BRZEMAAGERLER, BEH, B, W
AHEARTREBERR,; R hFTRBKD, Ox, HGhkE, CHEHHR,
FRESIA, FHEBESPRR KA.

15 A AMRE

AEAZVHRFEATHEBRS FTHAR, MEBRS THRA
AR AR TaMENKRA, REA S5 EEEAMEH
FAHALZARAREFHHEEHRBRE (XERARY ). Hlde, $FdE
FORELEA Kvda. 2 R Kv4 3 Rl RXANWNERYTAL

0 ABFEWEAXFHARA rBEEMEEAKE”. "PCIP", X "KChIP"
BT asT. AEXWEY PCIP R 54 EHMEIHER, #l
L5l Eass, AVHAAEANEN, m/REMRH I, ¥
BAR ST RN G ENFHERE. KELAY PCIP 97T
AAERADAAD ST, fletgaicimedss, B,

B A—FE, AXPRHBTHA PCIP ZORAAHFERRINSE
HERY>T, ARESEAR TR PCIP HBERGIIHRLRK
AR K .

E—#xksE ¥, KXW PCIP 48 4-F5 SEQ IDNO: 1, SEQ
ID NO- 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO:

30 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:
19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:

18
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35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO:
47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO:
71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO:
5 79, SEQ ID NO: 80, SBQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO:
86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:
94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100, s SEQ ID NO:
102 FreB BB AS (FlirdEERG4LK), Xd ATCC R K
&5 h 98936, 98937, 98938, 98939, 98940, 98941, 98942, 98943,
10 98944, 98945, 98946, 98947, 98948, 98949, 98950, 98951, 98991,
98993, & 98994 #yKikity DNA ALK BHATRA A XA T4MRE
A E D S50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% K
EHe R —HK.
AR —FREERFTEF, LB HEELF &4 SEQ ID NO:
15 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ
ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO:
20 47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO:
71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO:
79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO:
86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:
25 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100 & SEQ ID NO:
102 vl HFRAFIRELAMR, £F —FAREXAFTETF, FEHK
& /F €4 SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO:
7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15,
SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23,
30 SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31,
SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39,
SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 48, SEQ ID NO: 50,

19
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SEQ ID NO: 52, SEQ ID NO: S4, SEQ ID NO: 56, SEQ ID NO: S8,

SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO: 75,

SEQ ID NO: 77, SBQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO: 82,

SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90,

s SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98,

SEQ ID NO: 100 s SEQ ID NO: 102 Ff+HEHMAF XK Z4AMRKH E
9300, 350, 400, 426, 471 X S83AHMEBRN A K.

AEH—WEEFEF, PCIP MBS TS OHFREAY SEQ ID

NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8 SEQ ID NO: 10,

10 SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18,

SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SBQ ID NO: 26,

SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34,

SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 49,

SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57,

15 SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 76,

SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85,

SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93,

SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101,

SEQ ID NO: 103 3 SEQ ID NO: 109 FFr+REBA 5, Ry ATCC ik

20 RS 4 98936, 98937, 98938, 98939, 98940, 98941, 98942, 98943,

98944, 98945, 98946, 98947, 98948, 98949, 98950, 98951, 98991,

98993 X 98994 K4ty DNA AN BBAHREARA FI BA LG F

— G REBRFINNEY., E—FHRAEZHEFTEF, PCIP H#s5 T &

AW SRR A5 %55 SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6,

25 SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14; SEQ

ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID

NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO:

32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO:

40, SEQ ID NO: 49, SEQ ID NO: 51, SBQ ID NO: 53, SEQ ID NO:

30 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO:

72, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO:

83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO:

20
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91, SEQ ID NO: 93, SBQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO:
99, SEQ ID NO: 101, SEQ ID NO: 103 = SEQ ID NO: 109 Af-F&RE
BAFF, R ATCC MR ES A 98936, 98937, 98938, 98939,
98940, 98941, 98942, 98943, 98944, 98945, 98946, 98947, 98948,

5 98949, 98950, 98951, 98991, 98993 X 98994 H¥ A A4ty DNA A K
BHELHBREABRAFFNEAEY S0%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95% REZF—HYBREMAFINES.

EF—FREEXFTEY, A2 BHOHRST%HS 1v, 9q, pl9,
W28559, KChIP4a, KChIP4b, 33007, 1p ## k& 7s RO K ALMF
0 5, ER—FREZTHRFTEF, HFRAEBRS FALHETRA T HD
F 4 SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8,
SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16,
SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24,
SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32,
15 SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40,
SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55,
SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO: 72,
SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83,
SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91,
20 SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99,
SEQ ID NO: 101, SEQ ID NO: 103 & SEQ ID NO: 109 Ff~REMKF
5] A @ ATCC R G A S H 98936, 98937, 98938, 98939, 98940,
98941, 98942, 98943, 98944, 98945, 98946, 98947, 98948, 98949,
98950, 98951, 98991, 98993 = 98994 ¥ /F i éy DNA A K B LA
5 RABAHNEZS. AF—FHAAEAFTET, IRERSTHRA
AEY 426, 471 R S8IANBHR, FHLAEBEA PCIP FHQZ G (o
AT E ).
AEPAHF —FEAFTETEHERY T, ik PCIP H84 T,
CHFURRE KRG PCIP Z O 0BRSS T PCIP B4 T.
30 Hldw, E—FHEHRFTEY, FEEEN>FHKAEZE Y H 426, 400-450,
471, 450-500, 500550, 583, 550-600, 600-650, 650-700, 700-750,
750-800 X £ % M FH AR, JFHEEASHFH TH € SEQ ID NO: 1,

21
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SEQ ID NO: 3, SBQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID
NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:
19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
s 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO:
47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO:
71, SBQ ID NO: 74, SEQ ID NO: 75, SBEQ ID NO: 77, SEQ ID NO:
79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO:
10 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:
94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100 3 SEQ ID NO:
102 A+ F A5, B ATCC RA &G RAK T4 98936, 98937, 98938,
98939, 98940, 98941, 98942, 98943, 98944, 98945, 98946, 98947,
98948, 98949, 98950, 98951, 98991, 98993 K 98994 &) /f #: DNA ¥
15 AHBROREIAMRHBEERFIINERSTER, ARBEAEFTE
v, AR FHEEZELH 15 A (Hlekge) TR, HFH
g A A4 FL5 SEQ IDNO: 7 ¢4 93-126, 360-462,732-825,10281054
A 1517-1534 SHERER. EHRRAERAFTETY, FEHERST
€,35 SEQ ID NO: 7 9 93-126,360-462,732-825,1028-1054 &% 1517-1534
20 FTHEFR,
EEMRAZAFTEY, TEHERYTFHREZ LA 15 A (4
Jok 86 ) BERR, FFHAEAESBFMH TS SEQ ID NO: 13 & 1-14,
49-116, 137-311, 345-410, 430-482, 503-518, 662-693, 1406-1421,
1441-1457, 1478-1494 X 1882-1959 S H HFMAR. Aokt Kk
5 FEd, FFEMBRAF 3 SEQ IDNO: 13 44 1-14, 49-116, 137-311,
345-410, 430-482, 503-518, 662-693, 1406-1421, 1441-1457,
1478-1494 &, 1882-1959 S A ¥ ®R.
ERETHFTEREY, HEBRSTFTHREEVH 15 A (Sl
$6)) HAEFM, FRREAESESS TS SEQIDNO: 354y 932-1527,
30 1548-1765, 1786-1871, 1908-2091, 2259-2265 & 2630-2654 F 4k ¥
M., AR EAFTEY, FrEEBRSF &I SEQ ID NO: 35
& 932-1527, 1548-1765, 1786-1871, 1908-2091, 2259-2265 &K

22
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2630-2654 SHHR,
ARt A5 RY, 8L TFHBER SEQ ID NO: 2,
SEQ ID NO: 4, SEQ ID NO: 6., SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO:
s 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO:
28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO:
36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 49, SEQ ID NO:
51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO:
59, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 76, SEQ ID NO:
10 78, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO:
87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO:
95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO:
103 & SEQ ID NO: 109 A ~RRABAFI KW ATCC HRRHFERTH
98936, 98937, 98938, 98939, 98940, 98941, 98942, 98943, 98944,
15 98945, 98946, 98947, 98948, 98949, 98950, 98951, 98991, 98993
R 98994 M4ty DNA AR BTG AN AR N 2 KO RARA
AOFETA, £F, EERYTFHRESHEHTH &% SEQIDNO:
1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ
ID NO- 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID
20 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
35, SBQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO:
47, SBEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO:
25 71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO:
79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO:
86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:
94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100 & SEQ ID NO:
102 R A5 F R X,
30 AEPH S —FEAFTERB/T—FH2BHERST, AL
PCIP # B4 F, #ldke, PCIP B 5 FHRAERNLY.
ALXBEF—FERB|T —F4H PCIP BBy TFHHKk. £X%

23
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B FEY, HEBRKRTAREARK., EF-NHEHFTEF. X
ZARBTEFARABAG EEIER. KRARLRB/BTATFEEE
G, ik PCIP ZAMF*®, QB ALSZHIIARAPREARKLHAHA
FEURZREBANEINR, Pl AR hBEFTLDY

s mEmMM, UEAEFAEE.

RKEPHF—F T A BHRENY PCIP BAFFHK. £—
FrREFEY, HESHENZEG, Kk PCIP R CHE) —ANFHE
SRR, E—FRAEEHEFTEY, FEZEH, Kk PCIP HEH
By —Ama sk, AR EA L SEQ ID NO- 2, SEQ ID NO: 4,

10 SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ
ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO:
30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO:
38, SEQ ID NO: 40, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO:

15 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO:
70, SEQ ID NO: 72, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO:
81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO:
89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO:
97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103, 3 SEQ ID NO:

20 109 FiFREBF |, b ATCC HRAKHH AT H 98936, 98937, 98938,
98939, 98940, 98941, 98942, 98943, 98944, 98945, 98946, 98947,
98948, 98949, 98950, 98951, 98991, 98993 K 98994 &4 /F 44§ DNA
AR BB BRABAFFIAA £ K2 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, ISUKEFZHHFA —MOHAXREF. A% —F

25 HRBEAEFTEYF, FFLEY, KL PCIP RO 0EES—NEHLY
MR, FRARBYTHFEENFHER, EF—FREEAFTETY, AT
REE, ik PCIP ZEHAIE S —ABLELSLEMR, FHEAGXH
—HBBROTFLAN, AERITHRERAFFIRAEZRERIEAGT
544 SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7,

30 SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ
ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID
NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO:
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33, SEQ ID NO: 35, SEQ ID NO: 37, SBQ ID NO: 39, SEQ ID NO:
46, SEQ ID NO: 47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO:
52, SBQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO:
69, SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO:
s 77, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO:
84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO:
92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO:
100 2% SEQ ID NO: 102 i~ H A FIHHEBRY FHRZ.
AEn—*WEkFEY, AKAFAELA SEQ IDNO: 2, SEQ ID NO:
10 4, SEQ ID NO; 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12,
SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20,
SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28,
SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36,
SEQ ID NO: 38, SEQ ID NO: 40, SBQ ID NO: 49, SEQ ID NO: 51,
15 SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59,
SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 76, SEQ ID NO: 78,
SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87,
SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95,
SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103,
20 3 SEQ ID NO: 109 Ai7RABAFHZTAHRE, ¥, FIEh KR
#,3& SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8,
SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16,
SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24,
SEQ ID NO: 26, SBEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32,
25 SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40,
SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55,
SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO: 72,
SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83,
SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91,
50 SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99,
SEQ ID NO: 101, SEQ ID NO: 103, % SEQ ID NO: 109 Fim&AB
F7l, R ATCC Rk WM 5 4 98936, 98937, 98938, 98939, 98940,

25
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98941, 98942, 98943, 98944, 98945, 98946, 98947, 98948, 98949,
98950, 98951, 98991, 98993, K 98994 #j/h 49 DNA FEA K BAF %
BYALBFHGEY 15 ANRAR (Pl RER). £5—H
2HFEY, FEEH, 4% PCIP Z& E£A SEQ IDNO: 2, SEQ ID NO:

5 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12,
SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20,
SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28,
SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36,
SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 49, SEQ ID NO: 51,

10 SBEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59,
SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 76, SEQ ID NO: 78,
SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87,
SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95,
SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103

15 X SEQ ID NO: 109 HEREBFEF| .

EF—FHEXAFTEFY, AXAFTA—Ho5BHHEE, Kk PCIP
G, CAY—HERSTFERAY, AHERLTHZFRAF5 5 SEQID
NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO:
9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17,

20 SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25,
SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33,
SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46,
SEQ ID NO: 47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52,
SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69,

25 SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77,
SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84,
SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92,
SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100,
# SEQ IDNO: 102 FiT# F B A F K ZAMKEA £V K% 50%, 55%,

30 60% 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% R & & E —M,

AEXANEQR A A FER RS EBTHRAERE R A PCIP
S (Bl FAREABRES) L, QEHABELEEG. KRAVETA

26
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LA KEPEE, Kik PCIP AWK, ¥ BERAR
% EmAR, B, TEAK PCIP ZOXEA AL FZERERIBAGY
WAHEMY, HASMTREMBEIETAHAGIEAK,
EH—FE, REARLET —HA TR PCIP HE45 T, &8
s REMEADFHEPHANT R, QLA R FHELE —F
BN PCIP HBHF. Z R 2 KGN A, &R PCIP KB
SF. TS REMRERFHSFTOAE.
B—F@, AEXARBT —FHATFRBEHZH S P PCIP FH
BEGF %R, QIELELHFH LS —MHEBHRR PCIP FHFT
10 A6 EFIEAR, AER P AR LW FHS AL PCIP E R AE.
EN—H@, REARBRT —FHATFRAY PCIP FHGF*®, &
ik fb & A PCIP thtmfe s —H A PCIP F M ey XA AR, ARAT
T mpe ey PCIP &M, E—FEFEF, AARMNMEHH PCIP
W, ER—FEAFEY, AR RAMEEKIM PCIP FH., A—H%
15 AFEF, XN REH LS PCIP 93K, EF —FEKAF
&%, R EELAYT PCIP X E 94K A PCIP mRNA ¢98AiF%
BY PCIP ik, AF—FELHRFEFY, FIERXMNE—HEBRST,
GHEBRYTFHHEERAE 7L PCIP oRNA X PCIP R B 6% A4 R X .
A—FEhaFEF, KEXAAGFERRA TE7EHAFF PCIP
20 BUBHMBERAREMEABRENERGTRE, OHELHETEEA
MAAEH PCIP BHF A EN . A—FEKAEFEY, AL PCIP AFAR
PCIP&H. EB—# LI Ed, ik PCIP B #H & PCIP B &R 4HT.
EH—FEhkFEF, Pk PCIP AHMA—FAR. KEMYH. £
o oF. A—FRELEFTEY, HRUFRE PCIP ZH RERAE
35 RAWREQERRZFRAZEAICOERRK.
AEAPARBTATFER HEEFZRATAEIRZIHTHAUL
Fik, TAKERR FHIEY—F44E: (1) %A PCIP XA ER
GREBHRRE; (i1) AR B GHERAFY; F (iii) PCIP &4
HREFEEESMN, XF, MEARANFRERBXLEBREA PCIP &
30 HHEEE.
EF—F@, AEAARB/LTATERLELRIAT PCIP ZHith
S Fk, LIERBESA LA PCIP FH e PCIP Zatyiiril

27
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A%, iR TALS Y5 R RS WBE, FF R E LR KA
Wyt PTik 38 1AM F PCIP M ¥rm, AELXZRHY PCIP £HiE
X SRR
BEAFTHARALPFRRANZRETUATBRL A G5 EE
5 &

% o

B A ) ik

B 1&ATA LvH cDNA FRIAERGBREARAFT]. HEBFFIM
% F SEQ ID NO: 14é) 1-1463 54 M. RAMA 7484 T SEQ ID NO:
265 1-216 S RABR.

10 B2 AFTKE Lv g cDNA Bl R RBEBRF 7. HFBF 7
#9% F SEQ IDNO: 3¢9 1-1856 S4xdk. RIABA 5484 F SEQ ID NO:
4% 1-245 5 R B,

B 3 &7)R v cDNA F oI Fe R BREARA 7. HFBF 5
#9% F SEQ IDNO: 5 #51-1907 S48k, HXBRA 5483 F SEQ ID NO:

15 6 &) 1-216 5 R XK.

B4 AFTKK 1vl 4 cDNA B R A= R RABRA 7. HEBF
54 % F SEQ ID NO: 7491 —1534 S4dk. ARAMAF 5484 F SEQ ID
NO: 849 1-227 SR A®.

B 5 &7 R 1vl & cDNA Aol Al ) RABRA 7). HBBRT

20 Z|ABLF SEQ ID NO: 9 &5 1 -1540 S48, HAMAF 5484 F SEQ ID
NO: 1049 1-227 S RAAR.

B 6 ATHLSKAR Llvn 69 cDNA R MG REABAFF). 3
B A 549 % F SEQ IDNO: 11 45 1-955 S Hsk. ARXMA 74 % F SEQ
ID NO: 12851203 S E&AH (2 KA I AFAKAETENE 63 F

25 i),

B 7 £FA 9ql ¢ cDNA S-Sl fedg R REA KA 7. HERFF
#8% F SEQ IDNO: 13 ¢4 1-2009 548 . KA A 7494 F SEQ ID NO:
1 4651-270 5 KA.

A8 ATAK ql # cDNA AFl RN ARXRAE . HFBRAT

30 ABL F SEQ IDNO: 15 ¢4 1-1247 S48 . RE B F 749 % F SEQ ID NO:
16 85 1-257 T RAXAR.

B9 AFIRA 91 ¢ cDNA Aol RKRERAEF . HFBF

28
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P4 % F SEQIDNO: 17 ¢4 1-2343 S48k, KABF748% F SEQID
NO: 18 45 1-270 SR AR, '
B 10 2FA 9qm &) cDNA A 5| fe RO BRERFF|. BHFRAFT
#%F SEQ IDNO: 19 ¢4 1-1955 S48k, RAMA 548 & F SEQ ID NO:
s 2085 1-252 S RAM.
A 11 A 7KK 9qn & cDNA AR ARG BERA T . BHFEA
7148 % F SEQ IDNO: 21 9 1-2300 58k, RAEMAF 5484 T SEQID
NO: 22 45 1-252 SR AR,
B 12 & 7A 9qs & cDNA FH A MGG BEBR A 5. HHBRAFT
10 A% F SEQIDNO: 23 49 11859 54 MR . RAB A 548 & T SEQ ID NO:
24 49 1-220 5 R AR,
B 13 &% 9as 8 cDNA A3 Fedf RI6G BIARBR A 7). B HBT 5
#8 % F SEQ ID NO: 25 ¢4 12191 4% 8. REBF 5|48 4 T SEQ ID NO:
26 #5 1-220 5 R M.
15 B 14 A 7KK 9qc #9 cDNA 5| A R RAKXBRF 5. HHERAF
5|48 % F SEQ IDNO: 27 &5 1-2057 T4 M. RAEAMF AL T SEQID
NO: 28 % 1-252 S RAB.
B 15 ATAR 8t &9 cDNA A A ARG RERAET], BFRAF
B9 F SEQ IDNO: 29 &5 1-1904 548k, RXBMAF 5484 F SEQID
20 NO: 3049 1-225 S RAM.
B 16 &~A pl19 & cDNA A5l Feff R &) RAEBRAF 7. B H BT 5
9% F SEQ IDNO: 314é9 1-619 SHde. REAMA 7484 F SEQ ID NO:
32 49 1-200 T R AR,
B 17 AFAR pl9 4 cDNA AR g R B EBRA 7. HMF8RF
25 F|AMH-F SEQ ID NO: 33891 —442 S sk, RRABFFI4MLF SEQ ID
NO: 34 &5 1-109 SR HAB.
B 18 &7 & pl9 &) cDNA A H| i R BKBRA T . BHBRF
FlAa % F SEQ IDNO: 35 #) 1-2644 S4Bk, RABMF 7L -F SEQID
NO: 36 4 1-256 S RARK.
30 B 19 & -7A W28559 #) cDNA Folfodp e RABAF S . BF8R
B4 % F SEQ IDNO: 37 &5 1-380 S48k, RAMA 748 % F SEQID
NO: 38 &9 1-126 S H KB,

29
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B 20 A-~A P193 & cDNA Rl RHBERE ). HERA
FlAB L F SEQ IDNO: 394512176 SH M. RAMAF 7484 F SEQID
NO: 4045 1-41 SR A
B 21 AritAred e k& Ive AR 9qm =R P19 A TE
5 B, ATATIXERGIFGRT LEHX,
A 22 AFAIQHEEMDN F5. B 2240 274 2F 1 24N
#H4F 55 (SEQ ID NO: 46). B 22B A= 8F 2-11 AEAME
A 4&-F A7 (SEQ ID NO: 47).
B 23 A 7% KChIP4a & cDNA A5 fo MG REBF 5. BHR
10 FAF5IA%-F SEQ ID NO: 48 491 -2413 5 4H8k. RABRAF 748 % F SEQ
ID NO: 49 ¢ 1-233 5 R A8,
B 24 % 7% KChIP4b &) cDNA B3| fe g MW AL BRA 5. HHFH
B 5484 F SEQ ID NO: 5045 1 -1591 S4Bk, RABMA 7|48 % F SEQ
ID NO: 5144 1-233 5 RAR.
15 & 25 % KChIP4a, KChIP4b, 9ql, lv, pl9 Feda XReGAZLLR
J 4 (hsncspara) W28559 éytbxl. S5 A A FAARA G RKXKRARE
&, RTFEARXREARKE.
B 26 A FKK 33b07 &) cDNA A5 Fodi D B EABAF 7. HFR
5% F SEQ ID NO: 52851 -2051 S48, RARF 7484 T SEQ
20 ID NO: 53 &5 1-407 5 RER.
B 27 AFA 33007 4 cDNA A5l At R RERA ], HIFBF
5)48% F SEQ IDNO: 54 &) 14184 S H8. KAMAFIAAY T SEQID
NO: 55 &5 1-414 S RAR,
B 28 AFXA lp ¢ cDNA A5l feip Rl ey REBFF . HFEBAF
35 F|#8 L F SEQ IDNO: 56 #) 1-2643 S48, RABA 7L F SEQID
NO: 57 45 1-267 S REE.
B 29 AFKA 7s ¢ cDNA Aol Rl EEBFI. BHRAF
|48 % F SEQ IDNO: 58 &9 1-2929 T HB. RABAFIAL T SEQID
NO: 59 45 1-270 5 RAR.
30 B 30 AFKK 29x # cDNA FH iR e BREAK A5, BHBF
7148 % F SEQ IDNO: 60 &5 1-1489 54, REMA 740 % T SEQID
NO: 61 & 1-351 S REAMK.

30
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B 31 ATFKR 25r #) cDNA %), BFMA 7484 T SEQ ID NO:
62 451 1194 S H 8%,

A 32 A 7KK Sp ) cDNA ol ARG BERSFT . BHBA
7484 F SEQ ID NO: 63491 —600 54%BR. RAEBRA 5484 T SEQ ID

s NO: 64 89 1-95 S H AR,

B 33 AFTKR Tqa 8 cDNA Al BRERAF 5. HERA
7148 % F SBQ ID NO: 65451 639 S4HE. RERAFIA L F SEQ ID
NO: 66 #9 1-212 S RABR.

A 34 AFXR 191 4§ cDNA ol R B ERF S . HFRF

10 FAY-F SEQ ID NO: 67 &5 1 -816 T4 8. RABA 74 L F SEQ ID
NO: 68 65 1-271 SR A,

B 35 & 7% KChIP4c &) cDNA F A it MG RABRA 7. HEFR
B3 % F SEQ ID NO: 69 %51 -2263 S4B, RARA 4L F SEQ
ID NO: 70 & 1-229 SR AR,

15 B 36 & 7% KChIP4d & cDNA A Hlfe R RABRA 7. HFTR
B3 %F SEQ ID NO: 71891 -2259 S48, RARAFI48 LT SEQ
ID NO: 72 % 1-250 SR A B,

B 37 %~ KChIP4a, KChIP4b, KChIP4c #= KChIP4d & pbzt.

B 38 &7k B 46k EA X AH KChIP2 (9q1) &9 Kv4. 2 #) CHO %4

20 BLARAIT. H@Re EAFA-80nY, FFEA 200ms B R MA-60mV
BHRFHI+50nY. EHARGBFTHE T ASFRXNELET LS.
B 38 i£7# T & KChIP2 (9ql) &} Kvd. 2 ¢4k iafsh hFHAHY
#. KChIP2 & ik ghp Kb b iRl te, RIEAMMRIER M FH T HKE,
ABRHEN,),.

25 B 39 &7k B EREAREA KChIP3 (pl9) # Kv4. 2 ¢ CHO %
R, Wmieh EaH A-80nV, 5 EA 200ms B IR A-60 mV
BTGB +50nV, AEMGB P T AL XEETHFRSE.
B 39 i£7%8 T &F KChIP3 (pl9) x Kvd. 2 t4ktefesh HF/ER Y
#. KChIP3 e S L AN AT KE, ABRMNKERBFE T K

30 H.

W40 ATRhABLEEFLRLER, £ KchIPl HERKAN
BAETACIOMETEAG KA 2 AEHLAEEFADHE.
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B 40A A7 f Kvd. 2 461345 CHO ey & ififbie. wALE
SR EMRERLTEY, RRELHFR4L-80aV FHEI-60 £ 50
mV RXelz., A o/5S Tk wATHTERIR., WAKBLKRELE

(b) MBI WA KM T, RERTL B RAERHRET. HB AT

5 & SV AEKHBAHELAE—BAML, AMEARALARESR
REGHNF.

B 40B k-w(a )P ey Riifie, Ridimb Aok 4 AF T Kvd.
2 A= KchIP1 & DNA $:3 it &y m g,

B 40C &7k M Kvd. 2 (n=11) XA KChIP1 (n=9) &

10 SRGMIHENABETHEEE.

B 40D #e 40E A=A HFRA FEARETRE. AEE 50mV
WMF —BRF L3 (D) R KChIPL &k (B) & Kvd. 2 B3|
RERS, REEF—ARMKRAZEHEANR E LG —AKRF E
50 oV, EFTA BRI M EH LA RIFA-R0 oV,

15 B 40F #5367 Kv4. 2 (n=8) #= Kv4. 2+KChIP1 (n=5) # it &y m
BOBk #F Z 10 6 b AR B E ot AR E PR AR FEMAS S
¥ IR

B 41 AFA KChIP £&EARRH Ca "HEZOHKIZGEHEY
T4 K & A 69t (HIP: A hippCalcin; NCS1: ) REABTH4E

20 BB 1), A iZ A Macintosh ¢ MegAlign #£/4 (% A DNASTAR
# 4.00 i) #4769, 428 Clustal Fikfe PAM250 H AN F £ A Hik
A4, B/ BOXSHADES M %. 5 EAFFARAGAREREE,
HKRFHRRARKE. X, Y, L #X, -Y, -Z kTh*%b EF F+¢
W Ca o EEANIEE.

25 B 42 &7 10SCA R &4 302 B 1.

B 43 R &AT5 10SCA Fefi 48 X 49 h9q e S dRic ey L4 E #.

B 44 & -FA 1vl (KchIP11) & cDNA A 5| Fuif R 6) R A K5 5) .
B Y T SEQ ID NO: 79 # 1-1477 SHM. XHERAMHXAEF
NEFBRFEASEF. KchIP1l (KchIPl k) #F M52 FRA

0 THIGEANET. BAR SRS F SEQ IDNO: 109 ¢4 1-227
TRER.

B 45 & ~A KCMP 1N &) N—K 3% 332 T4k &) cDNA A7) F= 3 B 49 B
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EBAEF . HERAEFAAY SEQ ID NO: 80 # 1-1639 S4ER. &A
B A 7048 % F SEQ ID NO: 81 # 1-232 S R LS.

B 46 &7 K & Ao A KChIPIN 5 N-R b AR 6 thr}, £ N-
RKREMNBREZXAFFFIZRZKRTH.

5 B 47 AFAKChIP2 ( &35 KChIP2 1, m, s, # N) 49X FE 4 DNA
F 5, BE8AF5I4eH SEQ ID NO: 74 ¢ 1-17803 S8, XKEFH/
ATHRF, RIBFEERTHLST.

B 48 R =A% KChIP2L #) cDNA A5l fm it RO RARA 5. HHF
B 548 % SEQ IDNO: 75 &5 1-1285 S48 . R A B A 548 % F SEQ ID

10 NO: 76 &5 1-270 S RABR.

B 49 A=A 8t (KChIP2N) & cDNA A5l ARG RALRA 5.
HEMAFAaY SEQ ID NO: 77 & 1-2076 SHBKR. RARAFF|48Y
F SEQ ID NO: 78 #9 1-225 5 RAR.

B 50 A7 K& FA KChIP2N (8t) & & & N-Ks¥ & HReg s,

15 RPAXEFEREG LA 96. 5% F) —i.

B 51 274 KA KChIP3 &) cDNA Al A MG ERABRAFF]. &
FEA 740 % SEQ ID NO: 82 #9 1-2835 SH M. RIAMAFI4 4 T SEQ
ID NO: 83 ¢4 1-256 TREHM, XA LAV KERNEFEEATEAN
4B F.

20 B 52 #7K% KChIP3 & cDNA £ A FRRHEALBREFF. BF
B 5549 % SEQ ID NO: 84 ¢4 1-2414 54z dk. R AR A 5)48 % F SEQ ID
NO: 85 ¢4 1-178 S REBM. XEFHEXFHBE, mIEFHRT
3/ UTR.

B 53 &% KChIP4XC (KChIP4b) &) cDNA A 5l fufe Rty R A B

5 B, BEMAFIAY SEQ ID NO- 86 &5 1-1005 54K, RARA
748 % F SEQ ID NO: 87 ¢4 1-127 S REMR.

B 54 F5 & KChIP4N2 (KChIP4c) &) cDNA A F|fedpmieh &3t
AT . BEMBAFIAAY SEQ ID NO: 88 & 1-2181 S#dk. RIAR
A48 % F SEQ ID NO: 89 49 1-229 S R EB,

30 B 55 27K R KChIP4 & cDNA Al fult R AEXRA S . &F
B4 5148 % F SEQ IDNO: 90 64 1-2022 S4Bk, HABA 548 4 F SEQ
ID NO: 91 ¢ 1-198 SR A A%,

33



01819168. 1 oo P 519/1500

B 56 7 A KChIP4aS (KChIP4N1S), BF KChIP4AN1 #4448 64374
K AR cDNA F 5l i MG RABRF 5. HH R A 5|48 4T SEQ ID NO:
92 &) 1-2366 S A8, AAKA R4 L F SEQ ID NO: 93 44 1-188 &
RAER,

5 A 57 &FA KChIP4a (KChIP4N1) &) cDNA 4 7| F=36 3 6 B R 8
B, B%MAFIIMYSTF SEQ ID NO: 94 ¢4 1-2431 SHER., AR
F-7Aa % F SEQ ID NO: 95 ¢ 1-233 5 R AR, .

B 58 & 7 A KChIP4c (KChIPN2) & cDNA A %) F= 32 3 ¢4 B R B 5
5. HEMAFIAaY-T SEQ ID NO: 96 &) 1-2261 SHB. KAMAF

10 FJAB%-F SEQ ID NO: 97 & 1-229 5 R AM.

B 59 &7 A KChIP4d (KChIP4AN3) & cDNA A 7| fedi Bl &) R E B
F5l. BEBRAFMYEF SEQ ID NO: 98 & 1-2299 ST HB. RAR
B 5 A% F SEQ ID NO: 99 &5 1-250 SR A B,

B 60 k7K KChIP4Nix— KChIP4N1 ¥ 3K 4k—t) cDNA A 7]

15 FeRNARBAFT . BFRFFIASTF SEQ ID NO: 100 & 1-2246
S HM., REBRAEFAA YL F SEQ ID NO: 101 # 1-272 T REMR.

B 61 & %78 il KChIPAN2 #= KchIPl Z 4/ Kvd. 3 RiEHH
FR—mn KB, £ cRNA 55k TiEHH RN A X, 4.3 %7
Kv4. 3, 1%+ KChIP1l, # 4 &+~ KChIP4, ¥ 5+ HEFTATEZHN

20 CcRNA W BERK, Ix=BR., BREAEYZABSNATEHIATY
KChIP4N2 X, KchIP1 #afl &% %73 iméy KChIP1 K KChIP4N2 #9404,

B 62 AF7%&AQa, &AW A KchIPIN fek KChIP4N2 &) N-Kig 4
H %2 E B, FBEA/KR KChIPL Fu¥g KChIPAN2 &9 N-K 3% 25 My 3%
A

25 B 63 &7 X & KChIPIN(1lvn) #) cDNA B3| An R G RARA 7).
BEMAFA Y SEQ ID NO: 102 & 1-1856 S Hd. RAMASIAAY
F SBEQ ID NO: 103 &5 1-232 S RAEBR.

B 64 RAFTERBFE @O PRI AWHRIYY Kvd. 3 Fo
Kv4. 3/KChIP1 & ABMATRERME B PG EE . XA+ N80

30 mV B4 3F e 5%]+40 oV (BFE= 500 ms). £/ Kvd. 3 cRNA A F i
Se99P it (FEK) AR Kvd. 3 #= KChIP1 cRNA kR EH&IF&
Mg (B&R) F, 1-10 uM &L omskeipsEiwaE (o), jFA
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MK R E R M FH (T i) (B). n =BAKIEE SAFEBE.
B 65 AT wHast Kvd. 3 #= Kv4. 3/KchIPl A& AT 2
Ti#d), 8% 7T A AMR-80 oV 8RB 42 +40nV & ARMEA (B
W=500ms ) #EANRKIFFIEFHELR. AnFAPHERTEA 10p
s M AL WSS EE (A) fXFERHRFH (1 ,,,) (B) 89%H,
MESEERFTHAAZLT 0.5 mg/ml BSA & DN96 3 /A AR (HA%
#EEn=5)
B 66 i@l AR A Kvd. 3 F= Kv4. 3/KchIPl #wh K E. (A)
ATERRPE Pt @it 10uMREBHBE (2N Hn=9, 8, Kvd. 3,
10 Kv4.3/KchIPl), y-Zf# (n=9, 8), ETI (n=4, 6), ETYA (n =
4, 6), oot v HE (n=8, 9) FAB Kvd (F 4 ) F= Kvd. 3/KChIP
(PABHE) BEBHTIN. BT R B HER/BHRE Kvd. 3 25,
AR AERERMBMKELATFERZEREG. HAKBHRY
Kv4.3 o Kv4. 3+KChIPl W ATHAM £ F AL it F LREARREH.
15 (B) AAARIAHATAR A PHLAARERHFE (T,,.) WELH
B, A AMEAEIE £ SEM HBXAT., SRR B, ¥
e Kvd. 3 BALTFERREE. BT AT HB LS Kvd.
3+KchIPl WA E BB BAA AL F ERIREY. AR
T B I i BR A 9P 6 B —FF IS By BR AL 28 W &) Kvd. 3 o Kvd. 3+KchIPl 2
0 MMEHEFREREN.
B 67 RATHAWHBR TS T KchIPl F» Kv4. 3 4§ N-RKR & #
BZMGHFLHBHEB. (A) B4R BEARALHHERSRE
W, 10pM LA 9% 8 ARL Kvd. 3 #= KchIPl #hémfe i N-Rg4#
RZEAHMEERANETLHEABERTEZEEE. (B) A&HFHN
25 SC-WLH3E k& ¥, 10uM & BTYA R& 2 E Kvd4. 3 #= KchIPl &) N-K 3%
SRR EE R RBEA K. FAERFEHIE AL SC-WL A T4 ETYA
ML ERERGERFRER, AERENIEFEEFARES
F4&# T Kvd.3 = KchIPl & N-R¥ L MR ey TR mEK,
A A AR AP HME £ SEM A7 8, st THAKE B KL n=4.
30 B 68 &7k B K& KChIPIN 2848 Kk i& #) Taqman 4745 R wh &
H.
LR
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ALPEZYVHEIEATHHABRBRY THLANR, IRHBERLS TR
Loy AR GMEGANEHREREAY S FEETOMEIHLA
HARFHEABRERRE (RERRY s). Hli, FEEEFGRER
A Eva. 2 R Kvd. 3 BRANHHFEE., AAWHHRFTALLAB WA

s AXTH#AN rREMEHAZE” "PCIP"A "KChIP' B M & &
5F. KEWH PCIP ot 5 A RaMIHNR, Fl594E
HEQLES, AYTHAREONER, F/RAFPBR, PlHEL
s L4 L ) B7 B EA-F- 4 T K

EAXFY, HAKBEB"PCIP RA"ATAKXANH T OFERLS TN,

10 EAXEATEARLHZNY PCIP FHeHAIAH U LEEG AL
BaF. Pk PCIP E#HRBATRRERRAENRERRAAY, 5
HTRAk AR R ARR S HA. #lde, PCIP RATACIERBTAH
E—HEH, ARABTANACTANETS, IFTRECHEFAR

15 AR FETXHBAEAG “PCIP EH”, “PCIP 4L HFiEM" X
“PCIP $43h8biE ™ A 7w PCIP &8 . % KABMA T PCIP ALE
MK T PCIP Z @ k>4 6hie b, XA EMREBARERRKAEK
HBARI R, A—FEhFEFS, PCIP EHRA—FHEBEH,
5 PCIP 3e - F&H 4. ARXF, “¥u0F” R “448MmE” £ PCIP

20 FHHRELSXGCRAMEAEAGST, ARER PCIP Aoy 3h4k.
PCIP 3o F T AR KK W84 4FE PCIP 45-F % PCIP A X% k. £—F
BRI &S, PCIP Je4F 2% PCIP B4k, H#, PCIP FHZ—#
W aEEM, wwiBit PCIP B é 5 PCIP Mk AN @iz 5
HGiEH, ALEETPCIPHEHFTEN.

25 Hlhn, KEKOAH PCIP ZOTARFUTHER P G—FH RS
(1) eMtt A ETORLEF2MEIHERA (Fidsd); (2) BN
HATHBAETGRXREFSOHERLKE; (3) BNREEH4E (4
qess ), FETUL, Hldo, HSRBD RS, o, AHEHRE
FRXA4PB AR C-F G BB TRFITHERRN; (4) ENRESLEE

30 (HFles4), HFATeL, flimoidss dulibip @il 5 XafEm.
Hlde, ABEBBERZIAT; (5) eMehar (Fl, HELD
B, WA RABRABRIEHHEAME, RSPEL) FRAT G4
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WBANFHEN, AME, Hlde, FAEABMETLERYA,; (6) BN
AP AEFHZARSIBRG BT EERGHR; (1) EMNE
A ai s o @i aERfiafdE; (8) €
MNEEXPHREARSNBRYBRT AT RERFLTES; (9)
s CMBEAYHBEEZIRAA TS HBRTHRATS; (10) €A
Yapekesd, (11) eMBATAZLBRGREZ; (12) ENEATR
SA&E; (13) BMNREY¥ARGBE R4, (14) ENEAT LA
MK B, f (15) EMRAT X564,
EAXY, “GrBE” QRAETHEMETLEETHK. #5
10 AR EORIK. HFEIAFTATALKX SRR, Hlo, #5
Fv P FRAREL. B AP T RE, FATAH
BASTAREMH, fld, BRIV ERX oMK B RMAR. $7iE 866
Fode: (1) RENKEGFEE, (2) BATNEGFEE, F (3)
MR dp @, A BHEQHFMBLATAARL Kandel E. R
15 %, Principles of Neural Science, second edition, (Elsevier
Science Publishing Co., Inc., N. Y. (1985)), & XL #K& K T4k
MM A AE, Bldo, LEIEERKNH PCIP FOLEA d. 3 &
A Kvd. 2 RRSGHBEAR TR .
AAXY, “EENFHER” CELHHBAARXGEK, H
20 o, WBAMRICUERT GFBEL B HERERSET G7E
ST, e fitdat. GFEINFHFROCERNTENELK
SR MRt RAE RS CRAE TR LREGHL2ER; AT
e Eeas, HHREGABAER, URAXGSEBE; ARAF
BT ERASNERG T AT E e ERARBREGES,
25 FeEAFHE AT,

WFALYAY PCIP ZHATHEENFHER, ZTHAAHK
LA MAN KRN/ REHERERXARGHTRSHEMNAET
Fl. B, KK PCIP XA HAY Kvd 478 H, i, LA Kvd. 2
K Kvd. 3 BERNEE, eMNARLSHH SBEFHARAY 1, (B

30 ARA)GEENEY AR (KaabS. % (1998) Circulation
98 (14): 1383-93; DixonJ. BE. % (1996) Circulation Research 79
(4): 659-68; Nerbonne JM (1998 ) Journal of Neurobiology 37
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(1): 37-59; BarryD. M. % (1998) Circulation Research 83 (5):
560-7; Barry D. M. % (1996) Annual Review of Physiology 58:
363-94. ERARAEFHEC LA S mietkik MG R EiE
W CRBRAB KR T Ao HE ek E AL ST
5 Ra.
eI RALECHEREELEAANZE TR, FRSDHE
ek, ALREEEARA, HERAEGERBEASEFESNA
BAFAFRSREHORE, XL FEVERBREHEAR TR
(Wickenden % (1998) Cardiovascular Research 37: 312), A&
10 &%, XK\ ETFTH PCIPs (44 SEQ ID NOs: 13, 15, 17, 19,
21, 23 #= 25 P Hr=# 9ql, 9qm, 9qs) LA F LAY LA Kvd.2
R Kvd. 3 BRGIEE, SFHOKEHES FF-FEMR. 9T AME
PCIP XA LW RE, k4544 PCIP HaOKRY LA, 2L
PCIPs #= Kv4. 2 & Kv4.3 X FR:AHAREAE A G8RFE, Bt TA B8
15 BLYP KV4. 3 3K Kv4. 3 (I,) LA ME, &K PCIP A RAY AT
PCIPs #u Kv4.2 &, Kvd. 3 Z Ja) 6948 Z Ak A 4476 57 7 2 46 8 3£ 42 B 47 %1
W R B A RR S 3R 4G o R B B AR AL 89K .
EAXY, “HoFBdEMANER” CREUAWBEAANFHEHY
HIRAETAHFENFL. ARICKRIL. 5478 A8 X 6 %5 T AR
20 MR B KR 645 B A Sh 45 3 Ae / SO KBS B S B R S b 6 45
¥ AMOGEL; REAHGHRE, URKE. B (SleF I i
fo) Rizghitf2. HAFE EARK G &AL F RSP IS &
vy, EAERAAXRGEARGPTFOLEENEZZABRGEAR, W
B R
25 EALF, “HBEAGRLANER” OREYANLEZAHEL.
AERIARKNL., SHBAEMAGOERARFEHELZEBAN ARG T
HFALBR, fldv, RRAFIEF, PRESE. RAE. JAE.
EEHRNLRAAE. TR Ek 5455, Kluver-Bucy 4 4. 5
MARXBRMHAI X200 %&% (Bglen R. M. (1996) Pharmacol. and
30 Toxicol. 78 (2): 59-68; Perry E. K. (1995) Brain and Cognition
28 (3): 240-58) #=F I R4k; HAERGAERR, flERELE, &
s EF, X5 Lewy KB XA L4 delerium; 4 F H AR & 5 (Dean B.
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(1996) Mol. Psychiatry 1 (1): 54-8), EA RS &k AL L
£ (Bymaster F. P. (1997) J Clin. Psychiatry 58 ( suppl. 10):
28-36; Yeomans J. S. (1995 ) Neuropharmacol. 12(1): 3-16; Reimann
D. (1994) J Psychiatric Res. 28 (3): 195-210), %A & (R XK
5 MREE M), WAALM (JanowskyD. S. (1994) Am. J Med Genetics
54 (4): 335-44); me®RMA} (Kimura F. (1997) J Neurophysiol. 77
(2): 709-16), #lde, &F Htdp A6 &4 49 REM B R A% (Riemann
D. (1994) J Psychosomatic Res. 38 Suppl. 1: 15-25; Bourgin P.
(1995) Neuroreport 6 (3): 532-6), F/HE &R F% (Sakai K.
10 (1997) Bur. J. Neuroscience 9 (3): 415-23), %Wk, AfEBRiR
B AR S FR Fi8FF (ShumanS. L. (1995) Am. J: Physiol. 269
(2Pt 2): R308-17; Mallick B. N. (1997) Brain Res. 750 (1-2):
311-7). EAHZZLAMXHARG IR T OIEHAER T ENHY
A, Blde, SHBESEASEMXGESMAR (Mitch C. H. (1997) J Med
15 Chem. 40 (4): 538-46; Shannon H. B. (1997) X Pharmac. and Exp.
Therapeutics 281 (2 ): 884-94; Bouaziz H. (1995) Anesthesia and
Analgesia 80 (6): 1140-4; = Guimaraes A. P. (1994) Brain Res.
647 (2): 220-30) L M&E; 3% A (Monassi C. R. (1997) Physio.
and Behav. 62 (1): 53-9), #lde, EWML KA/ XEZH KA (Finn
20 M. (1997) Pharmacol. Bi Chem. & Behavior 57 (1-2): 243-9; Mayorga
A. J. (1997) Pharmacol. BiThem. & Behavior 56 (2): 273-9);
BRRFEEH, Pl R BESXL ALY (Maccario M. (1997)
J. EndCrinol. Invest. 20 (1): 8-12; Premawardhana L. D. (1994)
Clin. End'Crinol. 40 (5): 617-21); 4kAKFEE, ¥ kmHER
25 & (Murzi E. (1997) BrainRes. 752 (1-2): 184-8; Yang X. (1994)
Pharmacol. Bi'Chem. & Behavior 49 (1): 1-6); # BT HER,
Bl FTREBRRK, SHRKERMXYGB X (4 Pick’s 5 ), HE
AFAFa e Lewy HRAARK, $AMEL, NEHHEMEEL, #H
shdA EARF, MR, FMORMEFARA, RAKESE, FLBRKRK;
30 AAPKRFE, HlrEip, HPLSHRE, Korsakoff’s b, i, A
FoAE, SAREEAER, RAWE; WEEK, Hlodhkh; HFHHBG;
¥R FefEA) 4.

39



01819168. 1 o P 5E25/15000

ARLE, “BR” OO XREFLARTLFHRYTANZ
Epm., AEFRAETY, BEFZAMAPHLCTABE YL ML 5
AR AL, ERREZAN, I EFTHXMERGRFAFTEA
W R RR B ATATH, XEEHRYmARN L. FREFHIEL.
5 XAMBERERABABRESE. ABRFEEGEM: FoHR, BF
Jadg—Ho LA E; Al MMENE, CYAEANBYHEML. F
MTRETHAEZH. AR EGEmRAGIL; dRaBH3IL; &
TARARILR, BEXEALHARIILZ, DABHBIIR; bk
FHilk., FE, EREZHLT, RAGFBEARALRDY., BRAMKZ
10 WEBAHE Rifob it RAFRAG LK, IHAATMFTEIMMEEN
Fés. AR EFIFHERGIMEMEHGERTR, TRALE#HFRL
R PARA” ARARE., Rif, LEARATHRANEEEHET
10q &4k b, %it47ie D10S192: 10q22- q24 (Ottman % (1995)
Nature Genetics 10: 56-60). R ZFH X WMM I W AXHS,
15 AABRMR A, LEEMSEH EAMEHIMA, B A4, Lennox Gastaut
e, BB EA, HABZHEEM A, PR EAE. KA
WEGE K INA AT HEFR>BMEGET T ik,
ALY, “(RF.A” CHEIRYEFTLIRTFLNTESGT
RiZEBm. 1 RPBEHFEEFLH (SCAL) R—FEREAKRTHA
0 %, BhH 6 TREAEFTREEY, CATEAZZALMENRES
%% (HLA) &9 41, #l4, £ H. Yakura ¥ (1974) N. Engl. J. Med.,
291, 154-155; #= J. F. Jackson % (1977) N. BEngl. I Med296,
1138-1141. 3 EESE SCAl & 6 § F &4k 88 L1947 D6S8Y K FE#
4, EAFIGE HLA 89354, #l4e, £ I L. P. V. Ranun ¥, Am. J. Hum
25  Genet., 49, 31-41(1991); #= H. Y. Zoghbi ¥, Am. J. Hum. Genet.,
49, 23-30 (1991). AXAFEFEGXIARINA A FHALXBILGFRAY
BB F KA (10SCA) 93877 Fik.
EAXE, “ShELARK QCEPASCRERSLE, HlESENR
F, ShFEERROGPTLIEHREL, HRLoEFHRIRG, B
30 F, HRAK, LFBER, CEFTE, hporkiF, AR HM
R, SHidk, SHIK, EHARAT, THRT W, AKRFHHKE
B, FHOER, CHEHFEW, Kk QT 44k, AhbsR, BE5F
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HEEAEL, SKAH, VR, ok, CEHFH, VEIH, FEKHQ
LF, AR, SRR, TRIHMRA, TRHHKEE, RS
BRF., A—RRAELAEFTEF, HIRSChEEAKERF I, &
%.

5 PCIP FAMEER RN LEA LR GLEMRIE, RN GE
R HBRRELF IR SHEEARIBFRA AR R, Ak PCIP
KEBRATARARRBEEAHRIARFRRALEY, SFETAR AR
KRR GWFF, Hlde, PCIP EEATUELELARTANE ~FHEGAR
2B TFTAGRA AR ZEGRELTREOEEALRGRE R B.

10 Blde, BAEE MBI PCIP EAHUARRTAGIEE VS —A
“UBEASEMB. EALT, KiE “BELSEMHR CEALARYE
#) 3%, #)4= EF -?-(Baimbridgc K. G. % (1992)TINS15(8): 303-308),
CALELS. BLEALEHBRARARALEUTEAA AN
F5:

15 EQ++00+-0DKDGDG+0+=*EF++00. (SEQ ID NO: 41) ..

OTWAZA L, L, VA M, d""iAFTEARZIRHANKEGRLNE

B. R ABXABRARIT 2S%HFFIF, FERTREH
EREABMEAL S%GFFIF. A 1v ZBGH 126-154 F 174-202 5

20 HAABMEE, KK 1v &G4 126-154 #= 174-202 T RABAEK, X
R 1vl Z &8 137-165 4= 185-213 ST RABRAEL, AR Ivl Téad#
142-170 S HRABMAL, IR lv £G4 126-154 F 174-202 S RE
BMAELE, P 1vl FG46) 137-165 Fo 185-213 S HREMALR, A 9ql
FHW 144-172. 180-208 = 228-256 SHARMAR, A 9qn B H

25 126-154, 162-190 F= 210-238 S HEMREE, A 9qs XG4y 94-122.
130-158 #o 178-206 5 REAM AKX, X X 9an & H & 126-154. 162-190

F2 210-238 FREBMAE, XK 91 &G4 131-159. 167-195 #»
215-243 ST REAMARE, KX 9qc TG 45 126-154, 162-190 = 210-238
EREAMEL, KK 8t ZE4 99-127. 135-163 F= 183-211 S RHA

30 BRAL, IR 991 BG4y 144-172. 180-208 F= 228-256 SR ABMAK
A, % 9qs B dy 94-122. 130-158 Fu 178-206 SR AB KA, A pl9
A6 94-122, 130-158 A= 178-206 SHEABMAL, AL plI &H
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19-47 a2 67-95 S REMAL, LA K p19 & 130-158. 166-194 Fo
214-242 FRAABAROESLEAGLEMKR (EF F) (LB 21). &
KChIP4a #= KChIP4b & & ¢4 116-127 F= 152-163 ST REXBARX €S
A 5E My IR,

5 AEF—FERFET, RAXAGS B PCIP ZHRRELE) —
MEFHBRERREABNGELERY), AEMRCEREHKXRY
100-200 AR EBAL, Kk 150-200 AREMAEL, £k 185 4
ERAMABAVERRAT, SFHLEIE IABFF. KREAWK PCIP &4
ik GIE—ABRERBEMKR, EEXA 1v, 90 R R plY HHRE

10 KiBISSAAREMEBRGE —HEVAHKRY T0% T1%, 74%, 75%, 76%,
80%R £ & (ANE 21, 25 F41).

ik 1 PRETRAHELALRGLEANIEY PCIP KARR. £
AII 9 RAHETFTIHNET PCIP £RNEART, #ld, REH
LR MAFAEY PCIP RHARR . AXARBERBT 2 KGAFFS

15 KEHAXR 33607 L%, AABATE cDNA KN EE. AXALR
BTHRIEEMGXA IP A%, A ik cDNA RBHES. 5,
AEXARBTHRIKENKXR Ts £, AR EE cDNA i &a.

AKX AL RARET REARPATEZ 4 cDNAs # PCIP K&K R (29x%,
251, Sp, Tq A= 191 ). AT AT % 52 ¢4 cDNA £ XK 94 W 3 4 & A PCIP

0 RERR, FHEIBEARIFHEES PCIP FHGHTF. A, &K
BASRAE TR P cA BT 5 2 89 cDNAs 895 ik, #ldw, ¥ PAFE cDNAs A

FR&ESN, BWHM BTSN FTE, ABRRALHEENGETH

*.

ALAH PCIP 2 FRMWABEALIHFRARLIRNAL (£ REH

35 1 mEE) ARZHEE XA Kvd, 3 BRHRE KR 180 AR
BROMEERERY. AEAEHFERA#TTH-THEEMA, 2R
HESE PCIP 2 Kv4.3 o Kvd. 2 94§ M. REAERLEZAY, @34
BHREAF T, BILELXRARRPEAMFTEARIEZTERALNAY
PCIPs 547k, HAAL 6K 4.3 X 4.2 DAY AAHHEIERHF

30 BiFHHREME.

PEEETTEFHHBA. MA. TR PCIP R&ERRA, £
A bak#HA 1v, 9q¢, pl9, W28559, KChIP4, 33b07, 1p e K& Ts
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FafBBRAT. %A v ZRRKGHAEA. K& A & cDNAs 4= SEQ ID
NOs: 1,3 f 5 B, B MNAEB 1,243 +57E. AXM+, lvoRNA
EH R EARELPOHBAY, ELRRREFTEONREES, A
RENBALKEREFELT, ALETY, AREIEESRT £
s HERKM., 1v 3 AAE R 1v oRNA 4k mp, MEmMK, X m
AR Mot T RB G MR PRERFREY. LEEXAADK
ARERZT IVEAERHTRETK, FEHeo AR 4,54 6 T4 SEQID
NOs: 7, 9, # 11 B, 1v 3 AR6E 5 @45 Kvd. 3 & kvd. 2 R eG@
WEAR, Rt Kvl.1 X MMa4A. #id Northern FPEHAZ,
10 1lviFxd (mRNA) T2 RAXBEP REAY.
8t cDNA (SEQ ID NO: 29 %a%sy -F SEQ ID NO: 30 (LA 15)
BT EhKY 26D SRk, 8t AL G Kvd. IR Kvd. 2 1
EAOWERAMEHAR, 2Fee5 Kvl. 1| BEAA B4 A . @13 Northern
ek fo RASHKIE A L, 8t mRNA £ &R A hA b RiXey. 8t cDNA
15 & 9q ¥ITETK.
EHBETA. K&, B & 9qcDNA, FH TR EIEA 991 (SEQ
IDNO: 13; B 7) XX 991 (SEQ IDNO: 15; B 8), & 9q1 (SEQID
NO: 17; B 9), A 9qm (SEQ IDNO: 19; B 10), kX & 9qm ( SEQ ID NO:
21; B 11), A 9qs (SEQ ID NO: 23; B 12), # 9qs (SEQ ID NO:
20 25; B 13), K & 9qc (SEQ ID NO: 27; B 14), EMEZT 9q ¥4
EZ8 DNA 5. AB 2A % T~ THETF 1 AAMEALT A (SEQ
IDNO: 46). 28 22B ¥ =i T4 2F 2-11 A=A X 4-F 55 (SEQID
NO: 47). 9q $ BkeE 5 @36 Kvd. 3 3 Kvd. 2 TR 4B EHA,
fe Rt Xvl.l BXAREAM. @il Northern A RAAKIEAZ,
25 9qFAEIZRAECHABYTREY, ABF, 99 nRNA R A LR,
BLHR. HERERERATQHBL. ABERH. ki) Bd
BE ALY,
ENBTA. X&F & P19 cDNA, A P19 4= SEQ ID NO: 31 #=
B 16 Ar~; vAK 4= SEQ ID NO: 39 #=H 20 i (3+/4 7). XK P19
30 4= SEQ ID NO: 33 #=H 17 Br, - & P19 4= SEQ ID NO: 35 #=H
18 Fr=. P19 BBk B &35 Kvd. 3 X Kvd. 2 B R MpBEMEHKA,
fargeh @3 Kvl.l ZX&G4pBEAR TR . it Northern L

43



01819168. 1 oo P 5E29/1501

MABTPIIMZY (nRNA) T 2R AR T RX 4.

HLERT PCIP S FHHFLIALLRBRY. ALEAERRBALAX
Wik AR W28559, H H4w SEQ ID NO: 37 =B 19 Af&.

HEZ & KChIP4a A 3 374 % 4k KChIP4b, KChIP4c #= KChIP4d,

s ¥ KChIP4a 4= SEQ ID NO: 48 #=H 23 Fr<. ¥ KChIP4b 4= SEQ ID NO:
50 #= B 24 FjF. #& KChIP4c %= SEQ ID NO: 69 #=H 35 Af+. ¥ KChIP4d
42 SEQ ID NO: 71 FuB§ 36 Fiw.

A2 B 26 A= SEQ ID NOs: 52 A= 53 $ o8-~k T4 KM XK 33007
CDNA ¢4 H M AF 5l f X & 33607 3 Akedd B EBRA 5. XK 33007

10 cDNARABYTEAAHH44.TDHFZE, FALEKEN 40T MRRBER.
ABERXEIMZ P, KK 33607 644 rkvd. 3N F= rKv4. 2N, 2 1Kv4.
AN #y8 sk RY. |

A B 27 % SEQ ID NOs: 54 #= 55 437 T 4K A 33607 cDNA
B FBR A= 33007 3 AR IERIHREBRRAF].

15 B 28 F2SEQ IDNOs: 56 Fu ST 45~ T 3 4H¥E X R 1p cDNA
BEFRARAR 1p ZRABERHAERAFF]. XK 1p cDNA %4
FTEKYGH 28.6 kD& dE, FHHEKEH 261 NREAR, HELA®R
R d, K& 1p 4844 rkvd. 3N #= rkv4. 2N, 2 1kvd. 2N &
SR HRY.

20 B 29FSEQIDNOs:58 = 59+ 8-~ T H LS KE KK Ts cDNA
HEEFRPRR 7s SHKOERNGRAERAFS). KK 7s cDNA L&
FEXL4 28.6 kDEE, HFEEKES 210N REAMAR. £
FREXMEP, KR Ts fest4 rkvd. 3N Fo 1Kv4. 2N, #F rkv4. 3N &
s Y.

25 AEAHFFBRRAETEGE I A LI+,
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1
AEANHFHAZHFRAZR (2K, REFALA)
PCIP B8 THX E Y4 SEQ ID NO: | SEQ ID NO: & é& | ATCC
DNA
lv 1v A 1 2
EY (225-875) = 98994
KChIP1
KChIPIN A 80 81
(1vN) (353-461)
N-Asm TR B4
1v X& 3 4 98946
(210-860)
1v b 477- 5 6
1127) 98945
1vl A 79 109
1vl A& 7 8 98942
(31-714)
1vl R 9 10
(77-760) 98943
lvn P-4 11 12 98944
(345-955) (34) (3(%°)
(339-1037) 102 103
(&%) (&%)
9q £ B4 DNA A 74
2, y: 27
KChIP2
AZB4 DM A | A 46
7|
(SF2F 1 Ao
mERNESTFH
7))
AB4 DN A |A 47
2!
($F2F 2-1 1
FoMEALTHA
%))

45




01819168. 1 oW B ZE31/1500
9q1 A (207-1019) |13 14 98993
98991
9q1 A& (2-775) |15 16 98948
(3r2-) (¥%-)
(1-813)
75 76
(£K) (£K)
9q1 2 17 18
(181 -993) 98937
9qm A (207-965) |19 20 98993
98991
9qm PN 21 22 98941
(214-972)
9gs A (207-869) |23 24 98951
9gs & (133-795) |25 26 98950
9qc X & 27 28 98947
(208-966)
8t A 11 78
(1-678) (%) (3%)
AR (1-678) |29 30 98939
(3x) (F°)
P19 KChIP3 A 82 83
A (%) (16-786)
KChIP3
p19 A 31 32 PTA-
(1-771) 316
p19 XA (1-330) 33 34 98936
(1-579) | (%) (3F5)
84 85
(34%°) ()
p19 B4 35 136 98940
(49-819)
p193 A 39 40 98949
(34) (2-127)
W28559 ¥28559 (3f4) | A 37 38
(1-339)
KChIP4 KChIP4a A 94 95
(KChIP4N1) (248-949)
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KChIP4a$S A 92 93
(KChIPAN1S) (319-885)

KChIPAN1 %545 44

W T AR

KChIP4c A 96 97
(KChIP4N2) (90-779)

KChIP4d A 98 99
(KChIP4N3) (65-817)

KChIP4a *® 48 49
(XChIP4N1) (265-966)

KChIP4b *% 50 51

C-AEEA | (265-966) (#%) (%)

KChIP4b 3 86 87
(KChIP4XC) (1-385) (35) (3F4)

KChiP4c 3 69 70
(KChIP4N2) (122-811)

WA TR

KChIP4d % 71 72
(KChIP4N3) (64-816)

WK

KChIP4c 3N 88 89
(KChIP4N2) (56-745)

KChIP4 A& (1-597) | 90 91

(34%) (34%)

KChIP4aX A& (1-821) | 100 101

(KChIP4N1x) (¥ %) (34)

KChIP4N1 & 374¢
L

+BAERGEFAES Y TR, BRI ATAHERY PCIP s,
RF I RTFHEZGE—F PCIP 3 FHBMmE .
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& 11
AEANSHEBRMEK (2K, REFHHA)
PCIP BT X X% SEQ ID NO: | SEQ ID NO: | ATCC
DNA kb
33607 | 33b07 A 52 53 PTA-316
ey (88-1332)
33b07 AR 54 55
(85-1308)
ip 1p K& (1-804) |56 57
ity (&)
Ts Ts A& 58 59
) (3%) (1-813)
29x 29x P-4 60 61
(433-1071)
251 A& 62
29x &y WA RAK (130-768)
5p 5p * & 63 64
(52-339)
Tq Tq XA 65 66
(1-639)
19r 191 AR 67 68
(1-816)
5 MBS EFERT Y RE. B—5AFATERZY 4 A PCIPs

Kk, MBFIRTHERGE—FRANERBEBRY X, LHFET

IR

ASFRBBA. KEFHk PCIPs BB FBAFFIHELAT 1998 £ 11

0 A 7T BRXRAEERYFHRPHAR TS (ATCC), 10801 University
Boulevard, Manassas, VA 20110-2209, & F HL T T LAKRT.
LERBRBEAREN T EAEF BB EDRBRD Y BIRATE R
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AR E LG HATEE. BT LRRBARE N THET RAEHK
AARTH, RAZARAREDE 35 U. 8. C. §112 2K,
ASHBAA pl9 (A EphP 19) FA 33507 ( %% Eph33b07)
B cDNA DT AT 1998 57 A8 BXmERRARBRADBRAFS
s (Manassas, VA) fRik, R#&5FH PTA-316, A BARAAFHK
HROPHILRBHYG—Ky, AR EREABF-ANEAKZ
CDNA ZB&) T4/ % (* hP19 F= h33b07 ¢4 ed ATCC B L P
EphP19h33b07 mix). |
AT B EDH,, HFELE LA cDNA LB E#, Tk
10 BFEHSHREBAEALT 100pg/nl KFFFEY LB FH LR K2
*, BREAE, LLBFLK, REAKEARENEFTEARREL
DNA, &K/E, T¥LA Notl 54L& DNA S 4 &M S, FHER
Aok DNA ook &tk, /2 0. 8% SR MS BB A L4 & A3\ ¢h 4. Pk
KAL) A T AT %M. EphP19: Tkb9 (—4&% ), Eph33b07: 5.8 kb
15 (—%&¥F).
ATEQE N P REAYGEANFT B E# b LA

I. 5B HRaT
AKERAH—ANF@F A %A PCIP ZAX LA BFLEHFHSNHS
20 BOEBRLYT, ARRARMKEZ PCIP %BEZB LT (#l PCIP
mRNA ) &) J KA 9B | &, Fo FI4E PCIP BB 4T ¥ 3 K K E vy PCR
Fm R B, AR, KiE “HBHT” €35 DNA -F (Hide cDNA K
A B4 DNA) A= RNA £~F (4= mRNA), PAR A FEREMBH &
DNA 3, RNA £dh. FTEBBRS T TR ¥ o) N, 124k
25 4% DNA.

“DEY BROFRAABBROGARRAY T ALEG BB S
FEaERERST. “086 BBRAXRELGETLRBBY
AW EELA DN PYLETEHERRMEGRRFS (FETFERER 5%
VEMEFF ), Pliw, EEMHELRITEF, FEL B PCIP BBy

30 FELEIEKTF KL S kb, 4kb, 3kb, 2kb, 1 kb, 0.5 kb K 0.1 kb
HNEFLEZERY MM AR DNA v R AL T8 TREGE
HERAF]. B, “H B HMHST, o cDNA S FAEFAKRKLEF

49



01819168. 1 o B P 5E35/1501

i, TUEAREFRASR M dh /R, JEAL, RAIHFLANE
A ERSALF ARSI AP,
TRAFES TEHFHRAFRAIATRBGFIAZESBRELNA
R H-F, ¥, £4 SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO:
s 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13,
SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21,
SEQ ID NO: 23, SBQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29,
SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID No: 37,
SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 48,
10 SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56,
SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 74,
SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 80,
SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88,
SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96,
15 SEQ ID NO: 98, SEQ ID NO: 100 s SEQ ID NO: 102 ¥y ¥ B A7,
b ATCC ARG HAE S % 98936, 98937, 98938, 98939, 98940, 98941,
98942, 98943, 98944, 98945, 98946, 98947, 98948, 98949, 98950,
98951, 98991, 98993 = 98994 & /T4 d) DNA AN BRHHEF B A 7|
HAxse TR A ¥5. A SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO:
20 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13,
SEQ ID NO: 15, SBQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21,
SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29,
SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37,
SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 48,
25 SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56,
SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 74,
SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 80,
SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88,
SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96,
30 SBEQ ID NO:; 98, SEQ ID NO; 100 % SEQ ID NO; 102 #4855 b
ATCC A GEAR S H 98936, 98937, 98938, 98939, 98940, 98941,
98942, 98943, 98944, 98945, 98946, 98947, 98948, 98949, 98950,
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10

15

20

25

30

98951, 98991, 98993 = 98994 &) /F 449 DNA A K B M F B A 5|
HAEFRFIELRZIESH, TURIHAELRIAAER LRSS PCIP
HER (Hlde, AT #P AKX E L. Sambrook, J., Fritsh, E. F.,

and Maniatis, T. Molecular Cloning: A Laboratory Manual. 2nd,

ed., Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY, 1989).

%o, TR BAXRE (PCR), 4 A4R4E SEQ IDNO: 1,
SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID
11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:

NO:
19,
217,
35,
47,
54,
71,
79,
86,
94,
102

11,
19,
27,
35,
417,
54,
11,
19,
86,

SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ

ID
ID
ID
ID
ID
ID
ID
ID
ID

NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:

21,
29,
31,
48,
56,
14,
80,
88,
96,

SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO:
SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO:
SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO:
SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO:
SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:
SEQ ID NO: 98, SEQ ID NO: 100 = SEQ ID NO:

&R 5] Rl ATCC B KA S A 98936, 98937, 98938, 98939,
98940, 98941, 98942, 98943, 98944, 98945, 98946, 98947, 98948,
98949, 98950, 98951, 98991, 98993 K 98994 &) JA A4 DNA A K
BB EBRAF I RS R EH TG %4 % @i SEQ IDNO: 1, SEQ
ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO:

SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ
SEQ

ID
ID
ID
ID
ID
ID
1D
ID
1D

NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:
NO:

13,
21,
29,
37,
48,
56,
74,
80,
88,

SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:
SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO:
SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO:
SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO:
SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO:
SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:
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94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100 s SEQ ID NO:
102 R & ATCC R &GRS #H 98936, 98937, 98938, 98939, 98940,
98941, 98942, 98943, 98944, 98945, 98946, 98947, 98948, 98949,
98950, 98951, 98991, 98993 X 98994 ¥/ #iéy DNA AN B F

5 BEPIGLHFI—RSOHELT.

AKX TR cDNA. mRNA S E 48 DNA 4EHE4, JF
HRAAEEETRIIHERBAFE PCR F¥FEy ¥, My BHaER
TAKBERSZEHBAL L, FEAL DNA AP ALE, 55, 48
F PCIP BHBRAINNGELEFRTUATHEAESAREANE, Flik

10 A 3h4 DNA A~ &AL, '

E—FEAETHAFTEY, AXBHLIBEHHERS T SEQ ID
NO: 1, SEQ ID NO; 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO:
9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17,
SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25,

15 SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33,
SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46,
SEQ ID NO: 47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52,
SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: S8, SEQ ID NO: 69,
SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77,

20 SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84,
SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SBQ ID NO: 92,
SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100
% SEQ ID NO: 102 FFT~AFBRA 713 & ATCC SRR G/RMRT A 98936,
98937, 98938, 98939, 98940, 98941, 98942, 98943, 98944, 98945,

25 98946, 98947, 98948, 98949, 98950, 98951, 98991, 98993 K 98994
R DNA AL BB FBA 7, R ERBFRAF T GETES.

AR —HRETHRFTEY, RARHSBHHBLY T LIEEAT
SEQ 1D NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID
NO: 9, SBQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO:

30 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO:
25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO:
33, SEQ ID NO: 35, SEQ ID NO: 37, SBQ ID NO: 39, SEQ ID NO:
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46, SEQ ID NO: 47, SEQ ID NO: 48, SBQ ID NO: 50, SEQ ID NO:
52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO:
69, SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO:
77, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO:
5 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO:
92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO:
100 % SEQ ID NO: 102 Fi=EFMAFIRd ATCC HRAMRETH
98936, 98937, 98938, 98939, 98940, 98941, 98942, 98943, 98944,
98945, 98946, 98947, 98948, 98949, 98950, 98951, 98991, 98993
10 K 98994 &5/ ¥4y DNA A H BB FRAF SR LA B FER A 5] 654
TR BR2-F. E4MF SEQ ID NO: 1, SEQ ID No: 3, SEQ ID NO:
5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13,
SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SBQ ID NO: 21,
SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29,
ts SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37,
SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 48,
SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56,
SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 74,
SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 80,
20 SBQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88,
SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96,
SEQ ID NO: 98, SEQ ID NO: 100 & SEQ ID NO: 102 A=A EFBA 7
Rl ATCC R AFRT A 98936, 98937, 98938, 98939, 98940, 98941,
98942, 98943, 98944, 98945, 98946, 98947, 98948, 98949, 98950,
25 98951, 98991, 98993 X 98994 & i A4y DNA A F BB F R A7)
HHEBY> TRAIHE —FHERYTF, €ASEZ4F SEQIDNO: 1, SEQID
NO: 3, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 7, SEQ ID NO:
9 Brw A BB Tl Rl ATCC FRAMRA S A 98936, 98937, 98938,
98939, 98940, 98941, 98942, 98943, 98944, 98945, 98946, 98947,
30 98948, 98949, 98950, 98951, 98991, 98993 &K 98994 & /F #i &) DNA
FARENHBERAF, AEE 45 SEQ ID NO: 1, SEQ ID NO: 3,
SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID
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NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO:
21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO:
29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO:
37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO:
s 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO:
56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO:
74, SEQ ID NO: 75, SEQ ID NO; 77, SEQ ID NO: 79, SEQ ID NO:
80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO:
88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO:
10 96, SEQ ID NO: 98, SEQ ID NO: 100 2 SEQ ID NO: 102 Ff-w4ZEFBE
F 7] 3@ ATCC BB W5 4 98936, 98937, 98938, 98939, 98940,
98941, 98942, 98943, 98944, 98945, 98946, 98947, 98948, 98949,
98950, 98951, 98991, 98993 & 98994 &4/ 44y DNA A K BG4
B 5| 4, AR AR & K.
15 EF—FHREREFTETY, RANYGLBEHERS THHCAHR
H®# A %5 SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO:
7, SEQ ID NO: 9, SBEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15,
SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23,
SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31,
20 SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39,
SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 48, SEQ ID NO: 50,
SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58,
SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO: 75,
SEQ ID NO:; 77, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO: 82,
25 SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90,
SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98,
SEQ ID NO: 100 3 SEQ ID NO: 102 =& K&HFBA 7R d ATCC
AR H 98936, 98937, 98938, 98939, 98940, 98941, 98942,
98943, 98944, 98945, 98946, 98947, 98948, 98949, 98950, 98951,
30 98991, 98993 X 98994 #§/F £ 45 DNA FAN BN LG TR T R
ERBGERAE T GETHRSBEAE DS KE 50%, 55%, 60%, 65%, 70%,
75%, 80%, 85%, 90%, 95%, 98% R F HHE —H.
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Hoh, KENHHEENF T4 @3E SEQ ID NO: 1, SEQ ID NO:
3, SBQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11,
SEQ ID NO: 13, SEQ ID NO: 15, SBQ ID NO: 17, SEQ ID NO: 19,
SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27,
s SBEQ ID NO: 29, SBQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35,
SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO: 47,
SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54,
SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO: 71,
SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79,
10 SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86,
SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94,
SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100 3 SEQ ID NO: 102
Wu%ﬁﬁﬂ&mﬂmﬁﬁﬁﬁﬁﬁﬁ%%6%%7%%8%%9
98940, 98941, 98942, 98943, 98944, 98945, 98946, 98947, 98948,
15 98949, 98950, 98951, 98991, 98993 K 98994 #j/K 4244 DNA A A
BROMERAING—Ry, Hlo Tl BEEARGIBWORE, A58
PCIP H &4 MHFEMRIM R K. BT L% PCIP XEAAHZMAT
EHEEBRA P THA THERSA5) 4, L7 HBETRA T
X R Ao/ RFIERL PCIP EARRN, LER | A1 Fr ey PCIP B A
20 .
a4/ 51 B FOERAA LAY ERETR. MREBFR
BECHE-ABEFRAIEX, ZREALASHSEH TS SEQ ID NO: 1,
SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID
NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:
25 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO:
47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO:
30 71, SEQ ID NO; 74, SEQ ID NO; 75, SEQ ID NO: 77, SEQ ID NO:
79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO:
86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:
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94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100 & SEQ ID NO:
102 3. ATCC HBEGHEA S H 98936, 98937, 98938, 98939, 98940,
98941, 98942, 98943, 98944, 98945, 98946, 98947, 98948, 98949,
98950, 98951, 98991, 98993 & 98994 4R #i ¢4 DNA #EAN K L9 ¥

5 B A XLAF, 3 SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5,
SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ
ID NO: 15, SEQ ID NO: 17, SBQ ID NO: 19, SEQ ID NO: 21, SEQ ID
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO:
31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO:

10 39, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 48, SEQ ID NO:
50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO:
58, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO:
75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO:
82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO:

15 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO:
98, SEQ ID NO: 100 2% SEQ ID NO: 102 K & ATCC FRK s 5 b 98936,
98937, 98938, 98939, 98940, 98941, 98942, 98943, 98944, 98945,
98946, 98947, 98948, 98949, 98950, 98951, 98991, 98993 & 98994
B AR DNA AR BB T RAFI R L5, &K SEQ ID NO: 1,

20 SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID
NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:
19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
35, SEQ ID NO: 37, SEQ ID NO: 39, SBQ ID NO: 46, SEQ ID NO:

25 47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
54, SEQ ID NO: 56, SEQ ID NO: 58, SBQ ID NO: 69, SEQ ID NO:
71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO:
79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO:
86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:

30 94, SEQ ID NO:; 96, SEQ ID NO: 98, SEQ ID NO: 100 s, SEQ ID NO:
102 R iy ATCC R EMA T 5 98936, 98937, 98938, 98939, 98940,
98941, 98942, 98943, 98944, 98945, 98946, 98947, 98948, 98949,
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98950, 98951, 98991, 98993 K 98994 &/ 4149 DNA AN BB
BENHARAEDFLERIREARBES KRS 12 X 15, Rk K
25 20 K 25, PHKE KL 30, 35, 40, 45, 50, 55, 60, 65 K 75 A
EENBFRER. A—FHTHHERFTEF, RANKHEBRYTE
5 ¥KEH 350-400, 400-450, 450-500, 500-550, 550600, 600-650,
650-700, 700-750, 750-800, 800-850, 850-900, 949, 950-1000 =
EB3ABEM, HFEEEFSSHF TS SEQ ID NO: 1, SEQ ID NO: 3,
SEQ ID NO: 5, SEQ ID NO- 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID
NO: 13, SEQ ID NO: 15, SEQ ID NO; 17, SEQ ID NO: 19, SEQ ID NO:
10 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO:
29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO:
37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO:
48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO:
56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO:
15 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO:
80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO:
88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO:
96, SEQ ID NO: 98, SEQ ID NO: 100 s SEQ ID NO: 102 #4#BH-F
Wy ATCC B WA S H 98936, 98937, 98938, 98939, 98940, 98941,
20 98942, 98943, 98944, 98945, 98946, 98947, 98948, 98949, 98950,
98951, 98991, 98993 X 98994 &y /h 4 &) DNA HAK KA T BA 5
A F PCIP HERFIANHNKATHA TRRNEEBARGREARES
WRZWIABLAAT. AR E_FTE, HEEA4LOE N 5E
s EEGARCER, Hl, HEFCERATRARASHRLE, AL
A, B, XEHET. FEERSTARAESTE R KA EH—FHS,
BAFER4AEL PCIP R BARLY, wBEIRNTKHIXEN
e S PCIP Baidit)4&, Hld, ¥3 PCIP oRNA &-F 3 #A
REABRAPCIPAARZTLLRERBKAK.
30 LB it FFH k4855 “PCIP RO A HFEMILHS HAERR
B Er- 43 SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO:
7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15,
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10

15

20

25

30

SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23,
SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31,
SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39,
SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 48, SEQ ID NO: 50,
SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 358,
SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO: 75,
SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO: 82,
SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90,
SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98,
SEQ ID NO: 100 3 SEQ ID NO: 102 ¥4 F ™55 K b ATCC RAHH
.5 h 98936, 98937, 98938, 98939, 98940, 98941, 98942, 98943,
98944, 98945, 98946, 98947, 98948, 98949, 98950, 98951, 98991,
98993 K 98994 &y /fi ity DNA A K BB FRAF S —HK %, &3
%A EA PCIP AHFEHN SR (AXAHEESN PCIP ZaiLtH
FEMK), £ZX PCIP ZONKEDRL (Flde, BidhsbEambX),
¥ B4 PCIP & &tk S B3N - 69 75

AEPRE D TEEFTAN M FH® AR T SEQ IDNO: 1, SEQ
ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO:
11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:
19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO:
47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO:
71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO:
79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO:
86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:
94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100 s SEQ ID NO:
102 A9 BB A F R AT R R RAR S 4 98936, 98937, 98938,
98939, 98940, 98941, 98942, 98943, 98944, 98945, 98946, 98947,
98948, 98949, 98950, 98951, 98991, 98993 & 98994 &4 /f 44y DNA
FARBEHBERAFFGERST, FEEASEY SEQ ID NO: 1,
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SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID
NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:
19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
5 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO:
47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO:
71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO:
79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO:
10 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:
94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100 & SEQ ID NO:
102 Ff BB A7) K ATCC BB AR T4 98936, 98937, 98938,
98939, 98940, 98941, 98942, 98943, 98944, 98945, 98946, 98947,
98948, 98949, 98950, 98951, 98991, 98993 X 98994 & Aiéy DNA
15 BAARBROBEERAFIFTGAGAMEY PCIP 8. A% —W LA
£F, AAVNKSBRERS THETRAFF %8R4 SEQ ID NO: 2,
SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID
NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO:
20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO:
20 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO:
36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 49, SEQ ID NO:
51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO:
59, SEQ ID NO: 70, SEQ ID NO: 72, SBQ ID NO: 76, SEQ ID NO:
78, SEQ ID NO: 81, SEQ ID NO: 83, SBQ ID NO: 85, SEQ ID NO:
25 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO:
95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO:
103 % SEQ ID NO: 109 fi7RAABAFHETEG.
M7 SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO:
7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15,
30 SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23,
SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NoO: 31,
SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39,
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SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 48, SEQ ID NO: 50,
SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 358,
SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO: 75,
SEQ ID NO: 77, SBEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO: 82,

s SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90,
SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98,
SEQ ID NO: 100 s SEQ ID NO: 102 Ff-+ PCIP # EH A5 KW ATCC
BB H 98936, 98937, 98938, 98939, 98940, 98941, 98942,
98943, 98944, 98945, 98946, 98947, 98948, 98949, 98950, 98951,

10 98991, 98993 X 98994 #4469 DNA AN BB B RAF 29, &
ABRBARAARTREMRGE, E—AFHKA (HloAH) TRHRELES
FH PCIP ZAMHREARA T R DNA £7] 2 45K, PCIP AEHX
HEHFEARTHRAARRFLERFAALET —AHEGOIAKZ
W, £ALF, KiE “AR” & “FTHAAFR” AFaEHS PCIP &

15 @, hEELY PCIP Z AW FiiE, FHETALEFREH
P A AN EF.

APCIP i F 1T h@isshtb ik shfbdt PCIP & h. HEHAF
EERERRGEENHA PCIP ZOAHRERAFI TR, IHEXARY
T 44 PCIP BeAikAfe/R AN AL FYIEMT PCIP EMAEESH. P

0 fedFis kB E A& SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO:
6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14,
SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22,
SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30,
SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38,

25 SEQ ID NO: 40, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53,
SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 70,
SEQ ID NO: 72, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 81,
SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89,
SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97,

30 SEQ ID NO; 99, SEQ ID NO; 101, SEQ ID NO: 103 & SEQ ID NO: 109
B AREAREABROFRFHRERR, A ZFGFXERGFERK
RGBRAR. Sk RMEA.
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EHEHRFLAERREA PCIP TANARRAFENBEARFINE
&, CEREH LS PCIP X4k Afo/XPAT RLATEEHIEST PCIP FH
e . dEshee M F{i T4k F @35 SEQ ID NO: 2, SEQ ID NO: 4,
SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ
s ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID
NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO:
30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO:
38, SEQ ID NO: 40, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO:
53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO:
10 70, SEQ ID NO NO: 72, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO:
81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO:
89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO:
97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103 & SEQ ID NO:
109 HREBAENGERFTHRERA., EARBARTTRE, REX
15 AR KR BRGBAR. Sk RGN
AERAERBLTAPCIP ZFAYFALGR R4, A PCIP G
HARBRMARNEAL D TR EHEY, FHEAFE5A PCIP 448
B 6§ A4k PCIP Fu/ AP HéFB AN FHERGESD. TURIEE
32 K5 SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO:
20 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16,
SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24,
SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32,
SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40,
SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55,
25 SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO: 72,
SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83,
SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91,
SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99,
SEQ ID NO: 101, SEQ ID NO: 103 & SEQ ID NO: 109 AR F) &) R AR
30 BAFHEIBEZAPCIP KOG AGFEBRY.
B, BAME PCIP KA&ERR, FEKREAXHTF SEQ ID NO:
1, SEQ ID NO: 3, SEQ ID NO: 5, SBQ ID NO: 7, SEQ ID NO: 9, SEQ
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ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID
NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO:
s 47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO:
71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO:
79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO:
86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:
10 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100 & SEQ ID NO:
102 #5 PCIP A5k ATCC AR ARTH 98936, 98937, 98938,
98939, 98940, 98941, 98942, 98943, 98944, 98945, 98946, 98947,
98948, 98949, 98950, 98951, 98991, 98993 2 98994 & A #i Yy DNA
BARBYBTRAFIIGHETRAFINBOAABETALKANTEE. 6
15 4w, TIAIRIEA PCIP 8945 5B 51 %X 2 % —FF PCIP cDNA. % 4%h, %
7k § RE HAF & PCIP & & 3 B LA AR -F SEQ ID NO: 1, SEQ ID
NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO:
11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:
19, SEQ ID NO: 21, SBQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
20 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO:
47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO:
71, SEQ ID NO: 74, SEQ ID NO: 75, SBQ ID NO: 77, SEQ ID NO:
25 79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO:
86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:
94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100 s SEQ ID NO:
102 % PCIP A% &b ATCC AR A ST A 98936, 98937, 98938,
98939, 98940, 98941, 98942, 98943, 98944, 98945, 98946, 98947,
30 98948, 98949, 98950, 98951, 98991, 98993, K 98994 #4 /i ki DNA
HBAKRBHBERFFINBRY TFHRAAETFRLANTEH. i,
T AARIE A PCIP #94 H B A 5 5 =2 - & PCIP cDNA.
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TUREEALTEE S PCIP BB RS BRE TALHA
PCIP cDNAs AR FLEAFRRWHBERL T, ALALHEEY
cDNA REF /R AT, HEBHRAFRIBRESABEIEHTH
a5,

5 Bst, A5 —HEHXFTET, FAAHSEHEBRSTHRKRAE
YA 1S, 20, S RESAMER, FEEASEFH TS S SEQID
NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO:
9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17,
SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25,

10 SBQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33,
SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46,
SEQ ID NO:; 47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52,
SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69,
SBEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77,

15 SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84,
SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92,
SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100
X SEQ ID NO: 102 #44x B4 57, R W ATCC FRRQGHRAS A 98936,
98937, 98938, 98939, 98940, 98941, 98942, 98943, 98944, 98945,

20 98946, 98947, 98948, 98949, 98950, 98951, 98991, 98993, = 98994
Rk DNA AR RAOBERA AR TRR. AR AT
£, R MREEEE Y H 30, 50, 100, 150, 200, 250, 300, 307,
350, 400, 450, 500, 550, 600, 650, 700, 750, 800, 850, 900,
949 3 950 MEFMR, EAXT, KiF “EFPRE/HTRR 27K

25 HEY UR—WEERAF BT ERFRMETHRIRER
B, PRI, RIE VKXY T0%, EREESKEY 80%,
BHREE D K 8S%K I0%R — 49 5 5B FRRAFHARR,

B ik = s Aot h KA RIELARAT Brande, FFBTAARRN Current
ProtCols in Molecular Biology, Ausubel %, eds., John Wiley &

30 Sons, Inc. (1995), £ 2. 4f0 6 . A= 54 T1L AN Molecular
Cloning: A Laboratory Manual, Sambrook %, Cold Spring Harbor
Press, Cold Spring Harbor, NY (1989), % 7. 9 f= 11 &, =%
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XEAHGREGERTZHES TEBEKRE 65-T0CT, £ 4X K44/
R (SSC) P RR(RFAKY 42-50CTF /& 4X+50%SSC F BLAE ),
WEEKY 65-T0CTF, A 1XSSC %ok 1 ARE K. SEFPHERF
Hog it ey e AT @A XS 65-T0CTF, & 1XSSC F &£ T (X
5 HAKS 42-50C F A 1X+50%SSC TR ), REAKLY 65-10CF,
F 0.3XSSC % 1 K&K B K. BAKP 5 A 640 ik 64 3 FR M4
Fhh ks 50-60CTF, £ 4X SSC v &% (RE AKX 40-45CF
AL 6X+50%SSC FBLAR ), KREALA KL S0-60CTF, A 2XSSC sk 1 KR
2k, AFLEREAEZMEGEE, #ld 65-70TH 42-50CLKIAN B
10 FARZXAEE. TuAH SSPE (IxSSPE 3% 0.15M NaCl, 10mM NaH,PO,
A+ 1.25oM EDTA, pH 7.4) MR X R FRF &P SSC (1X SSC
% 0.15M NaCl #e 15oM ATHERR4N ); AR X ARZESHATHRE 15 o
A, BRKENT 50 AREMNHEIRGERBELREIKRGH
MEE (T,) & 5-10C, R T, REBATAXAZY. T REK
15 FISABMANGRTAEHR, T,( T)=2(A+THEAAKET) + 4
(C+Cateyd &) s FREH 18-49 AL IAkkBL, T, ( C)
=81.5 + 16.6 (log,, [Na'l) + 0.41 (% G+C) - (600/N), H &, N
RETAEBLAGKTE, N1 R2EE A% P Na* 693RE (1X SSC =
0.165 M & [Na'l). BAARTAEMAYGZ, ETAF L 40X A H i
20 BRIXA/RAEZRARTY, AEBRRKERLSFHHrARTEER
LB BAERFHAER, ARG RA G, RRTHERMN
(4o, BSA K& & 8k &5 T84 DNA), &AM (#4= SDS), ¥4
# (#)4 EDTA), Ficoll, PVP ¥, RE4kib#f, LA RLEEN, &
XA —F AR RERZ AT REKY 65CTA 0.25-
25 0. 5MNal,P0,, 7%SDS ¥ &%, R/EA 65CTFA 0. 02M NaH,P0,, 1% SDS
H&1EARS K (#ld, £R Church fo Gilbert (1984) PrC. Natl.
Acad. Sci. USA 81: 1991-1995), 2 # A 0.2X SSC, 1% SDS.
AP EM TS SEQ ID NO: 1 AFARNLERHALANLS
HHBRITREMETRARAENEBRSY T. ERLY, “RRAEA
0 WAEBA T ATRAARAEALGKERA S RNA X DNA 5F (4
R EB—FAREEG ).
BT THAEETRETY PCIP FRIHRARALEGFILEKRZS),
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BRAARTAEMGE, BTABIRERFEEFA SEQ ID No: 1,
SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID
NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:
19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
s 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO:
47, SBEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO:
71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO:
10 79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO:
86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:
94, SBQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100 s SEQ ID NO:
102 W94 B A5, b ATCC B HRMA 5 % 98936, 98937, 98938,
98939, 98940, 98941, 98942, 98943, 98944, 98945, 98946, 98947,
15 98948, 98949, 98950, 98951, 98991, 98993, 2 98994 &L 44y DNA
HBARBROYBERAFF], ABFEHABEY PCIP Z 4 HRALRA S
AT, M XREE PCIP A fEMN. #lde, sTXAA SEQ ID NO:
1, SBEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ
ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID
20 NO: 19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO:
47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
54, SEQ ID NO: 56, SBQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO:
25 71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO:
79, SEQ ID NO: 80, SEQ ID NO: 82, SBQ ID NO: 84, SEQ ID NO:
86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:
94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100 &% SEQ ID NO:
102 Fr& A5, b ATCC SRR G R 5 % 98936, 98937, 98938, 98939,
30 98940, 98941, 98942, 98943, 98944, 98945, 98946, 98947, 98948,
98949, 98950, 98951, 98991, 98993, XK 98994 &5k 4 dy DNA F#HA
FEABRFTRAFNLAGFTLTFH “FLF” REARBAGARABRERN
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M FBRERA. “EE” REARBEAZAPCIP FARAEF (i,
SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID
NO: 10, SBQ ID NO; 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO:
18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO:
26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO:
34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO:
49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO:
57, SEQ ID NO: 59, SBQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO:
76, SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO:
85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO:
93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO:
101, SEQ ID NO: 103 2 SEQ ID NO: 109 5/ %5]) ETA&E, mX
AEERAADFEHARRL, o “XE” RABRBEAR A D FERA
TEH. v, AREPH PCIP ZEHZIRAKRTHRIABRBELMIAS
RAEFEGEEARY., A%, EXKAY PCIP &\ f» PCIP & & K %kH
H A R Z 0 RF o R R BRAR R AT R AT e &,

B, REAVHF —FTHCHEZATERRAAESTHRER
HEE Y PCIP Z QW BRAT. FTE PCIP G 8 REMA 7|5 SEQ
ID NO: 2, SEQ ID NO: 4, SEQ ID NO- 6, SEQ ID NO: 8, SEQ ID NO:
10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO:
18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO:
26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO:
34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO:
49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO:
57, SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO:
76, SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO:
85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO:
93, SEQ ID NO: 95, SBQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO:
101, SEQ ID NO: 103 & SEQ ID NO: 109 RRE{eR G T A HFHEH®.
E—HRAFE, HELBEXERSTFLERL—FROHEETRAE
7, £+, srAZARmaiEyREAMA 55 SEQ ID NO: 2, SEQ ID NO:
4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12,

66



01819168. 1 oo P 5E52/1501

10

15

20

25

30

SEQ ID NO: 14, SBQ ID NO: 16, SBQ ID NO: 18, SEQ ID NO: 20,
SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28,
SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36,
SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 49, SEQ ID NO: 51,
SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59,
SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 76, SEQ ID NO: 78,
SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87,
SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95,
SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103
K SEQ IDNO: 109 EA £:J K% 50%, 55%, 60%, 65%, 70%, 75%, 80%,
85%, 90%, 95% REFH&HE —H.

TR AL F A4 & % A5 SEQ ID NO: 2, SEQ ID NO: 4, SEQ
ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO:
14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO:
22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO:
30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO:
38, SEQ ID NO: 40, SBQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO:
53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO:
70, SEQ ID NO: 72, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO:
81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO:
89, SEQ ID NO: 91, SBQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO:
97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103 & SEQ ID NO:
109 ¥ ZE AR R PCIP AW BHHERIT: B —AXRZAEER
BAK. FAmH sk 5 A SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5,
SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ
ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID
NO- 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO:
31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO:
39, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 48, SEQ ID NO:
50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO:
58, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO:
75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO:
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82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO:
90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO:
98, SEQ ID NO: 100 2 SEQ ID NO: 102 #44xH® A4 5], H W ATCC 4%
AR AT A 98936, 98937, 98938, 98939, 98940, 98941, 98942,
5 98943, 98944, 98945, 98946, 98947, 98948, 98949, 98950, 98951,
98991, 98993, = 98994 &4ty DNA A BB F®RFF], 4E
HF—AREIANAREABRERRK. EhABEFAHFBAHEE. TAE
W EFEAPCRIFFHFEHFRARAE R L F A SEQ ID NO: 1,
SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID
10 NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:
19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO:
47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
15 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO:
71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO:
79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO:
86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:
94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100 s SEQ ID NO:
20 102, 3\ ATCC F AR S #H 98936, 98937, 98938, 98939, 98940,
98941, 98942, 98943, 98944, 98945, 98946, 98947, 98948, 98949,
98950, 98951, 98991, 98993, K 98994 &9/ 4t DNA A K KK
FRAS . REE - NREANERNGELTREBRAE EHATRFT G
AEAMBA. “RTFVAELERR” ZEXH—FARK, £+, ELAR
25 REREA RS RARAEITRNAR., R4ARL O LA X MM
BHAABAREERTT ENL. FIREARCLIELA MRS (Hlde,
BAM. HAKR. HA8) BRERE (He, KA, 288)
RECFAHEERME (Flde, HRER, REABRE, 52Kk, £RK,
HEAK, BAK, FHAABR) FAEMNE (FAAAR, SAAR,
30 FRAK, FEAR, WAR, ¥R, FARR, E€AR), 4
XM (Fle B AR, HAR, FRAR) PFAMNE (Flw, BR
B, XAAK, AR, AaR) HRAMK. Ek, PCIP T T H#
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M ELTREAREEMEHEE AR MERKRN S —HRABAL
A, A%, EF—HERZETY, TREEFLFXHFS PCIP %K
BEFMMFIARE, p@dahfErA, TLRAMFINRE
fhtg PCIP A dhygiEd, UEXZRGTHEBHGRE R4, £33 SEQ ID
s NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO:
9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID No; 17,
SEQ ID NO: 19, SBQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25,
SEQ ID NO: 27, SEQ ID NO: 29, SBQ ID NO: 31, SEQ ID NO: 33,
SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46,
10 SEQ ID NO: 47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52,
SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69,
SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77,
SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84,
SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92,
15 SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100
3, SEQ IDNO: 102, 3 vy ATCC ARG M& 5 % 98936, 98937, 98938,
98939, 98940, 98941, 98942, 98943, 98944, 98945, 98946, 98947,
98948, 98949, 98950, 98951, 98991, 98993, X 98994 ¢4 /i 45 ¢ DNA
BAKBEOBERFARITEEZS, TUAETHARRFHAHETY,
20 FETARZ ZEEGHEHE.
E—FrEETAFTET, TUARERER PCIP ZYMULTRD:
(1) 5B EZRGIARAIFINAENRA (s ), (2) AT 47E
BEORERIHBERWLKRE; (3) 5854546 (Fledsd), fld
KEEE N REEGER, Blde, 458 T F X 478 i S ATBE B AL ;
25 4) 545EA (Bt ), Hlde, XESKBHEZE FEER; (5)
Awmig (flde, HEAISIER) PRI GFERANFHNTHE, ¥
do, AR MBEEREYA; (6) BIABBRGFN, (1) AT
Bt (8) ¥raBu#H e, (9) AV EHFRE;
Fo (10) AF XK HME.
30 BT LS PCIP BAWERI T4, XL 5 —F 0%
BEEMABRYSTFRAAHIBOHERLY>TF. “AX” BB EIELAT
BA—FEAONH “AXL” BROBZEERAFF, Hlie, ZAMFR4 cDNA
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%A%, JE4T oRNA A5, B, AXAHERES H5H LHRY
REBEAS, AXBRTULAT T PCIP KB4, A ML4t
FEe—Hy. A—HEAFTET, RAERSTFE%A PCIP #4%
FREAGEABEY “GBAK” RL. K& “GRK” ATiZaiEHk
s HEREABAREAVNESTHHERAAR. AF —FEhFE£F,
AR X BEyTE%A PCIP YHFRAFIHSKARY “ELBR”
BX. RiE “FHABR” ARETFLHARIMEG FEBFTRALRY
5 5 (B XA 5 F= 3 E8FK ).
1B 4w Py i G0 7R B 5] G0 7 A X PR B &9 PCIP, Tw}a‘cﬂa Watson #=
10 Crick AR BB ITRALXAYRAER. RXHERLS T Tl L4
F PCIP mRNA #9BA %K, {2 F 4Kk 652105 PCIP mRNA &) %A%,
FRABRHG—FrAXGELETR. Hlde, 2R EHZFRT LA
F PCIP mRNA #9EAR M EABGHRS. Hl, RXEBZFROEK
BTl h ks 5, 10, 15, 20, 25, 30, 35, 40, 45 & 50 M FBER.
15 AKXAHRAEERTARNRREIF A7k, A3 FAERPABHIR
EREEME. P, TARRRGENBERIATREA XS T
AR FRIHRIARGEX A R RERGHERZ M
M HEFEHIHEFRALFEORRXER (Fl R XL ELF
B ), Hlie Tl AAKRRBEITE® A YV XBRAYGEEFR, TAT
0 HERXBBROBENHTHEFRAG T O S-REAER, S-REAE
", S—RARER, S-RRER, RKFD, FED, 4- L&E@f‘%,
S-(BRELETR) AER, S-ATRARRETE-1-BRARKIF, S-R
APRAEEXFTRERER, 2 AKER, B-D-F¥3¥K queosine, A
F, No—FARAMRES, I-FRERS, 1I-FEMF, 2; -—FRY
25 R, 1-FRBES, -FRERS, -FEEOER, S-FREER,
N6-AR-E%, T-FRERA, S-FRAREAFERER, SSTREAE
WR-2-BAER, B-D-HEME queosine, S-FREAREFTRE
W, S-FRELER, 2-FEA-N-F KERES, KER-5-5
A Z# (v), wybutoxosine, RAE", queosine, 2-AREE, 5-
30 PR-2-FALER, 2-HAFER, 4RAEAFTR, S-FTERFER, A%
W-S-BR LB TE, RER-S-ZRTR (v), S-FTE-2-BRAER,
3- (3-REA-3-N-2-RERE) KER (acp3) w, # 2, 6-—REF
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. B, TAALECERF LR T O L LR T —Fr 48 ah &k
HERERFFTEEFAHERXER (FPOHENHERIERZYN RNA 5
B RHFEEREIANLF O, EATHESER—FT QA ).
AERAHEI RS, TEAFL T RERARLSE, AREM
s S PCIP F &M oRNA Fo/ KA B4 DNA X RE4, B,
WHEHFA/RBE. X TUALIFTABETRAAPERAT, UEH
BAE T XK, HH P4, 3FFL4 DNA REKGAIHERL TR
B, BEARBRGXATHEFAEAIHEALTR. & TFTRKLARX
BRBAYTFHREEHHTORE—ABRFAEREESH. H5b, TAst
10 AXHEBRY>TFHATEAN, AR Ele, ReEdsd 5 XL
F. Hlde, 2 FLFHLE R, TAFAALFHATHN, RREE
AR AR MREAD LARAGZARIRR, Hlo@dFAt
BABBRHSTFEBAZS BRAOIARRR KR ILAK L, LT
WAL REGBABRTERA RS TR LB @B Y. AT
15 AR ASFHREBSY@mMBARE, KEXHEGEEMELR, L+,
Frik B X BT % 3% % pol 11 XK pol 111 B3h-Feidsdl.
EF—FFEAFTEY, RELAYRAERS TR a-EFHE
BAF. a-RAFHHBRS TS H LAY RNA B RS e RE %
Sk, R, EERLWGP - AR, HEEEMLPATENG
20 (Gaultier ¥ (1987) Nucleic Acids.Res. 15: 6625-6641). Fjik
BAMBYTFETAEE V-0-FTEABEEHF®R (Inove F (1987)
Nucleic Acids Res. 15: 6131-6148 ) H#k-4-& RNA-DNA X4 ( Inoue
% (1987) FEBS Lett. 215; 327-330).
EF—FEAFES, RAANHALERIHE. BB ELAH
25 BEREHAMELE RN F, SRHEARSCH LR 6 oRNA #)
PR, Bk, THHESE (Hliw, 8555 (EET Haselhoff F
Gerlach (1988 ) Nature 334: 585-591)) B4t % # PCIP mRNA # %
M, vAEv4] PCIP mRNA #983%, TARIE A LA E 4 PCIP cDNA
¥4 58 A7) (Bp SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5, SEQ
30 IDNO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ ID NO:
15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID NO:
23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO:
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31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO:
39, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 48, SEQ ID NO:
50, SEQ ID NO: 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO:
58, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO:
s 75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO:
82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO:
90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO:
98, SEQ ID NO: 100 3 SEQ ID NO: 102, 3wy ATCC FRAERTH
98936, 98937, 98938, 98939, 98940, 98941, 98942, 98943, 98944,
10 98945, 98946, 98947, 98948, 98949, 98950, 98951, 98991, 98993,
H 98994 WA H) DNA A K B BEFRAF] ) #itat PCIP RAH
BMEARFHEGHES. Hlie, TAME Tetrahymena L-19 IVS RNA
AT, P, FRBEHEFRAF T E4TFE PCIP %44 nRNA E
WA FRAF . Hlde, £ Cech F £ B 4 )5 4987071; #= Cech
15 FEBEEHF 5116742, %4, TeAM PCIP mRNA A\ RNA 5~ F A &
2 BLA A AR BB E M AL RNA, 43, L Bartel, D. #=
Szostak, J. W. (1993) Science 261: 1411-1418.
%o, TEid R G EANF PCIP AH R (4l PCIP B3 T4
[EFEET) EFRATIH RGNS PCIP AR AR THEAN=
20 ¥EE4EMIP4] PCIP A B &KX, —fk A W Helene, C. (1991 )Anticancer
Drug Des. 6 (6): 56984; Helene, C. % (1992) Ann. N. Y Acad Sci.
660: 27-36; #=Maher, L. J. (1992) Bioassays 14 (12): 807-15.
B —FEaFEY, Tt KELAS PCIP HBH T ehmik &
o BEHSIBRIBRIBATEMN, ARRFGELS THRLHE, &
35 RREMRE. Blde, T HEEB LT HRAAZEAR T 4HTH
M, VAR 4] & Bk B ( & Hyrup B. % (1996 )Bioorganic & Medicinal
Chemistry 4 (1): 5-23), AAX P, KiF “HKHER” R “PNAs” %k
THEAERY, #li DNA Y, ¥, RABERRIEHIKE
BB, HFARKRET 4 ARG EFHE. LTERE PNAs #F M
30 FHBAKSEFREELA TS DNA #= RNA #4THFH LK. PNA ER
AR T A A E T oL T Lk ¥ 69470k B4 ARS B sk 3 4T: Hyrup
B. % (1996) supra; Perry-0’Keefe % Pr'C. Natl.Acad. Sci. 93:
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14670-675.

PCIP # 8 2 F &) PNAs T A} T /7 Fo B B M 3. #1dw, T 2L 3§ PNAs
AEEXAELABRRAN, ATFTEAIFFHZIRBFNH R LS8
AR FHRARRARY. ETH PCIP BB T8 PNAs A T4

s RATHEREARE (e, BT PNA-Z & PCR 44]); £5H4
B (#lde, S1A%AREE (HyrupB. (1996) Fl b)) A& AM4H A
TRAE RAEAH DNA R A R & 69451 4 (HyrupB. F (1996)
E) E; Perry 0’Keefe supra).

A —FEkrEd, TliBid A PNAs b3 F R H X A /b4H

10 BYAH, @WK PNA-DNA #0464k, 84 ) R4 S 4 69 8 ST 4K
KREAB DA ZHE KB PCIP &9 PNAs (Hl BB ARIZAEIBRA
M S ). Blde, TTuA4)4 PCIP A Bk 4T &) PNA-DNA #:4-4k, H#&d
4k 5 4-T7 PNA #o DNA #94k RAFAE. AT 8k A4k 4245 DNA 1R 9 B ( Hde,
RNAse H #= DNA R4&8%) 5 DNA SRR E4E M, FI W PNA 3434t

15 HWSLSERNFEFHE. TURLAE S KEWELESE PNA-DNA
B, FABLRRESLER. HHESRAZI MY ERBXFART
14454 (Hyrup B. (1996) F) k). PNA-DNA &4 R~ 2L A I E F A
F L ¥ o & sk 47 HyrupB. (1996 ), B} E, #= FinnP. J. % (1996)
Nucleic Acids Res. 24 (17): 3357-63. #lde, TrAMBiTARA LB

20 BRERABEBRALF FAABRAIEH LAR DN 4, FEFSHEGEF
Ky, Hlde, 5'- (&-FRERX=ZKXFHE) RE-5-HA-MTE5HAR
& F 46 PNA #= DNA 5/ R W) #9545 K H (Mag, M. ¥ (1989 ) Nucleic
Acid Res. 17: 5973-88). KRG vAZRFHATe F XIBB PNA ¥4k, WL
=% A 5/PNA K BiAe 3/ DNA K Bi#g #4564 F(Finn P. J. F(1996)

35 EE). B, TTEAR 5'DNA K A 3'PNA A ERAMREA LT
(Peterser, K. H. % (1975) Bioorganic Med Chem. Lett. 5:
1119-11124).

AR EAFTEY, FAFBETRTUACEE K (4, A4
RIEZFEIMRZAR)RAF TRIMEE (4, XN Letsinger ¥

30 (1989) Pr'C. Natl. Acad.Sci. US. 86: 6553-6556; Lemaitre %
(1987 ) PrC. Natl. Acad. Sci. USA B84: 648-652; PCT =~/ 5
W088/09810) K i FME (4l AN PCT A5 W089/10134) #iE &y
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KM EARERA. H4, TUABRHHLEIEBAAM (Fld=, £

W Krol % (1988) Bio-Techniques 6: 958-976) HHEAXKA (H]dw,

%N, Zon (1988) Pharm. Res. 5: 539-549) B4 FEix 8. Ht,

TAKAERFRES A L0 T (Hlwhk. B34 6 EKA,
5 HEBEMNRBIHRIGEMEN) k.

I1. 4 &t PCIP & & A=t PCIP 44k

ALPH—AFTEFTELSEBY PCIP &G, FCHEHFEMSR
a, URESAMLEESSEF PCIP R IR B, A—F Lk

10 FEYF, TRAGTSEZHEAT X, AEATGbBERANEBRIA
BEARFPLIBERK PCIP G, EHF—FEAEFTET, BiLFH DN
HAHE PCIP &h. BT &8 AKX, TRAARARES R AR
FFEFESRPCIP ZEX S K.

“LBH” R L) BORCHEDFERIFSATEARL

15 RAkAFAZMN PCIP ZTAWMERAS KRN WD A XL 1tbF
%Y, RELFSBRHAR ERASNFIHARIA LSS, KEF K
AEXRSmpmE” @ PCIP Za&XA, L, aZG5RELF 4
BAFTHAFEIHEOSBRGBHEAITD. A—FZAFETF,
Aig “RALEXRSmH R QFEBEAEKTRY 30% (AFTEEHFE)

20 dEPCIP & & (AR b XMH “FREEXRG”), ERBKT KL 20%
¢hdE PCIP & ¢, EhkAKT K& 10%%4F PCIP &4, RAEKMKT X
¢y 5%&54F PCIP & & &) PCIP Z@a XA, LA PCIP RARCHEY
FERFISATHALE TGN, KR TCEARKERAITHRE, FREFE
LA RANEBRGWAKT ALY 20%, FHEKTRKY 10% KA

25 KT K 5%.

RiE “BRIERSLFHNAR AL FHR” CEXHe PCIP
EFOEN, X, dBORE5A5EEALANLFINAIL LT
BEL B, E—FEAEFTEF, KiE “BERXERSAHLFNARRILL
WEFEBR” QXM PCIP ZFHRH, SRAKTFAY 30% (RATE

30 FHH) HFAAERIE PCIP L HR, EREIRTRY 20%694LF
ARSI PCIP EHK, ERBIKT XY 10%940F a4 K3 PCIP
WEHR, RRBAT K ShegF AR PCIP LFH .
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AARXY, PCIP &) “£HmFENHRY” 0 PCIP KA K, #
REAR 5T PCIP F43k PCIP 2 FXRIWAREZHA. PCIP HA KA
BEFERRSOEIHGK, CHEOAKAXRFF S PCIP TG
BEABAFFEARBH R —BIATHALARAF, #ide SEQ ID NO:
s 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10,
SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18,
SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26,
SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34,
SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 49,
10 SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57,
SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 76,
SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85,
SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93,
SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101,
15 SEQ ID NO: 103 3% SEQ ID NO: 109 AfFRALAMAZT, Ca&HEL K
PCIP ZA VI RAER, SFHEA PCIP ZaW¥EY—FiEH. &7F,
EHFEERSCIERAR PCIP ZANEY —FHEHRGEMRIEF,
Hldo, o4 EHERE. PCIP ZANERFERRSTUARE—FZ K,
Hlde, ¥KEH 10, 25, 50, 100, 200 AESAREABRG S K. T
20 4 PCIP ZOAMANFERFSAMTARATOHFAEAANFHEMR
W B 6.
E—MEHAFET, PCIP BOMAEHFERRSAUEE ) A4
AR OEC
TAEREGRZ, KA PCIP ZAWNARLGEDFEHRESHS TR
5 BIEV—ALREEMK, PCIP RO —FERRGESHFERLEY
TALIEE YV AALRLEMR, F5, TRABLIFTARAFNEGHRET
BEEOH ARG AL FEMIES, FARERR PCIP T H
H—FREAFHEREH.
E—Fkit 5K P, PCIP &% EA SEQ IDNO: 2, SEQ ID NO:
50 4, SBQ ID NO: 6, SBQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO. 12,
SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO: 20,
SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO: 28,
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SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO: 36,
SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 49, SEQ ID NO: 51,
SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO: 59,
SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 76, SEQ ID NO: 78,

5 SEQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO: 87,
SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO: 95,
SEQ ID NO- 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO: 103
# SEQ ID NO: 109 Ai=REMAF, EXEKEFTRF, PCIP &4
A A X5 SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO:

10 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16,
SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24,
SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32,
SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40,
SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55,

15 SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO: 72,
SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83,
SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91,
SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99,
SEQ ID NO: 101, SEQ ID NO: 103 # SEQ ID NO: 109 Rl &, JH#%

20 @& 7 SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8,
SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16,
SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24,
SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32,
SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40,

25 SBQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 5SS,
SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO: 72,
SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83,
SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91,
SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99,

30 SBEQ ID NO: 101, SEQ ID NO: 103 = SEQ ID NO: 109 ) EREa & hee
EH, ERGFALGE 1| PP EENRARAFLEFRALR
EEEABAH EARAR. B, ARpEEFE Y, PCIP ZHAE
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355 SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8,
SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16,
SEQ TD NO- 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24,
SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32,
s SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40,
SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55,
SEQ ID NO: 57, SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO: 72,
SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO: 83,
SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO: 91,
10 SEQ ID NO: 93, SEQ ID No: 95, SEQ ID NO: 97, SEQ ID NO: 99,
SBEQ ID NO: 101, SEQ ID NO: 103 = SEQ ID NO: 109 EHFE VXY
50%, 55%, 60%, 65%, 70%, 75%, 80%, 85%, 90%, 95%, 98% HREFH
Bl—HeEEXRFFINEE.
AEPHHENHEES, HKik 1v, 9q, pl9, W28559, KChIP4a,
15 KChIP4b, 33b07, lp X 7s H& #RKEBA 55 SEQ IDNO: 2, SEQID
NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ ID NO: 10, SEQ ID NO:
12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID NO: 18, SEQ ID NO:
20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO: 26, SEQ ID NO:
28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO: 34, SEQ ID NO:
20 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO: 49, SEQ ID NO:
51, SBQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO: 57, SEQ ID NO:
59, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO: 76, SEQ ID NO:
78, SBQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO: 85, SEQ ID NO:
87, SEQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO: 93, SEQ ID NO:
25 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO: 101, SEQ ID NO:
103 & SEQ ID NO: 109 £4-Fl—, H#&dL SEQ ID NO: 1, SEQ ID
NO- 3, SBQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO:
11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:
19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
30 27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO:
47, SBEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
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54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO:
71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO:
79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO:
86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:
s 94, SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100 & SEQ ID NO:
102 AR —HBEFRANGBAY. AEAXT, K& “AXR—" &
TE—HARARIBERFINOCEAGHIABMKREENEF _FHAX
BIBETRFINBRARE— (Flo, EAEMMEGARLRAL) &
ABAEIHER, ARFRE—FE _HAREARIBEFRAFFI LA
10 EEWEMRIERF Ao/ RERGHEERE. dl, BALRALEHK
HERABIHBFTRAFFNERRLEMBGELARSFF LEFE S 30%,
40%K 50%69 R — e, ik 60%4G B — bk, £ 4R3% T0%-80%, £ K% 90-95%
HE—H, FRLEHES A, KREABALHRIELS, IHHFT
EALFTHREAXAHLSR—. A5, WAEY 30%, 40%, K 50%, 4%
15 % 60%, FAkit 70-80%, K 90-95%F—H, FHIMA LR HEIER
HREABIBETEF TN EALFHEXA AL F —.
KN EOAOREV B —ANBELSEMAR, FHEMRKREA PCIP
EREE) PCIP & E. RARBHEOREFE S —ANBHELSEMI,
HF H4kik R b BA A SIS TS €4 SEQ ID NO: 1, SEQ ID NO;
20 3, SBQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11,
SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19,
SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27,
SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35,
SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO: 47,
25 SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54,
SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO: 71,
SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79,
SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86,
SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94,
30 SEQ ID NO: 96, SEQ ID NO: 98, SBQ ID NO: 100 3 SEQ ID NO: 102
HEFBRAFIIHERSTFRINBERFINGHERS TR PCIP
4.
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AT HELAFARARSFAIFHHERSF NG G SR —H, 2
Frad Bl i AT est, pARA FRAWKKRE Y (S, H T HALKKT
A ELEFAE —Ff —HBERIBRA I T O—F XA, I
BHATHAURTUAAEEERRAST]). E—FKLEETEFTETF,
5 ATHERBORBTUAUEFFINGREEZVAEFFRINKENE
O 30%, R EY 40%, FEHRZEED S0% BREED 60% FEHRKE
Y T0%, BOKE 90% (Hlde, 4RFE—_HAFANSEA 17T M REBRAER
& SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID NO: 8, SEQ
ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO: 16, SEQ ID
10 NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO: 24, SEQ ID NO:
26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO: 32, SEQ ID NO:
34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO: 40, SEQ ID NO:
49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO: 55, SEQ ID NO:
57, SEQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO: 72, SEQ ID NO:
15 76, SBEQ ID NO: 78, SBQ ID NO: 81, SEQ ID NO: 83, SEQ ID NO:
85, SEQ ID NO: 87, SBQ ID NO: 89, SEQ ID NO: 91, SEQ ID NO:
93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO: 99, SEQ ID NO:
101, SEQ ID NO: 103 s SEQ ID NO: 109 & PCIP R A B A 7|47k
sy, FED 804, REE Y 100 A, BHEE Y 120 4, F4hik
20 EV 1404, FHEED 150, 160 X 170 MR LB AL # A HT).
REKBETHEREAREEIBFREE LN REABEBRAIBLTR.
YR —FEFI LG A2 F—HAEH LB ELE EYHEERE
MAEIM TR EEN, HESTFEELEEERRZR —6 (ERXL
¥, REABRIHER “‘FA—H A—TREARIHER “RAEK”). B
25 FAIROTLRA—HIXHFAFMEAORRAEEGKETNY
W, FRTATRUECAFAFIN S EZFANELOKE, RAEF—
MR KRE.
BAFFI IR GF T T 2R — AR TARAIKS F &k
AR, E—HREEZAEAFTEY, AHRAERFINZNNETHR —HZ
30 M Nocdloman # Wunsch (R Mol. Biol. (48); 444-453 (1970)) H
EREN, BRFLOEESLST CCC RHFEH GAP £5F (TAM
http: //www. gcg. com ZK4F ), 4£ A Blosum 62 4E/ X PAM250 4614,
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TR EH 16, 14, 12, 10, 8, 6 X 4, KEREH 1, 2, 3, 4, 5
R b6 EF—HERFEF, ANMERFINZIRNELF—HRAEA
GCG 3k 4+ 6,49 CAP &2 /5 RIZ 4§ (ST LAM http: //www. gcg. com 3£ 4F),
1% F) NWSgapdna. CMP 6/, =4aREH 40, 50, 60, 70 X 80, kK&

s REH L, 2,3, 4, 5 R6, EF—FEXAFTEY, HHALRKA
¥Rz Mg aR —w2M B Meyers fu W. Miller ¢ fEalE e
(CABIOS, 4: 11-17 (1989)), m F kA & %453 ALIGN 4 (2. 0 &
.00 p&) ¥, 4£8 PAMI20 REAEK, StokENoH 12, AELE
Nah 4.

10 ETAR AL RGBT AFI A “EHAF” HAF0K
EABITRE, MEFREAAEARAIAMXFIGR —H, Ak
¥k Tl A Altschul, % (1990)7T. Mol. Biol. 215: 403-10 & NBLAST
#= XBLAST #2 4 (2. 0 3% ). BLAST #% 3 BR A& % +T vA A} NBLAST #2 /- it 4T,
Hao= 100, FHEKE= 12, AERFHREKH PCIP MRS TR AN

15 MFBA 5. BLAST B4 K & Tl A XBLAST &2 /5 # 47, /9= 50, F
BEE=3, AMEFFERLY PCIP ZA4oTFRAHAEABRFY. A
THRBATHREBGHASALGT, TUERBEETUTFTLRFY
7 k4 B A 54589 BLAST: Altschul % (1997 ) Nucleic Acids Res. 25
(17): 3389-3402. 4c4% ) BLAST #oA 4544 BLAST &2/ 8, Tulfk

20 AR A2 H (#]4e, XBLAST #= NBLAST ) ¢9FRE A4, £ N http: //www.
ncbi. nlm. nih. gov.

AZALRB{T PCIP k4K HRBEETE. ERALF, PCIP “#
A%EG” B ‘BRAHEY” LIETHRMARERETIE PCIP 3K L& PCIP
Rk, “PCIP E B AT EAAMYE T PCIP HAEKXRAFING S K, & “3FF

25 PCIP 3 RATEAMETRALRLE PCIP XAXFA ARG ES, Fldo,
BRFHRARXKTALHE PCIP ZO R EONALRAFIGS K.
£ PCIP &A% &G A,PCIP Z AT A4 4 T PCIP ZH ¢ & RA—F 4.
-k EkFEY, PCIP o4& G 63 PCIP ZAHEY N4
BFEMES. EF kLRI ETY, PCIP & &G &6 PCIP

0 EAHEVLHEALBPERRLY., EMARLEOH, KiE “THRHAE
WiEd” B F AT PCIP % fkAfedf PCIP 3 BRIk /EAE KN &4, 3F PCIP
Tk Y PCIP % Rk &y N—K% &K C-K % &4,
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Hlde, E—HEHRGTETY, FFEBESEOEZ GST-PCIP &&%47,
Ed, PCIP A%lL GST F7l6g C-RKshmes. HTEEAEZEY Tt
$ 40 PCIP #y4k4b.

ERF—#ERFEY, FEBSGEFAREL -RESH —AFR

5 fE5HF6 PCIP &G, EXEmimi (FlediflsihEimi)
th, PCIP 9 ikAn/R b TR BRI FRIZTHFIHE,

TR ARLAY PCIP &&ZaB A AGHashTy, FILAKAAL
F%ikE. TeAR PCIP #4&-%& G ¥k PCIP kMG A HF| A E. PCIP
BAEGHERTRERN FTAFsEwBEEAAXG KR, o (NS AR,

10 Hlde, HEBEHER, PAHRRKER, S5FERXERBXNER (b
Pick’s #% ), WMAeARRL Lewy R#BHAKER, TAHBEL, NE
gk AAL, BrdtMAZ EARH, RA, BRI REFER, RALE
Ko, HAaAEBm, Bl iRE, #4532 E, Korsakoff’s HFH#,
WIE, BEE, LBWE;, FIRTER, b, EEREEE

15 MMEWRIlLEkE; FAHEEK, P, BkAH. ETH PCIP &4 %
AR TRAEAAERLAGER, S ETEAR, FllREL, &
oM FHEEIRG, ARE, /K, FRETH, SEFTHE, &
poral, TRYBER, wHitk, sFHEL, EARLAF,
EHMRT o, ARFhERE, THIER, SHEHBIALEIR,

20 FINEKAN PCIP A ZaTUARAELRER, ATALKE
Al E 2 J PCIP 34k, vAfE4k4b PCIP Bedk, HHAERAMZPAT
X % 66474 PCIP #= PCIP AW X Bl 89 AR EH R 69 4T .

AL PH PCIP 4 F GRS FHR LA BTAFAETHA DNA &
AREFZ, flde, BRFTAEARZBIFE ZHRAFIEH DNA RERERE

5 BE—R, Pliv, BERRAEORSRA TEE, HTRMBHL,
AERESEG RS, AERALBERR, RTRMEARBLE,
A G RAT PR A, FARITHRAER, EF —FEAFTEF,
TRET O AHZ DNA ARNEAGFABASRBEESLR. 5T,
TAASZS AT RB A K PCR 73, G AANELEWEBAR

30 BRZMFAEEFMERES, REACHTEK, FRRTH, EH
L% A0XBAEF (Hde, £N Current Prot Cols in Molecular
Biology, eds. Ausubel % John Wiley & Sons: 1992). %4%h, &
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STUBLHIRAEFYRARRKCE G —H &4H5(F4 GST
$ k), TvAdE PCIP BB RAR I XFRABE T, UEHAERES
HRH,oENEELEPCIP &6 L.
AKREFAAE PCIP HahH (AR ) & PCIP HAMMERAY
s PCIP ZA MK, PCIP T EARTAELFEHE, #l3= PCIP &
AR FEZERERMME. PCIP ZH B ANTAREERRGAER
X&) PCIP RO A HAERER LA IR —FaEHR. PCIP &
AHNERANEBHRFARGFAEL XY PCIP T —HRZHEH,
Plie, ELHAV HFRAATFH PCIP FH., B, TUEALAHL
0 HEFABRARYRALEFIRAREDFHRN. E—FREXRTE
v, SAREAERRALEHXY PCIP Bab57LRAM, AEFX
REEBAG RO —FLEDFERAOREKERAIRXFEAERY
YR .
A—HEXFEY, ThBidfiig PCIP RO HEFREREY
15 AARKEXAENZAFE PCIP A (Bmdh) K PCIP RAANMEA N
PCIP &G K4k, LA PCIP G @ 3hA & PCIP FuAlEH. £—H
EHAFTEF, BT EEBRKPFLEALSFTHE PCIP THRY LR
(variegated) X &, AX AR WA BLELRAE. Hld, PCIP
ThRQEBRLETABEIATFE4E, BERFEBEFRYRESNE
20 REBIKBEAEF L, AR—AFHFHHELE PCIP FAGREHFARL
MERERE, RENHARFESA —EAHRE PCIP F 56— K H) &k
A2%G (B, ATEREARRET). A FETATHRFEES
BAFIAETHAE PCIP EARHXE. AFABFFIGALFERTUAE
A3 DNA &AM B LT, RERSRNAREED ST G RLARK
5 k. MAGEARNSEATRAE—FRODTRBBABHERAL PCIP
R IAFT . ATARR 5 RE TR F EARXRBA AN (4]
4o, £ W, Narang, S. A. (1983 ) Tetrahedron 39: 3; Itakura % (1984)
Annu. Rev. BiThem. 53: 323; Itakura ¥ (1984 ) Science 198:
1056; Ike % (1983) Nucleic Acid Res. 11: 477,
30 %4, T 3 PCIP ZORAFFI G h B AR T4 & PCIP H &
Wit Biik, ATk, AAMERSE PCIP B XK. A—FHEHk
FEF, TUBIRATFTFEHERBFNAELE, OELFANT
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ER#BATKRYG 1 Ao &4 T, AEmEsL®E PCIP HAF 5] 4R
£ PCR kb B, fP7id a4k DNA T M, & P74 DNA B, AEHARTE
GERAARA WO EHaAE /R XN DNA, @id A S1 &
BRERLEHFHRGRE LG L4 XS, FAEMAFIGHARLE
s #BINKAEAKL. BIXMFFETRFE PCIP ZEHEF R
S N-Ra. C-RufANRRRHORELE,
AGBAETHATHEEIT A REABREHSNALSGLAELE
W, RRATHRALAHZHRHEGRE T cDNA AL LB K.
Frid K-TH Fhik kil PCIP A s 5THE&HAE A,
10 TATHAEZIHBAXNEALAGR ZEAGRRAET R
B XA EAERTEMNGEARABARY, AFFIGEALESH
wAEH B, FHERMEETHGEMNA A THABAER G FHHOE
AHHEASENFH TRAAAEAASORE. TUARRRSZHALAETF
iR EMBHIHFE AR Recrusive ensemble X (REM) LAk i
15 BRI AL FLRZ PCIP 4k (Arkin # Yourvan( 1992 )PrTC. Natl.
Acad. Sci. USA 89: 7811-7815; Delgrave & ( 1993 ) Protein
Engineering 6 (3): 327-331).
E—#HEXFZEY, TUAREX T RGN T4z PCIP
X, Blde, TUAREZRBEALEH LI EFTHATREAFEANTF
0 MEMRAGMEEY. RETAKRRATRE PCIP Tihxt4r@ENFHE
Wy Heh, Hlde, i 3 FEBRRZ F &P GEE—FF X8 TR 49
BHEROBR., RETUNEHF I mBAEFRENFOERG D
JoF w4 DNA, 5F Bt A 0 AR it — F 6 R AE,
TAKH B PCIP RAOXARLIRXANBAKLER, A2 A
25 BAELBERAHESNITAER RS SRS PCIP ik, Ttdks
¥4 PCIP & & R ARK AL PCIP ¥y R Bk B LA 4 %95 & . PCIP
¥4 R M Bk 6,45 SEQ ID NO: 2, SEQ ID NO: 4, SEQ ID NO: 6, SEQ ID
NO: 8, SEQ ID NO: 10, SEQ ID NO: 12, SEQ ID NO: 14, SEQ ID NO:
16, SEQ ID NO: 18, SEQ ID NO: 20, SEQ ID NO: 22, SEQ ID NO:
30 24, SEQ ID NO: 26, SEQ ID NO: 28, SEQ ID NO: 30, SEQ ID NO:
32, SEQ ID NO: 34, SEQ ID NO: 36, SEQ ID NO: 38, SEQ ID NO:
40, SEQ ID NO: 49, SEQ ID NO: 51, SEQ ID NO: 53, SEQ ID NO:
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55, SEQ ID NO: 57, SEBQ ID NO: 59, SEQ ID NO: 70, SEQ ID NO:
72, SEQ ID NO: 76, SEQ ID NO: 78, SEQ ID NO: 81, SEQ ID NO:
83, SEQ ID NO: 85, SEQ ID NO: 87, SEQ ID NO: 89, SEQ ID NO:
91, SEQ ID NO: 93, SEQ ID NO: 95, SEQ ID NO: 97, SEQ ID NO:
s 99, SEQ ID NO: 101, SEQ ID NO: 103 2 SEQ ID NO: 109 Afw& AL
BRAFIGEY 8 AREARABE, FHGHE—A PCIP Kix, AEFF
AHRTERG KL PCIP BAKFHLRIASW. TEARRMEK
Kk LIEE Y 10 AR EBREE, EHZEY ISAREAREL, £48
HESLIARERAL, RARKE ) 30 AMAREBRAZL.
10 PP 30 R M AR @469 K8 &5 = 45F PCIP & ¢ &£ & L&y PCIP
K, #lde, FKE, AREASRAHG K.
PCIP £ B REFHA THEAILERAESEHTEAH (Hl, L.
LF. PRARAeELSHY) AFLRHERK. i, —FoiEH
KR FM T @& EH LA PCIP H & RLFA M4 PCIP Ak,
15 PR FIMETALE —FELEAN, PHPRELEXITTLEF, XREMY
RERBA . HeBERK PCIP A& XEHTLERES
% %47 PCIP ik AL .
B, REXWAWHF—FmFAIR PCIP ik, ALFEM 0 RE
“BK” A TRBREOT TR EREOLS TROLERERIES, &
20 BIE—ARRFHLLS PP KR (EEELAAELERE) FLERY
RREGEENLST. RERZRAGLS TFTHAEFERELIOH Tl
F (ab) Fe F (ab’ ) , AR, AR BT AELAHwkEaBHEL
AR TA., AEXARBTLS PCIP 9% A B A$ F K.
AL ERAGARE “BAERK R “LALERKELSY T4
25 H—HERGEEHE PCIP A A A RER B NORRLESILEHR
waTHK, B, £AERAASGHATEAAETRECEAELE
BREWMFZPCIPROYGE—HELFERT,
Tk PR FEELA PCIP £ RRMNESEHNTRAERFTLES
FH& % LB PCIP AR, TABTAFAKRAK, &/ B4 PCIP
30 #EEBE S, R R B ) X (ELISA), R B W ) &, 5 2 % & X & 4k A & 4L PCIP
FAREM, R, TUNBILHHEA (Ahhi ) 95K
PCIP ¥4tk o-F, BB N Kt —F bk, &G A EH, A
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BEIR 1e6 B4y, TUAREZGHIE LR, #ld, £ PCIP K
KEAESE, AITRERARNRFREE @i, FLATAL
A AL LS HEHAA, & E Kohler F= Milstein ((1975)
Nature 256: 495-497) MM E WA AHR GETAL Brown ¥F

5 (1981) J: Immunol. 127: 539-46; Brown ¥ (1980) J. Biol. Chem.
255- 4980-83: Yeh 3 (1976 )Pr'C.Natl. Acad. Sci. USA 76: 2927-31;
Fo Yeh % (1982) Int. J. Cancer 29: 269-75), Eif—%&A B
B Z: % ¥ R (Kozbor % (1983) Immunol Today 4: 72), EBV-#%
XA (Cole % (1985), MonT lonal Antibodies #F= Cancer

10 Therapy, Alan R. Liss, Inc., pp. 77-96) & trioma #& K. AT
L EE P BREANLEIXBENOBRARRANALYG (—KFRL R
H.Kenneth, in Mon C lonal Antibodies: A New Dimension In
Biological Analyses, Plenum Publishing Corp., New York, New York
(1980); B. A. Lerner (1981) Yale J Biol. Med., 54: 387-402;

15 M. L. Gefter % (1977) Somatic Cell Gemet. 3: 231-36). B ¥
Wik, HARANBIEE (BFATHE) 5k LR A PCIP
SEESEIRFRLGHOACEE (EFARER) &4, FHH
BB BmEgRi EERETRE, URETRETFES
PCIP ¢y 3 %, Mk e 4 58 .

20 ATFRohtmli ke mB R GREFRATR 67 ET 6
& AT R T4 44 PCIP £ 5Bk B (b1, £L G
Galfre % (1977 )Nature 266: 55052; Gefter ¥ Somatic Cell Genet.,
W_EX; Lerner, Yale J. Biol. Med., JL EX; Kenneth, MonTlonal
Antibodies, M EX ). Hsh, EBEKARTAERYR, LS

35 kW IR EABARETUAEA. &F, FAEAREARE (FirF
BEaki) AFEHeamRRR @Rl HBi. plde, TR
“H’*Q}ﬂ4‘15;“}3%ﬁ?ﬁﬁ'&ﬂﬁﬂ&ﬁi‘téﬁd‘&éﬁ%&%ﬂ@-‘—’)ﬂ‘ii%d\
B i aos 483K, RAMAKERDIEEATSHRER
. RAMAF TR AL (CHAT 3447 A&, BERFERK,

50 TRAESHEMRBRREPHEE—FASRLSREE, Sl P3-
NS1/1-Agd-1, P3-x63-Ag8. 653 K Sp2/0-Agl4 FHBMER. AL
BB mA R TAM ATCC 4T, &%, MRT =B ("PEC") F HAT
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BAPRTHESIPL M meeks, REA HAT BHRRA Bk b AT
ERAOFINHRIBEIL, TFHBHFEARLFRARES G RE MR
S THBEKE (RRSWABRAESTRERT, BAHAECNEAK
H4v). BiEAARR BLISA R HiERLBEH TR TLES PCIP &
s RARRGEEFAKXPNEALRIAGEIB AR,
BRT4EEEBRAKSEERMBZI, Ta@iLm PCIP Hix &
MuA S EREGLE (HloikE@hErLR) k240525
B4 PCIP 4k, M B 44 PCIP A RMREGIARN. THA
B HLERARFATHEAFAAGARFTLEYGEANE (Fldo,
10 the Pharmacia Recombinant Phage Antibody System, Catalog No.
27-9400-01; #= the Stratagene Surf ZAP™ Phage Display Kit,
Catalog No. 240612), %3, # A EA FH &k ihhsE
HFEFRRNGHFTARRLL TR, #lde, Ladoer F, £H ¥
#|5 5223409; Kang % PCT B FRAF 5 W0 92/18619; Dower 3 PCT B
15 FRAJFFE WO 91/17271; Winter % PCT B FRAF 5 WO 92/20791;
Markland % PCT B FR2FF5 W0 92/15679; Breitling ¥ PCT HFri-
FF5W093/01288;McCafferty % PCT B Fr27F 5 W092/01047;Garrard
% PCT EFEAF 5 WO 92/09690; Ladner % PCT EEEAF 5 WO
90/02809; Fuchs % (1991) Bio/Technology 9: 1370-1372; Hay %
20 (1992 )Hum. Antibod. Hybridomas 3: 81-85; Huse % (1989 )Science
246: 1275-1281; Griffiths % (1993) EMBO J 12: 725-734; Hawkins
% (1992) R Mol. Biol. 226: 889896; Clarkson % (1991) Nature
352: 624-628; Gram % (1992) Pr'C. Natl. Acad. Sci. USA 89:
3576-3580; Garrad % ( 1991 ) BiolTechnology 9: 1373-1377;
25  Hoogenboom % (1991) Nuc. Acid Res. 19: 4133-4137; Barbas %
(1991) PrC.Natl. Acad. Sci. USA 88: 7978-7982; #= McCafferty
% Nature (1990) 348: 552-554,
B, TAAIWFAEEL DNA HAMEWOHEAFFANRSNHETA
# PCIP #idk, S APRARNLGELBREETALANGTEH. A
30 ERA WP ARG E LB FART U S RARIR A o 6 F A DNA B K
A, flde, HAEKEF AT, F % Robinson FEFRYIFF
PCT/US86/02269; Akira kM % fl$+5 184, 187; Taniguchi, M.,
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B EH w3 171,496; Morrison FF RN F ) 35 173, 494; Neuberger
% PCT E RN 5 W0 86/01533; Cabilly F£E 415 4, 816, 567;
Cabilly #FBk# ¥ # ¥+ 125, 023; Better ¥ (1988) Science 240:
1041-1043; Liu ¥ (1987 )PrC. Natl. Acad. Sci. USA 84: 3439-3443;
s Liu % (1987) J. Immunol. 139: 3521-3526; Sun % (1987) PrTC.
Natl. Acad. Sci. USA 84: 214-218; Nishimura ¥ (1987) Canc. Res.
47: 999-1005; Wood 3 (1985) Nature 314: 446-449; #= Shaw %
(1988) J Natl. CancerInst. 80: 1553-1559); Morrison, S. L.
(1985) Science 229: 1202-1207; 0i % (1986) BioTechniques 4:
10 214; Winter U. S. Patent 5, 225, 539; Jones % (1986 ) Nature 321:
552-525; Verhoeyan % (1988) Science 239: 1534; #= Beidler %
(1988) J. Immunol. 141: 4053-4060,
W uA 38 i e 3 o BT R SR E W AR R AW 4 PCIP Fidk (41
¥ MR ) A F4-% PCIP. # PCIP ki@t A F bt R R
15 PCIP fusbfb @ Lot RAHELE T PCIP. H4t, TfR
PCIP #u4k A T4 2 PCIP &é (Fldw, AET@REABR"HA Bk L
Y ), KAEIRME PCIP ZAFERHX. TAtkd PCIP HuikA
FEHHRRERMARTEGEE, HAHBARNRT RG—RS, B,
AT erFEAHRS. ALK ERKRBI (BFHEiERE)
20 ATARNWR LT RARERR. TRIDAGH T CEEE. HE.
EAMH. ZAMH. 2L MM H. SZ G806 T
CRBBTARAHEE, SAUFERE, FIARFHERCBIERER, &
EHREAE SO TFOEBFTFRE/EMERTFE/2DE; 68
HEAMHGPATFORPIER, AL, RAXFARRE, FAA,
5 —REZBRBELE, LEABRARELES,;, AAMANHTORE
K&, 2MEAMBRGHTFOETAES, TATAARERY, Rb
MRS AR AT @ dE 1P, P, YS&CH,

I11. F4A R E B R Aefs T 00
30 XEPHY B —F EFBAF B PCIP Fé (R ¥Fs) s
B, b AEABAK, EAXT, KiE 8K ATiBHEET
ERGF —FEROBERST. —HEARNEAL “HH”, AT
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—AF KR4 DNA 3R, AT E@-TAE8 346 DNA R &, 5 —FP £ R
HEEKRRERK, LF, TARA DN hRERARELEA L,
FUBARBEFATINEARAY S EI@RTHIEH (e, BA
MA A RIS BB R AR R FILHHEAR). HARK (Hle
s FHRMBHEILGHELR) AFABIDENELSIGIARGEARA
r, tARLEFERRA—RIN. H5, XEBEEBHRFTHRE
WhHeHBEHRBG AL, IHGREERFHAN “RAKK".
—f&, ATEH DNA BAHRABABTAMEHN XM, ELXARSH
T, A" Fo “BA” TUARBREA, BHARERZRTAH XK
10 4, Rit, KAARCHERAAHE NG EABK, oREHE (Hld,
EHBBAERFZRE, RAEFRAXRE), IHFEARRLES
Fl & Zh k.
AEPAHEBRREABAROOUNES AT IR T REBREGH X
BEHREAAHHER, RERAEHETHRABKOCLBREREAT
15 REANFIMRAERG—FHRZAAT A, ALADFITHRAER
EHRTERAANBBAFI L. AEURABRAKA, “THRAERER”
ATA TR BB EFRAF PN ARBERLZEHETRA G5 X EH
FHIERE (Hlde, SHEABKBRIFARIBRN, FETHRIMER
/BEZERBE@MIT). K& “ATEH” ELAaH BT, ¥%E
20 FhARAERAZEHNETF (AlERBREBRUET). Hle, ERATAH
FIIWE T A FL#KP: Goeddel; Gene Expression Technology: Methods
in Enzymology 185, Academic Press, San Diego, CA (1990). A
VA OHEGERZ AR BELIMOFRIETRAFNGARTY £ X
HAPFH, UBRARGAREEIMETRSFHTEETRAFI LAY
5 RIFF (B, AEKFFRATFA ). KARBARAARTUER
R, REBAGEARATHHA THAEYEIORGEE. A
FEROHNEAEKFZRAGEAE. TURRKEAAYEABAREART IS
B, AEAEFHALAABEEOHRIISHBHEAIK, iERSEY
XAk (#l4=, PCIP &G, PCIP XA REHKX, &E&EEFEF).
30 TUREALXAGETREALIBRA R RERBERAB MR T £ &
PCIP & @& . #ldu, PCIP ZATRA# BABHEN A BE, L X
Mg, (A RAFRAEEK), SF@EIALA D@ T LR,
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LiEME I B —PWE T TP Goeddel, Gene Expression
Technology: Methods in Enzymology 185, Academic Press, San Diego,
CA (1990). %5, TRAAEAKINER MR TARABAK, Hlo A T7
REYTFRDFI A T1 Ko8.

5 ERBAHPHATHEORERFT LG RAEXRIGATE P RATH,
BRASAREREROEOREBOFGARGARBRFFE DT
Bk, BOBARECHABNEG LANERR, BFFMAT
HEHHEERR L. FEAFARAKAFTAT=AFEH: 1) ¥,
WMEGQHARL; 2) BELTOHERE; 3) S EFRENFTR

10 ERAGERAAB FHALETRES. BEF, ARSLAIKY, ¥$&
AABERIEEFARESFIFEATOHELTS, AERBAL
S EOZERTHARAMNMARESFS LS E, MMABA LMK
HinA R a3 Xa BT, ROl YGRS EEAS
3£ pGEX (Pharmacia Biotech Inc; Smith, D. B. and Johnson, K. S.

15 (1988) Gene 67: 31-40), pMAL (New BEngland Biolabs, Beverly,
MA) #2 pRITS5 (Pharmacia, Piscataway, NJ), M4 EF5MF K
S-#B8 (GST), AFBELLSZORKTOARS AR ENAEG L.

S RRAEGTAT PCIP FHAE (Hle, TXHEBWEY
HERERFESFHRE) A THET PCIP ZARKFMHAK, A—

20 FREEFATET, ERALXNHEHZIRERKY LAY PCIP &4
ZFOTRATRAEFHSE, REXABHABT RN, RELAZT
RBHHEZE (Bl 6 B) BRBZKRLEAFHRES,

AHEHFIFRERS XM DR REAKNHF @ pTrc (Anann
%, (1988) Gene 69: 301-315) #= pBT 1 1d (Studier %, Gene

25 Bxpression Technology: Methods in Enzymology 185, Academic
Press, San Diego, California (1990) 60-89). % f pTrc #Hik#)
AR AREMTRALEY tip-lac RS BHTFHEE RN RE&
k. kB pBT1l S0t B AZRAT KA WRE RNA RSB (TT
gnl) £ RXA-FHE Tlgnl0-lac A BHTFHHE. FFIERER

30 SEBANEARZL laclV 5 B3 FHHEFTEHE T7 gnl XAENHEGR
& B k8978 T @4k BL21 (DE3) 3k HMS174 (DE3) #®RA4ke,

HERTHEOEXMAATEREAY —FFTERETORKBEARE
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mEhHHR I AWM E I F RAE%ZE (Gottesman, S.,
Gene Expression Technology: Methods in Enzymology 185, Academic
Press, San Diego, California (1990) 119-128). % —FrF xR K
REHARRBAEPHURGBFRAF, AEATE-NMRERY
s BAERBTARAATABAEGEST (Vada F, (1992)
NucleicAcids Res. 20: 2111-2118)., XX ABBRRA 7 ) XA LK T
VA8 AT/ DNA & A KA.
EF—FFEEFTETY, PCIP RZABALZ—FBHFREHK. A
FTAEBBSFT T REAGHRKGHF s pYepSecl (Baldari, F,
10 (1987) Embo J. 6: 229-234), pMFa (Kurjan #= Herskowitz, (1982)
Cell 30: 933943), pJRY88 (Schultz % (1987) Gene 54: 113-123),
pYES2( Invitrogen Corporation, San Diego, CA), F» picZ( InVitrogen
Corp, San Diego, CA).
Bk, TRAEAHKRAREFREIREEL R AR T XKL PCIP &4,
15 TTRAFARFHOL @R (Hlid ST I @) PRARXEOHHKASF
PAK @35 pAc 2] (Smith % (1983) Mol. Cell Biol. 3: 2156-2165)
#= pVL 2 %] (Lucklow #= Summers (1989) Virology 170: 31-39),
ER—FERFTEY, AHLIDREBERERALSIDH BT R
ERERGHER. AL H A AEAKRGH T+ pCDME (Seed, B.
20 (1987) Nature 329: 840) #= pMT2PC (Kaufman % (1987 ) EMBO J 6:
187-195). AR TR HH@ETH, FARABRAGEMNHRET
AbBERDAHREN. b, FRAKEHTETEERE, RFA
# 2, EaRmENRBRRE 4. AXRBEERAABBRGELILLE
HEARXZETARILATL#KY S 16 4= 17 & Sambrook, J. , Fritsh,
2s B. F.; #o Maniatis, T. Molecular Cloning: A Laboratory Manual.
2", ed., Cold Spring Harbor Laboratory, Cold Spring Harbor
Laboratory Press, Cold Spring Harbor, NY, 1989,
ER—FEaFEY, THARILFGIWERABEEDGRLERZ @
AR TR FAEBEBROEAZ (Flde, FARKFARAITAHA TR
30 AR BER). ARNFRAY AN ERRRFA e, SEHARYE
FHBFHFHEBRZHSTOIEAEREG BT TF (FFBEMAH, Pinkert
% (1987) Genes Dev. 1: 268-277), #heFFFH E£3-F (Calame and
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Baton( 1988 )Adv. Immunol. 43: 235-275), %3 & T a4 (Vinoto
#= Baltimore (1989) EMBO J. 8: 729-733) AR HKHREZONWEFHT
(Baneriji % (1983) Cell 33: 729-740, Queen #= Baltimore (1983)
Cell 33: 741-748), A LI B3 T (#lde, 4424 B3 T; Byrne
5 #= Ruddle (1989) PrC. Natl. Acad. Sci. USA 86: 5473-5477),
MBS M 2 3)-F (Bdlund % (1985) Science 230: 912-916), #=
LK FEBST (HleFashT; £BEHHSF 4, 873, 316 ek
HEFAFS 264, 166), LOLEAFRATHEFHT, #ldr, & hox
BEF (Kessel Fx Gruss (1990) Science 249: 374-379) Feo-fs%&
10 @ e%-F (Campes ## Tilghman (1989 ) Genes Dev. 3: 537-546).
AKX AERBET A ARG @ 0 BB REHAK LW ALK A DNA
AT EmFRAEAR, AW, AR DNA - Fudted A (iid DNA
5-F% %) 5 PCIP mRNA AL3L#) RNA - F B X THRAERERAEFT
FolE, TIARBETRAEREBEARNFTOLBHERLENGBTF
15 B, CHBFALANL RN S FASH@REN Ty RA, Hld
mERHTA/XEET, X TAAERBEFAL RN HARE. 4
BRAVIKBREVFADVEZRGAT A, RXREBERTURE
WHE. EREIBREFREFHXY, ¥, AXHEHBALAZHATE
HEHTAETY, AERTAGEATER A @B RE, &
20 (ARXEABAYEABRARGARLANNLTFL#K: Weintraudb, H %,
Antisense RNA as a molecular tool for genetic analysis, Reviews
- Trends in Genetics, Vol. 1 (1) 1986.
AEXRANUF—FTEFALEFATALAGTHALBRAKYF L
mie., KiF “Himlie” fo “THRIWMR AR T TAIHRIER.
5 TREBRHE, MERBEARAREKFRHREZHTAERR, W BLXRTH
AMBOERIABEGENR. T XEEHTRALZGHRTES
RERKEYARER, £hHEE, HRERTRIAES FRELAR,
MR RE T R 6 K86 8%,
BEMETAREFTRBEIA @, Hlde, PCIP B TAAH
30 ABHBGO@EME, Lok, BEXHLphEE (HlodE
LRI RMIE (CHO) K COS @mM) TR, AiebBWEImIA
AABBEARAR s,
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T B FRAHLRERBEAFRE DN FARBRAH AR,
EARALY, KiE “H0” fo ‘B BEATATHRIRER (Hlk
DNA) $ABEEMIN ZFH AR ATHRR, CIEFHRES RIS
JR, DEAE-HRBAFHHE, BEE, RLFHL. ATHAR

5 HFmimietgtiEFy kT el AN Sambrook, % ( Molecular
Cloning: A Laboratory Manual. 2", ed., Cold Spring Harbor
Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring
Harbor, NY, 1989), #ejifb % F4t.

ATHRZEL2FLSEmie, LETREZ, REMERAEALEK

10 ARfefER K, A —DFL@ETAHKSR DN 203X HAF.
HTRZHBEAREESEK, —BEHB—FTRIEIFL (it
FHM) HEARMRARNBHRAB —REAZISR. KAYTEE
LA T G418, AF XA R THS I HH OB ATF
i, Th@it 5% PCIP ZaMRA W EARSHBRAFRiLHERT

15 ARBER, XRABITRIHEEFA., TREAIHHHAEI b3
A BRBRELIN@EE (S, BABAGTRAEIF ARG S
BT A A7, o itbdmfost ).

TURALAKB IR, pRATHREBRIAEEERA T
A7 (BPAZX) PCIP &9, Bb, XXALRBTRAKXLANYEL

0 AT PCIP ROW T k. A—HEATEY, AHROEAEGE
RBFREPRAXLAVINEIBRE (AELZMRLEFAT %A PCIP
FaWEaRAEAK), UEALF PCIP &Y. EF—FERFET,
ik 7 kR QIR REAI B I @M TH & PCIP &G,

RTRALPGBIMEA TEFEARLADS. Hl, £—

5 FEHXFEP, KAPKYELIWMRALEFAT PCIP KBFFHT
WM ERTar. RETURFEAGI@RATESEA
HERFHY, L, SR PCIP FHLEFAMEHERSHHOLR
ey, REFRREEHY, LV, AR PCIP AR LTLEE.
TR TR PCIP 9shiefe/REM, HFA TERF/RF4 PCIP

30 FEHGAFM., EEAXY, “BEXRAHH” LAY, LEHILD
4, BEHREGEEEXDY, XEARDK, LT, B —AXE2
Amp et iR. HEARSHO AR TFOEFEARKEDY, F
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¥, X, 4, b¥, BHHBESIHE. FEABIESI —Fapi
B &9tk DNA, B X B RELXADW. FELERRDIHY
ABEATHRE TESNA DN, UERFEAHABFPH—HREHE
Nyt R BB T RAMBRAKER 9. ALY, ‘AREAZ
s W REAZDY, KaHILHH, ERESLR, XV, AFEHWE
FIXAMLCEALIARKRAFR AL B, Pl EHHQIER
M F R AR DNASTFIRKEREAKRETT AR PCIP XR.
TIAB T PCIP SAERIFATHITSMRNHBELERE, §li,
WA BRES, BHEAREFRALEFTALAGHLA DY, HFHLAT
10 RIPRFH@MEEBRZREATHHARNLT. T SEQ IDNO: 1, SEQ
ID NO- 3, SBQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO:
11, SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO:
19, SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO:
27, SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO:
15 35, SEQ ID NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO:
47, SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO:
54, SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO:
71, SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO:
79, SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO:
20 86, SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO:
94, SEQ ID NO: 96, SEQ ID NO; 98, SEQ ID NO: 100 s SEQ ID NO:
102 &) PCIP cDNA A AR B FALAFGBGER LY. RFT
AR s R K R PCIP A E A PCIP R EMIEAR R AR A
B. XATeA4&3E L5 SEQ ID NO: 1, SEQ ID NO: 3, SEQ ID NO: 5,
s SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11, SEQ ID NO: 13, SEQ
ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19, SEQ ID NO: 21, SEQ ID
NO: 23, SEQ ID NO: 25, SEQ ID NO: 27, SEQ ID NO: 29, SEQ ID NO:
31, SEQ ID NO: 33, SEQ ID NO: 35, SEQ ID NO: 37, SEQ ID NO:
39, SEQ ID NO: 46, SEQ ID NO: 47, SEQ ID NO: 48, SEQ ID NO:
30 50, SEQ ID NO; 52, SEQ ID NO: 54, SEQ ID NO: 56, SEQ ID NO:
58, SEQ ID NO: 69, SEQ ID NO: 71, SEQ ID NO: 74, SEQ ID NO:
75, SEQ ID NO: 77, SEQ ID NO: 79, SEQ ID NO: 80, SEQ ID NO:
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82, SEQ ID NO: 84, SEQ ID NO: 86, SEQ ID NO: 88, SEQ ID NO:
90, SEQ ID NO: 92, SEQ ID NO: 94, SEQ ID NO: 96, SEQ ID NO:
98, SEQ ID NO: 100 3 SEQ ID NO: 102 /%R d ATCC HAGRR&
%5 98936, 98937, 98938, 98939, 98940, 98941, 98942, 98943,
s 98944, 98945, 98946, 98947, 98948, 98949, 98950, 98951, 98991,
98993 3, 98994 &) /R #: ¢y DNA 3 A K B &) PCIP cDNA ¢4 4 & PCIP
ABRR A, wh—# PCIP RAKRR (AL@Et | STA L ¥
HA), FAMSERAE. EFEHARTETACERNLTHIFR
MRS, AERGHARGARME, TUFALSEFHAYN
10 A3 THREREEAL PCIP X R L, AE4HEF PCIP B AN M0
ek, AFATERBAEFERESLEFHEARSYD, HHAAE
WP RGBT LR ARABRYFRLTE, FHEAETE
Leder F£B+#% 4, 736, 866 # 4, 870, 009 F, vAK Wagner
$uEiREHT 4,873, 191 &, F HKEF Hogan, B., Manipulating
15 the Mouse Embryo, (Cold Spring Harbor Laboratory Press, Cold
Spring Harbor, N.Y., 1986)., WX MF XA TAE XA EXRHD.
T EAARIE PCIP ¢ X M AL A B4 b 694 &4 /K PCIP mRNA AEF) %
ME MRt HAREARTRARERSY. RETUAREERAERD
WA TREEAMEASELRG 0TS, 55, ETAR LA %4 PCIP
20 ZONEAANEEARADZHRIREALCEERGRERDY.
ATAEFARABREEDY, $&T —FHK, ZHREE) X
4 PCIP RAB, AZABRLLIEFATHRE., FIABK, AEAE,
] 4o oh g5 b B BRiZ PCIP A B . Ak PCIP RETARARXA (44w,
SEQ ID NO: 1 & cDNA), AT EHiLMAEA PCIP KB AR RS
25 ()%= SEQ ID NO: 3 X 5 & cDNA)., #ldwe, TeA¥ & PCIP XEA
FHEZLATIALBATHNE PCIP XRWRREAS KA. £
— kit EHRFEF, ARBARRXA LT ARTRAREAR,
Mk PCIP AR AR EZINBS (FRASSSHREZS, B
B “BIH” Hak). B4, BT RXARFAHERK: ARTRARE
50 48Rf, AWK PCIP REAARERLA LA MEL, EUHAKRAGEY
G (Hlde, TARELHATE, AEXREXARPCIP ZENHRA).
ARREMBALL, PCIP RABEMHAETTHHRIAL S PREMHE
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& PCIP A E GBI GBRA 5], AEAGBARFTBF QKR PCIP £
BAEpTme g PCIP AR ME4LRAETH. AEBIY
ME PCIP FRIRBK, UEHRE5NRRXBAASDRBFRAREN. &
F, EEBALOELETFRAHMEIDNA (T 5 F 3 K&%) (4]
s dm, AARRBREARKGIAALAN Thomas, K.R. & Capecchi, M. R.
(1987) Cell 51: 503 ). ¥AABRKFARB TR (Hld, &
HEFHLFEA) ¥, FEFRATFAL PCIP AR LT H5ARKR PCIP
ARALETRAAETANSE (Fld, FRLI, B F (1992) Cell 69:
915). REFAFH ML EHH Y (Hle b R) HEERT, AREY
10 MBFEHASIK (Hlde, £ N Bradley, A. in TeratCarcinomas and
Embryonic Stem Cells: A Practical Approach, B.J. Robertson,
ed. (IRL, Oxford, 1987) pp. 113-152). REH ALK HE| S
EHBERMATDHAEAAN, HFELLEBEXFTAR. AL LR BET
ERETRAREL DNA ERTATREHY, L+, #rAHHOMNA
15 MEEUHRARGHASELARR R EHG DNA. A THRRR
FTRBARREREAD DO FEHEBEE FATLIKP: Bradley, A
(1991 )Current Opinion in Biotechnology 2: 823-829 #= Le Mouellec
4 PCT BERAJ -5 WO 90/11354, Smithies 49 WO 91/01140,
Zijlstra &) WO 92/0968, #= Berns 44 WO 93/04169.
20 EH-HEEFTEY, TRAFHABFAZDY, IHHHOHE
B APTHRARNEAAYEBFEZL., TERZRLG —FH TREEBHK PL
# cre/loxP MM A L. Hld, A K cre/loxP FHMZ LY
WL RN Lakso &F (1992) PrC. Natl. Acad. Sci. USA 89: 6232-
6236. TMBMALN G —AHITRABBAMREHY FLP THABZ L
25 (0’Gorman ¥ (1991) Science 251; 1351-1355). 4w X 4§ cre/loxP &
NEBEZ4ATAYRALAGRE, EE2L4AH%M Cre TUB—F
RREOVELRAGSY. EHHTAEIHE “RX” HEXEAFHY
A, o, BLAEFHHEEAEASIHIR, PG —FIBHEA%
Bt EOHELR, A5 —FHHSA KB ETAGHHEARE,
30 AXHEBHEAHRASGWHEABEETARRBREKE TAT IR
Wiy EA & Wilmut, 1. % (1997) Nature 385: 810-813 #= PCT
B FRAFF5 WO 97/07668 F= WO 97/07669. 3k, TA4o & kA
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HERpWGKREmE, FALAFEFALEKAN, FELAN ¢ H.

KRG @M HEIEmE S kg5 5 &%kt lARR B8 3

W EB R TR, REXFKAENMEHFEEK, LELFT R

ARESFESER, REXBIBERUERTHHERA. HiEBESHY
5 MATHERAATOBE RSB GERGIBHLHRE.

IV. 4%

A ARK A PCIP 84T, PCIP Za ¢ h &, i PCIP &
B (EARAXF X#HMHE “EHAMEH) BAELSEAHBHALY

10 . FRALHAFTLAIMEBRLST. ZTORREURTAEAY
FAR., ERALY, K& “TUHANHER BLAOGKSAAEARE
AR TR EHN . 28R ORA,. Ra@MNARALARN. F5
FooB WL R F) F . AT 3 A& WK 6T RAJR AR R 1A AR AR
W PR dntly. BRIEL TR TERASHRARR, HTF LA R

15 ARBMTHATFHAELAHT. ETHAAAKRERALSHBATELS
WP,

BFALAG B DAL HHERELTMGENRZAE. AR
BT OREMEINER, HleBikA, AKA, LT, 9B (#ie
BAN), B (StRA), BEERLMER. ATHE. AAARK

20 TFTRAHERIABERTUAAEATAES: ATEHWELKROELE
wWEA, hxk, BZibh, R, Hid, A-BERAESREN,
R, wFBER TR parabens, FWAMAF, wIuird il X HAEL S,
H, 6/, WL_BULE, E4H, LR, HERIHER,
BERAFRAPEERGEN, pRALAHAXTHE. TUAAFLERIA

25 BACAN B ARIAT pH. M F SN RN Tk @K A 2R B HH R
. —ARHENBXEIMNEEMRT.

EHEMEANEHEL ML KER (LY, CERAKER
M) RoHER, PATENHELD EHERISHRGR K. #
THEA®ER, cEHEALIEEREAK, WHK, Cremophor EL™

30 (BASF, Parsippany, NJ) R BEBR%ZE A ey xm (PBS). LEBFfA KL
T, FFABSHLRALAY, FHLALADIHE BRABEHEHGE
B. EAPHHEEEFHTEXMAREY, FHAMBILtiom@ fo
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AR AEBYFTENER. TEBERTRAREEN XS EKAN R, Fle,
K. LE. 3K (Fl, Ho, A_BPEREARL_BF) R
HAoZdegRed. Hlde, Tl@B il A B ip g8 e @ RAKEF,#
RHEEZHEEARETRARBERNRBLSENASIH. TRiE

s AXFAMANARABA, #lde parabens, RTH, X&, ik
B, oM REAWFBEDGERN. £RSHET, HikAFTES
Ak GIFHN, e, B, K8, HHEEH, LK, J4N.
TuﬁﬁﬂﬁiﬁA%¢%#%kk%&ﬁﬁm,W#iﬁﬁﬁ%#
BRI, K TESEA Y BRI,

10 A8 i A BT E B E G E WS- W (e PCIP &4 )%Hté&.:}’ PCIP
k) S ERFNFEQGRLSZI—RAEBL—RBALSENEN T, RE
BIIFRBREFEHSALAERBER. K, sHAZEIREHLED
BNLSH KA Ao L8 PTFIA G o F & H A B4 0 L B A
PHEN, FTATHEALAZHERALAR R EH, KE4E

15 FEAAZTRAAEATE, HUEFEEFRAI M ERH LA LY
TRBERGEMANLE RS8R,

ORASYHEFTCIEERFEMNPTLARK., THHORAR
BREEPRERAMN. AT AREAKEA, TARERASHERY
Flrd, FAEN., BAXBKEHXER. ETAR AEIAFEH

20 MR RYGOREAESY, FETAREABEATHLESH R BT O BERA
#), MBI B RAE, ETURNBEREZ FAAEGLELSN /R4
FI A HAE A riE s —3a. FFRRAH. AH. KERRNFT
ASA THRATHEE—FRSH EA X MR OGS Hofk
MR EOHEN, REBRIAK, BREAN, igh 8, 58N,

25 JwE B, Primogel, R EXRH, HEMN, RIEERIE R Sterotes,
BHA, wRAZRAE, HHH, wEBRBEH, E5%H, ¥
B, KipsR T Es R ATHEH .

ATHEIBARA, FFELSHAALERREFL X ARERSZ X
SRBEFRE, MRAEBOESENBREN, 4=, &K, P_RA

30 BRRFSE.

ETRBEEEBIRBEFTXAGHRA. ATELERIEE®
R, EEHANTEAESFERARGEEN. AESEN —BAH KA
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WA ase, FAOE, Hlde, ¥ TELERAEA LI, AN, ERE
FeRBNBITAEY. Z2FBERNTUELE A RERESANEA.
FREAMEM LK, FERLSDFERKET. HF. ZERAEN,
iE Jo AR IR P38 N dn
5 iAo BTl H (Hlde, 8 FLGAENEH, o TTH
REAEHIE) ARGEBANYX$ 4, A TELGHE.
A—FEXFTEP, FEEFRLOBHREERE-—RHNEY, L
BB L gL AR R Beigd F ik, R MBRFN, CHEEAR
BEENBEEG., TRAEATEHERG. £HREARLY, ¥
10 BLRALHLKEEE, REF, REHHR, KR, RERBHRILR. A
FHERARNG T ETRABERAR R AR MY L. kM
ML TAM Alza 48 #= Nova Pharmaceuticals, Inc. B FE. &L+
BRAARAEFR (QEELA4MNRERRGE L E TR 4T 5T R S 9
Bt RE AR ) MAET i 2 A e B4R, Pk & BT A AARHE R A
15 W% FEEE, dlide, WETF LB EFHF 4522811 v ¥ 5k,
ATRTFRBAABRMN TG —M, AN ETELHX4E 0RIB
B mRAEINAE A, AL TR EHBXETESES S
FEREAELEHNEY. AHBELBIHELE, AL BR
BEHEHRLLY, SRATHAENRETEZNHAIA—RTLEEER
20 WAEFEROAE. AXALZAMNTELHBANAR, 2hFEHALE
R AEFZRKFORREFEE, ARRGRT AR EE RS
WA THERARTERE GG REY, FLAERETFTIERE.
A B I AR R B R kA IR R R B S LR AT
S E T, Blde, RR LDS0 (EB4KE SRR THHNF)
25 fe ED5SO (X &K SO A AERARMNE). HFHPEFHERAZNE
F B H RS T E, ToAKAR LDSO/EDS0 #ruHl X, Rt B A
Kea i REHNLY. RETURALA SR YL Y, £
TR EALAD TP ALLGFREGBEZRENE ST, UME
By REEMOHBERY, FHRLBIKEER.
30 ANRIBFRRAAHB AR TRIFHARE, TAFRHAATAR
HERMNE. ARG HONERALERCRELEA, OV A
&M F M EDSO. BT A8 48300 B A T vA4R3E BT R A 69 HI B Fe B
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RAHAERNERKE., A TATRRAFT EFHETUSHRH, T
it s A E M FHEESETARMNE. TAAEDHHER F Bé
—Ar A&, AEEFEFE ICS0 (PRI ERGRXWFHERNA —F6
R RE) WHR X RERER, AREZEREERDF
s WA, AL TR TFEHRARATEAKRLGFTANE. #lm,
TABTFHAMENMBE LRXESF.

EmAXHRENY, BAXRIKGELRARE (FHAHENE) £
X%y 0.001-30 mg/kg AR EELBA, Lk X% 0.01-25 mg/kg % &,
FHREKRL 0.1-20 mg/kg 4 F, FHEKLYH 1-10 ng/kg, 2-9 mg/ke,

10 3-8 mg/kg, 4 -7 mg/kg, X 5-6 mg/kg KE. FARMBEARAR T A
EROZ, ATHRYAFBEALTRENMEAEZNHNEHELRRXE
¥, AR TEaSEFHOEARIKAG S ELE, AHNET, —K
RERAA/REH, ABRBAGRER. B3, ABARAREN
Eh. SRAFAN G RERATIER, TAOI—KRER, XANKSL

15 e —RFER.

A—FRESFE, AKX 0.1-20 ng/kg K EQH T ok,
FORZHKERETRE, ALK, BRFXHY 1-10 A, £k 2-8 A,
FhHhik 3-T A, EHEKRG 4. 5K 6 B, LTAERNGE, AT#%
TRk, @ R3S ARGA A T T & 4 E 54 57 018 A 3 A s

20 Y. NEAXRETHRREBAIAFABEESAS RO LERFTEFTH.

AEROIERBATREREEGEAN. Fldo, —F XA Tl 2
HF. Hlde, BFRNSFEIE, ERMRTFK. KRS, REAKR. &
ABEud. SHETR. THTREMNY. HER. ZEREMY.
AFEIKTREY 10000 5L/ B RAOA MK RIS Y (B LIERA N

15 Fel A RBASW ), 4T ERTFRELE 5000 &/BRGHHR LML
LS4, T ERTRY 1000 £/BRAANKANMLESH . 5 FFIK
FXe 500 5,/ BROAANRANALS Y. ABFTEALSHGE. &
Fo 34677 vA 35 B 6 ..

TABEBGRE, P FRAGHNETRATEAELE, EEXMEA

30 ARTHEEEAMXSIHAE. dd, HEILSFHAMNEEARETZ
REGED. RESRSEIABREEGHER, TRATHRAALSWY
#RE, PRETIT, REFERRARA LG Lo T AL AHEE K
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% BREG/EA .
THRGHNETOEFFLLRE ISR ETINETLABLK TS
bhaF (B, K 1EA-SO0EBL/TR, XY L00MA-KY 5 F
ATk, AXY 1 ME-KY S0 BAE/TL). THEERGE, )
s A TFTHELIMNERATIS T THATHRAKXERGH S, AL
SEHMNETUARAALAEEYRZ FERNR. EL3HH (Hl=A)
A LA —FHXEIFILTFRAEBATALAYG S RIABRGRARFE
M, EA. EEIAMTAR TR EATHBERKGN T, REEHHE
i E, AREKFOEHRE. B4, TUHEMBHE, AFEMAEL
10 HHXEAEARINERATEIHNAE, OEARAKFEZILES B
EH, TREGFS. KT, —BEEKRS. B fdR, AR
R, RAEZE, HEEE, FHYAS, PRATHRIREHELE.
FHor, TOHRRA (RERR) HiemREEL. 6577 RAH
HEREBETHEARTERSES. BRFEXBOEHN G mEAE
15 TR, P FEIBEHE, @kt B, EHEK D, BL
LR, BRAT, #3215 FX, R, tenoposide, k&AM, K&
B, KRR, FMEEX, F4a% 4k, —# X anthracin dione, K#
BE, LFE%, AKBE D, 1-HAEW, BERAE, L2FHA,
TFA, AI2FH, $RER, fo2bTX2 A LB fRRY. %
20 FAHEAE, EXRRFHRAHY (e, RFTHES, -HEARY, -5
KE RS, FIBRYE, S-RAER, decarbazine), LA (44w,
£, thioepa chlorambucil, £ 4, FE35 T (BSNU) Fuid ¥ 3
iT (CCNU), R&RBERER, G %, — R HEBN, #rFX, 24 %
# C, i —®R =44 (11) (DDP), Mi4h ), anthracyclines (44w,
5 FUFEE (UWAZIAEREL) HMEE, AW (FlREEF
(AR ZABLEL), BAREEL, ARFEEFHAZHEX (AMC)),
Fefi g AR (Flek ikt i),
AEPHREMTRATREREZNEDFRE, HEHHIFHH
FHMEBRRAHBRTHENESHETH. 3=, FEZHHELITAELEL
30 HAFBEHFERHATAIMK. A, FIEEATUCEERAE S
FEO. RAREEG A BERESNFEIGRELENHEE, Hh
BHAREF. a-FTHhE. p-—THE. WEAE KB F. £ bBRITEN
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EKETF. ARG EBRHENGEG, RENFREBHA, oHk
ERF. gA4E-1 ("IL-1"), éaiE-2 ("IL-2"), afivE-6 ("IL-
6"), B ERXMmIOEBEXHEATF ("GM-CSF"), #ifmhe R FE#HE
F ("G-CSF") X E L KB T.
5 ATHITREEARTRESERKEGRRAKAR by, o,
AN Arnon % "MonC lonal Antibodies For Immunotargeting Of Drugs
In Cancer Therapy", inMonTlonal Antibodies And Cancer Therapy,
Reisfeld % (eds. ), pp. 243-56(AlanR. Liss, Inc. 1985), Hellstrom
%, "Antibodies For Drug Delivery", in Controlled Drug Delivery
10 (2nd Ed. ), Robinson % (eds. ), pp. 623-53 (Marcel Dekker, Inc.
1987 ), Thorpe, "Antibody Carriers Of Cytotoxic Agents In Cancer
Therapy: A Review", inMonTClonal Antibodies ’ 84: Biological And
Clinical Applications, Pinchera ¥ (eds. ), pp. 475-506 (1985),
"Analysis, Results, And Future Prospective Of The Therapeutic
15 Use Of Radiolabeled Antibody In Cancer Therapy", in MonTClonal
Antibodies For Cancer Detection And Therapy, Baldwin ¥ (eds. ),
pp- 303-16 (Academic Press 1985), #= Thorpe %, "The Preparation
And Cytotoxic Properties Of Antibody—-Toxin Conjugates", Immunol.
Rev., 62: 119-58 (1982)., K#, TUHF—FHRAELS LS —#Hi
20 AL, AMEBRAAKFRRRESW, = Segal EXBE F 4] 4676980 F AT
KEN.
TR AL RGBS TFHASRK, FAAERLBETHK. #ldo,
TS HKES. HFEA (FALLE LA 5328470) RBEL 34
Z 1% (stereotactic) =8 (#lde, £ N Chen F (1994) PrT. Natl.
25 Acad. Sci. USA 91: 3054-3057) # X B &7 HRBAB| T KEKA.
EREABARGHPWHANTROEALETTARETHOHRBEN THRE
BREAR, AEFTAOECETHEERABEREGERER. 55,
LEAEHARBREBRRBUATEB AW TaAMELE TN, wEHEX
FEHK, FEBHFHMNTACKEESLEABRRERAG—FFXS
0 k.
TAK A WAL HERFAEANGLPPI —ROEAER. &
PRI BREZFY.
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V. AK A AR Tk
AXFREHABRST. 4. TORBRBFRAEATATTI—
AR EFRFEF: a) BERNZ, b)) HMHANEF (Hld, SHRL, W
s BRME, BRERABRREHELE), foc) BATE (B, %7
FoTiEr ). B AL FTEEY, KEWAL PCIP TG REATH—F X2
FrEd: (1) S EEZGRXRERSHEER (Hlggs), (2)
CRAPHFEEZZEGRA KSR ARES, (3) EREHHSE (4
ks ), FETA, Hlde, AB/KRBERE, Fld, ASRAY
10 FXAAEER C-F A BB TARRITHBIL, (4)EREEHFL(H]
oA ), AT, HlmREBERBEEZIETHER, (5) EfA
Wit (Blw, HELMRISNEK) PRADT HFEANFHEM,
Blde, s mp A ERYoR, (6) CHEHEFZLTR S I% IR
met AT RERETBAR, (1) EREHMPHEARSNERY @
5 FRAFPRERAEOHE, (8) CREEHFZARSIEIEY
METRAYARBETFESHAS, 9) SRAYHEAEZTIRLHS S
WMETREGEL, (10) SRATEREE, (11) CRATHLER
BBEK, (12) SRATEXSH, (13) CRE¥ABRYZ LR,
(14) CSRAFHECLEHEABRME, o (15) CSRATXEHGHE
20 A, FEA®KTATF, #lde, (1) AVHFBEERGRALFIGFHR (2)
AP BEEOREFSOFERMRE, (3) ABIRBBT XA T4
BHER C-FRYBBEYIRGBRILRE, (4) 58546 (Hlosd),
FERFESHEBBEZAFOER, (5) mie (Hlw, HE2AER
RSPme) AT ONEENTHEN, Hle, AR EE
25 EHR, (6) AEFHEARSIMRAmMIET AT FERGT R,
(7) g2 aRhmome P AT b eEaRfkass,
(8) A A2 AR SNaRY B TRAS@RE FETHF, (9)
PP HBEFOREFIEBRETBGFAL, (10) B mmw¥HE,
(11) AP 2B HAFEIN, (12) AFEXSHE, (13) ARG
30 &ddx, (14) AP HIMERLEGEABFRRE, o (15) ATXAHGHE
18.
Blde, RERHHBHERL)TFTHTFEAZL PCIP &9 (44,
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EXRERARY, AT HERBRAER I @R TRRA), ATHE
# PCIP mRNA (HlimA A HEH ST ) X PCIP RAMEAFEH, F
HRFAY PCIP iE##, ETa#—FHELW. TAK PCIP X9 A
Fia57vA PCIP K43, PCIP XA F AR L ETHRIEN KR, H
s $b, TuA3F PCIP Z 9 A T ik R RA 4 PCIP &4, AT fHiktkif
¥ PCIP F MM HE RS-, AER FEFFeA PCIP & & 4 & FEHK
¥, RAFF4EH PCIP AKX 5 PCIP AR Z G4k BA MKt
SFFGERYRIEGER (Hlm, CNS £, wHBEHER, H
o, MARXBERK, SFHREXERAAXGHB R (#Hd= Pick’s #),
10 fafmAiib Lewy REAKRER, 3R MAEL, MEHHM KL,
Bt LR, WA, HAHOREFREA, PABRKRK, BARR,
Flhedp AR, Ao R E, Korsakoff’s 4P R, Wix, AEE, WK
WRER, JBWEE, FINRILERK, Fldo, ESai5RELMX
titit ek, MHBERK, B, BER, ARERK, =, AL
15 HMAEMAFRARBXGAR, HR-BH, T, FokFe04, X
RhERRE, PlEEPTIHRERL, LA, WK, FhE, SEH
B, B, FRESHR, FEHSIRBR, SHREE, KRRk
F, ARFWEE, RSERF). A5, KEXWHR PCIP RAKTA
F#RH4 & PCIP & &, A PCIP Z@ ¢y A A A &, AR AT PCIP
20 FEH,

A, TRIEAE:
AKARBT —FR TERZRATH, FPIRLE XRG4 H]
(Hlde, K. BB, PLTFRAGHY) 5%, HEAAFTHE
35 %54 PCIP & ¢, sxtif4e PCIP £ A& PCIP &M AA #MIWHIER,
KA 4w PCIP R W AR RS W EA R BRI HER .
E—HFEEFET, ALARMAT A THEMAEH PCIP ZORS
B A A D FFERFRYSRBGEER B RS HGR AT E. AF—
HEATEF, ALVRBETATFRAELSRAY PCIP FEKS
30 BRRFE W F I EEAGRE RN RSB k. AR RK
WABTAR S FFETHEE—RIKR, HITEF S RAR UL
MBS EFRBAER, 0¥ AHFELR, TEEFHGFITE
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HMABRMLE, EXLEMOERLET ), ‘—HR—NUEW XA
Fik, B RAFRENFTEGEBRIXAEFT X, MEEWMZXEFTER
BFRLE, RACURFTETERATASWOYK, ERRERKS D
FX B (Lam, K.S. (1997) Anticancer Drug Des. 12: 145).

5 Blde, AFEBRTTFXENFTHOGH TFTARL DeWitt ¥
(1993) PrC. Natl. Acad. Sci. U.S.A. 90: 6909, Erb % (1994)
PrC. Natl. Acad. Sci. USA 91: 11422, Zuckermann % (1994) . J.
Med. Chem. 37: 2678, Cho % (1993) Science 261: 1303, Carrell
% (1994) Angew. Chem. Int. Ed. Engl. 33: 2059, Carell % (1994)

10 Angew. Chem. Int. Ed. Engl. 33: 2061, #= GCallop % (1994) J. Med.
Chem. 37: 1233.

e X AT AEAETHER (4 Houghten ( 1992)
Biotechniques 13: 412-421) X%k (Lam (1991) Nature 354: 82-
84), & K (Fodor (1993) Nature 364: 555-556), #4a# (Ladner USP

15 S, 223, 409), #&F (Ladner USP 7409), /&% (Cull % (1992) Pr
T Natl Acad Sci USA 89: 1865-1869) H A& FH# 4k L (Scott
#= Smith(1990)Science 249: 386-390), (Devlin(1990)Science 249;
404-406 ), (Cwirla % (1990 ) PrC. Natl. Acad. Sci. 87:
6378-6382), (Felici (1991) J. Mol. Biol. 222: 301-310), (Ladner

20 FlE).

E—FEETETY, —~HAULRLT@ROGRZT, LF, L
bR iA PCIP RO RAAHFENFIGEIE —F R XS W,
HEA AR RSB AT PCIP EH, flogoFBdRA LY
. BAEP KA HAY PCIP SEME ST RBEIA T HkER,

25 flde, @it KRk h KA PCIP Wi Zamie, FlEZRALA
MR SR 3 CROHZERTGHEK. FIL, AL RHL
A%iBF PCIP EReyeehTiliBid il Bk § &iX PCIP &ik3
S 1, CARAALERGBRER. MRTHRR, #l I,
CLATAAREFEAGTHEAAEARNZE, RARE T

30 Hamill % 1981. Pfluegers Arch. 391: 85-100 + &) K. #li, FF
Ao TARRE TR B G @IE. Hlde, R Z R XAEHF T PCIP
LoRMEEAGEATRELAFFEHER, ik PCIP A bHEA M
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Bl 45 & S BT 0198, AT LB iR R E 4 FiRinild PCIP K
M2 PCIP KL PCIP #9454, #lde, TRAM 1251, 355, 14¢ X, 3K
HERABAFTALLSY (Hld= PCIP A4y ), HHEid A B3 HRH
AR RBLAEF B RFEREE. HI, TABRIFLAESY,

s Blde A kAR AL EE. HESEMEE R R A FBARIOIS W, FFHE
i P R AR A T R A R B AR

AKEWLOERNT—Frio% (#Hl4e PCIP &) 5 PCIP A4
AW, ARFLEMBERAY. Hlie, TARAKEENK
(microphysiometer ) & & —#t4b&-# 5 PCIP HAREZHA, XX

10 &SR PCIP #474%7%. McConnell, H. M. % (1992) Science
257: 1906-1912., AKX T, “WEBP” (Hlis, MRERE) £—
FAHAHRFRECERNZAZSZ (LAPS) R Mo ALH IR3T 098 B
M NE., XFBAEEQRETRARAAENS WA PCIP ZWARE
UFEEE R i

15 AR —FEHEFTEY, —FRUIFERETHRGMNIF %, &
Fik @ik LK PCIP ¥e40F (HloffBAI AN R) Gy nlk
WA ARk, 5 LR Z iR RASHAT PCIP o FEMHHERSD (£
R R IFH ). Flde, RZRXAASWAT PCIP o FTERGRSD
LB it @ PCIP H @44 PCIP ¥e4-FX 5 PCIP feor FAAEZHA

0 WRIRER, sy FrrifdiaRELn K.

M PCIP Z@ORAEWMFHEMR&LES PCIP 4-FTX5 PCIP
eHrTFHREARAGRATRAAT FRA TR IELESYFTEI—R
R.AE—FHETHFTESY, R PCIP K H &4 PCIP £4-F X5 PCIP
L FHAMERAGEATAEATNZ FERS TFHHER TR, #l0,

5 EHTFEMGMNETRBILATHFHRT: BAFR S FOERE
54 (Bpsmpe A Calt, —ZHhdge IP3 %) H9iFS, BRMAE
YN FOERDGBAL/BLER, RARFLAENF T (ke
BERY A, GAATREREABEAZRAE LR ATHGTARF
LHERLE), IRRNEAFTHBREAE, it 238K GEL.

30 EF—HE#AFEP, FEAXKRRFTER —FH A MR F
#k, £, it PCIP ZO KA A HFERFLSH AL WER,
F BT E R RS 4L PCIP R RBEABFERIFSNET.
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WA FALARR FHTH PCIP ZONAREANEDFERLFTER
£ 5% PCIP 4F, wHEERLFBROMIKAGHE, AEH
S AT THREGSG A&, TR L 7k 53K R 8 R0 2 2%
oy PCIP ZAQt8ESs. A—FHEZATET, AR F &
5 @,3ik PCIP RO RAAWFEMESH—F 44 PCIP B AR L
BB iR, it ARNET RS —F R KIS B
B, FEMZAER KNS HE PCIP RAMEARAHRS, X¥,
R AR EALSHE PCIP RO EIAAKRICERN RS HALD
fofb oA TR R RSB R AR S PCIP AR EDFEHRRSY
10 feh.

AR —HREFTEFY, HMARNZFERLBEREF,, LT,
it PCIP Z A REAHFERFLE—FR RSBk, HFELAR
2o AY (Fldefl B Rir4 ) PCIP ZHRALEHFHRLNER
M, Blde, BB ELSHAT PCIP ZEHNEHYGRHITUE

s wrAMTHEELEAGFRZ—MEZ PCIP ZH 44 PCIP 249 T4
AHER. R PCIP T h44 PCIP e T H AL TAEA #H K H
e FAREAEMSH (BIA) 69F KL M. Sjolander, S. Fv
Urbaniczky, C. (1991 )Anal. Chem. 63: 2338-2345 #= Szabo ¥ (1995)
Curr. Opin. Struct. Biol. 5: 699-705. AKX ¥, "BIA"Z&—#

20 AFERNFALABFFHRABAIFAGEK, RN ETEMT48 LA R
#4773 (#1de BlAcore). R @F & T34k (SPR) HAFAEHK
ETRATFATENELSTIRNKYERRE.

EF—FELEFEYF, MR KALSHAYT PCIP HHEHG
AT kB iRz PCIP Zai#t—F AT PCIP e T T T4 &M

5 WEAEA. Hlde, TARZHERE THTHEERS THERR
BLEXAHERNZATERETH ke syTFasts.

EF—HEk5EF, FAL@BRERZ QI L PCIP TOXLE
MFEMRSERL S PCIP O FE AR RSO CILoHE
Bk, LR R RASWE —Fr R KA BB, H R E AL R R

50 &4k PCIP ZAAAEEMGEEA, P, MIArERXALL%HE PCIP

FaAEAR G H IR PCIP A Kk A PCIP 4 FTRAYD
PCIP $e i FE M D.
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AXRAHEAMBRNZFETARATENF/3BESH A5
BEWEG. TRAABEAEXGIE TS (Flefrdid) HYAMR
BEFEEKA, THEZRAREN, AMEEAERTERFLEZGY
BaAoHX, FEBENGHFEETTFRREN, pEFAHE

s ¥, EToRAREE, EToREAEFRY, FREA-NFTAEHE
B, RB-N-FAFHBSE, Triton® X-100, Triton® X-114,
Thesit®, FZRKRE (T=_8B& ), 3-[ (3-l2BEAEX) —FRAK
EI-1-BK BB (CHAPS), 3-[ (3-f2mAR) —FRAAK]2-%&
E-AaABR 8 (CHAPSO), & N—+—mE =N, = FE-3-REX-1-A

10 JRAABRE.

ERAERAY EEMNE TG — AU LERFTEF, TRHREZHAZ
PCIP R E¥NTF, UEAATLE—HFHAAFEANELSEXFXK
AKX, RBREFANZYEHN. AR REABELSHOFHNT
AW E PCIP Zh#es, R PCIP a5y FHMEIMAER,

15 TRAESRAMERBANHETEZFHIT. HRAZBGHH T
BERZK, RERBRETECET., E—FERFTEF, TAEHL—F
BOEY, ARBROEZOHENT —ALHAR, BE—HFHIAFEEGE—
FRIFES, Hlie, TAKSMIFA S—488, PCIP 26K 4A 5
PR S-H BB/ ERATOEARAESKRFRFEEIEE (Signa

20 Chemical, St. Louis, M0) k, RAKASLKFRITELYGKER
ZMHE, RESANRLESHESH, RS EXASHAREARGIEEG
R PCIP Zas#, #BLAAANTFALWHANENTHFTARED
(Blde, EEBREHNE ol £4T). ABAIGE, RERMERK
BMERRK, AEREETALEASARS, TR, BEIEAZL

s AR, FERETEXHEGFEEBEINERNTESW. H5, T
B RAESDEARTBRE, FHRAFRARARKRRZ PCIP &4
& MK,

AT REOBRRAERAR LGB RELTA TR HLRE
b, Hlde, TRERAHERBFHFEHRESER PCIP &G PCIP

30 ¥eiF. TARARBEAHELR (Hlide, 2HEAKXMNE, Pierce
Chemicals, RCkford, IL) WA HE-NIS (N-2 KA IFEABERE) 5
HAHELE PCIP RaXR¥esF, FELAREZAFRK QML 96 3L
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F# (Pierce Chemical) #3Lk. Hsh, TAKEB L5 PCIP & éa X
ey FREF, ARLTH PCIP e éden FTL&5HTRATEE A
APEROAY, HABTREARSRARLESNELS TR PCIP £9 5
RAEFAILF., AFRMHFRIL SN FE, BT LERATHARR GST-
s BRiESHeFR2, HaisARE PCIP ZAXELTRRA
BRAESERRNEAY, ARBBKRRE, A5 HBRATHRAL PCIP
EOR¥EsTFAAXGHREH.
A—FkidEh5E P, HAKET#d Komada M. F (1999)
Genes Dev.13 (11): 1475-85, #= Roth M. G. % (1999) Chem. Phys.
10 Lipids. 98 (1-2): 141-52 ¥ &R Z Fk (F LK A EAERL
AE), Ak BZARSNERY SR T, B RAELRD XD
RRA I F KA B PCIP o FRAF MBI EOIERNET.
R —Frhik £ F LY, EAHmikSt HB8 R 6 5 &R A&
i 3 A KA S KR I B XA H PCIP 5 F AT BB LG R
15 HWHBRBRAKENEES. MR, TAESH MgCly F= MnCly, 4l
4210 mM MgClp #= 5 mM MnCl) #9% &+ 5 PCIP & & feik S 1 ATP,
#l4e [y-32P] ATP —RWE Rk A&k iL PCIP eoT oM 4 PCIP
BOF, Pl BERximad. ANERETZE, TUALREHK
Filid SDS-E A B bk B eorif i &) £ TIEy PCIP
0 T, B3 PVDF BB E, FH#THARAER. TH
RPEXSAREY L BN, RAFwépidide) PCIP &bk LA
B, BT ARG RDFATHRABRRSHT, ARHAR PCIP
R e — A AR, WY, TR EARALYE
G SDS B L%, FE#ATRSBAR. RETRETLHG
5 K BHEFW, FHLERLHBEARENONE Lo, FHLE
HIMPEMNBRALAREED LT, ETURAEZE T AT L
bR R F ik, Hldm, Tamaskovic R. ¥ (1999) Biol. Chem. 380
(5): 569-78, iE X kg A BB ERLSF,
AR —HEAFEY, PAELEETATIARTYG T ENZK
30 HRR RS BIGAANTH KA K PCIP 2FH4 (Sl s) 58
Ehegee A Liv L. (1999) Cell Signal. 11 (5): 317-24 #= Kawai
T. % (1999) Oncogene 18 (23): 3471-80, »A L sCakddy iy A skt
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AXHEH,
EF—FHRELEFTEY, RAEEETATIKTOSTRE
—F 4 B0, P R A 2 R R K AS ) R A I F R KB PCIP - FRF
REFHARLEHGEESH: Okuwaki M. % (1998) J. Biol. Chem. 273
5 (51); 34511-8 #zMiyaji—Yamaguchi M. (1999) J. Mol. Biol. 290
(2): 547-557, vA B Xkt i a0 AL AF,
EF—FREZRFTEF, EAHELEETATIRKRTHRE T
R AR R KA R AR F R A PCIP TRV mEHKE
te hegte /. Baker F.L. % (1995) Cell Prolif. 28 (1): 1-15,
10 Cheviron N. % (1996) Cell Prolif. 29 (8): 437-46, Hu Z.W. ¥
(1999) J. Pharmacol. Exp. Ther. 290 (1): 28-37 #= Blliott K. %
(1999 ) Oncogene 18 (24): 3564-73, ¥A LT #kéy A 40K A X
2x

EH—FRETEFTEY, HAFLERETUTFTIRFORES
15 SRR RZAELXR RSB R XA HH XA M PCIP S F AP HEELE
AREHXRSEARETRFSGEANNED: GonzalezC. F (1998) Cell
Mol. Biol. 44(7): 1117-27 #a Chia C.P. % (1998 )Exp. Cell Res. 244
(1) 340-8, A EX#K&G A RMKKALSTE.
AFH—FREFTAFTEY, HAFLEETATIKRTORELS
20 AR R OB K AA ) SRR 3 H AR e PCTP A F AN R AR
fe gk S : Bar—-Sagi D. % (1985) J. Biol. Chem. 260 (8): 4740-4
#o Barker J.L. % (1984) Neurosci. Lett. 47 (3): 313-8, WA
IS TS O F S8 &
EF—FHREETAFTEY, BARBETFTUATIAKRTEGRAZ T HE
25 ik deAb 42 0K S Pl 64 0 R T ) AR R R A A M B KA A R
# PCIP 4 F RV @MRRAFESH TR A SH: Nakashinma Y. F
(1999) J. Bone Joint Surg. Am. 81 (5): 603-15, YA ELX#KHA
FHOMAME RS,
EH—FEhFEF, Bd—F5HER PCIP RAHFTFH,
5o #F, ik—F el —FrEERLO A, FEARZ PCIP mRNA K&
Gk e h e Rk . AR TR AR R AL AW &) & 4F T PCIP mRNA &
EOWHREARTEE EBRA AR ZENS W R T PCIP oRNA &9
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HRERFHITHRER., RE, RELR R TUHTAFREENMLSY
RER PCIP RAWRAFH. e, BAFHERERNLSHYEST
PCIP mRNA R EZOMEXR ST (ALHFLEEEHT) EXAHEE
LS HFHFTHREKEN, ELSBHAZLH PCIP nRNA R &

s BRAGHNEN. R, BEAHRERNLSHEHE4T PCIP nRNA
REOWHRBART (AAHFLBFKRT) AXAEFEENS WY
FHTHRAREHE, ZAASHEALH PCIP okNA RE G RA W
KA. TEABELRLAEE M TAR PCIP okNA KEZE &5, 2
A m e PCIP mRNA K& & A K-E.

10 EEAZXRAG A —F &, TAEATAE PCIP &G B4 XA XK
=ZhRME (Hlde, FRLLEREH) 5283317, Zervos F (1993) Cell
72: 223-232, Madura % (1993) J. Biol. Chem. 268: 12046-12054,
Bartel % (1993) Biotechniques 14: 920-924, Iwabuchi % (1993)
Oncogene 8: 1693-1696, #= Brent W094/10300) & “ki5%&4”,

15 AN R4 4 PCIP X5 PCIP ABE4EA (“PCIP 4% 4" X
“PCIP-bp”) ¥ B AL PCIP EMHAMEY (AT @ EHH6HH
Y EF@me ol ). ATk PCIP 4 F4XATRALAL PCIP &8
X PCIP 45T 84254, Hldw, 4E4 PCIP AT W SH S REH
T, A5, PCIP 44 %G A THZ PCIP XA

20 AR BERXZGERTRERARZIBTITNAHHTE, SETHEY
DNA &6 4MBRIAMELABRER. HED}, ZRZFTHERATH
AR ¥ DNA MK, E—FMAEKRL, %5 PCIP ZAMRARE%
e R BT (Hlde, GAL-4) 4 DNA A0S HBRHRABELS. A
FH—AHEE, ¥kb DN FRAXAEHRBABZEY (“HH” X

25 “Hde”) & DNA AR 54 B ChEFEFEHESEMIRGLEE &S
R AR “HE Fo BB TORBAKABEERT R PCIP 4&
MM EAHETE, HEATERRE T DNA 2544 H 3R Fo L 7E 2 4%
AR, AR EFTRERABTHRZRATLE LGB FER (4
Yo LacZ) R FHRE FHAAHRX. TURRAAERFEAB G LR,

30 FHTANXRSHEARBRERATNSRALE, FATFEREFRELLEL
PCIP ZHMERANEOGLEHER.

AEXAXFABE LR BRMNZ FHEZAHP KA. B, 3
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— P REALHEBEGFTEERHEAMNA TOENFHHER LLET
AZXRWEE. Flde, TARBAIAEFYG T ZELQEAN (#ld0,
PCIP ¥ A, AL PCIP # 84 F, PCIP #F Mk PCIP &4
%K) A TFahBE Yy, MNEAFERNBFHESH. FHRANEA.

5 A, BAXHEEN T EEXRGEANTAF—FHFHHERF, ME
i AR RG] . B9, REAFTRFE LA BARE FEELLY
FREMNATFAFTHAE, e, KXHFEEH (NS ERACLER
L.

10 B. AmaE
ALFTERY cDNA FRIGFSIAE (LRBEHTEEE R
5)) A S FXAEEHFREAMN. dldo, FHEFFATAT: (1)
¥rAAMERARELEALHR; ARELAEREZAREEAHR
BE; (iI) AV EESFHEEFTER —FHAMME (ARL5K), F (Qii)
15 ABFAEBEIHLGEELXE., ULARKREFTEHLIT .

1. R ERAER
—BHBT—FHEABOFF (REAAFNNEY), RTHEAFF
AT AR AReAR LGS TRHAHE. X—I2uAHI2EKE
0 B. B, KXLAAEEY PCIP HERAFINFLIRAFETATFASR
4k Lxf PCIP XE W ERAHE., PCIP Aol AR EA LOHERZ
HiEAFHNERERMEANRBAABRE-—RHYEZHE A TR,
Mg, TeAB A PCIP MEMA 7414 PCR 314 (KAEA
#H 15-25 A bp), & PCIP R BB AR EAR L. 2 PCIP 5] AT
5 W EMSA, TRATHBALSHAKELS DNA E&y—A A LIS E T
514, ARBEETEIEE 2. RETUARMET B Fi@id PCR
BESABANAALREANEBBRERIK. RALAHME T PCIP £
FIHARR BN E LIRS SALT B A K.
X ARBETIHRSRATEADY (FlAf ) R@mL)
30 HmieF gy, BEARRSREIEGE K0, ML
MM BB R TARRER, 2RBTIRALER. ELEAPR
mE AR HBER ALK, EREAXABESE KGIZK
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X, TORGAARBHERORXBG —MAXRER, BIRASL
FRRRE, TRARILIMEAA. —AFTHE— A @mRELSH LA
HARRERRVENAREER, RAELNPIREEKR, g
G EREENRBEBARTALEERLE (D Eustachio P. %

s (1983) Science 220: 919-924), ETAALRA B A Bl k
BALRREAREF AR ARREARR ROGKIRE K.

K Xkt PCR HBAE—FHATHRBEZFFAIREINZEE
Ak Tk, A —ARBIRBLFERTAPER IAR IAULAET,
A PCIP MEBMAFIRHFHFRINY, TULALAKFTLERNA

10 BRAERALEA. AHETATH PCIP FRAB AL EK LK L4
KB ke RIERE (A0 Fan, Y. % (1990) PrC. Natl. Acad.
Sci. USA, 87: 6223-27), Airicid AL R EARBITH Bk,
Wit b2 &A% R cDNA L AL XAk,

£ DNA Rl v FEARSAGEARLSE R (FISH) TAFA

15 —AVERREFAGEERZT(L. T4 A il id 3% oK K AL sk 6 404
HRAETEAWNET RO BRMNELEARI A, FFEALSHEKITA
BHRGEAK, TUARNKRETOER LKL EITELEK, KE B Ciensa
FE. AEANFEARLBRATFTARFTEER, UMETA LR A
PG, FISHEAKTHF4HE 500 5 600 A~skR¢d DNA 5 7). i,

20 B 1000 MERERY AR EARIZUELS L —FERZENTHRE,
EARTRERRMGR B TRE. Hik 1000 Ak, £k 2000
ABEFRAESBHE R ARG RITER. AXEHRAGERE, T
PAA R Verma %, Human Chromosomes: A Manual of Basic Techniques
(Pergamon Press, New York 1988).

25 AFReABHEANTRAERN FHRLEAGEERRERE
L EAEE, RF—EEXAA FIFLEAMEEF/ RS A EK,
AMEFHEERGFERDR RN, LHREHAEEATHBEY. %
BESEXBAREAETREAKRTY, BT ALEAKBRN
XXX (L,

30 —B % —HAEIEEHS ARG E L, TAEFF AL
EhR LB ELESELBERE XKLL (PEHETFUATIHKTY
#c3& - V. McKusick, Mendelian Inheritance in Man, A it &
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4% Johns Hopkins University Welch Medical Library 3#4%). &5
TeAi it dedX B F Bgeland, J. ¥ (1987) Nature, 325: 783-787
P EM SN (HEF EREGERGERAESL) XA AERR R
EARARB EHEERERGLEZ.

5 Hoh, TRARMRZEARTEE PCIP XRMAGERY ROA
HZiEEg DNA BRI ER. R —F XX HAE— LKA LYHEY
AEg, BRAFBREEMAREY G KY, IRHREXRATHR
HRARGFEH, IVAYPFPIIP AN RBETORETAT
BATARLEARGERN T, oSk AR, IHFTATURNEEKRY

10 A EABRELRTH DNA A7) 45 PCR &R, BB, TAstHFAHK
WRABRBTLERNGF, AMEERENAE, HESEXFSAH.

2. oA
AKX PCIP FFETRATHY TAMFHLLELAK, o,
15 EARESEAZEEABFRBEKESESH (RFLP) AZEAR EH.
EaBEARY, A—FXEFBRABEH ARG EAEL DNA, LA
Southern (P& LR, AR T4 A FRANGF. EAFERLIAA “Dog
AR HRA, XA RATREL, HERXRES, ARpustirm
MXE. REPHEFIHAE RFLP #3045k DNA it (REFLBEE
20 #5272 057),

A, RERAGHFALETRHA TFRE4A—FEMEK, GHRAEAHZ
AEREF BT RSB EIFR LS DNA AR E—/A A, B, X
LATHE PCIP BEFBRAFITH FAAEFFIE SF P RKEHEH
# PCIP 5|4, RETAMATRT A T HEAKE DNA, HFREE

25 HATRA.

B XA Tk fla g R B ARGAR A DNA A5 48T A R IR AF 69 A
AR, BB —AMNMRE S FAEFELA BRI GAE DNA A 714,
AEAUFHNTRA FTAANAERFALPREFRLEINFF. LB
PCIP HHBAFIREATALLRANBRERY. FLEFAEHLE

30 ERAEMEFAPIGGHBE, FELEARAXBREHNRALAFERABR. B4
i, AXMRZEGFLEERFBRAGTMEYHKYGE 500 At BAX
# 1Ak ALHBENE—FAFFCBGELHLE EAKIFEY, ¥
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E HAKE DNA HE#ATIE, UEHFER. W TFHRAKENEA

HEEAFRRBE, FE2RVHFARRIAK. FEARF57 6%

ARG AKER, RA—AKXY 10-1000 F 3|4, H—#3)

HEEFERE 100 AREYERALT HAS ., wREARMGRDE
5 FleyiE, MTABAMRRANGEZLHEHTIHA 500-2000 4,

P REEBALHEELY PCIP BHEREFNH—EEAMNA FHE
AFARGBERANKIERANE, HROKBERETHATEZ LA
B ARty s, ARG RANKEBERE, TUARAR S FEHEAR
S} & RILT AR SATH BT

10

3. RHPCIPAFIESREAMETHER

AT DNA SRR BARETAFRELSF. TELAWER—FH
FHR, CERAEREFAHAAGADFIEENERFLBHIE XK
XX RERBEAGFTX. HTHATHELER, TAHA PCR H K

5 FHERAFFTVINEDFHS T DINAEG, wELRABRGAYR,
RERALFAGHIKE, Blohid. Ek., &R, RETUARY
BUFF S5FEHHTE, UBATHEEDFHLERE.

AERGFFNTH TR S ZFKA, #lde PCR 314, #3519

AMAXZRBENHFTARE, SHREBAT DNA GELXTHTE
20 B, Hlde, TTREG —FF B RAFL” (PR AEITRA 6 5 —FF DNA

F3). m EXHE, RRBEFINCZETHAGRSSGE XL GH K

MERGEANBERE XA TER. N ERBREGAFFINNER T

X—B&, BRALEGEBRAEBRREKTNEIAN, #BECEE DA

FXFERRAE MK, FHFRENGH)TF @3 PCIP HFBAF X,
5 REFLS, RKEHEV 204085, HEEY 30 sk,

AL EY PCIP HFERAFFIETH FRAES HEFRZEMN, 4
ARG R TIRLHERS, IHEHATATHELRLELIHAEK
T, AMEXTHINER, PlioEay. AEEREF Rkl
ROGALNIFERLRINA RN, ik PCIP H4ATH FELH

30 MFh/RBLIBERAEE LMy,

B G X idde PCIP FIHREAHWEAATFHLEFTLY

BRZFY (FPRERZRFEDT TR LD MRS HE).
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C. FREZF:
AXAE TR EFAR, ¥, FEHRAE. RERNTAA
Wl AXKEATFERA (F2)) B8, AERBESEFTAK. B,
s AEPH—AFRFELHHRRNZ, ATRZEDFHE (Hllhk.
o, mpe. M) P& PCIP KRG/ R KA LA PCIP FH,
BB IARRTE —FERILA, IFEALESRF PCIP
FABEHRAEGEROAR., AEXPALERB/TRIH (RERH)
RME Tk, ATFRIAKRREALLEL PCIP &Y. BRARREHR
10 MEGERGRE. #lde, TRAMZEHFHDFT PCIP RAHRE,
AR TR FRAMXERE &, AEAUE PCIP &b, HBAR
REM A FAEA TR R AT M6 5T AR
AERH S —F@HEAEEKRE T BERXN (Fleddh. 44
W) 3t PCIP A XX FEMNGTA.

15 A B E A fe 4l X H) 2 ETFTUATIEHS.
1. L EHANZ

—F A FHR PCIP RBBRALMFHSLTHAERRZHRE
MFEOEMAD KT EEARAARFTEDFHAS, FLLAEEHFH
20 dsul—F AR PCIP B RXBA PCIP XA ¥HEM (4 nRNA, X H
48 DNA) WA BARFNER, LERRHEEHFHY PCIP &
O ERMMBMA AL, BAFRAB PCIP mRNA XX B0 DNA &) —#F 4k 2 K5
RE4H 5 PCIP mRNA 3 A FE 40 DNA £ R A4F0 B4, Hlde, AT
EHBRIEATT A A4 89 PCIP 48, 4o SEQ ID NO: 1, SEQ ID NO:
25 3, SEQ ID NO: 5, SEQ ID NO: 7, SEQ ID NO: 9, SEQ ID NO: 11,
SEQ ID NO: 13, SEQ ID NO: 15, SEQ ID NO: 17, SEQ ID NO: 19,
SEQ ID NO: 21, SEQ ID NO: 23, SEQ ID NO: 25, SEQ ID NO: 27,
SEQ ID NO: 29, SEQ ID NO: 31, SEQ ID NO: 33, SEQ ID NO: 35,
SEQ 1D NO: 37, SEQ ID NO: 39, SEQ ID NO: 46, SEQ ID NO: 47,
30 SEQ ID NO: 48, SEQ ID NO: 50, SEQ ID NO: 52, SEQ ID NO: 54,
SEQ ID NO: 56, SEQ ID NO: 58, SEQ ID NO: 69, SEQ ID NO: 71,
SEQ ID NO: 74, SEQ ID NO: 75, SEQ ID NO: 77, SEQ ID NO: 79,
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SEQ ID NO: 80, SEQ ID NO: 82, SEQ ID NO: 84, SEQ ID NO: 86,
SEQ ID NO: 88, SEQ ID NO: 90, SEQ ID NO: 92, SEQ ID NO: 94,
SEQ ID NO: 96, SEQ ID NO: 98, SEQ ID NO: 100 3 SEQ ID NO: 102
MR, R ATCC HFBAHRAS A 98936, 98937, 98938, 98939,

s 98940, 98941, 98942, 98943, 98944, 98945, 98946, 98947, 98948,
98949, 98950, 98951, 98991, 98993 K 98994 &4 /H #i 4y DNA AN
BRELFS, REEVH 15, 30, 50, 100, 250 K S00 A 4EFMR
KEMTR, IFEHRTRIAEEKREH TS PCIP nRNA XA R4
DNA #ATHFHRERX. AAXFPHETA TARALVHL IR Z M40

10 AEGEH.

A T4 PCIP Zoey—FRERMNEeBES PCIP T adHiL
K, Rt BEATRIMNIFLHIK, RARTUARS LBERAXEHKRLS
AR, TARATEGREXERA K (#l22 Fab X F (ab’ ) 7).
L 4AR LG KIE dFiney” BB I TRRY A MK

15 (PPépEEd) £EEARRAR LA TR A R DA RATEEAT
i, ALY HEIFTHF —FF XA RS AT R A AR #AT
B ARG, MBARLHH T OEARAFCY —ERAIALEHER
ShEATAR LYY DNA R4 R — Bk, AETRAA ZAFIH/FA
FHITHR., K& “APHFHE” EALCEATEREARANS B HE L.

20 MEFEHFREK, ABALETLERARNGAY. @RIEEK, &
RAREK AR T TR TR AR 8 £ % FHE T8 PCIP
mRNA. & @ R AEL DNA., Hidw, A F4R PCIP mRNA #94K9F K
€35 Northern X Ria & X. A F4@ PCIP & & YR sbFE A G
BBt % FE R M BR (BLISAs). Western fPif. BN ALEER.

25 A FH R PCIP A B4R DNA #94ksh3 K &3 Southern . Hsh, A
F 4@ PCIP Z & HARABRRK @K —F 47284 PCIP ARFA LK
EARA. Blde, TAR—FRMAHAFCAFRAAERA, TAEBIRAE
B AN R) T RAFIC A L RF AR A A Ao B4

E—HEATET, FEEHFHBEARARNXNZ XA ES

30 AF. B, EAEWFHETULAR kAN XZ XA akNA 5F
AEX KT EAEFGLARNE DNA 0 F. —HAhRtIEHFHFLLRT
TG EAZEE RN LB G R FESRBERR.
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ER—FERFEY, TR FEHTL QLIEMT R LKA KA KT
RAERFHS, LA RBELL &SRR PCIP &9, okNA AR
48 DNA #4044 SR A 48k, wA4E4 W PCIP & & . mRNA 3 3K [ 48 DNA
AR AMFHB T AL, FFBH% PCIP &4 . oRNA S KA E DNA

s AMBHELETHALESL PCIP &G . oRNA RAKEZ DNA A REH 5T
KA RATHE,

AEPROEATRRAEDFHS T PCIP AAKRMNE. Hlde,
Fra X & T A L3668 43 PCIP X4 X nRNA EA—F A HFHS P
HEQFEHLSBERAN; ATHLAEHST PCIP £ FHRE;

10 AR FHRAEHE T PCIP HEESFAHRATURGEE., T
KA AHREN CRAESGENES Y. MERANESETU G
S A AN ERR PCIP o KZB LA .

2. WERE
15 ALHEEOLTUFEETA TERZERALEfRF PCIP K&
MEGERMEBHRAEH T RE. e, AXHEEHGRZ T %,
AL RAEREEHRNRITATERREALAESE PCIP AR FH
FeB B A XA RATHAAERRORNRY T XY, pHETHEAR,
Blde, MRRELERD, STRXERFAMEGER (Hlde Pick’s 7 ),
20 FAEFAEME Lewy HREAREAR, FAHEL, MEHERERNL,
BATMA ERF, Fom, HHMOBEFRA, PALBRRKA, WA,
Blhedv AR, L P&, Korsakoff’s #avsm, Wiz, BEE, XK
WEAR, JAWIE, FIRALER, i, gEEXREREMX
it &k, PHEER, dld, BIH, KAER, o, RED
5 BEEMAFREFRBAGER, FHAG, TR, FLHAHG, X
ShRERR, FlEEPHETL, KK, VX, Gk, SEHH,
SR, TERESHA, HEAHSILA, SPEE, TR,
ARFHRBE, SHERF.
Fo, TARFEARERMNEA TEREAXRRA 4L PCIP &
30 BEMRIBRAZGBRATHEAGERHGARGZRE, pifdl
HEAK, B, RAARB/T —FHATEZERF PCIP RARE
MARLGERREAYGFTE, B+, A—AZRHFERAEFR IS,
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AR PCIP & & X8 (440 nRNA R EBEZL DNA), £+, PCIP &

HABBROALETASHERSABEALEERF PCIP REREH

HMEGERI L RO RE. ART, “BEAFER” TR

BB EAERBEEBFHES, dld, RNEAFESTRARZESFRAEK
5 (Bldmtfei ), MACH B RAE.

B, AXHEEHTERNEZTAFARRETAL T —F %K
F—FFRA (Fl=, HFSHH, BRAN, RERY, T4, K, HR,
ST, REMBHWERY ), AEEFEFFE PCIP AARERAAX
MERRER. P, TURRAEFERTAHARTRERAZTRA —H

10 RRAHEEFZLTREL CNS AAKXCLERR. Bb, KAXARKT
BAFHEZRTHRA —FEANAREALREHERF PCIP RARE
MiE kB, LF, RFARHER, F AR PCIP TAXRBRE
ZRER (B4, L, PCIP ZARBRAZRXEVYFETUS
Bree g6 TR KA %X, AEE T 5 FF PCIP kA REHA

15 REIEMK).

RKEAS ZHELTHTAR PCIP REMEAFKE, AEHAHR
EARETHRABANZRERELALR A PCIP RaERIEZE L
KR RAT ARG ERGRARE, 4 CNS ARK S hFRH. AL
WEAFTET, & FkOIEAK O AL RE G BRH S TR R A

20 Hrh%A PCIP ZMA R EMHR PCIP REWNMREARANE S —
ARG RAEFRAENAENSZ. e, TRALHZ T
Er—HARHEERMARRATA: 1) &£ PCIP RE EHKAT —
ARBANHER, 2) £ PCIP XA ERNT —ARZAHFH, 3)
RAT PCIP RBM—AREAEER, 4) PCIP RAANHFEARETH,

25 5) PCIP AB#) nRNA #F 4 FHKE, 6) PCIP KB M FF1654H,
e X E 40 DNA &9 FRALH X, 7) PCIP X F 4 oRNA #R eG4
RTREMBXGAL, 8)PCIP ZTAWIEFARAKRE, 9) PCIP XEH
Z45FE%, # 10) PCIP RO XFELHBBLEBEN. EAXY, A
B RARC AR FETHTFHR PCIP ARMKE. RESE

30 BFEHBLBTERFT ARG REARAS>EHAR R Ao FH .

EXezhFEF, MEATHARDCIERRA/SIBHATRS
et X B (PCR) ¥, (#ldw, AN LB+ 4] 4683195 F= 4683202),
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4o4% % PCR X RACE PCR, HA&A A FHBAXKE (LCR) (#l4=, £ L
Landegran % (1988 ) Science 241: 1077-1080, #= Nakazawa % (1994)
Pr'C. Natl. Acad. Sci. USA 91: 360-364), BE—#F &5 TH
FHR PCIPAB T EXE (FH N Abravaya F(1995)Nucleic Acids
5 Res .23: 675-682). A XTULEUATHIR: AIXXFKARE
A, MFTEM ST B (Hlde, XEH, oRNA RiX
HE), R RERE —F R E 5| sk, Frd ik 47 PCIP
EXB (RAENE) EXFPTFHEGEH TS PCIP AR FHRER,
FEARRY O GAIRSLS, AT ¥ EHH ), A5
10 BALGKE#ITHRE, Wit PCIP fo/X LR TREEZH AT
THIE, SALHEEGA TEAANE X GEMBERES.
T RAAeTEikat: AREFFHEH (Guatelli,
J.C. %, (1990) PrC. Natl. Acad. Sci. USA 87: 1874-1878),
BHZ¥ ¥ %% (Kwoh, D.Y. %, (1989) PrC. Natl. Acad. Sci. USA
15 86:1173-1177),0-p Z 4!5(Lizardi, P.M. %(1988)Bio-Technology
6: 1197), RAEMTHAHERY # 5%, REARARBRERAAN AT# 40
HEARABMT BT, AL EZRHFHNTATEANERS T, =
RIFESFRAAEF AR EAEN T,
ER—HMEAFEP, TAAIRFIBEABHAGKXLTERLRA
20 HHmd PCIP ARWEE., dld, 5 SFfaxt B DNA, ¥ (&
FMHAT) A—FXZARF A A REEH A, BTG RR
RABKERAD, LK, HEfoxt B DNA Z0F RKE KDL
FRTAMSBDINA LEAET. B3, FARAREBHGERA (Fl,
AREB LA 5498531) TA THAIHBEEAMBLINGY KRR EX A
5 HAMREROGAL.
RS EF, TrAi@idik %4 DNA 3 RNA # 4 fSfest B AL
BRESAHEARBKTAFHERERHAGSTEEFNLIEZ PCIP
W g iEAEFE L (Cronin, M. T. ¥ (1996 ) Human Mutation 7: 244-255,
Kozal, M.J. % (1996 ) Nature Medicine 2: 753-759). #ld=, 7
30 PAZESH Cronin, M.T. Bl — L Fri 5 49 K 5% DNA #4H4 — 14 5]
XZ PCIP PHRMARE., MEwH, TUREHGF—LIHEIA
Fri# Aot B b d) DNA KA BitfTa#, ARELIHELEEF
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BRATG AN ATHRAFA Z ML T, X—FTREBET
ERE. EETRIBHRAFE ALK, aVREBEIEA L
AATERMGIAE BRI EEOR IO FA IR ERHFFHER.
HF-AEEES b FATGEA AR, —HEA LA THFLARRR,
s mA—FEATFRERKARA.
AR —FFAFTET, TARLAFRRCLGEHAFRAL T HIE
—#r A FEE PCIP XARFMA, HFHETEH S PCIP F 5|4
MEHEFLER (B) FRARMNRE. MAFREHH-FaIEAd Maxan
Ao Gilbert ((1977) PrC. Natl. Acad. Sci. USA 74: 560) 3 Sanger
10 ((1977) PrC. Natl. Acad. Sci. USA 74: 5463) FiF X &IHE KA
At K, A#irodipew, ETARASHAIARNF TR T
#4E& —# ((1995) Biotechniques 19: 448), €3BT FE RN T
BB (Hlde, AR PCT B FRAF 5 W0 94/16101, Cohen & (1996 ) Adv.
Chromatogr. 36: 127-162, #= Griffin % (1993) Appl. Bi‘Chem.
15 Biotechnol. 38: 147-159),
A T## PCIP RAATHEZGAwF ke ik, L,
% B 2 RXA SR /E MMM THAR RNA/RNA 3 RNA/DNA 3 4&k4k b
Wit E sk (Myers % (1985) Science 230: 1242), —f&, “42Ec il
B AR ARG FEARFT 4, ZFEELRLESHFA
20 & PCIP B 54 (A7i0itéy) RNA 5 DNA HM—AF4a s Af Sk AFe9 %
JEtg 93 RNA 3 DNA £ R F A 65, M 8RR UK o 3 48 X 64 XA &
TR AR, XA R K A b T xb B Aot ob 8 219 &4 sk ik 248 B
A8, Hlde, TTEAF RNA B4 RNA/DNA 44K, W M AE B A &L 2
DNA/DNA 74k, AEBTNIL4bBeeg KR, AR LHFIEF, T
25 VLR BN W B A Favk sz 4L IF DNA/DNA 3, RNA/DNA &4k, WA 48H
AR R K., EHAERERZE, ETHERANBEIKR EARE X
DB FRGHR, RERNZTREAESE. Flde, R Cotton F
(1988) Pr'C. Natl Acad Sci USA 85: 4397, Saleeba ¥ (1992)
Methods Enzymol. 217: 286-295., A—#tk& £ FEF, Tast
30 A} P& DNA X RNA s 474730, L@,
ER—FRAETHAFIEY, HEVEABREEARAT —HAEHE
G, FEZROREFZE% PR NE DNA Ly ist (FTiBM
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“DNA 46Eef5- 8 B ), AEAR @I HIKFE PCIP cDNAs + 8
EXREHAJTHB. Hlde, XA B Y nutY B8 C/A 48 L&A,
3k B Hela #mfe P 6§ A3 DNA R ACBS 62 A% G/T 488 Led T (Hsu
% (1994) Carcinogenesis 15: 1657-1662). AREF—F R R £ #%

s FE, it—#AETF PCIP 57 693K4t, Hlde, FAER PCIP #F 5% §
RiX ety cDNA S Jt4e DNA 4. A DNA 4 S B ATiE
Rk, FEATABRIORTEFRREER Y (RALEXFH=H
#3%). Hlde, R U.S. 5459039,

ERAEHRTEY, TURLREBEHELERN TEL PCIP £

10 BLEGEE. #Hlde, TARNLHEMEL SMH (SSCP) RRIRER f ¥
ARBRZ G EKTESEGEF(Orita F(1989)Pr'C Natl. Acad.
Sci USA: 86: 2766, T & Cotton( 1993 )Mutat. Res. 285: 125-144,
#2+ Hayashi (1992) Genet. Anal. Tech. Appl. 9: 73-79). “TvA¥
B LAzt B PCIP ABiég ¥4k DNA B EE R MFHATE M, 44K

15 ZHREMBRERFFNTEAR, FFAAGRKREBENEETH FAREE
A= AmEHEE. B DNA R BKTA ARG FEA AR AR
WUAM RNA (R & DNA) ¥RAAMZ Y IEE, ¥, T —4K
BN BRE IR, E—FRAEEAFTEP, FEFERAHA
DRI, MBPBEOERIBEHKET N> BN FREAED>T (Keen F

20 (1991) Trends Genet 7: 5).

EHF—FERETEY, AEEHERKR LR (D6CE) ESHMHE
EHMNGRERAFRERBE T IR ERXTFLER A RHYEFH(Myers F
(1985) Nature 313: 495). % DGGE M AELo#7Fikut, B %xd DNA
#ATHEA, AEARECARLSZTLEHE, Hlde, Eid PCR Fin K4 40bp

25 HHBBREEESCCHDINA, AN —HEAEAFTEY, A—FEEMHE
BOR K MR, AR5 B Aot DNA ¢ 24 % £ F (Rosenbaun F=
Reissner (1987 ) Biophys Chem 265: 12753).

ATHEMNEREGAMBERGAFORE, CFXRTEEREESYT
BMER, RGBT ERAFHEINHEMN. Flde, TRFHEFHFERT

30 4, b, CERELTFYE, REARAALEZARTHEALTS
fe e KRR FH¥ DNA 230 (Saiki % (1986) Nature 324: 163),
Saiki % (1989) Pr'C. Natl Acad. Sci USA 86: 6230). ikFF&F
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AR FEEEFTRE PR EAHFEDINM X EALTRANETELR, B,
FHEMWAALIEE, AR DNA .

Ao, Rk T4l PCR FHEYGFANFRT BBRRTRAERL
HALER., RERARTRIDOERTRTUAELARSRAGR

s B, RRELTEL TP EUBERERR MG HI MY I )(Gibbs F
(1989) Nucleic Acids Res. 17: 2437-2448), H4xF—# 3|48y 3’
R, Eb, ESZLAH TTAB LR, RV RE8EEF(Prossner
(1993) Tibtech 11: 238), #%F, THEEAERRXFEFA—AFH
R E, AETAE R TRAMBRHB R (Gasparini F(1992)Mol. Cell

10 Probes 6: 1), M, AXRFTHFEY, ETUAAFIHE Taq
EHBBHATY ¥ (Barany (1991) Pr'C. Natl. Acad. Sci USA 88:
189). A LEBAT, RAL RN PRBEAAT ERAGHALT
Ak AdE, ARG EaTFRTEVFEIBRZIARNCEHERE
W TAE B HA.

15 Hlde, AXFFERBEYHFHRLTRAEARECGCEG S B AAN £
7, ARMNEOLIEE Y —FRALAEFEHBEBEAHARAARAN, &KX
METHFEMA T ERXE, AESHELAS PCIP XEHAXH—Z
BERILEAETHEH. HI, &k PCIP 44T R & X 4404
THAFAXLAFEEGTRR R Z .

20

3. Ak ARGK I XA i) 35 w4k A

WRRA (BlHeddh) 5 PCIP RO RARFEBRGTAH (Hld,
PAPEAERIAB L L) ARTEATEAMSSY Rk, o BLETH
AT ERE. i, @id KWK Mk R 2 A& — K0 3%

25 3% PCIP RE AKX, ZAKPRLH PCIP FHHKRXETUAELARY
BETHABRRRA. ZTAKFERLTHATH PCIP FHHZLRAAFHER
B PRR., H, BELHARNZAHAZY —FXAKE PCIP LA X
E, EOQKFERTHE PCIP FHARETUARAEENTHEARE
ik, ZOKFREFTH PCIP FHH G XEHERIB TR, A

30 FFEWARREY, PCIP XEAMHARREN, AAKR AL LHEHMHXAK
FRAGEMEARGEARRERTAASR T BRARG B R

« *;—F_ian .
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Blhe, TARRBEEPY PCIP EH (FlEEBALHKE
BRHERNTFERZ) A (Fleibdd. HHRIHT) AEES
kAP ads PCIP EAMER, aXhRTt., Ak, ATHL
EF v R ARG YR, dlde, £ RXBFHARTRMNGHER,

s AN @M, #4& RNA, FH547 PCIP e H4ri@ M X G RRG K
ey kAT, RAARKE (FlXB XAMRK) Tl@ KA
I E W Northern (PIENHH RT-PCR & &, HA4:i#itw 2@ id KA
WEWUFHRZI—FTEFHROHEE, ZABIRAZ PCIP RFEAK
BegEh KR E. IH, TUARERRIMAAERTA X B0

10 ARG AEAEFE EGIFE., Ash, TRAEAAFERMNETA XL
EEZ ARG EARRERNZZREZRE.

EA—HRELEFEY, RAARBTATERA XN (H
do, B . BREH . KEMY, Tba, K, B8R, IoF, &S
ALFEEARAERNZFRETAHEMEHEEY) AT EREHK

15 RWFE, BFECHEATIR (i) ERAMERMNZIMNEZ XS
KR EFABZ AR, (i1) BRAAEAZHHNH ST PCIP &8
&%, mRNA H A E 4 DNA B9 AKF; (iii) MATERZ XA KR AR —A
KENAABENHS; (iv) ARAHEHST PCIP &4, oRNA R A
B 48 DNA 9 R AR EH KR, (v) WM HAH S+ PCIP &4, nRNA

0 HAEBDNARAEARERARPUARAEEH ST PCIP &G, nkNA
RA B DNA B REARERAE; F (vi) HMEXELHEZKA®
AR XN. #lde, S TRE 2 MTERMNGERAE,
AR PCIP MR R REHRFI EGHAF, Pr¥ERAAEXNHRK.
B, Hamiar, TEEEE PCIP #hi k5B &K KE,

25 BPRBATEEMGER. REAEEHRFE, TAHE PCIP RAXFE
MR —FEANER BT, PRRBERSTREELRREGHIL
F.

D. BRFk:
30 AEARBT AT EAERE (XHR) KBHFE5RF PCIP k&
REUMEGERIE ARG LR FE. BT HEAURIRG
WHkmE, HAEATARRELAGH AR AFRRRFTGRE
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R RBEEE. EALEY, “‘HHERAF” RFdBRFLF
LR EHDRARBABEKR, WEAEARSE, A ZFRBLLES
M. EAKWNH, ERKEBETHARLEHFGEE L MEkZ 3400 —
HEMHR LY (Flde, EFG “BHRAEER” R “BHRAEER

s A”), B, REAPEIFI—FEaRETATRENMERVHEDRERXE
REZ AALAY PCIP 9-F X PCIP A A A ARBATRE X6 7T
MAEROF k., BHEARAFEFTERE LS EF KA THRAXFHF
P LANBERATROMBSERS T HSET, LB LA TH
FrEEHFEEBMAGEEANEFHATET.

10

1. MBEH*

A—7F@, FEARBT ARG T RAEYGERF PCIP KA
ERMAGERRNERG T, QELHTREZKEZHRA PCIP A
B3 PCIP A HF FE WV —HF PCIP jEH XA . Hlde, TRABIFTARAIL

15 FIREHALHARERRFTEHNE—FRABLOERZEAFLEGFFT
PCIP AR RFRFHENHERG RIS XA, TB K XA %A Tk
AEERE PCIP FEFABHAGERZTHIT, RAERBBELAARE
i, KA R B EE. BIE PCIP FE G ER, TTld%i% 4= PCIP,
PCIP # &) A K PCIP RRAMMXMA FaRmE2RE. TUAEALK

20 AT E G Th ik T A A-3E 6 KA.

2. BRI
AEXAN S —FEHFRBTH7TAGAT PCIP RAREMGF
k. B, A—FHBEREAFTET, RAAY AT FT R OHEL—Fr@m
5 RERiBEYEiEAmEMEA PCIP &G Ewe)—H 3 5 HEH&RA
k. LAY PCIP ZHEHA XM TUAERIAFEEH AN, b
MX%Zd, PCIP ZOMARAENH¥ LT (#l3e PCIP &K% ), PCIP
FAk, PCIP #BhH RABRA, PCIP A HFEHA RS, X
AT, E—HEAFTEY, FHEXN LR E—FEF PCIP
30 EM, FEREMGHTFLIEEMN PCIP G, ol FAMEME
HGHE PCIP HEMAT. EF—FERFET, FTEENaHH—
xS A PCIP Fh. MR XA 694 FeaERX PCIP HBA T,
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PCIP #4k#= PCIP kM. A AT 7k TRAKRIRAT (Hlde, &
SAMERMNERER), XRFEARRT (Hl, BILTEXEHX
AR ER ., XM, KEAARM/TETEA PCIP FORERST
BRFFRASERARENERREANARG L. A KRG H
5 FEIE CNS kR, AL THEARK, Hl, MRXERA, BMEXR
B RA KRG E R (Hlde Pick’s B ), WA HEAFR4b Lewy KBk
B, ZRMENL, WEEEREEL, HATMELKRE, #H, &
B, WAAKRK, PR, HAH5EE, Korsakoff’s bR,
Wmix, BEE, IHMHEAER, RBRE, FIRRILER, #ldo,
0 EIEXLERBAXGLLER, PHZER, B, BER, AR
R, B, AEIHAEMNAFTBRARMEGER, FRAH, F
R, Fak3pth, RohEEmm, HoshbriE, b FH#EEHRG,
BRE, Bk, FBRED, SEFE, ke, TRk
wpE, SHiTk, HIL, EHARAF, THKRETH, ARIHK
15 #E, GEFHSBER, SEHH, K QT S84, £hlsR, E5
FHeRL, SBFH, WK, ok, SHEHH, ©HIIFH, KK
SR, BRBSPR, SR, BRI K, BRHKEE, =
WSERF, A—HEHRFTEY, FEFETREARAT (Fle, b
AR THA) PCIP AEARERGAEN (Hle, BIARAIMEEHFL
20 WMIEZHEAN) REFXNNGBLS. EF—FEHRFTEY, TEF
FE@IEHA PCIP BAIBRY FHAET A E, AEAMEBRBTH
KR FH PCIP A RTEM.
AXRAY—FHHERLAFTETSAATERE PCIP XA RN
KPHFE, BFEOHELTLREETARKEY PCIP wike) TR,
25 EWALHRXW, BRAXEHRAEK (FAHNF) TEAAKXY
0.001-30 mg/kg 4k &, KL X% 0.01-25 mg/kg k&, E4L 0.1-20
mg/kg AhE&, F4Lik K2 1-10ng/kg, 2-9I mg/ke, 3 -8 mg/ke, 4-7 mg/kg
A 56 mg/kg RE., KRB AARTAERGRE, XEBETRY
MAERET S RENEENMNE, 03, ERRTHELRENAR
50 RAPGEEALE, ABEF, HRERRASF/RFEH, AEAHAE
AR ER., B9, RAERARKEHNRBRETZRETREE K
B, AETUKEOIE—RAGR. A—HHE#l T, AXRY
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0.1-20 mg/kg EWURBEHEELRANET, FH LK, BFXRY1-10 A,
Hik 2-8 B, EREKY 3-TH, EREKL 4, 5K 6 F. LT
HRGZE, ATEFARKYAH BN ETAERFZIETIRFIH N
AV, TARBALAAEEGL AR HOLEREATNF.

5 # PCIP 2B A F TROHFEALT /B FH4 PCIP FHTHRAEA
AABaEALT, EZHMPCIP FH. #lde, EPCIP £HRFT
R HEL T/ R &G PCIP ERTHREAAAHHNHNHFELT, §2
#)% PCIP £, B4, £ PCIP 235 ¥ LAWH LT /R EB/K
¢ PCIP W THREAAAANYAGHEALT, 244 PCIP FEH.

10

3. BHARMEF

TABAKAER KL A PCIP 4F, ARBEALHFEESHH
R 7R R G PCIP FHEA MBI HER (Hlde, PCIP X
ElAR) XM AIH, wMELT (RHRRETHET) 5F-F

15 PCIP #FMHAAXGESBEHAMAYGER (Hlde (NS A&, pHEEH
K, Hlde, MEAXERD, EFRXERKABLGHER (Hlde Pick’'s
), MAEAFH Lewy RBAER, SEAHEL, MEHEHEME
A, StATHAR ERE, @A, AHOBEEFXA, ALBRKR, H
AR, Pl m, B4 2%, Korsakoff's 4%, #miE, BE

0 &, RBRHEAERK, RBBRE, FIRLRLER, Vi, FSERS
EEAAAGR Rk, AHEER, Hlde, BEH, ERER, Hlb,
AEEBRENATRARABLGER, FMBG, TR, fokial
B, RS hE &K, BlishbrE, e FEEzHG, FRF, 3
RE, EREFE, SEEH, RESTERN, TRFHHRBELE, ¥

25 FHitik, SHiLE, EHBAK, ZHKT W, ﬁ%%%ﬁ&,mﬁ
SR, SEHE, K QT %44, AAMSE, EETHR
@ﬁ%,uRamhr,wﬁ%ﬁ,w%#ﬁ,#ﬁ&wMﬁa%i
MR PLRE, SPRE, BRFRAH, TRIHREE, RSHERF).
EmREAMES, TAZEBHEABRLAY (FARAKRYRBER S

30 ARSI RS BREBREZZNEGLE ). RANRBGLERAT

B TR EFELSIORN ERRREZ Y XZFHEY
é&a«ﬁk& Bsh, EARGKERARZRZEZRA PCIP 4F
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H PCIP AP M ARFZA PCIP --F & PCIP AP HMETFHH Fha/
BN ZTENTUAEFREAAIHAAE DA BAEZHE LT O &
XK.

HHERAFRADTESYONARNRE T HHARRFRRE

5 HRmFEHAEHREAEREEFHRATREAE. Fl, &0
Eichelbaum, M. % (1996 ) Clin. Exp. Pharmacol. Physiol. 23
(10-11): 983-985 f= Linder, M. W. % (1997) Clin. Chem. 43 (2):
254-266. — 8, TUAESAH XD HHASLFKRE, AELAFH
AFEOERFREARRES WA FROERAFTX (AT B4

0 A) AAERFHXSBEGEHFREARETERUATEHHH X
(AETHHBRH). MEABDBEFRETURAFZRLGEHZ
BRI ARRAENS AR, b, HOB--RBRMEBLRY
(G6PD) R —FMFHBERE, L b, TBNRERLSFEALEBAL
WwHY (Ek, B, LA, ARsw) PRLAZIZE LAY

15 e,

—HHAAD REAREXRK A TFEAZRTANSHREL BB
ARAFFAIERATH OO ARMALFLARYALLEAS
HEaHEE (Fle “RFE” XBRiFLBE, ChhaTALLAS
L#) 60000100000 3 AMFTE L RER, RAF SIS LEY

20 BAHER). TARHRSEIHAREFERSAL 11/11 BEHhEH
MAHFLRXHEFNEAGE—ANARBAGEFRTE, AL
RERARBGH LGN RSERBELGIRIL. 9, FEGEH
HEETABALRBRA LY —F 5 A CEHEHR 2 AH (SNPs)
MBATAE, EAXY, "SNP'REHAE—4 DNA AE L E B ER

25 BREWNFILEA., Hldo, SNP T VL EH—F A DNA a5t F B —k . SNP
THREASARLIE, T KFHLE SNP £ X, Fid, /AL F A SNPs
BRI B %, TARE SNPs AEAN KA RATHHFTREIEH
IR BRAREAFER. XIB, TAAESEF EERGMRE
BHRETTE, EFRFTENH R T AREZHF EEMAKZR

30 B #94AE,

Fob, TARHARA “EERXREZ” AFEATEARZBRSH
BREGHEE. REXF T, RXEBEDEFHRAELCLeE (H)
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o, AKX PCIP %9 ), TRAREDRAERKTEZZAXBYAHA
FRGEKR, FAETUARZRTA—HBAGEABRSE H —HBAHE
HE&Ketshdh R MARX.

HAHA—HHARARETATE, BORMBHERIZBWEARES

s MR EZRZEE. HHNME(Hlde, N-TBEHE 2(NAT2)
Fotm it &% P450 B CYP2D6 #= CYP2C19) ¢4ik45 3 % A M o4 I T v
MBABANFANOF LM EOEBIEHAHLAXEEZFRARRR
BB ERARERE TR EWEREREEGHH. RS IHEA
AT AHAEAN LA, LoRilE (M) #RER#E (PM). £

10 RREFKF, PM A FE. Hld=, %4 CYP2D6 HABEAZESA
My, FALEAE PM PEZHTETHEE, HAZXERENRSF
S oh gk CYP2D6 #94k2 . CYP2D6 Fu CYP2C19 #4 R B AR#ME £ L
&ﬂ ZERAFSBAIXGADREAINMERN. XX HHAEFTH

B BRAWE, PM AR B LS R, Ehi@id i CYP2D6 H R MK

15 ﬁ%%%%&%T%@%iﬁ%ﬂ%ﬂ*ﬁ,E&ﬁﬁ%%ﬁ%mﬁ
RBERME, XEAMFENTEARE. KiL, LEAZBRNKH
W o-F ARG F CYP2D6 X B 5 3.

F3h, ToakwAgkYy AR EAXAEB (profiling) ¥ FHAT
AZRBRMNEDREGEE. Hle, BT —FHH (Fl, KXAY

20 PCIP 4FX PCIP AFA) ey AR ARG RS FHAAXY
ARERAFTLCLEHHE L.

b —FA LM EABAFRFETENFETHATHIATA
AT HEREGFRETHESGN BT TR, SXFomE N
AFAZAN TG Hke, SHBERARRERETAK, FEK

25 ¥®AR PCIP £F XK PCIP AT A, B IALHEEH—FRYH
A FEERGRAINAEA L RENHERETAMABRER.

4. P PCIP oFHHHARAFT
KK PCIP A FETRAALARRFRENIFL, AhER
3 REWEHFFL, AMARRSHEGFL, AEGHHERFT, X
AHEZREASHRABAFHEGRFRT. RARIHEEGT X, T
AR ALK PCIP 4 FTHALE. 2 fo/REE, HAETURERAY
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—HREAHADFREMEK, Hldo, KEWG PCIP 4 FTAA4E
—HREFHERARERREGHENAL, IAEFHERAERRSH
95 IR B AT
AELP, “BRAFR BA—HELLEHLTRT, CHEEARRK
s kiFWBZRAELAMRX, REFE5ERRAKANEEMAX (=, 5T
BOBLEIBZAKX). HEFROGEIKETRRTHEARRY
HE. B, FFAFRTATHRFHIAGEAIBRATRARAEA
FRAEREA. BARFELHNEZATEARARKR PO ALEIELEA
Bt AFTEREHELS (e, FHNE), RZATHEEEER
10 ARF|BAHABERLEZINITLEARALENOHES (B, BES
oAn % & 57T A A R § BE A F 4 A B RAR, maAr HIV &R -T A A HIV
RNA &2 A%RIFL, ECPRERTLH ALY AIDS R KE
ERAZWHTRE). BRIFRAXKARTHEANH T EIE:
Koomen % (2000) J. Mass. Spectrom. 35: 258-264, #= James (1994)
15 AIDS Treatment News Archive 209,
AKUAM PCIP 2 FRETRAMKZHIH A FIFL. EALF, “#HH
S hF iR BERNESEWERARELGERAEMNFIRIG. —FHH
DA FFLEELERBKITEAN I EDORRREARKALX; B
W, AR EOGEEARERTABBAETKREERNGHFLEREHKY
0 AR, Hle, B HAFHROTABTHHAEEDFARTHRAE,
ik dFit kg T 5 A FAME AR PRARFEEZRE FREXK
HEx, &M, TUEIHREDIHH FHFCERD TR GH N HA XK
i, Xk, AR B A FRFOEALERKETRE BN~
MALERKERX, I#, HRAKEAHHFERRKETUEYFESY
35 EARNGHESSBRENER. BB HFHRCARSERGHHER
EAHEMHFTEOENAR, FARLUKANEARNZHE. ATV EHH
Bk e A BE R MARIG (Blde PCIP A7id) $HFZ R AKX, ¥
izt K SwBHEAEEELAR. F5, dFHRLRAFHHA,
AR THREXHER. Flie, EARIAHAEENF &, TR PCIP
30 HAEATF PCIP Z Qi R AL BARMNLL T, AL TR
PCIP 4% F M 34 M AR it 693841 A T4 PCIP mRNA #7iT. %5, %
Wh A F G BEARSREBETHRYGLEAEELRG. T TH
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WMEFFHROARHEATNHARR. BRI HFHFLERART X

Ay F@3E: Matsuda & US6, 033, 862, Hattis % (1991) Env.

Health Perspect. 90: 229-238, Schentag (1999) Am. J. Health-

Syst. Pharm. 56 Suppl. 3: S$21-S24, #= Nicolau (1999) Am. J.
5 Health—-Syst. Pharm. 56 Suppl. 3: S16-520,

AL PCIP H-FETRARBHERAFR. ERXLY, “H
EAREMIL R—FHEHELREFENGHRERGH AL X F 2 HiaX
HEME D FRFIT (Fle, £ I McLeod % (1999) Eur. J. Cancer
35 (12): 1650-1652). FX BB AR ARG FEIAKELSAXA

10 HBIAHRLRAENIRZEDISHERNGTBRLZAAX, BT
B—HREFEHARBIFRASRAARNGHFLERIKE, TAHid
RBEOMARGRENEW LA Tk, AMAARXGRBE. o,
IR Z M BTG RNA. &G (414 PCIP A X RNA) A XK
KRB ERKE, TARE—FHEBRETHIR, AERKERR

15 TRAETEZRFEANGFINE. 2000, HEFHXEE PCIP
DNA b9 A AR, THRE PCIP HHREML. B, HHRRA4A
LA, RBRRELNERFTRERNTHEANZLRAE, AL
RBPTRIEST.

Wit h T RAeMN AE AR —FHH, X FEH]TH R A

20 AARBEOHBRZ. EAVFETVHASIAGIASE LK. FHFNTH
+ 4] 6 L AW B Ao 5 5 RO R SUAE .

5 6.4
HATHRFFERTEEB P,
25 WAk, A, B4 cDNAs fe— A A HFE K
ERABRPEAGELRSFHR (HFTc, Y187,) 4% (pGBTY)
Fa @ (pACT2) Ji#:i2 M Clontech (Palo Alto, CA) BEH. HKABK
& Kvd. 3, Kv4. 2 fw Kvl. 1 &) cDNAs & & Wyeth—Ayerst Research (865
Ridge Rd., Monmouth Junction, NJ 08852) #Akéy. B 7k
30 #EGHRKRE L-FRR, L-EARSF L-ARBRYLARZLEFEEL
W AR B R K, T AT R 45 F R4 (Sherman( 1991 )Meth.
Enzymol. 194: 3-21). AR FE#AT8 44 (Gietz F (1992)
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Nucleic Acids Res. 20: 1425, Itoetal (1983) J. Bacteriol. 153:
163-168). BAAREFENBEZTHKT 5 & MK DNAs (Hoffman Ao
Winston (1987) Gene 57: 267-272).

5 Nt A YO
it PCR ¥ ¥ rKv4.3 #9387 180 AREAR (RN Serdio P. ¥
(1996) J. Neurophys 75: 2174-2179 %), - EAEWN L KEH pGBTI
b, BEFE DFVA2 (A THARZA “H4”7). B FHEEAIRER
Fik @Ak HFTc, FERMEARHRMF. BT Vestern FPFIERFT
0 EiFtreg ik, EAE 10 oM 3-RE-1, 2, 3-=vw (3-AT) 54
T, rkvd. 3K A RBUE.

XAEHE
SR P EALE W Wyeth-Ayerst Research (Monmouth Junction,
15 NJ) 484, AARERANATELL FRINE A RNA (Sambrook,
J.,Fritsh,B. F.,and Maniatis, T. Molecular Cloning: A Laboratory
Manual. 2nd, ed., Cold Spring Harbor Laboratory, Cold Spring
Harbor Laboratory Press, Cold Spring Harbor, NY, (1989)). A
W/ New England Biolabs (Beverly, MA) & Poly-A Spin mRNA 4
0 BAMNEH S oRNA. A Stratagene (La Jolla, CA) &) cDNA &
B X7 & & mRNA 542 cDNA, F H %35 pACT2 &) EcoRI #w Xhol
b b, FRRE A

R R Ip ik
25 A 1kvd. 3 K& PR EGFF-LA, KA EERETAT
XARP R F kAT R R fpk: Bartel, P. F (1993) "AMREREZ
G KM % k-2 B4 EZ 4 A ", Cellular Interactions in
Development: A Practical Approach, Hartley, D.A. ed. Oxford
University Press, Oxford, pp. 153-179. XAKRIVAMIKEL F ik
30 HATRBA B-FIMHE (B -pal )M (Brill F(1994)Mol. Biol.
Cell. 5: 297-312). &t A#ARFABEY (His S p-FLEHSE)
AEREG LG, FASREYTS B R, HLBXBATA @R KCE,
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Sh4% DNA J 4, L3833 F W75 &t BT 4% 2) 9 R #2347 B A+ ( Sanger F.
&% (1977) PNAS, 74: 5463-67).
L Ramlc R NN
st A ZAER A RATE AR AR X, B ARNBEELY A
s FkibAB 44 X 6 fo R A8 X 8F4% (Finley R. L. Jr. F (1994)
PNAS, 91 (26): 12980-12984). & $3b, ol & F 44403 Y187,
AR ATE FEAEE HFTc, ¥ Ad s mmpeid i
Rk FH ERIK, /£ YPAD P b X Fe, HARXRFEAREHR,
A
10 i& it BLASTN 1.4.8MP #4 (Altschul % (1990) Basic LTCal
Alignment Search Tool. J. Mol. Biol. 215: 403-410) 447 PCIP
B E R B A . iBiT BLASTP 1.4.9MP 25 4947 PCIP &8 % K
L
WA Yk
15 BB RSN R
AW RZE, 2 HEK 293 #= CHO @i #fTio & 1-3 X, 0&
i GFP et o mie i, XMmet ddg ek tatsy. b4
KM kB4 ey e (Sutter Instrument Co, Novato, CA) &
AALPFLILA 3-5 kBK., /£ Gigaseal fk R o @maAHAZE, M
20 FAKF 10 kBk. A 10X Hank’s F#533%% (GibcoBRL) 4| &4 4mpe
BEE, ZBERBEAVATARE (nM): 138 NaCl, 5.4KC1, .3MgCl,,
1.3 CaCl,, 5.5 D-Glukos #F= 10 HEPES, pH 7.4. @A LHER
4% (uM) 140 KC1, 10 HEPES, 10 BGTA, 0.5 MgCl2, pH 7.3.
A Y™ A Sigma (St. Louis, MO) & Fisher Scientific
25 (Houston, TX). A EPCY9 B A 43 KX E (HEXKA, f&E) i FEERK,
A Matlab (Natick, Ma) 9474, R L ZHBRERK. A LHEH
REFTBRTHATY.
JNSE 97 £ 4a A
R ABTARBEHAGFR, FEFAZE L RO T EHHAR
30 HEATH). FkRBRBEE L. 4 cRNA (1- 10 ng) EHB T —RKE
8 IV i RSP mey. £ 18CFAAH (oM) 96 NaCl, 2KCl,
1.8 CaCl,, 1MgCl,, 5HEPES, pH7.6 =k X E % (50 pg/ml) &4 ND96
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THANBERE@R. AEHI B REFE@RHAAT 3-T ROMER.
J1 TURBO TEC 03 B2 K 444 X & (ALA Scientific Instruments,
Westbury, NY) /& ND96 &b AT LM & E4it k. WA wRA
¥AH IMKCL, FHu#meHMRA 0.2-1 kBk. £ PC (Gateway, CA)

s kA A PULSE %4 (HEKA, #£&E ) £ 1000 Hz FareAfE 5
fridik.

53&4] 1: KA PCIP cDNAs #9% &
it PCR ¥3¢ Kvd. 3 RARAF5] (R 180 ANRER), #
10 H#%HK3 pGBTY ¥, 414& GAL4 DNA-4E A2 MK -Kvd. 3 (1-180) X
B ekak (A pFWA2). MM @ksi HFTc. FiF3l0dra s
Az L-ERBREGARNZLEFALAK, AREEHFAE 10nM 3-
AT 5B T, A2 -8B L-ARBOOGRH AL ARAELE
¥, X &9 (CGAL4 DNA-4 44 #y3R) - (vKv4. 3 (1-180) } P&k
15 RE&ET 100M 3-AT A BE N AR T HEE M.
ERFTHRGIF, SHAARFREZIRZ, L, §44 (GAL4 DNA-
s8] - {rKv4. 3 (1-180) J A B RA K e R A L EB AR
2R IBEE HFTc 7. REA XK PRNE XX EH HFTc. k1T
TRXYSEHIAHAK, FAATHRBRFEAE, A EdFRHEL
20 EFAKFHEAAB-FIBHFHRFABGAZIMR—FO£E, F
HitATs Ao MR . AR FHfdsFHRZFE T =4 PCIP
%M (KR 1v, 8t Aw9qm), X2 % Bees4 Kvd. 3 2K,
BATHFEFEXLK Iv AL KT 54 8t Fo 9q K E &3
5. FRXAKS PCIP AR THERA, REXRAEHMAT
25 M KAPR cDNA LB, X2 MMELE, AFRBERAT BfHik,
UAERFLKAT . Ao, BEAA KK PCIP cDNA Kg ey i ¥
(¥4, 4 Gibco, BRL # 5/ RACE) R E G Z Wy S K.

b 2: AKX 1lv cDNA X
30 ATHRBA Iv BRHYITF, BRATHFEAKREHREHATREAA
%35 (Clontech, Palo Alto, CA) 4|%&4§ cDNA UE&: £ 42CTF A
Clontech Bxpress Hyb BHEA P MERX 4 I, REA 2CTFHEI
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R, BT o934t PCR #l& 8 H K, @3/ 32P dCTP Arigiteg X
S5 49-711 S48k, & 55CTFA 2XSSC/0. 1% SDS #uikiEAE 6
K., RARAGEHFFTRFRIAMESEH. A ABL A3 DNA R/F R 45T
PRk e et 4T A, s HLE SEQ ID NO: 3 AT M KAAFIA A
s % B GenBank iRty Cim/F i HATILE. MEWR A AL ERL
B X A% T %43 pBS-KS+ (Stratagene, La Jolla, CA) L,
AFEARIN BR S15 BREANHAER Iv REKYAXRRY, &
3% 211 s A x4 SUTR o 304 AT HmABRE . A T #1444 K cDNA,
BRA TR B4 A 3’ RACE (Clontech Advantage PCR KA £ ).
10
LA 3 1V EEARGSE kA
AEETEHH 1 PEHREIRR 5% H SEQ ID NO: 5 Ao
# B 1v A SEQ ID NO: 7 A=@K & vl T4, Bl bR
B cDNA SCE4 & SEQ ID NO: 7 ¢y & vl TR, S HEE
15 BLAST #-% 4% SEQ ID NO: 11 Ar = A& lvn 3 T4K,

2365 4: 9Q Fo R4k PCIPs 920 & o ke

Wi AR E LB KA 9q1 (SEQ ID NO: 15), #BiE AP A
4% K 9qm (SEQ ID NO: 21), HFHBidHiEALEEEZXR 9qc
20 (SEQIDNO: 27). ¥ 44 2 Bk Hik XA 9q1 (SEQ IDNO: 13),
FeA 9qs (SEQ IDNO: 23). #Bid#E AR £ 5 K 9q1 (SEQ ID NO:
17), #& 9qs (SEQ ID NO: 25), A pl93 (SEQ ID NO: 39), kK& pl9
(SEQ ID NO: 33), F=s & pl9 (SEQ ID NO: 35). @id AL X R
%% K2 8t (SEQ ID NO: 29). @ id#4E E4 & Ft A Genbank Rk
25 5 AI352454 X Z & BST #4724 vA 55 W28559 694 % (SEQ ID NO:
37). AREGFFQE—AL 1v, 9ql # pl9 BAKRGRA KM 41
AMEABYEER (ALE 25 #hiert). *id, ARREYTHAAE
PCIP £&MAFIFE. HAATHRRKE—ALE, S£F 41 ARE
B MR, EEMBREAAET PCIP RARRA THEMEMRESA

30 Fl#&M,
i# it 4 A ARIEA 9qm cDNA A 5%t e9314h, @itfHik BAC X B
48 DNA L (Reasearch Cenetics )4~ H5 AX B 41 9q A 7] (SEQ ID NOs:
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46 F= 47). B2 T Aok (44802 A= 721117) FHFHATRA.

TH#p S 1V, 8T #2 9Q mRNA A X KA PR AR
A [32P] -47i2 &9 cDNA 4R Kk K fa s R % 2842 Northern ¥P3EE
5 (Clontech), FrEiF4t4tat A& 1v A7t SIFEAERA YHRBE
(35-124 4 Fak; SEQ ID NO: 3) (EEAxTX&A 1v4e 1vl BA
BRu) 8t F3lE) @A K (1-88 S ¥, SEQ ID NO: 29) (&
BART 8t BARFM), XA 9an A7 4 SR® (1-195 THFR,
SEQ ID NO: 21) (iZ3AT*me T 8t wlsP g i 9q MR BA 4K ).
10 AAREH A EAATRLE. AXRK v &4t Northern fpif# 474
X, RAESHAH RVA kB FEART —F 2.3kb 69, XEHW v &
FAR R, XK 8t K4S RI4Y Northern FPEHAT —A
2.4kb W £ . AR 8t WASA SR RNA $4skE P &%k, HHESA
F& RNA ¢k b & HFE—ANBEF. B 9q cDNA #F4tE Northern B
15 BRIEAT—A 2.5kb 91 H, AR —ANBT 4kb A EZF, XHK
A AR ASEF LA RRARYE. HERREFTRATALET &
8 A Litk) 9q mRNA. k@ Northern Ppiéys F#t—+H &, pl9
FERASEYREAY,

20 FH 6: AKX T AZ LV, 8T Fo 9Q
AR RREEAF (ISHE) EXRA v 4= 8t/9q¢ XB AKX
B b #h &K, A [35S] -7z 69 cRNA 34}, A& L Rhodes % (1996)
J. Neurosci., 16: 4846-4860 AR EM F LAY LI F %, &
A PCR 7414 A T4 4 cRNA 468K, BHEmat, AT
25 FHE¥e cDNA 49 3R SHFHMEFR A RO ERTRINB, A5, &
AF T4 T3848HEHTRANFF. B, BT HE4 1vokNA
8 VIR K ) 300 ML F R AIRA, BMBEA T AT I H:
5—TAATACGACTCACTATAGGGACTGGCCATCCTGCTCTCAG-3 (T17, iE@,
# 3L, SEQ ID NO: 42)
30 5-ATTAACCCTCACTAAAGGGACACTACTGTTTAAGCTCAAG-3 (T3, &M,
B3, SEQ ID NO: 43). mFREKMAEEME T TT /T3 BHTFHFI.
#H T #1842 8t #= 9q mRNAs FFA &9 3’ 3E#aF A7) 49 325bp K &94K
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4, ERVAT S %:
5-TAATACGACTCACTATAGGGCACCTCCCCTCCEGCTCTTC-3 (T7, iEé,
A 3L, SEQ ID NO: 44)
5—ATTAACCCTCACTAAAGGGAGAGCAGCAGCATGGCAGGGT-3 (T3, A,
s B3, SEQ ID NO: 45) .

A T3t 1v X 8t/9q mRNA R A # 47 ISHH R4zl &6 K A m4a
SPORMAEEYABT, lv ok ARTEefid, REARXHH2
AAFRHE, AERARAL BRI, 1lv oRNA REERR. 5.
Fel R P E AR, REBERKE, YEZF, RoBEEaRTHK

10 FRELY., IvoRNA AQEBZRALEEANTRET, £FTH4b
LAY, AREXRTEG T Rfst AT TR PFRP LKL,

W F A T44 8t #o 9q KA A 54 8t A= 9q mRNAs AAF) &
VIEMERMGAFBRER, ARHASET FHILLGHEE, BFT 8t/9q
mRNA ERR Pl EXATide) 1v o ERGEX e kiAey. Rd,

15 B8t/9q mRNA ELRIK, HLHA, e FHEAR T aKELE
4. 8t/9q mRNA AV fE. AT P AP FAPLREY, £ EER
2345, BT LML, 8t/9¢ mRNA MFE A Mag Ay,
BAEFAIRLL, 8t/9q REMPREFEMNLZ ALY, SRABRAR.

¥ —Fa R AFiL R E BB LI, PCIP #= Kvd % A A TR

20 P3mEER ok i34, A+, PCIP #= Kv4 oRNAs R R AR, 4
o, 9an 5 Kv4.2 R 2 TFEDEMRFEEMOY SRR
B, PRAFETPHNEATAR I EERRY, R 1v 5 Kva. 3 3
BEATFEIEALY 11 E#48L, #LFRAAZLF, AAZA
FhBaapER ., RERREITAA, Ivi dan EXABER T

25 Kvd aR i 54,

34 7: COS A= CHO mfeF PCIPs Ao Kv4d BH LR A4S
i K& Ed% &8 (Boehringer Mannheim) P E o9 I8 4 3
B+ ik, %4 A PCIPs(KChIP1, KChIP2, KChIP3 )& & Kv4. 2 & Kv4. 3
50 —AEBEMH R COS-1 A CHO mfe. E#REXE 48 S HRhEmie, B
Z, AHMIATEANEEG S EHT LA R ALK (Bekele-
Arcuri % (1996 ) Neuropharmacology, 35: 851-865). ¥ FEAskib
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$ 4 Kvd @R PCIP ZAM LS ABRAI DAL ARRER T
E G RERIAER.

¥ EAN, PCIPs R#CH LS H A C0S-1 Fo CHO i &) A
mPEY, XERSMPEEARAEAHGEAL. BR, EEBEALEN,

5 Kva.2 A Kkva. 3 3 RETABRA R PAHAAARERT Y, R EEH
AR MK IrRiis%. % PCIPs b Kvd o X R KA, #
AW IR¥CH PCIP AKX L AR &L, #4F PCIPs 5 Kvl. 4 o K4
BWER T4L. % PCIPs 5 Kvl. 4 a2 R LR AR, R&E X
PCIPs & oA, XEAPKETH PCIP ZAARE G TRE KSR

10 &, FHEPCIs 5Kvl. 4 RAECERKFFHES.

A THEE PCIP A= Kvd SRR EHAY, AAARERETH
s, M PCIP o biif i 4§ M 4ARAR A AT RIS HT.
Aistdmint, P =# PCIP £ KAR5 Kvl.4 a B X AR HF A,
ERLAR KA 2 Fodi Kvd. 3 A B A S ERN R R A AL BOH S

s WemieZ @y KChIP1, XChIP2 /o KChIP3 B a#itkh 7@, A&k
AF PCIP AR LTI R R BARR @O K H ) Kvd. 2 v Kvd. 3 «
BRI TE. ESHAANFZOBTFANGRA R T EBATE
e, i AXAR LA NEES 5 E41E&0 T L£EAER M (Nakahira
% (1996) J. Biol. Chem., 271: 7084-7089). &M FE F L F LK

20 PHyFERAT A Nakahira 5 (1996) J. Biol. Chem., 271:
7084-7089 #= Harlow E. and Lane, D., Antibodies: A Laboratory
Manual, Cold Spring Harbor Laboratory, c1988. i it SDS—PAGE
REXDEGLETREAFRG W, FHRAIRAET EH48 5| MHE
HeEEBE.

25 AHTEE Kvd B W@/ N-K3% 2l 5 PCIPs AR AR &
KChIP1 3% KChIP2 5,43 T &) 219 REB MWK C-K 3% B4 Kvd. 3
REK (Kvd. 3AC) R &K, EBRNH# R4 C0S-1 et , Kvd. 3AC
REKRTZRMAEMEAE BR G REAT, At mResrRAa% )y
HREAHIANLE, Rit, KChIP1 v KChIP2 5 Kvd. 3AC AKX

30 {xTFR#ERMmIP P, FH, Kvd. 3JAC 484k PCIP 44K h s ab 3 Fl £
", XAMXE PCIPs &5 Kvd a B XHHEAMAFRERZMEREN B
IR C-X3%.
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%75] 8: PCIPs #foKvd BHARRERTHERSFS
ATHZPCIPs 5 Kvd PRARRUEPRELRREFALRAS
2, ¥ Kvd- o PCIP-HFHRFEAA TE —FoX i LR BB F S
s #H, FEATRAARBYELIESEREST. KR eia
i F R E 4L, KChIP1 F= KChIP2 5 Kv4.2 #= Kv4. 3 Asmfo X A 4%
AHRFXERRAETF—ARRK. #ldo, KChIP1 5 Kvd. 3 X F 24T H#
Ly R AL, MRk, RhRESK, FIRE@RONERG
REAMEARLRT /AR WG Z X AELM T, KChIP2 5 Kv4. 3
10 Fe Kvd. 2 AR RAEATFERGESEAR T, B L5428 R4EKD
TRk AERANEF, AROGBERKAFMEAENNETARTL
Mk, bR K SR & TR AT £ BRI RS,
PCIPs (KChIPs 1, 2, #=3) AR K @ Z A YH Kvd. 2 #= Kvd. 3
EEHA. S PCIP AR LA IRk A FEBLH Kvd. 2 Fo Kvd. 3, Mk
15 Kvd4.2 Fo Kv4.3 FAKEE &R PCIPs, & A —# PCIP % BkéEdkin
Kv2. 1 304k %95 03T, X & B PCIPs 5 Kv i i 84 XA 85 AT 462+ Kv4
oI A HEFH. 5 LR, B3 FAd BT ok, Lik PCIPs
ARRKvd @i H SR EERRS.

20 L4 9: PCIPs R4 4H%F
ATHZKChIPs 1, 2 4= 3 REFRLE S Ca®', #&T &4 PCIP
& 6ST oka, HHABEIERELZNTHSE (ST-PCIP O ATl
PCIP % BKM GST B4R AL, S H &4 “Ca™ #feh (Hlw, WET
Kobayashi % (1993) BiChem. Biophys. Res. Commun. 189 (1):
25 511-7). AFERMREF, BT FABX ) CST ek4-& G 231, AiA =4 PCIP
BRRARRI L IR YCa¥ 44N . Hsh, & SDS-PAGE b, FiA =#
PCIP $ ARARKRIL L Ca" iR U EIBRBHB, IANSATLRGAMLR
R KM, KChIPs 1, 2 #= 3 %£FER Ca”-24%% (Kobuyashi %
(1993) supra, Buxbaum % Nef (1996). Neuron-specific calcium
30 sensors (the NCS-1 subfamily) . In; Celio MR (ed) Guidebook to
the calcium-binding proteins. Oxford University Press, New
York, pp94-98, Buxbaum J. D. , (1998 )Nature Med. 4(10):1177-81),
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364 10: PCIPs &4 B F R4

& Fi# 4= KChIP1 (1v), KChIP2 (9q1) #= KChIP3 (p19) #) PCIPs
b5 Ivd o AARF AR ZEFERAFES, H—AMREPERZA LA

s ik PCIPs REEKE Kvd Bt FHM. HTHRX—FM, £
Ak FHELEA PCIPs A0 AT Kvd.2 # Kvd.3. RAEFH

(Boehringer Mannheim, Inc. ) ¥ &9 DOTAP f#k % 5k A cDNA B}

BHAE 3 CHO anfe.. it 4k IRy CFP AR RABEZH R
Hme, REARFEAMPRFESAEE CFP KA. AR HELR

10 MIZ CHO fmpb &)L (Hamill % 1981. Pfluegers Arch. 391:
85-100).

AR Kvd. 2 al R E CHO AT IR R FH T RHEN AKX
A4S ey K. Kvd. 2 F= KChIP1 #9 B RA LM T KChIP1 xfil i
HETHESEHm (B4l k1), Gk, £FKKCIPL HFEH#HT,

15 Kvd. 2 BAKHEBRITAY 7.5 (£546) Kvd. 2 90 5K= 0. 60+/-
0.096 nA/#mff, Kv4.2 + KChIP1 = 4.5 +/— 0.55 nA/#mfe). £
HREMEAET (BRAGDBEOGREG—AMA) SR wIREEN,
A5 KChIPl 2R ARMHFEATEvA. 2 BARFAEMT 12 4% (H1he
Kvd.2 = 25.5 +/- 3.2 pA/pF, Kv4.2 + KChIP1 = 306.9 +/- 57.9

20 pA/pF), X &P KchIPs feRi# A/ RAR Kvd. 2 KBAKRE., ABAE
ERGSHFAN, Aiik Kvd. 2 = KChIP1 & mp b MEKF T Kvd. 2 &
A E AR LR RS (FB4 Kvd. 2 HHE V1/2= 20.8 +/-
7. 0mV, Kv4.2 +KChIP1=-12.1+/-1.4mV), & /&, % Kv4.2 5 KChIP1
AR AZN, Kvd. 2 REFHHFIEF TR (£ Kvd. 2 $RFTHE

25 E%%=28.2 +/— 2.6 ms, Kv4.2 + KChIP1 = 104.1 +/- 10.4 ms ),
F A&k Kv4. 2 #= KChIPl My mR P @@ e9k FL (K E tau=53.6 +/-
7.6ms )HAERAZ Kvd. 2 R Q@M T @ BRI (KRE tau=1272.2
+/- 26.1 ms) #FHe.

KChIPsl, 2 #= 3 BA REH N-K#k, o2& C-Ksg “HS” &

50 MBEALAVEHRARE K., FFRAA TR VKK, KChIP2
#2 KChIP3 &} Kv4. 2 LAE A fes) /) F 6% A F XM T o KChIP1 >
AWAER (& 1). B, HTEEZRTH C-RRBELEMR (FL
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MEQIEA ZA BF F) RUAY Kvd WRFERSHIAE, 4147
KChIP1 #o KChIP2 #) N- K 3% # 48 £ & 4K . KChIP1AN2-31 #
KChIP2AN2-67 % & 4k 43148 KChIP1 #F= KChIP2 & 45 3] C-K3% 185 A
A A BRI F 7], KChIP1AN2-31h. & KChIP2AN2-67 5 Kv4. 2 & CHO
5 mRPHER AR, FAT KA. CRFERGDHFH T, IHE
WA F T d4 K KChIP1 & KChIP2 AR A 94k (K& 1).
ATHAE KChiPs HAFTHERAZEFAN Kvd AR R F KA M, ¥
KChIP1 & Kvl.4 F= Kv2.1 —RAENRBIFH T KA. L 1-3ng/
FEMIG AT AETAF AR R AR (Sambrook F 1989,
10 Molecular Cloning: a laboratory manual, Cold Spring Harbor
Press) #|&4) cRNA EH ARG A mAe. A b M d &4 R % R Jp
o ¢4 & . KChIP1 4-F 2+ Kvl. 4 X Kv2. 1 wR& AT Erh( &
2), R\ EI AR T Kvd BERF. 4 KchIP A #%
W4 HFHATIEE KchIP #F Kvd AN HBH REM T RPLRAZ
15 %, ARSI FmEF &L Kvd. 3 = KChIP mRNAs X 6 E€ H LEH A
oA, EREIFEmMEE L% T KChIP1 2t Kvd. 3 44 A AR AMF
JE CHO tmpe 2} Kvd. 2 6946 (& 1).
W T i KchiPs #b#4 Ca”, H—AEFEZFHAE#A R KChIP1 #f
Kvd.2 L ANHERMATE Ca ki), I—FMARBITHEXRET
20 AFF—AKChIP1 & BF F-22 MR a)de M k8. — A R E4ARAEF & A EF
FEREFERE (Dyy—A, Gy~ A, Dyys = A, A Gy~ A), R FH
—ANREAREFRAEZANEF FLEEERAERTE(D > A, Gy =4, Dy —
A, Gy = A, Dyy= A, Fu Gy, = A). HIERREAARMRNKRT EF
FREARFN LB ARSGEARTHAEXR (B 25, Linse, S. A
25 Forsen, S. (1995)Determinants that govern high—-affinity Calcium
binding. In Means, S. (Bd. ) Advances in second messenger and
phosphoprotein research. New York, Ravens Press, 30: 89-150).
X AF KChIP1 =& BF F R E4K L5 Kvd.2 3 Kvd. 3 & COS mAe ¥ &5 3£ F)
ARAERPIXFHFEEARE Kvd o B X ER 4T COS-1 ey, SFHA
30 B4 Kvd a-ERXFXERAARRK. T, BF FERRALHBRT
KChIP1 ¢+ Kvd. 2 s h 2 %ra( £ 1). 5 LAk, 2L L4 % % 9 ,KChIP1
Fo Kvd. 2 Z R ¥k 840 E 46 A & 4R B T Ca® 49, f KChIP1 2 Kv4. 2
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PAFHAFARAR Ca ey, KA BLEREE BF FLHK
R 0 4 M AR

1
5 KchiPs #F Kv4 i@ &) s 64k A
b A | rKv4. 2 | rKvd. 2 | rKvd 2 + | 1Kvd. 2 rkv4. 2 rkv4. 2 kvd. 3 | 1kv4.3
# + #AR | + KChIP1 | KChIP1 + EKChIP2 | + KChIP2 | + KChIP3 + KChIP1
AN2-31 AN2-67
B i | 0,60« | 4.5+ 6. 0+ 3.3+ 5. 8% 3.5+ 7.7uh | 18, 1pAs
{ nA/
Ak, | +0.096 | +0.055 |+L.1 +0. 45 +1.1 +0, 99 +2.6 +3.8
50 MV)
M-l ok | 25,5 306. 9% | 407. 2+ 196. 6+ 202. 6+ 161. 7+ — —_
FE
( pA/p
F, 50|+3.2 +57.9 +104. 8 +26. 6 +27.5 +21.8
mv)
KiEat|28.2 104.1 129.2 95. 1= 109. 5+ 67. 2% 56.3 135.0
9]
(mS:
S0mV) | +2.6 +10. 4 +14.2 +8.3 +9.6 +14.1 +6. 6 +15.1
MR &
B ) | 272.2 | 53. 6% 98. 1+ 495 36. 1+ 126. 1% 327.0 | 34.5+
Pk
5

+ 5 BEERR
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.2
KchIPs & 348 Kv i@ # 4 3h 6845 )
IR 7 B 4 i JRHE 5P B fm e,
W, A HEv1. 4 hEv1. 4 HKv2. 1 HKv2. 1
+ 1y + 1v
AR 8.3 6.5 3.7 2.9
(nA/#mfe,, 50 MV) £ 2.0 + (. 64 + (.48 £ 0.37
K& B e 53.2 58.2 1.9 s 1.7 s
(ms, 50 mV) + 2.8 + 6.6 + (. 079 0.078
MR ER ) E A | 1.9 1.6 7.6 17.7
(£, -80 mV)
#E VY, @v) -21.0 ~20.9 12. 0 12. 4
FAREVL/2 (V) -48.1 -47.5 ~25.3 -23.9
5 Z4] 11: KChIP1 2 KV4-adk X /& COS-1 mie ¥ KA & A

A4 7 %3E KChIP1 ¥ 3& Kv4 B ey R MR AMHMRSA, LA T KChIPL
1% 3t Kv4 @i Ao PSD-95 W9 R @R AET A4k . A PSD-95 Rt E &
B 2.
A TALHEKvd. 3 4= PSD-95 Z M WIAREAE A, #1486 T —Fr 4k & Kvd4. 3
10 FEE(Kvd.3ch), ¥k f rkvl. 4 & C-K3% 10 A~RAER( SNAKAVETDY,
SEQ ID NO: 73) Wi Kvd.3 & C-Rs%. Ak A rkvl. 4 8 C-X
#I10AAABMIESEME PSD-95 &4, FHAL Kvd. 38 C K%
A2 ERTRLE PSD-95 HA¢h4k /. Kvd. 3ch £ COS-1 @mie ¥ 9k
#* % Kvd.3ch BREMRAEZRAMRKE Y, RERRMRGIMILL
15 RAEVETHME Kvd. 3ch LER M. 3 Kvd. 3ch & PSD-95 3tF
kiknr, PSD-95 shEF SR THRA @MY, +HE Kvd. 3ch 2RR
{5. F&it, % KChIP1 L Kv4.3ch #= PSD-95 kR A& w, HAT
Kv4. 3ch, KChIP1 #= PSD-95 kR R @EX. ZFHRILH LR
FRIEE, IRABEOEMAZF SR, FHAALELRINESH
0 AW, XZFHIBRAAMEAAGET LRSS, FTREB AN,
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KChIP1 45 PSD-95 AFAEM4A, tEL4L Kvl. 4 #= PSD-95
AEAGEVPRRA .S EAE, o L3 £, KChIP1 T A48 3 Kvd. 3
TR &k @) dhia.

5 4] 12; PCIP G ¥ RLE
ERFTHA T, AT PCIP RO HEARAEFIfCinE G iR
ABAET, FEERTRAA.
E4 SEQ ID NO: 3 A *REBFFIH v 3 BREZ—FHE $ K,
T 216 ARABARE. BEdFF (RLE 21) AXTHMNE
10 54544645442 MIX (Linse, S. #= Forsen, S. (1995) Advances
in Second Messenger and Phosphoprotein Research 30, Chapter 3,
p89-151, edited by Means, AR., Raven Press, Ltd., New York).
R EABRAE 54w SEQ ID NO: 30 Fradh 8t B R —F# A % K,
a2 ARERKL, ALAFI A (FLE 21) AT HEMS
15 45404454 A4 #)3% (Linse, S. f= Forsen, S. (1995) Advances
in Second Messenger and Phosphoprotein Research 30, Chapter 3,
p89-151, edited by Means, AR., Raven Press, Ltd., New York).
9 BARR—FHMA B, COLRBELSLEMR, BHRMNALEHR
A 54544 (Linse, S.#v Forsen, S. (1995) Advances in Second
20 Messenger and Phosphoprotein Research 30, Chapter 3, p89-151,
edited by Means, AR., Raven Press, Ltd., New York ( &JLE 21).
P19 ERRE —FHA K, COISLESLEMIR, BHMELEH
H_AE 54544 (Linse, S.#» Forsen, S. (1995) Advances in Second
Messenger and Phosphoprotein Research 30, Chapter 3, p89-151,
25 edited by Means, AR., Raven Press, Ltd., New York (AJLE 21).
AR 1vl 45885 5| #4769 BLASTN 2. 0. 7 4% (Altschul %
(1990) J. Mol. Biol. 215: 403) K :, A& 1vl XMF K& cDNA
#. % RMUAHBY (& #& 5 AA849706). & 1vl B L -F/4& 1063-1488
T EBRE L KK cDNA %% RMUAHBY (FR#k5 AA849706) BA 98%4Y
30 RF—H.
A 9ql &A% E B 5 #4749 BLASTN 2. 0.7 #& % (Altschul F
(1990) J. Mol. Biol. 215: 403) &3, A 9ql RM-FA cDNA %
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B 1309405 (FR# 5 AAT57119), A 9ql B 4-F £ 937-1405 S8 %
M b5 A cDNA S 1309405 (A5 AAT57119) BA 98%4) Bl — k.
st & p19 94 88 A 7 4749 BLASTN 2. 0.7 #& % (Altschul %
(1990) J. Mol. Biol. 215: 403) X3, & pl9 XMFPEK cDNA
s %, MNCb-7005 (4R#& 5 AU035979). J & pl9 Hd 4 F4A 1-583 %
HEBRELE KR cDNA %% clone MNCb-7005 (4R 5 AU035979)
£ 98%M R — ik,

54413 TAPCIPRGAMB B THEZ
10 EREHHIF, PCIP RS ELEFK S-H B8 (GST) &4
BRREXMAE T REAY, FALHBEEENMEZS S K, LiK03,
¥ PCIP 5 GST &4, JFHA# B BI21 Y RHATHE ¥ RE XA &
A%k, B IPTG #% GST-PCIP &4 & & BI21 weykik, @il f
SRR EBATE A EATRE S BI21 ARG ES mL RS
15 FHAUETABEEK., RARAKFBRBRBRELCASTATEBELR
HF sy SR, MNITAAFIGRESSKRGLTE.
¥X& 1v #= 9q1 % %% pGEX-6p-2 (Pharmacia) . £ KB4
BERTRAMFINTERLEY, FLEBARRC L FE44
(#)4=, £ I Current Prot Cols in Molecular Biology, eds. Ausubel
20 % John Wiley & Sons: 1992). i&if western P47, BAHRKKAR
lv = 9ql #RRRAEHRAERT TG T L.

544 14: A COS ekt A2 F4 PCIP &%
AT A COS @mpe ¥ &ik PCIP £ B, 44 Invitrogen 23 (San
25 Diego, CA) #j pcDNA/Amp #4K. ZHiKeL$s SV40 EHl&kL &, AXH
FEFRELAR, KBHBALHRE, (M B30T, MEXMSHE LK,
VAR SVA0 HA-FRRBEERRMILE. BB T PCIP K& 4 DNA K
BAIE N RRA A3 K B 3 K% 49 HA A4732(Wilson $(1984)Cell 37:
767) A FLAG #Fe A BB MERKG S HIK, UERBTEATOHE
30 X% CMV B3 Fe34.
AT HBATE B4, #@id PCR A #F 35| 43 3% PCIP DNA 5. 5°
SRR FIEE, MERKL TAMKLEAS T PCIP %A
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FlEh K& 20 A HEBRAT. PHETRAF OEF —FEAABGMRE
B ERF, —AE8ELEFAT, HA FRidk FLAG 472 A & PCIP
GRFAGEE 20 MEES. AAEGMRAMBIEL PR FHEHHK
#2 pCDNA/Amp #4%, F H A CIAP & (NewEngland Biolabs, Beverly,
S MA) AT AR SEAT 2 BERRAL. AT A L F A A SR E R,
PA4E PCIP AERAEAYFTAEA. HEBERSBHEUAXHITH
st (TyA4k A % B Stratagene Cloning Systems, La Jolla, CA
Y@ HB101, DH5a, SURE), #¥#AIHRFHPFHTRAFHELR
fk, HERBERMEE. KA TS SR DNA, 5 LB R
10 SMEREHRHEGAFA.
R B LIRS I RAAS IR F & DEAE-RRBAFHHR,
B% 4 3 3, v, F 3LA PCIPpcDNA/Amp /K4 DNA 53 COS fmje. A T3
BEmMP S EFETASN Sambrook, J., Fritsh, B. F.,
#+ Maniatis, T. Molecular Cloning: A Laboratory Manual. 2nd,
15 ed., Cold Spring Harbor Laboratory, Cold Spring Harbor Laboratory
Press, Cold Spring Harbor, NY, 1989, @ ida& M4 (T A4
Fi® B NEN, Boston, MA &) 35S-FaEmMAK 35S-FBEAR) hi
55% (Harlow, E.#z Lane, D. Antibodies: A Laboratory Manual,
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, NY,
20 1988) 4 HA 4 F M ¥ 5 i ikie R PCIP 3 By R K. & 34,
A 3S-TARAMK 35S-FRAR) AL MBRAT 8 SR HART.
REWERFL, HEAMKEAA (RIPA 4% 150 oM NaCl, 1% NP-
40, 0.1% SDS, 0.5% DC, 50 mM Tris, pH 7.5) EEprkmp. A
HA fFH¥rgidkiiik @l Mpiid k. REET SDS-PACE
5 AMMIRE $ K.
Bob, EALRGBRAILEHFSH PCIP RBA 6 DNA R
B %) pCDNA/Amp #ikey 3L L. A ERFHEAMAR G Rkt R3]
COS fmpe T, Jf HLilf it At M ARt Ae R R ILIRALR PCIP 5 F ¥ LM
FARKE R PCIP 3 phay ik,
30 HBAR Iv A3 -HILhHALH4E pRBC4 Lk, RARHERK
(Gibco BRL) B A F W&y LA £ 32| COS M ¥, B L AMIE
e Fa/western PENPH, HAERKD ZERAHNEGR v &R
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MAEY IvEY.

ZHH 15: ALK P 95 R ARIE
FI RACE PCR X A X4 ¥ pl9 £5. P19 &) 55 ( L#akH
5 KChIP3 )@ 16 Frivw. A% plI R EBAF 5 & p19 KB (SEQID
NO: 35) &9Rl—Hh 92%.
A p19 #97%& & A 54765 TBLASTN &k X, A pld 5HMA
5| F) #&: Calsenilin (&N (1998) Nature Medicine 4: 1177-1181)
#= DREAM, BP prodynorphin #= c—fos 3 F & Ca” MM AD A (X
10 M, Carrion % (1999) Nature 398: 80-84). A pl9 AAZFEKF L
5 Calsenilin R —H#H 100% ({122 PEMINIFFF ), mAEHK
FBAKP EL DREAM 84 Bl — K4 99%.
AARRCORAAL pl9 (LA PCIP K#ERHA ) 5
presenilin £ 4aH AL FEEFE FHEMKE S, d» northern Fpif,
15 RALE R, P-gal M, DNA BB Z (Hlde, £ Carrion F (1999)
Nature 398: 80), v B &A% KchIPs 4 F &) ik#4T DNA £ B8 K
A5 %
E474% PCIP KA R 5 presenilins HFAMG AT ALS
B (B4, AL Buxbaum ¥ (1998) Nature Medicine 4: 1177).
20
&) 16: ¥ KChIP4 &) X % Aok iE
EXREHbF, WET HARK KChIP4a ( jlkbd352e01t1) Fuif i
it ¢ % KChIP4b( jlkbb231c04t1 ), KChIP4c( jlkxa053c02 ), #= KChIP4d
(jlkx015b10) ¢ X B SR FohiE, B Ssmeg PCIP EHXRRN A
5 FlxtEAHWIEAERS TBLASTN Bk, $HEZT 4 #ALK
jlkbb231c04tl, jlkbd352e01tl, jlkxa053c02 # jlkx015b10. 3K4F
VA L WA iR %, 5t R
KA EHGBEERE jlkbb231c04t1 F= jlkbd352¢01t1 44 F 5 A
AX T AAAH KChIP4 69146 PCIP KAR N A E A TEEARE. £
30 M jlkbb231c04tl A8%f jlkbd352e01tl M 2 L35 822bp &y shk (T 4L
RTBERET —AIETF) FHRL BFF FEARNEXR. A1 B
jlkbd352e01tl ¥, B T &/E4) BF F£M3K, 5B C-KR%L PCIP
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RAEBRR 1v,9q1 f= pl9 85 C-RR FHE R R . AR KXBAP E,KChIP4,
1v,9ql Fe pl9 Z (8] 84 F) & C- K 3% 69 S 4R E) — M h T1%-80%( A CLUSTALW
#AT ST ),

M # KChIP4a 4Eh &4/ 5)i8 it BLASTN & A # 4B AL

5 T ¥ KChIP4c #= KChIP4d.

# KChIP4a cDNA #4945 B M A 54 KChiP4a 3 B RMMRER
5523 /28 23 #2 SEQ ID NOs: 48 #= 49 Fwih.

# KChIP4b cDNA #44x B8 A 514 KChIP4b 3 Rkt RER
B 543 /£ H 24 2 SEQ ID NOs: 50 F= 51 7K.

10 ¥ KChIP4c cDNA #9488 A 7)A= KChIPdc £ RR694f R 49 RAKAR
B 73 A8 35F SEQ ID NOs: 69 70 =4,

# KChIP4d cDNA ¥4 M5 7| H2 KChIP4d % A& R 69 BB
F5l o AEB 36 #72 SEQ ID NOs: 71 42 72 = .
B 37 4% KChIP4a, KChIP4b, KChIP4c #= KChIP4d #1%& @ A %)

15 oA,

i# it northern fPiF £ iEE, SR KChIP4 T 2P RE, £
BElHABGRX, RGeS, ME, M, FE, FRLAEL
% % ik, Ffi& northern EPiEZ M Clontech MEH), FFEHRAMKRA K
% KChIP4 ¢ 3°JE£9iF K 49 DNA K BAe &) .

20

LB 17: AFe R & 33007 ¥ 5T Ao RAE

AAREHEHT, HETHAKXEMAA 33007 HERHEZ R,
A rKvd. 3N AEAE AR AR XA EEMERR I FELS A HY
X & 33007 (LM% 4 90).

25 AKXk R 33607 cDNA B FBAF A XK 33007 2 ARGIER
EABEF R ARE 26 F SEQ ID NOs: 52 #= 53 7. K& 33007
CDNA B —#r - F K% 44.7 kD 9% @&, L KEH 407 A REE
&

ABERLRMZTY, K& 33607 4644 Kvd. 3N #= 1Kv4. 2N,

30 =} rKv4. 2N #he oA, R, KK 33607 Fees 4 kvl 1N,
A K& 33b07-KvaAN A8 ZAE A R4 .

i@ it northern (PIESH AL, KK 33607 2R AR T RIEY.
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Bt EEAQEEAELTA 0T AR EY (LK 106d5).
%A 33607 cDNA WA FRA FIAA 33007 % ARAGH D6 RABF
5| 4% A B 27 #= SEQ ID NOs: 54 #= 55 ¥k, A 33607 cDNA %A
—F o FEXLH 5.1 D EG, HFAAKEH AN REBRAR.
5 EEEBKEE, A 33007 5A KIAA0721 & & (GenBank 4Rk
. ABO18264) #9F —# % 99%. FKif, GenBank FRK5: AB018264
AELESDHHAER. A 33007 R FhKFH (Y-%BE) &a (TSP
(Y) s), SET e MR EEEG (NAPs) FlR. A 33607 5 A SET &
& (CenBank & %: Q01105=U51924) /£ 204-337 S REMK L&F
10 —#Ed 38%, WA 334-387 S RAB LR —HH 46%.
A SET X ###% HLA-DR #8X%&¢§ II (PHAPII) (Hoppe-Seyler
(1994 ) Biol. Chem. 375: 113-126), B A X BBHAETEEH X
b fzm (AUL) 48%, X2 B AHF8 SET-CAN B4 RABAH R4
BEM4PT 284 (Von Lindern M. ¥ (1992) Mol. Cell. Biol. 12:
15 3346-3355). SET ¥4 B3 —F HEHB XX HAAELBZRT-I a
(TAF). X3 TAF 55 em4 XAk (Nagata K. F (1995) Pr
C. Natl. Acad. Sci. U.S.A. 92 (10), 4279-4283)., A SET &£ &
BME A MBAGEGIFRA (Adachi Y. F (1994) J. Biol. Chem.
269: 2258-2262). NAPs T AL AF L E/FH R, FHLF BT MR
0 X744 EYP (Simon H.U. % (1994) BiThem. J. 297, 389-397).
B, dFcH LA ZGRF R, 33007 THAEHHRE. &
ARG ZEGHEMN, A/AEAHARETATH. R ASEAEGE 33607
5 SET, FP—REGBBBHAANGFA AN, kB, HAHR
Kvd i@id (33007 52 4% ) ZiB it PKC fu PRA #)ARBRALAE AT &
25 ((1998) J. Neuroscience 18 (10): 3521-3528, Am J Physiol 273:
H1775-86 (1997)). B, 330607 Tkl it AP 47 @ ey BEmiL R A
B Kvd F M

TP 18: KR 1p HEZfoifE
30 EAZAEGY, BETHAAR lp HEABHEIFRE, A
rKvd. 3N %4, AfAMEEHB XN ELEBERXEIFETS B RS
XA 1p.
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FHo¥AEKXS 1p cDNA BB FBRAFI XK 1p % ARG A G R
EBAF|I 2B 28 #2 SEQ ID NOs: 56 A= 57 #-wh. K& 1p cDNA
GER—FATFERYGH28.6 kKDHEE, HKAEH 26T M RAREL.

ARERLIMEY, K& 1p 644 1Kv4. 3N Fo rKvd 2N, 3t

s rKvd. 3N e, AR, 1 p RAbsE4A rKvl. IN, XKW 1p-
KvaN A8 Z A6 ) A -0 49

i@ it northern (PELSM AL XA 1p EEREXRF LA 4.

R 100 HiFaA 3 HF KKK 1p HRKEBRA 74T BLASTP
1.4 #®% (Altschul % (1990) J. Mol. Biol. 215: 403) , X#AK

10 & 1p ZAAFA Restin (GenBank 4Rk 5 P30622; X AkAR% & /i ¥
*EFH-170a-2 (CLIP-170) , M97501) ) . X & 1p & & A& 105-182
FTREMAL LS A Restin ¢9F —H % 58%, A 115-186 5 RAEMA
A FB5A Restin 9B —HH 55%, £ 173-246 TREBEARX EEA
Restin 89 F —H 4 22%, /A& 169-218 S RAXABMAEX EEA Restin #

15 Fl—MdA 22% £ 217-228 FREAMRKXEEA Restin R —HA
58%.

Restin X # #& 3 Reed-Sternberg ¥ 9] 2 48 X & & . Reed-
Sternberg MW AR FTHMAAAL KRG E MR, L&A Restin B
FERATHRARZAMAL KA AR (Bilbe 6. % (1992)EMBOJ. 11:

20 2103-13), FH Restin M-FRFRANBERET ERAE RN T H
#ig£ %Y (Pierre P, % (1992) Cell 70 (6), 887-900).

MR HRBI ARG ERE (#ld, RN Honore E, % (1992)
EMBO J. 11: 2465-2471 #= Levin G, % (1996) J. Biol. Chem. 271:
29321-29328), VARAY A4, #l4 Ca’i@il (Johnson B.D. ¥

25 (1993) Neuron 10: 797-804) & Na’ i i# (Fukuda J. % (1981)
Nature 294: 82-85) #7& M.

Bk, HREEE Restin ZAMFRARME, XX lp ROk Hmi
FHEL, HABIATCEMBTRAGLS AT Kvd Hévild
& M.

30

A 19: KK Ts A2 Ak AE

AAZ#AHY, KETHBAR 7s HEABANELPRIE. A
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rKv4d. 3N #5415, AR ABHE XA L EXBF AL R FE T L%y
A& Ts. K& Ts RARMH (+) -ATPase 4L T X A (FK 5 P38606
#2B46091) HHEGF R, Hlde, AN van Hille B. F (1993) I
Biol. Chem. 268 (10), 7075-7080,

5 FHKEHGLAR 7s cDNA B FBRAF MK R Ts 3 RGHERN G
AXBAFFHRAEB 29 F2 SEQIDNOs: 58 #u 59 7. KX & 7s cDNA
A A5 TEKAH 28.6 KDHIEG, LKREHN 2T0ANAREREX.
EHFREZRZF, K& Ts fes2 4 1kvd. 3N f= tKv4. 2N, 2} rKv4. 3N
B SR ALY, MR, Ts R4 tRvl 1IN, X & 7s -Kv4aN 48

10 EAERRKFFHY.

i#if northern (PESAHE, KK Ts Afe B ¥ ey LA KT
AESTAE. k. SBE. EARTRILTHEEKE,

L) 20: KK 29x Ao 251 YR Z Aok AE
15 ERERHBY, WETHAXRK 29x BEABEYHEZFREIE. A
tKv4. 3N A AR XA LEBIALIBETLERR
29x. K& 251 & 29x TR, EMAOENAT PHEEER, =
REBBRARERKRBAKT EZAEL.
KA 29x cDNA I HBRAFlIf XA 29x 3R RLBA
20 H| 4% AHE 30 SBQ ID NOs: 60 F=2 61 7. K& 29x cDNA %
—H 5T ERSH 40.4 kD &G, FKRAEHD 351 MRABAR., X
A 251 cDNA 9L 5 BR 55| /£ B 31 #2 SEQ ID NO: 62 b7, X & 251
CONA B —H 45T & X445 40.4 KDHEE, LKEH 351 AREAR
AR
25 KA 29x felepe. Ab. GBE. B, BN, B, FRWfIFEF
FA, ERBYHERAKFRS, AFEYOERRERIK.
ABREREIMZE, KK 29x 66254 rKkvd. 3N #= rKv4. 2N, 2}
tKvd. 3N W A ¥, AR, 29x KFEE4:4 rkvl. 1IN, X &8 29x
-KvAN AR ZAE A R AFF M,
30 ERABRAKPEL, K& 29x 5 Starr R. % (1997) Nature 387:
917-921 FFEEM XA STS-1 (weB FE254H4EHFRAN) AR,
5 Endo T.A. % (1997) Nature 387: 921-924 A3k &) JAB 481 ;
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vA B 45 Naka T. ¥ (1997) Nature 387: 924-928 pd3l & ¢4 SSI-1 ( STAT
H78 STAT #iXA-1) AR, FrEEO KR, A SH2 £#K,
B4 a -4 JAK ¥ 88, FRARAYRRE FREITHTF.
EALY, K& “SH2 &£ MR” LAY Src FlRM 2 £#H3K,
s BRKEHKRY 100 NEEBYZTALEME, ALEMWRLAERRRE
BMAXNLES, b, ATOaTFTHARBARBENLES. LRs
EAARA SH2-#E 445 8. SH2 SMBEA S 2 Aok 6-7T P4
R K =M. SH2 MR B SR EELEWB-THMHRY, &—
A INEEN BT BAS(KuriyanJ. F(1997 )Curr. Opin. Struct.
10 Biol. 3: 828-837). SH2 £ MRl id vk & F vl F 5] K5 f =
BB E BN B X 54 AR RARYERMINR, RE8BA
FF5AA R RN AT AHFHHA (Pawson T. (1995) Nature 373:
573-580). X% Z A @IS A SH2 £2H%, ¥R TEHABRLE
OHES, AIFRTFTLELSIRASRLEAMEES. XK 29x £ SEQ
15 ID NO: 61 &7 219-308 FRABMAK L a.$—/ SH2 L& #HK.
BAMBBMIAC AP BB ZE M (Prevarskaya N.B. & (1995)
J. Biol. Chem. 270: 24292-24299). JAK #EHfx T a+THBRAR
#HATHERA, FHFEALAAEMNYAYP (Prevarskaya N.B. Fl—EL),
Fsk, #RE|EELH STS-1, JTAB #n SSI-1 YR FH, K& 29x fti@idA
20 JAK #kBEE M m R e Kvd 894788 035 .

LA 21 K& Sp 5 ek i
ERALZHARATEETHARXK S ABHEZ A &KIE, A 1Kkv4. 3N
HiE4E, ARMBELREE XN EEBRERERFT o8 XL Sp.

25 K& 5p cDNA B FBRAFfe Xk & Sp % AREGIHE R 6 RIKERF 5
%7 A B 32 F= SEQ ID NOs: 63 F= 64 #xth. K& Sp cDNA A —
HETEXRHH 1.1 KDHEG, HKEHD IS AMAREMRAR.

ASFERXEIRMEF, K& Sp AL MEZRE LS Kvd. 3N #o
rKv4. 2N, #BR., 5 p Ffe2t4 rKvl. IN, X & 98 SpKviN EHA A R

30 7M.,

i if porthern PESFATHAZE, KK Sp M. . TR, S,
BRE. . FiEAFEALPREX.
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X & Sp b Calpactin I 248X P10 (4R#& 5 P05943) #F. P10
At AT RKEE II (p36) K&K, P10 TUAREZ G5
BRACHFANGHER, AP, p36 EARBRARNAHHAB/OREGE
# % (Masiakowski P. ¥ (1998) PrTC. Natl. Acad. Sci. U.S.A. 85

s (4): 1277-1281).

BRI RE AP BHEZEM (Prevarskaya N.B. %, F
E). B, FEH P10 R —M, XA Sp Tik@EY BRBRHE
F MM MIA Y e Kvd W47 g iE .,

10 FHH 22 KK TqE R feffE
ERERGITEETHBARK Tqa WEARAHEZARIE. A
rkv4. 3N 54, el BB AN EEBFRX LT FRTLSE XL
7q. @it RACE PCR £ F42 K9 X K Tq.
K& 7q cDNA W FBRAF KK Tq $ AR FERN GBS 5
15 R AB 33 F SEQ ID NOs: 65 #= 66 #ih. K& Tq cDNA AL —
HHFEXNH 2.5 KDHEE, AKED M2 AREBEL.
EBARXLEIREF, KA Tq AR MYGEBEL S Kvd. 3N #o
rKv4. 2N, 48R, Tq FEe4:4 1Kvl. IN, X &P Tq -KvaN d@EH A L
B,
20 #1t northern (PESAHTHE, KR Tq A S, B, BE. M.
ArRE. BB, BlfFid X,
ERABMAKEEKRSR 7¢ 5 RAB2 (XK RAS £ E Y, AT
P05712) #8F). RAB2 MX-F AL )iz A& & 435 (Touchot N.
(1987) PrC. Natl. Acad. Sci. U.S.A. 84 (23): 8210-8214),
25 E, BRB\EL RAB2 R ARM, XA Tq TiAL#E 4o Xvd ¥94p8
§ 4z .

T4 23 KK 191 95K A fAE
ARAERBAFTHEETHAARL 19r HERBEHERFRE. A
30 rKvA. 3N S Afa Ml A BH XA EEABFRELIFR TS EFSX
2 19r. @it RACE PCR ok X K 191,
X & 19r cDNA A FRAFIAAR 191 $KRGEINHRERS

152



01819168. 1 oW B E138/150H

Pl %A B 34 # SEQ ID NOs: 67 #= 68 P, K& 19r cDNA &4
—FFEAYH 3.9 KDHEE, REEHLNIAREBAL.

# it northern PPELSMAZ, KR 19r ZASE. &, BE.
B FFME. BRI, BRAFLPRE.,

5 ERARERAEY, KK 191 f22 rkvd. 3N fo rKvd 2N, xf
rRvd. 3N §y e s AT L. ARA, 19r ReE& 4 rKvl. 1N, X & ¥ 19r
KvaN AR ZAE R R A6 M 4.

A& 19r 5 Dickeson S.K. % (1989) J. Biol. Chem. 264:
16557-16564 AR B XK KA B L& (PIDINS) #iE2 & G «

10  (PTDINSTP, #&#& 5 M25758 & P16446) #8F). 445, PTDINSTP 54%%
B IEEE C-p (PLC-B ) 1254, BEMSBLALAF4IE & @ (PTDINSTP)
A, Sk, ARBEIRBLILEE 3-# & (Ptdlns 3-88) &
E M %A X (Cunningham B. % (1995) Curr. Biol. 5(7): 775-783,
(1995) Nature 377 (6549): 544-547, %= Panaretou C. % (1997)

15 J. Biol. Chem. 272 (4): 2477-2485).

Bk, #2385 PTIDINSTP R A/¥, KK 19r Al PLC-BFE
S G HBF/ R Ptdlns 3-HEBEE THBEZAT B Kvd 258
., K& PIIr B TE AL 4w Kvd 9471818 0554,

20 F AP 24: A 9q 695 G4

EAZABI T, AzitEix4 (GB4 40) #FA PCIP 9q #ATH
EARMER., h9q B AR EKR 10q 69— KR, LTk &3 K& KR
Gi— AL MmMMEE4, B D10S192: 10q22—q24 (Ottman ¥F
(1995) Nature Genetics 10: 56-60) (AJLE 43), HREX—LX A,

35 ALXPAVRIELTEEGN 9q FATUGY T X RABmMBHG B 0D,
FAEEAMMHEF TR E B,

%4, h9q B FREA 10 9—ANAREE, AL CELREER
@3 — A5 T0SCA &) 4%, BF D10S192 #= D10S1265: 10q24— Nikali
(Genomics 39: 185-191 (1997)) (ALK 42 F= 43). RE\EX—K N,

30 AEXARRELZTEGN 99 FATAEFLARFR S BAFRAY
BB s, ARAMFMIREDHLAANESTHRE 8.
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g4 25; KV4/KchIP BHE LA WHBRAY
AA 3} Kvd Wit 3h ) R T & KchIP 4R 0k &)
b EEELEA B (AA) S Sl E4H Kvd SIRANRE T M
v ey kik (Villarroel, A. #= Schwarz, T. L. (1996 )J. Neuroscience
s 16: 2522-32). XRit, FAPMHARARAEFCARKET @, @ AL
BEXRLGY LA I FLE. R, RABDHBUHBERHILR
AU, RTHHEBREEZS, AL Bt Kvd BHEKET A-BAY
#H HF A ¥ (Keros, S. F= McBain, C. J. (1997)J. Neuroscience 17:
3476-87). RB R, REWNRFHBFRESE (GF: XFEHEFHSEX
10 EREZAMK). Bk, BT REHEM (Keros (1997) F L),
AAEEHE, HFALT KChiPs RER ERSHHAFFEHELY
W B A NEH, @i54E CHO miefe RIE P& ta e+ F 1R A Kvd &
Y5 KchiPs —#e ki, HAHRNRZAREFHEFTH (Flh, HAKSE
FATFXL#kT o203 K: An % (2000) Nature 403: 553-6, Keros,
15 S. #zx McBain, C. J. (1997) J. Neuroscience 17: 3476-87, #=
Villarroel, A. #= Schwarz, T. L. (1996) J. Neuroscience 16:
2522-32),
iEE AA XF Xv4 #93h A F AP R KChIP 4R MM (& 3). 4 Kvd. 2
A CHO v AN, AXARA 10 uM AL QFH4 T HFEH
0 WAHRERAERRKE (3235 32+ 2 EF (ns) £ kR
P45 (SEM)). #A, £5 KChIP1 #£ R AZXM, Kvd. 2 WAHKE
B 1) BNIE A AA W49 88 + 8 ms K EA 10 uM AA B 4§ 37 £ 3 ms,
A RBIPE AL A KChIP1l (& 4) F= KChIP2 HF T XMER. &
&R AW, AL 3t Kvd wIRGSHHFAEATIRET KehlPs A E.
25 Kv4/KchIPs /AL A BERTHHNFRALEANLZAREEEN
$: R o4 [Keros (1997) B k], £ TXHME, BF KchiPs & Kv4
HELAYARER,
e KM, AAEELIPH) CHO S /e RS2 JP B mAC Kv4/KChIP &
Fed ke (£ 3 fo 4). XK Kvd ANERBHAT REBT
50 KchIPs.
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% 3: AA &t CHO #mf ¥ Kvd #= Kv4/KChIP1 w4 A

5 RAfEA A& Kvd #= KchiPs HAaA2TLE % (BHFGRNK I Exsm
AFZEL) YRR T AAWHRA A-L AN . %8 TEA (10 oM)
MR aISE. ARA A 10 pM EEIHRO LA T A
RN REN R FEESHA 44 £ 5 ns 221 £ 3 s (F3{E+ SEM).
A EE LM 2.0 £ 0.6 nA /&3 1.2 £ 0.4 nA, A LERES

10 AEENBERDY XAR@EE P Kvd AR KB HF.

oA v B2t Kv4/KChIP SR w) A D ZRERBI M IFHZ T
8
RARB RO T T AR RE WA w8 Kv4/KChIP &%
15 ¥, BAREHRGEFFREEFKT 10 uM (Needleman,
¥, 1986 Annu Rev BiTChem 55: 69-102, Anderson #= Welsh, 1990,
Pr'C Natl Acad Sci USA 87: 7334-8, Meves, 1994, Prog Neurobiol
43: 175-86), £ 1-10 M B E A A wWHBE,TT T8, Kvd. 3 &
84 M KB W SROBE AR MR FELBT AR BT RChIPL #9444 (A LA 64A).
20 FHb, AREE MG BB G ERR I AFRERRKA KchlPs &
B TIEFEM, & A FB-FA 10 uM 45 R4ede. & Villarroel
#2 Schwarz, (1996) J. Neurosci 16: 2522-32 R %, A& mied
AR Kvd oK e) IC, HK 8 uM. AKX HA KChIP1 &4
T, EFASEITHEEQHBRRE FREFRAFHERLE. R,
25 A KChIPl #9544 TF, REWAFEARERBEY XK (XL
A 64B),
B 10 uM A ek > 4 ¢ Kvd. 3 & KChIP—R B M K& Anik &9
Fr A KChIP-B 2 R AMEBLFR LI ERAY (B 65). £ —F
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SHEWER (14 #) RHTERMABABORZIETHHS. ME
KR e Sk AW R MM R (B 65A). KChIP1 MAARXA LTS
HRAESKXELAREEAEIRY ERRE, LXK &K Kvd. 3
RESNREEE (B 650). HABmubey YA, *F Kvd
s SHAFE KChIPIRBM Y AAR IR LEIHFRIEEANZ Eh—
s, FHAME TRt TR (B 65B), HAREWHBRBMARZIE,
A KChIP1 #9454 T Kvd. 3 iRk 8 fo K& o i) F Mol £k B
FAWE (s B 65A# 65B). AE B FHEM KvA. 3 9k, &
AP ERNTEARATERABER.
10 8 i 4l B8 BB A 3 Kv4/KChIP Wik
AR CiE L A RAE Kvd ot ik kAN LA RSB @0
bR EEWHEBRAY Kvd LAHAER (Villarroel F Schwarz, T
Neurosci 16: 2522-32 (1996)). A%, #MKX T &£H KchIPs &9t
T Kvd SIS BRie M. A ORI 20 KBHR, LA 4 /4
15 MAXREE, F—AREEEF C5(20: 4c¢5). FRTUATEARRAEL
HAAER e A kB R B AR (18: 3 ¢9) BEF 3 X
BARE 4 AR, bk (18: 2 t9) BA 2 ARAREAGRE 4
AR A R4, 5, 8, 11, 14-cicosatetraynoic B (ETYA, 20: 4 nS)
BA 4 A=, RRREEOHER PO (0 AFE—A=400
20 B), 5,8, 11-eicosatriynoic 8 (BTI, 20: 3 nS) B 3 A~=42,
B 66A AT 5 KA BRGXTRAAK, 10 uM #§y-E AR, ETI, ETYA
Fofb kv H BLAE RAR BT KChIPL #9 A AR R4 Kvd. 3 wiReER
W . AT B RS B BR koK. B dk 49 Kvd A= Kv4/KChIP #h K 1643 %18 2
WA AHEZ5, GAREMTBARK, £A KChIP1 M R AKA KChIP1
35 WEATHRG 10 M EHBALTF ERIEHRHMT Kvd i KD
Ait, 5 Kv4.3 #= Kv4. 3/KChIP KChIP1 AB R A AR £ 7.
A& A KChIPL 9 &4 F, 51T o9 I8 By BRAA —FF A I b 23 Kv4. 3
RER B FHAGTFLEOIEAHA (B 66B). 5 KChIP1l £FRKRA
i, REGBFHTIEMT KchIPs GFEH X T RAMREGRBAER (-
50 LB, ETI, BTVA F3L2 vodfaR ) feMik Kvd. 3 RSEN ) F 4. 42
Ak ¥ % KChIPL 4R#iM Kvd. 3 AW H W EHBRAH A Kvd. 3 X
EREFS (B 66B). Esb, 3ok 40805 LA R A w9 ik BOX
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KChIP-REiM 7 XAD Kkvd WA HF. —&, ERZBHRYFE
& 8 Fe B K FH Kv4/KChIP AR H F 68 Z 8 A £ RIFH B
%.

764 v 3% B R 2 A 3K Kv4 #= KChIP ¢4 44

5 ATHAEREE, A TATRE.

PSR A-R 2
vA GST @44k (GST-Kv4.3N) HBXAZXA KK Kvd. 3 o) N-Rg & H
%R, FHEX K LIHEd Anersham Pharmacia Biotech (Piscataway,
10 New Jersey) AR FEAXIAATH T4, B hh GST BAKRE X
kik&m Kk & KChIP1 & &, HFHL, KGR PreScission HE 5
( Amersham Pharmacia Biotech) Z A GST 34, AEFRHEHY
KCHIP1 & 4. @it T HeEKAFTH LML EEAF CGST-Kvd. 3N
Fo KChIP & & #9456 E>95%. RSP R AM M A I Uppsala W
15 Biacore AB #j Biacore 3000 #47#). IR TR EAHRE SRR
% (PBS), pH 7.4 $#tiT¥, wBE&RLA 1 oM CaCl, #= 0.05%
polysorbate P-20, iBidfREfBEELL 2000 &3tk E/x (RUs) KPR
GST 44k (Biacore AB) %8Bt/ CM-5 % B (Biacore AB) # 3 ANz
b WERE—ARFHE, AR TEERNA, AEAESE
20 BA®@. ¥ GST-Kvd. 3N RRLEHRBAZABAR (ST AL, @
¥ GST g H ek 150Tus ¥IRFLEASEF AR ST Ash k. REA
AHAEA 10 uM 4 O HERG LA T, Kbty KChIP1 24 1 uM &
REEZHINAFAGAARDHEL, LEHTEBGLAWHER (10 pM),
HERERD CST R AEX WA RBAH X Fh 4.
25 BEREIBRFLERKRZ
BAFFE (Ao, F, 2000) EAF4AFH (Kvd. 3 & N-Rw&
M K T H 4k pCBTY) A& (KChIP1) A& 454K ihitk. A TRV,
KA KBIA, REAMFALY D600 EEHBESERGITE
TrpLeuis drop-out (SC-WLH) 3% ¥, #RRARKBAMIAA
30 4RHMAE K, RIEFFB) Snl SC-WLIH X P, s FRAEAXEER 10
uM BTYA #9548 TARZEREME, AERZRFEA T Hi 5 oM 3-AT
(3-8 K-1, 2, 4-=v), A4 Kvd. 3 N-RBEHRFHQH
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fEMEEM. B RMAE J0CTTAEK 17 o, FAREEHALE
A 8 0D600 44,
HTRELAEWHBZFITTH Kvd A= KchiPs IR 4K E
HRAXHBIR, FAELAGF B FREAR (AHHERE) AFH
s BRARAVERGESTUR Kv4-KChIP MEAKANELRAME
#8. vA GST #4-%& % (CGST-Kv4.3N) # X & ik Kvd. 3 9@ iy N-K3%
MR, FEERALADEBRBEANRBLE. AAMEA 10 M 4%
ARG FL TR EA KChIPL ZaRAESH AR L., B 67A FF
+,KChIP1 & & 44 4 GST-Kv4. 3N &% L, {2% & KChIP1 = Kv4. 3 N-
10 RBEMBEFLNBIIRXARSTRAERARGELEN. EFBERE
XELATH—FEXTAAELEBARBLER, X, A##FH SC-VLH
I ETF Kva-KChIP 4 #it A K R< 10 uM BTYA 9% (B 67B).
EFAZRETA BTYA RARALAWIHER, BAHARE EIVA i £ WiH®
A fer Kv4 WRSEILFABRAGEH, 2R BTYA R ATRHEY,
15 B IEAEEE. SR, AEEREAYW, sBIHBBR RS
B3R Kvd Ao KchIPs 2 @ &9 &4,

Kv4/KChIP kb Kvl. 1/KvP1 3t AA B 4 A £ 8
BTHANKLa 2R, OXHPEEHa TRBFTAELRT
0 ., ENEHHBEES, AXEHHNEALAIREBEER. B
, BAHBER AT o EXETEA, BHIEFFRLABERLA
MBI E AR
BRAEHKVE TR a R X EXTRALENENHFEE (4,
Kvl. 1) ¢y a ZEAnveat AA #HI4EA E48 (Villarroel (1996) F
35 b)), Fid, BXRAMRTAAER RN a BENH MM BAIHER. HX
FRIREAELXBAWRDERGFF TREMABEAN Kvd &R
REVR A B A bR AL FF R B,
EAZAFF, BIWNZHFa/FB EEF 44 Kv4. 3/KChIPL
F2 Kvl. 1/KvPl BB T oA LBR (KvBl REBHFRE P BRAZ—,
0 CTHVEBAR vl $HHhF ), SN ERERF @ P ik
Kv4. 3/KChIP1 #= Kvl.1/KvPl, B AR RKEA 10 uM AA HEH4T
RWRAFAGER. BREAH, EH 10 pM AL 954 F Kvl. 1/Kvp1
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WA AR A S A (11 £ 43 14 £ 1 pA), # Kvd. 3/KChIP1
B Ne B EEK (44 = 10 2] 21 = 4 pA, R 4), AHAFH |\,
Kvd4. 3/KChIP1 5 Kvl. 1/Kvpl ABEbxt AA B9 8 (& 4). RE 10 uM
AA RA-F 8 Kvl. 1/KvBl RFER R FHOLE T FEHBEFRK (111

5 29 %1 ms) 12RABREREG AA 482 ¥ 4K Kv4. 3/KChIP1 # R 7E
RS (MR 104 = 7 B4K%) 55 + 4 ms), A B2 R A8, AA 55
BRAPEARABATH Kva/KchIPs L AN A F R kS, Rt
Kvl. 1/KvPl 4Sh A F KRG ATHERKE.

10 & 4 NG RmAe+ AA 2t Kv4,Kv4/KChIP1,Kvl. 1,Kvl. 1/Kvf1
W, R0 A T AE A

L) 26 APEEAREMHEMEZEG 2 (KChIP2) FH &4k, # &4k

15 M fa X 45
ARFZHAEL T, AFEAEARAERT KChIP2 EAAR L E4ALH.
AHABAKELE KChIP2 RBRAA. XA F DI RZ B2 ZHE/RTH.
Bt B AR KA cDNA XERREZTEIHATHELTAR, FRANHY
BAFAKETRAEY N-RBEMER, 22K C-RRLEMRIAF
20 A% Kvd, A KChIP? R R&ZAAKX 10 5 R E/K L) VI-8488 Fo
WI-6750 Z W) &) q23 RPés k4 18kb. mEE DR 19 FHEHK
DI9Mit40 #= DI9Mitll X FMME R FR —FEA, AL HKEALX
ARG A RERIETERS S ARABR, 2REGTEHFESFAT K4
t9fe . Bk, KChIP2 B F EARM-PF A KA AF 7 B A FEXMEM.

25
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%#4] 27: KChIPIL sh ek A
# 47 RT-PCR, ¥A{84 ¥ X § KChIP11 (KChIP1 k) ¥ & 4kepa
Ak, R SBE. B, AR, BRBE. BFAE. BBAL. B AEAE e PolyA+
RNA ZM Clontech B E&. A A Clontech #§—3F RT-PCR KAl &
s 47 RT-PCR, &M & ¥ 5’3514 GCCTACCTTCTCCTCCCTGCAGACCAAACAAAG
(SEQ IDNO: 104) #= 3°3) 4% CGGTAAAGGACTTGCAGTTCTCTC ( SEQ ID NO:
105), st PCR &H##t47eit: 50C1 JBF, 94°CT3 94F, 50 4k 8y 94
T30#, 65T 30 %4 68T2 54F. 5’7142 KChIP1 R Heéy. TrA
FAANRE 4 3| P2t H 3 KChIP1 F= KChIP11, F A ®HFRE K& PCR &
10 4, XHHFHiBEit ks BAAELT. KChIP1l FFHFBAE
By, RACRAXBTHAREZY. AAYMAELEAEARYAART
— /3% %) KChIP1 # B M2 %, UBEFTBILFH—LILFRT LY
# . KChIP1 & KChIP1l {2 5 & A AR FEHMETHAER T HA,
#Z, KChIP11l & X R 457 M ey, % KChIP1 A& R mLHHe, £
15 FRILFHIEET Y EHREA,
ARE T KChIP1l ARBE G A mpe 94 A . £ A XK A KChIP1l
CRNA ¥ 44F T 4% Kv4. 3 cRNA = SH B RSB P & amfie . 5 KChIP1 £/,
KChIP11 #63% Kv4. 3 69 e 15 £ 4 +R FF) 55 = 7 pA, FEHX
FERFE A 56 + 4 5B 100 £ 8 ms (& 5). ALEEENR, 5
20 KChIP1 %4, KChIP11 e 4ksMiAH Kvd &R e ki fah H 3.
M8 3% KChIP1 #= KChIP11 #9 3t ) 64 C-K 3% 185 NA R BR % Kv4. 3
#9sE 4, RA TR KChIP1l AXB Y 5 Kvd 2RS4, HHMGER
BR ¥ KChIP1l ZAO* FARIDERHATRAZEEY, H ALK HRDAT
R REME DNA A5 AR FHERIRT, BRI TETRYG
25 MRAR A/ RMOER KR EREX,
K QA AZE et Kehlll TR 76 DNA FoZ Y 55 H0F .
B st, B —#AEMFH KChIP1l 4 FoA kL THEATRAL
A #F &5 KChIP11 oF.
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% 5.8 i KChIP11 #= KChIP1N i3 Kv4. 3

5 4] 28: KChIPIN sheehkik
A Taqman 3% K ¥ & X & KChIPIN &) £ &, & A K4
GGCAAAGAAGCGCGATTTT ( SEQ ID NO: 106), iE # 3] 4 TCCCGGGTAGGCAAGCA
(SEQ ID NO: 107), #=& ¥ 3] % CCTGCTCAAGCCCAGCACTGCA ( SEQ ID NO:
108). A& #F4t=t KChIPIN A4 F 4. Jw@ 68 Af-~, KChIPIN # £
10 AFRAFZY (DRC) v ARAY, FHAHBFAABTAKRNGSE.
FH BT KChIPIN e /RSB 9p & amfe F ¢ 2 6. £ A KX KA KChIPIN
CRNA &4 T34 Kvd.3 cRNA EHB|RBIFF@RF. 5 KChIP1 Fo
KChIP11 A E, KChIPIN A%rh Kv4. 3 ¢y k@ (A&AK XA KChIPIN
MEHTAMNALS 4 418 £3, £5). A CIENHA, 5 KChiPL
15 % KChIP11 A8k, KChIPIN ft5 2 Kv4. 3 ®y K& M7 & &) £ KdgR
% (KChIPIN 32 & 7 32 4%, KChIP1 X KChIP11 & FH T K4 2 4%; & 5).
vA b4 R %98, KchiPIN £ 4K4MA RFF KChIP1 % KChIP1l
5 XAY Kvd k. %, 5w KChIP1 K KChIP11 3|fedy3imin
b, @ KChIPIN 3l AR E R FHHEMAR LA, £ X, KChIPIN
20 FeB Bk RE Kvd. 3 ik (£ 200ms ALF L RFE) BRI
SR EH 500 ms+40 kAR, Rk, AKZHRFHKET, KChIPIN
A %ok Kvd 9%k %8 . & T AT A ) KChIP1 54 RAKARMA C-Rm 196
AEAB, vA L2 R AT KChIPIN #92k4key 36 NRAARME N-K3%
M B TR A T
25
L4 29: KChIP2 XA hak
AARZHEF P, X% T KChIP2 374 T4 A & KChIP21, A KChIP2s
Fo K & KChIP2C ENBFEME TR, KAA X KENHLE RS
vl EWy R+ .
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# 6. KChIP2 4 T 4kx} Kvd &AL AT HER

5 vA b2 X & 99,KChIP2 8 T AL LM -F KChIP2m 495 XA P Kv4
Bk (& 6). iFREAAKChIP2s ARLABMAKFERAMZHHE R
M (>95%), 1845, Rk h—#Frdy KChIP2 9 FEAGLREMT
% B LAt ¢ KChIP2 5~F oy X. |

10 L4 30: KChIP4 sh ek X
# 47 Northern 941, BAME# & KChIP4 948 R 3& . ¥k A KChIP4
W BFA N—kSE IR TR A 69 K & KChIP4 & 3°UT K (598-909)
HEAR THA R AR Clontech MIN Northern ¥Pi%. #& Northern ¥
#FEREAGART (SBE, B, A, M, FE, WA, TEMFE
15 #), K% 2.4 kb —AKPFRALALERY. BABER—EGIH
By BH RMAG Y. Bk, KChIP4 ¢ N-R#pFTHTAMF L2
RAXBY AL, FEARKHGRFEATEY RAZ,
B RN R EAR T KChIP4 5 Kvd Foeae ., @il
WFABEAL “&” BX AL KChIP4 A N-RBFTHETRTEAH
20 B34 KChIPs Fl /& # KChIP4 49 H £5#93%( C-R 3% 185 A REM ),
FH “iFE” B X AL Kvd. 3, Kvd. 2 &) N-RshEHR (3%
Kvd. 3N, Kv4.2N), AL KR p-F B FHRNZ T, KChIP4H 5
Kv4. 3N #= Kv4. 2N &4, {265 Kvl. IN R BF4E4S. Lk
s: % A9, KChIP4s pA4F FH 5 X4 Kvd ifid,
25
53640 31: KChIPAN2 & 3h fe 447
% & 13 F) E 4B A3 99 & 4w fe F 8F, KChIP4N2 55 RChIP1, kCHIP2
#2 KChIP3 KRR, AF bzt Kvd. 3 ¢ RBOANTHRAMKER. £5
KET (Blde, B%E 5 4EHFH ), KChIP4N2 sh# 4] Kvd. 3 @&k
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¥, # KChIP4N2 # EM&9RE Kvd WRKREA BBEEAXLH
A CRT).
5 KChIP1, kCHIP2 #= KChIP3 R}, KChIP4N2 &€ 10 F B i 44 %)
NRGPREamfe W2t Kvd. 3 HIRESHHFEIBHN BRMEER (K
5 7). EHKET, KChIP4 Hdkik XK Kvd. 3 wRHEIALRILFEREN
WAk (Hlde, AREY 5 EHFRET, WAHLMNARBZTTE
B, AZFAEMSFAEXBFTRETRFTH). AEHEH—ELH
KChIP4N2 cRNA B, R & B 18) % 4% ¥ K 2] £ XA KChIPAN2 &) 44
T ERAFEME.

10

% 7: B ARERE KChIPAN2 £ RSB miEFiAY Kvd. 3 &
R & A HF -

15 KChIP4N2 & N-K3& & MR 2 MK 2| ¢y KChIPAN2 HHR I E
B, X N-RBEMREARLHINTHAAR KChIPAN2 %k A
Kvd. 3 REB ) FHGER (£ 8).

5 346 KChIP 4-FARtk, KChIP4N2 &9 N—Kob 4k #3694 A A-F
RAEPMEYG., RNFET —FH&44F 4AN-1H, K ¥, 3 KChIP4N2 &

20 N-K %2 #y a4 KChIP1 6§ C-R3% &) 185 ARABe H £&MR b
(KChIP1H, &5 KchIPs Flik ). £5 Kv4 2 F K& #, KChIP1H 2 Kv4
WA AFTHEMILFEE KChIP1 AR, HFHEFE—F5d KChIP4N2
BrEAGBARAELRRN AT WA (AWREL, AnF. F(2000)Nature
403: 553-556). i, A5 Kvd. 3 ERAXN, AN-1H FFEAHAY

25 $4&k5 KChIPAN2 B = A e &L A%k 49, KChIP1H &% KChIP1 @
AR (& 6). iX &9 KChIP4N2 ¢4 N- R R ee B4 A —HAF A,
3 B BP 4Rt 4k KChIPs AP AR T A EHREH.
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% 8. KChIPAN2 ¥ N-K3h4:#3R 2 KChIP4N2 $44E A AT b & &4,
# B AR*F KChIP1 M T A K H .

5 W1 F KChIP4 # 4t KChIPs 55 Kvd4 N-KsbsEMysR &4 (KvdN),
T uAiA % KChIPs 654 KvaN LegA R4 b, R F L4 L doshdys,
%45 Kvd £ F) &iXB, KChIPAN2 #= KChIP1 & % 4k b H 4 A Kv4
Wik, BB TXMHEE, BB 61 B, KChIPAN2 Fw KChIP1 # 5%
BOLFE AN Kvd Wk, AESD)NEIF A mICT & KChIP4 cRNA &

10 RELHHZRT, m KChIP1l cRNA #RERBREFAHILT, Kvd. 3 &
Fowh &N KChIP4 o o &4 1 A% K F KChIP1 #wh X, . 48 5L, #£ KChIP1
CRNA 9 R ERBALZ, T KChIP4 cRNA R ER MR SHEALT,
Frif o A o & Ak KChIP1 &9 #h 2% 48 T s KT KChIP4 ¢ .

P b4 R %P, KChIP fo KChIP4 itk b F S, A THEAR

15 W FELA Kva. 3N bR Ra k. B RIE AW, KChIPAN2 H 4k
KChIPs A XA RAAL T A EA R IB RN LA, FIEUKEETFRH
FEEMTFRAR FEAML. TiLiAH KChIP4N2 Fopt 4l KChIPs &
AXs LA mpatAai ke (bt ) Bk, REAKEZS
BOER gk f B E, KChIPAN2 Feiifl, KChIPs Tk F A+ 45 KR #

20 WK, IR o BEKRAIARE Kvs HF.

st KChIPAN2 ¥ LR X AHEAXR L 7@, A EERXEARA N-X
BMEMREE —FHELAFTHARA, IFEATRE H SHARGER S
% (iE4o An FH7iR, &4 Kv4, FBAY Kvd LB fshhF,
BLE, M2 A4EMAFZXARE T KChIPAN2 & N-RREMBHHERAF

25 X,). B, TrAik#d KChIPAN2 ¢4 N-Ks MRS 5% T Kvd & N-
X EMBRZIFoHETAAMENA. Wvd LRl =
T THRIEREREHNFETHEHRALERE, & KChIP4N2
MAREHHAZEERBAAM. KRBTl KChIPAN2 8§ N-K 3% 25 H) 3%
AM T Bkt AT &G /R /A2 56 vk, AKX AR 3R &G & AR
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., BT PABERE, TAKFEUL KChIP R #3538 X H
W Kvd FHGEE/AR/ILED.
4o b X Bk, KChIPIN #= KChIP4N2 B4 £ 4049 Kvd & A D 442,
EAEAREF iR RE Kvd WABARILFERERR. SN2 Kvd
s MR ARKAER. &K RE-F KChIP1, KChIP2 F= KChIP3 #
Y. FAaEE, At A KChIPIN ¥ KChIPAN2 & N-K8 & #K
B (4 A Megalign, DNA Star), EMANBLEZFHF A (B 62),
& 944 X3 KChIPIN A= KChIPAN2 ¢4 @AY A EGRAF. 48
B, A/ K& KChIP1 F=¥& KChIP4N2 &) N-KR L& H R+ 5 FR (B 62),
10
S #64] 32; KChIP4N1 = KChIP4N3 ¢4 3h 85 o #t
# KChIP4N1 #= KChIP4N3 5 Kv4.3 cRNA —a2 iz 41 3] RSB GF & 4m
Y. rE&ar Kva. 3 AP R BARER I F. IHFEGHE
REKvd. 3 W RFN M ERK. R4E KChIP4N3 #3923 Kvd. 3 9% %48,
15 4258 KChIP4N1 Mkt E#tat Kvd. 3 sk K & B E4A (ns).

# 9. NI A B P il it KChIP4NL F= KChIP4N3 8% Kvd
..

20
B &
AFBPEAARBLFTAEZEXEBTBRA LB AR
ENALARREEETRENRSFRAFER. AEFRAFEHBASCHE
AEATHRAZRPAREA.
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51

=

H1/1807

110> FHEAR AT

FFol&k

120> HBEMBERESREMAR

<130>

<140>
41

<1507
<151>

<150>
151>

<150>
<151>

<150>
161>

150>
151>

<150>
151>

<150>
<151>

<130>
<151>

<150>
151>

<150>
{151>

160>

170>

<2107

211>
212>

MNI-070CP5

60/110, 033
1998-11-25

60/109, 333
1998-11-20

60/110, 277
1998-11-30

09/298, 731
1999-04-23

09/350, 614
1999-07-09

09/350, 874
1999-07-09

09/399, 913
1999-09-21

09/400, 492
1999-09-21

PCT/US99/27428

1999-11-19

09/670, 756
2000-09-27

109

PatentIn Ver. 2.0

1463
DNA

166



01819168. 1

r%‘
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* H2/180H

<213> A (Homo sapiens)

<2207
<221> CDS
<222> (225).. (872)

<400> 1

gaatagcccee

gectectage

ttttctetee

gggceggece

atg
Met

gat
Asp

gag
Glu

ctg
Leu

gte
Val

gga
Gly
85

act

Thr

att
Ile

ggce
Gly

aag
Lys

gga
Gly

cag
Gln

aac

Asn
70

gat
Asp

cag
Gln

tta
Leu

ace
Thr

att
Ile

ctg

Leu

gte
Val
55

ctttcactte tgagtcecetg catgtgeggg

ctegecteca cgtttgetga ataccaaget

tccaattcag agtagacaaa ccacggggat

cggggtccca actegeacte aagtettege

ttc
Phe

gaa
Glu

gag
Glu
40

ctt
Leu

gaa gac

Glu

gcc

Asp

age

Ala Ser

aca

Thr

ttg

ggce
Gly

aga

tca
Ser

gat
Asp
25

cag

Gln

tat
Tyr

aca
Thr

acg
Thr

tece

Ser
105

gga

tct

Ser
10

gag
Glu

cte

Leu

cga
Arg

tte
Phe

tat
Tyr
90

gtg
Val

act

ctg caa
Leu Gln

ctg gag

acc aaa
Thr Lys

atg acc

Leu Glu Met Thr

gag gcc
Glu Ala

gge tte
Gly Phe
60

aag cag

Lys Gln
75

gee cat

Ala His

aag ttc
Lys Phe

gtc cac

30

cag acc
Gln Thr
45

aaa aat

Lys Asn

atc tat
Ile Tyr

tac ctc
Tyr Leu

gag gac
Glu Asp
110

gag aaa

Leu Arg Gly Thr Val His Glu Lys

caa
Gln
15

atg
Met

aac

Asn

gag
Glu

get
Ala

ttc
Phe

95
ttt
Phe

cta

167

gctgaagaag gaagccagaa 60

gcaggegage tgeegggege 120

ttetttccag ggtaggggag 180

tgee atg ggg gee gte 236

agg
Arg

gtt
Val

tte
Phe

tge
Cys

cag
Gln
80

aat
Asn

gta

Met Gly Ala Val

cga
Arg

tge
Cys

acc
Thr

cce
Pro
65

ttt
Phe

gee

Ala

acc

cce
Pro

cat
His

aag
Lys
50

agt
Ser

tte
Phe

tte
Phe

gect

Val Thr Ala

agg tgg aca
Leu Arg Trp Thr Phe Asn

tcg aaa
Ser Lys
20

cgg cce
Arg Pro
35

agg gag
Arg Glu

get gtg
Gly Val

cct cat
Pro His

gac acc
Asp Thr
100

ctg tcg
Leu Ser

115

ttt aat

284

332

380

428

476

524

572

620
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120 125 130
ttg tat gac atc aac aag gac gga tac ata aac aaa gag gag atg atg 668
Leu Tyr Asp Ile Asn Lys Asp Gly Tyr Ile Asn Lys Glu Glu Met Met
135 140 145
gac att gtc aaa gcc atc tat gac atg atg ggg aaa tac aca tat cct 716
Asp Ile Val Lys Ala Ile Tyr Asp Met Met Gly Lys Tyr Thr Tyr Pro
150 155 160
gtg ctc aaa gag gac act cca agg cag cat gtg gac gtc ttc ttc cag 764
Val Leu Lys Glu Asp Thr Pro Arg Gln His Val Asp Val Phe Phe Gln
165 170 175 180
aaa atg gac aaa aat aaa gat ggc atc gta act tta gat gaa ttt ctt 812
Lys Met Asp Lys Asn Lys Asp Gly Ile Val Thr Leu Asp Glu Phe Leu
185 190 195
gaa tca tgt cag gag gac gac aac atc atg agg tct ctc cag ctg ttt 860
Glu Ser Cys Gln Glu Asp Asp Asn Ile Met Arg Ser Leu Gln Leu Phe
200 205 210
caa aat gtc atg taactggtga cactcagcca ttcagctctc agagacattg 912
Gln Asn Val Met
215
tactaaacaa ccaccttaac accctgatct gecettgtte tgattttaca caccaactet 972
tgggacagaa acacctttta cactttggaa gaattctctg ctgaagactt tcttatggaa 1032
cccagcatca tgtggectcag tctetgattg ccaactcttc ctetttette ttettgagag 1092
agacaagatg aaatttgagt ttgttttggé agcatgetca tetectcaca ctgetgeect 11562
atggaaggtc cctctgetta agecttaaaca gtagtgecaca aaatatgetg cttacgtgee 1212
cceageceac tgectccaag tcaggeagac ctiggtgaat ctggaagcaa gaggacctga 1272
gccagatgea caccatctct gatggectcc caaaccaatg tgeotgttte tcttoctttg 1332
gtgggaagaa tgagagttat ccagaacaat taggatctgt catgaccaga ttgggagage 1392
cagcacctaa catatgtggg ataggactga attattaage atgacattgt ctgatgaccc 1452
aaactgeece g 1463
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*  H4/180H

210> 2
211> 216
<212> PRT
<213> A (Homo sapiens)

<400> 2

Met

1

Arg

Cys

Thr

Pro

65

Phe

Ala

Thr

Trp

Glu

145

Tyr

Val

Asp

Leu

Gly

Pro

His

Lys

50

Ser

Phe

Phe

Ala

Thr

130

Glu

Thr

Phe

Glu

Gln
210

Ala Val

Lys
20

Ser

Arg Pro

35

Arg Glu

Gly Val

His

Pro

Thr
100

Asp

Leu Ser

115

Phe Asn

Met Met

Tyr Pro

Phe Gln

180

Phe
195

Leu

Leu Phe

Met Gly
5

Asp Lys

Glu Gly

Leu Gln

Val Asn

70

Gly
85

Asp

Thr Gln

Ile Leu

Leu Tyr

Ile
150

Asp

Val
165

Leu

Lys Met

Glu Ser

Gln Asn

Thr Phe Ser Ser Leu Gln Thr Lys

Ile Glu Asp
25

Leu Glu Gln
40

Val Leu Tyr
55

Glu Asp Thr

Ala Ser Thr

Thr Gly Ser

105

Leu Arg Gly
120

Asp Tle Asn
135

Val Lys Ala

Lys Glu Asp

Asp Lys Asn

185

Cys Gln Glu
200

Val Met
215

10

Glu Leu Glu

Leu Glu Ala

Arg Gly Phe

60

Phe Lys Gln
75

Tyr Ala His
90

Val Lys Phe

Thr Val His

Lys Asp Gly

140

Ile Tyr Asp
155

Thr Pro Arg
170

Lys Asp Gly

Asp Asp Ash

169

Met Thr
30

Gln Thr
45

Lys Asn

Ile Tyr

Tyr Leu

Glu Asp
110

Glu
125

Lys

Tyr Ile

Met Met

Gln His

Ile Val

190

Ile
205

Met

Gln

15

Met

Asn

Glu

Ala

Phe

95

Phe

Leu

Asn

Gly

Val

175

Thr

Arg

Arg

Val

Phe

Cys

Gln

80

Asn

Val

Arg

Lys

Lys

160

Asp

Leu

Ser
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* H5/180H

210> 3

21
212>
213>

<220>

221>
<222>

<400> 3
ggcacacaac ccctggattc ttcggagaat atgeccgtgag

1856
DNA

K& (Rattus sp.)

CDS
(300). . (1034)

tcttggetag cagatgttta gggactggtt aagectttgg

gegggaaataa aagcaaagat taccatgaat tgcaagatta

aggagagagg tggagggegg agtagacagg agggaggeag

tggtggaaat aaccctgcac ttggaacagc ggcaaagaag

atg
Met
1

cag
Gln

tgt

Cys

gat
Asp

cct
Pro
65

gaa

Glu

gtg
Val

cct
Pro

gee
Gly

tce
Ser

gac
Asp
50

gag
Glu

ctg
Leu

gtt
Val

gee

cge

Ala Arg

gag
Glu

tct
Ser
35

aag

Lys

gga
Gly

caa
Gln

tct
Ser
20

ctg

Leu

atc
Ile

ctg
Leu

gte
Val

gaa
Glu

gtt ctg

ctt

gee

tac

ceg

Val Leu Leu Ala Tyr Pro

5

gaa ggg
Glu Gly

aaa cta
Lys Leu

gag gat
Glu Asp

gag cag
Glu Gln
70

ctt tac

Leu Tyr
85

gag aca
Glu Thr

cte
Leu

ctg
Leu

gat
Asp
50

ctt
Leu

cgg
Arg

tte
Phe

cag
Gln

cac
His
40

ctg

Leu

gag
Glu

gga
Gly

aag
Lys

acc
Thr
25

tac

Tyr

gag
Glu

geca

Ala

tte
Phe

cag
Gln

10

ttg
Leu

cte
Leu

atg
Met

cag

Gln

aaa
Lys
90

atc
Ile

gga
Gly

4244
Gly

888
Gly

acc
Thr

acg
Thr
75

aac
Asn

tac
Tyr

170

gtgttgecaa ttattagtte 60

agaaattacc ttaggaaaac 120

cctagcaatt gcaaggtagg 180

aaagtgagag gaagctagge 240

cgegattttc cagctttaa

acg

ata
Ile

ctg
Leu

atg
Met
60

aac

Asn

gag
Glu

get
Ala

gag

gta
Val

att
Ile
45

gtt
Val

tte
Phe

tge
Cys

cag
Gln

atg ttg acc
Thr Glu Met Leu Thr

gtg
Val
30

gac

Asp

tge
Cys

ace

Thr

cce
Pro

ttt
Phe

15

gtc
Val

ttg
Leu

cat
His

aag
Lys

agt
Ser
95

ttc
Phe

ctg
Leu

tecg
Ser

cgg
Arg

aga
Arg
80

gt
Gly

cet
Pro

299

347

395

443

491

539

587

635
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100 105 110
cat gga gat gcc age aca tac gea cat tac cte ttc aat gee tte gac 683
His Gly Asp Ala Ser Thr Tyr Ala His Tyr Leu Phe Asn Ala Phe Asp
115 120 125
acc acc cag aca gge tct gta aag ttc gag gac ttt gtg act get ctg 731
Thr Thr Gln Thr Gly Ser Val Lys Phe Glu Asp Phe Val Thr Ala Leu
130 135 140
tcg att tta ctg aga gga acg gtc cat gaa aaa ctg agg tgg acg ttt 779
Ser 1le Leu Leu Arg Gly Thr Val His Glu Lys Leu Arg Trp Thr Phe
145 150 155 160
aat ttg tac gac atc aat aaa gac ggc tac ata aac aaa gag gag atg 827
Asn Leu Tyr Asp Ile Asn Lys Asp Gly Tyr Ile Asn Lys Glu Glu Met
165 170 175
atg gac ata gtg aaa gcc atc tat gac atg atg ggg aaa tac acc tat 875
Met Asp Ile Val Lys Ala Ile Tyr Asp Met Met Gly Lys Tyr Thr Tyr
180 185 190
cct gtg cte aaa gag gac act cce agg cag cac gtg gac gtc tte tte 923
Pro Val Leu Lys Glu Asp Thr Pro Arg Gln His Val Asp Val Phe Phe
195 200 209
cag aaa atg gat aaa aat aaa gat ggc att gta acg tta gac gaa ttt 971
Gln Lys Met Asp Lys Asn Lys Asp Gly Ile Val Thr Leu Asp Glu Phe
210 215 220
ctc gag tcc tgt cag gag gat gac aac atc atg agg tct cta cag ctg 1019
Leu Glu Ser Cys Gln Glu Asp Asp Asn Ile Met Arg Ser Leu Gln Leu
225 230 235 240
ttc caa aat gtc atg taactgagga cactggccat cctgectctca gagacactga 1074
Phe GIn Asn Val Met
245

caaacacctc aatgcecctga tetgeceettg
gaaatacctt ttacactttg gaagaattc?
cgagtggetc agtctetgat tgccaactct
tgaaatccga agtttgtttt ggaagcatge

aaggccccte tgettgaget taaacagtag

ttccagtttt acacatcaac

ctgetgaaga ctttctacaa

tcctecectee tectettgag

ccatctctec atgetgetge

171

tgcacagttt tctgegtata

tctegggaca 1134

aacctggcac 1194

agggacgagce 1254

tgeeetgtgg 1314

cagatcccca 1374
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actcactgece
cgatggecte
tacagagcac
aataggactg
tttttccaga
tcttttaaca
ctgetecaage
taacttttat
aa

210> 4
211> 245
<212> PRT
213> KR
<400> 4
Met Pro Ala

1

Gln Gly Glu

Ser Ser
35

Cys

Asp Lys
50

Asp

Pro Glu Gly

65

Glu Leu Gln
Val Val Asn

His Gly Asp
115

tctaagtcag gcagaccctg

ccaagccaat gtgcctgett
ttagagcetta ccatgaaaat
aattattaag catggtggta
ggtagggact aataattctc
catccaggag ggaaaccget
ccageactge atgtetetee

accctgttat aatcaataaa

(Rattus sp.)

Arg
5

Ser
20

Leu

40

Ile
95

Leu
70

Val
85

Glu
100

atcaatctga

ctcttectet

actgggagag

tcagatgatg

ccacactagc

geecagtggt

cggaaggtee

cagaactatt

Val Leu Leu Ala Tyr Pro Gly Thr Glu

10

Glu Gly Leu Gln Thr Leu Gly Ile Val

25

Lys Leu Leu His Tyr Leu Gly Leu Ile

Glu Asp Asp Leu Glu Met Thr Met Val

Glu Gln Leu Glu Ala Gln Thr Asn Phe

75

Leu Tyr Arg Gly Phe Lys Asn Glu Cys

90

Glu Thr Phe Lys Gln Ile Tyr Ala Gln

105

accaaatgtg

ggtggeaaga

gcagcaccta

caaacagcce

acctacgatc

ctatceettce

agaatgectg

tcgtacaaaa

Met

Val

30

Asp
45

Cys
60

Thr

Pro

Phe
110

caccatccte

aagaacgcte

acacatgtag

atgtcatttt

atagaacaag

tetecatecee

tgaaatgetg

daaaaaaaaa

Thr

Leu
15

Val Leu

Leu Ser
His

Arg

Arg
80

Lys

Ser Gly

95

Phe Pro

Ala Ser Thr Tyr Ala His Tyr Leu Phe Asn Ala Phe Asp

120 -

172

125

1434

1494

1554

1614

1674

1734

1794

1854

1856
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Thr Thr Gln Thr
130

Ser Ile Leu Leu

145

Asn Leu Tyr Asp

Ile Val

180

Met Asp

Val Leu

195

Pro Lys

Gln Lys Met

210

Asp

Leu Glu Ser

225

Cys

Phe Gln Asn Val

<2105 5

<211> 1907
<212> DNA

213> /PR (Mus

<2207
<221> CDS

Gly Ser Val Lys
135

Arg Gly Thr Val
150

Ile Asn Lys Asp
165

Lys Ala Ile Tyr
Glu Asp Thr Pro
200

Lys Asn Lys Asp
215

Gln Glu Asp Asp
230

Met
245

musculus)

<222> (477).. (1124)

<400> 5

cggeccectg agatccagcec

cgggeggage geagetceeg

gecacgeegge ccegtgteea

gaagccagtg geceggetgg

ctctggeecect gggagtcagt

ggegeecegg ccccacgttt

CgagcgCcges

caccgeacgce

acatcaggca

gtgeeegeac

gcatgtgect

tctgaatace

Phe Glu Asp

His Glu Lys

155
Gly Tyr Ile
170
Asp Met Met
185

Arg Gln His

Ile Val

Gly

Ile Met
235

Asn

8CEEALCEBEC

ggegeggget

ggetttgggg

CEBEBEEECEC

ggctgaagaa

aagctgeagg

173

Phe Val Thr
140

Leu Arg Trp

Asn Lys Glu

Gly Lys Tyr

190
Val Asp Val
205

Thr
220

Leu Asp

Arg Ser Leu

cgggtegeag
cggeagecte
cteggggete
ctgtgaaggc
ggcagcagcee

cgagetgete

Ala Leu

Thr Phe

160

Glu Met
175

Thr Tyr

Phe Phe

Glu Phe

Gln Leu
240

caggggegeg 60

ggeegtgegeg 120
gggeectegga 180
tcocgegage 240
acgagctcca 300

ggggettttt 360



01819168. 1 7oAl & E9/1801

tgettteteg cttttectet cectccaatte aaagtgggea atccacaceg atttetttte 420

aggggaggga agagacaggg cctggggtee caagacgeac acaagtctte getgec atg 479
Met
1

ggg gee gtc atg gge act ttc tce tece ctg cag acc aaa caa agg cga 527
Gly Ala Val Met Gly Thr Phe Ser Ser Leu Gln Thr Lys Gln Arg Arg
5 10 15

cce tct aaa gac aag att gag gat gag cta gag atg acc atg gtt tge 575
Pro Ser Lys Asp Lys Ile Glu Asp Glu Leu Glu Met Thr Met Val Cys
20 25 30

cac cgg cct gag gga ctg gag cag ctt gag geca cag acg aac ttc acc 623
His Arg Pro Glu Gly Leu Glu Gln Leu Glu Ala Gln Thr Asn Phe Thr
35 40 45

aag aga gaa ctg caa gtc ttg tac cgg gga ttc aaa aac gag tge cet 671
Lys Arg Glu Leu Gln Val Leu Tyr Arg Gly Phe Lys Asn Glu Cys Pro
50 55 60 65

agc ggt gtg gtc aat gaa gaa aca ttc aag cag atc tac get cag ttt 719
Ser Gly Val Val Asn Glu Glu Thr Phe Lys Gln Ile Tyr Ala Gln Phe
70 75 80

ttc cct cac gga gat gec age aca tat gea cat tac ctc ttc aat gee 767
Phe Pro His Gly Asp Ala Ser Thr Tyr Ala His Tyr Leu Phe Asn Ala
85 90 95

ttc gac acc acc cag aca ggc tct gta aag ttc gag gac ttt gtg act 815
Phe Asp Thr Thr Gln Thr Gly Ser Val Lys Phe Glu Asp Phe Val Thr
100 105 110

get ctg teg att tta etg aga ggg aca gtc cat gaa aaa cta agg tgg 863
Ala Leu Ser Ile Leu Leu Arg Gly Thr Val His Glu Lys Leu Arg Trp
115 120 125

acg ttt aat ttg tat gac atc aat aaa gac ggc tac ata aac aaa gag 911
Thr Phe Asn Leu Tyr Asp Ile Asn Lys Asp Gly Tyr Ile Asn Lys Glu
130 135 140 145

gag atg atg gac ata gtc aaa gcc atc tat gac atg atg ggg aaa tac 959
Glu Met Met Asp Ile Val Lys Ala Ile Tyr Asp Met Met Gly Lys Tyr

150 155 160

174
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cct
Pro

acc tat
Thr Tyr

ttc tte
Phe Phe

cag
Gln
180

ctt
Leu

gaa ttt
Glu Phe
195

tte
Phe

cag ctg

Gln Leu

210

gagacactga

tcttgggaca

aacctggcac

agcatgcccea

atagtgcaca

tctgatgaat

gcttetette

aaatattggg

gatatcagat

cccacactag

tgtccagtgg

caagaaggtc

cagaactatt

210> 6

{211> 216
<212> FRT

gtg
Val
165

aaa
Lys

gaa
Glu

caa

ctc aaa
Leu Lys

atg gat
Met Asp

tca tgt
Ser Cys

aat gte
Gln Asn Val

185

200

Met

215

caaacacctt

gaaatacctt

cacgtggete

tctetteatg

gttttatget

ctgagccaaa

ctetggtegg

agaggcagea

gatgcaaatt

cacctgtggt

tetatcecte

cagaatgeet

tcgtaaaaaa

aatgccctga

ttacactttg

tgtctetgag

ctgetgeeet

tacacatatc

tgtgcaccat

aagaaagagt

cctaacacat

geccatgtea

catagagcaa

ctetcecatcece

gegaaacget

aaaaaaaaaa

<213> /M (Mus musculus)

gag gac act ccc agg
Glu Asp Thr Pro Arg
170

aaa aat aaa gat ggc

Lys Asn Lys Asp Gly

cag gag gat gac aac
Gln Glu Asp Asp Asn

tctgeecttg

gaagaattct

ggacgagegg

gtggaaggcec

cccaactcac

ccteccgatgg

gttctacgga

gtagaatagg

tttttttcaa

gtctcttaac

cctgetcaaa

gtacttttat

aaa

175

cat gtg
His Val
175

cag
Gln

att
Ile

gta acg
Val Thr
190

atc
Ile
205

atg aga
Met Arg

ttccaatttt

ctgctgaaga

agatccgact

cctetgettg

tgcctecaag

cctcccaage

acaattagag

actgaattat

aggtagggac

atgcccagaa

cccageactg

accctgttet

gat gtc
Asp Val

tta gat
Leu Asp

tct cta
Ser Leu

atg taactgagga cactggccat tctgctectea

acacaccaac

ctttctacaa

ttgttttgga

agcttaatea

tcaggcagac

caatgtgect

cttaccatga

taagcatggt

aaatgattct

ggggaaccac

catgtcccte

aatcaataaa

1007

1055

1103

1154

1214

1274

1334

1394

1454

1514

1574

1634

1694

1754

1814

1874

1907
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<400> 6

Met

1

Arg

Cys

Thr

Pro

65

Phe

Ala

Thr

Trp

Glu

145

Tyr

Val

Asp

Leu

Gly

Pro

His

Lys

50

Ser

Phe

Phe

Ala

Thr
130

Glu

Thr

Phe

Glu

Gln
210

210> 7
<2117 1534
<212> DNA
<213> KH, (Rattus sp.)

Ala

Ser

Arg

35

Arg

Gly

Pro

Asp

Leu

115

Phe

Met

Tyr

Phe

Phe

195

Leu

Val

Lys

20

Pro

Glu

Val

His

Thr

100

Ser

Asn

Met

Pro

Gln

180

Leu

Phe

Met Gly Thr

Asp Lys Ile

Glu Gly Leu

Leu Gln Val

a5

Yal Asn Glu
70

Gly Asp Ala
85

Thr Gln Thr

Ile Leu Leu

Leu Tyr Asp

135

Asp Ile Val
150

Val Leu Lys
165

Lys Met Asp

Glu Ser Cys

Gln Asn Val
215

Phe Ser Ser Leu Gln
10

Glu Asp Glu Leu Glu
25

Glu GIn Leu Glu Ala
40

Leu Tyr Arg Gly Phe
60

Glu Thr Phe Lys Gln
75

Ser Thr Tyr Ala His
90

Gly Ser Val Lys Phe
105

Arg Gly Thr Val His
120

Ile Asn Lys Asp Gly
140

Lys Ala Ile Tyr Asp
155

Glu Asp Thr Pro Arg
170

Lys Asn Lys Asp Gly
185

Gln Glu Asp Asp Asn
200

Met

176

Thr

Met

Gln
45

Lys

Ile

Tyr

Glu

Glu

125

Tyr

Met

Gln

Ile

Ile
205

Lys

Thr

30

Thr

Asn

Tyr

Leu

Asp

110

Lys

Ile

Met

His

Val

190

Met

Gln
15

Met

Asn

Glu

Ala

Phe
95

Phe

Len

Asn

Gly

Val

175

Thr

Arg

Arg

Val

Phe

Cys

Gln

80

Asn

Val

Arg

Lys

Lys

160

Asp

Leu

Ser
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<220>
<221> CDS
<222> (31).. (711)

<400> 7
gtcccaagte gcacacaagt cttcgetgece atg ggg gee gte atg ggt acce tte
Met Gly Ala Val Met Gly Thr Phe

teg
Ser

tgg
Trp
25

acc

Thr

acg
Thr

aac
Asn

tac

Tyr

cte

Leu
105

gac
Asp

aaa

Lys

ata

Ile

tce
Ser
10

tat
Tyr

atg
Met

aac
Asn

gag
Glu

get
Ala
90

tte

Phe

ttt
Phe

ctg
Leu

aac
Asn

ctg
Leu

tac
Tyr

gtt
Val

ttc
Phe

tge
Cys
75

cag
Gln

aat
Asn

gtg
Val

agg
Arg

aaa
Lys

cag
Gln

cag
Gln

tge
Cys

acc
Thr
60

cce
Pro

ttt
Phe

tgg
Trp
140

gag
Glu

acc

Thr

tat
Tyr

cat
His
45

aay
Lys

agt
Ser

ttc
Phe

ttc
Phe

get
Ala
125

acg

Thr

gag
Glu

aaa

Lys

cag
Gln
30

Cgg
Arg

aga
Arg

get
Gly

cct
Pro

gac
Asp
110

ctg

Leu

ttt
Phe

atg
Met

caa

agg

cga

cce

Gln Arg Arg Pro

15

aga
Arg

cct

Pro

gaa
Glu

gtg
Val

cat
His
95

acc
Thr

teg
Ser

aat
Asn

atg
Met

gac
Asp

gag
Glu

ctg
Leu

gtt
Val
80

gga
Gly

acc
Thr

att
Ile

ttg
Leu

gac
Asp

aag
Lys

gga
Gly

caa
Gln
65

aac
Asn

gat

Asp

cag
Gln

.t ta

Leu

tac
Tyr
145

ata
Ile

atc
Ile

ctg
Leu
50

gte
Val

gaa
Glu

gce
Ala

aca
Thr

ctg
Leu
130

gac

Asp

gtg
Val

tet
Ser

gag
Glu
35

gag
Glu

ctt
Leu

gag
Glu

age
Ser

ggc
Gly
115

aga
Arg

atc

Ile

aaa
Lys

177

aaa
Lys
20

gat
Asp

cag
Gln

tac
Tyr

aca

Thr

aca

Thr
100

tct
Ser

gga
Gly

aat
Asn

gce
Ala

gac
Asp

gat
Asp

ctt
Leu

cgg
Arg

tte
Phe
85

tac
Tyr

gta
Val

acg

Thr

aaa
Lys

atc

Ile

atc

gee

Ile Ala

ctg
Leu

gag
Glu

gga
Gly

70

aag
Lys

gea
Ala

aag
Lys

gtc
Val

gac
Asp
150

tat
Tyr

gag
Glu

gea
Ala
55

tte
Phe

cag
Gln

cat
His

tte
Phe

cat
His
135

g8¢
Gly

gac
Asp

tgg
Trp

atg
Met
40

cag

Gln

aaa
Lys

atc

Ile

tac
Tyr

gag
Glu
120

gaa
Glu

tac
Tyr

atg
Met

o4

102

150

198

246

294

342

390

438

486

534
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155

aaa tac
Lys Tyr

acc
Thr

atg ggg
Met Gly
170

tte
Phe

cac gtg
His Val
185

gac gtc
Asp Val

gta acg
Val Thr

tta gac gaa
Glu

205

Leu Asp

tct cta cag
Ser Leu Gln
220

atg agg
Met Arg

cetgetetea gagacactga

acacatcaac

tctcgggaca

ctttctacaa aacctggcac

tcetettgag agggacgage

atgectgetge tgeecetgtgg
tctgegtata cagatcccca
accaaatgtg caccatcctc
ggtgggaaga aagaacgcte
geagcaccta acacatgtag
caaacagccc atgtcatttt
cctacgatca tagaacaagt
tatcccttet cteecatcece
gaatgecctgt gaaatgctgt

cgtacaaaaa aaaaaaaaaa

<210> 8

tat
Tyr

tte
Phe
190

ttt
Phe

ctg
Leu

cct

Pro
175

cag

Gln

cte

Leu

tte
Phe

160

gtg
Val

aaa

Lys

gag
Glu

caa

Gln

ctce
Leu

aaa gag

Lys

atg
Met

gat
Asp Lys
195

aaa

tce tgt
Cys

210

cag

Ser Gln

aat gte

Val

atg
Asn Met

225

caaacacctc aatgcectga

gaaatacctt

cgegtggetce

tgaaatccga

aaggccccte

actcactgcc

cgatggcctc

tacagagcac

aataggactg

ttttccagag

cttttaacac

tgetecaagee

aacttttata

aaa

ttacactttg

agtctoctgat

agtttgtttt

tgettgaget

tctaagtcag

ccaagccaat

ttagagctta

aattattaag

gtagggacta

atccaggagg

cageactgea

ccctgttata

178

165

gac act ccc

Glu Asp Thr Pro

180
aat aaa gat

Asn Lys Asp

gag gat gac
Glu Asp Asp

taactgagga

tctgeeettg
gaagaattct
tgccaactet
ggaageatge
taaacagtag
gcagaccctg
gtgectgett
ccatgaaaat
catggtggta
ataattctcce
gaaaccgetg
tgteteteee

atcaataaac

agg
Arg

gge
Gly

aac

Asn
2156

cag
Gln

att
Ile
200

atc
Ile

cactggceat

ttooagﬁttt
ctgctgaaga
tceteccetee
ccatctctee
tgcacagttt
atcaatctga
ctettectet
actgggagag
tcagatgatg
cacactagca
cccagtggte
ggaaggtcca

agaactattt

082

630

678

731

791

851

911

971

1031

1091

1151

1211

1271

1331

1391

1451

15611

1534
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211> 227
<212> PRT
<213> K, (Rattus sp.)

<400> 8
Met Gly Ala Val Met Gly Thr Phe

1

Arg

Lys

Gly

Gln

65

Asn

Asp

Gln

Leu

Tyr
145

Ile

Leu

Met

Ser

Pro

Ile

Leu

50

Val

Glu

Ala

Thr

Leu

130

Asp

Val

Lys

Asp

Cys
210

Ser

Glu

35

Glu

Leu

Glu

Ser

Gly

115

Arg

Ile

Glu

Lys
195

G1n

5

Lys Asp
20

Asp Asp

Gln Leu

Tyr Arg

Thr Phe
85

Thr Tyr
100

Ser Val

Gly Thr

Asn Lys

Ala Ile
166

Asp Thr
180

Asn Lys

Glu Asp

Ile

Leu

Glu

Gly

70

Lys

Ala

Lys

Val

Asp
150

Tyr

Pro

Asp

Asp

Ala Trp

Glu Met
40

Ala Gln
55

Phe Lys

Gln Ile

His Tyr

Phe Glu

120

His Glu
135

Gly Tyr

Asp Met

Arg Gln

Gly Ile
200

Ser Ser Leu Gln Thr

Trp

25

Thr

Thr

Asn

Tyr

Leu

105

Asp

Lys

Ile

Met

His
185

Val

10

Tyr Tyr

Met Val

Asn Phe

Glu Cys

75

Ala Gln

90

Phe Asn

Phe Val

Leu Arg

Asn Lys
155

Gly Lys

170

Val Asp

Thr Leu

Asn Ile Met Arg Ser

215

179

Gln

Cys

Thr

60

Pro

Phe

Ala

Thr

Trp

140

Glu

Tyr

Val

Asp

Leu

220

Tyr

His

45

Lys

Ser

Phe

Phe

Ala

125

Thr

Glu

Thr

Phe

Glu

205

Gln

Gln

30

Arg

Arg

Gly

Pro

Asp
110
Leu

Phe

Met

Tyr
Phe
190

Phe

Leu

Gln
15

Arg

Pro

Glu

Val

His

95

Thr

Ser

Asn

Met

Pro

175

Gln

Leu

Phe

Arg

Asp

Glu

Leu

Val

80

Gly

Thr

Ile

Leu

Asp
160

Val

Lys

Glu

Gln
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Asn Val Met

225

<2107 9
211> 1540
<212> DNA
<213> /pi. (Mus musculus)

<220>
<221> CDS
<222> (77)..(757)

<400> 9
atccacaccg atttcttttc aggggaggga agagacaggg cctggggtcec caagacgeac 60

acaagtctte getgee atg ggg gee gte atg gge act tte tee tee ctg cag 112
Met Gly Ala Val Met Gly Thr Phe Ser Ser Leu Gln

acc
Thr

tat
Tyr

cac
His

45
aag

Lys

age
Ser

tte
Phe

tte
Phe

aaa

caa

agg

Lys Gln Arg

cag
Gln
30

cgg
Arg

aga
Arg

ggt
Gly

cet

Pro

gac
ASp
110

15

aga
Arg

cct
Pro

gaa
Glu

gtg
Val

cac
His
95

acc
Thr

gac
Asp

gag
Glu

ctg
Leu

gtc
Val
80

gga
Gly

acc
Thr

cga

aag
Lys

gga
Gly

caa
Gln
65

aat
Asn

gat
Asp

cag
Gln

1

cce
Pro

att
Ile

ctg
Leu
50

gte

Val

gaa
Glu

gee
Ala

aca
Thr

tct
Ser

gag
Glu
35

gag
Glu

ttg
Leu

gaa
Glu

age
Ser

ggc
Gly
115

aaa
Lys
20

gat
Asp

cag
Gln

tac
Tyr

aca
Thr

aca
Thr
100

tct
der

gac
Asp

gag
Glu

ctt
Leu

cgg
Arg

ttc
Phe
85

‘tat

Tyr

gta
val

5

atc gecc tgg tgg

Ile Ala

cta gag
Leu Glu

gag gca
Glu Ala
55

gga ttc

Gly Phe
70
aag cag

Lys Gln

gea cat

Ala His

aag ttc
Lys FPhe

180

Trp

atg
Met
40

cag
Gln

aaa
Lys

atc
Ile

tac
Tyr

gag
Glu
120

Trp
25

acce
Thr

acg
Thr

aac
Asn

tac
Tyr

cte
Leu
105

gac
ASp

tat
Tyr

atg
Met

aac
Asn

gag
Glu

get

10

tac
Tyr

gtt
Val

tte
Fhe

tgc
Cys
75

cag

Ala Gln

90
tte

Phe

ttt
Phe

aat

Asn

gtg
Yal

cag
Gln

tge
Cys

acc
Thr
60

cct
Pro

ttt
Phe

gee
Ala

act
Thr

160

208

256

304

352

400

448
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01819168. 1 Fro% & E16/1805T
get ctg teg att tta ctg aga ggg aca gtc cat gaa aaa cta agg tgg 496
Ala Leu Ser Ile Leu Leu Arg Gly Thr Val His Glu Lys Leu Arg Trp
125 130 135 140
acg ttt aat ttg tat gac atc aat aaa gac ggc tac ata aac aaa gag 544
Thr Phe Asn Leu Tyr Asp Ile Asn Lys Asp Gly Tyr Ile Asn Lys Glu

145 150 155
gag atg atg gac ata gtc aaa gec atc tat gac atg atg ggg aaa tac 592
Glu Met Met Asp Ile Val Lys Ala Ile Tyr Asp Met Met Gly Lys Tyr
160 165 170
acc tat cct gtg ctc aaa gag gac act ccc agg cag cat gtg gat gtc 640
Thr Tyr Pro Val Leu Lys Glu Asp Thr Pro Arg Gln His Val Asp Val
175 180 185
ttc ttc cag aaa atg gat aaa aat aaa gat ggc att gta acg tta gat 688
Phe Phe Gln Lys Met Asp Lys Asn Lys Asp Gly Ile Val Thr Leu Asp
190 195 200
gaa ttt ctt gaa tca tgt cag gag gat gac aac atc atg aga tct cta 736
Glu Phe Leu Glu Ser Cys Gln Glu Asp Asp Asn Ile Met Arg Ser Leu
205 210 215 220
cag ctg ttc caa aat gtc atg taactgagga cactggccat tctgctctea 187
Gln Leu Phe Gln Asn Val Met
225
gagacactga caaacacctt aatgccctga tctgoccttg ttccaatttt acacaccaac 847
tcttgggaca gaaatacctt ttacactttg gaagaattct ctgetgaaga ctttctacaa 907
aacctggcac cacgtggete tgtetetgag ggacgagegg agatcecgact ttgttttgga 967
ageatgecca tetetteatg ctgetgeeet gtggaaggee cetetgettg agettaatca 1027
atagtgcaca gttttatget tacacatatc cccaactcac tgcctccaag tcaggeagac 1087
tctgatgaat ctgagccaaa tgtgcaccaf cctecgatgg ccetcccaage caatgtgect 1147
gettetette ctetggtgge aagaaagagt gttctacgga acaattagag cttaccatga 1207
aaatattggg agaggcagca cctaacacat gtagaatagg actgaattat taagcatggt 1267
gatatcagat gatgcaaatt gcccatgtca tttttttcaa aggtagggac aaatgattct 1327
cccacactag cacctgtggt catagagcaa gtctcettaac atgeccagaa ggggaaccac 1387
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tgtccagtgg tetatcecte ctetecatee cetgetcaaa cccageactg catgtecete 1447

caagaaggtc cagaatgect gegaaacget gtacttttat accctgttct aatcaataaa 1507

cagaactatt tcgtacaaaa aaaaaaaaaa aaa

<210> 10
211> 227
<212> PRT
213> /MR (Mus

<400> 10

Met
1

Arg

Lys

Gly

Gln
65

Asn

Asp

Gln

Leu

Tyr

145

Ile

Leu

Gly Ala Val

Pro Ser Lys

20
Ile Glu Asp
35
Lea Glu Gln
50

Val Leu Tyr

Glu Glu Thr

Ala Ser Thr
100

Thr Gly Ser

115

Leu Arg Gly

130

Asp Ile Asn

Val Lys Ala

Lys Glu Asp

180

musculus)

Met

Asp

Glu

Leu

Arg

Phe
85

Tyr

Val

Thr

Lys

Ile

165

Thr

Gly Thr Phe

Ile Ala Trp

Leu Glu Met

40

Glu Ala Gln
95

Gly Phe Lys

70

Lys Gln Ile

Ala His Tyr

Lys Phe Glu

120

Val His Glu
135

Asp Gly Tyr
150

Tyr Asp Met

Pro Arg Gln

Ser Ser Leu
10

Trp Tyr Tyr
25

Thr Met Val

Thr Asn Phe

Asn Glu Cys
75

Ala Gln
90

Tyr

Leu Phe Asn

105

Asp Phe Val

Lys Leu Arg

Ile Asn Lys

155
Met Gly Lys
170

His
185

Val Asp

182

Gln Thr Lys

Gln Tyr Gln

30

His Arg
45

Thr
60
Pro

Arg

Ser Gly

Phe Phe Pro

Ala Phe Asp

110

Thr Ala
125

Leu

Trp Thr Phe

140

Glu Glu Met

Tyr Thr Tyr

Yal Phe Phe

190

Gln Arg
15

Arg Asp

Pro Glu

Glu Leu

Val Val

80

His
95

Gly

Thr Thr

Ile

Ser

Asn Leu

Met Asp

160
Pro Val
175

Gln Lys

1540
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Met Asp Lys Asn Lys Asp Gly Ile Val Thr Leu Asp Glu Phe Leu Glu
195 200 205

Ser Cys Gln Glu Asp Asp Asn Ile Met Arg Ser Leu Gln Leu Phe Gln
210 215 220

Asn Val Met
225

210> 11

211> 955

<212> DNA

<213> KB (Rattus sp.)

<220>
<221> CDS
<222> (345).. (953)

<220
223> MNEEBEFEIRE 92 £ Xaa AT UL R EE A

<400> 11
gtcegggeac acaacccetg gattcttegg agaatatgee gtgacggtgt tgecaattat 60

tagttctett ggetageaga tgtttaggga ctggttaage ctttggagaa attaccttag 120
gaaaacgggg aaataaaagc aaagattacc atgaattgca agattaccta gcaattgcaa 180
ggtaggagga gagaggtgga gggeggagta gacaggagge agggagaaag tgagaggaag 240
ctaggetggt ggaaataacc ctgecacttgg aacageggea aagaagegeg attttccage 300
tttaaatgee tgecegegtt ctgettgect accegggaac ggag atg ttg acc cag 356
Met Leu Thr Gln
1
gge gag tct gaa ggg ctc cag acc ttg ggg ata gta gtg gtc ctg tgt 404

Gly Glu Ser Glu Gly Leu Gln Thr Leu Gly Ile Val Val Val Leu Cys
5 10 15 20

tee tct ctg aaa cta ctg cac tac ctc ggg ctg att gac ttg tcg gat 452
Ser Ser Leu Lys Leu Leu His Tyr Leu Gly Leu Ile Asp Leu Ser Asp
25 30 35

gac aag atc gag gat gat ctg gag atg acc atg gtt tgc cat cgg cct 500
Asp Lys Ile Glu Asp Asp Leu Glu Met Thr Met Val Cys His Arg Pro
40 45 50

183



01819168. 1

}“?

5 & H19/1801

gag
Glu

ctg
Leu

gtt
Val
85

gga

gga
Gly

caa
Gln
70

aac
Asn

gat

Gly Asp

acc

Thr

att
Ile

ttg
Leu

gac
Asp
165

gtg
Val

aaa

cag

Gln

tta
Leu

tac
Tyr
150

ata
Ile

cte
Leu

atg

ctg
Leu
55

gtc

Val

gaa
Glu

gee
Ala

aca

Thr

ctg
Leu

135

gac

Asp

gtg
Val

aaa
Lys

gat

Lys Met Asp

<210> 12

211> 203
<212> PRT
<213> KH (Rattus sp.)

<400> 12

gag
Glu

ctt
Leu

gag
Glu

age
Ser

ggc
Gly
120

aga
Arg

atc

Ile

gag
Glu

aaa

cag
Gln

tac
Tyr

aca
Thr

aca
Thr
105

tet
Ser

gga
Gly

aat
Asn

gee
Ala

gac
Asp
185

aat

ctt
Leu

cgg
Arg

tte
Phe
90

tac

Tyr

gta
Val

acg
Thr

aaa
Lys

atc
Ile
170

act
Thr

aaa

gag gca
Glu Ala
60

gga ttc
Gly Phe
75

aag cng
Lys Xaa

gca cat
Ala His

aag ttec
Lys Phe

gte cat
Val His
140

gac ggc
Asp Gly
155

tat gac
Tyr Asp

tcc agg
Ser Arg

gat gg

Lys Asn Lys Asp

200

cag acg
Gln Thr

aaa aac
Lys Asn

atc tac
Ile Tyr

tac ctc
Tyr Leu
110

gag gac
Glu Asp
125

gaa aaa
Glu Lys

tac ata
Tyr Ile

atg atg
Met Met

cag cac
Gln His
190

aac
Asn

gag
Glu

get
Ala
95

tte
Phe

ttt
Phe

ctg
Leu

aac
Asn

ggg
Gly
175

gtg
Val

184

tte
Phe

tge
Cys
80

cag
Gln

aat
Asn

gtg
Val

aag
Lys

aaa
Lys
160

aaa
Lys

gac
Asp

acc
Thr
69

cce
Pro

ttt
Phe

gee
Ala

act
Thr

tgg
Trp
145

gag
Glu

tac
Tyr

gte
Val

aag
Lys

agt
Ser

tte
Phe

tte
Phe

get
Ala
130

acg
Thr

gag
Glu

acc
Thr

ttc
Phe

aga
Arg

ggt
Gly

cet
Pro

gac
Asp

115

ctg
Leu

ttt
Phe

atg
Met

tat
Tyr

tte
Phe
195

gaa
Glu

gtg
Val

cat
His
100

acc
Thr

tcg
Ser

aat
Asn

atg
Met

ctt
Leu
180

cag
Gln

548

596

644

692

740

788

836

884

932

955
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Met Leu

Val Val

Asp Leu

Cys His
50

Thr Lys
65

Pro Ser

Phe Phe

Ala Phe

Thr Ala

130

Trp Thr

145

Glu Glu

Tyr Thr

Val Phe

Thr Gln

Leu Cys
20

Ser Asp
35

Arg Pro

Arg Glu

Gly Val

Pro His

100

Asp Thr
115

Leu Ser

Phe Asn

Met Met

Tyr Leu

180

Phe Gln
195

210> 13

211> 2009
<212> DNA
<213> A (Homo sapiens)

<220>

<221> CDS
<222> (207).. (1016)

Gly Glu

Ser Ser

Asp Lys

Glu Gly

Leu Gln

70

Val Asn
85

Gly Asp

Thr Gln

Ile Leu

Leu Tyr

150

Asp Ile
165

Val Leu

Lys Met

Ser

Leu

Ile

Leu

55

Val

Glu

Ala

Thr

Leu

135

Asp

Val

Lys

Asp

Glu

Lys

Glu
40

Glu

Leu

Glu

Ser

Gly

120

Ile

Lys

Glu

Lys
200

Gly Leu Gln Thr Leu
10

Leu Leu His Tyr Leu
20

Asp Asp Leu Glu Met
45

Gln Leu Glu Ala Gln
60

Tyr Arg Gly Phe Lys
75

Thr Phe Lys Xaa Ile
90

Thr Tyr Ala His Tyr
105

Ser Val Lys Phe Glu
125

Gly Thr Val His Glu
140

Asn Lys Asp Gly Tyr
155

Ala Ile Tyr Asp Met
170

Asp Thr Ser Arg Gln
185

Asn Lys Asp

185

Gly
Gly
30

Thr

Thr

Asn

Tyr

Leu

110

Asp

Lys

Ile

Met

His
190

Ile Val
15

Leu Ile

Met Val

Asn Phe

Glu Cys
80

Ala Gln
95

Phe Asn

Phe Val

Leu Lys

Asn Lys
160

Gly Lys
175

Val Asp
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<400> 13
ctcacctget gectagtgtt cectetectg ctecaggace tecgggtaga ccteagacce 60

cgggeccatt cccagactca gectecagece ggacttccec ageccegaca geacagtagg 120

ccgeecagggg gegeegtgtg agegeectat cecggecace cggegecece tcccacggee 180

cgggeggeag cggggegecg ggggee atg cgg gge cag ggc cge aag gag agt
Met Arg Gly Gln Gly Arg Lys Glu Ser

ttg
Leu
10

cac
His

ctg
Leu

tta
Leu

cca

Pro

cct
Pro
90

gag
Glu

att
Ile

caa
Gln

tce

Ser

cct
Pro

ctg
Leu

goco
Ala

gac
Asp
75

gag
Glu

ttg
Leu

gte
Val

gga
Gly

gat
Asp

cca
Pro

ccg
Pro

gce
Ala
60

age
Ser

ggt
Gly

cag
Gln

aat
Asn

gac
Asp
140

tce
Ser

4544
Gly

Cys
45

cca
Pro

gtg
Val

ctg
Leu

gte
Val

gag
Glu
125

tce
Ser

cga
Arg

ccC
Pro
30

tge
Cys

gce
Ala

gac
Asp

gag
Glu

ctg
Leu
110

gag

Glu

age
Ser

gac
Asp
15

act
Thr

ggg
Gly

tce
Ser

gat
Asp

cag
Gln
95

tac

Tyr

aac
Asn

ace
Thr

ctg
Leu

aaa
Lys

cce

Pro

ctc
Leu

gaa
Glu
80

ctg

Leu

cgg
Arg

tte
Phe

tat
Tyr

gac
Asp

aaa
Lys

caa

Gln

cge
Arg
65

ttt
Phe

cag
Gln

ggc
Gly

aag
Lys

gee
Ala
145

gge tece tac
Gly Ser Tyr

20

geg ctg aag

Ala

gee
Ala
50

cce
Pro

gaa
Glu

gag
Glu

tte
Phe

cag
Gln
130

act
Thr

Leu
35

ctg
Leu

cac
His

ttg
Leu

caa
Gln

aag
Lys
115

att
Ile

ttt
Phe

Lys

cce
Pro

aga
Arg

tee

Ser

acc
Thr
100

aac

Asn

tac
Tyr

cte

Leu

186

5

gac cag
Asp Gln

cag cga
Gln Arg

tca gte
Ser Val

cce cge
Pro Arg
70

acc gtg
Thr Val
85

aaa ttc
Lys Phe

gaa tgt
Glu Cys

tcec cag
Ser Gln

ttc aat
Phe Asn
150

cte
Leu

ttc
Phe

agt
Ser
55

ctg
Leu

tgt
Cys

acg
Thr

cce
Pro

tte
Phe
135

gee
Ala

acg

Thr

ctc
Leu
40

gaa

Glu

ctg
Leu

cac
His

cge
Arg

agce
Ser
120

ttt
Phe

ttt
Phe

ggcC
Gly
25

aag
Lys

aca

Thr

gac
Asp

cgg
Arg

aag
Lys
105

gga
Gly

cct
Pro

gac
Asp

233

281

329

377

425

473

021

969

617

665
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acc aac cat gat ggc tcg gtc agt ttt gag gac ttt gtg get ggt ttg 713
Thr Asn His Asp Gly Ser Val Ser Phe Glu Asp Phe Val Ala Gly Leu

155 160 165
tece gtg att ctt cgg gga act gta gat gac agg ctt aat tgg gee tte 761
Ser Val Ile Leu Arg Gly Thr Val Asp Asp Arg Leu Asn Trp Ala Phe
170 175 180 185
aac ctg tat gac ctt aac aag gac ggc tgc atc acc aag gag gaa atg 809
Asn Leu Tyr Asp Leu Asn Lys Asp Gly Cys Ile Thr Lys Glu Glu Met
190 195 200
ctt gac atc atg aag tcc atc tat gac atg atg gge aag tac acg tac 857
Leu Asp Ile Met Lys Ser Ile Tyr Asp Met Met Gly Lys Tyr Thr Tyr
205 210 215
cct gea ctc cgg gag gag gec cca agg gaa cac gtg gag age ttc tte 905
Pro Ala Leu Arg Glu Glu Ala Pro Arg Glu His Val Glu Ser Phe Phe
220 225 230
cag aag atg gac aga aac aag gat ggt gtg gtg acc att gag gaa ttc 953
Gln Lys Met Asp Arg Asn Lys Asp Gly Val Val Thr Ile Glu Glu Phe
235 240 245
att gag tct tgt caa aag gat gag aac atc atg agg tcc atg cag ctc 1001
Ile Glu Ser Cys Gln Lys Asp Glu Asn Ile Met Arg Ser Met Gln Leu
250 255 260 265
ttt gac aat gtc atc tageccccag gagagggggt cagtgtttee tggggggace 1056
Phe Asp Asn Val Ile
270
atgctctaac cctagtccag goggacctca cccttetett cccaggtecta tectcatect 1116
acgcctcect gggggetgga gggatccaag agettgggga ttcagtagte cagatctetg 1176
gagctgaagg ggecagagag tgggeagagt geatcteggg gggtgttece aactcccace 1236
agetetcace cecttectge ctgacaccca gtgttgagag tgeccctect gtaggaattg 1296
agcggttcee cacctectac cctactctag aaacacacta gagegatgtc tcctgetatg 1356
gtgcttceece catcectgac ctcataaaca tttcccetaa gactccecte tcagagagaa 1416
tgetccatte ttggeactgg ctggettete agaccageca ttgagagece tgtgggaggg 1476
ggacaagaat gtatagggag aaatcttggg cctgagtcaa tggataggtc ctaggaggtg 1536
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ggtggegtig

agctccaagt

cagaagacct

tggagagcct

tgeatgtgtt

ctgccaaaat

agtttttgtt

tceccacagt

<210> 14

<211> 270
<212> PRT

agaatagaag

tccacaggte

tgtctectta

ggggecagat

ggtggtggtt

ttcatcccac

tcccatgtte

ggatgcectta

ggeetggaca

tgctaccaca

gaaatgccce

atctggctcea

gtggtggeag

cctecttget

tctatagact

gaagggagag

<213> A (Homo sapiens)

<400> 14

Met Arg Gly Gln Gly Arg

1

Asp Gly Ser

Ala Leu

35

Lys

Gln Ala

20

Leu

Arg Pro His

65

Phe Glu Leu

Gln Glu Gln

Gly Phe Lys

115

Lys Gln

5

Tyr Asp G

20

Lys Gln

Pro Ser V

Arg Pro

Thr V

85

Ser

Thr
100

Lys P

Asn Glu C

Arg

Arg

Lys Glu

In Leu Thr

Phe Leu

40

al Ser Glu

55

Leu Leu

70

al Cys His

he Thr Arg

ys Pro Ser
120

gattatgatt

ggeccatcaaa

agaaattttc

tctetggeat

aatgtggatg

tatcgtcect

tgggaccttc

ggaaggages

Ser Leu Ser

10

Gly His Pro

25

Lys Leu Leu

Thr Leu

Asp Pro Asp

75

Pro Glu

90

Arg

Lys Glu Leu

105

Gly Ile Val

Ile Tyr Ser Gln Phe Phe Pro Gln Gly Asp

188

Ala Ala

gctcaggeat

atataagttt

cacaccctce

tgettectet

ggggatgtee
gttttgaggg
ctgaacttgg

aggcaggeat

Asp

Pro Gly

Pro Cys

45

Pro
60

Ser Val

Gly Leu

Gln Val

Glu
125

Asn

Ser

Pro

30

Cys

Ala

Asp

Glu

Leu
110

Glu Asn

Ser Thr

accaggttat

ccaggcetttg

tcggtatcca

ccttecttee

tggetgatge

ctatgacttg

ggecctatcac

age

Ser Arg Asp Leu

15

Thr Lys

Gly Pro
Leu

Ser

Glu
80

Asp

Gln
95

Leu
Tyr Arg

Phe

Tyr

1596

1656

1716

1776

1836

1896

1956

2009
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130 135 140

Ala Thr Phe Leu Phe Asn Ala Phe Asp Thr Asn His Asp Gly Ser Val
145 150 155 160

Ser Phe Glu Asp Phe Val Ala Gly Leu Ser Val Ile Leu Arg Gly Thr
165 170 175

Val Asp Asp Arg Leu Asn Trp Ala Phe Asn Leu Tyr Asp Leu Asn Lys
180 185 190

Asp Gly Cys Ile Thr Lys Glu Glu Met Leu Asp Ile Met Lys Ser Ile
195 200 205

Tyr Asp Met Met Gly Lys Tyr Thr Tyr Pro Ala Leu Arg Glu Glu Ala
210 215 220

Pro Arg Glu His Val Glu Ser Phe Phe Gln Lys Met Asp Arg Asn Lys
225 230 235 240

Asp Gly Val Val Thr Ile Glu Glu Phe Ile Glu Ser Cys Gln Lys Asp
245 250 255

Glu Asn Ile Met Arg Ser Met Gln Leu Phe Asp Asn Val Ile
260 265 270

210> 15

211> 1247

<212> DNA

213> K (Rattus sp.)

<220>
<221> CDS
<222> (2).. (172)

<400> 15
c cga gat ctg gac gge tcc tat gac cag ctt acg gge cac cct cca ggg 49
Arg Asp Leu Asp Gly Ser Tyr Asp Gln Leu Thr Gly His Pro Pro Gly
1 5 10 15

ccc agt aaa aaa gec ctg aag cag cgt ttc ctc aag ctg ctg ceg tge 97
Pro Ser Lys Lys Ala Leu Lys Gln Arg Phe Leu Lys Leu Leu Pro Cys
20 25 30

tgc ggg ccc caa gec ctg cce tca gtec agt gaa aca tta gect gec cca 145

Cys Gly Pro Gln Ala Leu Pro Ser Val Ser Glu Thr Leu Ala Ala Pro
35 40 45
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gee tec cte cge ccc cac aga cce cge ocg ctg gac cca gac age gta 193
Ala Ser Leu Arg Pro His Arg Pro Arg Pro Leu Asp Pro Asp Ser Val

50 55 60
gag gat gag ttt gaa tta tcc acg gtg tgt cac cga cct gag gge ctg 241
Glu Asp Glu Phe Glu Leu Ser Thr Val Cys His Arg Pro Glu Gly Leu
65 70 75 80
gaa caa ctc cag gaa cag acc aag ttc aca cgc aga gag ctg cag gtc 289
Glu Gln Leu Gln Glu Gln Thr Lys Phe Thr Arg Arg Glu Leu Gln Val
85 90 95
ctg tac cga gge ttc aag aac gaa tge ccc agt ggg att gtc aac gag 337
Leu Tyr Arg Gly Phe Lys Asn Glu Cys Pro Ser Gly Ile Val Asn Glu
100 105 110
gag aac ttc aag cag att tat tct cag ttc ttt ccc caa gga gac tcc 385
Glu Asn Phe Lys Gln Ile Tyr Ser Gln Phe Phe Pro Gln Gly Asp Ser
115 120 125
agc aac tat get act ttt ctec ttc aat gec ttt gac acc aac cac gat 433
Ser Asn Tyr Ala Thr Phe Leu Phe Asn Ala Phe Asp Thr Asn His Asp
130 135 140
gge tet gtec agt ttt gag gac ttt gtg get gegt ttg tcg gtg att ctt 481
Gly Ser Val Ser Phe Glu Asp Phe Val Ala Gly Leu Ser Val Ile Leu
145 150 155 160
cgg ggg acc ata gat gat aga ctg age tgg get ttec aac tta tat gac 529
Arg Gly Thr Ile Asp Asp Arg Leu Ser Trp Ala Phe Asn Leu Tyr Asp
165 170 175
ctc aac aag gac ggce tgt atc aca aag gag gaa atg ctt gac att atg 577
Leu Asn Lys Asp Gly Cys Ile Thr Lys Glu Glu Met Leu Asp Ile Met
180 185 190
aag tcc atc tat gac atg atg gge aag tac aca tac cct gee cte cgg 625
Lys Ser Ile Tyr Asp Met Met Gly Lys Tyr Thr Tyr Pro Ala Leu Arg
195 200 205
gag gag gcc cca aga gaa cac gtg gag age ttc ttc cag aag atg gac 673
Glu Glu Ala Pro Arg Glu His Val Glu Ser Phe Phe Gln Lys Met Asp
210 215 220
agg aac aag gac ggc gtg gtg acc atc gag gaa tte atc gag tet tgt 721
Arg Asn Lys Asp Gly Val Val Thr Ile Glu Glu Phe Ile Glu Ser Cys
225 230 235 240
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caa cag gac gag aac atc atg agg tcc atg cag ctc ttt gat aat gtc
GIln GIn Asp Glu Asn Ile Met Arg Ser Met Gln Leu Phe Asp Asn Val

245

250

255

atc tagctcccca gggagagggg ttagtgtgte ctagggtgac caggctgtag

Ile

tcetagtceea

tgggggetgt

acaaaagtag

caccccttet

ctecacctte

tttceeeate

gtccatgtcce

geege

<210> 16

<211> 257
<212> PRT

gacgaaccta

agggattcaa

gcaagagtag

caactgatac

tagtcceact

cctaatctet

ccagctggeg

accetetete

tatcctgggg

gcaagctaaa

ctagtgctga

ctagaaacca

tagattttce

acatggacag

<213> K (Rattus sp.)

<400> 16

Arg Asp Leu Asp

1

Pro Ser Lys Lys

Gly S
5

Ala L
20

er Tyr Asp

eu Lys Gln

tceaggeetg

cttcagtagt

tctggggget

ggacacccct

cattagacag

tcaagactoce

agegtgttet

Gln Leu Thr
10

Arg Phe Leu

25

Cys Gly Pro Gln
35

Ala Ser Leu Arg
50

Glu Asp Glu Phe
65

Glu Gln Leu Gln

Ala Leu

Pro His

Glu Leu
70

Glu Gln
85

Pro Ser
40

Arg Pro
55

Ser Thr

Thr Lys

Val Ser Glu

Arg Pro Leu

Val Cys His
75

Phe Thr Arg
90

191

teeteatett

ccagatcccet

tcccaaccce

ggtgtaggga

aaggtcetcct

cttctcagag

ctagttctag

Gly His Pro

Lys Leu Leu
30

acctgtacce

gagctaagtc

cgacagctct

ccaagtggtt

gctatggtge

aacacgctct

atcgecgagceg

Pro Gly
15

Pro Cys

Thr Leu Ala Ala Pro

45

Asp Pro Asp
60

Arg Pro Glu

Arg Glu Leu

Ser Val

Gly Leu
80

Gln Val
95

769

822

882

942

1002

1062

1122

1182

1242

1247
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Leu Tyr Arg Gly Phe Lys Asn Glu Cys Pro Ser
100 105

Glu Asn Phe Lys Gln Ile Tyr Ser Gln Phe Phe
115 120

Ser Asn Tyr Ala Thr Phe Leu Phe Asn Ala Phe
130 135

Gly Ser Val Ser Phe Glu Asp Phe Val Ala Gly
145 150 155

Arg Gly Thr Ile Asp Asp Arg Leu Ser Trp Ala
165 170

Leu Asn Lys Asp Gly Cys Ile Thr Lys Glu Glu
180 185

Lys Ser Ile Tyr Asp Met Met Gly Lys Tyr Thr
195 200

Glu Glu Ala Pro Arg Glu His Val Glu Ser Phe
210 215

Arg Asn Lys Asp Gly Val Val Thr Ile Glu Glu
225 230 235

Gln Gln Asp Glu Asn Ile Met Arg Ser Met Gln
245 250

Ile

<210> 17

<211> 2343

(212> DNA

<213> /MR (Mus musculus)

€220>
<221> CDS
<222> (181).. (990)

<400> 17

Gly

Pro

Asp

140

Leu

Phe

Met

Tyr

Phe

220

Phe

Leu

Ile

Gln

125

Thr

Ser

Asn

Leu

Pro

Val
110

Gly

Asn

Leu

Asp
190

Ala

205

Gln

Ile

Phe

Lys

Glu

Asp

Asn

Asp

His

Ile

Tyr

175

Ile

Leu

Met

Ser

Asn
255

Glu

Ser

Asp

Leu

160

Asp

Met

Arg

Asp

Cys

240

Val

cgggactctg aggtgggece taaaatccag cgetcecccag agaaaagect tgecagecce 60

tactccegge ccccagecce ageaggtege tgegeegeea gggggeactg tgtgagegee 120
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ctatcctgge cacccggege cccctoccac ggeccaggeg ggageggggce geegggggee 180

atg cgg ggc caa ggc cga aag gag agt ttg tcc gaa tcc cga gat ttg 228
Met Arg Gly Gln Gly Arg Lys Glu Ser Leu Ser Glu Ser Arg Asp Leu
1 5 10 15

gac ggc tcc tat gac cag ctt acg gge cac cct cca ggg ccc agt aaa 276
Asp Gly Ser Tyr Asp Gln Leu Thr Gly His Pro Pro Gly Pro Ser Lys
20 25 30

aaa gcc ctg aag cag cgt ttc ctc aag ctg ctg ccg tge tge ggg cce 324
Lys Ala Leu Lys Gln Arg Phe Leu Lys Leu Leu Pro Cys Cys Gly Pro
35 40 45

caa gcc ctg cec tea gte agt gaa aca tta get gee cca gee tece cte 372
Gln Ala Leu Pro Ser Val Ser Glu Thr Leu Ala Ala Pro Ala Ser Leu
50 55 60

cgc ccc cac aga ccc cgc ccg otg gac cca gac age gtg gag gat gag 420
Arg Pro His Arg Pro Arg Pro Leu Asp Pro Asp Ser Val Glu Asp Glu
65 70 75 80

ttt gaa cta tcc acg gtg tge cac cgg cct gag ggt ctg gaa caa ctc 468
Phe Glu Leu Ser Thr Val Cys His Arg Pro Glu Gly Leu Glu Gln Leu
85 90 95

cag gaa caa acc aag ttc aca cgc aga gag ttg cag gtc ctg tac aga 516
Gln Glu Gln Thr Lys Phe Thr Arg Arg Glu Leu Gln Val Leu Tyr Arg
100 105 110

gge ttc aag aac gaa tgt ccc age gga att gtc aac gag gag aac ttc 564
Gly Phe Lys Asn Glu Cys Pro Ser Gly Ile Val Asn Glu Glu Asn Phe
115 120 125

aag caa att tat tct cag ttc ttt ‘ccc caa gga gac tcc age aac tac 612
Lys Gln Ile Tyr Ser Gln Phe Phe Pro Gln Gly Asp Ser Ser Asn Tyr
130 135 140

get act ttt cte ttc aat gee ttt gac acc aac cat gat gge tct gtc 660
Ala Thr Phe Leu Phe Asn Ala Phe Asp Thr Asn His Asp Gly Ser Val
145 150 155 160

agt ttt gag gac ttt gtg get ggt ttg tca gtg att ott cgg gga acc 708
Ser Phe Glu Asp Phe Val Ala Gly Leu Ser Val Ile Leu Arg Gly Thr
165 170 175

ata gat gat aga ctg aac tgg gct ttc aac tta tat gac ctc aac aag 756
Ile Asp Asp Arg Leu Asn Trp Ala Phe Asn Leu Tyr Asp Leu Asn Lys

193
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gat tgt
Cys

195

ggce

Asp Gly

tat
Tyr

gac
Asp
210

atg
Met

ccg agg

Arg

gaa
Pro Glu

225

gac
Asp

ggce
Gly

gtg
Val

atc

Ile

gag aac

Glu Asn

tagctcccca

ggcaaaccta

tagggattca

ggcaagctaa

tcaccecttt

agtggttcte

ctatggtget

atatgetttt

gaggggagaa

atcaggctgg

tcaccgccag

tccagaagge

ttaggatcca

180

atc
Ile

acg
Thr

atg
Met

gg¢
Gly

cac
His

gtg
Val

aag
Lys

aag
Lys

gag
Glu

gag gaa
Glu Glu
200

tac acc
Tyr Thr
215

age ttc
Ser Phe

230

acc
Thr
245

gtg
Val

atg
Met
260

agg

gggagagegee

accctectet

acatcetgge

gtetttggag

ctcgactgat

tgcctecececa

ttceecatcee

gteeettgte

taagaaagca

agtggagacc

gttccacagg

cttatgtcct

gatgtceggt

att
Ile

tee
Arg Ser

gag gaa
Glu Glu

atg caa

Met Gln

ttagtgtgtce

cceegggtet

gettcagtag

gegtggetgeg

acccagtgcet

gcccactcta

ctgaccgeag

cctggetgge

gacaaaatct

agaaagcctg

getgetgete

tagcaatgtc

ccatccectga

Tyr

185

atg ctc

Met

gac

Leu Asp

tac cct gcc

Pro Ala

tte
Phe

cag
Gln Lys

235

ttc
Phe

att
Ile
250

gag
Glu

cte ttt gat

Leu Phe Asp

265

ccagggtaac

gtcetcatcee

tccagateee

ggcgegcecaga

gaggctacce

gagaccocaca

attttectce

ttttcagect

tggecetgag

ggcaggctat

tgggtcagea

ccagaaattc

aacctctcece

194

190

atce
Ile

atg
Met
205

aag
Lys

ctec cgg

Arg

gag
Leu Glu

220

atg
Met

gac
Asp

aga
Arg

tct
Ser

caa
Gln

tgt
Cys

atc
Ile
270

aat gtc

Asn Val

catgctgtag

tacctgtacc

tgagctaagt

ttcccaacce

ctggtgtegg

ctagacggga

taagactccce

agcctttgag

ccagtggtta

gagagcccca

gagtatgagt

accatacact

tcetecttge

tce ate
Ser Ile

gag gcc
Glu Ala

aac aag
Asn Lys

240
cag gac

Gln Asp
255

ccctagteca
ctggggegete
ggegagagta
ccgacgacte
gaacgaccaa
atatctcctg
ttctcagaga
gaccctgtgg
ggtcctagga
ggttggettg
ttccagactt
tctcagtgte

tcctatggtg

804

852

900

948

990

1050

1110

1170

1230

1290

1350

1410

1470

1530

1590

1650

1710

1770
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ggagtggtesg

cacctaccct

tctagatgta

aggggcacte

acaatgccct

ccagagctca

ggecatgetg

gececagggtet

ttgecattttg

aacacatgge

<210> 18

211> 270
<212> PRT

ccaggggacg

ccggetgtea

gaggtgtgga

catctgaacc

aggatcctct

cctagaggge

ctgetgetta

gaggggaageg

ggctctteta

tatgcacaaa

atgagtgagc

ageccgttetg

gtgagtctag

cagtgtgggs

agggtccccea

agggaccata

ttaataaacc

cceccacttt

cctatatttt

aaaaaaaaaa

<213> /M, (Mus musculus)

<400> 18

Met Arg Gly Gln Gly Arg Lys Glu .Ser Leu Ser Glu

1

Asp Gly Ser Tyr Asp Gln Leu Thr Gly His Pro Pro

Lys Ala Leu
35

Gln Ala Leu
50

Arg Pro His
65

Phe Glu Leu

Gln Glu Gln

5

20

cggtgteetg

gtgaccetgt

tggecagectt

gcatccattce

ccccecactet

ggatccaggt

tgettgtegt

cccgectecet

gtataataag

aaa

10

25

gatgatgccet
ttgattctce
aggggaatgg
gaatctttge
ttagtctace
ccaacctgte
tcagegecece
gtcagacatt

aaagacacca

Ser Arg

Gly Pro
30

gtcaaggtce 1830
atgacccctg 1890
gaagaacgag 1950
ctggetcece 2010
cagagatget 2070
atcagcatec 2130
ttcccagtea 2190
gttgactget 2250
gatccaataa 2310

2343

Asp Leu

15

Ser Lys

Gln Arg Phe Leu Lys Leu Leu Pro

40

Lys

Val Ser Glu Thr Leu Ala Ala
55 60

Pro Ser

Pro Arg Pro Leu Asp Pro Asp Ser

70 75

Arg

Thr
85

Val Cys His Arg Pro Glu Gly
90

Ser

Thr
100

Phe Thr Arg Arg Glu Leu Gln
105

Lys

195

Cys Cys Gly

45

Pro Ala Ser

Val Glu Asp

Gln
95

Leu Glu

Val Leu
110

Tyr

Pro

Leu

Glu

80

Leu

Arg
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Gly Phe

Lys Gln

Lys
115

Ile

130

Ala Thr

145

Ser Phe

Ile Asp

Asp Gly

Tyr Asp

Phe

Glu

Asp

Cys

195

Met

210

Pro Arg

225

Asp Gly

Glu Asn

210>
Q11
212>
213>

<2205
2215
222>

<400>

Glu

Val

Ile

19
1955
DNA

Asn Glu Cys

Tyr Ser Gln

Leu Phe Asn
150

Asp Phe Val
165

Arg Leu Asn
180

Ile Thr Lys

Met Gly Lys

His Val Glu

230
Val Thr Ile
245

Met
260

Arg Ser

A (Homo sapiens)

CDS

(207).

19

. (962)

Pro Ser Gly
120

Phe
135

Phe Pro

Ala Phe Asp

Ala Gly Leu

Ala Phe
185

Trp

Glu Glu

200

Met

Tyr Thr Tyr

215
Phe

Ser Phe

Glu

Glu Phe

Gln Leu
265

Met

Ile Val Asn

Gln Gly Asp
140

Thr Asn His
155

Ser Val Tle
170

Asn Leu Tyr

Leu Asp Ile

Pro Ala Leu

220

Gln Lys Met
235

Ile Glu Ser
250

Phe Asp Asn

Glu Glu Asn
125

Ser Ser Asn

Asp Gly Ser

Leu Arg Gly

175

Leu Asn
190

Asp

Met
205

Lys Ser

Arg Glu Glu

Asp Arg Asn

Gln Gln
255

Ile
270

Phe

Tyr

Val

160

Thr

Lys

Ile

Ala

Lys
240

Asp

ctcacctget gectagtgtt ccctetectg cteccaggace tecggetaga ccteagacee 60

cgggeccatt cccagactcea gectcageed ggacttecee agecccgaca geacagtagg 120

ccgoecagggg gegoeegtgtg agegecctat cccggecacs cggegeccce tcccacggee 180

CEEECREBAE CEBEBCECCE gBgECC atg cgg ggc cag gge cge aag gag agt 233

196
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Met Arg Gly Gln Gly Arg Lys Glu Ser
1 9
ttg tcc gat tcc cga gac ctg gac ggce tcc tac gac cag ctc acg gge 281
Leu Ser Asp Ser Arg Asp Leu Asp Gly Ser Tyr Asp Gln Leu Thr Gly
10 15 20 25
cac cct cca ggg ccc act aaa aaa geg ctg aag cag cga ttc cte aag 329
His Pro Pro Gly Pro Thr Lys Lys Ala Leu Lys Gln Arg Phe Leu Lys
30 35 40
ctg ctg ceg tge tge ggg ccc caa geo otg cce tca gte agt gaa aac 377
Leu Leu Pro Cys Cys Gly Pro Gln Ala Leu Pro Ser Val Ser Glu Asn
45 50 55
age gtg gac gat gaa ttt gaa ttg tcc acc gtg tgt cac cgg cct gag 425
Ser Val Asp Asp Glu Phe Glu Leu Ser Thr Val Cys His Arg Pro Glu
60 65 70
ggt ctg gag cag ctg cag gag caa acc aaa ttc acg cgc aag gag ttg 473
Gly Leu Glu Gln Leu Gln Glu Gln Thr Lys Phe Thr Arg Lys Glu Leu
75 80 85
cag gtc ctg tac cgg gge ttc aag aac gaa tgt ccc age gga att gte 521
Gln Val Leu Tyr Arg Gly Phe Lys Asn Glu Cys Pro Ser Gly Ile Val
90 95 100 105
aat gag gag aac ttc aag cag att tac tcc cag ttc ttt cct caa gga 569
Asn Glu Glu Asn Phe Lys Gln Ile Tyr Ser Gln Phe Phe Pro Gln Gly
110 115 120
gac tcc age acc tat gee act ttt cte ttc aat gee ttt gac acc aac 617
Asp Ser Ser Thr Tyr Ala Thr Phe Leu Phe Asn Ala Phe Asp Thr Asn
125 130 135
cat gat gge teg gte agt ttt gag gac ttt gtg get ggt ttg tec gtg 665
His Asp Gly Ser Val Ser Phe Glu Asp Phe Val Ala Gly Leu Ser Val
140 145 150
att ctt cgg gga act gta gat gac agg ctt aat tgg gce ttec aac ctg 713
Ile Leu Arg Gly Thr Val Asp Asp Arg Leu Asn Trp Ala Phe Asn Leu
155 160 165
tat gac ctt aac aag gac ggc tge atc acc aag gag gaa atg ctt gac 761
Tyr Asp Leu Asn Lys Asp Gly Cys Ile Thr Lys Glu Glu Met Leu Asp
170 175 180 185
atc atg aag tcc atc tat gac atg atg ggc aag tac acg tac cct gca 809

197
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Ile Met

ctc cgg

Arg

8ag

Leu Glu

atg
Met

gac aga
Arg

220

Asp

tet
Ser

tgt caa
Cys Gln
235

atce
Ile

aat gtc

Asn Val

250

atgctctaac

acgcecteeet

gagctgaagg

agctctcace

agecggttcce

gtgetteecee

tgetecatte

ggacaagaat

getggggtteg

agctccaagt

cagaagacct

tggagagcct

tgcatgtgtt

ctgccaaaat

agtttttgtt

Ser Ile Tyr Asp

190

gag gcc
Glu Ala

205

aac aag
Asn Lys

aag gat
Lys Asp

cca agg
Pro Arg

gat ggt
Asp Gly

gag aac
Glu Asn

Met Met

gaa cac

Glu His

Gly
195

Lys

gteg
Val

gag
Glu

210

225

240

gtg gtg
Val Val

atc atg
Ile Met Arg

att
Ile

acc
Thr

agg tcc

Ser

Tyr Thr Tyr

ttc ttc
Phe Phe

215

agc
Ser

gaa ttc
Glu Phe
230

gag
Glu

atg
Met
245

cag cte
Gln Leu

tagcceccag gagagggggt cagtgtttece tggggggace

cctagtccag

gegegetgga

ggecagagag

cectteetge

cacctcctac

catccectgac

ttggecactgg

gtatagggag

agaatagaag

tceacaggte

tgtctectta

ggggccagat

getggtggtt

ttcatcccac

tceccatgtte

geggacctea
gggatccaag
tgggcagagt
ctgacaccca
cctactctag
ctcataaaca
ctggettete
aaatcttggg
ggectggaca
tgctaccaca
gaaatgcccec
atctggctca
gtegteesss
cctccttgc;

tctatagact

ceettetett

agettgggga

gcatcteggg

gtgttgagag

aaacacacta

tttcecectaa

agaccagcca

cctgagtcaa

gattatgatt

ggccatcaaa

agaaattttc

tctctggcat

aatgtggatg

tatcgtccet

tgggaccttc

198

cccaggteta

ttcagtagte

gggtgttece

tgeccectect

gagegatgte

gactccecete

ttgagagccce

tggataggtce

gctcaggeat

atataagttt

cacaccctce

tgettecctet

ggggatgtcee

gttttgaggg

ctgaacttgg

Pro Ala
200

cag aag

Gln Lys

att gag
Ile Glu

ttt gac
Phe Asp

tceteatect

cagatctetg

aactcccacc

gtaggaattg

tcctgetatg

tcagagagaa

tgtgggageg

ctaggaggtg

accaggttat

ccaggetttg

tcggtatcca

ccttecttee

tggetgatge

ctatgacttg

ggecctatcac

857

905

953

1002

1062

1122

1182

1242

1302

1362

1422

1482

1542

1602

1662

1722

1782

1842

1902
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tcececcacagt ggatgectta gaagggagag ggaaggaggg aggcaggeat age

<210> 20

(211> 252
<212> PRT
<213> A (Homo sapiens)

<400> 20
Met Arg Gly

1

Asp

Lys

Gln

Leu
65

Gln

Ile

Phe

Glu

145

Asp

Cys

Met

Gly

Ala

Ala

50

Ser

Thr

Asn

Tyr

Leu

130

Asp

Arg

Ile

Met

Ser

Leu

35

Leu

Thr

Lys

Glu

Ser
115

Phe

Phe

Leu

Thr

Gly

Gln

Tyr

20

Lys

Pro

Val

Phe

Cys

100

Gln

Asn

Val

Asn

Lys

180

Lys

Gly Arg
5

Asp Gln

Gln Arg

Ser Val

Cys His
70

Thr Arg
85

Pro Ser

Phe Phe

Ala Phe

Ala Gly
150

Trp Ala
165

Glu Glu

Tyr Thr

Lys

Leu

Phe

Ser

55

Arg

Lys

Gly

Pro

Asp

135

Leu

Phe

Met

Tyr

Glu

Thr

Leu

40

Glu

Pro

Glu

Ile

Gln
120

Thr

Ser

Asn

Leu

Pro

Ser

Gly

25

Lys

Asn

Glu

Leu

Val

105

Gly

Asn

Val

Leu

Asp

185

Ala

Leu Ser Asp
10

His Pro Pro

Leu Leu Pro

Ser Val Asp

60

Gly Leu Glu
75

Gln Val Leu
90

Asn Glu Glu

Asp Ser Ser

His Asp Gly
140

Ile Leu Arg
155

Tyr Asp Leu
170

Ile Met Lys

Leu Arg Glu

199

Ser

Gly

Cys

Arg Asp
15

Pro Thr
30

Cys Gly

45 .

Asp

Gln

Tyr

Asn

Thr
125

Ser

Gly

Asn

Ser

Glu

Glu Phe

Leu Gln

Arg Gly

95

Phe Lys
110

Tyr Ala

Val Ser

Thr Val

Lys Asp

175

Ile Tyr
190

Ala Pro

Leu

Lys

Pro

Glu

Glu

80

Phe

Gln

Thr

Phe

Asp

160

Gly

Asp

Arg

1955
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195

200

205

Glu His Val Glu Ser Phe Phe Gln Lys Met Asp Arg Asn Lys Asp Gly

210

215

220

Val Val Thr Ile Glu Glu Phe Ile Glu Ser Cys Gln Lys Asp Glu Asn

225

230

2

35

Ile Met Arg Ser Met Gln Leu Phe Asp Asn Val Ile

<210> 21

Q211>
212>
213>

<220>

<2215
{222>

<400> 21
ctcacttget gcccaagget cctgetcetg ccccaggact ctgaggtggg ccctaaaacce 60

2300
DNA
KB (Rattus sp.)

CDS
(214). . (969)

245

250

240

cagegetete taaagaaaag ccttgecage cectacteee ggeecccaac cccageaggt 120

cgetgegeeg ceagggggeg ctgtgtgage gecctattet ggecaccegg cgeeccctee 180

cacggecceag gogggagegyg gECgecggeg goc atg ogg gge caa gge aga aag 234
Met Arg Gly Gln Gly Arg Lys

gag
Glu

acg
Thr

ctc
Leu
40

gaa
Glu

agt
Ser

£8c
Gly
25

aag
Lys

aac
ASn

ttg
Leu
10

cac

His

ctg
Leu

agce
Ser

tce

Ser

cct
Pro

ctg
Leu

gta
vVal

gaa tcc

Glu Ser

CCa ggg
Pro Gly

ccg tge
Pro Cys
45

gag gat
Glu Asp
60

cga

Arg

cce
Pro
30

tge
Cys

gag
Glu

gat
Asp
15

agt

Ser

888
Gly

ttt
Fhe

ctg

Leu

aaa
Lys

cce
Pro

gaa
Glu

1

gac ggec tcc tat gac cag
Asp Gly Ser Tyr Asp Gln

20

aaa gcc ctg aag cag cgt
Lys Ala Leu Lys Gln Arg

35

caa gece ctg cce tea gte

Gln Ala Leu Pro Ser Val

50

tta tcc acg gtg tgt cac
Leu Ser Thr Yal Cys llis

65

200

70

ctt

Leu

tte
Phe

agt
Ser
55

cga
Arg

282

330

378

426



01819168. 1 Fro% & EE36/1801T
cct gag gge ctg gaa caa ctc cag gaa cag acc aag ttc aca cge aga 474
Pro Glu Gly Leu Glu Gln Leu Gln Glu Gln Thr Lys Phe Thr Arg Arg

75 80 85
gag ctg cag gtc ctg tac cga ggc ttc aag aac gaa tgc ccc agt ggg 922
Glu Leu Gln Val Leu Tyr Arg Gly Phe Lys Asn Glu Cys Pro Ser Gly
90 95 100
att gtc aac gag gag aac ttc aag cag att tat tet cag ttec ttt cce 570
Ile Val Asn Glu Glu Asn Phe Lys Gln Ile Tyr Ser Gln Phe Phe Pro
105 110 115
caa gga gac tcc age aac tat get act ttt ctc ttc aat gec ttt gac 618
Gln Gly Asp Ser Ser Asn Tyr Ala Thr Phe Leu Phe Asn Ala Phe Asp
120 125 130 135
acc aac cac gat gge tet gte agt ttt gag gac ttt gtg get ggt ttg 666
Thr Asn His Asp Gly Ser Val Ser Phe Glu Asp Phe Val Ala Gly Leu
140 145 150
tcg gtg att ctt cgg ggg acc ata gat gat aga ctg agc tgg get tte 714
Ser Val Ile Leu Arg Gly Thr Ile Asp Asp Arg Leu Ser Trp Ala Phe
155 160 165
aac tta tat gac ctc aac aag gac gge tgt atc aca aag gag gaa atg 762
Asn Leu Tyr Asp Leu Asn Lys Asp Gly Cys Ile Thr Lys Glu Glu Met
170 175 180
ctt gac att atg aag tcc atc tat gac atg atg ggc aag tac aca tac 810
Leu Asp Ile Met Lys Ser Ile Tyr Asp Met Met Gly Lys Tyr Thr Tyr
185 190 195
cet gee cte cgg gag gag gee cca aga gaa cac gtg gag age tte tte 898
Pro Ala Leu Arg Glu Glu Ala Pro Arg Glu His Val Glu Ser Phe Phe
200 205 210 215
cag aag atg gac agg aac aag gac ggc gtg gtg acc atc gag gaa ttc 906
Gln Lys Met Asp Arg Asn Lys Asp Gly Val Val Thr Ile Glu Glu Phe
220 225 230
atc gag tct tgt caa cag gac gag aac atc atg agg tcc atg cag cte 954
Ile Glu Ser Cys Gln Gln Asp Glu Asn Ile Met Arg Ser Met Gln Leu
235 240 245
ttt gat aat gtc atc tagctcccca gggagaggegg ttagtgtgtc ctagggtgac 1009
Phe AsSp Asn Val Ile
250

201
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caggctgtag

acctgtacce

gagctaagtc

cgacagcetct

ccaagtggtt

getatggtge

aacacgctet

gaggegggea

tiggetggag

tgecaggttee

aggtccttag

ggatccagat

gtggtggceca

ctceggetgt

atggagtgag

aggggaatgg

aatgccctag

tgagctcacc

ctgeecatget

tcagecaggg

ctttgecattt

cacggctatg

<210> 22
<211> 252
<212> PRT

tcctagtcca

tgggggetgt

acaaaagtag

cacceettet

ctccacctte

tttceceate

gtcecatgtee

caagaaagca

tggaggecag

ggggeetaca

caatgtccea

gtctggttea

ggggaagatg

tctcatgaca

tcagggattt

gaagaaccca

ggtcccectag

tagagggtag

getgetecte

tctgagggea

tgggctettic

cacaaaaaaa

gacgaaccta

agggattcaa

gcaagagtag

caactgatac

tagtcccact

cctaatetet

ccagetgget

gaaaagtctt

aaagectggg

geeetgggte

gaaattcacc

tcectgaate

agtggtgtcc

getgtttggt

ccecgaacttg

gtgtgggegee

ggtacccget

ggacggtagg

attaacaaac

agggecteee

tatctatttt

accctetete

tatcetgggg

gcaagctaaa

ctagtgctga

ctagaaacca

tagattttce

tctcagecta

ggcceogage

cagatgatga

agcagagtat

gtacacttcet

ctctecctec

cggatgatge

tctecatgac

agttttacca

acccattaga

ccctetgttt

ctecaggtcee

ctgettgtet

gtttccccat

gtaaaataag

aaaaaaaaaa a

202

tccaggeetg

cttcagtagt

tctggggget

ggacacccct

cattagacag

tcaagactce

gectttgagg

cagtggttag

gagcccagcet

gagttccecag

cagtgtctta

ttcttgeteg

ctgtcaaggt

ccctatctag

ctcctectag

atctttgecce

agtctaccca

aaccteteea

ccteetgege

ccgtcagaca

acatcagatc

tccteatett

ccagatccect

tcecaacccece

ggtgtaggga

aaggtctcct

ctictcagag

geeetgtggg

gtcctaggaa

gggetgtecac

actttccaga

8gaggecocyg

tatggtggga

cccacctece

atgtagaggc

tggetgeett

ggctectceac

gagatgctce

ggtcagcacce

ccctteteag

tggttgactg

caataaaaca

1069

1129

1189

1249

1309

1369

1429

1489

1549

1609

1669

1729

1789

1849

1909

1969

2029

2089

2149

2209

2269

2300
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<213> KH (Rattus sp.)

<400> 22

Met Arg Gly Gln

1

Asp

Lys

Gln

Leu
65

Gln

Ile

Phe

Glu

145

Asp

Cys

Met

Glu

Val
225

Gly

Ala

Ala

50

Ser

Thr

Asn

Tyr

Leu

130

Asp

Arg

Ile

Met

His

210

Val

Ser

Leu

35

Leu

Thr

Lys

Glu

Ser

115

Phe

Phe

Leu

Thr

Gly

195

Val

Thr

Tyr

20

Lys

Pro

Val

Phe

Cys

100

Gln

Asn

Val

Ser

Lys

180

Lys

Glu

Ile

Gly Arg
5

Asp Gln

Gln Arg

Ser Val

Cys His

70

Thr Arg
85

Pro Ser

Phe Phe

Ala Phe

Ala Gly

150

Trp Ala

165

Glu Glu

Tyr Thr

Ser Phe

Glu Glu
230

Lys

Leu

Phe

Ser

55

Arg

Arg

Gly

Pro

Asp

135

Leu

Phe

Met

Tyr

Phe

215

Phe

Glu

Thr

Leu

40

Glu

Pro

Glu

Ile

Gln

Ser

Gly
25

Lys

Asn

Glu

Leu

Val

105

Gly

120

Thr

Ser

Asn

Leu

Pro

Asn

Val

Leu

Asp

185

Ala

200

Gln

Ile

Lys

Glu

Leu Ser
10

His Pro

Leu Leu

Ser Val

Gly Leu
75

Gln Val
90

Asn Glu

Asp Ser

His Asp

Ile Leu
155

Tyr Asp
170

Ile Met

Glu

Pro

Pro

Glu

60

Glu

Leu

Glu

Ser

Gly

140

Arg

Leu

Lys

Leu Arg Glu

Met Asp

Ser Cys
235

203

Arg
220

Gln

Ser Arg Asp

Gly

Cys

45

Asp

Gln

Tyr

Asn

Asn

125

Ser

Gly

Asn

Ser

Glu

205

Asn

Gln

Pro

30

Cys

Glu

Leu

Arg

Phe

110

Tyr

Val

Thr

Lys

Ile

190

Ala

Lys

Asp

15

Ser

Gly

Phe

Gln

Gly

99

Lys

Ala

Ser

Ile

Asp

175

Tyr

Pro

Asp

Glu

Leu

Lys

Pro

Glu

Glu

80

Phe

Gln

Thr

Phe

Asp

160

Gly

Asp

Arg

Gly

Asn

240
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Ile Met Arg Ser Met Gln Leu Phe Asp Asn Val Ile

<210> 23

211
{212

213>

> 18
> DN

<220>
> CDS
> (207).. (866)

<221
<222

<400> 23
ctcacctget gectagtgtt ccctectectg ctccaggace tccgggtaga cctcagacce 60

59
A

245

A (Homo sapiens)

250

cgggeccatt cccagactca gectcagece ggacttecee agecccgaca geacagtagg 120

ccgeecaggge gegeegtgtg agegeectat cceggecace cggegecece tcccacggee 180

cgggegggag cggggegecg ggggee atg cgg ggc cag gge cge aag gag agt 233
Met Arg Gly Gln Gly Arg Lys Glu Ser

ttg
Leu
10

age
Ser

ggt
Gly

cag
Gln

aat
Asn

gac
Asp
90

tce

gat

Ser Asp

gtg
Val

ctg
Leu

gte
Val

gag
Glu
75

tee
Ser

gac
Asp

gag
Glu

ctg
Leu

60

gag
Glu

age
Ser

tcc

cga

gac

Ser Arg Asp

gat
Asp

cag
Gln
45

tac

Tyr

aac
Asn

acc
Thr

gaa
Glu
30

ctg

Leu

CEg
Arg

tte
Phe

tat
Tyr

15

ttt
Phe

cag

Gln

ggc
Gly

aag
Lys

gce

ctg
Leu

gaa
Glu

gag
Glu

ttc
Phe

cag
Gln
80

act

Ala Thr

95

1

gac ggc
Asp Gly

ttg tcc
Leu Ser

caa acce
Gln Thr
50

aag aac
Lys Asn
65

att tac

Ile Tyr

ttt cte
Phe Leu

tce tac
Ser Tyr
20

acc gtg
Thr Val
35

aaa ttc

Lys Phe

gaa tgt
Glu Cys

tce cag
Ser Gln

ttc aat
Phe Asn
100

204

o

gac
Asp

tgt
Cys

acg

Thr

cce
Pro

ttc
Phe
85

gce
Ala

cag

Gln

cac
His

cge

Arg

age
Ser
70

ttt
Phe

ttt
Phe

ctc

Leu

cgg
Arg

aag
Lys
55

gga
Gly

cct
Pro

gac
Asp

acg

Thr

cct
Pro
40

gag
Glu

att
Ile

caa
Gln

acc
Thr

gac
Asp
25

gag
Glu

ttg
Leu

gte
Val

gga
Gly

aac
Asn
105

281

329

371

425

473

521
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cat gat

Asp

gec

His Gly

att
Ile

ctt
Leu

Cgg
Arg

tat
Tyr

ctt
Leu
140

gac

Asp

atc
Ile

atg
Met
155

aag
Lys

cte cgg

Arg

gag
Glu

Leu
170

atg
Met

gac
Asp

aga
Arg

tct
Ser

caa

Glin

tgt
Cys

atc
Tle
220

aat gtc

Asn Val

atgctctaac

acgecteecet

gagctgaagg

agctctcacc

agcggttecee

gtgetteece

tgctecatte

ggacaagaat

teg gte
Val

110

Ser

act
Thr

gga
Gly
125
aac aag

Asn

tce atc

Ser Ile

gag
Glu

gee

Ala

agt
Ser

gta
Val

gac

Lys Asp

tat
Tyr

cca
Pro

ttt gag
Phe Glu

gat
Asp

gac

Asp

gge tge

Gly Cys

145

gac
Asp
160

atg
Met

ageg
Arg

gaa
Glu

175

aac aag
Lys

190

Asn

aag gat
Lys Asp

205

gat
Asp

gag aac
Glu Asn

gte
Val

ggt
Gly

atc
Ile

gac ttt
Asp Phe

agg
Arg
130

atc
Ile

atg
Met

cac
His

gtg
Val

atg
Met Arg Ser Met

gtg
Val
115

ctt
Leu

aat
Asn

acc

Thr

aag
Lys

gec
Gly

aag
Lys

gtg
Val

gag
Glu
180

att
Ile

acc
Thr
195

agg tcc

210

get
Ala

ttg
Leu

ggt
Gly

ttc
Phe
135

tgg
Trp

gcce

Ala

atg
Met

gag
Glu

gaa
Glu
150

tac
Tyr

tac
Tyr
165

acg
Thr

ttc
Phe

tte
Phe

age
Ser

tte
Phe

gag
Glu

gaa
Glu

atg cag ctc

Gln Leu

215

tagcccccag gagagggggt cagtgtttece tggggggace

cctagtccag

ggggegetgea

ggccagagag

cccttectge

cacctectac

catccetgac

ttggcactgyg

gtatagggag

geggacctea

gggatccaag

tgggcagagt

ctgacaccca

cctactctag

ctcataaaca

ctggettcte

aaatcttggg

ceettetett

agctigggga

gecatcteggg

gtgttgagag

aaacacacta

tttcecectaa

agaccagcca

cctgagtcaa

205

ccecaggteta

ttcagtagtc

gggtgttece

tgeecetecet

gagcgatgtce

gactccecte

ttgagagcce

tggataggtc

tce
Ser

120

gtg
Val

aac

Asn

ctg
Leu

ctt
Leu

gac
Asp

cct gea

Pro Ala

cag
Gln

aag
Lys
185

att
Ile
200

gag
Glu

ttt
Phe

gac
Asp

tceteatect

cagatctectg

aactcccacc

gtaggaattg

tcctgetatg

tcagagagaa

tgtgggages

ctaggaggtg

969

617

665

713

761

809

857

906

966

1026

1086

1146

1206

1266

1326

1386
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ggtegggtty agaatagaag ggectggaca

agctccaagt

cagaagacct

tggagagect

tgcatgtgtt

ctgccaaaat

agtttttgtt

tceccacagt

<210> 24

211> 220
<212> PRT

tccacaggte tgetaccaca

tgtcteetta gaaatgceccec

ggggccagat atctggetea

getggtgglt gtggtegeee

ttcatccecac cctecttget

tceceatgtte tetatagact

ggatgectta gaagggagag

<213> A (Homo sapiens)

<400> 24

Met Arg Gly Gln Gly Arg Lys Glu Ser

1

Asp Gly Ser

Thr
35

Leu Ser

Gln Thr

50

Lys

Lys Asn Glu

65

Ile Tyr Ser

Phe Leu

Phe

Phe
115

Glu Asp

Asp Arg Leu

5

Tyr
20

Asp Gln
Val Cys His
Phe Thr Arg

Pro Ser
70

Cys

Gln Phe Phe

85

Asn Ala Phe

100

Val Ala Gly

Leu Thr Asp
25

Arg Pro Glu
40

Lys Glu Leu
55

Gly Ile Val

Pro Gln Gly

Asp Thr Asn
105

Leu Ser Val
120

Asn Trp Ala Phe Asn Leu

gattatgatt gctcaggcat

ggccatcaaa atataagttt

agaaattttc cacaccctce

tctetggeat tgettectet

aatgtggatg ggggatgtcc

tatcgtcect gttttgaggg

tgggacette ctgaacttgg

ggaaggaggg aggcaggcat

Leu Ser Asp
10

Ser Val Asp

Gly Leu Glu

Gln Val Leu

60

Asn Glu
75

Glu

Asp Ser Ser

90

His Asp Gly

Ile Leu Arg
Leu

Tyr Asp

206

agce

Ser Arg Asp
16

Glu
30

Asp Phe

Gln
45

Gln

Leu

Tyr Arg Gly

Asn Phe Lys

Thr Tyr Ala

95

Val
110

Ser Ser

Gly
125

Thr Val

Asn Lys Asp

accaggttat

ccaggetttg

ccttecettee

tggctgatge

ctatgacttg

ggcctateac

Leu

Glu

Glu

Phe

Gln

80

Thr

Phe

Asp

Gly

1446

1506

tcggtatcca 1566

1626

1686

1746

1806

1859
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130 135 140

Cys Ile Thr Lys Glu Glu Met Leu Asp Ile Met Lys Ser Ile Tyr Asp
145 150 1585 160

Met Met Gly Lys Tyr Thr Tyr Pro Ala Leu Arg Glu Glu Ala Pro Arg
165 170 175

Glu His Val Glu Ser Phe Phe Gln Lys Met Asp Arg Asn Lys Asp Gly
180 185 190

Val Val Thr Ile Glu Glu Phe Ile Glu Ser Cys Gln Lys Asp Glu Asn
195 200 205

Ile Met Arg Ser Met Gln Leu Phe Asp Asn Val Ile
210 215 220

<210> 25

<211> 2191

<212> DNA

<213> ¥= (Simian sp.)

<220>
<221> CDS
<222> (133)..(792)

<400> 25
cccacgegte cgeccacgeg tcegeggacg cgtggggtge actaggeege cagggggege 60

cgtgtgageg ccctatceeg gecaceegge geeccctece acggaceggg cgggageggg 120

gegeeggegg cc atg cgg gge cag gge cge aag gag agt ttg tee gat tee 171
Met Arg Gly Gln Gly Arg Lys Glu Ser Leu Ser Asp Ser
1 5 10

cga gac ctg gac gga tcc tac gac cag ctc acg gac age gtg gag gat 219
Arg Asp Leu Asp Gly Ser Tyr Asp Gln Leu Thr Asp Ser Val Glu Asp
15 " 20 25

gaa ttt gaa ttg tcc acc gtg tgt cac cgg cct gag ggt ctg gag cag 267
Glu Phe Glu Leu Ser Thr Val Cys His Arg Pro Glu Gly Leu Glu Gln
30 35 40 45

ctg cag gag caa acc aaa ttc acg cgc aag gag ttg cag gtc ctg tac 315
Leu Gln Glu Gln Thr Lys Phe Thr Arg Lys Glu Leu Gln Val Leu Tyr
50 55 60

207



01819168. 1 P&l & HE43/1801L
cgg ggc ttc aag aac gaa tgt ccg age gga att gtc aat gag gag aac 363
Arg Gly Phe Lys Asn Glu Cys Pro Ser Gly Ile Val Asn Glu Glu Asn

65 70 75
ttc aag caa att tac tcc cag ttc ttt cct caa gga gac tcc age acc 411
Phe Lys Gln Ile Tyr Ser Gln Phe Phe Pro Gln Gly Asp Ser Ser Thr
80 85 90
tat gcc act ttt ctc ttc aat gee ttt gac acc aac cat gat gge teg 459
Tyr Ala Thr Phe Leu Phe Asn Ala Phe Asp Thr Asn His Asp Gly Ser
95 100 105

gtc agt ttt gag gac ttt gtg get ggt ttg tce gtg att ctt cgg gga 507
Val Ser Phe Glu Asp Phe Val Ala Gly Leu Ser Val Ile Leu Arg Gly
110 115 120 125
act gta gat gac agg ctt aat tgg gce ttc aac ttg tat gac ctc aac 555
Thr Val Asp Asp Arg Leu Asn Trp Ala Phe Asn Leu Tyr Asp Leu Asn

130 135 140
aag gac ggc tgc atc acc aag gag gaa atg ctt gac atc atg aag tce 603
Lys Asp Gly Cys Ile Thr Lys Glu Glu Met Leu Asp Ile Met Lys Ser

145 150 155
atc tat gac atg atg ggc aag tac aca tac cct gea ctc cgg gag gag 651
Ile Tyr Asp Met Met Gly Lys Tyr Thr Tyr Pro Ala Leu Arg Glu Glu
160 165 170
gcc cca agg gaa cat gtg gag aac ttc ttc cag aag atg gac aga aac 699
Ala Pro Arg Glu His Val Glu Asn Phe Phe Gln Lys Met Asp Arg Asn
175 180 185

aag gat ggc gtg gtg acc att gag gaa ttc att gag tet tgt caa aag 747
Lys Asp Gly Val Val Thr Ile Glu Glu Phe Ile Glu Ser Cys Gln Lys
190 195 200 205
gat gag aac atc atg agg tcc atg cag ctc ttt gac aat gtc ate 792
Asp Glu Asn Ile Met Arg Ser Met Gln Leu Phe Asp Asn Val Ile

210 215 220

tagcceceag gagagggget cagtgtttee tggggggace

gtggacctca ccecttetett cccaggtcocta tecttgtoct

gggatccaag agettgggga ttcagtagtd cagatctctg

208

atgctctaac cctagtccag 852

aggcctceet gggggetgga 912

gagetgaagg ggccagagag 972
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tgggcagagt

ctgacaccca

ccecacteta

cttcataaac

getggettet

agaaatcttg

aaggcctgga

tctgetacea

tggaaatgcec

atatctggca

ttgtggcagg

accctceetg

tctctataga

tagaagggag

actaggatct

tagagtctec

cagggaccat

cttagcacac

gggeecceag

cttetatata

aaaaaaaaaa

<210> 26

<211> 220
<212> PRT

gcatcttggg

gtgttgagag

gaaacacact

atttccccta

cagaccagcc

ggecctgagte

cacaatgtga

caggecatea

ccagatattt

tatccetgge

ggaatgtgga

ctcatcgeee

cttgggacct

agggaaggag

tcaatcaacc

tcttgeteta

aggacccagg

ctgectegtee

agagcccecect

ttttgtaaaa

aaaaaaadaa

<213> J& (Simian sp.)

gggtgttcce
tgcecetect
agacagatgt
aaactccett
tttgagagcec
aatggatagg
ttgctecagge
aaatataagt
tceatacect
attgcttect
taggagatgt
ctgttttgag
tcetgaactt
ggaggcagge
cgggetetee
ctcaatctac
ttccaacccee
cattcagctt
tcceccatcag

taagaactat

aactcccacc

gtaggaactg

cteetgetat

ctcagagaga

ctgtgggagg

tcctaggagg

ataccaagtt

ttccaggett

cctegatatce

ctcettectt

cctggecagat

ggetgtgact

ggggectate

atagcatctg

ccaaccecceece

ccagagatgce

attgtcagea

accctcccag

aagactgttg

accagatcta

209

agctttcacc

agtggttcce

ggtgettece

atgctceatt

gggacaagaa

tggetgggst

atagctccaa

tgcagaagac

catggagagc

cctgcatgtg

geetgecaaa

tgagtttttg

actccccaca

aacccagtgt

agataacctc

cccttageac

ccccagecat

tcagccagaa

actgetttge

ataaaacaca

cgetteetge

cacctectac

ccatcectga

cttggecactg

tgtatagggg

tgagaataga

gttccacagg

cttgtetect

ctggggetag

ttggtggtss

gttteatcece

tttceecatgt

gtggatgect

gggggcattc

ctcagttecce

actcagaggg

getgecatee

tctgagggga

attttggget

atggetatge

1032

1092

1152

1212

1272

1332

1392

1452

1512

1572

1632

1692

1752

1812

1872

1932

1992

2052

2112

2172

2191



01819168. 1 7 & &K H45/180T1

400> 26
Met Arg Gly Gln Gly Arg Lys Glu Ser Leu Ser Asp Ser Arg Asp Leu
1 5 10 15

Asp Gly Ser Tyr Asp Gln Leu Thr Asp Ser Val Glu Asp Glu Phe Glu
20 25 30

Leu Ser Thr Val Cys His Arg Pro Glu Gly Leu Glu Gln Leu Gln Glu
35 40 45

GIn Thr Lys Phe Thr Arg Lys Glu Leu Gln Val Leu Tyr Arg Gly Phe
50 85 60

Lys Asn Glu Cys Pro Ser Gly Ile Val Asn Glu Glu Asn Phe Lys Gln
65 70 75 80

Ile Tyr Ser Gln Phe Phe Pro Gln Gly Asp Ser Ser Thr Tyr Ala Thr
85 90 95

Phe Leu Phe Asn Ala Phe Asp Thr Asn His Asp Gly Ser Val Ser Phe
100 105 110

Glu Asp Phe Val Ala Gly Leu Ser Val Ile Leu Arg Gly Thr Val Asp
115 120 125

Asp Arg Leu Asn Trp Ala Phe Asn Leu Tyr Asp Leu Asn Lys Asp Gly
130 135 140

Cys Ile Thr Lys Glu Glu Met Leu Asp Ile Met Lys Ser Ile Tyr Asp
145 150 155 160

Met Met Gly Lys Tyr Thr Tyr Pro Ala Leu Arg Glu Glu Ala Pro Arg
165 170 175

Glu His Val Glu Asn Phe Phe Gln Lys Met Asp Arg Asn Lys Asp Gly
180 185 190

Val Val Thr Ile Glu Glu Phe Ile Glu Ser Cys Gln Lys Asp Glu Asn
195 200 205

Ile Met Arg Ser Met Gln Leu Phe Asp Asn Val Ile
210 215 220

<210> 27
<211> 2057
<212> DNA

210



01819168. 1

F?

5| & H46/1801

<213> X% (Simian sp.)
220>

<221> CDS

<222> (208).. (963)

<400> 27

tgetgeccaa ggeteetget cetgeeccag gactetgagg tgggeectaa aacccagege 60

tctctaaaga aaagccttge cageccctac tcceggecce caaccccage aggtegetge

gecgecaggg ggegetgtgt gagegeccta ttctggecac ceggegecee cteccacgge

ccaggeggga geggggegee gggggee atg cgg gge caa gge aga aag gag agt
Met Arg Gly Gln Gly Arg Lys Glu Ser

ttg tcc gaa tcc cga gat
Leu Ser Glu Ser Arg Asp
10 15

cac cct cca ggg ccc agt
His Pro Pro Gly Pro Ser
30

ctg ctg cecg tge tge ggg
Leu Leu Pro Cys Cys Gly
45

agc gta gag gat gag ttt
Ser Val Glu Asp Glu Phe
60

gge ctg gaa caa ctc cag
Gly Leu Glu Gln Leu Gln

cag gtc ctg tac cga gge
Gln Val Leu Tyr Arg Gly
90 95

adac gag gag adc ttc aag
Asn Glu Glu Asn Phe Lys
110

gac tocc age aac tat got

ctg
Leu

aaa
Lys

cece
Pro

gaa
Glu

gaa
Glu
80

tte
Phe

cag
Gln

act

gac
Asp

aaa

Lys

caa
Gln

tta
Leu
65

cag
Gln

aag

Lys

att
Ile

ttt

Asp Ser Ser Asn Tyr Ala Thr Phe

125

1

ggc
Gly

gee

Ala

gee
Ala
50

tce
Ser

acce
Thr

aac
Asn

tat
Tyr

ctc
Leu
130

tce
Ser

ctg
Leu
35

ctg

Leu

acg
Thr

aag
Lys

gaa
Glu

tct
Ser
115

tto

tat

gac

Tyr Asp

20
aag

Lys

cce
Pro

gtg
Val

tte
Phe

tge
100

cag
Gln

aat

cag

Gln

tca
Ser

tgf

Cys

aca
Thr
85

cce
Pro

ttc
Phe

gco

5

cag
Gln

cgt
Arg

gtc
Val

cac
His
70

cgo
Arg

agt
Ser

ttt
Phe

ttt

Phe Asn Ala Phe

211

ctt
Leu

tte
Phe

agt
Ser
55

cga
Arg

aga
Arg

ggg
Gly

cce
Pro

8&0
Asp
135

acg
Thr

cte
Leu
40

gaa
Glu

cet
Pro

gag
Glu

att
Ile

caa
Gln
120

acc

Thr

ggce
Gly

25

aag
Lys

aac
Asn

gag
Glu

ctg
Leu

gte
Val
105

gga
Gly

aac

Asn

120

180

234

282

330

378

426

474

522

870

618



01819168. 1 Fro% & BEAT/1801T
cac gat ggc tct gtc agt ttt gag gac ttt gtg get ggt ttg tcg gtg 666
His Asp Gly Ser Val Ser Phe Glu Asp Phe Val Ala Gly Leu Ser Val

140 145 150
att ctt cgg ggg acc ata gat gat aga ctg age tgg get ttc aac tta 714
Ile Leu Arg Gly Thr Ile Asp Asp Arg Leu Ser Trp Ala Phe Asn Leu
155 160 165
tat gac ctc aac aag gac ggc tgt atc aca aag gag gaa atg ctt gac 762
Tyr Asp Leu Asn Lys Asp Gly Cys Ile Thr Lys Glu Glu Met Leu Asp
170 175 180 185
att atg aag tcc ate tat gac atg atg gge aag tac aca tac cct gcc 810
Ile Met Lys Ser Ile Tyr Asp Met Met Gly Lys Tyr Thr Tyr Pro Ala
190 195 200
ctc cgg gag gag gee cca aga gaa cac gtg gag age ttc ttc cag aag 858
Leu Arg Glu Glu Ala Pro Arg Glu His Val Glu Ser Phe Phe Gln Lys
205 210 215
atg gac agg aac aag gac ggc gtg gtg acc atc gag gaa ttc atc gag 906
Met Asp Arg Asn Lys Asp Gly Val Val Thr Ile Glu Glu Phe Ile Glu
220 225 230
tct tgt caa cag gac gag aac atc atg agg tcc atg cag ctc tca cce 954
Ser Cys Gln Gln Asp Glu Asn Ile Met Arg Ser Met Gln Leu Ser Pro
235 240 245
ctt ctc aac tgatacctag tgctgaggac acccctggtg tagggaccaa 1003
Leu Leu Asn
250
gtggttctee accttctagt cccactctag aaaccacatt agacagaagg tctcctgeta 1063
tggtgettte cccateccta atetettaga ttttectcaa gacteectte tcagagaaca 1123
cgetetgtee atgtecccag ctggettete agectagect ttgagggece tgtggggagg 1183
cggggacaag aaagcagaaa agtcttggee ccgagecagt ggttaggtce taggaattgg 1243
ctggagtgga ggecagaaag cctgggeaga tgatgagage ccagetggge tgtcactgea 1303
ggttcegggg cctacagece tgggtcagea gagtatgagt tcccagactt tccagaaggt 1363
ccttagecaat gtcccagaaa ttcaccgtac acttctcagt gtcttaggag ggeccgggat 1423

212



01819168. 1

5| & H48/1801

ccagatgtct

tggccagges

ggetgttete

agtgagtcag

gaatgggaag

ccctagggte

ctcacctaga

catgctgetg

ccagggtetg

gecattttggg

gctatgcaca

<210> 28

211> 252
<212> PRT

ggttcatcce

aagatgagtg

atgacagcetg

ggatttceeg

aacccagtgt

ccctagggta

ggetagggac

ctceteatta

aggggaageg

ctcttctate

aagaaaaaaa

<213> ¥ (Simian sp.)

<400> 28

Met Arg Gly Gln

1

Asp Gly Ser Tyr

Lys Ala Leu Lys

5

Asp G
20

35

Gln Ala Leu Pro

50

Leu Ser Thr Val

65

Gln Thr Lys Phe

Ser V.

Cys H

Thr A
85

tgaatcctct

gtgtccegga

tttggttete

aacttgagtt

gggggcaccce

ccegeteecet

ggtaggetee

acaaacctgc

ccteeegttt

tattttgtaa

aaaaaaaaaa

Gly Arg Lys Glu Ser

In Leu Thr

Gln Arg Phe Leu

40

al Ser Glu
55

is Arg Pro
70

rg Arg Glu

ccctecttet

tgatgectgt

catgacccet

ttaccactce

attagaatct

ctgtttagtc

aggtccaacc

ttgtctecte

ccccateegt

aataagacat

aaaa

Leu Ser

10

Gly His Pro

25
Leu

Lys Leu

Asn Ser Val

Glu Gly Leu

75

Gin
90

Leu Val

213

tgetcgtatg

caaggtccca

atctagatgt

tcectagtgge

ttgeeegget

tacccagaga

tctecaggte

ctgegeeect

cagacatggt

cagatccaat

Glu Ser Arg

Pro Gly Pro
30

Pro Cys Cys
45

Glu Asp Glu
60

Glu Gln Leu

Leu Tyr Arg Gly

gtgggagteg
cctecectee
agaggecatgg
tgeettaggg
cctcacaatg
tgetectgag
agcaccctge
tctcagtcag
tgactgettt

aaaacacacg

Asp Leu

15

Ser Lys

Gly Pro

Phe Glu

Gln Glu

80

Phe
95

1483

1543

1603

1663

1723

1783

1843

1903

1963

2023

2057



01819168. 1
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Lys

Ile

Phe

Glu

145

Asp

Cys

Met

Glu

Val

225

Ile

<210>
<21
212>
213>

Asn

Tyr

Leu

130

Asp

Arg

Ile

Met

His

210

Val

Met

€220>

2z
222>

Glu Cys
100

Ser Gln
115

Phe Asn

Phe Val

Leu Ser

Thr Lys

180

Gly Lys

195

Val Glu

Thr Ile

Arg Ser

29

1904
DNA
KK (Rattus sp.)

cDS
(1).. (875)

400> 29
atg aac cac tgc cct cge agg tge cgg age

Pro Ser

Phe Phe

Ala Phe

Ala Gly
150

Trp Ala
165

Glu Glu

Tyr Thr

Ser Phe

Glu Glu

230

Met Gln
245

Gly

Pro

Asp

135

Leu

Phe

Met

Tyr

Phe
215

Phe

Leu

Ile Val Asn
105

Gln Gly Asp
120

Thr Asn His
Ser Val Ile
Asn Leu Tyr

170

Leu Asp Ile
185

Pro Ala Leu
200

Gln Lys Met

Ile Glu Ser

Ser Pro Leu
250

Met Asn His Cys Pro Arg Arg Cys Arg Ser

1

cga tct cto tac cag ttg gta act ggg tcg
Arg Ser Leu Tyr Gln Leu Val Thr Gly Ser
20

5

10

25

Glu Glu Asn

Ser Ser Asn

125
Asp Gly Ser
140

Leu Arg
155

Gly

Asp Leu Asn

Met Lys Ser

Arg Glu Glu

205

Asp Arg Asn
220

Cys Gln Gln
235

Leu Asn

Phe Lys Gln
110

Tyr Ala Thr

Val Ser Phe

Thr Ile Asp

160

Lys Asp
175

Gly

Ile Tyr
190

Asp
Ala Pro Arg
Lys Asp Gly

Asp Glu Asn
240

ccg ttg ggg cag gea get

Pro Leu Gly Gln Ala Ala

ctg tcg cca gac age gta

15

Leu Ser Pro Asp Ser Val

214

30

48

96



01819168. 1 Froo% & E50/1801T
gag gat gag ttt gaa tta tcc acg gtg tgt cac cga cct gag gge ctg 144
Glu Asp Glu Phe Glu Leu Ser Thr Val Cys His Arg Pro Glu Gly Leu

35 40 45
gaa caa ctc cag gaa cag acc aag ttc aca cgc aga gag ctg cag gtc 192
Glu GIn Leu Gln Glu Gln Thr Lys Phe Thr Arg Arg Glu Leu Gln Val
50 55 60
ctg tac cga ggc ttc aag aac gaa tgc ccc agt ggg att gtc aac gag 240
Leu Tyr Arg Gly Phe Lys Asn Glu Cys Pro Ser Gly Ile Val Asn Glu
65 70 75 80
gag aac ttc aag cag att tat tct cag ttc ttt ccc caa gga gac tcc 288
Glu Asn Phe Lys Gln Ile Tyr Ser Gln Phe Phe Pro Gln Gly Asp Ser
85 90 95
age aac tat get act ttt ctec tte aat gee ttt gac acc aac cac gat 336
Ser Asn Tyr Ala Thr Phe Leu Phe Asn Ala Phe Asp Thr Asn His Asp
100 105 110
gge tct gtc agt ttt gag gac ttt gtg get ggt ttg teg gtg att ctt 384
Gly Ser Val Ser Phe Glu Asp Phe Val Ala Gly Leu Ser Val Ile Leu
115 120 125
cgg ggg acc ata gat gat aga ctg agc tgg get ttc aac tta tat gac 432
Arg Gly Thr Ile Asp Asp Arg Leu Ser Trp Ala Phe Asn Leu Tyr Asp
130 135 140
ctc aac aag gac gge tgt atc aca aag gag gaa atg ctt gac att atg 480
Leu Asn Lys Asp Gly Cys Ile Thr Lys Glu Glu Met Leu Asp Ile Met
145 150 155 160
aag tcc atc tat gac atg atg gge aag tac aca tac cct geec cte cgg 528
Lys Ser Ile Tyr Asp Met Met Gly Lys Tyr Thr Tyr Pro Ala Leu Arg
165 170 175
gag gag gcc cca aga gaa cac gtg gag age ttc ttc cag aag atg gac 576
Glu Glu Ala Pro Arg Glu His Val Glu Ser Phe Phe Gln Lys Met Asp
180 185 190
agg aac aag gac ggc gtg gtg acc atc gag gaa ttc atc gag tct tgt 624
Arg Asn Lys Asp Gly Val Val Thr Ile Glu Glu Phe Ile Glu Ser Cys
195 200 205
caa cag gac gag aac atc atg agg tcc atg cag ctc ttt gat aat gtc 672

215
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Gln Gln Asp Glu Asn Ile Met Arg Ser Met Gln Leu Phe Asp Asn Val

210

215

220

atc tagctcccca gggagagggg ttagtgtgtc ctagggtgac caggetgtag

Ile
225

tcectagteca

tggggectgt

acaaaagtag

caccecttet

ctccaccttc

tttceccatce

gtcecatgtce

caagaaagca

tggaggecag

agggectaca

caatgtcccea

cacctccect

gtagaggcat

getgecttag

ttectcacaa

gatgcteetg

tcagcaccct

cttctcagte

gttgactget

ataaaacaca

gacgaaccta

agggattcaa

gcaagagtag

caactgatac

tagtcccact

cctaatctet

ccagetgget

gaaaagtctt

aaagcctggg

geecetgggte

gaaattcacc

ceggetgtte

ggagtgagtc

gggaatggga

tgcectaggg

agctcaccta

gccatgetge

agccagggte

ttgecattttg

cggctatgca

accctetete
tatcetggge
gcaagctaaa
ctagtgectga
ctagaaacca
tagattttce
tctcagecta
ggccecgage
cagatgatga
agcagagtat
atacacttet
tcatgacagc
agggatttce
agaacccagt
tcecectaggg
gagggtaggg
tgctecteat
tgaggggaag
ggetetteta

Caaaaaaaaa

tccaggectg

cttcagtagt

tctggggact

ggacacccect

cattagacag

tcaagactce

geetttgagg

tagtggttag

gagcccagcet

gagttcccag

cagtgtecceg

tgttiggtte

cgaacttgag

gteggegggeac

taccegetee

acggtaggcet

taacaaacct

ggcecteeegt

tctattttgt

aaaaaaaaa

216

tccteatett

ccagatccet

tcccaaccece

ggtgtaggga

aaggtctect

cttctcagag

geeectgtggg

gtcctaggaa

gggetgteac

actttccaga

gatgatgect

tccatgacce

ttttaccact

ccattagaat

ctetgtttag

ccaggtccaa

gettgtetee

ttceccatee

aaaataagac

acctgtaccc
gagctaagte
cgacagctct
ccaagtggtt
gctatggtge
aacacgctet
gaggcggegga
ttggctggag
tgoaggttce
aggtccttag
gtcaaggtcce
ctatctagat
cctecctagtg
ctttgeecegg
tctaccecaga
cctctecagg
tcetgegece
gtcagacatg

atcagatcca

725

785

845

905

965

1025

1085

1145

1205

1265

1325

1385

1445

1505

1565

1625

1685

1745

1805

1865

1904
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<210> 30

211> 225
<212> PRT

<213> K& (Rattus sp.)

{400> 30
Met Asn His
1

Arg Ser Leu

Glu
35

Glu Asp

Glu Gln
50

Leu

Leu Tyr
65

Arg

Glu Asn Phe

Ser Asn Tyr

Gly Ser Val

115
Arg Gly Thr
130

Leu Asn

145

Lys

Lys Ser Ile

Glu Glu Ala

Arg Asn Lys

195
GIn Gln
210

ASD

Cys

Tyr

20

Phe

Gln

Gly

Lys

Ala
100

Ser

Ile

Asp

Tyr

Pro

180

Asp

Glu

Pro Arg Arg Cys

5

Gln Leu

Glu Leu

Glu Gln

Phe Lys

70

Gln
85

Ile

Thr Phe

Phe Glu

Asp Asp

Gly Cys

150

Asp Met
165

Arg Glu
Gly Val

Asn Ile

Val
Ser
Thr

55
Asn
Tyr
Leu
Asp
Arg
135
Ile
Met
His

Val

Met
215

Thr

Thr

40

Lys

Glu

Ser

Phe

Phe
120

Leu

Thr

Gly

Val

Thr

200

Arg

Arg Ser
10

Gly Ser
25

Val Cys

Phe Thr

Cys Pro

Gln Phe
90

Asn Ala
105

Val Ala

Ser Trp

Lys Glu

Lys Tyr
170

Glu Ser
185

Ile Glu

Ser Met

Pro Leu

Leu Ser

His Arg

Arg Arg

60

Ser Gly
75

Phe Pro

Phe Asp

Gly Leu

Ala Phe

140

Glu Met

155

Thr Tyr

Phe Phe

Glu Phe

Gln Leu
220

217

Gly

Pro

Pro

45

Glu

Ile

Gln

Thr

Ser

125

Asn

Leu

Pro

Gln

Ile
205

Phe

Gln Ala Ala

15
Asp Ser Val
30

Glu Gly Leu

Leu Gln Val

Val Asn Glu

80
Gly Asp Ser
95

Asn His
110

Asp

Val Ile Leu

Leu Tyr Asp

Asp Ile Met
160

Ala Leu Arg
175

Lys Met Asp
190

Glu Ser Cys

Asp Asn Val
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Ile
225

<210>
211>
212>
213>

<220>

221>
222>

<400>

atg
Met
1

geg

cag
Gln

gac

Gly Asp

cag
Gln

aag

agt
Ser
65

cag

Gln

tac
Tyr

acc

Thr

acc
Thr

ags
Arg

tgg
Trp
50

gag
Glu

ctg
Leu

agg
Arg

ttc
Phe

tat

31

2841
DNA
A (Homo sapiens)

31

CDS
(1).. (768)

ccg
Pro

cte
Leu

ccg
Pro
35

atc

Ile

ctg
Leu

cag
Gln

g8¢
Gly

aaa
Lys
1156

gca

get
Ala

gee
Gly
20

agg
Arg

ctg
Leu

gag
Glu

gee
Ala

ttt
Phe
100

ctc
Leu

cac

Tyr Ala His

aag gaa
Lys Glu

cac aca

His Thr

ctc agc
Leu Ser

tcc agce
Ser Ser

ctg tec
Leu Ser
70

cag acc
Gln Thr
85

aag aat
Lys Asn

att tac
Ile Tyr

tte cte
Phe Leu

gtg
Val

cca
Pro

cgc
Arg

aca
Thr
55

acg
Thr

aag
Lys

gag
Glu

gCg
Ala

tte
Phe

aca

Thr

ctt
Leu

cag
Gln
40

gee
Ala

gtg
Val

ttc
Phe

tgt
Cys

cag
Gln
120

aac
Asn

aag
Lys

age
Ser
25

get
Ala

cca
Pro

cge
Arg

ace
Thr

cece
Pro
105

tte

Phe

gee
Ala

gcg
Ala
10

aag

Lys

ttg
Leu

cag
Gln

cac

His

aag
Lys
90

acg
Thr

ttc
Phe

ttt

teg
Ser

aag
Lys

atg
Met

gE8C
Gly

cag
Gln
75

aag
Lys

ggc
Gly

cct
Pro

gat

gac
Asp

gag
Glu

aga
Arg

tca
Ser
60

cca
Pro

gag
Glu

ctg
Leu

cag
Gln

gcg

ggce
Gly

gegt
Gly

tge
Cys
45

gat

Asp

gag
Glu

ctg
Leu

gtg
Val

gga
Gly
125

gac

Phe Asp Ala Asp

218

agc
Ser

atce
Ile
30

tge
Cys

age
Ser

gg8g
Gly

cag
Gln

gac
Asp
110

gat

Asp

geg
Gly

cte
Leu
15

aag
Lys

ctg
Leu

age
Ser

ctg
Leu

tct

Ser
95

gaa
Glu

gce

Ala

aac
Asn

ctg
Leu

tgg
Trp

gte
Val

gac
Asp

gac
Asp
80

cte
Leu

gac
Asp

acce

Thr

4°4*4
Gly

48

96

144

192

240

288

336

384

432



219

01819168. 1 Froo% & E54/1801T
130 135 140

gcc atc cac ttt gag gac ttt gtg gtt ggc>ctc tcc ate ctg ctg cgg 480
Ala Ile His Phe Glu Asp Phe Val Val Gly Leu Ser Ile Leu Leu Arg

145 150 155 160

ggec aca gtc cac gag aag ctc aag tgg gec ttt aat ctc tac gac att 528
Gly Thr Val His Glu Lys Leu Lys Trp Ala Phe Asn Leu Tyr Asp Ile

165 170 175
aac aag gat ggc tac atc acc aaa gag gag atg ctg gecc atc atg aag 576
Asn Lys Asp Gly Tyr Ile Thr Lys Glu Glu Met Leu Ala Ile Met Lys
180 185 190
tce atc tat gac atg atg gge cge cac acc tac ccc atc ctg cgg gag 624
Ser Ile Tyr Asp Met Met Gly Arg His Thr Tyr Pro Ile Leu Arg Glu
195 200 205
gac gcg cog geg gag cac gtg gag agg ttc ttc gag aaa atg gac cgg 672
Asp Ala Pro Ala Glu His Val Glu Arg Phe Phe Glu Lys Met Asp Arg
210 215 220

aac cag gat ggg gta gtg acc att gaa gag ttc ctg gag gcc tgt cag 720
Asn Gln Asp Gly Val Val Thr Ile Glu Glu Phe Leu Glu Ala Cys Gln

225 230 235 240

aag gat gag aac atc atg agc tcc atg cag ctg ttt gag aat gtc atc 768
Lys Asp Glu Asn Ile Met Ser Ser Met Gln Leu Phe Glu Asn Val Ile

245 250 255

taggacacgt ccaaaggagt gcatggccac agccacctec acccccaaga aacctccatce 828
ctgccaggag cagcctccaa gaaactttta aaaaatagat ttgcaaaaag tgaacagatt 888
gctacacaca cacacacaca cacacacaca cacacacaca cacagecatt catetggget 948
ggcagaggegg acagagttca gggagggget gagtetgget aggggecgag tceaggagee 1008
ccagecagee cttcccagge cagegaggeg aggetgecte tgggtgagtg getgacagag 1068
caggtctgea ggecaccage tgetggatgt caccaagaag gggetcegagt goccectgoag 1128
gggagggtee aatcteeggt gtgageccac ctegteceegt tetccattet getttettge 1188
cacacagtgg geecggeccea ggeteccetg gtetectece cgtagecact ctetgeccac 1248
tacctatget tctagaaagce ccctcacctc aggaccccag agggaccage tggggggeag 1308
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geggggagags

cccaggatce

gggeaageet

ggggatttea

tccacagggt

tggggetgta

aggaacgtgg

gaaggggegt

geceeccetete

cttagcagct

cctectgetg

cttgggggte

acattcaaaa

gaatgccage

agcagaaacce

ggaacceggt

acagccagce

agccccaggg

cteggeatte

ctecaggetg

tcttctecet

gccaaggecet

ctggetgeac

atgtctgcat

gggtaatgga

cctgetacte

gagtggtgag

agtttaggga

gggatgageo

cacaccctce

ttcagagact

gtceetecete

ctgaagcagt

caggcgeage

gctgaggett

tgetetgtge

gcacaaaccc

ccaaagetgg

ccecaggagga

cccaggecege

cagctccact

tgagcagggce

acacacagcee

actgggggcce

cceceteacce

caggagagea

agcccaacca

ggcagaageg

ggccaagcect

cactgacctg

gggecactgg

ttgggtegty

tcteettgee

agcacagact

ggeagecagg

ttcctgtagt

gtcgecgtcec

cctagtggga

gggeccagta

ctgggatcag

tggggactct

agccaatggt

gagagatgct

atggccccte

cagggcetgge

cctcagagga

tggeetecece

tctgectceca

getgcccage

tcaccaccac

ggagggetet

teteeettgg

gcagctttct

gaagagetgg

gcececattet

gtggagaatc

ccagtcotgg

gtteceteea

gageccegege

gceeecetecca

ctctgecettg

gceccageaca

geeccaatat

tggggceecca

gettggetgt

gagggeteag

gctecegecet

caggaacatt

ccggggagte

aaggcagtat

tgcggagetg

ggagggcate

cctcccaget

acccetgeeg

geeteccacg

ccacggeetg

220

ggaaattctt

gtaccaggcece

ccctecatgg

tgagggcact

ttcagtggga

aggtcetett

cagagctcag

tggeccagea

cacaaaaagc

ctgetteteg

ggtggeectg

aageocageo

ccectecate

agggetgtgg

gattggggcec

cccacataat

ccegtgtgee

ggeggagegee

catggacgcc

agctttccct

ggtgtcactce

geettggeet

ctgggacaca

ggagggteggt

ccetgggggt

acccactgtg

caggaaggeg

ctctgecage

atgcagtggg

aggteceggg

aggagtctgg

gettggetga

acaagcattc

gaggccagge

gggaagaggce

cggetgacca

tggggatgga

ctgggtggte

tcacccagaa

acattccatc

ccaagaggcet

atgggggece

tggetecagg

ggctcaggga

tgectctaag

tggggecaga

gaccggccge

tcectgttete

1368

1428

1488

1548

1608

1668

1728

1788

1848

1908

1968

2028

2088

2148

2208

2268

2328

2388

2448

2508

2568

2628

2688

2748
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agcatccact aatattcagt cctgtatatt ttaataaaat asacttgaca aaggaaaaaa 2808

aaaaaaaaaa aattcctgeg gecgegttct cca

210> 32
211> 256
<212> PRT
<213> A (Homo sapiens)

<400> 32

Met Gln Pro Ala Lys Glu

1

Gly

Gln

Lys

Ser

65

Gln

Tyr

Thr

Thr

Ala

145

Gly

Asn

Ser

Asp

Arg

Trp

50

Glu

Leu

Arg

Phe

Tyr

130

Ile

Thr

Lys

Leu

Pro

35

Ile

Leu

Gln

Gly

Lys
115

Gly

20

Arg

Leu

Glu

Ala

Phe

100

Leu

Ala His

His

Val

Asp

Phe

His

Gly
180

Ile Tyr Asp

5

His Thr

Leu Ser

Ser Ser

Leu Ser
70

Gln Thr
85

Lys Asn

Ile Tyr

Phe Leu
Glu Asp
150

Glu Lys
165

Tyr Ile

Met Met

Val Thr

Pro Leu

Arg Gln
40

Thr Ala
55

Thr Val

Lys Phe

Glu Cys

Ala Gln

120

Phe Asn

135

Phe Val

Leu Lys

Thr Lys

Gly Arg

Lys Ala Ser
10

Ser Lys Lys
25

Ala Leu Met

Pro Gln Gly

Arg His Gln

75

Thr Lys Lys
90

Pro Thr Gly

105

Phe Phe Pro

Ala Phe Asp

Val Gly Leu

155

Trp Ala Phe
170

Glu Glu Met

185

His Thr Tyr

221

Asp

Glu

Arg

Ser

60

Pro

Glu

Leu

Gln

Ala
140

Ser.

Asn

Leu

Pro

Gly

Gly

Cys

45

Asp

Glu

Leu

Val

Gly

125

Asp

Ile

Leu

Ala

Ile

Ser

Ile
30

Cys

Ser

Gly

Gln

Asp

110

Asp

Gly

Leu

Tyr

Ile

190

Leu

Leu

15

Lys

Leu

Ser

Leu

Ser

95

Glu

Ala

Asn

Leu

Asp

175

Met

Arg

Leu

Trp

Val

Asp

Asp

80

Leu

Asp

Thr

Gly

Arg

160

Ile

Lys

Glu

2841
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195

Asp Ala Pro Ala Glu His Val

210

215

Asn GIn Asp Gly Val Val Thr

2256

230

Lys Asp Glu Asn Ile Met

<210> 33

211> 442
<212> DNA
<213> Ki (Rattus sp.)

<220>
<221> CDS

€222> (1)..(327)

400> 33
ttt gag gac ttt
Phe Glu Asp Phe

1

cat
His

ctg
Leu
65

gea
Gly

aac

Asn

gdg aag
Glu Lys

tac atc
Tyr Ile
35

atg atg
Met Met
50

gag cat

Glu His

gta gtg
Val Val

atc atg
Ile Met

cte
Leu

20

acc

Thr

ggc

245

gtg gtt
Yal Val

aag tgg
Lys Trp

aaa gag
Lys Glu

cge cac

Gly Arg His

gtg
Val

act
Thr

age
Ser

gag agg
Glu Arg
70

att gat
Ile Asp
85

tce atg
Ser Met

Ser

888
Gly

gee
Ala

gag
Glu

ace
Thr
55

ttc

Phe

gaa
Glu

cag
Glin

200

Glu

Ile

Ser

cte

Leu

ttc
Phe

atg
Met
40

tac

tte
Phe

ttt
Phe

ctg
Leu

Arg

Glu

Met

tece
Ser

aat
Asn

25

ctg

Leu

cct
Pro

‘cag

Gln

ctg
Leu

ttt

Phe

Phe Phe Glu
220

Glu Phe Leu
235

GIn Leu Phe
250

atc ctg ctt
Ile Leu Leu
10

ctc tac gac
Leu Tyr Asp

gce atc atg
Ala Ile Met

atc ctg cgg
Ile Leu Arg
60

aaa atg gac

Lys Met Asp
75

gag act tgt

Glu Thr Cys
90

gag aac gtc

Glu Asn Val

222

205

Lys

Glu

Glu

cga

Arg

atc
Ile

aag
Lys
45

gag
Glu

ageg
Arg

cag
Gln

ate
Ile

Met Asp Arg

Ala Cys Gln

240

Asn Val Ile

888
Gly

aac
Asn

30

tce

Ser

gac
Asp

aac

Asn

aag
Lys

255

acce
Thr
15

aag
Lys

atc

Ile

gca
Ala

cag

Gln

gac
Asp
95

gte
Val

gac
Asp

tac

Tyr

cct
Pro

gat
Asp
80

gag
Glu

taggacatgt

48

96

144

192

240

288

337
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100 105

aggaggggac cctgggtgge catgggttet caacccagag aagcctcaat cctgacagga 397

gaagcctcta tgagaaacat ttttctaata tatttgcaaa aagtg 442

<210> 34

<211> 109

<212> PRT

<213> KF (Rattus sp.)

<400> 34
Phe Glu Asp Phe Val Val Gly Leu Ser Ile Leu Leu Arg Gly Thr Val
1 5 10 15

His Glu Lys Leu Lys Trp Ala Phe Asn Leu Tyr Asp Ile Asn Lys Asp
20 25 30

Gly Tyr Ile Thr Lys Glu Glu Met Leu Ala Ile Met Lys Ser Ile Tyr
35 40 45

Asp Met Met Gly Arg His Thr Tyr Pro Ile Leu Arg Glu Asp Ala Pro
50 55 ‘ 60

Leu Glu His Val Glu Arg Phe Phe Gln Lys Met Asp Arg Asn Gln Asp
65 70 75 80

Gly Val Val Thr Ile Asp Glu Phe Leu Glu Thr Cys Gln Lys Asp Glu
85 90 95

Asn Ile Met Ser Ser Met Gln Leu Phe Glu Asn Val Ile
100 105

<210> 35

211> 2644

<212> DNA

<213> /MR (Mus musculus)

<220>
<221> CbS
<222> (49).. (816)

<4007 39

cgggetgeaa agegggaaga ttagtgacgg tecctttcag cagcagag atg cag agg o7
Met Gln Arg

223



01819168. 1

}“?

5 & H5H9/1801

acc
Thr

24244
Gly
20

Ccgg
Arg

ctg
Leu

gag
Glu

get
Ala

tte
Phe
100

cte

Leu

cac

His

ttt
Phe

cat
His

ggt

aag
Lys

cge
Arg

ttc
Phe

tce

Ser

tta
Leu

cag
Gln
85

aag

Lys

att
Ile

tte
Phe

gag
Glu

gag
Glu
1656

tge

gaa
Glu

ata

Ile

acc
Thr

agt
Ser

tce
Ser
70

acce

Thr

aat
Asn

tat
Tyr

cte
Leu

gac
Asp
150

aag
Lys

atc

gee
Ala

cca
Pro

cge
Arg

get
Ala
95

acg

Thr

aag
Lys

gag
Glu

tec

Ser

tte
Phe
135

ttt
Phe

cte
Leu

acce

gtg
Val

ctg
Leu

cag
Gln
40

gee
Ala

gtg
Val

tte
Phe

tgt

<~

Cys

cag
Gln
120

aat
Asn

gtg
Val

aag
Lys

aag

aag
Lys

age
Ser
25

gee

Ala

cea
Pro

cge
Arg

acce

Thr

cce
Pro
105

tte
Phe

gee
Ala

gtt
Val

tgg
Trp

gag

gca
Ala
10

aag

tca
Ser

agg

gat
Asp

gaa

Lys Arg Glu

ctg
Leu

caa
Gln

cat
His

aag
Lys
90

aca
Thr

ttc
Phe

ttt
Phe

888
Gly

gee
Ala
170

gag

atg
Met

ggc
Gly

cag
Gln
75

aag

Lys

ggcC
Gly

cet

Pro

gat
Asp

cte
Leu
155

ttc
Phe

atg

cgt
Arg

teca
Ser
60

cca
Pro

gag
Glu

ctg
Leu

cag
Gln

gct
Ala
140

tece

Ser

aat
Asn

ctg

ggc
Gly

agce
Ser

tge
Cys
45

gac

Asp

gag
Glu

ctg
Leu

gtg
Val

gga
Gly
125

gat
Asp

atc
Ile

cte
Leu

gee

aac
Asn

atc
Ile
30

tge

Cys

age
Ser

ggc
Gly

cag
Gln

gat
Asp
110

gat
Asp

geg
Gly

ctg
Leu

tat
Tyr

atc

224

ctc
Leu
15

aag
Lys

tta
Leu

agt
Ser

ttg
Leu

tee
Ser
95

gaa

Glu

gee
Ala

aac
Asn

ctt
Leu

gac
Asp
175

atg

ctg
Leu

tgg
Trp

atc
Ile

gac
Asp

gac
Asp
80

ctt

Leu

gac
Asp

ace
Thr

geg
Gly

cga
Arg
160

att

gga
Gly

caa

Gln

aag
Lys

agt
Ser
65

cag

Gln

tac
Tyr

acc
Thr

ace
Thr

gce
Ala
145

888
Gly

aac

gat
Asp

agg
Arg

tgg
Trp
50

gaa
Glu

cta
Leu

cga
Arg

tte
Phe

tat
Tyr
130

atc
Ile

acg

Thr

aag

Ile Asn Lys

aag tcc atce

cct
Pro

cca
Pro
35

atc

Ile

ctg
Leu

caa
Gln

gec
Gly

aaa
Lys
115

gea
Ala

cac
His

gte
Val

gat
Asp

tac

105

153

201

249

297

345

393

441

489

537

585

633
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Gly Cys
180

gac
Asp

atg
Met

atg
Met

cat
His

ctg gag

Leu Glu

gtg
Val
230

gtg
Val

gga
Gly

atc
Ile
245

aac atg

Asn Met

gggaggegac

aagcctetat

gacacagcca

tggttectet

tcaataaaaa

tcagagatcg

ggagatcaaa

aggggacaaa

cttatgctaa

gagcttagat

ggtttttgga

gtgggaatgt

ccetetttgat

gaaatgggag

tccttaacac

185

ggc
Gly

200

gtg
Val
215
acc

Thr

aac

Asn

cceagtggte

gagaaacatt

ccgtcacaca

ggettggeea

aggctgectce

agaggaccag

ctactcectg

gagggegagag

tgatcacctg

agtgagggec

gaaactgagg

ggetggtega

tceetgggga

grorggragg

agtggatcgg

cgc cac
Arg His

gag agg
Glu Arg

att gat
Ile Asp

tce atg
Ser Met

acc tac
Thr Tyr

tte ttt
Phe Phe

cce
Pro

cag
Gln

Ile Thr Lys Glu Glu Met Leu Ala Ile Met Lys

190

atc
Ile

205

ctg
Leu

aaa atg

Lys Met

220

gaa ttt
Glu Phe
235
cag ctg
250
attgcttcte
tttctaatat
cagacacaga
aggaagtgge
tgggatggece
gtctacaaag
cctatggacc
gtctatagga
gggteetgga
cattggacta
aaacaatttg
gatttcccaa
gatcacctgg
gggoeateococo

ccacacctet

ctg
Leu

ttt
Gln Leu Phe Glu Asn

act
Thr

gag
Glu

gag aac

aacccagaga

atttgcaaaa

catacagaca

agccagaagg

agcecctgget

ctaaggtcce

catgctctta

agaaatggtt

acccgagtge

agacctcctg

tecataccae

cttccagceac

ctcatagact

cteetttteo

gtggetgecee

225

Ser

gat
Asp

Cgg
Arg

gag
Glu

aac
Asn
225

gac
Asp

agg
Arg

tgt
Cys

cag
Gln
240

aag
Lys

atce

Ile

gte
Val
255

tag

agcctcaatc

agtgagcagt

cacacacaca

caccecegee

agatgttacc

tgtgtotttt

ggaagctcce

ttggaagetg

caggctacct

taagagtggsg

tgggtgaaga

caggatggee

gacaaccagg

ctggecactt

ttgaacagac

Ile Tyr
195

gca ccc
Ala Pro
210

cag gat

Gln Asp

gat gag
Asp Glu

gacatgt

ctgacaggag
ttacttccaa
cacacacaca
tattcctagg
cacaaggaac
ctaccactceg
agaaactcca
ggcttgeage
actatgcegt
gcaggattga
ctgetggeea
tctccaaggt
gaactgggct
gecacccagt

tcatcccgac

681

729

777

826

886

946

1006

1066

1126

1186

1246

1306

1366

1426

1486

1546

1606

1666

1726
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caagacaaaa

tccetgeagce

ageettgggg

ctgeggattc

ctggagetag

gaggagagag

agcatgtttc

ctgetcagge

gggaggteet

ctgaggactg

gaccaccagt

ggtcectgte

tceettagee

gactggecege

ttctgtctea

aggaaaaaaa

210> 36

211> 256
212> PRT

aagcacaaac

cctgattcag

gtctcacage

tgettgettg

cectgaggge

agctgttect

ctggaggaac

ctgeetetga

tagaggaagg

tactgaccce

tetecetgge

ttgtgaaaag

tetggetgea

atgtccgecat

gegceccacca

aaaaaaaa

tcectageagce

tggeegagga

cctttcccag

ggetgegecee

tggggacctg

gectecccag

atccccacaa

aagtccacgt

acagggtgac

atctccatcece

tcagggaccc

ccaaggecac

cgeceaaccet

ggcagaageg

atattcagtc

<213> /MR (Mus musculus)

<400> 36

tcaggccaag

agacgctcag

cccagetege

tggggattga

tgaccaggea

gectegecca

aagtacattce

gtgttceccea

aacaccccta

tgaccgggge

cctgteccce

gggaaaagge

ggaggggtct

tcteeettgg

ctatatattt

cccacaaggg

acatccatcc

caacattcta

aggccactgt

acaggtcagce

gaaggaacag

catcatctga

gaaggecage

tacacaggtg

cttcctttac

agtctgactc

caccactcta

gtceecetttg

gtgcagceetg

taataaaaga

aaggectggg 1786

tgtacctcgg 1846

aagcacaaac 1906

taaccctaag 1966

agaccctcag 2026

tgtcoccaaga 2086

agcceggtet 2146

cccaagataa 2206

gacccecoect 2266

ccgatctaca 2326

ttcccatega 2386

acctgetgea 2446

cagggacaca 2506

gaagggtggt 2566

aacttgacaa 2626

2644

Met Gln Arg Thr Lys Glu Ala Val Lys Ala Ser Asp Gly Asn Leu Leu

1

5

10

15

Gly Asp Pro Gly Arg Ile Pro Leu Ser Lys Arg Glu Ser Ile Lys Trp
30

20

25

Gln Arg Pro Arg Phe Thr Arg Gln Ala lLeu Met Arg Cys Cys Leu Ile

226

5 & H61/1801
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35

Lys Trp Ile Leu Ser Ser Ala

50

55

Ser Glu Leu Glu Leu Ser Thr

65

70

Gln Leu Gln Ala Gln Thr

Tyr Arg Gly
Thr Phe Lys
115

Thr Tyr Ala
130

Ala Ile His
145

Gly Thr Val

Asn Lys Asp

Ser Ile Tyr

195

Asp Ala Pro
210

Asn Gln Asp
225

Lys Asp Glu

<210> 37
211> 531
<212> DNA

Phe

100

Leu

His

Phe

His

Gly

180

Asp

Leu

Gly

Asn

85

Lys Asn

Ile Tyr

Phe Leu

Glu Asp
150

Glu Lys
165

Cys Ile

Met Met

Glu His

Val Val
230

Ile Met
245

<2137 A (Homo sapiens)

<220>

Lys

Glu

Ser

Phe

135

Phe

Leu

Thr

Gly

Val

215

Thr

Asn

40

45

Ala Pro Gln Gly Ser Asp

Val

Phe

Cys

Gln

120

Asn

Val

Lys

Lys

Arg

200

Glu

Ile

Ser

Arg His

Thr Lys
90

Pro Thr
105

Phe Phe

Ala Phe

Val Gly

Trp Ala

170

Glu Glu

185

His Thr

Arg Phe

Asp Glu

Met Gln
250

Gln

75

Lys

Gly

Pro

Asp

Leu

155

Phe

Met

Tyr

Phe

Phe

235

Leu

221

60

Pro

Glu

Leu

Gln

Ala
140

Ser

Asn

Leu

Pro

Gln
220

Leu

Phe

Glu

Leu

Val

Gly

125

Asp

Ile

Leu

Ala

Ile

205

Lys

Glu

Glu

Ser Ser Asp

Gly

Gln

Asp

110

Asp

Gly

Leu

Tyr

Ile
190

Leu

Met

Thr

Asn

Leu

Ser

95

Glu

Ala

Asn

Leu

Asp

175

Met

Arg

Asp

Cys

Val
255

Asp
80

Leu

Asp

Thr

Gly

Arg

160

Ile

Lys

Glu

Arg

Gln

240

Ile
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<221> CDS

<222> (1)..(336)

<2205
223> FEHE 495107, n=TEEER

<400> 37

cac gag gtg
His Glu Val

1

ggc
Gly

cgeg
Arg

gct
Ala

cat
His
65

aag
Lys

tte
Phe

ggt
Gly

cte

Leu

att
Ile
50

cgg
Arg

aaa
Lys

ttt
Phe

tte
Phe

atg
Met
35

caa
Gln

cee
Pro

gag
Glu

ttg

Leu

gaa
Glu

ctg
Leu
20

aag
Lys

aac
Asn

gaa
Glu

ctt
Leu

act
Thr
100

age att
Ser Ile
)

tac gct
Tyr Ala

cte ttg

Leu Leu

agc gtg
Ser Val

gee ctt
Ala Leu
70

cag atc
Gln Ile
85

tta cct
Leu Pro

teg
Ser

cag
Gln

cce

Pro

gaa
Glu
55

gag
Glu

ctt
Leu

teca
Ser

get
Ala

aac
Asn

tge
Cys
40

gat
Asp

ctt

Leu

tac
Tyr

cac

His

cag
Gln

agc
Ser
25

tca
Ser

gaa
Glu

ctg
Leu

aga
Arg

aat
Asn
105

ctg
Leu
10

acc
Thr

get
Ala

ctg
Leu

gaa
Glu

gga
Gly
90

tece
Ser

gag
Glu

aag
Lys

gee
Ala

gag
Glu

gee
Ala
15

ttt
Phe

cag
Gln

tgagaggaaa agggggaaaa tatcccattc tatgagaagc

tactgatcct tcccagatag gaatataatc agtatctgtg

cacccatget ggeatactgt aattgcccat taaacaaana

adaaaadaaa aaaaa

<210> 38

211> 112
<212> PRT
<213> A (Homo sapiens)

228

gag
Glu

cgc
Arg

atg
Met
60

cag

Gln

aag
Lys

agg
Arg

gee
Ala

agc
Ser

acg
Thr
45

gce
Ala

agce
Ser

aac
Asn

age
Ser

age
Ser

att
Ile
30

teg
Ser

acc
Thr

aaa
Lys

gta
Val

att
Ile
110

tct
Ser
15

aaa
Lys

tet
Ser

gtc
Val

ttt
Phe

aga
Arg
95

gag
Glu

aca
Thr

gag
Glu

cct
Pro

agg
Arg

acc
Thr
80

act

Thr

aaa
Lys

48

96

144

192

240

288

336

cccatcatat gtatatttca 396

gactttgaat ctetgtggea 456

gtttttgaga aaaaaaaaaa 516

531
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<400> 38
His Glu Val Glu Ser Ile Ser Ala Gln Leu Glu Glu Ala Ser Ser Thr
1 5 10 15

Gly Gly Phe Leu Tyr Ala Gln Asn Ser Thr Lys Arg Ser Ile Lys Glu
20 25 30

Arg Leu Met Lys Leu Leu Pro Cys Ser Ala Ala Lys Thr Ser Ser Pro
35 40 45

Ala Ile Gln Asn Ser Val Glu Asp Glu Leu Glu Met Ala Thr Val Arg
50 95 60

His Arg Pro Glu Ala Leu Glu Leu Leu Glu Ala Gln Ser Lys Phe Thr
65 70 75 80

Lys Lys Glu Leu Gln Ile Leu Tyr Arg Gly Phe Lys Asn Val Arg Thr
85 90 95

Phe Phe Leu Thr Leu Pro Ser His Asn Ser Gln Arg Ser Ile Glu Lys
100 105 110

210> 39

211> 2176

<212> DNA

<213> A (Homo sapiens)

(220>
<221> CDS
<222> (2)..(124)

<400> 39
t gaa agg ttc ttc gag aaa atg gac cgg aac cag gat ggg gta gtg acc 49
Glu Arg Phe Phe Glu Lys Met Asp Arg Asn Gln Asp Gly Val Val Thr
1 5 10 15

att gaa gag ttc ctg gag gcc tgt cag aag gat gag aac atc atg agc 97
Ile Glu Glu Phe Leu Glu Ala Cys Gln Lys Asp Glu Asn Ile Met Ser

20 25 30
tcc atg cag ctg ttt gag aat gtc atc taggacacgt ccaaaggagt 144
Ser Met Gln Leu Phe Glu Asn Val Ile
35 40

geatggecac ageccacctee acccccaaga aacctccate ctgecaggag cagectccaa 204

229



01819168. 1

F?

5| & H65/1801

gaaactttta

cacacacaca

gggagggegcet

cagcgaggceg

tgetggatgt

gtgagcccac

ggeteeectg

ccectecaccte

ggccaageot

cactgacctg

gggecactgg

ttggegtcegtg

tcteettgee

agcacagact

ggeagecagg

ttcctgtagt

gtegeegtee

cctagtggea

gggeccagta

ctgggatcag

tggggactct

agccaatggt

gagagatgot

atggccccte

aaaaatagat

cacacacaca

gagtctgget

aggctgecte

caccaagaag

ctegteeegt

gtcteetece

aggaccccag

gecagetttet

gaagagetgg

geececattet

gtggagaatc

ccagtcctgg

gttceceteea

gagcccggee

geecectecca

ctctgecttg

geecageaca

gceccaatat

tggggeccca

gcettggetgt

gagggctgag

ZGLGGGECCL

caggaacatt

ttgcaaaaag
cacagccatt
aggggecgag
tgegtgagty
gggctogagt
tctecattet
cgtagccact
agggaccagc
ggaaattctt
gtaccaggcece
ccctecatgg
tgagggceact
ttcagtggga
aggtcctett
cagagctcag
tggeccagea
cacaaaaagc
ctgetteteg
ggtggeeetg
aagcccagcc
ccectecate
agggetgtge
gal LggEEoc

cccacataat

tgaacagatt

catctgggcet

tccaggagee

gctgacagag

gccecctgeag

getttettge

ctctgeccac

tggggggcag

ccetgggggt

acccactgtg

caggaaggcg

ctctgecage

atgcagtggg

aggteeeggg

aggagictgg

gettggetga

acaagcattc

gaggccaggce

ggeaagagec

cggetgacca

tggggatgga

ctgggtggte

tcacccagaa

acattccatce

230

gctacacaca

ggcagagggeg

ccageeagece

caggtctgcea

gegagggtee

cacacagtgg

tacctatgct

ggeEgLagage

cccaggatcce

gggcaagect

ggggattica

tccacagggt

tggggetgta

aggaacglgg

gaaggggegt

gcecectete

cttagcaget

cctectgetg

cttgggggte

acattcaaaa

gaatgccage

agcagaaacc

ggaaccoggt

acagccagcee

cacacacaca

acagagttca

cttceecagge

ggccaccage

aatctccggt

geeggecccea

tctagaaagc

gggtaatgga

cctgectacte

gagtggtgag

agtttaggga

gggatgagcec

cacaccctee

ttcagagact

gtccectectc

ctgaagcagt

caggegeage

gctgaggett

tgetotgtge

gcacaaaccce

ccaaagctgg

cccaggagga

CCCAgBUCKC

cagctccact

264

324

384

444

504

564

624

684

744

804

864

924

984

1044

1104

1164

1224

1284

1344

1404

1464

1524

1584

1644
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cagggetgge ceggggagtc cccgtgtgoe ccaagagget agecccaggg tgageaggge 1704
cctcagagga aaggcagtat ggeggaggee atgggggece cteggeattc acacacagee 1764
tggeeteece tgeggagetg catggacgee tggetccagg ctecaggetg actgggggee 1824
tetgecteca ggagggeate agettteeet ggetcaggga tcttoteect cecectcacce 1884
gctgeccage ccteccaget ggtgtcacte tgectctaag gecaaggect caggagagea 1944
tcaccaccac acccetgeeg geettggeet tggggecaga ctggetgeac ageccaacca 2004
ggaggggtet geetcecacg ctgggacaca gaccggeege atgtctgeat ggeagaageg 2064
teteeettgg ccacggectg ggagggtggt tectgttete ageatccact aatattcagt 2124

cctgtatatt ttaataaaat aaacttgaca aaggaaaaaa aaaaaaaaaa aa 2176

<210> 40

211> 41

<212> PRT

213> A (Homo sapiens)

<400> 40
Glu Arg Phe Phe Glu Lys Met Asp Arg Asn Gln Asp Gly Val Val Thr
1 5 10 15

Ile Glu Glu Phe Leu Glu Ala Cys Gln Lys Asp Glu Asn Ile Met Ser
20 25 30

Ser Met Gln Leu Phe Glu Asn Val .Ile
35 40

<210> 41

211> 2057

<212> DNA

<213> K (Rattus sp.)

<220>
221> CDS
<222> (208).. (963)

<400> 41
tgetgeeccaa ggeteetget cctgecccag gactetgagg tgggecctaa aacccagege 60

231
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tctetaaaga aaagecttge cageccctac tcecggecce caaccccage aggtcgetge

gecegecaggg ggegetgtgt gagegeccta ttetggecac ceggegeece cteccacgge

ccaggeggga goggggegee ggggeee atg cgg gge caa ggc aga aag gag agt
Met Arg Gly Gln Gly Arg Lys Glu Ser

ttg
Leu
10

cac
His

ctg
Leu

agce
Ser

ggc
Gly

cag
Gln
90

aac

Asn

gac
Asp

cac

His

att
Ile

tce
Ser

cct
Pro

ctg
Leu

gta
Val

ctg
Leu
75

gtc
Val

gag
Glu

tce
Ser

gat
Asp

ctt

Leu
155

gaa
Glu

cca
Pro

ceg

Pro

gag
Glu
60

gaa
Glu

ctg
Leu

gag
Glu

agc
Ser

ggc
Gly
140

Cgg
Arg

tce

Ser

ggg
Gly

tge
Cys
45

gat
Asp

caa

Gln

tac
Tyr

aac
Asn

aac
Asn
125

tet
Ser

888
Gly

cga gat
Arg Asp
15

cce agt
Pro Ser
30

tge ggeg
Cys Gly

gag tit
Glu Phe

cte cag
Leu Gln

Cga ggc
Arg Gly
95

ttc aag
Phe Lys
110

tat gct
Tyr Ala

gtc agt
Val Ser

acc ata
Thr Tle

ctg
Leu

aaa
Lys

cce

Pro

gaa
Glu

gaa
Glu
80

ttc
Phe

cag
Gln

act
Thr

ttt
Phe

gat
Asp
160

gac
Asp

aaa
Lys

caa

Gln

tta
Leu
65

cag

Gln

aag
Lys

att
Ile

ttt
Phe

gag
Glu
145

gat
Asp

1

ggc
Gly

gee
Ala

gee
Ala
50

tce

Ser

acc
Thr

aac
Asn

tat
Tyr

cte
Leu
130

gac

Asp

aga
Arg

tce
Ser

ctg
Leu
35

ctg

Leu

acg
Thr

aag
Lys

gaa
Glu

tet
Ser
115

ttc
Phe

ttt
Phe

ctg
Leu

tat
Tyr
20

aag
Lys

cce
Pro

gtg
Val

tte
Phe

tge
Cys
100

cag

Gln

aat
Asn

gtg
Val

agc
Ser

232

gac
Asp

cag
Gln

tca
Ser

tgt
Cys

aca
Thr
85

cce
Pro

tte
Phe

gce
Ala

get
Ala

tgg
Trp
165

5

cag
Gln

cgt
Arg

gte
Val

cac
His
70

cge
Arg

agv
Ser

ttt
Phe

ttt
Phe

ggt
Gly
150

get
Ala

ctt
Leu

ttc
Phe

agt
Ser
95

cga
Arg

aga
Arg

ggg
Gly

cee
Pro

gac
Asp
135

ttg

Leu

ttc
Phe

acg
Thr

ctc
Leu
40

gaa
Glu

cot
Pro

gag
Glu

att
Ile

caa
Gln
120

acc
Thr

teg
Ser

aac

Asn

ggc
Gly

25

aag
Lys

aac

Asn

gag
Glu

ctg
Leu

gtc
Val
105

gga
Gly

aac
Asn

gtg
Val

tta

Leu

120

180

234

282

330

378

426

474

522

570

618

666

714
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tat
Tyr
170

att
Ile

cte
Leu

atg
Met

tct
Ser

ctt

gac
Asp

atg
Met

Cgg
Arg

gac
Asp

tgt
Cys
235

cte

cte
Leu

aag

Lys

gag
Glu

agg
Arg
220

caa

Gln

aac

aac
Asn

aag gac
Lys Asp
175

atc tat
Ile Tyr
190

tee

Ser

gag
Glu
205

gce cea

Ala Pro

aac aag gac

Asn Lys Asp

cag gac gag
Gln Asp Glu

gge tgt
Gly Cys

gac atg
Asp Met

aga gaa
Arg Glu

gge gtg
Gly Val
225

aac atc
Asn Ile
240

atc aca

Ile Thr

aag
Lys
180

atg ggce
Met Gly
195

aag
Lys

cac gtg
His Val
210

gag
Glu

atc
Ile

gtg ace
Val Thr

atg agg tcc

Met Arg Ser

gag
Glu

tac

Tyr

agc
Ser

gag
Glu

atg
Met
245

gaa

Glu

aca

Thr

tte
Phe

gaa
Glu
230

cag

Gln

atg
Met

tac
Tyr

tte
Phe
215

tte
Phe

cte
Leu

tgatacctag tgetgaggac acccectggtg tagggaccaa

Leu
250

gtggttctee

tggtgettte

cgetetgtee

cggggacaag

ctggagtgga

ggttceggee

ccttageaat

ccagatgtct

tggccaggey

ggetgttete

agtgagtcag

gaatgggaag

Leu Asn

accttctagt

cccatcccta

atgtccecag

aaagcagaad

ggccagaaag

cctacagecee

gtccecagaaa

ggtteatcce

aagatgagtg

atgacagctg

ggatttceeg

aacccagtgt

cccactctag

atctcttaga

ctggettete

agtettggec

cctgggceaga

tgggtcagea

ttcaccgtac

tgaatcctct

gtgtcecgga

tttggttete

aacttgagtt

gggggeaccce

aaaccacatt

ttttectecaa

agcctageet

ccgagecagt

tgatgagagc

gagtatgagt

acttctcagt

ceccteettcet

tgatgcctgt

catgacccet

ttaccactce

attagaatct

233

agacagaagg

gactccectte

ttgagggecec

ggttaggtec

ccagetggge

tceeagactt

gtcttaggag

tgctegtatg

caaggtccca

atctagatgt

tcetagtgge

ttgeecegget

ctt
Leu

gac
Asp
185
cct gee
Ala

Pro
200

cag
Gln

aag
Lys

ate
Ile

gag
Glu

tca

Ser Pro

cce

tctectgeta

tcagagaaca

tgtggegage

taggaattgg

tgtcactgca

tccagaaggt

ggececgggat

gtegggagteg

ccteecctee

agaggcatgg

tgecttaggg

cctcacaatg

762

810

858

906

954

1003

1063

1123

1183

1243

1303

1363

1423

1483

1543

1603

1663

1723



01819168. 1

FoF &K EH69/1801T

ccetagggte
ctcacctaga
catgetgetg
ccagggtetg
geattttggg
getatgeaca
<210> 42
211> 252
<212> PRT

213> K

<400> 42

Met Arg Gly Gln Gly Arg

1

Asp

Lys

Gln

50

Leu

65

Gln

Lys

Ile

Phe

130

Glu

Gly Ser Tyr
Ala Leu Lys
35

Ala Leu Pro

Ser Thr Val

Thr Lys Phe

Asn Glu Cys

Tyr Ser Gln
115

ccctagggta

gggtagggac

ctcctecatta

aggegegaagegs

ctettetate

daadaaaaaaa

(Rattus sp.

5

Asp G
20

Gln A

Cys H

85

Pro S
100

Phe P

Leu Phe Asn Ala Phe Asp

Asp Phe Val Ala Gly Leu

Ser Val

Thr Arg Arg

ccegeteect

ggtaggetec

acaaacctgc

ccteeegttt

tattttgtaa

adaaaaaada

Lys Glu

In Leu Thr

Phe Leu

40

rg

Ser Glu

55
is Pro
70

Arg

Glu

er Gly Ile

he Gln

120 .

Pro

Thr
135

Ser

Ser Len

Gly His

Lys Leu

Asn Ser

Glu Gly

‘Leu Gln

Val Asn

105

Gly Asp

Asn His

Val Ile

ctgtttagte
aggtccaacc
ttgtetecte
cccecateegt
aataagacat

aaaa

Ser
10

Pro

25

Leu

Val

Leu
75

Val

90

Glu

Ser

Asp

Leu

234

tacccagaga
tctecaggtce
ctgegeccct
cagacatggt

cagatccaat

Glu Ser Arg

Pro

30

Pro Gly

Pro Cys
45

Cys

Glu Asp Glu

60

Glu Gln Leu

Leu Tyr Arg

Glu Asn Phe

110

Ser Asn
125

Tyr

Gly Ser Val

140

Arg Gly Thr

tgetectgag 1783
agcaccctge 1843
tctcagtcag 1903
tgactgettt 1963
aaaacacacg 2023

2057

Asp Leu

15

Ser Lys

Gly Pro

Phe Glu

Gln Glu

80

Gly
95

Phe

Gln

Lys

Ala Thr

Ser Phe

Ile Asp



01819168. 1

}“?

5 & HE70/1801

145

Asp Arg Leu Ser

Cys Ile Thr Lys
180

Met Met Gly Lys
195

Glu His Val Glu
210

Val Val Thr Ile
225

Ile Met Arg Ser

210> 43

211> 26

<212> PRT
213> ANIF3

220>

150

Trp Ala Phe

165

Glu Glu

Tyr Thr

Ser Phe

Glu Glu

230

Met Gln
245

Met

Tyr

Phe

215

Phe

Leu

155

Asn Leu Tyr Asp Leu
170

Leu Asp Ile Met Lys
185

Pro Ala Leu Arg Glu
200

Gln Lys Met Asp Arg
220

Ile Glu Ser Cys Gln
235

Ser Pro Leu Leu Asn
250

160

Asn Lys Asp Gly
175

Ser Ile Tyr Asp
190

Glu Ala Pro Arg
205

Asn Lys Asp Gly

Gln Asp Glu Asn
240

<223> %5 2,5,6,9, 17, 25 1 26 {7 [{) Xaas A LL& Ile, Leu, Val EY Met

220>

<223> %3, 4,7, 8,16, 18-20, 23 1 24 Y Xaas A] LR FEEER

<220>

223> NIFFIGE EHEF

<400> 43

Glu Xaa Xaa Xaa Xaa Xaa Xaa Xaa Xaa Asp Lys Asp Gly Asp Gly Xaa

1

5

10

Xaa Xaa Xaa Xaa Glu Phe Xaa Xaa Xaa Xaa

20

<210> 44
<211> 40
<Z212> DNA

213> K (Rattus sp.)

25

235

15
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<400> 44
taatacgact

<210> 45
<211> 40
{212> DNA
213> K

<400> 45

attaaccctc

<210> 46
<211> 40
<212> DNA
213> KR

<400> 46
taatacgact

210> 47
<211> 40
<212> DNA
213> K#

<400> 47
attaaccctc

<210> 48
<211> 2413
<212> DNA

cactataggg

(Rattus sp.

actaaaggga

(Rattus sp.

cactataggg

(Rattus sp.

actaaaggga

<213> % (Simian sp.)

220>
<221> CDS

€222> (265).. (963)

<400> 48

gtcgacccac

gcgtceggtg

actggcecate ctgetctcag

cactactgtt taagctcaag

caccteeect ceggetgtte

gagcagcagce atggeagggt

40

40

40

40

cgetgtggtt geggggeggga geceegecag ccaaatgeea 60

ggatcageat gagaggetgg actttagtce aggtctgtec tcaccceggg ggaccgeegg 120

ctttgeaggg

aagcctgacg

tgcagectgeg

ttgctacgat

aggaactgcet cacttttttc ccottgeaag totttgttec 180

tctgtaatta actccctcca ctccaaaggg gtetggagge 240

236
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tgggatgctc tgecagetca gagg atg ttg act ctg gag tgg gag toc gaa
Met Leu Thr Leu Glu Trp Glu Ser Glu

gga
Gly
10

ctg
Leu

gat
Asp

ctt
Leu

tac

Tyr

acce
Thr
90

aca

Thr

get
Ala

888
Gly

Asn

gca
Ala
170

ctg
Leu

ctt
Leu

gaa

Glu

ctg
Leu

aga
Arg
75

ttc

Phe

tat
Tyr

gtg
Val

aca

Thr

aaa
Lys
155

ata

caa

Gln

cat
His

ctg
Leu

gaa
Glu
60

gga
Gly

aaa
Lys

gca
Ala

agt
Ser

gta

Val
140

gat
Asp

tac

aca

Thr

ttg
Leu

gag
Glu
45

gce

Ala

ttt
Phe

gag
Glu

cat
His

ttc
Phe
125

caa

Gln

ggc
Gly

gac

stg
Val

ctg
Leu

atg
Met

cag
Gln

aag
Lys

att
Ile

ttt
Phe
110

gag
Glu

gaa

Glu

tac
Tyr

atg

Ile Tyr Asp Met

get
Gly
15

gga
Gly

gee

Ala

age
Ser

aac

Asn

tac
Tyr
95

ctg
Leu

gat
Asp

aaa

Lys

atc
Ile

atg

att
Ile

ctg
Leu

act
Thr

aaa
Lys

gaa
Glu
80

teg
Ser

ttc
Phe

ttc
Phe

cte

Leu

act
Thr
160

ggt

1

gtt
Val

att
Ile

gte
Val

ttt
Phe
65

tge

Cys

cag
Gln

aat

Asn

atc
Ile

aat

Asn
145
aaa

Lys

aaa

gteg
Val

gat
Asp

agg
Arg
50

acce

Thr

cce
Pro

ttc
Phe

aaa
Lys
130

tgg
Trp

gag
Glu

‘tgt

att
Ile

ttt
Phe
35

cat

His

aag
Lys

agt
Ser

ttt
Phe

ttt
Phe
115

get
Gly

gea

Ala

gaa
Glu

aca

Met Gly Lys Cys Thr

175

ata
Ile
20

tcg
Ser

cgg
Arg

aaa
Lys

ggt
Gly

cca
Pro
100

gat
Asp

ctt
Leu

ttt
Phe

atg
Met

tat
Tyr
180

231

5

tgt
Cys

gaa
Glu

cet
Pro

gag
Glu

gtt
Val
85

cag
Gln

acg

Thr

tce
Ser

aat

Asn

ctt
Leu
165

cct

Pro

gea
Ala

gac
Asp

gag
Glu

ctt
Leu
70

gtt
Val

gga
Gly

gac
Asp

att
Ile

ctg
Leu
150

gat
Asp

gte
Val

tet
Ser

agce
Ser

gee
Ala
55

cag
Gln

aat

Asn

gac
Asp

cac

His

ttg
Leu
135

tat

Tyr

ata

Ile

cte

Leu

ctg
Leu

gtg
Val
40

ctt
Leu

atc
Ile

gaa
Glu

tct
Ser

aat
Asn
120

cte
Leu

gat
Asp

atg
Met

aaa

Lys

aag
Lys
26

gaa
Glu

gag
Glu

ctt
Leu

gaa
Glu

aca
Thr
105

gga
Gly

Cgg
Arg

ata
Ile

aaa
Lys

gaa
Glu
185

201

339

387

435

483

531

579

627

675

123

717

819
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gat gca ccc
Asp Ala Pro

aat aaa gat

Asn Lys Asp

aaa gat gaa aac

Lys Asp Glu
220

taacttgtca

agtcggaget

acaagctttg

tgecatccttt

gaatattcaa

attgaggett

gtattcagtc

agaaattaaa

caaataagat

ttctattata

tcagcatatg

ttatagccaa

ttccattgta

gacatatgea

aatcctaaca

ttatattaca

aaacaaacag

actaccaaga

aga
Arg
190

g88
Gly
205

Asn

actagatcct

accactttta

ttttaatata

ccataatgcc

aagtaataga

tcacatatca

ctaggatttt

ttaattttca

tactacaatt

aattaatttt

cctaattatg

ggectatata

tcatcaagtg

aagggtcagg

gcattaaagg

agccattcag

caagcaaaat

ttcagtagaa

caa cac gtc gaa aca ttt ttt
Gln His Val Glu Thr Phe Phe

195

gtt gtt acc ata gat gag tte
Val Val Thr Ile Asp Glu Phe

210

225
gaatccaaca
gcatagattg
aagcaatcce
actgagttca
atctggcata
gtgattttaa
gaatggtttt
tgtctgaatg
aaacacatag
atctggtatt
cctaatgaaa
ctatatataa
gaagttcaag
atatctatce
ccaaatctgt
ggacaaagaa
tcactttgaa

aataagtgct

ata atg cgc tcc atg cag ctc
Ile Met Arg Ser Met Gln Leu

gacaaatgtg

ctcagcttga

caaaagattt

tgggatgttc

tagttttatt

aataccagtg

ctaatatact

ctgtaattcc

ttccagttte

tttaaacatt

cttaataagc

ttttggattt

acggcatcaa

tccagtatat

cctetttece

accttgacta

agcaccagtg

caacaactaa

238

cag
Gln

att
Ile

ttt
Phe

aaa atg gac
Lys Met Asp
200

gaa agc tge
Glu Ser Cys
215

gaa aat gtg
Glu Asn Val

aaa
Lys

caa
Gln

att
Ile

230

aactattcta

cactgaagca

gagtttcteca

taactcattt

gattccttag

ttttttgete

gacatctgca

atttatatac

tatggectte

taaaaattta

atttaatttt

gtttaatctt

acaaaacaag

gttaatgett

ctgacttccet

ccccactgte

gttccattac

tccagattac

ccacccttaa

tattatgcaa

gttataaatt

catactctgt

ccatgggatt

tcatttgtat

tttaatttce

tttaagtaaa

cctteccace

tcatcagata

ccatcataca

acaggetgtt

gatgtttaca

aataacaagt

tacagcatgt

tactaggaac

attgacaact

aatatgattt

867

915

963

1023

1083

1143

1203

1263

1323

1383

1443

1503

1563

1623

1683

1743

1803

1863

1923

1983

2043
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agtgcatcat aaaattccaa

agttgccaca ttactaaaga

caagaggcta cagaaggagg

ttctggtgta gagataggat

gtagtacaat acatgtacac

cattttgtat ttcaaaaaga

caattcagat

cacacacatc

aaatttgcaa

gttgaaagct

tgaaatttge

aaaaataaaa

tatttttaat catctcagce

gtcecetgttt tgtagaaata

ctgtctttge aacaataaat

gccctgetat caccagtgta

catcgegtgt ttgtgtaaac

gcaaaataaa atgttwawaa

acaactgtaa 2103

tcacaaagac 2163

caggtatcta 2223

gaaattaaga 2283

tcaatgtgea 2343

mwmwaaaaaa 2403

5 & HET74/1801

adaaaaaaaa

<210> 49
<211> 233
<212> PRT

<213> ¥= (Simian sp.)

<400> 49
Met Leu Thr Leu

Val Ile Ile

20

Ile Asp Phe Ser
35

Val Arg His Arg

o0

Phe
65

Thr Lys Lys

Cys Pro Ser Gly

Gln Phe Phe Pro

100

Asn Ala Phe Asp
115

Ile Lys Gly Leu

Glu Trp Glu
5

Cys Ala Ser

Glu Asp Ser

Pro Glu Ala
55

Glu Leu Gln
70

Val Val Asn
85

Gln Gly Asp

Thr Asp His

Ser Ile Leu

Ser Glu Gly
10

Leu Lys Leu
25

Val Glu Asp
40,

Leu Glu Leu
Ile Leu Tyr
Glu Glu Thr

90

Ser Thr Thr
105

Asn Gly Ala
120 -

Leu Arg Gly

Leu Gln Thr

Leu His Leu

Glu Leu Glu

45

Leu Glu
60

Ala

Arg Gly
75

Phe
Phe Lys Glu
Tyr Ala His
Val Ser Phe

125

Thr Val Gln

239

2413

Val Gly

15

Ile

Leu Leu

30

Gly

Met Ala Thr

Gln Ser Lys

Glu
80

Lys Asn

Ile Tyr Ser

95

Phe Leu Phe

110

Glu Asp Phe

Glu Lys Leu
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130 135 140

Asn Trp Ala Phe Asn Leu Tyr Asp Ile Asn Lys Asp Gly Tyr Ile Thr
145 150 155 160

Lys Glu Glu Met Leu Asp Ile Met Lys Ala Ile Tyr Asp Met Met Gly
165 170 175

Lys Cys Thr Tyr Pro Val Leu Lys Glu Asp Ala Pro Arg Gln His Val
180 185 190

Glu Thr Phe Phe Gln Lys Met Asp Lys Asn Lys Asp Gly Val Val Thr
195 200 2056

Ile Asp Glu Phe Tle Glu Ser Cys Gln Lys Asp Glu Asn Ile Met Arg
210 215 220

Ser Met Gln Leu Phe Glu Asn Val Ile
225 230

210> 50

<211> 1591

<212> DNA

<213> ¥& (Simian sp.)

<220>
{221> CDS
<222> (265).. (963)

<400> 50
gtcgacccac gegteeggtg cgetgtggtt gogegggggga gececgecag ccaaatgeca 60

ggatcagcat gagaggetgg actttagtcc aggtotgtee tcaccceggg ggaccgecgg 120
ctttgeaggg tgcagetgeg aggaactget cactttttte cccttgeaag tctttgttcee 180
aagcctgacg ttgctacgat tctgtaatté actccctceca ctccaaaggg gtcetggagge 240
tgggatgetec tgecagetca gagg atg ttg act ctg gag tgg gag tce gaa 291

Met Leu Thr Leu Glu Trp Glu Ser Glu
1 5

gga otg caa aca gtg ggt att gtt gtg att ata tgt gea tct ctg aag 339
Gly Leu Gln Thr Val Gly Ile Val Val Ile Ile Cys Ala Ser Leu Lys
10 15 20 25

240
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ctg ctt cat ttg ctg gga ctg att gat ttt tog gaa gac agc gtg gaa 387
Leu Leu His Leu Leu Gly Leu Ile Asp Phe Ser Glu Asp Ser Val Glu

30 35 40
gat gaa ctg gag atg gcc act gtc agg cat cgg cct gag gec ctt gag 435
Asp Glu Leu Glu Met Ala Thr Val Arg His Arg Pro Glu Ala Leu Glu
45 50 55
ctt ctg gaa gcc cag agc aaa ttt acc aag aaa gag ctt cag atc ctt 483
Leu Leu Glu Ala Gln Ser Lys Phe Thr Lys Lys Glu Leu Gln Ile Leu
60 65 70
tac aga gga ttt aag aac gaa tgc ccc agt ggt gtt gtt aat gaa gaa 531
Tyr Arg Gly Phe Lys Asn Glu Cys Pro Ser Gly Val Val Asn Glu Glu
75 80 85
acc ttc aaa gag att tac tcg cag ttc ttt cca cag gga gac tct aca 979
Thr Phe Lys Glu Ile Tyr Ser Gln Phe Phe Pro Gln Gly Asp Ser Thr
90 95 100 105
aca tat gca cat ttt ctg ttc aat geg ttt gat acg gac cac aat gga 627
Thr Tyr Ala His Phe Leu Phe Asn‘Ala Phe Asp Thr Asp His Asn Gly
110 115 120
get gtg agt ttc gag gat tic atc aaa ggt ctt tcc att ttg ctc cgg 675
Ala Val Ser Phe Glu Asp Phe Ile Lys Gly Leu Ser Ile Leu Leu Arg
125 130 135
ggg aca gta caa gaa aaa ctc aat tgg gca ttt aat ctg tat gat ata 723
Gly Thr Val Gln Glu Lys Leu Asn Trp Ala Phe Asn Leu Tyr Asp Ile
140 145 150
aat aaa gat ggc tac atc act aaa gag gaa atg ctt gat ata atg aaa 771
Asn Lys Asp Gly Tyr Ile Thr Lys Glu Glu Met Leu Asp Ile Met Lys
155 160 165
gca ata tac gac atg atg ggt aaa tgt aca tat cct gtc ctc aaa gaa 819
Ala Ile Tyr Asp Met Met Gly Lys Cys Thr Tyr Pro Val Leu Lys Glu
170 175 180 185
gat gca ccc aga caa cac gtc gaa aca ttt ttt cag get gtt ttc cat 867
Asp Ala Pro Arg Gln His Val Glu Thr Phe Phe Gln Ala Val Phe His
190 195 200
tgt atc atc aag tgg aag ttc aag acg gea tca aac aaa aca agg atg 915
Cys Ile Ile Lys Trp Lys Phe Lys Thr Ala Ser Asn Lys Thr Arg Met
205 210 215

241
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ttt aca gac ata tgc aaa ggg tca gga tat cta
Phe Thr Asp Ile Cys Lys Gly Ser Gly Tyr Leu
220

taatgcttaa

gacttcctta

ccactgtcta

tccattacat

cagattacaa

tctcagecac

tagaaatatc

caataaatca

ccagtgtaga

gtgtaaactc

gttwawaamw

<210> 51

<211> 233
<212> PRT

taacaagtaa

cagcatgttt

ctaggaacaa

tgacaactac

tatgatttag

aactgtaaag

acaaagacca

ggtatctatt

aattaagagt

aatgtgcaca

nmwaaaaaaaa

<213> %% (Simian sp.)

<400> 51

Met Leu Thr Leu Glu Trp Glu

1

Val Val Ile Ile Cys Ala Ser

Ile Asp Phe Ser Glu Asp Ser

)

20

35

Val Arg His Arg Pro Glu Ala

50

Phe Thr Lys Lys Glu Leu Gln
70

65

225

tcctaacage

atattacaag

acaaacagca

taccaagatt

tgcatcataa

ttgccacatt

agaggctaca

ctggtgtaga

agtacaatac

ttttgtattt

aaaaaaaa

Ser

Leu

Val
40

Leu
55

Ile

Leu

attaaaggce

ccattcaggg

agcaaaattc

cagtagaaaa

aattccaaca

actaaagaca

gaaggaggaa

gataggatgt

atgtacactg

Caaaaagaaa

Glu Gly Leu

10

Lys Leu Leu

25

Glu Asp Glu

Glu

Leu Leu

Tyr Arg
75

242

tce tec agt ata tgt

Ser Ser Ser Ile Cys

230

aaatctgtec

acaaagaaac

actttgaaag

taagtgectca

attcagatta

cacacatcgt

atttgcaact

tgaaagctge

aaatttgcca

aaataaaagc

Gln Thr

His Leu

tctttececect

cttgactacc

caccagtggt

acaactaatc

tttttaatca

ccetgttttg

gtetttgeaa

cctgetatca

tegegtgttt

aaaataaaat

Val Gly Ile

15

Leu Gly Leu

30

Leu Glu
45

Glu Ala
60

Gly Phe

Met Ala Thr

Gln Ser Lys

Lys Asn Glu

80

963

1023

1083

1143

1203

1263

1323

1383

1443

1503

1563

1591



01819168. 1

}“?

5| & HET78/1801

Cys Pro Ser Gly Val Val Asn Glu Glu Thr Phe Lys Glu Ile Tyr Ser

Gln Phe Phe Pro
100

Asn Ala Phe Asp
115

Ile Lys Gly Leu
130

Asn Trp Ala Phe
145

Lys Glu Glu Met
Lys Cys Thr Tyr
180

Glu Thr Phe Phe
195

Lys Thr Ala Ser
210

Ser Gly Tyr Leu
225

<210> 52
<211> 20561
<212> DNA

85

Gln Gly

Thr Asp

Ser Ile

Asn Leu
150

Leu Asp

165

Pro Val

Gln Ala

Asn Lys

Ser Ser

230

<213> K (Rattus sp.)

<220>
<221> CDbS

<222> (85).. (1305)

<400> 52

Asp

His

Leu

135

Tyr

Ile

Leu

Val

Thr

215

Ser

Ser Thr
105

Asn Gly
120

Leu Arg

Asp Ile

Met Lys

Lys Glu

185

Phe His
200

Arg Met

Ile Cys

90

Thr Tyr Ala His

Ala Val Ser
Gly Thr Val
140

Asn Lys Asp
155

Ala Ile Tyr
170

Asp Ala Pro

Cys Ile Ile

Phe Thr Asp
220

Phe

125

Glin

Gly

Asp

Arg

Lys

205

Ile

Phe

110

Glu

Glu

Tyr

Met

Gln
190

Trp

Cys

95

Leu

Asp

Lys

Ile

Met

175

His

Lys

Lys

Phe

Phe

Leu

Thr

160

Gly

Val

Phe

Gly

ggtggageta agcactcact geggtgetge cctgegtetg cagagaacaa ggaaagette 60

tctgeaggge tgtcagetge caaa atg aac gge gig gaa ggg aac aac gag

ctc cct ctc get aac acc teg acc tce gee cott gte cecg gaa gat ctg

1

5

243

Met Asn Gly Val Glu Gly Asn Asn Glu

111

159
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Leu
10

gat

Asp

gag
Glu

gat
Asp

ggc
Gly

tca
Ser

90
aat

Asn

aaa

cca
Pro

gCg
Ala
aag
170

act
Thr

Pro

ctg
Leu

atg
Met

teg
Ser

tgt
Cys
75

aag
Lys

aaa
Lys

act
Thr

£g¢
Gly

act
Thr
155

gge
Gly

cgt
Arg

Leu

aag
Lys

gag
Glu

gag
Glu
60

gct
Ala

tgt
Cys

aat
Asn

ctg
Leu

ceg
Pro
140

aca

Thr

gtg
Val

cct
Pro

Ala Asn Thr

caa
Gln

get
Ala
45

cac

His

gce
Ala

ggg
Gly

ggc¢
Gly

gaa
Glu
125

aag
Lys

ggc
Gly

cag
Gln

aga
Arg

gac
Asp
30

gca
Ala

tge
Cys

gca.
Ala

gac
Asp

tgt
Cys
110

gee
Ala

aag
Lys

aag

Lys

aaa
Lys

gee
Ala
190

15

cag
Gln

ggt
Gly

gac
Asp

gcg
Ala

gea
Ala
95

cag
Gln

agt
Ser

acc
Thr

gaa
Glu

Ser

ceg
Pro

gag
Glu

cee
Pro

gga
Gly
80

CcCcC

Pro

ctt
Leu

ggt
Gly

aag
Lys

gga
Gly

160

gaa
Glu
175

cet
Pro

aaa
Lys

aag
Lys

Thr

cte

Leu

gee
Ala

cag
Gln
65

gag
Glu

ttg
Leu

gea
Ala

gea
Ala

gta
Val
145

gaa

Glu

aag
Lys

atc
Ile

Ser

age

Ser

get
Gly
50

cte
Leu

g88
Gly

geg
Ala

£88
Gly

gig
Val
130

atg
Met

gea

Ala

gca
Ala

aat
Asn

Ala

gag
Glu

35

gCg
Ala

tge
Cys

ctg
Leu

tet
Ser

ceg
Pro
115

ggce
Gly

act
Thr

geg
Gly

get
Ala

aac

Asn

195

Leu
20

gaa
Glu

gag
Glu

cte
Leu

gag
Glu

gig
Val

100

cte
Leu

ctg
Leu

acc
Thr

gcg
Ala

gga
Gly
180

tge
Cys

244

Val

act
Thr

gga
Gly

cga
Arg

gat
Asp
85

gca
Ala

agc
Ser

ggg
Gly

aag
Lys

gea
Ala
165

gga
Gly

atg
Met

Pro

gac
Asp

ggc
Gly

gtg
Val
70

ggt
Gly

goe
Ala

cct
Pro

tcg
Ser

g8¢C
Gly
150

atg

Met

g8g
Gly

gac
Asp

Glu

acg
Thr

8C8
Ala
55

get
Ala

ctg
Leu

aac
Asn

get
Ala

cag
Gln
135

gce
Ala

cag
Gln

aaa
Lys

tce

Ser

Asp

gtg
Val

40

tce
Ser

gag
Glu

tet
Ser

gac
Asp

aag
Lys
120

atg
Met

atc
Tle

gaa
Glu

gac
Asp

ctg
Leu

200

Leu
25

cgg
Arg

ccce
Pro

aat
Asn

tca
Ser

agce
Ser
105

cca

Pro

atg
Met

tet
Ser

aag

Lys

gag
Glu
185

gaa
Glu

207

255

303

351

399

447

495

543

591

639

687
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gee
Ala

ttc
Phe

cag
Gln

gCcg
Ala
250

gaa
Glu

cac
His

tac
Tyr

ggt
Gly

gaa
Glu
330

agt

Ser

ata
Ile

tac
Tyr

atc
Ile

cte

Leu

cge
Arg
235

ttt

gat
Asp

cag
Gln
220

cga
Arg

Cgg

caa
Gln
205

ctg
Leu

agt
Ser

aac

Phe Arg Asn

gac
Asp

cca

Pro

tte
Phe

cga
Arg
315

cee
Pro

tte
Phe

get
Ala

ctg
Leu

atg
Met

aga
Arg

cga
Arg
300

gtg
Val

cag
Gln

ttc
Phe

gaa
Glu

atg
Met
380

atg
Met

gca
Ala
285

aat
Asn

gtg
Val

gee
Ala

aat
Asn

att
Ile
365

g8c
Gly

gag
Glu

gaa

Glu

ttc
Phe

cac

His

agg
Arg
270

ggsg
Gly

gag
Glu

tcg
Ser

cat
His

tgg
Trp
350

atc
Ile

gat
Asp

ctg
Leu

cge
Arg

ate
Ile

ceg
Pro
255

tac
Tyr

tge
Cys

ggg
Gly

cte
Leu

atc
Ile
335

tte

Phe

aaa
Lys

4244
Gly

tca
Ser

aaa

Lys

atc
Ile
240

caa

Gln

atg
Met

aaa

Lys

ctg
Leu

tct
Ser
320

cac
His

tca

Ser

geg
Gly

cca

aat
Asn

ttt
Phe
225

caa

Gln

ctg
Leu

atc
Ile

ttt
Phe

gtc
Val
306

acg
Thr

agg
Arg

gac

Asp

gag
Glu

cge

gta aat gcg caa gct gac agg
Val Asn Ala Gln Ala Asp Arg

210

€88
Gly

aac
Asn

teca

Ser

aat
Asn

aag
Lys
290

aaa

Lys

cca

Pro

aat

Asn

cac

His

ctt
Leu
370

aga

Pro Arg Arg

385

cgg
Arg

atc
Ile

ceg

Pro

tta
Leu
275

tte
Phe

gag
Glu

atc
Ile

aga
Arg

agc
Ser
355

tgg
Trp

gga
Gly

atg
Met

cca
Pro

atg
Met
260

gag
Glu

ate
Ile

tac
Tyr

cge
Arg

gag
Glu
340

cte

Leu

tce
Ser

gtt
Val

245

aga
Arg

ggt
Gly
245

atc
Ile

gtg
Val

tte
Phe

gag
Glu

tgg
Trp
325

ggg
Gly

cta
Leu

aat
Asn

cga
Arg

ageg
Arg
230

ttc
Phe

agt

Ser

gag
Glu

caa
Gln

cge
Arg
310

cac

His

aac
Asn

gaa
Glu

cce
Pro

gte
Val
390

215

cte
Leu

tgg
Trp

gege
Gly

gag
Glu

age
Ser
295

aga
Arg

Cgg
Arg

acg
Thr

tte
Phe

cta
Leu
375

cca

Pro

cac

His

gtc
Val

caa
Gln

ctt
Leu
280

aac
Asn

tce
Ser

ggt
Gly

att
Ile

gac
Asp
360

caa

Gln

cca
Pro

gece
Ala

atg
Met

aca
Thr

gat
Asp
265

aag
Lys

cee
Pro

tca
Ser

caa
Gln

cce
Pro
345

aga

Arg

tac
Tyr

agg
Arg

735

783

831

879

927

975

1023

1071

1119

1167

1215

1263
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cag cca gtg gag agt ccc agg tce tic agg tte
Gln Pro Val Glu Ser Pro Arg Ser Phe Arg Phe

395

taagctctge

tagcagcatg

aagtcteegg

tcacgatgtce

tgccaagcete

tgatcttcta

acatatcett

gaagaactgt

aacaggacat

taccctgett

gaagtattag

tcagecttgga

aaaaadaaaa

<210> 33

211> 407
<212> PRT

cectegtgaga

cagccttctg

tagtttcaag

ctgcatagtg

acgtgetgta

ggttttttgt

accaagaact

gagtttcgee

tccaagetgt

tttatctata

gtgaggagtg

tcagctactg

daaaaaaddaa

400

agctettaca

tctgetttet

gttgtggett

ttaatggtgt

gtttgtactg

tttetttttt

agccagattt

actgcaagat

caccaactga

gaatgagcag

ttttetgtea

actgtctgat

aaaaaa

<213> K (Rattus sp.)

<400> o3

gaagagtcct

cttcettgga

ccaagtcttt

tccaagtgca

cttttotttg

aaaagtggtt

catactgtgt

gggactgtat

tcctagetgt

gtggctggta

ccacattgtt

atttctaacc

Met Asn Gly Val Glu Gly Asn Asn Glu Leu Pro

1

5

10

Thr Ser Ala Leu Val Pro Glu Asp Leu Asp Leu

20

25

Leu Ser Glu Glu Thr Asp Thr Val Arg Glu Met
35

40

Ala Gly Ala Glu Gly Gly Ala Ser Pro Asp Ser

50

55

246

cag tct ggc
Gln Ser Gly
405
taccaccttc
ttgtgteett
getettettt
tggcctccaa
catggettgg
ctctatcaaa
tececgatate
cccaatecag
cttcetggge
ggtgactact

cttgtaccaa

cccaacacaa

Leu Ala Asn

Lys Gln Asp
30

tcagcttgge

tggttettet

ctettggeca

actgcttcta

ttcctgtetg

agaaagcttg

tatgtactgt

ccatcagcecc

ctttgeccatt

aggtaagagt

tgcatcatga

adaaadaaaaa

Thr Ser
15

Gln Pro

Glu Ala Ala Gly Glu

45

Glu His Cys
60

Asp Pro

1305

1365

1425

1485

1545

1605

1665

1725

1785

1845

1905

1965

2025

2051
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Gln Leu

Glu Gly

Ala

Leu

Ala Gly

Ala Val

130

Val
145

Met

Glu Ala

Ala

Lys

Ile Asn

Val
210

Asn

Phe
225

Gly

Gln Asn

Leu Ser

Ile Asn

Phe
290

Val Lys

Cys

Leu

Ser

Pro

115

Gly

Thr

Gly Ala

Ala

Asn

195

Asn

Arg

Ile

Pro

Leu
275

Phe

Glu

Leu Arg Val
70

Glu Asp Gly
85

Val Ala Ala
100

Leu Ser Pro

Leu Gly Ser

Thr Lys Gly

150

Ala Met
165

Gly
180

Gly Gly

Met Asp

Ala Gln Ala

Met Arg Arg

230

Gly Phe
245

Pro

Met
260

Ile Ser

Glu Val Glu

Ile Phe Gln

Tyr Glu Arg

Ala

Leu

Asn

Ala

Gln

135

Ala

Gln

Lys

Ser

Asp

215

Leu

Gly

Glu

Ser

295

Arg

Glu

Ser

Asp

Lys

120

Met

Ile

Glu

Asp

Leu
200

Arg

His

Val

Gln

Leu

280

Asn

Ser

Asn Gly Cys Ala Ala Ala Ala Gly

Ser

Ser

105

Pro

Met

Ser

Lys

Glu

185

Glu

Ala

Met

Thr

Asp

265

Lys

Pro

Ser

75

Ser Lys Cys

90

Asn Lys Asn

Lys Thr Leu

Pro Gly Pro
140

Ala Thr Thr
155

Lys Gly Val
170

Thr Arg Pro

Ala Ile Asp

Phe Leu Gln

220

Gln Arg Arg
235

Ala Phe Arg
250

Glu Asp Met

His Pro Arg

Gly

Gly
Glu
125
Lys
Gly
Gln

Arg

Gln
205

Leu
Ser
Asn
Met

Ala
285

Tyr Phe Arg Asn

300

Gly Arg Val

247

Val

Asp

Cys

110

Ala

Lys

Lys

Lys

Ala

190

Glu

Glu

Phe

His

Arg

270

Gly

Glu

Ser

Ala
95

Gln

Ser

Thr

Glu

Glu

175

Pro

Leu

Arg

Ile

Pro

255

Tyr

Cys

Gly

Leu

80

Pro

Leu

Gly

Lys

Gly

160

Lys

Lys

Ser

Lys

Ile

240

Gln

Met

Lys

Leu

Ser
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305 310 315 320

Thr Pro Ile Arg Trp His Arg Gly Gln Glu Pro Gln Ala His Ile His
325 330 335

Arg Asn Arg Glu Gly Asn Thr Ile Pro Ser Phe Phe Asn Trp Phe Ser
340 345 350

Asp His Ser Leu Leu Glu Phe Asp Arg Ile Ala Glu Ile Ile Lys Gly
355 360 365

Glu Leu Trp Ser Asn Pro Leu Gln Tyr Tyr Leu Met Gly Asp Gly Pro
370 375 380

Arg Arg Gly Val Arg Val Pro Pro Arg Gln Pro Val Glu Ser Pro Arg
385 390 395 400

Ser Phe Arg Phe Gln Ser Gly
405

210> 54

<211> 4148

<212> DNA

<213> A (Homo sapiens)

220>
<221> CDS
<222> (88)..(1329)

<400> 54
ggggtggtge tagacgtttc gggeagaget cggecgetge ggaggacaag gaactctccc 60

tctcccacta gtotgacttc ttccaaa atg age gge ctg gat ggg gge aac aag 114
Met Ser Gly Leu Asp Gly Gly Asn Lys
1 5

ctc cct cte gee caa ace gge gge ctg get get cce gac cat gee tca 162
Leu Pro Leu Ala Gln Thr Gly Gly Leu Ala Ala Pro Asp His Ala Ser
10 15 20 25

gga gat ccg gac cta gac cag tgc caa ggg ctc cgt gaa gaa acc gag 210
Gly Asp Pro Asp Leu Asp Gln Cys Gln Gly Leu Arg Glu Glu Thr Glu
30 35 40

gcg aca cag gtg atg gecg aac aca ggt ggg ggc age ctg gag acc gtt 258
Ala Thr GIn Val Met Ala Asn Thr Gly Gly Gly Ser Leu Glu Thr Val
45 50 55

248
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geg gag ggg ggt gea tce cag gat cct gtc gac tgt gge ccc geg otc 306
Ala Glu Gly Gly Ala Ser Gln Asp Pro Val Asp Cys Gly Pro Ala Leu

60 65 70
cge gtc cca gtt gec ggg agt cge gge ggt gea geg acc aaa gee ggg 394
Arg Val Pro Val Ala Gly Ser Arg Gly Gly Ala Ala Thr Lys Ala Gly
75 80 85
cag gag gat gct cca cct tct acg aaa ggt ctg gaa gea goec tot gee 402
Gln Glu Asp Ala Pro Pro Ser Thr Lys Gly Leu Glu Ala Ala Ser Ala
90 95 100 105
gee gag get get gac age age cag aaa aat gge tgt cag ctt gga gag 450
Ala Glu Ala Ala Asp Ser Ser Gln Lys Asn Gly Cys Gln Leu Gly Glu
110 115 120
cce cgt gge cct get ggg cag aag get cta gaa gee tgt gge gea ggg 498
Pro Arg Gly Pro Ala Gly Gln Lys Ala Leu Glu Ala Cys Gly Ala Gly
125 130 135
gge ttg ggg tct cag atg ata ccg ggg aag aag goc aag gaa gtg acg 546
Gly Leu Gly Ser Gln Met Ile Pro Gly Lys Lys Ala Lys Glu Val Thr
140 145 150
act aaa aaa cgc gec atc tcg gea gea gtg gaa aag gag gga gaa gea 594
Thr Lys Lys Arg Ala Ile Ser Ala Ala Val Glu Lys Glu Gly Glu Ala
155 160 165
ggg gog geg atg gag gaa aag aag gta gtg cag aag gaa aaa aag gtg 642
Gly Ala Ala Met Glu Glu Lys Lys Val Val Gln Lys Glu Lys Lys Val
170 175 180 185
gca gga ggg gtg aaa gag gag aca cgg ccc agg gec ccg aag atc aat 690
Ala Gly Gly Val Lys Glu Glu Thr Arg Pro Arg Ala Pro Lys Ile Asn
190 195 200
aac tgc atg gac tca ctg gag gce ate gat caa gag ttg tca aac gta 738
Asn Cys Met Asp Ser Leu Glu Ala Ile Asp Gln Glu Leu Ser Asn Val
205 210 215
aat gce cag get gac agg gec tte ctt cag ctt gag cge aag ttt gge 786
Asn Ala Gln Ala Asp Arg Ala Phe Leu Gln Leu Glu Arg Lys Phe Gly
220 225 230
cgc atg cga agg clc cac atg cag Cge aga agt ttc att atc cag aat 834

Arg

Met Arg Arg Leu His

235

Met Gln Arg Arg Ser

240

249

Phe
245

Ile Ile Gln Asn
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atc
Ile
250

cct
Pro

ttg
Leu

tte
Phe

gaa
Glu

atc
Ile
330

Cgg
Arg

age
Ser

tgg
Trp

gga
Gly

agg
Arg
410

cca

Pro

atg
Met

gag
Glu

atc
Ile

tat
Tyr
315

cge
Arg

gaa
Glu

ctt
Leu

cce
Pro

att
Ile
395

ttc
Phe

ggt
Gly

atc
Ile

gtg
Val

ttt
Phe
300

gaa

Glu

tgg
Trp

888
Gly

Leu

aat
Asn
380

cga

Arg

cag
Gln

tte
Phe

agt
Ser

gag
Glu
285

cag
Gln

cge
Arg

cac
His

aac
Asn

gaa
Glu
365

ccce

Pro

ggc
Gly

tct
Ser

tgg
Trp

ggc
Gly
270

gag
Glu

ggce

gtt
Val
255

caa
Gln

ctt

Leu

aac

Gly Asn

aga
Arg

cga
Arg

act
Thr
350

ttc

Phe

cta
Leu

cca
Pro

ggec
Gly

tce
Ser

ggc
Gly
335

atc

Ile

gac
Asp

caa

Gln

cca
Pro

act
Thr

gat
Asp

aaa

Lys

cce
Pro

tct
Ser
320

caa
Gln

cct
Pro

aga
Arg

tac
Tyr

agg
Arg
400

gee
Ala

gaa
Glu

cac

His

tac
Tyr
305

gge
Gly

gac
Asp

agt
Ser

att

ttt

cga

aac

Phe Arg Asn

gac
Asp

cce
Pro
290

tte
Phe

Cgg
Arg

cce
Pro

tte
Phe

gca

atg
Met
275

aga

Arg

cga
Arg

gtg
Val

cag

Gln

tte
Phe
355

gag

Tle Ala Glu

tac
Tyr
385

cag
Gln

370

ctg
Leu

atg
Met

cca gtg

Pro

Val

260

ctg
Leu

geca
Ala

aat
Asn

gtg
Val

get
Ala
340

aac
Asn

att
Ile

ggt
Gly

gag
Glu

cac
His

agg
Arg

ggc
Gly

gag
Glu

tet
Ser
325

cat

His

tgg
Trp

atc

Ile

gaa
Glu

agc

cce
Pro

tac
Tyr

tge
Cys

g88
Gly
310

ctt
Leu

atc

Ile

ttt
Phe

aaa
Lys

£eg
Gly
390

gce

cag
Gln

atg
Met

aaa
Lys
295

ctt

Leu

tce
Ser

cac
His

teca
Ser

gga
Gly
375

cce
Pro

aga

Ser Ala Arg

405

ctg
Leu

atce
Ile
280

tte
Phe

gte
Val

act
Thr

aga
Arg

gac
Asp
360

gaa

Glu

cgt
Arg

tce

Ser

tca
Ser
265

aat

Asn

aag

aag
Lys

cea
Pro

aac

Asn
345

cac

His

ctg
Leu

aga
Arg

tte
Phe

taatctctgt cctgtgagaa gettetgeac aagtttectt

882

930

978

1026

1074

1122

1170

1218

1266

1314

1369

accacctoct cttggaccta tgottggoca acageatgea gtcttceate tgetttetet 1429

tcatactgtg gattatcttt tcctttggtt ctaaatcttc agtaatcggt tgcaagatig 1489

250
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ttggcttace

acatgtttca

tagtgtacca

cccaatttaa

gggcttecata

ggtattacca

ttccagacta

tggttatetg

tagatgaaaa

catgaccagc

cttetggttg

gtagctcccea

cagagcccaa

caacaaacca

ccecactetga

aatgtgagac

ctctecctee

aaacaaaact

gagaaaggtt

ttettttage

ggecagtgtta

aaacctgtgt

Caglgalggg

aaaacttagc

tgcetgtgee

agtgcatgge

tactgecttt

gtggttetgt

ctttatgetg

ctgcaagaca

ccaccaactg

atagaacaag

gtgttetatg

tgctggtgag

aactttgett

gggagetcac

agcaaggetg

tccttaatgt

acatgacaaa

ttgttatgec

catccctttt

ggcaaageag

atgattaaat

aaggtctgaa

aattaggcag

atttcttgag

LtCaggacgg

ctcactccac

attcttcecte
cttctacggce
ctitgecatgg
accacaaaga
getgtgteet
aaactgatat
gatccecaget
ctggtggetg
ttatcacatt
tatgaagcct
aggccaccat
agcaacaccc
gaacgcagtc
gagcaactte
agttgccaga
tectgtetett
cttcecttte
getttttgtt
gggetecaga
agtttcaaag
attttgacat
tttttagttt
gtoanaggca

ttttctaaag

tgggeettea

ttctatgceca

cttggacccet

atcttgatac

gatacccatg

cttaaccegg

geetteetgg

atgggtgact

ggttttcctg

gtgetatage

tgtetgeete

cctaccacca

ccttccaget

tttaggecatt

gttggggeat

tctcteccto

actctgaagce

taatttgete

tctettattg

ggagacctat

atttatcttt

gagaagctgg

aaggectttg

atggaaattc

251

tgettttetg
agcgtatgat
atctgtgace
attttcacaa
tacttatggt
ccatcaacce
gettgtgecea
getaggegtg
tacctttggt
ccacccctac
atcaggaact
ggatgggeag
tagtctttet
tcctctttfc
tgaggaagag
ccccteceet
agttttaget
tttccetgat
ccettattce
aggttaattg
ttaccccate
aaagagagag
tgatgtgage

ttttttggse

cattgtgtta

actatagata

atgetcttet

ataactgatt

aagctatttg

aaattggaca

tccaccectac

actgaggtaa

tactctacgt

tcactcteac

atctgtagac

taatatgtga

gactcctage

ccegeetgea

atatttetgg

ctccetecce

tattaacaga

tgtgttcaga

tccaccccac

tttagttata

cattctacca

aagggeetca

cttggactge

1549

1609

1669

1729

1789

1849

1909

1969

2029

2089

2149

2209

2269

2329

2389

2449

2509

2569

2629

2689

2749

2809

2869

2929
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ttctagggta

tgtceettgg

atttccttce

tcecagectece

gttccagtag

agaccatcca

agggtttagg

aaaagtccag

aacctgcagg

tggggtttaa

ttcaccagta

agtgaccttt

taaaatccat

ttttgcttat

gaattcagtg

tattcttaga

agctatgtct

atttcttgee

aatttctctg

gaaaaataaa

daaacaaaaaa

<210> 55

211> 414
<212> PRT

gecattttgta

gtctccatce

ctgetectaa

ttgtagggga

gtgggacagt

ccatcaccct

aggtctgaac

agcaggaatg

atcaggeggtg

atagcatgct

gatttttgta

atatgtgtgg

ttcctttcte

aattgacaac

aatattcatt

aatataattt

tgtgaaaata

ctagtaatgt

tcaaactcaa

gtgtcactac

aaaaadaaaa

ggtcactett

tactgecetgg

caaatgaaga

taaggggatg

gatgcegtca

tttceecttt

acacacagtg

agectgetgt

ggagegeags

tggaggaaga

aacaaaatgt

aagattaatg

tgtttcagece

atgtgcaaaa

aatgtattag

gaatgtgatc

acctcaaaaa

acttgacatt

tgatcattta

cgtatttectt

<213> A\ (Homo sapiens)

ctcetttgta

ctttettgge

agcaggetge

tgtagecatct

aggcttagtt

ggttttgaag

gagaggttaa

ggegtgggtt

ccecotgaggt

’

ttttcecttca

aagtcgatgt

gtatatgcetc

tatgacaaaa

ataccaaatt

cttgttttge

tttcaatagt

gaaaaatacg

tatgttccta

gtacttttgt

gttttcatca

252

ctattttgtt
cctcatttct
agcctgecatt
gtgtggattt
atgatcatgt
geettgeeet
tctaggttgg
tggaaaggct
gctétcoagg
atttttccta
ttteteteaa
cttatgtcac
ttgatgttta
tgtgtectgt
tetetgttea
ctgaatattt
actctgttgt
agcagtgtaa
ctteteceat

aaaaataaaa

tctgeectga

cagcttctge

gtggaagatce

tcacggacaa

gtggtgataa

aagctacctg

gaaactgagt

cacaggaaag

gaagagggec

agtccttgaa

ttatcctagg

tgtttttgag

caggcctget

gcagtatgaa

tatatggcte

tacaaattat

cttacttgat

gtaccagtag

gtgcettgaag

ataatttaaa

2989

3049

3109

3169

3229

3289

3349

3409

3469

3529

3589

3649

3709

3769

3829

3889

3949

4009

4069

4129

4148
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<400> 55
Met Ser Gly
1

Gly Leu Ala

Cys Gln Gly

35

Thr Gly Gly

50

Asp Pro Val

65

Arg Gly Gly

Thr Lys Gly

Gln Asn

116

Lys

Ala Leu
130

Lys

Pro Gly

145

Ala Ala

Lys Val Val

Thr Arg Pro

195

Ala Ile Asp
210

Phe Leu Gln
225

Gln Arg Arg

s Lys

Leu Asp Gly
5

Ala Pro Asp
20

Leu Arg Glu

Gly

Ser Leu

Cys Gly
70

Asp

Ala Ala Thr

85
Leu Glu Ala
100

Gly Cys Gln

Glu Ala Cys

Ala Lys

150
Glu Lys Glu
165

Gln
180

Lys Glu

Arg Ala Pro

Gln Glu Leu

Leu Glu Arg

230

Ser Phe Ile

Gly Asn Lys Leu Pro Leu
10

His Ala Ser Gly Asp Pro
25

Glu Thr Glu Ala Thr Gln
40

Glu Thr Val Ala Glu Gly
95 60

Pro Ala Leu Arg Val Pro
75

Lys Ala Gly Gln Glu Asp
90

Ala Ser Ala Ala Glu Ala
105

Leu Gly Glu Pro Arg Gly

120

Gly
135

Ala Gly Gly Leu Gly
140
Glu Val Thr Thr Lys Lys
155
Gly Glu Ala Gly Ala Ala
170

Lys Val Ala Gly Gly
185

Lys

Ile Asn Asn Cys Met
200

Lys

Asn Val Asn Ala Gln
220

Ser
215

Phe Gly Arg Met Arg
235

Lys
Ile Gln Asn Ile Pro Gly

263

Ala

Asp

Val
45

Gly

Val

Ala

Ala

Pro

126

Ser

Arg

Met

Val

Asp

205

Ala

Arg

Phe

Gln Thr
15

Leu Asp
30

Met Ala

Ala Ser

Gly

Pro
95

Pro

Asp Ser

110

Ala Gly

Gln

Met

Ile

Glu
175

Glu

Lys Glu

190

Leu

Ser

Asp Arg

Leu His

Trp Val

Gly

Gln

Asn

Gln

Ser

80

Ser

Ser

Gln

Ile

Ser

160

Glu

Glu

Ala

Met

240

Thr
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245 200 255

Ala Phe Arg Asn His Pro Gln Leu Ser Pro Met Ile Ser Gly Gln Asp
260 265 270

Glu Asp Met Leu Arg Tyr Met Ile Asn Leu Glu Val Glu Glu Leu Lys
275 280 285

His Pro Arg Ala Gly Cys Lys Phe Lys Phe Ile Phe Gln Gly Asn Pro
290 295 300

Tyr Phe Arg Asn Glu Gly Leu Val Lys Glu Tyr Glu Arg Arg Ser Ser
305 310 315 320

Gly Arg Val Val Ser Leu Ser Thr Pro Ile Arg Trp His Arg Gly Gln
325 330 335

Asp Pro Gln Ala His Ile His Arg Asn Arg Glu Gly Asn Thr Ile Pro
340 345 350

Ser Phe Phe Asn Trp Phe Ser Asp His Ser Leu Leu Glu Phe Asp Arg
356 360 365

Ile Ala Glu Ile Ile Lys Gly Glu Leu Trp Pro Asn Pro Leu Gln Tyr
370 375 380

Tyr Leu Met Gly Glu Gly Pro Arg Arg Gly Ile Arg Gly Pro Pro Arg
385 390 395 400

Gln Pro Val Glu Ser Ala Arg Ser Phe Arg Phe Gln Ser Gly
405 410

<210> 56

<211> 2643

<212> DNA

213> K (Rattus sp.)

<220>
{221> CDS
<222> (1)..(801)

<400> 56
ctg aaa ggg geg agg ccc agg gtg gtg aac tcc acc tge agt gac ttc 48
Leu Lys Gly Ala Arg Pro Arg Val Val Asn Ser Thr Cys Ser Asp Phe

1 5 10 15

aac cat ggc tca get ctg cac atc get gee teg aat ctg tge ctg gge 96

254
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Asn His

gce

Ala

cga
Arg

tee
Ser
65

ctg

Leu

cta

Leu

ggc
Gly

acg

Thr

2449
Gly
145

ggt
Gly

gtg
Val

tce
Ser

gee

Ala

aaa
Lys
50

ctt

Leu

cta
Leu

cce

Pro

ctg
Leu

ctg
Leu

130

gtg
Val

gte
Val

tce
Ser

acg
Thr

Gly

aaa
Lys
35

gga
Gly

gac
Asp

gaa
Glu

aac

Asn

cgt
Arg
115

agg
Arg

gag
Glu

cgg
Arg

aag
Lys

ccc
Pro
195

Ser Ala Leu

20

tgt
Cys

cag
Gln

aag
Lys

gag
Glu

tat
Tyr
100

cta
Leu

tte
Phe

cta
Leu

tac
Tyr

gte
Val
180

cgce
Arg

tta
Leu

gta
Val

gea
Ala

get
Ala
85

gac
Asp

gga
Gly

tge
Cys

gat
Asp

tte
Phe
165

tce
Ser

act
Thr

ctg
Leu

cca
Pro

gag
Glu
70

gtg
Val

aac

Asn

gac
Asp

888
Gly

gaa
Glu
150

ate

Ile

aag
Lys

cce

Pro

His

gag
Glu

gcg
Ala
55

gea
Ala

cca
Pro

gtce
Val

cga
Arg

acce

Thr
135

cecg

Pro

tge
Cys

gea
Ala

cgg
Arg

Ile Ala Ala Ser Asn Leu

cat
His
40

gaa
Glu

gee
Ala

ctg
Leu

cea
Pro

gtg
Val
120

ace

Thr

gaa

Glu

cet
Pro

gtg
Val

atg
Met
200

25

ggt gce
Gly Ala

gtg gtc
Val Val

ctg gtg
Leu Val

tce tge
Ser Cys
90

gge aat
Gly Asn
105

ctc cte
Leu Leu

gag tte
Glu Phe

gge aag
Gly Lys

cce aag
Pro Lys
170

gat gca
Asp Ala

185

gac tte
Asp Phe

aac
Asn

cca
Pro

gee
Ala
75

acce
Thr

cte
Leu

gat
Asp

gee
Ala

aac
Asn
155

cag
Gln

ccce

Pro

tce

Ser

2565

cca

Pro

gac
Asp
60

aag
Lys

ctt
Leu

atg
Met

ggc
Gly

agt
Ser

140

gac

Asp

get
Gly

cce
Pro

cgt
Arg

gcg
Ala
45

ccce
Pro

cct
Pro

cte
Leu

cag
Gln
125

ggce
Gly

gg8c
Gly

cte
Leu

teca
Ser

gta
Val
205

Cys
30

ctg
Leu

atg
Met

ttg
Leu

aaa

Lys

agce
Ser
110

aag
Lys

cag
Gln

age

Ser

ttt
Phe

tet
Ser
190

acg
Thr

Leu

age
Arg

gac
Asp

cgg
Arg

gte
Val
95

gcg
Ala

acg

Thr

tegg
Trp

gtt
Val

gea
Ala
175

gtt
Val

gge
Gly

Gly

aat
Asn

atg
Met

acg
Thr
80

aca

Thr

ctg
Leu

ggc
Gly

gig
Val

888
Gly
160

tct
Ser

acc
Thr

aaa
Lys

144

192

240

288

336

384

432

480

028

576

624
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gge cgg
Gly Arg
210

ageg
Arg

ctg ggc
Leu Gly
225

agc
Ser

ctt
Leu

caa gtc
Gln Val

ctt
Leu

gac aga

Asp Arg

gcaageatga

tctttgeace

gtgttggage

cagtccggac

getggtttee

agagacagag

agattcccag

cccattatta

aagagattcce

ttcceccaat

gttettgagt

ccttaagcat

agtctectea

agatgcccete

ggeccactea

caagtcttce

gaa cac aaa ggg aag aag aag
Glu His Lys Gly Lys Lys Lys

ctg cag cag cgt gaa ggg gcc
Leu Gln Gln Arg Glu Gly Ala

215

230

gtg gea gge cag aac agg gat
Val Ala Gly Gln Asn Arg Asp

245

tge tcc agg tta ctg gta tgg
Cys Ser Arg Leu Leu Val Trp

260

cggetetgtg

agcatctegt

aaaaaaagtg

cccaaaggac

ttggatgetg

tccectetag

tgacacctcc

acagatctcc

ctgagtagea

aaacattttc

taccagtgga

aggtcatacc

aaatggegtg

cattcactta

cctcaattac

tgeeetetge

tce
Ser

aaa
Lys
235
tgt

250

cat
His

265

tteggtgtee

atccagagga

catcaagtga

attgcatcag

agggcggaga

catctectga

agaatagaaa

catgacgact

cctteagget

cacatcaccc

ttagagtccce

tccagaatag

aggtcactag

agtccctgtt

aaacaccaaa

acccttgaga

ggtactttac

ttggtggate

caatgacaca

agaactctat

tgcagtctta

cacaaggaga

ccececgttage

cccccaaata

agtcectgte

aagggatgct

atgaatgaag

ccagccacat

aaagacctta

ctcaccccetg

atcgtcctgg

aacccceagt

256

cca
Pro
220
get
Ala

gcg
Ala

tgaactggac

ctgtgececeg
cactgaﬁcco
gcccaaacgce
ctecaggtta
gagacctgga
ccccagteac
cagccctcega
cagacctcat
ccctaccecet
gaccctetec
acccececececca
cactatcccee
tactcteete
aacaagacac
aagcatgaat

geettgtatg

tct tee cca tet
Ser Ser Pro Ser

gaa gtt gga gac
Glu Val Gly Asp

240

ttt cta tgg gaa
Phe Leu Trp Glu

255

cagcccacgg

aggceacgggg

cctggagaca

accttcacaa

ctettetget

tacctgacac

cctaagatag

ttactgaggt

gttaccccaa

cagagcagat

acgacaggac

ccceggttet

atgtaacate

tcetteteag

ctaattaacc

tacaggacag

aagcceccaccce

672

720

768

821

881

941

1001

1061

1121

1181

1241

1301

1361

1421

1481

1541

1601

1661

1721

1781
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cacatggece
taataactte
gggagttcaa
aagccctaca
tcacagaatc
ggaaatccee
atcccagget
aagtcccate
tcccaacctce
gataactaat
cttcaatcta
gacttcacag
ccagagcaga
gtccctaaac
aaaaaaaaaq
Q210> 57
211> 267
<212> PRT
Q213> KR

<400> 57

acagtccctg

cceccetttg

attccagaga

atctctagaa

ttcaaatccce

caacacaagg

ctcagggeat

tttggaacaa

caaactccat

atgtgeaggg

ccttetggte

cacctgggee

cctggggecce

tcagcatgac

aadaaaadaa

(Rattus sp.

tgetggecaa

gggggatcee

gaatatatat

gaccccaaat

cagggaatcc

tcettaggac

ctcaaacctg

ggataggact

gggeeecace

ccecaggget

acaggtccaa

agactaacag

tgaccaccaa

tectgteete

aa

ggctececaga

caaatttgga

tatatataat

ttctaattcc

caaacttaag

cgggaggaag

actcecagge

ctaataccct

ctcaagggaa

ctaacaggac

gacactaaat

cctgagggag

ggacagctca

ttcaataaag

aaattctcta
gaccccatte
ccccaattee
caggacttcc
ataccaatce
gaacctgttg
accaggagac
tagtccatgg
cccccadgat
cccaaatcat
ctgagtcatt
aacctgaggg
cgactgeceee

acgtttctat

ttttttaaag

tagaacactg

ccatgcttce

cctacccaag

caaaccctca

ccaggagaac

cCcCaaacaga

atctttaatt

ccaaatctct

ggagtcecta

ggceccaaag

cceccgtgggt

ttcactgeat

ggcaaaaaaa

Leu Lys Gly Ala Arg Pro Arg Val Val Asn Ser Thr Cys Ser Asp FPhe

1

5

10

15

Asn His Gly Ser Ala Leu His Ile Ala Ala Ser Asn Leu Cys Leu Gly
30

20

25

Ala Ala Lys Cys Leu Leu Glu His Gly Ala Asn Pro Ala Leu Arg Asn
35

40

45

Arg Lys Gly Gln Val Pro Ala Glu Val Val Pro Asp Pro Met Asp Met

50

55

257

60

1841

1901

1961

2021

2081

2141

2201

2261

2321

2381

2441

2501

2561

2621

2643
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Ser

65

Leu

Leu

Gly

Thr

Gly
145

Gly

Val

Ser

Gly

Leu

225

Gln

Leu Asp Lys Ala Glu Ala Ala Leu Val Ala Lys Glu

Leu

Pro

Leu

Leu
130

Val

Ser

Thr

Arg

210

Gly

Val

Glu Glu

Asn Tyr
100

Arg Leu
115

Arg Phe

Glu Leu

Arg Tyr

Lys Val
180

Pro Arg

195

Arg Glu

Ser Leu

Leu Val

Asp Arg Leu Cys

260

210> 58

211> 2929
<212> DNA
<213> Kt (Rattus sp.)

<2205

Ala

85

Asp

Gly

Cys

Asp

Phe

165

Ser

Thr

His

Gln

70

Val

Asn

Asp

Gly

Glu
150

Ile

Lys

Pro

Lys

Gln
230

Ala Gly

245

Pro Leu

Val Pro

Arg Val

120

Thr Thr
135

Pro Glu

Cys Pro

Ala Val

Arg Met
200

Gly Lys
215

Arg Glu

Gln Asn

Ser Arg Leu Leu

75

Ser Cys Thr Leu Pro
90

Gly Asn Leu Met Leu
105

Leu Leu Asp Gly Gln
125

Glu Phe Ala Ser Gly
140

Gly Lys Asn Asp Gly
155
Pro Lys GIn Gly Leu

170

Asp Ala Pro Pro Ser
185

Asp Phe Ser Arg Val
205

Lys Lys Ser Pro Ser
220

Gly Ala Lys Ala Glu
235

Arg Asp Cys Ala Phe
250

Val Trp His
265

268

Leu Arg Thr

Lys

Ser

110

Lys

Gln

Ser

Phe

Ser

190

Thr

Ser

Val

Leu

Val

95

Ala

Thr

Trp

Val

Ala

175

Yal

Gly

Pro

Gly

Trp
255

80

Thr

Leu

Gly

Val

Gly
160

Ser

Thr

Lys

Ser

Asp

240

Glu
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<221> CDS

<222> (1)..(810)

<400> &8

get gac tct
Ala Asp Ser

1

cgc
Arg

gee
Ala

gga
Gly

cca

Pro

65

att
Ile

cac
His

gce
Ala

agg
Arg

atc
Ile
145

acce
Thr

tta
Leu

cga
Arg

aac
Asn
50

cct
Pro

gtt
Val

tte
Phe

ctg
Leu

acc
Thr
130

gtg
Val

ctg
Leu

get
Ala

ctg
Leu
35

cct
Pro

ggt
Gly

cag

Gln

cecg
Pro

gac
Asp
115

aaa

Lys

cag

Gln

gag
Glu

acc

Thr

gaa
Glu
20

get
Ala

gag
Glu

ggt
Gly

gtg
Val

tee
Ser

100

gag
Glu

get
Ala

ctc
Leu

gta
val

tct aga
Ser Arg

atg cct
Met Pro

tet tte
Ser Phe

aga gaa
Arg Glu

gat ttt
Asp Phe
70

tte tgg
Phe Trp
85

gtc aac
Val Asn

tac tat
Tyr Tyr

aag gag

gtg gga
Val Gly
150

gca aaa
Ala Lys
165

tgg
Trp

gca

Ala

tat
Tyr

888
Gly
55

tct
Ser

ggc
Gly

tgg
Trp

gac
Asp

att
Ile
135

aag
Lys

ctt
Leu

gct
Ala

gat
Asp

gag
Glu
40

agt
Ser

gat
Asp

ttg
Leu

cte
Leu

aaa
Lys
120

ctg

Leu

geg
Ala

atc
Ile

gag
Glu

agt
Ser
25

cga
Arg

gte
Val

cca
Pro

gat
Asp

att
Ile
105

cac

His

‘cag
Gln

tet
Ser

aaa
Lys

gcce

Ala
10

gga
Gly

geca
Ala

agc
Ser

gtc
Val

aag
Lys
390

agce
Ser

tte
Phe

gaa
Glu

tta
Leu

gat
Asp
170

cte
Leu

tac

Tyr

ggc
Gly

att
Iie

aca
Thr
75

aag
Lys

tac
Tyr

aca

Thr

gag
Glu

gea
Ala
155

gac
Asp

259

aga
Arg

cct

Pro

aga
Arg

gta
Val
60

tct
Ser

cta
Leu

agc
Ser

gag
Glu

gag
Glu
140

gag
Glu

ttc
Phe

gaa

Glu

gea
Ala

gtg
Val
45

gga
Gly

gct
Ala

get
Ala

aag
Lys

tte
Phe
125

gat
Asp

aca

Thr

cta
Leu

atc

Ile

tac
Tyr
30

aaa

Lys

gea
Ala

act
Thr

cag

Gln

tac
Tyr
110

gtg
Val

ctg
Leu

gat
Asp

caa
Gln

tct
Ser
15

ctt
Leu

tgt
Cys

gtt
Val

ctg
Leun

cge
Arg
95

atg
Met

cct
Pro

8CE
Ala

aaa
Lys

caa
Gln
175

ggt
Gly

get
Gly

ctt
Leu

tet
Ser

ggt
Gly
80

aag
Lys

cgc
Arg

ctg
Leu

gaa

Glu

atc
Ile
160

aat

Asn

48

96

144

192

240

288

336

384

432

480

528
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ggg
Gly

atg
Met

gag
Glu

gag
Glu
225

gat
Asp

ctt
Leu

tac act

Tyr Thr

ctg tcc
Ser

195

Leu

acc acce
Thr Thr
210
cac atg

His Met

cca

Pro

gtg
Val

ctt gaa
Leu Glu

tat
Tyr

cet
Pro
180
aac atg

Asn Met

gee

Ala

cag
Gln

888
Gly

gag
Glu

gat
Asp
245

aag
Lys

gat atg

Asp Met

260

gac
Asp

att
Ile

agt
Ser

att
Ile
230

gge
Gly

cag

Gln Asn Ala Phe Arg

agg tte tgt
Arg Phe Cys
185

tca ttc tat
Ser Phe Tyr
200

gac aat aag
Asp Asn Lys
215

ctc tat aaa

Leu Tyr Lys

gag gca aag
Glu Ala Lys

aac gca ttc

265

ttc tat
Phe Tyr

cca
Pro

gat atg gcc
Asp Met Ala

atc
Ile

aca tgg
Thr Trp
220

ctt
Leu

tce
Ser

tce
Ser
235

ate

Ile
250

aag gcc
Lys Ala

cgt age

Ser

ctg
Leu

aag
Lys

cge
Arg
205

tee
Ser

atg
Met

gac
Asp

gaa
Glu

acg gtg
Thr Val
190

52434
Gly

gte
Val

cgg get
Arg Ala

att atc
I1le Ile

cgt
Arg

aaa ttc
Lys Phe

aag
Lys
240

tac gca cag
Tyr Ala Gln
255

gat
Asp
270

tagaactgtg

ctcatcteca

tegttecattt

tctgaaggag

taacatacac

ccteetetee

cagatctcca

gttgagtaac

ttattigtag

gttttectaa

tgtgaaagta

tattttattt

acttctctcee

accetttget

tgetgtttet

ctcctgacct

attgtaacat

agtaaactgt

taccgtggac

cattttgecag

cttceccagt

cagacgtttg

aaaagagagc

tectetteeg

tccatattgt

ttggtaggtc

ttgtctgaag

atacgttctg

aaacaggact

aggtacataa

gaagtatttc

atcaatcagg

caaggctgaa

taggtggtca

cactgagaga tttaatatca

cagctcatat

gcagetttga

ttataaaaca

tggtgaatgt

taaacttgta

actgcatgtg

ggaaactaga

catttaaaaa

actgtttgtg

cgtaatagat

gacttaaatt

aggactttta

260

gtgtatattt

gactagtgcec

cacattcctg

agtgcatatg

tgtaaggtga

ctctattggg

ccacttgcaa

acaaaagatt

gegeacttgg

aaatcagttc

gacatcgtct

tatactcaat

tcetgaattt

tcgtgegtte

tgctecgetg

atacacagtg

ctacccecette

gatggaaggce

cttagtgttt

aatgttccaa

gaactatttt

cctctgaaag

tgtttaagca

tactaggaaa

076

624

672

720

768

810

870

930

990

1050

1110

1170

1230

1290

1350

1410

1470

1530
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tettttttta

cttatattta

acgcagcagt

acgtgtgtgg

aggaaatatt

agettcctat

aaagaaaaaa

atttgcataa

gggtgataat

acactctcaa

taaattatta

tgtaatgtgt

attcttecac

tgagaggtgg

aagccctgac

acctaggett

tgtcetggat

agaagttaca

agtttcagat

tttttaaaag

gttaaacaag

agctecatece

ttcactatct

ggatttaaat

agtacaattt

gtcagatgag

gectgeagge

cgtgtgtgtt

ttgttttett

ctgttaatag

aagatcgatt

cgaggetege

getggegeea

gtacacaagc

ggtggtgeat

aaatccttge

ataacaattt

attaacggtg

tagtggagat

gtgatcagaa

ttgagatgtg

gaaacaacgc

tgttcactga

attatgcagt

ttteatatgt

tgaacaatga

ttatgttaag

taagagate

aaaaatcatt
ctcagagtgg
agtgtggeceg
tgecttgttga
tcactggete
agacgagaga
tttgtettge
ttctgagagce
tgctacetet
gtaacgacaa
ttcttatggt
tagtgcatgt
aaaaactatt
ctgcttaatc
gagaaagatt
tgaatgatcc
cgttettecet
tcagattttc
tagtgettct
tetetattta
attttteccag
atagaagagg

agtaatgtat

gaaaatgtga

ggagggtgte

ggggecagag

cactctgaaa

agaaagctcce

ggttcttaaa

tgttttggtg

ttggagatcg

tcaggaggeg

agtatttatt

cttttgggta

ctacacgata

aaatcagata

agtttgette

tcaaaacctg

caagaaacta

cectetgaga

acggtaactt

ttcgtaagga

ttgtgetgtg

tgttaaatct

ctatataaat

aattattaaa

261

tccacatcat
ggttagaata
cggecattgtt
acagcaagct
tcaaagtacc
tttaactggt
tgtttaaata
tgeteectet
aaggggattg
ttaagccttg
gacatagtat
gactgctatt
tggattatge
caatatggct
tctgectaca
cttgaccaag
ctgttgatgt
tcectetgee
tgtgttaaaa
cctggtecta
catacctatg
tgectectta

atctatgaaa

agccatttte

ccacaaggac

ttcacgaggt

taccagttce

tggtecctga

gacaaaacaa

ataattccat

tcactcteeg

aacatggcta

gtatgttgty

acacttcaga

caagaaggat

aatgacttgt

tcgtatccag

cctaccagcea

tgtgttttgt

atgagtgtga

cacactgtag

tatagcagtc

agtgcageeg

cectttggaa

tccttaagat

aataaaaagt

1590

1650

1710

1770

1830

1890

1950

2010

2070

2130

2190

2250

2310

2370

2430

2490

2550

2610

2670

2730

2790

2850

2910

2929
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<210> 59

211> 270
<212> PRT
<213> KH (Rattus sp.)

<400> 59

Ala Asp Ser Thr

1

Arg

Ala

Gly

Pro

Ile

His

Ala

Arg

Ile

145

Thr

Gly

Met

Glu

Leu

Arg

Asn

50

Pro

Val

Phe

Leu

Thr

130

Val

Leu

Tyr

Leu

Thr

Ala Glu

Leu
35

Pro

Gly

Gln

Pro

Asp

115

Lys

Gln

Glu

Thr

Ser
195

Thr

20

Ala

Glu

Gly

Yal

Ser

100

Glu

Ala

Leu

Val

Pro
180

Asn

Ala

Ser Arg
5

Met Pro

Ser Phe

Arg Glu

Asp Phe
70

Phe Trp
85

Val Asn

Tyr Tyr

Lys Glu

Val Gly

150
Ala Lys
165
Tyr Asp

Met Ile

Gln Ser

Trp Ala

Ala Asp

Tyr Glu
40

Gly Ser
55

Ser Asp

Gly Leu

Trp Leu

Asp Lys
120

Ile Leu
135

Lys Ala

Leu Ile

Arg Phe

Ser Phe

200

Asp Asn

Glu Ala
10

Ser Gly
25

Arg Ala

Val Ser

Pro Val

Asp Lys

90

Ile Ser
105

His Phe

Gln Glu

Ser Leu

Lys Asp
170

Cys Pro
185

Tyr Asp

Lys Ile

Leu Arg

Tyr Pro

Gly Arg

Ile Val
60

Thr Ser
75

Lys Leu

Tyr Ser

Thr Glu

Glu Glu

140

Ala Glu

155

Asp Phe

Phe Tyr

Met Ala

Thr Trp

262

Glu

Ala

Val

45

Gly

Ala

Ala

Lys

Phe

125

Asp

Thr

Leu

Lys

Arg

205

Ser

Ile Ser
15

Tyr Leu
30

Lys Cys

Ala Val

Thr Leu

Gln Arg
95

Tyr Met
110

Val Pro

Leu Ala

Asp Lys

Gln Gln
175

Thr Val
190

Arg Ala

Ile Ile

Gly

Gly

Leu

Ser

Gly

80

Lys

Arg

Leu

Glu

Ile

160

Asn

Gly

Val

Arg
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210

215

Glu His Met Gly Glu Ile Leu Tyr Lys Leu

225

230

Asp Pro Val Lys Asp Gly Glu Ala Lys Ile

245

250

Leu Leu Glu Asp Met Gln Asn Ala Phe Arg

<210>
211>
212>
213>

220>

221>
222>

<400>

gea
Ala
1

gege
Gly

agt
Ser

gag
Glu

gE8
Gly

65
tte

Phe

tca
Ser

Cgg
Arg

cet

Pro

agg
Arg

teg
Ser
50

ctc
Leu

gea
Ala

ccc
Pro

60

60
1489
DNA

K& (Rattus sp.)

CDS
(1).. (1053)

ctc
Leu

gag
Glu

cgg
Arg
35

ggc
Gly

cac
His

gat
Asp

tcg
Ser

260

ceg
Pro

cee
Pro
20

cag
Gln

cee
Pro

cge
Arg

gag
Glu

ctc
Leu

gce

Ala

gga
Gly

ceg
Pro

tct
Ser

cag
Gln

cce
Pro

85

ctt
Leu

ccg
Pro

tcg
Ser

cga
Arg

cca
Pro

tct
Ser
70

acc

Thr

ggg
Gly

gag
Glu

tee
Ser

g8cC
Gly

cge
Arg
55

gga
Gly

gag
Glu

gte

cat
His

gee
Ala

ggcC
Gly
40

cce

Pro

agg
Arg

gct
Ala

265

gCE

cga

Ala Arg

cgg
Arg
25

aag

Lys

ctt
Leu

gtt
Val

cag

10

gtt
Val

cca

Pro

cte
Leu

ceca
Pro

get

220

Ser Ser
235

Lys Ala

Ser Leu

cag cag
Gln Gln

cca gtt
Pro Val

ccc age
Pro Ser

cac gog
His Ala
60

cat aca
His Thr
75

ccg ggce

Gln Ala Pro Gly

90

cge tgg ccg gee tgt
Val Arg Trp Pro Ala Cys Ala Thr Arg Thr

263

Met Lys Phe Lys

240

Asp Tyr Ala Gln

Glu

cee
Pro

cce
Pro

888
Gly
45

cgc
Arg

gga
Gly

gga
Gly

gce

Asp
270

ctc
Leu

ggc
Gly
30

gac

Asp

1:4°44
Gly

acg
Thr

ttc
Phe

acc

255

ctc tcce
Leu Ser
15

gtg gecc
Val Ala

ggc ctg
Gly Leu

gag gca
Glu Ala

gee tac
Ala Tyr
80

tge gtg
Cys Val
95

cgg acg

48

96

144

192

240

288

336
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100 105 110
ccc gge tea ctg cct ctg tct cce cca tca gog cag cec cgg acg cta 384
Pro Gly Ser Leu Pro Leu Ser Pro Pro Ser Ala Gln Pro Arg Thr Leu
115 120 125
tgg ccc acc cct ceca get gge cce teg agt agg atg gta gea cgt aac 432
Trp Pro Thr Pro Pro Ala Gly Pro Ser Ser Arg Met Val Ala Arg Asn
130 135 140
cag gtg gea gec gac aat geg atc tcc ceg gea tca gag ccc cga cgg 480
Gln Val Ala Ala Asp Asn Ala Ile Ser Pro Ala Ser Glu Pro Arg Arg
145 150 155 160
cgg cca gag cca tce teg tee teg tet teg tee teg ceg geg gee ceg 528
Arg Pro Glu Pro Ser Ser Ser Ser Ser Ser Ser Ser Pro Ala Ala Pro
165 170 175
geg cgt cce cgg cce tge ceg gtg gtc ceg gec ceg get cecg gge gac 576
Ala Arg Pro Arg Pro Cys Pro Val Val Pro Ala Pro Ala Pro Gly Asp
180 185 190
act cac ttc cge acc ttc cge tce cac tct gat tac cgg cge atc acg 624
Thr His Phe Arg Thr Phe Arg Ser His Ser Asp Tyr Arg Arg Ile Thr
195 200 205
cgg acc agc got ctc ctg gac gee tge gge ttec tac tgg gga ccc ctg 672
Arg Thr Ser Ala Leu Leu Asp Ala Cys Gly Phe Tyr Trp Gly Pro Leu
210 215 220
agec gtg cat ggg geg cac gaa cgg ctg cgt gec gag cce gtg gge acc 720
Ser Val His Gly Ala His Glu Arg Leu Arg Ala Glu Pro Val Gly Thr
225 230 235 240
ttc ttg gtg cgc gac agt cge cag cgg aac tge tte tte geg cte age 768
Phe Leu Val Arg Asp Ser Arg Gln Arg Asn Cys Phe Phe Ala Leu Ser
245 250 205
gtg aag atg gect teg gge ccc acg age att cgt gtg cac ttc cag gee 816
Val Lys Met Ala Ser Gly Pro Thr Ser Ile Arg Val His Phe Gln Ala
260 265 270
ggc cge ttc cac ctg gac gge age cge gag acc ttc gac tge cte tte 864
Gly Arg Phe His Leu Asp Gly Ser Arg Glu Thr Phe Asp Cys Leu Phe
275 280 285

264



<213> KK (Rattus sp.)

<400> 61

Ala Arg Leu Pro Ala Pro Glu His Ala Arg Gln Gln Pro Leu Leu Ser

1

5

10

15

Gly Pro Glu Pro Gly Ser Ser Ala Arg Val Pro Val Pro Gly Val Ala

20

25

30

Ser Arg Arg Gln Pro Arg Gly Gly Lys Pro Pro Ser Gly Asp Gly Leu

265

01819168. 1 F % F 100/1807
gag ctg ctg gag cac tac gtg gecg geg ccg cge cge atg ttg ggg gec 912
Glu Leu Leu Glu His Tyr Val Ala Ala Pro Arg Arg Met Leu Gly Ala

290 295 300
cca ctg cge cag cgce cge gtg cgg cog ctg cag gag ctg tgt cge cag 960
Pro Leu Arg Gln Arg Arg Val Arg Pro Leu Gln Glu Leu Cys Arg Gln
305 310 315 320
cge atc gtg gee gee gtg ggt cge gag aac ctg gea cge atc cct ctt 1008
Arg Ile Val Ala Ala Val Gly Arg Glu Asn Leu Ala Arg Ile Pro Leu
325 330 335
aac ccg gta ctc cgt gac tac ctg agt tcc ttc ccc ttc cag ate 10563
Asn Pro Val Leu Arg Asp Tyr Leu Ser Ser Phe Pro Phe Gln Ile
340 345 350
tgaccggetg ccgecgtgee cgeageatta agtgggageg ccttattatt tettattatt 1113
aattattatt atttttctgg aaccacgtgg gagccctcce cgectaggte ggagggagtg 1173
ggtgtggagg gtgagatgee tcccacttct ggectggagac cttatoccge ctoteggggg 1233
gcctcoocte ctggtgetee cteceeggtee ceetggttgt agecagettgt gtetggggee 1293
aggacctgaa ctccacgeet acctctcecat gtttacatgt tcccagtatc tttgeacaaa 1353
ccaggggtegg gggagggtet ctggetteat ttttctgetg tgeagaatat toctattttat 1413
atttttacat ccagtttaga taataaactt tattatgaaa gttttttttt taaagaaaaa 1473
aaaaaaaaaa aaaaaa 1489
<210> 61
211> 351
<212> PRT
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Glu

Gly

65

Phe

Ser

Pro

Trp

Gln
145

Arg

Ala

Thr

Ser

225

Phe

Val

Gly

Glu

Ser

50

Leu

Ala

Pro

Gly

Pro

130

Yal

Pro

Arg

His

Thr

210

Val

Leu

Arg

Leu

5 Met Ala

35

Gly Pro Ser Pro

Gln Ser
70

His Arg

Asp Glu Pro Thr

85

Ser Leu
100

Leu Gly

Ser Leu Pro Leu

115

Thr Pro Pro Ala

Ala Ala

150
Glu Pro Ser Ser
165

Pro Arg
180

Pro Cys

Phe Arg Thr Phe

195

Ser Ala Leu Leu

Ala His
230

His Gly

Val Arg Asp Ser

245

Ser Gly
260

Phe His Leu Asp
275

Leu Glu His Tyr

Asp Asn Ala Ile

40

Arg Pro Leu
55

Gly Arg Val
Glu Ala Gln

Val Arg Trp

105

Ser Pro Pro

120

Gly Pro Ser
135

Ser

Ser Ser Ser

Pro Val Val

185
Arg Ser His
200

Asp Ala Cys
215 :

Leu

Glu Arg
Arg Gln

Arg

Ser
265

Pro Thr

Gly Ser
280

Arg

Val Ala Ala

45

Leu His Ala Arg Gly Glu Ala

60

Pro His Thr
75

Ala Pro Gly
90

Pro Ala Cys

Ser Ala Gln

Ser Arg Met
140

Pro Ala Ser
155

Ser Ser Ser

170

Pro Ala Pro

Ser Asp Tyr

Gly Phe Tyr

220

Ala Glu
235

Arg

Asn
250

Cys Phe
Ile Arg Val
Thr Phe

Glu

Pro Arg Arg

266

Gly Thr Ala

Gly Phe Cys
95

Ala Thr Arg
110

Pro Arg Thr
125

Val Ala Arg

Glu Pro Arg

Pro Ala Ala
175

Ala Pro Gly

190

Arg Arg Ile

205

Trp Gly Pro

Pro Val Gly

Phe Ala Leu

255

Phe Gln
270

His

Asp Cys Leu

285

Met Leu Gly

Tyr

80

Val

Thr

Leu

Asn

Arg

160

Pro

Asp

Thr

Leu

Thr

240

Ser

Ala

Phe

Ala



01819168. 1
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| F£ H102/1801T

290 295 300

Pro Leu Arg Gln Arg Arg Val Arg Pro Leu Gln Glu Leu Cys Arg Gln
305 310 3156 320

Arg Ile Val Ala Ala Val Gly Arg Glu Asn Leu Ala Arg Ile Pro Leu
325 330 335

Asn Pro Val Leu Arg Asp Tyr Leu Ser Ser Phe Pro Phe Gln Ile
340 345 350

<210> 62

Q11> 1194

<212> DNA

<213> K (Rattus sp.)

<2207
<221> CDS

<222> (130).. (765)

{400> 62
ggcacggete coeggoccogg ageatgegeg acageagoce cggaacccce ageegeggeg 60

coccgegtoe cgocgecage geagecccgg acgetatgge ccaccectec agetggeece 120

tcgagtagg atg gta gea cgt aac cag gtg gea gee gac aat geg ate tee 171
Met Val Ala Arg Asn Gln Val Ala Ala Asp Asn Ala Ile Ser
1 ] 10

ccg goa tca gag cocc cga cgg cgg cca gag cca toc teg tce teg tet 219
Pro Ala Ser Glu Pro Arg Arg Arg Pro Glu Pro Ser Ser Ser Ser Ser
15 20 25 30

teg tee teg ceg geg gee ceg geg cgt cec egg cee tge ceg gtg gte 267
Ser Ser Ser Pro Ala Ala Pro Ala Arg Pro Arg Pro Cys Pro Val Val
35 40 45

ccg goc ccg goet ccg gge gac act cac ttc oge ace ttc cge tee cac 316
Pro Ala Pro Ala Pro Gly Asp Thr His Phe Arg Thr Phe Arg Ser His
50 55 60

tet gat tac cgg cge atc acg cgg acc age get cte ctg gac gee tge 363
Ser Asp Tyr Arg Arg Ile Thr Arg Thr Ser Ala Leu Leu Asp Ala Cys

65 70 5
gge ttc tac tgg gga ccc ctg age gtg cat ggg geg cac gaa cgg ctg 411

Gly Phe Tyr Trp Gly Pro Leu Ser Val His Gly Ala His Glu Arg Leu

267



01819168. 1 F % & 103/180T
80 85 90

cgt gec gag ccc gtg gge acce tte ttg gtg cge gac agt cge cag cgg 459
Arg Ala Glu Pro Val Gly Thr Phe Leu Val Arg Asp Ser Arg Gln Arg

95 100 105 110

aac tgc ttc ttc geg ctc age gtg aag atg get teg gge ccc acg age 507
Asn Cys Phe Phe Ala Leu Ser Val Lys Met Ala Ser Gly Pro Thr Ser

115 120 125
att cgt gtg cac ttc cag gecc gge cge ttc cac ctg gac gge age cge 555
Ile Arg Val His Phe Gln Ala Gly Arg Phe His Leu Asp Gly Ser Arg
130 135 140
gag acc ttc gac tge cte tte gag ctg ctg gag cac tac gtg geg geg 603
Glu Thr Phe Asp Cys Leu Phe Glu Leu Leu Glu His Tyr Val Ala Ala
145 150 155
ccg cge cge atg ttg ggg gec cca ctg cge cag cge cge gtg cgg cecg 651
Pro Arg Arg Met Leu Gly Ala Pro Leu Arg Gln Arg Arg Val Arg Pro
160 165 170

ctg cag gag ctg tgt cge cag cge atc gtg gec gec gtg ggt cge gag 699
Leu Gln Glu Leu Cys Arg Gln Arg Ile Val Ala Ala Val Gly Arg Glu

175 180 185 190

aac ctg gca cgc atc cct ctt aac ccg gta cte cgt gac tac ctg agt 747
Asn Leu Ala Arg Ile Pro Leu Asn Pro Val Leu Arg Asp Tyr Leu Ser

195 200 205
tece tte cee tte cag atc tgaccggetg ccgeegtgee cgeageatta 795
Ser Phe Pro Phe Gln Ile '
210

agtgggageg ccttattatt tcttattatt aattattatt atttttetgg aaccacgtgg 855
gagecctecee cgectaggte ggagggagtg getgtggagg gtgagatgee tcccacttet 915
ggetggagac cttatceege ctetegggge geecteccete ctggtgetee cteceggtee 975
ceotggttgt agcagettgt gtotggggee aggacctgaa ctccacgect acctetecat 1035
gtttacatgt tcccagtatc tttgcacaaa ccaggggtgg gggagggtcet ctggetteat 1095
ttttetgetg tgeagaatat tctattttat atttttacat ccagtttaga taataaactt 1155

268
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tattatgaaa gttttttttt taaaaaaaaa aaaaaaaaa

<210> 63
<211> 212
<212> PRT
213> KXW (Rattus sp.)

<400> 63
Met Val Ala Arg Asn Gln Val Ala Ala Asp Asn Ala Ile

1

Ser Glu

Ser Pro

Pro Ala
50

Tyr Arg
65

Tyr Trp

Glu Pro

Phe Phe

Val His
130

Phe Asp
145
Arg Met

Glu Leu

Ala Arg

5

10

Pro Arg Arg Arg Pro Glu Pro Ser Ser Ser Ser

20

25

Ala Ala Pro Ala Arg Pro Arg Pro Cys Pro Val

39

40

45

Pro Gly Asp Thr His Phe Arg Thr Phe Arg Ser

Arg Tle

Gly Pro

Val Gly

100

Ala Leu
115

Phe Gln

Cys Leu

Leu Gly

Cys Arg

180

Ile Pro
195

95

60

Thr Arg Thr Ser Ala Leu Leu Asp Ala

70

75

Leu Ser Val His Gly Ala His Glu Arg

85

90

Thr Phe Leu Val Arg Asp Ser Arg Gln

105

Ser Val Lys Met Ala Ser Gly Pro Thr

120

125

Ala Gly Arg Phe His Leu Asp Gly Ser

135

140

Phe Glu Leu Leu Glu His Tyr Val Ala

150

155

Ala Pro Leu Arg Gln Arg Arg Val Arg

165

170

Gln Arg Ile Val Ala Ala Val Gly Arg

185

Leu Asn Pro Val Leu Arg Asp Tyr Leu

200

205

269

Ser

Ser

30

Val

His

Cys

Leu

Arg
110

Ser

Arg

Ala

Pro

Glu
190

Ser

Pro Ala
15

Ser Ser

Pro Ala

Ser Asp

Gly Phe
80

Arg Ala
95

Asn Cys

Ile Arg

Glu Thr

Pro Arg
160

Leu Gln
175

Asn Leu

Ser Phe

1194
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Pro Phe Gln Ile

<210
<211
<212
<213

<220
{221
<222

<400

210

> 64
> 600
> DNA

> K& (Rattus sp.)

>
> CDS

> (52).

> 64

(336)

cttccaaaga ctgeagegec tcagggecca ggtttcaaca gattcttcaa a atg cca

tce
Ser

ttt
Phe

atg
Met
35

get
Ala

glg
Val

tge

caa atg
Gln Met
5

gea ggg
Ala Gly

20

gaa agg
Glu Arg

gtg gac
Val Asp

gge ttc
Gly Phe

aat gac

gag cat
Glu His

gaa aaa
Glu Lys

gag ttc
Glu Phe

aaa ata
Lys Ile
55

cag agc
Gln Ser
70

tat ttt

Cys Asn Asp Tyr Phe

85

gce
Ala

aac
Asn

cct
Pro
40

atg
Met

tit
Phe

gta
Val

atg gaa
Met Glu
10

tac ttg

acc atg
Thr Met

aca aag

Tyr Leu Thr Lys

25

ggg ttt
Gly Phe

aaa gac
Lys Asp

cta tca
Leu Ser

gta cac
Val His
90

ttg gaa
Leu Glu

ctg gac
Leu Asp
60

cta gtg
Leu Val
75

atg aag
Met Lys

atg
Met

gag
Glu

aat
Asn
45

cag
Gln

gcg
Ala

cag
Gln

ggageceetgg tacccacace ttgatgegte cteteccatg

cccactgett cctgtgagea gatcaggacc cttaggaaat

270

ctt
Leu

gac
Asp
30

caa

Gln

tge
Cys

888
Gly

aag
Lys

aca
Thr
15

ctg
Leu

aag

Lys

cga
Arg

cte

Leu

aag
Lys
95

Met Pro
1

ttt cac agg
Phe His Arg

aga gtg ctc
Arg Val Leu

gac cct ctg
Asp Pro Leu
50

gat gga aaa
Asp Gly Lys
65

atc att gca
Tle Ile Ala
80

taggccaact

105

153

201

249

297

346

gggtcaactg aggaatctge 406

gtgcaaataa catccaactc 466



01819168. 1 Pl &K FH106/1801

caattcgaca ageagagaaa gaaaagttaa tccaatgaca gaggagettt cgagttttat 526

attgtttgea tceggttgee ctcaataaag aaagtctttt tttttaagtt ccgaaaaaaa 586

aaaaaaaaaa aaaa 600

<210> 65

211> 95

<212> PRT

<213> KB (Rattus sp.)

<400> 65
Met Pro Ser Gln Met Glu His Ala Met Glu Thr Met Met Leu Thr Phe
1 5 10 15

His Arg Phe Ala Gly Glu Lys Asn Tyr Leu Thr Lys Glu Asp Leu Arg
20 25 30

Val Leu Met Glu Arg Glu Phe Pro Gly Phe Leu Glu Asn Gln Lys Asp
35 40 45

Pro Leu Ala Val Asp Lys Ile Met Lys Asp Leu Asp Gln Cys Arg Asp
50 55 60

Gly Lys Val Gly Phe Gln Ser Phe Leu Ser Leu Val Ala Gly Leu Tle
65 70 75 80

Ile Ala Cys Asn Asp Tyr Phe Val Val His Met Lys Gln Lys Lys
85 90 95

<210> 66

{211> 639

<2127 DNA

213> K (Rattus sp.)

220>
221> CDS
222> (1).. (636)

<400> 66
atg gcg tac gec tat ctc ttc aag tac atc atc atc gge gac aca ggt 48
Met Ala Tyr Ala Tyr Leu Phe Lys Tyr Ile Ile Ile Gly Asp Thr Gly

1 5 : 10 15

gtt ggt aaa tcg tge tta ttg cta cag ttt aca gac aag agg ttt cag 96
Val Gly Lys Ser Cys Leu Leu Leu Gln Phe Thr Asp Lys Arg Phe Gln

271



01819168. 1 FFoml R OBE107/1801
20 25 30
ccg gtg cat gac ctc aca att ggt gta gag ttt ggt gct cga atg ata 144
Pro Val His Asp Leu Thr Ile Gly Val Glu Phe Gly Ala Arg Met Ile
35 40 45
acc att gat ggg aaa cag ata aaa ctc cag atc tgg gat aca geca ggg 192
Thr Ile Asp Gly Lys Gln Ile Lys Leu Gln Ile Trp Asp Thr Ala Gly
50 55 60
cag gag tcc ttt cgt tct atc aca agg tca tat tac aga ggt gca geg 240
Gln Glu Ser Phe Arg Ser Ile Thr Arg Ser Tyr Tyr Arg Gly Ala Ala
65 70 75 80
ggg gct tta cta gtg tat gat att aca agg aga gac acg ttc aac cac 288
Gly Ala Leu Leu Val Tyr Asp Ile Thr Arg Arg Asp Thr Phe Asn His
85 90 95
ttg aca acc tgg tta gaa gac gcc cgt cag cat tcc aat tcc aac atg 336
Leu Thr Thr Trp Leu Glu Asp Ala Arg Gln His Ser Asn Ser Asn Met
100 105 110
gtc atc atg ctt att gga aat aaa agt gac tta gaa tct agg aga gaa 384
Val Ile Met Leu Ile Gly Asn Lys Ser Asp Leu Glu Ser Arg Arg Glu
115 120 125
gtg aaa aag gaa gaa ggt gaa gct ttt gea cga gag cat gga ctt atc 432
Val Lys Lys Glu Glu Gly Glu Ala Phe Ala Arg Glu His Gly Leu Ile
130 135 140
ttc atg gaa act tct gee aag act get tect aat gta gag gag gea ttt 480
Phe Met Glu Thr Ser Ala Lys Thr Ala Ser Asn Val Glu Glu Ala Phe
145 150 155 160
att aac aca gca aaa gaa att tac'gaa aaa atc caa gaa ggg gtc ttt 528
Ile Asn Thr Ala Lys Glu Ile Tyr Glu Lys Ile Gln Glu Gly Val Phe
165 170 175
gac att aat aat gag gca aac gge atc aaa att gge cct cag cat get 576
Asp Ile Asn Asn Glu Ala Asn Gly Ile Lys Ile Gly Pro Gln His Ala
180 185 190
gct acc aat gea tct cac gga gge aac caa gga ggg cag cag gea ggg 624
Ala Thr Asn Ala Ser His Gly Gly Asn Gln Gly Gly Gln Gln Ala Gly
195 200 205

272
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gga ggc tge tge tga
Gly Gly Cys Cys

210

<210> 67
<211> 212
<212> PRT
<213> KR (Rattus sp.)

{400> 67
Met Ala Tyr Ala Tyr Leu Phe Lys

1

Val

Pro

Thr

Gln

65

Gly

Leu

Val

Val

Phe

145

Ile

Asp

Ala

Gly Lys

Val His

35

Ile
50

Asp

Glu Ser

Ala Leu

Thr Thr

Ile Met

115

Lys
130

Lys

Glu

Met

Asn Thr

Ile Asn

Thr Asn

Ser

20

Asp

Gly

Phe

Leu

Trp

100

Leu

Glu

Thr

Ala

Asn
180

Ala

5
Cys Leu Leu Leu
Leu Thr Ile Gly
40

Lys Gln Ile Lys
55

Arg Ser Ile Thr
70

Val Tyr Asp
85

Leu Glu Asp
Ile Gly Asn
120

Glu Gly Glu
135

Ser Ala Lys
150

Lys Glu Ile
165

Glu Ala Asn

Ser His Gly

Ala Arg Gln His

Lys Ser Asp Leu

Ala Phe Ala Arg

Tyr Glu Lys Ile

Gly Ile Lys Ile

Gly Asn Gln Gly

Tyr Ile Ile Ile

10

Gln Phe Thr Asp

Val Glu Phe Gly

Leu Gln Ile Trp

60

Arg Ser Tyr Tyr

75

Ile Thr Arg Arg Asp

90

Ser

Glu

Glu
140

Thr Ala Ser Asn Val

155

Gln
170

Gly

Gly

273

Gly

Lys

Ala

45

Asp

Arg

Thr

Asn

Ser

125

His

Glu

Glu

Pro

Gln

Asp Thr Gly
15

Arg Phe Gln
30

Arg Met Ile

Thr Ala Gly

Gly Ala Ala
80

Phe Asn
95

His

Ser Asn Met

110

Arg Arg Glu

Gly Leu Ile

Glu Ala Phe

160

Gly Val
175

Phe

Gln His
190

Ala

Gln Ala Gly

639
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195

Gly Gly Cys Cys

210>

211

212>
213>

210

68

> 816

<220>
> CDS

{221

<2225

<400>

atg
Met
1

gag
Glu

gaa
Glu

gag
Glu

tta
Leu

65

goc

Ala

ace
Thr

gaa
Glu

gtg
Val

tat
Tyr

act
Thr

aag
Lys
50

cag
Gln

ctg
Leu

gtt
Val

acc
Thr

DNA
K (Rattus sp.)

68

ctg
Leu

caa

Gln

ggt
Gly
35

gat
Asp

age
Ser

aat
Asn

att
Ile

tgg
Trp
115

(1)..(813)

cte
Leu

gtg
Val
20

ggt
Gly

gat
Asp

aaa
Lys

ata

Ile

aca
Thr
100

cac
His

aag
Lys

g88
Gly

£8g
Gly

ggC
Gly

gtt
Val

cat
His
85

aat
Asn

aag
Lys

gaa
Glu

cag

Gln

gaa

Glu

gag
Glu

cce
Pro

70

gag
Glu

gag
Glu

cca
Pro

tat
Tyr

ctg
Leu

ggt
Gly

aaa
Lys
55

acg
Thr

aaa
Lys

tac
Tyr

gac
ASp

200

cgg
Arg

tac

Tyr

gtg
Val
40

g8C
Gly

ttt
Phe

atg
Met

ctt
Leu
120

gte
Val

tct

Ser
25

gag

Glu

cag

Gln

gtt
Val

tgg

Trp

aag
Lys
105

f:4:49
Gly

atc
Ile
10

gtg

ctg
Leu

get

cct
Pro

gaa

205

gtg
Val

gee

Val Ala Glu Ala

gtc
Val

tac

Tyr

cga
Arg

aat
Asn
90

gaa
Glu

acc
Thr

ctg
Leu

aca

Thr

atg
Met
75

gee

Ala

gac
Asp

cag
Gln

274

gtg

Val

cac
His
60

ctg
Leu

tac
Tyr

ttt
Phe

gag
Glu

aac
Asn
45

aag

Lys

gce
Ala

cet

Pro

ctc
Leu

aat
Asn
125

tot
Ser

agt
Ser
30

gag
Glu

ate

Ile

cca
Pro

tac
Tyr

att
Ile
110

gtg
Yal

gta
Val
15

aaa
Lys

cce
Pro

tac

Tyr

gaa
Glu

tge
Cys
95

aaa
Lys

cat
His

gat
Asp

aat
Asn

tac
Tyr

cac

His

gge
Gly
80

aga

Arg

att
Ile

aaa
Lys

48

96

144

192

240

288

336

384
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ctg
Leu

get

Ala
145

cca
Pro

aat
Asn

gca
Ala

aaa
Lys

ttt
Phe
225

atg

Met

gag
Glu

gag
Glu
130

gat
Asp

gca

Ala

tgg
Trp

tac
Tyr

gtg
Val
210

cac
His

gat
Asp

atg
Met

cct

Pro

cga

Arg

aaa
Lys

aag

aaa
Lys
195

gaa

Glu

agg
Arg

gac
Asp

aga
Arg

<210> 69

211> 2263
<212> DNA
<213> %% (Simian sp.)

<400> 69
cgctetecte cteeeettte tctagecagta gecttcttaa tgtagtttaa tggetttaca 60

gag gca tgg aaa
Glu Ala Trp Lys

agc caa gta

Ser Gln Val

ttt
Phe

caa
Gln
180

ctg
Leu

aac

Asn

cag

Gln

att
Ile

caa
Gln
260

aaa
Lys
165

gaa
Glu

gtt
Val

ttt
Phe

ctg
Leu

cgg
Arg
245

aag
Lys

150

tet
Ser

ctt

Leu

act
Thr

ata

Ile

ttc
Phe
230

agg
Arg

gac
Asp

135

ctt
Leu

atc

Ile

gte
Val

gtc
Val

cat
His
215
tgt

Cys

atg
Met

ccce

Pro

cat

His

age

gtg
Val

aag

gaa

Glu

gat

Ser Lys Asp

aaa
Lys

aat
Asn

aag
Lys
200

aag

tgg
Trp

gaa
Glu

gtg
Val

aca

Thr

cag
Gln
185

tte
Phe

caa
Gln

ctt
Leu

gaa
Glu

aaa
Lys
265

gga
Gly
170

aag

Lys

aag
Lys

gag
Glu

gat
Asp

gag
Glu
250

gga

get
Ala

tac
Tyr
155

cga

Arg

gac
Asp

tgg
Trp

aag
Lys

aaa
Lys
235

acg
Thr

atg

ata

Ile
140

aag

Lys

gga
Gly

tgce
Cys

tgg
Trp

cgt
Arg
220

tgg
Trp

aag
Lys

aca

tat ata gac

Tyr Ile Asp

gca gag gaa

Ala Glu Glu

cca
Pro

cca

Pro

ggce
Gly
205

ctg
Leu

gtt
Val

aga
Arg

gca

Gly Met Thr Ala

ttg
Leu

tat
Tyr
190

ttg
Leu

ttt
Phe

gat
Asp

cag
Gln

gat
Asp
270

8g8¢c
Gly
175

atg
Met

cag
Gln

aca
Thr

ctg
Leu

ctg
Leu

255

gac

Asp

atc

Ile

gac
Asp
160

ceg
Pro

tgt

aac

Asn

aac
Asn

act
Thr
240

gat
Asp

tag

432

480

528

576

624

672

720

768

816

aagaaagcca ggcagaggag cactictcag tggetgiggt cggaccatga cctagotgac 120

catgaacttg gaagggettg aaatgatagc aéttctgatc gtcattgtge tttttgttaa 180

275
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attattggaa

ggagatggec

atttaccaag

tgttgttaat

tacaacatat

tttcgaggat

caattgggca

gcttgatata

agaagatgca

tggggttgtt

ctccatgeag

caaatgtgaa

cagcttgaca

aaagatttga

ggatgttcta

gttttattga

taccagtgtt

taatatactg

tgtaattcca

tccagtttet

ttaaacattt

ttaataagca

tttggatttg

cggecatcaaa

cagtttgggc

actgtcaggce

aaagagctte

gaagaaacct

gcacattttc

ttcatcaaag

tttaatctgt

atgaaagcaa

cccagacaac

accatagatg

ctetttgaaa

ctattctacc

ctgaagcata

gtttctcagt

actcatttca

ttcettagee

ttttgctact

acatctgcat

tttatatact

atggccttca

aaaaatttat

tttaatttte

tttaatctia

caaadcaagg

tgattgaagc
atcggectga
agatccttta
tcaaagagat
tgttcaatge
gtctttecat
atgatataaa
tatacgacat
acgtcgaaac
agttcattga
atgtgattta
acccttaaag
ttatgcaaac
tataaatttg
tactctgtga
atgggattat
catttgtatg
ttaatttcca
ttaagtaaac
cttcccacct
catcagatat
catcatacat
caggetgttt

atgtttacag

aggtttagaa

ggcecttgag

cagaggattt

ttactcgcag

gtttgatacg

tttgeteegg

taaagatgge

gatgggtaaa

attttttcag

aagctgccaa

acttgtcaac

tcggagetac

aagctttgtt

catcctttee

atattcaaaa

tgaggettte

tattcagtcc

gaaattaaat

aaataagatt

tctattagaa

cagcatatgce

tatagtcaag

tocattgtat

acatatgcaa
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gacagcgtgg

cttctggaag

aagaacgaat

ttctttccac

gaccacaatg

gggacagtac

tacatcacta

tgtacatatc

aaaatggaca

aaagatgaaa

tagatcetga

cacttttage

ttaatataaa

ataatgccac

gtaatagaat

acatatcagt

taggattttg

taattttcat

actacaatta

attaatttta

ctaattatge

gectatatac

catcaagtgg

agggtcagga

aagatgaact

cccagageaa

geeeeagtgg

agggagactc

gagctgtgag

aagaaaaact

aagaggaaat

ctgtcctcaa

aaaataaaga

acataatgeg

atccaacaga

atagattgct

gcaatcccca

tgagttcatg

ctggeatata

gattttaaaa

aatggtttte

gtctgaatge

aacacatagt

tctggtattt

ctaatgaaac

tatatataat

aagttcaaga

tatctatcct

240

300

360

420

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620
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ccagtatatg ttaatgctta ataacaagta atcctaacag cattaaaggc caaatctgtc 1680
ctettteecee tgacttcectt acagecatgtt tatattacaa gecattcagg gacaaagaaa 1740
cettgactac cccactgtet actaggaaca aacaaacage aagcaaaatt cactttgaaa 1800
gcaccagtgg ttccattaca ttgacaacta ctaccaagat tcagtagaaa ataagtgctc 1860
aacaactaat ccagattaca atatgattta gtgcatcata aaattccaac aattcagatt 1920
atttttaatc acctcagcca caactgtaaa gttgccacat tactaaagac acacacatcg 1980
tccetgtttt gtagaaatat cacaaagacc aagaggctac agaaggagga aatttgcaac 2040
tgtetttgea acaataaatc aggtatctat tctggtgtag agataggatg ttgaaagetg 2100
cectgetate accagtgtag aaattaagag tagtacaata catgtacact gaaatttgee 2160
atcgegtgtt tgtgtaaact caatgtgecac attttgtatt tcaaaaagaa aaaataaaag 2220
caaaataaaa tgtttataac tctaaaaaaa aaaaaaaaaa aaa 2263
210> 70
Q211> 229
212> PRT
<213> J& (Simian sp.)
<400> 70
Met Asn Leu Glu Gly Leu Glu Met Ile Ala Val Leu Ile Val Ile Val

1 5 10 15
Leu Phe Val Lys Leu Leu Glu Gln Phe Gly Leu Ile Glu Ala Gly Leu
20 25 30
Glu Asp Ser Val Glu Asp Glu Leu Glu Met Ala Thr Val Arg His Arg
35 40 45
Pro Glu Ala Leu Glu Leu Leu Glu Ala Gln Ser Lys Phe Thr Lys Lys
50 56 : 60
Glu Leu Gln Ile Leu Tyr Arg Gly Phe Lys Asn Glu Cys Pro Ser Gly
65 70 75 80
Yal Yal Asn Glu Glu Thr Phe Lys Glu Ile Tyr Ser Gln Phe Phe Pro
85 90 95
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Gln

Thr

Ser

Asn

145

Leu

Pro

Gln

Ile

Phe
225

Gly Asp Ser
100

Asp His Asn
115

Ile Leu Leu
130

Leu Tyr Asp

Asp Ile Met

Val Leu Lys

180

Lys Met Asp
195

Glu Ser Cys
210

Glu Asn Val

210> 71

Thr Thr Tyr Ala His
105

Gly Ala Val Ser Phe
120

Arg Gly Thr Val Gln
135

Ile Asn Lys Asp Gly
150

Lys Ala Ile Tyr Asp
165

Glu Asp Ala Pro Arg
185

Lys Asn Lys Asp Gly
200

Gln Lys Asp Glu Asn
215

Ile

Phe

Glu

Glu

Tyr

Met

170

Gln

Val

Ile

Leu

Asp

Lys

Ile

155

Met

His

Val

Met

Phe Asn Ala Phe Asp
110

Phe Ile Lys Gly Leu

125

Leu
140

Asn Trp Ala Phe

Thr Lys Glu Glu Met

160

Gly Lys Cys Thr Tyr
175
Val Glu Thr Phe Phe
190

Thr Tle Asp Glu Phe
205
Arg Ser Met Gln Leu
220

211> 2259
<212> DNA

<213> ¥& (Simian sp.)

<400> 71
gtcgacagac

gacatgaatg

ggeggtttee

ctettgeccet

gaactggaga

agcaaattta

agtggtgttg

geceeetggee

tgaggagagt

tgtatgctea

gctcagetge

tggccactgt

ccaagaaaga

ttaatgaaga

ggtggactce
ggaaagcatt
gaacageace
caaaacatcg
caggcatcgg
gcttcagate

aaccttcaaa

tgagtcttac

teggeteage

aagcgcagea

tctectgeta

cctgaggecce

ctttacagag

gagatttact

278

‘tcetgeacce

tggaggagge

ttaaagagcg

ttcaaaacag

ttgagettet

gatttaagaa

cgecagttectt

tgegtceeca 60

cagctccaca 120

gctcatgaag 180

cgtggaagat 240

ggaagcccag 300

cgaatgecece 360

tccacaggga 420
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gactctacaa

gtgagttteg

aaactcaatt

gaaatgcttg

ctcaaagaag

aaagatgggg

atgcgctcca

acagacaaat

ttgetcaget

ceecaaaaga

tcatgggatg

atatagtttt

taaaatacca

ttttctaata

aatgctgtaa

atagttccag

tatttttaaa

gaaacttaat

ataattttgg

caagacggca

atcctccagt

ctgtectett

agaaaccttg

tgaaagcacc

catatgcaca

aggatttcat

gggcatttaa

atataatgaa

atgcacccag

ttgttaccat

tgcagetett

gtgaactatt

tgacactgaa

tttgagttte

ttctgactea

attgattcct

gtgttttttg

tactgacate

ttccatttat

tttctatgge

catttaaaaa

aagcatttaa

atttgtttaa

tcaaacaaaa

atatgttaat

tceeetgact

actaccccac

agtggttcca

ttttetgtte
caaaggtett
tctgtatgat
agcaatatac
acaacacgtc
agatgagtte
tgaaaatgtg
ctaccaccct
gcatattatg
tcagttataa
tttcatactc
tagccatggg
ctactcattt
tgeatttaat
atactttaag
cttcacttcc
tttatcatca
tttteccatca
tcttacaggce
caaggatgtt
gcttaataac
tccttacagq
tgtoctactag

ttacattgac

aatgcgtttg

tecattttge

ataaataaag

gacatgatgg

gaaacatttt

attgaaagcet

atttaacttg

taaagtcgga

caaacaagct

atttgeatce

tgtgaatatt

attattgagg

gtatgtatte

ttccagaaat

taaacaaata

caccttctat

gatatcagcea

tacattatag

tgttttccat

tacagacata

aagtaatcct

atgtttatat

gaacaaacaa

aactactace
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atacggacca

tcegggggace

atggctacat
gtaaatgtac
ttcagaaaat
gccaaaaaga
tcaactagat
gctaccactt
ttgttttaat
tttecataat
caaaagtaat
ctttcacata
agtcctagga
taaattaatt
agattactac
tagaaattaa
tatgcectaat
tcaaggccta
tgtatcatca
tgcaaagggt
aacagcatta
tacaagccat
acagcaagca

aagattcagt

caatggagct

agtacaagaa

cactaaagag

atatcctgtc

ggacaaaaat

tgaaaacata

cctgaatcca

ttagcataga

ataaagcaat

geecactgagt

agaatctggce

tcagtgattt

ttttgaatgg

ttcatgtetg

aattaaacac

ttttatetgg

tatgecctaat

tatactatat

agtggaagtt

caggatatct

aaggccaaat

tcagggacaa

aaattcactt

agaaaataag

480

540

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740

1800

1860
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tgctcaacaa

agattatttt

catcgtccect

gcaactgtet

agcetgecectg

ttgcecatcge

aaaagcaaaa

ctaatccaga

taatcaccte

gttttgtaga

ttgcaacaat

ctatcaccag

gtgtttgtgt

taaaatgtta

ttacaatatg

agccacaact

aatatcacaa

aaatcaggta

tgtagaaatt

aaactcaatg

aaaaaaaaaa

<210> 72

<211> 250
212> PRT
<213> %% (Simian sp.)

400> 72
Met Asn Val Arg Arg Val Glu

1

Ser

Ile

Ser

Thr

69

Lys

Glu

Ser

Phe

Ser Thr Gly
20

Lys Glu Arg
35

Ser Pro Ala
50

Val Arg His

Phe Thr Lys

Cys Pro Ser

1600

Gln Phe Phe
115

Asn Ala Phe
130

5

Gly Phe Leu

Leu Met Lys

Ile Gln Asn

55

Pro Glu
70

Arg

Lys Glu Leu

85

Gly Val Val

Pro

Gln Gly

Thr Asp
135

Asp

Ser

Tyr

Leu

40

Ser

Ala

Gln

Asn

Asp

120

His

atttagtgéa
gtaaagttge
agaccaagag
tctattctgg
aagagtagta
tgcacatttt

aaaaaaaaa

Ile Ser Ala Gln Leu

10

Ala GIn Asn
25

Leu Pro Cys

Val Glu Asp

Leu Glu Leu

75

Ile Leu Tyr
90

Glu Glu Thr
105
Ser Thr Thr

Asn Gly Ala

280

tcataaaatt

cacattacta

gctacagaag

tgtagagata

caatacatgt

gtatttcaaa

ccaacaattc 1920

aagacacaca 1980

gaggaaattt 2040

ggatgttgaa 2100

acactgaaat 2160

aagaaaaaat 2220

2259

Ser

Ser

Glu
60

Leu

Arg

Phe

Tyr

Val
140

Glu Glu

19

Thr Lys Arg
30

Ala Ala Lys
45

Leu Glu Met

Glu Ala Gln

Gly Phe Lys

95

Glu Ile
110

Lys

Ala His Phe

125

Ser Phe Glu

Ala

Ser

Thr

Ala

Ser

80

Asn

Tyr

Leu

Asp
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Phe Ile Lys Gly Leu Ser Ile Leu Leu Arg Gly Thr Val Gln Glu Lys
145 150 155 160

Leu Asn Trp Ala Phe Asn Leu Tyr Asp Ile Asn Lys Asp Gly Tyr Ile
165 170 175

Thr Lys Glu Glu Met Leu Asp Ile Met Lys Ala Ile Tyr Asp Met Met
180 185 190

Gly Lys Cys Thr Tyr Pro Val Leu Lys Glu Asp Ala Pro Arg Gln His
195 200 205

Val Glu Thr Phe Phe Gln Lys Met Asp Lys Asn Lys Asp Gly Val Val
210 215 220

Thr Ile Asp Glu Phe Ile Glu Ser Cys Gln Lys Asp Glu Asn Ile Met
225 230 235 240

Arg Ser Met Gln Leu Phe Glu Asn Val Ile
245 250

210> 73

211> 10

(212> PRT

<213> 38 (Simian sp.)

400> 73
Ser Asn Ala Lys Ala Val Glu Thr Asp Val
1 ] 10

<210> 74

211> 17803

<212> DNA

<213> A (Homo sapiens)

<400> 74
gegctcacet getgectagt gttecctete ctgetecagg accteegggt agacctcaga 60

cceegggece attcecagac tcagectcag ccecggacttc cccagecccg acagcacagt 120
aggccgecag ggggegeegt gtgagegece tatcccggee acceggegee cecteecacg 180
gceegggegg gageggggeg ccgggggeca tgeggggeea gggeegeaag gagagtttgt 240

cegattcecg agacctggac ggetectacg accagetcac gggtgagtea gtgacgtggg 300

281
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ggtegeggga

ctggeccegea

ggacactggg

gtgtggagag

ggaggtgtta

cctecccacag

tatgtggcag

gtactgatga

aattctgtat

ttgtctettt

ttgtgttgtg

gtgatgtetg

tggetteetg

aaatagccca

agagacctta

geectetete

CCccCcaacaaa

ctccagagac

caccaaacca

cagtacatct

ggtgactgtg

ctgetectaga

getgggeags

ctgggaaggg

gggaggygtee

cccacactct

ggttcaaagc

gecageaggtg

cgtgegtgag

ctggttgeca

tgcaattgta

agttgttttg

gaagtggtgt

gtaagccttc

ttttgtggtt

cagegggget

gtacagatag

ggtggaccca

tggetccage

ccecacaccaa

cctttcagaa

agagctagaa

cttggetgee

gtgeatgtge

tcaccctggg

aagccagcag

tggagggagg

ggaggggact

attccattce
gecccattee
cttgggtccee
tgggegtatg
cacctgtcat
tgtgeeectgg
tggtctegte
accatgtgte
gtaactacca
atgaccataa
gtgagattag
ctgtgagtgt
gggtctttag
aggagggact
acctggceccee
atcatgtact
cttcactcaa
gctctaggece
cgggeatccet
atgttecetgg
tacatttcc§
agtgggagga
ccatgatccet

aggatgaggt

tccagaccct

caggcactct

geaggggttg

tgacacaggg

tctgtgtgtg

gcttggtgac

agatgtttga

tetatgtgea

gaatgtgtca

gcectetggg

tgttcagtge

ctatgacgtg

tacaccccac

ttagtgttca

tgtagggagg

gagattattc

accccaggaa

tgggaagtge

ctettteeca

gtttggtagg

tgtatgtgtt

gggaggetgt

tgtcetteet

gccttgagcea

282

tcegectete
tatggeeggt
gggaggaaca
ctgagagggt
tgtgtgtgte
agctagggte
gtttgegtag
acgatgtgtt
gggctctact
caagaaﬁttg
tagttgtgta
tcteateect
tccttcacca
gctgeccagt
ctttagttag
ttacaactga
aacacatcct
catgtggtgt
catggggagg
aagagccatg
tgtgtctete
ctcectgagg
gagggegagtg

tgtgtcttee

CEaccCCgge

ctgggeggea

gaagaggcag

gtctggagtg

tgegegegea

agtgtgattg

gaccetggtt

gtgagtgtgt

ttagggtgge

ttaaagtagg

cttteatgtg

getgeetete

atttttccac

ctggtttcea

tgetgggtea

atccttcaac

cttcettece

cetgeatgte

tatgtgaggce

tgtttgtgta

attgtgcage

ccaaaacaaa

agattgagac

cccatcecco

360

420

480

940

600

660

720

780

840

900

960

1020

1080

1140

1200

1260

1320

1380

1440

1500

1560

1620

1680

1740
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atcactgtec

tgagagacca

ctcttccatg

ggggecttea

cttagtgaaa

ttgtatttgg

cttttgttct

ctgectacct

cegggtetac

gactaccagg

tgggacgceca

gagagatgec

caggcttcge

cagctceegt

gggeatectyg

agctgggaga

gacccectgte

cgaggggaaa

gaagatgegg

atctcagtgg

getgegagga

caagatttge

tcatgeggga

ttttaaggeg

ctagggaggce

tgccagatgt

aattctgttc

atagtatcac

ccatccectte

agatgccctg

cttggectea

cccaaggaaa

agcagcectag

agctctecte

gtgtcaacga

taagctgaag

ctcececttee

cttceeggee

ggtacctceg

gactctttag

taatccctea

ggeegegttt

agagggttgg

agtcccteeg

gcecatgegea

ccagagttag

tcccagtcga

ttagagagtc

cctagtcagg
gcctcagage
ccatcaccag
attagtcagt
cccacttgge
ccecagttca
cctttecteat
atggaaaggt
ctgtagatag
tcgaagggeg
agactccegg
catgaaggeg
ctgcagttgg
catcaggctt
aacattttac
gaaaacaaaa
ggtettecea
agcagcggcec
agoectggetg
gccctgagta
cggagetget
gaggtcattc
aagagcggga

ctggaagtgt

atcaggggag

tggatggaat

cttaggattc

gtttgettee

tatttgaatg

gtcaggaatg

ctgtaaaagg

caaatgttga

ctcecacacac

gcttatttta

ECBBECBBEC

agtcgttgte

gattcctggg

gcagggaagce

ttcceccacte

caaaacaaaa

geeeggegee

ctgtetgage

gctageecetg

ttgttgeegg

ttgegatgee

tcaccactta

ctatatctct

ttacttgggg
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ccactcagge

ccaaaggacc

ttgagagtag

agetttaatg

agattgggtg

gaagtgtacc

gaatgttact

caagtatcaa

gacttggaaa

tagcgggaga

ggcgetgage

cgeggtegetg

atcggattta

agctggaaag

ccaccccaag

aacagtccga

geegetggge

ggaagagaga

agctcggtee

g8cgggsscs

gatagtegee

aatgtagggt

cccgtagget

tctaacctga

tggceccaga

cactgtccag

taagggccta

ggttetcace

ggggaagcat

agctatgtga

tcetgectge

gaattgtggt

gtagaaatag

caaatcgggt

tctgageget

aagcgegege

gggtagtetg

ttacacctca

ctcaaaaggg

geeceegececeg

agtgeggtte

aaggccaaga

ccegactggg

cceeegtgtg

gtcaagtgga

tttcaaccaa

ttcccaggaa

tagagatgag

1800

1860

1920

1980

2040

2100

2160

2220

2280

2340

2400

2460

2520

2580

2640

2700

2760

2820

2880

2940

3000

3060

3120

3180
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tceggagtec

cttetcgaag

agacaaacac

cagtggggea

tteccteetgg

cctettacce

ggagtgegac

ccecatccage

gaaaaatgct

gtccaggaac

cggceeaggag

ccegegeege

ggegeegtegag

ccggageccg

ccecaggtatg

gttaggagcet

tcececteccaag

cctecttact

ggteecteac

actgaggggce

aagttcagtc

ccagaaggaa

acatgacatg

tctetgggag

aggaaagees

catteggetg

aaatagaaac

caactctgcet

ctttcttcca

cttcggetet

aggcggagaa

tcttttetea

ccctgagaag

tttggggece

aacatgggaa

ccacgeggge

cttagacgcc

ctggggeagsg

atgaggaagg

ccgcagaggt

gaaagggett

gagcaggagy

aatggtggag

agggegecte

ctttcotgea

aaaaccctga

ggactgatag

tgtgtattaa

cgcagcggga
tagccagegt
agttatgaga
gectettett
ttggcccagg
ttatgccaaa
aggggggetg
aaacccacat
gcetgagtceeg
getgetteac
ggcteeaggg
ctacccgggt
gagctegeceg
cagcegegate
gaagggageg
agggagggaa
ccaagacgag
aagacagcgce
ggggcgggg?
ccagggatga
tttettgget
gatgggecta
acttgtgtgg

tgggattgtg

ccgaagtggg

atggtggtag

gcaaggaatt

tgccaccceca

aagtgtgges

atggtggeseg

aaagggggea

gtgectgecot

cgecgecect

atgatgggge

tttegatect

gaggecgeag

ccaaaccatg

cctetaccag

gcaggatcect

gggeccoctea

atcctggaca

tcttcaaaga

ttctcaccga

aaggaggags

gaaggggtet

gaccaacatg

cttaaggatt

cattactaag

284

gggeggetge

tetgtgaace

tggagccagg

atacactggce

agttgccatg

cggggtgeag

ataaaagata

ggecteeeeg

cecceccegecacce

cagggtgage

atgcctgeceg

accggaccge

aaccgatgcc

ctggtgactg

tcaaaaagtg

aatagatgga

gaagcggagce

ggaaaggaga

aggcagagga

cctgecagcag

taagatgaag

aactcagcta

gtatgtctct

ttgtgeatca

gggeggggcet

tgeegeaceg

agacagaagg

ctetttectee

acaactctgt

ggtgeeggega

cggttecatte

Ccagaaccca

¢ccceececcececcee

teetetegtg

ggeeggecect

cccggggect

ccecgeaggtg

ggtegetgte

agcgaagtgg

gggagcaaca

aggggatggs

ggggeatcaa

gggggecetta

agcagggaaa

ggttcagtgt

gcaagttcat

gttttectecte

ctgggetatg

3240

3300

3360

3420

3480

3540

3600

3660

3720

3780

3840

3900

3960

4020

4080

4140

4200

4260

4320

4380

4440

4500

4560

4620
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tatggetgag

gtgtgtacct

gttgtgtagce

gattgttgag

atgactgett

acCaaaacaa

gtatccactt

cccaaaagga

agcatacaac

ggcagggcecea

tctagggagg

ggaatggtgt

acagtggegg

tgggttceee

gataggaata

agatggtttt

gtgaagagcet

actgaacccg

ctcatcecttt

gtcctggeaa

ggccecagggec

gaaggggetg

atggaatttg

ggeectagga

tectgtgtete

ggagttctgt

cttcgtgagg

tatcccacgg

gggcagggee

cctggteetg

gagcccecetgg

gggtagatgg

cteccaagece

gctetecagte

tcattaatca

gggtetgeeg

tgggegeteg

cacaaggcag

tctetgtggt

cccttgagtt

aaattcgtgg

aggacttgag

cactcctgac

ggetgggtea

agggeecaggt

ttgtggggee

accctttttg

ttcettgaca

cctggggttg
actttaggac
ttgtaccttg
cactgctgag
catagaacgc
tggecattctg
agtatagata
atggtcctga
cctgettggg
attgcaggca
ctcgatgecag
gactgagaga
gacaaagcta
tgttactcac
aagatttgag
cceactetge
cacagggatg
aagtctctga
agactetgcece
aggtctetga
cecagggeaac
cctttecatt
attttattac

cceegeacat

tgatcactgg

tgggttgagg

gtgtgaaatt

gtgtatgcac

aacgtctcct

agatctgtca

gggeetgteg

gccagaacca

cctgteteca

tgacttccag

ctgggggety

agggetttga

aactggggaa

atttgaactg

ggatctgggg

caaattgett

cttggggagg

gtggggagaa

acaggatgcece

gagttgagag

tggectgcaag

caaatagtct

ccatagctce

attggagaga
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gattctgtga

gttcctgage

tgtggagtgt

atctccactt

ctgtacctga

ttttetgget

ccteteettg

tacctggaaa

gtgacagatg

gacccaaaat

cagtgtcttt

ggtetteact

ggtgggacag

ggggagataa

aaggcccace

ccacagagat

atggatctgg

gggacagcct

tggetgattt

tgggagttag

ttatcagtag

ggcttggeat

cttacctaaa

ctgecetgagg

cactgagact

ctctaagttg

atgaggtgtg

gcatttectt

cctcaaacag

ctctccatgg

ccatetgtee

tettetgggg

getggageca

agccccaacg

ggectagetg

ggctgggtta

ttgcatagag

ataaataaat

tcatgecteg

tttactttga

caagtttctce

ggaaaaataa

aggaccatga

gaaaaggagg

cagggagcaa

tcaaggtttc

ctaagctgta

gagctgacag

4680

4740

4800

4860

4920

4980

5040

9100

5160

5220

5280

5340

5400

5460

5520

5580

5640

5700

5760

8820

5880

5940

6000

6060
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atcactgact
gttttgetet
gpctcccagg
accatcacgce
aggetggtet
attataggeg
atcttggaaa
agcttcaatt
gtaaaaacag
tacatgtaaa
ttattttgag
ctcattgcag
gccaccacge
tcaggctgga
gecacttctee
ggctaatttt
aactcectgac
agccaccttg
ggctggtetg
ttttectagg
acgecctggaa
tcgagaccag
gteggtggtece

ccaccgeact

ctggttaaac

ttcagtcaga

ttcaagcaat

ctggctaatt

tgaactcetg

tgagccactg

aaaaatcact

ccttcatetg

gaataataga

gtatccagga

atggggtcte

cctcaaactc

caggctaatt

gtgcagtgge

tgectceagee

tgtattttta

ctegtgatee

cccageccag

ggactcctga

ggaaaggagt

ttccageact

cctggecage

acgcctgtaa

ttageectggg

aactcattat
ctggagtgaa
tctgecttag
tttgtatttt
accttgtgat
cacccageca
cttttttecc
caaaatgggt
teetacctet
cacaaaatgt
actttgtcat
cccaccttag
attattattt
gtgatctegg
tcccaagtag
gtagagacag
acctgeeteg
gctaatttte
tccaaccttt
ggaacagacc
ttgggatgee
atgacaaaac
tcccagetat

tgatagaacg

tattatcatt

gtagcgtgat

ccteotgagt

tagtagagac

ccaccegecet

aactcattct

aagataagca

atactatcac

caggtttatt

gcetggataaa

ctaggctgaa

cctcccaggt

tttttttgag

ctcactgcaa

ctgggattac

ggtttcacca

acctcccaga

tgtagagaca

agggattgge

aagcctattt

gacgggggea

cctatttaaa

tcggtggetg

agactetgte
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attattatta

ctcagttcac

agetgggatt

ggggtttcac

cggeetecea

taattagcat

gggagcettat

tcactctgac

atgaggacta

tattatcttt

gtacagtgge

agctgggact

acagagtcte

ccteccaccte

aggtgtgtegc

ttttggecag

gtgetgggat

gagtttegee

aagcaatccc

gaggccagac

gatcacttca

aatataaaaa

aggcacgaga

tcaaaaaaaa

ttgagacaga 6120

tgcaacctce

acaggcaagc

catgtgagtc

aagtgetggg

gtcagctgtt

cttggegessg

catgtcagct

agtgagatac

gtttatttgt

acaatcatgg

ataggtgtgt

getetgttge

ctgggttcaa

caccacgece

gctggtctea

tacaggcatg

atgttgccca

taaatagact

geggtggeac

ggccaggagt

tcagctgggce

atcgctageg

4a4aaaaaaaaa

6180

6240

6300

6360

6420

6480

6540

6600

6660

6720

6780

6840

6900

6960

7020

7080

7140

7200

7260

7320

7380

7440

7500
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aaagagaaaa

gtcggggaga

gctgtataga

cacaaattgg

ggccaatcce

tagtgtggteg

tgaagatttg

tatgecttea

attatctagt

actaacccag

tacacacaca

getggetgge

ttctccatca

gaggtcccag

ttettgacee

gtggeetttt

tcactgcctg

aatcgatatt

catacaattce

acatccatac

tcactcccecea

acccagctca

acctctgtga

tatgcactge

aaaagoeotgt

aggaaggtgt

actgcagatce

getgagacac

cctaaattgg

gtttagagtg

cttaacttet

taggcttatt

acatagtgaa

aggecctagt

aacacccceac

aggggtgget

gctcaataac

ccacatacgg

caaaggcage

tctgectagg

tggeetgtgg

ggtgatatce

catgccaata

ctaacaaact

tgcacactca

catacccata

caggtgcaca

catactgaca

gtgaagcgtc
atggtactgt
agccaaccte
agtcatccca
gecteetgge
aaggctgagt
ctttgactta
gtgaaaattc
tgctcagtca
cttgtggete
caagaagaag
ccettagaag
agttcctaag
agccagcaca
tgcagtaagt
ctactactg;
gaagagagtg
tcctageagg
caatgacaaa
tcagacccac
caaatacttc
tacgcaagag
gtcacgtgta

aacacaggaa

atcttcccac

gtgaggttegg

gactggggee

gagctggaca

tgggecaget

cagactgggt

gtttcaccac

ggtgttacaa

ccgttageca

attggetctg

cagggaagag

gttcagattt

gagcaggcag

gteccccecte

cceecteceea

atcttatcce

cttccectect

agaggtcact

acagtagacc

atcctacaac

aacacactcc

tcaaaatgca

agcacacaaa

tatacacaca
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ctecttecetyg

acgegtgecee

ttagggactg

agagggageg

ttctaagaag

taaaattgaa

ctgtaatatg

cacctgtaag

goagcggtag

taggecetcete

gaggegaggga

ccetectaca

ggctttagea

ctcteccaag

gagggteetg

cccteeettg

cacagtctcc

geetteteeg

caccctccaa

cctactaaaa

tacacatgca

taaccatacg

gacacacata

ggaaaacacc

gatggggeag
cceggtggte
geececaccee
ctecttetgg
ggagccagtg
gctetgatet
aggataatag
cacatagtgc
taatggtgtt
ccecaccectt
cteeggggat
gcagetggge
tctcecggat
aagcttgggt
atggggttaa
ggcctcagtt
atggcaacca
ccattattet
attatacaac
cacaggaacc
gaccatagac
ccaaacacac
agaggagaca

tggccaccac

7560

7620

7680

7740

7800

7860

7920

7980

8040

8100

8160

8220

8280

8340

8400

8460

8520

8580

8640

8700

8760

8820

8880

8940
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aacatattct

acatacacce

ctttggcaca

tcactgctce

aaaggctgag

ggcagaggeg

ctgcaggcag

cggegtatet

gggctggaga

tttggeetet

tgetggetgg

ctgggygcagg

ttgggggata

aggagggaat

tggggtetgg

agggaaggag

ttctggggse

cctecatetg

tgtgactttg

gggacaggea

gatgtggeca

tgtggetgtt

ggtggettct

attggggatg

gacccatgcea

tgeecettecee

gagtagccac

ctceetetgg

gtggececetge

gggtgatgge

tcctacteag

gaacctgggce

tggttgetgt

ttgageetgt

tggggcaget

gatgagcagg

caacatctgg

ctgggggace

agatgaggag

tgtctagagt

tectttttgg

tgcagtgtag

tgttectgta

tatgactgta

ggectgagtyg

tccagaattt

ggagggaaga

aggagtggat

tetgattact
tgecttetee
aggatgtcta
cccatatctt
gaagaggaag
ggagaggaag
getggggagt
cctgtaggesg
getegtggte
ctcettggaa
geececacage
tgagtgatgg
gaggggtgaa
aaggtgtcag
gtgaggggat
agaggaggga
agtcaggggc
cttatggggt
tgtgagagag
tgtgtgagag
gcacagtatg
cctgaggata
gtgtgaacat

cagatcaggg

tatacatgtg

ctaagctcag

ggggaagcac

ggccaaaagt

aggeggegee

gagatcetgg

ctgaggggga

ccatgcccca

ctcgetetgt

ggtaatccag

actagggagg

cacagggatc

gaggaggcect

gaggtgatga

tctgggegat

gettctaggg

ccaccacggt

gtgtgggcat

tacaaagtgt

tgacagggca

tggetgagee

taccagcetce

tgtgaaggag

accctgette
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cagatggtgg

ctceteecte

ttctcaggga

tcccaaggag

tgtggttgeg

gagggagagt

gegtggtgtga

ggcccaccat

ttgtcaaggt

gtgtectgge

gtgtttgtet

tgggaggtega

caaggagtag

ggggtgeagt

accaggageg

atcctgagat

geetgtgeat

agtgtgtgag

gtaactgtga

tgtggettitg

tctgggtate

atacccaagg

acatttatag

ccaagtcece

tttcteatge

tgceecettee

Cagaggeges

gtgecagtce

aggettgtgg

gggageggage

ggcggtgaac

gaacctggaa

cctggagecag

atgtctgage

gtcttcatga

gtaggggtgce

atatggaggg

gtgggaggac

gtctggagat

aacaacggat

cetctecaca

agacacaggg

geectgtgtat

tgagaaggtg

aggttgtgea

cttgggagga

cccagctatg

ttgectetee

9000

9060

9120

9180

9240

9300

9360

9420

9480

9540

9600

9660

9720

9780

9840

9900

9960

10020

10080

10140

10200

10260

10320

10380
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aagcteetat

aatcaactcc

tggggagceac

aactgtgtaa

agaaccatga

actgggaaca

ctcctagete

tggacctaga

gaagttgatt

tctggaaatc

acagaggcett

gggeaactac

ctaatggage

ctcectecca

aggaggtggt

ctggattggg

ccctecagga

ccaggaatct

acacacacac

agagcatgtg

atagccccac

tattatttca

agggtagatg

tggaatgagg

caggatccaa

cctceecage

ttctgectee

ctcegtagea

tggaggactg

agaggaaggt

accctccate

taaactggga

gagctctaac

ccaggagtct

agaagcaggt

accattggag

cctgggecag

cctectecatg

tactcaccca

agggtggegt

atggactgag

ggatgcagtg

acacacacac

cagaaataag

aatacaccag

ccctcaaaga

agttagctga

aggggttaca

gtgcagagtg
ccaccccaaa
cccttgggag
tggetgttee
cagggtagat
gcatgaattg
ctetgetgea
cagectggget
ttgccattcce
tgggctgaag
agggggetgg
geeccaggeg
aggecaggaa
getecotggg
gtcaccteet
atatggaggg
gccaacttta
cagctgggag
agtaacactg
ggagaagagg
aatactcgec
gcaagccata
tgaggaacce

ggaaagaaaa

atctccaggg

gtcagtaggg

ttttgaccte

ccagtaccac

acctggaaga

cctgetctag

tttattgggg

gagettgtte

ttttagatgg

geagccattc

geteggegeec

caatccagcet

tgccatcgat

tgggagggag

gagaacaggg

ggagtaaccet

gtcactgtgt

acacagacac

agggtcetet

ggaaggggag

tccaagatet

ctggaagaga

tgecetttgg

gtgggtgtac
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cctagacatt

agagtaatat

tececctectet

cagggacagg

actggaaaaa

ggttcagtaa

tggagtegee

tcattcaate

gaaaggggga

tgttctcace

aggagageca

ttgggaaact

ccececetgecet

gtaaggatgt

cctgatetgg

ttaactaaag

cagatccagt

acacacacac

gggggtgcaa

ccatgatcag

cttattgcca

ctgtgaagge

cagaaagatt

ccaggaaaaa

gggagtggaa

tgeggtegag

tcacggctag

aagacagact

tatgaaggaa

gagcagaaaa

aacagggagt

tggaaaaggt

agagagggea

tttagaggag

cceeegagte

agagtccagg

ggeecactge

gttgaaggag

agggtgaage

gaagttggac

gggatctgat

acacacacac

ttagagetgt

tgggecatgg

caaagtttac

geccacagttt

ctgggcaccet

tgaagcctct

10440

10500

10560

10620

10680

10740

10800

10860

10920

10980

11040

11100

11160

11220

11280

11340

11400

11460

11520

11580

11640

11700

11760

11820
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gtgggtgagg

gtatgatatg

atgtcatagt

tgtgtggttt

ctgttttact

gtgtgtgtgt

actggcaccc

ggtgtgtgta

gaggtccage

gccaccteat

gectecaccte

ctttecteee

Cggeeasees

ctetteceag

ctgetgeegt

tgtgetteeg

tgtgececeag

ccaggectge

atgtgcegege

gecatgtgtgt

geegeacgece

tgtgtgtgty

ataagggggce

agttgggage

tattgaggta

gatatgtgte

gttctttgta

gatcatgetg

taggtcacat

gagcatgcat

atcactgtga

tgagagaggt

catggcactt

ccttgeegec

tatggactca

cttaattect

acagggaaca

gccaccctee

getgegggece

g88E8CLLLEC

geetgegagt

gtgtgtgeee

gagcgtgece

ggagggegte

tgegtgtgge

tgtgtgggeg

gtggetactg

gggtgtgtgt

cagccttaga
atgacaacct
gactcacatg
tgtgtgagat
ttgtatatgt
attacgccat
tgtattgtte
gttcttacee
gagccaaggg
tcgetgtcac
ctgggetcee
cceecagece
gagggacaat
agggceccact
ccaagcccetg
tcgatgtgtg
gtgegeatge
gtggggeetg
caggeeggesg
ccceaggecee
ggaggggegt
tgaccagegt
tgtgegtgtg

caccgetecee

tatctgggtg

tgatatgtct

tcatgatgtc

ggectatatg

ttgtgttaag

caggtgtgag

tacatgtcac

aggcaatcct

tactaggtca

cggeccacgte

ctaacccgat

ggtceccaga

gggagttaat

aaaaaagcgce

ccctcagtea

cgtgegtgte

tccaggecetg

ccccaggecet

tgtgtgtgtg

gegegegtgt

geeccaggee

gECgageece

cggetgaage

gcaaaactgt
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ccatggggac

cataatgtta

ccagaggcat

ggtcteecatg

gagttagcag

ttactggata

tatacacgcc

tgggttggac

gcaaagacac

ccattaaacc

tccaaccacce

tggggttgat

gtgecttect

tgaagcagceg

gtgaaagcaa

tgtgcatgag

catgtgtggg

gtgegtgtgt

geggeggegeete

gtgtgtgtat

tgegtgegtg

ggtgetggea

cagegtgtgt

gggaccegag

ccaggtcaca

taaggtcaca

tgtgtgttet

tgtatgcatce

gtcattgtgt

tcaagctgtc

tgtcactgta

atcatcctga

tgaggeccact

aagtgcctga

cttgeeatte
ttgtgactgg
ggggtettet
attootoaég
gtgeetcetea
tgtgtgegeg
ggggegtgee
atgtgtgtge
ccctaccecet
ggggaggegt
tgtgtgtgtg
aggctggagce
gggegtggte

agtgtgggte

11880

11940

12000

12060

12120

12180

12240

12300

12360

12420

12480

12540

12600

12660

12720

12780

12840

12900

12960

13020

13080

13140

13200

13260
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tgaccattgt

ggcggeegtg

geeccecttee

gtgacaggtg

gtgcecagect

tctecattte

ataaaggccce

cacgggggte

cgtttegtgt

getectgagtg

tgacagttceg

cetgetggac

cecatettggg

gatggggcecg

geatggetgg

aggetttgge

agetctgace

cgaagatgcg

tgagtcggat

atggccatcea

geetggtete

ttgaagaggg

agegtggacg

ctgeaggage

gaccaggetg

agggtctgta

ccaccgtgtt

tagaggatgg

ggtceeectge

ctcagttggg

getttgtagt

gattcggaaa

gtgtetgtge

tgaggggcca

ctcccttcag

ccaggtgact

gtggggggea

ggggtggegt

gatagatggg

cggegecaagg

ctcagacgcce

getggggecee

ccetggetet

tettttetee

cggeatcgga

gtcgeggagg

atgaatttga

aaaccaaatt

aggccetgage
tgtggcttag
ttggacccct
cgeetgeecet
tgagtgatct
ccttgeccac
tatttgagca
aggacaggesg
tggttgggty
ggtgtgtgte
cattagcege
tacgctectg
cttgectggg
ctggatggag
gctgegeess
ctggggetgg
cectettgaa
ttccceteca
ggggeeagge
ttacctcagt
tgggaccggg
ctgggeectga
attgtccace

cacgegeaag

ctgtgtaget

ctgggttagt

gatgtgtgtt

ccteccagacg

ccagttgagt

ctcataggat

tgetgttgtg

tgagtcecege

tgeetttgea

tgcagttgge

cceagectee

gtggggeceg

ggctggacgt

gttggetgag

gcgaggggag

geggatetga

ctggetttte

acgagggatc

caggeettgg

gteettgget

gggegegeggag

ggegeggetg

gtgtgtcace

gagttgcagg

291

gtggeggect

gtcttcaact

gcctatgece

ccagggtatt

gacctcgett

catactgcat

ttggacttag

aagettgtgt

cgggetgegt

cgggtettee

ctecegeccee

ggeggegeag

tgggegegeg

ctgggceesss

gggetgegte

gttggtececee

ccactcctcece

gagggeegeg

cecgetgata

cggggeeccag

ggggtgaatg

tecteaccge

ggeetgaggg

tcetgtacceg

gtgtagacca

cegtgeggece

cgacaggatg

tgggttttet

tgtctctagg

tttgcaaacc

atgggtcecea

geatggggte

tgtgaggttt

gctttetegg

acagacceeg

ggeggetttg

gcaggattga

catggctcag

ggacgagges

gaaggeceegg

ctttctaaaa

gggcgagceac

gacctcgaag

ggaactggea

gggecagtgat

tcecgeagac

tetggageag

gggettcaag

13320

13380

13440

13500

13560

13620

13680

13740

13800

13860

13920

13980

14040

14100

14160

14220

14280

14340

14400

14460

14620

14580

14640

14700
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aacgtgagtg

ccacagctte

ccctgagact

gtagactgte

ccatcacatg

agtcttggge

cetggtgeee

cagatttact

ttgtecttct

tggggggtat

tccacactca

ccaaccatga

gtttcetgga

agtacccgag

gtgattcttce

aacaaggacg

cggtgatggg

aagcaaggga

acaggaaatg

tgcacteegg

tgggtagget

cctgacttct

ttgcagaaga

tgtcaaaagg

caaggcgagsg

ccagaaagca

gaacttctag

agtttegtte

agccacgtgg

catggagggt

tctectteca

cecagttett,

ctaggctgag

ggggagetce

ccetgeagac

tggctegegte

gttcagggee

gacacagctc

ggggaactgt

getgeatceac

ggtggegtge

tcaagggagg

cttgacatca

gaggaggecece

ggagggeeet

gtctgeectet

tggacagaaa

tacagctccce

ccaaactcag
tggcttggat
ctggaggtte
catgtttttt
tgagtcctet
gggegeggte
ggaatgtece
teeteaagga
ggagggaggs
ttagagggag
tecagcacct
agttttgagg
aggatctcca
cctectgect
agatgacagg
caaggaggtg
agagggtgat
ctggaggcte
tgaagtccat
caagggaacé
ggagtgaagg
ctcttgecat
caaggatggt

tgecctetac

cgagggtess

gettgaggte

tgggeceggse

atttgtgcac

ggaggettga

aacggaaggs

agcggaattg

ggtgagggga

attctggagg

gaagtcctet

atgccacttt

tgagetggge

ggeecaaacce

cctteccagg

cttaattggg

cagggcaact

gggagggaaa

tgaggaagga

ctatgacatg

cgtggagage

gaagaaggce

ccctectgtt

gtggtgacca

attaccctga

292

acaggaggac

tgggeggaag

ccagaacgga

tgggaaagaa

agattatccc

gattttgtet

tcaatgagga

caaggcccaa

agctgggaat

cctgtgtgga

tctettecaat

gaggtgggece

agagaaggag

actttgtgge

ccttcaacct

gaagggetgg

tatgacccac

teetettete

atgggcaagt

ttettecagg

aagaaccagc

ctceetgeet

ttgaggaatt

cctggactca

ccaageeggt

ggaggeaagg

agtggegect

gtcttececte

ccteectggg

ctgeecteag

gaacttcaag

gggeaageag

gccaaggtga

agccaacttce

geetttgaca

agggaagect

ttgggtgaag

tggtttgtee

gtatgacctt

gggtetgtgg

atatgcccac

tcttggecta

acacgtacce

tacttgggag

agggaactca

gaccacctte

cattgagtct

ggectgattt

14760

14820

14880

14940

15000

15060

15120

15180

15240

15300

15360

15420

15480

15540

15600

15660

15720

15780

15840

15900

15960

16020

16080

16140
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agtaatgcag

tcaatcctat

tccttectet

gataagctcc

gagaacatca

gtcagtgttt

ttcccaggte

gattcagtag

gggggtgtte

agtgececte

ctagacagat

taagactccce

ccattgagag

caatggatag

attgctcagg

aaaatataag

ttccacaccece

cattgcttee

atgggggatg

cctgttttga

ttcetgaact

gggaggeageg

ctgggetete

tgactcaatc

ggaaaagctt

tectttgtgg

gtgcttttga

ttctetttet

tgaggtccat

cctgggegea

tatcctcatc

tccagatcte

ccaactcececa

ctgtaggaat

gtctectget

ctctcagaga

ccetgtggga

gtectaggag

cataccaggt

tttccagget

tecteggtat

tetectteet

tectggetga

gggctatgac

tggggecetat

catagcatct

cccacccceac

tacccagaga

ctttgggaag
gaggcttacc
atgtcccegt
ctctcttcaa
gcagcetcttt
ccatgctcta
ctacgcctcec
tggagctgaa
ccagctctea
tgageggttce
atggtgette
gaatgctcca
gggggacaag
gtggetgeggg
tatagctcca
ttgcagaaga
ccatggagag
tcetgeatgt
tgeectgecaa
ttgagttttf
cactecceeac
gaacccagtg
cccagataac

tgececcttag

aataccacct

ccttecctac

ctgtgactca

tctgeetege

gacaatgtca

accctagtce

ctggggecty

ggggecagag

cceceetteet

cccacctect

ccecatececet

ttcttggeac

aatgtatagg

ttgagaatag

agttccacag

ccttgtctee

cetggggeca

gitggtggtg

aatttcatcc

gtttcccatg

agtggatgcee

tgggggeatt

ctcctecagtt

cacacctaga

293

tcccacctea

ctcaggtctce

gtgtcecctet

tcacatcatg

tctagcecce

aggeggacct

gagggatcca

agtgggcaga

gcecetgacace

acccctactce

gacctcataa

tggetggett

gagaaatctt

aagggeectgg

gtctgetacce

ttagaaatgce

gatatctgge

gttgtggtegg

caccctcctt

ttctctatag

ttagaaggga

cactagaatc

ccctagggte

gggcagggac

cceccatatt

tctgggeate

cactgtctet

gccacaggat

aggagagege

cacccttcte

agagcttggg

gtgeatcteg

cagtgttgag

tagaaacaca

acatttccce

ctcagaccag

gggeetgagt

acagattatg

acaggccatc

cccagaaatt

tcatctctgg

gggaatgigg

gcttategte

acttgggacce

gagggaagga

ttcaatcaac

tettettget

cataggaccce

16200

16260

16320

16380

16440

16500

16560

16620

16680

16740

16800

16860

16920

16980

17040

17100

17160

17220

17280

17340

17400

17460

17520

17580
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aggttccaac cccattgteca gecaccccage catgeggeca

tcccatttag cttaccctcc cagttggeca gaatctgagg

ccttcceccat cagaagactg ttgactgett tgcattttgg

aagtaagaaa tataccagat ctaataaaac acaatggcta

<210>
211>
<212>
<213>

220>

221>
222>

<400>

atg
Met
1

gac
Asp

aaa

Lys

caa
Gln

cgc
Arg
65

ttt
Phe

cag
Gln

cgg
Arg

ggc
Gly

gee

Ala

ccce

Pro

gaa
Glu

gaa
Glu

75

75

1285
DNA
K (Rattus sp.)

CDS
(1).. (813)

gec
Gly

tce
Ser

ctg
Leu
35

ctg

. Leu

cac

His

tta
Leu

cag
Gln

caa
Gln

tat
Tyr
20

aag
Lys

ccce
Pro

aga
Arg

tee
Ser

acc
Thr
100

ggc

aga

Gly Arg

gac
Asp

cag

cag
Gln

cgt

Gln Arg

tca

Ser

cce

gte
Val

cge

Pro Arg

acg
Thr
85

aag
Lys

70

gtg
Val

ttc
Phe

aag
Lys

ctt
Leu

tte
Phe

agt
Ser

55

ceg
Pro

tgt
Cys

aca
Thr

gag
Glu

acg
Thr

cte
Leu
40

gaa
Glu

ctg
Leu

cac
His

cge

Arg

agt
Ser

g8cC
Gly
25

aag
Lys

aca
Thr

gac

Asp

cga
Arg

aga
Arg
105

ttg
Leu

10

cac
His

ctg
Leu

tta

Leu

cca
Pro

cct
Pro

90

gag
Glu

tee
Ser

cct
Pro

ctg
Leu

gct
Ala

gac
Asp
75

gag
Glu

ctg

Leu

294

ccccttagea cacctgeteg 17640

ggagagcccce cagagagecce 17700

gctettctat atattttgta 17760

tge

gaa

tee

cga gat

Glu Ser Arg Asp

cca
Pro

ccg
Pro

gee
Ala
60

age

Ser

gec
Gly

cag
Gln

ggg
Gly

tge
Cys
45

cca
Pro

gta
Val

15

cce agt

Pro Ser
30

tge ggg
Cys Gly

gee teo
Ala Ser

gag gat
Glu Asp

gaa caa
Glu Gln
95

ctg tac
110

ctg
Leu

aaa
Lys

cee
Pro

ctc
Leu

gag
Glu
80

ctc
Leu

cga
Arg

17803

48

96

144

192

240

288

336
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gge ttc aag aac gaa tge ccc agt ggg att gtc aac gag gag aac ttc 384
Gly Phe Lys Asn Glu Cys Pro Ser Gly Ile Val Asn Glu Glu Asn Phe

115 120 125
aag cag att tat tct cag ttc ttt ccc caa gga gac tcc agc aac tat 432
Lys Gln Ile Tyr Ser Gln Phe Phe Pro Gln Gly Asp Ser Ser Asn Tyr
130 135 140
get act ttt ctc ttc aat gecc ttt gac acc aac cac gat gge tct gtc 480
Ala Thr Phe Leu Phe Asn Ala Phe Asp Thr Asn His Asp Gly Ser Val
145 150 155 160
agt ttt gag gac ttt gtg get ggt ttg teg gtg att ctt cgg ggg ace 528
Ser Phe Glu Asp Phe Val Ala Gly Leu Ser Val Ile Leu Arg Gly Thr
165 170 175

ata gat gat aga ctg agc tgg gct ttc aac tta tat gac ctc aac aag 976
Ile Asp Asp Arg Leu Ser Trp Ala Phe Asn Leu Tyr Asp Leu Asn Lys

180 185 190
gac ggc tgt atc aca aag gag gaa atg ctt gac att atg aag tcc atc 624
Asp Gly Cys Ile Thr Lys Glu Glu Met Leu Asp Ile Met Lys Ser Ile

195 200 209
tat gac atg atg ggc aag tac aca tac cct gee ctc cgg gag gag gee 672
Tyr Asp Met Met Gly Lys Tyr Thr Tyr Pro Ala Leu Arg Glu Glu Ala
210 215 220
cca aga gaa cac gtg gag agc ttc ttc cag aag atg gac agg aac aag 720
Pro Arg Glu His Val Glu Ser Phe Phe Gln Lys Met Asp Arg Asn Lys
225 230 235 240
gac gge gtg gtg acc atc gag gaa ttc atc gag tct tgt caa cag gac 768
Asp Gly Val Val Thr Ile Glu Glu Phe Ile Glu Ser Cys Gln Gln Asp
245 250 255

gag aac atc atg agg tcc atg cag ctc ttt gat aat gte atc tag 813
Glu Asn Ile Met Arg Ser Met Gln Leu Phe Asp Asn Val Ile

260 265 270

cteeccaggg agaggggtta

gaacctaacc ctctctectece

gattcaatat cctggggctt

agagtaggea agctaaatct

gtgtgtecta gggtgaccag

aggectgtec tcatcttace

cagtagtcca gatccetgag

gggggettee caacccecga

295

gctgtagtcc tagtccagac
tgtaccctgg gggctgtagg
ctaagtcaca aaagtaggca

cagctctcac cccttetcaa

873

933

993

1053
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ctgataccta gtgectgagga cacccctggt gtagggacca

tcccactcta gaaaccacat tagacagaag gtctcctget

aatctcttag attttcctea agactecectt ctcagagaac

getggggaca tggacagage gtgtteteta gtictagate

210> 76

211> 270
<212> PRT
<213> K, (Rattus sp.)

<400> 76
Met Arg Gly Gln Gly Arg Lys

1

Asp

Lys

Gln

Arg

65

Phe

Gln

Gly

Lys

Ala
145

Ser

Gly Ser Tyr
20

Ala Leu Lys
35

Ala Leu Pro
50

Pro His Arg

Glu Leu Ser
Glu Gln Thr
100

Phe Lys Asn
115

Gln Ile Tyr
130

Thr Phe Leu

Phe Glu Asp

5

Asp Gln

Gln Arg

Ser Val

Pro Arg
70

Thr Val
85

Lys Phe

Glu Cys

Ser Gln

Phe Asn

150

Phe Val
165

Leu

Phe

Ser

95

Pro

Cys

Thr

Pro

Phe

135

Ala

Ala

Glu Ser

Thr Gly
25

Leu Lys
40

Glu Thr

Leu Asp

His Arg

Arg Arg

105

Ser Gly

120

Phe Pro

Phe Asp

Gly Leu

Leu Ser Glu
10

His Pro Pro

Leu Leu Pro

Leu Ala Ala

60

Pro Asp Ser
75

Pro Glu Gly
90

Glu Leu Gln

Ile Val Asn

GIn Gly Asp

140

Thr Asn His
155

Ser Yal Ile
170

296

Ser

Gly

Cys

45

Pro

Val

Leu

Val

Glu

125

Ser

Asp

Leu

gcgagcggece ge

Arg Asp
15

Pro Ser
30

Cys Gly

Ala Ser

Glu Asp

Glu Gln

95

Leu Tyr
110

Glu Asn

Ser Asn

Gly Ser

Arg Gly
175

Leu

Pro

Leu

Glu
80

Leu

Arg

Phe

Tyr

Val

160

Thr

agtggttcte caccttctag 1113

atggtgettt cceeatccet 1173

acgctctgte catgteecca 1233

1285
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Ile Asp Asp Arg Leu Ser

180

Asp Gly Cys Ile

195

Tyr Asp Met Met

210

Pro Arg Glu His

225

Asp Gly Val Val

Glu Asn Ile Met

<210> 77

260

<211> 2076
<212> DNA
<213> A (Homo sapiens)

<2205
<221> CDS

(222> (1)..(678)

<400> 77

atg
Met
1

cga
Arg

gac
Asp

gag
Glu

ctg

Leu
65

aac

Asn

tce
Ser

gat
Asp

cag
Gln
50

tac

cga tge
Arg Cys

ctc tac
Leu Tyr
20

gaa ttt

Glu Phe
35

ctg cag

Leu Gln

cgg ggc

Thr Lys

Gly Lys

Val Glu
230

Thr Ile
245

Arg Ser

cee cge
Pro Arg

cag ctg
Gln Leu

gaa ttg
Glu Leu

gag caa
Glu Gln

ttc aag

Tyr Arg Gly Phe Lys

70

Trp Ala Phe Asn

Glu

Tyr
215

Ser

Glu

Met

agg
Arg

gtg
Val

tce
Ser

acc
Thr
55

aac

Asn

185

Glu Met
200

Thr Tyr
Phe Phe
Glu Phe

Gln Leu
265

tge cgg
Cys Arg

act ggg
Thr Gly
25

acc gtg
Thr Val
40

aaa ttc

Lys Phe

gaa tgu
Glu Cys

Leu

Pro

Gln

Ile
250

Phe

age
Ser
10

teg

Ser

tgt
Cys

acg
Thr

e
Pro

Leu Tyr

Asp Ile

Ala Leu
220

Lys Met
235

Glu Ser

Asp Asn

ceg ctg
Pro Leu

ctg tec
Leu Ser

cac cgg
His Arg

cgc aag
Arg Lys
60

agec gga
Ser Gly
75

297

Asp

Met

205

Arg

Asp

Cys

Val

geg
Gly

cca

Pro

cct

Pro
45

gag
Glu

att

Leu
190

Lys

Glu

Arg

Gln

Ile
270

cag
Gln

gac
Asp
30

gag
Glu

ttg
Leu

gtc

Asn

Ser

Glu

Asn

Gln
255

gea
Ala
15

age
Ser

ggt
Gly

cag
Gln

aat

Ile Val Asn

Lys

Ile

Ala

Lys

240

Asp

gcg
Ala

gtg
Val

ctg
Leu

gte
Val

8aB
Glu
80

48

96

144

192

240
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gag
Glu

age
Ser

ggc
Gly

cgeg
Arg

ctt
Leu

145

aag
Lys

gag
Glu

aga
Arg

caa
Gln

atc
Ile
225

agtccaggeg gacctcacce ttctcttcce aggtctatce tcatcctacg cctecctggg

ggetggaggg atccaagage ttggggattc agtagtccag atctctggag ctgaagggec

cagagagtgg gcagagtgeca tctcgggggg tgttcccaac tcccaccage tctcacccce

ttectgeetg acacccagtg ttgagagtge ccectectgta ggaattgage ggttecccac

aac

Asn

acc

Thr

tcg
Ser

gga.
Gly
130

aac

Asn

tec

Ser

gag
Glu

aac

Asn

aag
Lys
210

tag

ttc
Phe

tat
Tyr

gtc
Val
115

act
Thr

aag
Lys

atc
Ile

gce

Ala

aag
Lys
195

gat
Asp

aag cag
Lys Gln
85

gce act
Ala Thr
100

agt ttt
Ser Phe

gta gat
Val Asp

gac ggc
Asp Gly

tat gac
Tyr Asp
165

cca agg
Pro Arg
180

gat ggt
Asp Gly

gag aac
Glu Asn

att
1le

ttt
Phe

gag
Glu

gac
Asp

tgc
Cys
150

atg
Met

gaa
Glu

gtg
Val

atc
Ile

tac
Tyr

cte
Leu

gac
Asp

agg
Arg
135

atc
Ile

atg
Met

cac
His

gtg
Val

atg
Met
215

tce
Ser

tte
Phe

ttt
Phe
120

ctt

Leu

acce
Thr

ggc
Gly

gtg
Val

acce

Thr

cag ttc
Gln Phe
90

aat gcc
Asn Ala
105

gtg got
Val Ala

aat tgg
Asn Trp

aag gag
Lys Glu

aag tac
Lys Tyr
170

gag agc
Glu Ser
185

att gag
Ile Glu

200

agg
Arg

tce atg
Ser Met

ttt
Phe

ttt

cct caa gga gac tcc
Pro Gln Gly Asp Ser

gac

acc

Phe Asp Thr

gegt
Gly

gee
Ala

gaa
Glu
155

acg
Thr

ttc
Phe

gaa

Glu

cag
GIn

ttg
Leu

tte

tce
Ser
125

aac

Phe Asn

140

atg
Met

tac
Tyr

tte
Phe

tte
Phe

cte
Leu
220

ctt
Leu

cct

Pro

cag

Gln

att
Ile
209

ttt
Phe

cccccaggag agggggtecag tgttteetgg ggggaccatg

298

aac
Asn

110

gtg
Val

ctg
Leu

gac
Asp

gea
Ala

aag
Lys
190

gag
Glu

gac
Asp

95

cat gat
His Asp

att ctt
Ile Leu

tat gac
Tyr Asp

atc atg
Ile Met
160

cte cgg
Leu Arg
175

atg gac
Met Asp

tet tgt
Ser Cys

aat gtc
Asn Val

ctctaaccect

288

336

384

432

480

028

576

624

672

728

788

848

908

968
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ctecetaccce

tcecctgacet

ggecactgget

atagggagaa

aatagaaggg

cacaggtctg

tctecttaga

ggecagatat

tggtggttgt

catcccaccce

ccatgttcte

atgecttaaa

gcattcacta

cagttcccta

ctagagggca

ggececacccecet

tgaggggaga

tttgggetet

ggectatgeac

<210> 78
211> 225
<212> PRT

tactctagaa

cataaacatt

ggetteteag

atcttgggee

cctggacaga

ctaccacagg

aatgccceccag

ctggeteate

ggtgggegaa

tcettgetta

tatagacttg

ageggagageg

gaatcttcaa

gggtetette

gggaccatag

tagcacacct

geeeccagag

tctatatatt

agaaaaaaaa

acacactaga
tccectaaga
accagcceatt
tgagtcaatg
ttatgattgc
ccatcaaaat
aaattttcca
tetggeattg
tgtggatggg
tcgtecetgt
ggaccttect
aaggagggag
tcaacctggg
ttgecttgact
gacccaggtt
getegtecca
agcceectte
ttgtaaagta

aaaaaaaa

<213> A (Homo sapiens)

<400> 78

cagatgtctc

ctceectete

gagagcectg

gataggtccet

tcaggcatac

ataagtttcc

caccceteete

cttectetee

ggatgtcectg

tttgaggget

gaacttgggg

gcaggeatag

ctcteeccac

caatctaccc

ccaacccceat

tttagecttac

cccatcagaa

agaaatatac

ctgetatggt

agagagaatg

tgggaggeeg

aggaggtgge

caggttatag

aggctttgeca

ggtatccatg

ttcetteetg

gctgatgect

atgacttgag

cctatcacte

catctgaacc

cccaccecag

agagatgccc

tgtcagcace

ccteceagtt

gactgttgac

cagatctaat

gcttececca

ctccattett

acaagaatgt

tggggtigag

ctccaagttc

gaagaccttg

gagagectgg

catgtgttgg

gccaaaattt

tttttgttte

cccacagtgg

cagtgtggeg

ataacctcct

cttagcacac

ccagccatge

ggeceagaatce

tgetttgceat

aaaacacaat

Met Asn Arg Cys Pro Arg Arg Cys Arg Ser Pro Leu Gly Gln Ala Ala

1

5

10

299

15

1028

1088

1148

1208

1268

1328

1388

1448

1508

1568

1628

1688

1748

1808

1868

1928

1988

2048

2076
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Arg

Ser Leu Tyr
20

Asp Asp Glu Phe

Glu

Leu

65

Glu

Ser

Gly

Arg

Leu

145

Lys

Glu

Arg

Gln

Ile
225

35

Gln Leu Gln
50

Tyr Arg Gly

Asn Phe Lys

Thr Tyr Ala

100

Ser Val Ser
115

Gly Thr Val
130

Asn Lys Asp

Ser Ile Tyr

Glu Ala Pro
180

Asn Lys Asp
195

Lys Asp Glu
210

210> 79

<211
<212

> 1477
> DNA

Gln Leu

Glu Leu

Glu Gln

Phe Lys
70

Gln Ile
85

Thr Phe

Phe Glu

Asp Asp

Gly Cys

150
Asp Met

165

Arg Glu

Gly Val

Asn Ile

<213> A (Homo sapiens)

Val Thr Gly Ser Leu Ser

Ser

Thr

55

Asn

Tyr

Leu

Arg

135

Ile

Met

His

Val

Met
215

Thr
40

Lys

Glu

Ser

Phe

Phe
120

Leu

Thr

Gly

Val

Thr

200

Arg

25

Val

Phe

Cys

Gln

Asn

105

Val

Asn

Lys

Lys

Glu

185

Ile

Ser

Cys His Arg
Thr Arg Lys
60

Pro Ser Gly
75

Phe Phe Pro
90

Ala Phe Asp

Ala Gly Leu
Trp Ala Phe
140

Glu Glu Met
155

Tyr Thr Tyr
170
Ser Phe Phe

Glu Glu Phe

Met Gln Leu
220

300

Pro

Pro

45

Glu

Ile

Gln

Thr

Ser

125

Asn

Leu

Pro

Gln

Ile

205

Phe

Asp Ser
30

Glu Gly

Leu Gln

Val Asn

Gly Asp
95

Asn His
110

Val Ile

Leu Tyr

Asp Ile

Ala Leu
175

Lys Met
190

Glu Ser

Asp Asn

Val
Leu
Val
Glu

80
Ser
Asp
Leu
Asp
Met
160
Arg
Asp

Cys

Val
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<400> 79
ctgagtccet

acgtttgetg

gagtagacaa

aactcgcact

aaccaaacaa

taagattgaa

getegaggece

aaatgagtgc

tttcecteat

tcagacagge

aactgtccac

cataaacaaa

cacatatcct

aatggacaaa

ggacgacaac

cagccattca

ttgttetgat

tetetgetga

ctetteetet

tgctcatcte

tgcacaaaat

gtgaatctgg

ccaatgtgcec

geatgtgegg

aataccaagc

accacgggga

caagtctteg

aggegaccet

gatgagetgg

cagaccaact

cccagtggtg

ggagatgeca

tcegtgaagt

gagaaactaa

gaggagatga

gtgctcaaag

aataaagatg

atcatgaggt

getctcagag

tttacacacce

agactttett

ttettcttet

ctcacactgc

atgctgetta

aagcaagagg

tgtttectett

ggctgaagaa
tgecaggcgag
tttctttcca
ctgecatggg
cgaaagacat
agatgaccat
tcaccaagag
tggtcaacga
gcacgtatge
tcgaggactt
ggtggacatt
tggacattgf
aggacactce
geatcgtaac
ctctecaget
acattgtact
aactettggg
atggaaccca
tgagagagac
tgcecctatgg
cgtgecececa
acctgagceca

cetttggtgg

ggaagccaga
ctgeegggeg
gggtaggega
ggeegtecatg
cgeetggtgg
ggtttgeeat
ggagoetgeag
agacacatte
ccattaccte
tgtaaccgcet
taatttgtat
caaagccatc
aaggcageat
tttagatgaa
gtttcaaaat
aaacaaccac
acagaaacac
gcatcatgtg
aagatgaaat
aaggtcccte
gcecactgee
gatgcacacc

gaagaatgag

301

agcctectag

cttttetete

88EECCEBEC

ggecaccttet

tattaccagt

cggeeegagg

gtcctttate

aagcagatct

ttcaatgect

ctgtegattt

gacatcaaca

tatgacatga

gtggacgtet

tttcttgaat

gtcatgtaac

cttaacaccc

cttttacact

gctecagtetce

ttgagtttgt

tgcttaaget

tccaagtcag

atctctgatg

agttatccag

cctegectee 60
ctccaattca 120
ccggggtecec 180
catctetgea 240
atcagagaga 300
gactggagca 360
gaggcttcaa 420
atgctcagtt 480
tegacaccac 540
tattgagagg 600
aggacggata 660
tggggaaata 720
tettecagaa 780
catgtcagga 840
tggtgacact 900
tgatctgeee 960
ttggaagaat 1020
tgattgccaa 1080
tttggaagca 1140
taaacagtag 1200
gcagaccttg 1260

gcctecccaaa 1320

aacaattagg 1380



01819168. 1

F?

£dl

*  F137/180m

atctgtcatg accagattgg gagagccage acctaacata tgtgggatag gactgaatta 1440

ttaagcatga cattgtctga tgacccaaac tgecceg

<210>
<2115
212>
213>

<2200
<221>
222>

<400>

80
16
DN

39
A

A (Homo sapiens)

Ch

S

(353).. (1051)

80

cacacgtttt

actcagctag

aggaaataaa

ggtggaggga

gtggaaaata

tggetttgaa

ctetgagetg

cagaagatta

agcaaatatt

ggggtaggag

aaccgtgeac

tgaccgcecta

ccgagagaat

gggactggtt

actatgaaac

tggaaggaag

tttagaacag

gegettgeceg

atgccatgag

aaacctttgg

atagagatta

g8agggagee

cdaggaaggga

gtgcgecagg

atgttgecag tgatggttac

agaaattgcc ttgggaaaag

ccaggtagga ggaggagaga

agaaagagga aggcagactg

ggettggaag cetggtitte

gatgctgtga gg atg tgg
Met Trp

gea
Ala G

gtg t
Val

tca

Ser
35

Cgg
Arg

agg

gag

1u

gc

Cys

20

gac

Asp

cce
Pro

gag

ggc gag
Gly Glu
5

tce tce
Ser Ser

gat aag
Asp Lys

gag gga
Glu Gly

ctg cag

Arg Glu Leu Gln

70

tcc gaa ggg
Ser Glu Gly

ctg aaa ctt
Leu Lys Leu
25

att gaa gat
Ile Glu Asp
40

ctg gag cag
Leu Glu Gln
55

gtc ctt tat
Val Leu Tyr

ctc cag aca
Leu Gln Thr
10

ttg cac tac

Leu His Tyr

ctg gag
Leu Glu

gag
Glu

ctc gag geo
Glu Ala

60

Leu

cga ggc ttc

Arg Gly Phe
75

ctg
Leu

gga ata
Gly Ile
15

cte
Leu

gga ctg
Gly Leu
30

acc atg
Thr Met

atg
Met
45

cag acc aac
Gln Thr Asn

aaa aat gag

Lys Asn Glu

302

gtg
Val

att
Ile

gtt
Val

ttc
Phe

tge

80

gtg
Val

gac
Asp

acc
Thr
65

cce

Pro

1

gte
Val

ttg
Leu

cat
His
50

aag
Lys

agt
Ser

1477

60

120

180

240

300

358

406

454

502

550

598
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ggt gtg gtc aac gaa gac aca ttc aag cag atc tat gct cag ttt ttc 646
Gly Val Val Asn Glu Asp Thr Phe Lys Gln Ile Tyr Ala Gln Phe Phe

85 90 95
cct cat gga gat gecc age acg tat gec cat tac ctc ttc aat gee ttc 694
Pro His Gly Asp Ala Ser Thr Tyr Ala His Tyr Leu Phe Asn Ala Phe
100 105 110
gac acc act cag aca ggc tcc gtg aag ttc gag gac ttt gta acc get 742
Asp Thr Thr Gln Thr Gly Ser Val Lys Phe Glu Asp Phe Val Thr Ala
115 120 125 130
ctg tcg att tta ttg aga gga act gtc cac gag aaa cta agg tgg aca 790
Leu Ser Ile Leu Leu Arg Gly Thr Val His Glu Lys Leu Arg Trp Thr
135 140 145
ttt aat ttg tat gac atc aac aag gac gga tac ata aac aaa gag gag 838
Phe Asn Leu Tyr Asp Ile Asn Lys Asp Gly Tyr Ile Asn Lys Glu Glu
150 155 160
atg atg gac att gtc aaa gcc atc tat gac atg atg ggg aaa tac aca 886
Met Met Asp Ile Val Lys Ala Ile Tyr Asp Met Met Gly Lys Tyr Thr
1656 170 175
tat cct gtg ctc aaa gag gac act cca agg cag cat gtg gac gtc tte 934
Tyr Pro Val Leu Lys Glu Asp Thr Pro Arg Gln His Val Asp Val Phe
180 185 190
ttc cag aaa atg gac aaa aat aaa gat ggc atc gta act tta gat gaa 982
Phe Gln Lys Met Asp Lys Asn Lys Asp Gly Ile Val Thr Leu Asp Glu
195 200 205 210
ttt ctt gaa tca tgt cag gag gac gac aac atc atg agg tct ctc cag 1030
Phe Leu Glu Ser Cys Gln Glu Asp Asp Asn Ile Met Arg Ser Leu Gln
215 220 225
ctg ttt caa aat gtc atg taa ctggtgacac tcagccattc agctctcaga 1081
Leu Phe Gln Asn Val Met

230

gacattgtac taaacaacca ccttaacacc ctgatctgee cttgttetga ttttacacac 1141

caactcttgg gacagaaaca ccttttacac tttggaagaa ttctctgetg aagactttet 1201

tatggaaccc agcatcatgt ggctcagtct ctgattgeca actctteccte tttcttette 1261

ttgagagaga caagatgaaa tttgagtttg ttttggaage atgetcatct cctcacactg 1321

303
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ctgeectatg

acgtgeccce

gacctgagcce

tectttggtg

ggagagecag

atgacccaaa

<210> 81

211> 232
<212> PRT

gaaggtccet ctgecttaage ttaaacagta

agcccactge ctccaagtca ggecagacctt

agatgcacac catctctgat ggcctcccaa

ggaagaatga gagttatcca gaacaattag

cacctaacat atgtgggata ggactgaatt

ctgececeg

<213> A (Homo sapiens)

<400> 81

Met Trp Ala Glu Gly Glu

1

Val Val Val

Ser
35

Asp Leu

His
50

Cys

Thr
65

Lys

Pro Ser Gly

Phe Phe Pro

Ala Phe Asp

115

Thr Ala Leu
130

Trp Thr Phe

Cys
20

Asp

Arg Pro

Arg Glu

Val

His

100

Thr

Ser

Asn

Ser
5

Ser Ser Leu

Asp Lys Ile

Leu

55

Glu Gly

Leu Gln
70

Val

Val Asn
85

Glu

Gly Asp

Thr Gln Thr

Ile Leu Leu

135

Leu Tyr Asp

Ala Ser

Glu Leu Gln

10

Gly

Leu Leu His

25

Lys

Glu
40

Asp Glu Leu

Glu Gln Leu Glu

Leu Gly

75

Tyr Arg

Thr Phe

90

Asp

Thr
105

Tyr Ala

Gly
120

Ser Val Lys

Arg Gly Thr Val

Ile Asn Lys Asp

304

gtgcacaaaa tatgctgctt 1381
ggtgaatctyg gaagcaagag 1441
accaatgtge ctgtttetet 1501
gatctgteat gaccagattg 1561
attaagcatg acattgtctg 1621

1639

Thr Gly Ile

15

Leu Val

Gly Leu
30

Tyr Leu Ile

Glu Met Thr Met Val

45

Ala
60

Gln Thr Asn Phe

Phe Lys Asn Glu Cys

80
Gln

Ile Tyr Ala Gln

95
His Leu Phe Asn
110

Tyr

Phe Glu

125

Asp Phe Val

His
140

Glu Lys Leu Arg

Gly Tyr Ile Asn Lys
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145

150

155

Glu Glu Met Met Asp Ile Val Lys Ala Ile Tyr Asp Met Met Gly

165

170

175

Tyr Thr Tyr Pro Val Leu Lys Glu Asp Thr Pro Arg Gln His Val

180

185

190

160

Lys

Asp

Val Phe Phe Gln Lys Met Asp Lys Asn Lys Asp Gly Ile Val Thr Leu

195

200

205

Asp Glu Phe Leu Glu Ser Cys Gln Glu Asp Asp Asn Ile Met Arg Ser

210

215

Leu Gln Leu Phe Gln Asn Val Met

225

210>
211>
212>
213>

220>

<2217
222>

<400>
tctagageeg ccace atg cag ccg get aag gaa gtg aca aag geg tcg gac
Met Gln Pro Ala Lys Glu Val Thr Lys Ala Ser Asp

ggc
Gly

get
Gly

tge
Cys
45

gat
Asp

age
Ser

ate
Ile
30

tge

Cys

agc

Ser

82

2835
DNA
A (Homo sapiens)

82

CDS
(16).. (783)

ctec ctg
Leu Leu
15

aag tgg
Lys Trp

ctg gtc
Leu Val

agc gac

Ser Asp

230

1

ggg gac
Gly Asp

cag agg
Gln Arg

aag tgg
Lys Trp
50

agt gag
Ser Glu
65

ctc
Leu

ceg
Pro
35

atc
Ile

ctg

Leu

888
Gly
20

agg
Arg

ctg
Leu

gag
Glu

220

5

cac
His

cte
Leu

tcc
Ser

ctg
Leu

aca cca ctt
Thr Pro Leu

agc cgc cag
Ser Arg Gln
40

agc aca gcc
Ser Thr Ala
55

tcc acg gtg
Ser Thr Val
70

305

agce
Ser
25

gct
Ala

cca
Pro

cgc
Arg

10

aag aag
Lys Lys

ttg atg
Leu Met

cag ggc
Gln Gly

cac cag
His Gln
75

gag
Glu

aga
Arg

tca
Ser
60

cca

Pro

o1

99

147

195

243
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gag ggg ctg gac cag ctg cag gee cag acc aag ttec acc aag aag gag 291
Glu Gly Leu Asp Gln Leu Gln Ala Gln Thr Lys Phe Thr Lys Lys Glu

80 85 90
ctg cag tct cte tac agg gge ttt aag aat gag tgt coc acg gge ctg 339
Leu Gln Ser Leu Tyr Arg Gly Phe Lys Asn Glu Cys Pro Thr Gly Leu
95 100 105
gtg gac gaa gac acc ttc aaa ctc att tac geg cag tte tte cct cag 387
Val Asp Glu Asp Thr Phe Lys Leu Ile Tyr Ala Gln Phe Phe Pro Gln
110 115 120
gga gat gcc acc acc tat gca cac ttc cte ttc aac gec ttt gat geg 435
Gly Asp Ala Thr Thr Tyr Ala His Phe Leu Phe Asn Ala Phe Asp Ala
125 130 135 140
gac ggg aac ggg gec ate cac ttt gag gac ttt gtg gtt gge ctc tee 483
Asp Gly Asn Gly Ala Ile His Phe Glu Asp Phe Val Val Gly Leu Ser
145 150 155
atc ctg ctg cgg gge aca gtc cac gag aag ctc aag tgg gec ttt aat 531
Ile Leu Leu Arg Gly Thr Val His Glu Lys Leu Lys Trp Ala Phe Asn
160 165 170
ctc tac gac att aac aag gat ggc tac atc acc aaa gag gag atg ctg 579
Leu Tyr Asp Ile Asn Lys Asp Gly Tyr Ile Thr Lys Glu Glu Met Leu
175 180 185
gee atc atg aag tcc atc tat gac atg atg gge cge cac acc tac ccc 627
Ala Ile Met Lys Ser Ile Tyr Asp Met Met Gly Arg His Thr Tyr Pro
190 195 200
atc ctg cgg gag gac geg ccg geg gag cac gtg gag agg tte ttc gag 675
Ile Leu Arg Glu Asp Ala Pro Ala Glu His Val Glu Arg Phe Phe Glu
205 210 215 220
aasa alg gac cgg aac cag gat ggg gta gtg acc att gaa gag ttc ctg 723
Lys Met Asp Arg Asn Gln Asp Gly Val Val Thr Ile Glu Glu Phe Leu
225 230 235"
gag gco tgt cag aag gat gag aac atc atg age tcc atg cag ctg ttt 771
Glu Ala Cys Gln Lys Asp Glu Asn Ile Met Ser Ser Met Gln Leu Phe
240 245 250
gag aat gtc atc taggacacgt ccaaaggagt gcatggccac agccacctcc 823
Glu Asn Val Ile
255

306



01819168. 1

F?

B R H142/1801T

dacccceccaaga

ttgcaaaaag

cacagccatt

agggeccgag

tgggtgagtg

gggetogagt

tetecattet

cgtageccact

agggaccagce

ggaaattctt

gtaccaggcee

cectecatgg

tgagggeact

ttcagtggea

aggtcctett

cagagctcag

tggeecagea

cacaaaaagc

ctgecttcteg

ggtggeecty

aagccceagee

cceetecate

agggetgtgg

gattggggee

aacctccate

tgaacagatt

catctgggcet

tccaggagee

getgacagag

gcecetgeag

getttettge

ctetgececac

tggggggceag

ccotgggegt

acccactgtg

caggaaggeg

ctctgecage

atgcagtggg

aggtceeggg

aggagtctgg

gettggetga

acaagcattc

gaggceagge

gggaagagge

cggcetgacca

tggggatgga

ctgggtggte

tcacccagaa

ctgccaggag
gctacacaca
g€8cagagges
ccagcecagece
caggtctgca
gggagggtec
cacacagtgg
tacctatget
gggegagagy
cccaggatcce
gggeaagecet
ggggatttca
tccacagggt
tggggetgta
aggaacglgg
gaaggggegt
geeceectete
cttagcagct
cctectgetg
cttgggggte
acattcaaaa
gaatgccagc
agcagaaacc

ggaacccggt

cagcctcecaa

cacacacaca

acagagttca

cttcecagge

ggccaccage

aatctccggt

geeggeeeea,

tctagaaage

gggtaatgga

cctgotacte

gagtggteag

agtttaggga

gggatgagcc

cacaccctee

ttcagagact

gteectecte

ctgaagcagt

caggcgeage

getgaggett

tgetetgtge

gcacaaaccc

ccaaagctgg

cccaggagga

cccaggecge

307

gaaactttta

cacacacaca

gggagggget

cagcgaggcg

tgetggatgt

gtgagcccac

ggeteeeetg

cceteaccete

ggccaagect

cactgacctg

gggecactgg

ttgggtegtg

tcteettgee

agcacagact

ggcagecagg

ttectgtagt

gtecgecgtcee

cctagtggga

gggeeccecagta

ctgggatcag

tggggactct

agccaatggt

gagagatgcet

atggccccte

aaaaatagat

cacacacaca

gagtctgget

aggetgecte

caccaagaag

ctegteeegt

gtcteetece

aggaccccag

gcagetttct

gaagagctgg

geeccattet

gtggagaatc

ccagtectgg

gttcecteca

gageecgees

gceeetecca

ctctgeettg

gcccageaca

gceccaatat

tggggeecca

gettggetgt

gagggetgag

geteeegecet

caggaacatt

883

943

1003

1063

1123

1183

1243

1303

1363

1423

1483

1543

1603

1663

1723

1783

1843

1903

1963

2023

2083

2143

2203

2263
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cccacataat

ccegtgtgee

ggeggaggee

catggacgece

agctttcect

ggtgtcacte

geettggeet

ctgggacaca

ggagggtggt

aaacttgaca

<210> 83

211> 256
<212> PRT

acattccatce

ccaagaggct

atgggggeee

tggetecagg

ggetcaggga

tgectctaag

tggggccaga

gaccggecge

tecetgttete

aaggaaaaaa

acagoccagcc

agccccaggg

cteggeatte

ctcecaggetg

tctteteect

gccaaggeet

ctggetgeac

atgtctgeat

agcatccact

aaaaaaaaaa

<213> A (Homo sapiens)

<400> 83

Met Gln Pro Ala Lys Glu Val Thr Lys Ala

1

Gly Asp

Gln Arg

5

20

35

Lys Trp
50

Ser Glu
65

Gln Leu

Tyr Arg

85

100

Leu Gly His Thr Pro Leu Ser Lys

Pro Arg Leu Ser Arg Gln Ala Leu

40

Ile Leu Ser Ser Thr Ala Pro Gln

59

Leu Glu Leu Ser Thr Val Arg His

70

Gln Ala Gln Thr Lys Phe Thr Lys

Gly Phe Lys Asn Glu Cys Pro Thr

cagctccact

tgagcaggge

acacacagcc

actgggggcece

cceceteacce

caggagagea

agcccaaccea

ggcagaageg

aatattcagt

aa

Ser
10

Lys
25

Met

Gly

Gln

75

Lys
90

Gly
105

308

cagggetgge

cctcagagga

tggeeteece

tctgecteca

getgeccage

tcaccaccac

ggaggegtet

tcteeettgg

cctgtatatt

Asp Gly Ser

Ile
30

Glu Gly

Arg Cys Cys

45
Ser Asp Ser
60

Pro Glu Gly

Glu Leu Gln

Leu Val Asp

110

ccggggagte 2323

aaggcagtat 2383

tgeggagetg 2443

ggagggcate 2503

cctcccaget 2563

accecctgeeg 2623

gectcccacg 2683

ccacggeetg 2743

ttaataaaat 2803

2835

Leu Leu

15

Lys Trp

Leu Val

Ser Asp

Leu Asp

80

Ser Leu

95

Glu Asp



01819168. 1

}?

£dl

Thr Phe Lys Leu Ile Tyr Ala Gln Phe Phe

115

Thr Tyr Ala His Phe Leu
130

Ala Ile His
145

Phe Glu Asp

150
His

Gly Thr Val Glu Lys

165
Tyr Ile

Asn Lys Asp Gly

180

Ser Ile Tyr
195

Asp Met Met

Asp Ala Pro
210

Ala Glu His

Asn Gln Asp
225

Gly Val Val

230
Lys Asp Glu Ile Met
245

Asn

<210> 84

(211> 2414

<212> DNA

<213> KM (Rattus sp.)

<2205
<221> CDS
<222> (1)..(579)

400> 84

agt gaa ctg gag ttg tcc

Ser Glu Leu Glu Leu Ser
| 5

cag cta cag gcc caa acc
Gln Leu Gln Ala Gln Thr
20

tac cga ggc ttc aag aac
Tyr Arg Gly Phe Lys Asn

Phe

135

Phe

Leu

Thr

Gly

Val

215

Thr

Ser

acg

Thr

aag
Lys

gaa
Glu

Pro

120 125

Asn Ala Phe Asp Ala Asp
140
Ile

Leu Ser

155

Val Val Gly

Lys Trp Ala Phe Asn Leu

170

Lys Glu Glu Met Leu Ala

185

Ile
205

Arg His Thr Pro

200

Tyr

Phe Glu

220

Glu Arg Phe Lys

Ile Glu Glu Phe

235

Leu Glu

Ser Met Gln
250

Leu Phe Glu

gtg cgce cat
Val Arg His
10

cag

Gln

cca gag

Pro Glu

ttc acc aag
Phe Thr Lys
25

aag
Lys

gag ctg
Glu Leu

tgt ccc acg gge ctg gte
Cys Pro Thr Gly Leu Val

309

Gly
Leu
Tyr
Ile
190
Leu
Met

Ala

Asn

gge
Gly

cag
Gln
30

gat
Asp

Gln Gly Asp Ala Thr

Asn Gly

Leu Arg

160
Asp Ile
175

Met Lys

Arg Glu
Arg

Asp

Gln
240

Cys

Val
255

Ile

ttg
Leu
15

gac
Asp

tce ctg

Ser Leu

gaa gat
Glu Asp

48

96

144

*x*  F144/1807
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35 40 45
acc tte aaa cte att tat tcc cag tte ttec cce cag gga gat gec acc 192
Thr Phe Lys Leu Ile Tyr Ser Gln Phe Phe Pro Gln Gly Asp Ala Thr
50 85 60

acc tat gea cac ttc ctc ttc aat gec ttc gat get gat ggg aac ggg 240
Thr Tyr Ala His Phe Leu Phe Asn Ala Phe Asp Ala Asp Gly Asn Gly

65 70 75 80
gee ate cac ttt gag gac ttt gtg gtt ggg ctc tcc atc ctg ctt cga 288
Ala Ile His Phe Glu Asp Phe Val Val Gly Leu Ser Ile Leu Leu Arg

85 90 95

ggg acc gtc cat gag aag ctc aag tgg gec ttc aat ctc tac gac atc 336

Gly Thr Val His Glu Lys Leu Lys Trp Ala Phe Asn Leu Tyr Asp lle
100 105 110
aac aag gac ggt tac atc acc aaa gag gag atg ctg goc atc atg aag 384
Asn Lys Asp Gly Tyr Ile Thr Lys Glu Glu Met Leu Ala Ile Met Lys
115 120 125

tce atc tac gac atg atg gge cgc cac acc tac cct atc ctg ogg gag 432

Ser Ile Tyr Asp Met Met Gly Arg His Thr Tyr Pro Ile Leu Arg Glu
130 135 140

gac gca cct ctg gag cat gtg gag agg ttc ttc cag aaa atg gac agg 480
Asp Ala Pro Leu Glu His Val Glu Arg Phe Phe GIn Lys Met Asp Arg

145 150 155 160
aac cag gat gga gta gtg act att gat gaa ttt ctg gag act tgt cag 528
Asn Gln Asp Gly Val Val Thr TIle Asp Glu Phe Leu Glu Thr Cys Gln

165 170 175
aag gac gag aac atc atg agc tcc atg cag ctg ttt gag aac gtc atc 976
Lys Asp Glu Asn Ile Met Ser Ser Met Gln Leu Phe Glu Asn Val Ile
180 185 190
tag gacatgtagg aggggaccct gggtggccat gggttctcaa cccagagaag 629

cctcaatcect gacaggagaa gectctatga gaaacatttt tctaatatat ttgcaaaaag
tgagcagttt acttccaaga cacagacaca gtcacacaca cacacacaca cacacacaca
cacacacaca cacacacaca cacacacggt tcctctaact tggtaattga agtggcagcc

tggaggeacce cccagetatt cccaggtect ctgggatgge cageccagge tagatgttac

310

689

749

809

869
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gcacaaggag

tctacecactt

cagaaacttc

tgagtctgca

ctagtggges

ggattgaggg

ctggecaatg

ccagggtceec

ctagactgaa

ccaccecagtt

ggttecatece

ggggaggeag

gttcggggaa

ttteccagee

ctgeaccceeg

ggacttgtga

tccccagaag

cattccatca

cccagaagge

cctacacaca

ggecteectt

cccageoetgg

ggetatcact

gtetgteecee

ctcagagcecee

gggggatcaa

tcaggggeca

gcettatget

tgaacttagt

ttttggggaa

ggaatgtgac

ctttggtett

atgggagagg

ccttaacatg

aacccagaca

gggggeecotg

gatgctcaga

tagctegeea

gggateggtg

ccaggcagca

ggacagtgac

cctgecagcecece

cageecccagg

ggtgggecce

gaccctgtca

ctetceccat

cgaaacctac

ttggeaggga

aagagggeca
actactccet
ggaggeggaga
aatgcttacc
gaggggecac
accaagagaa
tggrggagat
ctegggagat
tctggtagge
gcaaatecgge
aaaagcacaa
getgggatgg
aatccatcct
acattctaaa
tetgtgttag
ggtcaacaga
ccaggcagca
ggtctetget
ttaagggagg
cctctcaggg
acagaccatc
tgaggttcet
LEGECCOG T

cccagacggg

gttaaacaaa

gccecatggac

ggtctggtag

tgggaccectg

tgggttatge

caatttgtee

ctcccaactt

cacccggcetce

ggcatcccce

cagccacace

acatcctage

geggttgegt

gtacctegga

gcacaaacct

ccctaagetg

gcctcaggaa

tcttcetgga

caggettget

tccttagagg

ctgcactgac

agctcteect

atcctgtgag

AagGCLGLEEC

ccgecatgtcet

311

gataaggtce

ccatgetect

ggagaagtgg

gaaccccage

tctecctttaa

ataccatcegg

ccagcaccag

agggactgat

tectttetece

tetgeagetg

agctcaggcece

ccatgeagcec

goecttgggat

gtggactetg

gagctagece

gagagagagoe

ggaacaatcc

ctgagagtce

aagaacggegg

cccatctcecca

ggctecaggga

aagecaagge

tgcavgocca

gcatggcaga

ctgtgtettt
agggagctcee
tgttggaagce
atcaggatag
gagtagggaa
atgaagactg
getggeettt
aaccagggag
tggccacttg
tecttgaaca
atgcccaccg
ctgatccagt
ctcacagacc
cttgeetggg
tgagggctgg
tgttcetgee
cacgaaagta
atgegtgtte
tgacagtgce
tcctgactgg
cctcecectac
cacgggaaaa
acolgEagBEs

agegtctece

929

989

1049

1109

1169

1229

1289

1349

1409

1469

1529

15689

1649

1709

1769

1829

1889

1949

2009

2069

2129

2189

2249

2309



01819168. 1

}?

£dl

* F147/180T

ttgggtgcag cctggaaggg tggttectgt cteggegeoe accaatatte agtcctatat 2369

attttaataa aagaaacttg acaaaggaaa aaaaaaaaaa aaaaa

<210> 85
<211> 192
<212> PRT

213> K (Rattus sp.)

<400> 85

Ser Glu Leu Glu Leu Ser

1

Gln Leu Gln

Tyr Arg Gly

35

Thr Phe Lys
50

Ala
20

Phe

Leu

Thr Tyr Ala His

65

Ala Tle His

Gly Thr Val

Asn Lys Asp

115

Ser Ile Tyr
130

Asp Ala Pro
145

Asn Gln Asp

Lys Asp Glu

Phe

His

100

Gly

Asp

Leu

Gly

Asn
180

5

Gln Thr

Lys Asn

Ile Tyr

Phe Leu
70

Glu Asp
85

Glu Lys

Tyr Ile

Met Met

Glu His
150

Val Val
165

Ile Met

Thr

Lys

Glu

Ser

95

Phe

Phe

Leu

Thr

Gly

135

Val

Thr

Ser

Val

Phe

Cys

40

Gln

Asn

Val

Lys

Lys

120

Arg

Glu

Ile

Ser

Arg

Thr

25

Pro

Phe

Ala

Val

Trp

105

Glu

His

Arg

Asp

Met
185

His Gln Pro
10

Lys Lys Glu

Thr Gly Leu

Phe Pro Gln

60

Phe Asp Ala
75

Gly Leu Ser
90

Ala Phe Asn

Glu Met Leu

Thr Tyr Pro

140

Phe Phe Gln
155

Glu Phe Leu
170

Gln Leu Phe

312

Glu

Leu

Val

45

Gly

Asp

Ile

Leu

Ala

125

Ile

Lys

Glu

Glu

Gly Leu
15

Gln Ser
30

Asp Glu

Asp Ala

Gly Asn

Leu Leu
95

Tyr Asp
110

Tle Met

Leu Arg

Met Asp

Thr Cys

175

Asn Val
190

Asp

Leu

Asp

Thr

Gly

80

Arg

Ile

Lys

Glu

Arg

160

Gln

Ile

2414
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210>
Q1
212>
213>

220>

221>
222>

<400>
a tat
Tyr

gtg
Val

aca

Thr

aaa

gta
Val

gat

Lys Asp

ata
Ile
65

gca

50

tac
Tyr

cce

86

1005
DNA
¥i#E (Macaca sp. )

86
gca cat ttt ctg ttc aat geg ttt gat acg gac cac aat gga gct 49
Ala His Phe Leu Phe Asn Ala Phe Asp Thr Asp His Asn Gly Ala

10

CDS
(2)..(385)

ttc gag
Phe Glu
20

caa gaa
Gln Glu
35

gge tac
Gly Tyr

gac atg
Asp Met

aga caa

Ala Pro Arg Gln

atc
Ile

aca
Thr

atc

Ile

gac
Asp

aag tgg
Lys Trp
100

ata tgc
Ile Cys
115

5

gat ttc
Asp Phe

aaa cte

Lys Leu

atc act
Ile Thr

atg ggt
Met Gly
70

cac gte
His Val
85

aag tte
Lys Phe

aaa ggg
Lys Gly

atc aaa ggt
Ile Lys Gly
25

aat tgg gca
Asn Trp Ala
40

aaa gag gaa
Lys Glu Glu
55

aaa tgt aca
Lys Cys Thr

gaa aca ttt
Glu Thr Phe

aag acg gca
Lys Thr Ala
105

tca gga tat
Ser Gly Tyr
120

ctt
Leu

ttt
Phe

atg
Met

tat
Tyr

ttt
Phe
90

tca
Ser

cta
Leu

tce
Ser

aat
Asn

ctt
Leu

cct
Pro
75

cag
Gln

aac
Asn

tce
Ser

tgcttaataa caagtaatcc taacagcatt aaaggccaaa

ttccttacag catgtttata ttacaagcca ttcagggaca

313

att
Ile

ctg
Leu

gat
Asp
60

gte

Val

gct
Ala

aaa
Lys

tce
Ser

ttg
Leu

tat
Tyr
45

ata
Ile

cte
Leu

gtt
Val

aca
Thr

agt
Ser
125

cte

Leu

30

gat
Asp

atg
Met

aaa
Lys

ttc
Phe

agg
Arg
110

ata
Ile

15

cgg geg
Arg Gly

ata aat
Ile Asn

aaa gca
Lys Ala

gaa gat
Glu Asp
80

cat tgt
His Cys
95

atg ttt

Met Phe

tgt taa
Cys

97

145

193

241

289

337

385

tctgteetet ttecccctgac 445

aagaaacctt gactacccca 505
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ctgtctacta
attacattga
attacaatat
cagccacaac
aaatatcaca
taaatcaggt
gtgtagaaat
taaactcaat
aaaaaaaaaa
210> 87
211> 127
212> PRT
213> Bidz

<400> 87

ggaacaaaca

caactactac

gatttagtge

tgtaaagttg

aagaccaaga

atctattctg

taagagtagt

gtgeacattt

aaaaaaaaaa

(Macaca sp.

aacagcaage

caagattcag

atcataaaat

ccacattact

ggctacagaa

gtgtagagat

acaatacatg

tgtatttcaa

aaaattcact

tagaaaataa

tccaacaatt

aaagacacac

ggaggaaatt

aggatgttga

tacactgaaa

aaagaaaaaa

ttgaaagcac

gtgctcaaca

cagattattt

acatcgtece

tgcaactgte

aagctgecct

tttgeccateg

taaaagcaaa

cagtggttce 565

actaatccag 625

ttaatcatct 685

tgttttgtag 745

tttgcaacaa 805

goetatcacca 865

cgtgtttgtg 925

ataaaatgtt 985

1005

Tyr Ala His Phe Leu Phe Asn Ala Phe Asp Thr Asp His Asn Gly Ala

1

Val

Thr

Lys

o0

Ile
65

Ala Pro Arg Gln His

Ile

Thr

Val GIn Glu Lys
35

Asp Gly Tyr Ile

Tyr Asp Met Met

Ile Lys Trp Lys

Asp Ile Cys Lys

9

20

85

100

40

55

70

10

Ser Phe Glu Asp Phe Ile Lys Gly Leu Ser

25

Leu Asn Trp Ala Phe Asn

Gly Lys Cys Thr Tyr Pro

75

90

Phe Lys Thr Ala Ser Asn

100

Gly Ser Gly Tyr Leu Ser

314

15

Ile Leu

Leu Tyr
45

Thr Lys Glu Glu Met Leu Asp Ile

60

Val Leu

Val Glu Thr Phe Phe Gln Ala Val

Lys Thr

Ser Ser

Leu Arg Gly
30

Asp Ile Asn
Met

Lys Ala

Glu Asp
80

Lys

Phe His Cys

95
Arg Met Phe
110

Ile Cys






