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Diagnostic value of baculoviral inhibitor of apoptosis repeat-
containing 5 and cysteine-aspartic acid protease 9
expression levels in condyloma acuminatum®

Li Jia-yao, Wang Shi-ning, Zhao Xu-ming
(Department of Dermatology, The First Affiliated Hospital of Hebei North University,
Zhangjiakou, Hebei 075000, China)

Abstract: Objective To investigate the diagnostic value of baculoviral inhibitor of apoptosis repeat-
containing 5 (BIRCS5) and cysteine-aspartic acid protease 9 (CASP9) expression levels in patients with condyloma
acuminatum (CA). Methods A total of 78 CA patients treated in our hospital from September 2021 to October 2023
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were selected as the CA group, and 50 individuals with healthy skin in the hospital during the same period were
chosen as the control group. The relative expression levels of BIRC5 and CASP9 in skin lesions were compared
between the groups, and their associations with clinicopathological parameters of CA patients were analyzed. The
Spearman method was used to analyze the correlation between the expression levels of BIRCS and CASP9 in the
skin lesions of CA patients. The diagnostic value of BIRCS and CASP9 expression levels in skin lesions for CA was
assessed using the receiver operating characteristic (ROC) curves. Results The expression level of BIRCS in the
lesion tissues of the CA group was higher than that of the control group (P < 0.05), while the expression level of
CASP9 in the lesion tissues of the CA group was lower than that of the control group (P < 0.05). The relative
expression level of BIRCS in lesion tissues was higher in patients with mixed HPV infections compared to those
with single-type HPV infections (P < 0.05), while the relative expression level of CASP9 was lower in patients with
mixed HPV infections than in those with single-type HPV infections (P < 0.05). The relative expression level of
BIRCS in lesion tissues was higher in patients with wart diameters > 10 mm compared to those with wart
diameters < 10 mm (P < 0.05), while the relative expression level of CASP9 was lower in patients with wart
diameters = 10 mm than in those with wart diameters <10 mm (P < 0.05). The relative expression level of BIRCS in
lesion tissues was higher in patients with a disease duration > 3 months compared to those with a disease duration <
3 months (P < 0.05), while the relative expression level of CASP9 was lower in patients with a disease duration > 3
months than in those with a disease duration < 3 months (P < 0.05). There were no statistically significant
differences in the relative expression levels of BIRCS and CASP9 between patients of different sex, age, BMI, lesion
sites, or number of warts, as assessed by t-test (P > 0.05). Spearman correlation analysis revealed a negative
correlation between the expression levels of BIRC5 and CASP9 in the lesion tissues of CA patients (r, = 0.344, P <
0.05). The areas under the curves (AUCs) for the expression levels of BIRCS5 and CASP9 in the diagnosis of CA
were 0.872 (95% CI: 0.813, 0.932) and 0.935 (95% CI: 0.893, 0.977), with the sensitivities being 85.9% (95% CI:
0.762, 0.927) and 92.3% (95% CI: 0.840, 0.971), and the specificities being 72.0% (95% CI: 0.575, 0.838) and
84.0% (95% CI: 0.709, 0.928). The AUC for the combined expression levels of BIRC5 and CASP9 in the diagnosis
of CA was 0.974 (95% CI: 0.950, 0.997), with a sensitivity of 91.0% (95% CI: 0.824, 0.963) and a specificity of
94.0% (95% CI: 0.835, 0.987). Conclusions The combined detection of BIRC5 and CASP9 significantly improves
the diagnosis of CA. BIRCS and CASP9 can serve as effective biomarkers for diagnosing CA, contributing to
enhancing diagnostic accuracy and efficiency.
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tFIEAOCIRYT > 3 H @B E HIES 5, 1%
B RE A @R > 18 % . HEBRARME : O HAth
B R 95 5k s QAT IR W sl FL I I £ s @A
R0 JE JFFUE | M ke A G D RR A DS
553 F A RS, 52w A E 5% 25 ST AL s O e
SE RGN s O KGN o AR TR IR
A AR $8 50 (body mass index, BMI) FLAR, 48 x*/
LR, 22 S IE G (P >0.05) A ] e .
A 5E B AR A B B 2 A0 3L 2 51 25 ) o A FHE o
W1,

®1 WABE-MABLLER

20 51 n ) @_ﬁé} e, BMI_/(kg/mz’

151 X+s) X+s)
CA4 78 42/36 39.18 +7.83 23.14 245
XTHRZH 50 29/21 41.10+6.51 22.49 +2.29
AL 0.213 1.443 1.502
P 0.645 0.152 0.136
1.2 FHik

12,1 HSmA%E  CAAREEZIRUIR T AR
TR AR Ew AP REQEIFTIAR
I 3 I ft B 2 K A 25 o PR RSB TE TR
VIR AN RRE A . A A BRE A /N B T
A IRAFAE-80 CUKA T LA e AR e M .

122  # & B 28 2% BIRC5., CASP9 & ik K
D &4 RNA 2 B . £ JH] TRIzol 13857 & ( 36 6 95 7% 4= fin
HARA PR 7)) 2 BOR B FE 1) RNA, ™ 4% 1% B
&0 BEAT 180 . @RNA 4fifk Ak 4 - i ik 2 B
DUVE X FEHUAY RNA HEAT Slifb vk 4 . SR )5 (A
JC RNase 7K % i RNA, LL AR GIE RNA 9 21 B Fil 56 4%
Mo @S E R OE E R A W% R N (quantitative
real-time polymerase chain reaction, qRT-PCR) : fifi
T e S R B (3 I B BRI R B A H] ) R R
f) RNA 36 % 5% i cDNA. f# J] SYBR Green PCR
Master Mix F145 5 ¥ 59 BIRCS . CASP9 5| # %} cDNA
PEAT QRT-PCR . 7E 52 HF PCR X 28 ( 35 [ FE Bk K At /R
4% 2 7, Applied Biosystems 7900HT) [ #E47 4714
BIRCS 1E [7] 5] #) : 5'-ATTCGTCCGGTTGCGCTTTTCC-
3, A 51 %) : 5'-CACGGCGCACTTTTCTTTCGCA-3',
K JE 3422 bp ; CASP9 IE [1] 5|4 : 5'-ACACCCAGACCA
GTGGACATGTTTT-3", JZ [ 514 : 5'~ATGTCCACTGG

TCTGGGTGTGCGGTG-3", + Ji&E 43 5l A 25 Fl 26 bp;
GAPDH IE [f] 5] ) : 5'-GGTCGGAGTCAACGGATTTG-
3", ] 1 51 ¥« 5'~ATGAGCCCCAGCCTTCTCCAT-3',
FBE 53502 20 F 21 bpo SO S5« AR R R i
920 pL, £ 55 2 pL ¢DNA # 42 . 10 nL SYBR
Green PCR Master Mix . 0.5 pL 1E[H 54 (10 wmol/L) .
0.5 L[5 4 (10 wmol/L) }2 7 pL. T RNase /K. #7184
295 CHASE 10 min, 95 CAEPE 15 s .60 CiB Kk
30 s.72 °CHEAH 30 s, H 40 DGR, P48 &5 RS v
TIE R M 4 0 b, B 60 ~ 95 C, 25 il
0.5 °C, 545 s, alad 27493158 BIRCS . CASP9 #H
XP Rk
1.3 Sit=FiE

O 23 A R FH SPSS 23.0 it 4k 4k . TR OR
PLISEL + it 22 (x £ 5) TR, LB ¢ R 56 5 TH 0%
AR B LB (%) 2o, LW PR 3 2 2
I E TAERRE (receiver operating characteristic, ROC)
Mk, P<0.05hERA5IEE L.
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=&

Wi 40 Fz F 4 21 BIRCS . CASPY A2 iA 12 Lt
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CASPO FHXS Rk AR T X IR . W2,
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RIFBIE (xxs)

205 n BIRC5 CASP9
CAZ 78 1.89 +0.41 0.60=0.19
Xt HALH 50 1.28 +0.34 1.05+0.22
1l 8.762 12.285
PAE 0.000 0.0000

2.2 A[E I R 9% 3B 45 4E B9 L 15 43 48 AR BIRCS.
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AR R PE PR AT e AR HPV R YL 28 A0 3
BIRCS5 . CASP9 Al X} F ik i L #, & e K 30, 25 34947
Giit2pam L (P <0.05) . HPV IR AU B E i 4l
21 BIRCS #H Xf R 35 & & T HPV 51— A g i 3%
CASPO FH X 3k B AIK T HPV P — BRI YL /B 3 5 A
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AR B A2 =10 mm 85 7 5 41 41 BIRCS A %) % 5 &
TR R A AR B 42 < 10 mm 3, CASPO AH X 635 5

CASPY X F ik AL T < 3N H B . ANFEME
AR BMI, Bz #EA PE AR B H B & BIRCS .

T YRR < 10 mm BB i fe= 3 M H B E CASPY MIXf ik i LR, &t K 56, 2 B G127
FE P40 BIRCS XS Rk & & P < 3 H B E, BEY(P>0.05), WFE3,
R 3 AEIGRFIREHEN R IRALAH BIRC5,CASPOHEMTRIZELLE (x+s)

I A A BIRC5 CASPY I AR B AE BIRC5 CASP9
H 1.92+0.44 0.61+0.18 <104~ 1.93 £0.46 0.62+0.18
ok 1.84 +0.38 0.59 +0.19 > 104~ 1.82+0.32 0.58 +0.20

51 RN EE|

1 0.852 0.477 18 1.147 0.915

PiE 0.397 0.635 P& 0.255 0.363
>40% 1.94+0.42 0.61+0.18 <31H 1.73+0.32 0.67+0.18
<40% 1.85 £0.41 0.60 +0.19 >31H 2.05+0.44 0.53+£0.16

Sl Gl

i 0.940 0.232 i 3.687 3.624
P 0.350 0.817 P 0.000 0.000
> 23 kg/m’ 1.81£0.35 0.59 +0.19 <10 mm 1.81 £0.38 0.63 £0.19
<23 kg/m’ 1.97 £0.46 0.61 +0.18 > 10 mm 2.14+0.43 0.52 £0.12

BMI PR AR
i 1.739 0.476 fi 3.077 2.259
PIH 0.086 0.636 PH 0.003 0.027

AT A 1.85 +0.40 0.59 £0.19 — % 1.80 +0.37 0.63£0.19
JILJE 1.96 +0.43 0.62+0.18 TRAH 224 +0.41 0.50 +0.12

AL HPV Jie 51
tE 1.126 0.675 t{H 4.055 2.525
P14 0.264 0.502 PAY 0.000 0.014

2.3 BIRC5%ix5 CASP9 Rik/K B XM L5

Spearman AH G PE 43T 45 R 7, CA JR 3 B2 # 41 B Lo- o
41t BIRCS 5 CASP9 3 ik 5 11 A 56 (1, =-0344, P = a wgffics o

© L]

0.002). WK 1. % 05 Kot
2.4 BIRC5#1CASP9 &iAi2 i CAKIZIEES T % oo °

Hz 45120 21 v BIRCS . CASP9 %35 7K SF-12: Bt CA 114 0 1 2 3 4
2 T TE R4 5K 0.872(95% CI:0.813,0.932) .0.935 BIRCS ik /K F-

El1 BIRC55 CASP9 &RiAKFHEEMES T~ E

(95% C1:0.893,0.977) , HUZNE 53914 85.9%(95% CI.:
0.762,0.927) .92.3%(95% C1:0.840,0.971) , ¥ 55>
Wk 72.0% (95% CI:0.575, 0.838) . 84.0% (95% CI:
0.709,0.928) . BIRC5,CASP9 ik /K 412 W CA
f 28 F 1R R 0.974 (95% CI:0.950, 0.997) , 4k

PR S M4 R 91.0% (95% CI: 0.824, 0.963) .
94.0%(95% CI:0.835,0.987) . WL 4 FNE 2.

%4 BIRCS5 #1 CASP9 F&iA/KFEXT CA HII2 Bz BE

- B A/ 95% CI e Yo 95% CI T — 95% CI

% TBR BR % FBR BR FBR B
BIRC5 1.475 85.9 0.762 0.927 72.0 0.575 0.838 0.872 0.813 0.932
CASP9 0.845 923 0.840 0.971 84.0 0.709 0.928 0.935 0.893 0.977
s = 91.0 0.824 0.963 94.0 0.835 0.987 0.974 0.950 0.997
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B M b A % Lt T R e R R Mo A 27
TGP AL RE o IR L CA S R B A A A
T D355 ) A B 22 AR5 T R 21 (ol R Y
INEEEFLROR A . X AR I R RS 5
B IRYT R IR B IR R R, CA X R 1 iR
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S5 T NIRRT . CASPO £ 32 1 41 i Y
L0 5 4 DNA 5 40 BBl 80T, T 5 | % — RS
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AT S5 A K B, CA 4z #5141 21 BIRCS AH X
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92.3% , ¢ T PE 43 9N 72.0% F1 84.0% ., >4 BIRCS Fil
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