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e S e bR E Y. R I (extracellular vesi-
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PEGERT SPGB . Hoh 5 39 ], £ 31 4415 4F i
38 ~92(67.74 = 11.26) % , W[ HI7E L BER
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J5.( carcinoembryonic antigen, CEA) 8458 455, £
AR 283t B ) VG [R) 3, S 7 SRR LRl
PR 55 [t B e 10 3 2% 01 25 1) o A% A v ( G
=.2023112) .,
1.2 FEMMEMEE RSN AR TR B0 (5
Z:EXOQSA-1) W4T 3¢ [/ SBI 2% w5 AS49 4 g A i
M IBAR E i (53 %5 : NBP3-11645-200g) | BLHT A
CD63 B pg SR (975 : NBP2-42225 ) 14 F 3% [ No-
vus Biologicals 23 7] ; 5 F1 2 b ic 1Y HUR 1o 48 A6 ) Tt
(HRP Avidin 455 :405103) \ELISA £ #% 2% ik (5
x ) (53%5:421701) Il F 3£ [&] Biolegend A Wl ; B4t
N FEREHUA actin (5345 : GB15001) | & W ff 96 £L,
fitpti (535 . ESP-96-D) |z Eh 2% ik ( PBS) Il T
RDFRYE R AW A A 5 BT N BT7-H3 B 5w B 47 14
bio-2E6 I T 7R MR A W EARA R A | 5 St
N5 BEHT 1A CD276 (4% %5 : ab227670) Wy T 3
Abcam 23] 5 I FEHTAL (5745 : BS13278 ) Fll -4t Bl
175 . BS12478 ) —Hr ¥ T 3 [E Bioworld Technol-
ogy /A A} ;i 20 Wy T-3E [ Sigma A F]; AW A B
WO 1R T AL 58 B Y w)o B bR (B
5 :ST-960) g T 1 % ok FAXAR B4 A 7] ; Western
blot i AX (#145-. JS-1070P EV) Ity T |15 K ReRL 4%
ABRAH]
1.3 7%
1.3.1 hAAeiES ks WEELHER
REEH W E B IR A2 906 91 1] EDTA $iigE
(1) NSCLC 45 25 IE w2 , /N Co Mg E 2 13 5
IR —UCPE EP 4 E - 80 CHRAT
1.3.2 S sribikZ MVs 6930 IR @O
RIS AP A S MVs : U FITURAE I ISR AR AR, B T
UK ERRURIG P FEASHS Bl 208 10 B0 N, 300
min,4 °C, B0 10 min, 8 FW R, EZRUTIE ;2000 r/
min,4 °C, B0 30 min, 8 13§, ZBRUTTE; 10 000
r/min,4 °C, B> 30 min, 8 F {5, S S UL TE RD
MVs, H 200 wl PBS B EVTE, B —80 Cifr; Bk
W2 0.22 pm JEME T IE 5, 100 000 r/min,4 C, &
03 h, 5 W, PBS B A DLIE; FHK 100 000 1/
min,4 C, B0 3 h, 3¢ FIE W, IEEBULUE B AR WA,
200 pl PBS B EVLHE, B —80 Ci%kfr, PEG ULlE
DAREIN IR K P R A 0 ISR FEAS iR R 5, JE DA
3 000 r/min 4 °C . B> 15 min, 8B FE M, FIT
VE, AR 125 pl i3k 32 pl AMBASRBOATR 5
JURE T BRI B TR E B0 5 T 125 pl %) PBS
PHTHE, B - 80 CIHMF,

1.3.3  Western blot %% fn 3¢ 9} ik 4k 3 4] fn 3 41
sspk B7-H3 A ik K-F B NSCLC g3 1 HC 411
KOMMAFAT BCA FE I E . &5 I EEFEA
25 12% SDS-PAGE 7355 % [l | 5 M J5 iAW B I
() —Pris i (B7-H3 4 1+ 500;CD63 HifAk 1 :

1 000;actin Hfk 1 : 5 000) ,4 CHRiFH. KH,
IR 250 o B S5 AR B 5 1 i i
C(LLEPife/ R IeG Pk 1 : 5 000) EiEMFH 2 h, 5
Veo BJEMIH ECL(AE - B =1 1) # 7B0L
5, i ] Tmage J FAFHEAT K EE 08T o

1.3.4 ELISA 3 2 3¢ shaktk B7T-H3 Ak KF O
14 CDO3 AP T Hk R L vl (pH =9.5) FL AL 2
g/ ml AR TAEW, 100 wl/fLANA 96 fLik ,4
CHEF K . R, A PBST( & A 0.05%
Yk 20) VRSB A FL 300 wl, #E 1 min 245, 3525
PRI, VM 3 k. @ S 5% BSA-PBS #f 4] 200
pl/fL,37 CE M 2 h, 253 M, PBST PR 3
o @ Feu W45 T A v b £ L o5 oo VA 56 2y
200 pg/ml, 55 LA BR A4 AR U S v B2 B B2 200,100
50,25 .12.5.6.25.3.12 F1 0 pg/ml, & FL A 100
pl SR B AR E A, 20 T #8520 & 30 min
Ja 4 CHEE R, Vet 3 o @ Lk 1% BSA-PBS Jy
RS BT, bio-2E6 HLiA4% 1 1 1 000 #B:,100 wl/
fLINA 96 fLbk, =il N #E%F 15 min J5 4 C
&2 h,PBST ¥4 3 k. G HRP#% 1 : 2 000 i %,
L 100 pl, FE THERIFF 15 min 54 CHEF 1
h,PBST ¥l 5 . © AW A WS B AT IR
21, AL 100 wl I A 96 fLtk 1,37 C ke v
10 ~30 min, @ MEAFL NI FE )5, FILIA
50 wl 21k, 10 min Py FEFAR (L AE 450 nm R 2HK
HALB WG RE

1.4 Zrit=EsbiE  RH] SPSS 27. 0 BAFiEA7 404,
IERD AR GOR AR £ bRl 22 (x £5) TR AT
L] EEBER R ST REAS ¢ R 505 1088k LA 5]
BULCRIOR WA ) L ABCR g . AR IES A0
A i) v OB A B W Ay B [ M (P,
Pus) 1R, AR B P41 1E] te 8k ] Mann-Whitney U
i, P <0.05 A2 7 5012478 Lo >R Logistic
[m] 9% B8 NSCLC [ f& [ R %, H-22 1] B7-H3 | CEA
JERAAEIN NSCLC ) ROC ik,

2 HR

2.1 B7-H3 4F7# NSCLC EEMm¥E ikt
BKEREARE SO LTINS ANB 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) ; I, 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 J5, f#i | Western blot J5 iE ] CD63 & i F
ik, 45 9 5% NSCLC 41 HC 20 1fn 3¢ A M A s S5 vk
1 CD63 FEPHMEFE K, UE B A2 $2 B 1l 3 A1 s
R (E 1A) . Western blot gF—## B7-H3 #9553k
K-, 45 5 7R, 7 NSCLC 21, Jfi 3% A b Ak &5 F
MVs(P =0.012) (& 1B .C) ; NSCLC 41 [fiL %% 4 s {4
HiE T HC 40(P =0.032) (B[ 1D \E) ., 7E£4 PEG {T
TETL PRI 1M 2% Zh i A o, NSCLC 41 & T HC 44(P
=0.024) (B 1F.G) . BEHIIMIK SN A B7-H3 W] {f
i NSCLC 5230 12 Widn ik 9, #&/8 PEG JTE i 7]
FHF F—# ELISA J5 3451 B7-H3 7£ NSCLC H1j1
SIS W (E

2.2 ELISA ## i NSCLC £#& 5 HC 48 1 3 b
WME B7-H3 RiEKE  LLAM AR B 45 2 B E
CD63 FHT N AR PLIA , BT-H3 B4 Rl Hr A, LA
NSCLC A549 4 jif ke U5t 11 75 5 £k o 2 AN AR A Sy b
e, 7 ELISA J5 115 Blhn it 4, i+ 5 7 72
RHy =713, 54x —=255.73 ,R* =0. 99, £54 M3 ik

PRKGIN SR, DL 2 5 i ASC i DN A1) s A W2 ' B2
HIFAPRMEMZ A, T3 1 NSCLC 2% 5 HC 4
M3 AR AA B7-H3 ik sKF, 458 87 B7-H3 1E
NSCLC #[87.67(62.51,125. 84) wg/ml] Ifil 3 &P
M 2k K i F HC 41 [ 46.61(32.99,63.94)
pg/ml] (P <0.001) ,{H NSCLC 41 5 % B8 20 76 4% i
(P=0.502) M5 (P =0.591) & &HWIH(P =
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Fig.2 The standard curve was measured by ELISA



ZHEFRKFFIR  Acta Universitatis Medicinalis Anhui

2025 Jun;60(6) - 1123 -

2.3 mRsMEE B7-H3 Rik/KFEE5 NSCLC £&
ANOFFEFMEHERXESH  NSCLC B35 1K Hh
WA R B7-H3 BB K ETEA RS (P =0.405) |
AEIR (P =0.860) A (P =0.230) JJ& ik
JH(P =0.632) [0 255 LG L, 76 TNM 71
T 08 T+ ISR SR 4 B7-H3 (1) 3238 7KF
(68.80 pe/ml) BEMTFI + IVHI(95.54 we/ml),
P=0.002; N0 N, (94.20 wg/ml) Ifi 3¢ 5 s ik
B7-H3 &7 T N, (62. 82 pe/ml) ,P <0.001;M 4>
WM, (96. 11 wg/ml) [fiL 3K &b {& B7-H3 & & & F

M, (72.65 pg/ml),P =0.010, Wil NSCLC H %
(AJCC 3R I + IV) il 2% A4 p B7-H3 (1) 33k
K TR NSCLC 3% (AJCC Zr i 1T + 1),
P<0.001, 132, #&75% NSCLC I3 #h 4 B7-H3
FEARIKV-5 I 43 A %

2.4 m#5MiE B7-H3 £ NSCLC i & ke B &
ST I 2 PR E 43 A gk I 2 A i & B7-H3
}3 NSCLC 1 f&. [ R 2 (OR = 1.042,95% CI:1.018
~1.067,P <0.001) , L% 3,

2.5 Mmiagshihfids B7-H3 Xt NSCLC BYi2 B 30 fE

£1 FEAHZ AEAEBLE

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 £5) 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,P;s) ] 87.67(62.51,125.84) 46.61(32.99,63.94) -5.847 <0.001
F2 NSCLC EEIMES5M AP B7-H3 RIZKFHLLE[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 (g/ml) Z 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 Hifgle HE 5
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 MM B7-H3 3t NSCLC B2 Hi %t ae
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(pg/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 & THRMHEAERERKE

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 Hl £k 45 @ 7%, I 3¢ 4b W 1k B7-H3 i &k &2
(0.843) i T CEA (0. 743)  {HA4F 5744 (0. 722) {IK T
CEA(0.833), 5 CEA I5-& Kl fl 28 1 11 #2 (area
under the cure, AUC) : AUC =0.928,95% CI.0. 877
~0.979, HAZ Wi PE BB = T X NSCLC ) BRI i ) 2%
F AP BEA 2 M NSCLC S P M it
ROC £k 73 Hrfs 2l 3% Sh i 14 B7-H3 feff i A
H58.57 wg/ml, W& 4 FIE 3, X3 4> ROC AUC
AT O GETH 22 A 5, 45 3R 320 I 3% S b A B7-H3
HEA K AUC,CEA S5ECG K E) AUC i
Al 2R (P<0.05) , 1&KS,

ROC curve
1.0
0.8
%006
=
i
(53
wn 04 -
L B7-H3
CEA
02}
Combined detection
0 1 1 1 1 1
0.2 0.4 0.6 0.8 1.0

1-Specificity

3 m#5hisfk B7-H3 CEA K MEBKSHEHE ROC # £
Fig.3 ROC curves of plasma exosome B7-H3, CEA,

and their combined models

3 i

SR B S BRI TR AR R A o N oA

FEAYE RN T, S50 7 AR IE 5 4 B
TR A SRR A N R 2 R L AR L S A
BT W), MVs 2 40 380 L 3 05 s T )
LR IS 5 v 1) /N 36, T A B A
TR T O T AN MR AR 1 AR, AR T 95 45
TR, ZOB R B ORI NSCLC fE 3 I 3K A1 il A
B7-H3 /K F i & & F HC 41, 482 /5 HAl /24 NSCLC
LI BWIbR S . (0 i TR RO TR B R
AR ARSI, FERTH BT Z S B O L, A iE
HF M RERAKG I . R 58k i PEG ULTE%,
SRS TR AT AT A I A A AR BT-H3 RS ik, A
WFFT s R R PEG JUTE A0 5 4 i 2% 41 i i B7-
H3 Ak A5 T HC 41, T fE ly NSCLC 325 %
IR S, PR S B v TR — 20 ELISA
JriEHETT BT-H3 7E NSCLC Hh i 525612 Wi 8

ARG 5T 245 R F B, NSCLC JR 35 1l 3% /1 s A B7-
H3 ik K F-5 NSCLC [ 51 AF IS 2 75 WO
FERATCE, M5 T 43 (P =0.002) (N 43+ (P <
0.001) .M 4331 (P =0.010) J% AJCC 433 (P <
0.001)F 56, & 7x I 2% 4h b & B7-H3 5 NSCLC Jif
TR/ RELE R AL 5 R B MG, ZINE
Logistic [A] 5 1F— 25 43 7 2 WA 1fi 2% 414 B7-H3 4y
NSCLC pyfe ke P 2. BEAEBFE™ 20 B7T-H3 25
fEE NSCLC 75 P ) 22 i 1 Frb s A 348 1 AR 5% e
FER6IR S NI A FEAR I AR o AR 98 2 W A1 i 1A
B7-H3 43¥#F NSCLC WA (R Mtk #45
FHHEEEA HA R — M D RESL R U T

AWFFEH PEG UUTE MR i 3% 4l f4& B7-H3,
DL NSCLC AS549 41 it Sfe 5 (1) 7 i Ak o e AN IMARAE
Bty , 385 (] CD63 Hp A i 25 0 s 7 188 15 4l
AL AT B7-H3 FrARaEA TR I, g 57 T I 3K A ik
& B7-H3 () ELISA K 5 3545 Sl bR th 26, 118
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JiRiat Ry y =713, S4x —255.73 ,R® =0. 99 , £54 1%
SRR EESR . % ELISA 15 Logozzi et al ' g
S — PN AR SR Ry Ik SRR — 2, iR A
RSN AFRICE EH CD81 FFTIRAE Ml IR BT A,
PUATH AR 5 M 50 A A R T AR 25 47 ELISA £
DU, By R I T I A B A I3 AR AR, I A1, Bon-
houre et al'""' LIAMIMAARICE 9 CD63 1E Jy 4 #kHT
A, FI ELISA 3 i oy e ) 21) 2 €2, 298 1M 5 A0 iis 4 v
LR 1102655 ; [RIRE Sandda et al' ™! SR ML
bR & CD63 ,CD81 A4l a4 i DA I 1 iy
H1) B B IR A/ A 1) T 901 o R S M A R
Yo ARSLIRHESE T i X Le oY A — B, K
I NSCLC (35 1L 3% 4R ik B7-H3 ,JIFSE T % ELISA
B PE ST T

KAERMFsE " F W] B7-H3 R4 f% NSCLC 7£ N i)
JibRa A 2T i, B2 W NSCLC [T TEAWIknE. &
WF5E ) S B 1003 AT ¢ B7-H3 1 5 9] NSCLC 1Y
ZWhR G, 7T LAE PP e NSCLC S8 25 il 5 1Y
ATSES bR ATAERAT ST RIS kA BT-H3 e
S i HEEE R A5 SRR K R AELILR S
fA&rp B7-H3 7£ NSCLC H pfE I FE 420 AR5
W R ML AMNB R B7-H3 FFi2 Wi NSCLC (1) U
(0.843) T CEA(0.743)  {HF¢ 5% (0. 722) Ik T
CEA(0. 833) , 5 CEA BE4 Kl ( AUC = 0. 928 ,95%
CI:0.877 ~0.979) 12 Wi 4 BE =5 T X} NSCLC [
TR I A5 5, BT DL E K G2 W NSCLC 3 A Fu il ¢y
i AW H I SR AR A R 5 R EUS 1M
AL B7-H3 R AR A AR AL 3 bb B sy B
EURT sz e fi 355 fr 2 A4 i ok Y A1 Wis A B7-H3 3R 3R 7K
-, ok NSCLC 5256 2212 Wi F g 40 Ji ke Ut ) S0 b 4
DIREFFE $RAIE T SEREFIIG PRAFFE R, A NSCLC H.
HATH A e f )R T R AL T B T .

g LTk  WFgY R WL 2% AR BT-H3 Rl {E N
NSCLC L5 = i2 Wi ffUsbr 54, 5 CEA A il
e 2 Wk aE . Jf 5, 13K S8 & B7-H3 &
NSCLC pyfaks [ %, 5 NSCLC 1% Jih 988 47 B %5 %% A
Ko MiZEHMNAA BT-H3 45 1E K NSCLC L5 %= 12 Wi
5 T HOHT ST T

o ik
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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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