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Aol AR}t ol
A7 A=A 2k hv
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oz ddHo] Uk, shte] AAF A,
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= E AW e & EgeT. she] AAGHelA, 7]
AEE A @2 hVA R AMEEA & hIAE AP B v ko B 99 Ck) AeHes s
ct. shbe] AAFE A, 7] AdEA @2 A R xHHH?gElx 82 hINE ARgE EE vk A 8
FACM)H FeHor ddEe] 9l
shupel Fel A, Al Wl w2 A Al AsE A B b 9 DS £dehs vk
27k Aesar, q71A, A7) A g 7k e A vhes HgREd wW 99 fiA A9 23

shuel AAFEANA, 4] WA vhes Ad FAAEE N FAAseln. shtel AAeA, 37 el
K
shubel AAFEANA, 7] skt Y vk A AR WA A b Adel delsle] gt

shube] AAFE A, B e ddFos HE YR vkes A U 99 {32 EEL s o)) A
g A VM 99 FHAA A2 giAEY.
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F3ll AHo] AT,

shube] AA el A, A7) AR A A 7P Y IS S8 A Ay 9 2 ZF82H B Aw ¢
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Ade xgst. EA AAZHAA, A7 g5y AuEEA e hWA FAA 284S 1271 o3 /AR
B2 287) o] Ae] fHA B wmE 407) olAe FxzF EA o),

st AAYE A, A7) o]de] hIN FAAF B8-S JAL, JA2, JA3, JA7, & olE9 XFgo =R o]F
o7 ZF o 7RE AuHE),

shube] AAFE A A, WA vk A A

shite]l AAFE oA, F7] w2 k A BEE 99 AL A vk x A FAXF ).
shte] AAIFEfol A, v~ B AXES] oF 10% WA F 45%% A A
A Bl (Ck) Evole xgste s £t IS L3,
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10/3, 3-10/7, 2-14/1, 3-19/1, 2-23/1, 3-25/1, 1-40/1, 1-40/2, 1-40/3, 1-40/7, 7-43/1, 7-43/3, 1-44/1,

1-44/7, 5-45/1, 5-45/2, 5-45/7, 7-46/1, 7-46/2, 7-46/7, 9-49/1, 9-49/2, 9-49/7 % 1-51/1% o|Fojx 1
Fomne duse ALy WA/MIN ALRE fFEd,
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AbgE V=T FAARE 99 VA AL4e J AD Abeldll A ght.

el elAl, (a) WA Wk A FARRAA 1270 ol X 407) o de] AMARA ke Al A
A3 7bA G fAA BE R St ol Ak TN S 5 () 371 120 o1 WX 407 o1l Ak
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& AN, Y, FAAEE O] olste] WA A4 BAS EgAT. shbe] AAFHelA, 37 v A

Ase AN R Ak lE A9e EFEE 9%

0045 Sl AAFRAN, B2 A A AR FAASOE S ol A VAT
J

],
Al EolA, 47 k FAAF= st o] Z IA(JA) §AA BA
k SAAHE 47] olate hIA FAA BHS xFsith, sfe] AA
4] 5

o)
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o
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1] AREAA,
s S ool WA 2 sl o1l hIAE Tash, 7154 Ve 99 a7 Hdel delslol
A AdAew Aosel sln, A4 Tx @9 A4 BRe] Aoise] A AdH 0w Aolse] et
shuel AAFEAA, 37 vhest ofm@ 1A Vi 99 fA4 REE TG et shiel 2490

NN, 7] Pk ol|@ 1A Tr 99 FAA RAE TG e,

046]  shtel AAFEAA, 471 A AH b KAARCN FARADE S olge] WA FAA BES
Zaieh, shtbel AAFHAA, 471 A RAARE St ol AR INMIN) §A4 $EE T o

D%AWHMW 71 N FAREE ) olske] hIN R BEE xFect.
[0047] shte]l AAFE A, 7] Vo FAARE T WA S 283, she] AA e o), tEe] hv A= Al
VA ARES] ok 10%, °F 20%, <F 30%, °F 40%, <F 50%, °F 60%, °F 70%, °F 80%, X °F 90% o]
N A 7HE 49 W Ee] Hdo] £EHES Mdudnt. shue] AAF A, A VL AR
= FAx B VA 1-40, 1-44, 2-8, 2-14, 3-21, 2 o]5¢] %3 Eigcid=
[0048] el AAEE A, A7) hVAE 3-1, 4-3, 2-8, 3-9, 3-10, 2-11, ¥ 3-128 X33}, E4 AA G A,
A7) Vo AR E VAS-12 WA VAS-19] 23 A7) AFE N A fraxEe] d% Ads £33, e
AN, A7V, FARAFE 2, 3, 4, 5, 6, 7, 8, 9, 10, 11 T 1278 o]4e WA E ¥F3. E4
AAFHN A, 7] hVA+E 3-1, 4-3, 2-8, 3-9, 3-10, 2-11, % 3-128 ¥g3th. EA AAFHA, A7) v,
FAAFE VA3-12 WA VA3-1e] AR AR A fiAFe A4 AdS th. shte] AAFE N, 27
Vo FaAsE 98« AR Aok, 58 AAR"AA, 7]V FRaxEE uidAd k raAkEe] i,
271 W1 N A FRAR e AR Ee e AAw o] qivk. shuke] AAIFE A, A7)V, Ak
= A7 i N Akl Ak, 54 AAF A, A7) VL RS W N FARkE el o, A

AU« FAARE REdew wE gds Aane .
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[0049] shbel AN, A7V, fFAARE 137) WA 2870 o] el VA S x5
hVA = 2-14, 3-16, 2-18, 3-19, 3-21, 3-22, 2-23, 3-25, ¥ 3-27% ¥3ksit}. B4 AN A, A7

°Z4Z}%Jrh VA3-27 WA VA3-1o] 23 Abd A fAAFe A% DS £33, e A
FARFE Uk FAXE Jdok. B AAFEAA, A7 Vi AR gk AR da
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[0050] stutel AAIGEAAM, A7 Vi AR 2070 WA 4070e) VA E 2R 54 AAGEAM, 37 ok
AZE= VA3-29 WA VA3-1o] A3 Abgh N Fddzkzke] A4 A9 31 VAS-52 WA VA1-400] 23 Abgh A
AR A% Nds xEH. 54 AAGHCAA, FAHeR WY vhe-2ol A hVA1-402F hVA3-29 A

R
o RE e dAMow

BE Qe RAHOE WAL-40 F44 $A9 deiEYE wed B o

o] == =a =

T2ER) A HAH R (AE 5of, Ab FelA) = g 959bpe] AbE A AD, Al &4 F91(
Z o], PI-Scel)dl o]ojx HAH o & AR = hWAS-29 §2A BHo dAEdA theF 3,431 bpe] A
A AR o] FofRIt}. shute] AAIFEHlA, A7)V, AR AR B2k FAAE ] Aok 5 A
FeEd A, 7] i S WA rke2 ko FRAF g, 4] A mkes A A AR R
Ao wE sl AAdEe] vk, thE HAAIFHAA, A7V, FAREE 7] A w2 A A
Atk 53 AAFHANA, A7)V FRAARE 7] dAA v A FRAE 9, 4] Wil mbes
FAARE FRA o7 wE= 93] Aol gl
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shubel AAFHOIA, A7V, fAARE s ol hAE Taach shbel AN, 7] v, FH5
A= vhgel WAE ZHETH skl AAGEelA, 7]V, fA%HE 2, 3, 4, 5, 6, EE 7/ ol4kel hiA
g zFaTh. 54 AANFHeIA, A7)V FARAE e RS
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hJAS hIA1, hJA2, hJA3, % hIA7olth. shue] AAIFE A A, A7 v, F3AF = « AR, EF
AN AN, A7)V, FARFE A7) WAk SAREE 9o A7) WA A FARRE FREFo

T @ds] Aol vk shukel AAIFEA, 7] Vo A shte] h)
oA, dtke]l hIN= hJAlolth. shte] AAFEjlA, 7] Vo Fd2#= Wi «
AR, 7] VL FAREE 7] WA ko ARkl glan, A7) Wil N A fAdAEE e
2 Ee g Addue] ok, v AAIFEeIA, 7] VL AR A7 WA N Al v 54
AAGEONA, 7] Vo FARE s A7 WA A SRRl gla, Y] Wk Ak BEAoR E
= gds] ddsol gt

stupe]l AAjFElel A, Vo FHAEE Sk ool WA, skt oo hIA, H -2 Ck FAAE EFT
stte]l AAFENA, 7] Vo FHAAEE skt o] e hA, Sk o] hIN B oWk CA FHAE 2T
o 54 AAGEAA, A7) v CN RS CA2olth. 54 AAGE A, 7] vk CN A= vt
922 CA29} 60% ], 70% o], 80% o1, 90% o], 95% ©14F, 96% °14F, 97% o1, 98% o], Hi= 99% ©]
IR

o awoz o#ﬁraoa m -

E @@X—.QE BE QY Bhes Y, fA4 BAe shy ovou AMAEA e WA FA% 2AZ oA

th.oshtel AAIGEiel A, 7] Al 1270 o]/, 2870 ol Hi= 407K o e AR A @ hvh FdA
Az diAlE Aoltk. shte] AAIGEA, 7] tAl= T ool Tl AmMEEA & hvA A
d, 1670 o)l 7wl AAE A B hWA Fdzk 24 = 277 o) e 7153 AmEE A &2 hv

Az EAZ giAE Aolth. skl AAFEAA, 4Y] whe-2aE BE uk-A Tk 1A E-o] 3 o
of AIEEA 2 hIA FHA B4A=2 dARS 2@Svh. shubel AAFe A, gty o] A=A
1O hIA AR BES JAL, JA2, JA3, JA4, JAS, JA6, JA7, @ o]59 xFogNE Hudrt EA
NGl A, sib o] 4ol WA 21 Bde 3-1, 4-3, 2-8, 3-9, 3-10, 2-11, 3-12, 2-14, 3-16, 2-18, 3-
19, 3-21, 3-22, 2-23, 3-25, 3-27, 1-40, 7-43, 1-44, 5-45, 7-46, 1-47, 5-48, 9-49, 1-50, 1-51, 5-52 hV
N FHA EE B olEe] XFpoRRE Hudtt. 54 HAAIFE A, st o] A=A &k hIA 7
A BAE& JAL, JA2, JA3, JA7, B o]59 FgorRE Aedc),
shute] AAFE A, 7] v WA vl
A w2 A FEARF A Sy OM}FA AL

o=

A BAE vk (NG FAAN FFHO

i &9 oji > HE ME it

Q) @ k9 (A EFeE o 7111%13} aezEE ZAE wETY. 54 440
A FAAE CAa20)t). B AAEHE A, 22 CA FAA= vh9-22 CA29) 60% ]’2}, 70% ]’2} 80% °l’d,

90% ©]7d, 95% °]’d Hi= 98% °]d T oh:} shto] AA e o)A, A A ke w2 VA FHAA BH
90 WA 100%%= st ol e] AmjAE A o hVA F34 Bdz gAgnt. 54 AN, ZE £
AHog BE UA w2 VA FdA E24E sy o)) AuidE A ¢k VA 3 B2 gAE
shube]l AAIFEA, A7) A= 1271 o]/, 2871 o], = 407 o] de] AjdE A ke hvA fFHA %
29 iAo}, shte] AAFE A, 7] thAl= 7 ol 7leAdY AMdE A e hWA FHA Bd, 16
N oolidel 71EAde AMAE A ke hWWA FdAF B4 i 277 o)l 71eA AMEEA & hVA FHA
Bzl giAolth. st AAFE A, A7) ueAaE BE wf9 TN A2 BA-o] s o]t Alujd

25 hIN 2z Hd2 gAgS Edsteh. shue] AA P, sk o] el A=A ¢ hIA FH
AL JNL, JA2, JA3, JA4, JA5, JA6, JA7, H olEe] ZgogRE Mudr;. 54 AAFHNA,

22
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[0055]

[0056]

[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

S5S0ol 10-2118565

sl o] 4ol WA FHA BHL 3-1, 4-3, 2-8, 3-9, 3-10, 2-11, 3-12, 2-14, 3-16, 2-18, 3-19, 3-21, 3-
22, 2-23, 3-25, 3-27, 1-40, 7-43, 1-44, 5-45, 7-46, 1-47, 5-48, 9-49, 1-50, 1 -51, 5-52 hVA FHA &
A gl ool5e] x3oRFY MYEHT. 54 AANFHdA, st o] AMEEA k2 hIA F32 +42 J
AL, JA2, JA3, JA7, & o]E9] X3o=ERYH Hdu=rt.

PPN, Wl vk ko A FAARA AN AR Vie-Te FRAADE Y AL EFHE A4
Hoz WYH vhe2v} AU,

el AAREEA, 871 A VT A 9 ADE W R NI il AR Lo o

=
A k A FAAF Qdar, A Ve-Jk FAAZF 99 LS hVA hJA 42 &4 Alolo] njxH
ok 54 AAEHA, 47 hA 2 hJA Fd2 282 xﬂi?;aé}oq ulg-2o A 71EA AME A A U =
WS P4 4 Ak
shibe]l AAIFE|AIA], the] hVA 2 3l o] hIAE EF8AL AbgE Vi -Jk AR 949 A do] dAket
Hste] ZHAY 3t hVA Ade the2~Ed 9 Al hJA A9 g2EF T 5o wjxd vk
27} AlFH}

shupe] AAgEN A, A7) AFF Vi-Tx FAARE 99 AFF Vid-1 §42 2489 fe2ER T 3'9 oF
130bp, AFgF Vid-1 F32 4] 3" v gojo] vhe2~ER oF 130bpell A dolar, Abg Tkl 3
A Al daER HE 519 oF 600bpell AA vk, A AA PN, A7) A Ve-Tk FAARE 99
A717F <F 22.8 kbolth. dhuhe] AAFE A, 4] Ve-Jk FAAZE G99 AR Vi 4-1 FAx 249 3
S oo dao =Ry Ayt Jxl FHA 49 2EH oF 600bp7hA] AdE o] = A Vi-Jk 3
A2k g3t oF 90% o]/, 91% o1, 92% ©1XF, 93% o]/, 94% o]/, HE oF 95% o] TSIk, hihe] AA|
Pl A, Vek-Tk FAALF d9S AEHE 1005 2§t 54 AAFHol A, Ve-Tx FaAF 49 A
dWs 1009 7154 dEs x2Est. 54 AAFHA, 7] Vi-Tk FHAT 99 AEHE 1000t}

stupe] FelA, A7 A Vi-Jk FAARE 99 M4
wjop &7 Ala), whe-2 wfop, Bl vk 2z o] Ay
S AAFEAA, 7] ol LS AbgstE WA vk e R

=
shube] el A, A7) AbE Vi-Tk FAARE 99 MdS 2¥sE o A4t A Ee] ATt e
ANGe el A, 7] it FAES B243} ¢Harm) S £ vk A AR 3 7] A Vi-Tk
TR 9 S ZAspe. 54 AAFHAA, F7] w2 A e « Faselt. 54 A
AFENA, 7] A3 e WFE g ke ko FEAE] oid Y] A Vi-Tk FEARE 995
FA3petar, o714, A7) FHEE WA D3 hI A A<D Abol o] )Xo thak Aolt},

2 WygE vpe2vt AT, A7), Y] ube2e 7H ojste] A oy FHA
H fAAE (a) v O TS EFEhE WA vk A o abatel A Al

BN R IN KA B R ) vhA O FAAE ek By mhes
[o)

stutel AAIGElA, A7 Wil vk Bl FAAEE ko FAAEeln. v AAF A, 7] WA
ok A A= A A

stutel AAGEelA, 7] 27H ojste] A4 W frdAt=
FA2 2 270e] A Y FARERY Hduedn, 53
FaAbE 2¥shs A dY frAtet).

shubel AAFEol A, 37 vkt shel V4 MEREd 4 S 2 shel sy B4 4
Aspe wFs, o714, A7) A5 A FARRE s Co FAAE EFehs U s« 34
FAAal A AMAEA e WAFEEA A VA 2 IA f304 Bae e

shubel AAFENA, 3] vhest shiel V154 AGIREY A FAAE D shiel sy B A4
Aspe wHsa, o714, 7] 1A A FARRE s Cn A4S EFehs g s x 24
< 3

FAaAE A QA &2 dgF2ed AFE VA 2 OJN A 23
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[0066]

[0067]

[0068]

[0069]

[0070]

[0071]

[0072]

S=50l 10-2118565

471 CN A= Cazeldh. 54 AAFHlAM, 7] vke-2 CN FdA=s w2 CA29F 60% ©d, 70%
o)’, 80% °’F, 90% oI/, 95% °ld, Hi= 98% o TAsIrt.

%D A
AN GEl A, A7) wheat 2l RelERRY F4 UY 4AA4E T A7)
=

stutel AAFE e, 7] whe-s Wikl Cx FAE Eebehs WS vhe ko FAARE A Al s A
e hVk B AMLHA Fe& hkd et Al A4 oy Fd4; &

SN QA A B VA 2 ANDEA e hIA
q
o

<} = =4 !
stk 54 ANFeelA, A7) AL 2 A2 F Y Sl ) Ao WY vhgae) §98
54 AN WR Aotk 54 ANEA, 4] vhesE wey N FAA4%E £gech. shte 2
AFEAA, 47 FAHORE WP PheaE A B 99e TPtk 34F 2as gt

=
2 hvk 2 AudEA 2 ks sk Al A4 g Fdx; 2 ddAd CA FAAE £3sE U
A oAb A FAAEC A AEEA & hVA R AMEEA G hWIAE EEkE A2 A oE FARE
Egteth. 54 AAIFECAA, 7] A1 2 A2 A " FRAE Y] AR HEe v fYg
7157 A A fRAelvk. shubel AAFEANA, 7] UM CA A= Ca20lvh. 54 AAF ol A,
A7) -2 CA FFARE w2 CA29 60% o]AF, 70% o4k, 80% o]k, 90% o], 95% o)Ak, Wi 98% o] A
st
shue] AAFE A, 7] A 671 WEIFEEY Y FAAE 285, 71, Al dE fAAE
k-2 Cx FARE Edehs WA vk x A4 AR A AudEA] e HYIEED VA 2 JA
FAA BHE Eshetar, A2 oy FHAE v Ck FAAE T8k U o2k B A
A AEE A e HAFEEY Ve 2 Tk AR BEE 88, A3 Y f4AE v CA fAAE
EFFeE W1 vk N A FHARe A AwEE A @S WS 2EY VA B I fHA BES 238
i, A4 E AL Y FEAE A SHA0E nhe-s T fFAE 2§skE U vk T3 Ak
A A EE A 252 Wy, Dy B Ty A #4S E2Fstal, A6 oY FdaAE () w2 CA FARE E2st

= =
N FAAA, EE () $H8 TE BEHoR Add
%

stupe]  AAIGE A, 7] AL
AAGENA, 7] A2 o ] &2 hWeH hJks I, o] AA el , A3
H s AvidEEA 2 hVA 9 hIAE 2. skl AAIFHelA, A4 2 A5 Y z
SHAoR AuAE A S hVy, hDy R hIys EFTE shue] AAFE M, A6 Y

FAAE AMGEA e WA B WAE zZFwec. sl

shubel AAFEel A, 37 vkt 6o MAZRR Uy FAAE TP, o714, A7) AL OY 4
A= whes OF FARE EFSE WA hex A A FARRAA ANEEA g AeFERd VA 2
IN RAR BAS TS, A2 Y F0AE Shes O FUAE TS QY shex A P fa%
Aol AMEEA e WIFZRA VA W IN FAGE RS TPHT, A3 Y FAAE PH2 Co
AAE TS WA vk« A FARRANA AL B WAITREA Ve 2 Ik FA4 $EE
IPeha, A4 2 A5 Y FAAE 47 SUA0R shes B HAAE TRHE A vk 4 A4
Aol AMAHA FL v, by D Iy AR BAL T, A6 dd FAAE (@) 9 Cx KAAE

6 s
EFFehE g mhe2 ok A FAAS A A EEA e WYFEEY Ve H Jx FHA 24, (b) H]
715480 k AR, E= (o) s o) a4t AXdE k FHAAE EFE
shutel A Fe A, Al Y FAAE AEE A & hvA 2 WA FdaA BEE 2geth. e A
Aefol A, A2 A FAAE A & hVA 2 hIA F32 248 £38eu. shte] AA G, A
3 UH FdAE AR 2 hVk 2 hlk FHA 248 23ttt sl AAIFH A, 7] A4 2 Al
5 Y 1A 247 Egow AuEEA &= hVy, hDy 2 hly §4x 248 233}, st AA
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[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

=50l 10-2118565

on

A, A6 AY fA e Hen ARA(functionally silenced) WA b2k $AAHAE Tt
skl WA, A7) fAM0R WEE sheal vhes ¢ medle] AEAoR s AW hA

wues TEshs Add P FAAE THehs B ATE Teanh shbel ANFeA, Y] mhes ¢
EWQE whgs Cx B g C

q

[e]

o
A2 FAAREE fFEEth. 5% 3
80% ©17&, 90% 1, 95% °1, = 98% ol FUF CA =
shite] FdelM, Cidl G e VA & ddshs fades wyE vhe2rh Algdct. shuel FelA,
Ab Cx, AR CAN B wh92 Cx 2HE A9 A 5
s

o
ABAG. shpe] PN, w2 Cx el WA J

o

e wASHE fAHoE WPH Pkt
q

& wdss ga4e WaR vgs) ATHd.
Shube] ANFEeIA, vhgse] WAz oF 10 YA 506 B AE(S, (DI-F4)IAL oF 9 A 28kt v
S Ci B3 §RE WA EWQS Eel Mg2RRd 4HE Tawy

54 AA Gl A, vhe-20] vAA L] oF 23 WA AE(S, DI9-FA)olAY oF 9 WA 11%= v
2 Cx =rla} §3td hVA =vls xdete vgsead 445 ddsdn

54 AAREA, vh-22o] v L] of 19 A B
2 Cx =vda §3H W =rle £3ehs dYgaehd s
B4 AN A, whxo] vgAEe] oF 21 UlX] 38%= B AXE

1O -
$2 Cx =y g3 A Z=vele ¥gs)

54 ANFeolA, vhee] AT o 10 WA s B AE(S, DI19-%4)ol At oF 9 A 138 whg
Cr EdQ 38 WA EdS et NI ed 442 wda

54 AAFHo A, npg-2=o] ¥ MEe oF 31 UlA] 48%% B =,

$22 Cx E=WAZ §8E A EvdS 2deles HY=2E5d A5 ddsith. 54 AAFHAA, nfgx
o] uAAE] ok 30 WA 38%= B ME(S (D19-%Ad) ol AL}, ¢F 33 A 48%= w}9-~ Cx =dd¥ §3w
hVA =WQls Xdels HYZ2Ed 4HE 2.

el AAFE A, vhg-e) F49] oF 52 WX 70%= B AE(S, (DI9-YA)elAY mA% B AX
CD19-%4 /B220-57F 44 /Ig-¥4) 9] <F 31 WA 47%% w92 Ck E=Wla §FE hA EWdE EF8h=
HAFREY FAE LA

shute] AA e A, wpg-2] F49 oF 60%= B AE(Z, (D19-FA)elAY s B AlXE(S, (D19-U%A
/B220-57F FA3/Ta-42d) 9 ¢F 38.3%= wl9-2= Cx E=vldd §3d hva E=dds 2 2

shtel ANFEelA, 7] vkt Ay VR Al ] FAA BARRE fRE b el 3 oekes 2w
Jo FAARNE frE 29 welS Tdes A4s et P wADT. sl ANFECIA, 3
7] v B g S Cx FAAT e ANFHAA, A7) ke B g faAE Cn f4
Aotk 54 AAFHelA, 47] CA FAE CAzolth. 54 ANFHAA, A7) g N FHAE v
CA2sk 60% o1/, 70% o4, 80% oI, 90% ©]4, 956 o4, = 98% ol FAR CA FAARITE FEA)
54 AAgHelA, A7) AT ARV, AR D R AR ] §3A BEARRE frd b 26e Ede
F, 9 vk 2 29 99 fAARRE FEE T4 B9 =S Fle 2@9ch shel A
AL A7) ek A B o] faas ) B Edele] AA-Ch-C, A9 EgAn. e A
A, A7) PR F BW QY fAAE 4 BW EWe] CH-0X-Ch-Cl, NG9S T e A4F

Elol A, 7] wke-2 F3 B9 99 fAxE T B 2w CH-CHCH-CH, AES X3ttt o2 A4
Pl A, &7 v F P FHAE T B =d919 CH-CH-CHy A ES 233},

slupe] AAEE A, A7) mtesE AudE Al VA-JA Y 2 mlexs Ck LS 23eE AHE x3e)
= FAE FEs. s AAFE A, Y] AMEE A VA-JA YL 3-1, 4-3, 2-8, 3-9, 3-10, 2-
14, 3-19, 2-23, 3-25, 1-40, 7-43, 1-44, 5-45, 7-46, 1-47, 9-49, @ 1-51 A= EH2HE Melw hVa
AR Bde] Az R E ek, shue] AxgEeA, 7] AuidE Al VA-TA DS JA1, TA2,
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[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[0092]

S5S0ol 10-2118565

JA3, R IN7 A BdENE A9E WA FA4 240 Aud sy =

sube] AXFEA, A7) uk-AE 3-1/1 , 3-1/7, 4-3/1, 4-3/7, 2-8/1, 3-9/1, 3-10/1, 3-10/3, 3-10/7,
2-14/1, 3-19/1, 2-23/1, 3-25/1, 1-40/1, 1 -40/2, 1-40/3, 1-40/7, 7-43/1, 7-43/3, 1-44/1, 1-44/7, 5-
45/1, 5-45/2, 5-45/7, 7-46/1, 7-46/2, 7-46/7, 9-49/1, 9-49/2, 9-49/7 X 1-51/12 5 A=&E A& VA /]
N ALE ERshe AugE wdEREd A 44 b 99 TIse 448 2dshe 3AE wdar,

54 ANFEelA, 371 B AEE vk S B9 meeln $3E AR W2 ER F4 b weel, 2
ek A BW s $3E AR MGIRRY A 44 W mede Tgee GAE Baw.

shuel FelA, (a) AMDHA ge A FA bW 99 FA4 RARYE fud 3 b 2dag ¥
Fehe FHCI71, 7] F2 bE meicle v F2 BWG) G99 $HEh; 2 (b)) ANAHA 2

o

= hA R hWARFH fF2d A4 7hd =vls 23es A7, 471 A P E=d/le vk C
El

o3l gPATHE T PAE WAshs k92t AT,

stube] AAIRFE A, 7] vheaE (1) BE e AEAes BE Vs WA whe2 v, D 3 T #§4A
o] BE EE ddAor WE VIS AV, D BT 82 #4, 2 vk G AR dAes 23
st T4 frdaa, () BE e Addez BE 7154 A whes Vi 2 Jx frda 2de] mE,
ddAer BE Ee v 71 WA 2 N AR 2E R ovkes Ce AR diAE S 36k Al
k B FEA, (1) ZE B ddHes BE Vel WdAd vhes Ve B Tk §84 £4do] 2E, 4
AHow BE T 5o 7154 e 2 hik F474 24 2 npes Cx F442 dAES L3ets A2
K A RS 2@ st AAFHOA, 7] vk Ch 99 2ee A s de
o, ahkel AAF A, 7] whesE CA frdab B/EE VA R/EE TN §HA 249 Ads xge)
stutel AAGEelA, 7] vk wrled A A RS 2EEG. 54 AAGECAA, 37 A A4
FAARE Ao FEH o2 AxE o] 9t}

shupe]l AA el A, A7) mheas (1) BeE B AdAow BE 74 A vV, D 3T /A
Aol mE EiE AAAoR BE VT ARV, D2 I fAA 2 R v ¢ FAAR A8 £33
= 4 FAAE, (1) BE =5 ddhes BE 715 WA vhes VA 2 TN F8A 24 2E, A
AFor RE T 49 7|54 hVA @ hJA §4x 24 2D ntex CA 42 QA9 L3kste Al
N A FARF, (ii1) BE = A--02 BE 7154 YA ufes VA 2 JA §8A Bdel rE | 4
AHow RE e T4 7% hVA 2 hJA Fd4 24, 9 a9 A 442 gAgS 238t A2
N A fFAaAEE 233 54 AARECAA, A7) vhe2 N AR CA2elth. 54 AAFECAA, B
7] Bk CA frdAbE vh-2 CA29F 60% o]4, 70% o], 80% o], 90% o], 95% o]4, HEi 98% ol &
A CA FAARTH FEHG

shtel AAFEA, 37 vk C S Xt &

FAR R/EE Ve D/EE Tk fAA A A4
J %

shbel Py, BAE wAsE FAHoR WP vhgroh AFHL, o714, v o) 4HE
IgG A = 10% =3, 15% =3, 20% =3, 25% =3, 30% ==, 35% =3}, 40% =3, 60% =3, 70% Z},
80% =¥, = 90% 27F A-FEE 7HH ZHdE K
w9 b wele TS FAS TALT. 54 AAGEM, 7] vkesel o8 AE AA A
ok 15 WA 40%, 20 W=] 40%, 25 WA 40%, 30 WA 40%, T 35 WA 40%7F A-FEd 7 =dls xF
et

=

shte]l AAFEH A, A-FEFH 7P TS hWAY W AERE FEHAT. shvbe AN A, A7) A-F
T 7 ZYele ules Ck d9s xdste 4 Tl Aok, 54 AAFHdA, 47 A-F=E 7E o
e w92~ CA F9S 2Fste A ol vk 2 54 AAFEHAA, F7] CA 992 CA2 g Holt},
shute]l AAFE A, A7 k-fEE 7P =S hWk 2D Wk 2REH fEH1, E4 A= vk¢

shtel FelM, A=EdH Fed darm) R HURAER A4S E¥e= ZdE DNA FAlEe]
AsHar, 47 d2E" 2 gAEY dedd o2 vhea AAapztel o AAles w4 gsta, 47 &
[e]

Kk S, =
AZL 71549 AR A &S A Bd 2 7549 AuEEA && hin 24, 4
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[0093]

[0094]

[0095]

[0096]

[0097]

[0098]

[0099]

[0100]

[0101]

[0102]

S5S0ol 10-2118565

JA-EY 9 v~ A NG9S 1433
7] §1% 43 oF, d3AvUA g 95 2= 5 9 3 —‘%—%ZJH A FHAE Z wlg-2 JA29] 3'9] mRg-
2 A AEE xhgs] A% 143 42 ¥stske FElE DNA ZAlEo] AFHETE. e AAHHANA, F
7] A8 FHAIEE Frt'ed Hyg-TK ZHHIEolt). shupe] AAIFE oA, A7) 3' 43} o2 v~ CA2, JA4, C

N E RS QIR 2,48 X3

s
e

shupel FdellM, kel Wgat grdstel 5ol 3'em VAL dis) 5'e] k- N fAARE 2438
q 2 5 93 2AE Al JME, 3 ovke-2 Ol tiE) 319 whe

9% EA o, Al 24
N NAe BAEY) A% 3 B4 42 zaet B DA AAEel ATE. s AgeelA, 4
7] AW AHEE S2E(loxed) H2rteldl FHAEelth, shibe] AAFHelA, 47] 30 EAS e vk A
3' QA b & 3 QA 318w

shubo] ol A, xAbe] WhEkd} gRdste] 5o 3'o® VA2 i 5'°] mbg-~ A fHAEE A SEH]
et 2As8 oF, FABGA A2 = 5 4 3 FAAHE AE JHAE, D wpg-2 JA20] dis] 3'o]a mS-
2 CA20 el 5'Q vk A AES 7= 5}0}71 gk 3" 2AsE 4 EEstE £EE DNA AAlEo]l AlTH
th. atuhe] AARFE A, 7] A FHIEE Frt'ed sto]1&2uto]AI-TK 7R Eoltt, shuhe] AA @A, 3!
EA3} 42 mf2 CA2-JA4-CA4 A B4 2 w92 A Q13N 2,45 X233

shibe] el A, HAabe] whaka #este] 5lellA 3'o® VA0 tiE 5] w9~ A FHARE FA8E] 9
s 43 oF, FAYUA Q1A F9= 5 ¢ 3 F47E A JHE, hA3-12 A EHOREEE hJAl19
L77hA] €] AW A A FAARY AL J9s EFetE AN Als w2 ek TA20] ois) 3'9 k-
2 N AEs FH-38e] 98 30 243 e Eslele EEld DNA FAlEo] AlFHETh, bl AAIFEH A,
A7) A FHES Fri'ed vlQmbolal FHAECItE. dhte]l HAIFHA, 7] 3" A ¢S w2 CA2-
JA4-CA4 37 4 2 wpg-2= A Q1A 2,45 2330}

3he] ol A, hVA3-12 The2EZ o2 RE hIA12 Tu7txo] Ad AFH 3359 o
3l 229 DNA ZHA|Eo] AlFHT).
7}

shute] ol A, Aol W
A xA5 ok, HRA
o] T7hA] 9 AW IR
Agct, shbe] AA el
47 AFE A w3 3! gj )
hVA2-89] Ta7bA] At A A #%

b

e

5

3
=

o= VA2l sl 5'¢ mbg-2= A FAAEE 3436
"3 ZAE A JPAE, 2 hVA3-27 S E- oA hVA2-8
zoele AFE Als 99 S ¥3sE E2lE DNA FHA Eo)
Frt d dto]Emfolal FFHEC|t), 3hufe] AAIFGE oA,
EH ol A, 3" FA3} hS hVA3-12 TFEAEF A

Fube] okaboll A hVA3-27 T2 E
2% DNA ZA|Eo] AT},

shitol kAlol A Aol whakyl #Esle] 5'o4 3'E VA2 tid] 5'¢9 mte-~ A FHARE FH I8 Y
gk 23t o, FHEuvA 14 F= 5 2 3 E4E A JHHE, hVAS-52 thEAE- A hV A 1-409]
dzkA o] Abgh N A FHAe] AL s EFekE Al AR Ay 9, Alg &4 79, 2 AR hVA
3-29 the~ER o R HE hVAR2Ke] Ze7bA] Atk N A FHARe] A% s xFetE A2 A Ay &
HE xgbele F8¥ DNA do] AFHnt. shvte] AAFEA, 7] AE FHEE Frt'ed Ulmto]il 7HA
Eoltt. ahvte] AAFEA, A7 AT 5k F9= ErEdobAle] gk

o
9

|4 hVA3-129] Ea71A] Abgk A B Fdxe] 4

ol
JH
of
12
o
ke
i

ol
o

rir

3

A= wgjelth, 54 AP
A, 47 &9 AsnEdeldE Pl-Sceloltt. shhel AAFHNA, 4] A2 A A GBE 3 EA9 @
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w2~ A FAF(12(k)1-k FA3 A, = 4b)ol] x|},

st

A4 FTHAA, St ool WA FAA BAe A © HAAT A 2 4] A fAA AL A%
vk kAN FARAR2604-x EAG A =

k FAA AEY

Axpz A Al N A AR BES e 93 A RE HEHe C
= o 3" k ;A (Ex3'

[e]
°
o k JAEE AW La(Exiz A4

o) , = 4b 2 % 5h) E Cx AR EAEY
o2 AAE, &= 4b ¥ = 5p)E FAE. 7] AIHS UAA vk ko A FAAFA 49 B
Ay gy FAxS YAADT(E 7b).
oest AAFeEdA, fFddez HPEHE v Y] I k-2 N A AR sl X
shbe]l AAFEHAA, 47 A A SAAFE VA2 A TA2e] AR g9 @ yaAl UlR CAlel] 2H gde
AN E Aol 93] molxHEH (= 2). WA A =WdS ddate g A A A € 7
2A7IAY AASHE 499l A Avd AAFEHE AFEsr] Y8 A st
FAHez Mys npe2 Fa9 Foh =del A
a2 ok B A A FAAFAA A A AEE XeE vf2ae v (Ck BE CA) 997 &5
H hVA 998 T AAS 2HT Aot} o5 (a) V5 FHoR HEY A A (HdE 5o, U
A ke x EE A AR ol E xgslar; (b) WAA w2 CA AR 2oz d4
® hv 2 h] AR EAS xgete A rR-2~ A A fRAFE 2geta; (o) WA vk Gk A
2o} HEH o J n}S 3z :

=]
ofy :
ol
i
Lo
>4
=
il
o
=
2
N
L
)
A
i
Y
i
I
o
9,
o
,
Y

G20 st HFEo.

Cx B CAE 2dHE= WA =vds 23 A= WA =vels dostshs
<] 3. ;(ﬂ a3

S fAAE Fiehs wd ARl 2Rl oa) ad Al A
. ,
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[0202]

[0203]

[0204]

[0205]

[0206]

[0207]

[0208]

[0209]
[0210]

[0211]

[0212]

S5S0ol 10-2118565

I

At Az AAA

2 Valenzuela et

i @

S gt VELOCIGENE® 7] (=@ 3z ml=r 53 46,586,251
al.(2003)), nd%= wd B3 AZYHE vex AwY 1% Ay dAYAH(EIH

21(6) :652-659) S A}-g-3Fe] A|Z5F .

ket 148 FAES w2~ k 2N A FRAARAE EDgger] g8 vk Al
] A :
q

BN

: Nature Biotech.

upe-2~ N A SARFe] AA . mp9-~ BAC F2 RP23-135k15 (Invitrogen) f-2e] DNAE A7) VA-JA-CA
FAA 22 g43" A4S B3 A vk A A FAAHE EFAEA 7] YT A Az
oz WMPAHATG(E 2).

ZFeFSAl, VAI-JA3-CA3-JAI-CA1l F3dx BHEE ¥shste= AA AH3 FY2EHe VAL 584 249 5
ADE fete 5 ukea AEA oF 2 CAL §-3A Bde 30 JES FislE 3 vk ASA ) 3
loxP #9122 ZHE vorlo|al FHHES Eosle 3 WE(= 2, 438 Wy DE 2183 dd #1343

A2 BA3 FAEL VA2-JA2-CA2-J A 4-CA4E 3t 948 WAA v~ A A FH2EHE A}

A AANA AzsF, @ A7) T4 FAELS VA2 FAA B4 50 IS dF3ts 5 vl AEA

o 2 UIQlAgd CA2 FHAF B4 gist 50 AES FqisteE 3 w2 A4S dRdoi(E 2, 143 9F
3] J 2= A A C

2). Wb, A7) A2 543 FAZLE VA2-TA27 AFsHA Zad wbd WA vl
2-JA4-CAde 243 A #ZHF3d. & 3 3t
AA TAE FFEA D AgEd PR (S o], TAQIAN®)] &l 2+elsgit). ool DNAE W3 ¥ ES
AEZHE FEsta (RE ARVUARZ Aste] denfolal wiA fHAE

24 wAst A4 H9loA walel loxP F4I7h HFIEF FTH(E 2, ).

ek A FAARE A4 Gl EAS GARE AV fA PR ALgso] Axalo] 26 34
o sk A FANRET BRANAI] AT A AxFel ola vhes BAC SE RP23-302g12 2

kA, 371 W ek A KA T F334 24(1-5)& hyg-TK FFAIEC] gt 30l
loxP 915 Ffohs stolamrtoldl-Erd 7IuAl(hyg-TK) 7FHES E3ehs F43 WH (= 3, Jx &
HE)E AHgtel T FA8 whgow AANFT. 7] %48 HEE Az A8 AHEEE dEA
R vk T A 2] 51 9 3t vhes Ay ADE Ftestlh. A2 mH s wgolA, A2 &
3 WEE 7P 92e] WA vk Ve A Rdel tiel 51 YAE- Sl vk Al A AR A
AANA AzsAT (= 3, Ve EA3 #E). 47] 243 MEE 4AE lox51l F-91, loxP F9 % vlerte
A FAES ek, 47 mAs MEHE Axshy] e AREe e o2 TP dARe v Vi
A 2o QaE-d v Al AdS ettt 37 w43 WE = ES AEdeld DNAS A sfat
I sl =, Jxell ofofA Vi) o= ARgEEGItE. ol F-R Ak AAA(S, 2709 BA S ME
w4k B A vk FRARHE ek BSE Gl TAE AFEA 2 23y PHdE

3t

A

e

| oo et

|
2 rlo

3|

Askaltt. ololA, DNA:= W s BS A= R8 ZLefstal Cre gH VAR A 2] 5}o]
4 8 A JHE & vl 2AS vivietal A= vk wiEkQl 2709 WAIE lox

e WA A FAAR e 2 A)E Sl B
A

. ,
AR AR BAS gAeE FYs] A9

F EAS e AV1E AR PES Agetel Ad A fAd BAS W94 vex k2 A 44 54
Az AR Adsh] S8 2Asth. dael B9 27 e ud A4 FaxRd ete] 7}
7} nhSo A4 BY HAA 2 Aade] ABAoR Ad® WA % IN f94 2AL gl A A4

FAARE Az,

12709) Abgh VA 2 109 AR JA A BES g A
= RP11-729g4(Invitrogen)® Z A ¥ = Al BAC 2L Al&3lo] Ze]2H



[0213]

[0214]

[0215]

[0216]

[0217]

[0218]

A FAA BA D hIAl AR B s 409 hJA fA4% B4S aele®E 2748t o 4a 2 4be
Z47r wp-22 N 2 ok A FRAAFNA AFE A A A B 27 AJAE AFs] 98 AAE ®
A3} WEE HoFE),

z7] %43t WE e A1 ME s, 127] hVa FAA 4 9L hJAl F44 #48& 373k 729g4 BAC 2
frelle] 124,125 bp DNA w2 3' ml9-2 AEA o JdZ2S 98] WAl §44 4 ge2=EH(3')el PI-
Scel -9 996bp TS ZAETE. 279 Aol MEQ e I Y] A ddoRe] dAS ¢
3 AFgsar; AEAd o oHH A E&= 135k15 BAC & a9l Ul ml2 A AEE FH3I(E 4a)
T e AEE 77 up$A BAC FE RP23-302g12 @ RP23-254m04 7] €] Wl Vi 2@ Jx FHA EHe

J

7)
5" H 3ol WA x MES OF@DP(E 4b).

12/1-n 3EA 3} e s (= 4a), PI-Scel ¥-91:= PF9-2= CA2-JA4-CA4 B AAe] 1o 7]AH HFH v
2 N FAREe] Q@A 2,42 FHEts 27,847 bp DNA W o] 51 @il xAbsgivh. A7) ok 28 kb v~
e 5ol 3R, hIANL A 24, hINT 4 o) 30l 996 bpe] Abgr A M E, vh-A CA2 A
Aol disl 5'2] 1229bpe] wh-2~ A A<D, w9 CA2 AR 2 oF 28kbo] v~ @H ] YA RES g
s 3 ATEE A=, F 124kb AFE A GO RRES Ao o8 3 AEA gorA AMEEA.
AR VA3-12 A 4 7199 d2E-H(5)S WA w2 A FAAEe] 50 A el gk 23,792bp ]
k-2 Al DNAE $Hrahe, 5' v AsA 4] AR ol F7FAQl 1456 bpol AbE A AlGolth. Abgh
N Aol 5 e o A Aol Frt F-9lell 98] A E dlewleo]dl FHAESL Q).

wEbA] 7] 12/1-A EAS WEE 54 3'2E U A A 5ol oF 24kbe] u}%* A AE AL

SHshe 5 AEA o, 5 Frt B9, dlertolal FHNE, 3" Frt §91, A1 12719 A4 hva FdA &4

2 hIA AR BEEE &8k oF 123kbe] AR Alls A AY, PI-Scel ¢, = WA C}\2—J}\4—C}\4 £-7

2 #4E XggshE oF 28kbe] - AlE AE, PR <l 6'4*1 2.4 Mg 2 QaA 2.4 TE2EF-(3')
A

F7H] Bk Al ADE FREE 30 FBA G2 FRVTDE 4a).

AR o AV 12/1-x A3 WE(E 4b)E 5 oF 124 Ag A dHE AMESIA o, vhgs
MEE FHfete v e b Ul k FRARES 145 s Azl o 4HE A
AREETT, mEbA, 12/1-x A3 9EE 54 3R YA k FAREe] 5ol oF 23kbe] w2 Al
S §frele 5 e o, [-Ceul 591, 5' Frt 59, vlewte]dl FHAE, 3' Frt 59, A1) 12719 <
WA 82 24 2 hJal 48 24 ghaate ok 124kbe] A Als A A1E, PI-Scel 9 2 U214
Kk 44, Exi @ Ex3'S 73 28kbe] vl Ay AE " Ex3'9 gE2E-H(3) F719] npg~
As AEs FHrahe 30 454 FETH(E 4b, 12/1-x ®EZH 3 9E),

== T TIro <

|

(¢3
¢

i_,
o

N
),
t

[ox
R
[ o b Ju o=

-

2.
to rr
U?*J ©

2708 7] A3 WY S ShUE AR e AxFoem Axd A 7IvE A Fde A4S f=
A7) WA w9~ Ay B A2 2 dadl(Ck =X CA2 2 Exi/Ex3' % Enh2.4/Enh3.1)] %
qoz 4% 12hVA F3A B4 2 hJAl F4A 228 gfchs ¥wdd vnpsx Fa FaAF(x BE
& Axs8it.

12270 AFE VA 2 47 AR TA A BEE
S FUkehr] 9% = o2 WA, A3
Az 24 D nal, 2, 32 7§42 24
RS WE), hJAL, JA2, JA3 2 JA

> off o o
= 2o mln
S
>

AR, Zlvet A A FAAE] B
S 2F ARFHO A19 127 A& A VA
ARZ R AYSEE 2230 % 4b, 12/4-«
A DNA #4442 = »H DNA 4 (Integrated
DNA Technologies)oll &) A|z3slar, o= Z47F ] 27y JA AR E4-e] 5 H 3o upE<Ql
A 949 = v 7149 of 100bpe] A Al PI-Scel #$1:= 47| oF 1kbe] DNA ©H <] 3!
Y2 228t S22HEAYUE FHHNE dZFst. s JS Abel BAC 8 729¢49] hJ Al F&x &4
of the 5" H 3" fAelA AbgE A AMEEFEH PR TFAZT. 7] 1w o L EA3 WHE AFES A
4 Az, 5 Frt THOH e 50 I-Ceul H-HE =3 ??H’r%}% Frt #9e o3 =379 dlento]4l
FHEE 2= Al VA3-12 A 249 gAEH(5)0A T243tE M3 729g4 BAC F2o] i) T35+

A7) olF-FAH3tE 729g4 BAC FE2E 5'94 3'2 I-Ceul ¢, 5' Frt 9, vontolAl FHAE, 3' Frt
T%, A1 1270 hVA 42 B4& dft= oF 123kbe] &, AbE TAL, 2, 3 2 7 #42 £4S& 343
F 1 kb @, PI-Scel §-¢ 2 SEZZAYUF FMMEE XFsith. 7] At olE 43 HE = [-
CeuI 2 PI-Scel$}t 3/ Eafsla F&H5H o2 HEH v-g2 BAC 279 vlel 2-2)o] d4dste] A3 3
sl WEE Az,

(

E g
>4
b
oﬁt

LY
)
fir
it

do 2
Hji [
i
o
off OE
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) _O‘h io

X

o mlo
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[0219]

[0220]

[0221]

[0222]

[0223]

[0224]

7 AAE A A AEE A7 WAk B FAAFEE ARSle] 917 A3 143 WEE s5esla, A
7] MEE 5ol 3= Ak AR 5ol oF 23kbe] w2 Al MAS s 5 v AeA
ob, I-Ceul %], 5' Frt -9, dlewlo]dl FHAE, 3' Frt #9], Al19] 12709 hA FHz #4848 FHshe
°F 123kb ¥ H hJAL, 2, 3 B 7 A 2d& b oF kbe] ©, A Al A AL, PI-Scel 9]
9O whe-2 Cx F8A, Exi B Ex3'S 3Hske of 28kbe] vk Al AE B Ex3'e E2EH
(3l F7ke) whg-2 Am AL FHEE 30 A S FHITH(E b, 12/1-x EASE AEH)E
et @] Azel wA g dEeke] dey AxFom AxF FA, st A A/vhps o A 34
S fFrEshe, U4 vhe Cx FaAbel] e oR d49, 127] VA fx 28 2 4709 hn F3x 2

=
e FRIE WY vk kA FAGRE Az,
FHE AY « A4 AL 2E A A 28-FA7,

A FrRAE e Wield ko A AR 27 AUA(E 4b, 12/1-0 B 12/4-x
ASI FAFR 270 F7ke] A s wE = AE AR A 2 ok Alw A
ElE ARgSte] Abgh A A FHA 24 ez AYsh] faE =
) k4-1 % Jrl F82 24 Afolo] Az om 9jx]€ oF 23kbe] Abgt «
=S AT 27 Ak Al MG A VA B AR TN fA E- Afele] ol
A ME (X 4b, 12(k)-k 2 12(x)d-x FH3} AE) Yol SolFor A ZG,

N
)

IF
ax
o

- % i

278 714
A

Mok As

M

1295 gfshs 27l FA3 e E d7E ¥EE RP11-729g4 BAC S&& AMgste] Alxs3ith
(X 6). A7) ¥gs BAC F2L Notl 2 AsiSI A3 F-92 247 ¥ 29 wmutolal M FHER %4358}
A= 6, A ). 23 Ewentol Al SR ESte] Awad Axgo R 504 3'2 [-Ceul ¥, 5' Frt ¥9,
vlewtolal FEME, 3" Frt 591, A1) 127) hVA 32 #4& shf38ke oF 123 kb ©, hVA3-1 F3AF &
o] wmuyw A do] dis] oF 200bp THEAE- (3 i Notl 9], 2FEmrlo]dl FHHE H AsiSI 9=
Freke olF-mA st 729¢4 BAC EFEE FEIT. AFE k AEE FRdhe EEE A BAC FE(CID-
2366j12)2 23] x| AJFo] hVk4-1 2 hJkl F3AF B2 Alele] XAl Ae R915 el o]F 1A
shel WP 729g4 BAC SEW S+ WA FAA BAe] AAE 99 o 23kb Ao F5HH FRYO| Tbe

FEZ EAFHATCE 6, 7 $5).

Y

%
3

o 1o

o]

HEFSHAl, A7) 2366j12 BAC E2& =717} oF 132 kbola hVk 31 £41-6, 1-5, 2-4, 7-3, 5-2, 4-1, V
T2 £ g2EdH 9

o = ARk Al AL, Wk AR BA 15, hCe R AE «© faREe
37 2ES WA Fri PR ZA4E sholamuteld AAE 2 4]
Notl ¥41% et wAs Wz wAsSh, 47 EA8 WEol

W o=
)
=]
- =
o
4r o
do
lo,
vl
Ho
[>
{m

AR BAS A Not] H9E hVk 4-1 §62 B4 oF 133ppe] L 2E
=), A7) A3 E 2366j12 BAC F2& 3' wrkolA 279 F2 3 WERE SyF

A E4, PI-Scel H9 2 AsiSI 59 =& 409 hJA FAA B4 #=),
[-Scel 9 9 AsiSI 915 sl AR A Ax d81S =23 3istes 222U E SMHEE 28E W)
Az BAE AAANHE 6, 4 ). o5 2719 fARE w43 WHe dig 4 & hJk F3d
de] 50 g 3o LS el o5 A2 A WE 3 7] W 2366]12 BAC 2] s Al
StoZ 5'olx 3'E, 5" Frt ¥9], sto]1&EZnlo]l FHHE, 3' Frt 9, Notl 9, Vi4-13} Jxl 4=
Abolell FARZE Foe st A« AR 22,800 bp Al @, hJA1 42 ¥4 E= hJ A
A2, JA3 2 JA7TE sk A A AlE 99, PI-Scel -9 2 FE=AUFT FHES et o
A3ty 2366j12 22S F5IAL(E 6, A F). 209 Frte ¥MFE eV 9% 279 HEF 1A
1E]= olF-HAslE 7209g4 F 2366j12 SES AMESHE 2719 AF dAlel & AgF S

o o ox &

ol

5

S

DS
M o

A

o M

s
=]
=

ooy oMz N

S,
to o\ g b

2 stE 729g4 2 2366j12 FE Notl 2 AsiSIE E&jdle] 2 ylente]dl FAAE @ ha Hdz &
FHrshe shuel @ 2 Vid-13F Jel A2 28 Alole] FaAE 99S dHehs Al FAH
oF 23kbe] Als &, hJALl F28A 24 T hJA1, JA2, JA3 2 JA7 F4x BHS 34
A, PI-Scel ¥9 ¥ F22HUZ JMHES dFstes E U GHS F530. ol dHES o4& 59
A 3'Z hVA 2k 24, Ved-17 Tkl §82 24 Afold A k Als AE, WAl 34 24 =& hJ
AL, JA2, JA3 2 AT A B4E sk As 9, Als 93, Pl-Scel 9 2 ZEEH YT JHA
EE IHetE 279 ZE3 BAC ZFES AAAAT(E 6, 3H5). o5 AEL BAC FEL o|oJA [-Ceul ¥

PI-Scel2 #alste]l 422 vortoldl AE @ @5 Ag & @ « A4S I 55D BHEe 4

o ER

fo
)

)
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[0225]
[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

S=5S0ol 10-2118565

AZ13L 5ol 32 WA k FARFE] 50 vRe~ Al AE, [-Ceul F91, 5' Frt H91, dlerto]al kA

E, 3" Frt ¥9, hVA Fdx 22 (3-12 WA 3-1), VA3-12] oF 200bp -+=~E-| Notl ¥, A Vi4-1

2 Jxl 82 B4 Alolo A HAH o=z whAE = oF 23kbe] A k MY, WALl FAA B2 =& hJAl, J

A2, JA3 2 hWAT7 A £4E Fste Aw 9¥H, v Exi, vHe2 Ck 84 9 Ex3'E SFske

Wy vl BAC 8 302g120] AZAAFHT(E 4, 12hVA-ViJx-hJA1 % 12hVA-VxJk-4hJ A FEA 3}

HED) . o5 FA3 ME & tete] AsA ARFeE 120V FHA B4, AN ¢ Al AE 2 WA ek
pzs

2 Cx fradsh P ale) hIA R BES Azstel ot Axd ZA Ave A

GEHoE AdH 5
VLK DI E A s

2
59
M
2
Lo
BN
L4

AR N B £F-RRAARE b AR VA

Fobel WA A4 RS FARR EAS AE 2 PHS AHgste]l e 2o Y 2] WY Az 54

Hom F7FetAtH(E Sa, +16-N ¥4 3} WE B = 5b, +16-k EA3F HE).

ARz W] 9% BH% NS Azsher] AgsE d2EH( 4 gre el
AR 5'0] vk Ay AQES FRBh 47 30 454 e mE w48 Weel s
20 714 ko) ol WAe] Al A el 5wk FHaE AR Al AL i

1670 F7be) Abgh VA R B = 160 k] WA A4 2AS A 20 JlA48 wgE B4
5 /E) T =
=

SHAl, 2719 A3 WE s AAld 24 ZA"E WHE v A AR 1670 F7Fe] hWA FARE

S Y& 2ZSYTHE 5a @ ¥ 5b, +16-A EE +16-x #A 3 WE). S AH A 7199 217

Z S Ffete A BAC 28 RP11-761113 (Invitrogen) 71€e] ©F 172kbe] DNA TS

N A3 FAREF ] ] 5wk Al AES dSiEte 5 A o 2 AR Als A A

ot A ZApet}. o5 XA St FAlEC] AMEEE 5 w2k e N AEA 92 AA

A 5L 5 s dolth (= 5a F 5b). 7] 3" AT 2 HAAd 29 7A€ <F 123kb

= A MDY F5% 5 dddel JgskE AFR Als N A€ 53,057 bp FHE TS olE
3=, U vk ko A Ak 5ol oF 23kbe] Al AE EE

24kbe] W2 Al A4, 5' Frt 9, sto]aEnloldl JFHHNE, 3' Fit H9, &

3o 714l Abgt A AFe] 5 wek oF 53kb7t FASkAL A St FAlEC] i 31 e doEA

st 27 A% hA F3A #4& Fieke 171, 457 bpdl AR Al A AES FREoH(= 5a ® bb,

+16-N HE +16-x A3 WH). o5 xA3S WEe e AxFoR 247 28 VA fda 4 2yl

= CA2)l AeAom dZd hIAL 44 2dS dstal Axd 52 71

ke EW fAA (Ck

o AHAlE FAHste sHACE WYE mke2 k 2 A A FEAAFRE Azt

AR FFom, A7) +16-x FA3S HHE 3 ARESte] 16709 F71e] hA FHA BEAES, SFE AL
k AEe EA B FAste] e hJA 32 248 ZdA7IE A 20 7IAE tE %27] " =93t
FAtH(= 4b). ©+E %7 ®YE Fhete WA 2k FAAE A 7] 22438 9H S dsd AR
o2 YAA w2 Cx FHAb 2Hsdoz Add Al Ve-Jk Alw A4 &4 =5 FAs k] 28 hVvA
Az 4 2 WAL, 2, 3 2 7§34 FEE et AR A v A-x AHAE G R ok

Bl S Azsklt.

1270 F7ke) Absh VA fAAE 2] B} F7ke] hA fAdA 2de =
o

3} = =
SHATH( &= 5a % 5b, +12-A T 12-x ¥A3F ¥H). F2|2H B 7199 12709 A% hvA F
S35l AFE BAC & RP11-22118 (Invitrogen) 71€e] 93,674 bpe] DNA ©HE U4 w9~
T N A AR giE) 5 ke AlE LS FekE 5 dEAd o 2 AN AlE N AES B
st 3" e do® 2ASGIT. Y] A3 AAE AMEEE 5 AT 42 V1" 167 hvA At
TUS 5 A dolth (= 5a 2 5b). 7] 3" e 42 BAC 8 RP11-
27,468 bp Alsx @] ¥ AFZ VA3 -29P 4 - tis] oF 3431 bp
5'el 1% PI-Scel §-91& =2 go 93] Azt 47] Pl-Scel F9:= oF 94kbo] F7Fe] Al A A &
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e e
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[0233]

[0234]
[0235]

[0236]

[0237]

S=50dl 10-2118565

+16-N B +16-k A3 WME (= 5a B 5b)E AREShE oo WA AbsE A Ade] 5w
b= oF 27kbe] AR A A dos AFshy] 93 ddyomA HE3. o5 2789 45}t WH= 5
oA 3'®, WA k A FHAe 5ol oF 23kbe] w2 Alm A, e uild A A FHARe 5
of 24kbe] v}~ Al ADE s 50 FEA o, 5 Fre 9, vlertelal JHHME, 3 Fre #9) 2 16
F7hel WA A Zde] kS 71l At 51 dekdt oF 27kb} TSt Y] EA S Al Bl daf 3
e o= A #Eak=, 16 hVA F8x 8 2 Pl-Scel #9915 i3t 121, 188bpe] AME Ax A M4
(&= 5a B 5b, +12-N Hi= 12-x A3 WE). olF w43}t WE Y] e Axder 534
Wl k-2 W G (Cr B CA2)9F e os Add 40 WA F84 24 3L A TA 1S i%%
,ole] Az A Zde e sk WEdd vkes o« 3N A fAdAHE Axselv (s 5a 3

l‘ mlo

é_mrﬁ
O

N
==

o

g & oo
o -
QL
T

2, 412-x #AS}F WEE 9 ARgete] 1270 F7Fe] VA #AA 2EE, F9E A ok A4
FAEtel Be hIN A 2de EAAR gE 27] Wgd =i (E 4b). <
9 vEEA ok RN 7] 243 HEete] e AxgoeR el vk~ Cx
AP Vie-Jx Al A EA4) 5 FAskel 40 hVA 384 24 5L hJAL, 2,
1] Azg A 7= M-k BAE FAse vhes kA fAARE Az

Moo Lo o

2 m
o

oj:e] WAool uteh A£H EASHE BAC DNAR AHgele] vhe-s BS AEE AZ19FBee AY A B 44

A pAe W v vheaE A4E] 98 WYE BS AXE xS, AMdEA e A A 3

A f0A 2R AYAE GRS S AEE A3 TIUNG AR BT, Sold Zeheln A=

W omene AY A A9 % AE A8 s AR KR4 F5, 00, WA phes A9 R g

oo AW AHMES] FANY AR 44, LA) 2 BBF vk Ade] wHEY FHA B, ARE 9

A AL A A A9l Azt el AUE 1, el epoln] A= 9 mRuE Aol o
A

s AHgE olde] Zefol HE = ZgH Byt ol F7he]
3}%13}. I 12 AFA PR wAlol AbEHE Zojolw 9l AfE ZRHEF
B AR - kel Aldel gk A S-S gkl flsl ARS

He =G A

AR A A f07 BAS St BS ATE AR FPS waehs AR FARAAA A VAS52Y

N0 FAA RS GRS BHS AR AU o8] =98 Fri'ed Hertold ANES AT
A o

(3= 5a B 5b). Hlevte]dl FHME:= o2 FLP HnuAlE Fdshs vkl HAEgel o) AAd -+ 3
HEA=x: dE 5o, M= A16,774,279%) . dolz2 7] vlerteldl 7HES vk Bfe),
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61hJ1F 8
61hJ1P 27
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67hT1F 10
67hT1P 28
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67hT3F 12
67hT3P 29
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HygF 14
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HygR 15
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MKP8P 32

MKP8R 19

MKP15F 20
MKP15P 33

MKP15R 21
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MKP4R 23

68h2F 34
68h2P 38

68h2R 35

68h5F 36
68h5P 39

68h5R 37
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F 77
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mL2R 78
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X2
3] 3]

g A3 SFIORY me=m A9 9
hL2F/hL2R hL2P VABA2 — VA3
hL3F/hL3R hL3P

GOA
61hJ1F/61ThJIR | 61hJ1P | hIA M d
NeoF/NeoR NeoP Y eule]dl FIAE
— EgAstE x fAARY
MK20F/MKP4R L Lo A&
28458 A AAARE
HygF/HygR HygP FE 9 sto]zzZulolAl
SAE
o
A P
AL Lop | MLFMLIR mL1 A9E VAL-CM
e
mL2F/mL2R mL2pP
mL11F/mL11R mL11P BH9 2 VA2-Ch2
g2
mL12F/mL12R mL12P
MKD2FMKD2R | MKD2P | § Ji¢ ftisatel <]
AR/LOA
A

MKP15F/MKP15R | MKP15P g}y;g w;réz}&}oﬂﬁq

T

67hT1F/67hT1R 67hT1P

hVA3-27 — hVA3-12
GOA | 67hT3F/67hT3R 67hT3P

HygF/HygR HygP Sto]a=wol Al FHAE
NeoF/NeoR NeoP Yo ulo]A FHAE
mL1F/mL1R mL1P__ | #r92 VA1-CM
evre g | LOA [mL2F/mLaR mip__ | 2828
mL1TF/MLIIR | mL11P_ | mh$-2 Va2-Ch2
mL12F/mL12R | mL12P | §¥2H
AR |LDL2F/L2R h2P [ s
hL3F/hL3R hL3pP
5' Vi izl A
oA MKD2FMKD2R | MKkD2P |5 J¥ %
MKP1SFMKP15R | MKpisp |3 S fgasas
[0239]
68h2F/68h2R o8P | o a0
GOA | 68nh5F/68h5R 68h5P
NeoF/NeoR NeoP vl ewlolAl FIMNE
HygF/HygR HygP sto]aZrlol Al FHAE
mL1F/mL1R mL1P__ | w$2 VA1-CM
LOA | mL2F/mL2R mi2p | SH&H
mUTF/mMLTR | mi1P | oh2 Va2-Ca2
126V 9] A mLA2F/mL12R mLizp | S¥=H
hL2F/hL2R 2P [ e o via
AR |ML3FAL3R hL3P
B7ThTIFTNTIR | 67hTIP | oo or o
67hT3F/67ThT3R | 67hT3P
MKD2FMKD2R | MkD2p |5 J& F 87l 4]
AR/LOA
MKP1SFIMKP15R | MKp1sp |3 Jic Frgzistel e
[0240]
[0241] AV
[0242] Held A4 frdAmzye Al A g Bdshs vk Az
[0243] 719 A4 3stE ES MEE F9A ES A=A ARE3Skal VELOCIMOUSE® *Holl o) 8-A|3E ©hA| wlg-2 wjjo}
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[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

S=50l 10-2118565

o =Rt AFE: v 53 A|7,294,754% 2 Poueymirou et al. (2007). FO generation mice that
are essentially fully derived from the donor gene-targeted ES cells allowing immediate phenotypic
analyses Nature Biotech. 25(1):91-99). Al AFHA £4& =YX o2 3F{-3l= VELOCIMICE® (<A ES
AzE5Y ¢hds] freld FO vh¢2)2 3 AbgE A §382 B4 EAE dEete ¥dd Ay a2 24
(Valenzuela et al., supra)S AH&3 FAAEFA 93] SAHIATHCE7] Fx).

ARE N A AR BEe Pk vkl k
4o 37he] A%A 4 Zztel dF mhes HF
hIA 34 24 B o) Abg T F34 24

J A 32

A (= 4b)= 5 AESH7IE ARt Bl

Efe A, v vk IR (1EE 3k WiA] vk BE)SENEH FASIAL frE] Eutol=gE ARESe] &
Askdcr. ACK &3 gEaoz AP AERBC)E ®aMA1Z) F(Lonza Walkersville), H

(% 1D3; BD Biosciences), "F$-2= (D3 (17A2; Biolegend), w}$-2: Igk (187.1 ; BD Biosciences) % w}-$-
2 IgA (RML-42; Biolegend)o] Eo]zl¢l &34 o Hatd Az JAAZAC, BD™ LSR 11 % A Z=47]
(BD Biosciences)Z AR&3te] dlolel= 3 538kal FLOWIO™ AZE O] (Tree Star, Inc.)E Ab&3te] 2313

T, ¥ 38 77te] §47 MELe 2= B2 IF )9 vz BEE B AL(CDIY), 4 ((D19'Ig

Al AR @ hIN FRA S-S 2t hVA
FAI(%= 5b) B A Ve-Jx A% A
Z

Eﬁy

o

K Tgh) 2 A A9 Igk [gh) W&o et A % @S A}

FARRE QWA mhes Cx fAA] AFHoR AR A Ve-Jk Al AL Zeehs 1270 hn % 4
A RIN FAA BEO AL DS AR SFNGH v 4be] ) R 400 WA R shuel hin fAd

2ol el BERTA vhEACE 5be] Y % 7bo] 4F) 719l W %2191 B AE F%E& HE AX
54714718 vsk L) AHEte] Tgx R Igh WSl Wa] A, © ga A2e 1§ /199 OE
D19’ B Az Igh ¥ gk THE HoFEr. vF CD19 B Al2ze] F w3k ZH7te]

)

-0,

o

4

o

[

=

=

%

- O

A= 8b).

worhE ANFEelA, Pk o FAAE] ABHOE AFE AR Vi-Tx AE ADE EFsHE 400 3
e WA AR e die] BEEEA vk J19) W L 35 PHe B AL FFCE b e
S AE EW AL 5 AEZHVE S B A WRe B Aol vl BHSA,

QA SHAY, % oA Cx fAAA AFHR DAY 4 Vel AN ADE EPIE W0 2 4
8 vhgao] 27le] TE (A N3, 9-1277, £ 2 43S A
J

=

g
ol
g
3
)
SL
o
o
g
I
e &
rka r&

7] v 4 ) Z RPMI ®iX|(Elo} &2 EH), HEF IFHoE, 2, 2-HIE
o et v opn =4k W AlElmlolAle] WM =¥ RPI WX E AA T o8] EREXE [T, v
2 24 FAd 7199 RBCE= ACK &3 4% (Lonza Walkersville) 02 83| A]7lol] ojoja <-4 RPMI viX = A

A3FATt. 1 x 10° MEE 108 5k YA g-up--~ (D16/CD32 (2.4G2, BD Biosciences)® -2 &] kol
WAbol A 308 ot Add A HdS AFEste]l BA|AFY.

= dd: gvp$-2 FITC-CD43 (1B11, BiolLegend), PE-ckit (2B8, BiolLegend), PeCy7-lgM (11/41,
eBioscience), PerCP-Cy5.5-1gD (11-26¢.2a, BiolLegend), APC-B220(RA3-6B2, eBioscience), APC-H7-CD19
(ID3, BD) % Pacific Blue-CD3 (17A2, BioLegend).

¢ 2 v# #d: w2~ FITC-lgk (187.1, BD), PE-lgA (RML-42, Biolegend), PeCy7-1gM (11/41,

ebioscience), PerCP-Cy5.5-1gD(11-26¢.2a, BioLegend), Pacific Blue-CD3 (17A2, BiolLegend), APC-B220
(RA3-6B2, eBioscience), APC-H7-CD19 (ID3, BD).

A F, AEE AHst 2% EELdstel =] agAZITH dlolE 5L FACSCANTOHTM s AEZFH7]1(BD
Biosciences) & 4~33FaL FLOWO™ LT EH O] (Tree Star, Inc.)E AF&3le] #4351t = 9a WA = 9d&
Ztzrel T 719le shubel tiaEA Q] w2 B el ok daE HolErh, K 10a WA = 10e= 77
o) aF 71de] sl tEASl vhe-se) T4 g0 iRt dHE HejEn. ® 4= R £ wYgs
2 BB % 7199 ATl e B AECEI), © A (D19 Tgk Tgh ), 2 A AH(CDI9 gk
Igh) Wl W@ BT % ke AN E 5= oY, L s Cx FAAe AEHoR AAW ARV
k=Jrx Alw ML EFsh= 40hVA R 4780 hIN frAAk 2de tel FFAEE vh-20 EelA B
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[0252]

[0253]

[0254]

[0255]

[0256]

[0257]

[0258]

S=S0dl 10-2118565

5= B AE(DIY), A%e B AEMB220 1), mg<er B AE®B220 1), k A B220 " g gk )
date u]4%5e B AE 2 A AaM3B220 " 1 Igh DS HEEE vg% B AEe] OE BE % S AA ST

47 AP BAE vhise] Fo IFOR WEAD fAE AAE FHAT(olehs Vel 28

F 3
F3AY BAX % Igxt % IgAt %
ok & 46.2 91.0 36
12 hVA+hJA1 28.3 104 | 625
12 hVA-ViJk-hJad 12.0 110 | 675
12 hVA-ViJk-4hJr | 41.8 17.2 | 684
28 hVa+hJi1 22.0 133 | 51.1
40 hVA+hJat 28.2 243 | 53.0
I 4
#AAY BAE % Igxt % Igat %
okAl & 49.8 91.2 3.5

40 hVA-ViJr-4hJA 33.3 41.6 43.1

x5
mA % w4 1g0"
AR B 1*'“5[— A% B " A% B Igkt B AIX
AT & AT g BAE % %
ok4 g 62.2 9.2 12.0 79.0 8.84
40hV-
Viseans, | 6043 | 258 7.69 38.29 43.29

AE N AH A A4S sk wh-zellA] AR VA AR AR AR A AD(hVA3-12 -hVA3-1 H
hJA1, % 5b)29] A1 Aol thall o] HEAQ vf$-2~ D Al A ME(hVA5-52-hVA3-1 @ hJA1l, = 5b)9
A3 NS A8 FERFAERA v Ao ERE FEE RNAE AREshE GAAbE A ZEjmeiAl A Rk
(RT-PCRYIl o]g Abgh A A FHA AbEo] dis] 23830t

EFSHA wAS A E 138 WFolA 5% HI-FBSE 2zt 10m12] RPMI-1640(Sigma) 2 B335, o]of
A g vEs eke zhzhe] WS STOMACHER™  (Seward)oll $1XIA171aL 30% &b wjx] A" oA
gafatedvt. E vge 0.7m AXE 2E#HE ARESte] oFtelar olojx A4l (10% &< 1000rpm) &
A5}kl RBCE 3% &<+ BD PHARM LYSE™ (BD Biosciences)ollA] &&]A 71t} v 4] %= RPMI-16400.% 3

st oA QAR E]O}ﬂ% o]oJA] ImLe] PBS PBS (Irvine Scientific)Z ol AAEAIZFH T, RNAE TR A FH4
H EFE VEs AHEete] HEstd v MEEEY E93eit.

RT-PCRS AFgF hVA Az &4 2 w92 Cx FARbel] SolAQl zEto|wE A§-3fo Hlﬂ*ﬂﬁ RNAel| 3
TR TH(E 6). PCR AAEL A AA S pCR2.1-TOPO TA ME] (Invitrogen) = F=24Y3tal 249 F99=
Bt AR W] $1A8kE Teboln] MI3 A ul & (GTAAMACGAC GGCCAG; M W& 55) 2 M13 w3
(CAGGAAACAG CTATGAC; AEW & 56)& AM&3te] AEEAsATE. Abd A AE Al B A3 AYo=ZFE FH
st 847 F 28-S AYE A8k hVA FHA AHES SASITH(E 7). A¥E RT-PCR Z&9] tigk hVA-hJ
A 1-nC k @?} o] FEHHLEE AEe = 119 e,

i

-{Em

b Fom, U v Cr FARe] AEHoR AAE Al A A A% A A3 AD(F, A
$Vk-Te AF A9 TP AMVN A4 B W aghe] hA KA BA, £ 7o) )] BEHTA
Q1 whgat MATZRE BN RAS AHEes RI-PROL o8] AR A 2§24 ALl e B
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[0259]

[0260]

[0261]

[0262]

h(71E vkel ZZel). 2671 AEE RI-PCR &80l tigh A7) AFg A A F3d4 &4 AR & 8o e
Wtk Aeld RT-PCR Z2of thdk hVA-hJA-nCx FHEH-9 FFUdQEol= Mde T 129 vekdit

FrAeE e, Uil mhg-2 CA2 FdAte] AsAoz Add Arg A A F32 249 Al A (12hv
A AR A W hJAL, = 4a 2 & Sa)el tiE] sFEFAE] rhg-ae v 2R R 2e2E RNAE ARES
= RT-PCRell o3l At A A 1A AR&el djal] E48d vk (718 vkel Zo]). hVA Az 4 Sol4
Q1 EE}OMH 6)= Th9-2 CA2 FAAf] Sol Xl 271e] afeln]; CA2-1 (HEWE 104) H= CA 2-2 (A
[e=]

=:|

% 105)%F shuel S FA s

hA1Z AudE o2 hVA FaA B4 A mfe2 A A fFAxstol A Al A A fAA £4&
e 2 7]919] RT-PCR & _ijw A&y, Ael® RT-PCR 220 tidk hVA-hJA-mCA2 HEH-2
FEALEE A9e 1 139 YT,

* 6

N = gho] u] A (E-3) .

x tho !
VLL-1 CCTCTCCTCC TCACCCTCCT 40
VLL-1n ATGRCCDGST YYYCTCTCCT 41
VLL-2 CTCCTCACTC AGGGCACA 42
VLL-2n ATGGCCTGGG CTCTGCTSCT 43
VLL-3 ATGGCCTGGA YCSCTCTCC 44
VLL-4 TCACCATGGC YTGGRYCYCM YTC 45
VLL-4.3 TCACCATGGC CTGGGTCTCC TT 46
VLL-5 TCACCATGGC CTGGAMTCYTCT 47
VLL-6 TCACCATGGC CTGGGCTCCA CTACTT 48
VLL-7 TCACCATGGC CTGGACTCCT 49
VLL-8 TCACCATGGC CTGGATGATG CTT 50
VLL-9 TAAATATGGC CTGGGCTCCTCT 51
VLL-10 TCACCATGCC CTGGGCTCTG CT 52
VLL-11 TCACCATGGC CCTGACTCCT CT 53

b [*]

gxu;—;]i] ] A4 (5-3) e

| migkC3-1 | CCCAAGCTTA CTGGATGGTG GGAAGATGGA | 54 |

o
<

Ao
ol
P A

wO)(»GJNNC.O—\\I—k—\wh\IOJMIOh

il
iy
1

hVA

3-1
4-3
2-8
3-9

3-10

2-14

3-19

2-23

3-25

1-40

7-43

1-44

5-45

7-46

9-49
1-51
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[0263]

[0264]

[0265]

S50l 10-2118565

* 8
g8 hVA hJA
1-3 1-44 7
1-5 1-51 3
2-3 9-49 7
2-5 1-40 1
2-6 1-40 7
3b-5 3-1 7
4a-1 4-3 7
4a-5 4-3 7
4b-1 1-47 3
5-1 3-10 3
5-2 1-40 7
5-3 1-40 7
54 7-46 2
5-6 1-40 7
5-7 7-43 3
6-1 1-40 1
6-2 1-40 2
6-7 1-40 3
7a-1 3-10 7
7a-2 9-49 2
Ta-7 3-10 7
7b-2 7-43 3
7b-7 7-46 7
7b-8 7-43 3
11a-1 5-45 2
11a-2 5-45 7

= hIA Fd2k 243t 34 WA a4 4] Al 2 A3 AS sk vk 719¢] RT-PCR
22 gk hWA-hJAlnCx FFF0 AES vepdth. = 11e] ek 7] A449e vk Cx Frzeh Al
%3 %_ o

o)

> N
Ol

e hIALS zhe Aok WA F34 45 EFets iy AMES =Agh. 127F VA a2 £4 9
hIALE et g wdge ydA « FAARE Fhshs ol2HIA w2 2L 40nva Fdx 24 2
hIA1E FHrshs 2709 Wdd WA « fFAARE didte o5 AR vhe2e & o vk Gk #4844
of FeHor A4E Al A FRA BES A A N AAE 2dss B AXEE AAST. o5 Al
A& e AR o5 wh- v HHAQ B AlEelA SR Al A fHz £4E A
& & AdFS 4T FEE, ild k A A digh o5 WIS h Az & 20|

:‘ >‘
=

o > do
Ho
)
_>‘i N
e
i)
2

F
A B4 kAL hIA13 AMAEs Aoz BEE 1679 Abo]et d
seboll ok hVA 2 hINUIAD) F3x 43 7lvet A7 Ax=3she 3

Gl

[e)

S WA BAHE 7). FUER, ol vhe-ae Udd WYgEERE
3l
=

3

N

N
[>
N

T 128 A Ve-Jk Ay MEE s 4070 hVa 2 470 hI A 32 24l o8
o] AeE RT-PCR &0l tidt hVA-hJ A-mCk HEHo MEdS vepd, =

g hVA frHz 2] AmdEa vk Cx FHAbel 2 or Adw, AA 7l fHiztel
thare] Adeldk hVA 3z £4S8 2dshs F7he afr S =A% 40 hVA B 470 hI A
S Freke MEE WdAd k FAARE x3ete FRAFAE vheaE EE vbe2 Ck FAbel] &
AZE A A S RS A A AHE BEstE B AEE AAT & Ak o] A
7tE BE wA9 7] g 59AH B AlEAA A N FAA S
ow AT = ASFS | 7o) Mg Abgd
Ap o] zhzhe] F]lol A== 3k« LA} 2670
© RT-PCR F22. 2 e 127 Aeldh bV
AR BAo| o8] Yz nhe} o] B Al Jelgt FHA27F WA TN A 2d3 Az st
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SEQUENCE LISTING

<110> REGENERON PHARMACEUTICALS, INC.

<120> HYBRID LIGHT CHAIN MICE

<130> 795A-WO

<150> 61/357,314

<151> 2010-06-22

<150> 61/357,317

<151> 2010-06-22

<160> 105
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<170> KopatentIn 1.71

<210> 1

<211> 219

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 1

actttcagaa tgttcttgaa cagtctctga gaaacacgga agacggccge ataacttcgt 60

atagtataca ttatacgaag ttattctaga cccccggget cgataactat aacggtccta 120

aggtagcgac tcgagataac ttcgtataat gtatgctata cgaagttatc catggtaage 180
ttacgtggca tacagtgtca gattttctgt ttatcaagce 219
<210> 2

<211> 21

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 2

agctgaatgg aaacaaggca a 21
<210> 3

<211> 19

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 3

ggagacaatg ccccagtga 19
<210> 4

<211> 21

<212> DNA

<213> artificial sequence

<220>

_62_
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<223> synthetic

<400> 4

tcccataggg ctaggatttce ¢
<210> 5

<211> 19

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 5

tccectcaca ctgttecce
<210> 6

<211> 19

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 6

ggtggagagg ctattcgge
<210> 7

<211> 17

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 7

gaacacggeg gcatcag

<210> 8

<211> 21

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 8

21

19

19

17
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tcaacctttc ccagectgte t
<210> 9

<211> 24

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 9

ccccagagag agaaaacaga tttt
<210> 10

<211> 20

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 10

ccctggtgaa geatgtttge
<210> 11

<211> 20

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 11

tgtggcctgt ctgecttacg
<210> 12

<211> 21

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 12

cacacctaga ccccggaagt ¢

<210> 13

_64_
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<211> 21
<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 13

tcgetttgee agttgattct c¢
<210> 14

<211> 17

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 14

tgcggecgat cttagcec
<210> 15

<211> 18

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 15

ttgaccgatt ccttgcgg
<210> 16

<211> 20

<212> DNA

<213> artificial sequence

<220>

<223> synthetic
<400> 16

gcaaacaaaa accactggec
<210> 17

<211> 19

oin
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el

21

17

18

20
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<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 17

ggccacattc catgggttc
<210> 18

<211> 22

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 18

ccatgactgg gcctctgtag ac
<210> 19

<211> 25

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 19

caagtcaggg tgctaatgct gtatc
<210> 20

<211> 19

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 20

cacagcttgt gcagcectcce
<210> 21

<211> 22

<212> DNA

<213> artificial sequence

_66_
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<220>

<223> synthetic

<400> 21

gggcactgga tacgatgtat gg
<210> 22

<211> 21

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 22

tcataggtag gtctcagttt g
<210> 23

<211> 21

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 23

tgatctgege tgtttcatee t
<210> 24

<211> 31

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 24

tgacatgaac catctgtttc tctctcgaca a
<210> 25

<211> 29

<212> DNA

<213> artificial sequence

<220>

_67_
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<223> synthetic

<400> 25

agagacgctc cgaggtcaag gtgctctag

<210> 26

<211> 23

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 26

tgggcacaac agacaatcgg ctg
<210> 27

<211> 16

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 27

accctectget gtccct

<210> 28

<211> 26

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 28

ccaagcagga ggtgctcagt tcccaa
<210> 29

<211> 24

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 29

_68_
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tccacactgt cggctgggag ctca
<210> 30

<211> 21

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 30

acgagcgggt tcggeccatt ¢
<210> 31

<211> 37

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 31

ctgttcctct aaaactggac tccacagtaa atggaaa
<210> 32

<211> 27

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 32

tgccgettat acaacactgce catctge

<210> 33

<211> 37

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 33

agaagaagcc tgtactacag catccgtttt acagtca

<210> 34

_69_
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<211> 21
<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 34

gggctacttg aggaccttge t
<210> 35

<211> 23

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 35

gacagccctt acagagtttg gaa
<210> 36

<211> 23

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 36

aagaccagga gctctgecta agt
<210> 37

<211> 22

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 37

cccatcacga actgaagttg ag
<210> 38

<211> 20
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23

23

22
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<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 38

cagggcctcc atcccaggca
<210> 39

<211> 28

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 39

ccccagtgtg tgaatcactc taccctcece
<210> 40

<211> 20

<212> DNA

<213> artificial sequence

<220>

<223> synthetic
<400> 40

cctetectee tcaccetect
<210> 41

<211> 20

<212> DNA

<213> artificial sequence
<220>

<221> variation
<222> (4)...(4)
<223> r=aor g

<220>

<221> variation
<222> (9)...(9)

<223> s=c or g

_71_
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<220>

<221> variation
<222> 11, 12, 13
<223> y=c or t

<400> 41

atgrcedgst yyyctctect
<210> 42

<211> 18

<212> DNA

<213> artificial sequence

<220>

<223> synthetic
<400> 42

ctcctcactc agggcaca
<210> 43

<211> 20

<212> DNA

<213> artificial sequence
<220>

<221> variation
<222> (18)...(18)
<223> s=c or g

<400> 43

atggcctggg ctcectgetsct
<210> 44

<211> 19

<212> DNA

<213> artificial sequence
<220>

<221> variation
<222> (11)...(11D)
<223> y=c or t

<220>

<221> variation

_72_
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<222> (13)...(13)
<223>

S=c or g
<400> 44

atggcctgga ycsctetee
<210> 45
<211> 23
<212> DNA
<213> artificial sequence
<220>
<221> variation
<222> 11, 16, 18, 21
<223> y=c or t
<220>
<221> variation
<222> (15)...(15)
<223>r=aor g
<220>
<221> variation
<222> (20)...(20)
<223> m=a or ¢
<400> 45

tcaccatgge ytggrycycem ytc
<210> 46
<211> 22
<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 46

tcaccatggc ctgggtctcee tt
<210> 47

<211> 22

<212> DNA

_73_
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<213> artificial sequence
<220>

<221> variation

<222> (16)...(16)

<223> m=a or c

<220>

<221> variation

<222> (19)...(19)

<223> y=c or t

<400> 47

tcaccatggc ctggamtcyt ct 22
<210> 48

<211> 26

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 48

tcaccatgge ctgggectcca ctactt 26

<210> 49

<211> 20

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 49

tcaccatgge ctggactcct 20
<210> 50

<211> 23

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 50

_74_



tcaccatggc ctggatgatg ctt
<210> 51

<211> 22

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 51

taaatatggc ctgggctcct ct

<210> 52

<211> 22

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 52

tcaccatgcc ctgggetetg ct
<210> 53

<211> 22

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 53

tcaccatggc cctgactcct ct
<210> 54

<211> 30

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 54

cccaagctta ctggatggtg ggaagatgga

_75_
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<210> 55

<211> 16

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 55

gtaaaacgac ggccag

<210> 56

<211> 17

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 56

caggaaacag ctatgac

<210> 57

<211> 440

<212> DNA

<213> artificial sequence
<220>

<223> synthetic

<400> 57

gggcctggge tectgetgete ctcaccctec

ctgcectgac tcagectcecce teegegteceg
gcactggaac cagcagtgac gttggtggtt
caggcaaagc ccccaaactc atgatttatg
atcgcttctc tggctccaag tctggcaaca
ctgaggatga ggctgattat tactgcagct

gaactgggac caaggtcacc gtcctagggg

caccatccag taagcttggg

<210> 58

<211> 441

tcactcaggg

ggtcteetgg
ataactatgt
aggtcagtaa
cggcectcecct
catatgcagg

ctgatgctgc

cacagggtcc

acagtcagtc
ctcctggtac
gcggecectcea
gaccgtctct
cagcaacaat

accaactgta

_76_

tgggcccagt

accatctcct
caacagcacc
ggggtecectg
gggctcecagg
ttcgtcttcg

tccatcttcec

16

17

60

120
180
240
300
360
420

440
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<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 58

atggectggg ctcetgetget cctcacccte ctcactcagg gecacagggtce ctgggeccag 60
tctgeectga ctcagectee cteegegtee gggtetectg gacagtcagt caccatctee 120
tgcactggaa ccagcagtga cgttggtggt tataactatg tctcctggta ccaacagcac 180
ccaggcaaag cccccaaact catgatttat gaggtcacta agecggeccte aggggtccect 240
gatcgcttct ctggectccaa gtctggcaac acggectcee tgaccgtcte tgggetccag 300

gctgaggatg aggetgatta ttactgcage tcatatgcag gecagcaacaa ttatgtcttc 360

ggaactggga ccaaggtcac cgtcctaggg getgatgetg caccaactgt atccatctte 420
ccaccatcca gtaagcttgg g 441
<210> 59

<211> 441

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 59

atggcetggg ctetgetget cctcacccte ctcactcagg gecacagggte ctgggeccag 60
tctgecctga ctcagectee cteecgegtee gggtetectg gacagtcagt caccatctee 120
tgcactggaa ccagcagtga cgttggtggt tataactatg tctcctggta ccaacagcac 180

ccaggcaaag cccccaaact catgatttat gaggtcagta agecggeccte aggggtccect 240

gatcgettcet ctggetccaa gtctggecaac acggectcece tgaccgtcte tgggetceccag 300
gctgaggatg aggetgatta ttactgcage tcatatgcag gecagcaacaa ttatgtcttc 360
ggaactggga ccaaggtcac cgtcctaggg getgatgetg caccaactgt atccatcttc 420
ccaccatcca gtaagcttgg g 441
<210> 60

<211> 438

<212> DNA

<213> artificial sequence

<220>

_77_
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<223> synthetic
<400> 60
atggectggg ctcetgctect caccctecte actcagggea cagggtcectg ggeccagtet 60

gcectgacte agectcecte cgegteeggg tctectggac agtcagtcac catctectge 120

actggaacca gcagtgacgt tggtggttat aactatgtct cctggtacca acagcaccca 180
ggcaaagcce ccaaactcat gatttatgag gtcagtaage ggccctcagg ggtccctgat 240
cgcttetetg getceccaagtce tggcaacacg gectecctga cegtetetgg getceccagget 300
gaggatgagg ctgattatta ctgcagctca tatgcaggca gcaacaatta tgtcttcgga 360
actgggacca aggtcaccgt cctagggget gatgetgecac caactgtatc catcttccca 420
ccatccagta agcttggg 438
<210> 61

<211> 438

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 61

atggcetggg ctetgetget cctcacccte ctcactcagg gecacagggte ctgggeccag 60
tctgeectga ctcagectee cteegegtee gggtetectg gacagtcagt caccatctee 120
tgcactggaa ccagcagtga cgttggtggt tataactatg tctcctggta ccaacagcac 180
ccaggcaaag cccccaaact catgatttat gaggtcagta ageggeccte aggggtccect 240
gatcgettcet ctggetccaa gtctggecaac acggectcece tgaccgtcete tgggetceccag 300
gctgaggatg aggetgatta ttactgcage tcatatgcag gecagcaacaa tgtcttcgga 360

actgggacca aggtcaccgt cctagggget gatgetgecac caactgtatc catcttccca 420

ccatccagta agcttggg 438
<210> 62

<211> 441

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 62

_78_



atggeectggg
tctgecectga
tgcactggaa
ccaggcaaag

gatcgcttct

gctgaggatg
ggaactggga
ccaccatcca
<210> 63
<211> 442

<212> DNA

ctctgectcect
ctcagcctcc
ccagcagtga
ccccecaaact

ctggctccaa

aggctgatta
ccaaggtcac

gtaagcttgg

cctcacccte
ctcecgegtcec
cgttggtggt
catgatttat

gtctggcaac

ttactgcagc

cgtcctaggg

g

<213> artificial sequence

<220>

<223> synthetic

<400> 63
atggcctggg
tctgeectga

tgcactggaa

ccaggcaaag
gatcgcttct
gctgaggatg
cggaactggg
cccaccatcee
<210> 64

<211> 428

<212> DNA

ctctgetgcet
ctcagcctcc

ccagcagtga

cccccaaact
ctggctccaa
aggctgatta
accaaggtca

agtaagcttg

cctcaccctce
ctcecgegtcec

cgttggtggt

catgatttat
gtctggcaac
ttactgcagc
ccgtectagg

g8

<213> artificial sequence

<220>

<223> synthetic

<400> 64

ctcactcagg gcacagggtc
gggtctcctg gacagtcagt
tataactatg tctcctggta
gaggtcagta agcggccctce

acggcctccee tgaccgtcetce

tcatatgcag gcagcaacaa

gctgatgetg caccaactgt

ctcactcagg gcacagggtc
gggtctcctg gacagtcagt

tataactatg tctcctggta

gaggtcagta agcggccctce
acggcctcec tgaccgtcetce
tcatatgcag gcagcaacaa

ggctgatgcet gcaccaactg

ctgggcccag

caccatctcc
ccaacagcac
aggggtccct

tgggctccag

ttatgtcttc

atccatcttc

ctgggcccag

caccatctcc

CCaacagcac

aggggtccct
tgggctccag
tttatgtctt

tatccatctt

120
180
240

300

360
420

441

120

180

240
300
360
420

442

ccttcatttt ctccacaggt ctctgtgete tgectgtget gactcagece ccgtctgeat 60

ctgecttget gggagecteg atcaagetca cctgecaccet aagcagtgag cacagecacct 120

_79_
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acaccatcga atggtatcaa cagagaccag ggaggtcccc ccagtatata atgaaggtta

agagtgatgg cagccacagc aagggggacg ggatccccga tcgettcatg ggetcecagtt

ctggggctga ccgctacctc accttctceca acctccagtc tgacgatgag gectgagtatce

actgtggaga gagccacacg attgatggcec aagtcggttg tgtcttcgga actgggacca

aggtcaccgt cctaggggct gatgctgcecac caactgtatc catcttccca ccatccagta

agcttggg

<210> 65

<211> 441

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 65

atgacctgct
tctgtgttga
tgctctggaa
ggaacagccc
cgattctctg

ggggacgagg

ggaactggga
ccaccatcca
<210> 66

<211> 441

<212> DNA

ccectetect
cgcagccgece
gcagctccaa
ccaaactcct
gctccaagtce

ccgattatta

ccaaggtcac

gtgagcagtt

cctcaccett
ctcagtgtct
cattgggaat
catttatgac
tggcacgtca

ctgcggaaca

cgtcctaggg

a

<213> artificial sequence

<220>

<223> synthetic

<400> 66

atgacctgct cccctetect cctcaccectt

tctgtgttga cgcagecgece ctcagtgtcet

tgctctggaa gcagctccaa cattgggaat

ggaacagccce ccaaactcct catttatgac

ctcattcact
gcggeccecag
aattatgtat
aataataagc
gccaccectgg

tgggatagca

gctgatgetg

ctcattcact
gcggecccag
aattatgtat

aataataagc

gcacagggtc ctgggcccag
gacagaaggt caccatctcc
cctggtacca gcagctcecca
gaccctcagg gattcctgac
gcatcaccgg actccagact

gcctgagtge ttatgtcette

caccaactgt atccatcttc

gcacagggtc ctgggcccag
gacagaaggt caccatctcc
cctggtacca gcagctccca

gaccctcagg gattcctgac
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180
240
300
360
420

428

60

120
180
240
300

360

420

441

120
180

240
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cgattctctg gcectccaagtc tggcacgtca gecacccetgg gecatcaccgg actccagact

ggggacgagg ccgattatta ctgcggaaca tgggatagca gectgagtge ggettttttt

ggaactggga ccaaggtcac cgtcctaggg getgatgetg caccaactgt atccatcttce

ccaccatcca gtgagcagtt a

<210> 67
<211> 345

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 67

cccgggcaga

gtaaactggt

cagcggccct
ctggccatca
gacagcctga
gctgcaccaa
<210> 68

<211> 432

<212> DNA

gggtcaccat

accagcagct

caggggtccc
gtgggctcca
atggttatgt

ctgtatccat

ctcttgttct

cccaggaacg

tgaccgattc
gtctgaggat
cttcggaact

cttcccacca

<213> artificial sequence

<220>

<223> synthetic

<400> 68

atggcctgga

tatgagctga

tgctctggag
geceectgtge
tctggctcca
gaagctgact
accaaggtca
agtgagcagt

<210> 69

ccectetect

cacagccacc

atgcattgcc
tggtcatcta
gctcagggac
actactgtta
ccgtectagg

ta

gctceeccectce

ctcggtgtca

aaaaaaatat
tgaggacagc
aatggccacc
ctcaacagac

ggctgatgct

ggaagcagct

gcccccaaac

tctggctcca
gaggctgatt
gggaccaagg

tccagtgagc

ctcactttct

gtgtccccag

gcttattggt
aaacgaccct
ttgactatca
tacagtggta

gcaccaactg

ccaacatcgg

tcctcatcta

agtctggcac
attactgtgc
tcaccgtcct

agtta

gcacagtctc

gacaaacggc

accagcagaa
ccgggatccc
gtggggcececea
atcatgtctt

tatccatctt
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aagtaatact

tagtaataat

ctcagcctcc

agcatgggat

aggggctgat

tgaggcctcce

caggatcacc

gtcaggccag
tgagagattc
ggtggaggat
cggaactggg

cccaccatcece

300
360
420

441

60

120

180
240
300

345

60

120

180
240
300
360
420

432
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<211> 426

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 69

atggcctgga ctcectetett
gctgtggtga ctcaggagcec
tgtggctcca gcactggage
cctggccaag cccccaggac
geceeggttet caggcetcecct
cctgaggatg aggctgagta

actgggacca aggtcaccgt

ccatcc
<210> 70
<211> 331
<212> DNA
<213>
<220>
<223> synthetic
<400> 70

agtggtcctg ggacagacgg
tgtgcactgg taccagcaga
caaccggccc tctgggatcce
cctgaccatc agcagagccc

cagcagcact tatgtcttcg

accaactgta tccatcttcc
<210> 71
<211> 417
<212> DNA
<213>

<220>

tctgttcecte ctcacttget

ctcactgact gtgtccccag
tgtcaccagt ggtcattatc
actgatttat gatacaagca
ccttggggge aaagctgecce
ttactgcttg ctctectata

cctaggggcet gatgctgcac

artificial sequence

ccaggattac ctgtggggga
agccaggcca ggceccctgtg
ctgagcgatt ctctggetcce
aagccgggga tgaggetgac

gaactgggac caaggtcacc

caccatccag t

artificial sequence

gcccagggtce
gagggacagt
cctactggtt
acaaacactc
tgaccctttc
gtggtgctta

caactgtatc

aacaacattg
ctggtcatct
aactcgggga
tattactgtc

gtcctagggg

_82_

caattcccag
cactctcacc
ccagcagaag
ctggacacct
gggtgcegeag
tgtcttcgga

catcttccca

gaagtaaaaa
atagggataa
acacggccac
aggtgtggga

ctgatgctgc

120
180
240
300
360

420

426

60

120
180
240

300

331
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<223> synthetic

<400> 71

actcctctce tectectgtt cctetetcac tgcacaggtt ccctctegea ggetgtgetg 60
actcagcegt cttcectete tgecatcteet ggagecatcag ccagtctcac ctgecaccttg 120
cgcagtggea tcaatgttgg tacctacagg atatactggt accagcagaa gcecagggagt 180
ccteeccagt atctcctgag gtacaaatca gactcagata agcagcaggg ctctggagte 240

cccagecget tctcetggatc caaagatget tcggcecaatg cagggatttt actcatctct 300

gggctccagt ctgaggatga ggcetgactat tactgtatga tttggcacag cagegettat 360
gtcttcggaa ctgggaccaa ggtcaccgtce ctaggggetg atgetgcecacc aactgta 417
<210> 72

<211> 393

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 72

tttctgttee tectcacttg ctgeccaggg tccaattcte agactgtggt gactcaggag 60
ccctcactga ctgtgtceecce aggagggaca gtcactctca cctgtgette cagecactgga 120
gcagtcacca gtggttacta tccaaactgg ttccagcaga aacctggaca agcacccagg 180

gcactgattt atagtacaag caacaaacgc tcctggaccce ctgeceggtt ctcaggetee 240

ctcettgggg geaaagetge cctgacactg tcaggtgtge agectgagga cgaggetgag 300
tattactgce tgctctacta tggtggtget tatgtcttcg gaactgggac caaggtcacc 360
gtcctagggg ctgatgetge accaactgta tcce 393
<210> 73

<211> 417

<212> DNA

<213> artificial sequence

<220>

<223> synthetic

<400> 73

atggcetggg ctetgetget cctcactcte ctcactcagg acacagggtce ctgggeccag 60

tctgeecctga ctcagectge cteegtgtet gggtctectg gacagtcegat caccatctee 120
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tgcactggaa ccagcagtga tgttgggagt

ccaggcaaag cccccaaact catgatttat

aatcgcttct ctggctccaa gtctggcaac

gctgaggacg aggctgatta ttactgcetgce

ggaactggga ccaaggtcac cgtcctaggg

<210>
<211>
<212>
<213>
<220>
<223>

<400>

74
348
DNA

artificial sequence

synthetic

74

cagtctgccc tgactcagec tgectecegtg

tcctgecactg gaaccagcag tgacgttggt

cacccaggca aagcccccaa actcatgatt

tctaatcgcet tctctggetc caagtctgge

caggctgagg acgaggctga ttattactge

ttcggaactg ggaccaaggt caccggcectg

<210>

<211>

<212>

<213>

<220>

<223>

<400>

75
20
DNA

Artificial Sequence

synthetic

75

aacaaccgag ctccaggtgt

<210>

<211>

<212>

<213>

<220>

<223>

76
19
DNA

Artificial Sequence

synthetic

tataaccttg

gagggcagta
acggcctccc

tcatatgcag

gctgatgetg

tctgggtctce

ggttataact

tatgaggtca
aacacggcct
agctcatata

ggggctgatg

tctcetggta

agcggcecctce
tgacaatctc
gtagtagcac

caccaactgt

ctggacagtc

atgtctcctg

gtaatcggcc
ccctgaccat
caagcagcag

ctgcacca

_84_

ccaacagcac 180

aggggtttcet 240
tgggctccag 300
ttatgtcttc 360

atccatc 417

gatcaccatc 60

gtaccaacag 120

ctcaggggtt 180
ctctgggcte 240
cacttatgtc 300

348

20
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<400> 76

agggcagcct tgtctccaa
<210> 77

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> synthetic

<400> 77

cctgccagat tctcaggetce
<210> 78

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> synthetic

<400> 78

catcacaggg gcacagactg
<210> 79

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic
<400> 79

gatttgctga gggcagggt
<210> 80

<211> 21

<212> DNA

<213> Artificial Sequence
<220>

<223> synthetic
<400> 80

ccccaagtct gatccttect t

19

20

20

19

21

_85_
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<210> 81

<211> 20

<212> DNA

<213> Artificial Sequence
<220>

<223> synthetic

<400> 81

gctgaccaac gatcgcctaa
<210> 82

<211> 19

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 82

taagcgccac actgcacct
<210> 83

<211> 24

<212> DNA

<213> Artificial Sequence
<220>

<223> synthetic

<400> 83

cctgccagat tctcaggctc cctg
<210> 84

<211> 23

<212> DNA

<213> Artificial Sequence
<220>

<223> synthetic

<400> 84

ctgattggag acaaggctgc cct
<210> 85

<211> 30

_86_

20

19

24

23
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<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 85

ccttcatact cttgcatcct cccttctceca 30
<210> 86

<211> 35

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 86

ttccttetet tctgtgactc aattatttgt ggaca 35
<210> 87

<211> 159

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 87

tctggcacct cagectcect ggcecatcact gggetccagg ctgaggatga ggetgattat 60

tactgccagt cctatgacag cagcctgagt ggttctgtgt tcggaggagg cacceggetg 120

accgccctcg gggetgatge tgcaccaact gtatccatc 159
<210> 88

<211> 159

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 88

tctggcacct cagectcect ggcecatcact gggetccagg ctgaggatga ggetgattat 60

tactgccagt cctatgacag cagcctgagt ggttatgtct tcggaactgg gaccaaggtce 120

_87_
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accgtcctag gggctgatge tgcaccaact gtatccatc 159
<210> 89

<211> 159

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 89

tctggecacct cagectcect ggecatcagt gggctccagt ctgaggatga ggetgattat 60

tactgtgcag catgggatga cagcctgaat ggtgetgtgt tcggaggagg cacccagetg 120
accgccctcg gggcetgatge tgcaccaact gtatccatc 159
<210> 90

<211> 159

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 90

tctggcacct cagectcect ggcecatcagt gggetceeggt ccgaggatga ggetgattat 60
tactgtgcag catgggatga cagcctgagt ggtcgggtgt tcggeggagg gaccaagetg 120
accgtcctag gggctgatge tgcaccaact gtatccatc 159
<210> 91

<211> 153

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 91

tcggggaaca cggecaccct gaccatcagce agagceccaag ccggggatga ggetgactat 60
tactgtcagg tgtgggacag cagcactget gtgttcggag gaggcaccca getgaccgee 120
ctcggggcetg atgetgcacce aactgtatcc atc 153
<210> 92

<211> 156

_88_
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<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 92

tcagggacaa tggccacctt gactatcagt ggggcccagg tggaggatga agetgactac 60
tactgttact caacagacag cagtggtaat gctgtgttcg gaggaggcac ccagctgace 120

gcectegggg ctgatgetge accaactgta tccatce 156

<210> 93

<211> 159

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 93

tcagggacaa tggccacctt gactatcagt ggggcccagg tggaggatga agctgactac 60
tactgttact caacagacag cagtggtaat catagggtgt tcggeggagg gaccaagetg 120
accgtcctag gggctgatge tgcaccaact gtatccatc 159
<210> 94

<211> 159

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 94

tctggcacct cagectcect ggecatcact gggetccagg ctgaggatga ggetgattat 60

tactgccagt cctatgacag cagcctgagt ggttatgtct tcggaactgg gaccaaggtce 120

accgtcctag gggctgatge tgcaccaact gtatccatc 159
<210> 95

<211> 159

<212> DNA

<213> Artificial Sequence

<220>

_89_
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<223> synthetic

<400> 95

gatgcttcgg ccaatgcagg gattttactc atctctggge tccagtctga ggatgagget 60
gactattact gtatgatttg gcacagcage getgtggtat tcggeggagg gaccaagetg 120
accgtcctag gggctgatge tgcaccaact gtatccatc 159
<210> 96

<211> 153

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 96

cttgggggca aagetgecct gacactgtca ggtgtgcage ctgaggacga ggcetgagtat 60

tactgectge tctactatgg tggtgctcgg gtgttcggeg gagggaccaa getgaccgte 120
ctaggggctg atgctgcacc aactgtatcc atc 153
<210> 97

<211> 153

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 97

cttgggggca aagetgecct gacccttteg ggtgegeage ctgaggatga ggctgagtat 60
tactgcttge tctcctatag tggtgetcega gtattceggeg gagggaccaa getgaccegte 120
ctaggggctg atgctgcacc aactgtatcc atc 153
<210> 98

<211> 165

<212> DNA

<213> Artificial Sequence

<220>
<223> synthetic
<400> 98

tcaggcctga atcggtacct gaccatcaag aacatccagg aagaggatga gagtgactac 60
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cactgtgggg cagaccatgg cagtgggage aacttcgtgt ctgtgttcgg aggaggcace 120
cagctgaccg ccctegggge tgatgetgea ccaactgtat ccatce 165
<210> 99

<211> 164

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 99

tctggecacgt cagccaccct gggcatcacc ggactccaga ctggggacga ggecgattat 60
tactgcggaa catgggatag cagcctgagt getggecceg ggtgttcegge ggagggacca 120

agctgaccgt cctagggget gatgetgcac caactgtatc catce 164

<210> 100

<211> 22800

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 100

aagctctaaa actacaaact gctgaaagat ctaatgacta ggacagccta gtaattttca 60
taggggcata aatgtgaaac gecttgtgeca tcgtagaaga aagcagaaga gaaagcattc 120
ccaatttctt aactgccttt tacctatatt aatcagtaat atactggett ttacctctgt 180
taatcataat aaacaaattc tcaataaatt ttatcgatac tcttcaatgc ctgctcagca 240
acattttccg aaggcagctc aagatattaa ataactcata agggccaacc tcctattgeca 300

gcattctttg ggatttaacc agtttcccaa gactcttttc acaatgttaa gatgttagaa 360

atagatccaa aactaggtga tatatcccct agtaaaactg tgaggtcaaa cttgtctgge 420
taatgcttcc atttaaaaat ttctctttct tgatccttca ttgtatgtac acaataaatc 480
aggggaaaac tttaactgag tgaatcaaag tattctcatt attataatag gagcttcaca 540
cacacacaaa aaaatcaatt ctattactct cagcctcagt tcctaaagcc aagttaaagt 600
cctgttctaa gatcattgtt gcatgaccat atgtattcca ggtctaatct aaactgtgga 660
taaatcccag caggacatta gagatttttg tgagagtaag catataggat tcagggttta 720

tgagctttag atttttcttg tcaaaatgaa tgagagttgc catatctaaa aattattccc 780
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agataaataa

ctttttacca
ttaataaaag
attatcactt
ccattgatgc
tcaataaata
tgaattatgg
agagacatta

aaatgctatg

gatcttacgg
ctccaaatgg
gcatggagca
atttgttgga
atataaatac
atgagagaag
ccttetggtg

cattccaatg

tttgatgtaa
gttcgtggcea
accttctcac
gcatagattt
atggttcaca
ttgtgcagtt
ttgtgecttt

aaatggacac

accatcttgt
gactctcact
cctcatgctg
ggtacatttt
aacaacctag

tcccaagatt

aattcactac

tccaaagtgg
tatgtcattt
aaatgtcaat
tcctgatgaa
aaataagttt
atgcatctat
ttactttgta

gccaaagaaa

aattttccag
tgcaaataca
gagcaccttt
gctaggcecat
acaaaacaga
actgtgtttt
atcaaactaa

acctagagac

ggaaatatct
gagctgaggc
atcacttctc
gctattataa
ataagcagca
tgaagcttat
tatgtgtgta

tccaaaaaga

ggagctacac
agcagtgaga
ccaagcatgt
ccacctgcat
tgtgaactca

aaggacaagc

ctagaattaa

aaagcctcat
catcaattca
acatttataa
aattagcagg
tatgtaattt
aaaattcttt
tatgttccat

taggcataca

tctatccttt
agatggtaga
ctggeectgg
gagatttggg
aaagagagag
gttcatttcc
tgttctacag

taaaagccaa

tagagggcac
taaaaccagg
caacccaaag
gtccatgtac
gagggaagtg
ctcttaaatc
taaattttaa

tgttcaataa

attcacctca
ccaagtccat
tttgggcgta
agccccatcc
aagtatgaga

ccatgataaa

tttatgcata

ggaactagaa
ataagttata
actatggtac
cagtgataaa
aggagaaaat
gtacatttgt
ttgctcacct

tacatccttt

atctgtataa
gectetgtcet
tgaagattgt
gcagtggtat
agaagtgaga
tataatccta
ctccaaagaa

aaagaacctt

agatagaaat
ccttttgact
tctagcagaa
ttcctcagac
aataactatc
atgttttctt
tataattttt

ggttacatgg

cccaaatttg
aagcactaat
tccectggact
tggatctata
cagatctcaa

gcctccagag

taagtagaaa

attaatatta
atagcaaaaa
ataaatagga
tgataaatat
ggtgataatg
gaattgtaaa
atatgtccca

gcaggctgag

gcaacttaag
gcetggatcce
agcatgagca
aacctaccct
gaagactgtg
tatcaccatg
gaatgctcgc

agaaattatc

atcttaaccc
cctaattttg
aaggctaaaa
gctttaagat
ttcgtctcecec
ctcgtagtaa
ttccatgaac

cttcacattg

agaaaaataa
gtcatcagtg
ggtttggtga
gecttecttg
ttaatttaga

gtcctgatat
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tgctatctcc

gaaaaatcag
accataataa
tattgaatag
gaagcacatg
acacaaaatg
tatttatctt
gtctecttac

gcaggaaaaa

aggccatgtg
ttgagtggct
agatataagc
attatggaaa
agagaagtgc
ggatcctgtg
ctaacgtctc

tattgcattc

aggtcactta
tgctectttac
taagatatat
ggggcttcte
ctactgctat
atactacaac
cattcaagta

cceectetac

tcaagaaaat
cacactgcag
catgatcaaa
tgtctttgtg
aagtttattt

atgtgcccaa

840

900

960

1020
1080
1140
1200
1260

1320

1380
1440
1500
1560
1620
1680
1740

1800

1860
1920
1980
2040
2100
2160
2220

2280

2340
2400
2460
2520
2580

2640
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gggggteggg

tgtagaagat

gcettectget
ggtagagaaa
cattgcatat
tgtccacaag
tgtagctatc
tgactttccc
tagtataact

atgttacttg

gatgataacg
ttcttgggga
gagctctcett
gacactggtt
ctcctgacat
tccaccatcee
acaatatcca

gtcccaattt

atagtcaaga
aggtagaaaa
caaggtggtt
atggggaagg
tgctagacct
gttcgggaaa
tgagttaaat

agagatgaga

accaagaaag
aaaattaaaa
ccaaacactg
agttactttt

aattccaagg

gcacagcttg

gtgcatcgct

ggggttgceat
tagtcattta
gcatttgtct
gaattacctt
ttatttagga
ttttggctta
acttttettt

caaaaagaat

aatcctccag
atttctcatg
ttatctattc
tctaagttct
ctggtgaaca
ccaaaaatgc
ttatattatt

aacatctttt

ggctcagtgg
aatagaattt
gcaagtgttt
caggcggegaa
ctaattggca
tagtccgggt
caatgaaggc

agaaaacagc

tgatgtccca
ggtttaataa
tctectattt
taaaaggtgt

acgattgctc

gtgttataca

ttggtctgga

tgttttgagt
tgccttagtce
gaagtgaaca
gtgggcaaat
ataaaatggg
gtgatttttg
ttctaattcc

tctgactaat

aatctagtaa
gcaatgaatg
tgttactcac
agggttaaac
gcaataaaat
agtggaggag
cttggecttt

aataatcttt

caactgtggt
gttaacatat
aacctgagca
tcagggatta
atatcccttg
ggagatgcaa
aggctgggac

acaggagact

gagccaacaa
aaagaaaatt
gtagaatcag
gtgcactgct

gtcagcetttt

ttttagggag

aaggtgtgac

ctctgatcag
tggcttattg
gagggatgac
tgtgagggag
aggcaggttt

gggtcctgag

ttttctactt

gcaccatctg

acagaattgc
gcaactggcc
caagacctat
agtccactcc
tgtttcttat
gagagaaaat
gagatacctt

aCaaaacaga

gaaaagtgtc
tggatgtgag
actagagaat
gagttgaaca
gacaggtgga
atttgggaaa
ctggcaggta

tagaagcagt

aataaggatt
tacttttatg
aactctctca
geectttget

ctcctttaaa

aCaagaaaca

aactcaaggc

cctttcacat
aaacagtagg
tttgagctct
gtatgtagct
gcctgatgea
gtttattttt
gtatgtgtta

actagaaggc

ctgaaaaaga
aaaggattta
tagggtttgt
caggcccacce
tctgaaaatc
gaattgttcc
acaaaacaaa

acacatctcc

agattctggt
gcgtgggaga
ttggaaggac
tattagacat
tgaatatgcg
Ccagggcgagg
acccaacaag

ggtcaggagg

tcttttetgt
gttggttgtt
tggcagtaga
ggtcaagttt

atagctcagg
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tcaatcgata

agggaagaes

gtgaaaggca
gcagaagaag
gtectttett
tttttttett
attcccagct
tctttcacat
cagctgactt

agggttcttc

ggtgggtgtce
tgaccagact
gctccacagg
acaccatacc
ctccaatact
attagagaac
tacaaaaaaa

tttcttgata

catgtttcaa
aacgtgaaat
attttctgag
ttgagatgcc
tgattctgga
ttactagcaa
tagaggtcga

aaggagttga

ttacaaatgt
attaagtggt
aaatttggaa
atgcactgca

ctgtacaagc

2700

2760

2820
2880
2940
3000
3060
3120
3180

3240

3300
3360
3420
3480
3540
3600
3660

3720

3780
3840
3900
3960
4020
4080
4140

4200

4260
4320
4380
4440

4500
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tagaaagaac
gttcagccag

cggctcettec

tataggacag
ttctttaatt
ggcagaaaga
atttcttcaa
caaggtctcg
gtgaataaag
taattcgatt

caagcgatcc

taaaattttg
atcacaaaat
aagcagaaca
gtgactgggce
gattacttga
ttaaaaatac
ggctgaggea

gccagtgcac

gtaaataaaa
acctggaatt
attgtttaaa
ttaaaattta
atcaggggct
gtgaagacca
aactacaacc

cctgaaggga

tgtgagcttg
ctgaaggaag
gaaggagaga

ctggaaacaa

ctcgcaagat
aaaagttgtg

cattgtttcg

gagtagttat
acaagcttta
agaaaatgtg
agtcttgagc
cactgcactc
agatatcagt
ctgttctgcet

tcctacctca

gcatttettt
ttacatcgct
gactcaaatt
gtgttggett
gctcaggagt
aaaattattc
ggagaatcac

tccagectgg

tataaaaaaa
gacctgaatt
tattgcatta
tgaccaaggc
ccaatagcaa
gatgggccct
aggcacaaaa

aagagcaccce

acatagaagg
agctcagcac
aggcccaata

ctagagagct

attccttcca

tgcaaggccg

agcctcecectt

tctgcacttt
tgacagtgat
tgtaactcgg
ttgtttttgt
cagcctggga
aatgactgtt
ttcgaatgca

gcttctecag

ccacaatatg
ggaaatccce
atcccttaaa
acacctgtaa
tcaagaccag
aggagttgtg
ttgaacccag

gcaacagagc

taaagcagtc
ctgatttttt
aaatattatt
aatgcctcac
gcaacatgac
gcaaacagtg
gactctgatg

caagttctga

ggtggtagcea
attcaaagat
agaaacacag

aataaaagtc

acatttgcat
tttatgtaag

ccattcactt

atagcagctc
tctcaacctg
gagtctctgg
ttgtatttat
gacagagcga
ttatattgtg
tggctcactg

tagttgagct

gccatgtgtg
ataagccagt
tceceecttaa
tcccagcact
cctggccaac
gcaggcagtt
gaggtggagg

gagacttcca

cctattgata
tttcatcatg
tatcttgact
tcactcgect
ttttgaacag
taacctctac
gtgaagtccc

ccagaggcca

cctggctcag
tagaagggag
acaggaggga

acagtgccca

ttgacttatg
tttatcagac

ccecgetcata

cactgtctgg
ctccactgcec
tctgaaagct
ttatttattt
gacaattcag
gctgtagege
taacctccaa

tgatttattt

ctttactata
ttgagaaaca
ccacaaatat
ttgggaggcc
atggtgaaac
gtaatcccag
ttgtagtgag

tcttaaaaaa

tctetttatt
gattttttge
actgagtttg
taccataatc
ctaagacttc
atgaaaatgc
agccctccaa

gagtcataac

taatgaagag
gtcccagtca

ggggtcaggg

gtcccecacat
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ggaagtgcag
ctgattctta

cgcgaccaag

cactctgatg
tccacctagt
ccggggtatce
gttttagaga
gatctatcta
attcgaggga
ctceeggget

taaagtttca

aaatattttc
caacccaaga
aaaacagtcc
aaggcegggtg
ccegtececta
ctacttggga
ccaagattgt

aaaaaattaa

cactaaatca
attaattttg
cgggacctcee
tgggccacat
tctettcact
acgagattcc
gtcccaactt

gaagatggaa

gettteggte
taggagcagg
caagatcata

ggaccagact

4560
4620

4680

4740
4800
4860
4920
4980
5040
5100

5160

5220
5280
5340
5400
5460
5520
5580

5640

5700
5760
5820
5880
5940
6000
6060

6120

6180
6240
6300

6360
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cttcggaatc
ctatgcacac
tttctaagtg

cttgtttgtg

tctgttgctce
caaaaattag
cactatttta
cggatgagaa
cataagatgc
cacgcctcca
tggttagatt

tatccagctc

cagctctgct
ggacagtcca
tctctattca
gtactgggga
aaatacaaaa
aacactagaa
actaagatat

tagaacgctt

gggtgaaaat
aactcaaaca
tgaatagaca
atctcacctt
tgaatcatgg
atctgatgat
atatgtgcct

ggaactgagt

attagcagca
aaaatgctca

cttacagcag

tctaggcatc
cagccaaggg
caataagaaa

atttttaaag

atgaaccaca
tacttactaa
tttactccte
atttgaggct
agagttaaga
actaggaagc
tctaggcaca

tgaatttgca

aacttcatca
ccatctgttt
cattcaacat
aattgaattg
gttaactcaa
gaaaacctag
caaaagcaca

ctgaacagca

atttgcaaac
attcaacaac
tttttcaaaa
aaattgtaat
gggeaggttt
tttataaagg
ttgcttctce

caattaaacc

taagaacaga
aatcactaat

tcagaatgcc

aatttgggca
tgggaaccac
cctccagaga

atcagtctgg

tatctgtaaa
gaaattacat
acagcaagtt
tggggaaagt
ttctaattct
aacatgctgg
gatgaataaa

tccaagggtt

aggtgaatac
acagatggta
ttatacaaga
ccatatgcag
gacagattaa
ggaaaatgct
agcaccaaaa

agagaaataa

tatgcatcct
aacagcaaaa
gaaggtatat
aatccccaca
gtcccatget
ggagttcccce
tttgecttcet

actttttctt

ctaatacagt
cactagagaa

tattattaaa

ccagtagttt
aggtgttggc
gtttaagcag

ttactgtgtg

tttgcttccec
gcccagggac
tataagagaa
taagtaattt
gtgtctaagt
ccagaggatg
tcaacatgtt

tgtgagcaca

ctaggaggcc
aagccacata
aatagtcata
aagaatggaa
agacttacat
tctggaatta
caaaaataga

tcaatagagt

acagggaaat
taaccccacc
gatatggttt
tatcatggga
gttctcatga
tgcacacact
gccatgattg

tgtaaattac

gtacaaatgg
tcgcaagtta

acaccaaaaa

tcaaagttct
ctagggatca
gggaataatt

taagacaata

ctgtaactgg
tatgctaagt
acgttattat
acctaatgtc
tgatgctcca
ctgtcatcaa
ggtttgcaat

caagtctaaa

accctctgag
ccagctttgce
tggatccttt
ctagacctct
ataagacctg
atctaggtga
caaacaggac

gaacagataa

aatgtccaga
aaaaaagtgg
ggctctgtgt
gagacccggt
tactgaataa
ctcttgectg
tgaggcctct

ccaatcttgg

ccaagaagcg
aaaccacaat

ataacatgtt
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ccagaagatt
tgacaatgag
tgatttgttt

atccagaaaa

atctaaccaa
aattcataaa
ttccacattt
acacccagtt
tcaaacacac
gtttacagaa
agaatgaatc

agtgtggcct

accaccagat
catctgatgt
tcaatagaca
atctctcacc
taactacaaa
agaactcagg
ttaattaaac

tctgcagaat

atttagaagg
gcaaaggaca
ctccacccag
gggaggtaat
gtcctatgag
cctccatgta
ccagccatat

gtatgtcttt

tacaaaaaac
gagatattat

ggcaaggatg

6420
6480
6540

6600

6660
6720
6780
6840
6900
6960
7020

7080

7140
7200
7260
7320
7380
7440
7500

7560

7620
7680
7740
7800
7860
7920
7980

8040

8100
8160

8220
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cagagaaaag
gaaaacacta
accacaactg
tcacttgttt

atcaacagat

acacatacca
cagcaatgtg
caaatgtcac
agtgtggtat
atgagaaaat
cagacttcac
tatacaagta

gagagtatta

ctatgcaatg
acacgtagaa
tcatttagtc
attttaagtg
tctataagtt
agtccctcat
ctggtttttg

caatgtgaag

gattcatctt
ttgtgtggat
ctaattttta
aactcaggat
taggtgtatg
tttgcactcc
cactatatac

tgttgttact

tttgtgtttt

tgtgaagagc

ggaatactta
tggagatttc
ggtatctacc
attgcagcac

gattggataa

caatgaaata
gttggaactg
atgttctcac
gataaacact
actaaatgga
cactacacag
aaaaaaagat

tccaatgccg

ccccaagata
actagaaatt
ggtttccaag
aggtttactg
ttggcaaatg
cctttaaagt
tctgatccaa

ccttttgagt

tgctgtttcg
atgccacaga
gctgctaaga
ttcatttcge
ttgaacttta
catcagcagt
cttctttgat

atggactgtg

atgaatatgt

agaagtttaa

cacattatta
tcaaagaact
caaagggaaa
tattcacaat

agaaaacgtg

ctattcagct
gaggccatta
ttataagtgg
ggagattgag
tacaatatac
tatagctatg
cgtacgaatt

tttctatgca

gaaattgtct
tttceectag
aagctcagaa
aggtataaat
catagctgtg
tcectttatge
tcgtttgcect

ctggetttgt

tgtagcacta
ttgtttatct
ataaagttgc
ttgggtaaat
taagaaactg
gaatgagggt
gacatatcct

agagttcttt

tctcccaatg

ttttatgatg

gtgggaatgt
agaaatagaa
taaattatta
agcaaagata

gtgtgtgtgt

ataaagaaaa
tcttaagtgg
gagctaaatg
atgggtggaa
atgattcagg
tagcaaaatt
ctgtttttta

gtgcccccaa

tcaactttta
atgaaagtta
ccagatttta
tacaataaaa
taaccacaac
cecttectte
cttcctgaat

tcacttgttc

gttcactgtc
agttaacaat
tgtaagcttt
tcctagettt
ccaaactgtt
tccacttgct
ttcaaatttt

gtatattctg

tgtggcgect

tccaaattat

aaactagtac
ctaccatgtg
tataaaaaag
tggaatcaac

gtgtgtgtgt

gaatgaaatc
ataattcaaa
atgtgtacac
gggtggaagg
cgatagatac
gcacctgtat
ttctctatga

tattatccat

tcccaggaaa
tgtaacataa
tgttcaatca
gccacctttt
cacattcaag
accccagecc
gtcatgtaaa

acttaggaga

tattgttgag
ttaaagccat
ccaatgcagg
gggactgctg
ttccaaagtt
cgagcctagt
tggtcaagtt

catatgattt

tttattttct

ctttttttct
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agcttctgtg
gttcagcaat
atatctgcac
ccaagtgtcc

gtgtgtgtat

atgtcttttg
aacagaaggt
atggacatag
aggttgagtg
actaaaagcc
tgcttaaatt
aattactact

ttagcagctc

accttcagtc
cacattatct
aaaactgctt
cgtgtatatt
atataggaca
ttggcaacca
tagagccatg

atgcatttga

tagtattcca
ttggtcattt
tttttgtgtg
agtcatctgg
getgtgetcet
attttaactt

tttattgggg

ttttctcaca

taacgtgcca

tttetttttt

8280
8340
8400
8460

8520

8580
8640
8700
8760
8820
8880
8940

9000

9060
9120
9180
9240
9300
9360
9420

9480

9540
9600
9660
9720
9780
9840
9900

9960

10020

10080
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agatcaaaat
tttttatttt
ggaaagaggc
gccgagaaag

tgaggatgcc

taactaattt
ggtctatatt
acctaagtta
ctgttgtcat
ccagttaaaa
ttaaagcaaa

gtatgaaaat

aaatgatttt
ccaacttgtc
tctgtacctg
tctgacctgg
ggcctatgta
cagtcagcaa

cacaaatagt

ctaccgcctc
gcagtatttt
ccaccattcc
ttttctattc
caaagtccag
aataaataaa

ccattattta

agactgaaaa
tctaagagaa
actcagctat
tttctcacca

ccaggtcctt

aggggtctat

tatttttcta
aagataaaaa
gaaactagct

caaattatgg

gtccacaaca
attttctata
aaatattagg
agttagagaa
gttgggtaaa
ctccaagtca

actgatttaa

ataattctag
tataagactt
ttctttacte
tttatatcgt
ggctcatggt
cacgagacca

ataatgaacc

cceecteate
tcagccaatc
attatgattc
caatttcctt
gtcctgttaa
taaataacct

gaaacataaa

tggaaaagaa
gatattagaa
atgtagttga
aggcggactc

tccetgectg

tttgattacc
atttcattgt
tagtctaact
ctcttacatt

gctttaaaaa

acacaaaaaa
tatcaaattc
tattagttga
tcttttaaaa
aagaactaca
ttttcatcaa

aatgcaaata

taagtttata
taatgaatca
tgcaaatctt
atcattgatt
ttatacaaca
ctttattttc

ctaagcttca

caattactct
attaatacgt
ccagcataat
gattgtcettt
acatatggtt
attttttcca

tcacatcata

aggtatagac
agttgtacca
aatctaacta
tggaggcagg

ctcctecact

actgttattt
aaatttttaa
tgggcataaa
gattgtttaa

atatatatcc

tgattccacc
tacaactggt
taagacattt
tatggagcta
gaataatatt
tgaaatcaat

aggggagagt

ggtttatgeg
cttagaattt
accttgccct
ttgttactta
ctgccatctg
atttttagtg

caaattaaca

gttctctcac
tgccaactga
tgagagtaat
aaactgtttt
aagttttacc
attccaggga

ggactagaat

taaacttatt
gcattcatta
gaggagcttg
tggttcagag

ctagcttgtg

tatctccatt
ttaaacccaa
ttttagagtc
tttcagacgt

aaacaggggt

ataagtttgc
tcttaaagct
tatcatctat
ttttcataga
tatgtttatc
aaggttttgc

ttgagagaga

gtttttacgt
ttaaaataat
tttgtctaaa
gcaagcacag
ctgacagagt
tttatagaaa

ttttgctaat

ctcctcacac
taaggacttt
tccctaatat
taccctaagt
caaacccaaa
atagtgaaag

tatcttgaag

taaaaacttc
ttcagtattc
atcagataaa
ctagacagct

actttcatcc
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tgattttcga
atattctagg
atattctctt
cactacttta

tcagaaagaa

ccagtgacag
actgtacata
gaaatgttgc
ttaaactatg
gtgtaaggtt
aaatatatat

gagagagacc

acttttctac
ttattattac
agcaataaaa
tgatccatta
gtgacagtca
tatgaatata

cttgtttcaa

acagacactg
taaaaaacaa
ccaataccca
ttgcttaaat
taaataaata
agggtaaatg

tcaaaattga

aatgcagaac
atcagtattc
gagatacatt
gctgcaggac

tgcaagatgg

10140
10200
10260
10320

10380

10440
10500
10560
10620
10680
10740

10800

10860
10920
10980
11040
11100
11160

11220

11280
11340
11400
11460
11520
11580

11640

11700
11760
11820
11880

11940
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gtgtttetge

gectetgtcee

aacagtccta
gtaaaaaaat
ctatgcaata
gcaattcaca
gagtgatcag
atttgagtgg

gaggaaactc

ttgaggccaa
atttttgaaa
cagcataatg
ttaatttttt
tcataactct
ccaagtagct

ttagagacat

ctcccaccte
accgtgccca
ttgttttacc
aataaaacca
ctgggataag
atcttcagtt

ttgtttagaa

ttatcgattt
tattaaattt
atgagcactt
gatttatgat
tttaacattc

ctgtctcatc

caagttccag

atcaagcaaa

actgcaaaga
tgggattctg
gtgaaaaaaa
acagatgaga
aaaacacaaa
aaaaaaatta

catggaggac

tttgtaaatt
agacaaaaac
cccctcagat
ttagagacag
ctctagcagc
aggactacag

ggtctcacta

tacttcacaa
actcactact
attaatctat
ctatgaatag
ttttcattte
ttattctatt

gtgtgttgtt

ccagtttgat
gttgaggttt
gaaaagaatg
cttactcatt
ttgtcaggta

aaagctgaga

atagaagaag

atttttccag

agctgaggaa
ttattaaaga
taagaaactc
ccccaatage
tatgtatttt
aaaagcctga

ctatcattgc

gaaaaatgcg
gttatgtaaa
ccattgaagt
agtctcactc
ctcgaactcc
gcatgggaca

tgttgcctac

agtgctgtag
ttttattact
tgtaggacat
ttgtgtattg
tttgggcttt
caatatataa

ttgtttccaa

tccaggtggt
gttacatggc
cgaattctgc
gatggtggtg
attctaacgt

ttttcctggt

atagaacaca

aaatgcacaa

ttagattttt
ataagaggag
aataaaaaag
caataaacat
aaaccaaaaa
taatatcaag

aaatgtggga

cacaccctgc
tggaatcatg
catgtgtatc
tgtcacacag
tgggctcaag
caacacacag

gectggtctca

gtatgtaggt
aattattcca
tttgactgat
tatacgtttt
tactgtatcc

tettttattt

gggtttggea

cagagaacac
ccagtatatg
tggtgctggt
ttgagtttga
ctctgtcatg

tcceectggtt

aaggagaaat

tagatttcag

ggctgggaca
ggaagaaaga
tgggcatacc
ttttaaatgg
taaaatacaa
tattggagag

atgaaactta

aaccaagtac
caatatgtga
aacagctcac
ggtggagtgce
catcctcctg
ctaatttttt

aactcctagg

atggattgta
tgggatggat
tccagttttt
tgtgctaagt
ttgatattat
tccttgaaat

tttttcccat

acttcatgtg
gcaattttgg
tggagttttc
tgtgttctta
tcagtattag

cctgttggga
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aagcagtggt

atgatgtctc

ctgttgccct
ttgaaaactc
ttaaaaacag
tcaacctcat
tgtattgacc
gatgtagagt

atacacgaat

cccttgceaat
cctttatact
tatttttett
agtggcgaga
cctcagcectc
taaatttttt

tcaagcgatt

ggtatgaacc
gtaccgcagt
ttttaataca
tttcattttt
aatatgttac
ctcccatgga

tatttttcta

atttcagttc
tatatgttcc
cagcaatgtt
cgatggcagc
cgectcttaa

tgtgtggttt

12000

12060

12120
12180
12240
12300
12360
12420

12480

12540
12600
12660
12720
12780
12840

12900

12960
13020
13080
13140
13200
13260

13320

13380
13440
13500
13560
13620

13680
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tcatttgaaa

atctcagcga
agagccgtta
gagagagcca
tgacaaactt
gcactgetgg
gcttccagag

agagaaatag

tttttttaaa
acccttggtg
atcagaatag
gaaggcatct
tccctaggaa
agggagagta

gtaggtaaca

agaaaggaag
ggaagggaat
aggaaggaaa
aagaaagaca
aagagaaaga
gaaagagaaa

aaagaaagag

aaagaaagaa
ttttgcaaca
gataccttat
tttgaactag
cactttggga
acatagtgaa

cctgtaatct

tctggacttt

atttcctcte
ctgcctaaga
getttttatt
ctccagaacc
gtcgetectt
tcttcataag

gtaaaagtaa

ctttcaaaaa
ggaaattcaa
ttcaggtttt
tatatttact
atttgacctg
gtagccctge

ctaaatcgtt

aaagagagag
ggaagggaag
ggaaaggaag
agaaagaaag
aagaaaagaa
gacaagaaag

aaagaaagaa

agaaagaaag
acctaatata
aaataacagg
ttttaaaaaa
ggctgaggea
acaccgcctc

cagctactca

ggagtattgt

ttgccactca
attgttttac
agggctttat
aagtctggaa
gggtcccaat
tttgctttac

ttctactcca

caaaacaaaa
gtccaaatac
aaacaaattt
aagcacctat
gcagctggag
cccagcecacce

ctggaacaca

agaaggaagg
gaaggaagga
gaaggaagaa
aaagaaagaa
agaaaggaaa
aaaaaggaaa

aaagaaagaa

aaagaaaaag
agttttttaa
gcatcctatg
caaggaggcc
ggtggatcac
tactaaaaat

gcaggctgag

gttatgaggc

ggaaggagaa
tgggcttccec
gtttttectgg
tggatgaggc
gttcctaact
gtacaatgtc

tctttcagga

ggcagctgcea
acattttaag
atatttatga
tttgttcttg
ctgatccacc
cctcaagaca

acaacgaaag

aagggagega
aaaggaagga
ggaaagaaaa
agaaagggga
gaaagagaaa
gaaaagaaag

agaaaagaag

aaaaagaaag
aagttaaata
acctgaattt
aggcgcactg
gaggtcagga
acaaaaatta

gcaggagaat

tttggatctc

gttgggtgtt
ctttetttcet
geetgttggt
aaaaagaaac
ggtctgectt
cggggttttt

agcaaaagcce

acagtaaaga
tttggctage
ttatgcatat
ttaaaaagac
tggccactag
ggattcttte

aagaaaggaa

gggaaggaag
agggagegegag
aaagaaagaa
aagaaaagaa
gaaagaaaaa
agaaagaaaa

aaagagaaag

gagaaaatga
ttctgttcca
cccaaattat
gctcatgect
gctcgagacc
gcegggegtg

cgcttgaacc
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atttaaactc

tgaatggagc
cctttgacta
gtttctgggt
cccgtggaat
cttctctcca
actttacttg

ccettgtgta

agctagtaac
cagtgagaac
actaaaagct
agaattccat
agcacagagc
tctgggaact

agagaaagaa

gaaggggaag
agagggagga
agaagaaaga
agaggaaaga
gaaagagaaa
gaaagaaagg

aaagaaagaa

cagcaattac
tgcattgctg
gagttgaggg
gtaatcccag
agccttacca
atggtgcgcea

cagaaggces

13740

13800
13860
13920
13980
14040
14100

14160

14220
14280
14340
14400
14460
14520

14580

14640
14700
14760
14820
14880
14940

15000

15060
15120
15180
15240
15300
15360

15420
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aggttgcagt
cgtcttcaaa
acttttattt
ccaacagctg
gtacctccaa
gcacttattt

ttaataaata

ttagaaaaaa
tttctcecte
tggcagtgac
gaaccagtta
tgctggectce
gagacagatc

atagaaaatt

cagtggatgc
tgataaaatg
gaacaattca
tctgatgacc
gacgctggac
tcatcacgct

ttttaatatt

ttgataagga
tacatatata
cacacacaca
ataagatgca
cttttctact
aacttttgca

tgaatcaaat

taaattattt
acttggtcct

cacttttcct

gagccaagat
aaaaaaaaaa
tcattctatg
cattttgctc
ccagagagag
tacattgtgc

tgtgtatttg

aattttgtgt
tctctetett
aaatgccatg
tcttatgaaa
agcccaaggg
gtaacactga

ctttcttctg

tattgcacaa
cattaattag
gtaaaataag
aagagggcta
aaagggatga
actaaggcac

ttcagactac

ggtactactg
cctacataca
cacgcacaca
caacttgtta
agataaaaat
atctagtttt

atccttgaaa

aaagttttaa
tcaaacttaa

aaactttgct

cacagcattg
aagacaagga
ctatccgatg
cctccagacc
tcgagtccca
cttgatacag

ggattgtage

ggctcaatca
tcttctcagt
ggcacatgag
ttttccagag
gaatttcctt
gacttacatg

gacagtcttc

ccctacatat
tcacagtaag
agttacttga
ctaagcatct
ttcagtccca
acaatttaaa

agttgcctac

tacatcgtcc
tacatataca
cacacactca
atgtcctaca
ccattatcat
taatcatcat

acatacatag

ataatttaac
tttgtacttt

ggattggttt

cactccagcc
atctgtaaaa
cctactgcta
acctgattgg
cagaaaggcg
agtactcaat

atattgcagc

acaaacgact
tgatgttgct
atatgataaa
tgggtactgg
ccagagacag
aggacaccaa

tctgttctaa

gctatgtttt
aggttaacaa
gcacaaacac
aaacaggagg
ggctggtatg
atgagtaaat

aggtaactga

tttgaaccaa
catacctgca
catctactaa
gagcaataaa
tttcataaag
aaataggaag

tcatcttttt

attcacaata
tatgtatcgt

attatttttg

tgggcgacag
caggcactgg
tttcecttcea
agctcacgtg
taacaatcac
gaatgctctt

tacctggata

tttctctete
ggagttcagt
aggtccctga
atctctcctg
agggcagtga
acagaaaaaa

cttcagcaaa

ttcctataca
caataactag
taggatatca
gtaagtgtag
gagcggaagg
tcttatttct

aaccccagaa

ctttatcatt
cacacctata
tgttagaata
accataagca
ttttctttac
caaatgaact

ggtttatttt

gtttgtgact
gcttacctca

tctatttcett

agggagactc
aagtatatgc
tatttaacct
ctcccacaca
cagtaatttt
tgaatcatat

tataatttaa

tctetttete
gttgtgcaga
agaaggtgga
tctggcacca
ttgaggtggg
ggtggcaagt

attctccccce

cacttaccta
taataaaata
tgacagtcaa
acagcatgga
gcatgatatg
agaaatttct

agcaaaattg

tgctagtata
tgtatacgta
agtttgctaa
ttggggttat
attaacatct
gtttctctag

tatttttaga

gtatattttg
attttttatt

ttccttectag
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15480
15540
15600
15660
15720
15780

15840

15900
15960
16020
16080
16140
16200

16260

16320
16380
16440
16500
16560
16620

16680

16740
16800
16860
16920
16980
17040

17100

17160
17220

17280
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tggtttggga
ttctttcaat
gagagatgac

atagctctga

aggacacctc
tcaatgacat
ctcatgattc
caaaggaggt
ttgtttccat
cttagacttg

tgtctatgta

ttttgecttg
tgtgttgtat
aacatgttta
taggggcaca
tccaaggttt
gaccgtcccc

aaggcctctt

gcatgtctca
ctctgtggcet
tgagatgttt
ttccecttgaa
tccecactat
tcaataaata

gacggtccect

ctcagtctct
ttcgagccag
ttcacaactt
acgagaagag
aagacagagc

tatgtaaatc

gggtttttta
ctctattccce
ccaggtgtta

agtacggctt

ctgtttttgce
ggtttaaatc
tccaaccacg
tttgaaagag
ctgttgttca
gagctctage

gaaaaggaag

agatgctgtt
ggaatcaaga
caggcagtat
gtgcactgceg
ctcceccactg
cagcctgaca

gcggttgaga

gtgtaaaacc
ggaggcgaga
gggtgagaga
tttacttgtg
caccctgttc
ctgagggaac

tgggcccact

cgtcccacct
gattatcagg
catccagagc
aacatagggg
ttgaggggct

tcggtggetg

aatcccatta
acggcctgaa
ttccactctce

ttctggggct

aatggaaaaa
tctgtggtgt
aaataaattc
tggaggacgc
ttcattgttt
ctcagccagg

acataagaaa

aatctgtaac
tttaagggat
gcttggtaaa
gaaagccgcea
agacagcctg
cccgtgaagg

taagaggaag

tgattgtaca
tatgctggceg
agcataaatc
acacagattc
tcctgeegea
tcagagaccg

gttccttete

gacgagaaat
gcatttggeg
cagcctgaac
ctgggtgcca
cattcctctt

aacccctect

ctattgaatg
gcatgagggce
cactgtccac

ctgtggggaa

atgtttctaa
tcttcaaagt
attatcattt
gctaatgaac
ccattggcct
atagggaaaa

ctccattttg

tttagcccca
ctagggctgt
agtcatcgcc
gggacctctg
agatatggcc
gtctgegetg

ccctetgtcet

ttcgttctat
gcaatgctge
tggcctacgt
ctttgctcac
ttcceettge
gtgccagege

tatactttgt

acccacaggt
gtctgcaaaa
agtagttgcc
agtaggtaga
gcaaaatgaa

aggatagtaa

cctattaact
caagctgtct
ctatcaccat

aactagaact

attccagttt
tttttettet
ttatatttct
tcaaaaatcc
gtcegectcece
gagagatcag

atctgtatcc

accttgtgct
gcagaatgtg
attctccatt
cccaggaaaa
ttgegggatg
aggaggatta

cctgcatgcec

tctgagatag
tctgttgttc
gcacatccag
atgttttctt
tgaggtagtg
gggtcctecg

ctctgtgtct

gtggaggggc
ctaagcccca
catgatttct
Cagggageec
acaaaaacca

gccectgacac

tgceceecttt
gtaaccagca
tcccagececg

ggctgcttca

ctctatgaat
aataggacct
tctgtcattg
acactattcc
tatcctectt
actgttactt

tgaacaattg

cacagaaaca
ccttgttaac
ctcgattaac
ctgggtattg
ggaaagatct
gtaaaagagg

cctgggaacg

gagaaaaccg
tttactacac
gcatagtacc
gctgaccttce
aaaatagtaa
tatgctgagt

tatttctttt

tggacacccc
actcatcgat
atgccttaat
agggaactct
cagcactgaa

aattgctgct
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17340
17400
17460

17520

17580
17640
17700
17760
17820
17880

17940

18000
18060
18120
18180
18240
18300

18360

18420
18480
18540
18600
18660
18720

18780

18840
18900
18960
19020
19080

19140
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atcttctctt

caagatgaac
atgcatttgc
atgagaggaa
cctctatcte
atatccactc
ggatgtgaac

aatgtaaaac

cctactctgg
caaacttgaa
cctcaaacct
actgtatgtt
aaagcaaaaa
cagtagtttt

cctetetcete

ctgactttcc
tgctgagggt
attctatttc
accttgectt
ggtggatcct
accacacaca

atcacaacaa

caatggtact
cggttgcact
cagctcagtc
actatctcct
tatagaaaag
atgtttatgc

ttttcaaaat

tctctcaagg

atctacattt
acgtggeegg
acagacacaa
cctacttcect
gtgacaaact
cacagaattt

tgagagagtt

actccagcat
gatggatatc
tgcaaaaggc
actgatgtga
tgatatttct
caggatgatt

tctetttete

ttcetgtcecec
tcaatgtaaa
cagcactctt
tcctcaacag
ggcagagtct
tcctaaagat

tcattcctac

tatgataatc
gttcatatta
atctttttca
acactgaaac
tatttgacaa
attgcacagg

tagtacagtt

aagtcaaaaa

tctaaagtgg
acaaaggact
cctggaggeg
ggctaatggg
agctggaaga
cctectetee

acaatcttaa

gactgctgag
agctacagac
aaacttatgc
ggggaacttc
tgaaatgtta
tatagatgtg

tcetetetcet

ctccacagca
gcaccttcag
ttacatgaaa
atcaatctta
cacagatgct
ctcagccact

agatcaccac

atcttttatt
gatttccaat
ttcectgttte
aggaaagctt
agaaaactca
aatatcgaga

ttattatttc

acacctgcag

gacaagaatc
ttgcttctge
gcaaagaagc
gcagccttga
atgacaacca
ttgtggaatg

ggaggagtca

ctcaaatata
tttcctgagt
cattgtgtcc
ctaaattggc
catctgagga
cattgaagtg

cgctetttet

gtttatattt
tgatgagtta
tccaagaagc
tcaatgtcca
tctgagacaa
tcccatgttt

tgcatgtgat

gtttacaaat
tagctcactt
tatcccctac
ttaccttttt
cacatgtgtg
atgctaatag

taaaaactat

ccttactgtc

tctgttcata
cagcacatct
agctctttct
tccttgggaa
atcaggttcc
tcagcttacg

agctaaagca

tatagagaga
caggtaggga
tctgacatac
tagtaaatta
acattgctaa
tgtacttgtg

ctcecttgecc

tttttctgat
gttggaatgt
tctcagacta
tcacagatat
catttgcttt
cattttgtgt

caataaaata

actgctttac
aggaacataa
atctctttce
ggcatgcttg
tacatatctt
gcaatgtcag

aaaatgaata

cccttggaaa

tttatgtccc
gtcttcagat
caagtgacct
tccaggacag
aagcaccact
tctgacaaaa

gaaagaatca

gaaagaacca
aatggccatc
tgggtgatgt
tgccaaataa
aataatttat
ctctetetet

ccctecectece

aatctaactt
tccccaagaa
tcttactgac
tttgtagaac
caaaaaatga
tacagcaaac

gtttttgcaa

aatagttatt
gtccctegaa
tttgcagacg
atttaaagat
ttaaaaagtt
agtttactgt

tattcacatc
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19200

19260
19320
19380
19440
19500
19560

19620

19680
19740
19800
19860
19920
19980

20040

20100
20160
20220
20280
20340
20400

20460

20520
20580
20640
20700
20760
20820

20880
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accatacaga
aggagataac
atatattcaa
ttttcacaaa
tttgtgctac
agttattttt

cacttatccc

cttgttgctt
aaacatggga
gacctctctg
catagagtct
gtgctcaata
ctttgtgtcc

cacttgccaa

gagaccaaat
aataaaccta
tgtggcagtc
aattakgtat
tactggackg
agggtagaag

ctcacgcctg

atcgagacca
gcgaggegtg
ggtgtgaacc
tgggygacag
ggtactctag
ctaatctgag

ctaacccagg

atagaaaaac
aaggttaaga

aggtcttcag

agagtaggag
taccaagcac
tgtagatggg
caccttccac
attgtaaagc
cactctttaa

agtctaagga

ccgttgagtg
tctgagttta
ccctcaagtt
tgggaataat
aatgtcaccc
cctttaaaaa

tattaactct

gctaattctg
cccctaatcet
agtattagtc
ttttttttat
agcctcccaa
agaatctgaa

taatcccagc

tcctggctaa
gtggegggeg
Cgggageces
agcgagactc
gcccagtgac
agaaggtctc

tggacaaaga

tctaaggagt
gagatacaag

tgttgttgat

gagatggcat
aatttatgtc
atcatgatat
gtaactatat
tctagcacag
acaatatttc

gttcctttta

actttactcc
ggtcacagct
tttgcaccta
taaatgtgat
tttatgattg
aggactatgc

ccacctctaa

ctattcaagg
ttagaattgt
tttggtctat
ttattctgaa
atacagggca
agcaggtaaa

actttgggag

cacggtgaaa
cctttagtcc
agcttgcagt
cgtctcaaaa
ctgtctctgt
tcttcagttg

tgttcccaag

gtagggaggt
gctgcaaaaa

gagattacta

aaagtgtcat
ttttaaaatt
ctcaccacac
agaagtctac
tttaaccaaa
catgtgtagt

ccttececcca

tggagtataa
ctgccactta
caaagtaggg
gatccatgta
gtattgegtg
ccttggtcag

cttgatccct

caactagcaa
agttatgatt
gatagcatct
aatgtttgtt
aataaaacat
aataaacagg

gccgaggtgg

cceegtcetcet
cagctagtcg
gagccaagat
aaaataaata
actctgtaaa
aattttgaaa

cagagggagt

gggagtaatg
tggagetgga

tggaaacact

tgttectect
cagcccgtat
atactcttca
gtctteeect
ctcctattaa
cttatacata

tcccagcatt

tctgegtata
ctgccataag
gataatatta
caatgtctgg
tatgtctgca
ctattttgca

ctecttecte

agctgccagt
tctgttgtaa
ctgatctatt
aagcatttgc
caaacagctt
cactcggctg

gcggatcacg

actaaaaata
ggaggctgag
cgcaccactg
aataaaataa
ttcaggtcac
gacaattagc

gcttgtgaaa

tatggaaggg
ctcaaaagaa

atggaacact

ctgcaatccc
ttatatacat
gtgacctgca
taatgtctgc
tgaggatttt
cgtctgtaca

ccctgtcacg

gttcagttaa
ccagttcctt
gttcctagtt
cacttagtaa
gagaaaatca
cattaaattt

atcttctggt

gacagaatca
aagttactgt
attgaytttc
taagtaaaga
ataatttaga
ggegeggtgg

aggtcaggag

caaaaaatta
gcaggagaat
cactccagcc
aaaataatta
ctgctcaggg
agttcacaag

gctggaggece

gtggagatgg
aatactgaaa

gggactccat

- 103 -

20940
21000
21060
21120
21180
21240

21300

21360
21420
21480
21540
21600
21660

21720

21780
21840
21900
21960
22020
22080

22140

22200
22260
22320
22380
22440
22500

22560

22620
22680

22740

S=50dl 10-2118565



ggcagctcca aagatggcat gegectggtc cagetcagta agagectgage tcttectgtg 22800
<210> 101

<211> 154

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 101

tctggcaaca cggectcect gaccgtetet gggetccagg ctgaggatga ggetgattat 60

tactgcagct catatgcagg cagcaacaat ttaagtcttc ggaactggga ccaaggtcac 120

cgtcctaggt cagcccaagt ccactcccac tcte 154
<210> 102

<211> 156

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 102

tcagggacaa tggccacctt gactatcagt ggggcccagg tggaggatga agetgactac 60

tactgttact caacagacag cagtggtaat cattatgtct tcggaactgg gaccaaggtc 120
accgtcctag gtcageccaa gtccactecce actcetce 156
<210> 103

<211> 150

<212> DNA

<213> Artificial Sequence

<220>

<223> synthetic

<400> 103

tctgggaaca cagccactct gaccatcagce gggacccagg ctatggatga ggetgactat 60

tactgtcagg cgtgggacag cagcactgec gtcttcggaa ctgggaccaa ggtcaccegte 120
ctaggtcage ccaagtccac tcccactctce 150
<210> 104

<211> 21

- 104 -

S50l 10-2118565



<212> DNA

<213> Artificial Sequence
<220>

<223> synthetic

<400> 104

aggtggaaac acggtgagag t
<210> 105

<211> 21

<212> DNA

<213> Artificial Sequence
<220>

<223> synthetic

<400> 105

ccactcgggg aaaagttgga a

- 105 -

21

21

5

10-2118565
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