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s FLIRIER & N5 R [R] 8 R 0 — S E B R PR o TE AT (R e iR o
FLRRIE R R 236 OO BR i Lo PE IR B, MR (V) LR AR s 28 A Tl —, HLG
d P ZE S, T N S A AN A IR A U T BB AEAE — € IR, DRIE AR
SIS B AE M S5 MDA-MB-231 Mg 40 i e v 45 5 1) PD-L1 9Kk, did
SUNCGRHRE, 1R/ NS R BAGART, VR R g 5. J7ik: Jk
T HACA KGR TUAE, K5 BA 2R /1K Unique 751, §74 VHH 7B,
i F| pVHH-hIgG1 Fe ik, % VHH-higGl Fe hifkEHRE T b, f#
H HEK293F 4l FLA% 5k % 423k HLZH 47044, SDS-PAGE JAG I35 1) PD-L1 49K Ht
NSRS = O\ EZ w1 N AT RN P S 1A I S /=3 LB RN LR NT X E S
RG5, X PD-L1 GUEKPUARIRE R A ER M EAT /N R AR N B0 TE . 2550 MR 10
AR EI54E 20-100mg/L, SDS-PAGE X6 IF & A 4l E>95%, fEiE R 441 &
F5 TR %04 35-50kDa; £ AR KAE, #5 PD-L1 Hm Rk i A\ FL e
20l MDA-MB-231 H #5454, BEHTAIR BERE i, AR PH PRt RO EFHass,
FEPURIRIEN S0pg/mL i, o 9 DMHUARIBAVESR >80%; /MK MR S5 2=
W], {8 DyLight™ 800 NHS Ester iX 5 R RIFRICHUA, X HURIEVERA S0,
Z/NREEIKA TG, fERA N4 5 MDA-MB-231 [ MRi4i&, SEEATE OIF
BES GOBES BRAE. U OB JUFRAA SRR RIS, EEG1E N EERDOG kL.
4510 AL AIERT 4 A PD-L1 49Kk 5 NS 480 MDA-MB-231 A
SR T], RO CGURLE AL /NSNS R AR R R TR 5 . FTLLAAH
X 4 DMYUKPUARRT PD-L1 s Rk i N FLURE 41 MDA-MB-231 A E &R
FRORE RIS Sk, B A0 5 7 PR A

S%4i7: MDA-MB-231: PD-L1; #eK¥ifk: By



Abstract

Abstract

OBJECTIVE: Breast cancer is an important group of neoplastic diseases that are
highly prevalent in both humans and dogs. Among all malignant tumours, the incidence
of breast cancer has jumped to the first place of female tumours, and the incidence of
mammary tumours in female dogs is also located in the top two, and there is no difference
between breeds, and there are certain deficiencies in the current conventional means of
detection in both human medicine and pet medicine, so this experiment aims to construct
a PD-L1 nanoantibody that can specifically bind with the MDA-MB-231 tumour cell
specific binding PD-L1 nanoantibodies, which can be used as small animal in vivo
imaging reagents by coupling with fluorescent dyes to visualize tumours in in vivo
imaging. METHODS: Based on the currently available nanoantibody libraries, Unique
sequences with high affinity were obtained, the VHH fragment was amplified and inserted
into the pVHH-hIgG1 Fc expression plasmid to construct the recombinant expression
plasmid of the VHH-hIgG1 Fc antibody, the recombinant antibody was expressed using
eukaryotic transient expression of HEK293F cells, the expressed PD-L1 nanoantibody
was detected by SDS-PAGE gel molecular weight size and purity, flow cytometry to
verify the affinity of the antibody, and finally in vivo mouse validation of the specificity
and accuracy of the PD-L1 nanoantibody by a small animal in vivo imaging system.
RESULTS: The yields of the 10 constructed antibodies were all in the range of 20-
100mg/L, and the SDS-PAGE gels verified that the protein purity was >95%, Protein
mobility under reducing conditions was 35-50 kDa; as verified by flow cytometry, all of
them showed strong binding to MDA-MB-231, which is highly expressed in human
breast cancer cells in PD-L1, and the cell positivity rate positively increased with the
increase of antibody concentration, and 9 of them showed >80% positivity rate at the
concentration of antibody of 50 pg /mL, the positivity rate of nine of the antibodies
was >80%; in mouse live imaging experiments, it was shown that four antibodies labelled
with Thermo Fisher's product DyLight™ 800 NHS Ester were able to bind exclusively to
MDA-MB-231 subcutaneous tumours in nude mice and showed little or no non-specific
binding to the major organs (liver, heart, spleen, both lungs, both kidneys), making them
suitable for use as the preferred fluorescent dye. CONCLUSION: The four PD-L1



Abstract

nanoantibodies finally validated in this experiment have high affinity for human breast
cancer cell MDA-MB-231, and coupled with fluorescent dyes were able to visualise this
tumour in a small animal in vivo imaging system. It can be concluded that these four
nanoantibodies have high sensitivity and specificity for human breast cancer cell MDA -
MB-231, which is highly expressed in PD-L1, and can accurately detect and localise the

tumour foci.

Keywords: MDA-MB-231; PD-L1; Nanobodies; Tumour Visualisation



AimsiE R

HERGIERR
HimE T AR H AR
PD-L1 Programmed cell death-ligand-1 YRR P PR AE TP AA 1
PD-1 Programmed death-1 MHORE P AT 2 A4 1
TNBC triple-negative breast cancer = 931 S
PR Progesterone Receptor ZAIER SR
ER Estrogen Receptor MEP R Sk
HER-2 Human Epidermal Growth Factor Receptor-2 A A4 KA 752 4k-2
TILs Tumor infiltrating lymphocytes I V=2 1 Ak 2 4
ICIs Immune checkpoint inhibitors G B A R A5
ORR Overall response rate WL i
pCR Pathologic complete Response TEA LR iR
PFS Progression-free survival To it A A7 I
0S Overall survival SAAF
[HC Immunohistochemistry SR e
NSCLC Non-small cell lung cancer AN B it
TMB Tumor Mutational Burden i 928 SRAR 71 A
GFP Green Fluorescent Protein srta e H
RFP Red Fluorescent Protein AREND i 4
TCGA The Cancer Genome Atlas e 2 AT 2 1 1
FBS Fetal Bovine Serum i i
PBS Phosphate Buffered Saline TR 22 1h 3 T TR
DMSO Dimethyl sulfoxide e | 20T
CMT canine mammary tumor RFLIE I
CMC canine mammary carcinoma R AR
Ab Antibody EIIRES
Fab Fragment of antigen binding PR & B
Fc Fragment crystallizable PSS i B
ScFv Single-Chain Fragment Variable FRAE T AR X B
HCAbs Heavy-chain antibodies HEEPUA
SdAb Single-domain antibodies LSTETIRES
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F—EF %P
1.1 fiIRE=

AR ESET-FC A 1 (Programmed cell death-ligand-1, PD-L1) tHAU{F 2 i
U434k #% 274 (Cluster of Differentiation 274, CD274) 5§ B7 [AJi{k (B7 Homolog
1, B7-H1) , Z&—F T8 AN N 40KDa (5 ME A1, PD-L1 32 B4 MR 41
M. T 40fE. NK S giRRmaeik, M PD-1 —FE#2 sl v, H
ThRe S S R INHIA K, 4ifafE P ST %248 1 (Programmed death-1, PD-
1D HFCAREHUR 16 7% 279 (cluster of differentiation 279, CD279) , J&—Fh4ifu
RIMZAA, FEAE CDA+HI CD8+ T AU L & iE L B 4l 135348, PD-1 55 PD-L1
MGG, 25l T RREMT, HES T MAEE R EZBThEE, 406 T
s, /£ PD-L1 5 PD-1 #HEAEA G, 23S0 40 = A= S e k& L),
573 8 200 L 0 10 SEAT L 402 R G AR AN e ). R PELLBEIRIEIX K H &
PR 5 56 KM PD-L1 Fak kG 560, I 5 RPER) PD-L1 ik 5028, WA
I8 o2 R SR ML A A O

G R 2 A B NS AR A A R R B . TR I 22 LA R e
T RFS: A, 3 [ bria e B SE LA (International Agency for Research on
Cancer,JARC) it R, 2020 FERIRFHRHTIEL) 1929 J3HEAERH, LK
995 FIGIHAE T, Hordr, il 7E A RV Y O AT SO AR R s (R, 4R
i SR E AL T NS 5B B0 18%(8), T AE X AT T35 18 P e e 451
H oL R B L BRI 98 ke A 4 R R e B e PRSP IR 22—, L ROm RS
%2261 J3, BB 11.7%, ALERE0, SiblREIny, e b 5e E ARG
it HE AT DUREL, FRE 2ot LR 1 PR E 49.1 %, BRI RIER
WA, FERERTE N, Lo DL IR e 2 A gt e L e, R 2o 7L e 1)
PO AEAL T B FEETHIPIRES , FE A B g, LR IR RO 3 DA iR £
MR o A7, R T 30 T4 WY AR T M R T T A AR R e L TP
B Tl 012,
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1.2 RELBRESELE

FUMRE 4R FLIR b R A A pR T 52 % S B R R 17 5 SO I S T I
WAL, HETT 51 A P55 AL BB . LSk 5 43 WA LA B IR I B 425 e K 258 1
RAEAR, 25 33k e B IARY BOE 2200 K B8 2 38 B R AR I, 7™ U A i {g
3, RFLARME (canine mammary tumor, CMT) & 85 [5 I P £ LK i Rg 2 —
(41, B R A2 50%-70%, FH AR FLIRE (canine mammary carcinoma,
CMC) i CMT ) 50%!%1e At R 0 7L e 8 224N 0-2.7%1181, KA Fuxd 5,
B, SPATIRAARGNEL, TR PR IR oA o R0 A M0 3 0 R ek
B, B R AL At — R LRI R R0 R R A B B R R RIS AR R
FIJ7TSEEAE AR, R R AR R, R, SR EERH. 4F
ol B R EREENE, SEFEQR. 2. FAER. W PRt
BEE.

RANMER S AT FB: AR, Bills, SR=Emd. @4
FRE, WEERE, HTEYFRESD, HIXESHT B H AL —Em
R0 SO AR R L A ARG 2 TR S VA D L R R bR s XS
28, B\ CT. IZHIILIRIX ML AR A0 25 Tovd o U N S Ak st s JRERAL LAY
oA X e SR IORE IS S AL KPR, oVl s Al B e A s L. o AR
TR TR A A AN B R e, R AR B T R R R AR . TE R
IR b, FARYIBR R R AR 2 i IRy T 7 20, H 24 R AR R S A R 3R T
RTCIERAT FARES,  HAEE 7 s e e 7 R h e iE A . R AL S
NI AE R 53 5 A AR PRAFAEAT AR i AR UEE Y, g 38 L ARG
Py B RN S IRRRILLL KA LM Bk, mTE A N LR 7T
B A B P A 22

1.3 ANFLARERLIE

N =M R A X6 3 7L s (4 2 BR T T BUR AR AR R, A, I /% Lld
BRI R AT I BRI 2R YT LA 2 AR I 75 M
FHRGEIRIT TR, AR R R SRR, B kTR
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e IUAF R AT R TT BOR, TR AR, XSy itk b — e R i S A AR
F, o= HE 7 B (R 24 0] /R, I HA2 o7 AR fidien 24 o it = B PEFL AR (triple-negative
breast cancer, TNBC) £ 15 i A LIRS B Rl 24%12), & —RAMRIR G HA
m R R R IR R R BB TG I FL IR . TNBC 22 SR 2 1A
(Progesterone Receptor, PR) . IS Z 524 (Estrogen Receptor, ER) 5 AR FA K
K- 3244-2 (Human Epidermal Growth Factor Receptor-2, HER-2) ik B S 3 Hi [H
PEARAS 2O, DR il 185 LI P 20 W YR 97 ST X HER2 [ 3 788 1] 259016 97 %t
TNBC & TR, I H B 5 ST 52127, G ia o7 FEE R o7 2990 AR 0 b
(81, e AE, HATIRK MG R 697 IR,

1.4 PD-L1 7£ TNBC HIRIXIE R

Jit g i e 1R %R 2 R AR AT IR B LS, AR S R B IR 2 A, LG
TR RGP R, A R AR T, UK R R ThRR
“HPERT T R B ER R AREY o bR 2 Ik 4 i ( Tumor infiltrating lymphocytes,
TILs) SREFEFMHIET 2K 1 (PD-1) BY, [HiF, PPEanioh &5 8 590
[HRIAFEF AL TR 1 (PD-L1) , XFMRFPRIIACHA S TILs /) PD-1 70 FAH AL
g5, RIE T SRR TTSSVE RS, #0) T TILs WS A, AT A5
o 20 B A B G 6 R B T /795« 7F TNBC B#F AN, PD-L1 HIRIEACE L8 H
S P At o3 R L R e B 132, RO A R I NS E T, PD-
L1 Rk LRI EEMEACN 0.7%, HAZTE TNBC H, XL EFFE T 2.0%2,
F &3] IR Z, H1 PD-1/PD-L1 1) 5% 15 £ s 414177 (Immune checkpoint inhibitors,
ICIs) 7E TNBC JRJT U2 K0, TN BRI TEERE I L 2 —

[34]

o

H AT I PRISAIE ICTs RLRERIBIF SRR R W 1. ICIs 524 K Jy e S 45 1) 5 2%
PEAE AR FE B IR T A RS, BRIV ZR KEYNOTE-119 HIRFFE R X T4
VR TNBC B3 KUd, S2E AR 2k bt S M2 (Overall response
rate, ORR) A2 5%, Xf LeAGST (1 B H A IR A A AT I s 4k, I HLVAR YT AR
5 PD-L1 MIRIBIREEA LRI R ) 2. 1CTs #F— BB A7 FREOTRER B T
PRTHVEITUES , (H T S RGBT U 45 SR 22 S R BOR,  7  E 22 (R0 o LA B A

3
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KEYNOTE-522 i} 78 A& FAE 530 = B LI e S8 5 o, ) o8 ) kBP0 K FH) 40 35 Ak B
AT (1) B8 38 T8 4H 235 TH 11 56 42 2% fif % (Pathologic complete Response, pCR) B i
T2 R R BB A B AL TT AR RN, Ss Bk G AT SRS 1A e, e
FH TNBC I %2097 A0 78R TR0 £H%0 i TNBC #6797 i) KEYNOTE-
355 W FL AR B FERAS ML = BIVE LB S b, MR R AU S T B L
LRI AT B e L A7 (Progression-free survival, PFS) 77T A &%
o, JF H A AR RSN BB, 1% R T ZERR AT AIZERE b N 1)
BREH A —E A RERT, KEYNOTE-35 B 78 45 3 5 Impassion130 46 HE A —
B %I BN TE AR PR S R Bk BB E AR TNBC —203697,
K'Y PFS MR IE K Impassion 031 WFFT A, F-HI TNBC i 7E45 52 i & A1) 2k
AH ST ENRIT S, pCR MFRTHIREE T23rIWL,  HIRYT Bk 22 4l 52680 17
Impassion131 B 78 K I 5 MG FH SR AZ BEAR LE , o) & I Bk S 5 A2 BB B O
REEREE PFS BUSAAF (Overall survival, OS) B, 33X Jo 58 kB £ F Bk B 5T 11 PR
RA T Pk

1.5 PD-L1 &= B#NFEs

TE B H 2 I T VLT, W AR 2 SR B 2H SRR AR I S it e 9% 2H 24K %
(Immunohistochemistry, IHC) A&ill, @i 7 & (AR 10 FIRE T TR S A 25 &
B, XARAEML A PD-L1 4> T I3RIE K REAT 2 M e i o il e, FRAR 3L
ZE LRIl B3 BE S NPT PD-L1 ik M dkas, DLULHRIE H&E & H 1CTs ¥R
I A B £ A0 T I e 4 SR 3 ) AR 3 6 S YR T IOMLAAR S N B R B 5 L THC
R RATAELE — BRI RR R, KIS PD-L1 MEE TG HE %, #8 PD-L1 /K
SRELE — e ML b S B S A, (RN ) B E PD-L1 Rk K
SEA AR [FIASY, ARG EUR N THC oI R 8 52 30 H HOR I i 8g Joy A AR 2 2
PD-L1 MIRIA/KFE, ok JRBl s %k PD-L1 ik, DL ATREAFTE LR
JEH) PD-L1 RIXAEN, W ICEESEIUN AR PD-L1 FRORAS S I i,
AW PD-L1 Hu ik SP142. SP263. 22C3. 28-8 Xt 38 {5l AE /N4 ffa fifi e
(Non-small cell lung cancer, NSCLC) H 4T THC faxill, A 19 4 &3 7 DY F
RrIGTAR A A e AR ZE IR, 5 BB e NFATE, 5140 14 10 83 kil

4
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ZEFNAE cut-off EHIEREIA LRz, SP263. 22C3 1 28-8 7 & £ ffg Hh Al
PD-L1 #ik— SR, 1) SP142 £ e rh Gt b5 Hopth =SBk e o — B RLE
PRk, H AT THC A B4 A R PP BH PR IR i AR T BN, = 2 08 1 i s
PG PRI FEAE 48 SCREFUAR IR N 45 SR B P AT 1, RIE G — i, o33
THC For i 45 5 1) 2 1400, 40k T 5 S0 A 7504 it T S5 o7 8O HA LA 22 - Muenst ()
2 NI PD-L1 (4N E3RIAR, OS BAARIBAALE; i Li 25 ANIHEH
[AJR ) PD-L1 ik, RIfiGEHER TNBC & FIm 73R8, b af DI H, B
i 5238 F (A — P S g A AR 7 vk, 2 WnaFR) & AN R] S IS AN ]S IS HEAS ) |
FISESLIA R, A 7T Reid B A 4510 AN A, ERLEAS R 18] 5 ok 25 10 2 TA) 14 43 030
25T G B ARSI T Be i o 8 BRI b

£ B M 207, PD-L1 VAR SRR IR . Rl ok ZH 2800
FEREA L AW Sk FR AN I 7 T AT V22 Bl o DR Lk B 22 (R AP 90 30 3R A T PR st g 2
AZ i (Tumor Mutational Burden, TMB) X —#% 52 5 (I TRINST XbR 9. 1RF
AU AT I A AT BT X Her-2 BAPEMG A B i G B 1697 B 25— LR IR YT I L W
IR, BAZGYRIT A AL, ORR 5 2R =2k s 2 i Fil 6 R B B 0 BT, 7E kit
e, TMB m R AIEE T 33.3%, SAEFHESR T 14.6 H, XTHT TMB #&
RH W BIEIRFN 7.1%, MAETEH 4.0 A, HEZFRT. RT0F%EG2 EM
&, JE TMB BAWE ), (HEFFEAAEERR, 5 IHC —FE IR HETIRE 1,
AN [] (RS DS 5 FRAS [ P ] 4 e DA LR IEAS M 2 ) 64T panel 55 20MES0AIE, JF H H T
TMB MK 35 B BN ATE, X — A7) 75 BEAE DL bR B A A% &

BB AR FRAR R A, 7 7R C B2 3 s SLli i 7oA
IGPARSTT Sk, BON RIS EE T . LL PD-L1 #0250 AR AN RE I Bl b
S R A A AL ) PD-L1 ZRIRIL,  [FINIERERSHE 5S¢ T PD-L1 fEREAS B {4
A R 2B 100 PR A T BT 4R o X b AR AR N AR Iy XA 52 g eSS IR P T4,
FRATEERT PD-L1 2230 7 BURE 1A 105 AL 2 I =B 1901

1.6 fRRIIESHRITIEK

fiifk (Antibody, Ab) & B itk P4 B2 525 52 L B B B o A o S )i
SR A RIREER I, BRIt RIS R BT, BRI ER



PPN 2 1 e A

LG PR EE R P4 ESE (Heavy chain, H) P28 (Light chain, L) 41
B BN TR, Ry RAK, 7 R/ME 150kDa A, B 1-1 ES
Pilk IgG HIn Bl 1gG FE 0 NPiR4s & B (Fragment of antigen binding, Fab)
A4k S EBL (Fragment crystallizable, Fc) , Fab Bt BENAIZ4E X (VH/VL) FIF/ME
SEIX (CL/CHD) #p, Horh B RIEREE 1 AR X LRI 2 R S TR 45 & 1oy, FR
NEBET] AR X F B (Single-Chain Fragment Variable, ScFv) , AEME AR HEAT 45 =

PEU. Fo Ber CH2 A1 CH3 M, 5 M0 el BA A K

HOOC COOH

1-11gG ~EHE
Fig 1-1 Schematic of IgG

1993 £, Hamers Casterman %5 \52I#F (Nature) 7% & i IRARIE 1 7L 3% 53¢ M35
HEAE — PR IR R IR BRI LA, b R AL — AN S T A8 X R AN SR 1R
SE X CH2 M1 CH3, FRNEHEPIK  (Heavy-chain antibodies, HCAbs) , 7 F &%)
95 kDa, 4Kl 1-2 fi7x. VHH =2 &/MIORE e B PR & 1R IR B B
FUHIA (Single-domain antibodies, SdAb) , 43T A 12-15kDa. 2003 £, g
I35 P A ) BRI B AR Ay %4 “Nanobody ™, BPGRK AR,

B 1-2 HCAbs REHE
Fig 1-2 Schematic of HCAbs
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SEGHUAMLIL, VHH RAAWREEN:, N S& 1 N A R A HRHE
54, 7% 90°C i M &AL HL G i VHH (B E RmEiE, ek E SHRs &
KIEe7), MfESHUARNHEL VAT &SRR VHH BA &EyE, VHH 1
CDR3 B AL AL, BER NG N B AR B )22, VHH R —
ANEFERTARIX, SR, TCRIRE G B, v I B R AR AR SRS — (¥ L R g
f%: VHH 73 F&/bh, SHESENRMED, Fib e 58 goks 5 A E
FEGLAR I Z [RIVE AR 1, 76 80% LA b, PRIHARIE & ity N AL A, B#AIK VHH
PUARAENIRTT 29 S e SR o H T 9K BT AAR ~ e R, BRAIILImPR A, PR
K VHH $UR S5 H0iE E 8 A s iA ) Fo Bl & 3R0E DLE K ILTE My HH e 32

LR

1.7 RICER

FOCHRE, R ZAE I A A S A R IR 3 S LU, R Re g 7E
W Ry B A I BRSNS 2 5, e IT R 5 — RO e P i o), X bR
PR AT DU - & M2 bR L, GLE AP e o SE A6 vh B iE 12 W AN ER R IT 7055 o |
THEBRORE T, JoRb i fe a2 & T HBE R R EPY, Xt EmE
FEBOR B AR AL e AR, B 2470 AL URCIRAS N, 23 Tl e
T IS RN R AR — € I RER, RN, W51 LA S 2 1 R AR AR T
DT FELERERIL, RAMSIOCBARAN T ANF B, XADBLREIR
E “Stockes firfe” P78,

FECGR E SO —FPESREBE IR (B s ShE BT WO RED I, BEfE I
LI R S e A A A AT WG BEAT SR I, AT e UL L 200 42 22 RE HA 7
RPN, BT, 2OGRE T &z Wi AR 29U, H i Wi oot Gukbf 2
POCEAK. FYRL, PP, & ORGSR Gupl S50,

& 11 TR 4R
Table 1-1 Classification of fluorescent dyes
sTE 4T7R

(UEN ey i Pess B
Molecular  Molecular
Type Name Advantage Drawbacks
weight formula
PN 3323 C20H120s TOLHRE R SOERIEIIEUR
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Fluoresceins

;7;3[62]

T

Cyanines

LA TIES

Rhodamines

% 5 2[5

Coumarins

T I g 2
[66]

Boron-

dipyrromethenes

Fluorescei

FIRERERIOCER
Fluorescein
isothiocyanate

(FITC)

S5-IV
S-carboxy

fluorescein
il tb =9 )11 e #
Sulfo-cyanine 3,

sulfo-CY3

TR AL T e
Sulfo-cyanine 5,

sulfo-CY5

Tefe -G e
Sulfo-cyanine 7,

sulfo-CY7

P B
RhodamineB

ZH 6G
Rhodamine 6G

TER

Coumarin

TN
Boron-

dipyrromethene

389.4

376.3

630.7

656.8

682.8

479.01

479.01

146.1

191.9

C20H1105°NCS

C21H120

C31H3sN20sS2

C33H40N20sS2

C35H42N20sS2

C2sH31CIN203

CasH31N203Cl

CoHs0O2
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1.8k 1%

DG BUG I T 07 V5K ot i B B, ) tn 4 £,5% % 22 I (Green Fluorescent
Protein, GFP ) . ZL{4%¢ %8 1 (Red Fluorescent Protein, RFP) I Cyt % dyes 257
TR RHIEATARE0, T 9 8 1 Bk A 15 St T AR fAs N 1 5 6,
AN FEEOR IR HOR A T LA R 65 5 088, (LG s s i 7 BRI S
AN B] ) SRR 5 5, G0 SR T VR B E S N ] SR R PAT AL, SR SR AEAN[F] I
o 8] X S B0 BN A HEAT 22 SR EHURE , DU RSB H040s o (H 2 SEIR BN A SR A
G GRh A A B 18] 22 R T A3 R 22, AR L Z R, M Al I B BAR g s
T T 0F 7] — 2H S 56 0 RAE AN A 8] f ARG EAT RS Bid %, B ERENIC 4
J LR R ) AR AR L, X EA IR 250008 B s ffy m] S 0707,

PTG B 1 BUR S5 B 562 B 58 4 — 8, TR RSOk 2 H UG 4 el
PLX/NEIDIEARAS R AR AR AT AL 23 . AR AN 717K 1 AT E AT
R 2T A= Rk 2 ORI B I — RS g AR R, AR S E T
P B R (R R (55 5 s UG R T B2, ] AR L R A AR
VeRE, RN ROE FEREE, U R, A AR BRAE AR S 25 7 B i 5 i %
JIHITET4 I A AR A B S UK 1A 2 SR 28 B I e A Je S L Th e v T
PRACTRIN I EEAR R 5 2 AT R A E il R IR IE 2 G ARIC I B AR € KOG, BRIt RE
XoF Ji R ) 52 21k R B A RO B AR AT B S VPR TP, g7 B, ROGUE ARG &
TE MR (1972 T DAL TR 51 555 DR R Al A 45 H B Dy B B F /O

1.9ERHERE

D EITIEPEARES (AR SRl WA RS E A= 0E 1 €1 PO R Y (AF <SG K/ A ik e
it MR EIEN, PR PUAR SRR SO RS R AR DL 81, XA
H A Bl e LA S %

1.9.1 TCGA ¥R
Jeg e F K20 &)1 (The Cancer Genome Atlas, TCGA) & 2006 4 /& [E [fE

RERE TE P AN NSRRI LB 7E F BB 15— iSO e S i AR 0 H o 122 s e ol o i g
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ANEEE EA B R REAE R, R 1A RAEE (B A FE T
) WV R IR, RN i 7R A8 R . mRNA Kik. miRNA £ik. H
HAL S 5 Bl AR ER A O e i R AN T m R R Bl S, 0 TS
BRI Y B REE AT LSl R R AR TR TR,

1.9.2 GTEx #iEE

FERAL-H 4K TE (Genotype-Tissue Expression, GTEx) ¥R ZEIC&E T T 4
fa e N RAB R B A (1) 5 i 2 I e AL L R B O Al Bl , HOREARE &5 T ARZ A RIA
IR EARAL . XA H AR /T e R B N SRR AL 4348 o R DR Fe o 5 78, %%k
W 2 AR TAE Z IR NER 7N RAN R UK S M 2L DR R A AR s e 4t 1 3= B 3t
A5 B, A BT B RN T A5 R Rk /KCF 5 184548 S (] i A EL AR AU

1.9.3 CCLE #i&E
FENEANM R B A4 15 (The Cancer Cell Line Encyclopedia, CCLE) %(#f ZE 245

TiEwE e e Bk BRESZRMENASEAR R, b BTk,
BEAh, IR RIE . R RAR . IS . SR pRaAE . AREE . $5 DL
a2 AR, XS CCLE Aok oy 1 5838 H ARSI A &
BT G AL, D RAEOT FE K e 25T A Bt 1 A 2 S i B 1200,

1.9.4  Uniprot #i#E
Uniprot (Universal Protein ) #4822 /7 it H U 51« Dhfe (s B LA AR SCH
FAV SR 5] IR SR e 2 —181-82], #4 7 a$E EBI ( European Bioinformatics
Institute) , SIB (the Swiss Institute of Bioinformatics) , PIR (Protein Information
Resource) — KEHaFE BT, Uniprot A& 4 ERIE KB 71 2238 0 2% B 7S 4% . EBI
(' European Bioinformatics Institute) 53): WKy AE) (5 B0 50T (EMBL-EBD &
BRI A= B2 AR SRR =5 EMBL ) — 873, MU 7 T35 (5 G114 Fric oo 0 8 e ik
IR N, CA ANy 4 BRI R 20 2 A i AR . SIB (the Swiss Institute
of Bioinformatics) B4: AL T 5+ H P FLAY SIB 1 514E4" ExPASy (B FKEH A
T 240 k5548, A o8 T 8 0 B2 5 T H A e 0 O B B Uk X 42 i . PIR
(Protein Information Resource) ) PIR H 1984 4F 3¢ [& [H 5 AE Wy < 0t 78 2 4
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RBALLK, MRS T U BRI G AT B A 2 B U 545 R

1.10 HBHFMEX

I T RCARAE IR 2 W7 T B R . AR AR i A2, PD-L1 735K
TR A, I AT UARE A I 2, D9 5 R R B AR R JF Hr T
SR AN T EHEAT IR N AR AR 50 RT DA bR ARIRAS X 25 B 1 DL AR T OR
ARG P RIRCR - B A ETRE 2 70 7 SR I IRET TR AN 2R S MR S 1 e e
R, i R AR TR 2R AN R (4 D REAT N A BEEAT IR, A0 R R (7R B
SF-FDG #tA2 HR 45 78 4 A1 L 4 A 5 P A 22 3 T R ke g 121

TGRS IE VIR T ARMEZ T 3. R UIRR 3 BRI DR T TR,
X ons 1E A GUR R H S0 A X > A BRI, 2 R R G A AR 22 5k B 1) g 4
M, SR EE B BORTUE 2 ARG EAF NG . AT A b B e 40 B £
IR T7 SR A GUERL, WAFAES KA BRI AL 1 ) J, R T 43
TRARBOR DY oI 2 fr) i, U 2 Bl A 2 4 m] AR T iR 4L 2 N A o B )
B E R DERA € SR AL 58

(B S A N RIS 2 AMIFOG 2 AR R, A% B AL e 4 £ 18 P ARk
JE DG G HIN T AR AERAAS I, 1T LS 0 12 P A0 e 0% 98 o X e 4 L ) o e 2
pride XS EEBGER, BRI, R Bia)T, R cBUIBRME,
RIEWEE AR, BUEA SR SO

11



DL =22 7 =S VA e

$£-F PD-L1 ZEHEMEHIE

J% 3¢ PD-L1 Kyl S, /& UL PD-L1 AE AR, &3t R I K 1) 7%,
K FI% e MR h PBMC Ayt RGN . SCEE R R B 2 REIE R AT, 456 A
F I B AR R ARG AR PR S R, AT RAMYE N — B PD-L1 (138 A Hi)5
LG . ARADA NI R ET, TG, E4. RiE, WiE, UHRE
f6-5 A\ FLIRE MDA-MB-231 41l 25 A1 711 PD-L1 bifds.

2.1 MRERE

211 EESEYE

& 2-1 SERFEAEYIME

Table 2-1 Experimental primary biological material

R FR KR
HEK293F 4 iz ATCC 41 ¢
NFL I MDA-MB-231 4l ATCC 41 ¢
& B S A R F S et 7 R

S5aF NEB

fiy By e A A NEB
N7 T =EHA

JFRL A <5 i

212 FENUE

R 22 LA EEMNSE

Table 2-2 Main instruments used in the experiment

INE Z Y EPET
-86° H. AL A K IR VK FE HEYIN
CO, MRz 758 Thermo

B e R IR A

12
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R 22 SEIPFTH EEMB/ER

Table 2-2 Major Instruments Used in the Experiment Continued

P& A CVRI I
COy 1H iR IR 7 &% CRYSTAL
(ENFEEAZN CRYSTAL
BTG B AR )
1518 50 B Olympus
AR Thermo
it R A Thermo
IR TAER SN2 TR SHEARE IR A7
AKX DU )1 AJG A Al R A B )
il UKL AT R A A PR A
RNl Thermo
T A BACKMAN
LUK A N4
e K B B (EID AEAERAFA]
BT R =2
PH it WA CHEMND HIRAR
R AR Eppendorf
BEEARAX Thermo
PCR 1X Applied biosystems®
(D wiivini-ans B SRR 3R PR 7
ek A IKA® VORTEX GENIVS
WA ks s SCILOGEX
Zeba B0 Eh A Thermo
30kD HEUEE Meck

2 B AR AX
T X
R

life technologies™

invitrogen by thermo fisher scientific

ERYITH I B P B & AT PR 7]
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21.3 FZF

R 2-3 KRBT EERAN

Table 2-3 Main reagents used in the experiment

L WHIEZp

G

OPM-293 CDO05 £ 3¢5
OPM-CHO PFF05
quickBlue PRIE G4
TEMED

To A # R RL/ R R G R

RPMI 1640
PS
0.25% i £ F i
FBS
PBS
1.5M Tris-HC1
DMSO
=%
IPTG
ToIK AT
DyLight™ 800 NHS fig
DMF
4%% T %
PVA
2YT
IETN-~
RYEER
FHER
TWEEN 20

it BRI R A R A 7]
it BOHIA AR A IR A
ABEC R B S e AR AT IR ]
sigma
TIANGEN
Gibco
AT
Gibco
Gibco
Biosharp
Solarbio
Sigma
AT
AT
AT

Thermo

Thermo

T
Sigma-ALDRICH
Starmetre

BBI

BBI

BBI
VWR

14



%5 % PD-L1 A HUEM %

2.1.4 iBiRECH|

21.41 ‘ARTEEIEFE

B 50mL #iA% — kMR 0, E THMET TIEGESR L, HBREK
RPMI1640 ATEa R IR BT 04, BAEOENREA 45mL BiffE, A 5mL Jif
AMIEM 0.5mL F & R-HE R UPURGHEI, WREYHEEHELEFT 4° C
VKA, BI 10% FBS + 1% PS B4 M 52 455 553k

21.4.2 HBETER

8 35 V5 A7 400 P T ) A BV A, AT R TR s LA & kAT, JF%
50%0 RPMI1640 %353 + 10%[1) DMSO + 40%[FI R4 5 bR 4, BECHL
JZE 8

2.1.4.3 HKTIER &AL E]

(1) HIKZEHH (1000mL EJ7)

 2-4 HIKGEHRECH]
Table 2-4 Electrophoresis buffer preparation

%l Ji & SR
HZ®R (Gly) 14.4¢ 192mM

Tris 3.0g 25mM

SDS 1.0g 0.1%

(2) FLWriE e (1000mL FLJ7)
R 2-5 H I A Y YR ]

Table 2-5 Preparation of Kaomas Brilliant Blue Staining Solution

%l iR
% L iE R250 1.0g
FH 450mL

VKB R 100mL

15
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(3) Wi (1000mL i J5)

& 2-6 iR ACH]

Table 2-6 Preparation of decolourising solution
il R
B 100mL

VKB TR 100mL

(4) EEEEE CEAEBY 10mL)

R 2-7 5B
Table 2-7 Separation Gel Preparation

B 6% 8% 10% 12% 15%
7K 5.3mL 4.6mL 4.1mL 3.3mL 2.3mL
30% Acr/Bis 2.0mL 2.7mL 3.3mL 4.0mL 5.0mL
1.5M Tris (pH8.8) 2.5mL 2.5mL 2.5mL 2.5mL 2.5mL
10% SDS 0.1mL 0.1mL 0.1mL 0.1mL 0.1mL
10% APS 0.1mL 0.1mL 0.ImL 0.ImL 0.ImL
TEMED 8uL 6uL 6uL 4uL 4uL

(5) WAERIE (AR 4mL)

R 2-8 WIFRACH
Table 2-8 Concentrated Gel Preparation
FEH 5 5%
K 2.6mL
30% Acr/Bis 1.0mL
0.5M Tris (pH6.8) 1.3mL
10% SDS 50uL
10% APS 50uL

TEMED 4uL

16
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(6)  ANRIAREE 73 B B ) e £ 70 S Y
R 29 ARRES BRI BT

Table 2-9 Optimal separation ranges for different concentrations of separating gels

3 B AR BT TR
6% 50~150kD
8% 30~90kD
10% 20~80kD
12% 12~60kD
15% 10~40kD

(7) 1x TEA Pl

Iy MIFREL 15.1g Tris, 94g H#EE, 5gSDS T IL Be#rrh, hnA 800mL ddH20
PREEARRG, EAZE 1L, BH 5X running buffer, {3 FHATEL ddH20 $ b 41 B
HNIXAEH.
(8) SDS-PAGE loading buffer (ifJi)

250mM Tris-HCI(PH6.8), 10% SDS, 0.5%¥RE i, 50%H M, 5% B -tk LM
FCHil 9 SmL, ImL &35 25547 T-20°C .
(9) SDS-PAGE loading buffer (JEifJ5i)

250mM Tris-HCI(PH6.8), 10% SDS, 0.5%JRMy#, 50%H i, BlHN 5 mL ,
1 mL 73350547 F-20C.

2.1.5 BREHARRE
A S8 T FE R BT 1Y) HEK293F 40 o A\ FLBRJE MDA-MB-231 4 jifis ok B
T ATCC 4 it % .

2.1.6 RIGHZE

2.1.6.1 LAPD-L1 A% S iHikige ik E

(1) [EAH % % 0 o g
B 5o PDL1-Fc APUE, XTI&TE I FEEAT S 1 %A%, 4 PDLI1-
his APUE, XT 5 — 5015 2 1 U8 D¢ G v BEHEAT 5 2-3 FO [ ARk .

17
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SRIREE— R, K BARPURE AN 96 FLAR, AR A 8 AL, BANFL 100
uL, 4°C, BRI R; LIS K, 2k 96 FLBE MMM, LA 200 uL i
B, =i (20-30°C) T, £ 3D iEFEIRG % LW E 2hs G105 AR,
fLFH 200 pLPT &8k 4 R, AEHUERFLFN BEFL AN 100 uL (5 B AR B4 e (£
iE OD260 [I{EA 2.0 FifkE) , =R (20-30°C) R, f£ 3D Jefikas Ligs 2
h; FEERPUEEEWRAER, BFLINAN 200ul PT, 358 8 &, 48T MFLF A 100 uL
100 mM HCL, =iz (20-30°C) F, 7E 3D jef%#k% % LR E 5Smin; 5 HCl R M
5 min iR G, KEPURFLAI IR AL IR 5 3 5 B A8 B R HE %% 1Y) EP & HLA ORI PH,
TBA): BIRE WK IN N3] 1mL & NEB 5aF I EP &, 37°C, 220 rpm,
5 1 h; 7& EP B A 1x10"° A~/mL BG4, 37°C, 220 rpm, W& 1 h;
EP & HUEEWAR, i PBS BEATER B HOMRE, 7E5°H Carb HUPEMN Kan fifth
[¥) LB [ AT AR EBEAT G FESes, SERUMR S, BT 37°C AR Seie s
SRGET MR B AR AR
(2) 4N BRI L % Ok S

A5 FE IS 4 P T e 4 o A 7 e 58 3 R e 15 30 0 0t s e 28 e B e
AT 240 M 75 14

B4y 5% 100 SBHEZHML, 300 g, 3 min 250025 EiEW, 1 mLPT HEE
PeHESE 2 K, %0 100 uL PUiEER S (0OD260 fEH4 2.0) , IMATAHK PBS %k
A& 500 pL/4, 4°C, BHEEAXEIELIEE 2 h; 300 g, 3 min B OBPUAE LiE, Hit
RPE FIGEBIN 2 %, 3l 5x108 ASFHIEALA 53109 ANFATEA S &, T 1)
PBS #ME 500 uL/%, 4°C, BHEENEHE 2h; 300g, 3min &O0EB EIE®R, H 1mL
PT HEEHRIFELE 6 K, REKMIITIEHR R — 8 EP &, FiH PBS /&
B2 K, 300g, 3min B.OER B, SEREAEITIE; H 1mL § NEB S0F’
P BRI 4B piE, 37°C, 220rpm, FEIRIEE 1h; 7E EP & A 1x101°0 4
/mL FEIWE K, 37°C, 220rpm, ¥ 1h; EP EEUEEWRE, 144 PBS #HT
Tof P52 A5 HOM #2547 Carb HUPEA Kan U ) LB AR b 2E47 1 B2 525,
SERCRARS, BT 37CCIHARIT A SRR S R Gurh Wk A SRR
(3) Phage ELISA

H &8 7 R W s AR S 5 H 3T s R 7

18
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SEIG S — R, ¥ B bR PR & A A AR (I 96 FLBRG, BEANFL 100 uL, 4°C,
BBOL: His ARZEPUE RS AT, 1%BSA S8+1%PVA 314, 1%PVA X}
fE, BT 4°Ci#; 11 96 FLIRFLBINA 2YT/Carb/kan iAW, #fL 450-600 uL ,
M Sk PR s SR e, B T 96 FLURFLAR L, PREXAE ) , 3 P AP ER LR F 55, 37°C,
220rpm, R EEFE; EIRHE K, ¥ 96 fLR B LBREA B, &L 200 uL
) 1%PVA H R, =R T, 7£ 3D ied iRz L3 2 h: ELISA #of2 B,
BSLA 200 pL  PT i ¥ 3 3, $ATRARMA: FHRFUARECH, TRELT 505 96 IR
FLIEP B SR BRI B4, 75 BIRSLAR 55, B T B0 HLA 4000 r/min, B4 10 min;
UM B AA L3E, AL S0 uL, =i (20-30°C) K, 7£ 3D jiefEikas L% 2
h: 96 FLIRAFFLINA HRP-M13 Hifk 100 uL, I (20-30°C) F, fF 3D ied k%
a5 FRESE 1hy 1YL 96 FLAR, BFFLAH PTIEYE 3 i, FH PBS iYL 3 i, TR
Wik, LI 100 )L TMB, MEEEE, 37°C, 10min; BFLIIA 1 M R 50 L
21k, R ARG 450 nm A ROV ' BE AR PREBA M 38 b C H Ardi R 455 ODA450:
FAMEPLIR S5 & OD450 >2 MITifE) 4 5% .

2.1.6.2 PD-L1 EEInARiigESRIA

(1) BUkiE

{8 ] Tiangen Jo N 75 3= URL MR 2 30H& (585 DP118-02) fREUFAL, H
D RS R B A 15
(2) Expi293F 4 75 51648

B—3 15mL #UAE BRSO, E T4 TAESE S B, A 9mL OPM-
293 CDO5 58487734 Fl s ¥ Expi293F 4HMAETEE MR P B, AR e fa
EIE, LRV 3TCKEIT, BWEES), R KERL BT RN (4 1-1.5
SED  BUHERAE, B T5%IAEBHITE RS, BT R R TR A
B B4R R AR 254 9mL OPM-293 CDO05 56 A Rs = R 2.0
i, 250, 3min B0y HRGIEWE BIE, BRREAEEEOEIR, REMA 12mL
OPM-293 CDO05 5¢ 41 F5 ik B AL AR SR WKIT TR S AL, K P A e e v e
& 50mL LEEM T, B 37°C, 5% CO2, 120rpm CO, [HIRIREZ 25 E 7% .

SIS R, TR AT IS R AR B, AT >90%, BEAEAR,
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FARIKREE N 3x10%mL; A5 AIAFIH R <90%, B0, 4
WEHBE 15SmL EO0EF, 250 g, 3min &0, WEI8EEEE, A 12mL
OPM-293 CDO05 F& &35 7R L s & A, /NCIRSIAIREIR, WA MRS # 2
H S0mL TEEFEIRH, N 37°C, 5% CO,, 120rpm CO, fHIEIRZ #5595, R
R ZJEHRR KA. Expi293F 40l I H H ik FE 2N 3x10°/mL, 22-26h G54 1
5o PR RIAT — AR TR bl UM BEAN L 2x109/mL . 5 ZEHEAT 7%
Tk, WAL T 3-30 A,
(3) Expi293F 4% 17

VRAFRT— R, BUIER B3 977 Expi293F 4iffl, F 30mL OPM-293 CDO5 5841
FRELVRBEA % BE Y 7103/ mL HeAh T 100mL JoRE BRI, SR AE 2 R K20 i 2%
JERFERE 2x10%mL, 37°C, 120rmp, 5%CO23i7f. HEA 4K, HREEFFES
HERT 1h JEON-20°CUKAR :  BCHLERAER: L 4mL OPM-293 CDO5 58 &5 7 4 T
15mL B0, ZA8 I 1mL DMSO. il & 20% DMSO [ OPM-293 CDOS
PRAFIG TN 4°C#% M A 10mL BWUE, /NOWRAT Expi293F 48 5-7 W0, &
TR IR B RAFE %, HIRAAERFERT 94%. IR A 75 22U R A= 24
M2 T SOmL B0 A, 250 g, 3min 2500 WG 28 E BiF, 1A OPM-293
CDO5 Fe4 ks FR i Eoa i, fE40M%s B0y 2x107/mL, VB5J, MMAMFEAF 20%
DMSO [J OPM-293 CDO5 A7k, 18%5). {F418% N 1x107/mL, DMSO & A
10%; A ImL/E K20 S 5 TR E T, MIGEERT P ERE S, #r
B IR GBS T--80°C, 24h JE ¥4 4l LS 2 A KRR AE .
(4) Expi293F 2’ G

HU Expi293F 4iifis, AHEMIETHE, MG R 94%0L L, B0 % N
1.5x10° A~/mL, 50mL. H4ACHILF I GeilF)-DNA SN AE# R gafet, 4
T 37°C, 120rmp, 5%CO; MiF .,
(5) WImEhEE

LM RALNEE 0 K, /33T dayl CR44J5 24h) | day3. day5 tHE4n ik =
AAFER, F£T dayl. day3. day5 MIAFRKIE LA 5%H OPM-CHO PFF05 %Rk}
(6) HEZML

W e 5 AN B R &2 SomL 3.0, A E 0L 5000g, 250 10min,
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HCEIE B ISR B, IMNSEAFA Protein A P45 &SRR S,
SRIGIINAEFRLF 1) Protien A WG, B TEGH L=IRLSE 2-3h. MEAZITHE, ¥
FERBREEIIN, WL Protien A WSS &I H, R4 A Protien A #4 AR 137
W T It s el B @A EAE S, A 10mL #7411 Protien A PR R
MYEELE 3 UG WIRIUERITA B8 A LiEH e 2B B s, H SmL
T4 Protien A WEEBITEEMIE; N ImL T4 Protien A it i He A fig S k)
FFPCEER] 15mL —RPEEOE T, B ISR I 2mL Bl Protien A P/l
W, T ACHUEIIRY 10min, BEE =R, VN A SRR PR, 2
HE
(7) [ Buffer & #

¥ Protein A AALINEL I PH TARE R PRI, TEAEM AP C R
FATRFE N CACBRLF IR T, N buffer UK 2 2888 U84 B 0
Ab, KBS AL 3000rpm, 20-30min B0y B0 EEHCKHIEE RN EY e,
FERVEWCRIEM, TR B = ZI B AL, 7KF &0 0L 3000rpm, 20-30min &
Oy EEEE, HRERGSHOETR] 500 5 ZREIEERE, REKED,
AR B ITUATRINGE A &, TRINE ¥ buffer, FH1E AR EEHE>1mg/mL, THE
PR D B BRI SR S 1.5mL EP &b IR AR
(8) & SDS-PAGE #illl

TR FTRRIEME O &S, —Hm A Loading buffer (R) , —#HINA
Loading buffer (NR) , PCR 1% 98°CAbHE 10min; K AR [ 5 47 i B T FE Pk A Py,
7 HL K ARSI\ 42381 Running buffer 23, H¥KAME I [FUL Running buffer 2]
LUK S5 07 i, KA 7 2 ELZE IS I R AL BRI (0 B R A AR IR ST N FLIN 5
MMESERE S, LR IR Rk, TRy 80V, JEAZ 30min, JEAZ EHTA EE
e — Sk B2 ERIUNIEIRTE MG 70 B EELE 6-8%, HEEFL N 100V, RREEMI%E
TGRS B R, A s Rkl RO B KA o AR B e SUBCE T
PR EERRA], RARARIT IR, IR T, BARR &7 4, SN
R, AR AR T RO, B TR E, St Thy BREEE,
A ddH20 Pl 2 R A, AR R .
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2.1.6.3 XT3R1EH PD-L1 goKIniki#EiT FACS I8iiF

FE#| MDA-MB-231 4HfERk & EAE 70%-80%, JNN 2mL 0.25% iR [ B
W A4 AR T 0.25% 56 8 B AL, VAL 1-3min, T3 B S AEE T 0
8, RRARMO R B R 40 M T B AR RIS I 57 2 BRI, DN SRR 1) 58 A 85 7%
£ (DMEM+10%FBS) 2 1LJEEG N, 300 gv 3min B0 2% (R EEE, F 2mL 584
B IR B RN T A, BT TR AR BN RAAFR 4 M B T 15mL — IRk
BT, o PBS FiBEE 10mL, 300g. 3min 250, EE PR 3 K. 293F [AtE
4if. MDA-MB-231 FHPHEZHAELS LL 3x105 NI/ Test, 100 puL/Test, 432HF 96 £L
U &4, 300 g 3min &0, W2 BiE, H& 10%FBS () PBS, # /4 30min, 300
g 3min B0, W2 BIE, EE PR 2 O ARl PD-L1 A 4% 0.1pg/mL.0.5ug/mL .
lpg/mL. Spg/mL. 10pug/mL. 50pg/mL ¥, 100uL/Test #ikE, 4°C, ¥ H 45min;
200 pL FEFLIMATIA S 1%FBS ) PBS, 300g. 3min 200kEk 4 I, W2 bi;
%4 Juckson 1] Fluorescein (FITC) AffiniPure Gost Anti-Alpaca IgG VHH domain {F
B, 1:200 #ikE, 100 pL/Test, 4°CHiE & 45min; JIATIAE 1%FBS ] PBS 200
uL/Test, 300g. 3min B5.0oFEHE 5 X, W2: BiF; A PBS300 uL/Test Hig,
# B E o BRI

2.1.6.4 DyLight 800 NHS HEgit4Ric PD-L1 4K ik

(1) #tridEH

BUE SRR E T 1.5mL EP B, JIAIE &K DyLight™ 800 NHS fE. V&
EI5 G, BRI E — /NS o I8 I i A 2 E A O AT AR 25 B T R R
DyLight™ 800 NHS EEHE}, BHIRZOCARICHIPUAT LIRS G .

% 2-10 DyLight NHS B3kl 45k
Table 2-10 Properties of the DyLight NHS-Ester Dyes

DyLight Dye Protein(mg/mL) Mlgiacrez(s)ld Protein(mg/mL) Mgia;et;:ld
350 <2-5 12.5-15 >5 10
405 <2-5 10-12.5 >5 7.5
488 <2-5 10-15 >5 8
550 <5 10-15 >5 8

594 <5 5-10 >5 8
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% 2-10 DyLight NHS EejuklfRet:sR
Table 2-10 Properties of the DyLight NHS-Ester Dyes Continued

DyLight Dye Protein(mg/mL) M]giacregc;ld Protein(mg/mL) Mgirezld
633 <5 10-12.5 >5 7.5
650 <5 7 >5 4
680 <5 5-8 >5 6-7
755 <5 5-10 >5 6-7
800 <5 5-8 >5 6-7

DyLight™ 800 NHS i ¥ {8 H B 7 24 /™ %42 B b1 8 F AR M BE JR Joit ok it

(D Calculate amount (mg) of DyLight NHS Ester Dye to be added to the labeling

reaction:

amount of protein (mg)
MW of protein

X10 xMW of fluor = mg of fluor

* 10 = Molar-fold excess of the NHS-ester dye to protein

@ Calculate microliters of NHS-ester dye solution to add to the reaction:

100 pL
img -

mg of fluor (calculation #1) X pl NHS-ester fluor solution at 10 mg/ml

* 100puL = Solvent volume in which the 1mg of NHS-ester dye is dissolved.
(3 Example Calculation:

For ImL of a 2mg/mL solution of IgG (150,000 MW), 13.9uL of DyLight 800 NHS

Ester (10mg/mL) will be used.

2mglgG

——————X10%1040.06=0.139 mg of DyLight 800 NHS Ester
150,000 MW

100 pL

1mg

0.139 mg of DyLight 800 NHSEster x =13.9 uL of DyLight 800 NHSEster

(2) Fric&E A SDS-PAGE Al
A58 %8 “2.1.6.2(8)” .

217 Gir5ah

AT AN AR B R 4 2 73 BT CytExpert 5€ %o
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2.2 ZERE55H

221 LAPD-L1 A% mimikigse e &

g 2-1 ), BT =%0HE A PD-L1 [EIAH RS S S B, SIS PVA fLs
BT R, S RME 2-3 P, FTE4E MDA-MB-231 L5 [ 140 i
HEK293F LAV HE R R T 5 RO D) NI 58 S )% e e 3k45 1 XF PD-
L1 £ J711) phage JF

Bl 2-1 =$E PD-L1 BIAEFHERIERBE GE—H)
Fig 2-1 Three rounds of target PD-L1 solid-phase screening camel immunobanks (first round)
CEE: BOAS—ReREAMmERAR, O U RRIEHIEE PD-1 VLA, @2 fkn
JEBEHE PD-L1 AL AL, O KR AEE, @RRURFERIRGUAE; X DU G e e 1 AL
KM, I3 PD-L1 #EAUABHMEMSS 8. D
(Figure Note: The figure shows the first round of solid-phase screening results, (DTargeting

PD-1 from the immunised camel library, @Targeting PD-L1 from the immunised camel library, (3
The rat immune library, @ The natural antibody library of the camel; analysing the degree of

enrichment of these four immune libraries, it can be concluded that the PD-L1 target is positive.)
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2-2 =HHES PD-L1 BEIAERIERR e RE B8
Fig 2-2 Three rounds of target PD-L1 solid-phase screening camel immunobanks (second
round)
CEVE: BOAE AR, ASREE S PD-L1 4L gk 8t 17 iiie. ONE
AL, BRI 1X10834mL, @24 PVA L, AR 1X1084>/mL, @AEASL, #ik
WL 1X1024/mL, @7y PVA fL, HHIKE 1102 4/mL, &AEASL, FHEIKRE 110"
ANmL, ©H PVA L, WHIRE 1X 101" AS/mL; EAFLEHRELZKRT PVA 7L, )

(Figure Note: The figure shows the second round of solid-phase screening results, which was
continued with the camel immunobank PD-L1 as the target. (1)Protein wells, drop plate
concentration 1x10'3/mL, (2) PVA wells, drop plate concentration 1x10'3/mL, (3)Protein wells, drop
plate concentration 1x10'2/mL, (4)PVA wells, drop plate concentration 1x10'2/mL, (5)Protein wells,
drop plate concentration 1x10'"/mL, (6)PVA wells, drop plate concentration 1x10''/mL; Protein
wells were enriched to a greater extent than PVA wells.)

A 2-3 =#% 5 PD-L1 BRI EEE (B=5)

Fig 2-3 Three rounds of target PD-L1 solid-phase screening camel immunobanks (third round)
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CEE: BN =ReRMTRIRS R, DLIRSE G PD-L1 NEE Mgkt T imik. OvE
FHAL, WK 1X 103 4/mL, @ PVA L, WHKEE 1X 108 4>/mL, @AEALL, iR
WRE 1X1024/mL, @2y PVA fL, MK 1X1024/mL, ©REASL, WHIKE 1X10"
MmL, ©XF PVA L, WK 1X10" AY/mL; EAFLEHRELZ KT PVA 7L, )

(Figure Note: The figure shows the second round of solid-phase screening results, which was
continued with the camel immunobank PD-L1 as the target. (1)Protein wells, drop plate
concentration 1x10'3/mL, (2) PVA wells, drop plate concentration 1x10'3/mL, (3)Protein wells, drop
plate concentration 1x10'%/mL, (4)PVA wells, drop plate concentration 1x10'%/mL, (5)Protein wells,
drop plate concentration 1x10'"/mL, (6)PVA wells, drop plate concentration 1x10''/mL; Protein
wells were enriched to a greater extent than PVA wells.)

2-4 ¥R PD-L1 ZHPRIRESRTE Sk B
Fig 2-4 Targeted PD-L1 Cell Screening Camel Immunobanks
(B Bydpuimizcss R, PAIKGE A% PD-L1 8L ST ifiE . O PR IES AR
MDA-MB-231, KA 1 X108 4 /mL, @ NP4 HEK293F, #HGKE 110134
/mL, @NFHPEAN MDA-MB-231, JEBKE 1X1024/mL, @4 HEK293F, %
BHREE 1102 4/mL, ©NFHM4IAE MDA-MB-231, R 1X10" A/mL, © MM
g HEK293F, K 110" /4>/mL;  FAPEZH MDA-MB-231 fL & SR F2 5 W] 8 KT 1k
#iffg HEK293F fL; 4 PD-L1 $E A7 2% A I 40 PD-L1 #8526 7.

(Figure Note: The figure shows the results of cell screening with the camel immunobank PD-L1
as the target. (DPositive cell MDA-MB-231, drop plate concentration 1x10'3/mL, @Negative cell
HEK293F, drop plate concentration 1x10'3/mL, ®Ppositive cell MDA-MB-231, drop plate
concentration 1x10'2/mL, @Negative cell HEK293F, drop plate concentration 1x10'%/mL,
®Positive cell MDA-MB-231, drop plate concentration 1x10''/mL, ©®Negative cell HEK293F, drop
plate concentration 1x10''/mL; positive cell MDA-MB-231 wells were significantly more enriched
than negative cell HEK293F wells; cell PD-L1 targets had affinity cell PD-L1 targets had affinity)
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BEALPkIE 96 4B sm M 96 FLAH, LA PD-L1 #1 BSA 734k 48 ML,
733 Phage ELISA 25 Rk 2-12 firn, RHPDAEL A 96 FLIkH B EAFEER S
PIfL, KM REEES HY PD-L1 YA —E M2/ 77,  FHE v R 7 1)
SRRV MRENE, KRATRR.

Z 2-11 Phage ELISA 4553
Table 2-11 Phage ELISA Results
PDL1 ¥ 5if% OD450 i{H BSA (BitE) FurfE OD450 #fH
0.700 0.251 MM 0.607 0261 0231 0.103 0236 0471 0.159 0.107
0.731 0.169 [0.900| 0.703 0.489 0487 0.175 0.121 0.112 0219 0.104 0223
0.681 0.607 0334 [0.830] [1.957 | 0.711 0.163 0.169 0.184 0214 0.169 0.364
0.683 0314 0.759 0.720 0.514 0.599 0.176 0.105 0.187 0.178 0.111 0.253
0.717 0589 0.698 0515 [1.597 | 0.615 0213 0202 0.165 0.105 0.601 0.307
0.559 0.629 0.707 0.618 0.564 0.172 0201 0.189 0.182 0.571 0.314
0.264 0.798 0.739 0.126 0.618 0.611 0.181 0204 0.172 0.129 0.184 0.336

0.863 0.591 [1.079]0.797 0768 0.325 0.754 0215 0405 0.363

2.2.2 PD-L1 EEPRMMAERTRIE

¥ 3R#311 10 4> Unique /751, ¥4 VHH F B, i A pVHH-hIgG1Fc &Ik i
Frafa, #%d VHH-hIgG1 Fe $i44 #4H R IK PR K] 2-5 970 S U5k 45
10 AN E PR 4> T EIILE 50-70kDa, FF&#5HF hFe b8 fa K150 7K/, ki
R, WHHTRIK.

B 2-5 BURIRENER

Fig 2-5 Plasmid extraction results
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Fl HEK293F ZHfi B R s LA APk, £ BIE 2-12 s,
x 2-12 EHGPRTBRIRE=E

Table 2-12 Expression yields of recombinant nanobodies

. o . ] R =
BikmE 4 Sk fnﬁ- BB oo (mg) (45 buffer
PDLI-1 50 2.58
PDLI-5 50 3
PDL}-S VHL 58 ?;8 50mM Tris-HCl
PDL1- higGl Fe  HEK293F 5 :
PDLI-15 50 13 200mM NaCl
PDL1-17 50 1.8
PDL1-40 50 1 PHS.0
PDL1-41 50 1
MLI-1 50 30
ML1-9 50 5.

WAL TS I PR % SDS-PAGE IRIGTE, % EEAE KR/, K194
Rl 2-6 s, HAEHAGUATE S T8N 53.6 kDa-59.38kDa, HH T HEEEALAE
FI, fER RN B AR AIER RN 35-50kDa, 5 Uniprot il JL-F—8, H&EH

e, AERERGE, AT RABEAT SRR IR

120KDa-
100KDa-

120KDa-
100KDa-

70KDa-

70KDa-
50KDa-

S50KDa-

40KDa. 40KDa-

30KDa- SOKDx;

25KDa- 25KDa-
14KDa- 14KDa- 14KDa-
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&

& QQ\)

120KDa-
100KDa-

70KDa-
50KDa-

40KDa-

30KDa-

25KDa-

14KDa-

120KDa
100KDa

70KDa-
50KDa-

40KDa-

30KDa-

25KDa-

14KDa-

&N
F N
Q' QQ

120KDa-
100KDa-

70KDa-
50KDa-

40KDa-

30KDa-

25KDa-

14KDa-

120KDa
100KDa

70KDa-
50KDa-

40KDa-

30KDa-

25KDa-

14KDa-

e

A
5 N
¥

K

N
QV
Q

120KDa-
100KDa-

70KDa-

50KDa-

40KDa-

30KDa-

25KDa-

14KDa-

14KDa-
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9
& N
&

W

120KDa- |
100KDa-

70KDa- &
50KDa- =

40KDa-

30KDa-

TS TH

25KDa-

14KDa-

1

2-6 +NEAHik SDS-PAGE B E
Fig 2-6 SDS-PAGE gel plots of ten recombinant antibodies

(KiE: | A: PDLI-1; [ B: PDLI-5; [ C: PDL1-6; [/ D: PDL1-9; K E: PDLI-
15; B F: PDL1-17; [ G: PDL1-40; & H: PDL1-41; KlI: MLI1-1; ElJ: ML1-9; K
10 AN AR I THE > T8 53.6 kDa-59.38kDa, HH T HEFEALAE, TEIEJHE %4 & AT
##%h 35-50 kDa. )
(Figure Note: Figure A: PDLI1-1; Figure B: PDL1-5; Figure C: PDL1-6; Figure D: PDL1-9; Figure E:
PDL1-15; Figure F: PDL1-17; Figure G: PDL1-40; Figure H: PDL1-41; Figure I: ML1-1; Figure J:

ML1-9; Calculated molecular weights of the 10 proteins in the figure are 53.6kDa-59.38kDa, and the
mobility of the proteins under reducing conditions was 35-50kDa due to glycosylation.)

2.2.3 YKRILIRFEFNS FACS 1E

10 N EARBYUKUAR, F FACS BAFGKELA L PD-L1 A s 305 i A\ 8
Y1l MDA-MB-231 fI45 & - 9K PuiARfd A & 0.1ug/mL. 0.5ug/mL+ 1ug/mL+ Spg/mL.
10ug/mL. 50pug/mL FIZKHTIAR 100ul/4H. 5RER: 10 NKITiA S MDA-
MB-231 A KRImEE S, 1ng/4l (10pg/mL, 100uL/2H) B, KHE Pk bR
>80%.
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% 2-13 EHAYKPIES MDA-MB-231 ] FACS %iit

Table 2-13 FACS statistics of recombinant nanobodies with MDA-MB-231

PR (%)

PRI E (pg/mL) PDL1-1 PDL1-5 PDL1-6 PDL1-9 PDL1-15 PDL1-17 PDL1-40 PDL1-41 ML1-1 ML1-9
0. 00 1.68 1.68 1. 68 1. 68 1. 66 1. 66 1. 68 1.68 1. 66 1. 66

0.10 47.93 92. 80 91.23 92. 38 13. 11 12. 28 9.78 72.73 19.09 37.55
0. 50 93.00 94. 72 98. 25 94. 63 16. 80 17.65 60. 05 91. 83 18.55 38.29
1. 00 95. 95 95.10 99. 13 94. 88 16. 80 24. 83 81. 60 93. 33 30. 17 61.35
5.00 97.13 96. 09 99. 23 96. 45 41. 65 37.91 93. 35 93.13 64. 97 81. 46
10. 00 98. 95 84. 20 99. 90 97. 18 42. 67 61.63 91. 64 94. 35 72.61 71.67
50. 00 90. 23 92.71 98. 78 87.58 88. 12 77.78 96. 60 93. 83 85.75 90. 38

(E: PUARWKEEN Opg/mL B,
human FITC 5 MDA-MB-231 40t 4E— & W AERE
SR, B 2-7 WKL ARARILPUIARIRE A 0 B I BH 2D

AN B R S0

VEgh &,

PD-L1 nanobody binding to MDA-MB-231

150 -

100

50

Positive rate%

0.01

0.1

T
10

VHH-hFC log10 Con.{(ug/ml)

1
100

R EREENE

Bz AR 1k

PDL1-1
PDL1-5
PDL1-6
FDL1-9
PDL1-15
PDL1-17
POL1-40
PDL1-41
ML1-1
ML1-9

B 2-7 EAGKRIIALS MDA-MB-231 ) FACS ILE 4t
Fig 2-7 FACS summary statistics for recombinant nanobodies with MDA-MB-231

YHRIPHPE A 1.66%-1.68%, 2K NG —Hi

+
e

EBEAEPURIREE A 50ug/mL I SE A1 ) /K] PDL1-17. MLI1-1. PDLI-9 iX =
AMNPURF G TR AR TG, FEPE s PRIk, RIS 45 R I ik B T+
% 100pg/mL B}, SEAJIHEEER] 90%LL I, BARZE R T
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# 2-14 =ANEBEHYKSES MDA-MB-231 [ FACS 4iit
Table 2-14 FACS statistics of three recombinant nanobodies with MDA-MB-231

FHHEZR (%)
HiAAWE (pg/mL)  PDL1-17 ML1-1 PDL1-9

0. 00 1. 66 1. 66 1. 66
0.10 13. 05 12. 28 76. 31
0.50 16. 80 21.49 89. 12
1.00 27.56 24.83 88. 36
5.00 41.65 45. 00 90. 39
10. 00 42.92 61.63 92.16
50. 00 89. 16 77.78 95.12
100. 00 99. 69 91. 36 94. 27

PD-L1 nanobody bindding to MDA-MB-231A

1350 -
e~ PDL1-17
- 4 ML1-1
=]
£ 100+ ~ PDL1-9
o
Z
@ 504
o
0 !

1 I I 1
0.001 0.01 0.1 1 10 100 1000
VHH-hFC log10 Con.(ug/mil)

B 2-8 =ANEMAYKIiIAS MDA-MB-231 /] FACS IL&4iit
Fig 2-8 FACS summary statistics for three recombinant nanobodies with MDA-MB-231

ZAWIRIRE R, TR HIREN 10 DNYEkPikS = % AL 40 &
MDA-MB-231 /1 ¥ tb e m, v LAEAT J5 225156 .
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2.3 g

RN % N 0o I g € B N 2113 N 1 7 N S L 1| R 3L SN
NIEHUAE BRI 2SI BORFIR T A o BoR &, B A B R iR R 4
AR 2 A AL TR A A T 4 Jg& 7 1 R 190

FATIRE AR S AR AN M 5 B AR 1 Btk -, o LA 0 AR S M B RE T 1 8 B
A M AR A To PR E R e 70 1K) B BRI Rl A AR SR A . £E HAT SR Fe35 7754 1)
TERN, R B 4005 & SR 40 M Rl & 1) A S S i A nT A7 s AG 5E,  BET 5 57
T R R B e BE ALY, 2 H TR R B B AR T ROR . R ATRHOR I
SRR F SRR G SIS ARG L A AR v BRI S R I L Ry
S VEHUAA R AL 1] 51921,

8 A S I BOR P AR U RS g , AT ST 2> T 20, AR R IR D
IR AN 25 2R A IR 30, (R AZEOR IR AN B, B ke, TIEE
K, ANHOR A e AR A i ve P R /D 04, B SR e ROR, ik va e f %2 Al ik
1X104 A, EAUHARPE 1 X101 A& .

AR T A JE 7S 3 AR 2 A 5D 5 1 22 IR BE IR, Je ot B DR R HRER, 4 N B0k
PRGN 7 o A AR R R R 2 A B %), R O 1 AT AR R O e 25 R S A
E RV, P R R AT E TR, 2 3-5 R EE AR, LIRSt
R S VRO EE 7 MR BRAR LU, B 28 345 R e S ME RO EE 7 I AR 0L, IR
R R R AR T DL B B8 BB IE DR, RS — 5 AT X ) 4% B . N JB AL
s M FZ B AT DA e Y B8 55 5 PR S 1k 45 6 IO e A4, BRI Z PR U Y
PURERAL, FATHURRAL BTN, g RS IR T 12 W i A& % ]
FARPERAIKYE . A PD-L1 PUKHUAR I %23 T B AT A 1565 S FEEAT
W T A R A AR T e 1)

PRI MUK PR, K B 9% B AR T A4 1) =R 20 A W] AR 45 g 4198,
A SRR S S IR, BE S MAI A I T 200 b o o R R, o e e A
JTRHR i H 75 SRR e Ve R A VR N S

AR SR 0T A B S8 36 S g% FEEAT T R0 TE AR TR IR AN —FE M7k, 2 phage
ELISA %F, 381575 H WS PD-L1 5 — @R A s b, s by it 2k
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PRFIGE IR DAL A, SN BORAS A R BRL: BRI UG, % 10 4~ EE2H PD-L1
GURPUAREAT T HiZbRE Rk, RiXRZN VHH-hIgGL Fe. iX 10 AN EHBLAM
F= 8N 20-100mg/L, SDS-PAGE 4 >95%, & 45 - i N4 AR 45 R IR

10 MRIEMEAGOKY UM, #BRES PD-L1 &Rk it AR 4i e MDA-MB-231
B4, 1ug/4l (10pug/mL, 100uL/4H) B, KEBPUARRHME R >80%. J&4E
SeiG A, BENLIERE 4 DK $iARPDLL-1. PDL1-5. PDL1-6. PDL1-17)#3H47 /N fli%
PR AZ S 5

2.4 Z5ip

BT HAT ARSI R, DL PD-L1 NEER, IR RREAR, Hil#%
110 4> PD-L1 EAGORPLMAE, HiBEERAMMA, Jik 7 segeh il & m 10 AR
YRR S N = I LR 40 MU bk MDA-MB-231 G 8 m M 77, wER 4L
S5 /N SR A Y AR IR 32 R4 o
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== PD-L1 ERREFMEHR

BRI WS R E TR IR T 5 MDA-MB-231 =R A1 10 4
PD-L1 GKFUA, FFEAT TARSMNGAIE, 3R1F T RGPS R . AFFEEYIsbiE 17+
4 DN PURBEAT R AURHKREIEAN /N B AR P 38T -

3.1 M ERE
3.1.1 REEI SR

3.1.1.1 RIEsh

To i 58 973 JELA (specified pathogen-free, SPF)Z¢ lfi 1 Balb/c-nude /> iR (6-8 J&
18-20g) , KA EEREDRERMGARAF, HIWEKIET .
No.110322230100548668, SELRVFAIES: SCXK (3) 2019-0008. zh¥fli HimisE
& TACUC (SEREhMeE S5 HZE 512 il sl a5 ).

WM T E NG E D> 5 R, B ERINENZ IR . &R
FERMEANRS: £E SN RO T ERR 5 S —RRES. SR EES
BRRIGZOR A BV LR SRS AN .

3.1.1.2 EE{UEE
Fg <2127 .
3.1.1.3 FEiXF
28 & “2.1.37 .
3.1.2 RWHFE
3.1.21 mREE
ST TR SR, ARE SR BALB/e B, SEiit R
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PR AR BRI, AL T A K B AR A 47 1) MDA-MB-231 41/, 41
WS BOHT— W, SEHORTEERE IR AL, AN R IRIFAE 80%-90%. {3 FH JER A 72 7)
AL, B.03F 15, BATARIAETHKEDE 2 K, DUAE] 2 5Ran i i i
() H (o MR AR M TSR s S, 2R B R K HEAT RS, TR0 M BV 1 R R
N 5x107 A/ mL. SRS R RAERR R Tl B R T A M e b
FEST 0.2mL, BERRAIMESA 1x107 Ao BeRhar AR AR BRI SR AL B, BERh AN
H BTN 700 RO &) RS RO N HE R BT NS, WG REED, AT SR 4T4) Tom,
LA JE IR B R A . — MREF S 3 R AT DL T B R, e S
SE MBI KRB I AR B SRS, AR AL 100mm® B
WAL BT, AT — D A N SE 5

3.1.2.2 IMRRIAKIE

Hhr e LIk 15 H MDA-MB-231 407 R#R B, &R B kS & R G
B2 7V ESS 1 DyLight™ 800 NHS Betric 5 AR EE PD-L1 UKLk, T1E4
J& Oh. 2h. 24h. 72h HJAN[R] IR A] £ SRR BB AR 2O G AR I, BABLEE PD-L1 44
KGUARTE /N AR A 0 73 A O o 5 )5 —ANF 1] R REE BTN S K R B 2R i
AEFERN SR T 53 VR BRI GO MRS . XU AN Rg 22 A, WL%E PD-
L1 99K S R BTSRRI B H R RS

3.1.3 Git5nth

SEI6 45 BN PerkinElmer IVIS® Lumina I R 40 %4 3 K624 i K, @it
Living Image Software AT % EBAZ 7 #7 -

3.2 RS Hh

3.2.1 IPRIEAEARREZRR L&

1EHE PDL1-17 9K P E N isLi il , P mik &N S0ug/mL i, 5=
FAMEFLIRE AL &2 MDA-MB-231 SEH 15K, M3 PRk E G, SRR b2 14
b, BEIAE] 99%LL I, RIMER] LA B Z Ptk 5 MDA-MB-231 4 il 35 A1 1A% &= .
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f§iFH Cy5 #1 DyLight™ 800 NHS g4y %) PDL1-17 HiAk#AThric, 1 Fhadot
FRiC BIPURIES— RN, A25708 N Sme/kg. 450K 3-1. & 3-2 ffios: Cys
bid BT 5 /N B SRR 2 I AR R S P 45 & 1T DyLight™ 800 NHS #31d
PR S5/ R R BN LA R4S, REHMI RS & o BRIAE 250
DyLight™ 800 NHS X A4 347 #5 1o FH I M4 BUAR 5256

Liver,

7,

o o

Spleen Lungs Kidney |

Rted Bl %

Toh WEHE -

3-1 DyLight™ 800 NHS <k} LI
Fig 3-1 DyLight™ 800 NHS Ester Dye Experiment
(EYE: {8 DyLight™ 800 NHS #rict PDL1-17 VEST 5 48h #E R4 5 7046, 72h IR &
REAMIEIEA A, RS R DUTHIEA Wb B AERr Stk oA, IR DT A e s o 7 A1 D
(Figure Note: Systemic distribution in nude mice 48h after injection with DyLight™ 800 NHS-
labelled PDL1-17, 72h distribution only in the tumour site and peritoneal cavity, organ imaging with
minimal non-specific distribution only in the liver, and strong fluorescent distribution in tumour

sections)

o

Spleen Lungs Kidney

B

.

AR o 1%

yyyyyyyy

B 3-2 Cys Jeplszig
Fig 3-2 Cy5 Dye Experiment

(B f# /] Cy5 #ric PDL1-17 3515 48h #5425 404, 72h filvi S 0 F1 345 4 »
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HIESS AR T < USRI i 8047 R ARy S M A, iR D0 A 5 5 70 A1)

(Figure Note: Systemic distribution in nude mice 48h after injection using Cy5-labelled PDL1-
17, distribution in the tumour site and tail at 72h, large non-specific distributions in organs imaged
liver, both lungs and both kidneys, and strong fluorescent distribution in tumour sections)

3.2.2 INER3E{K 800 NHS [ stk sl &

{4 F§ DyLight™ 800 NHS Ester H4e Bl HEAT /N OB AR AR L5, 2 HUNER, B
Bl 257 8N Img/kg. 10mg/kg. MAZAREY: X425 DyLight™ 800 NHS Ester
GURLG, GYRHE /N B AR IR SR N 8 TERS b 4, A IRIREE, 72h Y Ju RSB
ANEBURTE AU . BAR UG S5 S ] 3-3 F1E] 3-4 Ffiw:

DyLight™ 800 NHS EsterfL 44}

Radiant Efficiency
2

24h 72h L
& 3-3 DyLight™ 800 NHS Ester BiJuk} szl
Fig 3-3 DyLight™ 800 NHS Ester Single Dye Experiment
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ASER RN GERL SR IR 45 SRR I Cy5 eRbmic PR T AN SRIE /R, 5
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ATARPNEE, H58:H MDA-MB-231 fiUg4i &, 5/ R 32BN 3 L7 %A 3R
FEgE G BRSO YeRI B TR N IRAE, 72h AR E SRM I MLR, 5 B g
JUT-EA AR RS A . DR TE R/ R AR 2 BUR S50 - HE A DyLight™
800 NHS B AR HLiAbric .

N TSP PD-L1 GOKPUAAE S 4L 43 43 A 1 0 1 Szt e, ¢ 2 2
DyLight™ 800 NHS 7% Jkbtf Bkt t ok ) PD-L1 PKFUAHEITARIC . /N RIS
ZUEEERT 700~900 nm I FE AT LA GG SR FEARI),  JUFA 2 fE lutgad
FEAE AR RSO, T ASRAGHE M LA 1 R 1103 i IX B K0, A
A RUFHR TG, WIRANBIZNER R BUEK LT, ES YIS A UG it 7t =
AU ERHALSL, DyLight™ 800 NHS Yt Jerb2 —FMir a4 4kl *F 770 nm
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