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WE: B RHAEYMERE¥HiEsMZ ZFHEEBTRIMS 678 A T 41 i J&
(hepatocellular carcinoma, HCC) ()R iE &k HEMEMAZRIER KR, FiE K
FIUALCANAMITIMER 3 #5 FE 4 #T TRIM 5 6 78 A 7] it 98 i %5 . SR FIUALCAN,
TIMER. GEPIAFfIHuman Protein Atlas¥{#& & 4> HTTRIMS67E AHCCH IR IL . KA
Kaplan-Meier Plotter(# % 43 1 A [AI TRIM56 mRNARKIA /K- FHCCEFH I EFE M. K
FH TIMER %4 4% /22 A GEPTA £ 4# 2 X TRIMS 6 1) 323K 5 o 4 55 I G 232 1 7K P B AH e
AT MHT . R GeneMANITA S 2 ik 55 TRIMS 6 AH ELAE RO RE R, 948 FIDAVID %
I B AT B M. SR A STRINGHUHE 22 i ik 5 TRIMS 6 AH BLAE FH I 2R 1 R, I
FUbiBrowserZ(#f /% 73 T TRIMS6 ] BE 1172 ALK . £55R GEPIA%#fE 5 FTUALCAN
i e 53 AT ¥R I TRIMS 6/ NHCCZH 41 A [ Rk KT, FLaRIE /K 5 il 4t
I B I 6 (PHI<< 0.05) o XFTWEdHE#F, TRIMS56 mRNA & #ik#
(S BAEFFRNITE R AAFZR I 25 T TRIMS6 mRNA{K# A% (HR =043, Logrank P=
0.029; HR = 0.45, Log-rank P =0.016) ; MMXTESERE, WEZERB LG FE XL
(HR = 1.37, Log-rank P =0.22; HR =0.70, Log-rank P =0.14) . J:[K HAE 55
P&, TRIMS6W] e 5% IRAG E M RLA B ESEIEFE, TPS53 42 P2 i i 1 T
ZEEY (0.8674) , WHESTRIMS6Z 5415 AHCC KR A KBNS, &g
TRIMS6 ] it SHCCI R A R Az il G %, HmRiA T aeie s HCCE A M4E
2, RiE—HH R TRIMS6LEHCC H (FV LE/E ML 2858 1 JLa .
KR AWE RSN TRIMS6; A

Bioinformatics analysis of the expression of ubiquitinated ligase TRIM56 in human
hepatocellular carcinoma and its relationship with prognosis and immune infiltration
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Abstract: Objective To analyze the expression of ubiquitinated ligase TRIM56 in human
hepatocellular carcinoma (HCC) and its relationship with prognosis and immune infiltration
by bioinformatics methods. Methods The expression of TRIM56 in various tumors were
analyzed by UALCAN and TIMER databases. The expression of TRIM56 in human HCC
tissues were analyzed by UALCAN, TIMER, GEPIA and Human Protein Atlas databases.
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Kaplan Meier Plotter database was used to analyze the survival status of HCC patients with
different TRIM56 expression levels. TIMER database and GEPIA database were used to
analyze the correlation between the expression of TRIM56 and tumor purity and immune
infiltration levels. GeneMANIA database was used to screen genes related with TRIM56 and
DAVID database was used to conduct enrichment analysis on them. STRING database was
used to screen proteins related with TRIMS56 and UbiBrowser database was used to analyze
potential ubiquitination substrates of TRIM56. Results Both GEPIA and UALCAN database
analyses indicated that the expression level of TRIMS56 increased in human HCC tissues, and
its expression levels were related to tumor purity and immune cell infiltration levels (all P <
0.05). For Asian patients, the five-year overall survival rate and recurrence free survival rate
of TRIMS56 mRNA high expression patients were significantly higher than those of TRIM56
mRNA low expression patients (HR = 0.43, Log-rank P = 0.029; HR = 0.45, Log-rank P =
0.016). For European and American patients, there were no statistically significant differences
in five-year overall survival rate or recurrence free survival rate (HR = 1.37, Log-rank P =
0.22; HR = 0.70, Log-rank P = 0.14). Gene interaction and enrichment analysis indicated that
TRIMS6 may be involved in processes such as nucleotide repair and mitochondrial autophagy.
TP53 was the highest rated predicted ubiquitination substrate (0.867 points), which may be
related to TRIMS56’s involvement in mediating the occurrence and development of human HCC.
Conclusions TRIM56 may be related to the occurrence, development and immune infiltration of
HCC, and its high expression may improve the survival rate of Asian HCC patients, which laid
the foundation for further research on the potential mechanism of TRIM56 in HCC.

Keywords: Bioinformatic analysis; TRIM56; Hepatocellular carcinoma
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A4 fed Chepatocellular carcinoma, HCC)
ARV T 4B B e, R, KRR
i, CEfEE AR BRI ST T iEA
FARUIGR M. SRR SE, (B &0 &
HFHIE R SR, FURIEABAE. K, XHCC
B AENHIHATIE T, SR IS Wibs S 5k
YRITHTHE B E B R R

TRIM56;£TRIM (tripartite motif-containing protein)
HEZRI A Z — W70, TRIMAT HINA G ]
TRIMZSE AN FARHIE P 5 4835k, A8 JL-F A [ TRIM
AR REREEEDY, NSRRI E S
ZE, Z5MRAMZHAEMEY. BRI,
TRIMS6 n] 3@ 5 TPt 2 B B R 7 (stimulator of
interferon genes, STING) MHEAEH, FHEIUHREEHK
fi (the antiviral kinasel, TBK1) , jazh [ BT E
SR FRIE, SRR AT thab,
WABTERH, TRIMS6R] vz FAAZ K 1B & H

(inhibitor of nuclear factor kappa-B, IxBa) , i55p65
Emtl, #2228 (hepatitis B virus, HBV)
WU R BT, I TLEDUR SRR R AR
TRIMS65% I8 FAE U A 52 2% 1 . TRIMS64E 7
SRR RIE i, (R R T, R4

PRI AR MR IE R, s . dtkT
W, TRIMS6R[feZ 5 | Z MMk, BAEBER
JibeE T = SCRNER Ry T e, SHCCH AT RER A AH
Stk PRIk, ASHFFHHCCHHTRIMS6[#RIE BT A4
ERFT, TR TRIMS6 5HCCHIAHICME, 7 ffr T
ReRIVERIMLE, AT HCCHRALHT I m BETT ) o

1 BZRERE

1.1 TRIMS6 & A KF 541 1 %X TRIMS61) K5
T AT 2 8 43 M1« I TIMER (Tumor Immune
Estimation Resource) #(#& /% C(https://cistrome.
shinyapps.io/timer/) FITUALCAN (The University of
ALabama at Birmingham CANcer data analysis Portal )
H#E e (https://ualcan.path.uab.edu/) X} TRIMS56
mRNATE % i 2 b i) ik K P k47 700, A
UALCANHE [ X TRIMS 625 [ 75 25 iR 21 20 b 1)
RIBACPHAT 00T, ik 5 1R H HATRIMS 63K IAH
ZE L. AR R A TS B0 (Gene
Expression Profiling Interactive Analysis, GEPIA) #%{
¥ PEFTUALCANS#% 2 % L TRIMS6 mRNAEHCCZH
LG IEFHR P RIBKFHIIX A Chitp://gepia.cancer-
pku.en/) , FFIFHUALCANEHE PE AN [E e, 4F
e 4 R F TRIMSO ) R HEAT 0 #r . BEJE, AN
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REAFEESPEZE (Human Protein Atlas, HPA)
(https://www.protein atlas.org/) X} TRIMS631A 15 3t
1T S M =SB0 50
1.2 RF TRIMS6 & A K-FHCCE #6494 G5
Kaplan-Meier Plotter(#i /& (www.kmplot.com) &
— N, B 2 DRI R I E R AN R BN ) A 2o s 22
AT T PPAl AN [F) 22 LR R 3R A K 6 g« B 608 4
SR TS 52 o ASHH A 48 i Kaplan-Meier Plotter
Kt B0 AN R TRIMS 6 3835 7K FHCC B8 3 1) A A7 1
BLEAT b, 3t — B LB TRIMS 63K 1A /KX A
[A) NFRHCC i 3 A A7 15 L I 2 )
1.3 TRIMS6£:X 5 %7272 i fn e 6948 X 44T TIMER
B FESGTHSL T B4l CD4" T4, CD8" T4
M. EWRANAE. AR BRI SR A0 B E 320 iR
AR, AT 4 T S B e I8E 28 AF ELAE FH 4
FHFHEY . A U8 F TIMERSHE 122 % TRIMS6 (122
1K S5 HCCH G e 3201 1) 3 FE K S I8 40 52 1R AF DG etk
17537, FFHEH TIMER SR P2 FIGEPIA KR FEAH 95 1
TRIMS65 Z Fi G2 AN iabr EII R R
1.4 5TRIMS648 Z4F B 9 L B & 25 & o A#7
GeneMANIA%#E £ (http://genemania.org) T FRE L)
i SN 2 ) £ 4 57 Y ol SR B PN A6 Ty sl st B
ik B BRI, FBATE N D3R KRS E s A dk
ITEAR G A 7R F GeneMANIA K 5 Xt &5
TRIMS6AH ELAF FH IR K47 40 M, 4 A ELAE
FERM 2. BE G A FIDAVIDEE ZE (The Database
for Annotation, Visualization and Integrated Discovery )
(https://david.nciferf.gov/) X AH IR A S R AT
BEMT (BFEKEGGHITAGOTHT)
1.5 &8 R-&a Al BAR R 26947 STRINGEE 22
(https://string-db.org/) R %85 [ i 4] Fir A3 S A1TAH
TR ORER, 2T T TH T AWk s B BN 4%
e IR 2 —"", A 7R FH STRINGH 4 5 #4
TRIMS64E 1 H 8 H A BAFE M . 5SS TRIMS6
AFZ R WIEEREM, @il UbiBrowser 84 &
(http://ubibrowser.ncpsb.org.cn) #— U X} TRIMS6 1] g
HIZ AR T T, 12 2 — N T T A
R 5T 4H Y [ Y E3-JECAH BLAE FH B8 BCEOR
AT [R] A PO A o IFESE A L R, AT
WA BZ ZACHIRE RS 245 20 s R
1.6 ot $ Pl A 0 & X sl bR v 1) 5 ikt
TG 245 . TRIMSOLE AN [A] i Jjg 20 23 i) 3Rk
ATEEM A K 2 H IR LR R AR S Ha 56 R
FH Cox EE A XU [2] IH 5 88 L 8 AN [RI TRIMS6 mRNA
RILAKPHCCHEE M AL MIZ: TRIMS6EKE S %

BRD ) 20244F F164 H3HH

JZE 131 2 Y P A 2 8 o BT K FH Spearman R AH G . A
P <0.05NEREGFE L.

2 FR

2.1 TRIMS6/£ ) B¥ J 40 4% F 49 & 2 TRIMS56
mRNATEFLRSE . BRI . 75 P 55 R
HAFRE TN, MAERTERE. HCC. B s
fhm e gih Rk B (1AL 1B) o fEEAHK
P b, TRIMSOfES R A A FRIRE D EMHE
ZetE (E1C) o [FIR), fEmRNAKFRIEFIRF CF
W HERMIEHLZ (P <0.001) HTRIMS6E 5
AP FRE L CRRD . B8k,

2.2 TRIMS6/£HCC ¥ 49 %34 1§ Fl GEPIA %4 FE 43
M, TRIMS56 mRNATEHCCH 2 b ik 21
(P < 0.001, E2A) , X5/ FJUALCAN%
I PE TR 45 A (P < 0.001, E2B) . f§iH
UALCANHHE ZEXT AR FE R R AFh. 95 EE
JEBEEZR 12> (American Joint Committee on Cancer,

AICC) 7 AR AR FEFEHCCZH 4L TRIMS6 mRNA
PIRIEAFHAT 08T, S5 5RK ], AJCC IHHHCCHE
FH I TRIM56 mRNARIA /KR EFI3EE (P =
0.02) , HRZERBLESIIEENL, WE3. FIH
UALCANZHE 2% TRIMS 8 [ 5 Rk K P 4T 43
M, 5K, HCCHLIHTRIMS6H H /KK kB
B (P=761x10%) , REMEMFEBHCCH
FHTRIMS6H /K2R A 22 L (PES
H0.34. 0.33) , W4, AN, ABFRF FIHPA%L
P P B 1 X TRIMS 6 (1) ik 34T T F e H 234k 22 51
IGO0 UE, HCCHHHE H H B0 i 5 BH M I TRIMS 645
tt, BIHCCHL M EAETRIMS6E M EmEL, 5
ZHTFTS 45 5 AH—3, LS.

2.3 AF TRIM56 mRNA % A /K-FHCCE # ¢ 4 G5 H7
{#i F{Kaplan-Meier Plotter#{#% /% 43 #7 A~ [A TRIM56 mRNA
FKIEKPHCCREH HISFEALIE N, 5HRERW, AFH
TRIMS56 mRNA LK FHCCHH K M A R MIEE
RAEFRL R EZESR (HR=0.79, Logrank P=023;

HR =0.77, Log-rank P =0.13) . X} T,

TRIM56 mRNA 53835 & [P A A7 R R R R EAF %
1383 =T TRIMS6 mRNAKZKIAH (HR =043, Log-
rank P=0.029; HR =045, Logrank P=0016) ; TfifE
W3 3 U AR A 45 R (HR = 1.37, Log-rank
P=022; HR=0.70, Logrank P=0.14) . W,[l6.

2.4 TRIMS56 mRNA %A 5 %, J5 0% i 4m oL 69 48 %t
F] F TIMER £ 4 i % TRIM56 mRNA R IA 5 4555
T BT 48 (5D, >R Spearman
FRAECHE, 45 R TRIMS61 ik 5SHCCHBYH
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1 TRIMS56 7EA[E BB RIEKFE
#: Ay TRIM56 mRNA 7EA R MR 151X KF (TIMER) ; B Jy TRIMS56 mRNA 7EAN[F] 8 o (1) 2R 1E 7K (UALCAN) ;

C 9 TRIM56 & A 7EA A8 935K (UALCAN) ; P < 0.05, "P < 0.01, ""P < 0.001; BLCA JAfEtJ# (bladder urothelial
carcinoma) , BRCA JNF )% (breast invasive carcinoma) , CESC A& #ilf)# (cervical squamous cell carcinoma) , CHOL JAH% i

(cholangiocarcinoma) , COAD N%57 iR (colon adenocarcinoma) , ESCA NI (esophageal carcinoma) , GBM N MK
BN (glioblastoma multiforme) , HNSC Jysk#iFEEBEHIR M iwfE (head and neck squamous cell carcinoma) , KICH “A'8 ik (2,40 i iz

(kidney chromophobe) , KIRC N'&i%EH4HfUE (kidney renal clear cell carcinoma) , KIRP N'EF.JR41 85 (kidney renal papillary cell
carcinoma) , HCC NAT4HMifE Chepatocellular carcinoma) , LUAD JAffilfi (lung adenocarcinoma) , LUSC Affi#iR 4 (lung
squamous cell carcinoma) , PAAD JNJi#fi##% (pancreatic adenocarcinoma) , PCPG Jym&4%k 4 i jsd Mg #4719 (pheochromocytoma and
paraganglioma) , PRAD NE[%IIR[iffE (prostate adenocarcinoma) , READ NE W IRJE (rectum adenocarcinoma) , SKCM iz Jik BB {0 2%
J8 (skin cutaneous melanoma) , STAD A EJi#J# (stomach adenocarcinoma) , THCA AHUR[IRE (thyroid carcinoma) , UCEC NT &k
F & P Cuterine corpus endometrial carcinoma) , ACC '8 L 5 Fi%# (adrenocortical carcinoma) , LAML S 2P E & (A MLUFAE R (acute
myeloid leukemia-like) , LGG ML AL 7R (low-grade glioma) , MESO J[ii] {98 (mesothelioma) , OV GNP FERE (ovarian
serous cystadenocarcinoma) , SARC A AIJ8 (sarcoma) , TGCT Jy =2 A1 A4 5l 4 il 88 (testicular germ cell tumors) , THYM Jyfig fifs2 (thymoma) ,
UCS N1 BRI (uterine carcinosarcoma) , UVM % %) 5 24 £ 9% (uveal melanoma) .
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e (r=0.208, P < 0.001) . CD8 T4y (r =
0.135, P=0.013) . CD4" T4iig (r=10.339, P <
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HR =0.77 (95%CI: 0.55~1.08)
Log-rank P=0.13

T RAEAER T )

105 51 30 22 14 8
89 54 36 25 17 11

HR =0.45 (95%CI: 0.23~0.88)
Log-rank P=0.016

TR KA (D

64 29 17 13 9 3
27 21 15 13 9 7

HR=0.70 (95%CI: 0.43~1.13)
Log-rank P=0.14

TR RAEAFR] (D

23 11 6 5 3 3
67 37 22 14 9 6

6 A[E TRIM56 FRiIEKF HCC BEMNEFSIT

#: AN TRIMS6 AN[FRIA/KF ) HCC i35 s A AfE i Zk; B A TRIMS6 A [FIFRIA/KF 1 HCC BH TLE RAAFML:; C AE TRIMS6
FKIEKFEYN HCC g B AAF i4R; D NAFE TRIMS6 £k /KF I HCC B35 LH kARG MLZL; E N4 TRIMS6 £ /KFESE HCC
B RAEAFEMLE: F VANE TRIMS6 Rk /KRS HCC B o KA E MLk .

# 1 TIMER 1 GEPIA # TRIM56 5 % E4MAEFREMAY Spearman #8354 247
T € TN FIRE C &k P 98 4042 AE 4R
r P r P r P r P
Béajit,
CD19 0.074 0.156 0.069 0.200 0.053 0.310 0.430 0.002
CD20 (KRT20) 0.180 < 0.001 0.199 < 0.001 0.110 0.029 -0.150 0.290
CD38 0.175 < 0.001 0.203 < 0.001 0.200 < 0.001 0.350 0.014
CDS' T#mjie
CD8A 0.115 0.027 0.137 0.0107 0.120 0.017 0.440 0.002
CDSB -0.013 0.807 -0.002 0.972 0.055 0.290 0.470 < 0.001
Thlmpe
T-bet (TBX21) 0.113 0.029 0.128 0.017 0.140 0.007 0.560 < 0.001
STAT4 0.121 0.020 0.139 0.010 0.190 < 0.001 0.490 < 0.001
IL12RB2 0.291 < 0.001 0.293 < 0.001 0.068 0.190 0.380 0.007
WSX1 (IL27RA) 0.351 < 0.001 0.379 < 0.001 0.460 < 0.001 0.530 < 0.001
STAT1 0.448 < 0.001 0.469 < 0.001 0.300 < 0.001 0.430 0.002
IFN-y (IFNG) 0.076 0.143 0.100 0.064 0.120 0.024 0.360 0.011
TNF-a ( TNF) 0.268 < 0.001 0.307 < 0.001 0.250 < 0.001 0.570 < 0.001
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gkl
S A A AR A T SR E P 98 4L 4R B
r P r P r P r P

Th24m it

GATA3 0.208 < 0.001 0.260 < 0.001 0.200 < 0.001 0.170 0.250

CCR3 0.195 < 0.001 0.216 < 0.001 -0.005 0.920 0.370 0.008

STAT6 0.479 < 0.001 0.477 < 0.001 0.440 < 0.001 0.760 < 0.001

STAT5A 0.375 < 0.001 0.404 < 0.001 0.350 < 0.001 0.680 < 0.001
VRN A

FOXP3 0.350 < 0.001 0.355 < 0.001 0.062 0.240 0.210 0.150

CD35 (IL2RA) 0.273 < 0.001 0.305 < 0.001 0.240 < 0.001 0.110 0.430

CCR8 0.456 < 0.001 0.507 < 0.001 0.230 < 0.001 0.450 < 0.001
AR )

XCL1 -0.010 0.841 0.006 0.905 0.046 0.380 0.380 0.006

CD7 -0.024 0.642 -0.031 0.561 -0.002 0.980 0.400 0.004

KIR3DLI 0.127 0.015 0.164 0.002 0.200 < 0.001 0.190 0.190
AR AR fm fi

CDI1C 0.225 < 0.001 0.231 < 0.001 0.130 0.010 0.580 < 0.001

CD141 (THBD) 0.271 < 0.001 0.287 < 0.001 0.170 0.001 0.150 0.310

CDIllc (ITGAX) 0.321 < 0.001 0.360 < 0.001 0.300 < 0.001 0.370 0.007
E v tm it

CD68 0.287 < 0.001 0.320 < 0.001 0.290 < 0.001 0.440 0.002

CD11b (ITGAM) 0.347 < 0.001 0.374 < 0.001 0.450 < 0.001 0.560 < 0.001
P Az mie

CD14 -0.080 0.125 -0.096 0.075 -0.150 0.004 -0.130 0.380

CD16 (FCGR3B) 0.221 < 0.001 0.230 < 0.001 -0.001 0.990 0.380 0.007

CD15 (CSFIR) 0.266 < 0.001 0.310 < 0.001 0.240 < 0.001 0.410 0.003
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