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Supplementary Material
1 Supplementary Figures and Tables

1.1 Supplementary Figures

a TCGA-HCC tissues (n = 374) vs. normal tissues (n = 50) b TCE scores: higher (n = 187) vs. lower (n = 187)
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Figure S1. Genes differentially expressed between HCC and normal liver tissues (a) and between
HCCs with higher and lower T cell exclusion levels (b), as shown in volcano plots. The X-axis
represents log2FC and the Y-axis represents -log10 (adjusted P-value).
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Entire cohort
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Figure S2. Validation of the 11LNCPS model by different approaches. (a) Prediction of the
concordance index (C-index) curves of 3-year overall survival (OS) by the 11LNCPS model in the
training cohort (left), validation cohort (middle), or entire cohort (right). (b) Calibration curves of the
11LNCPS model for predicting the OS probability at 1, 2, and 3 years in the training cohort (left),
validation cohort (center), and entire cohort (right). (¢) Comparison of C-index curves of 1, 2, and 3-
year OS predicted by the 11LNCPS model and two previously published models in the validation
cohort. (d) Comparison of prediction error curves of 1, 2, and 3-year OS predicted by the 1LNCPS
model and two previously published models in the validation cohort.
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Figure S3. Comparison of infiltration status of 34 types of immune cells between HCCs with
higher and lower 11LNCPS scores. The abundance of each immune cell type was estimated by the
xCell assay and is shown in xCell scores and visualized in a heatmap. TCE scores are also shown, and
their levels are indicated by gradient color bars at right.
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Figure S4. Types of immune cells whose infiltration did not correlate with patient overall survival

(OS) in HCC. The Kaplan-Meier analysis was used to determine the correlation.
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Figure S5. Types of immune cells whose infiltration level did not differ between HCCs with
higher 11LNCPS scores and those with lower scores. The Wilcoxon test was used for the analysis.
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11LNCPS scores: higher (n = 186) vs. lower (n = 187)
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Figure S6. Volcano plot of differentially expressed genes between HCCs with higher and lower
11LNCPS scores. X-axis represents log2FC and the Y-axis represents -log10 (adjusted P-value).
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Figure S7. LncRNAs of the 11LNCPS that do not have a significant correlation with overall
survival (OS) in HCC. Kaplan-Meier survival analysis was used for the determination.
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Figure S8. Comparison of infiltration levels of prognosis-associated immune cell types between
HCCs with higher and lower expression levels of a prognosis-associated 11LNCPS IncRNA. The
Wilcoxon test was used to compare, and the results are shown in box plots. The prognosis-associated
11LNCPS IncRNAs include LINC01134 (a), AC104066.3 (b), AC034229.4 (c), AC116025.2 (d), and
LINCO00632 (e). The infiltration levels are indicated by xCell scores. HCCs were divided into higher
and lower groups for each IncRNA using its median expression level.
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Figure S9. Volcano plots of differentially expressed genes between HCCs with higher and lower
LINCO01134 or AC116025.2. The X-axis represents log2FC and the Y-axis represents -log10 (adjusted
P-value).
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Figure S10. Heterotypic signaling crosstalk between HCC cells and immune cells estimated by
single-cell RNA sequencing analysis. (a) Identification of cancer and immune cell types by single-
cell sequencing analysis of HCCs, as shown in the UMAP plot. (b) Cell-cell communication network
among cancer and immune cell types identified in panel A, as established by the CellChat analysis. In
the circle plot, each line indicates crosstalk between two cell types based on a ligand-receptor
interaction, and the number on a line indicates the number of ligand-receptor pairs.
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1.2 Supplementary table

Table S1. LncRNAs that are differentially expressed and TCE-associated in HCCs (n = 336).
Shown for each IncRNA include gene symbol, ENSEMBL ID, chromosomal location (Chr.), sequence
position in a chromosome (start and end), hazard ratio (HR) for survival and its 95% confidence interval
from low to high (HR.95L-HR.95H) expression fold change in log2 and its adjusted P value, and TCE
fold change in log2 and its adjusted P value. Asterisks indicate the 54 INCRNAs whose expression
alterations were significantly associated with overall survival in the training cohort.

chr Expressio TCE
SYMBOL ENSEMBL 1D Start End HR HR.95L-HR.95H P value n fold P value fold P value
change change

LINC02593 ENSGOé)2002237 1 916865 921016 0.3%1669 01(:3515;172434;3;%— 0.1917168 1.63554255 1.17(I)EE; 0.94219 0.00023
AL645608.7 ENSGO:(£002725 1 095966 998051 0.9?5254 g?gggsgg% 0.93;3401 0.9074491 0.00062 1.23612 2.781Ez-
LINCOl134+  ENSGO00002364 3000352 3017205 295709 | joiosicen cge7yi7s 0001928 12538463 3.36E- 055616  1.83E-
23 9 4 9 12 4 05
LINC02766 ENSG032002294 1 12527724 12528420 0'93335 01‘.61%96%709877272_ 0'435 o 08638034 8'0055_ 0.76884 1'48:)5&;
AL121992.3 ENSGOSSOOMS 1 15565611 15565956  1.0809 233%2322;%67 0‘055’ Y7 0171452 0'0001i 0.80305 1'58;;
SNHG3* ENSGOggOOMZl 1 28505980 28510892 1.03035 11(12:2,1;215’43%%4276- 0.00;1506 1.6735192 2.46in 0.84009 1.541Ei
AL357079.1 ENSGoggoozsm | 43037918 43946551 187064 13%;23111265542%% 0.015692 1.4259952 5.451E£ 0.6238; 2.80(!)57—
AL592166.1 EN 3(30(2)2002257 1 44750037 44775810 1.91512 %%%9559424;1511958 0.23;)322 1 1441282 6.64; 0.5428?1 1.38(!)55—
LINC01389 ENSG°22002257 1 47380928 47408477  1.06031 oi§§29253125§77 ) 0'6035464 1.8929204 1'751EF; 0.75632 2'435;
uncowrsr SOOI semaens st 000 TR T lomes T vaes  on
ALI617a01  ENSCO00002383 g geopages  spooersy O G oaanae 0009606 yeanes  OHE oo OE
Lncoroe  EUSREEE e ez 0P G YT e s toses0s
AL583808.1 ENSGOg?OOZZSO 1 72636547 72899240 1.272194 gg;lggg;lggé 0.2427569 3.339196g 2.49(I)EF; 1.69852 0.0009?1
LINCO0622 ENSGO;);JOOZGOQ 1 119529770 119519927 1.36356 Ci%%(il%%%?%%» 0063(")249 1.5415672 8.45I152— 0.8155; 2.80(I)Eé
AL592494.1 ENSGOggOOZZSS 1 121499432 121581158 1.0%947 01%;(;91?;751255%» 0.304606 0.8369253; 0.0001; 0.90382- 9.96:)55

11
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ENSG000002325 14422702 14425032 178509 1.278897676- 24350251  5.99E-  0.86951  2.55E-
LINC02802* 27 ! 9 6 9 2494173334 0000665 9 14 3 05
AL3563561  ENSGO00002377 | 15054856 15055772 118038 1.010292802- oogerly 15920240 191E- 057952 000025
* 81 2 4 2 1.379107934 : 4 08 4 2
ALsssassy  ENSGO00002242 | 15509139 15600178 358116 0.912334442- 0067480 25465570  126E- 073826  5.63E-
: 76 0 7 6 14.05707034 6 6 16 5 05
NHGas  ENSGO00001880 . 15983449 15085523 100548 0.297047169- 0992079 12671709  9.22E- 073900  2.90E-
04 5 7 9 3.403528222 4 3 07 7 05
ALsoosens  ENSG00002726 | 15085487 15986768 116816 0.736262128- 0500274 10357152  0.00085  0.93555  4.05E-
: 68 0 5 3 1.853422269 8 9 1 3 06
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