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WRIE TRk BT-H3 [ HAE NSCLC A 41l PR 5 X
5= E H AT R W . I g s
168 14 1L S A A BT -H3 A I 7 %, 4R L3R Sh
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1.1 fREIFER U4E 2023 4F 10 J§—2024 4F 8 J]
LR & BB PR B2 YR s
R ERHIESL Y 70 5] NSCLC B ] EDTA $15E )
2%, > NSCLC 4, HERR Mg &0 o Ath J5t 4 1 Jiefr g 5
HEBR A IO TR 4 BB L B 8 e s | Jk g
PR S B B . L B 39 i, £ 31 {415 AR
38 ~92(67.74 £11.26) % , PRI LZBEF
A5 I I8 s e AR ARG Hh O AR AG: 36 1] £t BRE AN A1
XTI, Ry HC 4, o B340 4% 18 f4i], 4% 38 ~ 86
(66.08 +13.36) %, Wit 5 W5 41 I PR 9% Bk S 3 M4t
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J5.( carcinoembryonic antigen, CEA) Z8¥ 2 45 5%, £#
AW 20k BB 1) RV [R) A, SE 90 5 8 ARG LR R
BER2E5E bt Jm B2 e A8 PR 2% 03 25 09 W R L ME (G
=.:2023112) ,
1.2 FEHMEME KNG (5]
5 EXOQSA-1) Mg F 3¢ [ SBI 23 7] 5 AS49 4 Jifd K i
I FMIAFRAE it (525 : NBP3-11645-200g) | FPiL A
CD63 HLpgEHTiAR (525 : NBP2-42225 ) 14 F 3% [ No-
vus Biologicals 2\ ] ; 21 1 22 A5 i 1Y BRAR i 4804k P 1
(HRP Avidin %5 :405103) .ELISA fJ#% 2% ik (5
x ) (47%5:421701) 14 F 3 [E Biolegend 73 ] ; Fl T
N GEREPUAR actin (5545 : GB15001 ) | =5 W fff 96 £L
fitbri (535 : ESP-96-D) W2 b 2% thif (PBS) 14 T
IR IR A=W 5 w5 BTN BT-H3 B 5 BE i A4
bio2E6 1T 7 M HSGR B A W) H AR BR A 7 5 bt
N g BB CD276 (175 : ab227670 ) Iy T 3 [
Abcam 23] 5 I EHT AR (575 BS13278 ) AL 4T B
5. BS12478) P4 T 2 [H Bioworld Technol-
ogy 23 F) ; ik 20 W3 [ Sigma A F]; B AWK A B
WAL R F AL 7 R AEY vl o B s (Y
5 :ST-960 ) I T R % R F AN B %524 7] ; Western
blot {2 AX (%5, JS-1070P EV) IF |5 Kkl 4
ARRAH]
1.3 A%
1.3.1 Ak E5RG WEALBER
FAEEE I g R BE i B2 1A IF T EDTA i
) NSCLC H 35 28 W DK, /IO M B 2 1 2K e
IYEEAE—IRYE EP &, & -80 CIff.
1.3.2 otk & MVs 69320 @E O LR
BRI 3 AMAA e MV s : U TR A7 ) IR AEAS BT
UK LA OR S RS B 3l 2 3 i R0 45 L, 300 1/
min,4 °C, B> 10 min, ¥ _FiER , ERULEE ;2000 1/
min, 4 °C, 25,0 30 min, B FIEW, 2 BRUTIE; 10 000
r/min,4 °C, 8.0 30 min, B b 35 W, JiE #B U0 IE A
MVs, H 200 wl PBS BEVTHE, B - 80 CiRfr; Lk
W25 0.22 pm JENRSE UE S5, 100 000 t/min,4 °C, 5
03 h, 7 FIE W, PBS EAEDLIE; 51X 100 000 r/
min,4 °C B0 3 h, 35BS, IRHPUTTE B AR A
FH 200 pl PBS HEJTHE, & -80 CRfr. PEG IlE
BRI A K T VR AT 04 I A A A R s, S LA
3 000 r/min 4 CE.0> 15 min, BB FE M, FULIE,
FRIC125 pl 35S 32 wl bR SE RO &, ™
M H IR UL P TIEE CEL0 5 125 pl /Y PBS i
PR, B - 80 CHRTERHR .

1.3.3 Western blot %8 s 3¢ 9] ik Ak F 46 M) e 3¢ 51
sk B7-H3 £ ik K-F B NSCLC % f1 HC 4l
HOMADEST BCA A i, &R MEOHEAR
25 12% SDS-PAGE 4y B FL 5 1104 J5 i A6 B J5
) —Prin  (B7-H3 Hiik 1 : 500;CD63 Hifk 1 -

1 000;actin HfA 1 : 5 000),4 CHBIR. KH,
PR S P i O 1 i ) AN 1 = = L I o
(LhEhife/ B IgG Bk 1 2 5 000) S EIFE 2 h, 5%
Veo WG ECL(AWE - By =1+ 1) TR
5%, [ Tmage J 30T KB 430

1.3.4 ELISA 9 fn 3¢ shis ik B7-H3 Ak KF D
¥ CDO3 FABLIE TR EREL 2% o[ (pH =9.5) fic J 2
pg/ml AR TAEWR 100 wl/FLIA 96 LAk 4
CWH . 72, A PBST( &4 0.05%
3 20) YRR AL 300 pl, #1581 min 247, 7 &
VR, BERR 3 Y. @ A 5% BSA-PBS £} 4] 200
pl/fL,37 C BHH] 2 hy 35 25 3 i, PBST PEAR 3
W B He Ut B A5 A0 R o b foT L A v vk B2 6 Ny
200 g/ ml, 55 LR B RA G bR o it vk B2 A B2 200,100
50.25.12.5.6.25.3.12 F1 0 pg/ml, & FL A 100
pul Z I A B AR ME i, R T $E S0 30 min
Ja 4 CHFH L, Ve 3 ko @ L) 1% BSA-PBS JJy
B PR, bio-2E6 HifAde 1 2 1 000 7%, 100 pl/
FLINA 96 FLAR, iR N #E R E 15 min J5 4 CHF
% 2 h,PBST J# 3 ¥k, & HRP 4% 1 : 2 000 #; #%,
AL 100 pl, =R FHEEHE 15 min J5 4 CEE 1
h,PBST 4l 5 . © WM A K5 B W5 EIR
5], AL 100 wl G A 96 FLERH,37 C LR
10 ~30 min, @ WAL IR IARAE W €5, LA
50 pl Z B, 10 min Ny F AR (L AE 450 nm N {E2HL
LG

1.4 ZitZ240E  RAT SPSS 27. 0 FAFHEF 5434,
IERA AT BER AR + 2% (v +5) ROR (T
R PLLIA] LA R R A ST REAS o A58 5 10T R L 431
BB RSoR , AL L BCR RS . R IE S50 Fi
A5 I R R AL B DU B [ M (P,
Pos) 13w AR AL ] 38R H Mann-Whitney U
K5, P <0.05 2 %A1 Giit 24 Lo SRH Logistic
[ 7% & NSCLC [ 1& 16 L %, H-22 1 B7-H3 ,CEA
SHRAREN NSCLC 1) ROC 4k,

2 HR

2.1 B7-H3 4F7 NSCLC EEMm¥E ik
BKERERT LR E ORI /NGB AR
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Fig.1 Western blot analysis of B7-H3 expression levels in exosomes and microvesicles in NSCLC groups and HC groups

A Western blot method was used to detect the expression of exosome labeled protein CD63 in plasma; B, C: In NSCLC group, the expression level

of B7-H3 in plasma was compared with that in microvesicles ( groups 1# — 3# each represent one patient) ; D, E: The expression level of exosome B7-H3

in plasma of NSCLC group was compared with that of HC group ( comparison of 4 groups of different plasma samples) ; F, G: The expression level of exo-

some B7-H3 in plasma in NSCLC group was compared with that in HC group which extracted by PEG precipitation method; a; NSCLC group; b: HC

group; *P <0.05 vs MVs group; * P <0.05 vs HC group.

MVs )5, f#i ] Western blot J5 & # ] CD63 & & 3%
ik, G5 R NSCLC 1R HC 4 1 2% 1 I 1A 5
1 CD63 HPH M55 , U BH A Zh R I H 1M 3K 4h 3
(K 1A) , Western blot #E—#0 B7-H3 {31k
K, 25 5 7R, 78 NSCLC 20w, If 2 A b ik 5 F
MVs(P =0.012) (& 1B.C) ; NSCLC 4 [fil 3¢ 4} i 4
T HC 41(P =0.032) (1D \E) . 1£2 PEG i
TE D HR R 1M 2% A4 b, NSCLC 41 5 T HC ZH(P
=0.024) (B 1F.G) . $iBAImIK A& B7-H3 A1
i NSCLC L5 & 12 Wibr &4, #&7R PEG PUTE vl
FHF F—# ELISA J5 #:354+ B7-H3 7£ NSCLC 1y
LR E

2.2 ELISA %# il NSCLC £:#& 5 HC 48 1 3 4p
iME B7-H3 REKF DL A A I 4R 53 1 2R A
CD63 H4 A AR B, B7T-H3 S kil bik, L
NSCLC A549 4t it e 5 1) 1 it f 2 it S MM AE Sy b
W, 357 ELISA Jy i 045 Bl bRt £, 1 H 5 5 &
Ky =713. 54x —255. 73, R* =0. 99, 754 I 2% Ak

PRI EESK , UL I 2 4 Bl 4SBT 00 A s A I O 3
EITFAPRHEM LR A, 7158 1 NSCLC i35 HC 4]
3SR BT-H3 Fik K, 459 @R BT-H3 15
NSCLC 41[ 87. 67(62.51,125.84) weg/ml] i 3% 4} ik
TR Feik K 5 F HC 41 46. 61(32.99,63.94)
pg/ml] (P <0.001) ,{H NSCLC £ 5 %} FR 41 7 4F #%
(P =0.502) PEHI (P =0.591) & 4 (P =
0.277) M2 R IEGE L, WK 1,

250

R y=713.54x-255.73
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Fig.2 The standard curve was measured by ELISA
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2.3 Mm#5dikfk B7-H3 Rik/KFE 5 NSCLC &
AOFRIBHFMERXES T  NSCLC B35 1 sk
WA B7-H3 1 3R3E8AKCEAEA R P (P = 0. 405) |
RS (P =0.860) JHEEZRAL (P =0.230) &5
M(P =0.632) [ 2257 G143 L. 78 TNM 431
d T 2030 T+ I3 % Sh i A B7-H3 il 3 35 7K -
(68. 80 pg/ml) B FE(LF I + IVHI(95. 54 pg/ml),
P=0.002; N 43HA N, (94.20 wg/ml) il 3¢ &b Wh i
B7-H3 75T Ny (62.82 pg/ml) P <0.001;M 4>
HIM, (96. 11 wg/ml) [fiL 2K 5} s {& B7-H3 & & & F

M, (72.65 pg/ml), P =0.010, Mgl NSCLC &%
(AJCC R I + IV) il 2% S b4 B7-H3 (133K
K TR NSCLC i (AJCC 43 1 + 1),
P <0.001, 0,322, $&7% NSCLC [ 3 4k B7-H3
FIRAF- 5 g o WA G

2.4 M35k B7-H3 1E4 NSCLC K E &
ST R 2 R S A O 3 i 3 AR A ik B7-H3
Jy NSCLC [ f& B 2 (OR =1.042,95% CI:1.018
~1.067,P <0.001), L3 3,

2.5 Im¥sMnfEsh B7-H3 X NSCLC Byi2 B 3t ae

#1 FRAZZEEXEFEDILER
Tab.1 Comparison of basic information between different components
Clinical variable NSCLC group (n=70) HC group (n=36) t/x*/z value P value
Age(years,x ) 67.74 £11.26 66.08 +13.36 0.674 0.502
Gender ( Male/Female) 39/31 18/18 0.289 0.591
History of smoking ( Yes/No) 31/39 12/24 1.183 0.277
Exosome B7-H3[ wg/ml,M(P,5,Ps) ] 87.67(62.51,125.84) 46.61(32.99,63.94) -5.847 <0.001
%2 NSCLC BF M5 Erh B7-H3 RiAKFHILLE [ M(Pys,Prs) ]
Tab.2 Comparison of exosome B7-H3 expression levels in plasma of NSCLC patients[ M/ (P, ,P;5) |

Clinical features n Exosome B7-H3 (pg/ml) 7 value P value
Gender -0.834 0.405

Male 39 81.65(63.87,124.64)

Female 31 95.59(60.96,129.42)
Age (years) -0.176 0. 860

<60 14 83.33(62.09,151.31)

=60 56 88.77(62.86,123.59)
History of smoking -0.479 0.632

Smoking 31 83.82(69.38,136.47)

Nonsmoking 39 89.32(60.39,120.45)
Pathological type -1.201 0.230

Adenocarcinoma 43 89.12(58.65,120.45)

Squamous cell carcinoma 27 84.36(75.91,149.50)
T stage -3.088 0.002

T, +T, 33 68.80(57.10,99.50)

T; + T, 37 95.54(79.48,151.28)
Lymph node metastasis —-3.458 <0.001

Yes 50 94.20(72.30,150.87)

No 20 62.82(49.85,87.25)
Distant metastasis -2.587 0.010

Yes 40 96.11(74.63,151.70)

No 30 72.65(59.12,99.50)
AJCC stage -3.724 <0.001

I +1 12 60.05(46.81,69.24)

m+IV 58 91.53(73.80,139.73)

%*3 NSCLC Wl EZ=aHr
Tab.3 Risk factors analysis of NSCLC

o . Univariate analysis Multivariate analysis

Clinical features
P value OR value 95% CI P value OR value 95% CI

Exosome B7-H3 <0.001 1.049 1.027 -1.072 <0.001 1.042 1.018 —1.067
CEA <0.001 2.473 1.500 -4.077 0.002 2.185 1.344 -3.553
Age 0.498 1.012 0.978 —1.046
Gender 0.577 1.258 0.562 -2.816
History of smoking 0.278 0.629 0.272 —1.454
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F4 MRS LG B7-H3 3F NSCLC MY Hi 3188
Tab.4 Diagnostic efficacy of B7-H3 in plasma exosomes for NSCLC

Index Cut off Sensitivity Specificity AUC 95% CI

Exosome B7-H3 58.57(wg/ml) 0.843 0.722 0.848 0.768 —0.927
CEA 4.85 (ng/ml) 0.743 0.833 0.864 0.795-0.932
Combined detection - 0.829 0.917 0.928 0.877 -0.979

#*5 ROC & THEMEAERERKE

Tab.5 Area difference tests for pairs of samples under ROC curves

Paired test results P value Z value Differences between AUC
Exosome B7-H3- CEA 0.740 0.332 0.016
CEA -Combined detection 0.018 -2.367 -0.064
Exosome B7-H3 -Combined detection 0.003 3.005 0.080

ROC Hll £k 45 2 7%, Il 3¢ 4b W 4k B7-H3 i &% B2
(0.843) 1= F* CEA(0.743)  {HA4F 544 (0. 722) K T
CEA(0.833), 55 CEA Ik & 6 ] i £& T i 1 ( area
under the cure, AUC) : AUC =0.928,95% CI.0. 877
~0.979, HAZ Witk BE & T % NSCLC [y 5 350 A ] 45
R, A LI BA 12 W NSCLC S F0 i, d it
ROC il Ze 53 #1531 1l 3% S Wb 14 B7-H3 A£G FE
4 58.57 pg/ml, WL3% 4 FIE 3, X} 3 4~ ROC AUC
PEAT AT GE T 2# R 5, 45 R AR 1L S A B7-H3
A KR AUC,CEA 5ERG R H) AUC HAEL
AHH AR (P <0.05) %S,

ROC curve
1.0
0.8
> 0.6
=
z
Q
wn 04 -
- B7-H3
CEA
0.2}
Combined detection
0 1 1 1 1 ]
0.2 0.4 0.6 0.8 1.0
1-Specificity

3 Mm#Shidfs B7-H3 CEA RAEKS#EEE ROC #4k
Fig.3 ROC curves of plasma exosome B7-H3, CEA,

and their combined models

3 W

SN R R IR AR R o N A

FEAYE RN, S50 T AR IE & A4 H
T R B AT 3 Ji R AE PN I 2 R B AR 5 A
PRBEOT A [A], MVs 2 20 i 3806 L 48 45 sl 12 )5
20 LS 6 7 ) /N 9, 3 A A 4
FE R B D R AN RSB A B AR E” A 5T 45 R
R, GO D yE PRI NSCLC (835 1 2% AP b A
B7-H3 /K- I 3 & F HC 41, $2/8 Hn] £ 2 NSCLC
TR WhR R o (R R RO I B R
A KPR B, FEIT S AT SR B0 L, AN
BT RS AR . R 52k i PEG UITER:,
AT fATE AT AT 9 L3 A s iR BT-H3 A ik, AR
WFFE 45 R PEG JUTE A0 5 4 i 2% 40 ik {4 B7-
H3 kK A5 T HC 41, n 4 NSCLC 52565 %
ZWbREW , $E7m iz 3R U Al T — 2 ELISA
Ji T BT-H3 78 NSCLC H i SE 52 Wi i {8

ARG 5T 245 R F B, NSCLC FR 34 1 2% /1 s & B7-
H3 F3k /K P55 NSCLC iy 1] AR 8 2 5 AR s
FERATCHE, M5 T 43 (P =0.002) (N 43+ (P <
0.001) M 43+8] (P =0.010) & AJCC 48] (P <
0.001) 45 3¢, &7~ IfiL K #h Wb & B7-H3 5 NSCLC fif
AR/ B LS FE R R A 5 A MmO, ZIHE
Logistic [l i#F— 543 #7 2% B 1fil 3% 4M il f& B7-H3
NSCLC fair N % BEAERFSE %W BT-H3 2 5
P NSCLC 7E P Y 22 FjU o b i i 3 (R 28 e
REREIRAE , NI & RS VE F o AT 9% 2 B Ah ik i
B7-H3 43F7E NSCLC {4 K (R 2R RS hth & 15
EEEAEN A TR T RESL 5 UE1 T I BH

AAF5EH PEG PLYE 2 A 41 1M 3% 14 B7-H3,
LA NSCLC AS549 #fi it fe 5 1 7 it Ak 2 o M IAMAA
B i , S 3k CD63 LA i 2% 41 I8 A4 F 15 3l
AT B7-H3 B AR SEAT RN, EE ST T 0 2% A0
& B7-H3 1) ELISA £l /20715 B bR th 26, 1155
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TR y =713, 54x - 255.73 ,R? =0.99 #5412
SMBAR ISR . 7% ELISA 15 Logozzi et al''* gt
SEH—FRANIMATE 1R Jy v AR — B, %R A
FFSMBIARFRICE 11 CD81 BT AR i i ik,
e R A iR S5 M T JRAE A A D BT A 3E 4T ELISA £
T, BRI T R 5 R I3 AN WA . I 4T, Bon-
houre et al''" PLANIMAFR I 3 CD63 VE M sk$t
fA, F ELISA v aR oyfsr i) 1) 22 62 2083 1l 3% 7 i {4 vp
PR 1 196305 [ RE Sandua et al' ' SR FISMNL
{RFRICE F CD63 [ CD81 Al kBt 44 i i A I 321 iy
B 596 5 2 L7 A1 00 S v 6 B0 DR A S R AR R
Wlo ARSIWITTT S X BB A — B, B K
M NSCLC 82 I 3¢ S A& B7-H3 4iF 52 T 3% ELISA
VRS G ST AT

KAWL W] B7-H3 240 $F NSCLC 7 1Y
TR A SE B, S22 W NSCLC [y e e ik, A
WF5E ™ Fe W3 ¥ vk B7-H3 44 9 .38 NSCLC 1
WG, FT LR R PEAL e NSCLC S35 75 1Y
ATSERE R, ITAERE S T I Ah s A BT-H3 1
25 i RN R A5 v SRR K AR S
fA&rp B7-H3 7£ NSCLC H fE ST M 20, ARWF5Y
RIS SN R B7-H3 T2 NSCLC 1 e i
(0.843) =T CEA(0.743) , (HAR F4E (0. 722) K T
CEA(0.833),5 CEA BE& /M (AUC =0.928,95%
CI.0.877 ~0.979) 12 Wik 8 = T %7 NSCLC [y #
SR Z 58 | BT L BT 5 6 45 12 W NSCLC A 50
fl o AWFFEH I SN IMA AR A SR 5 FR S 1Y
AT BT-H3 KR A U b B A Ll 2 A8 S,
EUAT Jsz Wit 356 ik 96 440 i A Y8 A s 44 B7-H3 335K
-, A NSCLC S5 % 12 Wi R e 4 i Sk 15 7 71
IHRERTFL SR A T EERIFNIG RAIFSE AR , 3 NSCLC B
WA SR VR T PR T EE .

gf ks iR SR B K ANk B7-H3 n]E A
NSCLC L35 =2 Wi s 49, 5 CEA ARl
AR E S K RE . JF H, U S A B7-H3 2
NSCLC & N 2, 5 NSCLC [ I8 43 #H 5% % AH
Feo MAEAMIBA BT-H3 A 1E 2k NSCLC 52365 12 Wi
G T U P T )

A SR
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Clinical significance and diagnostic value of exosome

B7-H3 in plasma from NSCLC
Xu Qing',Zheng Lin', Ling Huijuan' ,Zhu Yayu',Niu Ke',Chen Liwen’
('Dept of Clinical Laboratory > Dept of Blood Transfusion ,The Second Affiliated
Hospital of Anhui Medical University ,Hefer 230601 )

Abstract Objective To establish an enzyme-linked immunosorbent assay ( ELISA) for exosome B7-H3 in plas-
ma, and to explore the clinical significance and diagnostic value of exosome B7-H3 in plasma from non-small cell
lung cancer (NSCLC). Methods The plasma of 70 NSCLC patients ( NSCLC group) and 36 healthy controls ( HC
group) were collected. Exosomes and microvesicles in plasma were separated by ultra-fast centrifuge method, and
the expression levels of B7-H3 in plasma exosomes in NSCLC groups and HC groups were compared by Western blot
method. In NSCLC group, the expression levels of B7-H3 in plasma exosomes and microvesicles in NSCLC group
were compared. A simple and feasible ELISA method was established to detect the expression level of exosome B7-
H3 in plasma by means of polyethylene glycol (PEG) precipitation and its clinical significance was analyzed. Lo-
gistic regression model was established to predict plasma-derived exosome B7-H3 as a risk factor, and receiver op-
erating characteristic curve (ROC) was used to investigate the diagnostic value of exosome B7-H3 in NSCLC. Re-
sults For exosomes and microvesicles in plasma which were extracted by ultracentrifugation, Western blot results
showed that the expression level of B7-H3 in plasma exosomes of NSCLC group was higher than that of HC group
(P=0.032), and the expression level of B7-H3 in plasma exosomes was higher than that of microvesicles of
NSCLC group (P =0.012). The expression level of exosome B7-H3 in plasma extracted by PEG precipitation was
also higher in NSCLC group than that in HC group (P =0. 024). The expression level of exosome B7-H3 in plasma
of NSCLC patients was not related to gender, age, smoking or pathological type, but was related to T stage (P =
0.002), N stage (P <0.001), M stage (P =0.010) and AJCC stage (P <0.001). Multivariate Logistic regres-
sion analysis identified exosome B7-H3 in plasma as a risk factor for NSCLC. ROC analysis showed that the sensi-
tivity of exosome B7-H3 in plasma for the diagnosis of NSCLC (0.843) was higher than that of carcinoembryonic
antigen (CEA) (0.743), whereas the specificity (0.722) was lower than that of CEA (0.833). Combined de-
tection of exosome B7-H3 and CEA (AUC =0. 928, 95% CI.0. 877 —0.979) had a higher diagnostic performance
for NSCLC. Conclusion B7-H3 in plasma exosomes is related to the cancer staging of NSCLC, and the combined
detection of exosome B7-H3 and CEA in plasma is conducive to the laboratory diagnosis of NSCLC.
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