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Abstract

Background: Tertiary lymphoid structure (TLS) is an ectopic lymphoid aggregate that affects the
prognosis and immunotherapy of patients with liver cancer, and is a new direction of tumor im-
munotherapy. Long non-coding RNA (IncRNA) plays a decisive role in the occurrence and devel-
opment of hepatocellular carcinoma by influencing cell biological functions. However, the role of
TLS-associated IncRNA in the regulation of hepatocellular carcinoma remains unclear. Methods:
This study analyzed the role of this model in liver cancer prognosis by first downloading sequenc-
ing, mutation, and clinically relevant data from the Cancer Genome Atlas (TCGA). Then, the data
was randomly divided into a training group and a validation group, the training group was used to
train the model, and the validation group and the TCGA full cohort were used for validation. Then,
bioinformatics was used to construct TLS-related prognostic models for HCC patients. Finally,
immune correlation analysis, GSEA enrichment analysis, tumor mutation burden, TIDE prediction
and chemotherapy drug prediction were performed for the prognostic model. Results: In this
study, TLS-related prognostic characteristics of HCC patients (PSMB8-AS1, AL365361.1, LINC01011,
AC026356.1) were established, and the differences between high-risk and low-risk groups were
analyzed, and the influence of TLS on patient prognosis was confirmed. Conclusion: In HCC,
TLS-related IncRNA prognostic model can predict the clinical outcome of HCC patients and guide
subsequent treatment.
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1. 4R

JHF-4H i (hepatocellular carcinoma, HCC) A& 5 & 1 FFF I Fif g 1 2 B BT, o B 909% b 1, JL R
IR RN, TR R =A[1] [2]. HCC BAMALR . BIERE . R EIL. %%
SRR A[3]. IEAR, MBRZGEEFEIT (R AR BURE JB), Bk 2 S 55 (immune
checkpoint inhibitor, ICI)EEEE AT (BT BRI Bk BT + DURERSPT), BRSSP 24500 97 (2
guAESR), 03 G2 R B2 YR T (W T S pT) RIS V8 T (WHE TLE 5T + B SEAR A PT)7E PN I8 1 42
By7i%, AT ANICH JRYTIE HCC iRy R B 7 B KHERE[4] [5]. R, BT HCC M & 7 ik,
A A 1) HCC B3 AR A7 3R UK HLsh Z A RUKR Y7 [6]. BRIk, #RZFMTE AR EW M $E 5 HCC
TG R TOI f) HEAf 1 BL A

=R LRSS R (tertiary lymphoid structures, TLS) & 77 1E T8 11 45 (155 80 ) BB AL ) S 57 34 B BE 58
ek, FE D B, T UM SR AL R . TLS HIAEAE 5 g H 8 25 A7 2 i $ v A OGS 3 VR T
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PR R B DIME G, P LE U 4 TAn E[7] [8] [9]. E HCC w1, TLS MIMEFH2ZH . f
JE AN TLS (intratumoral TLS, iTLS)2 5 8 ¥ Wi)5 R4FAHIC, 1fifJeE i [ TLS (peritumoral TLS, pTLS)Z 5
BE TS A RAHK[10] [11] [12].

KB4 Y RNA (long non-coding RNA, InNcRNA) & —Fh K B 81 200 MZ R 11 H 5% B4 Y RNA,
A CAS M 40 (9 AR 0 % ThAE[13]. TSR, AR IncRNA 7EAN AR R Y6 A FRIMPER, % Wifa
PEREMR A I MR A T SR RO B B MR IR T U R A S5 [14]. 7E HCC H, IncRNA 7E
Ji988 4 28 A3 A 1% (tumor immune microenvironment, TME). Il A= il b )% - 8] i #%41k (epithelial-mesenchymal
transformation, EMT). 1238, #£82. AQUH SR & B ANG YT (1 5 BN 22 b R ¥4 36 AN AT sk /R FH[15]. 4R
I, TLS AH5% INCRNA 5 HCC i3 FilJ5 IAH R A 78 57

AWFFAE HCC B @ T 5 TLS AHIEHT INCRNA T5J5 REE , 355 a8 N IWA 11 PR Js R AR 7043
Witk &b, FINRTHZ TG A MR e iz 28 . MR RAR . Z9WBURIE SR 5 BRTIR, ABF AR
RIS BN HCC 3 BRI TS E, v LAs AR TT .

2. ¥Rl
2.1, BiBWrER TLS #83% IncRNA ¥ &

ARHEFE A S HCC BB L. IR R RAZ e B ok 11 Jehe 3 PR 20 1% (TCGA,
https://www.cancer.gov/) . Il AR5 3 28 52 SO 41 B g (hepatocellular carcinoma, NOS), HEBRZEA7HA/N
T 3 R E I HCC B 5, g 348 il TCGA-LIHC B AT 58250 0. BT AT 724
(1] TCGA HHR I N AFTEIE, WA T A2 01 2= (it dE .

AHFFARYE R RIISCHR, %@ 12 M5 TLS MR F[16]. 25, T RNA RiLKF,
KT B IR S ARG R RECHAT IR IE b, AR B4 > 0.3, PfH <0.001, %5EH 12 #piEafl
Al F-AH S IncRNA

2.2. TLS BXTEHRE Y9 STiE

AHFFERH R A “caret” , ¥4 348 55K F TCGA M) HCC &3 44% 5:5 1 L BB/ Fy I 2R 2 (n =
17U (n = 174), [FIBPHEFTA 348 Bl HCC & BI04 TCGA ABAFI . ASHE 7t R F I 2R 2H A 2 s
FEA, IR AR A TCGA 4= BA B B8 E AR (1) Fa 5 7

AR E K BEA S COX RISty HCC ¥ 8447 M (overall survival, OS)H %M1
INCRNA, Ft— 25 K H /N6 5 e 4 A% 3 571 (least absolute shrinkage and selection operator, LASSO)i#
iTREYE. fE, RAZAEE COX #3KkHLS HCC BFH ML IS IncRNA, AR 4 H 21k 1 i g 48
B, 133 HCC 38 TLS AHICFl 5 B A 1) KU 773 A X dn T

RUKEPFEI3 = > coef, * x;
1

TEARFF,  Coef, Fl x, 73 n 2 A& COX B HT Al T RECFIX LY INCRNA RIEKF. 2R
Je A PN ZRZEL 1 w57 UG V234 BT B3 9 S v AU 1 43 2L RMER XU P-4 2

AT TR R LR BSR4 BRI 4R TCGA 4 A S HEATB6AIE . K ] 1% 2% - 1 HR (Kaplan-Meier,
KM) ith 25 LA 40 58 3 R AR AE T TR), SR FH 22 Fbm 32 308 A1 (receiver operating characteristic, ROC) i
2R IR TN UG (I RE 1. e, WFICIEIE KRG 2R . A A7 IR A 20 A7 BRI XU i [R] 2Rk itk sk Bt — 2B
BOUE T 5 A 2 () P R
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2.3. TLS XA NG KB IESH S
AHFFTIE AR COX FZHZE COX [T, 45EFH . Ml MmALEn . mES .
F G 25 1 (AFP) 5 I RS9 H2L R 25, R 1T TLS AH STl G A & 75 HCC (197 Tl s 48 R . R R B1“rms”
“replot "2 5 TLS H < T o A A (1 1 A5 R PR, 22 142 1 #h 2%, 3631 R T 5 3R 91 45 R O AR SR 1 [ 171
24. TLS HxMBEHEENEE ST

AT 5388 3 X6} w7 43 4RI RS P H 34T 2 7 40, FERIF R & “clusterprofiler” X 2 7#3%
IEFER AT BT, TR T RS T 2 AR XRG4 4 2 TR A 5 8 5 A FLAE 24 (18]

25. TLS BXTUEHRERRE SR EEDHT

AT R AL “maftools” PR AN EGEE ey KU P23 2 A XU PR2r 40 HCC i3 1 i g 548 47 48
(tumor mutation burden, TMB)¥¥4, KM R “ggpubr” A1 “limma” 4B A He s 93 20 88 3 10 7 A e
RAF[19].

2.6. TLS HXEERE M R &RE T
AWFFIFEPT T TLS AHIEH IncRNA Tl GBI %F TME 520 . 550G, {8 ESTIMATE &%it# HCC

HBE IR RIES . RIS ESTIMATE $E43[20]. T RUSATA 4 SR RS IR A2 A 2 7, 3F
K CIBERSORT HLyJ A 51 i UG 1P 43 2H. -5 166 XU - 43 4L 2 1] 22 o [Py V2 Vi G 12 400 it (49 3 22 5 [ 21]

2.7. TLS X FRHEEHY TIDE Tl B 457
ASHIF 54 FH Firb9Rg G %% T e B A5 A0 FHE R (TIDE, http://tide.dfci.harvard.edu) &7 FH S S5 % VA7 ) 5 28 S i

[22], FH-7F) FH g 244 Sk v 2L X 2H 2% (GDSC, https://www.cancerrxgene.org/) $ds il 4k J7 HCC &, It
SR FH 2 5 KM P $8 20 (1C50) [l B VEAR [23] [24]

2.8. Giit ot
AT A BRI R BE(V.4.2.2, http://www.R-project.org) 3R B, f—N 7 #r. KM HiZE /Tt

BARARKEAZER, & - BRE URKRHTIESTZR. Irf P ESNWE. EATTH, Tk
WRIARE, BRI P <0.05 BG4 .

3. &R
3.1. HCC & TLS #% IncRNA BIXE

AN REM CERTIRS T 12 A5 TLS MXM&MLHE T . A STRING % ¥ &
(nttp://cn.string-db.org) 1 K1 A B - & F FUAH FL4E H (protein-protein interaction, PP)MIZE 4 HT#RR T 12 Ff
AR T Z M FORBR(E] 1(a)) . IS HRIA T, ABFR IR 1 128 M5 12 ML FAH 55/ IncRNA
(1 1(b))o
3.2. TLS ¥ IncRNA F/g & B io43E 516 4iF

55, K 348 Gl B FHFEHL D A INZRAE(n = 174) FIRAE(n = 174). 285, LR COX [mlH 70 #T,
319 11 M5 HCC i3 OS M2 IncRNA, ik LASSO Mk 47 F4E, 4hN 4 A5 TLS M35/ IncRNA
(# 2(a), Kl 2(b). fjailid 28 COX BIHHT, K1 4 A EMILTEAHKH INCRNA, FEHRTEH R
WA HCC B MU, B AT
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R 1F4) = PSMB8 — ASL*(—0.6454) + AL365361.1*(~1.2503)
+LINC01011*0.9100 + AC026356.1*1.7499
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Figure 1. The 12 chemokines and related IncRNA associated with TLS were obtained
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Figure 2. Prognostic characteristics of four TLS-associated InNcRNA in TCGA training group, validation group, and TCGA
full cohort
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3.3. TLS X MERE ISR FE S B T

TEARWEFLH, FREZFRMEZEZE COX BIHMT R, LRIEIIZA. KIF4IEZ TCGA 2B\,
TLS JRES PF43 A1 43 IR & HCC B35 A SZ s R 3R (] 3(a)~(f)). #E TCGA ABAFIHT, & KU P43 2H A
A XU 1 23 2H A - 3010 1 17 6 26 A7 1) AR R (1) 3(g), 141 3(hy), #ETT S HCC B T AN AL T
IR T B AR AR IR, 45 FAR B ARG R 1 91 4 B B B R O BCR (4 3(31), 4 3(33))

3.4. TLS HXMERENEE ST

AHFFE, GSEA BAEMTAIRE R, GO b “HYelfhH” o “HiL” . “HMIEENT o R
AR RAZ” . AR B ER(E 4(2), KEGG H “4iH ECM 2R EARA] . Miis i
MM EAE "« AR M CRRE T BEERE 4b). LR LTI, MR RIS HCC
BREL, TLS I KT 7T BE -5 IR S B O B 3 DA G

3.5. TLS XM EHEENRES TR EESTH
ABFFXT TCGA 4PAFIHEAT TG . AR R, & XK E44 TP53 A1 CRNNB1 2848 5 & T
KBS 4L 5(a), K 5(b))e ARG, o UG 7 AR XS P 70 41 TMB SN 45 R Bk, 18 XU 1241

SRR PEr 4L TMB JE 2 2 22 7:(P = 0.84) (181 5(c)). AH, i RARGufi 41 5 (R R AR fiufar 20 J o A A7 36
ZRA G E (P = 0.043). KRR EH TS BAF(5 5(d)). TR, R MIRRAZ S ATREA XU 73
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Figure 3. Independent prognostic value of TCGA whole-cohort risk model and nomogram construction
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Figure 5. Somatic mutations and TMB risk characteristics in a full cohort of TCGA patients
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Figure 6. Immune exploration of the whole TCGA cohort
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Figure 7. Drug sensitivity analysis of the whole TCGA cohort
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