%51 % 56 HOM R ¥ ¥ M (B ¥ M) Vol.51 No.6
1618 20254F 11 H Journal of Jilin University (Medicine Edition) Nov. 2025

[XEZHE] 1671-587X(2025)06-1618-12 DOI:10. 13481/j. 1671-587X. 20250617

ETHMAMES INPPIBERERIZHN TCGABEELEMERTF
2 S A o S

mH?, S Y, B, BEAT, RERT, L 400 kAt e’
(1. %ﬁ%%liﬂjt%%*ﬁﬁ@@f&ﬂﬁ%%ﬁ,%ﬂa B RFF 830011;2. i BBl 2450 — & B B
R 25 W I PRI SY T SE 02 BT e B ORSY 83001153, Mris ERI R 25240, Hiim L& K 830017;
4. HEREE ALK — W B B AL B iR B8 KRS 830011)

(# Z] HBHW.: ETHEELEFAREE (TCGA) KR FE MG PR REAS 1Y 52 50 5 30F 4815 1T 40 e 9
(HCC) " LB Z Rk iR -4-u i [l B (INPP4B) SRR LIGKRE X, FE: T TCGA ik
JE v I 424 190 I R AR AS BOHE WERE (AL 3% HCC 4141 374 41, 25 4041 50 49)) , R H] Kaplan-Meier 1 FI
Cox [543 #r, VAL INPP4B 5 H 5 HCC & & I R FRAE B A A7 UG 1 K &R o 0 AT INPP4BJE A 5
24 Fh G P2 AN ML ACRE , boRg AL 2 B RS L MR 4 4 v ) G AN VR T N PR 4, HC.C iR AR 28 AR 3
KR A 53 (TP53) KK b KT MY AHCE o WAk 2022 4F 12 H —20234F 12 H 47 F R VIBRIG YT 19
60 f5i] HCC F 3% I PR BB RL R LA SV s b Jr, MR R I PR 2 Wi o0 AR e Ak 4l (HCC-L4l) . haorfbdl
(HCC-M41) Figsrfbdd (HCC-HZ), &2 201, 2 HIn] i 151 20 5] U A5 -5 B2 W by AR g J 35 1
e R 95 B TR B FEF AL 20 s U o, VR M IEH 41 . HE 3 (0 W 28 4% 20 BT 58 0 42 HC C 41 2RI IE % T 4 41
WL SR, ﬁ‘d‘fh?ﬂf/\%%{i*’\(ﬂ"%Qﬂﬁﬁﬁiﬁ%HLL?ﬂ URILIE & BT 41 41 7 Ki-67 Fil INPP4B & A
FakEN ., SR, SEFALILE, HCC AL F INPP4B mRNA ik /KFE W B I E (P<0.01). 5
INPP4B R K5 20 L, INPP4Bﬁ%%LéﬂF&%E@E¢T,ﬁJ§ (0S) ¥ BIER (P<<0.05). #[HZE Cox
BUH 34, e 3300 L e B 43 300 L g R 0 R B 4 i ik HC C B8 38 OSARTES2 . (P<<0.05) . Bl R
WA 53 4, INPP4B HUs WS BORPE 4 fa it (HR) =0.781, 95% &5 X [a] (CI): 0.552~1. 105,
P=0.168. INPP4B % HCC # # OS # i 2 X & T /EFEME (ROC) £ Tl (AUC) {H N
0.558, FHINPP4B P HUG XA BIAE HCC 8 A A7 U5 7 T HA —E MBI (. INPP4B mRNA
FEAKF 5 TNM 43 . Stage 70 . B PER . AFES . P ANA BT 24550 (BMD) HPTTH LK R
(P>0.05), =Rk FKFRIE INPPLB MR A S rh, 22 P MM A FE S it 22 % (P<<0.05);
INPP4B mRNA £k /K SEREBIE T 41 (Th) 17408 23 F e i i B B R IEF L LR (7>0),
Heppr ARG (NK) CD56 " 4ilfilgéh, HEALGI%E X (P<0.01); INPP4B 5 v 414

EETR (r=0.475) . BREAL B RREAMIRTE (r=0.641) FIBRELEE (r=0.599) #HHEA WHH
IEE (P<<0.01). INPP4B Y5 TPS3AFEM T (5,=0.287, P<<C0.01), HE¥fn, 1EW HBFITH S
JHF L G ] WL/ S5 A T . SRR, AN HES R ST, RCRMEAIIRE WY ; HCC-L4l . HCC-M 41/
HCC-H 41 {8 #% HCC U 4Uh ] AT /N9 58 2 03K, AFARR AR 7 A8 PE B &, R K 2, &40

(KFEHE]  2024-12-26 [(RABH] 202502-17

(EE€WBA] HEEARPFEEIH (82360795) 5 i 16 fd HE ft ok B 4 2 v 57 B8 B i B dak K R B F 2 i 200 H 2k 4
(GL-A005) %ﬁsdﬁ.m\Q{éLAﬁ’ﬁﬁﬂﬁ/\erzonFf; CRINGEAT R T R R R IR
H (TSYC202401B014)

(MEE®ST]  SCmify (1989—), 2, Fm4EH/R HIA X B, I EARZ500, BRFilt, 322 SR (o 25 H e IR Y
T S R T i Y BT 5

(EEEE]  Hlie, g, MEosE S (E-mail: yjh-yfy@163.com)

© (EMRRFEM (B2 ) FiEE, JFRRGENE CC BY-NC-ND #r.
© Editorial Board of Journal of Jilin University (Medicine Edition). Open access under CC BY-NC-ND license.



SCHRME, 4. SET T AN h INPP4B 5B 335 19 TCGA B R A2 Y175 B 24 40 B K H Sz 30 36 91F 1619

20 M B BREEAS L /NP AR B Y, H HCCAMERE BB, 20U ™ ;S 4k
i, HIE#A R, HCC-L4l. HCC-M A M HCC-H 41 % HCC 4141 Ki-67 & [ 3R 57K B3 0 i FH 5
(P<<0.01), HHCC 4B FH MR MK, Ki-67 B3R o 78 1IE 5 410158 % 5 17 20 21 b ml il 22 3]
2 H bR €8 OB 24 3 A, INPPAB &R &2 & 3Rk SIEW 4k, HCC-L4 . HCC-M 4 FMHCC-H
4B HCC 44 INPP4B  H R BRI AL (P<<0.01), HHCCHZMEFEEBIK, INPP4B
PR . G518 INPP4BEHCC B HE WG R IR, INPPLBAE N — B i I 3L, nT R
16T HCC 7 24 i 1 1) 1 26 #0475 .

[E4RA]  AFanMusE; WUEEZ RuRR-A-BR MG 1 UL [N 5 JReE 3L N 20 RIS AR 12 5 B IR BEILES (5 5 R4t
B P8 4 it

[FESES] R735.7 [X#EiRER] A

Bioinformatic analysis of TCGA database based on INPP4B
gene expression in hepatocellular carcinoma and its
experimental validation

WEN Limei'?, GUO Yali**, MA Wenmei', XUE Taotao®*, GENG Ruoyu®”, MA Chong®*?,
ZHANG Xinhong®®, YANG Jianhua'"*

(1. Department of Pharmacy, First Affiliated Hospital, Xinjiang Medical University, Urumgqi 830011,
China; 2. Xinjiang Key Laboratory of Clinical Drug Research, First Affiliated Hospital, Xinjiang
Medical University, Urumqi 830011, Chinaj;3. School of Pharmacy, Xinjiang Medical University,
Urumqi 830017, China;4. Department of Pathology, First Affiliated Hospital, Xinjiang Medical
University, Urumqi 830011, China)

ABSTRACT Objective: To discuss the expression and clinical significance of inositol polyphosphate-4-
phosphatase type [l (INPP4B) gene in hepatocellular carcinoma (HCC) based on The Cancer Genome
Atlas (TCGA) database and experimental verification with clinical samples. Methods: Based on data
from 424 clinical samples in the TCGA database (including 374 HCC tissues and 50 paracarcinoma tissues) ,
Kaplan-Meier method and Cox regression analysis were used to evaluate the relationship between INPP4B
gene and the clinical characteristics and survival prognosis of the HCC patients. The correlations between
INPP4B gene and the number of 24 types of immune cells, matrix, immune cell infiltration and tumor
purity in tumor tissue, and the expression level of the high-frequency mutant gene tumor protein 53(TP53)
in HCC were analyzed. The clinicopathological data and paraffin-embedded tissue sections of 60 HCC
patients treated with surgical resection from December 2022 to December 2023 were collected. According
to clinical diagnosis, they were divided into poorly differentiated group (HCC-L group), moderately
differentiated group (HCC-M group) and well-differentiated group (HCC-H group) , with 20 cases in each
group; 20 patients during the same period who underwent biopsy and were pathologically diagnosed as
non-tumor were selected as normal group, and their clinicopathologic data and liver tissue paraffin sections
were collected. HE staining was used to observe the pathomorphology of HCC tissue and normal liver
tissue of the subjects in various groups; immunohistochemistry method was used to detect the expressions
of Ki-67 and INPP4B proteins in the HCC tissue and normal liver tissue of the subjects in various groups.
Results: The TCGA database analysis results showed that compared with normal tissue, the expression
level of INPP4B mRNA in HCC tissue was significantly increased (P<C0.01). Compared with INPP4B
low expression group, the overall survival (OS) of the patients in INPP4B high expression group was

significantly prolonged (P<C0.05). The univariate Cox regression analysis results showed that tumor
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stage, pathological stage, tumor status and residual tumor had impacts on OS of the HCC patients (P<C
0.05). The univariate regression analysis results showed that the INPP4B prognostic risk model score ratio
was HR=0. 781, 95% confidence interval (CI) : 0.552—1.105, P=0.168. The AUC value for the
impact of INPP4B on OS of the HCC patients was 0. 558, indicating that the INPP4B gene prognostic risk
model had certain predictive value in survival prognosis. The INPP4B mRNA expression level was not
correlated with TNM stage, stage, patient gender, age, race or body mass index (BMI) (P>>0.05). In
tumor tissue with high and low INPP4B expression, 22 types of immune cells showed statistically
significant differences (P<C0.05) ; the INPP4B mRNA expression level was positively correlated with the
number of 23 types of immune cells except T helper (Th) 17 cells (#>>0), among which all Th cells except
natural killer (NK) CD56" cells were statistically significant (P<C0.01) ; INPP4B was significantly
correlated with matrix (r=0.475) , immune cell infiltration (7=0. 641) and tumor purity (+=0.599) in
tumor tissue (P<C0.01). INPP4B was correlated with TP53 (r=0.287, P<C0.01). The HE staining
results showed that clear and complete lobular structure, neatly arranged cells and slight inflammatory cell
infiltration were observed in liver tissue of the subjects in normal group; completely destroyed lobular
structure, significant hepatocellular steatosis, massive inflammatory cell infiltration, and lesions such as
ballooning degeneration and small cell hyperplasia in some cells were observed in HCC tissue of the patients
in HCC-L, HCC-M and HCC-H groups, and the lower the HCC differentiation degree, the more severe
the tissue destruction; The immunohistochemistry results showed that compared with normal group, the
expression levels of Ki-67 protein in HCC tissue of the patients in HCC-L., HCC-M and HCC-H groups
were significantly increased (P<C0.01), and the lower the differentiation degree of the HCC patients, the
higher the Ki-67 positive rate. Brownish-yellow granules evenly distributed in the cells and INPP4B protein
was highly expressed in liver tissue of the subjects in normal group; compared with normal group, the
expression levels of INPP4B protein in HCC tissue of the patients in HCC-L, HCC-M and HCC-H groups
were significantly decreased (P<C0.01), and the lower the differentiation degree of the HCC tissue, the
lower the INPP4B positive rate. Conclusion: INPP4B is a protective factor for the prognosis of HCC
patients; as a new tumor suppressor gene, INPP4B may become a potential target for new drug screening
in HCC treatment.
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Tab.1 Univariate and multivariate Cox regression analysis

Univariate analysis

Multivariate analysis

Characteristics Total case

HR (95%CI) P HR (95%CI) P
T stage 370
T1-T2 277 Reference
T4-T3 93 2.598 (1.826—3.697) <20.001 1.606 (0.212—12.182) 0.647
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Univariate analysis Multivariate analysis
Characteristics Total case
HR (95%C1) p HR (95%C1)

N stage 258

NO 254 Reference

N1 4 2.029(0.497—8.281) 0.324 —
M stage 272

MO 268 Reference

M1 4 4.077 (1.281—12.973) 0.017 1.447(0.339—6.166)
Pathologic stage 349

I-1 259 Reference

[IT-1v 90 2.504 (1.727—3.631) <0.001 1.291 (0.171—9.743)
Tumor status 354

Tumor free 202 Reference

With tumor 152 2.317 (1.590—3.376) <20.001 2.706 (1.616—4.531)
Gender 373

Female 121 Reference

Male 252 0.793(0.557—1.130) 0.200 —
Race 361

Asian 159 Reference

Black or African American 17 1.585 (0.675—3.725) 0.290 —

White 185 1.323 (0.909—1.928) 0.144 —
Age (year) 373

<60 177 Reference

>60 196 1.205 (0.850—1.708) 0.295 —
Weight (kg) 345

<70 184 Reference

>70 161 0.941 (0.657—1.346) 0.738 —
Height (cm) 340

<170 201 Reference

=170 139 1.232(0.849—1.788) 0.272 —
BMI (kg-m %) 336

<25 177 Reference

>25 159 0.798 (0.550—1.158) 0.235 —
Residual tumor 344

RO 326 Reference

R1 17 1.448 (0.705—2.972) 0.313 1.218 (0.439—3.378)

R2 1 11.749 (1.595—86.516) 0.016 —
Histologic grade 368

G1-G2 233 Reference

G3-G4 135 1.091 (0.761—1.564) 0.636 —
AFP(pg-L ") 279

<400 215 Reference

>400 64 1.075(0.658—1.759) 0.772 —
Prothrombin time (s) 296

<4 207 Reference

>4 89 1.335(0.881—2.023) 0.174 —
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Univariate analysis

Multivariate analysis

Characteristics Total case

HR (95%C1) p HR (95%C1) P
Adjacent hepatic tissue inflammation 236
None 118 Reference
Mild 101 1.204 (0.723—2.007) 0.476 — —
Severe 17 1.144 (0.447—2.930) 0.779 — —
Albumin (g-dLL™ ") 299
<35 69 Reference
=35 230 0.897 (0.549—1.464) 0.662 — —
Child-Pugh grade 240
A 218 Reference
B 21 1.595(0.757—3.361) 0.219 — —
C 1 2.138(0.294—15.544) 0.453 — —
Fibrosis ishak score 214
0—1/2 106 Reference
3/4—5/6 108 0.740 (0.445—1.232) 0.247 — —
INPP4B 373
Low expression 187 Reference
High expression 186 0.781(0.552—1.105) 0.163 — —
“—": No data.
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A': Relationship between expression of INPP4B mRNA and number of immune cells in tumor tissue ;

B: Relationship between the
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between expression of INPP4B mRNA and tumor purity in tumor tissue.

'P<0.001 compared with INPP4B low expression group.
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Fig. 5 Relationship between INPP4B mRNA expression and immune microenvironment
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Fig. 8 Expressions of Ki-67 and INPP4B proteins in liver tissue of subjects in various groups detected by

immunohistochemistry assay (>< 200)



1628 TR 224 (BE 2 i)

¥(51% o6 2025411 A

S 100 *
5 T " 1
5] 1
5 80F —*

=}

S

2 60F

2

j=%

5

© 40t

Z

g 20 |

-

2

v 0

INPP4B positive expression rate (/%)

"P<<0.05.
F9 HATFRXE HCCHAMIE R FHL + Ki-67 M INPP4B E AR BHE IR

Fig. 9 Expressions of Ki-67 and INPP4B proteins in HCC tissue and normal liver tissue of subjects invarious groups

HCC % 14 g KEAS th INPP4B % 1132 35 K K T
o5 HLSVRNE & P2, R H R RIB A HCC W
KRR RERER T,

2 bRk, INPP4B % H %3k B 3 5 m HCC
BE WS, HILRIKKV 5 G52 4 i 3= 0 F1 TPS3
%E%Lmﬁﬁﬁ INPPABAE g — Tl 5t i) 400 i K&
. ATRE R IR YT HCC i 24 i 6 19 v 7E FE A

™

A EE R AR

JIr A A 2 7 R A7 4 o

EE TR

SCHE A S 5 S B M SRR, B 2 5 S 1R
T, SIS 5 REARE, BEES S ERT 5 )
Br, BRA B Gh2 5 AUER¥ N, KIS 50
i), HEES SIS .

(&% 30k ]

[1] VOGEL A, MEYER T, SAPISOCHIN G, et al
Hepatocellular carcinomal[J]. Lancet, 2022, 400(10360) :
1345-1362.

[2] VILLANUEVA A. Hepatocellular carcinoma. reply[J].
N Engl J Med, 2019, 381(1): e2.

[3] MIDORIKAWAY, TAKAYAMA T, HIGAKI T, etal.
Early hepatocellular carcinoma as a signaling lesion for
subsequent malignancy[J]. Jpn J Clin Oncol, 2016,
46(12): 1102-1107.

[4] KHEMLINA G, IKEDA S, KURZROCK R. The
biology of Hepatocellular carcinoma: implications for
genomic and immune therapies [J]. Mol Cancer, 2017,
16(1): 149.

(5] #h B, T M, BOEg, % 52 QL INPPABEE X = F

Pk FL R 20 Bk MDA -MB-23 1 58 A 2w [ J]. 10 48k
SR (AR, 2013, 51(12) : 41-45.

[6] & A&, TG HRBERERD TR TR
BERELT]. I R I IR , 2016, 43(4): 170-172.

[7] Hamila S A, Ooms L. M, Rodgers S J, et al. The
INPP4B paradox: Like PTEN, but different [J]. Adv
Biol Regul, 2021, 82: 100817.

[8] TANG W D, YANG L W, YANG T Y, et al
INPP4B  inhibits cell proliferation, invasion and
chemoresistance in human hepatocellular carcinoma [J].
Onco Targets Ther, 2019, 12: 3491-3507.

(9] # b, BB, 5 k. JETTCCAITATESE R
P9 A miR-363 3% 3k 5 H I PR 4R AR K 40 A IR 1Y
KR g e tr SR, 2023, 30(8): 1402-1406.

(1014 4. ST TCGAKHE A 3 P g B[] B2 TR miRNA
A PR 15U AR A e HAE WA B A (D] RH: R
KA, 2023.

(1] RS, DAttt Bt F, 4. 3 T TCGAK & 7r
DDX277E I 40 i g v M WS B[ T]. 43 F 2 W 5697
Zek, 2023, 15(4): 549-553.

[12]MA J Y, HUANG L J, HU D, et al. The role of
the tumor microbe microenvironment in the tumor
immune microenvironment: activator, or

inhibitor?[J]. J Exp Clin Cancer Res, 2021, 40(1): 327.
[13]1ZHOU G, WANG J P, ZHAO M, et al. Gain-of-

bystander,

function mutant p53 promotes cell growth and cancer cell
metabolism wvia inhibition of AMPK activation [J]. Mol
Cell, 2014, 54(6): 960-974.

[I4]YIN G Z, JIA S Y, ZHANG Y J, et al. YAPI-
activated ZNF131 promotes hepatocellular carcinoma
cell proliferation through transcriptional regulation of
PAIP1[J]. Arch Biochem Biophys, 2024, 754: 109921.



SCHEAE, AF . JETIT AN T INPP4B R R R K0 TCGA U P AL W15 84 00 A7 B 52 4 46 i 1629

[15] fK 3. INPPABAIPTENZE [ 76 40 M98 b 19 23k K K
BXIDL BN FEM R, 2014,

[161F i, 5k 2, #sBLOF, 5. o S 0407 4 9 ZS10 4%
T PISK/AKT {5 5 i # % % A BT i 40 i BEL-7402
i T [J]. i E 2 EEaE A, 2023, 39(1) . 116-124.

[17]SUN Y, ZHANG H, MENG J P, et al
S-palmitoylation of PCSK9 induces sorafenib resistance
in liver cancer by activating the PI3K/AKT pathway[J].
Cell Rep, 2022, 40(7): 111194.

(18] Rz 5t. INPPABLE B i 1 HH 4% 5 b (9 i IR 7 SC R AL
WD) B LRERRY, 2022.

[I9]HAN L, CHEN S, DU S Y. Role of inositol
polyphosphate-4-phosphatase type II in oncogenesis of
digestive system tumors [J]. World J Gastrointest
Oncol, 2023, 15(10): 1706-1716.

[20]CAO Y Y, JJIAO N L, SUN T T, et al. CXCL11
correlates with antitumor immunity and an improved
prognosis in colon cancer [J]. Front Cell Dev Biol,
2021, 9: 646252.

[21]FU Y J, LIUS S, ZENG S, et al. From bench to bed:
the tumor immune microenvironment and current
immunotherapeutic  strategies  for  hepatocellular
carcinomal J]. J Exp Clin Cancer Res, 2019, 38(1): 396.

[22]CHEW V, LAIL Y, PAN L, et al. Delineation of an

immunosuppressive gradient in hepatocellular carcinoma

using high-dimensional proteomic and transcriptomic
analyses[J]. Proc Natl Acad Sci USA, 2017, 114(29) :
E5900-E5909. DOI:10.1073/pnas. 1706559114

(23] %W, ism , i 58, 5. 8 4 K IncRNA
MM2P i 5 STAT6 B B2 L 1 2 i#F M2 % B Wi 46 ffg
AR LT]). B R -E 2%, 2022, 31(3): 304-309.

[24]XU J X, WU X Y, CHEN J L, et al
A TP53-associated metabolic gene signature for the
prediction of overall survival and therapeutic responses in
hepatocellular carcinoma [J]. J Radiat Res Appl Sci,
2023, 16(2): 100552.

[25]GUO W, YAO X H, LAN S Y, et al. Metabolomics
and integrated network pharmacology analysis reveal
SNKAF decoction suppresses cell proliferation and
induced cell apoptisis in hepatocellular carcinoma via
PI3K/Akt/P53/FoxO signaling axis [J]. Chin Med,
2022, 17(1): 76.

[26] ZHANG X, WU Z X, PENG Y H, et al
Correlationship between Ki67, VEGF, and p53 and
hepatocellular carcinoma recurrence in liver transplant
patients[J]. Biomed Res Int, 2021, 2021: 6651397.

[27] XIE B H, HE X, HUA R X, et al. miR-765 promotes
cell proliferation by downregulating INPP4B expression
in human hepatocellular carcinoma[J]. Cancer Biomark,
2016, 16(3): 405-413.



