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[Abstract] Objective To investigate the expression of formin like-3 (FMNL3) and ADP ribosylation factor GTPase activating
protein 1 (ASAP1) in cervical cancer (CCA) tissues,and to analyze their associations with clinicopathological characteristics and
patient prognosis. Methods A total of 85 patients with CCA treated at Tongchuan People’s Hospital from September 2016 to
August 2019 were included. Well-preserved CCA tissues and adjacent non-cancerous tissues obtained during surgery were collected.
Immunohistochemistry (IHC) was used to detect FMNL3 and ASAP1 expression. The X* test was applied to analyze correlations
between FMNL3/ASAPI1 expression and clinicopathological features.Spearman correlation analysis was conducted to evaluate the
relationship between FMNL3 and ASAPI1 expression. Cox multivariate regression analysis was performed to identify prognostic
factors influencing postoperative survival in CCA patients. Kaplan-Meier survival analysis was used to estimate survival rates, and
intergroup differences were tested using the log rank test. Results The positive expression rates of FMNL3 and ASAP1 were
significantly higher in CCA tissues than in adjacent tissues (X*=27.234 and 28.888,respectively, P< 0.001).A positive correlation
was observed between FMNL3 and ASAP1 expression in CCA tissues (r =0.495, P <C0.001).Expression levels of FMNL3 and

ASAPI1 were significantly associated with depth of invasion, lymph node metastasis, TNM stage, histological differentiation, and
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distant metastasis (X* = 4, 284-10. 983, P <C0.05). Patients with positive FMNL3 expression had a lower 5-year survival rate
(43.10%) compared with those with negative expression (84.48%) (log rank X* =12.118,P <(0.001).Similarly, ASAP1-positive
patients had reduced 5-year survival (45.16%) versus ASAP1-negative subjects (82.61%) (log rank X*=19.694,P =0.002).Depth
of invasion (>1/2),TNM stage (stage Il ),poor/moderate differentiation, presence of distant metastasis,and positive expression
of FMNL3 and ASAP1 were identified as independent risk factors for mortality within 5 years post-surgery ( HR =1.286-1.986,
P <C0.05). Conclusion FMNL3 and ASAPI1 are positively expressed in CCA tissues and show a positive correlation. Their expression
is associated with specific clinicopathological characteristics, and positive expression predicts poorer 5-year survival, serving as
independent risk factors for mortality in CCA patients.
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Fig.1 Expression of FMNL3 and ASAP1 in CCA tissues and adjacent tissues detected by IHC (SP staining, X 100)

% 1 FMNL3 %1 ASAPL # CCA AARBFALARRIXER [(n(YD]
Table 1 Expression of FMNL3 and ASAP1 in CCA tissues and adjacent tissues [n( %) ]

FMNL3 ASAP1
4151 %%
P 4k 2 ik Bk 2 ik FH Ak 2 ik FA P 2% 35
CCA 18 85 58(68.24) 27(31.76) 62(72.94) 23(27.06)
JiE 25 41 85 24(28.24) 61(71.76) 27(31.76) 58(68.24)
x? - 27.234 28.888
P - <0.001 <0.001

% 2 FMNL3 # ASAP1 7 CCA AR R RIEMAXREDH[n( %) ]
Table 2 Correlation analysis of the expression of FMNL3 and ASAP1 in CCA tissues [n(%)]

FMNL3
ASAP1 r %2 P
P K (n=58) B ik (n=27)
BH 235 (n=62) 51(87.93) 11(17.74)
0.495 20.787 <0.001
B ik (n=23) 7(12.07) 16(69.57)
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Table 3 Relationship between the expressions of FMNL3 and ASAP1 in CCA tissues and
the clinicopathological characteristics of patients [n( %) ]

FMNL3 ASAP1
9 B E 5%
FHPER K (n=58) [IPEFRIK (n=27) he P FHPER K (n=62) FIMERIE(n=23) e P
£ IED) 0.598 0.440 1.656  0.198
<55 42 27(46.55) 15(55.56) 28(45.16) 14(60.87)
=55 43 31(53.45) 12(44.44) 34(54.84) 9(39.13)
il R 1.005 0.316 0.532  0.466
H 35 26(44.83) 9(33.33) 27(43.55) 8(34.78)
7 50 32(55.17) 18(66.67) 35(56.45) 15(65.22)
95 B 25 Y 0.706 0.401 0.657  0.418
8597 61 40(68.97) 21(77.78) 43(69.35) 18(78.26)
i 9 24 18(31.03) 6(22.22) 19(30.65) 5(21.74)
15 T B 10.983  0.001 4.954  0.026
>1/2 31 28(48.28) 3(11.11) 27(43.55) 4(17.39)
<1/2 54 30(51.72) 24(88.89) 35(56.45) 19(82.61)
WL R 7.308 0.007 6.091  0.014
H 37 31(53.45) 6(22.22) 32(51.61) 5(21.74)
¥ 48 27(46.55) 21(77.78) 30(48.39) 18(78.26)
TNM 4+ 4.284 0.038 9.066  0.003
M 56 34(58.62) 22(81.48) 35(56.45) 21(91.30)
I 19 29 24(41.38) 5(18.52) 27(43.55) 2(8.70)
HB LR 4.592 0.032 6.098  0.014
w5k 52 31(53.45) 21(77.78) 33(52.33) 19(82.61)
ARk 33 27(46.55) 6(22.22) 29(45.77) 4(17.39)
LA R 7.070 0.008 4.572  0.033
A 26 23(39.66) 3(11.11) 23(37.10) 3(13.04)
T 59 35(59.32) 24(88.89) 39(62.90) 20(86.96)
Jib 963 B4R (em) 0.125 0.723 0.248  0.618
>2 37 26(44.83) 11(40.74) 28(45.16) 9(39.13)
<2 48 32(55.17) 16(59.26) 34(54.84) 14(60.87)
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SEETEMXER

XF 85 il CCA B AR JF#EAT 5 4 BE I . 4
fE A7 B, BE T 38 M, 5 Eétﬁ?ﬁ 55.29%.,
FMNL3 FHPER L 8 5 B VE R Ik B3 5 A7 3
4331 43.10%(25/58) Fil 84.48% (22/27) ,FMNLS3
PR IE B 5 48 A A7 AR T B 3R 5 B 3 (log
rank X*=12.118, P <C0.001), ASAP1 FH 3 ik &
HHPPERIL R 5 FEAF R 45.16 % (28/
62)F1 82.61% (19/23), ASAPI FHEF KR #H 5 4
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ARJG 5 AEWNFET A A7 MG 2 (HR /T 1.286 %
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Fig.2 5-year survival analysis of CCA patients with Fig.3 5-year survival analysis of CCA patients with
different expressions of FMNLS3 after surgery different expressions of ASAP1 after surgery

R4 COXZHAZEMBANH CCA BEEHETEH MBS MERSR

Table 4 Assignment of variables in Cox multivariate regression analysis of prognostic factors in CCA patients

i H S T it H 4324 T A
AR () =55 1 G i Y- A% sk 1
<55 [t 0
9 B2 R 3] 1 AL H 1
% 9o 0 ¥ 0
Tl R H 1 Ji 98 B A% Cem) >2 1
Jc 0 <2 0
R >1/2 1 FMNL3 PP 2R 3K 1
<1/2 0 BA M 2 ik 0
MR f 1 ASAP1 FHPE R K 1
¥ 0 [ 4 2 3k 0
TNM 73 I 1 1
11 0

F5 COXZEAZRBPNH CCABEEFRENFMWEER

Table 5 Cox multivariate regression analysis of prognostic factors in CCA patients

I PR 975 045 i

HR95%CID) P HR(95%CI) P
AR (=55 %) 2.354(0.689~8.045) 0.172 - —
WE IR CFD 3.341(0.629~17.747) 0.157 — —
9 BE 2 (gD 1.586(0.382~6.581) 0.525 — —
BIEEE(C>1/2) 1.423(1.131~1.790) 0.003 1.624(1.039~2.539) 0.033
W EE 5 R CRD 1.658(1.069~2.572) 0.024 1.534(0.964~2.441) 0.071
TNM 23 CIL D 1.567(1.010~2.431) 0.045 1.286(1.007~1.643) 0.044
AR B (P AR 4R 1.643(1.059~2.549) 0.027 1.986(1.046~3.770) 0.036
I Kb B D 1.587(1.128~2.232) 0.008 1.638(1.077~2.492) 0.021
e B AR (>2em) 1.514(0.950~2.414) 0.081 — —
FMNL3(FH#: £ 5) 1.652(1.086~2.513) 0.019 1.589(1.024~2.465) 0.039
ASAPI(FHPEZR KD 1.624(1.068~2.470) 0.023 1.593(1.031~2.461) 0.036
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3.1 CCA fFR I

CCA B —FhE & T F & M G Mog , E2EE
TrEH g, BeRa T EEREKNZ
— TP BT RE IR A A WY W, I O k2 0 AT RE R 3 B
JOE L R A A R DR AL DR 2T O ik A E
AR S W 3 AT 8 BT I W T A A B v A AR
W R E AR TEST, CCA B 4B W 2¢ 9% I & HR-
HPV (JEA R 1 /N 7295 B - HL AT XWUEE FR IRk DNA B
P41 e, Horp, SR 70 %6 9% B & HPV 16
18 RS RM, B R AR 24
PEFEAR ) AR R RS S AR S 1 i CCA
RAENRY . FARUIBZIRT CCA MEZ L. M
RNFBRELZRRE, DEHRE. MG IRIT 0
T 1) 25 W R SR I R W 5 1% =2 5 1) H T R
YRR R L SO IR L Tt 25 & A= P 45 D I, g D AR A
SARAEARRAIAR I 40961, RAFTE CCA i Bis itk
AT 1 A R P S A L AR 28 P R AE AT AN B
B FEURE BRETUG KRR 2E" . Wik, 348
HERRPEAG CCA HBH TS A R A 204 W br i W) 2

AEEEX,
3.2 FMNL3 3t CCA BE& KR BSERTG
A

FMNL3 ¥ ff FRL2, J& ] 12 F K09 & H . fE
% 3 3k 5 98 UL 2l B 1 4 R R o A ol 48 LR AR ORG
B FITEZ Sl 1 T R T A0 . R BB S AR
A AT HES , 2 5 M55 K X 5 2 28 0O 2 1 B
SR e Je AN A R 4R 28 A OGN, BF ST AIE B, FMNL3
) FH2 Z5F 5 nT i 3 22 R th 2 (—Fh 2 5 4l i iz 3
F A B 45 R4 1 7 AL A B T LEh &R A i R
41, DT A5 i Jge 200 Jif 42 28 R0 5 B vh R AR FRE . O
B BESE R, FMINL3 76 7L 6 21 21 b i %
N TS 440, FMNLS BHM: Rk 5 g a1k,
o B0 S0 1130 0 IV B0 L B bk [ 2 A RS S IE A OG . AR
WF5¢ o, FMNL3 76 CCA By # 3k #a 3 5 07 B
U — B R R AEREIRE > 1/2 Ok e A
BB CTNM 4030 CTT D (200 (bR AR L G Ak 5% 7
51 PR G BRURR AE FMINL3 FH M 36 35 b 0 &5 v, 42
/R FMNL3 BHPE 2 A 0T B i 75 5 40 i 2200k 04 2 2
HERR AN P . CCA 4121 H FMNL3 FH P % 8 &
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1(circ RNA forkhead frame protein P1,circFoxpl)
& b B Ve BN b B R R, BE %l A B
RNA-22 /N RNA-150-3p 1E [a] 35 CCAAT 1%
SRS A y A FMNL3 () 3 3k (98 40 M 7= 4=
it 25 14+ circFoxpl A4 g A% AT Wl 5% 3 Bl it 25 00,
AHFFEH, CCA FIPER IR B 5 A A7 AR T Bk
FIBBHVRMEEE(>1/2) TNM 08 CIHED 4
LU R EE (PR a0 A B 55 7 CRD B o B E R
J& 5 AEBETT R A ST R e R E L 3X 5 VR ST AR ARV A Y
ZERAAMRL 48 FMNL3 25 CCA #EJ, HoK i
o o REE R T XU B

3.3 ASAP1 3t CCA BEIRKBERHMER TG

ASAP1 &—f Arf GTPase Ik EH. B A Z
A28 R S5, 2 JRORH OC JIL Bl A 40 L AR Y B BT
XF I B R TR RG B A 2 O R R MR E G
FE . ASAPL FEAIE i 2 B g E 25 Y (10 0k e Y
MIVERE B & B, 5 B3 WS A e R B A
TETE R IG RA . ASAPL 76 5 96 40 i vh 2236 1.
AR R UG A R B 10 7. Be Ak, ASAPT FEKR
AN AT AR T A A 0 3 B LT R FR 28, i W] LA
HilZ BN S 1Q ¥ GTPase BTG & 1 1 1 .
MG 5 1 4 A o3 24 8 S 86 1 42 19 TE 1k, i — 2D 3
S8 T 9 A0 X AT I 20 R R IR YT AR A T
BB BT, He VS Xt 222 4~ = B FL MR (triple
negative breast cancer, TNBC) & [ 20 #1755 A 2
AN AR & B 138 A bl SE B, o, ASAPL FE
TNBC iy i 0, L HPER L5 TNBC &
A A AR A 5 L ASAPT AT {E #E TNBC 21 Jfd
HG, AWFFEH, ASAPL 7E CCA 441 iy BHPE %
KRR TS AL, R R VR > 1/2 ke A
% TNM 20 1 CIL D AH LU R AR b e 75 %5
IIfs 95 B A AE s %5 FMINL3 BH M e ik He il s . 42
/R ASAPT FHVE R IA 55 85 22 1Y i PR 9 B RF AE AH OG
LR TR o R PR R BRI B B . AR ST A
KB .FMNL3,ASAP1 7 CCA 41 [ Rk R IE
ARG, S 75 P25 ] e 3 (] ) 425 4 28 1 B J2 08 i i T
ek CCA e, AUFR LM, B4 4, ASAP]
PRV R GK 5 2 IR B VR AR OC R B TR AN R Y
SCHE UM R AR S, B 3K ASAPL
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F 5 AR IR BL  ASAPL BIME KA & B PG A
RIS A 7 A R 2, $R% . ASAPL P R Ik B K
T AR B0, T 3 e e R S A PR R AT T KU

SAMREREB/RME

2 FRT iR, FMNL3, ASAP1 7E CCA 4 R 3%k
IRV W R E A O, JF 5 R TR B 4G
B VTNM 43101 28050 A AR B |26 Ab % 8 458 11 DR 2
FRAEAR DG, RIS, B2 B R R R ARG 5 A (7%
BAL, AR RZAAE T AEREA B A h A7
TEIR YT 3R W A [R) : BOR i 475, ELREAS B 5% 5 ok o —,
Xt T 5% 225 SR T B i — 2 14 5 ), 0D T 8 i R R
PR ST i D IR AR IR IR A 2R
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