- 388 - #j 2% 2#4)  Acta Pharmaceutica Sinica 2018, 53 (3): 388 —395

T1M -3 £ 5K 7 4% Ik B 4 R 7 S e R 440 32 % T it

okt k B FEAE? FRTC, ZERL AW

(L bigfd gl b LI m 8RS T E A E, B 201318; 2. BB EAMEZLHAEMR AT, LiF 201318)

R R VAT R IR VRIT I — AN BRI . T 40 S sk 1458 -3 (T cell immunoglobulin and
mucin-domain-containing molecule-3, TIM-3) £ T 41 B M G BE A 25 A, 7R R BRI H HLAG e 1 3
3 o BEIERL BN PR I AEAE I — F AR B B2 BE 9K B4 (nanobody, Nb), 32 i A — RETIRIE T 1R %
o AWFAFA TIM-3 HU5 S Ih B8 58X TE, T A FE R SCPE, 88l W B A R R B AR AL ik i 29
R 51 22 5210 TIM-3 9eKbifk. Hah, AR FREIIME T TIM-3 Fadtaniatk, A RAMIBMIX 29 #RgKHT
i 10 BRAE SRR SR BRI TIM-3 9 Kbtk . AR O 8 DR BRI AY TIM-3 9K BLIE 1 5 420
R TIM-3 4 ARG KB O HT 25 T K B4 e B il

SRR T 4UM G RREE AR R -3 9K BUA; WEEE IR RN

HFEZES: R66 XHERFRIRES: A Y E %S 0513-4870 (2018) 03-0388-08

Construction and screening of phage display library for TIM-3 nanobody
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(1. Key Laboratory of Molecular Imaging of Shanghai Education Commission, Shanghai University of Medicine and
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Abstract: Immunotherapy is a new strategy for cancer treatment that has the potential to treat all types of
cancer. T cell immunoglobulin and mucin-domain-containing molecule-3 (TIM-3) is a key negative regulator of
T cell activation.  TIM-3 blockage using anti-TIM-3 monoclonal antibody therapy has a great appeal and special
advantages. Nanobodies, derived from heavy chain fragment in camelid animals, are now proving clinical
values in the development of antibody drugs. In this study, we have immunized camel with TIM-3 antigens and
then constructed phage display library. Moreover, 29 nanobodies with different complementarity-determining
regions sequences have been screened from the phage display library by phage display technology. In addition,
we successfully constructed the cell line stably expressing TIM-3, and screened 10 TIM-3 nanobodies with high
specificity and high affinity using flow cytometry. Our study will lay the foundation for the future screening
and development of anti-TIM-3 whole humanized functional nanobody.

Key words: T cell immunoglobulin and mucin-domain-containing molecule-3; nanobody; phage display

library

BEX o B B R BT S B LA 29 IR T BOR,

Weks B3R 2017-11-16;  {&[RI H #8: 2017-12-12.

EEWH: L RES M TESHE (HMSF-17-21-007); L&
TR NI 70 H - (A1-2600-17-311006); L i#ETHi#
il &R TREWH (A1-2601-17-311001).

* il E# Tel: 86-21-20985259, E-mail: ykwan@novamab.com

DOI: 10.16438/j.0513-4870.2017-1092

RE A8 0T it T8 4 2R A7 RS E S g% B, B AT O 1R
Bt RIEZ 552 MRS, BN IR T R K
O pEM . DUFEFEEFET: 524K 1 (programmed death
receptor-1, PD-1)/PD-1 fit f& 1 (PD-1 ligand 1, PD-L1)
G B A B AU BEL W7 2 AR I S IR T AR VR T
S Z R AN /N 2 o i e S5 S 98 ) PR I FH 3R
57 E R . SR X L R T I U AF AN R R S



Ly BRI TIM-3 94K FLAAR I R 14 R s SC P RO A T B i - 389 -

(R 52 A0 280, DRI T et ot 3 ) ek 9B e 28 A T A
BIEIT VDU 25 AR L

T 4Bk E AR & H-3 (T cell immuno-
globulin and mucin-domain-containing molecule-3,
TIM-3) 2 —RFBEHLAETESHME > WTINE-y
(interferon-y, IFN-y) [¥] CDA* 4B T 4iffe 1 (T
helper cell 1, Thl). CD8"4ifig & T 41 (cytotoxic
T cell, CTL) DL UAFPE T 4038 (regulatory T cell,
Treg). o R4 (WRAM . BRI, 3
i) #m i bR S, B SR, TIM-3 &
i I8 s 3 25 1 B R A R, AT S R At A 5 T
LI PERESE K -9 (galectin-9, Gal-9). i i I £ & ik
(phosphatidylserine, PtdSer). miE# XiEEH B-1
(high mobility group box-1, HMGB-1) . & JIE #7 J5 #H 5%
4 i Kl B 437 1 (carcinoembryonic antigen-related cell
adhesion molecule 1, CEACAM-1) i fk%E &, M
o8 55 LA (0 0 b 9RT s i 278

55 PD-1 M40 5 14 T 4 i M 2% &5 (1-4 (cytotoxic
T lymphocyte associate protein-4, CTLA-4) %5 G5t
AR T EE, TIM-3 1E 9 Bk 25 70 1 A i R
HWAMLH: —~ TIM-3 EER MR T MR
PET i, ik, TIM-3 /5 RIRITHE A, AT Lk >
K IE 5 ALAVRI G 28 28 40 T (4 212 1 2 TIM-3
{140 1R P JRE i A0, 75 A AT B P2 52 A4S T 2 R 411 i) 6
(immunoreceptor tyrosine based inhibitory motif, ITIM)
oY I% SR E IR 5 55 Y (immunoreceptor tyrosine
based switch motif, ITSM), X585 ITIM/ITSM [
ZARE AN AR AGFE, $278 TIM-3 #2 HAb s
ITIMITSM [t 555248 (W1 PD1. CTLA-4) )4
BN Lyt

AT HoAth S e A 25 s HUAR 259t PD-1 559697
PEFALZGY), TIM-3 FELIT 14 B o B B A 245 490 (R 7
R, MANERE I . BT, Ebr R TR IR
I B TIM-3 HURAA TESARO 2 A 5 5 B 471
25 TSR-022 LK it 4E (Novartis) 2 ] 1 5 e f
Pikzin MGB4s3', g4k, —Luktxt TIM-3/PD-1
R BEL T (1) Bt A 24 0 T A A R BA R T B, B
B Ly iE 29T K 1) Curis A F] . EIRK, HAET
EFXE TIM-3 B SR IT SR 2t R AT B A R K
10 2 FH 5 S T B
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2 R e e AN R R R ) E R T T B, AR
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Bl A& B E IT AU AN W FE A% Gt Y B e FE AR
B I T R IR Fee MUK ORAE SR A5 2
SR FEANWT BT S R R R, — R R gk
Pk (nanobody, Nb) #3524 3E K TR ARz i il
FUR 2 K h KB Y% & 9K Bk B % SR B E
Tp SRR SR A 1) “EEEPiA”  (heavy-chain
antibodies, HCAbs) fiT4: ik, FHE Pk RIRE LR
B, QA —AEFEARX (variable domain of heavy
chain of HCAb, VHH) AN MEE X CH2 5
CH3!> 90, i gl KA 4 A2 B ot e o B 04 VHH
DI B A, A R AR LA K o, T
HorReERGEgGEEN oz —, A T4
RSN AR, TP REERIR TG
R EREE . R, GUKTUARAE y— o B ik, &
P FE R R B2 2 OB RN T 310 5o H A A A5
TIM-3 UK BUAR I A AR WARTE, A 7l it %
%%, RCTHAEE T B R A X TIM-3 R
DA R R G PR SCRE, FEWIETLIRTE T 29 N
H 22 5 1) TIM-3 4K A4k, 4k 56 B TIM -3 Fa 4% 4 i
PRI R 3, 3 — D i e 3045 2 A BT Bm i e MR
SRR FUAR, DY TIM-3 BEIT R R 5 1 40
KPR 2P R B AL A
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EEARRARIMAETENBE Bk, B
FIEPUE TIM-3 LR F By 8 f5 /s Fe Jr B &
HORBEMHEL, BB TIM-3-Fc @& HEH
Wk ) IR Bk . 2 S5 A i O FLEh M 4l i HEK
293F Wt FIE R4, M2 ALJE ) Protein A SEH1Z
Frafife T2, RS R TIM-3-Fc fith &
Fo BRMAM TIM-3 HulEfsE 2~3 2§ xg sy
(Camelur bactrianus), & 17k, 3:65% 7 7k, HlEk
2 B g RIATUE R R RGP PUA. 7 IR
WE, $RH%GE 100 mL Ak & i itk 20 JF 45 H RNA
BEGAF & (EE QIAGEN Ad]) HHUE RNA, H
N i Super-Script III FIRST STRAND SUPERMIX it
A& (EE Invitrogen A F]) K HREUT RNA J % 5 R
cDNA. A5 PCR 4384 it B 45 bk (1 m] 42 X #%
g B S5—% PCR: Lii#514): GTCCTGGCTGCT
CTTCTACAAGGC; Fii#51%): GGTACGTGCTGTTG
AACTGTTCC; % —% PCR: LJi#514: GATGTGCA
GCTGCAGGAGTCTGGRGGAGG; T 5 4: GGA
CTAGTGCGGCCGCTGGAGACGGTGACCTGGGT.
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TIM-3 43 5% WG B 48 R 7R A K4 14 SCEE Y T i
i TIM-3-Fc filt & 2 (AL 10 pg B4R, 4 CHCE
. KA 1%BRA I EREE 2 h G, A
W3 T4 44 100 L (5x10™ cfu, AT 70 H 2 1 9% JE 4 K 3t
IR e R S PE) , EiRAEM 1he 2 J5 H PBST (PBS
A 0.05% M35 -20) ¥t 5, DL ASSE G 0
. REH=23KE (100mmol-L Y 5 TIM-3 4
1 5 G TR R TR A A B RO, IR b T U AR
KR E TGL, ¥t E kA T 1%
. MIFEMiESREESL 3~4 . Hitk, R
Pl A, BRI VR AR R ER A TIM-3 W
AR G 985 S PR TR SRAS A S 1E TIM-3 9K ifak

BBk e AR MISCIE (ELISA) XEFHIKE TIM-3
HEUHBEANEMTRE 23 3~4 RlEik)E, KAk
3 TIM-3 5 57 1 45 B PH 1 gt o A0 B e K A 78 5
A . S5 BRI SR VR o) 3G 7, SRR A ORI
FILGUAE L35 T B R oK PR 2 . H
TIM-3-Fc @& HEEEEFR 4 CEHR (Fc EEEA
BT ), KRR RE B3E 2 BIMAEH TIM-3-
Fc Al Fc |AMILA, EiR&M 1 he P& JEMA
—PU/NRP-HA &Pk, ERWE 1 h, ik
DA =i S~/ MR A ERE E G (immunoglobulin
G 19G) BB IREGEARIC LR, EHEMFE Lhe Wz
J DN Bl P T T il . €0 iS4, 405 nm 8 15 B WA
fH. HFFL OD EH K TX I FL OD 1 3 f5 LA i,
S B T B Lo K B v B AL TR R 2 S 100
ng-mL N R LB s IR SR BUTURLEE AT T .
F] T %) EE ok #947: Vector NTI Advance 43 BT & AN FH
O 1 B A1) o AR BE M T B 5 SR R T
FU I 22 76 TIM-3 5 R 9K Gk gk 47 43 26

TIM-3 YR ERE TR KB E PRI RIEF
hidk KT o BT BTSRRI 29 A TIM-3 55 M v b
POR¥EFE, PRHGH P IR, o B RIA TS 6
KIGH B WK6 H, 4 s 8 3% i 4 i i A T2 100
ngmL YA EHEN LB ARk -, 37 ChlE
LR ORI SN XY LN T S UR I N LSV
B P B2 48, 37 CHREIREE IR A ODgo=0.6~1 Y,
A 1 mmol-L ™" IPTG % S, 28 CIEIKIEFFIIR .

TR, BDWRERTEAR, IR B AR LLSRAS PR B
W, ARER RS TR MENT A iR T, &
B 4E 5 90% LA _ERIg KA R A .

TIM-3 FREMBEMREIME  H0K TIM-3 K
A1 5 48\ pLVX-EFla-puro #44, #% pLVX-
EFla-puro-TIM-3 1875 8 iUkL. TIM-3 Fa%% 41 ik 1
WAL R ¥ HEK 293T 485/ T4 5 mL
DMEM 543535 10 cm B FRILA, # Opti-
MEM £57%3& (Invitrogen A 7)) 250 puL 5 3 pg .3 i
i (pLP1: pLP2:VSVG=1:1:1). 1 pg &
KR E), SR JE I Polyfect # 447 (QIAGEN A7)
20 pL, #AMES), =RAE 10 min, AR HEK
293T M A8 F- ML, 37 °C, 5% CO, 3774t g %
2 K. UNHE BiE %S 50 mL B0 R, 5577 LA o fif
DMEM K: 7% 10 mL 4k2255 9% 1 K. UR4E il 2T
— [ 50 mL B d, 4000 r-mint, B 5 min,
¥ BiEH 045 pm JESRIEIERFEOEH . A
S8R TG, RS, BT 4CHdl. R
4000 xg, 4 C&.0 25 min, % LiE, LI DMEM £ 9%
£ 1mL =B EE . KGRI TIM-3 18555 Bk 5
DMEM #:7%4 9 mL B, MAZHERE HEK
293T 4 b o AE [ 2 R E Bt 4, H 2.0 pg-mL™t
puromycin BE4T iR ik . Tiik 3~4 #8)5, FIH 4
B A I 2 240 PR A2 75 R AT

MR ARG TIM-3 FRiEMmpatk %,
RYE LT IE PR T B 7B BL TIM-3 Fitfk (TSR-022,
L5 US20150218274A1) F¥ 41, K L 5 % 4z bk
AR, A E N pFUSE-higGled-Fcl #i A . it
— P FIH HEK 293F HEAZ KA 1A R LK protein A
Haifth 243815 TIM-3 BHIEPiE (bench marker,
BMK), PLAHT TIM-3 Faf 4 M bk it %552 o 75 I U4
BRI o, #1 1.5x10° 4> HEK 293T TIM-3 F&f 4
3% 3BT, 3000 r-min 1. 4°CL B 4min, FE
B3, UUUEF 100 L A R PBS &, 4 5x10° 41l
I 6 ngHufk (SLEE A TIM-3 BH itk BMK 5%
& [F TR BUAR AFT0-Fe, = (AR INTAE), JRE G
4°CHEH 20 min. 500 pL PBS ¥t—i, JiiE i 200 uL
PBS & &, f&H A goat-anti-human (FITC) 1 uL,
BAIE 4CHFE 20 min. T4 PBS Pt —i f5 7 135,
JUEH 200 pL Fivd PBS HE &, FIAH M4 (3
BD A ) kil TIM-3 BH 28 i i b1

FREESHRME. SFEMAH TIM-3 K
& ¥ 1.65x10" 4> HEK293T TIM-3 Fa#: 41 (HEK
293T {ENFHVE4 X BR) HEE T KA PBS #, Jf
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P TIM-3 gKyitk, Ry PD-1. PD-L1 &%
CTLA-4 gkyith, = A ImyiE) , A G 4 CHg
H 20 min, PBS¥t—iif5, A& =5l mouse-anti-His
(Alexa Fluor 488) HIHuiAM B 100 L =&, 1R2
Ji 4°CH#E 20 min. PBS¥:—iii /] 200 uL PBS H &,
R i A4 AR A oK Fi i 5 R 4 K TIM-3
SE5 110 I 4 41 i ) L g

Es
TIM -3 BB A R R 4K 4 S T2 SR R M 3
TIM-3 W5 B A F 7 g K TR S8 P ) g K i o it
FEWE 1. @PEdREF, # PCR 28—k PCR 3K
#3 VHH-h-CH2-CH3 Jv B¢, #]74 700 bp (&l 2A), LAt
AR IEAT 3 Ik PCR 3818 VHH 7 BL, #975 400 bp
(K 2B) o i Jo #ofs B2 AR R SC R U A TPl b, Jdid
THE A K B B H AT PRSI 5, AT AL BT 3R
o SCPE RS 1x20° cfu, 4 B4 R & 2C fiow.
5 bR, MOSCEE R REALPRE 24 55 B HEAT B VR
PCR i, &5 53 ) fir 2 SC R (4 N 2k 2] 91.7%,
W 7% PCR 25 FL i 2D Fron. BB m] WL, AT H 4
F1 s oA 2 e T A S s S PR LA AR I P A AN R,
N R TIM-3 HUAAR i i S At 7 1R 47 A A kSRl
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Figure 2 Construction of TIM-3 phage display library. (A)
VHH-h-CH2-CH3 genes were generated by round 1 overlap PCR.
(B) VHH genes were generated by round 2 overlap PCR. (C)
The capacity of the TIM-3 library was measured by counting the
clone numbers after gradient dilution. (D) The correct insertion
rate was estimated by randomly selecting 24 clones and performing
PCR
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Figurel Scheme of strategy to construct the TIM-3 immunized library and selecting anti-TIM-3 Nbs.  TIM-3, T cell immunoglobulin
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Figure 3 The enrichment effect of TIM-3 phage display nano-
body library after affinity screening. (A) The enrichment result
was displayed for three rounds of panning. (B) The statistical
result of enrichment fold

3 PE-ELISA #1745 S M E 3 TIM-3 PHME RRERILE

—]

rE

MBI 2~3 Fe ik ai iR B IR M, BEHLHEGE
1000 /MR ETE IR TS A ZFPAE RN TB H 9k
B, AEKESEE, IAZLWEE 1 mmol-Lt IPTG,
28 CHFRIE R S EARSE N Fo MENBITER R, 4

B &L OD B A T4 L OD 18 3 i LI, #I4H
PET I FL; PE-ELISA 45 S 3L H B 435 ipH M v b, JL
ELff (ratio: +/-) 7F 3~30 2 i), MY ELER (H
H 96 AN re B S 5 ) WiE 4 B

Ratio of control
— e b3 BD
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Figure 4 Periplasmic extract ELISA was performed to identify
positive clones.  The ratio higher than 3 was considered as posi-
tive

4 RIEFIITH

¥ PE-ELISA %5 H 1) TIM-3 55 57 1k BH 7 5 e i
EFANHERNE IR PR, IR IF 34T
M o R P 5% EL B 1 Vector NTI Advance 43 # #%
A T8 BERR L R PP 51, R P A BN k2 X (comple-
mentarity-determining regions, CDRs) CDR1. CDR2.
CDR3 7SI A IR IRl — S bk, T b i 510 22
TR AR 50 BEAR, DAUEAR i i 23R 15 29 WR
TIAFIZATLE (B 5).

1 OVOLOESGGGLVOPGGSLRLSCTAS  GYTYS) i WFROAPGKDI | RHDG. ST TISRONAKMTLYLOMNSLKPEDTAMYYC GAXUONL EXOAPY  WGQGRTOVTVSS
2 OVOLOESGGGSVOVGGSLRLSCTAS WFROAPGKQREWVSG |RHDG. ST  SYADSVKGRFT ISRONTENTLYLOMNSLKPEDTAMYYC GAXXXXX. . . XEAKPY  WGOGTQYTVSS
3 GVOLOESGGRSVOVGGSLRLSCTAS WFROAPGKO TISRDMAKNTLYLOMNSLKPEDTAMYYC  GAXNN, L RNKEPY  WGOGTQVTVSS
4 OVOLOESGGGSVOAGGSLRLSCTAS © WFROAPGKORE] TISROMAKNTLYLOMNSLKPEDTAMYYC  GAXXXNX KANEPY  WGOGTOVTVSS
5 OVOLOESGGGSVOVGGSLRLSCTAS GYT WFROAPGKOREWVSG SYADSVKGRST | SRONAKNTLYLOMNSLKPEDTAMYYC GAXXXX, .. .. XXXXPY WGQGTQYTVSS
& OVOLOESGGGSVOVGGSLRLSCTAS WFROAPGKOREWVSG TYADSVKGRFT | SRONAKNTLYLOMNSLKPEDTAMYYC  GAXOOOL | .. .. NXKXPY  WBOGTOVTVSS
7 OVOLOESGGGSVOAGGSLRLSCAAS G WFROAPGKOREWVSG TYADSVKGRFT | SRDNAKNTLYLOMNSLKPEDTAMYYC  GAXXKAX, XXXKPY  WGOGTOVTVSS
& OVOLOESGGGSVOAGGSLRLSCTAS ) WFRUAPGKQI Y TISRONAKNTLYLOMNNLKPEDTAMYYC  GAXXNXXXE. . . KXNXPY  WGOGTOVTVSS
9  OVOLOESGGGSVOVGGSLRLSCTAS WFROAPGKOREWVSG |RDO T AYADSVKGRFT| SRDNAKNTLYLOMNSLKPEDTAMYYC AMCGODC ... .. XXXXPY  WGOGTOVIVSS
10 OVOLOESGGGSVOAGGSLRLSCAAS G WFROAPGKOREWVSG |RDGG. 5T  AYADSVKGRFT I SROMAKNTLYLOMNSLKPEDTAMYYC AMCOOOL .. XXXXPY  WBOGTOVTVSS
11 OVOLOESGGGSVOAGGSLRLSCTAS ORE} |RDDG, ST TISRONAKNTLYLOMNSLKPEDTAMYYC  AAXXXX, KAXXPY  WEOGTQVTVSS
12 OVOLOESGGGSVOPGGSLRLSCTAS oY QREWVSG |RHDG. 51 T TISROMAKNTLYLOMNSLKPEDTAMYYC GAXXXXX, . . EXNXPY  WGOGTQVTVSS
13 OVOLOESGGGSVOVGGSLRLSCTAS G WFRQAPGEGI VRHDG.SI T TISROMAKNTLYLOMNSLKPEDTAMYYC GAXXKXX, . . KXXEPY WGOGTOVTVSS
14 OVOLOESGGGSVOTGGSLKLSCTAS Vo WYRDAPRKEREFVSA |GSFR. DT  NYADSVKGRFT I SROMAKNTGYLOMNSLKPEDSAMYYC K LXK, XX WN WGOGETAVTVSS
15 OVOLOESGGGSVOAGGSLELSCTAS WNIF WYRDAPGKEREFVSA |GSFR. DT  NYADSVKGRFT I SROMAKNTGYLOMNSLKPEDSAMYYC K LXK, XX WN WGOGTAVTVSS
16 OVOLOESGGGSVOAGGSLRLSCTAS WFRQAPGKEREGVAI |55DG. RT  NYADPVKGRFT I SKDNAKNTMFLOMNSLKPEDTAMYYC  ATXOOOOOL WO | XXNPY  WGKETOVTVSS
17 OVOLOESGGGSVOAGGSLRLSCAAS  TTLY WFRQAPGKEREGVAA VDRDG. NL  DYADSVKGRFTFSRDHAKNTLYLOMNSLKPEDAAMYYC SAOOOOUOOOOOOOUCONY - WEOGTOVTVSS
18 OVOLOESGGGLVOPGGSLRLSCAAS GF VROGPGKGFEWVSS Y TISRONAENTLYLRANSLKTEDTAVYYC A 1XO(KK XENNCR  RGOGTOVTVSS
19 OVOLOESGGGSVOAGGSLRLSCAAS WFROAPGEEREGVAV RYAASVKGRFT | SKDNAKNAL YLOMSSLEPEDTAVYYC  AAKCUUOUN, OOXNGNGY  WBOGTOVTVSS
20 OVOLDESGGGLVOPGGSLRLSCAAS © WVROGLGKGFEWVAS V| T YYADSVKGRFTISRONAKNTLYLRLNSLKTEDTAVYYC A | XUC0K EXXXCH  RGOGTOVTVSS
21 OVOLOESGGGSVOAGGSLRLYCAAS WFROAPGKEREGVAS TYADSVKGRFT | SRONAKDSL YLOMNSLKPEDTAMYYC  AACOCOOC JOO0OOE XVY  WGOGTOVTVSS
22 OVOLOESGEGSVRAGGSLRLSCAAS WFROAPGKEREGVAA YYSDAVKGRFT | SRDONAKKTLYLOMNSLNPEDTAMYYC  ARNCGUCONC XXX, . . XXKTS  WGPGTOVTVSS
23 OVOLDESGGGSVOTGGSLRLSCTAS S WVRDAPGKGLEWVSS TI YLOMNSLKTEDTAVYYC TIXXXXX, . . L KXXXCL RGOGTQVTVSS
24 OVOLOESGGGLVOPGGSLRLSCAAS 7 WYROAPGEGLEWVSS YYADSMKGRFT | SRONGKNTLYLOMNSLKTEDTAVYYC T 100G . KXMXCL  RGOGTOVTVSS
25 OVOLDESGGGSVOAGGSLRLSCAAS WFROAPGEOQREGVAA RYANSVEGRFT | SKDNANNTLYLOMNSLKPEDTAMYFC  AACCOOCE | )IODUODCKINY - WGRETOVTVSS
26 OVOLOESGGGLVOPGGSLRLSCTAS GSTFSTALMG  WFROAF REGVAV £ WY, TISRONTKNTVFLOM I SLKPEDTAMYYC  ASKIOOOUC XXX, . . XXXEY  WGOGTOVTVSS
27 OVOLOESGGGLVOPGGSLRLSCAAA GFTFSS WYROAPGKGLEWVAR T QYAGSVKGRFTISROMAKNTLYLOLNSLKTEDTAMYYC  ARXCOON KEXKPP  VGPGTOVTVSS
28 OVOLOESGGGSVOAGGSLRLSCAAT WFROAPGKEREWVAL ST SYPDSVKGRFTFSKNTAKNTLELOMNNLKPEDTGAYYC AACOUOL | OOOONKD|  WGRGTOVTVSS
29 OVOLOESGGGSVOVEGSLRLSCAAS CGTTS WFROAPGKEREWVAH |DKYG, TS5 DYTDSVKGRFT ISKDNAKNTLYLOMNSLKPEDTAMYYC A OOOCE | XOOOOCNKAY  LGOGTOVTVSS
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Figure5 Twenty-nine kinds of different amino acid sequences of anti-TIM-3 Nbs were identified
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Figure 8 Screening TIM-3 Nbs with high affinity by flow
cytometric analysis. TIM-3 stable cell line incubated with PD-1
Nb, PD-L1 Nb or CTLA-4 Nb were selected as negative controls
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Figure6 Purification of TIM-3-specific Nbs, which were detected by SDS-PAGE
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Figure7 Construction of TIM-3 stable cell line.

(A) Expression and purification of TIM-3 BMK.

(B) Detection of TIM-3 stable cell

line through flow cytometric analysis. The left was TIM-3 stable cell line incubated with AF70-Fc, which was used as negative control,

and the right was TIM-3 stable cell line incubated with TIM-3 BMK.

BMK: Bench marker
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