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Figure S1A Forest plot of studies evaluating HRs of high HHLA2 expression and OS univariate in solid tumors

of HHLA2 was associated with shorter OS (HR=1.76 95% Cl: 1.29-2.39).
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Figure S1B Funnel plots for evaluating potential publication bias on the association between HHLA2 high expression and
overall survival in solid tumors. OS univariate.
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Figure S1C One-leave metaanalysis for investigating the effects of particular studies on the association between HHLA2
expression and overall survival in solid tumors. OS univariate.

Figure S2A

Weight Weight

Study logHR SE(logHR) Hazard Ratio HR 95%-C| (common) (random)
Ding L 2022 HCC 0.7894 0.2565 e 2.20 [1.33;3.64] 8.0% 6.2%
Zhou QH- validation cohort 2020 ccRCC  0.7324 0.2986 —E— 208 [1.16;3.73] 59% 5.8%
Zhou QH- training cohort 2020 ccRCC ~ 0.7608 0.3364 i 2.14 [1.11;4.14] 46% 5.4%
Wei L 2020 GC 0.5939 0.2960 .2 1.81 [1.01;3.23] 6.0% 5.8%
Zhou Q-validation cohort 2021 PCa 1.1474 0.5362 + 3.15 [1.10;9.01] 18% 37%
Zhou Q- training cohort 2021 PCa 0.4383 0.4201 - 1.55 [0.68; 3.53] 3.0% 4.7%
Zhu Y- tumor cells 2022 PC -0.8242 0.5931 ] 0.44 [0.14;1.40] 1.5% 3.3%
Zhu Y- total PC tissue core 2022 PC -1.2442 0.7297 T : 0.29 [0.07;1.20] 1.0% 26%
Jing CY-training cohort 2019 CCA 0.4656 0.2083 L3 1.59 [1.06; 2.40] 12.1% 6.7%
Jing CY-validation cohort 2019 CCA 0.8998 0.3672 = 246 [1.20;5.05] 39% 5.1%
Byun JM 2021 CC 0.0677 0.5866 7% 1.07 [0.34;3.38] 1.5% 3.4%
XuY 2021 HCC 0.6270 0.2118 . 1.87 [1.24,2.84] 17% 6.6%
Luo M 2021 HCC 1.0296 0.2346 - 280 [1.77,443] 9.5% 6.4%
ChenL 2019 ccRCC 1.1404 0.3719 i — 3.13 [1.51;6.48] 3.8% 5.1%
FuY 2020 OC -0.1381 0.3075 —&— 0.87 [0.48; 1.59] 5.5% 5.7%
Huang FX 2022 Melanoma -1.0966 04174 T 0.33 [0.15;0.78] 3.0% 4.7%
Lv C-raining group 2022 GBC 1.3002 0.3554 & — 3.67 [1.83;7.39] 42% 5.2%
Lv C-testing group 2022 GBC 0.2151 0.3064 —E 124 [0.68: 2.26] 56% 57%
Xu G 2021 0C -1.8579 09390 ———— 1 0.16 [0.02;0.98] 06% 1.8%
ZhuZ 2018 CRC 0.7710 0.2771 Eul 216 [1.26;3.72] 6.8% 6.0%
Common effect model 1.75 [1.62;2.02] 100.0% =
Random effects model 1.57 [1.18; 2.08] . 100.0%
| N N R

Heterogeneity” 1 = 66%, ° = 0.2672, p < 0.01

Figure S2A Forest plot of studies evaluating HRs of high HHLA2 expression and OS in solid tumors. OS multivariate analysis.
High expression of HHLA2 was associated with shorter OS (HR=1.57 95% Cl: 1.18-2.08).
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Figure S2B Funnel plots for evaluating potential publication bias on the association between HHLA2 high expression and
overall survival in solid tumors. OS multivariate analysis.
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Figure S2C One-leave metaanalysis for investigating the effects of particular studies on the association between
HHLA2 expression and overall survival in solid tumors. OS multivariate. High expression of HHLA2 was
associated with poor OS (HR= 1,57, 95%CI: 1.18-2.08).
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Figure S3A Subgroup analysis for the relationship between HHLA2 and overall survival. Grouped by different cancers.
Univariate analysis. High expression of HHLA2 was associated with poor OS in hepatocellular carcinoma (HR = 1.60,
95% CI: 1.34-1.90), clear cell renal cell carcinoma (HR = 3,43, 95% CI: 2.40-4.91), gallbladder cancer (HR =2.70, 95%
CI: 1.98-3.70), prostate carcinoma (HR = 3.10, 95% CI: 1.77-5.43), apart from pancreatic cancer (HR = 0.62, 95% CI:
0.44-0.88). There was no significant relation between exression of HHLA2 and OS in ovarian cancer.
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Figure S3B Forest plot of studies evaluating HRs of high HHLA2 expression and OS in gastrointestinal cancers. Univariate
analysis. High expression of HHLA2 was associated with shorter OS (HR=1.78 95% Cl: 1.23-2.58).
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Figure S3C One-leave meta-analysis for investigating the effects of excluding particular studies from analysis on the
relationship between high HHLA2 expression and OS in gastrointestinal cancers. High expression of HHLA2 was associated
with poor OS (HR=1 78, 95%Cl: 1.23-2.58). Univariate analysis.
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Figure S4A Subgroup analysis for the relationship between HHLA2 and overall survival. Grouped by different
cancers. Multivariate analysis. High expression of HHLA2 was associated with poor OS in hepatocellular carcinoma
(HR =2.23, 95% CI: 1.72-2.90), clear cell renal cell carcinoma (HR = 2.34, 95% CI: 1.61-3.40), prostate carcinoma (HR
=2.03, 95% CI: 1.06-3.88), cholangiocarcinoma (HR = 1.77, 95% CI: 1.24-2.53), apart from pancreatic cancer (HR =
0.37, 95% CI: 0.15-0.91). There was no significant relation between exression of HHLA2 and OS in ovarian cancer
and gallbladder cancer.
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Figure S4B Forest plot of studies evaluating HRs of high HHLA2 expression and OS in gastrointestinal cancers.Multivariate
analysis. High expression of HHLLA2 was associated with poor OS (HR = 1.87, 95% CI: 1.49-2.34)
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Figure S4C Funnel plots for evaluating potential publication bias on the association between HHLA2 high expression and
overall survival in gastrointestinal cancers. Multivariate analysis.
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Figure S5A Forest plot for DFS. Univariate analysis. There was no association between HHLA2 expression and DFS.
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Figure S5B Forest plot for DFS. Multivariate analysis. There was no association between HHLA2 expression and
DEFS.
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Zhou QH-valdiation cohort 2020 ccRCC  0.7747 0.2613 — 217 [1.30;3.62] 29.0%  207%
Huang FX 2022 Melanoma -1.4567 03832 —&+—— i 023 [0.11;049] 13.5% 19.4%
Common effect model ; 1.31 [1.00; 1.73] 100.0% F
Random effects model i';‘—;-’_ 1.03 [0.40; 2.69] . 100.0%
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Heterogeneity: /% = 91%, 1% = 1.0853, p < 0.01

Figure S5C Forest plot for PFS. Univariate analysis. There was no association between HHLA2 expression and PFS.

Figure S5D

Weight Weight
Study logHR SE(logHR) Hazard Ratio HR 95%-Cl (common) (random)
Nishihara D- tumor cells 2023 UC  -0.3011 0.3851 4%47 074 [0.34;161] 49 8% 49 8%
Nishihara D- stromal cells 2023 UC 0.0000 0.3937 1.00 [0.46; 2.16] 50.2% 50.2%
Common effect model : 0.86 [0.50; 1.49] 100.0% "
Random effects model 0.86 [0.50; 1.49] . 100.0%

0.5 1 2

Heterogeneity: Ii= 0%, 2= 0, p =059

Figure S5D Forest plot for PFS. Multivariate analysis. There was no association between HHLA2 expression and PFS.



Figure S5E

Weight Weight

Study logHR SE(logHR) Hazard Ratio HR 95%-Cl (common) (random)
Zhou Q-validation cohort 2021 Pca  1.1184 05275 —-?—'— 3.06 [1.09;861] 8.4% 15.0%
Zhou Q-training cohort 2021 Pca 1.2355 04701 —T——— 344 [1.37,;8.64] 10.6% 15.9%
Lv C-training group 2022 GBC 1.2208 02794 - 3.39 [1.96; 5.86] 30.1% 18.6%
Lv C-testing group 2022 GBC 09517 02848 —-i—~— 259 [148;453] 29.0% 18.5%
Nishihara D- tumor cells 2023 UC  -1.3471 04613 —+— ! 026 [0.11,064] 11.0% 16.0%
Nishihara D- stromal cells 2023 UC 0.6419 0.4656 ——'J:— 1.90 [0.76;4.73] 10.8% 16.0%
Common effect model <1> 2.20 [1.63;297] 100.0% i
Random effects model : | -=~—=_f““““|,-:=* : 1.92 [0.89; 4.18] . 100.0%

02 05 1 2 5
Heterogeneity: 1 = 80%, t° = 0.7648, p < 0.01

Figure S5E Forest plot for DSS. Univariate analysis. There was no significance between the high expression of HHLA2
and DSS.

Figure S5F

Weight Weight
Study logHR SE(logHR) Hazard Ratio HR 95%-Cl (common) (random)
Zhou Q-validation cohart 2021 Pca 11019 06755 3.01 [0.80; 11.31] 6.9% 11.0%
Zhou Q- training cohort 2021 Pca  0.6981 0.5260 201 [0.72; 564] 11.4% 14.8%
Lv C-training group 2022 GBC 09708 0.3614 T 264 [1.30; 5.36] 24.1% 20.6%
Lv C-testing group 2022 GBC 02151 0.3064 1.24 [0.68; 2.26] 33.5% 22.9%
MNishihara D-tumor cells 2023 UC -0 8916 05083 e c— 041 [015; 1.11] 12 2% 15.4%
Mishihara D- stromal cells 2023 UC 0 5306 05140 170 [062; 4.66] 119% 15.2%
Common effect model <> 1.52 [1.07; 215] 100.0% .
Random effects model | : ﬂ‘f | 1.52 [0.88; 2.62] . 100.0%

01 05 1 2 10

Heterogeneity /° = 54%_ 1° = 0.2425p = 0.06

Figure SS5F Forest plot for DSS. Multivariate analysis. There was no significance between the high expression of HHLA2
and DSS.



Figure S6

Weight Weight

Study logHR SE(logHR) Hazard Ratio HR 95%-Cl (common) (random)
ZhangY 202.2 GBC 0.7655 0.2961 —é-'— 2.15 [1.20;3.84] 5.3% 5.2%
Fu Y- tumer compartment 2020 OC 0.1458 0.2562 —’-j* 116 [0.70; 1.91] 7.0% 5.7%
Ding L 2022 HCC 0.7894 0.2565 *j“* 220 [1.33;3.64] 7.0% 5.6%
Zhou QH- validation cohort 2020 ccRCC  0.7324 0.2986 —?-'— 2.08 [1.16;3.73] 5.2% 5.2%
Zhou QH- training cohort 2020 ccRCC 0.7608 0.3364 i — 214 [1.11,4.14] 4.1% 4.8%
Wei L 2020 GC 0.5939 0.2960 —f’— 1.81 [1.01;3.23] 5.3% 5.2%
Zhou Q-validation cohort 2021 PCa 1.1474 0.5362 3 315 [1.10;9.01] 1.6% 32%
Zhou Q- training cohort 2021 PCa 0.4383 0.4201 3 1.55 [0.68;3.53] 2.6% 4.1%
Zhu Y- tumor cells 2022 PC -0.8242 0.5931 j 0.44 [0.14; 1.40] 1.3% 2.8%
Zhu Y- total PC tissue core 2022 PC -1.2442 0.7297 — & | % 0.29 [0.07;1.20] 0.9% 21%

Jing CY-training cohort 2019 CCA 0.4656 0.2083 - 1.59 [1.06; 2.40] 10.6% 6.1%
Jing CY-validation cohort 2019 CCA 0.8998 0.3672 e 246 [1.20;5.09] 3.4% 4.5%
XuY2021HCC 06270 02118 3 1.87 [1.24;2.84] 10.3% 6.1%
@
Byun JM 2021 CC 0.0677 0.5866 § 1.07 [0.34;3.38] 1.3% 2.9%
Luo M 2021 HCC 1.0296 0.2346 fk 2.80 [1.77;4.43] 8.4% 5.9%
Chen L 2018 ccRCC 1.1404 0.3719 f—'— 3.13 [1.51;6.48] 3.3% 4.5%
Lv C-training group 2022 GBC 1.3002 0.3554 — i — 3.67 [1.83,7.36] 3.6% 47%
<
<>
Fu Y-stromal compartment 2020 OC -0.1381 0.3075 —'—i 0.87 [0.48;1.59] 4.9% 9.1%
Huang FX 2022 Melanoma -1.0966 04174 —=— w 0.33 [0.15;0.76] 2.6% 41%
Lv C-testing group 2022 GBC 0.2151 0.3064 **% 1.24 [0.68;2.26] 4.9% 51%
XuG20210C -1.8579 09390 ———— 3 0.16 [0.02,0.98] 0.5% 1.5%
ZhuZ 2018 CRC 0.7710 0.2771 -‘;-'— 216 [1.26;372] 6.0% 5.4%
Common effect model ; 1.72 [1.51; 1.96] 100.0% A
Random effects model 1.58 [1.23; 2.03] . 100.0%
1 11

0.1 051 2 10
Heterogenetty: 1> = 65%, t° = 0.2195, p < 0.01
Test for subgroup differences (common effect): )::7 =58.20,df =17 (p < 0.01)
Test for subgroup differences (random effects): xf, =5820,df =17 (p < 0.01)

Figure S6 Subgroup analysis for the asssociation between HHLA2 and overall survival grouped by cut off of HHLA2 low/high
expression



