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[(# ZE] B8 HEHE TS BEE BIRCS KRR A SPURLE A (HCC) A M b il &k
TIE B JL G PR S, AR AR HCC W A= W b 0 MW E (B . B . 99 A 119 B HCC SR # 1E
i 4, MR L JE BRI R (BCLC) - & 0 O+ A . BIARICHDI; 132 44 fiHEXT
HE (e XS BRZ ) AR 5E X GR IR T AR BE AR50 v o SRR T AT W 58 % G2 VAR AR, 3 3k 3R A0 T0UI 4R 152
A AT 2 4% 7 R I i £ vE BT FIK (BIRC5Sa Ml BIRCSb) , R JH 1t Ak i 16 90 28 W B 52 (ELISA) %
Heri 2 2H B 58 % AL BIRCS KAR A B HUIAK -, JF4 2108 TAERE (ROC) & LIPEAG 2 i
X BE, K] Pearson/Spearman AH 3¢ 73 1 K6 0 P K - S K fe b5 [ R&E 1 (AFP) . iFIhaE . ik
iR (CEA) . BEFEPUIF 199 (CA199), EAALZZE (TBID. HEM (Alb) LM A FEA T (PT) |
FHEE ., GER . SR A A, 64 B P HCC B3 1% b BIRCSa #1 BIRCSb K4k H FHifk Kk
I E (P<<0.05), @M HCCHEREMAKFZS LG E X (P>0.05); SRR A i, i
|20 BCLC C+D #1835 1 % f BIRC5a KK H & Hiik K- Thm (P<<0.05) . #HXEPESHT, BIRCS5a R
RHE BHE KRS BCLC /AT mmiFb /s (7=0.132, P<<0.05), StEuim i (ALP) Jhw Al
PT KR IEMELEE (r=0.328, P<<0.05; r=0.247, P<<0.05), SADbKEMKEAMHELRE (=
—0.423, P<<0.01) . ROC #h £k 43 #t BIRC5a i 2k F i #1 (AUC) 4 0.559; BIRCSb i) AUC Ky
0.543; G B AUC 2 0.561, AEZWiim A (E (Cutoff) TR M RAEZKAEEMH (AUC=
0.569), Wi HCC I REE N A5. 1%, FeRE R 74.6% . 45 BIRCSa K A F Pkt HCC s
) — M FEAE AR Y, UHAE B M HCC A, ol 2 K 7 T 5 952 00 i Jre e Dy e % Ak il =5 4
X, HE% HAT REAE M S0 HCC H 5 i af S7 fE 6 I8 &
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ABSTRACT Obijective: To discuss the expression characteristics of natural autoantibodies against the
apoptosis inhibitor gene BIRC5 in plasma of the patients with hepatocellular carcinoma (HCC) and their
clinical significances, and to evaluate the potential value as the prognostic biomarker for HCC. Methods: A
total of 119 HCC patients were enrolled as case group. According to the Barcelona Clinic Liver Cancer
(BCLC) staging system, the patients were divided into stages 0+ A stage, B stage, and C+D stage. A
total of 132 healthy control subjects (healthy control group) were recruited from the physical examination
center of our hospital. The blood samples were collected from all the subjects. Two highly efficient linear
antigenic peptides (BIRC5a and BIRC5b) for detection were designed and synthesized using epitope
prediction software; optimized enzyme-linked immunosorbent assay (ELISA) method was used to detect
the levels of BIRCS natural autoantibodies in plasma of the subjects in two groups; receiver operating
characteristic (ROC) curve was plotted to evaluate diagnostic performance; Pearson/Spearman correlation
analysis was used to examine the association between antibody levels and clinical indicators [alpha-
fetoprotein (AFP), liver function, carcinoembryonic antigen (CEA), carbohydrate antigen 199 (CA199),
total bilirubin (TBil) , albumin (Alb), and prothrombin time (PT) ]. Results: Compared with healthy
control group, the levels of BIRC5a and BIRC5b natural autoantibodies in plasma of male HCC patients in
case group were increased (P<C0.05) , while no statistically significant difference was observed in female
HCC patients (P>>0. 05). Compared with healthy control group, the level of BIRC5a natural autoantibodies
in plasma of the patients with BCLC stage C+D in case group was increased (P<C0.05). The correlation
analysis results showed that the level of BIRC5a natural autoantibodies increased with higher BCLC stage
(r=0.132, P<C0.05), was positively correlated with increased alkaline phosphatase (ALP) and prolonged
PT (r=0.328, P<0.05; r=0.247, P<C0.05), and was negatively correlated with decreased Alb (r=
—0.423, P<C0.01). The ROC curve analysis results showed that the area under the curve (AUC) for
BIRCb5a was 0.559; the AUC for BIRC5b was 0.543; the combined analysis AUC was 0.561, and it
demonstrated the best diagnostic performance (AUC=0.569) under the optimal diagnostic cut-off value,
with a sensitivity of 45. 1% and a specificity of 74. 6% for diagnosing HCC. Conclusion: BIRC5a natural
autoantibody is a potential biomarker for HCC prognosis, particularly in male HCC patients. Its elevated
plasma level is significantly associated with disease progression and deterioration of liver function, suggesting
it may serve as an independent risk factor affecting the prognosis of HCC.
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BEIEMXER" ., BIRC5S 5 H JlE%E 11 (alpha-
fetoprotein, AFP) H¢& Ky il v] g $2 = o 10 2
Wi B B PE T, BIRCS KR A B PR £ Fh 52 K
R S =SV G A= I (117U R = T o A |
Bom 0, HHAE HCC iy k1 ol i R . A
T 5% 38 2ok 7% A7 0 4L AR 352 7+ 4 i BIRC5a/BIRCSb
2P K B, R O Ak i R AR i e R
(enzyme-linked immunosorbent assay, ELISA) %,
SE A HCC A i Hh o T 4 ) 2 P BIRCS K
KB B PR RIA A, W BIRCS KA A B Hi ik
fE HCC B & 13 h iy 338 FR AR S H 55 i R 48 s 1
M, JEPRAL FLAE 8 HCC B A= Wb & 0 1 i
TEHA -

1 BREFE

1.1 —f&FH

EHL 2021 4F 11 H — 2024 4F 8 A T A By 1 IR
L HARZWRIFH 19 HCC % (REd), 4Ei
(54.7249.70) %, HrhBM 10246, 2ot 174,
MR OZE 2 IR IR PR AT (Barcelona Clinic Liver
Cancer, BCLC) &%, 4R34 : BCLCH
O+AM . BRI C+D W, fEERX A 1324, 4
W% (54.97£8.70) %, HhBEMH 1064, L2644,
975 191 21 $8 55 B o TR L R 9 6 52 4 1 R PE 391 L
S LGFE L (P>0.05), A,
1.2 BRSNS EAAIFEPHBRIRE

HCC 5 Bl a0 A br . O R HE E & AT
FES T I Fe (2022 0) )5 OQ4ERR >18%
QW I3 B RE T8, AR R HE AT O IE 9T AL 2R
J7 o HEBRbRE: OIS ZLI B, OX g
P R s O A e PR s sk, AR IR A
Fy @BAEMBLTRM (K) REMHOHRE
FA SRR ERE; OO, B (30 4 H AL
ERS I REA 24 .

f XS B2 I % GO U T A B ARG oty o AR
FARBEASHEZ: 5 & H AL (L5 £ 2024390) ,
JIT AT I 5% G2 3 0 4 G TR 5 . 3l e i) ] F 5
Xof G BOE A S I A ) R A T, T E et R T TR 4 A
FENT G TR IR 25 s, T JHE R R L A 2 e 0 s
s, TC A SRR, WA B BRI R
MR . 1 BUBE PR . FLBETE . R E MR R
RGP BRI L 28 KR T R 2 & i fh
$iE A5 o

1.3 SBEAMN MAE AR5k

1.3.1 FRACRE B HCC B2 g f o it gl
M gamERER, THR. SERET, X
£ 2 HWF 5T 0 A0 R KL 5 mL, 2 500 remin "B
O 10 min 5 W BRI, BT —80 CLRAER I
1.3.2  FZH MALA 96 fLAgEIR AR (€
Thermo Fisher Scientific /A ] ), i & LW BEFRIC 1)
PN 1gG Pk (FEE Abcam A H]), 1.0 mol-L™"
BEMR AR o (1.0 mol-L 'BEME MW, &FH
1.0 mol-LL”' NaCl #l 10 mmol-L ' EDTA,
pH 7.2) . BEMRELZE vh i F/NAEMWE AR (SEE
Sigma-Aldrich A &), &5 &K%kl (£ E Life
Technologies 24 7 ) . 81 H Zh B W & (5 .
4173210, b FE THERIFEARAR), BF R
(T4 AA-250, FEBIO-RAD/AF]), #K (W
5o TS-1, W] H AR RS & A RA R,
WRIR A (B5 . G-560E, 3£ [ Scientific
industries A 7 ), EEfp{L (F5 . EPOCH, €[
BioTek A F]) 4%,

1.3.3 HuEMEIEME R RS B R
Vi B AE 2 3R A B0 A4 (hitp://www. iedb. org) ,
WITPURZ LB . %, PGB A KB pH(H
FOKAME . FHEAHS AKBHMBUE T2 (human
leukocyte antigen class Il , HLA-1II ) 51445 3
WaFrasa ), ks 5 HLA-IL 254 J1 &
KBt o Howk, TUINK B 7R R B AN R A o B
JG o, NP R SR B IR B AT £ A TEAL , JRAR
b BT R AT S Y R R, R, IR
& S R AL A R A LT 2 AP EAR, A ik
BIRC5a #1 BIRC5b, H J¥ %1 41 F : BIRC5a, H-
dflkdhristfknwlhhfqglfpgatslpv-OH;  BIRCS5b, H-
epdddpmqrkptirrknlrklrrkcavps-OH .

1.3.4 BUEMEMMEY 67X IKCRBMH . W
BV & TAEW 5 gL' #% H8 Thermo Fisher
Scientific 1 W] 5454 A0 BRAL BB Jat .

1.3.5 Ak S ELISA Bk I K 4R 5 Hi A iy
Fik SRR RIE WA Y, LR IR
K A1 0.106 ki -20 B B8 #h 2 v W (phosphate
buffered saline with Tween®-20, PBST) ¥t 96 L
bR AR 3 UK, B I FEARLL 0. 5% BSA i 100 %
Je BALINFE 50 pl, ZE M HE 1.5 he Kok & LY
FRICHY 1gG —HL L 0. 5% BSA Hi Bt 50 000 1% )5 45 L
A S0 pL, ZEHEME 1 he PR3 WG HFELIMA &
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A T R R R AR 1 B R T 4 R A IR A 3Rk R i R T 231

@] 50 pl., kA 25 min 5 AITA 25 pl & [F R
bR, AR 450 nm AR E R A 620 nm 2 K
TEEBOROEE (A) {H. R E R EE [
PEXT BORNIE B %0 B, B — AR L. AR
ABEGWE 20, Lh2 ke E - ER R
— FEAR M A . DR 5 PSS A 48 B (specific
binding index, SBR) {3 Ifi ¢ BIRCS K2R Hit {4 1)
K. SBRIIHHFE A : SBR= (FEA A~
PEXTREAE) / (BHMXS BE A (H — BAMEXT A B o
R T Fe KPR BE D o BT A 25, B REAR Y
A HZ 225 H SR LR T AL ELISA 19K
WL AR >10%, BURS R, AT
I 53 B o
1.4 %itF ot

KHISPSS 23. 0 fc Rt frgeit=#or#r. HCCHA
B F 8 P B (carcinoembryonic antigen, CEA)
MAEA (albumin, Alb) K, 24 KARikE
ik 7K 3 R H Kolmogorov-Smirnov ¥ 56, £7 & 1F &%
AT EITEF, LlatsFoR, 24 BEAR R B
KRB SIAEA K g . HCC AL # AFP. WA TR
I #% W (alanine aminotransferase, ALT). %
MR % Fe %% % [ (aspartate aminotransferase, AST) |
B PE B PR (alkaline phosphatase, ALP) . H#JSPHL

J5 199 (carbohydrate antigen 199, CA199) . &R
21 2 (total bilirubin, TBil) F1 & I B J& 05 (8]
(prothrombin time, PT) AR IESD A, UL
B ig) [M (P25, P75) ] F£ow, 4EH
PG R ] W A ST R AR B Bk R A 8 (Mann-
Whitney U) . %ZiX#& T AEF1E (receiver operating
characteristic, ROC) #2152 T i1 (area
under curve, AUC) . 95% T {5 X [ (confidence
interval, CI) M KIRBUMA KT (Y R B0 FRE =
PEAG BIRCS RARPUAIK X HCC B2 Wi aifig . (i
J BIRC5a #l BIRC5b KK F B it Ak 2 4742 £ 4y 1
Logistic [m H AL AY , A= g G HES, DIERS MR 2
#il ROC #i £k, K& %0 (Youden index, YI)
A RAEL KGR (Cut-offff) . K Pearson/
Spearman AH 3¢ Pk 43 7 PE A 1L 3 K AR B i K- 5 il
IRFE bR B9 L BEPE . DL P<<0.05 M 22 5% A 4 it 2%
= e
2 &# B
2.1 248 R R 8l RTH

BCLC O0+A W 3 5w Bl 4 - & 19 21,00,

BCLC B#I & SRl 4H B4 M 36.1%, BCLC
CHDWIHE SWRPIHBEEMN42.9% . W1,

R 2HBFFEX R RFE AL
Tab.1 Clinical data of subjects in two groups

Characteristic

Healthy control group (n=132)

Case group (n=119)

AFP [M(P25,P75), pg-L ']
ALT [M(P25,P75), U-L ']
AST [M(P25,P75), U-1L ']
ALP [M(P25,P75), U-L""]
CEA (x5, pg-L ™Y
CA199[M(P25,P75), U-mL ']
TBil [M(P25,P75), pmol-L ]
Alb (x5, gL
PT [M(P25,P75), s]
BCLC

0+A [n(%)]

B [(%)]

C+D [n(%)]

— 46.13(6.50,611.31)
— 43.10(25.00,108.00)
- 37.95(28.67,86.45)
- 83.10(69.62,105.92)
- 2.10£1.19

- 22.63(13.64,42.46)
— 16.75(13.02,23.80)
- 39.68+6.10

— 11.40(10.90,12.60)

“—". No data.

2.2 RRAKMHCCE XX FBIRCSX%K 85
FARARK
5 i B o R 20 LA, R 40 HCC fR 3 1 3%

BIRCS5 K4k H Bk /K FETHm, H2ER L8t
B (P>0.05), B HCC B #F M v BIRC5a
1 BIRCSb K 4% H & T K /K S 55 il JE X BB 41 58
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Rt L (P<<0.05); &P HCC B M3
BIRC5a Al BIRCS5b K 4K [ B P44 7K - 45 Mt S %o it 4
ISR IEAL, HERTHIFE X (P>0.05),
W2,
2.3 ARF BCLC %# HCC %% £ % ¥ BIRC5 X
R F AR

SR R4 L #, BCLC C+DMIHCC i
Hrh BIRCSa H B4 /KF- T 5 (P<<0. 05) , Hofth 220
[E] A Al BCLC 3 ABFFE XS 4 1M 3% vh BIRCS KA H Bt

RAKF e 22 RS # 5 X (P>0.05) ., W3 3.
2.4 HCCEZhEPBIRCSXARE FHRAKTS
e JR 48 A7 09 A8 X M

HCC #3413 h BIRC5a K 4% H B ik K ¥ 5
BCLC/r# . ALPHIPT R IEMXXZE (r=0.132,
P<<0.05; r=0.328, P<<0.05; r=0.247, P<
0.05), HADbERMIEKLR (r=-—0.423, P<
0.001) . BIRCSb H & ik K ¥ 51l K 48 b5 JoAH &
PEo W4,

£2 AEEER HCC B M¥ F BIRCS XK B FHifk KT

Tab.2 Levels of natural autoantibodies against BIRC5 in plasma of subjects in two groups (x=+s)
BIRCb5a BIRC5b
Group
Male Female Both Male Female Both

0.8340.31 (107)
0.9340.37"(102)

0.8640.29 (25)
0.824+0.2 (17)

Healthy control

Case

0.8440.31(132)
0.9140.36 (119)

1.444-0.59 (107)
1.63+0.70" (102)

1.6340.58 (25)
1.3840.68 (17)

1.48+0.59 (132)
1.60+0.70 (119)

"P<20.05 compared with healthy control group.

#£3 AFEBCLCAHIHCC BFm ¥ BIRCS KR B FHkKF

Tab.3 Levels of BIRC5 natural autoantibodies in plasma of HCC patients with different BCLC stages (xs)
BIRCb5a BIRCSb
Grou
. 0+A B C+D 0+A B C+D

0.84+0.31 (132)
0.86+0.25(25)

0.84£0.31 (132)
0.90£0.32 (43)

Healthy control

Case

0.84+0.31(132)
0.96+0.43" (51)

1.484+0.59 (132)
1.5240.76 (25)

1.4840.59 (132)
1.5540.64 (43)

1.484+0.59 (132)
1.68+0.74 (51)

"P<<0.05 compared with healthy control group.

#4 HCC B H BIRCS R4 B B ¥ K P55 K38 b5 548
PS5

Tab. 4 Correlations between natural autoantibody level of
BIRC5 in HCC patients and their clinical indicators

Clinical BIRC5a BIRC5b
indicator r P r P
BCLC stage 0.132 0.036 0.079 0.210
AFP 0.297 0.062 —0.142 0.381
ALT 0.134 0.411 0.037 0.822
AST 0.084 0.604 0.043 0.791
ALP 0.328 0.039 0.126 0.439
CEA 0.035 0.841 0.005 0.977
CA199 0.308 0.060 0.031 0.852
TBil 0.065 0.518 0.129 0.202
Alb —0.423 <<0.001 —0.150 0.136
PT 0.247 0.015 0.065 0.524

2.5 HCC &#ZBIRC5X R 8 F#AKROC th X 45H
K ROC 1l £k 340 W s 1 26 K 4% 3 41 5 fede B o)
WEZH )i TR B, 45 R W 5. BIRCSa KR H &9

K AUC 9 0. 559, Cut-off { N4 F N 74.6%
i, 2 HCC i R B Ry 41.2% 3 BIRCSb K 4K
H PR AUC 4 0.543, Cut-off {5 F 45BN
85.4% , Wi HCC M R R 25.2% ., BIRC5 K
RA BRI Wr i ae Bk, A7 BCLC C+D
BEXE HCC A i 301 B B 26 B F5c 4 11412 W7 5% g (i Fn
RS, WERSME L,

2.6 HCC &% 2% ¥ BIRC5a# BIRC5b X & &
4 HARBEAS 2 M 89 ROC W &

AT ROC I 25 R o : HCC B M2
BIRC5a#l BIRC5b KR H SHUKREL S 543 ay AUCH
J30.561, 95%CIK (0.490, 0.633), Cut-off ff
TREERTL. 20, KR 17.4%, PRV
(positive predictive value, PPV) 2 43.5%, 7
A (negative predictive value, NPV) S 40.4%,

it
A G % AL AL ELISA ¥ Il BIRC5 K 4K B
B PR AE HCC 34 13 b il 3 38 748 Ak R HL Il IR 3%

3
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#5 HCCERF MR P BIRC5 KA B HHiM ROC ML 4B
Tab.5 Analysis on ROC curves of natural autoantibodies against BIRC5 in plasma of HCC patients

Group AUC (95%CD SE Cut-off value Youden index Sensitivity (n/%)  Specificity (/%)
BIRCba
0+A 0.538 (0.429,0.660) 0.059 0.971 0.066 32.0 74.6
B 0.559 (0.466,0.666) 0.051 0.968 0.165 41.9 74.6
C+D 0.569 (0.473,0.678) 0.052 0.971 0.197 45.1 74.6
Overall 0.559 (0.494,0.637) 0.037 0.969 0.158 41.2 74.6
BIRC5b
0+A 0.496 (0.335,0.594) 0.066 2.165 0.014 16.0 85.4
B 0.526 (0.376,0.586) 0.053 2.151 0.063 20.9 85.4
C+D 0.580 (0.461,0.662) 0.051 2.129 0.187 33.3 85.4
Overall 0.543 (0.439,0.585) 0.037 2.128 0.106 25.2 85.4
ROC curve

1.0

Sensitivity

— BIRC5a
— BIRCS5b
Reference line

0 0.2 0.4 0.6 0.8 1.0
1— Specificity

Bl HCC B M¥ s BIRCS R4 B B HifkKF ROC
i £%
Fig. 1 ROC curves of BIRC5 natural autoantibody

levels in plasma of HCC patients

Mo ZE IR . HCC B 13 BIRCS KK H &
PO K IR X IS T, (AERESIT¥E
Yo R, fE B HCC # & M b BIRCS KR H
B HUR KT A G HE A T L X 5 AR A i O
SEHOR —F, i ALTIERIZ "7 #2 1 BIRCS1E Hy
MrmflEn, E2/EEE (HCC) Rk,
JERTREE S0 BB R R A B ik, LR
BIRCS WY 1126 38 5 PR A: BT REAF 78 52 2% 1) 4%
K, N IR G s 1k 3% AL B0 PR R L Bk
P A B 32 B T B R S 07 B R 0 IR S e S
AR A4 R s : BHHCCHEELBCLC
C+D ] 8 % 19 BIRC5a 7K - # fdt e xf B8 3% 5,
i M S R 0 2 R T R 3 Ao R A A ) A T I S T

HE K. ROC £ 47 b 45 S R W . 5l 46 T
BIRC5a 8¢ BIRCSb K4k F & Bt 1A 1912 Wi 2L fig 4 A%
(AUC 235124 0. 559 F10. 543) , {H A B HikiL Wiz
A B BCLC W m R U B A, BEA R
AUC BB — LR 53 B 12 W Ak re s I, I R B
’AZETL20, BRRE (17.4%) MK, X—
iR 7 BIRCS KAR B S P 7E HCC H iy 5 5
PER IR, AR i B2 Wbs 2 0 v O 5 A 2 45
PRIK A 53T

AR AR B B HCC B K BIRC5a il
BIRCS5b K 4K F B P4 /K 1 45 {5 X e 41 55 1k 4 5%
PGB T, Bk n] BB R R o Bl L A S A
X M ZEZ K (androgen receptor, AR) {55
B AE HCC & A & e bl S BEAE T, LRI REHL I
AR T W5 i 6 LB 3-3 A% (phosphatidylinositol 3-
kinase, PI3K) /#E H # B B (protein kinase B,
AKT) 5% i ¥, M #F BIRC5 iy £ ik ™
BCLC i3 2 # #9 BIRC5a K4k B & H 4k i T+ = 7l
AE 55 Wb A BE R AT 06 YL e HOC A B
G M IPE T 400 (9 TV T 40 A ) 12 i 0 A
H+ (H4ifasr 2 10, g IR FE IR+ o F1 40 LA
F1R) sk m -, bR PR AT AR E A 5 R
PUIR RS BT W G e i 32, R A B PO R . 4R
i, BRI AHCC 43 8% BIRCS K 4K A & ik
S f) LR BIL ) o 7 38 A T Re SE 0 i — AP I E .

AW FE A KM AT 45 R B8 . BIRCSa H B 41
WK F-BEE BCLC 0 WA s, 5 ALP b
MPTIERK EIEMAHCE R, 5 Alb AR E 7 A ¢
Fo RUH BPUARIKE T im0 8 R I Y
I K3 R A, ATxE HCC WG F2 2B 52 m . PT #E K
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I Ab AR I D g R AL bR ks, 10 BIRCS 5 |
IR T8 B 00 A OGP T Rl S I 2 5 A 45 5 R gk
B HEAE R . —J7 i, BIRCS 18 i 77 42 40 1l 20 i o4
T MM (Caspase) WM™, FWIHTFS, [
TR M A B el S (i 1 O e C TN
fbs Ji—Jrim, )R8 Ak R BE I A B A IV BR
e, WGP R PR S R R A YRR,
FhiE A B YURKSE, ik B SR KT R
FEI T G R AR AR A, R X HCC WS ™
A Y. R, BLA R T £ BT BIRCSHEH
MR [ S PR, Rk 38 1 9 ) A5 F 5% BH i Bt
WK 5 R sh SR E R
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