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Abstract

BACKGROUND

STMNI (stathminl), a member of the microtubule
destabilizing protein family, is transcriptionally repressed
by the functional tumor suppressor protein p53. STMN1

Baishidenge  WCJD | https:/ /www.wjgnet.com

was first identified as a cellular phosphorylated protein
overexpressed in leukemia in 1983. STMN1 was found to
be upregulated in a variety of cancers, such as non-small
cell lung cancer, breast cancer, and gastric cancer, and it
can induce cell differentiation, proliferation, and migration
in solid tumors and is associated with a poor clinical
prognosis. However, the role and mechanism of STMNI in
hepatocellular carcinoma remain unclear.

Alm

To assess the expression of STMNT1 gene in hepatocellular
carcinoma and its relationship with the clinical characteristics
and prognosis of patients, and to explore the molecular
mechanism of STMNI1 gene in this malignancy.

METHODS

Clinical information and high-throughput RNA-sequencing
data of hepatocellular carcinoma patients were downloaded
from The Cancer Genome Atlas (https:/ /portal.gdc.cancer.
gov, TCGA) database. R (v3.6.2) software was used to analyze
the expression of STMNTI gene in hepatocellular carcinoma
tissues, and its relationship with clinical characteristics of
patients was analyzed. Univariate and multivariate Cox
regression models were used to analyze the prognostic value
of STMN1 in hepatocellular carcinoma. Gene enrichment
analysis was used to analyze STMNI expression-related
pathway mechanisms. ssGSEA method was used to analyze
the infiltration of 24 immune cell types in tumors, and to
explore the relationship between STMN1 and immune cells.

RESULTS

STMN1 was highly expressed in tumor tissues (P < 0.001).
The diagnostic value of STMN1 was assessed by ROC curve
analysis, and the area under the ROC curve (AUC) was
0.971. The predictive ability of STMN1 had high accuracy.
Chi-square test or Fisher exact test revealed that STMN1
expression was significantly associated with overall survival

2022-05-08 | Volume 30 | Issue 9 |
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rate (P = 0.013), T stage (P = 0.002), TNM stage (P = 0.008),
age (P = 0.006), and tumor grade (P < 0.001). The overall
survival rate, progression-free survival rate, and disease-
specific survival rate of the high STMNI gene expression
group were lower than those of the low expression group
(P < 0.01). Cox regression analysis showed that the high
expression of STMN1 was an independent risk factor for the
prognosis of patients with hepatocellular carcinoma (hazard
ratio = 1.808, 95% confidence interval: 1.288-2.234, P = 0.014).
GSEA analysis showed that STMN1 gene in hepatocellular
carcinoma is mainly involved in cell cycle, oocyte meiosis, T
cell receptor signaling pathway, natural killer cell-mediated
cytotoxicity, and spliceosome. Immune infiltration analysis
showed that STMNI1 expression was positively correlated
with helper T cells 2, follicular helper T cells, and helper T
cells, and was negatively correlated with neutrophils, helper
T cells 17, and dendritic cells.

CONCLUSION

The expression of STMNI gene is up-regulated in hepato-
cellular carcinoma, which is associated with a poor prognosis
of patients. It is an independent prognostic factor for
hepatocellular carcinoma patients and is expected to become a
potential molecular marker of this malignancy.

© The Author(s) 2022. Published by Baishideng Publishing
Group Inc. All rights reserved.
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STMNI (stathmin 1)2—7FF /& THE kARG Rkt Ak
B, A AR PR ) & G pS34E Fedp k). STMN1E K
BT Ay —Fh dm AR ERALE &, ST T 198355 12 & %
¥ id E &K, STMNLE % A s P A R I LR, 4edE
Nempei . SUREA B R, T AL SR G
Famfantt. et 4, 5 R RAIERTUS X,
Sk, STMN 2T 4m B P 49 4E B Fo U A7 R & 4.
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B RS TMNI B 2 I 2m B 7 08 Ok B LA B &
ik G B RN RAFIEA TG 09 % R, IRASTMNI A B
T I 4 Lg% P AR R 64 4 F AU,
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NI IE 2 B B 3 (https:/portal.gdc.cancer.gov, TCGA)
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FHE e T BT oS B A 006 RS B AR 5 ERNA
W 2. ARAR(V3.6.2) M40 MSTMNI I B AT
0L LSRR FOR L, P R B B e R A
X F; REEFA % B A Cox e AHER 5 AT HF R
STMNI1 {2 AT 4m feL 5 P 69 FUa 1, AR 'E £ o4 A
T A STMNI A A A8 % B B5 AR 42 R LA AL R
4 g % 5 H7(single sample gene set enrichment analysis,
sSGSEA)Z ik 47 T Mg P 247 0k tm i KA 4932
i, FFARITSTMNI1 5 %.9% 4m feney X Z.

ZR

3 48 AL e JE i ZE 28 P 69 STMN LA A #E4T T 947,
1B T STMN LI b J25 LR 47 ¥ 2 KA (P<0.001); R A%
XA A AE 2 (receiver operating characteristic curve,
ROC)%HTSTMNI1 4935 i i, ROC#r & F @ A2(AUC)
40971, £5F & PASTMNI 6 TR 48 A A &2 3 Ak
KA F F A I R Fisherts it 36 > TS TMNIT % B Ak &
ik 4 Fe B FOR L BAR A B RP = 0.013). THHP =
0.002). TNM%HA(® = 0.008). H#:(P = 0.006)F= ¥
HHB(P<0.001)7 E11bER, £ F LA %it 5 & 3L, STMNI
AR ZEAAGEEBER, RRREABEARIKR
Pt A A R TR A 20(P<0.01); CoxE1ANHT
2 RSTMNI &) & £ A L AT 4m RS B4 TG 09 4% 2 &
%P Z[HR = 1.808(1.288-2.234), P = 0.014]; GSEA%¥7
LR A, STMNI K R R o F 245 ke
B, PRt eR . Tae 2 E5E%., gk
FeA ta RO 08 Lm B AR VE RO BRI A AT
27 STMNLEX BB T40 02, 8058 B T4m i fe
HBhMT@IE Bl R, 5 kit 3BTk
17. MEKRmpF EfiFak.

2=

STMNI R FE R 2 R F £k LR, 5t 5 B 569 R
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0 512
fF4 g (hepatocellular carcinoma, HCC)/& i iEAH I
FET-HIEE DU RE AN, HCCIl % i 28T % (hepatitis B
virus, HBV )G AME M 51 ik, T BOCHIKANHE K (1
pS3FICTNNB)IFEA AR, BIR RGBT
P R B AR AR AR AR, (AR R IR IV E 73 B
X T4 B A RAUKIR T SR A ).
STMNI(stathmin 1) —MjE T REBEHR
JGUS B DR, A T e e e R 41 o B 1 p S 31 A .
STMNI1 I X %58 N —Fhab iR b B2 1, T 119834
76 A M i AT, STMNITE 2 RsbiE R Bl _E
W, e N R . FURE AN B, AT DA SR
JE I AN A ST, IS5 A R IRIK S
FAOCIL BRI, STMN LYE 40 e b i 4 F FOBL 75 A

S A
{H7E.

AHFF A, TATHRZR 7 STMNIT H:BILE T2 s o 1)
LRGN, IEAN AR R T STMN 154 5 AT 40 e 3 s
AR PER I AR S, DA A4 e i va SR i
e HE.

1 #RR0TSE

1.1 A4 PgiE SR B (https:/portal.gde.cancer.gov,
TCGA)HHE e~ 34t fdes 28 I I RS B AN s
RNAMFHRE. 32424058 TMNT R R FRIB1EREAR 3740y
HCCREAFISOM 5 HEAR).

{57 FHRVE 5 G0N JH 20 B e 119 5 46 A s 4L D0 5 S ats
(level 3, HTSeq-FPKM)#% 4 TPM(transcripts per million
reads) & UK B AT 22 53 0 T AN ARAE 0 . FE SR 8200 B
o, KR8 Z-score bR HEAL KT HHEL(4.681), K -4 g 70 s
STMNIRIEHAMRSTMNIRIEA ST STMNT HEFIZR A
5 BFEIRARRER KA.

1.2 7 ik STMNIHEHZRIE S B IR R L IUR K A
53T FAVE HRE A, FIFHpROCEL[1.17.0.1FRA<](F
Tt Mggplot2€[3.3. 3 A (FH T I LAL) 74T 12K
HTCGAT4ffE T H HRNAseqdE, LLBHAHISTMNI
TE TV FF40 e e 71 IIAERA 1, {8 K aplan-MeieriZi 4y
Prim RISAFURFIL H R FH DR AR Tl RA A
RATCIRAEALH M2 5%, R survminerfl[0.4.9k A1
survivalfl[3.2-10MATH T Ik K A A BERHI St 53
B BRI R AN 2 PR 3R Cox B 73T T SES TMINZE 4
Fege s SIS {8, F i survivalf[3.2- 10804 T4
RIS b

1.3 STMNI1A R g & 54 BHEE £ 7 (gene set
enrichment analysis, GSEA)"" 57 F 0 M STMN 1% ik
AHICH %, FdESEc2.cp.v7.2.symbols.gmt[Curated]H T
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PR ) oA, B DAL E SRk AT B 2 7 i, B
F 10000 HA e it 22 5 LHKIGSEA T (T BE ¥ BN
R IE S 1P<0.05 FIFDR<0.25 48 F I IE PEFTA— 4k
1 & B BU(NES)RAE & 4 i 4 . ggplo2H T
GSEA'E 57 HrF ] fLAL..
1.4 F I iz B 50T 24F0AN R S B A 2R B ARic ok B
Bindeaf{J W 72", 1 FHssGSEA T VAT 1 e v 2470 4,
P A 2R AL IR, K SpearmantH SSE A HTSTMNT 5
R24Fh G B A B A AH OCFREE, A STMNT = IRk 4
T e P2 4T AR () 40 M. GSVA!™ M T T AL 4
Bt FEAEE P A Gt BT ER (v3.6.2) B pt
#4T. Mann-Whitney UFEESFH T2 41 40 i 41 23 F0
I A Rk 22 S, T RO RE A s 56 FH T B 6 A%
0. 2R TAERFIE (receiver operating characteristic
curve, ROC)HIZH T 7 #TSTMN 13Kk =2 15 ] LAE
RiEWikr B, KRS EFisherk Bk 5 FH T 74
STMN1ik 51l PR FARFAE 2 8] 1) 56 2. Cox MU [A]
53 H T IF S TMNI R IE I T 50 8. HTTCGA
Hs PE A G RS B R, AR AR AR T
S TNMZM L V9T 85 RAEImIREEZAE B, BIAS
AR RE M I R BEAT e B8 o0 i DR, TE S5 R0y
PRI EHE T, AR AR S S AN A R 20 I RE AR S Al A
TEZ 5. LAP<0.05 N2 7 BA Gl 55 L.

2 FR
2.1 STMN1£A 5 6 RAFAERG X Z 0T IT4H B FlIE 5
MR MSTMNIFL AT T 534, #7= 7 STMNITE i
JH R RIEP<0.001, E1A). FHI, 3 HTSTMNILE
JHF 44 e 2L 2RO AR AT AR R ZH 2R 3k, 45 54l
FEHISTMNIE IR 2H 23 b 513804 (P<0.001, E]1B). tb4h,
KHROCHIZE 7 HTSTMNI 2 Wi 48, ROCHIZE 1
#(area under ROC curve, AUC)’N0.971, 5 R B [A] H i
M (alpha-fetoprotein, AFP)AH ELSTMN 1 TG §E /746 45
T AER T, AT R —FETE RIS IR EX(ENCO).
Ak, SRR ARG BE Fisherks iR 36 4 HTSTMNI
RIE GG RFFEZ (B[ 96 R. STMN 1 RAK R K 4 A
ERIR YA BARAAERP = 0.013). TP = 0.002).
TNMA P = 0.008) HH (P = 0.006)F il I8 43 2%
(P<0.001) 77 I LR, Z57 BA Giih 3 L(ERL). tsh,
STMNI1 23 (1) #A5 Br Logistic/nl . FISTMN1 51 &
FHIEZ M ARV R R, BFETHI[OR = 2.219(1.469-
3.372), P<0.001], TNMZHI[OR = 1.998(1.309-3.067), P =
0.001)], FEHE[OR = 0.551 (0.365-0.830), 2 = 0.005]) 2 fif
R/ [OR = 2.842 (1.837-4.443), P<0.001] (#2). £ 5N%>
. MA IO R AR R IR 3 25 7 [OR = 0.308 (0.015-
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R 1 SIMNIRIA SRR B E IRARRERSIERI A B
IBPRIHIE fRzRIAZA SRAA P e FATTIE
SAREZHE 0.013 6.24 Chisq.test
4175 134 110
54 53 77
TOHE 0.002 14.59 Chisq.test
T 109 74
T2 37 58
T3 32 48
T4 6 7
NZDH] 0.357 Fisher.test
NO 122 132
N1 3 1
MO HA 1.000 Fisher.test
MO 132 136
M1 2 2
TNMZER 0.008 Fisher.test
15 101 72
ITH3 36 51
1IIHA 34 51
IVEH 3 2
FH 0.006 7.54 Chisq.test
<60% 75 102
>60% 112 84
el 0.269 1.22 Chisq.test
oy 55 66
St 132 121
BPEB DR <0.001 26.71 Chisq.test
G1 36 19
G2 102 76
G3 45 79
G4 1 11

R 2 SIMNIREEVERZL S LogisticE)FDHT

IGPRIIE N OR 95%Cl P

THHER (T2&T3&T4 vs T1) 371 2.219 1.469-3.372 <0.001
NZ2HA (N1 vs NO) 258 0.308 0.015-2.442 0.311
MAER (M1 vs MO) 272 0.971 0.115-8.185 0.976
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FHS(>60 vs <60) 373 0.551 0.365-0.830 0.005
FEB N (G3&G4A vs G1&G2) 369 2.842 1.837-4.443 <0.001

2.442),P=0.311]. [OR=0.971(0.115-8.185),”=0.976].

2.2 STMNI1EAT 48 i P & £ 69 FU5 1L STMNI
Fik 5 AR (overall survival, OS). Tt EAFR
(progress free survival, PFS)FIZRE R 14 42 47 2 (disease
specific survival, DSS)TiJ 45 R K R U E2A-CHTR:
STMNISE N mRIB AN B AR TR
IR R A A R IR TR A A, SiHE S 7 fE

Baishidenge  WCJD | https:/ /www.wjgnet.com

414

¥ Lt (hazard ratio, HR) = 1.89(1.33-2.69), P<0.001, FE2A].
[HR = 1.88(1.40-2.52), P<0.001, [E2B]HI[HR = 1.96(1.25-
3.07), 2 =0.004, E2C].

AL, IEHEAT T BRI Z Cox F A0, 45 SRR IHTS>
B MAHAL IEIR A . RIRES RISTMN I =i3RiA Yy
RN EE UG R 25 (P<0.05). £ R Z Cox Rl 43 HT i
FNSTMNI (1) 7814 A2 JH- 41 e 28 25 Tl o ks fs s (R
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R= HR 95%Cl P HR 95%Cl P
TER 2.126 1.481-3.052 <0.001 0.490 0.065-3.687 0.489
NZIEA 2.029 0.497-8.281 0.324
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BOERIATS 2.317 1.590-3.376 <0.001 1.842 1.149-2.952 0.011
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A DR 1.091 0.761-1.564 0.636

STMNTERZER 1.894 1.333-2.692 <0.001 1.808 1.129-2.896 0.014
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