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1. — LT RAREROEREBRFINNGF L, TEF R
a) 5 R BEARMATIIK;
5 b) KA AT AT K A F 4 DNA;
c) S XL TR AL RE—MeGME S5 ;
d) KFE5FE MBS T LAMY 3 M5 R
e) RKEEBABBRA T RETRBEA TR QW51 kT 94kt
5.
10
2. B A ER 1 TR F %, EFARRGBLBHRWBRER Z )
BSR4 64 BT H PP A

3. AR ANER 1| AN T, AT AHAEGRABOGLEIKA
15 hepcidin. pleurocidin. pardaxin. misgurin. HFA-1. piscidin. moronecidin.

parasin X8 B &G 2A KRBT

4. oA 2R | TR F ik, L F AL 8 B SR AL 48 AR hepcidin
2, pleurocidin.
20
5. AR 1. 28 3 AT &, LALFETRAEERF T %A
0 RIS TV A BGA BT P TR ), FREMAZET TR h %
e M A s AT K.

25 6. oA F|BR 5 ATk bG ik, L QIERIT B AT A AR AL BT 5 84
FK B A P 32 K 3 6 B0 76 64 I e 7 3R

7. e B A ER | TR F &, LOFRIEEGRISARGAL KR
A IE E Y A3 (a).
30
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8. fefE A LXAE—RABRIFANFTEEITNOSBNEBTT,
9. s A BK SHTRMAMAF I A0 B % K,
5 10. 2K MERFN 9B EAEERFT.

11, —# XA & a5
a. 5 —MEFHEA LY O5%RE —H e F—HBAFF], HaTHR
B HAAE KR 5569 5 K%,
10 b. 5&F —MAFFNER EY 95%E —H e F _HBAF), HixTXR
BEGALA KRG I 6 3 Kawm, A
c. EhIAA|IZR | TR FEQHLA S,

12. 5 A% 1. BHAFF L F5KI. FF5KIOL F5KIV. 17
15 SRRV, RES L BRAF I %8 ELERFQHEBAIRARARE LR
BT 5 EAMIM A5 T E ) —F AR B R X oy 3 F 0 A

13. 5K a. b. cRdPH—FE VA QORI RSB HREH K:
2 Bk a GW(G/K)XXFXK
GXXXXXXXHXGXXIH
FKCKFCCGCCXXGVCGXCC
CXXCCNCC(K/H)XKGCGFCCKF
FKCKFCCGCRCGXXCGLCCKF
XXXCXXCCNXXGCGXCCKX.

EFERE

25

14, oA 2K 13 AN RBARKR, L5Ka b, cRdFe)—FHZE
Y H 90%F R .

30 15. oA 2R 13 MBI, EHMKa. b, ¢ dPay—#b.
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16. 4Bt I M4 11 P AT =69 B B A 7).
17. R A XK 3P89 BHBRAT.

18. —FF 5 Z AL ARIE R BEF 5| 64 5 ik, BTk o5 ik eL4E:
a) 5 YA R 3L AR B AL 45 R K A BT 5
b) %7 Y AL P iR A2 46 Ik oY 2L B 42 DNA;
c) KR A% F Fr ik AT 46 Bk — M 6y M 2 A7)
10 d) REE P2 M A7) L4514, A
e) KILE ik A8 T 7| R 5 L BAL A 5 Ay 51 RT3 oG4k
5 5.
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—APABRE BT R ERE KRR EEE

BAfOAEREY. IHF 2B TRER, LEGHBREAMAEZT
AEETENHA. REL —BEMFREABRF ) HRURENEIESH =
K o-Bsd, HoRBEL(FAEMEAR)SH EALZTIRER
PR AT B EN TR NN

XKEBHSTFARBNFASERE FREKEAE, RLEBEALY
B, RERBAKRGERF XZ—RMEAHBEBRBRAAK, 2ENET A
Wit mia e ARe) LR L ERR. ARERAECMLEA SHEA,
Bl b -5 K IE P F B R SL

CZMNARE & (teleost) T2 B TV EHRRRE A, SN EMma
(winter flounder) B i F 4~ & #) pleurocidin (Cole, Weis et al. 1997). A 4%
Moses sole ¥ 4 & #) pardaxin (Oren and Shai 1996). MR &+ 45 & ¢4
misgurnin (Park, Lee et al. 1997). A\ H & & ¥ 5 % #) HFA-1(Hwang, Seo
et al. 1999). M A AL G ¢4 B M 45 e F 5 & #9 piscidin (Silphaduang
and Noga 2001). A% X F4 % #54° % #) moronecidin (Lauth, Shike et al.
2002). &% & #928 & & 2A &A% = 4 parasin (Park, Park et al. 1998)1A & — i
2 % (LeMaitre, Orange et al. 1996)F=#t & (Smith, Fernandes et al. 2000)49
RBATHAES R FER M b, oo, THANE EGEZA )T 2B
fa & F £ B 83404 & A ¥ M (squalamine) (Moore, Wehrli et al. 1993),

CZERRABH RFRAGHFF 2L HOOREFLAT
defensin K#% 88 & F BB A K. SN EHETREFFHILHHe £
BEAR o ks mei B mie i iR me 2%, Rk, A
#R 4 A2 8 & (Krause, Neitz et al. 2000). A #4 ki (Park, Valore et al. 2001)
VAR 40 B #) ¥ (challenged)#) 2 X & 4% #5 #9 9%(Shike et al. 2002)F & &
TIRTFTELFREBROK, LXARAEREFAY. FLRKARAE 2
KIAEE I E A, X2 AR hepcidin 3 LEAP-1 (FF & & 378 Ak )49 ik
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CAIAA R AT b & RH5F 6 R R K HAH 3 3T B AR (Park,
Valore et al. 2001).

FoE K EA A A 69 A (A 44 Hancock 49 US 6,288, 212) .
EZHRBARGFNT £ OIENAR Kbt ¥ HATEMFRE, s
S RATIE FHOER], FHEEABEA EHG iR TR g, XA
% ik F i AT ERE S K AR F R AL R E K.

Ht, KAAMHEHERB—FEZHAEGREA KRG T .

P&} %3

—7% &, REAPRB—FFLEZLRDIRE KRGERBBRT I 6T %,
BT 84 7 ik 6L 4%

a) 5 B EAR B AT HE AR

b) % %A P A AL 44 K69 A B 48 DNA;

c) %A% T PR AL 4 BK 649 — ) 64 ) 3+ %) (flanking sequence);

d) KFLHMmEMER 7| AN M, &K

e) XKEE MMM BA T kLT BBt A TR QWL MY
3 e44% R 55

—7 &, AEZBARAM hepcidin H AR 94 F R AR -F 0 RIS 7).

B—F @, REPARAM pleurocidin KR F R AR T HREBA
7).

F—F i, ARXARBELSATER. 45 BF/RY HHDITHMAE
YK AZBR 516951 4.

H—FE, FREAARBEZHDILA RGBT I KK F *.

W B &9 ) R

B 1 Frw b £ P69 pleurocidin WF2 ¢cDNA # X K5 B ##iE
(A), TR 64 B WF2 37K X (plot)#g B 7 (B) A TR &) WF2 #4382 45 My 44 -7
FH(0).

B 2 Ff 7 A % 2 hepcidin 4 cDNA ¥ 384 R,

B 3 P w4 3k 2+ 549 pleurocidin A AT 31 .
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B 4 A7 % 3 % pleurocidin A R BE 485 7] 49 PCR ¥ 384 K.

B 5 Ffow Ay 3E49 &9 WF4 X B 4551,

B 6 PT T A 3 22 7+t 42 49 pleurocidin 4 % AK A 51,

B 7 BT A AR &M dA8 20 4% 7P 64 X 36 pleurocidin A B £ X 89
%X,

B 8 A A A ML B P X 2 pleurocidin £ i& ¢ RT-PCR 4 £.

B 9FTThEMN ML F P X pleurocidin A B E XWX L L,

B 10 AT A & M A 8¢ 64 3 #& pleurocidin & B 49 Southern 5474 &,

B 11 BT A & #0864 3 25 pleurocidin AR ¢ A RAMRTER.

B 12 BT = A4 F £ M 048 49 pleurocidin A B L keg L s F B F4
S LEHTER.

B 13T 7 AH R FHK NRC-15 5t i & A %rhat s %,

B 14T ARTHKNRC-13 @B E/HrhbgE k.

B 1S BT BT NRC-12 X BB E A Hrhth it R,

B 16 P77~ A %5 1 & hepcidin # & #3& (A)F=38 5 $£H(B) cDNA #%
FHEFFABRA. DB Atk & ¥ 64 hepcidin AB W& F/4FEFHhHh+
FH(C).

B 17 FF = A2 S rhd ah ok & R E #6492 hepcidin & 7).

B 18 AT A xT F ek o) £ 8k (A)A= K & % 8 & (B)#9 hepcidin &
B oy sk 3EE R,

B 19 B A A F & %69 3% 2 hepcidin 4 Southern 2 X A7 4 £

B 20 AT h AR A6 R BR ¢ X & hepcidin A3 E &
(actin) K H R X 8y AT 4 R,

B2l i A BAREGSESHRRARTHEL IR QTR
(b)hepcidin #» Lzh & &G KB KX ey o474 &

B 22 e AhAR TP EMMeELS &Pk 18 (A). 11 #(B). II
A (C) hepcidin A LH & & (actin) 2 B £ X 84 574 £

B 23 BT 4 BT ik % % pleurocidin #) F sk 69 36 5 £ ¥ R A 6 F B 64
TEH.

B 24 BT 4 PTi& % & hepcidin 97 4y K5 £ KA F e+
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&A.
B/ 25 Fr~ A4 150 mM NaCe A& FA4& A A Ik NRC-13 #9iX4
%,

A A &% oA

AEXRAFHBI A FTRAHNLAAZI L, PRARKCERLRRT
pleurocidin #= hepcidin) B B #9 M & 5 5| R &R F &) . KA A 7 HRABET %
& % # pleurocidin = hepcidin #94% B B A5 5 A B K R AR SR AL 04 % TR 5]
8 F B

BE—ANERFTEF, —REH, TEHFTERB/T 2L ZT —A
KEBRN, RAEERZZRAKREES AR NEE, REGTEHERR T
ARBABGAIIK., RBRECHRIIRENRGERIRELLE
E4n I R 7 5 AR R R B AR R R, — B 5 R T AR K,
T S X g ALK ARG A F 41 DNA, BTHAZEMEF 5|,

AL RE “MEFF]” 4845 T R34 (at or near)%h AL ILH Ak 69
BT 5] — AN RAAN R HEBRF 7).

AL TR B S Ao TR FPNQRE, RITERT
oz T AR A B K% 69 S0 MR Z A (RL AR REZ AR,

YARE S B Cein B W 5 — ARG DIE, ST A BEA
¥4 RRES, PR dgALHs R B A MM EMfidd iy, A— R FF, AT
R QFTRBED N 2 9FERF, A—B6TFF, AL LA
Fo L E WK £V 75%. 85%3Kk 95%8 5 Bl —H., E—%kHF ¥,
KRR 65 PN AR T B % A5 P i € 4o BR GG AL BR 5 5| B 4 G BT 18 B %
ARG AL B ) B 6 AR LR X, AEX AT, TARE BN 4 & A
Rk 45 MY R R PT IR B Sk A R A4 TR AK

%] 4=, pleurocidin #= hepcidin #) AT & (prepro-)F 5| M & TR 5 . B,
B4R A S AR AR BT 4, T A A4 pleurocidin-fo
hepcidin-% 24 A 5| . TR BIR FH Mk, THRELECH LGRE KRG L4n
AR AT RERRKRA BRABRT IR T 6K, F TR 484U R
REZEX—RREEHGEECRRN . HEXFF 5| %A 3T R 6308 KT 42
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#£ % % pleurocidin #= hepcidin ¥ X gL 4 RN, Flde, £V 4 2
8 4 B W, oy Ao B PR

33 F A SFF A ) E BK 89 AT (pre-) . /R (pro-) & AT & (prepro) A 71
“H? Fe R BAATHANL: ‘A MATRKGESRESEE IR
#5). “BR” 38R K K (propiece). /£ pleurocidin ¥, FTE&R A B AL
FHAXKBHMEF R, £ hepcidin F, FFEHRH RIERBKEG L
HRB, EAATFHIERS MR P, RE LN PR K REH
pleurocidin 3| 4, ABARYE 3L AT X A= 3>k #94F X (UTR)1Z 3 hepcidin 3]
4.

T8 it PCR &4 ¥ % A % £ pleurocidin 3 hepcidin #9 B A 7], X
[EMAB TR —2F PCR IR ER, LF—A514insE5RBRE
KB RAF) 0 5 M FBAF 5 EAMIEBRE S, LT AR R A S EPT
ERESARKER FRT, A5 5 RAITEREARGRER 6
HEe YHRTFREA. HiEEM, TUAAERLECTRET], Fadair
A E R, Bldo, RAETAN TRIEFSERE 5T B —F T
HRABRFF . w3t SHERFFIRRTHE, THERLECH IRTA
5| T2 L ATH A E R, SR e, AF B LA 5 24T A7)
ARG BRTRHAZEEZHAN.

AEPH—NFERFTEF, BRETETHFI 1 REBAAWF T B A
5| 2% R Y3 B A 1Y pleurocidin T & A IR,

15 F5 1
MKFTATFL(X)a(L)o(F)pI(F)q(X)y VLM (X) (V) E)s(D)(P)u(L)yGE(C)w(G)x
HoF:

nA 1-3 ub okl
oA 0-2 vA ORI
pHOXKI w01
rA 01

s A 01 x A 01

th oK1 yH 01
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z A 031
FFH 4o T HY PR
x+o+p=3, s+t=1,
utv=1, wtx=l, &
q+=l.

AERAHYERFTEFY, BET A5 PL1 X PL2 ¥ —AXREANARE %
i 5] 84 BT 5 S R R Y38 # L 49 pleurocidin F #9 A &,

PLI GCCCACTTTGTATTCGCAAG
PL2 CTGAAGGCTCCTTCAAGGCG

AERHEHRFTET, RETRHEFF) | REAIZF I HHEBE S E
BT RY 3 A pleurocidin F &9 A i,

BRMEA 7 1
(V) X(X)(E)a(X)(Q)HE)L(N/D)KR(A/S)VD(D/E)
A

a0kl e 1-3
b0kl £4 01
chH1x2 gAhoR1
dA 01

FEA o F R
a+b=1,

ctd=2, A&
etftg=3.

A ERF P A “X” 812 E 8L, BAXERAESS
S| 1AW A T | A5, Rifo® 8E X RIG8AF5 LAY A

10
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7},
AKERAHFEHRFTEP, REATEZFTHK II. L. IV. V X%BAFEK
A B F ) % R Y 3 hepcidin P 69 A i,

125 K 11
MKXXXXAXXVXXVL

12 5 AKX 110
MKTFSVAV

&5 K IV
MKTFSVAVTVAVVLXFICIQQSSA

25KV
MKTFSVAVAV(T/V)(L/V)VLA(F)s(V/C)(C/M)YI/FYQ/MNX(X)nS(S/T)AVPE
XXV,

EPnhoR1UAZmHPH oK.

AERQERTEY, BRETEFI 1. RES 1 R%BAFTERF 6
B 5 RS R Y ¥ hepeidin ¥ ¢ A £,

B35 1
PEVQXLEEAXSXDNAAAEHQE

BB 51
PFXXVX(X).(L/T)EEV(E/G)(G/S)XD(T/S)PV(A/G)XHQ,
E¥PnAHoxkl,

ALY —ANFxFEP, R4E4T HcPA3D3 Fo/3 HcSal3’ 4 7| K %
BT EFP OB ERT I RERAITER P QBT F) LAY T 5 %

11
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TR A ¥ hepcidin P #9 A i& .

HcPa3b3” 3’ACAACCTCGTCCTTAGGS’
HcSal 3° 3’ ACGCCCGTCCAGGAATYS’

J 3 44 4F FR 2 M T

R KT BTt 3 ARG RERTER /RS, KEAMKEls
&, RATE. BE, HilsW. AHERRL K.

HAKRBMETA TRV @A ELBOERF/IRE., IfQHT
YHANALZ, AFRAKRTATFORRSHENL., $E&R/RCEPEALY
NG P

AXANFHIERTIAEMERLE, A—R6)FF, nRALHZ
BRIy, @O AR — XA ORL s, AmELA
T H B EFTR, E—8HTFF, ELHGKT OIEN/RE
Bl RBREBERGW B AW RATER). FEGTF/RRFFE
EHHMREBRARMEOBRER. SATENERTRE AR A EA
KB AR KE, KRTEBIBARZRLY, A—SHATEHLE R
REAY., RTEHFIEMEKENLET. E—RFLT, #$AESH
ABEAY, A—BHTr, HEIHIBRERBER LA ERLWL
AREMEY, A—%HTF, HARLHIEEHEY., SRARRFAET
A R AF LS, REAEREIFRFLE—RETEAE, TRXALR
R RE—FFREFREARAEADXBR T RE,

LA AN AR AR AR AW e, BEREAFLSHE,
AFTEREA-FXSFARBRGERBA LM IREFHAY, £ 7# XA
W1 4 T ik R %o ) (B L 45) 4o Mar. Biotechnol. 4: 338,2002).

ALPAFERT SHAER, HFLXBRBAKRYETALAHKERPLE
B, EAHERIHGH T, HANFECHETHEARFINKEHLEAZE
v 80%3k 90%F) Bt B 5 AR, ARG ALC A AR BT 5
i) GW(G/K)XXFXK
i) GXXXXXXXHXGXXIH

12
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i11) FKCKFCCGCCXXGVCGXCC

iv) CXXCCNCC(K/H)XKGCGFCCKF
v) FKCKFCCGCRCGXXCGLCCKF
vi) XXXCXXCCNXXGCGXCCKX

A EC BB AB R I FTOERTHABFTALE 4 ok
11.

A ARG IE RAATEA . E— BT, XA ST
H KOG AR M R E M. T 4F 5 R 6840 64 ) F L35

SR FRABAOBARBHEAKBEME. BEARBE. PHBK P8,
MR, BRAKERREKEFSF)

- R FSH AN R BB (B R . R, A

SAREERKTRIIREH TG RARRFRERENR, @ D-
RIS PR Ao 45 2B B A 4 (peptidemimetics)

—AREANRABR K

-C-R 3% 32 N-K 3% 0914546, @45 F BBtk

P BR A SR X (7T 5 BAS M3 Anfa st E IR i @ %5 h)

% & H)-F ik

CRSEE S

4o i i% (Douglas, Gawlicka et al. 1999)%} £ i # sk #1749 5%, iZ A FF A&
sb5| 4k H A% . £ Halifax, Nova Scotia #) Dalhousie X ¥ %) Aquatron
KA (facility) ¥, ¥ £ 237 fo 4k (stock) 49 K & # $% & (Salmo salar L. )4
HAESAR. M. BLEG 12°C #H &Ry, EREFN, AW ERATEY
= F B (tricaine) F A& 8% 2k (MS 222,0.1g L', Argent Chemical Laboratories,
Inc., Redmond, WA, USA)%# & st.(euthanised). FTH #9shdpa B ii42344
Dalhousie K ¥ F B E Sh#E R & B AL EF 2 -Halifax 3 X 3h4h X IR
BELMA,

13
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4 B & R

A 17°C. MBs X & W % (Tryptic Soy Broth, TSB)¥, ¥ # & A L0
7 & L F¥ (Aderomonas salmonicida subsp salmonicida) # A449 (Trust et al.
1983)3F 22T A K F . R @md &R 600nm 469 KBKHFAERE
Hanks - # % 8 A (HBSS)Y ¥z @ €& 54 5x10°cfu mL'. A 50mg
L' TMS A#kBE: 3 48k & (84 200g), /A 50uL HBSS ¥ ¢4 2.5 x 10° cfu 48
B 25 AR LS ARKTIRE., RAMRAFBGRIHNGLEH
EHTFei T PR, EHE 3 R, oL BAZHesté
ZRAHARKELHR, ANEFRRELRFHAANTFERGESP.
AT HRIANEAFER LA AN, SRR R &6 EE T
(posterior kidney)#t /7 #53X A T ML B K & 27 B8 (tryptic soy agar, TSA),
B FTiR T3EFiTE. M Dartmouth, Nova Scotia Bedford 83 S A5 FF it
AT mE R R F R AF K& #F KL B & (halibut)d L2 A K.,

RH

REARERE. 5. wVFMH. . ME. . ¥t (anterior
kidney). B RAE/Evt. 8%, KA. P £, A M. . PLKR A ) 2\ RNALater
(Ambion, Austin, TX, USA)¥ , #&kA& #£-80°C A %|4# A . & RNALater
(Ambion, Austin, TX, USA)¥ i 2t K ] M & 44 4 F 80 £ Ml st o 1) 45 27
EM B HER, REHEBEAH 05-1.25 ml RNALater 4 1.5 ml
Eppendorf & ¥, RA£-80°C A E|EA.

Pleurocidins
VAT 8 EIF k4B 24 FF .

pleurocidin cDNA # 4~ %

1% A 8 5t FA% 3 B8 (PleuroA, PleuroB; & 1)k TRt f £ et &
fik 69 cDNA X & (Gong et al 1996). ¥4 1% 3B vA 80,000 °% B /& /AR 4T H4F
tHd 8RR FHE—A A HyBond LB B LA E S A, IR ERN S
BRAE 50°C #3044 K 3% 471249 PleuroA #= PleuroB #5449 244 5 ik

14
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48 B 42 3, JH A AT i 69 338 24 1X SSC/0.1% SDS 4 50°C #:.7% 45 min.
ERNEZHTAESFETRREIZTHRRMER, FEHBEH
R A B RAT 100%28 B e LA BE3R, 12 F ABI373 3&4% f 3l 5L Fe
AmpliTagFS Dye Terminator Cycle Sequencing Ready & AL & 7| &
(Perkin-Elmer, Foster City, CA, USA)* #A € EARB# AT ANA ., # A
Sequencher (Gene Codes, Inc., Ann Arbor, MI, USA)#» DNA Strider %t 5 5|
FbH# AT 7. #) A SignalP (http://www. cbs. dtu. dk/services/SignalP)*t £
AXRETHFFN#THR. A GCG &(http://www. geg. com)dy 3Bz 3t
] (Helical Wheel routine) k423 FT U] 449 3 8 KA 1) 69 3825 45 4,

X H4 PCR

1% B 2 & M #1488 pleurocidin cDNA 4% &% ¢4 # 42 3] 4 (PL1/PL2 #o
PL5/PL3’; A& 1; B DRV EARMAFF . FHEALZH4: 94°C. 1 min;
94°C. 30s, 52°C. 30's, 72°C. 90 s, 3 35#&%F; & 72°C. 2 min, ¥
A 1%FEAEBICT . RATR QBRI T TR, R\ HRE
L9 $ #] Al Gene-Clean (Biol01, La Jolla, CA, USA)*T 4 #t 473 B3 %, 1%
£ Topo TA2.1 # 4K (Invitrogen, Carlsbad, CA, USA). L. 4= L Frik, 3tk f
BB Z A5 BRITRA oo, @it 5 ATEE cDNA A7 ik
AEANSTHLE,

i it RT- PCR %% € ¢ £ # £19% pleurocidin # 4 7

A K EARIE Douglas, Gawlicka % (1999)F7 1K , A £ M 38 & Bk Fa iy F
2% & RNA,AR$E ) B R4 H5L9 4, ) A RETROScript X7 £ (Ambion,
Austin, TX, USA)# 4T 2 ug % RNA #) R4 K. 1 F PL3 Fex} 5L P £ 37 5K
2 RBA R #6314 (PLS’; & 1)k#4T PCR. FRidH ¥ 6h 54+ 5 94°C.
1 min; 94°C. 30s, 50°C. 30's, 72°C. 90's, 4 32 #43K; & 72°C. 2 min,
¥ = E| 2% NuSeive B F . 4o E TR #H4TEE I, LN 5.

IR AR &I E 49 pleurocidin A A FI 4G K =2
FIRARBRFEK. AT, PR LA, . & FM. GFHH 3

15
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AR BR RNA (500 ng), i it Northern 5-#7%F pleurocidin #4847 4% &
RIXHBATT K. & BT WF2 # cDNA & 89 43R4 A S M 47
5 ¢pie /£ 60°C #= UltraHyb % X % #& (Ambion, Austin, TX, USA)F #F
WA, ERET X AEAZH, HiZPiLE 50°C #2 1X SSC/0.1% SDS
F 84 A F sk 1h. 428 3 WF1. WFla. WF2. WF3. WF4. WFYT
Fo WEX(R 2)4% #4931 49, £ A RT-PCR )k o#7 & #4042 R ) pleurocidin
MR RR, RIBKIRE A 52°C 5, PRI 6444t dmal — B Pl 3£ .

IR AT B E 4 pleurocidin A A 7 #) 5 &

R A E SRR R £ 5 R FM A T LA F Pleurocidin A& B 49 &
B, EF—R5F, M 20 4% &G A 13 dph). 10 £4 % 5
(metamorphosing)%h # (20 dph) & #7 & % %h &.(27dph)#) 354 (pooled)Hf &,
MAEFVEHE41 dph)ty A BELEL, mF & E T RBARRF & b
T MR F 4 & RNA. #&4E FT £ (Douglas, Gawlicka et al. 1999)4 & RNA,
BT AR ARG AL, FEEAT4 PLS A PL2 AR LR
RT-PCR 4 5B/ #HToH. HHAAFRXRARARZGE T KF AR
pleurocidin & A &) A 2t B8, #R4E A7 & (Douglas, Bullerwell et al. 1999)%k 3~
¥ EE mRNA, ZAF AR AEARLHEE. £F 4 &80
3\ ¥, A2 &4 E0HL, 5 9dph). 10 £4 4 £(15. 20. 25. 30
A 36 dph)#BkE-(pooled) A, FAEFH U F 4 & (41 dph)sy A AELALR F 4
% RNA. A WF1. WFla. WF2. WF3. WF4. WFYT & WFX(%&
)4 7+ 69 5| AT AT RAE R AR A F M-8 69 R F pleurocidin 4 % 4K 49
Rk, E5M4e LERATE,

Southern 2#7

st E MM, AL C B & (IEY Hippoglossoides platessoides
Fabricius, K& Ktk B & Hippoglossus hippoglossus L.A& &M% £ &
Pleuronectes ferruginea Storer). B 448 & (Melanogrammus aeglefinus L.).
8% & (Pollachius virens L) 3\ & (Osmerus mordax Mitchill)#) BamHI-#=
Sstl-Baip ey R H 48 DNA, &8 & & 352 WF1. WF2., WF3 #= WF4 #9&
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A 28 %, & 6 & ENAE A R4, IR A 34T Southern 547 . =87 Ff i& (Douglas,
Gallant et al. 1998), /& 65°C # XL &, ZaFERT] A A KA H,
H I EP T £ 65°C #= 0.5X SSC/0.1% SDS F #67% 1h, MERET X b
o B EHES 0.5%SDS ¥ F BAA et /7H B, FRIRET
X &b TR EEFERAGIES.

X e 8 XK EH pleurocidin A 9 X %

MEME 8. £4 8 (witch flounder). K& # Kb B &6 LBk Ao
T4 B & RNA, Jrde LT # 47 R4 L (RT-PCR o #47). NEME E 8¢
£ B 8. #F % (American plaice). KEFEKILE Se9 o AR, A
Petrale 8t & .C-O & . 3% & #) 8 . 47 5 4 (Starry flounder). B M 8 & (plaice).
HREZRIWE BB KFHRILE ARHRT S E L AR DNA, A
% % M 428k pleurocidin cDNA 4§ % ¢ # 48 5| #(PL1/PL2 #= PL5°/PL3’; WL
A1, B1), ByEe5M44H: 94°C. 1 min; 94°C. 30s, 50°C. 30s,
72°C. 90's, 3t 32 #53K; A 72°C. 2 min. ¥ = #4e%] 2% NuSeive 5 fik
¥, e LR BAAE RO, LA,

B 14 &M #0849 pleurocidin WF2 ¢4 X AABE @46k, B A AMK
B BT 4 Bk B &M #2849 pleurocidin % cDNA #% 8 % %|. A F PCR #)
S ER TRELE, BIFHRABAINEBBEFHINTFAXREFH
7. #TKRRTA pleurocidin A&y R EE) A 3 K. EHEFHALTF
L E AR R R — 0 Sstl FRFE A 308845 5 (GAGCTO) R 8 % Rk
B 4% % (aataaa), B b A1% A DNA Strider(Marck 1992)#) Kyte-Doolittle
% JAM) 22 69 TR pleurocidin % Ak WF2 #93K X (plot). i #E A ##F L B+
T Fii& s #89 pleurocidin #9i2% . B c. A8 13 GCG #3%3e 403k N M 2 69
M pleurocidin % Bk WF2 #9Bk Me) ~&B . KR A T AB AL
A &K (boxed) MMM KA TR, LT RIS Rt F —RABRGHLT
AT .

£ N KA E LT pleurocidin A4 7| ) 5 &
1% ] 2 pleurocidin (WF2; Douglas et al., 2001)#) 7K 5t P AR TR 4T & 5%
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HFEMMERARLE NGEM X F. KEWAN LB F R EH H 5 KB
100%%6&.. 4% /A BamHI. Sstl. Xhol & Eco RI*t % FA4R, #BHEHANR
HHEEERE LML F= NS DBRFTRA. 128 ABI373 &4+ f Sl 5
A2 AmpliTagFS Dye Terminator Cycle Sequencing Ready R A X 7| &
(Perkin-Elmer, Foster City, CA, USA)* AN LB #HATT2RAF . F A
WWW Signal Scan (http://bimas.dcrt.nih.gov/molbio/signal/)4% & TransFac
Ao TFD #3% Extd# X B T4 4045 5 8t47% %, jFHi@id Baylor E¥%
(http://searchlauncher.bcm.tmc.edu/seq-search/gene-search.html) 4% 4% #4 4% 2
W &30 64 AL B B T T kAR B 3 F

Hepcidins
VATF 69 F AT ik de B 24 BT,

Hepcidin cDNA #) 5-F 4 b4t
M & M 08 EST #4348 A& (Douglas, Gallant et al. 1999)F %% 7 8 4,

MK 5 & & H 3% & (Douglas, Tsoi et al. 2002)F 5% T 4 &5 A hepcidin
L4 & EARAM G EST 5. 1A X &k 55| 5 & dbEST, BLASTX o #7
BTk BB ARTEHHEALFFI(C23298.1 = C23432.1), kB Hureh
# (rainbow trout)®y — 4/ 5 (AF281354 1)F= 5 4k B 4 ##(medaka)ty 48
Fl & %] (AU178966. AU179222. AU179314. AU179768 & AU180044).
1% B Sequencher (Gene Codes, Inc., Ann Arbor, MI, USA)# DNA Strider
(Marck 1992)#t 47 5 5| 5-#7 . 4£ &) Clustal W (Thompson, Higgins et al. 1994)
it A 5+ Ao AR LM 4E M (matrices), FF1£ 8 SeqVu (Garvan 1996)it 47 B #
TR, A ELRSEZEZ PSORT (http://PSORT.nibb.ac.jp). Compute PI
(http://expasy.hcuge.ch/cgi-bin/pitool) . & W % & & F 3| & #
(http://npsa-pbil.ibep.fr/cgi-bin/secpred consensus.pl)k 4~ Fm N Ksg4z
55 5] pl Ao AR LA AT A 0 = SRS M FUNAL B AR G A R R 64 ok (G
0 F A AR K W 35 ) FFAR B 3K 2k 42 R IR — B T,

Southern %

18
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M & M B & (Pleurofzectes americanus). * M % % 8 (Pleuronectes
ferruginea). %8 8 (Glyptocephalus cynoglossus). B & F 8 (Paralichtllys
olivaceus) . ¥\ J& % (Hippoglossoides platessoides). X % % & % (Salmo
salar). Z. 42X %% & (Melanogrammus aeglefinus). #1J\ % (Osmerus mordax).
N B 8 & (Eptatretus burgeri). /% % (Scyliorhinus torazame)® & 4 4
(Acipenser transmontanus)¥ A& 4% #] i£ (Douglas, Bullerwell et al. 1999)%] &
AR DNA, EF ARG KA R AE, ARIBT e300 B A
A Sstl i 4k DNA (7.5 pg), ¥ FT4F 7 Bhe A 3] 1%37 IS5 48 5Lk L . 4% A DIG
#71% X7 & (Roche Applied Science, Laval, PQ, Canada)k #fitst & 1 & £
M #18% hepcidin 49 WMENPT....GCGFCC &L B3 A 49 104 bp 384t, 12
F Easy Hyb &7 & (Roche Applied Science, Laval, PQ, Canada)¥ £ 5 J£ £
42°C %% 2h, EMBA 0.2X SSC, 65°C %A A DIG X KR KA &
(Roche Applied Science, Laval, PQ, Canada)# #1435,

# it RT-PCR X & 1€ 4 hepcidin # A 7

ARIE AR5 4G cDNA £ 70 (R )Rkt 31 M. AAHAAFERLAB R
A A K AR A hepeidin K B R & 454764 A 2t B, 3 IL3) & & mRNA
HATTH Y. BRAZINHHFATRBRIFRLE—FIHHBEARA R E
RHR AT R A E L0 DNA F A 05 3% =4,

R BRABEEGHLIA B, A RNAWiz X #] £ (Ambion, Austin, TX,
USA)M A B e 69 B £ M I BUR R  Ao B  R B2 02 G o K HL B B 28
L 4B % RNA, 48 Tmm £ &AL 5 £ Polytron 47 % F (rotor) 2
T (stator)#F £ 25 (Kinematica)#f B . sboh, A 20 4 %) & (4L, 5 = 9dph).
10 a4 & (15, 20. 25. 30 & 36 dph)WBEA M K. BmEF V44 441
dph)#g P BEZE 4R Fe R £ M ISR BT R 7 5B RNA. A HEFR75 4 49 DNA,
AR 3B 38 F1% 1 Ambion DNA-free TM F£. R =2, ¥ 4 %454 DNase
[ N2 E &6 RNA ¥, FTAE37°CHF 1 J8t. ®EF /B, A DNAse
KER R EWRB, 1%/ Beckman DU-64 4 K% K it k4 W RNA KA.

M 1pg & RNA ¥, #] A RetroScript iX.7] £ (Ambion, Austin, TX, USA)
A% —4% cDNA 4, #] B rTaq 224 % (Amersham Pharmacia Biotech AB,
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Uppsala, Sweden)2 Advantage2 PCR iX 7] & (Clontech, Palo Alto, CA, USA)

TP R L 64 HAT PCR, AR KBEER 3 ¥IlE., 578

M2 95°C. 1min; 95°C. 15s, PR #9iB KIBE . 30s, 68°C. 30s,
3t 32 B3R, 4°C 4R A. vA 100 bp AR 4 4 47 £ (Gibco BRL, Gaithersburg,
MD, USA), ¥4 3 =¥ m3| 2% NuSeive x5 HE LT, H#)H GelDoc
1000 & 1% #% A% 32 F (documentation) % %4t (BioRad, Mississauga, ONT.,
Canada)#* Multianalyst 3k T T & FH 2 F.

KeEe o XK EH hepcidin A F|H 5

MM BARBG K BHERE e X BHES ST BEREBEF S L
RNA, 4o L A7 84T R 4% K (RT-PCR 2°47). 48 #4835 % (5 A legend,
K 2), ¥FHEYE&MA: 94°C. 2min; 94°C. 30s, 52°C. 30s, 72°C. 30
s, 3243, A 72°C. 2 min. ¥ 43| 2% NuSeive #IKF, 4wk
Frid AT F MR, LB,

Er e & T A& BR

B 3 8RBT 5] (B A 248 3 38 ¢4 L B #= PCR = ¥ 9 4% B 5)
-3¢ pleurocidin # KA FNM AR T A5l Beg Aak. BF, RIES 24
FEI oM, T AR FIEQR B F A RIGFH B FRFFEKEL
AR, REA —LBABOSAERR T, B F LR T4EH AT 4L
WE A RE R (EA BSHTF). BRBUTH B IR ERET EHGR
/bR, ESHBEAT, T L ABERMRTOETRERF 5L
CORR I KAT T BT, AT A R ARG N-R3%. —EREext N K3
WATHBHE, THE N RBLHRT GW X GF 3 F £, BALFH
RAEMBFRE. oo, T =4 HF AL WFla (NRC-2 #2 NRC-3): —
&8 N K3% GRRKRK, @ % —FFR4H., EE®EALT, BALE AL
BRMEARTHBRMER R, LTEFRATRIBIKY C K34, 24LF
SR CRBALBRPAI T E#H, BFAT C KRB REABMAEHA TR
FEN: (D)—EHRREIAAL C RFBREWL, AN ARREREBE
FEAL AR, () C RBWEA XN R LA REARETANZR
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REWH—HrmRERBAERK, HEARGIELFTLFS .,

ARG AR ARREE BT R FHBEARS T
3 (NAPS)i# i$ N-(9-35 ) F A H A (Fmoc) A by, KA 7|k 4
P, AEMFALTEL HPLC Fo/f #0474 ke 46 B . 2 NRC-7
i it RP-HPLC 4kt — % sh4b & 3| 3 AF B R 694 5%

B A G & & 2k ¥ (Candida albicans)

ARG AREIIAELR 5 F. KEKFELLEHHKS Candida
albicans # 37°C %K Mueller-Hinton H % (MHB; Difco Laboratories,
Detroit) ¥, % & X @& KA A 16°C BB X & K % (TSB; Difco, 5g/1 NaCl)
Y. FTH EAREAAE-T70°C A B RLAE R, FFHERBATRIZR, A TE#
Bk ETHILE XF 6 REW. Hancock 4% & 1. MEBLRE
(Pseudomonas aeruginosa) K799 (261 #5#4k). MEABELRE Z61 RA X
RB G R, %KiV 11E (Salmonella typhimurium) 14028s (MS7953s 48
). R ITHE MST7953s (defensin BA HB). ABEARFHKRY
(Staphylococcus epidermidis) (AE Ve K45 8)Fadt ¥ EHHREHK EF 83K
# (methicillin-resistant Staphylococcus aureus) (MRSA; 3% BF# b T &
¥ A.Chow 1§+ 453) .

K 3% A # (Escherichia coliytk CGSC4908 (his-67, thy443, pyr-37),
JaH . A L4 8RB E 84 A (Cohen et al., 1963)® E. coli it 44 4% %
TS (BF & K%, New Haven, CT)% %424t kR 3E4¥ 53] # 88, A 4h £ 5 mg/L
FA 3. 10 mg/L fk¥#= 20 mg/L L-48 8 AL 49 MHB (Sigma Chemical Co., St.
Louis, MO)*%k 4 K E. coli CGSC 4908,

¢t & (salmonid)# R4k Aeromonas salmonicida #)®#F X 3%k & #+ &
(field isolate)k & IMB H AR & F <,

s N SECE Y o

#1A &1 Wu A= Hancock(1999)#& it ) Amsterdam (Amsterdam, 1996)
BRI W ATy ik, AL R B 3 )RR (MIC) & A4 5 P 40 AR
4., /£ 96 LI &M (Costar, Coming Incorporated, Coming, New York)
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PR AT HATRREY R S, o LATE, H@mE R C albicans £ ¥k it
FOX B P st SE KB, FAREH R 108 cfw/ml #) RLBFRORE . &
96 FUMF Il md KB Bk, FEELSHBETHE LA,
st F E. coli CGSC 4908, 1%/ B A2 t9 MHB. ##Hl 2 X hE KV T
REF F LT BILCEA R A)FEB A KRKSH—F. &— MIC A
XEH =K.

F R oH

Wi EFEF, ARUNERE TR HRKEMIC)H 10 41234 MIC #
Frik Kty i A= C. albicans ¥ 7%E 4. RN A MAL KE MHB FH#E
FEAEEGRY ., AT oG BAE R BB AT oL, B
4 MHB 35548, 8P = A6 L. %8 o e & At ad 8 A st 2z B
HH., BNAREEARK.

AR P RR 4 #) &

PR BT AR B 6 FRom)

B 3(HAEXRERTY Y ABER PCR FHHHBAFFHFH

pleurocidin £ B F 71 ) 44 AR KA S M A T - 51 L300 Kb,

rat Ak 9 B )ik, PTRARREA S Efr BAER b AH T
S BRIFFRFRAKKRL, TEARYV B Lo THAH &

a) AMEITERF, LKA RAAA+1. HA+1/2. DA E #-1, #FH
C R BLIRAL &M it 4L A W e+,

b) A NRC 4&1% M it (http://bioinfo.pbi.nrc.ca:8090/EMBOSS/index.
html)42 4t 4 EMBOSS Pepwheel #= Pepnet Z % B T E & 547 38 4% 46 Fo 37
MR F FARFEKKEGS B .

wob, REBABELOEAZLERT T, BFFETRERLAEA
BT THRERFHREKRKR,

ARAB JUAS B & R R T A AR B AT 36 /45 1k SRR

a) EEZHEAT, B FLAABRRMERFHOETRERFS L E R
BRAT F42KF, T AT WA TR B AR N-K 3% .
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b) —ERAEALEAL N K%, T4 NRKZBLEST GW X GF #948F
2K, BALFTEANAERSE FRP.

c) Hsh, FA T AMIRAL WFla (NRC-2 #2 NRC-3): —# 44 N
A3% GRRKRK, ® 3 —MFR4H; BAHAFBHLANF G EELFTH
GRRKRK T & #t &M, BidtfrizHRK,

d) REAXEHALT, BARCAERMARTHBRBEL K, B
oA TR AT A R BIKE) C K%, BEFZRY C KRB RLABRGEN
BT AR, BFEHT CRPALBNAERATHLEN:

(1) —EHRBRERAE C KEREWE, shikAHLRE L K BB

16 # AT AR
(2) £ C REBWLAFXEZN A LT BARATAALRZER B —
o RRRMGEWIK, R EAROIELEFERF P,

WBIAREFTE, RN ERE LR TR A HKRGRGEN., AKX

S RIAIE F AR RT AEARRNEAFA FR@EFFHRE K,

Ehp-ER

Pleurocidins

cDNA A 7

IMETE G E Ak cDNA X EF B8 2 M ABERFIME—2, Hik
*HRAASTFEL5 AR PCR Z4 WF2 —8 (%= F). EM14H 356 bp # %
75 68 N RILBR G F AR ABIER (B 1a). KT polyA B, A4 26bp #4 5'-
FEF XA 84 bp #) 3-FF&IFR. /£ polyA B L 22 bp XAMEH
(canonical) % R F1L1Z 5 AATAAA. BT 69 30 AAE R 6987 22 A&
A & EFRKE (B 1b), TR AH WAL EIZ T /K, LKL Ff
i #4 A& 3 pleurocidin # £ K 3% IT &, BT FR 49 23-47 N B AR L B A7)
B HE KR A pleurocidin BABAF 5| RE(FT &, B la). Prik#y
MK R ZNAEER, RE-NROAFTEAUFTHREABRAL, &
% —@EABRKAAER S £(B 1c).

RERR 21 M BABRHBRA TR, KR EIAERR pleurocidin
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%, HRE T Cole et al. (2000)%& i #93Rid .

A B 48 PCR

£ R 5|4 PLS'Fe PL3'Y 3 7T W& KRR #9454 (WF1-4) (B 4), &=
MAFFINTMEREFFHRD—BFEEEBRTEEHRERE (R
6). &M 5|4 PL1 = PL2 3¢ T BE& R E 694 % 5 5 2- & WF2 #= WF4,
AR Wty EXFTHFINEKBEAET). BERAESTFHEHE, WR2
AT aANE 5 & i P K BKX &6 pleurocidin ¢cDNA %, 14 & At (B
la).

B 4 % &M X F 40 DNA 4 pleurocidin # % %] PCR ¥ ¥4 £ ¢
Bk, Ky B P 1% IEABEIFEA 100 bp HKF4EHHF
EAFEM). T RELF = H4xH WF1 (00 bp). WF2 (810 bp). WF3
(650 bp)F= WF4 (510 bp).

Fir A WAt pleurocidin # AR E%RBF 5| FARERANESTF, FHA=
MERBAEF—HHGAN S FILE(WFIl. WF2 /2 WF4), K, WF3 #8495
—AETERELRAEALECRAGASTFLEE L, FARENE 4 E
FHAL K E =42 F. WH pleurocidin £ B ¥ ¥R 4F K ) Fop 5] &
FAAR (R 6). 1A 514 PL1 #= PL2 AAAE 2 Y R B 485 5] WF2 #o
WF4 K ERXAEZ ZALTEEF L TFREEATF LHELRZ X —&
B Rkt 454E(E 5). XAGEH T Cole et al (Cole, Darouiche et al. 2000)3R
SCR:O P AR Y R 1]

st -t R R A B A 5 e B 6 B 7. i@ it 5 bR 44 RT-PCR #= cDNA
AR REALTASTHEE(EALFEAT). B35% 44
pleurocidin &I BRF 51 (Cole, Weis et al. 1997)tb35, A X T AR 15 E.
5B lc =48, FiABRGRBKERLAHMN o FressHy), RE WFI
A= WEF3 F 6 % £ €47 304 R 4e WF2 A= WF4 ¥ ¢4 A A58 B (348 & B ).

B 5 #& T4 A 314 PL1/PL2 i it PCR 3%K13¢) WF4 ¥ B A A4 5
. ReTUNEFEETHABFINAREFEE T, TREAXSH
¥ PCR #9734 PL1 #= PL2 #915. & .

B 6 #E T *F 749 5 F¥ £ M P18 pleurocidin K& A& R AR 4 % KA
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5, RKOEAMNAETALAREFFNFRARAGASTILE, b agd
AKX ETY WF3 $HF —AST, e ABGARLEL T L,
dermaseptin B1 (Amiche et al. 1994)#= ceratotoxin B (Marchini et al. 1995)
6T % A 5| 74 pleurocidin RAR AT E. EP AL &G —
FoFFIEE.

MR E R P kB4 K pleurocidin B4 5| 6§ 5 &

Northern -4 R 63 % BBk % 49 pleurocidin BEAAEERET). 12
F A BB 49 RT-PCR £ #7 & B pleurocidin £ & X £ LT AL T, 45| 2 62
Fe M BEF . 4834 PL5'Fe PL3’, TANE M 8 & Bk 3543 3 &% (265
F2 175 bp), MM F 3KAF B4 (215 #= 175 bp). A K N84 3 A5 K6 57
S BTHERANSTFFIE, 265bp £M A8k Rk F e H WF1 £ B
RFI(R T). MEBRKRBE 5A 175 bp ¢4 L EFa B KR FA 175 bp
AT E WF2 ARERF). XE5EATE WF2 8414 cDNA %4
Northern - #r4 X —2, FTRIFAT R xRk f A B89 200-4% F B8 49 mRNA
BTRIXBEARARET). A—FE, RAMHFHIAN 175bp LRk i K
Bk&G 4 A~ 175 bp st B WF3 89X B/ 5. KA KFE WF4 ¢4
RT-PCR 4. FiA 7/~ 215 bp B . &2t 5L #1449 K% & i (WFla), £ R4
HAEFTZ AT A6 LM M X B 485 5] R F,

A% ) 3t B AT 4o LK 3R 18 49 pleurocidin A T 4K VA & f£ Lambda %, & F %
Z W€ pleurocidin M RS 495|140, TiEALEREI AL A REH
FARRIX(B 7). WF2. WF3 e WEYT 92 X A ¥ A%, @ WFI
o WF4 £ 2 E A BAEBK T RL, WEX RERBK TR, REAIETLH
R P m P WFla 695 R K,

B 7 #E T RE £ M MR F 4 7% pleurocidin R B ey Rk, 4
WAHRE(E). ] F (PS). A F(CS). #i1FM(PC). AF(L). MHAE(SP).
D). AMR). €(G). M(B)FEK(SK). o FZ4-E M)A 100bp #HK
% . 3| 4hxtHH pleurocidin AR 4F F (K 2).

REA R BB &I E # pleurocidin A4 7] 49 6 2
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1% J & B pleurocidin ARk & & E AR F R 6954 PL5'A= PL2(R 1), &
T 5 dph WA KK P FHELT FI8(B 8). MARFEIKTRA
RBAOESHAMBE T 5HREE., AXAB actin REAFEANARFTL
AP AER,

1 B 3t 45 F¥ 4w b 1% 38 18 49 pleurocidin A K 4K vA B Lambda .1 %
R EE 4 pleurocidin B TR F 69514, IEALAL T IR T O REH
A RE) T AR EIA(E 9). RAE 20 dph BT M 2] WEX #:% K, AEA
I (premetamorphic)4y & = X A F V' F 4 & + 4R 2| WF2. WF3 = WFYT,
T B F AEATH B4 EA ¥m 2] WFL A= WF4,

B 8 AT # pleurocidin & A #) R FZ RSB XK E 4. HAK
B %h % (5 #= 13 dph). % A (metamorphosing)%h & (20 dph) & #7 L &%) & (27
dph). & V4 & (41 dph), A Bk & &6 FMLS)A LMUS), ALk
g &4 L(UD)TF(LDH. 1A pleurocidin (42 A)#= actin(48 B)4 %31 4.

B oA T AEMNMEY &L F ¥ eh4F % pleurocidin H A B ¢y K&,
ARG EG. 94 15 dph). A £(20 dph)AFH R A4 £(25. 30
#2 36 dph). FVHFH& 41 dph). LB T T EEEA 5K I HALK
AR NT)E TR . 3| 4 4 2F BFF pleurocidin R RS 5+ (& 2).

Southern 447

18 WF1. WF2. WF3 & WF4 A B854, 311k B 4 (flatfish)DNA
R FaMAE 54 B 10 A7 . A B4 & k4 & (pollock)X ¥ /A & DNA
EARMEESHBEADT). FHORIEAYNE TS S5wiHILE &
DNA # 3 A BamHI #= Sstl 04 # %, XAPMA G AR K E AL
ARAT., ENDEHENTHG R BRI R 8T,

B 10 & T £MBE(WF). £M F A8 (YF). BB APYFKEF
X b6 B & (AH)# pleurocidin 2 B #) Southern #~#74 X . # 1L BamHI (B)
K Sstl (S)A K4k % 2 B 240 DNA (7.5 pg), K3 A BAn3)] 1.0%3% 18 48 AL
t. B A E WFL. WF2. WF3 & WF4 ¢4384t st epie #t 7 4%. 4T
S AR A M)A A Styl ¥ 44 lambda DNA(24.0, 7.7,6.2,3.4,2.7,1.9,1.4,0.9
Kb).
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}€ & X 3LE 4 pleurocidin 4 7| 4§ X &

SIFEABTE. RMRER. REHR. KEFEKILE 850
pleurocidin H AR BRE B A 7| 4B 3 7. A Petrale 8. C-O &. % % #)
BTN BRNBREE . MR EZRILE SR KFHEKILE 8494 H 4 DNA
FTRFFI. HERTREREFBTRABRMERABRRRTY, @t R
BRI N BT E ST R,

B 34838 T 2 5 69 ML TAY £ 69 BB Ao/ M F &7 3 69 PCR F A=k
B #94% B BT 7)) 47 49 pleurocidin A KA 5. £ MM (WF). £MEFZ
H(YF). A% (GC). MAERAP)FAHEKILE & (AH). £ 24
pleurocidin # /& 7| 44 4% F E PR E M 69 6] -FHe & 4 PT=. cDNA F/H A H
4R 5 4 AF PR M ) F LA 1.

EH X ELEF pleurocidin A F| 8K 2

MEMNMERRALEF LB NANSH 1254 15.6 kb H R BAL
M. Pridéd 12.5kb A B At WF2 ¢ A B A BAMMEEE ., Frid e 15.6
kb HE %Azt WFl A B. 1 "BABRRHALAEHLTH
pleurocidin # & 3|, ¥ HAR%H WFX = WFYT. AR #H7 e ~EB 4B 11
. BFHRAFEINGFH LHELR—NZBRG A BB BT, TATA
o CAAT EABR ST ZAMHRBAFTHEAKRTOLE, HEMZIE T K
NF-IL6. APl A o-F#HEB 12). ABARY LHEFLEZ R BHTFA
5.

B 124512 7 pleurocidin & B R A B Liaed4t F B 4445 5 6945
B, BHTHAHAMIE. ASTRAESIE. SF2FAEELRT.

W &M RA 5] 6 B R Ao 4

METAF RGO RAEAT @A RBRARA C. albicans ¥y & D 375K
B, #£RE 9 . — &Lk, FEHRBEANEIvH ) EmE » BRI
#a C. albicans £ KMt . BA TS E FHGRRGFRNF6H6)TF 2R
BB BAF e Z A BK(NRC-11. NRC-12 & NRC-13)A B kR g £ 48
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Z # BL(NRC-15. NRC-16 # NRC-17). & % NRC-15. NRC-13 & NRC-12
SR EAFRHEFTEBHREREFH HRAE 13). AEBRLRBHE 14)
& C. albicans (B 15)%&

B 13 %2 T RE TR 4945 KA MIC)F= 10 4& MIC # NRC-15 &,
FLRMAUEGFHEHTFRIREFZEHHRA-MRSANELE, &5 EH
#HIRA A KA Mueller-Hinton B A ¥ FEETFT MIC #= 10 45 MIC ¢
NRC-15 F. 457 640 18 8] fa A3 fcdh F Bk 45, JH44P £4 MHB
BB, R AN LE.

A 14 832 7 R E T &35 REMIC)H= 10 45 MIC # NRC-13 &,
FLRAIMBDBPAKBLERA)VNETAE. MERBRERDAKE
Mueller-Hinton K% ¥ £ & F MIC #= 10 42 MIC 4§ NRC-13 ¥, £H %
64 B 8] 8] @ AN 32 SRl F B S, FRaEAY £4 MHB 6932 AR, T
A0 L.

A 15#ETRETFTRNDIFHREMIC)F 10 45 MIC # NRC-12 &,
B4 (Candida albicans) ¥97%&%. C. albicans % ¥ & Mueller-Hinton A
¥ RET MIC #= 10 42 MIC 4 NRC-12 ¥ . 457 ¢4 0F 1) 14 1@ M3
F P EEH, FEMAES MHBZRIK, AT = 20 L%,

PR3 BA pleurocidin KB A S 2 6gum b #= C. albicans FWIL, %
HREPAERERF) P ABFRAERKRNE, TREEEELEEE,

B, —LEA R R Y AR VAR E M6 Bk A B A B (NRC-8.
NRC-9. NRC-10), X2 R R 9, 5 AR TR T RIA KT B 447
I AL,

Hok, #i£65 WFla ¥ N K3% GRRKRK(B 2)#iE8 & NRC-3 T 4%
BEMYGRTE L, @ NRC-2(5 NRC-3 AR {24 Lk F B)R FRA
VEER(R. XBLEREBRET ARRK T F@aBERS/ALERLNE
M, FRALAERMGI-B-F5F RAR.

HbERK A EHRFEY, #4T EH GRRKRK £ A7) 49—
48 pleurocidin AR X L k. B LI, ¥ H LBV X —F 5| 8 pleurocidin
HIRB K, FERIFHFAHNFE,

AR AXFRAETHERT ZA KL, HERN G BA
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R T EART S BGFARAARAKARRGFELHTGIK, RE N
K6y GW 2 GF, B fLA H R C K3, BRI FTEME C K3
RABIE.

AKPFHRTESA pHAL, RRERBRETARM ., XLBKTH T
STRAEREEADEFTHRBRARLCEH THREAREKRRIER. £ L
B4 B 25, L+ EFT NRC-13 £ 50 mM NaCl ¥ # & RARZ B L
K799 #5687 . 3 NRC-13 Au A BB Au 7 150 mM NaCl #94R 4648 4 e i 3
TP L RLRE A dug /ml (D)3 40ug/ml (A), 2% &~ MIC F= 10X
MIC. FlB R57 7 &A mAKE TR (S).

AR KRG L AT R A S — R R AR BB A .

AEPHKREF M AR, AR ml. RAY. REE. LBEA
REAERN, AOLBELEECRAE. RAEANLTHBRSERNUARLE
A Z 18] &g BB 12 ) .

KT AL EATA, Flefhofsd. A8FLE. MbE. £&
AR FF, LOIHLC KA.

P& e BT By 3R 4b 2 (e3840, HA AT CF EE P RER LN A
FH.OBRFE. LR, FRA. BREREANESF), ZHLH(EEH L iv.
ip. im. A F. BAREZELLHAORLHHBleFH . RESH. KE
FF),

LA TaERL)Hf/ MG ER R4S 5N, AL g0
ERERART). £%&G (proteinoid)A & R Tl £ £ #.

KT A E T EE(LERHFF). sl &f QR R4
LK.

RBEARLZANFHREFRBAE LY —REAAGRLE ZHEF 6
#&: Terramycin Aqua (£ & %). Romet (Ft/& 18] — ¥ £ %< 2 ormetroprim)
Z_ Tribrissen (= T £F R g i 2)., EfABy T TRIZAESS
RERR—AER ., ERITRGEMARY, RTHELLAEASF/RE
FTAIE RBRESA .

Hepcidin
K7 hepeidin F 7)) 6445 7 64 EFR A 69 6] F 4 & 11 PT&. cDNA
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A B WEF 7 6T 44 IR,

s i ) ¥
EHE 3K, BBREMKEEG e RERELS, AR, ZHE
HENBERETAZX SR LHE A, AxtREWGEFRE"T KL,

Hepcidin cDNA &) 2-F 44

REZMIE EST REELSH KA. L. B, . MEAATF
Mt cDNA X BE#F5), Kfgiéstd EST RKEESH R HIT. X BAM
HEF, REMFEHMEAR cDNA XA+ M%) T hepcidin # 5 7,
MR RESLE P 135 4~ EST ¥ 84 4 4~(3.0%)F= £ M I 8 A RE X & F
281 A~ EST ¥ 49 2 4~(0.7%)% A4 hepcidin, K & # & & BF it X & F 982 4
EST ¥ 3 4N(0.3%)% #5 hepcidin, L X AIR K B # & & cDNA
BEYH 5 AN18%VARIBREYIFB K GHEsé& cDNA XATH 3 A
(0.6%)hepcidin %], AR X B $EX SR ELRARLELT LAKEER
A%, 22, gFEMNA2BRE, BRBEANRARETLHEZA
LR S

K #&E# e & hepcidin cDNA BFBREFN A5 EA, — A& aH
EST(SL1-0412)#5 % 300 ™4z 8, KT H A, ks iZ hepcidin % 4
FHRAIZAEN., WAEYZTLEMNAFRAEER 2/40E4 474 GT/AG #
#HEEGALST(A 162). HERANET, THRF%ATA hepcidin 4k
T AORABIER., £, THFEMELAE AL THIRTALHERK
B & XR(E 16b). SAflshdhriir, sta N A FHhTERMAKILE &
15 BEARe K42 (B 16c). MRiX i R7 P4 cDNA, RMNLLEZ
T £2M M EST (WF4), HAaxt FHEHF 5| (F st it & fo A hepcidin
HEZSET)VEABRRNGBRE., EHYFTERGASTFEERRTH,
WEX T EIBF 2695 KA X, @ =4 5 WF3af= WF3b R 69 Bk (f£
HRGOKRY AH SAHRLABRILZE RF).

B 16#E T %A 1A & & hepcidin 49 K HH8: 69 A I cDNA M BR A 51,
SEFRINARXETFHEATHHRFHEARFINABBRA NG T,
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gt/ag M4 T/ EFRXFAMAKAITE, ATUNRLEZRRFBRET
(aataaa).b A %A% 1Rl & & hepcidin #9k & Kb B &7 AE 6930 43t cDNA
MBET . c AA. NRABEHAS TN TEMLE., ARPIELR
TIEF, BEZRFTRATF(KANA bp ATETH).

AT HERKAETBRTKFEAT). Fog(—H). Bt & (—F)
dbEST #) hepcidin, VAR RILIRIE 4 4 X F4 % #%(Shike et al. 2002)F= #
K% Kk B £ (Hb 17 and Hb 357)#9 hepcidin 49 BB A 5| #4780,
tF7) T 5FFRE) 49 £ M 48 hepcidin cDNAFB A RR e KB F bt &
hepcidin #-F ¢ R A B F 7], @it PCR MK & # & & (Sal2.1 #= Sal8.6)4=
X H#E & (HB1.1. HB5.3 A= HB7.5)M% & f= AT 3K iffé’v%ﬁx | b BIEERA
(B 17). A# hepcidin 4F A HILshH K AL iEE N . @ id PSORT i
MTETHRENEBEE, FL5 2T RIS T Nakayama 1997)3% 8 44
RX(K/)R £ & (motif) (F L3 k; B 17). 155 K5 5] A 22-24 SRR FF
HEHAEERS ¥ GERT. RIF[BIFEH hepcidin T4&, M ETR
5 ¥ (anionic propiece)# 38-40 BIBL. Fv L5 4 hepcidin 2-F 19-27 A
RAB, M WF24MET M pH THFERFTCR 10). ERAKT, %k
BB #6918 Fe I A hepcidin fe 2 & A hepcidin 24 8 /~F MR BR X
A, B TR AR 4 2 — A4, 1A £ 404k hepcidin 48 2 AN F BLRABR
KA, RARLSTHA 3 T —sidd, Hb357 4F 5 M EMERBAEL LS
H£ € # hepcidin HAF| AR RE., RERBL L FHFMNT B9t A4
HAge P, —BEMBM T ENEREREE hepcidin 9 —HKEM X
B4 A AL .

B 17 %A T £M8(WFL. WF2. WF3a. WF3b. WF4). k& #
b B #&(Hbl.1. Hb5.3. Hb7.5. Hbl7. Hb357)RA K & ¥ & & (Sall. Sal2.
Sal2.1. Sal8.6) hepcidin &5 B A F £ (JFL4. JFL6). FH&#. XL E &
Fa A hepcidin #9xF F ik, R 7T K & 493545 4 5 (GenBank & &
5 AF281354 1). Ak R TE T KRBT EO X BORRLE.

MB 17T, EFARHALE &% hepcidin B4 Ik FABMHE 5
Bk, LEA42E ERRE T8 &R A hepcidin, SR WL EH QR
3 hepcidin AR #9440, HARES: (1) ¥FHABELLKE, Q) A&
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I & 4% 6946 FKC, (3) TH2H BF/AYANL L, 4) &
SEHRAGLE £ IVA), (5) RARBREKGMKAK,

MBI, EFTHERED 3ARRFMLE & hepeidin L&A
B IEAFadk %k RE]. WF2 4= JFL6 (}b B & 11 &) A % iF KR 2 54
—ANTABABNHRK, FAE IIANRAB G LB K, @ WF3a. WF3b.
WF4. Hbl.1. Hbl7. Hb5.3 & Sal8.6 (}b B & III & VXA 4 A~ R A B4k & (i
MRzt i WF4 8 X 5F B F 8430 4), T4 22 M RABR T EK,. WFL
JFL4 (2B & 1 B)RAixsbde %k, [mA0%t BT A A€ RE 4 hepcidin £ )&
EAE 5 KB R A B AN, o, ATETA 8 R 49 hepeidin,
&g A Fupt) WEL ER B AY 20 —ANREKBRGIBAN, 4 26-27 &
EBMOKR, RERLE ST IEBEFERLA —LREKHBERNRF£F, WF3a
Fo WF3b Z 8 RA —ANRABRGTF. Hb3S7T RATHGF WAL &
hepcidin. WF2 #= WF1 ¢4 3'3E 493 R 3% R F T L€ %) hepcidin 3 F K.,
5 e ki, WR2 2R R K M Andi 4, WF1 4242 AR 7 4 88 %£ (B 18A).

Fii & # 8% & hepcidin B Ak R A —40; 4 NIRE G5 5] 3 A A B %,
bR R BRT A O REB AR, BELBENEAHRIA 4 MNRAE
BRRF). & & hepcidin 8 3 3 &93F RALA ¥ AR T (B 18b).

B 18 #iE T ()£ M 8 (WF1. WF2. WF3a. WF3b. WF4)5(b)k
% ¥ & & (Sall. Sal2) hepcidin cDNA # 3’ JEE91F X e9xt Frbd. EA A
RFOBFR., AT kERTA TAKIE &8t & F 5 3¢ hepcidin F &
LR KA R A

#£ 9 $18% Hepcidin X B &) X & £8 48 &%,

@it xt f 1A hepcidin #9384t %t & 69 3L 48 DNA # 47 Southern
oM, SXTEHAAMNGIE AT EEARERCEEFTEANSE
F(E19). AEMIEEF, FAN43F45kb AEEFA 2. HAA
MBI R D EMNZTEERBRAEIkD)FAN LGS AR DNA F H4.3 4
20 kb)ak 2 R, RAH — AR A B@3 kb)y— /B AT HARMS
DNA A B (5.5kbyk £ X,

A 194 T IXF &£ F hepcidin 47 Southern X 44 R. \NB &
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& (Hg). % &(Sh). HAE(St). £MMBE(WF). £M K E8(YF). M/E
B (AP). £ A% (Wi). HRFTHUF). XHH#4 &6 (AS). HRESMARZ
K95 & (HA)H A B 48 DNA ) Sstl KL ZH(7. Spg)s M nagey 1 &
hepcidin & X. 4 F E47£(M)* Lambda DNA # Styl J§4L =4,

i it RT-PCR *t Hepcidin # A 5| 49 % 5%

B 2#AETIAKILE Fatd & AT AL hepcidin cDNA #4738 . XA
AamB ARABREREFRAKRER ARG SR T H4E& RNA, A4T
5| h ey M REEF A PCR. Actin AN RAEFTAERABANHELREL, B
T e94FIT A HL-KW B @AFRE; SL-#+ & AFAE; HS-Kib B & %A, SS-
g aE; M- TE/RE. 3 SUAFAREAEAHER 554, Sal
# He Sal(32F), WF 4 HcPA3b (3= F).

Hep & A 5°: AAGATGAAGACATTCAGTGTTGCA

HcPA3 3’B2: GTTGTTGGAGCAGGAATCC

Hc Sal: TGCTGGCAGGTCCTCAGAATTTGC

ZAF £ M M hepcidin 4948 L 4% 7 £ L 49 RT-PCR 2 A4 R4 B 20
i, ZERFBEY 1% hepcidin KX FF, £ E Prastic ), AT
R op AR R B TR hepcidin 9 &, MARE. SBEFAMFES A
hepcidin ¥ B & i,

BERBFEORBESG S, AIFE. & FAP A+ [ A hepcidin ¥A 48
B e KFRE, mEEfe BB P FRKFBAK, £ KRB et
FIUF R EE(E 21a, & 10). 11 BALAE 8250 Bk w4 JU-F 4] R 3) 84 7K
FRA(E 21b). Rfn, AASRELIRERRG S EKX S HAMGLEEF
®#FF hepcidin ¥ 7T & & (H L4 T).

RE k69 £ 308 4 & hepcidin 2 Bl &R A 49 RT-PCR 5474 24 B
22 B, 11 & hepcidin 4% " H AKX F HETH B R AR 2], & 1
R A 1 & hepcidin £EX S 694 & F 4B AT R %], [ & hepcidin b 11
A hepcidin 89 R& £ ¥ F FF ALK F 98518 KX (5 dph vs. 9 dph.).

B 20 #ik £ M R E 4B F hepcidin #= actin £ B Rk ) R4t &
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PCR o #7.4& Al 2 bt B & 1A (48 A). 11 & (42 B)#= III % (42 C) hepcidin #=
actin (310 bp)#9 A B 4% 7 5| 4 R HATRF E M MY & Zheh 538, %7~
MmN 2% IRAEHEBER T #HITRIK., 4 TFEAFAM)A 100 bp K4
(BRL).

B2 %2 THBABFGa(C)PLEAREAERADRAENES
49 R B 4B 42 F &4 hepcidin F= actin 2 B £ A 6 L3R PCR o474 K. 12 7
sttt & 1A (42 A). 11 # (42 B) hepcidin (163 bp)#= actin(400 bp)#) £ B 4%
FI|HFRY I ZH, FHhAeN 2% FAEBERR T RTER, 5 F 4
A (M)A 100 bp 44K (BRL).

B 224434 7 £ F P a9 £ 3088 4 & 49 hepcidin #= actin R X 69 R4 &
PCR 5 #74E % . ## K% 5 dph (ki 1). 12 dph (Jki& 2). 19 dph (k& 3).
27 dph (%Ki 4)& 41 dph (ki 589 % & femF & (ki 6). EAxTILE
& 1R (42 A). 1A (42 B)#= I & (42 C) hepcidin #= actin (400 bp)#y £ B
AN MRFY T4, FhieA 2% FISBER P S4TE K, H4EH
100 bp #%4K # (Pharmacia) (ki MYWEAHF 47 4.

st HE & K493 E hepeidin ARt K =

1% I ARIE PT A AR 69 hepcidin #9153 5 k&) ZER T F 518645314
(Hepi& Jf) 5°)4: &4k 4% & & (HcSal 3°)F=1b B & (HcPA3b 3°)# 3°UTR ¥ 5
BHRFHREINEKRITHIS, MRILE fo8 ¥ FBERBE Y
hepcidin #/7 7| ZT6649(A 2). #H-FHENDE, XBEXRE &K
% ¥ 6 & ¢ hepcidin FF K89 BB B 5 95 F b B e B 17 . H &S
692, TTVAME: & (S8.6)F ¥ itk B &-% hepcidin, F BT E &
(Hb7.5)F 4 3 ¢ & & hepcidin. A\ Petrale 8. C-O 8. R FT A&, #&
6. BRMBREE. A X KL EH & and KA KA &¢9 A F 20 DNA 7
RAFREE R,

B 17 277 X% EMME(WFl. WF2. WF3a. WF3b. WF4). X
% KB £(Hbl.1. HB5.3. Hb7.5. Hb17. Hb357)A K & # & & (Sall.
Sal2. Sal2.1. Sal8.6) hepcidin 5 B K F & (JFL4. JFL6). FH&. Z2RX4&
BB RN I FR., LR 7T B & 435 & 5] (Genbank
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A E5 AF281354_1), 135 KE§A 0] & & R 6§ TRML B 4o 87 % AT &

77t
Pleurocidin

5 X% BRAAMK, €3% cecropin #» dermaseptin &1 A B K4 %4, £
THROEEEGEABIS A, RIMNEAEZNMEUABRTRALCE &
EA %75 pleurocidin A MG B LS A B Kik. 18 PL1/2 B5FF
£ cDNA A 5| 369 AR5 3 =4 (B la)# b R 9 WF2 &5 WF4 &4
EANST, HE AU TS FTRE)RBG LIHF 1bp. FoFF =

10 MASFHETFRIBAMZ T, GLa. xenopsin. levitide A caerulein # &
B (AT A & B BN RSB BIXR)E S F A2 TR PARRBR ER 1 bp 4R
4-F (Kuchler et al 1989). > WF3 s}, EFTA AR T NAFHEERKT
BB 6), BEAXINABEFNEF(RS), RBRLHNFHHEAEFHER
T KGHAHNE, RASTHFI T H GRS,

15 Southern 2" #T R A WF1-4 R4tk 5 L EIL B S DNA LMK 2
K. KEFRKILBEPMRELER, EREERES. ARG RES
AR EXTHRAGTHERTHETHFIAARRMNCEZIERLEL B A
B &I PRTATB TR ML, b B & TR T HRALY
BESLFR G EGHE, 43 KFE pleurocidin K% mx i 494841 F T 12 4

20 £ MUk DNA FARR 69 FRRAIM KR, RACMTHAELABRATEXESL
—#942 & k. 5 pleurocidin % X 49 # /A~ Lambda i, 4 492 R FiEBA X AP &
EHEAEME 1), AT, REKLARYERLERE cecropins
(Gudmundson et al. 1991)#= apidaecins (Casteels-Jossen et al. 1993)F &Z 3.

B 11 #5387 £ M M8 pleurocidin A2k B AR 3 B (V)3 B 28 20 5k, 49

25 EHRFENTER, WA THEVERT, SHEFhEELRT.

Pleurocidin K& ¢ i AR kA A AR % K, Lo REA kit d
BRERy L RN BEARRBETHFINMX. BF5RRMBE 7] 6EFRER
B3 @ ERT, MR RBREA KA AT R 6). 12203

B AN o Fak., EXEINRFHERNTA2LTAF A AR LA FEME

30 MWMEF, mELTUAKRBZAHELEHILE &+ 5% pleurocidin A B K%
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FiFZ AR R (B 3, & 4, W& D.

Pleurocidin 1 R % Ak 4 #) 5 3 49 dermaseptin A4 LA £ A AR A M,
Ho AR K E (22 NREABYNE T A7 16-25 AN RIBR A BRI 31
. MA K cDNA Lk A(B 1a), % pleurocidin ¥ BMH I B ~2H
21 A~%%J&. Pleurocidin #= dermaseptin B /& % Ak #9 £ & X 5| # pleurocidin
P ER PSR AL T A AR89 T %%, 7 dermaseptin AL T AR ARG L, €
A% Defensin #) BUH R0 518 i & Fo iE o, £7 T By b 308 Ak 5 S 0 AR ELAE
& (Valore et al. 1996), iX T #& 4.2 3 /& pleurocidin ¥ 69 2 6. X —4F M3t
TR AR FWRE A B ARAF 5 % A .

pleurocidin K #& & R 6915 5 & 5] Fe BRM B K36 7 5 3% 36 35 B4R
F. WAH, CHFLHEHIEMNREB T ATIRS T2 @B AN R#TH
#t . 44 dermaseptin K #& (Valore et al. 1996) A Gla. xenopsin. levitide
Fo caerulein(F7 A iX 2k 2h & f E M K95 64 & Bk Ak (Kuchler et al. 1989))77 4%
R EH R EYEMG R TYWRELSH HERTHETRILEAKRE
B K& (F o % — R T %), X455 A sk (modular) 2 B 45 4
BB FHEREFTUEZRANBEEFLFORAT Sk REIeE. A
pleurocidin 2 B K# ¥, AL LML B ALE 5 75 Fo i B RS —F 4
SFRF 2, HAREAKRGESE 10 NRAKRGINET 3, AASBREA K
w®E INREBABEMR ARG ETF 4 B

5 WF2 #= WF4 %6 AR ELA A 60%HE (B 6), hb
dermaseptin B1 #= ceratotoxin B #84i14% ')* (Cole et al. 1997). WF1 5 WFla
H 64%A8F), 12 EZ TR 5 RARKIEASH AR ISARLRG BT
A, WML WFla P RA4£. % pleurocidin WF1 Ao Lot & & 4 42 i #+
AT 18-mer RIEF L Z. Mzt WF2. WF3 = WF4 /£ & 3 bk Fo B8
MBI R ], WFL A= WFla #RE- #Andg 10-11 RAK, WF3 5 WF2/4
Fe WF1/1a ¥ A8, e85 WF2 7 8] 38 548 ] 694 pleurocidin
gt 4 By ok b 88 INH (Vibrio anguillarum)3) #2489 Coho & & B, B
pleurocidin. dermaseptin #¢ ceratotoxin £ 2| # 42 k4, B A X Ar 4 A (Jia et
al. 2000).

i@ it Northern ¥P 2447 #= RT-PCR k4" pleurocidin A & # 48 4 4%
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FAZE, AFFE2MNE mRNA F 5 £ GKK-F4 5%, SEH Northern 4
MARBHE, RAEERBKTARBAHZIETALT HZARNT, Btk
B EAes Bty RI-PCR 947, AR FT R AN ERBRFH T A
Pleurocidin 3 &, X 5 RiIEIRE XL L F pleurocidin 4948 45 M) % 4L
— 2k (Cole, Darouiche et al. 2000), 5 B % 3 T pleurocidin /£ ¥ %72 ¥F ¢
MR . EF KN 200 bp)Es RT-PCR F 2 &9 = X —8 (K 7), &9
pleurocidin 2 B & 4 548K 49

RT-PCR £ #7 & 84 R} pleurocidin # Ak 49 & B A A 04 F- 7 X KA,
£ WF2 2 2R BARTRE, GILA. . BRAFBEFREZERY,
7 WF1 f= WF4 £ 2 6800k 40 2](B 7). WF3 /= WFYT £ % %4
mHAYRL, WFX REZBKTHRZ],  WFla AETEARHEKT R
Rik. THW, ERFARY, FERRORBERESNTRAAHGALK,
B 42T WF4 XA 4R %] RT-PCR F4, BETHRIMFEKERRARFA
BB F IR F R ERF AR AT ERRETE GER T RIE,

1% ) £ R Fl 49 pleurocidin H# AR Z ZH P LA XA H3l4, K&
G 5dph PR E) F AL R KR ER R4, 22 A
1& A2 WF1. WFla. WF2. WF3. WF4. WFX #= WFYT # %65 44
VR P, TETR ML E U Ea R 254 E A 9). WFX £ 20 dph
B A2 R3], & WFYT. WE3 #= WF2 7T /& 5 dph 42 2|, 3 B4 25-36dph
Z B EAEHHKF. AEGZ, EETYH AN B REAERE] WFL,
FHLTHRAAFZARELG THRZHO DA RBARLL T A RE, S
%t Drosophila P 7 #)(Rivas and Ganz 1999). X R % —KiEHT & X Fin
BARHEFTPRE, AERAINRANEARSEZ YV HETEN MG
HIEHBENE., TANYLURAT LI THRARNGXEZ, REAATR
B A5 RAE, A RRT 462 & A BE T 69 3 90 8 4] -5 & 49 (Padros, Minkoff
etal. 1993), CiEBARE SHE AN SR ZALBTRTHECRFT LY RE
% %.(Padros, Sala et al. 1991). Esbt, ZEXYHES &= £ HH KRG A2
HEGAZRXT R, LA THE RIS HFTAGER EATHRELER
A EFL .

A KR S FF ) R B AR A B R BRAR Candida albicans #48 R 4 &
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AT EA S HAEEHOA TR OMELEE . ARG E NRC-13
Fo NRC-15 BKiA 4pg/ml 694K R B Hlat F R B e ZEH HREL K Y
B 1. NRC-13 3£ & 4 pg/ml 3 #] C. albicans ¥94K, £ 1 pg/ml 374
AR EIE A K (B SLRE F RARGB L E A B 2 pg/ml RE
W FERERE, XERENRC-BAZERELREK, FLKAMR
AmE . WHHELRKFABASDRERFNEFN, NRC-13 86 FETT
FELPE 30 B AR R 04 Fe AT Ao B ) SR

RELERLBIETEAMNATFARERF TR T RERBERKRYG S
. BATRMARKTREAFHGRADZABRAAE T FREHZGX
B, BREZINMABRYER KEIHE ZHAT, RN ATEMN 644
BERAGFRBE TR TERKG LS,

B, &245 87T 34 cDNA FRARAF5], LHpAE SHILE &
£ ¥ pleurocidin #8 ] 2, K Ak #4 18 A AT 4R . Northern 2 X #= RT-PCR &4
OFINSMTERRAERLERBEHF. RERNE, MITAFTFNE
Mk 4h & ¥ RF] pleurocidin AR 4y F AR B M, AAFT AT At & 49
RA ST BG A Z A BAITIRE, X pleurocidin A XA B T 5
AR TAEF/RETNBEY o BELENFHAKRF I G HARSE., LTH
# %77 pleurocidin & A ¥ IRFEH £ .
XRIEAS—TFTHARETT Ao, XK TFEAFBEWYES
7| & pleurocidin #9id X AU BB H R AR AR AR KX E K5
A B JBE FE 5 (Jach et al. 1995)F # XA F & £ (Jia et al. 2000)) > £
Hme B, i, AT HFZEAFAEASENTE Y, Rt d ka4
MRS RSB T EGRE, B TARFGHEATERA. #lte, LF
o B AT A 0 B e B AE IR A1 3 8 NaClR B, 17T 49 %) by A 53k 84
R A BT K (Goldman et al. 1997). k A ¥ & Koy & m M A B F KT
R FiX K B AR E,

Hepcidins
—Ftét & EST (SL1-0412)F=—AF Kt B & %, % (Hb7.5)49 & 7| 947 R
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TITAHBHXT WO AL, BRFTHIXEXEASTHLEME 16). 5§
PNR AR REREG #4044, % hepcidin &1 3 NP EFHRBAK A
¥ 48 s, (Park, Valore et al. 2001; Shike et al. 2002; Pigeon, Ilyin et al. 2001).
AL EF—ANSTHELEME, FrEDRAFAGEZFIGREA 5
BABLE. ERAF-_#EASTRE_RKE 2A4STF HbTS T EA
F N R BA NN VEAEABREERGHEOEAN SRABRSE, XT
2T “AETRIH, At —K#LELARSTHULELAT
TN H B IEH . HARNZ, WFs Pk At AR —6t 6 N4
FAREZDBANETEE, RA—FALS TSR T FELEH,

B 8H BA hepcidin A B, H KK A£KFE L E(Pigeon, Ilyin et al.
2001 )2 /£ A % (Park, Valore et al. 2001)#= 42 X & 4% #5(Shike et al. 2002)
¥ REZF —A hepcidin REH. RELEFEFEMMERKXEHFE &4
hepcidin AR B #4752, R EVEENMETASALAR, KB
ERXWBEFH SA, EXGFESEFH 4 KA. & T4 Southern %
T F AL 89 hepcidin KAt FI&A Ssid Bedofi b, B ARLIREH S
A% M8 hepcidin REABRA THREXEBAANARARERR L, AHFAE
pleurocidin #) % 3 B (Douglas, Gallant et al. 2001)# &% £ X F 4 (A
11). AR, WRGR O XEFGPTA &G H I 43 kb &
REF, RACMERBAKFER MK, ERXFEFLRGE RS
WA EFE - 55kb g REW.

# XA /R hepcidin T RIEBRA I T Ef LMK 5 7| #AT
ST FAR R A FLm LG 6 IR 35 2N G B g Mt (A 17). 2£, &%
P o915 TRk Fe B R BB H R R H BT . £ pleurocidin KA P AL AKX
s | B 694 F M (Douglas, Gallant et al. 2001). Ae L5 &) Ak 69 R A K% AR
# A hepcidin #9 £ L B A 7] (Krause, Neitz et al. 2000; Park, Valore et al.
2001)& & Ae T4z & &9 RX(K/R)R A5 4% M 69 A8 M (Nakayama 1997)#E4T
SBL, RN Fo K 09 ¥ 6 & 69 m TS 49 hepcidin 4 F &% B 4 1992 Da
(WF2)£ 3066 (WF1), HEM R AFs ts P& 6 hepcidin 4B %, B E
H BOK pl (5.54)%9 WF2 %), hepcidin # pl /& 7.73-8.76.

5 pleurocidin #4844, hepcidin K4k &) KA B A 5| A A £ 18] & B A8,
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RP—Aik R BT RE ES. ATRERAHILSI M, £
BEBHKRKEREFELE L ARARERALE, o, IHRALE
RAHMASELETILERILDMW T X BFELTZNER, HlIBER L
BRGHAIE N R IE R

A% hepcidin 4 FHRIAATAH RER —£ 7] BT & AR T !t 6-
kR &) — 4K 4 Mj(Park, Valore et al. 2001). & hepcidin #— 2 — 4K 4 M T
MEPAESAEALADOEABLE MR — &M E4E(strand) . B
M WF2. JFL6 #= Hb357 %, i A 4818 #9 hepcidin 24 8 A~ F AL RB AL,
H 5T %, 4 A~ —#i4E (Krause, Neitz et al. 2000; Park, Valore et al. 2001)FF
VAVATF 897 Xi%4E: 1-4. 2-8. 3-7. 5-6 (Park, Valore et al. 2001). WEF2
FHFRABRAK 1 R3HHRERAESH | AR K.

RRAEABRE R Y, ENEBERAELNMEE 200 KRB Fs S
(B 2D REIARF 3T RETRE 4 hepeidin KB AR BHHF et & F A
AR RMYEF, TZAMBE. o&RFPLA F T D 2] hepcidin 1 &),
AL b Bk P By (A EA), XL cDNA XEGZXEME H AR
F Wy AT BE) T A 4 1A hepcidin 49 3 A~ EST —%, VAR 5 ¢cDNA X E(IZ X
B3 B R B R AT IR PR Ao 3K B ) A 42 TT & hepeidin #9 EST — .
11 & hepcidin #) R X RN AFRE A H KA LA R @, @1
% hepcidin K& Ehoy iz, HTAEME. fRFILA AR LR R B
Ak, ERRBREOHENDSE Y, EETHEL T REARE I A hepcidin
G T, 12ERBEFASE P AL 1A 1A hepcidin #9355 4. 111
A hepcidin $# X LT HRARE P,

AR, 18 —H ) K hepcidin A # 4 A4, @B id Northern 4
AR K hepeidin TEAAMBYREL, REF. M. &, . S
FA B & 1A 42 35 (Pigeon, Ilyin et al. 2001). 122, KR REERX o #HF
hepcidin A H, M ERF A N AABAAPAREAHALRAZFTR
B . AR, 428 A hepcidin cDNA 4£ A 34t 3T AR 2 Ao fm fO AR HEAT 04 52
& P it(dot-bloty AT %, ERFFEAT ¥ RIABGR, MAERF . BB
Fo %5 B85 & o & 1k 4% 35 (Pigeon, Ilyin et al. 2001). A A LW T &
RT-PCR # & %41 % (Krause, Neitz et al.2000)F R 7 EAA . S Fo ¥
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hepcidin #) £ X 4K3%, MALCHEFTER T REKE. AARGE, KA
EEFHREGES R EMNPEHRT. REFTAEGES & 698 P RAR
FE|A I F 11 & hepcidin ¥R &, B2 ERENZHH P, I & hepcidin
TARMME T AL, AARTXRELEEH T REAG T2 —F,

AR, BRNARLEXBES s hmbFaRR ALY I A
hepcidin 6935 % = 4. BIRE £ & K o) iR TR VA AR AKX 6 JE BRI
BT, RAEXIE &I F LRA DKM 8 S F AR (Smith et al.,
2000) R A K B 49 Sh ) fo 3% P & A moronecidin(& #5494 # AK) (Lauth et
al. 2002). A ABKA, AT TRBRENGTRIHY, REHE SR TRA
hepcidin #) &£ & ¥ m, THG R B R, AT B FH4F hepcidin X F 4 B T
AIRRAR R B GEA . AR RGOS ik F b IR 1& i 64 &
FEBETHAEA.

EFSAEREREIR/PREGEL S | Bfe I & hepcidin K& L
B, REFRRMNERPREERR. ARHE. §. & TEFMH. FE. ¥
BE. M. BIEET. AMAILA T 1 & hepcidin RiXAR LR, mAERE
et A BB P R A, TR hepcidin £ 8 . &1V F M. . FREE. 7.
B, SEAULA T ERARRE MR, RERLE. FRATAERET. &
BRBEEM P RXRAAREEY LA, SEEREmE MR IELE 6
HRE—, HYERBYERLAIT LA, mAEKK. B, M. WE.
B Ra AT et Ao i P 4. 3EBA K & 3X(Shike et al. 2002). HRFE, EEXE
WE T RAEH 2 hepcidin, R A, HRRRTE X HHE 4 & fo £
My ML RKER,

st R AR R EAT LPS 89 R AT BE+ hepcidin RiX 3 An 4.3
1%, B 5T LPS ¢4 BRI mAeH 7 4% 693 n(Pigeon, Ilyin et al. 2001), iX
sk B 50 v A4 A s & hepcidin A 5 4E A AR 4T #4749 Northern 247 2 A #k,
H R R @A RRARTRG R L EZ R, ARG {ET A LT
RE o R RAAA GG 3 Im , {2 xR FE TATRBRAKG 64 B AKAT G0 0 I8 A 38w
ETHRAGERGT DL SR ETR M-S, %A & LPS &
¥)¥T 5] & hepcidin F X Aoty F R R PX BHFAY B EAEB TR BAREE
T EEH,
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AERFY, BEIAIPERARAT ER, RFLREEEZEAY
MRAAER . AAIKRA, RELRGHKETE LK 2 A5 T AFmpostsk
#93R I3 hm T hepcidin #9 & X (Fleming and Sly 2001; Nicolas, Bennoun
et al. 2001). Hepcidin Rk 34T Edmpa P4 E, Hi@iT 82 Mk
& @ \HFE #ed54x & & AR 138 n+ — 38 M 18 F (crypt) 40 e F 4K R (dietary)
BB, ZERETBRIAACHUABEZEZATTHRNONDEE
(enterocyte), 0 3bIR VAR R4k IRIX, FE b Hepcidin T /& X JE B F
PIEESKBFEXBNER, FEHRAKRELEER. £ 4 Hepcidin TRAY
ARG EUNBEREOHERL, FHELERANEEC RS —RER S W
E4EA .

EHEBA L T £ R E %% e b A% A B & 3A (Scott, Rosenberger
et al. 2000), % ELA 7T L 57T & & B °% 4m 0L AT 8 8 F R IABIA 69 4E A .
s R Fe A prohepcidin F A £ 2 48 AL A4 5 (£ 4 4 A K/R HEA)RH
hepcidin T 415 5 4 F 42 42 31X 4k 4 M4k 6 4% 48 & & 4E A (Pigeon,
Ilyin et al. 2001). A A& Z, EMLEALAZFE A% A T L prohepcidin
MIRAET, RABERERAERRERER WAL, RIZRABRASHE
FRFFri&d% . A & hepcidin R4H 4 4~ K/R ZAEF o) 34, L Re
HREBEALNE R, BFEHATERNRBIRKE RGN R H T
hepcidin £ @R AE 5 F A 64ER.

% Z, @it Southern & X AX T k § FE) &K 494749 hepcidin # Ak
ARSI mEFILE B XFTAAXFINOAE, I, TiEPRRAAG &
hepcidin AEF & (BB R ENLERVAIRAEYEARET Y, UEAEHERH
HRXAEMERL, BRRETEZHRGELCRINGRSL., EFTHAE,
& F TR LA R AT F X ® 4 hepcidin, & B hepcidin T4/ R
AR TREAERRGER. aTFTENERNDDAOKMEE P LEHS
A, BMA T E hepcidin TR 5 JLIXFF 3h A B 3 R 4% 5+ 9% B AR 69
) fig.. Hepcidin TAR GRS R AT AR B ZEHEEAR LT R4 SRR
AR LT .

b, AEZARBT EZBEIE K T k.
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x
& 1. B ¥4 & pleurocidin #/F 7| ¢ FARAF BRI BB 7).

& 2. A FAAR EM B8 R F) 848 e R R L F M B89 pleurocidin A %

B R A0 B B B BT 7).

& 3. f£ RT-PCR £ F A & 5# hepcidin & B Rk #4358 A
7). 48 T 53l kot A s e RARR A 7 .35 4 F 3'4REiF K (3'UTR).

A F 5T PCR R P 64918 KRB RY 3 =My Kol
A 4. 3 F AR A Ak X $3E 49 pleurocidin £ F & KA BT 7).
£ da. KRR RA G mE H5AKRE .
& 5. 4&/ PLS'Fe PL3'Y 3 69 KA B 28 4 51 F A 2T ¢4 K1~ (bp).
& 6. &k B BBk Ao b4 2t B T B) # pleurocidin 2 B #) RT-PCR = 4.

% 7. %M 48 DNA #) BamHI #= SstI 74 1 = 4+ A pleurocidin K4}

& R &% K1 (kb).
R 8. 4Txf kY a1 s R ARF= Candida Albicans %) pleurocidin #f [
BFIE R R H R
9. FNgtAe K& #F Kb B & hepcidin A AR 6945 1.
#%.10. hepcidin & & # PCR a4 XK.
A 1. A TFAREARKHEHEE hepcidin £ FFREBF 5,
.3 NRC &% 5,
12, qE A 11 Fok 13 FF 9| 9 BB T 5] 694 B 5 7).
A 13, ATFRARAFRXHKIEHEE hepcidin £ FFREBAFF),
RECS N %0

4

B4 1. A B & 4 % pleurocidin A 3 B #= cDNA #9478 F 5 .
B4 I A& 11 49 hepcidin # & B A2 cDNA #4Z 85 5 .
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& XK
51t Bk SURR R RN R T S 5 R SCAT AT 69 44T R BA &9 % A1
HA K.
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& 1. B T4 B pleurocidin ¥ /7 5| ¢ Ttk F BR 694X BT 7]

714 BARBRA 5 AHBAF] (5'=3)
f5 it cDNA &

PleuroA FFKKAAHVGKH

PleuroB HVGKAALTHYL'

TTCTTCAAGAAGGCYGCYCAYG
T[C/G]JGG[C/A]AAGCA

CAYGT[C/G]GG[C/A]JAAGGCYGC
YCT[C/G]AA[C/T/A]CAYTACCT

A B4 PCR &5 RT-PCR

PL1
PL2

PLS'
PL3'

5'3EdiF X
3e&iF X
MKFTATF
KRAVDE'

GCCCACTTTGTATTCGCAAG
CTGAAGGCTCCTTCAAGGCG

ATGAAGTTCACTGCCACCTTC
TCATCGACTGCGCGCTT

' 7 A4b

5 £ 2. I TAER £ M I8 R E LR A R B K B ME 49 pleurocidin A%

B R A T F RGBS

AR k] RABFF  HEFF) (5=3")

WF1 RTWF1 KGRWLER AAGGGCAGGTGGTTGGAAAGG
RTWF1/3'  YQEGEE' CCCTCCCCCTCCTGGTA

WFla RTWFla RKRKWLR CGTAAGAGAAAGTGGTTGAGA
RTWFla/3'  YQEGEE! CCCTCCCCCTCCTGGTA

WEF2 RTWF2 KAAHVG AAGGCTGCTCACGTTGGC
PL2 3'dE#iF CTGAAGGCTCCTTCAAGGCG

WF3 RTWEF3 FLGALIK TTCTTAGGAGCCCTTATCAAA
RTWF3/3'  YDEQQE' CTCCTGCTGCTCGTCATA

WF4 RTWF4 HGRHAA CATGGTCGTCATGCTGCC
PL2 3k &% CTGAAGGCTCCTTCAAGGCG

WFYT RTWFYT  GFLFHG GGGATTTCTTTTTCATGG
RTWFYT/3' SFDDNP! GGGTTGTCATCGAATGAG

WFX RTWFX RSTEDI CGTTCTACAGAGGACATC
RTWFX/3'  DDDDSP! GGGGCTGTCATCATCATC
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# 3. /£ RT-PCR #:0 % /A 5k 5-#7 hepcidin 2 B &R X643 e BA 5. 4
b7 52 kit AR REBRA T, 35T 3EEFRGUTR). R¥7)

b T PCR EE ¥ #44R KB BRI 38 =M éh Kol

£ HEY) AR B 5 B K
4

(KAh) K7 5'=13" -4

(bp)

ERLEY 1

1A Hgms' WMENPT TGGATGGAGAATCCCACC 50°C
1
HcPAlIb3' 3'UTR GTGAGGTTGTGTTGCGGG

I &  HPA25' GMMPNN GGGATGATGCCAAACAAC 50°C
%180% A2p3 3UTR ACTTGGACTATGGGCTGAG

Ml &  HcPA35' WMMPNN TGGATGATGCCATACAAC 50°C
11{13) A3p3 3UIR GTTGTTGGAGCAGGAATCC

Actin  ActF(WF) AALVVD  TCGCTGCCCTCGTTGTTGAC 50°C
3Alc2tR(WF)* VLLTEAP" GGAGCCTCGGTCAGCAGGA
ActinFI VEFPSIV GTGTTCCATCCATCGTC 50°C
ﬁinm HTFYNEL GAGCTCGTTGTAGAAGGTGT

XS d

A HCSSS'  MHLPEP  ATGCATCTGCCGGAGCCT 55°C
Ilfei,va 3'UTR CATTGCAAACATGTACAAACTAG

mA Hep SpF  MNLPMH ATGAATCTGCCGATGCA 52°C
;I6e?;)SpR 3'UTR GGGCAAATTAAAGGCG

Actin  Actd00F  IVGRPRHQ TCGTCGGTCGTCCCAGGCATCAG 52°C
4A(Z:(t)4OOR GYALPHAI ATGGCGTGGGGCAGAGCGTAACC

B Ak
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% 4. B T &M R4 pleurocidin FAKA 7. ARESLF PTiE G RN, RIES
W AF 2| 09 EF S M BT 5L B R AW RS 5 A o Km BRIR LT K.

R R RAH T
MM (1) GKGRWLERIGKAGGIIGGALDHL-NH, NRC-0O1*
EMingt (la) WLRRIGKGVKIIGGAALDHL-NH, NRC-02 *

£ 48 (la) GRRKRKWLRRIGKGVKIIGGAALDHL-NH,  NRC-03 *¢
£:M#8 (2)2.1 GWGSFFKKAAHVGKHVGKAALTHYL-NH, NRC-04°
A MBI (3) FLGALIKGATHGGRFIHGMIQNHH-NH, NRC-05 *
£M#8 4)1.1 GWGSIFKHGRHAAKHIGHAAVNHYL-NH;  NRC-06°

£MEZ8 YT2 RWGKWFKKATHVGKHVGKAALTAYL-NH, NRC-07°

EMg X RSTEDIKSISGGGFLNAMNA-NH, NRC-08 "*
EMmgg Y FFRLLFHGVHHGGGYLNAA-NH, N RC-09°*
£Mingt 7 FFRLLFHGVHHVGKIKPRA-NH, NRC-10
L JE 8 AP1 GWKSVFRKAKKVGKTVGGLALDHYL-NH, NRC-11°
WIE 8 AP2 GWKKWFNRAKKVGKTVGGLAVDHYL-NH, NRC-12°
L E 8 AP3 GWRTLLKKAEVKTVGKLALKHYL-NH, NRC-13°

£%® GeScdC5 AGWGSIFKHIFKAGKFIHGAIQAHND-NH,  NRC-14°

#%% GcSc4B7 GFWGKLFKLGLHGIGLLHLHL-NH, NRC-15°
£%8% GC38t GWKKWLRKGAKHLGQAAIK-NH, NRC-16"
£H% GC38 GWKKWLRKGAKHLGQAAIKGLAS NRC-17°
£H# GC32 GWKKWFTKGERLSQRHFA NRC-18°
Xt H & Hb26 FLGLLFHGVHHVGKWIHGLIHGHH-NH, NRC-19°
X8 & Hbl8  GFLGILFHGVHHGRKKALHMNSERRS NRC-20°

* R R ATE A/, b7 RT-PCR Fo/ K RAL 5 K I0HE 69 R A TR 84 Bk
° A B 40 5 51 TR 64 Rk
5 “BERA
‘NRC-2 #= NRC-3 ¥ kB FAHE £ 5, 3tHEH QiEMintd N K% h K.
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WooB B 48/TTI
% 4a. AR XA mE HOKEAK
% D% ik
Escherichia coli C498, UB1005 DC2 #8k
Escherichia coli C500, DC2 SRR - BIET S

Escherichia coli

Salmonella enterica s. Typhimurium

Salmonella enterica s. Typhimurium

Pseudomonas aeruginosa
Pseudomonas aeruginosa
Enterococcus faecalis
Staphylococcus aureus

Staphylococcus aureus

Staphylococcus epidermidis

Staphylococcus epidermidis

Bacillus subtilis
Aeromonsa salmonicida
Aeromonas salmonicida

Candida albicans

C786, CGSC4908

C587, 14028S

C610, MS42525

H187, K799
H188, Z61

C625, ATCC29212
C622, ATCC25923

C623, SAPO17

C960, ATCC14990

Co621

C971, ATCC6633

99-1, A449
97-4

C627, CALB105

=& & #x 4 F4(thy, uri, L-his)
C610 #9&HIK

A2 5 Btk

H188 &4k

A2 5 Bk

¥ (ATCC)

AR (ATCC)

MRSA 15 &4 % (% & Tony
Chow - VGH)

¥R (ATCC)

16 B4 % (& &) David Speert —
Children’s)

}fEM (ATCC)

1 IMB - ¢ K % B AR
R 34 & At A

sE R A

#.5. 428 PL5F= PL3'¥ 3% ¢4 X B 405 5 F ) 4-F &9 K1 (bp)

A E S8 F R AT ShEF K AT BT B3
WF1 154 539 31 95 82 901
WF1a' 103 ? 31 ? 82 ?
WF22 100 525 31 108 49 813
WF3 100 374 19 97 64 654
WF4? 100 230 31 101 49 511

Lty Fi% 55 R 46d RT-PCR ZH &7, BmFEAERE AT
2 4% A 5| 4 PL1 4= PL2 #4438 5 7
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% 6. Rk f B AM 3t BL R F) #) pleurocidin A& B 69 RT-PCR 4

BBk 7 Ko
%

4 wd' 265bp
WF1

5 2 175bp
WF2

4 9 175bp
WF3

n/d' w/d' —
WF4

n/d! 7 215bp n/d?
"R

2 KB 48 PCR &AM th (*F 5 WFla)

% 7. £ $18 DNA % BamHI #= Sstl #% 1t = # ¥ A pleurocidin
AT 2 & F K (kb)

AT BamHI Sstl

WF1 >24.,6 19,17,4.5,4.4,3.0,2.9, 22,13,

X

WEF2 6 19,17,4.5,44,2.9,x 1.3,

X

WEF3 >24 19,17,45,x 29,x 22,13,x
WF4 17,6 19,17,4.5,4.4,2.9,x 22,13,1.2

x=%A R RE&FiEE
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% 8. 4ttty @ o Candida Albicans ) pleurocidin #f 8 & F & AK
84 BN I B R, R RARA ¥ /£ Mueller-Hinton B4 P H A EF— 2 RE
SRR TR, WHEY 50%@E £ KOG RAKBIREITEA F v
R

Asal Asal  Styph S.typh Paeru P.aeru E.coil E.coil E.coil S.epi MRSA C.alb

99-1 974 MS4252 14028s K799 Zé61 C786 UB100S DC2 C621 C623 C627

S

NRC-1 64 64 16 >64 >64 32 32 32 32 >64 >64 64
NRC-2 >128 128 64 >64 64 32 64 64 64 >64 >64  >64
NRC-3 2 4 2 8 2 1 2 8 2 8 8 4
NRCH4 2 2 2 16 8 4 2 4 2 8 8 8
NRC-5 >64 >64 64 >64 >64 32 64 64 >64 32 32 >64
NRC-6 4 4 4 64 16 4 4 4 2 >64 32 32

NRC-7 N/A N/A N/A N/A NA NA NA N/A NA NA NA NA

NRC-8 >64 >64 >64 >64 >64 >64 >64 >64 >64 >64 >64 >64

NRC9 64 64 64 >64  >64 o, o 64 >64 64 >64  >64
NRC-10 >64 32 16 >64 32 g8 32 32 2 32 64 >64
NRC-11 88 4 2. 32 4 4 16 4 64 >64 32
NRC-12 2 2 2 8 4 1 2 8 2 8 16 4
NRC-13 42 2 8 4 1 2 4 2 4 a 4
NRC.14 32 16 16 oes 2 o 16 16 16 16 16 g
NRC-15 8 16 4 16 8 4 8 8 8 4 4 16
NRC-16 2 1 0.5 16 4 1 1 2 05 16 32 8
NRC-17 % 1 1 8 4 2 1 4 1 32 16 8
NRC-18 >64 128 32 4 64 o e 64 64 04 64 >64
NRC-19 64 >64 16 64 32 8 32 16 2 8 8 4

NRCo0 64 >64  >64  >64  >64 64 >64 64 >64 >64 >64  >64
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M

B E51/77TI)

A9 AN A K EG# KB & hepcidin #F AR & 451

£ Ak B REBR ¥ AR aFE pl
WF1 27 8 3066
8.75

WF2 19 6 1992 5.54
WF3 22 8 2367 8.74
WF4 22 8 2256 8.52
Hb5.3 22 8 2363 8.75
Sal8. 6 22 8 2331 8.76
Hbl7 22 8 2391 8.76
Hbl.1 22 8 2391 8.76
Hb357 22 5 2397 7.84
Hb7.5 25 8 2881 8.53
Sal2.1 25 7 2925 8.60
Sall 25 8 2720 7.73
Sal2 25 8 2881

8.53

10
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& 10408 Al A2 P K ®#E S & F hepcidin £ X #) ¥ % F RT-PCR 947

[ & Hepcidin & Hepcidin
4 ot IE S 211 ol Bk il
i nd 0.08 ! nd 0.09 1
g nd 0.09 f nd 027 1
wrigm M 0.14 ! nd 037 1
AT 1.19 2.36 2 nd 145 11
it nd 0.18 t nd 041 11
W nd 0.21 f nd 033 1
i nd nd 0 nd 050 11
% 0.82 0.84 1 nd nd  ~
Bt 0.06 0.07 1.2 nd 008 !
BREGet 007 0.14 2 nd 011 !
o 0.13 0.12 1 0.08 007 1
e 0.14 0.18 1.3 0.07 0.09 13
9p % nd nd 0 nd nd 0
i 0.07 0.13 2 nd 0.08 !
s nd nd 0 nd 043 11
LA 0.38 0.8 2.1 nd 060 1

M R FEEAAN actin fEF &7, Bl h: SHMRETHRFHK

{ERF, Tt B TR, nd, KRR,

56
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LZ0ZDUN I0.AD00M - NHIPNS HMEDTS THSO - AT AHN TNHS LODIOOHEDAI SAT SHARALIATS AJAVLSTTI INDVIAAAAVAYAS AIAN
<TOZUN DIDADDDN - NHDONDSMUD TS THSO - A4 AHNA TNHS LODAOOHEOAI SAT STATRLIATS IIAVLSTTTIRDVIAAAAYAVAS LI
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JOETOUN .mxvquubw m%@ﬂﬂu hMOvan -~ =0 ~NAGWHMSAAS LEOHAVYUYNANSAVIATAOAIdIL IS SO0 ID TIATAAYALAYAS IIMN
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A 12. R % 118 pleurocidinAf & B F2 cDNA&AZ B 5 5
£ M8k WFI1

17
%MJM@% WF1A
ATCAAGTTCACTGCCACCTTCCTCCIGTIGT TCATCTTCCTCCTCATGCC TITGATCTCGCAGAGGGTCGTCEGTAAGAGAAAGTEETT

mmmmmmmmmmm

//
£ M IAEE WF2
GCCCA

//
£ M WF4
GOCCACTTTCTATTCCCANGCTAATATCAATATT I TTCAAATTCATTTAGACGAGACCAACCTTTTCCGAAATCTCCTCAGCTTAT

ATTATTACTGTATAATTTTGATAGTATTATCACCAGTATTCTIATTGACAACTTCTCTTTTTCCTECTGATCCGACTCATCCGCAG

ARATAGTCTATATATTTGGCCAATTAGAATCACTTTGCTTTCAATAARARATCTARATAACAACCTAAARGTCCTTTGATTAGCATT
TTCCATCAATGAARTGAACCTIGAGGTTTATTTTGATTCT CACATGCACCGACCTGCTATGTCAACAATTGAATACARATTTGTCC
CAGAGGAATTCAAAGGAAATTTTTCTAGECGATCTAATCT TTCCATTACTCGGATT TG TTY TTAAATATATAGAATAACTCAATCT
CTATGATAARATAATARCACATACGTAAAGATTTITACAAGACAAGATTGARARCTTCTTAAARGTACGTATARAACATCATCTCT
ATTTATAATTGTTTARCATTTAARCAAATAGCCCTACTAATTGTCTTATGGAARTGTATAAATIGTCATTTARCATAACTTGTTTGA
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GTTTATCATTATTTGT TTTTGTTIGTITTTTACACAGTTGGCARGCATGTIGCCAAGGORGCCCTTACGTAAGGACTTCTACCATCA
TTACTGTATAATTT TGATAGTAT TATCACCAGTACTGT TATTGACAACTTCTCT TG TCCTGCTGACTCTCTCCATCCGACTCATCC
ATAGTGCTTACCTTGGCGACAAGCAAGAACTCGACARGCGCGCAGTCGATGA

l/
£ M8 WFX
TAATADAACTAN'

ARCATGACTGGATATTIGTICTTITGCATTGATGTATTCT TGAGTGACAGTTEAATAATT TTGGARAACTTATARCAGATCTCAAT
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TTTAGGATGTCAAATCATTTCTCTGTGTCTTATTCAARTATGAGATT TAACAATGACAAT

J/A/%@%Am

mmmmmmmmm@mm

%'5@% GeScdCs

TCATGTTCATGCTCGTCCTCATGGCIGAACCCCAAGAGECTGGTTGGCCARGTATTTTCAA
mmmmmmmmmmmmmmmm
TCGATGA

.

% B8 GcScdB7

A TCCTCCTCCTCATCGCIGAACCTCRAGAGCGTTTITCCCGAAAGCTTTTGAA
ATTCGECATCCATCGAATCCAEECTECCTCCATCAGCATTTGECTCCTCACCAGCAGCAGGAGCCTCGACCAGCGCOGCTCAGAGGAGGALG
AGCCCAATGTTATTICTTTT TGAATGAAGAAGTCGCATTGARGGAGCCTTCAG

/!

£E% GC3.8 o

ATGAAGTTCACTGC CTTCCTGCTGTTATTCATGCTCGTCCTCATEGCTCGATCCCGAGAGTCTGETTEGGAAAAAGTCGCTCCG
TAAAGGTAGAGTCATGRAT TTAATT TGCT T T TTACATTGCAARTACT TTAATATAACATAGTTGCGAAARCCACAAAAATAAGTAGT
COATATATTTCGCCATATAGAATCACT T TGAT T TCAATAATAATCAAAACAACAATCAAAAAGCCCATTCATTAGCATGTCCCTTC
ACTAMAATGCGACATTGTAATI TATTI TCATI CTCACAGGCACCAACCTGCTOCCACAACAATTGARATCARATTIGTCTCAGRAGA
ATTCARAGTACATTGTTCTAGECGAT TIAATCTT TCCATTCATCCEATCTET T TTTARAAATATAGAATAACTGCGATCTCTATCTT
ADAATAATARAACACACATTCTGATT T TACCTGTCAAGATTGARCACGACTTAA ARG TATGTATAAAACATCATCTCTATGTATAA
TIET T ARC T TCAACTAATAGTCCAR T AAT TG TC T T AT GEAA A TG TAT T CAT IO TCATATAATATCATTTCCTTGAATTTATCA
mmmmmmmwmmmmm
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TAATTTTAARCAGTATTATCATCAGTACTGTTATTGACAACTACTCTTGTCICTGTTACTCTCTCCAGEGCTTIGGCCTCTTACGAA
GAGCAGCAGGAGCTOGACARGCGCTCARATCGATEACGAGCCCAGTECTATTGTTTT TGACTCARGARGTCCCCT TAAAGGAGCCTT

L .

%»H HEH YT3
ATGAAGTTCACTECCACCTTCCIGGICTTGCTCCATEETCETCCTCATCGCTGARCCTCGAGAGGGTTTCTITGGAGCCCTTATCAR
AGGGECCATCCATGETEGCAAGTTGCTCCATARACTCATCAAAAAAAAACATEAACATCACCCTTATGGCAAGCATTCGEECCTTC
ACAAGCGOGCAGTCGATGA

/]
£ M8 WF-YT

Ammmmmmmmmmmmﬁmmrmnmmmmm
AATARCTGGATCTTTATGCIAAARTTARTAAACATGARTTCAGATTTTRAAGAT TTTTCARGATTCAAARCTACTTAARRGTATGTA
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/7
Kt B # HbSclAl3
ATGARGTTCA

//
Xtk 8 & HbSclA24
mmmmmmmmmmmcnm

Kt B & HbSclB34 .
TATGAAGTTCACTGCCACCTTCCTGETETTCT TCATCETCETCCTCATGGCTGAACCTCAACAGGCTTICCGAAATTGGATCCGAC
CCCATATCAGCGGTAGAAAGAAGGCCTTCCACATCGAACTCAGACCETCCCAGTTACGACAAGCEGCAGCAGCASCAGCAGEAGCTC
GACAAGCGCGCAGTCGATGARA

//

X8 & Hbl7
ATCAACTTCACTGCCACCTTCCTIECTCTIGTTCATGETCGTCCTCATCCCTGAACCTGCAGAGTGTTTTTTGEGATTGCTTTTTCA
CGGGCTCCACCATGGETAGGETCACGGAAGTAATTCCATTTITACATCCCAARTATTTTAAGATAACACACCATATGAGTAGTCGAT
ATATTTCGCCAATTAGAATCACTTTGAT TTCAATARTARTCAAAATARCAR TCTCTABGCEA TTTAATATT TGCATTARTTCGCGATT
TG I TTTAALAATATAGAATARCTGEATCT T TATGGTAAAATAATTARAACATACATTCTGRT TTTACCAGTCARGATTCGARCACTA
CTTAGARAGTATGTATAARACATCATCTGTATGTATAAT TG T T TAACTGTTAACGAATAGTCCAARTAATTGTGTTATGGAAATGTA
TTAATTGTCATT T AATATCAT T T GCTTGAATTTATCACCATGTCTT T TIGTTTGTT T I TACACAGT TGGAAAGTTGATCCATGEAT
mmmmmmamwmmmmmmammm
CTCCATCAGACTCATCCATGECECTTACGACGAGCACGCAGGAGCTCAACAAGCGCGCAGTCCATGAA

/1
£44% GC1.2
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GCCCACTTTGTATTCECAAGETAAGAGCGATATATT TCAAATTCATTCGGATCAGACCAAGCATTTGCGAAATETECTCAGCTTGT

ARAATAATAARACACACATTCTGATT TTACCTGTCAAGATTGAACACGACTTAARAGTATGTATAAAACATCATCTGTATGTATAZ
TTCTTTAACTEGTCAACTAATAGTCCANATAATTGTCTTATCCAAATGTATTCATTCTCATATAATATCATTTGCTTGAATTTATCA
CCATGTGTITTICTTTGTTTTTACACAGGTGCCARGCACCTTAGCCAGGCEBCCATTAMITAAGGACTTCTACCATCATTACTGTG
TAATTTTAACAGTATTATCATCAGTACTETTATTGACAACTACTCTTGTCTCTGTEACTCTCTCCAGEGETTTGGCCTCTTGCRAA
GAGCAGCAGGAGCTCGACAAGCGCTCAATGGATCACGAGCCCAGTGCTATTGTTTT TGACTGANGAAGTCGCCTTEARGAGCCTTC
G

i
£8% GC2.2

GCCCACTTTGTATTCGCAAGGTAAGAGCEATATATT TCAAACTCATATAGACCAGACCARGCATTTGGGARATCTCCTCAGCTTCT
TACTGTATAATGCAAATGTTAACAATATTT TTGTTCTGTTETI T TGCAGARTGARGCTECCTGCTACCTTCCTECTCTTCTTCAT
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ATCECAAATATTITACTATARCATACCATATGACTAGTCCGATTAATTAAT TGEATTTC T TTTAARAATATAGAATAATTGGATCT
TTATGCTAARATAATTAAACATACATTCTGATTTIACCAGT TAAGAT TGAACCCTACTTAAAAGTATGTATARAACATCATCTGTA
CATATAATTCTTTAACTGTTAACCAATAGTCCARATAATTCTGTTCTCGAARTCTAT TANT TGTCATT TRATATCATTTGCTTGAD
TTTGTCACCATCTGT TS TICTTTCTTTT TACACAGGTAGAAAGATTTCOCATEGGTAAGAACTTCTACCATCAT TACTC TG TATTT
TTAGCAGTATTATCATCAGTACTGTTATTGATAACTTCTCITETCTCGCTGACTCTCTACRGGTACATCAGARGTCCTTATGGTTA
CGACGAGCAGCAGGAGETCEACAAGCUGCTCAGTCEATGACAACCCCAGTGCCATTGCTTCTGACTGAAGAAGTCECCTTGAAGGAG
CC'I‘I'CAGA

%ﬁ% GcSc4B28
CTGCCACH

Betrale 8 02A(3)

ATGAAGTTCACTCCCACCTTCCTCETCITCTTICATCCTCATCCTCATCTTTGAACCTGGAGAGTCTTITITIGGAATGCCTTTICA
CEGEETCCACCATEGTAGECTCACAARAGTGATTTGATTATTACATGCCARATATGTTAATUAAACATACCATATGAGCAGTCGTA
TTATTTGGACAAGTAGAATCACT T TGATT TCAATAGTAATTAAAATAACRATCARARAGGCCT TIGATTAGCATGTTCCTTCAATG
AAATERACATTCAGE T T TAT TITGATTCTCACCTCCATCGACCTGCIGCGGCAACTAT TCGARATCAAATT TG TCCCAGARGAARCT
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ARATTAACATTTTCTAGGCCATCTAATCTITCCATGAATTGGATTIGCT TTCAAAAATATAGAATAACTGGATATTTATGCTARAR
TAATAAAAACACACATTCTGATTTTACCAGTCAAGATTGAACACTACT TAARAGTACUTATAAAACATCATCTGIATGTATAATTG
TTTGACTTTTAACAAATAGTCAAAATGATTGTTATCGAAATGCATTAAT TG TCATTTAA TATCATTTACT TEGAATT TATCACCATG
TGTTTCTTTGT TTT T TAGCAGG TEGAGGTI TTCTCAATGOGCARGGACT TCTACCATCATTACTGTGTAATTTTAATAGTATTATC
ATCAGTACTCTTATTGACAACETCTCTTGTCTCECTEACTCTCTCTATCAGATIAAACCCAGGGTATCECGGTTACGACGAGCAGT
AGGAGCTCAACARGCECCCACTCGATGA

//
Petrale ¢k 02B
ATGARGTTCACTGCCACCTTCCTGETGTTETCCTIGETCGTCCTCA!

TGGCIGAACCTGEAGAGGGTTTCTTTGGABCCCTTCTCAA
GAAGAATCATTITGATTTCAATAATAATCAAAATAACAATCTCTTGGAGATTATRATATT TGCAATAATTOGATTTTATANAATATA
GAACARCTGGATCTTAATGCTARAATAATTARACATACATTCTGATTTTACCAGTCARAATTARCCACTACTTTARAGTATGTATA
m@mwmmmmmmmmmmm

/!
¥ A8 05A
Ammmmmmmm&mmmm

AAAGGCTECTCACGGTAAAGTCACGGAATTAATTTGCTTTTTGCTT TACAAATATTTY PTTATAGCAGCTGGAAART CACAAAAART

MGC@GCAGICGANAAGAGCCCAMNGCMGACPGAAGAAMGAAGGAGW

%ﬁ@ﬁ 09A
ATGAAGTTCACTGCCACCTTCCTCATGATET T CAT CT T CETCCTCATGCTTCAACCTCGAAGAGTCTCCTTGGAGCGAANTCGATTAR

ARATCTACGTTGAAGTTTATTTTGAATCTCACATGCACCGACCTECTGCGGCAACART TGAATTCAAATTTCTCCCAGAGGAATTC
AMAGTARATTTTTCTAGGCEATTTAATCTTTCCATTACTCTGAT I TGTTTTAAATATATAGAATGACTCAATTGCTATGATAAART
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mmmmmmmmmmmmmmmm
TATCARRCATCATCTCTTTATATAATTGTTTAACATTTCACARAAAGTCCAACTAATTGYGTTATGGAATTGTATAAATTCTCATT TAATA
TAATTTTTTIGAGITTATCAATATGTGTITTTGTTTGTTT TACACAGTIGGCAAGAAAGTTOGCAAGCTGECCCTTAAGTAAGGACTTCTA
CCATTATTACTGTATAATTTYCATAGTATTATCACCAGTACTGTTATIGACAACT TCTCTTTTCCTGCTGACTCTCTCCATCCGACTCATC
TCCAGTGCTTACCTIGECEAGCAGCAGCAGCTCGACAAGCETECAGTCGATAAAGACCCCAGTEGTTATTGCTTTTGACTGAAGGAGTCGCC
‘;‘;’GAAGGAGCC’ITC

67



B Ee4/77TI

M

AZDOIOID- - - - NHNDOIIONSD -~ - -~ DIOUNNGH - —— ===~ = == mm = m e e e e ———— —m—————————— £°6D9
I IDDO -~ - ~ SANDDAS m«m ..... WIOINXIWNMSAAS THOHAVYYNANSAVEHTAOAHIILYS SOOID T INTAAVAIAYAS IINN 1°'Z11X
mxvuumumul--mmzvom YAYS -~~~ - DIVINAIWHMSAAS LAOHAVYYNANS AVAITIOATd L YS SO0 ID I IATANVALAYAS SN T TTXIX
>&UUBQU®:---ZOZUUA3§04m ||||| WITUNNIWNOSAAA IEOHIVYUNANSAVETTROARdILYS SO0 ID I AATAAYALAVAS JIMN ZaM
JUDDTOIAD- mmvowuv A~ -~ =~ WIDUNXINHMSAAS LAOHITYYNANSAVAITIOATIALYS SOOID T IATAAVALAVASAINKN 1°1TeH
m&ﬂuguu>m mmuuwuo‘ MAD -~~~ = WIOYNAINNMSAAS THOHIVYYNANSAYHATADATI ALVS SO0 ID TAANTAAVAIAYAS AINNW €°GTeH
mmwﬂQEWEU - vle muaxz&&zzxmn»m9mommmﬂmﬂmxmbwﬂmqu»MmﬁammMOOHUHm>u>>¢>B>¢>mm&mz €' 8TeH
DIPDTODAD-JS! uwoomuvxmw WIDUNAIWNMSAAS LAOHAVYYNANSAYHATHOAT I L YS SODID T SATANVALAVASAINN Z ' 8TeH
24DIODAD-d ODAPAIO~ -~~~ WIOUNAIWHNIAAS LEOHAVYYNANSAVAS TROARJIIYS SO0 ID TAATAAYALAVAS SIMN ¥ LTeH
, mmwoqwusm 4 uw DDA -~ - - WIVINZAIWHMTAAS LAOHEVYYNANSAVYEHTIOARJALYS SOOID I JATAAYALAVAS A IMN T°LT®eH
SHODTODAD- mmmmwmumuwumw 11111 WAOUNIIHNMSAASLADHEYYYNANSATEITOOAHISIYSSOOID I I TAAVAIAVAS 1N 9-81es
mxvoquosuuamvuwvumxuumm ..... WITINXINNMSAASLADHIAVYYNANSAYEOTHOATIIIVS SOOID TIATANVAIAVAS TN € 9dY
mxuuawu>w ¢mouﬁupmxoxmm ..... WIHINAINHMSTIS LEOHAVYYNANSAYEITIOARdALYSSOOID I AATANVALAVAS L IMNW v 9dyY
DIDITOOND- amoomuu me ..... WAVINAIWHMSATS LHOHAYTYNANSAVEITIOATdALYS SO0 ID IS I TAAYAYAYAS AL Z2°9dv¥y
mMquwv>m mmUuwvu ..... WICINXIWNNTIAAS LEOHIVYNANSAVITTIOAT I ALYS SO IO TAATAAVALAVAS LI T°'94Y
IMDOTODAD - ¢mauvoumzuumm ..... WIDANAINHMSAAS LEOHVYUNANSAYE T THOASIALYS SO0 ID IJATAAVALAYAAS I §°sdvy
DIDOTIODAD -0 INPAIS - - - - - WIDINAdHAMNSAAS LHOHAYYYNANSATEHTHIOATI ALY S SO0 ID TSATAAVALAVAAI LN (AR-T-\"4
mxppqu>w-¢movwvvmmvmmm ..... WITINAIWNMSAAS LEOHIVVNANSAVERTIOARJALYS SOOI T SATAAYALIAVAS AIMKW €°8dY
IADIIOOND~ YIDI900 IS~~~ ~ - WMITUINAINNMSAAS LIOHY VY YNANSAVET TIOATIILVS SOOID T IATAAVAIAVAASINNW T°'sdvy
mmuunou>w- umuumuUWNw ..... WIGANNINHMSAAd LIOHIVYUNANSAVIT THOATIISYS SOOID ITIATAAVAIAVASOINN ¥ TAAM

mMUodﬁﬂbw hﬁﬂﬁhm ||||| WIDUNAG IY - SANJ LAOHIVVYNANSAVAITIOVEJASYS SO IO TIATAAVALAYAS SINIW T°TAaM

DIDOHODAD - vauwwohxvxhw ..... WIDINAGH-- - -~ ==~ === = =memem e —eean Hd4IVS SO0IDTAATAAVALAYASAIIN PaAM
..UmUU.HwawndmﬁQw ||||| WICINNIWNMSAAG LAOHAYVYNANSAVIZTIOVHIASYSSODID TAATAAVALAVAS AINN qedam
DIV TOIAD ~ M.mm nnnnn WITINAGHHMSAAI LEOHIYVYNANSAVAT THOVHIASYS SO0 IO IZATAAVALAYAS AIMN vEIM
INOIGDDON - 4Mouzoozm02mHmmHmmMom>mmmzammZmzzdm¢¢5maazuo¢mmqm0>00hm>¢monHU>&¢q>QB>¢5¢>MhBME y-zadep
m&UthUUxEU%USMUAm IHSITHMIOULANINMSTINSHADHIVAG LANDOVHAT TEOADDAIAYS SOO IDAIVIATIAVAY I SIIN TaM
&&UP&UUUH E.ﬁuzapdwvnmqmﬁc WA AVIJZITHNSEOOIOOHIDAd SATSOARTLINTSIIAVLSTATINOVYHAT ~ - AAYASIOMH ¥-cies
.m.MUU.meQM gUEQsmoamqmmo WIIVIHNIINHS LODIOOHIDAI SAASHATHLIAAS AAAVISHTIANOYIAL - ~AAVASIINN T°CT®sS
.mMUUhUUwvm Emvbzuuzmoqmqmmo ~ M IV IHNATNHS LODAOOHIDAISAT SHARH LY ~ ~ ~ ==~~~ - e e m e mc e c1es
mmvvhovwn zmcozvuqqumquo-uMmmmmmmAMSmmwwm00mmw>mmnmmw>mm9m>mwmm>¢ﬁmmqHMZU4H>A«u>><>mmmuz T1es
mxaohwumz zmcvzvozqumqmmo ~MIIVAHNG INWS LODAOOHEDAISAI SHATHLINT SAJAVLS AT I ANOVTIAANAVAYAS AIMN T°¥1es
DIDDIDDDM - szUZUUBNUAm.Hmmo =~ DIV IHNIINRS LODIOOBIDAI SAI SHAHILIAT S IIAVLSHT T ANDVIAANAAVAYAS LIMNH S'LTRH

WY BHHEEH WL g HFTHL

03819924.6

€1 ¥

68



03819924. 6 o 45 ZEe5/77Tm

B#F 1. 2B & 4 &) pleurocidin # % B F2 cDNA #4588 5 5

NRC-01
ATGAAGTTCACTGCCACCTTCCTCCTGTTGTTCATCTTCGTCCTCATGG'ITGATCTCGGAGAGGGTCGTCGTAAGAAAAAGGGGTCG
AAGAGAAAGGEGTCCAAGGGAAAGGGGTCCAAGGEARAGGGCAGGTGGTTGGAAAGGATTGGTAAAGGTAGAGTCACGGAATTAATT
TGCTTTTTACATTGCAAATATTTTTCATATAACATTGCTGGAAAATCACAAARATAAGTAGTCAATATAT TTGGCCAAATAGAATCA
CTTTGATTTCAATAATAATCAAAATAACAACCTAAAAGGCCTTTGATTAGCATGTTCCTTCARTGARATGGACATTGTAATTTACTT
TGATTCTCACATGCTACAACCTGCTGCAGCAACATTTGARAATAAATTTGTCCCAGAAGATTTTAAAGTACATTGTTATAGGCGATT
TATCTTTCTATTACTCAGATATTTGTTCAAACCAATAGAATAACTGGATCTCTATGCTAAAATAATAAAACACACATTCAGATGTTA
CCAGTCAAGATTGAACGCTGTTTAAAAGTAAGTATGAAACATCCTCTGTATGTATAATTGTTTAACTGGTAACTTATAGTCCTAATA
ATTGCGTTATGGAAATGTATTARTTGTCATTTAATATAATTTGCTGGAATTTATCACTGTGTGTTTTTGTTTGTTTTTACACAGCTG
GCGGGATAATTATCGGGGEGGCCCTTGAGTAAGEGACTTCTACCATCATTACTGTGTAATATTTATAGTTATGATCAGTACAGTTATT
AACAACTTCTCTTGTCTCGCTGAACTTCTCCATCAGTCACCTCGGGCAGGEGCAGETGCAGGGGCCGGATTACGACTACCAGGAGGG
GGAGGAGCTCAACAAGCGCGCAGTCGATGAR

//

NRC-02 #7 NRC-03
ATGAAGTTCACTGCCACCTTCCTCCTGTTGTTCATCTTCGTCCTCATGETTGATCTCGGAGAGGGTCETCGTAAGAGAAAGTGGTTG
AGAAGGATTGGTAAAGGTGTCAAGATAATTGGCGGGECAECCCTTRATCACCTCGEECAGGAGCAGGTGCAGGGGCAGGATTACGAC
3?CCAGGAGGGGCAGGAGCTCAACAAGCGCGCAGTCGATGAAA

NRC-04

GCCCACTTTGTATTCGCAAGGTAATATTGATATT TTTCATATTCATTTAGACAAATGTGCTCAGCTTGTTACTGTATAATGCARALG
TTAATGATCTTTATTTTTCTCTTTTTTTTTGTAGAATCGAAGTTCACTGCCACCTTCCTCATGATTGCCATCTTCGTCCTCATGGETTG
AACCTGGAGAGTGTGGCTGEEEAAGCTTTTTTAAAAAGGCTGCTCACGATAGAGTCACAGAATTAATTAGCT TTTTGCTTTGCAAAT
ATTTTTTTTATAACAGCTGGAARATCACAAAAATAAATAGTATATATATT TGGCCAATAAAATCACT T TGATTTCAATAATAATCTA
AATAACCAACCTAAAAGGCCTTTGATTAGCATGTTCCTTCAATGAAATGTACGT TAAGAT TTATT T TGATTCTCACAAGCACCAACC
TGCTGCGTCAACAATTGAATTCAAATTTGTCCCARAGGAATTCAAAGTAAATTTTTCTAGGCGATTTAATCTTTCCATTACTCTGAT
TTGTTTTAARAARATATAGAATAACTCAATCTCTATGATAAAACAATTACACATACATTCAGATTTTTATAGGACAAGATTGAAAACTT
CTTACAAGTATGTATAAAACATCATCTGTATGTATAATTGTTTAACATGTAACAACTAGT CCTACTAATTGTGTTAAATTGTCATTT
AATATCAATTGCTTGAGTTTATCATTATGTGT TTTGTTTTTT TTTACACAGTTGCCAAGCATCTTGGCAAGGCGECCCTTACGTAAG
GACTTCTACCATTTTACTGTATAATT TTCGATAGTGTTATCACCAGTACTGTTTTTCGACAACTTCTCTATTCCTGCTGACTCTCTCCA
TCCGACTCATCCGCAGTCATTACCTTGGCGATAAGCAGGAGCTCAACAAGCGTGCAGTCGATGAAGACCCAAATGTTATTGTTTTTG
AATGAAGAAAT

//

NRC-05
ATGAAGTTCACTGCCACCTTCCTGGTGCTGTCCCTGGTCGTCCTAATGGCTGAGCCTGGAGAGTGTTTCTTAGGAGCCCTTATCAAA
GGGGCCATACATGGTAGAGTCAAGGAATTAATTAGATTTTTACATGTCAAATAATGTAGTAGAACATATATAAGTAGTCAATATATT
TGACCAAGTAGAATCATTTTGATTTCAATAATAATCAARATAACAATCTCCAGCGCGATTTAATATTTGCAATAATTGGATTTTATAG
AATACGGAACAACTGGATCTTAATGCTAAAATAATCCAACATACATTCTCATTTTGCCAGGCAAAATTAAACACTACTTTAAAGTAT
GTATAAAACATAATCTGTATGTTATAACAAATACTCCAAGCAATTGTGTGATGGAAATGTATTCATTGTCATTTAATATAATTTGCT
TGAGTTTATCATCTTGTGTTTTTGTTTGTTTTTTCACAGGTGGCAGGTTTATCCATGGGTAAGGACTTCTACCATCATGACTGTGTA
TTTTTAATATTATTATCATCAGTACTGTTATTGACAACTTCACTTGTCTCGCTGACTCTCTCCATCAGAATGATCCAAAACCATCAC
GGTTATGACGAGCAGCAGGAGCTCAACAAGCGCGCAGTCGATGAA

//

NRC-06
GCCCACTTTGTATTCGCAAGGTAATATCAATATTTTTCARATTCATTTAGACGAGACCAACCTTTTGGGARATCTGCTCAGCTTATT
ACTGTATAATGCAAATGTTAATGATCTTTATTTTTCTGTTTTTTTTTTGTAGAATGAAGTTCACTGCCACCTTCCTCATGATGTTCA
TCTTCGTCCTCATGGTTGAACCTGGAGAGTATGETTGGGGAAGCATTTTTAAGCATGGTCGTCATGGTAAAGTCACGGAATTAATTA
GCTTTTAACTTTGCAAATATTATTTTTTTTTTTAACAGCTGGAAACTCACAAAAATARATAGCCGATATATTTGGCCAATTATAATC
ACTTTGATCTAAATAACAACCTAAAAGGCCTTTGATTAGCATGTTTCTTCAATAAAATGATTGAACACTACTTAAAGGTATGTATAA
AACATCATCATGTGTTTTTGTTTGTTTTTACACAGCTGCCAAGCATATTGGCCATGCAGCCGTTAAGTAAGGACTTCTACCATTATT
ACTGTATAATTTTGATAGTATTATCACCAGTATTGTTATTGACAACTTCTCTTTTTCCTGCTCGATCCGACTCATCCGCAGTCATTAC
%TGGCGAGCAGCAAGATCTCGACAAGCGCGCAGTCGATGAAGACCCAAATGTTATTGTTTTTGAATGAAGAAAT

NRC-07
ATGAAGTTCACTGCCACCTTCCTCATGATGTGCATCTTCGTCCTCATGGTTGAACCTGAAGAGTGTCGTTGCGGGGAAATGGTTTAAA
AAGGCCACACACGGTAGAGTCACAGAATTAATTAGCTTTTTGCTTTGCAAATATTTTTTTATAACAGCTGGAAAATCACAAAAATAA
ATAGTCTATATATTTGGCCAATTAGAATCACTTTGCTTTCAATAAAAATCTAAATAACARCCTAAAAGTCCTTTGATTAGCATTTTC
CATCAATGAAATGGACGTTGAGGTTTATTTTGATTCTCACATGCACCGACCTACTATGTCAACAATTGAATACAAATTTGTCCCAGA
GGAATTCAAAGGAAATTTTTCTAGGCGATCTAATCTTTCCATTACTCGGATTTGTTTTTAAATATATAGAATAACTCAATCTCTATG
ATAAAATAATAACACATACGTAAAGATTTTTACAAGACAAGATTGAAAACTTCTTAAAAGTACGTATAAAACATCATCTGTATTTAT
AATTGTTTAACATTTAACARATAGCCCTACTAATTGTGTTATGGAAATGTATAAATTGTCATTTAACATAACTTGTTTGAGTTTATC
ATTATTTGTTTTTGTTTGTTTTTACACAGTTGGCAAGCATGTTGGCAAGGCGGCCCTTACGTAAGGACTTCTACCATCATTACTGTA
TAATTTTGATAGTATTATCACCAGTACTGTTATTGACRACTTCTCTTGTCCTGCTGACTCTCTCCATCCGACTCATCCATAGTGCTT
ACCTTGGCGACAAGCAAGAACTCGACAAGCGCGCAGTCGATGA

//

NRC-08
TAATAAAACTAATGTGTAAAGTCTTCCACTTTTTTTACTGTATTTACTTAAACAGAAAATTATTCTCACGATTCTGGAGCTGCAGCC
ACTAAGTGTTGCTTCATGAAGTGAATACACAATTGTTCTAACAACCACTCACCCAATTAACCAGAATCTACAAAGTGAGGAAGTGAG
AGGAGTCGTCCTGTGTTTTCAAATTTTTTGAATGATCTACCACTATGTGAGCTCCTCCTGTTATAGCTCTAAATGTTACACAATGAA
TGTGAAGTCAGTTCTGTGTATATAAAGAGTTGCCTCTGTAGAGCATACAACAGATTTCACCTTTGAATCTCACAAACCTCACTTTGT
ATTCGACAGGTAAGATCGATATTTTTCAARACTCATTTAGACGAGACCAAGTATTTGGGARATGTGCTCAGCTTGTCAATGTATAATG
CAAATGTTAACAATCGTTTTGTTCTTATGT TGTGTTTGTAGGATGAAGTTCACTACTGCCTTCCTGATGTTGTCCATGETCGTCCTC
ATGGCTGAACCTGGAGAGTGTCGTTCTACAGAGGACATCATCAAGTCTATCTCGGETAGACTCCAGGAATTAATTATTATCAATAAC
AATGAAATAACAACCAAAAGGCCTCTGATTAGCATGTTCCTTCAATGARATGGTCOGTTTTITTATCTATTTTGATTCTCACATGCAAC
GACCTGCTGCGGCAACATTTGAAAATCAATCTTTTTTACACARATTCAAAGTACATTGATTTATTCGATTTAATCTTAACATTAATC
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AGATTTGTTTTTGTTTAAATATATCGAATARCTGGATCTCTATGATAAAATAATTAAACATACATTCTTATTTTACCAATCAAGATT
GAACACTTCTTAAAAGTACGTATAARACATCATCTGTATGTATAATTGTTTGATTGTTAAGTAATATTTCCAATAATTGTGTAATGG
ARATGTATTAATTGTCATTTAATATAATT TGCTTGAATTTATCACCATGTGTTT T TTGTTTGTTTTTAAACAGGTGGAGGTTTTCTC
AATGCGTAAGGACTTCTATCATCATTACTGTGTAATT T TTATAGTATTATCATCAGTACTGTTATTAACAGCTTCTCTTIGTCTCACT
GACTCTCTCCATCAGAATGAACGCCGGTTACAATGAGCAGCAGEAGCTCAACAAGCGCTCAGATGATGATGACAGCCCCAGTCTTAT
TETTTTTGACTGAAGAAGTCGCCCTGAAGGAGCCTTCAGATGATATATTATGCTTCTTGCTCTTCATTGAAATAAATCAAAC

L — . 2 13
GANGRC%-GOAQ&I\&%%&IS%(?C;%@Ti%%@m@g%m%@GMMTATCQCMTGC

TGAGAAGAAGAAATAAGAAAGACTTGCAGCATTGATACTTTTACTTATACAGAAAACCTATAAACATGACGGGAGCATAAGTTAAAG
TCACAATACAGAAGAGAACCAGAAGCCAAACTGCAGCAAATTTACTGCTATTCATATGATACTGGAGCCAAAGCAACGCAGAGACTC
AGCAGCAGTGAACCAAAGAGTTTAACTGTACTIGTGTCCAGGTTGAATGAAAGTATTGAATAAAAARAACCAAGACAGAACATGCAT
ATTTTTTTGGAATGGAATATAAGTCAGGAGAATATGTGTTGTTCTGGCTGECAGGATCCATCACTCTGTCARAGTTAACACAAGAACTT
TTAGAAACATAGATACGATCTCAAGTAAACTTCCATTTACTATTTGA TACTTACAAATTATATTTTARAAAGCAAC
AATAAATCAGAGATAACTTCATGGAGAAGTCTATATTCATATTTGTGAGCTGAACATTCATGCTGCCTGTTCTATCACATCTGAGTG
TGGAGGCCACTGACGTTTACTGACCTCAACGTCTACCGCTCTAATGCATPTGCAGT TAAAGGTAAGCATTTTGTTATTTGTCTTCAC
TGTATTGATACTAAATATACAGGGTTACAAATACAGTTARAACAAGAGAGACGAGGTATCGAAAGCTTCAGCATCAATGTGCTGATC
GCTGATAGCTGATCTTACCCGACACCGGTGACATGGCATCARAATGACCACCTCTTTTTICTTCTCTTT T TTTTGTAGGACGAAGTT
CGCTGCCGCCTTCCTCEGTGTTGTTCATGGTCATCGTCATGTTTGAACCTGGAGAGTGTT TTTTTAGATTGCTTTTTCACGCGEETCCA
CCATGGTAGGGTCCCGGAAGTAATTTGATTATTACATGCCAAATATTTTAATGAAACATACCTTATGAGTAGTTGTATTATTTGGAC
ARGTAGAATCTCTATGATTTCAGTAGTAATTAGAATAACAATCAAAAAGGCCTTTGATTAGCATGTTTCTTCAATGAAATGGACATT
GAGGTTTATTTTGATTCTCACATGCTACAGCAACAATTGAAATCAAATTTTTCGCAGAAGAAACTTAATTAACATTGTTGTGCAATA
GTGCTTAAAAAGTGTTACCATGGAATGEGTGTGCGTTTAGGCACTCAATAAATTTGGT TATCAAAATTAAATTAAAAARATTAATATT
TAAAATATTAATATTAAATCATAACTTTAATTGTTTAAAGTTCTCGCGGGBAACCACCCTTCTTCTGAAGGTARAGGATAGCCAATT
TATTGATTAAGATCAGTCTCATTTAGATCTAGTTCAAATAGAAATCTCAATAT T TACCATCGAAGATTTTATAATGAACAGTGAAG
GTTATGGAGTTCTAAACAGTGTAACAGT TGGCAAAGTTCACTATTGCAATATTAATGACAGACCATTTGTGAAAGAAGAACATTTAT
TATGAGCATAATAAAGTATGAAAGCACGAATTACTAAACAATCAAAGCTAACTAACAAGGACGTCTGTGGGTCTETGTGTGAATGTA
AATAAGGGGGAGGCTCAAACTGGTGGCCTACAAGAAGAGCCTTAAGATAGCAACCACAAGGGCTGTACCATAAATGTTGTAGTARARA
AGAGTTATTAAAATGAGTTAGAATAACTAATGACTAATTAGTAGACAAACTAGTAGACAAACTAAACAACTAACAATAACAAGGAAG
TGTGTGTGAGTGTGTTTGTGTCTAAATGT TAATTAGGGGCTCTCAAACTGGTGTCTTACCAGAAGAGTAAGATAACAATTCCCCCCC
TTCTTCTGAGGTTGTTTTACGACTGTTGCTTTATGEGCCGTGAGGGAAGGTTTAACTCGGTGACATGCTATACGTGTCTGTGTAGATG
TTAATCAGAGAATGCCAGAGTCAGAGAGACCTACGGAGGAAGT CTGTGAAGGGCCTATCTAACATTAGCT TTCCTTTAACTTATAAC
ACAATATCAGAAACACATATCAACCTTATAAACACACACAGAATCAAATAAACAGTCTTGCTTAGCATGTATAATTATTAAGCCCAG
ATTATGTTACCAGTCCGAGGGAAAGAGTTCAGTTGCAGTTCTGTGACGTCTCCTEECT TTGTGETCATAGAGTTCTGCATTCGCGAT
TCTGTCGAGCCGTETGCTCAGATGCAGETTGAAGTTCTCCTGCAGGACATCECGTCGCTGCCAGCATTTTGTAGAGCTTGAAGGGCG
AGGAGATTTCCTTGAGTGGTGAGCTEGAAGCTGGACCTCTGACCTCTGGTTGTTAGTTEGGAAGAGAAGAAAGCTGGAGCEGGCGTGET
TTCTCCCTCTAGCCGATGCAGGAGGAGAAGCCGGCAGCCCCACTCCTTGAAGAGTTGTGGAGAGAGATGGGAGCAAAGAGCTAGATT
TTGGGGAGACCTCTCCTTATATTGGCCCCGATGACCTCACAGGCCTTGGAACGAAGTGACCAATAGGAGTTGACCCTGGTAATTCTT
GACACCTTTGTGGGACATTGTCAAGACCCCAGGACATGCAGCATCCTGTTACAATCTGEGAGACGGAGTTCCTTGACTGTCTCAGAA
CAATGAGAACCTGTGGCATCTTGGGGGAT TGAGTCCACTCGAGCACATGCGGCATGT TTGTTCCAAGTTTGACTGAAAGGAGGCCTG
TGGTTTGCACAAAAACCATGTCCCAACAACATTTTCTAGGCGATTTAATCTTTACATARAATTGGATT TGTTTTAAAAAATATATAGA
ATAACTCGATCTTTCTGCGTARAATAATAAAAAATAAATTCAAATTTGACCAGTCAAGATTGAACACTAATGAAAAGTACCTATAAAA
CATAATCTGTATGTATAGTTGTTTGACTGTTAAATAGTAGTCCTAACAATTGTGTAATGGAAATGTATTCATTGTCTTTTAATACTA
TTTGCTTATCATAATGTGTTTGTTTGTTTTT TAGCAGGTGGAGGTTATCTCAATGCGTAAGGACT TCTACCATCATTACTGTGTAAT
TGTATTAGTTTTATCATCAGTACTGTTATTGACAACGTCTCTTGTCTTGCTGACTTGACTCTCTTCATCAGATTAAACCCAGGGCCG
GTTACAATGAGCAGCAGGAGCTCGACAAGCGCGCAGTCGATGACAACCTCAGTGCTATTGTTTTTTACTGAAGAAGTCGACCTGARG
AATCTTTTGAAATGATATGAAATGTTTGCCTTTCAATGARATAAATCAAACATGACTGGATATTTGTTCTTTTGCATTGATGTATTG
TTGAGTGACAGTTGAATAATTTTGGAAAACTTATAACAGATCTCAATTTTAGGATGTCAAATCATTTCTCTGTGTCTTATTCAAATA
T(/S',AGATTTAACAATGACAAT

/

NRC-11
GCCCACTTTGTATTCGCAAGGTAAGATCAATATTTTTCAAATTCATTTAGACGAGACCAACCGTTTGCGARATGTGCTCAGCTTGTT
ATTGTATAATAACAAAGTTAACGATCTTTATTTTTCTGTTTTTTTGTAGRATGAAGT TCACTGCCACCTTCCTGATGTTGTTCATCT
TCGTCCTCATGGT TGAACCTGGAGAGTGTGGATGGAAAAGTGTCTTTCGTAAGGCTAAGAAAGGTAGAGTCACGGAATTAATTAGCT
TTTTACATTGCAAATAGATTTTTTATAACAGCTGGAAAATCACAAAAATAAATAGTCGATATATTTGGCCAATTAGAATCACTTTAA
TTTCAATAATAATCTAAATAACAACCTAAAAGGCCTTTGATTAGCATGTTTCTTCAATGARATGGACATTGAGGTTTATTT'TGATTC
TCACATGCACCGACCTGTGCGGCAACCATTGAATTCAGATTTGTCCCAGAAGAAT TCAAAGTACATTTTTCCAGGCGATTAAATCTT
TCCATTACTCAGATTCAAAAATAAATAAATGGAATAATTGAAGCACTATGATAARATAATTACACATTCACTCTGACTTTACAAGTC
AAGATTGAACACTATTAAARAGTGTGTATAAAACAACATCTCTATGCATAATTG I TTAACTGTTAATAGTCCTAATAATTGTTTTAT
GGAAATGTATTAATTTACATTTAATATTATTTGCTTGAGTTTACCATCATGTGTTT T TETTTGTTTTTACACAGTTGGCAAGACTGT
TGGCGGCTTGGCCCTTGAGTAAGGACTTCTACCATCATTACTATATAATTTTGATAGTATTATCACCAGTACTGTTATTAACTACTT
CTCTTGTCTGCTGACTCTCTCCATCCGACTCATCTGCAGTCATTACCTTGGCGAGCAGCAGGAGCTTGACAGCGCGCAGTCGATGAG
GACCCCAGTGCTATTGTCTTTGACTGAAGAAGTCGCCTTGAAGGAG

//

NRC-12
ACTTTGTATTCGCAAGGTAAGATCAATATTTTTCARATTCATTTAGACGAGACCAACCGTTGGCGARATGTGCTCAACTTGTTATTG
TATAATAACAAAGTTAACGATCTTTATTTITCTGTTTTTTTGTAGAATGAAGT TCACTECCACCTTCCTGATGTTGTTCATCTTCGT
CCTCATGGTTGAACCTGGAGAGTGTGGATGGAAAAAATGGTTTAATAGGGCTAAGAAAGGTAGAGTCACGGAATTAATTAGCTTTTT
ACATTGCAAATAGATTTTTTATAACAGCTGGAAAATCACAAAAATAAATAGTCGATATAT TTGGCCAATTAGAATCACTTTAATTTC
AATAATCTAAATAACAACCTAAAAGGCCTTTGATTAGCATGTTTCTTCAATGAAATGGACATTGAGGTTTAT TTTGATTCTCACATG
CACCGACCTGTGCGGCAACCATTGAATTCAGATTTGTCCCAGAAGAATTCAAAGTACATTTTTCCAGGCGATTAAATCTTTCCATTA
CTCAGATTCAARAATAAATAAATAGAATAATTGAAGCACTATGATAAAATAATTACACATTCACTCTGATTTTACAAGTCRAGATTG
ARCACTATTAAARACTGTGTATAGAACATCATCTGTATGTGTAATTGTTTAACTGTTAATAGTCCTAATAATTGTTTTATGGAAATG
TATTAATTTACATTTAATATTATT TGCTTGAGT TTACCATCATGTGGTT T TG TTIGT TTTTACACAGTTGGCARGACTGTTGGCGEC
TTGGCCGTTGAGTAAGGACTTCTACCATCATTACTGTATARTTTTGATAGTATTATCACCAGTACTGTTATTAACTACTTCTCTTGT
CTCGCTGACTCTCTCCATCCGACTCCTCTGCAGTCATTACCTTGGCAAGCAGCCGGAGCTCGACAAGCGCGCAGTCGATGAGGACCC
CAGTGCTATTGTCTTTGACTGAAGAAGTCGCCTTGAAGGAGCCTTCAGAA
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//

NRC-13
TTGCCCACTTTGTATTCGCAAGGTAAGATCAATATTTTTCARATTCATTTAGACGAGACCAACCATTTGGGAAATGTGCTCAGCTTG
TTACTGTATAATGCAAAAGTTAAGTATCTTTATTTTTCTGTTTTTTTTTGTAGAATGAAGTTCACTGCCAACTTCCTCATGTTGTTC
ATCTTCGTCCTCATGTTTGAACCTGGAGAGTGTCGGTTGGCGAACATTGCTTAAAARAGCTGGTCACGGAATTAATACGCTTTTTACA
TTGCAAATAGATTTTTTATAACAGCTGGAAAATGACAAAAATAAATAGTCGATATATT'TGGCCAATTAGAAT TATT T TGATTTCAAT
AATAATCTAAATAACAACCTAAAAGGTCTTTGATTAGCATGTTTCTTCAATGAAATCGGACATTGAGGTTTATTTTGATTCTCACATG
ACCGACCTGCTGCGGCAACAATTGAATTCAGATTTGTCCCAGAAGAATTCARAGTARATTTTCCAGGGGATTAAATCTTTCCATTAC
TCGGATTTAAAAAAAARARAAATAGAATAACTGAATTGCCATGARAAAATAATTACACATACTGTCTGATTTTACARGTCAAGATTG
AACACTACTTAAAAGTATCGTATAAAACATCATCTGTATGTATAATTGTTTARCTGTTAACAAATAGTCCAAATAATTGTGTTATGGA
ARTGTATTAATTGTCATTAAATATAATTTGCTTGAGTTTATCATCATGTGTI TTTTTTTTTTTTTTACACAGAGGTTAAGACTGTTG
GCAAGTTGGCCCTTAAGTAAGGACTTCTACCATCATTACTGTATAATTTTGATAGTATTATCACCAGTACTGTAGTACTGACAACTT
CTCTCTCCACCCAACTCATCCGCAGACATTACCTTGCGCARAGCAGCCGGAGCTCGACAAGCGCGCAATTGATGACGACCCCAGTATTA
TTGTTTTTGACTGAAGAAGTCGCCTTGAAGGAGCCTTCAGAA

//

NRC-14
ATGAAGTTCACTGCCACCTTCCTCATGATGTTCATGGTCETCCTCATGGCTGARCCCABAGAGGCTGGTTGGGGAAGTATTTTCAAA
CATATTTITCAAAGCTGGAAAGTTCATCCATGGTGCGATCCAGGCACACAATGACGGCGAGGAGCAGGATCTCGACARGCGCGCAGTC
GATGA

//

NRC-15

ATGAAGTTCACTGCCACCTTCCTGGTGTTGT TCATGGTCGTCCTCATGGCTGAACCTGGAGAGGGTTTTTGGGGAAAGCTTTTGAAA
TTGGGCATGCATGGAATCGEGGCTGCTCCATCAGCATTTGEGGTGCTGACGAGCAGCAGGAGCTCGACGAGCGCTCAGAGGAGGACGAG
CCCAATGTTATTGTTTTTGAATGAAGAAGTCGCATTGAAGGAGCCTTCAG

NRC-16 #2 NRC-17
ATGAAGTTCACTGCCACCTTCCTGETETTGTTCATGGTCETCCTCATGGCTGGATCCGEAGAGTGTGETTGGAAAAAGTGACTCCAT
AAAGGTAGAGTCATGGATTTAATTTGCTTTTTACATTGCARATACTTTAATATAACATAGTTGGAAAACCACARAAATAAGTAGTCG
ATATATTTGGCCATATAGAATCACTTTGATTTCAATAATAATCAAAACAACAATCAAAAAGCCCATTGATTAGCATGTCCCTTCACT
ARAATGGACATTGTAATTTATTTTGATTCTCACAGGCACCAACCTGCTGCGECAACAATTGAAATCARATTTGTCTCAGAAGAATTC
AAAGTACATTGTTCTAGGCGATTTAATCTTTCCATTCATCGGATCTGT T TITAAAAATATAGAATAACTGGATCTCTATGTTAAAAT
AATRAAAACACACATTCIGATTTTACCTGTCARGATTGAACACGACTTAAAAGTATGTATAARACATCATCTGTATGTATAATTGTTT
AACTGTCAACTAATAGTCCARATAATTGTGTTATGGAAATGTATTCATTGTCATATAATATCATTTGCTTGAATTTATCACCATGTG
TTTTTGTTTGTTTTTACACAGGTGCCAAGCACCT TGGCCAGGCGGCCATTAAGTAAGGACT TCTACCATCATTACTGTGTAATTTTA
ACAGTATTATCATCAGTACTGTTATTGACAACTACTCTTGTCTCTGTTACTCTCTCCAGGEETTTGGCCTCTTGCGAAGAGCAGCAG
GAGCTCGACAAGCGCTCAATGGATGACGAGCCCAGTGCTATTGTTTTTGACTGAAGAAGTCGCCTTGARGGAGCCTTCA

//

NRC-18
ATGAAGTTCACTGCCACCTTCCTGGTGTTGTTCATGGTCGTCCTCATGGCTGGATCCGEAGAGTGTGGTTGGAAAAAGTGGTTCACT
ARAGGTAGAGTCATGGATTTAATTTGCTTT TTACATTGCAAATACTTTAATATAACATAGCTGGAAAATCACAAAAATAAGTAGTCG
ATATATTTGGCCATATAGAATCACTTTGATTTCAATAATAATCAAAACAATAATCAAAAAGCCTATTGATTAGCATGTTCCTTCACT
AAAATGGACATTGTAATTTATTTTGATTCTCACAGGCACCAACCTGCTGTGGCAACAATTGAAATCAAATTTGTCTCAGAAGAATTC
AAAGTACATTGTTCTAGGCGATTTAATCTTTCCATTCATCGGATTTGTTTTCAAAAATATAGAATAACTGGATCTCTATGTTARAAT
AATAAAACACATTCTGATTTTATCTGTCAAGATTGAACACGACTTARAAGTATGAATAAAACATCATCTGTATGTATAATTTTTTAR
CTGTCAACTAATAGTCCAAATAATTGTGTTATGGAAATGTATTCATTGTCATATAATATCATTTGCTTGAATTTATCACCATGTGTC
TTTGTTTGTTTTTACACAGGTCGAAAGGTTATCCCAGAGGTAAGGACTTCTACCATCATTACTGTATAATTTTAATAGTATTATCATC
AGTACTGTTATTGATAACTTCTCTTATCTCGCTGACTCTCTCCATCAGGCATT TCGCTGACGTCGAGCAGCAGGAGCTCGACAAGCG
CTCAGTGGATEACGAGCCCAGTTCTATTGCT T TTGACTGAAGAAGTCGCCT TGARGGAGCCTTCAG

//

NRC-19
TTATGAAGTTCACTGCCACCTTCCTGGTGTTGTTCATGGTCETCCTCATGECTAAGCCTGRAGAGTGT T TTTGGGATTGCTTTTTC
ACGGGGTCCACCATGGTAGGGTCACGGAAGTAATTCGATTTTTACATGGCAAATAT T TTAAGATAACACACCATATGAGTAGTCGAT
ATATTTGACCAATTAGAATCACTTTAATTTCAATAATAATCACAATAACAATCTCTAGECCATTTAATCTTTCCATTAATCGGATTT
GTTTTTTTAAATATAGAATAACTGGATCTCTATGT TAAAATAATAARACATACATTCTGATT TTACCAGTCAAGATTGTACGCTACT
TAAAAGTATGTATAAAACATCATCTGTATGTATAATTGTTTAACTGT TAACTAATAGTCCARATAATTGTGTAATGGAAATGTATTA
ATTGTCATTTAATATCATTTGCTTGAATTTATCACCATGTGT T T TTGTTTCTTTTTACACAGT TGGAAAGTGGATCCATGGGTAAGE
ACTTCTACCATCATTACTGTGTATTTTTAATAGTATTATCATCAGTACTGTTATTGATATTTTCTCTTGTCTCGCTGACTCTCTCCA
TCAGACTCATCCATGGGCATCACGGTTACGACGAGCAGCAGGAGCTCGACAAGCGCGCAGTCGATGAAR

//

NRC-~20

TTATGAAGT TCACTGCCACCTTCCTGGTGTTGTTCATGGTCGTCCTCATGGCTGAACCTGGAGAGGGTTTTTTGGGAATTCTTTTTC
ACGGGGTCCACCATGGTAGAGTCACCGAATTAATTCGATT TTTACATGGCARATAT T'TTAAGATAACACACCATATGAGTAGTCGAT
ATATTTGACCAATTAGAATCACTTTAATTTCAATAATAATCACAATAACAATCTCTAGGCCATTTAATCTT TCCATTAATCGGATTT
GTTTTTTTARATATAGAATAACTGGATCTCTATGTTAAAATAATAAAACATACAT T CTGATTTTACCAGTCAAGATTGAACACTACT
TAAAAGTATGTATAAAACATCATCTGTATGTATAATTGTTTAACTGTTAACAATAGT CCAAATARTTGTGTTATGGAAATGTATTAA
TTGTCATTTAATATCATTTGCTTGAATTTATCACCATGAGT TTTTTGT T TG T T T T TACACAGGTAGAAAGAAGGCCTTGCAGTAAGE
ACTTCTACCATCATTACTTTGTAATTTTTATAGTATTATCATCAGTACTGTTATTGACAACT TCTCTTGTCTCGCTGACTCTCTCCA
7;AGGATGAACTCAGAGCGTCGCAGTTACGACGAGCGGCAGCAGCAGCAGCAGGAGCTCGACAAGCGCGCAGTCGATGAAA
NRC-101
GCCCACTTTGTATTCGCAAGGTAAGATCGATATTTTTCAAACTCATTTAGACGAGACCAAGCATTTGTTGAAATGTGATAAGCTTCT
AACTTTATAATGCAAATGTTAACAATCTTTTTGTTCTGTTGTTTTTGTAGGATGAAGTTGGCTGCCGCCTTCCTGGTGCTGTTCCTG
GTCGTCCTCATGGCTGAACCTGEAGAGGGTTTCTTGGRAT T TCT T T T TCACGGTATCCACCATGGTAAAGTCACTCATTTAATACAT
TTTTACATGGCARATATTTGAATATAACATACTATATGAGTTGTCAATATATGTGGCCAAGTAGAAGCACTTTGAT T TCAATAATAA
TCAAAATAACAATCACTAAGCCATTTAATAATTGAATTAATTACATTTGTTTTARAAAAATATAGAATAACTGGATCTTTATGCTAR
AATAATTAAACCTAAATTCAGATTTTACCACTCAAGATTGAACACTACTTRARAGTATGTAAARAAAACATCATCTGTATGTATAAT
TAAATACTAGTCCAGTTAATTGTTTTATGGAAATGTGTTAATTGACATATATCATTTGCTTGAACTTATAATGTACTTTGTTTGTTT
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TTACACAGGTATCAGGGCGATCCATCAGTAAGCGACTTCTACCATCATGACTCTGTATTTTTAATAGTATTATCATCAGTACTT'TTAT
TAACRACTTCTCTTGTCTCGCTGACTCTCTCCATCAGTCTCATCCATACTCAAAGATACGACGAGCAGCAGGAGCTTGACAAGCGCT
CAGTCGATGACAACCCCGGTGCTATTGTTTTTGACTGAAGACGTCGCCTTGAAGGAGCCTTCAG

//

NRC-102
ATGAAGTTCACTGCCACCTTCCTGGTGTTGTCCATGGTCGTCCTCATGGCTGAACCTGRAGAGCGTTTCTTTGGAGCCCTTATCARMA
GGGGCCATCCATGGTGGCAAGTTGCTCCATAAACTCATCAARAAAAAACATGAACATCACGETTATGGCAAGCATTGGGGECTTGAC
}/XI}GCGCGCAGTCGATGA

NRC-103
TTGAARAGTGAGGAAGTGAGAGGAGGACTAGGTCCTGTGTTTTCAGTCGTTGAATTATCTAACACTATCTGAGCCCCTCCTGCAATAA
CTCTAAATGTTACACAGTGACTAGGAAGTCAGTCCTGTGCTATATAAAGAGTTCCATCTGTTETTATCAGTAGACAACAGATTACACC
TTTGAATCTCACAAAGCTCATTTTGTATTCGACAGGTAACGATCCGATATGTTTCAAACTCATTTAGATGAGACCAAGCATTTGGGAAA
TGTGCTCAGCTTCTAACTGTATGATGCARATGTTAACAATCTTTTTGTTCTEGT TEI TTICTAGGATGAAGTTGGCTGCCECCTTCCT
GGTGCTGTTCCTGGTCGTCCTCATGGCTGAACCTGGAGAGAGTTTTTTGGGATTTCTTYT TCATGGTATCCGCCATGGTAGGGTCAC
TGAATTGATACATTTTTACATGGCAAATATTTGAATGTAACATACTATATGAGTTGTCAATATATGTGGCCAAGTAGAAGCACTTTG
ATTTCAGTAATAATCAAAATAACAATCACTAGGCCATTTAATAATTGCATTAATTACACTTGTTTTTATATAGAATATAGAATAACT
GGATCTTTATGCTAAAATTAATAAACATGAATTCAGATITTAAGATTITTCAAGATTGAAAACTACTTAAAAGTATGTARAAAAACA
TCATCTGTATGTATAATTAAATACTTGTCCAGATAAT TGTGTTGTGCAAATGTGT TAATTGACATATATCATTTGCTTGAATTTATC
ATTATCTGCTTTCTTTGTTTTTACACAGGTATCAAGGCGATCCATAGATAAGGACTTCTACCTTCATGACTGTGTATTTTTAATAGT
ATTATATTCAGTACTGTTATTGAAAACTTCTCTTGTCTCGCTGACTCTCTCCATCAGARTGATCCATGGTAACAGTTTAGACGAGAT
GCAGGAGCTCGACAAGCGCTCATTCGATGACAACCCCAACGCAATTGTTTTTGACTGAAGAAGTCGCCCTGAAGGAGCCTTCAGATG
ATATATAATGCTTCTTGCTTTTCAATGAAATAAATTGAATAATTACCCGCAACAGC

//

NRC-104
TACTTTTATCTACCACTATGTGAGCTCCTCCTGTTATAACTCTAAATGTTACACAATGAAGATGAGGTCAATTCTGTGTATATAAAG
AGTTGCCTCTGTATAGTAGACAACATATTTCACCTTTGAATCCCACAAAGCTCACTTTGTACTCAACAGGTAAGATCGATATTTAAA
AACTAATTTAGACGAAACCAAGCATTTTGGGGAATTTGCTCAACTTCTAAATGTATGATACAAATGTTAACAATCTTTTATTTCTGT
TGTTGTTTTTTGTAGGATGAAGTTCACTGCCACCCTCCTCCTGTTGTTCATCTTOGTCCTCATGGTTGATCTCGRAGAGGETCETCG
TAAGAAAAAGGGGTCCGAAGAGAAAGGGETCCAAGGGAAAGGCETCCAAGGGAAAGGGCAGGTGETTGGACAGGATTGGTAAAGGTAG
AGTCACGGAATTAATTTGCTTTTTACATTGCAAATATT TTTCATATAACATTGCTGGAARATCACAAAAATAAGTAGTCAATATATT
TGGCCAAATAGAATCACTTTGATTTCAATAATAATCAAAATAACAACCTAARAGGCCTTTGATTAGCATGTTCCTTCAATGAAATGG
ACATTGTAATTTACTTTGATTCTCACATGCTACGACCTGCTGCAGCAACATTTGAAAATAAATTTGTCCCAGAAGAT TTTAAAGTAC
ATTGTTATAGGCGATTTATCTTTCTATTACTCAGATATTTGTTCAAACCAATAGAATARCTGCGATCTCTATGCTAAAATAATAAAAC
ACACATTCAGATGTTACCAGTCAAGATTGAACGCTGTTTARAAGTAAGTATGAAACATCCTCTGTATGTATAATTGTTTAACTGGTA
ACTTATAGTCCTAATAATTGCGTTATGEAAATGTATTAATTGTCATTTAATATAATTTGCTGGAATTTATCACTGTGTGTTTTTCTT
TGTTTTTACACAGCTGGCCGGATAATTATCGGGGGGGCCCTTGAGTAAGGACTTCTACCATCATTACTGTGTAATATTTATAGTTAT
GATCAGTACAGTTATTAACAACTTCTCTTGTCTCGECTGAACTTCTCCATCAGTCACCTCGEECAGEGGCAGGTCCAGGGGCCEGATT
ACGACTACCAGGAGGGCGAGGAGCTCAACAAGCGCTCAGACGATGATGACAGCCCCAGTCTTATTTTTTTTGACTGAAGAAGTCGCC
CTGAAGGAGCCTTCAGATGATATATAATGCTTCTGGCTTTTCATTGARATAAATAATACGTTTACCTGCAACAGCAACCATG

//

NRC-105
TTATGAAGTTCACTGCCACCTTCCTGGTGTTGTTCATGGTCGTCCTCATGGCTGAACCTCGGAGAGGETTTGGGAAATTGGATGGGGEC
CCCATATCAGCGGTAGAGTCACGGAATTAATTTGCTTTTTCCATTGCAAATATTTTAATATTGCATAGCTGGAAAATCACGAAATAA
GTAGTCGATATATTTGGCCAAATAGAATCACTITGATTTCAATAATAATCAAAATAACAATCAAARAGGCCTTTGATTAGCATGTTC
CTTCAATAAAATGGACATTGAAGTTTATTTTGATGCTCACATGCACCCGACCTGCTGCGECAACAATTGAAATCAAATTTGTCTCAGA
ATTTAAAGTACATTTTTCTAGGTGATTTAATCTTTCCATTAACTTGATTTGTTTTTATAAATATAGAATAACTGGATCTTTATGCCA
AAATAATAAAACACACATTCTGATTTTACCAGTCAAGATTGAACACTACTTAAAAGTAATATAAAACATCATCTGTATGTATAATTG
TTTAACTGTTAACAAAAGTCCAAATAATTGTGTTATGGAAATGTATTAATTGTCATTTAATATCATTTGCTTGAATTCATCACCATG
TGTTTTTTGTTIGTTTTTACACAGGTGAAAAGAAGGCCTTGCAGTAAGGACTTCTACCATCATTACTTTGTAATTTTTATAGTATTA
TCATCAGTACTGTTATTGACAACTTCTCTTGTCTCGCTGACTCTCTCCATCAGGATGAACTCAGAGCGTCGCAGTTACGACGBAGCGG
(/H;GCAGCAGCAGCAGGAGCTCGACAAGCGCGCAGTCGATGA

NRC-106
ATGAAGTTCACTGCCACCTTCCTGGTGTTCTTCATGGTCGTCCTCATGGCTGAACCTGEAGAGGEGTTTGGGAAATTGGATCETECGC
CCTATCGGAGGTGAAAAGAAGGCCTTGCAGATGAACTCAGAGCGTCGCAGTTACGACGAGCGGCAGCAGCAGCAGCAGGAGCTCGAC
AAGCGCGCAGTCGATGAAA

//

NRC-~107
ATGAAGTTCACTGCCACCTTCCTGGTGTTGTTCATGGTCGTCCTCATAGCTGAACCTGBAGAGAGTCTTTTTGGAAAGTTCCTCAAG
AAAGTTGTCCATGCTGGCACGTCAATTGGCGAGACAGCCTTGCATGTCCGCCGCAGAGCATCACGEGCTTCATCCGCATCACGGGTGT
CACGGGCGTCACGGEGETCACAGGCGTCACGGGEGTCACAGGCGETCACGGGCGETCGCEETTACGACGAGCAGCAGCAGGAGGAGCTC
C/H}CAAGCGCGCATI‘CGATGA

NRC-108
TATGAAGTTCACTGCCACCTTCCTGGTGTTGTTCATGGTCGTCCTCATGGCTGAACCTGGAGAGGGT TTGGGAAATTGGATEGGEGCC
CCATATCAGCGGTAGAAAGAAGGCCTTGCACATGAACTCAGAGCGTCGCAGTTACGACGAGCGGCAGCAGCAGCAGCAGGAGCTCGA
?I/&AGCGCGCAGTCGATGAAA

NRC-109
ATGAAGTTCACTGCCACCTTCCTGGTGTTGTTCATGGTCGTCCTCATGGCTGAACCTGRAGAGTGTTTTTTGGCGATTGCTTTTTCAC
GGGGTCCACCATGGTAGGGTCACGGAAGTAATTCGATTTTTACATGGCAAATATTTTAAGATAACACACCATATGAGTAGTCGATAT
ATTTGGCCAATTAGAATCACTTTGATTTCAATAATAATCAAARTAACAATCTCTAGGCBATTTAATAT TTGCATTAATTGGATTTGT
TTTTAAAAATATAGAATAACTGGATCTTTATGGTAAAATAATTAAACATACATTCTGAYTTTACCAGTCAAGATTGAACACTACTTA
GAAGTATGTATAAAACATCATCTGTATGTATAATTGTTTAACTGTTAACGAATAGTCCAAATAATTGTGTTATGGARATGTATTAAT
TGTCATTTAATATCATT TGCTTGAATTTATCACCATGTGTTT T TGT T TG T TITTACACAGTTCGAAAGTTGATCCATGGGTAAGGAC
TTCTACCATCATTACTGTGTAT TTTTAATAGTATTATCATCAGTACTATTATTGACAACTTCTCTTGTCTCGCTGACTCTCTCCATC
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AGACTCATCCATGGCGGTTACGACGAGCAGCAGGAGCTCCGACARGCGCGCAGTCGATGAA
//
NRC-110
GCCCACTTTGTATTCGCAAGGTAAGAGCGATATATTTCARATTCATTCGGATGAGACCAAGCATT TGGGAAATGTGCTCAGCTTGTT
ACTGTTTAATGCAAATGTTAACAATATCCTTTTTCTGTTGTTTTTGTAGAATCAAG TTCGCTGCCGCCTTCCTCATGATGTTCATGG
TCGTCCTCATGECTGAACCCGGAGAGGCTCGTTGEGGGAACGTTCTTCAAACATATTTTCAAAGGTAGAGTCACAGAATTAATTTGCT
TTTTACATTGCAAATATTTTCATATAACATAGCTGGAAAATCACARAAATARGEGECTTGATATATTTGGCAAAGTAGAATCCCTTTG
ATTTCAATAATAATCAAAATAAARATCAGAAAGGCCTTTGATTAGCATGTTCCTTCAATAAARATGGACATTGTAGTTTATTTTGATT
CTCAAATGCACCAACCTGCTGCGGCAACAATTGAAATCAARTTTGTCTCCGAAACATTEAAAGTACATT TTTCGAGGCAATTTAATC
TTTCCTTTGATCGAATTCGTTTTTAARAATATAGAATAACTGGATCTTTATGCTAAAATAATAAATCATACATTCTGATTTTACCAG
TCAAGATTGAACGCTACTTAAAAGTATGTATAAAACATCATCTGTATGTATAATTGTTTAACTTTTAACTAATAGTCCTAATAATTG
TGTTATGGAAATGTATTCATTGTCATTTAATATCATTTGCTTGAATT TATCACCATGTUT TTTTGT TTCTT TTTACACAGCTGGAAG
GTTCATCCATGGGTAAGGACTTCTACCATCATTACTGTGTAT TTTTAATAGTATTATCAT CAGTACTGTTATTGATAACTTCTCTTG
TCTCGCTCACTCTCTCCATCAGTGCGATCCAGCCACACAATGACGGCGAGCAGCAGGATCTCGACARGCGCTCAGTGGATGATGAGC
(/3CAGTGTTATTGT‘I‘T’I'I‘GAATGAAGAAGTCGCCTTGAAGGAGCCTTCAG

/

NRC-111
GCCCACTTTGTATTCGCAAGGTAAGAGCAATATATTTCAAATTCATTTAGACGAGACCAAGCATTTGGGATCTGTGCTCAACTTGTA
ACTGTATAATGCAAATGTTAACAATATTCTTTTTCTGTTGTTTTTGTAGAATGAAGTTCCGCTGCCECCTTCCTCATGATGTTCATGGE
TCGTCCTCATGGCTGAACCCGGAGAGGGTGCTTGGATACCTGCCTTGAATAGGATCTATCATGGTAGAGTCACAGAGTTAATTTGCT
TTTTACATTGCAAATATTTTAATATAACATGGCTGGAAAATCACAAAAATGAGTACTCGATATATTTGGCAAAGTAGAATCCCTTTG
ATTTCAATAATAATCAAAAACACAATCAAAAAGGCCATTGATTAGCATGTTCCTTCAATGAAATGGACAT TGTAGTTTATTTTGATT
CTGACATGCACCAACTTGCTGCGGCAACAATTGARTTCAAATTTGTCTCAGAAAAATTTAAAGTACATTTTTCTTTCCATTAGTCGG
ATTTGTTTTAAAAAATACAGARTAACTGGATCTTTATGCTAARATAATAAATCATACATTCTGATTTTACCAGTCAAGATTGAACGC
TACTTAAAAGTATGTATAAAACATCATCTGTATTGATAAT TGTTTAACTTTTAACTAATAGTCCTAATAATTGTGTTATGGAAATGT
ATTCATTGTCATTTAATATCATTTGCTTGAATTTATCACCATGTGTTTTTECTTTGTTTTTACACAGCTCTACTGAGGATCAATCGET
AAGGACTTCTACCATCATTACTGTGTAATTTTAATAGTATTATCATCAGTACTGT TATTGATAACTTCTCTTGTCTTGCTGECTCTC
TCCATCAGCCAAATGGTGTATTATCGTCGCGCACTGGCACGETCGACGTCCAGCAGCAGGCTCTCGACAAGCGCTCAGTGGAGGACCAG
CS!CAGTTCTATTGCTTCTGCCTGAAGAAGTCGCCTTGAAGGAGCCTTCAG

/

NRC-112
GCCCACTTTGTATTCGCAAGGTAAGAGCAATATATTTCAAATTCATT TAGACCGAGACCAAGCATTTGGGATCTGTGCTCAACTTGTA
ACTGTATAATGCAAATGTTAACAATATTCTTCTTCTGT TGTTTTTGTAGAATGAAGTTCGCTGCCGCCTTCCTCATGATGTTCATGGE
TCGTCCTCATGGECTGARCCCGGAGAGGETGCTTGGATGCCTGCCTTGAATAGGATCTATCATGGTAGAGTCACAGAGTTAATTTGCT
TTTTACATTGCAAATATTTTAATATAACATGGCTGGAAAATCACAAAAATGAGTACTCRATATATTTGGCAAAGTAGAATCCCTTTG
ATTTCAATAATAATCAAAAACACAATCAAAAAGGCCATTGATTAGCATGTTCCTTCAATGAAATGGACATTGTAGTTTATTTTGATT
CTGACATGCACCAACTTGCTGCGGCAACAATTGAATTCAAATTTGTCTCAGAAAAATTTAAAGTACATTT TTCTTTCCATTAATCGE
ATTTGTTTTAAAAAATACAGAATAACTGGATCTTTATGCTAARATAATARATCATACATTCTGATTTTACCAGTCAAGATTGAACGC
TACTTAAAAGTATGTATAAAACATCATCTGTATTGATAATTGTTTAACTTTTAACTAATAGTCCTAATAATTGTGTTATGGAAATGT
ATTCATTGTCATTTAATATCATTTGCTTGAATTTATCACCATGTGTTTTTGT I TG T TTTTACACAGCTCTACTGAGGATCAATCGGT
AAGGACTTCTACCATCATTACTGTGTAATTT TAATAGTATTATCATCAGTACTGTTATTCATAACTTCTCTTGTCTTGCTGACTCTC
TCCATCAGCCAAATGGTGTATTATCGTAGGCACTGGCACGGTGACGTCCAGCAGCAGGCTCTCGACAAGCGCTCAGTGGAGGACCAG
CCCAGTTCTATTGCTTCTGCCTGAAGAAGTCGCCTTGAAGGAGCCTTCAG
// :
NRC-113
ATGAAGTTCACTGCCACCTTCCTGGTGTTGTTCATGGTCGTCCTCATGGCTGGATCCGGAGAGTGTGGTTGGAAAAAGTGGTTCACT
AAAGGTGCCAAGCACCTTGGCCAGGCGGCCATTAACGGTTTGGCCTCTTGCGAAGAGCAGCAAGAGCTCGACAAGCGCTCAGAGGAT
?Z/&CGAGCCCAGTGCTATTGTTTTTGAA
NRC-114
ATGRAGTTCACTGCCACCTTCCTGGTGTTGTTCATGGTCGTCCTCATGGCTGGATCCAGAGAGTGTGGTTGGAARAAGTGGCTCCGT
AAAGGTAGAGTCATGGATTTAATTTGCTTTTTACATTGCARATACT TTAATATAACATAGTTGGAAAATCACAAAAATAAGTAGTCG
ATATATTTGGCCATATAGAATCACTTTGATTTCAATAATAATCAARACAACAATCAAAAAGCCCATTGATTAGCATGTTCCTTCACT
AARATGGACATTGTCATTTATTTTGATTCTCACAGGCACCAACCTGCTGCGGCAACAATTGAAATCAAATTTGTCTCAGAAGAATTC
AAAGTACATTGTTCTAGGCGATTTAATCTTTCCATTCATCGGATTTGTTTTTAAAAATATAGAATAACTGGATCTCTATGTTAAAAT
AATAAAACACACATTCTGATTITACCTGTCAAGATTGAARCACGACTTAAAAGTATGTATAAAACATCATCTGTATGTATAATTGTTT
AACTGTCRACTAATAGTCCAAATAATTGTGTTATGGAAARTGTATTCATTGTCATATAATATCATTTGCTTGAATTTATCACCATGTG
TTTTTGTTTGTTTTTACACAGGTGCCAAGCACCTTGGCCAGGCGGCCATTAAGTAAGGACTTCTACCATCATTACTGTGTAATTTTA.
ACAGTATTATCATCAGTACTGTTATTGACAACTACTCTTGTCTCTGTGACTCTCTCCAGGGGTTTGGCCTCTTGCGAAGAGCAGCAG
(/E)AGCTCGACAAGCGCTCAATGGATGACGAGCCCAGTGCTATTG'ITTTTGACTGAAGAAGTCGCCTTGAAGAGCCTTCAG
NRC-115
GCCCACTTTGTATTCGCAAGGTAAGAGCGATATATT TCAAACTCATATAGACGAGACCARGCATTTGGGAAATGTGCTCAGCTTGTT
ACTGTATAATGCAAATGTTAACAATGTTTTTGTTCTGTTGTT TTTGCAGRATGAAGCTCGCTGCTGCCTTCCTGGTGTTGTTCATGE
TCGTCCTCATGGCTGAACATGGAGAGGGTTTTGGGGATTTCTATATGAAGCCTGETAGAGTCACGGAATTAATTCGATTTTAACATG
GCAAATATTTTACTATAACATACCATATCGAGTAGTCGATTAATTAATTGGATTTGT T TTAAAAATATAGAATAATTGGATCTTTAT
GCTAAAATAATTAAACATACATTCTGATTTTACCAGTTAAGATTGAACGCTACT TAAAAGTATGTATAARACATCATCTGTACATAT
AATTGTTTAACTGTTAACCAATAGTCCARATAATTGTGTTGTGGAAATGTATTAATTGTCATTTAATATCATTTGCTTGAATTTGTC
ACCATGTGTTGTTGTTTGTTTTTACACAGGTAGAAAGATTTCCCATGGGTAAGGACTTCTACCATCATTACTGTGTATTTTTAGCAG
TATTATCATCAGTACTGTTATTGATAACTTCTCTTGTCTCGCTGACTCTCTACAGGTACATCAGAAGTCCTTATGGTTACGACGAGC
A(}-‘:CAGG.AGGTCGACAAGCGCTCAGTCGATGACAACCCCAGTGCCATTGCTTCTGACTGAAGAAGTCGCC’ITGAAGGAGCCTTCAGA
/
NRC-116
ATGAAGTTCACTGCCACCTTCCTGGTGT TGTTCATGGTCGTCCTCATGGCTGAACCTGGCGAGGGTTATTGGCGCTTCCGCAACCAC
CGTGGTGAAAGGTTATCCCAGAGGCATT TCGCTGACGTCGAGCAGCAGGAGCTCAACAAGCGCTCAGTGGATGACGAGCCCAGTTCT
1/\'§‘TGCTTTTGA
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NRC~117

ATGAAGTTCACTGCCACCTTCCTCGTGTTGT TCATCGTCATGTTTGAACCTGGAGAGTGTTTTTGGAATGCTTTTTCACCGGGTCCA
CCATGGTCGEGTCACGGAAGTAGT TCGATTTTTACATCGCAAATATTTAAATGAAACATACCATATGAGTAGTCGATATATTTGGCC
AAGTAGAATCACTTTGACTTCAATAATAATCAAAAACATAATCAAAAAGCCCATTGATTAGCATGTTCCTTCAATGAAATGGACATT
GAGGTTTATTTTGATTCTCACAGGCACCAACCTGCTGCGGCAACAATTGCATT CAAATTTGTCCCAAAGARACTTAATTAACATTTT
CTGGCGATTTAATCTTTGCATAAATTGGATTTGTTTTTAAAAATATAGAATAACTGGATCTTTATGCTCAAATAATTAATCATACAT
TCTTATTTTATCAGTCAAGATTGAACGCTACTTAAAAGTATGTATARAACATCATCTGTATGTATAATTGTTTAACTTT TAACTAAA
AGTCCTAATAATTGTGTTATGGARATGTATTAATTGTCATTTARTATCATTTCCTTGAATTTATCACCATGTGT T ' TGTTTGGTTT
TTACACAGCTGGAAGGTTGATCCATAGGTAAGGACTTCTACCATCATTACTGTATAATGTTAATAATAGCATTATCATCAGTACTGT
TATTGATAACTTCTCTTGTCTCGCTGACTCTCTCCATCAGATTCATCARACGTCACGGTGACGTCGAGCAGCAGGAGCTCGACAAGE
s%?l‘CAGTGGATGACGAGCCCAGTTCTATTGCTT‘I”I‘GCCTGAAGAAGTCGCCTTG

NRC-118
ATGAAGTTCACTGCCACCTTCCTGGTGTTGTTCATGGTCGTCCTCATGECTGAACCTGGAGACTGTATTTTTGGATTGATTGCGACT
GCGGTCCACAATGGTAAGTCAAGGAATTAATTCGATTTTTACGTGGCAAATATTTTAGTATAACATACCTTATGAGTAGTCGATATA
TTTGACCAAGTAGAATCATTTTGACTTCAATAATAATCAAAATAACAATCTCTAGGCAATTTAATATTTGCATTAATTGGATTTGTT
TTTAAAAATATAGAATAACTGGATCTTAATGCTAAAATAATTAAACATACATTCTGATATTACCAGTCAAGATTGAACGCTACTTAA
ARGTATGTATAAAACATCATCIGTATGTATAATTGTTTAACTGTCGACTAATAGTCCTAATAATTGTGTTATGGARATGTATTCATT
GTCATATAATATCATTTGCTTGAATTTATCACCATGTGT TTTTGTTTGTTTTTACACAGCTGGARGGTTGATCCATAGGTAAGGACT
TCTACCATCATTACTGTATAATTTTAAGAGCATTATCATCAGTACTGTTATTGATAACTTCTCTTGTCTCGCTGACTCTCTCCATCA
GACTACTCGGCTTTCATCATGGGCCTCCCGEETTCTAGCACGETGACCTCGAGCAGCAGGAGCTCGACAAGCGCTCAGTGGATGAGS
AGCCCAGTTCTATTGCTTTTGACTGAAGAAGTCGCCTTGAAGGAGCCTTCAG

//

NRC-119
ATGAAGTTCACTGCCACCTTCCTGGTGTTGTTCATGETCGTCCTCATGGCTGAACCTGGAGACTGTATTTTTGGATTGATTGCGACT
GCGGTCCACAATGGTAAGTCAAGGAATTAATTCGATTTTTACTTGGCARATATTTTAGTATAACATACCTTATGAGTAGTCGATATA
TTTGACCAAGCAGAATCATTTTGATTTCAATAATAATCAARAATAACAATCTCTAGGCAATTTAATATTTGCATTAATTGGATTTGTT
TTTAAAAATATAGAATAACTGGATCTTAATGCTAAAATAATTAAACATACATTCTGATATTACCAGTCAAGATTGAACGCTACTTAA
AAGTATGTATAAAACATCATCTGTATGTATAATTGTTTAACTGTCGACTAATAGTCCTAATAATTGTGTTATGGAAATGTATTCATT
GTCATATAATATCATTTGCTTGAATTTATCACCATGTGTTTTTGTTTGTTTTTACACAGT TGGAAGGTTGGTCCATGGGTAAGGACT
TCTACCATCATTACTGTATAATTTTAAGAGCATTATCATCAGTACTGTTATTGATAACTTCTCTTGTCTCGCTGACTCTCTCCATCA
GACTACTCGGCTTTCATCATGGGCCTCCCGEETTCTGGCACGETGACGTCGTGCAGCAGGAGCTCGACAAGCGCTCAGTGGATGAGG
1/&5}CCCAGTGCTA'ITGTTTTTGAATGAAGAAGTCGCCTTGAAGGAGCCTTCAG

NRC-120
ATGAAGTTCACTGCCACCTTCCTGGTGTTGTTCATGGTCGTCCTCATGECTGAACCTGGAGACTGTATTTTTGGATTGATTGCGACT
GCGGTCCACAATGGTAAGTCAAGGAATTAATTCGATTTTTACGTGGCARATATTTTAGTATAACATACCTTATGAGTAGTCGATATA
TTTGACCAAGTAGAATCATTTTGGTTTCAATAATAATCAARATAACAATCTCTAGGCAATTTAATATTTGCATTAATTGGATTTGTT
TTTAAAAATATAGAATAACTGGATCTTAATGCTAAAATAATTAAACATACATTCTGATATTACCAGTCAAGATTGAACGCTACTTAA
AAGTATGTATARAACATCATCTGTATGTATAATTGTTTAACTGTCGACTAATAGTCCTAATAATTGTGTTATGGAAATGTATTCATT
GTCATATAATATCATTTGCTTGAATTTATCACCATGTGTTITTGTTTGTT TTTACACAGTTGGAAGGTTGGTCCATGGGTAAGGACT
TCTACCATCATTACTGTATAATTTTAAGAGCATTATCATCAGTACTGTTATTGATAACTTCTCTTGTCTCGCTGACTCTCTCCATCA
GACTACTCGGCTTTCATCATGGGCCTCCCAGGTTCTGGCACGGTGACGTCGAGCAGCAGGAGCTCGACAAGCGCTCAGTGGATGAGS
AGCCCAGTGCTATTGTTTTTGAATGAAGAAGTCGCCTTGAAGEAGCCTTCAG

1/

NRC-121
ATGAAGTTCACTGCCACCTTCCTCGTGTTGTTCATGGTCATCGTCATGTTTGAACCTGGAGAGTGTTTTTT TGGAATGCGTTTTCAC
GGGGTCCACCATGGTAGGGTCACAAAAGTGATTTGATTATTACATGCCARATATATTAATGAAACATACCATATGAGCAGTCGTATT
ATTTGGACAAGTAGAATCACTTTGATTTCAATAGTAATTAAAATAACAATCAAAAAGGCCTTTGATTAGCATGTTCCTTCAATGAAA
TGGACATTGAGGTTTATTTTGATTCTCACCTGCATCGACCTGCTGCGGCAACTATTGAAATCAAATTTGTCCCAGAAGAAACTAAAT
TAACATTTTCTAGGCCATCTAATCTTTGCATGAATTCGATTTGCTTTCAAAAATATAGAATAACTGGATATT TATGCTAAAATAATA
AARAACACACATTCTGATTTTACCAGTCAAGATTGAACACTACTTARAAGTACGTATAAAACATCATCTGTATGTATAATTGTTTGAC
TTTTAACAAATAGTCAAAATGATTGTTATGGARATGCATTAATTGTCATTTAATATCATTTACTTGAAT TTATCACCATGTGTTTGT
TTGTTTTTTAGCAGGTGGAGETTTTCTCAATGCGCAAGGACTTCTACCATCATTACTGTGTAATTTTAATAGTATTATCATCAGTAC
TCTTATTGACAACGTCTCTTGTCTCGCTGACTCTCTCTATCAGATTAAACCCAGGGTATCGCGGTTACGACGAGCAGCAGGAGCTCG
1/\(/3AAGCGCGCAGTCGA’I’GA

NRC-122
ATGAAGTTCACTGCCACCTTCCTGGTGTTGTCCTTGETCGTCCTCATGECTGAACCTGGAGAGGGTTTCTTTGGAGCCCTTCTCAAA
GGTAGAGTCACGGAATTAATTTGATTGTTACATGGCAAATAATTTTGTATAACATATCATATGAGCAGTCGATCTATTTGACCAAGA
AGAATCATTTTGATITCAATAATAATCAAAATAACAATCTCTTGGAGAT TATATATT TGCAATAATTGGATTTTATAAAATATAGAA
CAACTGGATCTTAATGCTAAAATAATTAAACATACATTCTGATTTTACCAGTCAMAATTAACCACTACTTTARAGTATGTATARAAC
ATCATCTGTATGTTTAATTGTTTAACTTTTAACAAATAGTCCAAATAATTGTGTAATGGAAATGTATTCATTGTCATATAATATAGT
TTGCTTGACTTTATCACCGTGTGTTTTTGTTTGTTTTTTCACAGGTGCCCAGGCACTCCATGGGTAAGGACT TCTACCATCATGACT
GTGTAAGTTTAATAATATTATCATCAGTACTGTTATTAACGACTTCTCTTGTCTCGCTGACTCTCTCCATCAGAATCATCCACAATG
CTCGTCACGGTTACGACGAGCAGCAGGAACTCAACARGCGCGCAGTCGATGA

//

NRC-123

GCCCACTTTGTATTCGCAAGGTAAGATCAATATTTTTCAAATTCATT TAGACGAGACCAACCGTTTGCGARATGTGCTCAGCTTGTT
ATTGTATAATAACAAAGTTAACGATCTTTATTTTTCTGTT T TT T TGTAGAATGAAGT TCACTGCCACCTTCCTGATGTTGTTCATCT
TCGTCCTCATGGTTGAACCTGGAGAGTCTGEGTTGGAAAGATTGGTTTCGTAAGGCTAAGAAAGGTAGAATCACGGAATTAATTAGCT
TTTTACATTGCARATAGATTTTTTATAACAGCTGGAAATCACAARAATAARTAGTCGATATATTTGGCCAATTAGAATCACTTTAAT
TTCAATAATAATCTAAATAACAACCTAAAAGGCCTTTGATTAGCATGTTCCTTCAATGAAAAGGACATTGAGGTTTATTTTGATTCT
CACATGCACCGACCTGTGCGGCAACAATTGAATTCAGATTTGTCC@@A@AWH@WW@GGCGANMATCM
CCATTACTCGGATTTAAAAATAAATAAATAGAATAACTGAAGCGCTATGATAAAATAATTACACATTCATTCTGATTTTACAAGTCA
AGATTGAACACTATTAAAAAGTGTGTATAAAACATCATCTGTATGTATAATTGTT'TAACTGTTAATAGTCTTAATAATTGTGTTATG
GAAATGTATTAATTTACATTTAATATCATTTGCTTGAGTTTACCATCATGTGTTTTTGTTTGT TTTTACACAGT TGGCAAGACTGTT
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GGCGGCTTGGCCCTTAAGTAAGRACTTCTACCATCATTACTGTATAATTTTGATAGTATTATCACCAGTACTGTTATTAACTACTTC
TCTTGTCTCGCTGACTCTCTCCATCCGACTCATCCGCAGTCATTACCTTGGCGAGCAGCAGGAGCTTGCCAAGCGCGCAGTCGATGA
CGACCCCAGTGTTATTGTCTTTGACTGAAGAAGTCGCCTTGARGGAGCCTTCAG

//

NRC-124
ATGAAGTTCACTGCCACCTTCCTCATGATTTTAATCTTCGTCCTCATGGTCCAACCTGAAGAGTATCGGTATTAGGAAATGGTTTAAA
AAGGCTGCTCACGGTAAAGTCACGGAATTAATTTGCTTTTTGCTTTACAAATATTTTTPTATAGCAGCTGGAAAATCACAAAAATAA
ATAGTCGATGTATTTGGCCAATTAGAATCACTTTGATTTCAAATAATAATCTAAATAGCAACCTAAAAGGCCTTTGATTAGCATGTT
CCTTCAATGAAATGGATGTTGAGGTTTATTTTGATTCTCACATGCACCGACCTGCTGCAGCAACAATTGAATTCARATTTGTCCCAR
AGGAATTCAAAGTAAACTTTTCTAGATGATTTAATCTTTCCATAACTCGGCTTTGTTTTTAARAATATATAATAACTCAATCACTAT
GATAAAATAATAACACATACATICTGATTTATACAAGACAAGATTGAARACTTCTTAAAAGTATGTATAAAACATCATCTGTTTGTA
TAATTGTTTATCATTTCACAAAAAGTCCAACTAATTGTGTTATGGAATTGTATAAATTGTCATTTAATATAATTTTTTTGAGTTTAT
CAATATGTGTTITTGTTTGTTTTACACAGTTGGCAAGGAAGTTGGCAAGGTCGGCCCTTAAGTAAGGACTTCTACCATTATTACTGTA
TAATTTTGATAGTATTATCACCCGTACTGTTATTGACAACTTCTCTTTTCCTGCTGACTCTCTCCATCTGACTCATCTGCAGTGCTT
GSCT'I‘GACAAGCAGCAGCAGCTCGACAAGCGCGCAGTCGATGA

/

NRC-125
GCCCACTTTGTATTCGCAAGGTAATATCGATATTTTTCAAACTCATTTAGACGAGACCAAGCATTTGGGAAATGTGCTAAGGTTGTT
ACTGTATAATGCAAAATTAATGATCTTTATTTTTCTGTTTTTTTTTGCAGAATGAAGTTCACTGCCACCTTCCTCATGATTTTAATC
TTCGTCCTCATGGTCGAACCTGGAGAGTGTGGTTTGAAGARATCGGTTTAAAAAGGCTGTTCACGGTAGAGTCACGEGAATTAATTTGC
TTTTTGCTTTACAAATATTTTTTTATAGCAGCTGGARAATCACARAAATAAATAGTCGATGTATTTGGCCAATTAGAATCACTTTGA
TTTCAATAATAATCTAAATAGCAACCTAAAAGGCCTTTGATTAGCATGTTCCTTCAATGARATGGATGTTGAGGTTTATTTTGATTC
TCACATGCACCGACCTGCTGCGGCAACAATTGAATTCCAATTTGTCCCAAAGGAATTCAAAGTAAACTTTTCTAGGCGATTTAATCT
TTCCATAACTCGGCTTTGTTTTTAAAAATATATAATAACTCAATCCCTATGATAAAATAATAACACATACATTCTGATTTATACRAG
ACAAGATTGAAAACTTCTTGAAAGTATGTATCAAACATCATCTGTTTGTATAATTGTTTAACAGTTCACAAAAAGTCCAACTAATTG
TGTTATGGAATTGTATAAATTGTCATTTAATATAATTT T TTTGAGTTTATCAATATGTATTTTTGTTTGTTTTACACAGTTGGCAAG
AAAGTTGGCAAGGTGGCCCTTAAGTAAGGACTTCTACCATTATTACTGTGTAATTTTGATAGTATTATCACCAGTACTGTTATTGAC
AACTTCTCTTTTCCTGCTGACTCTCTCCATCCGACTCATCTGCAGTGCTTACCTTGGCGAGCAGCAGCAGCTCGACAAGCGTGCAGT
CGATGAAGAGCCCAGTGTTATTGCTTTTGACTGAAGAAGTCGCCTTGAAGGAGCCTTCAG

//
NRC-126
ATGAAGTTCACTGCCACCTTCCTCATGATGTTCATCTTCGTCCTCATGCTTGAACCTGGAGAGTGTCGTTGGAGGAAATGGATTAAA
AAGGCTACTCACGGTAAAGTCACGGAATTAATTCGTTTTTTGCTTTCGCAAATATTITTTTTATAACAGCTGGARAGTCACAAAAATA
AATAGTCAATATATTTGGCCAATTAGAATCACTTTGAGTTCAATAATAATCTAAATAACAACCAAAAAGGCCTTTCCTTTAATGAAA
TGTACGTTGAAGTTTATTTTGAATCTCACATGCACCGACCTGCTGCGGCAACAATTGARTTCAAATTTCTCCCAGAGGAATTCAAAG
TAAATTTTTCTAGGCGATTTAATCTTTCCATTACTCTGATTTGTTTTAAATATATAGAATGACTCAATTGCTATGATAARATAATAA
GCCATACATTCTGATTTTTACAAGACAAGATTGAAAACTTCTTAARAAGTACGTATAAAACATCATCTGTATTTATAATTGTTTAACA
TITAACARATTGTCCTACTAATTGTGTTATGGAAATGTATARATTGTCATTTAATATCATTTGCTTGAGTTTATCATTATTTGTTTT
TGTTTGTTTTTACACAGTTGGCAAGCATATTGGCAAGGCGGCCCTTGAGTARGAACTTCTACCATCATTACTGTATAATTTTGATAG
TATTATCACCAGTACTGTTATTGACAACTTCTCTTGTCCTGATGACTCTGTTCATCCAACTCATCTGCAGTGCTTACATTGGCGGGA
AGCAAGAACTCGACARAGCGCGCAGTCGATGA
//
NRC-127
ATGAAGTTCACTGCCACCTTCCTCATGATTTTAATCTTCGTCCTCATGETCGAACCTGGAGAGTGTGGTTGTAAGAAATG
GTTTAAAAAGGCTGCTCACGGTAGAGTCACGGAATTAATTTGCTTTTTGCTTTACAAATATTTTTTTATAGCAGCTGGAA
AATCACAAAAATAAATAGTCGATGTATTTGGCCAATTAGAATCACTTTCATTTCAATAATAATCTAAATAGCAACCTAAA
AGGCCTTTGATTAGCATGTTCCTTCAATGAAATGGATGTTGAGCGTTTATTTTGATTCTCACATGCACCGACCTGCTGCGG
CAACAATTGAATTCCAATTTGTCCCAAAGGAATTCAAAGTAAACTTTTCTAGGCGATTTAATCTTTCCATAACTCGGCTT
TGTTTTTAARAAATATATAATAACTCAATCCCTATGATAAAATAATAACACATACATTCTGATTTATACARGACAAGATTG
AAAACTTCITGAAAGTATGTATCAAACATCATCTGTTTGTATAATTGTTTAACATTTCACAAAAAGTCCAACTAATTGTG
TTATGGAATTGTATAAATTGTCATTTAATATAATITTTTTGAGTTTATCAATATGTGT YT TTGTTTGTTTTACACAGTTG
GCAAGAACGTTGGCAAGGTGGCCCTTAAGTAAGGACTTCTACCATTATTACTGTATAATTTTGATAGTATTATCACCAGT
ACTGTTATTGACAACTTCICTTTTCCTGCTGACTCTCTCCATCCGACTCATCTGCAGTGCTTACCTTGGTGAGCAGCAGC
AGCTCGACAAGCGTGCAGTCGATGAAGAGCCCAGTGTTATTGCTTTTGACTGAAGAAGTCGCCTTGAAGGAGCCTTCAG
//
NRC-128
GCCCACTTTGTATTCGCAAGGTAATATCGATATTTTTCAAACTCATTTAGACGAGACCAAGCATTTGGCGAAACGTGCTAA
GGTTGTTACTGTATAATGCAAAATTAATGATCTTTATTTTTCTGTTTTTTTTTGCAGAATGAAGTTCACTGCCACCTTCC
TCATGATTTTAATCTTCGTCCTCATGGTCGAACCTGGAGAGTGTGGTATTAGGAARTGETTTAAAAAGGCTGCTCACGGT
AAAGTCACGGAATTAATTTGCTTTTTGCTTTACAAAATATTTTTTTATAGCAGCTGGARAATCACAAAAATAAATAGTCG
ATGTATTTGGCCAATTAGAATCACTTTGATTTCAATAATAATCTAAATAGCAACCTAAAAGGCCTTTGATTAGCATGTTC
CTTCAATGAAATGGATGTTGAGGTTTATTTTGATTCTCACATGCACCGACCTGCTGCGGCAACAATTGAATTCAAATTTG
TCCCAAAGGAATTCARAGTAAACTTTTCTAGGCGATTTAATCTTTCCATAACTCGGGCTTTGTTTTTAARAAATATATAAT
AACTCAATCCCTATGATAAAATAATAACACATACATTCTGATTTATACAAGACAAGATTGAAAACTTCTTGAAAGTATGT
ATCAAACATCATCTGTTTGTATAATTGTTTAACATTTCACAAAAAGTCCAACTAGTTGTGTTATGGAATTGTATAAATTG
TCATTTAATATAATTTTTTTGAGTTTATCAATATGTGTTTTTGTTTGTTT TACACAGTTGGCAAGAAAGTTGGCAAGGTG
GCCCTTAAGTAAGGACTTCTACCATTATTACTGTATAATTTTGATAGTATTATCACCAGTACTGTTATTGACAACTTCTC
TTTTCCTGCTGACTCTCTCCATCCGACTCATCTGCAGTGCTTACCTTGCCGAGCAGCAGCAGCTCGACAAGCETGCAGTC
7ATGAAGAGCCCAGTGTTATTGCTTTTGACTGAAGAAGTCGCCTTGAAGGAGCCT'I‘CAG

/
NRC-129
AATGAAGTTCACTGCCACCTTCCTCATAGAATGGTTCATCTTCGTCCTCAATGEGGTTGAAACCTGAAGAAGTGTGGTTGG
AANGAAAGTGGTTTAAAAAGGCTACTCACGGTAAAGTCACGGAATTAATTAGCATT TTTCTTTGCARAATATTTTTTTTAT
ACAGCTCGAAAATTCACAAAAATAAATAGTCGATATATTTGCCCAATTAGAAT CACTTTGATTTCAATAATAATCTAAAT
AACAACCTARAAGGCCTTTGATTAGCATGTTCCTTCAATGAAATGGACGTTGAGGTTTATATTGATTCTCACATGCACCG
ACCTGCTGCGTCAACAATTGAATTCAAAT TTGAGAGGAATTCAGCGTAAATTTTTCTAGGCGATTTAATCTTTCCATTAC
TCGGATTTGTTTTTAAATATATAGAATAACTCAATTGCTATGATAARATARTAACACATACATTCAGATTTTTACAAGAC
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AAGATTGAAAACTTCTTAARGGTACGTATAAAACATCATCTGTATTTATAATTGTTTAACATTTAACAAATAATCCTACT
AATTGTGTTATGGAAATGTATAAATTGTAATTTAATATAATTTGCTTTAGTTTATCATTATTIGTTTTTGTTTGTTTTTA
CACAGTTGGCAAGCATGTTEGGCAAGGCGCCCCTTGAGTARGAACTTCTACCATCATTACTGTATAATTTTGATAGTGTTA
TCACCAGTACTGTTATTGACAACTTCTCTTGTCCTGCTGACTCTCTCCATCCGACTCATCCGCAGTGCTTACCTCGGCGA
%AGCAAGAACTCGACAAGCGCGCAGTCGATG

NRC-130
ATGAAGTTCACTGCCACCTTCCTGGTGTTGTTCATGGTCGTCCTCATGGCTGAACCTGGAGAGGAT TTTTTCGGATTIGCTTTTTCAC
GGGATCCACCATGGTAGGGTCACGGAATTAATTAGATGTTTACATGGCAAATATTTTAAGATAACACACCATATGAGTAGTCGATAT
ATTTGACCAATTAGAATCACTTTAATTTCAATAATAATCACAATAACAATCTCTAGGCCATTTAATCTTTCCATTAATCGGATTTGT
TTTTTTAAATATAGAATAACTGGATCTTTATGCTAAAATAATGAAACATACATTCTGATTTTACCAGTCAAGATTGAACGTTACTTA
AAAGTATGTTTAARACATCATCTGTATGTATAATTGTTTAGCTGTAAACAAATAGTCCAAATAATTGTGTTATGGAAATGTATTAAT
TGTCATATAATATAATTTGCTTGAATTTATCACCATGTGTTTTTATTTGTTTTTTAACACAGCTGGARAGTTGATCCATGGGTAAGG
ACTTCTACCATCATTACTGTGTATTTTTAATAGTATTATCATCAGTACTGTTATTAACAACTTCTCTTCTATCGCTGACTCTCTCCA
TCAGACTCATCCATCATGGTTACGACGAGCAGCAGCGAGCTCGACAAGCGCGCAGTCGATGA

//

NRC-131
ATGAAGTTCACTGCCACCTTCCTGGTGTTGTTCATGGTCGTCCTCATGGCTGAACCTGGAGAGGGTTTGGGAAATTGGATGGGECCC
CATATCAGCGGTAGAGTCACGEAATTAATTTGCTTTTTCCATTGCAAATATTTTAATATTGCATAGCTGGARAAATCACGAAATAAGT
AGTCGATATATTTGGCCARATAGAATAACTTTGATTTCAATAATAATCAAAATTACAATCAAAAAGGCCTTTGATTAGCATGTTCCT
TCAATAAAATGGACATTGAAGTTTATTTTGATGCTCACATGCACCGACCTGCTGCGGCAACAATTGAAATCAAATTTGTCTCAGAAT
TTAAAGTACATTTTTCTAGGTGATTTAATCTTTCCATTCATCTGATTTATTITTATAAATATAGAATAACTGGATCTTTCTGCTAARA
TAATAAAACACACATTCTGATTTTACCAGTCAAGATTGAACACTACTTAAAAGTATGTATAAAACATCATCTGTATGTATAATTGTT
TAACTGTTRACAATAGTCCAAATAATTGTGTTAAGGAAATGTATTAATTGTCATTTAATATCATTTGCTTGAATTTATCACCATGAG
TTTTTTGTTTGTTTTTACACAGGTAGAAAGAAGGCCTTGCAGTAAGGACTTCTACCATCATTACTTTGTAATTTTTATAGTATTATC
ATCAGTACTGTTATTGACAACTTCTCTTGTCTCGCTGACTCTCTCCATCAGGATGAACTCAGAGCGTCGCAGTTACGACGAGTAGCA
3(/2'AGAAGCTCGACAAGCGCGCAGTCGATGA

NRC-132
ATGAAGTTCACTGCCACCTTCCTGGTGTTCTTCATGETCGTCCTCATGGCTGAACCTGRAGAGTGTTTTTTGGGATTGCTTTTTCAC
GGGETCCACCATGGTAGGGTCACGGAAGTAATTCGATTTTTACATGGCAAATATTTTAAGATAACACACCATATGAGTAGTCGATAT
ATTTGATATATTAGAATCACTTTGATTTCAATAATAATCAAAATAACAATCTCTAGGCGATTTAATATTTGCATTAATTGGATTTGT
TTTTAARAATATAGAATAACTGCGATCTTTATGGTAAAATAATTARACATACATTCTGATTTTACCAGTCAAGATTGAACACTACTTA
GAAGTATGTATAAAACATCATCTGTATGTATAATTGTTTAACTGTTAACTAATAGTCCAAATAATTGTGTTATGGAAATGTATTAAT
TGTCATTTAATATCATTTGCTTGAATTTATCACCATGTGTTT T TAGTTTGTTT TTACACAGTTGGAAATTTGATCCATGGGTAAGGAC
TTCTACCATCATTACTGTGTATTTTTAATAGTATTATCATCAGTACTGTTATTGACAACT TCTCTTGTCTCGCTGACTCTCTCCATC
AGACTCATCCATCACGGTTACGACGAGCAGCAGGAGCTCGACAAGCGCGCAGTCGATGA

NRC-133

GCCCACTTTGTATTCGCAAGGTAATATCGATATTTTTCAAACTCATTTAGACGAGACCAGGCATTTGGGAAACGTGCTAAGGTTGTTACT!
ATGCAAAATTAATGATCTTTATTTTTCTGTTTTTTTTTGCAGAATGAAGTTCACTGCCACCTTCCTCATGATTTTAATCTTCGTCCTCAT!
AACCTGGAGAGTGTGGTATTAGGAAATGGTTTAAAAAGGCTGCTCACGGTAAAGTCACGCAATTAATTTGCTTTTTGCTTTACAAATATT
ACAGCAGCTGGAAAATCACAAAAATAAATAGT CGATGTATTTGGCCAATTAGAATCACTTTGATTTCAATAATAATCTAAATAGCAACCT.
GCCTTTGATTAGCATCTTCCTTCAATGAAATGGGTGTTGAGGTTTATTTTGAT TCTCACATGCACCGACCTGCTGCGGCAACAATTGAAT
TTTGTCCCAAAGGAATTCAAAGTAAACTTTTCTAGGCGATTTAATCTTTCCATAACTCAGCTTTGTTTTTAAAAATATATAATAACTCAA'
ATGATAAAATAATAACACATACATTCTGATTTATACAAGACAAGATTGAAAACTTCTTGAAAGTATGTATCAAACATCATCTGTTTATAT.
TTTAACATTTCACAAAARGTCCAACTAATTGTGTTATGGAATTGTATAAATTGTCATTTAATATAATTTTTTTGAGTTTATCAATATGTG!
GTTTGTTTTACACAGTTGEGCAAGAAAGTTGGCAAGGTGGCCCTTAAGTAAGGACTTCTACCATTATTACTGTATAATTTTGATAGTATTA'
AGTACTGTTATTGACAACTTCTCTTTTCCTGCTGACTCTCTCCATCCGACTCATCTGCAGTGCTTACCTTGGCGAGCAGCAGCAGCTCGA:!
GTGCAGTCGATGAAGAGCCCAGTGTTATTGCTTTTGACTGAAGGAGTCGCCTTGAAGGAGCCTTC

/7
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B 11, AR & 11 69 hepcidin # 2 B 4= cDNA #94% 582 5 5

NRC201
CGCCCTTAAGATGAAGACATTCAGTGTTGCAGTTGCAGTGGTGGTCGTCCTCGCATGTATGTTCATCCTTGAAAGCACCGCTGTTCC
TTTCTCCGAGGTGCGAACGCGAGEAGCTTGAAAGCATTGACAGTCCAGTTCAGGAACATCAACAGCCGGGCGGCACGTCCATGAATCT
GCCGGTACGTTCAATTTAGTGAATGAATTAAGTAATTACCTTTAGCARAATTAACATCTAAGTGGTTGCGTTTCACCCTTGGAATTGA
ATTAGCCCACTAGCGCTAGTTGTTAACCATTTGATTGTGAGCCGETAGAGAGGCCTTCAGGGCCGAGTAGTCTGAATACTTGTGAAGT
GGAGACTTGGACAAAAATACTTACCATGTGCTTGTTCCCACCTTTTTCATTTTCTTTTCTTGGCTGAGATACAGATGCATTTCAGGT
TCAAGCGTCAGAGCCACCTCTCCCTGTGCCGTTGETGCTGCAACTGCTGTCACAACAAGCGCTGTGGCTTCTGCTGCAAATTCTGAG
(/EAC CTGCCAGCAAAGGGCGAATTCGTTTAAAACAC

/
NRC202
AGATGAAGACATTCAGTGTTGCAGTTGCAGTGGTGETCGTCCTCGCATGTATGTTCATCCTTGAAAGCACCGCTGTTCCTTITCTCCG
AGGTGCGAACGGAGGAGGTTGAAAGCATTGACAGTCCAGTTGGGGAACATCAACAGCCAGGCGGCACATCCATGAATCTGCCGATGC
ATTTCAGGTTCAAGCGTCAGAGCCACCTCTCCCTGTGCCGTTGETGCTCCAACTGCTGTCACAACAAGGECTGTGGCTTCTGCTGCA
7?TTCTGAGGACCTGCCAGCA
NRC203
ACGAGGTCCCTCATCCGCTGACACCAAAAGAACAATCAATCAACTTTGGACTCGTCTTAGTGCATTGAAAATTGTGCGTT
GGAGAGCGTCGCTTTTTGGGAACATTGAAGAGTTCTGATCTTCCTCATAAACTGTCACTTCAATTTCAACTGATTTCAAC
AGGACTTTTAAATAGGCTATARACTTCCTAAAAAAAACGAGAATGAAGGCCTTTAGTGTTGCAGTGGTACTCGTCATTGC
ATGTATGTTCATCCTTGAAAGCACCGCTGTTCCTTTCTCCGAGGTGCGAACGGAGAAGETTGGAAGCTTTGACAGTCCAG
TTGGGEGAACATCAACAGCCGGGCGGCEGAGTCCATCGCATCTGCCGGAGCCTTTCAGETTCAAGCGTCAGATCCACCTCTCC
CTGTGCGGTTTGTGCTGCAACTGCTGTCACAACATTGGCTGTGGCTTCTGCTGCAAATTCTAAGGACCTGCCCGCARCAT
TTTCTAGTTTCTACATGTTTGCAATCTTTTCTTTCTGAGATGTTGTTTTTGTGACTATGATAATCGATTTATAAAATCACT
‘;‘CTTAT TGTGACACTTTAAAAAAAATAAACACATTCTTTGAATACAAAARAAAAAARAAAANA

/
NRC204
CGAACGGAGGAGGTTGARAGCATTGACAGTCCAGTTGGGGAACATCAACAGCCGEECGACACGTCCATGAATCTGCCGAT
GCATTTCAGGTTCAAACGTCAGAGCCACCTCTCCCTGTGCCGTTCGEGTGCTGCARCTCGCTGTCACAACAAGGGCTGTGGCT
TCTGCTGCAAATTCTGAGGACCTGCCAGCACTAAAGCCATTTTATTAACTTATCGCCTTTAATTTGCCCCTATTCTTCTA
';’C/;TTTCTTTTGGACTCTGTGGAGAAGATGCAATCTCA’I"I'GACGTCTTTATCACTGCACAACCTCAATC’I'TGT
NRC205
AAGATGAAGACATTCAGTGTTGCAGTGGTACCCGTCATTGCATCTATGTTCATCCTTGARAGCACCGCTGTTCCTTTCTCCGAGGTG
CGAACGGAGGAGGTTGGAAGCTTTGACAGTCCAGTTGGGGAACATCAACAGCCGEGCGACACGTCCATGAATCTGCCGATGCATTTC
AGGTTCAAGCCTCAGAGCCACCTCTCCCTGTGCCGTTGGTGCTTCAACTGCTGTCACAACAAAGGCTGTGGCTTCTGCTGCAAATTC
TGAGGACCTGCCAGCA

//

NRC206

TAAGATGAAGCAATTCAGTGTGGCAGTGGTACTCGTCATGGCATGTATGT TCATCGTGGAAAGCACCGCTGTTCCTTTCTCCGAGGT
GCGAACGGAGGAGGTTGGAAGCTTGGACAGTCCAGTTGGGGAACATCAACACCCGECGCAECEAGTCCATGCATCTGCCGGAGCCTTT
CAGGTTCAAGCGTCAGATCCACCTCTCCCTGTGCGGTTTGTGCTGCAACTGCTGTCACAACATTGGCTGTCGGCTTCTGCTGCAAATT
?‘;‘GAGACTGCCAGCA

NRC207

ACGAGGCACACGCTGACCAGGGGGTCACCACAACTTCTGAAGAGACCCAGGTTCCTAGAGAGCCACTAGAGAATCACCCG
GGAGCCCGAAGAACACAGGACECTGCGCTGCTCCTCGGTGGCCEGACACCCATGAGACAGAAGACCTACAAGCCTCTCAG
CTTCAGAAGGATTTCCTGACTCAGCATCTARAACCTCCCTCAAAATGAAGGCATTCAGCATTGCAGTTGCAGTGACACTC
GTGCTCGCCTTTCTTTGCATTCAGTGCAGCTCTGCCGTCCCATTCCAAGGGATGCAGGAGCTGGAGGAGECCGGGGGCAA
TGACACTCCAGTTGCGGAACATCAAGTGATGTCAATGGAATCCTGGATGGAGAATCCCACCAGGCAGAAGCGCCACATCA
GCCACATCTCCCTGTGCCGCTEGGTGCTGCAACTGCTGCAAGCCCAACAAGGECTGTGGCTTCTGCTGCAAGTTCTGAGGA
TTCCCGCAACACAACCTCACAATGTATTAATTTATTACACTTTTTGTCGAGAAATECTCCTTTTTCTTGACCTCTTTTGTA
ATTTTGTATAATCTTTTAAATAAAACGGGGTACGATTCATGGAARAAACCCTTTGAATAAAATAAAARAAAARAARAAAAA
AAARAAC

//

NRC208

AAGATGAAGACATTCAGTGTTGCAGTTGCAGTGACACTCGTGCTCACCTTTGTTTGCATT CAGGACAGCTCTGCCGTCCCATTCCAG
GGGGTAAGAACGCAACTTTAACTCGCTTCATTTGCTTATTAGCCATAAATGTTTTGTCAGGATGCTGAGACACGGCTCCTARATGTG
TATAATTCATTAACAGGTGCAGGAGCTGGAGGAGCCAGGGGGCAATGACACTCCAGTTGCGGCACATCAAATGATGTCAATGGAATC
GTGGATGGTATGTTCAATCTGTTCAATCGACTGEATGAATTAAGCCAATTACTGTGAGCGCGTTAACATTTAAGTGGCTGTGTTCCA
GCCCGGTGCTGTAGGGAATAAAACCCCTCGTTCATGTGTCTTGTCCGTCCACAGGAGAGTCCCGTCAGGCAGAAGCGTCACATCAGC
CACATCTCCATGTGCCGCTGGTGCTGCAACTGCTGCAAGGCCAAGGGCTGTGGCCCCTGCTGCARATTCTGAGGACCTGCCCAGCA

NRC209
AAGATGAAGACATTCAGTGTTGCAGTCACAGTGECCGTCGTGCTCGTCTTTATTTGTATCCAGCAGAGCTCTGGCACCTTTCCTGAG
GTAAGCTCCTGACTTCAGATCGTTTCATTTTGCTTGTTATCCATGAATCTCTCATCAACAGACTGAGACTTGATTCCTTCTTTATCA
GGTACAAGAGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCTGCTGAACATCAGGAGACATCAGTGGACTCATGGATGGTAGGTTC
AGTTCACTGAATGGATCAAACCAATTCACATCAGACCTTTCAGATGGAAGTGAATETCTTTTAGTCTCAAAGGTGCCCTGAAGCTCA
GTTTACACAAGCAGTGAAAACAAACACAGAAAGTTATGATCGATGCTGATGAACTTCTCCTCATGTCTCATATCTCTCACACAGATGC
CATACAACAGACAGAAGCGTGCCTTCAAGTGTAAGTTCTGCTGCGGCTGCTGCAGAGCTGGTGTCTETGGACTGTGCTGCAAGTTCT
%GGATTCCTGCTCCAACAAC

NRC210

ACGAGCTGACAGGAGCTGACAGGAGTCACCAGCAGAGTCAAAGAACTAAACAACTTAACTCAGTCAAACTCTCAAAGATG
AAGACATTCAGTGTTGCAGTCACAGTGGCCGTCETCCTCGTCTTTATTTGTATCCAGCAGAGCTCTGCCTCCTTTCCTGA

(i
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GGCACAAGAGCTGGAGCAGGCAGTGAGCAATGACAATGCAGCTGCTGAGCATCAGGAGACACCAGTGGACTCGTGGATGA
TGCCATACAACAGACAGAAGCGTAGCTTTAAGTGTRAAGT TCTGCTGCCGCTGCTGCAGABCTEGGTETCTGTGGACTGTGC
TGCAAGTTCTGAGGATTCCTGCTCCAACAACCATCARAATATTCATTTGTTTTGCCTTTTGTCTTAAAGTTCATTGAACTA
TAAACATATTTCTGGT TGAGCATGTGATAGTTTAATGEGTGTTACTCATTGGTTCATGGTATAGTCAAGTGTTCAGAGATG
TGATTGTATCACCCACATATTTTCTCTGTTAGGTGTATTTTCRATAAATGCCAATGATCCTTTGAAAAARAARAAARAAAL
AAAAARADAAAARAAAARAARA

//

NRC211
ACGAGCGGCACGAGGTGAACTGACAGGAGCTGACAGGAGTCACCAGCAGAGTCAAAGAACTAAACAACTTAACTCAGTCA
AACTCTCAAAGATGAAGACATTCAGTGTTECAGTCACAGTGECCGTCGTGCTCGTCTTTATTTGTATCCAGCAGAGCTCT
GCCTCCTTTCCTGAGGCACAAGAGCTCGGAGCGAGCCAGTGAGCAATGACAATGCAGCTGCTGAACATCAGGAGACACCAGT
TGACTCGTGGATGATGCCAAACAACAGACAGAAGCGTGGCTTTAAGTGTAAGTTCTGCTECGGCTGCTGCAGACGCTGETG
TCTGTGGACTGTGCTGCAAGTTCTGAGGATTCCTGCTCCARCAACCATCAAATATTCATTTGTTTTGCCTTTTGTTTTAA
AGTTCATTGARCTATATACATATTTCTGGTAGAGCATGTGATAGT TTAATGGTGCTACTCCTTGGTTCATGGTGTAGTTA
AGTGTTCAGAGATGTGATTGTATCACCCACATATTTCTCTGTTAAGGTGTATTTTCAATAAATGTTAATGCTCCTTTGAA
AAAAAAAAAAAAAAAAADA

/!

NRC212
ACGAGACTGACAGGAGCTGACAGGAGTCACCAGCAGAGTCAAAGAACTARACAACTTAACTCAGTCAAACTCTCAAAGAT
GAAGACATTCAGTGTTGCAGTCACACGTGECCGTCGTECTCGTCTTTATTTGTATCCAGCAGAGCTCTGCCACCTTTCCTG
AGATGCCATACAACAGACAGAAGCETGGCTTTAAGTGTAACTTCTGCTGCGGCTGCTGCEGCAGCTGEGTGTCTGTGGAATG
TGCTGCAAGTTCTGAGGATTCCTGCTCCAACAACCATCAAATATTCATTTGTTTTGCCTTTTGTCTTAAAGTTCATTGAA
CTATAAACATATTTCTGGTTGAGCATGTGATAGTTTAATGCTGTTACTCATTGGTTCATGGTATAGTCAAGTGTTCAGAG
A’;GTGATTGTAT CACCCACATATTTTCTCTGTTAGGTGTATTTTCAATAAATGCCAATGATCCTTTGARAARAAAAA

/

NRC213
AAGATGAAGACATTCAGTGTTGCAGTCACAGTGGCCGTCGTGCTCGTCTTTATTTGTATCCAGCAGAGCTCTGCCTCCTT
TCCTGAGGTAAGCACCTGACTTCAGATCGTTTCATTTGCTTGTTATCCATGAATCTCTCATCATCATACTGAGACTTGAT
TCCTTCTTTATCAGGCACAAGAGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCTGCTGAGCATCAGGAGACACCAGTG
GACTCCAGGAGTGAATGTGTTTTAGTCACARAAGTGCCCTGAAGCTCAGTTTACACAAGCAGAGAAAACAAACAGAGTAA
GTTATGATGATGCTGATGAAGGTCTCCTCATGTCTCATGTCTCTCACACAGATTCCATACAACAGACAGAAGCGTAGCTT
TAAGTGTAAGTTCTGCTGCGGCTGCTGCAGAGCTGETGTCTCTGGACTGTGCTGCAAGTTCTGAGGATTCCTGCTCCAAC
AAC

//

NRC214

AGATGAAGACATGCAGTGTTGCAGTCACAGTGGCCEGTCGTGCTCGTCTTTATTTGTATCCAGCAGAGCTCTGCCTCCTTT
CCTGAGGTAAGCACCTGACTTCAGATCGTTTCATTTGCTTGTTATCCATGAATCTCTCATCATCATACTGAGACTTGATT
CCTTCTTTATCAGGTACAAGAGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCTGCTGAACATCAGGAGACACCAGTTG
ACTCGTGGATGGTAGGTTCAGTTCACTGAATGGATCAATCCATTTCACATCAGATCTTTCAGATGCGAAGTGAATGTGTTT
TAGTCACAARAGTGCCCCTGAAGCTCAGTTTACACAAGCAGAGAAAACARACAGAGTAAGTTATGATGATGCTGATGAAG
GTCTCCTCATGTCTCATGTCTCTCACACAGATGCCAAACAACAGACAGARGCGTGGCTTTAAGTGTAAGTTCTGCTGCGR
CTGCTGCAGAGCTGGTGTCTGTGGACTGTGCTGCAAGTTCTGAGGATTCCTGCTCCGGACAA

//

NRC215

AAGATGAAGACAATCAGTGTTGCAGTCACAGTGGCCGTCGTCCTCGTCTTTATTTGTATCCAGCAGAGCTCTGCCTCCTT
TCCTGAGGTAARGCACCTGACTTCAGATCGTTTAATTTGCTTGTTATCCATGAATCTCTCATCAACATACTGAGACTTGAT
TCCTTCTTTATCAGGCACAAGAGCTGGAGGAGCCAGTGAGCAATGACAATGCAGCTGCTGAGCATCAGGAGACACCAGTG
GACTCAGGGATGGTAGGTTCAGTTCACTGAATGGATCAATCCATTTCACATCAGATCTTTCAGATTGAAGTGARTGTGTT
TTAGTCACARAAGTGCCCTGAAGCTCAGT TTACACAAGCAGAGAARACAAACAGAGTAAGTTATGATGATGCTGATGAAG
GTCTCCTCATGTCTCATGTCTCTCACACAGATTCCATACAACAGACAGAAGCGTAGCTTTAAGTGTAAGTTCTGCTGCGG
(/3}’GCTGCAGAGCTGGTGTCTGTGGACTGTGCTGCAAATTCTGAGGACCTGCCAGCA

NRC216

ARGATGAAGACATTCAGTGGETGCAGTCACAGTGGCCETCGTGCTCGTCTTTATTTGTATCCAGCAGAGCTCTGCCTCCTT
TCCTGAGGTAAGCACCTGACTTCAGATCATTTCATTTGCTTGTTATCCATGAATCTCTCATCATCATACTGAGACTTGAT
TCCTTCTTTATCAGGTACAAGAGCTGCGAGEGAGCGCAGTGAGCAATGACAATGCAGCTGCTGAACATCAGGAGACACCAGTT
GACTCGTGGATGGTAGGTTCAGTTCACTGAATGGATCAATCCATTTCACATCAGATCTTTCAGATGGAAGTGAATGTGTT
TTAGTCACARAAGTGCCCTGAAGCTCAGTTTACACAAGCAGAGAAAACAAACAGAGTARGTTATGATGATGCTGATGAAG
GTCTCCTCATGTCTCATGTCTCTCACACAGATGCCAAACAACAGACAGAAGCGTGGCTTTAAGTGTAAGTTCTGCTGCGG
(/27GCTGCAGAGCTGGTGTC'I‘GTGGACTGTGCTGCAAA’I"I‘CTGAGGACCTGCCAGCA

NRC217
ARGATGAAGACATCAGTGGTTGCAGTCACAGTGECCGTCGTGCTCGTCTTTATTTGTATCCAGCAGAGCTCTGCCACCTTTCCTGAG
GTAAGCACCTGACTTCAGATAGCTTCATTTGCTTGTTATCCATGAATCTCTCATCAACATACTGAGACTTTATTCCTTCTTTATCAG
GTACAAGAGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCTGCTGCCCATCAGGAGACATCAGTGGACTCGTGGATGGTAGGTTCA
GTTCACTCAATGGATCAAACCAATTCACATCAGATCTTTCAGATGGAAGCGAATGTGTTTTAGTCAAAAAAGTGACCTGATGCTCAG
TTTACACAAGCAGAGAAAACAAGCAGAGTAAGTTATGATGATGCTGATGAACGTGTCCTCATGTCTCATGTCTCTCACACAGATGCC
ATACAACAGACCGAAGCGTAGCTTTAAGTGTAAGTTCTGCTGCGGCTGCTGCAGAGCTGGTGTCTGTGGACTGTGCTGCAAATTCTG
?.GGATTCCTGCTCCAACAAC

/

NRC218

AAGATGAAGACATTCAGTGTGGCAGTCACAGTGGCCGTCGTGCTCGTCTTTATTIGTATCCAGCAGAGCTCTGCCACCTTTCCTGAG
GTAAGCACCTGACTTCAGATAGCTTCATTTGCTTGTTATCCATGAATCTCTCATCAACKTACTGAGACTTGATTTCTTCTTTATCAG
GTACAAGAGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCCGCTGAACATCAGEBAGACATCAGTGGACTCGTGGATGGTAGGTTCA
GTTCACTCAATGGATCAAACCAATTCACATCAGATCTTTCAGATGGAAGTGARTGTGTTITAGTCACAGAAGTGCCCTGATGCTCAG
TTTACACAAGCAGAGAAAACAAGCAGAGTAAGTTATGATGATGCTGATGAACGTGTCCECATATCTCATGTCTCTCACACAGATGCC
ATACAACAGACCGAAGCGTAGCTTTAAGTGTAAGTTCTGCTGCEGGCTGCTETAGABCTEGTEGTCTGTGGACTGTGCTGCAAATTCTG

78
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AGGATTCCTGCTCCAACAAC

//

NRC219
AAGATGAAGACATTCGTGGTTGCAGTCACAGTGECCGTCETGCTCGTCTTTATTTGTATCCAGCAGAGCTCTGCCACCTTITCCTGAG
GTARGCACCTGACTTCAGATAGCTTCATTTGCTTGTTATCCATGAATCTCTCATCAACKTACTGAGACTTGATTCCTTCTTTATCAG
GTACAAGAGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCCGCTGAACATCAGGAGACATCAGTGGACTCGTGGATGGTAGGTTCA
GTTCACTCAATGGATCAAACCAATTCACATCAGATCTTTCAGATGGAAGTGACTGTGTTTTAGTCACAAAAGTGCLCTGATGCTCAG
TTTACACAAGCAGAGAAAACAAGCAGAGTARGTTATGATGATGCTGATGAARCGTCTCCTCATGTCTCATGTCTCTCACACAGATGCC
ATACAACAGACAGAAGCGTAGCTTTAAGTGTAAGTTCTGCTGCGGCTGCTGCAGAGCTGETGTCTGTGGACTGTGCTGCAAATTCTG
I}sC/-'rGATT CCTGCTCCAACAAC

NRC220
AAGATGAAGACATCAGTGGTTGCAGTCACAGTGECCGTCEGTECTCGTCTTTATTTGTATCCAGCAGAGCTCIGCCACCTTTCCTIGAG
GTAAGCACCTGACTTCAGATAGCTTCATTTGCTTCTTATCCATGAATCTCTCATCAACATACTGAGACTTTATTCCTTCTTTATCAG
GTACAAGAGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCTGCTGCACATCAGCGAGACATCAGTGCACTCGTGEGATGGTAGGTTCA
GTTCACTCAATGGATCAARACCAATTCACATCAGATCTTTCAGATGAAGTGACTGTATTTTAGTCACARAAGTGCCCTGATGCTCAGT
TTACACAAGCAGAGAAAACAAGCAGAGTAAGTTATGATGATGCTGATGAACGTGTCCTCATGTCTCATGTCTCTCACACAGATGCCA
TACAACAGACATAAGCGTAGCTTTAAGTGTAAGTTCTGCTGCGGCTGCTGCAGAGCTGETGTCTEGTGGACTGTGCTGCAAATTCTGA
GGATTCCTGCT

//

NRC221
ARGATAAGACATTCAGTGTTGCAGTCACAGTGGCCGTCGTGCTCETCTTTATTTGTATCCAGCAGAGCTCTGCCACCTTTCCTGAGG
TAAGCACCTGACTTCAGATCGTTTCATTTGCTTGTTAGCCTTGAATCTCTCATCAACATACTGAGACTTGATTTCTTCTTTATCAGG
TACAAGAGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCTGCTGAACATCAGGAGACAT CAGTGCACTTGTGCGATGGTAGGTTCAG
TTCACTGAATGGATCAAACCAATTCACATCAGATCTTTCAGATGGAAGTGAATGTGTTTTAGTCACAAAAGTGCCCTGAAGCTCAGT
TTACACGAGCAGAGAAAACCAACACAGTAAGTTATGATGATGCTGATGAACGTCTCCTCATGTCTCATGTCTCTCACACAGATGCCA
TACAACAGACAGAAGCGTCGCTTTAAGTGTARGTTCTGCTGCGGCTGCTGCAGCCCTGGTGTCTGTGGACTTTGCTGCAGATTCTGA
7‘(/3ATTCCT GCTCCAACAAC

NRC222
AAGATGAAGACATTCAGTGTTGCAGTCGCAGTGGCCGTCGTEGCTCATCTTTATTTGTATCCAGCAGAGCTCTGCCACCTTTCCTGAG
GTAAGCACCTGACTTCAGATAGTTTCATTTGCTTGTTATCCATGAATCTCTCATCAACRTACTGAGACTTTATTCCTTCTTTATCAG
GTACAAGAGCTGCAGGAGGCAGTGAGCAATGACAATGCAGCTGCTGAACATCAGGAGACATCATTGGACTCATGGATGGTAGGTTCA
GTTCACTCAATGGATCAAACCAATTCACATCAGATCTTTCAGATGGAAGTGACTATGTTTTAGTCACAAAAGTGCCCTGATGCTCAG
TTTACACAAGCAGAGAAAACAAGCAGAGTAAGTTATGATGATGCTCGATGAACGTATCCTCATGTCTCATGTCTCTCACACAGATGCC
ATACAACAGACAGAAGCGTGGCTTTAAGTGTAAGTTCTGCTGCGGCTGCTGCAGAGCTGCTGTCTGTGGACTGTGCTGCAAATTCTG
?(/EGACCTGCCAGCA

NRC223
AAGATGAAGACATTCAGTGTTGCAGTCACAGTGGCCETCETGCTCGTCTTTATTTGTATCCAGCAGAGCTCTGCCACCTTTCCTGAG
GTAAGCACCTGACTTCAGATAGTTTCATTTGCTTGTTATCCATGAATCTCTCATCAACATACTGAGACTTTATTCCTTCTTTATCAG
GTACAAGAGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCTGCTGAACATCAGAAGACATCATTGGACTCATGGATGGTAGGTTCA
GTTCACTCAATGGATCAAACCAATTCACATCAGATCTTTCAGATGGAAGTGAATGTGTTTTAGTCACAAAAGTGCCCTGATGCTCAG
TTTACACAAGCAGAGAAAACAAGCAGAGTAAGTTATGATGATGCTGATGAACGTGTCCTCATGTCTCATGTCTCTCACACAGATGCC
ATACAACAGACATAAGCGTAGCTTTAAGTGTAAGTTCTGCTGCGGCTGCTGCAGAGCTGGTATCTGTGGACTGTGCTGCAAATTCTG
AGGACCTGCCAGCA

//

NRC224
AGATGAAGACATTCAGTGTTGCAGTCACAGTGGCCGTCETGCTCGTCTTTATTTAGTATCCAGCAGAGCTCTGCCACCTTTCCTGAGG
TAAGCACCTGACTTCAGATAGTTTCATTTGCTTGTTATCCATGAATCTCTCATCAACATACTGAGACTTGATTTCTTCTTTATCAGG
TACAAGAGCTGGGGEGAGGCAGTGAGCAATGACAATGCAGCCGCTGAACATCAGCGAGACATCAGTGGACTCGTGGATGGTAGGTTCAG
TTCACTCAATGGATCAAACCAATTCACATCAGATCTTTCAGATGGAAGTGAATGTGTTTTAGTCACAAAAGTGCCCTGATGCTCAGT
TTACACARGCAGAGAAAACAAGCAGAGTAAGTTATGATGATGCTCGATGAACGTGTCCTCATGTCTCATGTCTCTCACACAGATGCCA
TACAACAGACCGAAGCGTAGCTTTAAGTGTAAGTTCTGCTCCGECTCCTGCAGAGCTGETGTCTGTGGACTGTGCTCGCAAATTCTGA
GGACCTGCCAGCA

//

NRC225
AAGATGAAGACATTCAGTGTTGCAGTCACAGTGGCCGTCGTGCTCATCTTTATTTGTATCCAGCAGAGCTCTGCCACCTCTCCTGAG
GTACAAGGGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCTGCTGAACATCAGGAGACATCAGTGGACTCGTGGATGATGCCATAC
AACAGACAGAAGCGTGGCTTTAAGTGTAAGTTCTGCTGCGGCTGCTGCAGECCTGETGTCTGTGAACTTTGCTGCAGATCCTGAGGA
TTCCTGCTCCAACARC

//

NRC226
ARGATGAAGACATTCAGTETTGCAGTCACAGTGGCCGTCGTECTCGTCTTTATTTGTATCCAGCAGAGCTCTGCCACCTTTCCTGAG
GTAAGCACCTGACTTCAGATCGTTTCATTTGCTTGTTAGCCTTGAATCTCTCATCAACATACTGAGACTTGATTTCTTCTTTATCAG
GTACAAGAGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCTGCTGAACATCAGGAGACATCAGTGGACTTGTGGATGGTAGGTTCA
GTTCACTGAATGGATCAAACCAATTCACATCAGATCTTTCAGATGGAAGTGAATGTGTTTTAGTCACAAAAGTGCCCTGAAGCTCAG
TTTACACGAGCAGAGAAAACCAACACAGTAAGTTATGATGATGCTCATGAACGTCTCCTCATGTCTCATGTCTCTCACACAGATGCC
ATACAACAGACAGAAGCGTGGCTTTAAGTGTAAGTTCTCCTGCGGCTGCTGCAGACCTGETGTCTGTGGACTTTGCTGCAGATTCTG
}}.(/;GATTCCTGCTCCAACAAC

NRC227
AAGATGAAGACATTCAGTGTTGCAGTCACAGTGRCCGTCGTGCTCGTCTTTATTTGTATCCAGCAGAGCTCTGCCACCTTTCCTGAG
GTAAGCACCTGACTTCAGATCGTTTCATTTGCTTGTTAGCCTTGAATCTCTCATCAACKTACTGAGACTTGATTTCTTCTTTATCAG
GTACAAGAGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCTGCTGAACATCAGGAGACATCAGTGEACTTGTGGATGGTAGGTTCA
GTTCACTGAATGGATCAAACCAATTCACATCAGATCTTTCAGATGCAAGTGAATGTCTITTAGTCACAAAAGTGCCCTGAAGCTCAG
TTTACACGAGCAGAGAAAACCAACACAGTAAGTTATGATGATGCTGATGAACGTCTCCTCATGTCTCATGTCTCTCACACAGATGCC

79
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ATACAACAGACAGAAGCGTGGCTTTAAGTGTAAGTTCTGCTGCGGCTGCTGCAGTCCTAGTGTCTGTGGACTTTGCTGCAGATTCTG
AGGATTCCTGCTCCAAC

//

NRC228
AAGATGAAGACATTCAGTGTTGCAGTCACAGTGGCCGTCETGCTCATCTTIATTTEGTATCCAGCAGAGCTCTGCCACCTTTCCTGAG
GTAAGCACCTGACTTCAGATCGTTTCATTTGCTIGTTAGCCTTGAATCTCTCATCAACATACTGAGACTTGATTTICTTCTTTATCAG
GTACAAGAGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCTGCTGAACATCAGGAGACATCAGTGGACTCGTGGATGGTAGETTCA
GTTCACTGAATGGATCAAACCAATTCACATCAGATCCTTCAGATGGAAGTGAATGTGTTT TAGTCACAAAAGTGCCCTGARGCTCAG
TTTACACGAGCAGAGARAACAAACACAGTAAGTTATGATGATGCTGATGAACGTCTCCTCATGTCTCATGTCTCTCACACAGATGCC
ATACAACAGACAGAAGCGTGGCTTTAAGTGTAAGTTCTGCTGCGGCTGCTGCAGTCCTEETEGTCTGTGGACTTTGCTGCAAATTCTG
AGGACCTGCCAGCA

//

NRC228
AAGATGAAGACATTCAGTETTGCAGTCACAGTGGCCCTCGTGCTCGTCTTTATTTGTATCCAGCAGAGCTCTGCCACCTTTCCTGAG
GTAAGCACCTGACTTCAGATCGTTTCATTTGCTTGTTAGCCTTGAATCTCTCATCAACATACTGAGACTTGATTTCTTCTTTATCAG
GTACAAGAGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCTGCTGAACATCAGBAGACATCAGTGGACTCGTGEGATGGTAGGTTCA
GTTCACTGAATGGATCAAACCAATTCACATCAGATCTTTCAGATGGAAGTGAATGTGTTTTAGTCACAAAAGTGCCCTGAAGCTCAG
TTTACACGAGCAGAGAAAACAAACACAGTAAGTTATGATGATGCTGATGAACGTCTCCTCATGTCTCATGTCTCTCACACAGATGCC
ATACAACAGACAGAAGCGTGGCTTTAAGTGTAAGTTCTGCTGCGGCTGCTGCAGACCTAGTGTCTGTGGACTTTGCTGCARATTCTG
AGGACCTGCCAGCA

//

NRC230
AAGATGAAGACATTCAGTGTTGCAGTCACAGTGEGCCGTCGTGCTCGTCTTTATTTGTATCCAGCAGAGCTCTGCCACCTTTCCTGAG
GTACAAGAGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCTGCTGAACATCAGGAGACATCAGTGGACTCGTGGATGATGCCATAC
AACAGACAGAAGCGTGEGCTTTAAGTGTAAGTTCTGCTGCGGCTGCTGCAGACCTAGTGTCTGTGGACTTTGCTGCAAATTCTGAGGA
CCTGCCAGCA

NRC231
AARGATGAAGACATTCAGTGTTGCAGTCACAGTGGCCEGTCGTGCTCGTCTTTATTTGTATCCAGCAGAGCTCTGCCACCTTTCCTGAG
GTACAAGAGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCTGCTGRAACATCAGGAGACATCAGTGGACTCGTGGATGATGCCATAC
AACAGACAGAAGCGTGGCTTTAAGTGTAAGTTCTGCTGCGGCTGCTGCAGGCCTGGTGTCTGTGCGACTTTGCTGCAGATTCTGAGGA
TTCCTGCTCCAACAAC
//
NRC232
ARGATGAAGACATTCAGTGTTGCAGTCACAGTCGECCEGTCGTECTCGTCTTCATTTGTATCCAGCAGAGCTCTGCCACCTTTCCTGAG
GTAAGCACCTGACTTCAGATCETTTCATTTGCTTGTITAGCCTTGAATCTCTCATCAACATACTGAGACTTGATTTCTTCTTTATCAG
GTACAAGAGCTGGAGGAGGECAGTGAGCAGTGACAATGCAGCTGCTGAACATCAGGAGACA TCAGTGGACTCGTGGATGCTAGGTTCA
GTTCACTGAATGTATTTTAGTCACAAAAGTGCCCTGAAGCTCAGTTTACACAAGCAGAGAARACAAACAGAGTAAGTTATGATGATG
CTGATGAACGTCTCCTCATGTCTCATGTCTCTCACACAGATGCCATACAACAGACAGAAGCGTAGCTTTAAGTGCAAGTTCTGCTGC
C/%(/?CI‘GCTGCAGACGTGGTGTCTGTGGACTGTGCTGCAAATTCTGAGGATTCCTGCTCCAAC'AAC
NRC233
AAGATGAAGACTATCAGTGTTGCAGTCACAGTGGCCCTCGTGCTCCICTTCATTTGTACCCAGCAGAGCTCTGCCACCTTTCCTGAG
GTAAGCACCTGACTTCAGATCGTTTCATTTGCTTGTTAGCCTTGAATCTCTCATCAACATACTGAGACTTGATTTCTTCTTTATCAG
GTACAAGAGCTGGAGGAGGCAGTGAGCAGTGACAATGCCGCTGCTGAACATCAGGAGACATCAGTGGACTCGTGGATGGTAGGTTCA
GTTCACTGAATGGATCAAACCAATTCACATCAGATCTTTCAGATGGAAGCTGAATGTGTTT TAGTCACAAAAGTGCCCTGRAGCTCAG
TTTACACAAGCAGAGAAAACAAACACAGTAAGTTATGATGATGCTGATGAACCGTCTCCTCATGTCTCATGTCTCATGTCTCTCACAC
AGATGCCATACAACAGACAGAAGCGTGGCTTTAAGTGCAAGTTCTGCTGCEGCTGCCEGCTGTGETGCTCTCTGTGGACTGTGCTGCA
AI/XTTCTGAGGATTCCTGCTCCAACAAC
/
NRC234
AAGATGAAGACATTCAGTGTTGCAGTCACAGTGGCCATCGTCGCTCGTCTTCATTTGTATCCAGCAGAGCTCTGCCACCTTTCCTGAG
GTAAGCACCTGACTTCAGATCGTTTCATTTGCTTGTTAGCCTTGAATCTCTCATCAACGTACTGAGACTTCGATTTCTTCTTTATCAG
GTACAAGAGCTGGAGGAGCCAGTGAGCAGTGACAATCCAGCTGCTGAACATCAGGAGACATCGGTCGGACTCGTGGATCGTAGGTTCA
GTTCACTGAATGGATCAAACCAATTCACATCAGATCTTTCAGATGGAAGTGAATGTGTTT TAGTCACAAAAGTGCCCTGAAGCTCAG
TTTACACAAGCAGAGARAACAAACACAGTAAGTTATGATGATGCTGATGAACGTCTCCTCATGTCTCATGTCTCATGTCTCTCACAC
AGATGCCATACAACAGACAGAAGCGTGGCTTTAAGTGCAAGTTCTGCTGCGGCTGCCGCTETGETGCTCTCTGTGGACTGTGCTGCA
}/kl/\TTCTGAGGACCTGCCAGCA
NRC235
AAGATGAAGACATTCAGTGTTGCAGTCACAGTGGCCGTCGTGCTCATCTTTATTTGTTCCAGCAGAGCTCTGCCACCTTTCCTGAGG
TAAGCACCTGACTTCAGATCGTTTCATTTCCTTGTTAGCCTTGAATCTCTCATCAACATACTGAGACTTGATTTCTTCTTTATCAGG
TACAAGAGCTGGAGGAGGCAGTGAGCAGTGACAATCGCAGCTGCTGAACATCAGGAGACATCAGTGGACTCGTGGATGGTAGETTCAG
TTCCCTGAATGGATCARACCAATTCACATCAGATCTTTCAGATGGAAGTGAATGTETTTTAGTCACARAAGTGCCCTGAAGCTCAGT
TTACACAAGCAGAGAAAACAAACACAGTAAGTTATGATGATGCTGATGAACATCTCCTCATGTCTCATGTCTCATGTCTCTCACACA
GATGCCATACAACAGACAGAAGCGTGGCTTTAAGTGCAAGTTCTGCTGCGGCTGCCGCTGTGGTGCTCTCTGTGGACTGTGCTGCAA
I;TTC'I‘GAGGACCTGCCAGCA

/
NRC236
ACGAGCTGACAGGAGCTGACAGGAGTCACCAGCAGAGTCARAGAACTAAACAACTTARCTCAGTCARACTCTCAAAGATGAAGACAT
TCAGTGTTGCAGTCACAGTGGCCGTCGTGCTCGTCTTTATTTGTATCCAGCAGAGCTCPGCCACCTTTCCTGAGGTACAAGAGCTAG
AGGAGGCAGTGAGCAATGACAATGCAGCTGCTGAGCATCAGCAGACACCAGTGAACTCAGGGATGATGCCAAACAACAGACAGAAGC
GCAGCGCCGATTGTTGGCCATGTTGCAATCAAAATGCCTGTGGAACTTGCTGCAAGGTCTARACAGACTCTTGGGCAGATCAATCCA
GGTTCGTCTTTCGTTGTCTCTCCGTGCAGTCGAACCAGAGACCTTCTCAGCCCATAGTCCAAGTTTCTGCCACTAGACCACCGCCTC
TCCCTCATCARATACTCAATGTTTTTCATTTTGTCTTARAGTTCATTGAACTATAAACATATTTCTGGTAGAGCATGTGATAGTTTA
ATGGTGTTACTCATTGGTTCATGGTATAGTCAGATGTTCAGAGATEGTGATTATATCATCCACATATTTTCTCTGTTAARGGTGTACTG
TCAATAAATGTCAATGCTCCTTTGAAAAAAARAAAAAAAAAAAANC

80
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//

NRC237
CGTGCTCGTCTTTATTTGTATCCAGCAGAGCTCTGCCACCTTTCCTGAGGTGAGCTCCTGACTTCAGATCGTTTCATTTAGCTTGTT
ATCCATGAATCTCTCATCAACATACTGAGACTTGAATCCTTCTTTATCAGGTACAGGAGCTGGAGGAGGCAGTGAGCAATGACAATG
CAGCTGCTGARCATCAGGAGACATCAGTGGACTCATCGAATEGTATGTTCAGTTCACTGAATGGATCAAACCAATTCACATCAGATCT
TTCAGATGGAAGTGAATTTGTTTTAGTCCCAAAAGTGCCCTCGAAGCTCAGTTTACACARGCAGAGARAAACARARCACAGTAAGTTA
TGATGATGCTGATGAACGTCTCCTCATGTCTCATCTCTCTCACACAGATGCCATACAACAGACAGAAGCGCAGCGCCGAGTGTAGCT
TCTGCTGCAATGAATCTGGCTGTGGAATTTGCTGCARATTCTGAGGATTCCTGCTCCARCAACAAGGGCGAATTC

//

NRC238
AAGATGAAGACATTCAGTGTTGCAGTCACAGTGACCGTCETECTCATCTTTATTTGTATCCAGCAGAGCTCTGCCACCTTTCCTGAG
GTGAGCTCCTGACTTCAGATCGTTTCATTTAGCTTGTTATCCATGAATCTCTCATCAACATACTGAGACTTGAATCCTTCTTTATCA
GGTACAGGAGCTGGAGGAGGCAGTGAGCAATGACAATGCAGCTGCTGAACATCAGEGAGACATCAGTGGACTCATGGATGGTATGTTC
AGTTCACTGAATGGATCAAACCAATTCACATCAGATCTTTCAGATGGAAGTGAATTTGTTTTAGTCCCAAAAGTGCCCTGAAGCTCA
GTTTACACAAGCAGAGAAAAACAAAACACAGTAAGTTATGATGATGCTGATGAACGTCTCCTCATGTCTCATGTCTCTCACACAGAT

GCCATACAACAGACAGAAGCGCAGCGCCGAGTGTAGCTTCTGCTGCAATGAATCTGGCTGTGGAATTTGCTGCAAATTCTGAGGACC
TGCCAGCA

//

NRC239
GTGGAGGAGCCAGTGAGCAGTGAGAATGGAGCAAATGAACACACATAAGATCTTTCGGATGGAAGTGTATGTGTTTTAGTCACATGA
GTGGCTCGAAGCTCAGTACACACGAGCAGAGAGAACGAACACAGTGTGTTTTATTCTGCTTGTGTAAACTGAGCTTCAGTTTACACA
AGCAGAGAAAACARACACAGTAAGTTATGATGATGCTGATGAACGTCTCCTCATGTCTCATATCTCTCACACAGATGCCAAACAACA

GACAGAAGCGTGGCTCTAATTGCAAACCATGCTGCAATCATAATGGCTGTGCGAACGTGCTGCGAAGTCTGAGGATTCCTGCTCCACA
/7
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714 PL1
1  GAATTCGCCCTTGCCCACTTTGTATTCGCAAG gtaatatcaatatttttca

101 ctgtataatgcaaatgttaatgatctttatttttctgttttttttttgtaga
189 TTC GTC CTC ATG GTT GAA CCT GGA GAG TGT GGT TGG GGA
13 F \Y% L M \Y E P G E C G W G

267 ttaattagcttttaactttgcaaatattgtttttttttttaacagectggaaa
367 atctaaataacaacctaaaaggcctttgattagcatgtttcttcaataaaat

467 gtttgtttttacacag CT GCC AAG CAT ATT GGC CAT GCA GCC
35 A K H I G H A A

555 ttatcaccagtattgttattgacaacttctectttttecectgetgatecgactce
45

643 GAC AAG CGC GCA GTC GAT GAA GAC CCA AAT GTT ATT GTT
54 D K R AV D E D P N v I \Y

B s

aattcatttagacgagaccaaccttttgggaaatctgctcagettatta 100

ATG AAG TTC ACT GCC ACC TTC CTC ATG ATG TTC ATC 188
M K F T A T F L M M F I 12

AGC ATT TTT AAG CAT GGT CGT CAT G gtaaagtcacggaa 266
S I F K H G R H A 34

ctcacaaaaataaatagccgatatatttggccaattataatcactttg 366
gattgaacactacttaaaggtatgtataaaacatcatcatgtgttttt 466

GTT AA gtaaggacttctaccattattactgtataattttgatagta 554
\ N 44

atccgcag T CAT TAC CTT GGC GAG CAG CAA GAT CTC 642

H Y L G E 0 Q D L 53
TTT GAA TGAagaaatcgccttgaaggagccttcagaagggcgaattc 728
F E * 7|4 PL2 68
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101

195

271

367

442

542

642

724

807

907

ctgacaccaaaagaacaatcaatcaactttggactcgtcttagtgcattg
atcttcctcataaactgtcacttcaatttcaactgatttcaacaggactt
TTT AGT GTT GCA GTG GTA CTC GTC ATT GCA TGT ATG TTC
F S \' A v v L v I A c M F
gtcaaattctccaacaccaacccactacaaacatgtgtgcatcgatttta
ACG GAG GAG GTT GGA AGC TTT GAC AGT CCA GTT GGG GAA
T E E v G S F D S P v G E
gtacgttcaattgaatgaatgaattacgctaattacctttagcaaattaa
tagctgttaaccatttgattgtgageccgttagagggecttcagggegagcea

cttttttcatattattttcttggecggggatacag GAG CCT TTC AGG
E P F R

TGC TGC AAC TGC TGT CAC AAC ATT GGC TGT GGC TTT TGC
c c N c c H N I G c G F C

tgtttgcaatgttttectttctgagatgttgtttttgtgactatgataatga

ctttgaataacaaaaaaaaaaaaaaaaa
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aaaattgtgcgttggagagcgtcgctttttgggaacattgaagagttctg

ttaaataggctataaacttcctaaaaaaaacgaga ATG AAG GCC
M 'K A

ATC CTT GAA AGC ACC GCT GTT CCT TTC TCC GAG gtat
I L E S T A \ P F S E

gaggttggtcatgactcatttgtgcctaatgtctttgcag GTG CGA
v R

CAT CAA CAG CCG GGC GGC GAG TCC ATG CAT CTG CCG
H Q Q P G G E S M H L P

,cattttagtggttgcgttttaccctcggaatagaattagatcagtagcgc
gtgtgcaacgtggttgtgaagtggagatatacttacttgcttgttccctc

TTC AAG CGT CAG ATC CAC CTC TCC CTG TGC GGT TTGC
F K R Q I H L S L & G L

TGC AAA TTC TAA ggacctgecccgcaacattttctagtttgtaca
C K F *

tttataaaatcacttcttattgtgacactttaaaaaaaataaacacatt
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1l cgcccttaag ATG AAG ACA TTC AGT GTT GCA GTT GCA GTG
1 M K T F S \' A v A v

77 ACC GCT GTT CCT TTC TCC GAG GTG CGA ACG GAG GAG
23 T A v P F S E v R T E E

152 CCG GGC GGC ACG TCC ATG AAT CTG CCGgtacgttcaattt
48 P G G T S M N L P

243 gtttcacccttggaattgaattagcccactagcgctagttgttaacca

343 tgaagtggagacttggacaaaaatacttaccatgtgcttgttcccacc
57

438 AAG CGT CAG AGC CAC CTC TCC CTG TGC CGT TGG TGC
62 K R Q S H L S L c R L c

513 AAA TTC TGA ggacctgccagcaaagggcgaattcgtttaaaacac
87 X F *

K 16b

GTG GTC GTC CTC GCA TGT ATG TTC ATC CTT GAA AGC
v v v L A C M F I L E s

GTT GAA AGC ATT GAC AGT CCA GTT GGG GAA CAT CAA CAG
v E S I D S P v G E H Q Q

agtgaatgaattaagtaattacctttagcaaattaacatctaagtggttgc

tttgattgtgagccggtagagagggcttcagggcgagtagtgtgaatacttg

tttttcattttettttcttggectgagatacag ATG CAT TTC AGGTTC
M H F R F

TGC AAC TGC TGT CAC AAC AAG GGC TGT GGC TTC TGC TGC
C N Cc c H N K G C G F C c
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