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1.

—MEH Ig GE0TXE, RFIEET: UARK g 4680 FHERE A ZRAK A, B,
C. D. E&¥g, KiMILBEERE L B2AM B1. B2. B3. B4. B5 &#yiR, G BEl C BEEEERE
G EHHERGL. G2 SMBH RN B A SEHE A EHETT, BB TERNEMRITH
DNA BEHIB L 1g G567 F 3. |

—MEA g &0 T XENBE ARSI, HREETRIEBFIESR 1 Tk Ig &4
T IO SR T RRLBMA pCANTABSS 1, DLZEifiitfT 3+ 3 XMME AR,

—HMRBEENS [g SR THE, BREET: A o 8K, FARFIER 2 frim
WRERRTIEETREL g 482 TXES 3-4 A E ML 16 FRMEKEB R
KT Ig &HEDT

—HMEFMA g GEHT, BAFIEET: PSR B HERE A BA M B E .
KIHAHEERE protein L HBAAN G G Bk C BEEEBRE G B A I AN 438 o) R HE 51
RE RS EE T L.

—FRIEARE K 4 PR @R [g &E&40F, WML, MAL MG 23 BB RIEALEIRE
L HERBAANEHE. BERE A BRS¢ B ¢ BERE ¢ BamA S
e, FARFAEE T FRFURERE A RN (ML-MA) n 5% (ML-MG) n B (ML-MA-MG) n Bk (ML-MG-MA) n
B ML- (MA-ML) n B ML- (MG-ML)n, H:H n HiZFFIMEE K.

—FRENFIER 5 TRMEEN S Ig &0 F, HETEET: FAIKRERN TR S
B3-G1-B2-G2-B5 , B2-D-G1-B5-C-G1 , B5-A-B2-G1-B1, B3-D-B3, B3-D-B3-D-B3,
B2-G2-A-B3-D-G1, B1-G1-B3-Gl, B2-D-B3-D-Bl, B2-C-B4-E-G1, B2-C-G2-B1-D-G1 2 4F
— .

—HMRERRIE R 6 TRMBEERN S 1g £449F, HEELET: 2% SEQ ID NO: 14, SEQ
ID NO:16. SEQ ID NO:18. SEQ ID NO:20. SEQ ID NO:22. SEQ ID NO:24. SEQ ID NO:26.
SEQ ID NO:28. SEQ ID NO:30. SEQ ID NO:32 4F—FiREIFEF.

—HERR S 1g A S THRIMEERE, HAEET: EWURERFENR 4~7 £—Fid
MR I &4 T

—MERMS Ig &6 TFHIMESER, HE7 SEQ IDN0:13. SEQ IDNO:15. SEQ IDNO:17-
SEQ ID NO:19. SEQ ID NO:21. SEQ ID NO:23. SEQ ID NO:25. SEQ ID NO:27. SEQ ID NO:29.
SEQ ID NO:31 E—FmRBIF%.

10. IRFBAIER 4~7 E— PRI RERNS) g &4 5T M T S5 218 W7 sl H 1A R R I i
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1.

11 ARGEBIRIZESR 10 Frid iR KR Tg 4568 57 RO A FREBC 400 B MR IO 3R 4 % R AT Rl =
FTRAN.
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—HEEN SREREOS S0 T REHETE

PR g
FEPE R T EPNFE R B CHETE, THBE-MHRFNHEERBEALEHT
RIEHI&TIE.

B EK S RS (ELISA ¥5) Mflipiid B Z A T & MIERER SN, THEEALRR
IR A L HIV R G Sei2 W | BRI P FOURAT R % R & . {2 H #7 ELISA AW BUKE R &,
FEESRRTUEERRN RS, BRRERES BRI EREFR L HIV &, &
fEEENIGERE. MWATIRI R MES- HCV K- HIV ELISA RFARE, HuiSHew
WH (E=REAHD, MREERR. K, XERREX—HIERMRLEF 5 —EEY
R4 SNSRIAERRNIGENESREAESEN. Hik, REME Y SHENG
HI%5 & B3 = ELISA FUAR IR BURE X BRI R —.

HETH TRUNBE Y EIERERIEUDE (HRP) HRidMWRARBRER

(Immunoglobulin, Ig) MEREHARATES K. SHERBEREEDA (proteinA),
CHGREEREEBE G ( protein 6) MKHUHEEREBEH L ( protein L),

WRAN, —HAERERARSE o &6 ARG E SRS, Fibgk i
SEVNATEREREERN. XS g 40 TFIERSHOHEREEBA A (protein
Adv CHIGHFEERREEN G ( protein () MAHHIREEE A L ( proteinl). proteinA
EHE Ig i Fe BEH, SAURILPHAERIAINMN 16 i Fe BBFERBUE S, BRE
GHAH 1g6, + Tg6. M Ig6, T, FHeL 4 186 WY, SHMAKR Ig MESERRS, H
5 IeM A SRR E. 5 protein A L& HEARML  protein G AT 5 A & JLFFE ML
IR 186 (1 Fe Bi4: &, HEE& M protein A BS5R, ARIKIE, protein G FNHEL SR 1gG
LIS AR BN e BB H, EL, RRMESAESERN. 5 —MiAk4EaBa-KE
B ATE L BERE B protein L 5 protein A & protein ¢ MIZSHELAR, EXEE Ig
(]« BEARXEE, BETARLE Ig # Fab A B, EAEMRELESMNA, 5AUE
VPR IASIME R R E TRN g HHERBMES, FAENHHEY, SCRERER
.

1992 &, Erf%2# Kihlberg M T protein L Fl protein G HIE-SEH Protein LG,
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KI Protein LG AT ZHIFUAL G EMERGE S KE I Ig ¥ Fe. Fab B Ig B, 58—
proteinL B proteinG AL, HIiEEERHEERE, BAZ g, EaTHTFREHRER
K. 1998 4E, Hidi%¥# Svensson &4 protein L UGS [gx BEEME IS protein
A NG 1e6 ML E, ML —MHUMEEE Protein LA, &%, PMUEESE
BAR—ERWIRIANFIREY 1g F1 186 i WK, AL SR TR EHA Fv (ScFv)
FBIMUAZRPTARTURS &8, W TSRl REMEEALEE g & Fv (ScFv) K
Bto UEBA Protein LA R—MEIIREMITUALE ST BT, Protein LA AW, HRP ARi2.
A B HARPE L A 2 P 4 CLONTECH AR F R KB M. ERESRELRL=HH.
EEFS TS e R RIE JVE R BRI —FE A RSuE T R, S mEE
MIBENLR AR . EAME WML, FUSE. RUEDKS Fist, REAFBRERLH
WREMERR, FLEAFENERSUIREENABULH, REEEYESS FHEE
Jrik. DNA EHR Bl LB EME. BEXMEIE RS THAEAR, B8 —HEBMH X%
MPSIRENLA Bifl, HEFHHABRSKERRFY, B FFiREstih, T3k Th6eE I
HEEDT. DNA EHEAREEN THRCAI ENANERESE. fiAREEEANE0E.
FUBERS T REAORAYHEIE LBUREI.
protein A, proteinL l proteinG I FELE S X & BHEZENMNTII S EEES N EHRAERK,
protein A i) Ig £5& Xt 5 M (A\ B. C. D. E)58-62 NNEEMFR T 5 i B R VR I 45 Mgtk
BRI S BREMBENEOPENEERFIIER, A58, B5 CEWEBEE 5 MR
BAFl. protein L ) Ig &5& Xty 5 4 (Bl. B2. B3. B4. B5)72-76 EEMREFS| &
FURRPIG S G EMEER BRI, SEMREERARKEZHE, T LB ERA,
W B2 5 B3 MR A H 4 MEEBARH. protein 6 i [g 4 EUBEN T 2ASTEESN
B &Myl (Gl. G2), WAEMIHh 55 NMEAEMFBEAR. b protein L ) Bl, B2. B3,
B4, B5 &5y A KAt SEQ ID NO:1. SEQ ID NO:2. SEQ ID NO:3. SEQ ID NO:4. SEQ ID
NO:5 Fi7niIZE R FF51; protein A B A, B. C. D. E Z5#g44 %I 75 4n SEQ ID NO:6. SEQ ID
NO:7. SEQ ID NO:8. SEQ ID NO:9. SEQ ID NO:10 FrRnBIEREFF; protein G Gl. G2 4
MR 53 %1 AA 90 SEQ ID NO:11. SEQ ID NO:12 FiRBIsEES. SLRiF_FR S E B0
AL EEHPRB R RE [g 44 8 . A K7 F DNA EHB A 12 F protein L, protein
Al Protein G #4554 (Bl. B2, B3. B4. B5. A. B. C. D. E. Gl. G2 KR E=FMEH
protein L, protein Al Protein G KINFHALEEMIER, £ 12F) HEHMBAITES
BEVLHISIA &, MWREM g S& 0 TICE. FIRECERT DA EHTHRLHARN 1
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L4 TF, NFTTLREHE I¢ SERHERNEENNREREN (1g) 484 F (igh
affinity immunoglobulin binding molecules HAIBMs), SCHLA & BHIEIE A KD FAESME R
pri

WEARREARIENEERNE T, FRAXAEHEERECERYE NS THIE
SMRIERCA AT RS . BRI RBIAR R 1985 R M —FSNER FRERE AR E A EEH
PIIEL PVIEE+, KIMNEZ KRR TRE AR RE N . EINEZRKERBMNEZR T
PHREEER, RrEREERERINEEAEERES KRHDERMEXE, BilEksEy
WA HBEHTINEREOREEEE SFHIT. SR ERENHE, TRESERESNEN
o, MHEE “RM” — “YElit” — “9H” NESLEFSEENRENWE/ABE -
HEDEICHENESR, B—HEXs PSRN SERMEAR. RN RS &R
B4k pCANTABSS, 7 (HrBYMEE 14 B~ E ¢k pCANTABSS MIMIE), RBMERIKFEIR, 2004 F
539 &5 2 1% 83~86 W, LARHEFRCE—CERS 1508254 F EH HMAHRK, XB
FIREIYE, RIESIWFIA Sac 1 BEVIALA, HHIZS Wy #E IPN- a A-2b %788 5 B PCR 7~
YISk 2| pMD-18T o, F¥i% 5 BHIE AN pCANTABSL 1, £ Sac I B§Y), [EIMesM#4kHEL,
PR TE UHT R0 B 44 B 8 48 pCANTABSS. pCANTABSS 1 1F T pCANTABSL T2 [ 47 5 [ HE 3F
FINT By BRI V1AL 2 Sacl. EAMEEIKL pCANTABSS f45 497~ 25 LA 12, pCANTABSS J LA
SEH Ig 8565 TXEHTRR, FHTPURD Ig MEERREA g &850 FOERITE
AL, IR RF| HAIBMs.

RAAE

FRAR—NERRRE—FEL Ig £E40 T XE

ERAK RN EHNRRBH—FESL g &80 T X ENGEARETR .

FRARA B MRRE—FMIRBEENS g 40 THTE.

PR A - ERRRBE—MEENS g 485507

FEHNZ—NEMRRE—FEENS I 540 THLER.

FRARFA N HPORRBERANEFNS Ie 440 TN T & %806 IUARKR
JFNEEAL

ERKHKE—TTH, ARV E—HMEL I 480 TXE, EXEUARRN Ig 44
ST FRIHERE A BHM AL B, C. D. E45M3K, KMILEBRE L B0 Bl. B2, B3. B4. B5
LRI, G REEN C BEEERREE G A/ Gl G2 BHBMAAFIAL S EMIM N &8I, BN
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HuHEATAT B AN G5 M9 B TR0 DNA EHETURL Tg 549 F 08 .

EARBNE-HE, ZAREBR—MEH g E40FLENBEERRRTE, %HE
K HZ TR 1g %5650 T S0P TERE T REBTRIEL& pCANTABSS o, DALiZEUMRHEAT 343 RIS B
HRER.

EARKPNE=TTH, ARAR—MREBEENS [g SGE2FHIE, EFHER Ig
AR, FIARRNEEERRAEERES g &60 TXEZS 3-4 BRI E ML 186 3
MIFERBEEN S e 565 F-

EARKANENLE, ARK\BR—HMEFENS Ig G449 F, LFFIFER bBERRE
A BEAMBEANEME. KEWHEERE protein L KIS R 6 B C BERRE ¢ ZAW
B A R HE S ERE B HE B E BT R

EAEM, DAML. MA. MG 2 BIAARRMALERRE L BAKSEANEHE. BERE A ZTAN
AR, G BEER C BEBERRE C AWML, W EARREEMS Ig &6 THFFIK
HH LA ML-MA)n B ML-MG)n BX (ML-MA-MG)n ER (ML-MG-MA)n B{ ML-(MA-ML)n B
ML-(MG-ML)n, Hob n A ZFHIMERIRE.

EEM, FRERAS g 652 FFFMHESHRX N B-G1-B2-62-B5,
B2-D-G1-B5-C-G1, B5-A-B2-G1-B1, B3-D-B3, B3-D-B3-D-B3, B2-G2-A-B3-D-G1, B1-G1-B3-G1,
B2-D-B3-D-B1, B2-C-B4-E-Gl, B2-C-G2-B1-D-G1 ZAF—Fd,

BEM, EREEMS g 4E4FHAHA SEQ ID NO:14. SEQ ID NO:16. SEQ ID NO:18.
SEQ ID NO:20. SEQ ID NO:22. SEQ ID NO:24. SEQ ID NO:26. SEQ ID NO:28. SEQ ID NO:30.
SEQ ID NO:32 f£— 7RI BUSFIE

EARKRARBLTE, AREB R —MEENS g £59 FRRBER, EWUHE L
REEENS Ig EE52 T

R, LREFENN g 4840 FRRIEHERE, B4 SEQIDN0:13. SEQ IDN0:15. SEQ
ID NO:17. SEQ ID NO:19. SEQ ID NO:21. SEQ ID NO:23. SEQ ID NO:25. SEQ ID NO:27.
SEQ ID NO:29. SEQ ID NO:31 f£—Fi/RBI/FEF).

ERKPREANTTH, ZRARGIEFRNS g &40 TN T REZ LM BRTENR

WAL . TEER N T RSB S B TR MRS B S 2 E AT R U R S 4 4k
ARAMBEARBERRAS T EWERRWEEA Ig EE0TIOHE; BZLEU 3+3

TR LR ¢k b Tg MBI BRSCEERHET 3-4 BENFL, REBRFEFEHNY
Ig 647 (HAIBMs); FEBUSM4TillE B3k HAIBM B9 DNA 551, HBAMHEEREF, S
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ST HIMI R R BRI, difk HATBM 437, JEH 5 Tg L& ReS: WIERRH HAIBM
TTREES g 4GRS RAE ELISA HUAR T+ BIER] .

FRHMR SAEFAEZ B RS T4 BRI R, BdMBEEA [ &40 THEREX
PTG S5 REREORENNG G —RT g 4654 F (HAIBMs), HAIBMs fEhBH ®¥E
MARFE g &0 TR L ZHATHRAERMNRE. EBRRN. SRAKSREY
W R PR R SR

P 13 B
Bl 1 Protein ABJA. B, C SiHJREE0R 1y BLf PCR ¥ s =M sk B &, .
m: DL2000 Marker
1-4: Mu-Protein A A Z#JIRER K B PCR ¥ #8724
5-6: Mu-Protein A B MBI Fr Bt PCR 174
7-8: Mu-Protein A C Z5HJiER F B PCR ¥ 74
C: FHXH
Bl 2 Protein A B D Z5#E B 7 B ¥ PCR 5 ¥y e ioR & B, Ho:
m: DL2000 Marker
1-4: Mu-Protein A D Z5HyigE R B PCR ¥ 7=4)
C: AR
B3 Protein A E ZHISERE B K PCR - myion B &, H.
m: DL2000 Marker
1-4: Mu-Protein A E #MJEH A B PCR ¥ 7=
C: FHXHE
B4 Protein L B1-B5 ZHJBER K BLi) PCR ¥y sadk i B, .
1: Protein L Bl SAHJIEEH Fr BLi PCR ¥ 174
: Protein L B2 Z5#J3REH K Bt PCR 31474
: Protein L B3 ZiMJIEH F Bl PCR 3174
: Protein L B4 ZiMiEERE F B PCR ¥ 174
: Protein L B5 Z5#JiEEHE H Bif PCR ¥ #7=4
: FENR
m:DL2000Marker

G O e W N
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Bl 5 Protein G G1-G2 £5¥Jig#DH fr BLH) PCR ¥ =4 radkn i, H:
1: Protein G Gl Z5HEER B PCR ¥ 344
2: Protein G G2 Z5HIFEER F B PCR 174
C: FEXNK
m:DL2000Marker
Bl 6 Protein A BLE5MJIK + Protein L B M +Protein G B EEHIRERE R N=4)H
krEE, K.
1o EHET 20 EE 30 3: E# 1h
4: E¥2h  5: EH4h 6 HEE 24h
m: DL2000 Marker

&l 7 PALGn/phage SUPE Ig fiik F1 4R 3CPE H 88 o R M 5 446 N\ F BRI PCR 318
1—8:H3 g 1-16% ; C:PHM:XFH LT/pCANTABSL ; m:DL2000Marker: n:RBA¥ERTHR pCANTABSS

&l 8 PALGn/phage 3CPE Ig ik F2 AR SCEE A B TE RE MR B 646 N\ BRI PCR 4188
1—8: B 5afE 1-16# ; C:FHHEXTHE LT/pCANTABSL ;  m:DL2000Marker; n:BH¥EXTER pCANTABSS

K9 PALGn/phage 3CPE Ig FiaE F3 4 3T P o B v R Mg B 444 N\ Fr BRI PCR 188
1—8: HFERE 1-16# ; C:PH: Xt B8 LT/pCANTABSL ; m:DL2000Marker; n:BREXS B8 pCANTABSS

Bl 10 PALGn/phage 3L 1g 3% F4 AQ3CRE A 8 73 MR B 4R HE A\ BY i PCR 738
1—8: i 5efE 1-168 ; C:PHYEXTHE LT/pCANTABSL ;  m:DL2000Marker; n:BAES B8 pCANTABSS

B 11 R IFIEAEK TG 45E 4 F IR HATBM 0 F B9 S 4408 (domain) SLRKSMATHY
L

B 12 EHMEE R pCANTABSS M ER

BARSCH T 2
— B g G650 TERCENHE
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54t 0 DNA EH—3% H 89 /7 Bt Dnasel BEWLYHAL/E HA B LI A4 E A 2L 7 XA

R, ARBHUAFMENR Ig &&5 FRBNUESE & EMEBEN SR (protein A B A,
B. C. D. E &#J3k, protein L # Bl. B2. B3. B4. B5 Z5#y1HH protein G # Gl. G2 &5
) 2 PCR 418 5| NAH R I BR FIBE VAL S AE A Linker, LEEUIMALIE, B T4 EBBH &5
ST EREA, MREM Ig SE0TXE. HiZ3XES DN EFTRRARKE

(2-5 NMEMEEEL) LL 55-76 MEEMBREARNTIBLESEHE AR DA ESR 1g
gign T, HENMERSBKIE 12 EMHAR Ig 69T (n A EESBNS/N IS
A% 5 Protein LA 4 FAatL, HBRMHFIRRTHP (L/A/G) n kLR, P A,

(L/A/G) 7 5 % Protein L . 5 Protein A J& 2 # Protein G B&EHIR PR —F, n
HER BB BEHER N 5 Protein LA (LLL-AAAA) J% Protein LG S — 45 M T AR
b, ST L5 A/ BEBEEHEME. (L/A/C) B SBHIOZRME LR &M L/A/G SR
ERTENFIIEHEFER=ENYS I SARHTRNEENS g 89T SS9 FXE
FEREHRERA —EEMNEFE®, 288G g &40, EHNEETRERKY
REMBUBSERF, NTRIETHEH T [g A6 NBRRENRML. BIESREN
HRESAEFE RSN (o BRH BB, EAN THZRISHLBEIABRELS FHEEEN
BEl, BRTHNEATRMENERS. ATRIEEASTHEEE, RPABTARE
B, &R BEBIEY, RREEEERNANE, BARNEKEE=RS, B
FARKENEHHSINEL g &40 TERE, BHBHER 1—& 6 ARNERT
Protein A #J A\ B. C B[ PCR ¥ =4 ik ;R X &, Protein A ff1D B EXf PCR I #g/=
YIKREE, Protein A E B PCR ¥ ¥ ik R & B, Protein L f{ BL-B5 KB
i) PCR ¥ 1 =) ik n B B, Protein G 9 G1-G2 A Bt PCR ™ W=k R & B, Protein
A LEEHIIR + Protein L ME5HIH +Protein G BEEMIRIER R NA-Y Rk REE.
= BN g &0 TFUENBEARER

WEA g L6077 FUEER B4 pCANTABSS 1, DIMEETRL b 8T 343 ¢

KRR . SNREFRBAERNIIERES, SRS 161, MI3KOT MBI B AR,
WRRR g Ga 0 FMBEARSE. FIENERE R 3. 4X 100N EHEL R, WEKKTEES 4.1
X 10" BATEEAL AT /ZEFt (tramsformation unit/ml, TU/ml). pCANTABSS M BRI & Ak AN (S
{7 pCANTABSL BAKHIE AL MM [G4S]3 B3k, RIET K4FE (>300 MEEM) B4
lg SE0 FRIREERFAEERR, N T Sacl WREALA, BENE, HROMBTINGER
R, AT RERE.

10
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=. Ig SR FRLFIEREM S 1g 584 F (HAIBMs)
FAREERAEAE LN SEEHES S Io hobE Mok, A Ig GR, W

BARR g &80 T XESL 3—4 1 Tg XA MTEIRTS HAIBMs . ATESR R PEM T

TgC & LREHEVE. A B PCR A RSB EMIFM IFERBR, 4R AR 1,

*2, A7, B8, K9, E10, B 1l
M. @RS Ig 456 45F (HAIBMs) 14 F & 1055 &P

HEFERER TN EAME 4, RIWMER DNA, A pCANTABSS M LT 514
pCANTAB5-S1 1 pCANTAB5-S6 XX ] #lll 5& H DNA /51, Frifll /¥ 51| Fi DNASTAR 44 4347 Ho PR US4
FRAN 1g &0 TRV ERHEMBRARMEREE: BRARF g &&55THIEA
bk g & 453k —protein A ) A/B/C/D/E.protein L ] B1/B2/B3/B4/B5. protein G ) G1/G2
BEHEREL MK (B1-B5 AL protein L B B1-B5 £5#3, A. B. C. D. E4L% proteinA f A,
B. C. D. E&MHK, Gl. G2 K% protein G I B1. B2 £&#ik), W B1-B2-G1-A. B3-D-B3.
B1-B3-Bl. G1-B2-A-Bl. B1-G2-Bl. D-B2-B-B3. B3-D-B3-D-B3. B-G1-B2-D-B1 %, L ML.
MA\ MG 73 AR KIHACEERRE L B AR ARSI, AR A A48, G Bk C
BFEEERKE 6 AR AR, T HAIBMs BT R &M FEMEFMEN:  ML-MA)n 8L (ML-MG) n
B (ML-MA-MG) n B, (ML-MG-MA) n B{ ML- (MA-ML) n 5§ ML- (MG-ML) n %544, HAIBMs 3%JfH protein L
HI B L5 Fg3 (ML) « protein A I8 Z5#335 (MA) BX protein G fI 8 4535 (MG) 1] B& HE 51138 T A%
h AZFIMEERE . R REXFIHMHEEFRA N B3-G1-B2-62-B5,
B2-D-G1-B5-C-G1, B5-A-B2-G1-B1, B3-D-B3, B3-D-B3-D-B3, B2-G2-A-B3-D~G1, B1-G1-B3-G1,
B2-D-B3-D-B1, B2-C-B4-E—G1, B2-C~G2-B1-D-G1. ZEAXF F¥I proteinL .protein A, protein
G MRS NI (B IR EL GAGCTC ¥, AR\ T AH SEQ ID NO:14. SEQ ID
NO:16. SEQ ID NO:18. SEQ ID NO:20. SEQ ID NO:22. SEQ ID NO:24. SEQ ID NO:26. SEQ ID
NO:28. SEQ ID NO:30. SEQ ID NO:32 fF—FinHIFSIHIERMN N g &0 T
41 HATBM EHMFE AN 1g L& TE €

H Tg SR 7 HIXS % 8 50 2 HAIBM BAMEBEAIAT 1o £&TEMNE. UBM T RN E
AWEEE Ig WES, F-MNEEHAREEEHAESESERRILPIMA KIS 161 FIH K
R, HRCREARFHARRERGATEFTETERME PO L5, CURBIMESA Y
N, FERNSORTIEEEE I AN BoMNEEHWER [g &40
LA IMABEFFIIME 45145 (HRP/Anti-M13 conjugate), TMB Bfa, P ODwonm {8, EEER
MEN Ig B RBHOEAMEANEER, EELE 3.

11
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75 EEH S 1g 45843 F (HAIBMs) I LhRE

¥ HAIBMs Sef& T R RIA B4k pET32 (a), IPTC ¥ 5:%1A HAIBMs B, H Ni EFENHE:
#iifk HATBMs B .. FZ{LR HAIBMs BL4% 96 FLESHRAR, [RIAT i SPA FHMEXTHR, LT BAHEXTH,
AN IgG HRP EEARHLIK, BTUAKIM HAIBMs 5 Ig 4 &1EYE, 4RAE 4.
. ®FEMTy 1g 45545 F (HAIBMs) HRL

R HCV HLR B TRbRHE &R b, YERE, IMANRELF 0% J A PH Hm AL, 15
HERERG G HIGUR, IWARFR HAIBM A el EAME A (XHERAZER—KP), @
AR, BRNERFEGRS BB, F—HSIMAKEFE T61 FHRE, Kiaw
REHAREARRNEBRRA TEFEERE VI L3, CUBBMHE A, %5
Z R A 514% HRP/Anti-M13 conjugate, TMB B, P ODwonm {8, AT HYMIHEH
ANIES AR EAREANEE, £RNEK4. K5, K6,

THEEERELHES], B PERARE. MIEME, XESCHEE T REARHTA
AT REIARZFARTEE. T 5L & RE i B AL 40T, BEERERLED
Sambrook AN, 4 FREE: £ EF M New York: Cold Spring Harbor Laboratory Press,
1989) F TR K &4, BUZRENE MAENNEL.

SR 1 B4 g &40 FICEMBE
1. &5

1.1 FT protein A. protein L. protein G PAZ I ELRY 18
() M Mu—protein A/ pGEM-T easy Jfi¥i_b3F ¥ Protein A-A. Protein A-B/C. Protein A-D.
Protein A-E FF3|MI_E¥ 519140514 -

PA-uA: 5’ -cacgagctcGCTGACAACAATTTCAAC-3’

PA-uB: 5’ -cgcgagetcGCGGATAACAAATTCAAC-3’

PA-uC : 5’ -cgcgagctec GCTGACAACAAATTCAAC-3’

PA-uD : 5’ -tccgagetcGCTGATGCGCAACAAAAT-3’

PA-uE : 5’ —cgcgagctcGCTCAACAAAATGCTTTT-3’
TSI A A

PA-dA: 5’ -tctgagctcTTTCGGTGCTTGAGATTC-3’

PA-dB: 5’ -tctgagctcTTTTGGTGCTTGTGCATC-3’

PA-dC: 5’ -acggagctcTTTTGGTGCTTGAGCATC-3’
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PA-dD: 5’ ~tcggagctcAAAGCCACGAACTCTAAG-3’
PA-dE: 5’ -agagagctcTTTTGGAGCTTGAGAGTC-3’
(2) M Protein L/pGEM-T easy Jifi L9 3 Protein L #J B1-B5 F¥H)

L5150 5 A -
pLB1-u:
pLB2-u:
pLB3-u:
pLB4-u:
pLB5—u:

EREIR pigi PR
pLB1-d:
pLB2-d:
pLB3-d:
pLB4-d:
pLB5-d:

5,
.
.
.
>

.
.
.
.
.

—tctgagctcAAAGAAGAAACACCAGAA-3’
—acggagctcAAAGAAAAAACCCCGGAA-3’
—cgtagactCAAAGAAAAAACACCAGAA-3’
—cgtagactcAAAGAAAAAACACCAGAA-3’
—cgcagactcAAGAAAGTTGACGAAAAA-3’

- cgcagactcTCCAGCAAATTTAATATT-3’
- cgcagactcTCCAGCAAATTTAATATT-3’
—-tgcgagctcACCAGCGAATTTGATGTT-3’
——cgcagactcACCTGCAAATCTAATATT-3’
——cgtagactcTCCAGCAAATCTAATGTT-3’

(DM Protein G/pGEM-T easy ki L3 1 Protein G B1-B2 FE4If

EWES AR

pGl-u: 5 —tctgagctcACTTACAAATTAATCCTT-3’

pG2-u: 5’ —tctgagctcACTTACAAACTTGTTATT-3’

NS YA

pGl-d: 5’ -tatgagctcTTCAGTTACCGTAAAGGT-3’

pG2-d: 5’ -tctgagetcTTCAGTAACTGTAAAGGT-3
FRFIMIII5INT Sac 1 (-GAGCTC-) BEHIAL &,
1.2 FF PCR ¥ s B P4 SE RS\ BRISIIFF 5, 2 pCANTABSS TEREAT 5 L. FigF5

LS A

pCANTAB5-51: 5’ —CAACGTGAAAAAATTATTATTCGC-3’

TSR

pCANTAB5-NOT2: 5’ —-GCCCAGCCGGCC—3”
1. 3 HTPHHETIRE DNA JUFHIS 19I5, 24 pCANTABSE (1 . F il

L#51A:

13
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pCANTAB5-S1: 5’ -CAACGTGAAAAAATTATTATTCGC-3’
THETIA:
pCANTAB5-S6: 5’ —GTAAATGAATTTTCTGTATGAGG-3’
2 FHHUIREE G HIIE PCR 51

B R AR protein A FF%1 I, GenBank AB050857, protein L J#%I K. GenBank M86697,
protein G . GenBankY00428. A& #I&IKE A HEK b MUALE &L MK (A-E) B protein A/
pGEM-T easy JRRI A#4R, FJ PA-uA/ PA-d A . PA-u B/ PA-d B. PA-u C/ PA-d C. PA-u D /PA-d
D. PA-u E/PA-d E 43+5IF # Protein ARIA. B. C. D X E FrE:; Ll Protein L/pGEM-T easy i
KL AR, A pL Bl-u/pL Bl-d. pL B2-u /pL B2-d . pL B3-u /pL B3-d. pL B4-u /pL B4-d
F1 pL B5-u/pL B5-d 5|4, PCR 45 ¥ Protein L §J Bl, B2, B3, B4 % Bs FE&; LA
ProteinG/pGEM-T easy JF¥i A#4K , B pGl-u/pG1l-d F1 pG2-u/pG2-d A 5|4, PCR 4> BllF 8 Protein
G 9 B1, B2 FrBt. PCR e MiABAR 50 u 1, ANBCRIAEAR 5ng, b U548 1umol, dNTP 100 1 mol,
Mg++ 2mmol, 1U Taq B§. ¥ 34k 94°C 30 sec; 60°C 30 sec; 72°C 30 sec; 35 MEH. &
PCR P H B BB A R BCIAR &4k, & UEH BT, MM PCR § =4 e sk B LA 1—
& 5.

3 PCR Bl *=HIHIEE V)

# PCR [BIMF=4JHX 40 u 1 E Sac 1 B§Y), KA 80k 1. SacT4r 1 (40U) . 10Xbuffer
8ul, 4380wl /3¢, STCESVIER, 1 %HMEREAEKE, AFRINAETHNEN, HHEE
¥ Bl BRI & Pl PA-A. PA-B. PA-C. PA-D. P A-E, PL Bl. PL B2. PL B3. PL B4 .
PL B5 X% PG1. PG2 B§¥IH EX.

4 Ig EENTFXENHE

FREBUIEWABER S (1ug), 10XEBEEMK S, T4DNAEHERE 40l (200),
SARRR 1000 1, 564 DNA A B S5K—BIAE T 65°CIEFT 5 0%, EEERNRAMAZ
AU, ¥ DNASEHT OCTA 5 408k, SN T4 DNA 48, EHESYS 5%, 20u 1/3,16CH
A% 30min. 1hy 2h. 4h. 24h, FEHGA RN (] HER YIRS T 5 pCANTABSS DNA %
. B 6 BREERIN.

L] 2. BY Ig SENFXEMRREERR
1. WEEE kI # 44 pCANTABSS DNA [ & &AL,

pCANTABSS MEE ¥ DNA F FR BRI R 4 5 BB IR 71 B b3, 4 0B BT . Bl i sk 2 B .
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Sac I BV SR BERRES (CIAP) ZBERS(LALEE, RAAEMNBE WP REI L&k, DEHsE
FVKE R
2. Ig B4 FXESWENE FEE:
7 12 FpEKH protein A B A. B. C. D, E & 5BV H B, protein L A Bl. B2. B3.
B4. B M4 & 1EEYI FBL, ProteinG i Gl. G2 LA EEYI HBIHEEY 8011 (5ug) N
T4 DNAJEHE 5u 1 (25 U), 10XBufferl.5ul, RALEAAE 100u 1. K 10001 4K 20n 1
/X, 353, 16CER, 4H%EH 0min, 60min, 90min, 120min. 150min &I, MMAEK
F2ul2ug), 65°CAE 10min BHZEER, FMA T4DNA EHE 5u 1 (250D, 10XBuffer
2ul, RMSER 12001, 43632 16°CHr5I#%#E 30min. 60min. 90min, 120min. 150min 0
180min J5& -
3. BEAMMAIHE:
JRYA TG BRIk LB “FAR, 37T CIRA T &, PREUEAL AR - 8 i B B VA 8 FF T 2mlPsi £
FFEKRE S, 37C250rpn BKIRGIFFRAR: FHERHEE 1 50 HET Psi BHEP,
37°C 250rpm, BHIEFE 0D {H 0. 4. HEHW Inl/ZHET 1.5 ml BLER, 5KKE 154
B, 4000rpm, 4°CE.Ly 10min; PR EFHE, A Iml 0. 1M CaCl, MO BEBIFER: kA
15min, 3500rpm, 4'CE.Lr 10min; X EWE, PR 20001 0.1 M CaClB4EMLEE,
kit .
4. BEAWEBEKRIHIE:
120w 1 FEYMA 2ml BZEHRF, BREIRS, IKKH 30min, 42°C7K# 60s, JK7K¥ 2min,
Bn 8ml SOC ¥%3%%, 37°C 150 rpm, RRIWFHEFR 1h, B 10001 H5%A LB B FHEE
(100ng/ml) AR 3TCHFIEH, HHEEH U HERE, HK{|WAE37C 150 rpm BIKE
GEFER. BIR, HAEFWA 100ml 2XYT (1. 6EF AR, 1%EBERE, 0.5% &)
EALEESR 1 /BB, AN 10ml 4 X 10°TU/ml f) M13KO7 SHBHMEBMASREL, 37°C, 250rpm 3RiHEE
7 1/pE, MRIBERIRE 50ng/ml , 37°C, 250rpm RHHFA K. HEFEY 5000rpm 5L
10 53%h, B EEE 0.22u m MBRELTYE, SKBHENR (PR EHAWE K PALGn . HENE
79 3.4X10" (HENMENA 0. Fik, FEXEARN 34X 10ANEERRES . ST CHEN
12 M RTHFA M protein A ) A-E domain. protein L f B1-B5 domain i protein G {4
Gl, G2 domain, WIEZHKFIFEM 5 4 domain § PAL 4} T8, B domain ¥4 IF R Fk 5 X iE
Ao RN 24424424 +-24"4+-24° B 8. 3X 10° M AR FHES 414 4 X HISMNE PALGn 4+ F, H
6, BEATIR ) PALGn-pCANTABSS 484 SUPE 52 & REB T 3. BT HIBEHL4E4 PALGn 4 F .
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5. T ZH MR A R e

K EHWE K 10 FRIIFHR, SIREAWEE 100 1 BREEEKBI KBTS T61 1001 1,
JTCHF 1 PG LB(ERTEER 100ng/ml) iR, & 3TCHEFER. HEARBMBELF
mEMBEESR AKEFEHWHBESRIL 100 B4 5 2 7 0% B 44 8 5 b A 5

(transformation unit, TU). RMLERER FAR Ig 458 4T PALGn FERIE MW B AKI T
A 4. 1x10°TU/ml, FAABRIE T VELE & RARE R UM R AR v+ HoRril i) M13KO0T7 BF A4 RUME B 44
HITRBE R 6. 1x107TU/ml, EAREE AR 5B AR BRI B P EA—3.

SCHER 3. Ig HSME RS FRUMERERNS e 540 F
1. EAWEHEER Ig FMME:

Fi PH 9.6 MIBKEREZ P 2000 1 A g (BRER 100 g/ml) TEEHFHERR E 37C, 2
/NEF, R 150w 1 BHAVR (PBS+10% AR YS) HHAHEER 1 /A, 4CRT7F. FEER (PBS+
0. 05%Tween20)¥E: 5 i J& Fl T MR & 14 ST B 38 M I 3%  HE AR B L0 100 1 1 S PRI 100 1
PALGn EAMERE 1A, 37°C XM 3 /N, BRI 0. 25%Tris+0. 05% Tween20) ¥E#k 30 &, fn 100n 1
A KA RMATE TGL, 37°CRM 1 /pEf, WEFHB 10p1, 1ul, 0.1 1 R LB(HEET
HHEE 100ng/ml) FAR 3S7TCERIEFIHE, ALUPEBERXES Ig » THEEER. HE
BIWIIA 5ml 2XYT 1, 37°C, 250rpm ##H3EFF 1 e, MABETEEEZE 100ng/ml, A Iml
4X 10°TU/ml B M13KO7 $BIREBE {4, 37°C, 250rpm R i%IEFE 1 A, MEMBEZ 50ng/ml
37°C, 250rpm PFHIEFFAH . BEFRY) 5000rpm B.0r 10 434, EIEZ 0.22 0 m 3BT SE, BN
Tg SRANFHILIGHY PALGn MR ASCE . WFHHEXTHR Protein A/phage Bi%fE 1gG Bk

(Protein A/phage ff1#l%&: BX Protein A/pCANTABSL kI 600ng ¥4k TGl BT A4 M, K4
i #2[A] PALGn/phage). £ LR, g RMFEES 4 %, FNHTERIEERRERNE.
TRIHIEL RPAEXN B LT/phage BFL (LT/phage #l& 3 F2F Protein A/phage), T EXH
PfL (A0 phage), 1F IgG &&5£%, #HB 10n1. 1ul, 0.1u 1% LB(& Amp 100ng/ 1 1)
AR 3TCHEBEEI V. BRI Ig S5 LREHF T (ZEXTEN 0) REENEE R
*® 1. HRA I PALGn/phage XY 1g MG RENPEE TG IR INTIAKR S, RNT
it PR R A B AH SO PR Tg B4 & B8 H ATtk .
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x 1 e o BRI BETHE A ERN g SEEETH

KIGATE T61 P EE 10u1 lul 0.1ul W
phage
LT/phage F 13 5 3.5X 10"
FofX PA/phage F F 110 5X10"
PALGn/phage F F 47 4.1X10?
LT/phage 5 0 0 1.5X10"
F.f PA/phage F F 73 4X 10"
PALGn/phage F F 9 5.4X10"
LT/phage 1 0 0 1.5X10"
F,1{ PA/phage F F 21 2.1X10"
PALGn/phage F F 12 9X10"
LT/phage 2 0 0 1. 5X10%
F; 4% PA/phage F F 31 2X10"
PALGn/phage F F 11 1.1X10%
LT/phage 5 0 0 1.5X10"
F.fX PA/phage F F 35 2X10"
PALGn/phage F F 51 1.6X10"

E: FRIEFEH>300 4.

2. FANF BRI PCR %€ : BRBHARIGE RS R E AT L PRE PALGn/phage 1g %
IR BRI R Y 48 N 0. 5ml BB SR oh, USSR EBUCAMEIR, pCANTABS-S1
A Ei#E514,  pCANTAB5-NOT1 4 RS |4, #EAT PCR 318 LU MIHRA B BEA9 R /. PCR 318
MR 94°C 30 sec; 53°C 30 sec; 72°C 45sec; 35 NMEFF. FAYEXTE LT/pCANTABSL, BH
PEXTHE pCANTABSS. %LU T M R B A EH B RN g 84 FHFEKX
PMIZWEDL. & 2 58 7—-11 WERER, MEMERROARRN, XES XS FEY
HAIBM 7 F BOELBIA KT N, R T FEEd R SCEF A F AR RERT g Sa075 Mt
.
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®2 BIHERIKRICED 48 ANFEVLPEIE HAIBM 27 1) B8 45 M3 4 R B9 4 A 1 v

FA 45 FY SR Y Fo F, F, Fs Fy
0 domain 8 8 8 5 4
1 domain 5 5 2 1 0
2 domain 35 35 37 26 23
3 domain 0 0 1 7 12
>3 domain 0 0 0 9 9
587y 48 48 48 48 48

UL LS RRAGRITEER o6 FELREH . BHAAB PR AN R EE
VRl o RL A SN E FIEALBIRR . I 16 & 4MLREHIHEE, MEMER KM,
PALGn/phage 1gG &5 G TEHEHEIE (F AR T (FAR) PRYEXTHE 1gG £5A 5 #HA B PCR
LRGSR DM R E R Tt T iaE, YRR LE R BB
FEEMER KGN, KAB (22 A domain) ¥H REPMHEE R0, N BSE K
HE S REME. WL 16 ML, 5 1a6 FRUNRMEF B, TS5 1e6 FRARMK
BACF BB R . TG %%@Bﬁ%%—%iﬁ)\}#& PCREELER—, HEEMA, &I
TR AR R BOR P R SRR S B BR K T

S 4. RGERI) Ig 456 4F (HAIBMs) (4 F a5 iy 2

MR 4 RTRIEFTR MBSO RS, P A B K BB SR AT R AAT, BAYE TS
MM EAMER A DNA SRR G, B LB EREEARRTREANE, WESIYY
pCANTABSE ) L. "FU¥514 pCANTAB5-S1 F0 pCANTABS-S6, Wll/%4: 5 ] DNASTAR #4047, 45
RIE 36, FIGHTERHEMBARM SN OBRERHNSFEBEHXARRAME
lg &0 TR HURL & 45 # —protein A B9 A/B/C/D/E. protein L {4 B1/B2/B3/B4/B5
M protein G K G1/62 EHEHELM: QXEFENS THIIAE S EHBHT HRLHE,
®#E: B1-B2-G1-A. B3-D-B3. B1-B3-Bl. G1-B2-A-Bl. B1-G2-Bl. D-B2-B-B3. B3-D-B3-D-B3.
B-G1-B2-D-Bl %% . L% HAIBMs S FAMABMAIIEE —ZWHFISME:  ML-MA)n =
(ML-MG) n B (ML-MA-MG) n B% (ML-MG-MA) n B{ ML~ (MA-ML) n 5§ ML (MG-ML)n Z5#4, iy protein L
IS EE MBI ML) « protein A [ EL45HIIE (MA) BY protein G (845 Myt (MG) 8 WG HEF & BT 12
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(n RIZFFFIRER RED . HHHARFFIHES 5 : B3-G1-B2-62-B5, B2-D-G1-B5-C—G1,
B5-A-B2-G1-Bl, B3-D-B3, B3-D-B3-D-B3, B2-G2-A-B3-D-G1, B1-G1-B3-G1, B2-D-B3-D-B1,
B2-C-B4-E-G1, B2-C-G2-B1-D-Gl. ZEAAEFF¥ proteinL | protein A, protein G FJHE5H)
12 6] DA E B8 GAGCTC 3582, H MR GAGCTC A 4S8 LAk EL (BEMBEFRER)
REFFIRBZTRFHIWT:

1. RFFF% B3-G1-B2-G2-B5 (SEQ ID NO:13):
AAAGAAAAAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCTATGCAGATGGAAAAACACAAAC

AGCAGAATTCAAAGGAACATTTGAAGAAGCAACAGCAGAAGCATACAGATATGCTGACTTATTAGCAAAAGAAAATGGTA
AATATACAGTAGACGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGAGAGCTCACTTACAAATTAATCCTT
AATGGTAAAACATTGAAAGGCGAAACAACTACTGAAGCTGTTGATGCTGCTACTGCAGAAAAAGTCTTCAAACAATACGC
TAACGACAACGGTGTTGACGGTGAATGGACTTACGACGATGCGACTAAGACCTTTACAGTTACTGAAGAGCTCAAAGAAA
AAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCTATGCAGATGGAAAAACACAAACAGCAGAA
TTCAAAGGAACATTTGAAGAAGCAACAGCAGAAGCATACAGATATGCAGATGCATTAAAGAAGGACAATGGAGAATATAC
AGTAGACGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGAGAGCTCACTTACAAACTTGTTATTAATGGTA
AAACATTGAAAGGCGAAACAACTACTAAAGCAGTAGACGCAGAAACTGCAGAAAAAGCCTTCAAACAATACGCTAACGAC
AACGCTGTTGATGGTGTTTGGACTTATGATGATGCGACTAAGACCTTTACGGTAACTGAAGAGCTCAAGAAAGTTGACGA
AAAACCAGAAGAAAAAGAACAAGTAACAATTAAAGAAAATATATATTTTGAAGATGGAACAGTACAAACTGCAACATTTA
AAGGAACATTTGCAGAAGCGACAGCAGAAGCATACAGATATGCAGATTTGTTATCAAAAGAACATGGTAAATACACAGCA
GACTTGGAAGATGGTGGATACACTATCAACATTAGATTTGCTGGA

2. R&EF%| B2-D-G1-B5-C-G1 (SEQ ID NO:15):
AAAGAAAAAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCTATGCAGATGGAAAAACACAAAC
AGCAGAATTCAAAGGAACATTTGAAGAAGCAACAGCAGAAGCATACAGATATGCAGATGCATTAAAGAAGGACAATGGAG
AATATACAGTAGACGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGAGAGCTCGCTGATGCGCAACAAAAT
AACTTCAACAAAGATCAACAAAGCGCCTTCTATGAAATTTTGAACATGCCTAACTTAAACGAAGCGCAACGCAATGGTTT
CATTCAAAGTCTTAAAGACGATCCAAGCCAAAGCACTAACGTTTTAGGTGAAGCTAAAAAATTAAACGAATCTCAAGCAC
CGAAAGAGCTCACTTACAAATTAATCCTTAATGGTAAAACATTGAAAGGCGAAACAACTACTGAAGCTGTTGATGCTGCT
ACTGCAGAAAAAGTCTTCAAACAATACGCTAACGACAACGGTGTTGACGGTGAATGGACTTACGACGATGCGACTAAGAC
CTTTACAGTTACTGAAGAGCTCAAGAAAGTTGACGAAAAACCAGAAGAAAAAGAACAAGTAACAATTAAAGAAAATATAT
ATTTTGAAGATGGAACAGTACAAACTGCAACATTTAAAGGAACATTTGCAGAAGCGACAGCAGAAGCATACAGATATGCA
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GATTTGTTATCAAAAGAACATGGTAAATACACAGCAGACTTGGAAGATGGTGGATACACTATCAACATTAGATTTGCTGG
AGAGCTCGCTGACAACAAATTCAACAAAGAACAACAAAATGCTTTCTATGAAATTTTACATTTACCTAACTTAACTGAAG
AACAACGTAACGGCTTCATCCAAAGCCTTAAAGACGATCCTTCAGTGAGCAAAGAAATTTTAGCAGAAGCTAAAAAGCTA
AACGATGCTCAAGCACCAAAAGAGCTCACTTACAAATTAATCCTTAATGGTAAAACATTGAAAGGCGAAACAACTACTGA
AGCTGTTGATGCTGCTACTGCAGAAAAAGTCTTCAAACAATACGCTAACGACAACGGTGTTGACGGTGAATGGACTTACG
ACGATGCGACTAAGACCTTTACAGTTACTGAA

3. fRFE % B5-A-B2-G1-B1 (SEQ ID NO:17):

AAGAAAGTTGACGAAAAACCAGAAGAAAAAGAACAAGTAACAATTAAAGAAAATATATATTTTGAAGATGGAACAGTACA
AACTGCAACATTTAAAGGAACATTTGCAGAAGCGACAGCAGAAGCATACAGATATGCAGATTTGTTATCAAAAGAACATG
GTAAATACACAGCAGACTTGGAAGATGGTGGATACACTATCAACATTAGATTTGCTGGAGAGCTCGCTGACAACAATTTC
AACAAAGAACAACAAAATGCTTTCTATGAAATCTTGAACATGCCTAACTTGAACGAAGAACAACGCAATGGTTTCATCCA
AAGCTTAAAAGATGACCCAAGTCAAAGTGCTAACCTATTGTCAGAAGCTAAAAAGTTAAATGAATCTCAAGCACCGAAAG
AGCTCAAAGAAAAAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCTATGCAGATGGAAAAACA
CAAACAGCAGAATTCAAAGGAACATTTGAAGAAGCAACAGCAGAAGCATACAGATATGCAGATGCATTAAAGAAGGACAA
TGGAGAATATACAGTAGACGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGAGAGCTCACTTACAAATTAA
TCCTTAATGGTAAAACATTGAAAGGCGAAACAACTACTGAAGCTGTTGATGCTGCTACTGCAGAAAAAGTCTTCAAACAA
TACGCTAACGACAACGGTGTTGACGGTGAATGGACTTACGACGATGCGACTAAGACCTTTACAGTTACTGAAGAGCTCAA
AGAAGAAACACCAGAAACACCAGAAACTGATTCAGAAGAAGAAGTAACAATCAAAGCTAACCTAATCTTTGCAAATGGAA
GCACACAAACTGCAGAATTCAAAGGAACATTTGAAAAAGCAACATCAGAAGCTTATGCGTATGCAGATACTTTGAAGAAA

GACAATGGAGAATATACTGTAGATGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGA
4, RFE% B3-D-B3 (SEQ ID NO:19):

AAAGAAAAAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCTATGCAGATGGAAAAACACAAAC
AGCAGAATTCAAAGGAACATTTGAAGAAGCAACAGCAGAAGCATACAGATATGCTGACTTATTAGCAAAAGAAAATGGTA
AATATACAGTAGACGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGAGAGCTCGCTGATGCGCAACAAAAT
AACTTCAACAAAGATCAACAAAGCGCCTTCTATGAAATTTTGAACATGCCTAACTTAAACGAAGCGCAACGCAATGGTTT
CATTCAAAGTCTTAAAGACGATCCAAGCCAAAGCACTAACGTTTTAGGTGAAGCTAAAAAATTAAACGAATCTCAAGCAC
CGAAAGAGCTCAAAGAAAAAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCTATGCAGATGGA
AAAACACAAACAGCAGAATTCAAAGGAACATTTGAAGAAGCAACAGCAGAAGCATACAGATATGCTGACTTATTAGCAAA
AGAAAATGGTAAATATACAGTAGACGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGA

5. fR&EFF% B3-D-B3-D-B3 (SEQ ID NO:21):
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AAAGAAAAAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCTATGCAGATGGAAAAACACAAAC
AGCAGAATTCAAAGGAACATTTGAAGAAGCAACAGCAGAAGCATACAGATATGCTGACTTATTAGCAAAAGAAAATGGTA
AATATACAGTAGACGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGAGAGCTCGCTGATGCGCAACAAAAT
AACTTCAACAAAGATCAACAAAGCGCCTTCTATGAAATTTTGAACATGCCTAACTTAAACGAAGCGCAACGCAATGGTTT
CATTCAAAGTCTTAAAGACGATCCAAGCCAAAGCACTAACGTTTTAGGTGAAGCTAAAAAATTAAACGAATCTCAAGCAC
CGAAAGAGCTCAAAGAAAAAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCTATGCAGATGGA
AAAACACAAACAGCAGAATTCAAAGGAACATTTGAAGAAGCAACAGCAGAAGCATACAGATATGCTGACTTATTAGCAAA
AGAAAATGGTAAATATACAGTAGACGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGAGAGCTCGCTGATG
CGCAACAAAATAACTTCAACAAAGATCAACAAAGCGCCTTCTATGAAATTTTGAACATGCCTAACTTAAACGAAGCGCAA
CGCAATGGTTTCATTCAAAGTCTTAAAGACGATCCAAGCCAAAGCACTAACGTTTTAGGTGAAGCTAAAAAATTAAACGA
ATCTCAAGCACCGAAAGAGCTCAAAGAAAAAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCT
ATGCAGATGGAAAAACACAAACAGCAGAATTCAAAGGAACATTTGAAGAAGCAACAGCAGAAGCATACAGATATGCTGAC
TTATTAGCAAAAGAAAATGGTAAATATACAGTAGACGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGA
6. fXFF51 B2-G2-A-B3-D-G1 (SEQ ID NO:23):
AAAGAAAAAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCTATGCAGATGGAAAAACACAAAC
AGCAGAATTCAAAGGAACATTTGAAGAAGCAACAGCAGAAGCATACAGATATGCAGATGCATTAAAGAAGGACAATGGAG
AATATACAGTAGACGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGAGAGCTCACTTACAAACTTGTTATT
AATGGTAAAACATTGAAAGGCGAAACAACTACTAAAGCAGTAGACGCAGAAACTGCAGAAAAAGCCTTCAAACAATACGC
TAACGACAACGCTGTTGATGGTGTTTGGACTTATGATGATGCGACTAAGACCTTTACGGTAACTGAAGAGCTCGCTGACA
ACAATTTCAACAAAGAACAACAAAATGCTTTCTATGAAATCTTGAACATGCCTAACTTGAACGAAGAACAACGCAATGGT
TTCATCCAAAGCTTAAAAGATGACCCAAGTCAAAGTGCTAACCTATTGTCAGAAGCTAAAAAGTTAAATGAATCTCAAGC
ACCGAAAGAGCTCAAAGAAAAAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCTATGCAGATG
GAAAAACACAAACAGCAGAATTCAAAGGAACATTTGAAGAAGCAACAGCAGAAGCATACAGATATGCTGACTTATTAGCA
AAAGAAAATGGTAAATATACAGTAGACGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGAGAGCTCGCTGA
TGCGCAACAAAATAACTTCAACAAAGATCAACAAAGCGCCTTCTATGAAATTTTGAACATGCCTAACTTAAACGAAGCGC
AACGCAATGGTTTCATTCAAAGTCTTAAAGACGATCCAAGCCAAAGCACTAACGTTTTAGCTCAAGCTAAAAAATTAAAC
GAATCTCAAGCACCGAAAGAGCTCACTTACAAATTAATCCTTAATGGTAAAACATTGAAAGGCGAAACAACTACTGAAGC
TGTTGATGCTGCTACTGCAGAAAAAGTCTTCAAACAATACGCTAACGACAACGGTGTTGACGGTGAATGGACTTACGACG
ATGCGACTAAGACCTTTACAGTTACTGAA

7. fAEFFI B1-61-B3-G1 (SEQ ID NO:25):
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AAAGAAGAAACACCAGAAACACCAGAAACTGATTCAGAAGAAGAAGTAACAATCAAAGCTAACCTAATCTTTGCAAATGG
AAGCACACAAACTGCAGAATTCAAAGGAACATTTGAAAAAGCAACATCAGAAGCTTATGCGTATGCAGATACTTTGAAGA
AAGACAATGGAGAATATACTGTAGATGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGAGAGCTCACTTAC
AAATTAATCCTTAATGGTAAAACATTGAAAGGCGAAACAACTACTGAAGCTGTTGATGCTGCTACTGCAGAAAAAGTCTT
CAAACAATACGCTAACGACAACGGTGTTGACGGTGAATGGACTTACGACGATGCGACTAAGACCTTTACAGTTACTGAAG
AGCTCAAAGAAAAAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCTATGCAGATGGAAAAACA
CAAACAGCAGAATTCAAAGGAACATTTGAAGAAGCAACAGCAGAAGCATACAGATATGCTGACTTATTAGCAAAAGAAAA
TGGTAAATATACAGTAGACGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGAGAGCTCACTTACAAATTAA
TCCTTAATGGTAAAACATTGAAAGGCGAAACAACTACTGAAGCTGTTGATGCTGCTACTGCAGAAAAAGTCTTCAAACAA
TACGCTAACGACAACGGTGTTGACGGTGAATGGACTTACGACGATGCGACTAAGACCTTTACAGTTACTGAA

8. FF%I B2-D-B3-D-B1 (SEQ ID NO:27):
AAAGAAAAAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCTATGCAGATGGAAAAACACAAAC
AGCAGAATTCAAAGGAACATTTGAAGAAGCAACAGCAGAAGCATACAGATATGCAGATGCATTAAAGAAGGACAATGGAG
AATATACAGTAGACGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGAGAGCTCGCTGATGCGCAACAAAAT
AACTTCAACAAAGATCAACAAAGCGCCTTCTATGAAATTTTGAACATGCCTAACTTAAACGAAGCGCAACGCAATGGTTT
CATTCAAAGTCTTAAAGACGATCCAAGCCAAAGCACTAACGTTTTAGGTGAAGCTAAAAAATTAAACGAATCTCAAGCAC
CGAAAGAGCTCAAAGAAAAAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCTATGCAGATGGA
AAAACACAAACAGCAGAATTCAAAGGAACATTTGAAGAAGCAACAGCAGAAGCATACAGATATGCTGACTTATTAGCAAA
AGAAAATGGTAAATATACAGTAGACGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGAGAGCTCGCTGATG
CGCAACAAAATAACTTCAACAAAGATCAACAAAGCGCCTTCTATGAAATTTTGAACATGCCTAACTTAAACGAAGCGCAA
CGCAATGGTTTCATTCAAAGTCTTAAAGACGATCCAAGCCAAAGCACTAACGTTTTAGGTGAAGCTAAAAAATTAAACGA
ATCTCAAGCACCGAAAGAGCTCAAAGAAGAAACACCAGAAACACCAGAAACTGATTCAGAAGAAGAAGTAACAATCAAAG
CTAACCTAATCTTTGCAAATGGAAGCACACAAACTGCAGAATTCAAAGGAACATTTGAAAAAGCAACATCAGAAGCTTAT

GCGTATGCAGATACTTTGAAGAAAGACAATGGAGAATATACTGTAGATGTTGCAGATAAAGGTTATACTTTAAATATTAA
ATTTGCTGGA

9. fRFEFE% B2-C-B4-E-G1 (SEQ ID N0:29):

AAAGAAAAAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCTATGCAGATGGAAAAACACAAAC
AGCAGAATTCAAAGGAACATTTGAAGAAGCAACAGCAGAAGCATACAGATATGCAGATGCATTAAAGAAGGACAATGGAG
AATATACAGTAGACGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGAGAGCTCGCTGACAACAAATTCAAC
AAAGAACAACAAAATGCTTTCTATGAAATTTTACATTTACCTAACTTAACTGAAGAACAACGTAACGGCTTCATCCAAAG
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CCTTAAAGACGATCCTTCAGTGAGCAAAGAAATTTTAGCAGAAGCTAAAAAGCTAAACGATGCTCAAGCACCAAAAGAGC
TCAAAGAAAAAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCTATGCAGATGGAAAAACTCAA
ACAGCAGAGTTCAAAGGAACATTTGCAGAAGCAACAGCAGAAGCATACAGATACGCTGACTTATTAGCAAAAGAAAATGG
TAAATATACAGCAGACTTAGAAGATGGTGGATACACTATTAATATTAGATTTGCAGGTGAGCTCGCTCAACAAAATGCTT
TTTATCAAGTCTTAAATATGCCTAACTTAAATGCTGATCAACGCAATGGTTTTATCCAAAGCCTTAAAGATGATCCAAGC
CAAAGTGCTAACGTTTTAGGTGAAGCTAAAAGATTAAACGAATTTCAAGCACCGAAAGAGCTCACTTACAAATTAATCCT
TAATGGTAAAACATTGAAAGGCGAAACAACTACTGAAGCTGTTGATGCTGCTACTGCAGAAAAAGTCTTCAAACAATACG
CTAACGACAACGGTGTTGACGGTGAATGGACTTACGACGATGCGACTAAGACCTTTACAGTTACTGAA

10. fRFFF% B2-C-G2-B1-D-G1 (SEQ ID NO:31):
AAAGAAAAAACACCAGAAGAACCAAAAGAAGAAGTTACTATTAAAGCAAACTTAATCTATGCAGATGGAAAAACACAAAC
AGCAGAATTCAAAGGAACATTTGAAGAAGCAACAGCAGAAGCATACAGATATGCAGATGCATTAAAGAAGGACAATGGAG
AATATACAGTAGACGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGGAGAGCTCGCTGACAACAAATTCAAC
AAAGAACAACAAAATGCTTTCTATGAAATTTTACATTTACCTAACTTAACTGAAGAACAACGTAACGGCTTCATCCAAAG
CCTTAAAGACGATCCTTCAGTGAGCAAAGAAATTTTAGCAGAAGCTAAAAAGCTAAACGATGCTCAAGCACCAAAAGAGC
TCACTTACAAACTTGTTATTAATGGTAAAACATTGAAAGGCGAAACAACTACTAAAGCAGTAGACGCAGAAACTGCAGAA
AAAGCCTTCAAACAATACGCTAACGACAACGCTGTTGATGGTGTTTGGACTTATGATGATGCGACTAAGACCTTTACGGT
AACTGAAGAGCTCAAAGAAGAAACACCAGAAACACCAGAAACTGATTCAGAAGAAGAAGTAACAATCAAAGCTAACCTAA
TCTTTGCAAATGGAAGCACACAAACTGCAGAATTCAAAGGAACATTTGAAAAAGCAACATCAGAAGCTTATGCGTATGCA
GATACTTTGAAGAAAGACAATGGAGAATATACTGTAGATGTTGCAGATAAAGGTTATACTTTAAATATTAAATTTGCTGG
AGAGCTCGCTGATGCGCAACAAAATAACTTCAACAAAGATCAACAAAGCGCCTTCTATGAAATTTTGAACATGCCTAACT
TAAACGAAGCGCAACGCAATGGTTTCATTCAAAGTCTTAAAGACGATCCAAGCCAAAGCACTAACGTTTTAGGTGAAGCT
AAAAAATTAAACGAATCTCAAGCACCGAAAGAGCTCACTTACAAATTAATCCTTAATGGTAAAACATTGAAAGGCGAAAC

AACTACTGAAGCTGTTGATGCTGCTACTGCAGAAAAAGTCTTCAAACAATACGCTAACGACAACGGTGTTGACGGTGAAT
GGACTTACGACGATGCGACTAAGACCTTTACAGTTACTGAA

REFFINBEERTS (RERBEFIRR) WF.

1. RFRF % B3-G1-B2-G2-B5 (SEQ ID NO:14):
KEKTPEEPKEEVTIKANLIYADGKTQTAEFKGTFEEATAEAYRYADLLAKENGKYTVDVADKGY TLNIKFAGELTYKLIL
NGKTLKGETTTEAVDAATAEKVFKQYANDNGVDGEWTYDDATKTFTVTEELKEKTPEEPKEEVT IKANL [YADGKTQTAE
FKGTFEEATAEAYRYADALKKDNGEYTVDVADKGYTLNIKFAGELTYKLVINGKTLKGETTTKAVDAETAEKAFKQYAND
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NAVDGVWTYDDATKTFTVTEELKKVDEKPEEKEQVT IKENIYFEDGTVQTATFKGTFAEATAEAYRYADLLSKEHGKYTA
DLEDGGYTINIRFAG

2. fRFEF% B2-D-G1-B5-C-G1 (SEQ ID NO:16):
KEKTPEEPKEEVTIKANLIYADGKTQTAEFKGTFEEATAEAYRYADALKKDNGEY TVDVADKGY TLNTKFAGELADAQQN
NFNKDQQSAFYEILNMPNLNEAQRNGFIQSLKDDPSQSTNVLGEAKKLNESQAPKELTYKLILNGKTLKGETTTEAVDAA
TAEKVFKQYANDNGVDGEWTYDDATKTFTVTEELKKVDEKPEEKEQVT IKENIYFEDGTVQTATFKGTFAEATAEAYRYA
DLLSKEHGKYTADLEDGGYTINIRFAGELADNKFNKEQQNAFYEILHLPNLTEEQRNGF IQSLKDDPSVSKETLAEAKKL
NDAQAPKELTYKLILNGKTLKGETTTEAVDAATAEKVFKQYANDNGVDGEWTYDDATKTFTVTE

3. KT F5 B5-A-B2-G1-B1 (SEQ ID NO:18):

KKVDEKPEEKEQVT IKENIYFEDGTVQTATFKGTFAEATAEAYRYADLLSKEHGKYTADLEDGGYT INTRFAGELADNNF
NKEQQNAFYEILNMPNLNEEQRNGFIQSLKDDPSQSANLLSEAKKLNESQAPKELKEKTPEEPKEEVTIKANLIYADGKT
QTAEFKGTFEEATAEAYRYADALKKDNGEYTVDVADKGYTLNIKFAGELTYKLILNGKTLKGETTTEAVDAATAEKVFKQ
YANDNGVDGEWTYDDATKTFTVTEELKEETPETPETDSEEEVTIKANLIFANGSTQTAEFKGTFEKATSEAYAYADTLKK
DNGEYTVDVADKGYTLNIKFAG

4, RFFFF B3-D-B3 (SEQ ID NO:20):
KEKTPEEPKEEVTIKANLIYADGKTQTAEFKGTFEEATAEAYRYADLLAKENGKYTVDVADKGYTLNIKFAGELADAQQN
NFNKDQQSAFYEILNMPNLNEAQRNGF IQSLKDDPSQSTNVLGEAKKLNESQAPKELKEKTPEEPKEEVT IKANLIYADG
KTQTAEFKGTFEEATAEAYRYADLLAKENGKYTVDVADKGYTLNTKFAG

5. fRFF %I B3-D-B3-D-B3 (SEQ ID NO:22):
KEKTPEEPKEEVTIKANLIYADGKTQTAEFKGTFEEATAEAYRYADLLAKENGKYTVDVADKGYTLNIKFAGELADAQQN
NFNKDQQSAFYEILNMPNLNEAQRNGFIQSLKDDPSQSTNVLGEAKKLNESQAPKELKEKTPEEPKEEVT IKANLIYADG
KTQTAEFKGTFEEATAEAYRYADLLAKENGKYTVDVADKGYTLNIKFAGELADAQQNNFNKDQQSAFYEILNMPNLNEAQ

RNGFIQSLKDDPSQSTNVLGEAKKLNESQAPKELKEKTPEEPKEEVTIKANL IYADGKTQTAEFKGTFEEATAEAYRYAD
LLAKENGKYTVDVADKGYTLNIKFAG

6. RFFF1 B2-G2-A-B3-D-G1 (SEQ ID NO:24):

KEKTPEEPKEEVTIKANLIYADGKTQTAEFKGTFEEATAEAYRYADALKKDNGEYTVDVADKGYTLNIKFAGELTYKLVI
NGKTLKGETTTKAVDAETAEKAFKQYANDNAVDGVWTYDDATKTFTVTEELADNNFNKEQQNAFYETLNMPNLNEEQRNG
FIQSLKDDPSQSANLLSEAKKLNESQAPKELKEKTPEEPKEEVT IKANLIYADGKTQTAEFKGTFEEATAEAYRYADLLA

KENGKYTVDVADKGYTLNIKFAGELADAQQNNFNKDQQSAFYEILNMPNLNEAQRNGF TQSLKDDPSQSTNVLGEAKKLN
ESQAPKELTYKLILNGKTLKGETTTEAVDAATAEKVFKQYANDNGVDGEWTYDDATKTETVTE
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7. fRZFJF%) B1-G1-B3-G1 (SEQ ID NO:26):
KEETPETPETDSEEEVTIKANLIFANGSTQTAEFKGTFEKATSEAYAYADTLKKDNGEY TVDVADKGYTLNIKFAGELTY
KLILNGKTLKGETTTEAVDAATAEKVFKQYANDNGVDGEWTYDDATKTFTVTEELKEKTPEEPKEEVTTKANLTYADGKT
QTAEFKGTFEEATAEAYRYADLLAKENGKYTVDVADKGYTLNIKFAGELTYKLILNGKTLKGETTTEAVDAATAEKVFKQ
YANDNGVDGEWTYDDATKTFTVTE

8. {8 F%| B2-D-B3-D-Bl (SEQ ID NO:28):
KEKTPEEPKEEVTIKANLIYADGKTQTAEFKGTFEEATAEAYRYADALKKDNGEYTVDVADKGY TLNIKFAGELADAQQN
NFNKDQQSAFYEILNMPNLNEAQRNGF IQSLKDDPSQSTNVLGEAKKLNESQAPKELKEKTPEEPKEEVTIKANLIYADG
KTQTAEFKGTFEEATAEAYRYADLLAKENGKYTVDVADKGYTLNIKFAGELADAQQNNFNKDQQSAFYEILNMPNLNEAQ
RNGFIQSLKDDPSQSTNVLGEAKKLNESQAPKELKEETPETPETDSEEEVT IKANLIFANGSTQTAEFKGTFEKATSEAY
AYADTLKKDNGEYTVDVADKGYTLNIKFAG

9. fXFJF%| B2-C-B4-E-G1 (SEQ ID NO:30):
KEKTPEEPKEEVTIKANLIYADGKTQTAEFKGTFEFATAFAYRYADALKKDNGEYTVDVADKGYTLNIKFAGELADNKFN
KEQQNAFYEILHLPNLTEEQRNGFIQSLKDDPSVSKEILAEAKKLNDAQAPKELKEKTPEEPKEEVT IKANLIYADGKTQ
TAEFKGTFAEATAEAYRYADLLAKENGKYTADLEDGGYTINIRFAGELAQQNAFYQVLNMPNLNADQRNGFIQSLKDDPS
QSANVLGEAKRLNEFQAPKELTYKLILNGKTLKGETTTEAVDAATAEKVFKQYANDNGVDGEWTYDDATKTFTVTE

10. fRFF% B2-C-G2-B1-D-G1 (SEQ ID NO:32):
KEKTPEEPKEEVTIKANLIYADGKTQTAEFKGTFEEATAEAYRYADALKKDNGEY TVDVADKGYTLNIKFAGELADNKFN
KEQQNAFYEILHLPNLTEEQRNGFTQSLKDDPSVSKEILAEAKKLNDAQAPKELTYKLVINGKTLKGETTTKAVDAETAE
KAFKQYANDNAVDGVWTYDDATKTFTVTEELKEETPETPETDSEEEVT IKANLIFANGSTQTAEFKGTFEKATSEAYAYA
DTLKKDNGEYTVDVADKGY TLNIKFAGELADAQONNFNKDQQSAFYE TLNMPNLNEAQRNGF IQSLKDDPSQSTNVLGEA
KKLNESQAPKELTYKLILNGKTLKGETTTEAVDAATAEKVFKQYANDNGVDGEWTYDDATKTFTVTE

SEHEf 5. FR7 HATBM ity TR 4 WO A R B Ak 45 A TS 9l

AT MEEHBEEAST RN HAIBM S5HARLEE6ES, BRI EHEE R
TG1, il 52 i HATBM LW B 4 (MBI 7 vE R AT D, 45 % 5 7 e 25 2 WS T 44 R M13KO7
FHENWR B AR 2XYT SR BB E AR (1. 0x10”TU/ml), 4> BIE& AT M E A 100 1
AN 1g SR BRKRNALS, 37TCHEE 3 /MESEE 50 K. ¥RNE KRS BB,
BHAAEEHWE AN MIBKT 5RALESFEREILFELAMA 10001 KEFE 161
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(ODeww=0. 2), 37TCHEH 1 /PG, B v ] AEEHWREARREBSA TEFTFERIUE
P b4, oG MI3KOT MBI AR ER A TEXEEEMFL Ly, ATR
WA Ig FrRRH M EAREANEE, RUSERIR 3. B _AEEHBEAEN MK &
Pikg &G RIREIL P SIL I A B btk HRP/Anti-M13 conjugate (Amersham pharmacia
biotech A&, TAEWKEE N 1: 5000 HHE), 37TCHHE 45 85 M TMB B, i ODyonm {H,
RTRMUEA 16 7R M EAREANEE, RS RNE 3.

&3 % HAIBM BT ERE BRI A 1eC il &R
EREEEATIN NS 161 B8 HRP HUME & 0D450NH

THRK % A
1 SPA 415 1. 538
2 LB3-G1-LB2-G2-LB5 >500 2.251
3 LB1-A-LB3 328 1. 247
4 LB1-A-LB4-B-(G1 453 1. 626
o  LB2-D-G1-LB5-C-G1 >500 2.119
6 LB3-B-LB3-A 272 1.372
7 LB5-A-LB2-G1-LB1 >500 1.931
8 LB3-D-LB3 >500 2.043
9 LB3-D-LB3-D-LB3 >500 2.251
10  LB2-G2-A-LB3-D-G1 >500 2.017
11 LBI1-G1-LB3-G1 >500 1.943
12 LB4-G2-LB2 398 1. 485
13 LB2-D-LB3-D-LB1 >500 2. 196
14 LB2-C-LB4-E-G1 >500 2.005
15 LB2-C-G2-LB1-D-G1 >500 2.113
16 LB1-C-LB1 413 1. 434
17 M13K07 56 0. 233

E: BWEAEREEA 1. 0x10"TU/ml

MR 3 KRBT S T61 BEHBELNEERTN, B RTE HAIBM 4 F RN A as
BN 1g6 EHEE, HERAMBAREE 1. Ox10°HEEREARN 16 &85,
HR B A U MR 4 M13KO7 I RE7E 1. Ox10” BFRYMIAE 5 A TeGC &8 MM H A, BERNEGN
RMERE ERKEATHE T61 BMARERNEERELS . ZEREVR A7 PIIEE N 3R
] HAIBM &+ FRHE Ig &&WEMN, BAEHFFS B3-G1-B2-62-B5, B2-D-G1-B5-C-G1,
B5-A-B2-G1-B1, B3-D-B3, B3-D-B3-D-B3, B2-G2-A-B3-D-G1, B1-G1-B3-G1, B2-D-B3-D-B1,
B2-C-B4-E-G1, B2-C-G2-B1-D-G1 FHHMER AL A Ig FE4EHNEE TR REERE A A

(SPA) HMRER /4.
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LB 6 RS Ig 464 T (HAIBMs) AIZhRE

Bit514, EUESISIA Neo I RE&, THE5I45IN Sal T 4, PCR ¥ H¥BAM: R F51,
BV R 5 44 HAIBMs Tif& T pET32a B A& Nco I Al Sal I {7, IPTG #83%i% HAIBMs
EH, Ni-NTA B4l IRB 4k B H HAIBMs, ELISA Rriliahi{k & (3 HAIBMs fiEtE, FmREshae
MRS AL HATBM 2R (1:100) B8 FHE&MR b, WM SPA (1:100), BAtEX
FELT (1:100) 37°C2h J& 4'CHER, MAARRMBRERIKEN 1ng/nl HHHRTEN B (HRP)
PRI AR BERE H > F (HRP— A Ig) , 3TCHEH 45 /4, PBS PEWli¥tik 4 X, OPD Bfa,
BRI G EX 492nm &L OD fH. B3R 4 4R BoR S Fhaifh HAIBM BAS A 1g B RING
aiEtE, HP%wigF5RH B3-61-B2-6G2-B5, B2-D-G1-B5-C-G1, B5-A-B2-G1-Bl, B3-D-B3,
B3-D-B3-D-B3 ,  B2-G2-A-B3-D-G1 , B1-G1-B3-G1 , B2-D-B3-D-B1 , B2-C-B4-E-Gl ,
B2-C-G2-B1-D-G1 E#HH NMR& EFRILK 4 F 4 4EHE T SPA.

®4 HAIBMAUEA S A Ig & E AN
HRP— A Ig #BEEE  (IMG/ML)

4k, HATBM 1:100 1:200 1:400 1:800 1:160 1:320 1:640 1:128
0 0 0 00

B X R LT 0.289 0.146 0.076 0.056 0.027 0.029 0.010 0.001
FHEEXFER SPA 2.073 2.055 1.429 0.820 0.430 0.224 0.172 0.090
LBB_Gl—ﬁ?Z_GZ“LB 2.255 2.117 1.956 1.862 1.342 0.955 °1° (. 393
LB1-A-LB3 1.873 1.704 1.331 0.680 0.318 0.180 0.092 0.072
LB1-A-LB4-B-G1  1.953 1.937 1.618 1.425 0.820 0.525 0.380 0.257
LBZ’D_GﬂfLBS_C_G 2.110 1.998 1.730 1.632 0.926 0.530 310 0 240
LB3-B-LB3-A  1.924 1.757 1.424 0.756 0.320 0.224 0.136 0.009
LB5-A-LB2-G1-LB1 2.123 1.996 1.755 1.628 0.910 0.572 0.328 O0.225
LB3-D-LB3 2.080 2.069 1.613 1.580 0.877 0.448 0.346 O0.112
LB3-D-LB3-D-LB3 2.366 2.359 2.018 1.912 1.765 1.230 0.856 0.512
LBZ_GZ_é;LBB”D"G 2.271 2.150 1.978 1.794 1.216 0.874 2230 ¢ o5
LBI-G1-LB3-G1  2.045 1.923 1.767 1.673 1.065 0.654 0.320 0.203
LB4-G2-LB2 2.083 2.020 1.413 0.806 0.410 0.212 0'214 0. 088
LB2-D-LB3-D-LB1 2.296 2.175 2.010 1.991 1.659 1.180 0.784 O0.464
LB2-C-LB4-E-G1  2.225 2.151 1.910 1.712 1.218 0.717 0.528 0.336
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LBZ_C‘G21—LB1_D_G 2.013 2.007 1.873 1.716 1.115 0.719 *2°1 ¢ 313

LB1-C-LB1 1.930 2.073 1.660 0.911 0.525 0.340 0.275 0.118

KR T WFEAS 1g %44 T (HAIBMs) BN FH

B HOV LR B TEReR&AR L, Yedk/E, A 10w 1 WAPRARMER 90w 1 PBS, 37
‘C 1h fERJE FYEH (PBS+0. 05%Tween20) ¥L 538, £FARLESMHAE, A 100n 1 HEH
1. 0x10"TU/ml A& HAIBM HSEREEAMEE & 37°C 1h, WM LT/Phage, FHYEXER
PA/phage. FRIYEM (PBS+0.05%Tween20) ¥t 5 i, ZEREAME K. LU0 9 RUH I B
AR RS SR EAREE, F—HAEGFMA 100u 1 FKBEFFE T61, &Y 1h 5, Blp
R EAREAREER 1000 ] RATEFTERIEYL oG E2HASM 10001
W B /A 514k HRP/Anti-M13 conjugate, 37°CRM 1h J§ TMB &, 450nm 4t OD fE &Y. HCV
PURBEREAN (2ug/ml), LGRAFEKS F6.

& 5 N HAIBM B i R AR P —HCV iR (BRPEEGHER)

KT B TGl BRPE &
e HCV A P ifu 15
2% HATEM HCV PH 44 1. ¥ £ & 5
1# 2#  3# 44 1# 2# 3 4
H H
1 FAPEXT HE LT 5 2 0 4 3 3 2 0
2 FH 44 B8 SPA 79 8 53 92 5 3 3 0
3 LB3-G1-LB2-G2-LB5 126 113 111 127 2 0 5 1
4 LB1-A-LB3 39 78 50 64 11 8 5 0
5 LB1-A-LB4-B-G1 93 49 39 65 3 2 0 0
6 LB2-D-G1-LB5-C-G1 102 117 97 72 4 5 1 0
7 LB3-B-LB3-A 74 98 50 65 0 13 0 18
8 LB5-A-LB2-G1-LB1 93 76 134 128 9 6 14 3
9 LB3-D-LB3 97 94 114 98 3 2 0 1
10 LB3-D-LB3-D-LB3 171 144 128 167 1 2 3 0
11 LB2-G2-A-LB3-D-Gl 123 128 160 141 1 0 3 0
12 LB1-G1-LB3-G1 111 131 125 96 12 4 10 9
13 LB4-G2-LB2 64 32 56 73 3 2 0 0
14 LB2-D-LB3-D-LB1 136 167 118 121 2 1 3 1
15 LB2-C-LB4-E~G1 118 142 131 116 17 8 0 7
16  LB2-C-G2-LB1-D-G1 117 124 119 158 3 0 5 1
17 LB1-C-LB1 76 110 63 94 2 0 6 0
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vE: SWEEARTEEA 1. 0x10°TU/ml

R 6 N HAIBM . 7 REWR B AR T —HCV R0 (BRI B k)
——— 5 HATBM MOV BB b (ODww)  HCV BRHEFHE b (ODiww)

1# 2H# 3H 4H 1# 2# 3H 4+

1 B % FE LT 0.069 0.046 0.076 0.056 0.037 0.044 0.010 0.053
2 B4tk % B SPA 1.133 1.218 0. 891 1.096 0.022 0.036 0.045 0.039
3 LB3-GI-LB2-G2-LB5 1.855 1.317 1.356 1.662 0.042 0.036 0.055 O0.051
4 LB1-A-LB3 0.873 1.104 0.710 1.280 0.038 0.032 0.022 0.035
5 LBI-A-LB4-B-G1  1.223 0.837 1.018 1.125 0.023 0.025 0.040 0.0l
6  LB2-D-GI-LB5C-Gl 1.710 1.698 1.430 1.230 0.031 0.043 0.036 0.031
7 LB3-B-LB3-A 0.924 0.457 0.524 0.756 0.024 0.022 0.036 0.019
8  LB5-A-LB2-GI-LBl 1.523 1.185 1.792 1.328 0.033 0.072 0.058 0.046
9 LB3-D-LB3 1.673 1.359 1.313 1.583 0.073 0.064 0.051 0.074
10  LB3DLB3DLB3 1.921 1759 1.718 1.812 0.065 0.047 0.073 0.047
11 LB2-G2-A-LB3-D-GI 1.671 1.550 1.478 1.794 0.056 0.030 0.037 0.040
12 LB1-GI-LB3-Gl___ 1.545 1.633 1.567 1.373 0.045 0.024 0.022 0.054
13 LB4-G2-LB2 1.083 0.420 0.913 1.006 0.015 0.022 0.043 0.038
14 LB2-D-LB3-D-LBI 1.796 1.615 1578 1.761 0.050 0.014 0.065 0.074
15  LB2-C-LB4-E-Gl  1.625 1.851 1.510 1.712 0.118 0.071 0.062 0.056
16 LB2-C-G2-LB1-D-GI 1.813 1.601 1.573 1.816 0.115 0.079 0.062 0.073
17 LB1-C-LB1 1.030 1.073 0.960 1.011 0.025 0.040 0.075 0.068

e BWEEAREREEY A 1. 0x10%TU/m]

R 5 M% 6 AT L, B B0k HAIBM R B (AR 5 A1 —HOV FRIEBUA R N, FE7Edt
AWER TR 1. 0x10” MAFAEBEARMPE S &5, TO0E LT BEZE 1 0x10° M 4
LHgGEE. BERANEAMKRMNE RS ERKHATE 761 REE%RHNEEREA—
B GERIELT HALBMs 2 FRAFRIFMA Ig SATHEE, FHEE TN TRE SR HHR
% (ELISA¥R). RRENTRNE. SEBN% 05 sl R aum Rk b i i,
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FFHi%&

110> _EEEREYRAER A

120> —MEEMNEEREAS S0 TRESETIE
<130> 040183

<160> 32

<170> PatentIn version 3.1

210> 1

211> 228

<212> DNA

<213> Peptostreptococcus magnus

<400> 1
aaagaagaaa caccagaaac accagaaact gattcagaag aagaagtaac aatcaaagct 60
aacctaatct ttgcaaatgg aagcacacaa actgcagaat tcaaaggaac attigaaaaa 120

gcaacatcag aagcttatgec gtatgcagat actttgaaga aagacaatgg agaatatact 180

gtagatgttg cagataaagg ttatacttta aatattaaat ttgctgga 228

<210> 2
211> 216
<212> DNA

<213> Peptostreptococcus magnus

<400> 2
aaagaaaaaa caccagaaga accaaaagaa gaagttacta ttaaagcaaa cttaatctat 60
gcagatggaa aaacacaaac agcagaattc aaaggaacat ttgaagaagc aacagcagaa 120

gcatacagat atgcagatgc attaaagaag gacaatggag aatatacagt agacgttgca 180

gataaaggtt atactttaaa tattaaattt gctgga 216

<210> 3
211> 216
<212> DNA

30
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<213> Peptostreptococcus magnus
<400> 3

aaagaaaaaa caccagaaga accaaaagaa
gcagatggaa aaacacaaac agcagaatic
gcatacagat atgctgactt attagcaaaa

gataaaggtt atactttaaa tattaaattt

210> 4
211> 216
<212> DNA

<213> Peptostreptococcus magnus
<400> 4

aaagaaaaaa caccagaaga accaaaagaa
gcagatggaa aaactcaaac agcagagttc
gcatacagat acgctgactt attagcaaaa

gatggtggat acactattaa tattagattt

210> 5
211> 219
<212> DNA

<213> Peptostreptococcus magnus
<400> 5

aagaaagttg acgaaaaacc agaagaaaaa
tttgaagatg gaacagtaca aactgcaaca
gaagcataca gatatgcaga tttgttatca

gaagatggtg gatacactat caacattaga

210> 6
211> 174
<212> DNA

gaagttacta ttaaagcaaa cttaatctat
aaaggaacat ttgaagaagc aacagcagaa
gaaaatggta aatatacagt agacgttgca

gctgga

gaagttacta ttaaagcaaa cttaatctat
aaaggaacat ttgcagaagc aacagcagaa
gaaaatggta aatatacagc agacttagaa

gcaggt

gaacaagtaa caattaaaga aaatatatat
tttaaaggaa catttgcaga agcgacagca
aaagaacatg gtaaatacac agcagacttg

tttgetgga

31
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<213> Staphylococcus aureus

<400> 6

gctgacaaca atttcaacaa agaacaacaa aatgctttct atgaaatctt gaacatgcct 60
aacttgaacg aagaacaacg caatggtttc atccaaagct taaaagatga cccaagtcaa 120
agtgctaacc tattgtcaga agctaaaaag ttaaatgaat ctcaagcacc gaaa 174
210> 7

211> 174

<212> DNA

<213> Staphylococcus aureus

<400> 7

gcggataaca aattcaacaa agaacaacaa aatgctttct atgaaatctt acatttacct 60
aacttaaacg aagaacaacg caatggtttc atccaaagct taaaagatga cccaagccaa 120
agcgctaacc ttttagcaga agctaaaaag ctaaatgatg cacaagcacc aaaa 174
210> 8

211> 174

<212> DNA

<213> Staphylococcus aureus

<400> 8

gctgacaaca aattcaacaa agaacaacaa aatgctttct atgasatttt acatttacct 60
aacttaactg aagaacaacg taacggcttc atccaaagcc ttaaagacga tccttcagtg 120
agcaaagaaa ttttagcaga agctaaaaag ctaaacgatg ctcaagcacc aaaa 174
<210> 9

211> 183

<212> DNA

<213> Staphylococcus aureus
<400> 9

gctgatgege aacaaaataa cttcaacaaa gatcaacaaa gegecttcta tgaaattttg 60
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aacatgccta acttaaacga agcgcaacgce aatggtitca ttcaaagtct taaagacgat 120
ccaagccaaa gcactaacgt tttaggtgaa gctaaaaaat taaacgaatc tcaagcaccg 180
aaa 183
<210> 10

<211> 153

<212> DNA

<213> Staphylococcus aureus

<400> 10

gctcaacaaa atgettttta tcaagtctta aatatgeccta acttaaatge tgatcaacge 60
aatggtttta tccaaagcct taaagatgat ccaagccaaa gtgctaacgt tttaggtgaa 120

gctaaaagat taaacgaatt tcaagcaccg aaa 153

<210> 11

211> 165

<212> DNA

<213> Streptococcus sp.

<400> 11

acttacaaat taatccttaa tggtaaaaca ttgaaaggcg aaacaactac tgaagctgtt 60
gatgctgecta ctgcagaaaa agtcttcaaa caatacgcta acgacaacgg tgttgacggt 120

gaatggactt acgacgatgc gactaagacc tttacagtta ctgaa 165

210> 12
<211> 165
<212> DNA

<213> Streptococcus sp.

<400> 12
acttacaaac ttgttattaa tggtaaaaca ttgaaaggcg aaacaactac taaagcagta 60
gacgcagaaa ctgcagaaaa agccttcaaa caatacgcta acgacaacge tgttgatggt 120
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gtttggactt atgatgatgc gactaagacc tttacggtaa ctgaa 165
<210> 13

<211> 1005

<212> DNA

213> ANILF3

220>

221> misc_feature

223> HGHEARSARREASEN NS ENREER

<400> 13
daagaaaaaa caccagaaga accaaaagaa gaagttacta ttaaagcaaa cttaatctat 60
gcagatggaa aaacacaaac agcagaattc aaaggaacat ttgaagaagc aacagcagaa 120

gcatacagat atgctgactt attagcaaaa gaaaatggta aatatacagt agacgttgca 180
gataaaggtt atactttaaa tattaaattt gctggagagc tcacttacaa attaatcctt 240
aatggtaaaa cattgaaagg cgaaacaact actgaagctg ttgatgctge tactgcagaa 300
aaagtcttca aacaatacgc taacgacaac ggtgttgacg gtgaatggac ttacgacgat 360
gcgactaaga cctttacagt tactgaagag ctcaaagaaa aaacaccaga agaaccaaaa 420
gaagaagtta ctattaaagc aaacttaatc tatgcagatg gaaaaacaca aacagcagaa 480
ttcaaaggaa catttgaaga agcaacagca gaagcataca gatatgcaga tgcattaaag 540
aaggacaatg gagaatatac agtagacgtt gcagataaag gttatacttt aaatattaaa 600
tttgctggag agctcactta caaacttgtt attaatggta aaacattgaa aggcgaaaca 660
actactaaag cagtagacgc agaaactgca gaaaaagcct tcaaacaata cgctaacgac 720
aacgctgttig atggtgtttg gacttatgat gatgcgacta agacctttac ggtaactgaa 780
gagctcaaga aagttgacga aaaaccagaa gaaaaagaac aagtaacaat taaagaaaat 840

atatattttg aagatggaac agtacaaact gcaacattta aaggaacatt tgcagaagcg 900

acagcagaag catacagata tgcagatttg ttatcaaaag aacatggtaa atacacagca 960
gactiggaag atggtggata cactatcaac attagatttg ctgga 1005
210> 14
211> 335
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212>
213>

<220>
221>

223>
<400>
Lys Glu Lys Thr

1

Asn

Thr

Ala

Thr

65

Asn

Ala

Asp

Glu

Ile

145

Phe

Asp

Leu

Phe

Lys

50

Leu

Gly

Thr

Gly

Glu

130

Lys

Lys

Ala

PRT

ANLF5

MISC_FEATURE
RESREREHRFMASSHBEEA

14

Ile

Glu

35
Glu

Asn

Lys

Ala

Glu

115

Leu

Ala

Gly

Leu

Tyr

20

Glu

Asn

Ile

Thr

Glu

100

Trp

Lys

Asn

Thr

Lys

Pro Glu Glu Pro Lys Glu Glu

5
Ala

Ala

Gly

Lys

Leu

85

Lys

Thr

Glu

Leu

Phe
165

Lys

Asp

Thr

Lys

Phe

70

Lys

Val

Tyr

Lys

Ile

150
Glu

Asp

Gly

Ala

Tyr

55

Ala

Gly

Phe

Asp

Thr

135

Tyr

Glu

Lys

Glu

40

Thr

Gly

Glu

Lys

Asp

120

Pro

Ala

Ala

10
Thr Gln
25
Ala Tyr

Val Asp

Glu Leu

Thr Thr

90

Gln Tyr

105

Ala Thr

Glu Glu

Asp Gly

Thr Ala
170

Asn Gly Glu Tyr

35

Thr

Arg

Val

Thr

75

Thr

Ala

Lys

Pro

Lys

155

Glu

Thr

Val

Ala

Tyr

Ala

60

Tyr

Glu

Asn

Thr

Lys

140

Thr

Ala

Val

Thr

Glu

Ala

45

Asp

Lys

Ala

Asp

Phe

125

Glu

Gln

Tyr

Asp

Ile

Phe

30

Asp

Lys

Leu

Val

Asn

110

Thr

Glu

Thr

Arg

Val

Lys

15

Lys

Leu

Gly

Ile

Asp

95

Gly

Val

Val

Ala

Tyr

175
Ala

Ala

Gly

Leu

Tyr

Leu

80

Ala

Val

Thr

Thr

Glu

160

Ala

Asp
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B 1 #33/5600

Lys

Leu

Val

225

Asn

Thr

Glu

Gln

Tyr

305

Asp

180
Gly Tyr Thr Leu
195
Val Ile Asn Gly
210
Asp Ala Glu Thr

Ala Val Asp Gly
245

Val Thr Glu Glu

260
Gln Val Thr Ile
275
Thr Ala Thr Phe
290

Arg Tyr Ala Asp

Leu Glu Asp Gly
325

<210> 15

<211> 1152
<212> DNA

213> ANTIFE%)
<220>

<221> misc_feature

<223>

<400> 15

Asn

Lys

Ala

230

Val

Leu

Lys

Lys

Leu

310
Gly

Ile

Thr

215

Glu

Trp

Lys

Glu

Gly

295

Leu

Tyr

185
Lys Phe
200

Leu Lys

190

Ala Gly Glu Leu Thr

Gly Glu

Lys Ala Phe Lys

Thr Tyr

Lys Val
265

Asn Ile

280

Thr Phe

Ser Lys

Thr Ile

235
Asp Asp
250
Asp Glu

Tyr Phe

Ala Glu

Glu His

315

Asn Ile
330

Thr

220

Gln

Ala

Lys

Glu

Ala

300

Gly

Arg

205
Thr Thr

Tyr

Lys

Lys

Ala

Tyr Ala Asn Asp

Thr Lys

Pro Glu

270
Asp Gly
285

Thr
255
Glu

Thr

240
Phe

Lys

Val

Thr Ala Glu Ala

Lys Tyr

Phe Ala

HEHEORRS AEREAREMNLE MR ERE

Thr

Gly
335

Ala
320

adaagaaaaaa caccagaaga accaaaagaa gaagttacta ttaaagcaaa cttaatctat 60

gcagatggaa aaacacaaac agcagaattc aaaggaacat ttgaagaagc aacagcagaa 120

36
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gcatacagat atgcagatgc attaaagaag gacaatggag aatatacagt agacgttgca 180
gataaaggtt atactttaaa tattaaattt gctggagagc tcgctgatge gcaacaaaat 240
aacttcaaca aagatcaaca aagcgccttc tatgaaattt tgaacatgcc taacttaaac 300
gaagcgcaac gcaatggttt cattcaaagt cttaaagacg atccaagcca aagcactaac 360
gttttaggtg aagctaaaaa attaaacgaa tctcaagcac cgaaagagct cacttacaaa 420
ttaatcctta atggtaaaac attgaaaggc gaaacaacta ctgaagctgt tgatgetget 480
actgcagaaa aagtcttcaa acaatacgct aacgacaacg gtgttgacgg tgaatggact 540
tacgacgatg cgactaagac ctttacagtt actgaagagc tcaagaaagt tgacgaaaaa 600
ccagaagaaa aagaacaagt aacaattaaa gaaaatatat attttgaaga tggaacagta 660
caaactgcaa catttaaagg aacatttgca gaagcgacag cagaagcata cagatatgca 720
gatttgttat caaaagaaca tggtaaatac acagcagact tggaagatgg tggatacact 780
atcaacatta gatttgctgg agagctcgct gacaacaaat tcaacaaaga acaacaaaat 840
gctttctatg aaattttaca tttacctaac ttaactgaag aacaacgtaa cggcticatc 900
caaagcctta aagacgatcc ttcagtgagc aaagaaattt tagcagaagc taaaaagcta 960
aacgatgctc aagcaccaaa agagctcact tacaaattaa tccttaatgg taaaacattg 1020
aaaggcgaaa caactactga agctgttgat getgectactg cagaaaaagt cttcaaacaa 1080

tacgctaacg acaacggtgt tgacggtgaa tggacttacg acgatgcgac taagaccttt 1140

acagttactg aa 1152

210> 16

<211> 384

<212> PRT

213> ANTIFF)
220>

<221> MISC_FEATURE

223> RESAEREORFMALGENBEES
<400> 16

Lys Glu Lys Thr Pro Glu Glu Pro Lys Glu Glu Val Thr Ile Lys Ala
1 5 10 15
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Asn Leu Ile

Thr

Lys

Thr

65

Asn

Pro

Asp

Asn

Gly

145

Thr

Gly

Glu

Ile

Phe

225

Asp

Phe

Lys

50

Leu

Phe

Asn

Asp

Glu

130

Lys

Ala

Glu

Leu

Lys

210

Lys

Leu

Glu

35

Asp

Asn

Asn

Leu

Pro

115

Ser

Thr

Glu

Trp

Lys

195

Glu

Gly

Leu

Tyr

20

Glu

Asn

Ile

Lys

Asn

100

Ser

Gln

Leu

Lys

Thr

180

Lys

Asn

Thr

Ser

Ala

Ala

Gly

Lys

Asp

85

Glu

Gln

Ala

Lys

Val

165

Tyr

Val

Ile

Phe

Lys
245

Asp

Thr

Glu

Phe

70

Gln

Ala

Ser

Pro

Gly

150

Phe

Asp

Asp

Tyr

Ala

230
Glu

Gly

Ala

Tyr

55

Ala

Gln

Gln

Thr

Lys

135

Glu

Lys

Asp

Glu

Phe

215

Glu

His

Lys

Glu

40

Thr

Gly

Ser

Arg

Asn

120

Glu

Thr

Gln

Ala

Lys

200

Glu

Ala

Gly

Thr

25

Ala

Val

Glu

Ala

Asn

105

Val

Leu

Thr

Tyr

Thr

185

Pro

Asp

Thr

Lys

Gln

Tyr

Asp

Leu

Phe

90

Gly

Leu

Thr

Thr

Ala

170

Lys

Glu

Gly

Ala

Tyr
250

38

Thr

Arg

Val

Ala

75

Tyr

Phe

Gly

Tyr

Glu

155

Asn

Thr

Glu

Thr

Glu

235
Thr

Ala

Tyr

Ala

60

Asp

Glu

Ile

Glu

Lys

140

Ala

Asp

Phe

Lys

Val

220

Ala

Ala

Glu

Ala

45

Asp

Ala

Ile

Gln

Ala

125

Leu

Val

Asn

Thr

Glu

205

Gln

Tyr

Asp

Phe

30

Asp

Lys

Gln

Leu

Ser

110

Lys

Ile

Asp

Gly

Val

190

Gln

Thr

Arg

Leu

Lys

Ala

Gly

Gln

Asn

95

Leu

Lys

Leu

Ala

Val

175

Thr

Val

Ala

Tyr

Glu
255

Gly

Leu

Tyr

Asn

80

Met

Lys

Leu

Asn

Ala

160

Asp

Glu

Thr

Thr

Ala

240

Asp
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Gly Gly Tyr Thr Ile Asn Ile Arg Phe Ala Gly Glu Leu Ala Asp Asn
260 265 270
Lys Phe Asn Lys Glu Gln Gln Asn Ala Phe Tyr Glu Ile Leu His Leu
275 280 285
Pro Asn Leu Thr Glu Glu Gln Arg Asn Gly Phe Ile Gln Ser Leu Lys
290 295 300
Asp Asp Pro Ser Val Ser Lys Glu Ile Leu Ala Glu Ala Lys Lys Leu
305 310 315 320
Asn Asp Ala Gln Ala Pro Lys Glu Leu Thr Tyr Lys Leu Ile Leu Asn
325 330 335
Gly Lys Thr Leu Lys Gly Glu Thr Thr Thr Glu Ala Val Asp Ala Ala
340 345 350
Thr Ala Glu Lys Val Phe Lys Gln Tyr Ala Asn Asp Asn Gly Val Asp
355 360 365
Gly Glu Trp Thr Tyr Asp Asp Ala Thr Lys Thr Phe Thr Val Thr Glu
370 375 380

210> 17

<211> 1026
<212> DNA
213> A5
<220>

<221> misc_feature
223> HEMEORRSABREASFNNESHMERER

<400> 17

aagaaagttg acgaaaaacc agaagaaaaa gaacaagtaa caattaaaga aaatatatat 60
tttgaagatg gaacagtaca aactgcaaca tttaaaggaa catttgcaga agcgacagca 120
gaagcataca gatatgcaga tttgttatca aaagaacatg gtaaatacac agcagacttg 180

gaagatggtg gatacactat caacattaga tttgetggag agctcgetga caacaattte 240

aacaaagaac aacaaaatgc tttctatgaa atcttgaaca tgcctaactt gaacgaagaa 300

39



Lys Lys Val Asp Glu Lys Pro Glu Glu Lys Glu
1 5 10
Glu Asn Ile Tyr Phe Glu Asp Gly Thr Val Gln
20 25
Gly Thr Phe Ala Glu Ala Thr Ala Glu Ala Tyr
35 40
Leu Ser Lys Glu His Gly Lys Tyr Thr Ala Asp

50 25

40

Gln Val Thr Ile Lys

15

Thr Ala Thr Phe Lys

30

Arg Tyr Ala Asp Leu

45

Leu Glu Asp Gly Gly

60

200410067157 2 oW1 SR37/5610
caacgcaatg gtttcatcca aagcttaaaa gatgacccaa gtcaaagtge taacctattg 360
tcagaagcta aaaagttaaa tgaatctcaa gcaccgaaag agctcaaaga aaaaacacca 420
gaagaaccaa aagaagaaglt tactattaaa gcaaacttaa tctatgcaga tggaaaaaca 480
Caaacagcag aattcaaagg aacatttgaa gaagcaacag cagaagcata cagatatgca 540
gatgcattaa agaaggacaa tggagaatat acagtagacg ttgcagataa aggttatact 600
ttaaatatta aatttgctgg agagctcact tacaaattaa tccttaatgg taaaacattg 660
aaaggcgaaa caactactga agctgttgat gctgctactg cagaaaaagt cttcaaacaa 720
tacgctaacg acaacggtgt tgacggtgaa tggacttacg acgatgcegac taagaccttt 780
acagttactg aagagctcaa agaagaaaca ccagaaacac cagaaactga ttcagaagaa 840
gaaglaacaa tcaaagctaa cctaatcttt gcaaatggaa gcacacaaac tgcagaattc 900
aaaggaacat ttgaaaaagc aacatcagaa gcttatgegt atgcagatac tttgaagaaa 960
gacaatiggag aatatactgt agatgttgca gataaaggtt atactttaaa tattaaattt 1020
gctgga 1026
210> 18
211> 342
<212> PRT
213> ANILRFF
<220>
<221> MISC_FEATURE
223> MEREREARFENNEANREED
<400> 18



200410067157. 2

i
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Tyr
65

Asn

Leu

Pro

Ser

Glu

145

Gln

Tyr

Asp

Leu

Thr

225

Tyr

Thr

Thr

Ile

Thr

Lys

Asn

Ser

Gln

130

Glu

Thr

Arg

Val

Thr

210

Thr

Ala

Pro

Phe
290

Ile

Glu

Glu

Gln

115

Ala

Val

Ala

Tyr

Ala

195

Tyr

Glu

Asn

Thr

Glu
275

Asn

Gln

Glu
100

Ser

Pro

Thr

Glu

Ala

180

Asp

Lys

Ala

Asp

Phe

260
Thr

Ile

Gln
85
Gln

Ala

Lys

Ile

Phe

165

Asp

Lys

Leu

Val

Asn

245

Thr

Asp

Ala Asn Gly

Arg
70

Asn

Arg

Asn

Glu

Lys

150

Lys

Ala

Gly

Ile

Asp

230

Gly

Val

Ser

Ser

Phe

Ala

Asn

Leu

Leu

135

Ala

Gly

Leu

Tyr

Leu

215

Ala

Val

Thr

Glu

Thr
295

Ala

Phe

Gly

Leu

120

Lys

Asn

Thr

Lys

Thr

200

Asn

Ala

Asp

Glu

Glu

280
Gln

Gly

Tyr

Phe

105

Ser

Glu

Leu

Phe

Lys

185

Leu

Gly

Thr

Gly

Glu

265

Glu

Thr

Glu

Glu
90
Ile

Glu

Lys

Ile

Glu

170

Asp

Asn

Lys

Ala

Glu

250

Leu

Val

Ala

41

Leu

75

Ile

Glin

Ala

Thr

Tyr

155

Glu

Asn

Ile

Thr

Glu

235

Trp

Lys

Thr

Glu

Ala

Leu

Ser

Lys

Pro

140

Ala

Ala

Gly

Lys

Leu

220

Lys

Thr

Glu

Ile

Phe
300

Asp

Asn

Leu

Lys

125

Glu

Asp

Thr

Glu

Phe

205

Lys

Val

Tyr

Glu

Lys

285

Lys

Asn

Met

Lys

110

Leu

Glu

Gly

Ala

Tyr
190
Ala

Gly

Phe

Asp

Thr

270

Ala

Gly

Asn

Pro
95

Asp

Asn

Pro

Lys

Glu

175

Thr

Gly

Glu

Lys

Asp

255

Pro

Asn

Thr

Phe

80

Asn

Asp

Glu

Lys

Thr

160

Ala

Val

Glu

Thr

Gln

240

Ala

Glu

Leu

Phe
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i

o S39/56

Glu Lys Ala Thr Ser Glu Ala Tyr Ala Tyr Ala Asp Thr Leu Lys Lys
310
Asp Asn Gly Glu Tyr Thr Val Asp Val Ala Asp Lys Gly Tyr Thr Leu

305

325

Asn Ile Lys Phe Ala Gly

<210> 19

211> 627
<212> DNA
<213>
<220>
221>
223>
<400> 19

aaagaaaaaa
gcagatggaa
gcatacagat
gataaaggtt
aacttcaaca
gaagcgcaac
gttttaggtg
acaccagaag
aaaacacaaa

tatgctgact

tatactttaa

<210> 20
211> 209
<212> PRT

340

AILFF

misc feature

HumHEAREEREREORFNNEGEHMEER

caccagaaga
aaacacaaac
atgctgactt
atactttaaa
aagatcaaca
gcaatggttt
aagctaaaaa
aaccaaaaga
cagcagaatt
tattagcaaa

atattaaatt

accaaaagaa
agcagaattc
attagcaaaa
tattaaattt
aagcgccttce
cattcaaagt
attaaacgaa
agaagttact
caaaggaaca
agaaaatggt

tgetgga

315

330

gaagttacta
aaaggaacat
gaaaatggta
gctggagagce
tatgaaattt
cttaaagacg
tctcaagcac
attaaagcaa
tttgaagaag

aaatatacag

42

ttaaagcaaa
ttgaagaagc
aatatacagt
tcgctgatgc
tgaacatgcc
atccaagcca
cgaaagagct
acttaatcta
caacagcaga

tagacgttgce

320

335

cttaatctat
aacagcagaa
agacgttgea
gcaacaaaat
taacttaaac
aagcactaac
caaagaaaaa
tgcagatgga
agcatacaga

agataaaggt

60
120
180
240
300
360
420
480
540
600
627



200410067157

.2

Wl

T 540/56 5T

213>
220>
221>
<223>
<400>
Lys Glu
1

Asn Leu

Thr Phe

Ala Lys
50

Thr Leu

65

Asn Phe

Pro Asn

Asp Asp

Asn Glu
130

Pro Lys

145

Lys Thr

ANILF5

MISC_FEATURE
RESREREHRFN NG EHIMEER

20

Lys

Ile

Glu

35

Glu

Asn

Asn

Leu

Pro

115

Ser

Glu

Gln

Glu Ala Tyr

Thr

Tyr

20

Glu

Asn

Ile

Lys

Asn

100

Ser

Gln

Glu

Thr

Arg
180

Pro Glu Glu Pro Lys Glu Glu Val

5
Ala Asp

Ala Thr

Gly Lys

Lys Phe
70

Asp Gln

85

Glu Ala

Gln Ser

Ala Pro

Val Thr

150

Ala Glu
165

Tyr Ala Asp Leu

Gly

Ala

Tyr

55

Ala

Gln

Gln

Thr

Lys

135

Ile

Phe

Lys

Glu

40

Thr

Gly

Ser

Asn
120
Glu

Lys

Lys

10
Thr Gln
25
Ala Tyr

Val Asp

Glu Leu

Ala Phe

90

Asn Gly

105

Val Leu

Leu Lys

Ala Asn

Gly Thr
170

Thr

Arg

Val

Ala

75

Tyr

Phe

Gly

Glu

Leu

155
Phe

Ala

Tyr

Ala

60

Glu

Ile

Glu

Lys

140

Ile

Glu

Thr

Glu

Ala

45

Asp

Ala

Ile

Gln

Ala

125

Thr

Tyr

Glu

Leu Ala Lys Glu Asn

185

43

Ile

Phe

30

Asp

Lys

Gln

Leu

Ser

110

Lys

Pro

Ala

Ala

Gly
190

Lys Ala
15
Lys Gly

Leu Leu

Gly Tyr

Gln Asn

80
Asn Met
95

Leu Lys

Lys Leu

Glu Glu

Asp Gly

160
Thr Ala
175

Lys Tyr
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Thr Val Asp Val Ala Asp Lys Gly Tyr Thr Leu Asn Ile Lys Phe Ala

195 200 205
Gly
210> 21
<211> 1038
<212> DNA
213> ANIF5I
<220>
221> misc_feature
223> HmWMEORBSREREARGENNGSHEEEE
<400> 21
aaagaaaaaa caccagaaga accaaaagaa gaagttacta ttaaagcaaa cttaatctat 60

gcagatggaa aaacacaaac agcagaattc aaaggaacat ttgaagaagc aacagcagaa 120
gcatacagat atgctgactt attagcaaaa gaaaatggta aatatacagt agacgttgca 180
gataaaggtt atactttaaa tattaaattt gctggagagc tcgctgatge gcaacaaaat 240
aacttcaaca aagatcaaca aagcgcecttc tatgaaattt tgaacatgcc taacttaaac 300
gaagcgcaac gcaatggttt cattcaaagt cttaaagacg atccaagcca aagcactaac 360
gittttaggtg aagctaaaaa attaaacgaa tctcaagcac cgaaagagct caaagaaaaa 420

acaccagaag aaccaaaaga agaagttact attaaagcaa acttaatcta tgcagatgga 480

aaaacacaaa cagcagaatt caaaggaaca tttgaagaag caacagcaga agcatacaga 540
tatgctgact tattagcaaa agaaaatggt aaatatacag tagacgttgc agataaaggt 600
tatactttaa atattaaatt tgctggagag ctcgetgatg cgcaacaaaa taacttcaac 660
aaagatcaac aaagcgcctt ctatgaaatt ttgaacatgc ctaacttaaa cgaagcgcaa 720
cgcaatggtt tcattcaaag tcttaaagac gatccaagcc aaagcactaa cgttttaggt 780
gaagctaaaa aattaaacga atctcaagca ccgaaagagc tcaaagaaaa aacaccagaa 840
gaaccaaaag aagaagtitac tattaaagca aacttaatct atgcagatgg aaaaacacaa 900
acagcagaat tcaaaggaac atttgaagaa gcaacagcag aagcatacag atatgctgac 960
ttattagcaa aagaaaatgg taaatataca gtagacgttg cagataaagg ttatacttta 1020

44



200410067157. 2 oo 1 ZE42/5610

aatattaaat ttgctgga 1038

<210> 22
211> 346
212> PRT
213> AIF3|
<220>
<221> MISC_FEATURE
223> BEEARREARRNNEGERRBEER
<400> 22
Lys Glu Lys Thr Pro Glu Glu Pro Lys Glu Glu Val Thr Ile Lys Ala
1 5 10 15
Asn Leu Ile Tyr Ala Asp Gly Lys Thr Gln Thr Ala Glu Phe Lys Gly
20 25 30
Thr Phe Glu Glu Ala Thr Ala Glu Ala Tyr Arg Tyr Ala Asp Leu Leu
35 40 45
Ala Lys Glu Asn Gly Lys Tyr Thr Val Asp Val Ala Asp Lys Gly Tyr
50 55 60
Thr Leu Asn Ile Lys Phe Ala Gly Glu Leu Ala Asp Ala Gln Gln Asn
65 70 75 80
Asn Phe Asn Lys Asp Gln Gln Ser Ala Phe Tyr Glu Ile Leu Asn Met
85 90 95
Pro Asn Leu Asn Glu Ala Gln Arg Asn Gly Phe Ile Gln Ser Leu Lys
100 105 110
Asp Asp Pro Ser Gln Ser Thr Asn Val Leu Gly Glu Ala Lys Lys Leu
115 120 125
Asn Glu Ser Gln Ala Pro Lys Glu Leu Lys Glu Lys Thr Pro Glu Glu
130 135 140
Pro Lys Glu Glu Val Thr Ile Lys Ala Asn Leu Ile Tyr Ala Asp Gly
145 150 155 160

45



200410067157. 2

i

4 543/56 1

Lys

Glu

Thr

Gly

Ser

225

Arg

Asn

Glu

Lys

Lys

305

Leu

Gly

Thr

Ala

Val

Glu

210

Ala

Asn

Val

Leu

Ala

290

Gly

Leu

Tyr

<210>

211>
<212>
213>
<220>

Gln

Tyr

Asp

195

Leu

Phe

Gly

Leu

Lys

275

Asn

Thr

Ala

Thr

23

1149
DNA

Thr Ala Glu

165

Arg Tyr Ala

180
Val

Ala

Tyr

Phe

Gly

260

Glu

Leu

Phe

Lys

Leu

340

AIFF3Y

Ala

Asp

Glu

Ile

245

Glu

Lys

Ile

Glu

Glu

325

Asn

Asp

Ala

Ile

230

Gln

Ala

Thr

Tyr

Glu

310

Asn

Ile

Phe

Asp

Lys

Gln

215

Leu

Ser

Lys

Pro

Ala

295

Ala

Gly

Lys

Lys Gly Thr
170
Leu Leu Ala
185
Gly Tyr Thr
200
Gln Asn Asn

Asn Met Pro

Leu Lys Asp
250
Lys Leu Asn
265
Glu Glu Pro
280
Asp Gly Lys

Thr Ala Glu

Lys Tyr Thr

330

Phe Ala Gly
345

46

Phe Glu

Lys Glu

Leu Asn

Phe Asn

220
Asn Leu
235

Asp Pro

Glu Ser

Lys Glu

Thr Gln
300

Ala Tyr

315

Val Asp

Glu

Asn

Ile

205

Lys

Asn

Ser

Gln

Glu

285
Thr

Arg

Val

Ala

Gly

190

Lys

Asp

Glu

Gln

Ala

270

Val

Ala

Tyr

Ala

Thr

175

Lys

Phe

Gln

Ala

Ser

255

Pro

Thr

Glu

Ala

Asp
335

Ala

Tyr

Ala

Gln

Gln

240

Thr

Lys

Ile

Phe

Asp

320

Lys
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<221> misc_feature

223> HgmMEORRSAERBEASRNNEGHREER

<400> 23

aaagaaaaaa caccagaaga accaaaagaa gaagttacta ttaaagcaaa cttaatctat 60
gcagatggaa aaacacaaac agcagaattc aaaggaacat ttgaagaagc aacagcagaa 120
gcatacagat atgcagatgc attaaagaag gacaatggag aatatacagt agacgttgca 180
gataaaggtt atactttaaa tattaaattt gctggagagc tcacttacaa acttgttatt 240
aatggtaaaa cattgaaagg cgaaacaact actaaagcag tagacgcaga aactgcagaa 300
aaagccttca aacaatacgc taacgacaac gctgttgatg gtgtttggac ttatgatgat 360

gcgactaaga cctttacggt aactgaagag ctcgctgaca acaatttcaa caaagaacaa 420

caaaatgctt tctatgaaat cttgaacatg cctaacttga acgaagaaca acgcaatggt 480
ttcatccaaa gcttaaaaga tgacccaagt caaagtgcta acctattgtc agaagctaaa 540
aagttaaatg aatctcaagc accgaaagag ctcaaagaaa aaacaccaga agaaccaaaa 600

gaagaagtta ctattaaagc aaacttaatc tatgcagatg gaaaaacaca aacagcagaa 660
ttcaaaggaa catttgaaga agcaacagca gaagcataca gatatgctga cttattagca 720
aaagaaaatg gtaaatatac agtagacgtt gcagataaag gttatacttt aaatattaaa 780
tttgctggag agctcgetga tgegecaacaa aataacttca acaaagatca acaaagegcec 840
ttctatgaaa ttttgaacat gcctaactta aacgaagcge aacgcaatgg tttcattcaa 900
agtcttaaag acgatccaag ccaaagcact aacgttttag gtgaagctaa aaaattaaac 960
gaatctcaag caccgaaaga gctcacttac aaattaatcc ttaatggtaa aacattgaaa 1020
ggcgaaacaa ctactgaagc tgttgatgct gctactgcag aaaaagtctt caaacaatac 1080

gctaacgaca acggtgttga cggtgaatgg acttacgacg atgcgactaa gacctttaca 1140

gttactgaa 1149
210> 24

<211> 383

<212> PRT

213> ANILFF%)

<220>

<221> MISC_FEATURE

47
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i

B 45 Z45/56100

223> RESHRBRHREHRRMNIEENMEER
<400> 24

Lys Glu Lys Thr Pro Glu Glu Pro Lys Glu Glu

1

Asn

Thr

Lys

Thr

65

Asn

Glu

Asp

Glu

Tyr

145

Phe

Ser

Glu

Leu

Leu

Phe

Lys

50

Leu

Gly

Thr

Gly

Glu

130

Glu

Ile

Glu

Lys

Ile
210

Ile

Glu

35

Asp

Asn

Lys

Ala

Val

115

Leu

Ile

Gln

Ala

Thr
195

5

Tyr Ala Asp Gly

20

Glu Ala Thr

Asn Gly Glu

Ile

Thr

Glu

100

Trp

Ala

Leu

Ser

Lys

180

Pro

Lys

Leu

85

Lys

Thr

Asp

Asn

Leu

165

Lys

Glu

Phe

70

Lys

Ala

Tyr

Asn

Met

150

Lys

Leu

Glu

Tyr Ala Asp Gly

Ala

Tyr

55

Ala

Gly

Phe

Asp

Asn

135

Pro

Asp

Asn

Pro

Lys
215

10
Lys Thr Gln
25
Glu Ala Tyr
40
Thr Val Asp

Gly Glu Leu

Glu Thr Thr
90
Lys Gln Tyr
105
Asp Ala Thr
120
Phe Asn Lys

Asn Leu Asn

Asp Pro Ser
170
Glu Ser Gln
185
Lys Glu Glu
200
Thr Gln Thr

48

Thr

Arg

Val

Thr

75

Thr

Ala

Lys

Glu

Glu

155

Gln

Ala

Val

Ala

Val

Ala

Tyr

Ala

60

Tyr

Lys

Asn

Thr

Gln

140

Glu

Ser

Pro

Thr

Glu
220

Thr

Glu

Ala

45

Asp

Lys

Ala

Asp

Phe

125

Gln

Gln

Ala

Lys

Ile

205
Phe

Ile

Phe

30

Asp

Lys

Leu

Val

Asn

110

Thr

Asn

Arg

Asn

Glu
190

Lys

Lys

Lys

15

Lys

Ala

Gly

Val

Asp
95
Ala

Val

Ala

Asn

Leu

175

Leu

Ala

Gly

Ala

Gly

Leu

Tyr

Ile

80

Ala

Val

Thr

Phe

Gly

160

Leu

Lys

Asn

Thr
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Phe

225

Lys

Leu

Phe

Asn

Asp

305
Glu

Lys

Ala

Glu

Glu Glu

Glu Asn

Asn Ile

Asn Lys

275
Leu Asn
290

Pro Ser

Ser Gln

Thr Leu

Glu Lys

355

Trp Thr
370

<210> 25

211> 792

<212> DNA

<213>

<220>

221>
<2235

<400> 25

Ala

Gly

Lys

260

Asp

Glu

Gln

Ala

Lys

340

Val

Tyr

ANIFF3

Thr

Lys

245

Phe

Gln

Ala

Ser

Pro

325

Gly

Phe

Asp

misc_feature

HENEORBSARREORFN L SR AEE

Ala Glu Ala
230
Tyr Thr Val

Ala Gly Glu

Gln Ser Al
280
Gln Arg Asn
295
Thr Asn Val
310

o

Lys Glu Leu

Glu Thr Thr

Lys Gln Tyr

360

Asp Ala Thr
375

Tyr Arg Tyr
235
Asp Val Ala
250
Leu Ala Asp
265
Phe Tyr Glu

Gly Phe Ile

Leu Gly Glu
315
Thr Tyr Lys
330
Thr Glu Ala
345
Ala Asn Asp

Lys Thr Phe

Ala

Asp

Ala

Ile

Gln

300

Ala

Leu

Val

Asn

Thr
380

Asp

Lys

Gln

Leu

285

Ser

Lys

Ile

Asp

Gly

365
Val

Leu Leu

Gly Tyr

255
GIln Asn
270

Asn Met

Leu Lys

Lys Leu

Leu Asn

335

Ala Ala

350

Val Asp

Thr Glu

Ala

240

Thr

Asn

Pro

Asp

Asn

320

Gly

Thr

Gly

aaagaagaaa caccagaaac accagaaact gattcagaag aagaagtaac aatcaaagct 60

49
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aacctaatct
gcaacatcag
gtagatgttg
aaattaatcc
gctactgeag
acttacgacg
gaagaaccaa
caaacagcag
gacttattag
ttaaatatta
aaaggcgaaa
tacgctaacg

acagttactg

<2105
211>

26
264
<212> PRT
213>
<220>
221>
<223>

<400> 26

AL

ttgcaaatgg
aagcttatgce
cagataaagg
ttaatggtaa
aaaaagtctt
atgcgactaa
aagaagaagt
aattcaaagg
caaaagaaaa
aatttgctgg
caactactga
acaacggtgt

aa

22l

MISC_FEATURE
RESAEREAERNNL4ENMEED

aagcacacaa
gtatgcagat
ttatacttta
aacattgaaa
caaacaatac
gacctttaca
tactattaaa
aacatttgaa
tggtaaatat
agagctcact
agctgttgat

tgacggtgaa

actgcagaat
actttgaaga
aatattaaat
ggcgaaacaa
gctaacgaca
gttactgaag
gcaaacttaa
gaagcaacag
acagtagacg
tacaaattaa
gctgetactg

tggacttacg

tcaaaggaac
aagacaatgg
ttgctggaga
ctactgaagc
acggtgttga
agctcaaaga
tctatgcaga
cagaagcata
ttgcagataa
tccttaatgg
cagaaaaagt

acgatgcgac

atttgaaaaa
agaatatact
gctcacttac
tgttgatgcet
cggtgaatgg
aaaaacacca
tggaaaaaca
cagatatgct
aggttatact
taaaacattg
cttcaaacaa

taagaccttt

Lys Glu Glu Thr Pro Glu Thr Pro Glu Thr Asp Ser Glu Glu Glu Val

1 5 10 15

Thr Ile Lys Ala Asn Leu Ile Phe Ala Asn Gly Ser Thr Gln Thr Ala

20 25 30
Glu Phe Lys Gly Thr Phe Glu Lys Ala Thr Ser Glu Ala Tyr Ala Tyr
35 40 45

Ala Asp Thr Leu Lys Lys Asp Asn Gly Glu Tyr Thr Val Asp Val Ala

50

55 60

50

120
180
240
300
360
420
480
540
600
660
720
780
792
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Asp Lys Gly

65

Lys

Ala

Asp

Phe

Glu

145

Gln

Tyr

Asp

Leu

Thr

225

Tyr

Thr

Leu

Val

Asn

Thr

130

Glu

Thr

Arg

Val

Thr

210

Thr

Ala

Lys

Ile

Asp

Gly

115

Val

Val

Ala

Tyr

Ala

195

Tyr

Glu

Asn

Thr

210> 27
<211> 1050
<212> DNA

Tyr

Leu

Ala

100

Val

Thr

Thr

Glu

Ala

180

Asp

Lys

Ala

Asp

Phe
260

Thr

Asn

85

Ala

Asp

Glu

Ile

Phe

165

Asp

Lys

Leu

Val

Asn

245
Thr

Leu

70

Gly

Thr

Gly

Glu

Lys

150

Lys

Leu

Gly

Ile

Asp

230

Gly

Val

Asn

Lys

Ala

Glu

Leu

135

Ala

Gly

Leu

Tyr

Leu

215

Ala

Val

Thr

Ile Lys

Thr Leu

Glu Lys
105

Trp Thr

120

Lys Glu

Asn Leu

Thr Phe

Ala Lys

185

Thr Leu

200

Asn Gly

Ala Thr

Asp Gly

Glu

Phe

Lys

90

Val

Tyr

Lys

Ile

Glu

170

Glu

Asn

Lys

Ala

Glu
250

51

Ala

75

Gly

Phe

Asp

Thr

Tyr

155

Glu

Asn

Ile

Thr

Glu

235

Trp

Gly

Glu

Lys

Asp

Pro

140

Ala

Ala

Gly

Lys

Leu

220

Lys

Thr

Glu

Thr

Gln

Ala

125

Glu

Asp

Thr

Lys

Phe

205

Lys

Val

Tyr

Leu

Thr

Tyr

110

Thr

Glu

Gly

Ala

Tyr

190

Ala

Gly

Phe

Asp

Thr Tyr
80

Thr Glu

95

Ala Asn

Lys Thr

Pro Lys

Lys Thr
160

Glu Ala

175

Thr Val

Gly Glu

Glu Thr

Lys Gln

240

Asp Ala
255
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213> ANILFF
<220>

<221> misc_feature

223> HEBEEARMBEEEREORFNNEENMEER

<400> 27
aaagaaaaaa caccagaaga accaaaagaa gaagttacta ttaaagcaaa cttaatctat 60
gcagatggaa aaacacaaac agcagaattc aaaggaacat ttgaagaagc aacagcagaa 120

gcatacagat atgcagatgc attaaagaag gacaatggag aatatacagt agacgttgca 180
gataaaggtt atactttaaa tattaaattt gctggagagec tcgctgatge gcaacaaaat 240
aacttcaaca aagatcaaca aagcgccttc tatgaaattt tgaacatgcc taacttaaac 300
gaagcgcaac gcaatggttt cattcaaagt cttaaagacg atccaagcca aagcactaac 360
gttttaggtyg aagctaaaaa attaaacgaa tctcaagcac cgaaagagct caaagaaaaa 420
acaccagaag aaccaaaaga agaagttact attaaagcaa acttaatcta tgcagatgga 480
aaaacacaaa cagcagaatt caaaggaaca tttgaagaag caacagcaga agcatacaga 540
tatgctgact tattagcaaa agaaaatggt aaatatacag tagacgttgc agataaaggt 600
tatactttaa atattaaatt tgctggagag ctcgetgatg cgcaacaaaa taacttcaac 660
aaagatcaac aaagcgcctt ctatgaaatt ttgaacatgc ctaacttaaa cgaagcgcaa 720

cgcaatggtt tcattcaaag tcttaaagac gatccaagcc aaagcactaa cgttttaggt 780

gaagctaaaa aattaaacga atctcaagca ccgaaagagc tcaaagaaga aacaccagaa 840
acaccagaaa ctgattcaga agaagaagta acaatcaaag ctaacctaat ctttgcaaat 900
ggaagcacac aaactgcaga attcaaagga acatttgaaa aagcaacatc agaagcttat 960

gcgtatgcag atactttgaa gaaagacaat ggagaatata ctgtagatgt tgcagataaa 1020

ggttatactt taaatattaa atttgctgga 1050
<210> 28

<211> 350

<212> PRT

213> AILF3

<2200

52
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<221> MISC_FEATURE

223> HESREREOARENILGGHBGER
<400> 28

Lys Glu Lys Thr

1

Asn

Thr

Lys

Thr

65

Asn

Pro

Asp

Asn

Pro

145

Lys

Glu

Thr

Leu

Phe

Lys

50

Leu

Phe

Asn

Asp

Glu

130

Lys

Thr

Ala

Val

Ile

Glu

35

Asp

Asn

Asn

Leu

Pro

115

Ser

Glu

Gln

Tyr

Asp
195

Tyr

20

Glu

Asn

Ile

Lys

Asn

100

Ser

Gln

Glu

Thr

Arg

180
Val

Pro Glu Glu Pro Lys

5
Ala Asp

Ala Thr

Gly Glu

Lys Phe
70

Asp Gln

85

Glu Ala

Gln Ser
Ala Pro
Val Thr

150
Ala Glu
165

Tyr Ala

Ala Asp

Gly

Ala

Tyr

55

Ala

Gln

Gln

Thr

Lys

135

Ile

Phe

Asp

Lys

Lys

Glu

40

Thr

Gly

Ser

Arg

Asn

120

Glu

Lys

Lys

Leu

Gly
200

Thr

25

Ala

Val

Glu

Ala

Asn

105

Val

Leu

Ala

Gly

Leu

185

Tyr

Glu
10
Gln

Leu

Phe

90

Gly

Leu

Lys

Asn

Thr

170

Ala

Thr

53

Glu

Thr

Arg

Val

Ala

75

Tyr

Phe

Gly

Glu

Leu

1565

Phe

Lys

Leu

Val

Ala

Ala

60

Asp

Glu

Ile

Glu

Lys

140

Ile

Glu

Glu

Asn

Thr

Glu

Ala

45

Asp

Ala

Ile

Gln

Ala

125

Thr

Tyr

Glu

Asn

Ile
205

Ile

Phe

30

Asp

Lys

Gln

Leu

Ser

110

Lys

Pro

Ala

Ala

Gly

190

Lys

Lys Ala
15
Lys Gly

Ala Leu

Gly Tyr

Gln Asn

80
Asn Met
95

Leu Lys

Lys Leu

Glu Glu

Asp Gly

160
Thr Ala
175

Lys Tyr

Phe Ala
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Gly

Ser

225

Arg

Asn

Glu

Glu

Thr

305

Ala

Val

Glu Leu Ala
210
Ala Phe Tyr

Asn Gly Phe

Val Leu Gly
260
Leu Lys Glu
275
Val Thr Ile
290
Ala Glu Phe

Tyr Ala Asp

Ala Asp Lys
340

<210> 29

211> 948

<212> DNA

213> AT
<220>

221>
<223>

<400> 29

Asp

Glu

Ile

245

Glu

Glu

Lys

Lys

Thr

325
Gly

misc_feature

HEmEORESARREABENAEEHNME XN

Ala

Ile

230

Gln

Ala

Thr

Ala

Gly

310

Leu

Tyr

Gln

215

Leu

Ser

Lys

Pro

Asn

295

Thr

Lys

Thr

Gln

Asn

Leu

Lys

Glu

280

Leu

Phe

Lys

Leu

Asn

Met

Lys

Leu

265

Thr

Ile

Glu

Asp

Asn

345

Asn

Pro

Asp

250

Asn

Pro

Phe

Lys

Asn

330
Ile

Phe

Asn

235

Asp

Glu

Glu

Ala

Ala

315

Gly

Lys

Asn

220

Leu

Pro

Ser

Thr

Asn

300

Thr

Glu

Phe

Lys Asp

Asn Glu

Ser Gln

Gln Ala

270

Asp Ser

285

Gly Ser

Ser Glu

Tyr Thr

Ala Gly
350

Gln

Ala

Ser

255

Pro

Glu

Thr

Ala

Val
335

Gln

Gln

240

Thr

Lys

Glu

Gln

Tyr

320

Asp

aaagadaaada cacCagaaga acCaaaagaa gaagttacta ttaaagcaaa cttaatctat 60

gcagatggaa aaacacaaac agcagaattc aaaggaacat ttgaagaagc aacagcagaa 120

gcatacagat atgcagatgc attaaagaag gacaatggag aatatacagt agacgttgca 180

54
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gataaaggtt
aaagaacaac
cgtaacggct
gaagctaaaa
gaaccaaaag
acagcagagt
ttattagcaa
aatattagat
cctaacttaa
caaagtgcta
ctcacttaca
gttgatgectg

ggtgaatgga

<210>
<211>
<212>

30

316
PRT
213>
<2207
221>
223>

<400> 30

AL

atactttaaa
aaaatgcttt
tcatccaaag
agctaaacga
aagaagttac
tcaaaggaac
aagaaaatgg
ttgcaggtga
atgctgatca
acgttttagg
aattaatcct
ctactgcaga

cttacgacga

FF31

MISC_FEATURE
RSEEREAEFRNNLEEHREED

tattaaattt
ctatgaaatt
ccttaaagac
tgctcaagea
tattaaagca
atttgcagaa
taaatataca
gctcgetcaa
acgcaatggt
tgaagctaaa
taatggtaaa
aaaagtcttc

tgcgactaag

gctlggagagc
ttacatttac
gatccttcag
ccaaaagagc
aacttaatct
gcaacagcag
gcagacttag
caaaatgctt
tttatccaaa
agattaaacg
acattgaaag
aaacaatacg

acctttacag

tcgectgacaa
ctaacttaac
tgagcaaaga
tcaaagaaaa
atgcagatgg
aagcatacag
aagatggtgg
tttatcaagt
gccttaaaga
aatttcaagc
gcgaaacaac
ctaacgacaa

ttactgaa

caaattcaac
tgaagaacaa
aattttagca
aacaccagaa
aaaaactcaa
atacgctgac
atacactatt
cttaaatatg
tgatccaagc
accgaaagag
tactgaagct

cggtgttgac

240
300
360
420
480
540
600
660
720
780
840
900
948

Lys Glu Lys Thr Pro Glu Glu Pro Lys Glu Glu

1 5 10

Asn Leu Ile Tyr Ala Asp Gly Lys Thr Gln Thr
20

Val Thr Ile Lys Ala
15
Ala Glu Phe Lys Gly
25
Thr Phe Glu Glu Ala Thr Ala Glu Ala Tyr Arg
35

30
Tyr Ala Asp Ala Leu
40
Lys Lys Asp Asn Gly Glu Tyr Thr Val Asp Val
50

45
Ala Asp Lys Gly Tyr

55 60

55
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Thr

65

Lys

Thr

Ser

Gin

Glu

145

Thr

Arg

Leu

Ala

Ala

225

Gln

Ala

Lys

Val

Leu

Glu

Glu

Val

Ala

130

Val

Ala

Tyr

Glu

Gln

210

Asp

Ser

Pro

Gly

Phe
290

Asn

Gln

Glu

Ser

115

Pro

Thr

Glu

Ala

Asp

195

Gln

Gln

Ala

Lys

Glu

275

Lys

Ile

Gln

Gln

100

Lys

Lys

Ile

Phe

Asp

180

Gly

Asn

Arg

Asn

Glu

260

Thr

Gln

Lys

Asn

85

Arg

Glu

Glu

Lys

Lys

165

Leu

Gly

Ala

Asn

Val
245

Leu

Thr

Tyr

Phe Ala
70
Ala Phe

Asn Gly

Ile Leu

Leu Lys

135

Ala Asn

150

Gly Thr

Leu Ala

Tyr Thr

Phe Tyr

215

Gly Phe

230

Leu Gly

Thr Tyr

Thr Glu

Ala Asn
295

Gly Glu

Tyr Glu

Phe Ile
105

Ala Glu

120

Glu Lys

Leu Ile

Phe Ala

Lys Glu
185

Ile Asn

200

Gln Val

Ile Gln

Glu Ala

Lys Leu

265
Ala Val
280

Asp Asn

Leu

Ile

90

Gln

Ala

Thr

Tyr

Glu

170

Asn

Ile

Leu

Ser

Lys

250

Ile

Asp

Gly

56

Ala

75

Leu

Ser

Lys

Pro

Ala

155

Ala

Gly

Arg

Asn

Leu

235

Arg

Leu

Ala

Val

Asp

His

Leu

Lys

Glu

140

Asp

Thr

Lys

Phe

Met

220

Lys

Leu

Asn

Ala

Asp
300

Asn

Leu

Lys

Leu

125

Glu

Gly

Ala

Tyr

Ala

205

Pro

Asp

Asn

Gly

Thr

285
Gly

Lys

Pro

Asp

110

Asn

Pro

Lys

Glu

Thr

190

Gly

Asn

Asp

Glu

Lys

270

Ala

Glu

Phe

Asn

95

Asp

Asp

Lys

Thr

Ala

175

Ala

Glu

Leu

Pro

Phe
255
Thr

Glu

Trp

Asn

80

Leu

Pro

Ala

Glu

Gln

160

Tyr

Asp

Leu

Asn

Ser

240

Gln

Leu

Lys

Thr
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Tyr Asp Asp Ala Thr Lys Thr Phe Thr Val Thr Glu
310

305

<210>
211>

31

1161
<212>
<213>
<220>

DNA

<2215
<223>
<400>

misc

31

aaagaaaaaa
gcagatggaa
gcatacagat
gataaaggtt
aaagaacaac
cgtaacggct
gaagctaaaa
aatggtaaaa
aaagccttca
gcgactaaga
actgattcag
caaactgcag
gatactttga
ttaaatatta
caacaaagcg
ggtttcatte
daaaaattaa
aaaacattga

ttcaaacaat

ALF3Y

_feature

caccagaaga
aaacacaaac
atgcagatge
atactttaaa
aaaatgcttt
tcatccaaag
agctaaacga
cattgaaagg
aacaatacgc
cctttacggt
aagaagaagt
aattcaaagg
agaaagacaa
aatttgctgg
ccttctatga
aaagtcttaa
acgaatctca
aaggcgaaac

acgctaacga

accaaaagaa
agcagaattc
attaaagaag
tattaaattt
ctatgaaatt
ccttaaagac
tgctcaagca
cgaaacaact
taacgacaac
aactgaagag
aacaatcaaa
aacatttgaa
tggagaatat
agagctcgcet
aattttgaac
agacgatcca
agcaccgaaa
aactactgaa

caacggtgtt

315

gaagttacta
aaaggaacat
gacaatggag
gctggagage
ttacatttac
gatccttcag
ccaaaagagc
actaaagcag
gctgttgatg
ctcaaagaag
gctaacctaa
aaagcaacat
actgtagatg
gatgcgcaac
atgcctaact
agccaaagca
gagctcactt
gectgttgatg

gacggtgaat

57

HuMEARREARREARENNESHMEER

ttaaagcaaa
ttgaagaagc
aatatacagt
tcgectgacaa
ctaacttaac
tgagcaaaga
tcacttacaa
tagacgcaga
gtgtttggac
aaacaccaga
tctttgcaaa
cagaagctta
ttgcagataa
aaaataactt
taaacgaagc
ctaacgtttt
acaaattaat
ctgctactge

ggacttacga

cttaatctat
aacagcagaa
agacgttgca
caaattcaac
tgaagaacaa
aattttagca
acttgttatt
aactgcagaa
ttatgatgat
aacaccagaa
tggaagcaca
tgcgtatgea
aggttatact
caacaaagat
gcaacgcaat
aggtgaagct
ccttaatggt
agaaaaagtc

cgatgcgact

60
120
180
240
300
360
420
480
540
600
660
720
780
840
900
960

1020
1080
1140
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aagaccttta cagttactga a

<210>
211>
212>
213>
<2207
221>
<223>
<400>

Lys Glu Lys Thr Pro Glu

1

Asn Leu

Thr Phe

Lys Lys

50
Thr Leu
65

Lys Glu

Thr Glu

Ser Val

Gln Ala

130

Leu Lys
145

32
387
PRT

ATLF5

MISC_FEATURE
RS AEREHRFN NG EHMEED

32

Ile

Glu

35

Asp

Asn

Gln

Glu

Ser

115

Pro

Gly

5
Tyr Ala Asp Gly
20
Glu Ala Thr Ala

Asn Gly Glu Tyr
55
Ile Lys Phe Ala
70
Gln Asn Ala Phe
85

Gln Arg Asn Gly
100

Lys Glu Ile Leu

Lys Glu Leu Thr

135

Glu Thr Thr Thr
150

10
Lys Thr Gln
25
Glu Ala Tyr
40
Thr Val Asp

Gly Glu Leu

Tyr Glu Ile
90
Phe Ile Gln
105
Ala Glu Ala
120

Tyr Lys Leu

Lys Ala Val

58

Glu Pro Lys Glu Glu

Thr

Arg

Val

Ala

75

Leu

Ser

Lys

Val

Asp
155

Val Thr

Ala Glu

Tyr Ala

45
Ala Asp
60

Asp Asn

His Leu

Leu Lys

Lys Leu
125
Ile Asn
140
Ala Glu

Ile

Phe

30

Asp

Lys

Lys

Pro

Asp

110

Asn

Gly

Thr

Lys

15

Lys

Ala

Gly

Phe

Asn

95

Asp

Asp

Lys

Ala

Ala

Gly

Leu

Tyr

Asn

80

Leu

Pro

Ala

Thr

Glu
160

1161
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Lys

Thr

Glu

Ile

Phe

225

Asp

Lys

Gln

Leu

Ser

305

Lys

Ile

Asp

Gly

Ala

Tyr

Glu

Lys

210

Lys

Thr

Gly

Gln

Asn

290

Leu

Lys

Leu

Ala

Val
370

Phe

Asp

Thr

195

Ala

Gly

Leu

Tyr

Asn

275

Met

Lys

Leu

Asn

Ala

355

Asp

Val Thr Glu

385

Lys

Asp

180

Pro

Asn

Thr

Lys

Thr

260

Asn

Pro

Asp

Asn

Gly

340

Thr

Gly

Gln

165

Ala

Glu

Leu

Phe

Lys
245

Leu

Phe

Asn

Asp

Glu

325

Lys

Ala

Glu

Tyr

Thr

Thr

Ile

Glu

230

Asp

Asn

Asn

Leu

Pro

310

Ser

Thr

Glu

Trp

Ala

Lys

Pro

Phe

215

Lys

Asn

Ile

Lys

Asn

295

Ser

Gln

Leu

Lys

Thr
375

Asn

Thr

Glu

200

Ala

Ala

Gly

Lys

Asp

280

Glu

Gln

Ala

Lys

Val

360

Tyr

Asp Asn
170

Phe Thr

185

Thr Asp

Asn Gly

Thr Ser

Glu Tyr

250

Phe Ala

265

Gln Gln

Ala Gln

Ser Thr

Pro Lys

330

Gly Glu

345

Phe Lys

Asp Asp

59

Ala

Val

Ser

Ser

Glu

235

Thr

Gly

Ser

Arg

Asn

315

Glu

Thr

Gln

Ala

Val

Thr

Glu

Thr

220

Ala

Val

Glu

Ala

Asn

300

Val

Leu

Thr

Tyr

Thr
380

Asp

Glu

Glu

205

Gln

Tyr

Asp

Leu

Phe

285

Gly

Leu

Thr

Thr

Ala

365

Lys

Gly

Glu

190

Glu

Thr

Ala

Val

Ala

270

Tyr

Phe

Gly

Tyr

Glu

350

Asn

Thr

Val

175

Leu

Val

Ala

Tyr

Ala

255

Asp

Glu

Ile

Glu

Lys

335

Ala

Asp

Phe

Trp

Lys

Thr

Glu

Ala

240

Asp

Ala

Ile

Gln

Ala

320

Leu

Val

Asn

Thr
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