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[ Abstract] Objective: To establish a high sensitivity, high specificity and rapid method for the determination
of soluble PD-L1 (sPD-L1) concentration in human serum based on electrochemiluminescence, and to verify the
method to meet the comprehensive purpose of a detection method. Methods: Based on the Meso Scale Discovery
(MSD) technology platform, mouse anti-human PD-L1 antibody was used as the capture antibody, and biotinylated
goat anti-human PD-L1 antibody was used as the detection reagent to quantitatively detect the concentration of sPD-L1
in human serum. The key parameters of the detection method was optimezed and the quantitative range, accuracy

and precision, recovery, stability, dilution linearity, selectivity and other properties of the method were validated.
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Results: A high-sensitivity, high-specificity MSD method for rapid detection of sPD-L1 in human serum was estab-
lished and the methodology was verified. The quantitative range of this method was 9.375 ~1 200 pg-mL ™", and
the precision, accuracy, recovery, dilution linearity and selectivity are satisfactory. The samples remained stable
placed at room temperature for 4.3 h, at test bench for 4.3 h after dilution treatment, and at the refrigerator
(2°C ~8C) for 24.4 h, freeze-thaw for 3 times, and in an ultra-low temperature refrigerator ( —=90 C ~ =70 C)
for 101 days. Conclusion: After validation, it suggested that this method could be used to quantitatively analyze
the concentration of sPD-L1 in serum to provide a theoretical basis for the pharmacodynamic evaluation of PD-1/

PD-L1 immune checkpoint related drugs in clinical research. It also has potential applications in personalized therapy

and concomitant diagnosis.

[ Key words |

VT AE R, B OR B 22 1 BIF 5 A I 0 AP i R 40 2
A 3k 22 i idk 3 ML AR IR B S i 3 P 40 L G
oA 57 HEAT IR RE B SR T A 2 TR, Hoh i
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Human PD-L1/B7-H1 DuoSet® ELISA ix 7| &
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& Capture antibody, Detection antibody, Human B7-
H1 Standard 25 ; 5 B8 3k 2% & ( phosphate buffered
saline, PBS, 3% [E Corning /A &) ); 4 M E H & H
(BSA,JLRt R FE R AT R A H L 41E5 . AB010) 5 5
WAL PR -20 (24 4 A AL 2 50 A R A AL, 5
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A H)) s Ex405™ PE AL ( 3 [ BioTek 24 #]) ; LRH —
ISOF A= A 55 37 46 (L9 55 TR~ A A% A FR 23 W), 45
I A1 24 °C ~ 26 °C) 5 B bR AL IR 7 Al (JBEIBE DL K
S5 AR A B ) s MDS 96 FLAR (3 [ MSD® 4
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@ f9: MDS 96 LR &L AN A 30 L BTk
PD-L1 #i {& ( mouse anti-human PD-LI antibody ) ¥
W, B AR S A, BEAR IR 7 A R PR 24 1S min )5, K
BH2C ~8CHALRK., @ Uitk 7 L, H1L
JA 300 pL PEHEGEMR 3 W, fE4R LAt @ B
LA 150 WL 5% BSA ¥ W, 35 415 B B, B 5
T bR AR R 5 4,25 C 450 remin TR G IR E
Ih BEATE P @ ke FHBEW Ve # 3 ¥k, 40T MSD
M, 7E AR AL N 4350 A 30 L bR o i 2R FE &
R it 00 TR/ 5 A o, T T AR AR IR 9 A L 25 C
450 r-min R E 2 ho & IEY FEARICH T
A PD-L1 $i {& ( biotinylated goat anti-human PD-LI
antibody ) ¥ ¥ - FHVE MR UEAR 3 ¥k, 30+ MSD #g, 4 4L
JA 30 WL A= ¥ = bR il B9 FF Bt A PD-L1 H 4k T A%
W, B AOBE AR, CE T AR AR A, 25 °C 450
remin~ PEHIRE 2 h, © Ml SULFO-TAG-Streptavidin
VR VR BEAR 3 WK, 4A T MSD #ie, &AL IA 50 pL
SULFO-TAG-Streptavidin , 3} #z & & ¥z , i & T B9 b5
B4R 75,25 °C 450 r-min ' HRGIRE 1h, @ B
FHVEM e 3 W, 48T MSD Him , & LA 150 pL 1
W, 75 1 ~ 30 min A 32 %, Ao ) 3 K A
MESO® Sector S 600 Hi k2% % Y6 AX 5 HU A5 B, I 3R
JH SoftMax Pro 7.0 Fll Microsoft Excel 2007 {4 #E4T
Bds o b Beit
5 AEFHRIEANR

X ST A IR sPD-LL R BE % MSD &
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Ji T J7 R . (D bR 2 5 E 50 L 1S
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R 5 A8 ) AL 8] B9 5C 2%, I ol D 2 5 el 0 9k
HEAT LA, 55 52 AL ) ¥ B2 722 57 28 B0 coefficient of
variation, CV) S & B i 1 S5 S8 AH 5 b 78 (8L 22 [] AR
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(LQC,25 pg-mL ") 3 AN B /K F B BE S, A 7 1
il 8 B N E Ay B 7K, e K P J 45 S A7 IBE ) 3
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sPD-L1 % &5 4 9.375 ~ 1200 pg-mL ™", H:
w2 3 BE iR 20 A ST 43 T HE E S BRI R R A
ST AL, el b A T 2 R AU R B e A A Lo R o
M2k 145 S FLIR) OV J45 e B A5 0 I B A 5 b i
(206 RE {38 H, W3 1, AR o il 20 e & 1R
(ULOQ) FlsE & FBR (LLOQ) CV # 0. 0% ~29.9% ,
HARKWE S B CV 7L 0.0% ~24.0% 5 [l N ;
ULOQ F1 LLOQ ) RE 7E —20. 6% ~26.6% 2 [i] , H
RAURPE S RE /E - 12.9% ~22.5% 2N, %45
R4 ULOQ K LLOQ £ CV <30% .RE fE +30%
0 B9 B 42 52 0 o, A 25 R R A CV <25%
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2 HAT AT 1 32 RS B R AR P

K1 e &AWES CV M RE %

S A /pg-mL ! cv RE

1 200( ULOQ) 0.0~12.7 ~4.8~10.4
600 0.1~13.9 ~8.0~16.5
300 0.2 ~14.7 ~12.9~10.0
150 0.0 ~21.5 -10.5~13.0
75 0.0~17.5 ~7.5~7.8
37.5 0.5~16.5 ~6.0~22.5
18.75 0.4~24.0 ~6.9~21.1
9.375(LLOQ) 0.0~29.9 ~20.6 ~26.6

2 BEEMEHRE

o 2 B 20 HE A BLFE 3 AR TR H % HQC,
MQC 1 LQC ¥ B # b FEFEAT 6 ANl ST 23 Hr 4tk A8
PEA A 7 3k ARG 5 BE KO, DLER 2, R S IR 45 2R n]
AR M & GE R, AT HE N CV FE 1. 8% ~
10.7% {5 N X IR 22 M TE -9.9% ~17.2% i [#]
P, MR 25 TE 3. 9% ~ 27. 9% 3 Bl 19 5 4 4tk ]
CV 7£5.3% ~11.7% {5 [E N ,RE & -8.3% ~ —-3.2%,
FEEIREN 0.3% ~8.5% LI RFFH CV <
30% RE 7£ +30% 5[ M, B HQC,MQC 1 LQC 4
PR 2 S 5 T W A A 4 R TE 30% LN Y
F2 2 AR, 3 WIS Oy VoRG %5 BE R UE B PE AT 5 2K

FR2 TERBEER n=6,%
K5 5 A LT
B cv RE MR cv RE SR 22
HQC 2.4~7.6 1.5~12.7 3.9~20.3 5.3 -4.3 1.0
MQC 1.8~5.6 -9.9~12.0 8.1~17.6 8.6 -8.3 0.3
LQC 2.8~10.7 -6.8~17.2 4.0~27.9 11.7 -3.2 8.5

3 mEEgE

J7 ik N R B WL 3
x3 HEBEZER n=6,%
P il e [l e e ] (] i %
HQC 75.5~97.7 82.7
MQcC 74.7~99.4 86.3
LQC 82.9 ~109.7 95.9

N A K — —

N ML sPD-L1 #8530 #7 #E 4 [0 8 A8 74. 7% ~

109. 7% 3 [l P9, 43 B 4tk (8] 120 05 6 4F 82, 7% ~ 95.
9% 15 FEL Y, AN TR) v J3E B i Atk P L i) [l i 5 3 7
60% ~ 140% Z [8] , A J5 B AL [NSCR A5 255K .
4 BEM

o PR AR T AR TR S5 A 0 B ) 0 4 AT
T RD, S5 W3 4 ~ 3% 6, R UET T, B 5 &0
Al 3 W, IR CE 4.3 h, LR G CE 4.3 h,4 ClCE
24.4h, —80 C i 101 d ff§ RD ¥y 7E -37.7% ~
13.0% JEE A, 754 RD 16 +40% B 4% % by i, 7 W]
FeE PERE A A LR A1 IR E .
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x4 RN E M n=3
RS JE 1000 pgemL~' (HQC) B HR 25 pgemL ' (LQC)
R RS B pg Q (930954 pg Q
ifﬂu{ﬁ/[)g-mL_l RD/ % i‘f}ﬂ“ﬁ/pg'ml_‘_l RD/ %
Hr i i o 769.789 — 20.698 —
YAl 1 IR 783.926 0.8 ~11.9 24.412 5.5~23.7
YRE 2 IR 819.180 4.8~19.7 24.711 12.8 ~24.7
YRE 3 IR 819.920 4.6 ~11.6 23.594 5.3~22.9
x5 EBIREH n=3
PSR JE 1000 pg-mL~' (HQC) PGV 25 pgemL ™' (LQC)
W% R S B pg Q (990954 pg Q
Sz AE / pg e mL ™! RD/ % SEAE / pg s mL ™! RD/%
B A T o 769.789 — 20.698 —
FEi4.3h 775.122 -4.4~7.3 20.041 -11.3~6.1
P A 4.3 812.661 6.9 ~10.1 25.155 -16.0~8.9
4°C,24.4h 844.008 8.1~14.9 21.460 -1.4~7.6
%6 KWEUE n=3
FIIEHEJE 1000 pg-mL ™' (HQC) ISR 25 pg-mL ' (LQC)
I3 1 25 P - 525 pe
i‘]}ﬂ“ﬁ/pg-mL_] RD/ % ifﬂﬂ{ﬁ/pg-mL“l RD/ %
B 769.789 — 20.698 —
-80 °C,31d 740.129 -5.1~4.0 24.062 13.3 ~16.0
-80 °C,101d 676.705 -14.4~ -3.4 16.204 -37.7~ -13.0
5 WmRE&H 6,18 I 54 {55 , 2% Fi e Lk M A ot Vi P (B A 40
HIZE S Al e iR & N IMLVE Fke PD-L1 eifefift JF HLIREZORER) CV J2 3. 4% , R IR B AL S 78

£ 6000 pg-mlL ™" F R B V43 1) 46 B A R

AR R L P I e R SN, B R SR R, R T

®T WRBLPESS R

AU /pgemL ™! i e A 5L -V B /pg - mL ! MOEY{E/pgemL ! FRifE2/pg-ml ! CV/%
6 000 6 5 483.652 5 695.123 192.1 3.4
18 5742.838
54 5 858.879
6 EEM A 3 SRR I EEAE 72.9% ~109. 0% 5

PRI UET A3 A S AN LQC AR S fin R A
sty R I PD-L1 A i 48 A9 25 1 66 Jo (PN s Ok
) SRR R IR . R 8 4R R,

Bl P9 529 ¢ i 25 i (9 5 S MR TIOR8 60. 7% ~
74.5% Y 5 R LR R A S A A R[] i R A
67.0% ~85.2% JLHM .

F=8 EEEMLE
ok W38 FE o 2% ¥ I K T o 1M 3 5
Ak j]jffi)ﬁ P W mR A IR WERE  [Eg oAU W e i mlR

IKF /pg-mL ™! /% K /pg-mL ™! /% K /pg-mL ™! /%
1 25.000 BQL 14.693 58.8 BQL 15.182 60.7 BQL 16.743 67.0
2 25.000 70. 121 103. 661 109.0 BQL 18.396 73.6 BQL 20. 496 82.0
3 25.000 BQL 20.367 81.5 BQL 17.489 70.0 BQL 19. 689 78.8
4 25.000 BQL 18.234 72.9 BQL 18.623 74.5 BQL 21.302 85.2
5 25.000 BQL NA NA BQL 16.905 67.6 BQL 18.234 72.9
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PD-1/PD-L {5538 % i % nl 42 3 CD,” T 2
HLFD CDg T 48 0 3% Ak, 30 0 20 B I8 9 3 3k, ok A%
i e T PR 5, s ML A4S XoF ik 968 i B %) W A B 3 B g
VB 55, A1 i R 4 i ik S ML 4K S g W R R AT
M1k, PD-1 8% PD-L1 HT44 (1 G2 2857 5 B it T
BIT ZFEEE . E AT ST b 32 25 i 4 PD-LI
BES, T R Ee E R N2 A0S B . (R, PD-LI 7E i
T PN R A S S R A, FLZE SR SR 9T I R PD-LL &
KK A F 3 A A8 Ak, TS 201G R Tk I PD-LI
ARk B B M, 9F AT BF 58 £ 1 PD-L1 K2R
SEENEWEREY . SR, PD-L1 B T 5 o 4n
MRS ZE 5 A1 38 Lh T8 30 sPD-L1 f7 76 T i [ %
A JE I a4 i . A OE S R, A I A
I sPD-L1 2 5845 G % )N, If B sPD-L1 /K-
3R 5 R A e A R AN B R R ARG, B
A, O A Z PR LG sPD-L1 W I , g
Ve L B A b IR L FPODR R TR
sPD-L1 P 0] LIST-Al Z2 i fir 98 198 9 (996 97 R0,
S FUT 39 52 K, LA AR AR B i 1 R il R R I %
fiff B R AR AR, IR RE S BUR HE 4y 2 12 T A
RAGIR YT T AR A2 B M,

sPD-L1 JZiAf PD-1 K PD-L1 AH S Bk 25 ¥ 1)
2y IRCE M R ) BB A Y AR Y. B
. —Fh A TgG1 HTAA A & 5 i g Rk £ 4 B I PD-
L1 5 PD-1 f1 CD-80 (1) 45 & FH , 76 W 3 52 7498 &
H G Rt Ee i sPD-L1 33k /K E 3 iR 1% 25
1 2 8l 2 R 2 85024 DLV Al 25 W 1) % 4 RN AZ
PE—Fp CD137/PD-L1 Y Hr WL S 1k B ik 7E &
B W W) AL FE MR G v, G R I sPD-L1 3K K P
S BZUIAR B A TG T 2k 0 S 5 O Y L 7R
PEAE R R e IR I R 5 T, R e e K
A S BB AN sPD-L1 sk, 6] 22 5 W47 i 5 # 928
JN 33697 J5 sPD-L1 7K SF- i) K 10 3k 48 3R 34 i & BH
BU IR G 8 1o 25 T LA v IR iR £ 8 8% b PD-L1 A
Al Vs AE G I PR 0 BT R s OF HLIR YT R
sPD-L1 1 5 301 T 155 5 5 5 3 o R A8 3 A= 7 00 4
A% sPD-LI & —Fh S A 25 30 A bR 5 9
AT X G 8 16 97 5700 0 97 SOPF A TR) R 2 v X AL 1
) A S

PRt A AfF 5 28 57 A I 35 P sPD-L1 A9 A6 I 5
B, LA R I DR 3 560 o 24 200 1 M 4 R AR Al . AR AR
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WFFE R E 4 N PD-L1 5 AR S br U &, AR
By MRS A I3 sPD-L1 ¥R BE R AR W bm i 4%
A B — BRI BT A SCERIE . 25 R
e EL D 9. 375 ~ 1200 pg-mL ™" K % B FIE
FE AR DR R RO R R A . BT R
I R sPD-L1 ¥ FE A F LLOQ 9. 375 pg-mL™",
B AR 2 B AT A 9 PR sPD-LL f RS
AT 5 — MG 0L, JB A IV h sPD-L1 ¥ B 3¢
1R, AT TR R A LS KR R A ST A6 P AT R P U
sPD-L1 W% & PEE AT PP

A T5 AR T AR AR D X TR RN
R o WEAN i B e KA P e A Ak A
Sy AT I RAR B, T A R TS AR, R
ARAIR ST 7 R R BRI , 4 SRS IR YT RN . 3%
D7 ¥ S 0 R O R PR, BB A% A B e WA I AF
PRI AR, S BOR T IR o ASHIFSE 7 ¥ B ST
W e A T 1 Jmy R R T A R 0 R, R I 3R
BIRIT TR RS R AR, LI Tz I IR
D7 FH i AR Al

AH T PD-LI1 fp g 1 214k % (THC) 75 2 17 1%
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