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ST X 4E FER AR HY SR IS B e H i

B GuE
[0001] A< B9 B B g B B U BOAR CURRGUARSUEEAR) , BL KL TRESUIR AR , iy
Tl B o A R AR R ) B FE B SR B AR

BAER

[0002]  ZH %2 (His)bR2E, 05 FH 6 FIZH IR AL B, AR N 2 2H A R AR 2 , 6 X Hi shR 2L
hexaH ZIRARZE o 4H AR bR 255 A& 75 B br 8 I Com BN, AR B A5 82 1 2 A0 TS
I o 20 Z R R 1T AAE — 58 B ZR MPRS A T e e PR B B LR S Y I 2 (1 B 7 b (Lb o
BRI ), SR F 8k B 5 G 2% A T AN A A e A, AT SRR AR AL S T HL sERZER B bR
S

[0003]  Hishr& A& R E AL —, WLl TUH shr 28 B0 A e S b B AR A1
T AR A FE T —FIA] LS5 Hi shr 284 e e 45 6 (10 SR s B BE P4 (RE geoRadd, T IHD
A AT Hi shRZEmA & 0 261k B G

[0004]  H RITT3% IOV & A EFATHL s AR 25 1 55 5 B2 B 22 o B i 44 FH T 46r 00, (H B0 S P 44
(RRIF A RAR P 1ok 7 S BN T J%, 2 e B B SR IR IR  AHLL 2 °F , B3 B B AR N e —
AN G R 1 LA T B T o L A S M v s o N RT ] DA AR 7= S o, FH BRI
BB AR A R TC S ) 4 T 2 A0 A A T AT JE R R e I (G B B A R A ) S A
N2 RS/

LIRS

[0005] AU BH I B 1) 2 Fe (et X Hi shr 28 i S el o BE P Ads , m] DA A T i & s 0 An 4 4L
HishrF (55 T H .

[0006]  AJ B H A — BT Hi shn 25 A 5 J8 L BE e A4 (B AR & B et o) 20 2 B B 258 11 1 ik
HERETUA, N, BATSEQ 1D NO. : LR & 1R e 51 o H U BE IR 51 (1 TMGT 4 5 AN 45 44
R 5P HEZE X (Framework region,FR) FI= T 4p gk 5B X (Complementarity—
determining region,CDR),

[0007] Ak HHRAE—MZER S+, HAFE R 4B SEQ ID NO. : 1, dl il 8 % 25 i+ 7] LA B
I SRAFIZAL IR 7 (1 BAK P51

[0008] AR EHIEFRME—MZIR o+, HAFAEAZ ZRASSEQ 1D NO. : LB 4 45 W 4k, J o gt 1%
A LABE I IRAFIZAIZ IR 0 I HAR P 51 TLAUASEQ 1D NO. < 2R 7 ¥

[0009] AR BH B4R I A% P IR 7 P B 22 /0 43 e B n] LA T G0 1K 3R I8 R AT R
K CAS BIAH R & A B 2 IR IR L R T8 R AR AN B , T BF B , 22K S 4, R s
S, FEL VD A0 B, BT 3R R

[0010] AR WEIR AL — Rk , 10 5 R % IR 7 3 o H T 1 A % b BT T8 P 2R 1R
J7 3 AT LU AS A 1 S B AN o

[0011] Ak BHIEH& e —FhyE 4, FE BT A ) B R R ik .
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[0012] A BHCAR M — Rk I HL s FR 2R B 5755, & A A BH I Bt 0 Hi s hR 25 ) B0 I8 B
U T AR W R AL B X HI sARZE () H I8 B BE DU AR S HI shR 284 e P 45 & 1 B8 7, HEAL
Hishr 25 WA I 77 3% o Ho, A0 e 19 7 v A0, 45 B9 IK S0 2 MR Bt 75 (Enzyme—-Tinked
immunosorbent assay,ELISA), %)% I% 7L (Fluoroimmunoassay ,FTA) , S 08 vk, M
JE MR G % R AT

[0013] A Bl prd it B R LR Fe B n] LAAE i A4, Sl 1 B LB E fl R AR BEAT 2L
RENEIRAT IR ot RIE T R Ik R I L S e MRS ) BT R RARAE i R ARk R S A &R
R R B

[0014] AR B3 J AR BT AT H s FR 28 e B 4 B BE U A AE S B A T L & B DA Rl Al b i
B2 FH o XX 28 G e e U O A2 A E B2 W ia T B A S 5 ks 0 o

[0018] A BHIE B Rt o) 2 MR s 25 ) 4 13 o AR B 44 ), A0 B 30 A4 , $5 B7E B A B A
BoJ , HAFAEAE T2 BE LLEE A A1 28 R AR 25 B0 AR OK BUAR AR Dy T & , ol o 20 2 R B 25 (1)
AR BT AEEASEQ 1D NO. : LR SRR IT 51 o A A BEANIR T2 HE W B, t1 AT LAk F
ISP 787 =

[0016] A BH B BUA M — L REH A1 5 XL

[0017]  Z5 M. R 1 ot =R &S M FE AR S5 A Ay 3l B — 2 DhBe .

[0018]  IMGT4% 5 : IMGTEi 45 & (The International ImMunoGeneTics Datbase) () — Ff
O A AR BT AR Z LR 5 51 9 5 7V o« H AR 9 5 U5 A] LA Z % SR (Ehrenman , F .,
Q.Kaas,et.al.(2010).IMGT/3D structure-DB and IMGT/DomainGapAlign:a
databaseand a tool for immunoglobulins or antibodies,T cell receptors,MHC,
1gSF and MhcSF.Nucleic Acids Res 38(Database issue):D301-307.Lefranc,M.P.,

C.Pommie,et al.(2003).IMGT unique numbering for immunoglobulin and T cell

receptor variable domains and Igsuperfamily V-Iike domains Dev comp Immunol
27(1):55-77. ) FHIFEA -

[0019]  #ASF(codon) : XHR A=K T (triplet code) , 45X NT FEF IR %
IR = AR AL B PR AR T o B A R R N A K 2 IR AL A

BN

[0020] [ de o S e B B A (22 UK B W 4% 43 B B 2 FH o AR B Al — 20 Ui B, 3
HARSE A A RS2 LAATART 77 AR A RE D9 R a1l A= PR 1) 182 FHE [ o

[0021] sl -

[0022]  #7Hi shraE B3 EE B B (RP BT AT HI shR 2SR B B BEBUAA ) o SCEI R
[0023] M6 XHishrZE 54 MG A & (Bovine serum albumin,BSA)ILAMREL, 1536 X
His A TH0)56 X His-BSA, BL300ng 6 X His—-BSAE IR IK 58 44k AL AL G » X 2E 58 (Lama
pacos) AT [ T 2 s i B 0% o IR % K FH150ng 6 X Hi s—BSAS 3 IR AN 52 A FIFLAK
() B 2 JELBEAT , B IR S TR S e Ok UL , SR FH TA) A EL T SAVE U 5 I35 2804 » 306 36 LV 28047 o
i FRTARE i 2 B IR EL 2 i, R ERNA

[0024]  RNA[JFRHELZ B TAKARA A FIRNA i soial 71 U6 B 1 3E4T - ARNAARAR ;0ligo dTAF]
Y, Z W TAKARA A W) Js % 55 il 1 W A e DNASE —

I
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[0025] >R FPrimeSTAR; R EDNAZK & [ , 22 51 sAPCRIERAF HL BEHUAA 1 7T AR [X g A 2 IR (R
I 510K L) 55— 2 PCRAY 7 LA 51 AT pVh-LDHICH2-RY ™ 3 cDNA, Je N5k f1F 4, 98°C
10s,55°C,20s,72°C, Imin, 20 ME#F,98°C ,10s,68°C , Imin, 72°C ZE/H110min.

[0026] K 5E—HCPCRI“HIHIL. 2% B BRI & A H Ik , [E1600bp~T750bpFIDNA v L, 1E A
5 T HPCRIGAEAR , 4 5 FH 51 A TpVh—-SE1i THIATpVHHRL-Not I, ATpVh-Sfi I FIATpVHHR2-
NotI, #4793, N &N ,98°C,10s,50°C,20s,72°C ,40s,5MEH,98°C,10s,68°C,
40s, 30MMEFR, 72°C LE/H110min . ZDNA iy B NG A& B L & T -20 CIRAF % H A5 1R
T RIpHENLAIPCRY 34 7= 4 93 5| FISFi T.Not IXUEEFY), & B He M bt i 2 B ), LA L2 3JEE
IR, FE16°C , I 42

[0027]  R1SCEREE S 455 Bir IR 514

L Fr 4
AlpVh-LD 5% CTTGETGGTCCTGGCTGE-3
AlpVh-Shl 5 -tepeggeccagecggecatesccCAGKTGCAGCTCGTGGAGTCNGGNGG- 37
[0028] AlpVHHR1-Notl 57 -ogagtgeggccgcGGGGTCTTCGCTGTGGTGCG-3
AlpVHHR2-Notl 5%-cgagtocepccec TTGTGGTTITGGTGTCTTGGG- 3
CHyR 5 GGTACGTGCTGTTGAACTGTTCC-3
MI3-R 57 - AGCGGATAACAATTTCACACAGGA=3
pHEN-R 5= GLCCCATTCAGATCCTCTTIC- 37

[0029] v« T~ RIGe R IR il 1 N DTt 1 31

[0030] &ML L FEYLIE Ja , TE T 10uL T E K, o+ UG AT i FLES (L R IGAF B TG
BULOuLHL i B R R I B LA R IR A R B B R 2 X YT IR AR, 37°C L R E R 97 12~
16h , 5% F 514M13-RFIpHEN-RHEAT THIEPCR, 11 57 EFR s HL AR T 48440 T-24em X 24cm&
EEBEEIXYTEFEMR, 37C 3 EH 3£12~16h . 10mL, 2 X YT 32 Hol 3 32 bk 10 B 25 )
BeJa s IMNEIRIZ15~30% H 1, 7325, -80 CRA7 % ..

[0031]  R4ETHER FEREL R, BP0 RS NG 0T 20mLI) 2 X YT (552 % Hi %) 7 ,
100ug/mLEA R HFHEZR),30°C,220r/minkF £ £20D600150. 5, # B B 4020 - 10N 4 BOWE B8
1£,37°C ,220r/min, 60min . ¥ 35 29 850, FHH0mMLIT2 X YT (£ 1000g/mL 2, 55 5 & F150ug/
mL-R AR ) HEVLIE,30°C, 220r /minid 1 77 5 , 3000 L B3 , IS X PEG/NaCT%
UK BB 1hER 4 Cid #7, 12000 pm 25 00 30min , H B UTIE T35 10 % H i i i 82 22 P
(PBS,0.01M,pH 7.4), R1453 21 HTHI s bR 28 B 455 1 oA S SO, B 1Ol I 2 3 2, HoR 4y
T80 CIRAF#% H .

[0032]  sKjififsi2

[0033]  HiHishras B B BEPUAARI ik 5 % e

[0034] =R FH[F] AH 1% A0V 326 1) 77 925 M\ SIS 48] 1 BT A3 P H s 288 B a8 o 70 4 97 988 S P v ¥
AT H s AR 28 1K B4 F B A 6 X Hi s 5 R A & [ (albumin, OVA) S EES , 19 21 A
THUE6 X His—OVA L BEFLINA100uL FIPBSH BN T HUJE6 X His-0VA,4°C , 4 I, BE#E
Vi) 358 ) AR AR JE 0 391 49 100, 75, 50 /mL s W A A0 48 9K, PBSHEAR 3K, B AL 3001l 3% fii
feFL(in PBS),37°C, EH142h s PBSHEARGIK , SN 100MLIE B 1A 44 SC B (2952 X 10''CFU) , 37
CLEE 1. 5h; W R &5 A e 44, FIPBST (£70.5% Tween—20) Wk 51k GRFEIEINGIR) , H
FHPBSHEAR 107K (BEAR IR BUZ 3 38 57 ) 5 LA 100uL ¥ vk (H & e —£h 12, pH 2. 2) ¥ i W it
PEBEFR LA WS T A4, FI50uL Tris—HCI (1mol/L,pH 8.0) Hh AR 4 , BL10nL A T35 & )
E , ARV G T~ — 3k,
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[0035] 22 =%E3ik J5 , S 1 4 W T AR KL 3o06) B L 0k B P B vt e i AT %, 43 Bl45 31
TRV AR [X [ W T A4 R, B [A] 32phage—ELT SA TN 52 Wk T2 44 B 1) 45 43 1t R S 2k
SIS E R R, BARINEE D IR LR 2.

[0036]  FL2[A]{Zphage-ELTSANFER

SR % a X B8 b
Ag His 4458
B His FEBeEEH Ep (Hzk4 OVA
EE)
[0037] 444 1XBlocking buffer (3%fA6% 45 W/V)
&5 ST R R PBS
4 HRP/anti-M13

[0038]  YZELTSARHM: ve B2 15 AL W RSS2 J13EAT 2 B e 15 246 N BL I DNASF 771
HLYm A BT AT HI sARZE 1) IR E B B, BAR G0~ (SEQ 1D NO.:2):

[0039]  CAGTTGCAGCTCGTGGAGTCTGGAGGAGGGTTGGTGCAGCCTGGGGGGTCTCTGAGACTCTCCTGTGCA
GCCTCTGGATTCGCCTTCAATAACTATCCTATGAGCTGGGTCCGCCAGGCTCCAGGAAAGGGACTCGAGTGGGTCTC
AGGTATCTATGCTAGTGGTGGTAACCAGATGCTTGCAGACTCCGTGAAGGGCCGATTCACCATCTCCAGAGACAACG
CCAAGAACACGCTGTATCTGCAAATGAACAGCCTGAAACCTGAGGACACGGCCCTGTATTACTGTGCAATCGGACTT
AAGGGCTTGACGACCACGAGGGGCCAGGGGACCCAGGTCACCGTCTCCTCA

[0040]  fRAEDNAI 7745 R J 23R P 3R A1 ) o5 1 48 25 25 1 L Bl B AR 1 U2 1R
F(SEQ ID NO.:1):

[0041]
QLQLVESGGGLVQPGGSLRLSCAASGFAFNNYPMSWVRQAPGKGLEWVSG I YASGGNQMLADSVKGRETTSRDNAKN
TLYLQUNSLKPEDTALYYCAIGLKGLTTTRGAGTQVTVSS s

[0042]  SKJifif53 «

[0043]  HHi s 28 B F e o A4 ) AR i %

[0044] SRS HTHT shREE 8 I8 T BEHUAAR K DNA T B (K 3R < 1. 5% B PR s 2 9 A0S F1T/Not T,
DI T R pHEN=$UH s 2 B duk 28 B B AR L R, Bt i W9 8 G L Uk [ AC T H 1 s B 28 B ik o
FEPUA LN s 2. B PUH s 28 B3 B B o dd g J7° 513 AE AR I SS A Rl iEAT LA A
Ji% s 3. BCUHRR S ME 14 B PCRAL A M ZEBE (Lama. pacos ) A5 ) cDNAFE 1473

[0045] K45 21 BUHi s 25 5 I 5 B Sk L (R B B 7 P 22 RIABRARPET 25— Tag (24 3%,
MRS B BT Hi sHR S B i NF Taghras : DYKDDDDK ) , £ PCRAN 7] %6 52 , Mk 58 i Hi shR s B
S B BB TR K AT B R 1A TR .

[0046] R 335 FURLAE A0 2 K AT I BL2 1, PRHU I T ¥ AT 15 3 31K o 4% B 1R Y5 2 A\ 4mL
LBA(Luria—Bertani broth with 100ng/mL ampicillin)¥RAkFEFRIEH,37°C.250r/mindRk
ViR 7R 12h s DA %6 B3R AR AR S PP 2o H AR 4 B)50mL. LBAYR RS 2 3H, 37°C . 250r /min
PR3 15 75 2 000l 20 5(£1752.5~3h) , IIANLHLZO . ImMIF TPTG, 30°C 200t /minif 545
7o
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[0047] i3 54 3£ 80001/ mi n2f L, EHILITIE I 20mL B BRZE M (pH 7.4)¥R5T
8000r/min L, % I , R B 4N ITVE s FELH AR DTHE H AN 1OmLAH ) 22 i, R 50 DK -
U BB A 2 R S R 2R A S 200W, B RE 2, [E) R 3s 5 FE240 MG IR, 764 °C T X 4l i
FEYI12000 /min 20 20min , B 75 BEAT 233 A0 2 A 2L RISDS-PAGE L YKk 20 Hr » BLAE L35 i
N30 % [, T8 50, RAF T 20 CHKAR TR o

[0048]  JE AL M7 S ARAE KA (A T RIS AR - B IR 0] IR PA S TPTGIK
&), AT L — B e B S A (PRI T RIBE, KB JTHI shR%s I R i
RO T g

(00491 SEiiifsil4 -

[0050] UM shn&s s B HUA M fl i RIA

(00511 45 A< J A Bt s b 26 5P ok T e A DR) o e 22 i 45 SRS B pAP (5 AT PE A R
FEIR) , EPCRA 146 R » A4 32 5 BTH s H 28 BRI B 0 44 PO ol kTl PR Tl R 15 3 JBU
[0052] gl Tk PR Al T LA AR AR5 S P e TR P B /0 At A P T AL TR R RIS P e Py BSOS
B AZBE T AE 55 T AT T ELTSA S Bl A G4k 225 K M7 V5 o il 38 SR A
FUHI s hR2E B I BE DA R & T I MR BRI HONSf » 2578 R ] S 491 3 e i) X T ik, AT RAAE KR
Wkt 1 vh 1A Sl ik B 8 (1 AP-HTHi s k28 B ds d B4

[0053] s 55 -

[0054]  HiHiskraE H I A BT HI T 2% A2 (AR il %

[0055]  fi FE AL FRIK M) HUH T bR o o T B 470 5 [T R 8 A B IR A K , BL AR VA B
[0056] MG CNBrif AL I B RERE T B FHO . IM HCT RS 104K , B K P 5 5min o FI AR IBE 22 PRk
(10mM,NazHPO4, pH 7. 4)Hei L0V, AT shn % 805 H B TUAE (2mg /R S BUIRRE KD , =
W S N2 4, (ST s A2 B F B 47055 ONB ey A 1) B¢ TR W VR R AR S AN B BB o PR K 22 o
W (10mM,NazHPOs , pH 7. 4) ek 200 I » NN ATV 2 UL 5 2 2h BA e AT AR S5 2 P 1k 222 A
S A AR R BR 22 P (LOmM, pH 7. 4) RIS BRZZ 1P (0. 1ML pH 4.0) A8 B e ik 31K, 43 Bl 3t
IMEIEE T HUHL s AR5 SR T BEHUAA I S )2 532 AN B AR

(00571 [A FH AR R R AR T B MR AEIR » 1 7T DA 2 FITREBR 9K BEZR A5 o
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[0001]

SEQUENCE LISTING

4k

<l10> mWEKH
<120>  ECXHER PR N IR E AR
<130> 2016

<l60> 9

<170> PatentIn version 3.3

210> 1

<211> 351

212> DNA

213> ANLIFH

<400> 1
cagftgcage tegtgpagte tggageagee ttggtocage ctogggpote tetgagacte 60

teetgtgeag cetetggatt cgecttcaat aactatceta tgagetggat cegecagget 120
ceaggaaagg gactegagte ggtctcagpt atctatgeta gtggtoataa ceagatgett 180
geagacteeg tgaaggaccy attcaccate tecagagaca acgecaagaa cacgetgtat 240

ctgcaaatga acagectgaa dectgaggac acggeccetat attactgtge aateggactt 300

aagggottga cgaccacgag geeocaggg acecagetea cogtetecte a 3

210> 2

211> 117
<212% PRT
213> ATJFF

400> 2
Gin Leu Gln Leu Val Glu Ser Gly Gly Gly Leu Val Gin Pro Gly Gly

1 5 10 15

Ser LeuArg Leu Ser Cys Ala Ala Ser Gly Phe Ala Phe Asni Asn Tyr
20 25 30

51
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[0002]

Pro Met Ser Trp Val Arg Gln Ala Pro Gly Lys Gly Leu Glu Trp Val
35 40 45

Ser Gly Ile Tyr Ala Ser Gly Gly Asn Gln Met Leu Ala Asp Ser Val
50 55 60

Lys Gly Arg Phe Thr Ile Ser Arg Asp Asn Ala Lys Asn Thr Leu Tyr
65 70 75

Leu Gln Met Asn Ser Leu Lys Pro Glu Asp Thr Ala Leu Tyr Tyr Cys

85 90

AlaIle Gly Leu Lys Gly Leu Thr Thr Thr Arg Gly Gln Gly Thr Gln

100 105 110

Val Thr Val Ser Ser
115

210> 3
211> 18

212> DNA
213> 5|

<400> 3
cttggtegte ctggetge

210> 4
211> 49

212> DNA
Q213> 5|

<220>
<221> misc feature
222> (44)..(44)

80

18
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[0003]

223> nisa, <, g ort

<2205

<221> misc feature
222> (4N)..(47)
223> pisa,c.goort

<400> 4
tegeggececa geeggeceatg geccagktge agetegtgga gtenggngg

<210> 5
211> 33
<212 DNA
213> 94

400> 5
cgagtgegge cgegggetet tegetgtagt geg

210> 6
211> 34
<212> DNA

213> %l%’%

<400> 6
cgagtgegge cgetigtggt titggtotot tagg

L2l 7
<2l> 23
<212> DNA
213> F|¥

<400> 7

getacgtget gttgaactgt tece

Q10> R
Q1> 24

212> DNA
213> 54

<400> 8

10

49

34

23
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[0004]

ageggataac aatftcacac agga

210> 9
211> 20

212> DNA
213> B

<400> 9
geeecattea gatcetette

11

24

20
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SNEBEEHE Espacenet  SIPO

o : it i
AEAETERIZIE , EARHNASBRRSHREESRGE , &

EABSEQIDNOFIRNEERFY , TATRERN,. RREEAY I ) X
98, AEAFMRENSERFII T MERFHE , BEERERR Alp\hLD 5 CHGGTGGTCCTGGCTGH

Tgknade  eererrean, sae peesEeorr WM Do CAGTOCAGTCGTGANGENGE
o RRARETIRTES, T RABRARAZE. ARG S GORTIORTETOOEG S
AV cpmenTCTGRTITIGCTGICTIONG-¥
(H § GOACCTGCTGTTAACTGITCC. ¥
NI 5 ACGATAACAITTCACACGGH:
A J-GUOCCATTCAGHTCCTCTIC-Y
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