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[Abstract] Objective To study the expression of butyrophilin subfamily 3 member A1 ( BTN3AL1 ) and butyrophilin
subfamily 2 member A1 ( BTN2A1 ) in cervical cancer tissues, and to analyze their effects on tumor microenvironment and
clinical prognosis. Method From January 2019 to January 2020,98 patients with cervical cancer were diagnosed and treated
in the Department of Gynecology of Xiaogan Hospital Affiliated to Wuhan University of Science and Technology ( Xiaogan
Central Hospital ). The mRNA and protein expressions of BTN3A1 and BTN2AT1 in tissues were detected by qPCR and im—
munohistochemistry. The relationship between BTN3A1, BTN2A1 expression and immune cell infiltration was analyzed by
Timer 3.0 database. Kaplan-Meier curve and Cox regression analysis were used to analyze the factors affecting the prognosis
of cervical cancer. Results BTN3A1 mRNA in cervical cancer tissues and adjacent tissues were (3.03+0.32 vs. 1.08+0.23),
BTN2A1 mRNA were (2.88+0.31 vs. 0.87+0.20), the difference was statistically significant P =48.958/<0.001,53.936/<
0.001).The positive rate of BTIN3A1 63.27% (62/98) vs. 6.12% (6/98) and BTN2A1 65.31% (64/98) vs. 5.10% (5/98) in
cervical cancer tissues was higher than that in adjacent tissues, and the difference was statistically significant (x*/P =125.661/<

0.001,139.700/<0.001). TIMER3.0 results: BTN3A1 expression was positively correlated with CD4" T cells, CD8" T cells,
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neutrophils and dendritic cells ¢/P =0.428/<0.001,0.388/<0.001,0.614/<0.001,0.444/<0.001), BTN2A1 expression was posi—
tively correlated with CD4" T cells and neutrophils @/P =0.260/<0.001,0.255/<0.001 ).The positive rates of BTN3A1l and
BTN2A1 in cervical cancer with FIGO stage IB2 ~ IIB and lymph node metastasis were increased (/P =6.629/0.010,5.893/<
0.015,7.171/0.007,4.708/0.030). The 5-year progression-free survival rate of BTN3A1 and BTN2AI1 positive group was
69.35% (43/62), 70.31% (45/64), which was lower than that of BTN3A1 and BTN2A1 negative group 86.11% (31/36),
85.29% (29/34), tissues the difference was statistically significant (Log-RankP =5.152/0.013,5.081/0.007 ) ; FIGO stage IB2—
IIB, lymph node metastasis, BTN3A1 positive and BTN2A1 positive were risk factors for poor prognosis in patients with cer—
vical cancer HR (95%CI)=1.713(1.187-2.471), 1.408(1.087-1.823), 1.679(1.301-2.166), 1.426(1.159-1.756) . Conclusion

The elevated expression of BTN3A1 and BTN2AL1 in cervical cancer are associated with immune cell infiltration and are

new biomarkers for evaluating the prognosis of cervical cancer.
[Key words]

infiltration; Prognosis

60
34 b N
~ 2 o
T 3 Al
( butyrophilin subfamily 3 member A1 BTN3A1l)
2 A1( butyrophilin subfamily 2 mem—
ber A1 BTN2A1)  ~3T
Al BTN3A1
T
° . BTN2AI T
BTN3A1
voT
T BTN3A1.BTN2A1
o BTN3Al.
BTN2A1
1
1.1 2019 1 —2020 1
/
98 33~79
(61.38+£8.10) ; 3~58(15.23+5.12) d;
; 22 8
; 60 38 1 <4 c¢m 56 =
4 cm42 1<1/2 58 =1/2 40
; 57 41 ; FIGO
cTA~TIB1 57 IB2~TB 41 ;
31
(2025-010-02) /

o

1.2 (1) 20

Cervical cancer; Butyrophilin subfamily 3 member Al; Butyrophilin subfamily 2 member Al; Immune

;@ g6
'@ - (2)
D N .
'@ 36)
1.3
1.3.1 ¢PCR BTN3A1.BTN2A1 mRNA
+
( =2 cm)
Trizol RNA
( NanoDrop1000 ) RNA
o ( Takara Prime—
Script™ RT Master Mix RRO36A) RNA
500 ng o
:37°C15 min.85°C5 s.cDNA -80°C
o o BTN3Al:

5= CAGTTCCCCAAGGACTTCCT3~

5'-GGTGATGCTGAAGGCTGAGT-3 *; BTN2AT1:

5~ TGCTGCTCTTCCTCACCTTC-3~ 5AG-
GAGCAGGTGACAAGGA AG-37; B-actin: 5=
CCAACCGCGAGAAGATGA3 5-CCAGAG-
GCGTACAGGGATAG3". qPCR (10 wl) @ 2x
SYBR Green PCR Master Mix 5 pl
(10 pmol/L) 0.2 pl ¢DNA 1 ul

10 pls 95°C 30 s; 95°C 30 s.
60°C 30 s.72C 34 s 40 o 3
o B-actin
2—AAC! .
1.3.2 BTN3A1.BTN2A1
o 4 pumo N



2026 10 25 10

Chin J Diffic and Compl Cas October 2026 Vol.25 No.10

« 1227 -

. : 0 . 1 0.20) (t/P = 48. 958/< 0. 001, 53. 936/< 0. 001) ;
. 2 . 3 . BTN3A1.BTN2A1
<5% 0 5%~25% 1 \26%~50% 2 . BTN3A1 63.27%( 62/
51%~75% 3 >75% 4 . 98) .BTN2A1 65.31%( 64/98)
<2 >2 o 6.12%( 6/98) .5.10% ( 5/98)
1.3.3 : . . (x2/P=125.661/<0.001.139.700/<0.001) Lo
\ \ 2.2 BTN3A1.BTN2A1 mRNA
‘ > ‘ ~ TIMER3.0
> > BTN3A1 CD4'T .CD8'T .
> ° ° . (r/P=0.428/<
TIMER3. 0 ( http: //timer. comp-genomics. 0.001.0.388/<0.001.0.614/<0.001.0.444/<0.001)
org/) CD4'T .CD8'T N BTN2A1 CD4* T .
) ) (r/P=0.260/<0.001.0.255/<0.001) .
BIN3AL.BIN2AL 23 BTN3A1.BTN2A1
P ° / FIGO I[B2~1
1.3.4 ;
36 | 5 B . BTN3Al.
s 2 \ BTN2A1 FIGO [A~ 1Bl .
( P<0.05)
’ 1.
L4 PSS 22.0 2.4 BTN3A1.BTN2A1
. (%)
¢ ; . 5 24 5 75.51% ( 74/98) .
. ; TIMER3.0 BTN3A1.BTN2AI 5
BTN3AL.BIN2AL ; 69.35% ( 43/62) . 70.31% ( 45/64) BTN3Al.
Kaplan-Meier Cox BTN2A1 86.11%( 31/36) .85.29%( 29/34)
. P<0.05 . ( LogRank x*>=5.152.5.081 P=
2 0.013.0.007) . BTN3A1.BTN2A1 5
2.1 BTN3AI. (51.48+2.83) (52.36£2.73)
BTN2A1 mRNA BTN3A1.BTN2A1 (57.15+1.89)
BTN3A1 mRNA( 3.03+0.32) .BTN2AI mRNA( 2.88 + (57.78+1.66) (t/P=
0.31) (1.08+0.23) .(0.87= 10.703/<0.001.10.570/<0.001) 2,
1 BTN3A1.BTN2A1 ( %x200)

Fig.1 Expression of BIN3A1 and BTN2AT1 proteins in cancer tissues and adjacent tissues of cervical cancer patients
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Tab.1 Comparison of differences in the expression of BIN3A1 and BTN2A1 proteins in cervical cancer tissues under different clinical /path—

ological parameters
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Tab.2  Multivariate Cox regression analysis of the influencing

factors for the prognosis of cervical cancer patients

B SE Wald P HR 95%CI
FIGOI B2~ 1IB  0.538 0.187 8.277 <0.001 1.713 1.187~2.471
0.342 0.132 6.713 <0.001 1.408 1.087~1.823

BTN3A1 0.518 0.130 15.877 <0.001 1.679 1.301~2.166
BTN2A1 0.355 0.106 11.216 <0.001 1.426 1.159~1.756
3
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Fig.2 Kaplan-Meier curve analysis of the impact of BIN3A1 and °
BTN2A1 protein expression on the prognosis of cervical
cancer patients
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