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Supplementary Fig. 1 (a) Gating T cell subsets on Cytobank. (b) tSNE plot of 35
markers. (¢) Characteristic markers heat map of 10 annotation subpopulations (d)
Significant differential enrichment in T and N regions (*, p<0.05, **, p<0.01, ***,
p<0.001, **x**, p<0.0001). (e) Proportion differences of CD4+/CD8+ T cells in T and

N regions. (f) Immune cells composition in T and N. (T: left, N: right).
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Supplementary Fig. 2 (a, b) Distribution difference of CD8+PD-1+ T cells and Treg.

(c) Distribution differences of CD8+CD161+ T cells.



PD-1+ PD-1- CD161+ CD161-
CD161- CD161+ Foldchange CD161- CD161+ Foldchange PD-1- PD-1+ Foldchange PD-1- PD-1+ Foldchange
N 13675 16016 1.17 11551 13724 1.19 13724 16016 1.17 11551 13675 1.18

PNy T 4015 3388 0.84 5473 7957 1.45 7957 3388 0.43 5473 4015 0.73
N 1313 2027 1.54 1114 1355 1.22 1355 2027 1.50 1114 1313 1.18

TNFa T 1095 1371 1.25 1947 2458 1.26 2458 1371 0.56 1947 1095 0.56
L2 N 1238 1507 1.22 1363 1174 0.86 1174 1507 1.28 1363 1238 0.91
T 987 1616 1.64 1445 1563 1.08 1563 1616 1.03 1445 987 0.68

GNLY N 49.1 571 1.16 79.3 54.4 0.69 54.4 571 1.05 79.3 49.1 0.62
T 40.6 39.9 0.98 75.2 42.1 0.56 421 39.9 0.95 75.2 40.6 0.54

PRF N 48.7 66.4 1.36 68 75.6 1.1 75.6 66.4 0.88 68 48.7 0.72
T 67 108 1.61 67 61.4 0.92 61.4 108 1.76 67 67 1.00

GZMB N 584 600 1.03 556 516 0.93 516 600 1.16 556 584 1.05

T 962 285 0.30 603 310 0.51 310 285 0.92 603 962 1.60




Supplementary Fig. 3 (a) IL-2, PRF, GZMB and TNF-a secretion level.



CD161 Stained by Opal520 dye

Cancer tissues displayed weak to moderate cytoplasmic positivity to CD161. Lymphomas were generally negative.
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Supplementary Fig. 4 (a, b) Moderate CD161 expression in hepatocytes (some data

from the protein atlas database). (c) Flow cytometry gating strategy.
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Supplementary Fig. 5(a) tSNE plot of 35 markers.



Supplementary Table 1. Clinical Characteristics Of 20 HCC Patients

No. Patient ID Viral status Grades Sex Race Age Tumor size(cm)  Tumor multiplicity AFP level(ng/ml)  Sample type
1 209270 Hep B 1II M China 46 4.6 1 4.8 Tisue
2 209283 Hep B 111 M China 54 6.4 1 69.18 Tisue
3 205596 N v M China 55 9.9 2 11199 Tisue
4 205488 Hep B il M China 50 7.3 1 3.6 Tisue
5 205516 N 1 M China 69 3 1 169 Tisue
6 205832 N il M China 66 72 1 9.9 Tisue
7 205854 Hep B 1II F China 65 5.5 1 342 Tisue
8 205866 Hep B 111 F China 71 3.2 1 9.9 Tisue
9 206112 Hep B I M China 61 4 1 1210 Tisue
10 206169 Hep B 111 M China 53 6.6 2 2.7 Tisue

11 206280 Hep B 1 M China 70 4.8 1 91.8 Tisue
12 206988 Hep B 1T F China 63 1.5 1 27.7 Tisue
13 206363 Hep B 1II M China 56 10 3 2.7 Tisue
14 206548 Hep B 111 F China 62 133 1 55840 Tisue
15 206579 Hep B I M China 40 10 3 2989 Tisue
16 208041 N 111 F China 70 5.5 1 210.2 Blood
17 208143 Hep B 1 M China 47 8 3 170.9 Blood
18 208149 Hep B 1T M China 37 8.9 1 299.3 Blood
19 208188 N 1II M China 65 10 3 >1000 Blood
20 208336 Hep B 111 M China 68 9 1 8 Blood




Supplementary Table 2. Chemical Reagents Used In CyTOF And Analysis-related Software/Algorithm

Reagent name Isotopes Identifier Source
Antibodies
CD45 Y89 Cat# 3089003B Fluidigm
CD45RA 169Tm Cat# 3169008B Fluidigm
CD45RO 165Ho Cat# 3165011B Fluidigm
CD49d 141Pr Cat# 3141004B Fluidigm
CD5 143Nd Cat# 3143007B Fluidigm
CD57 172Yb Cat# 3172009B Fluidigm
CD69 162Dy Cat# 3162001B Fluidigm
CD7 147Sm Cat# 3147006B Fluidigm
CD8a 146Nd Cat# 3146001B Fluidigm
CD9 171Yb Cat# 3171009B Fluidigm
CD95 152Sm Cat# 3152017B Fluidigm
HLA-DR 174Yb Cat# 3174001B Fluidigm
Tim-3 153Eu Cat# 3153008B Fluidigm
CD278 168Er Cat# 3168024B Fluidigm
CDlla 142Nd Cat# 3142006B Fluidigm
CD127 176Yb Cat# 3176004B Fluidigm
CD134 150Nd Cat# 3150023B Fluidigm
CD137 173Yb Cat# 3173015B Fluidigm
CD152 161Dy Cat# 3161004B Fluidigm
CD16 209Bi Cat# 3209002B Fluidigm
CDl61 164Dy Cat# 3164009B Fluidigm
CD183 156Gd Cat# 3156004B Fluidigm
CD1%4 158Gd Cat# 3158032A Fluidigm
CD195 144Nd Cat# 3144007A Fluidigm
CD197 159Tb Cat# 3159003A Fluidigm
CD2 151Eu Cat# 3151003B Fluidigm
CD223 175Lu Cat# 3175033B Fluidigm
CD25 149Sm Cat# 3149010B Fluidigm
CD27 167Er Cat# 3167002B Fluidigm
CD272 163Dy Cat# 3163009B Fluidigm
CD279 155Gd Cat# 3155009B Fluidigm
CD28 160Gd Cat# 3160003B Fluidigm
CD3 170Er Cat# 3170001B Fluidigm
CD4 145Nd Cat# 3140005B Fluidigm
CD44 166Er Cat# 3166001B Fluidigm
Chemicals, Peptides, and Recombinant Proteins
Cisplatin Cat# 201192A Fluidigm
Iridium #422302 Fluidigm
Human TruStain FeX™ #422302 Biolegend
Software and Algorithms
Cytobank https://support.cytobank.org/hc/en-gs/anicles/206336147-F CS-file-
concatenation-tool
Concatenation tool Cytobank

Cytofkit (tSNE, FlowSOM)

Diffusion map

https://bioconductor.org/packages/release/bioc/html/

destiny.html

Chen et al. (1)
Cytobank

1. Chen H, Lau MC, Wong MT, Newell EW, Poidinger M, Chen J. Cytofkit: A Bioconductor Package
for an Integrated Mass Cytometry Data Analysis Pipeline. PLoS Comput Biol 2016;12:¢1005112.



Table . Mew
TR
o

i Expression of 55 Markers ()
i (Dila b5

Tom
03

ot
002

Fuis)
070

T
=)

TS
002

o7
[

Chis
oy

Toior
007

oo
oar

Toa
06

oz
002

o
[

o7
012

e
003

()
e

ot
07

[
o1

Cor
[

o
000

e
0

ToiT
10

o
01

LA DR o
[—

0 0
06 0w
06 0w
o om
03 ool
003 0
0 0w
0 om
0 om
0ss 0w
0 0w
oss 0w
0ss 0w
o om
003 0
003 0
o om
06 0w
o oo
0 om
oss 0w
o om
00 w0
o5 oo
0 0w
0 om
0 0w
0 om
0 om

iz
001

Normalzed ensiy



Table 4. The abundance of 30 Clusters in tumor tissues

Clusters 205488N 205488T 205516N 205516T 205596N 205596T 205832N 205832T 205854N 205854T 205866N 205866T 206112N 206112T 206169N 206169T 206280N 206280T 206363N 206363T 206548N 206548T 206579N 206579T 206988N 206988T 209270N 209270T 209283N 209283T

TO1 078 038 076 064 446 022 382 032 0.1 028 086 074 028 004 056 08 048 272 008 014 184 014 442 144 202 0.5 0.14 0 0.1 0.06
T2 1654 768 1876 1186 1796 606 195 226 842 458 1596 348 34 0.7 356 048 206 13 006 092 588 322 494 6.7 146 208 172 006 202 062
T03 146 1.04 59 114 476 454 578 546 75 392 088 508 3.08 53 188 198 432 558 126 194 054 028 148 09 LI2 018 046 0.1 0.1 0.62
To4 676 804 1756 198 868 352 2634 1768 115 1148 108 1854 874 25 1204 806 1066 906 1582 1692 221 652 2742 1966 1206 806 1204 052 23 43
TOS 2,02 14 116 444 072 066 074 152 144 146 276 106 098 0.1 466 218 1978 102 074 03 068 182 008 114 04 458 024 036 894 02
T06 036 092 032 106 038 034 012 046 082 108 022 19 052 0.1 3 38 626 104 026 0.1 056 044 074 04 016 326 014 02 176 034
T07 07 0.08 142 028 108 022 082 13 076 016 006 092 17 088 L6 032 164 0.4 4 096 076 07 196 126 02 0.08 0.6 0 0.88 0.7
TOS 094 994 204 1156 18 2256 096 958 142 1048 052 814 568 2306 254 1588 172 1348 112 432 26 2906 344 1632 072 798 044 18 036 236
T09 002 016 0 0.04 0 0 004 006 006 006 002 002 008 002 008 03 032 794 002 0 008 032 024 024 02 094 012 002 0 0.04
TI0 128 298 362 1104 134 14 25 54 2 139 L4 574 304 63 38 798 262 108 29 336 442 1282 292 634 294 8.1 158 02 048 248
TI 022 038 016 062 012 032 004 044 014 016 0.04 09 004 004 234 472 134 006 1502 124 002 016 02 02 024 032 0 0 0.02 0
TI2 682 1438 258 326 228 834 242 378 964 159 16 326 876 2064 53 762 318 918 106 1776 154 664 38 516 95 438 328 022 618 1214
TI3 49 142 204 144 128 018 112 054 83 53 602 082 174 026 47 154 542 204 1338 47 532 018 2112 498 32 114 828 006 366 292
T4 472 0.5 1386 052 836 038 432 05 1328 112 1204 096 486 112 278 036 598 146 44 028 7.68 02 278 084 754 03 4.1 012 436 286
TIS 0.6 1.02 11 26 046 036 028 284 036 056 022 208 27 04 324 22 26 424 028 05 9.64 33 128 05 458 646 0.1 0 004 0.06
TI6 034 004 026 012 022 0 038 036 03 0.04 0 024 092 024 088 004 076 012 194 052 03 0.08 LI6 056 022 016 034 0 004 0.06
TI7 13 008 002 0 008 002 022 0 008 008 002 002 032 002 064 014 014 0 006 016 008 002 026 048 1.66 0.1 0.06 0 014 012
TIS 028 03 016 028 096 072 018 036 048 018  0.02 0.6 046 056 138 08 114 0 394 036 176 052 232 1.58 106 006 012 008 176 02
TI9 092 064 224 066 05 0.6 118 19 216 14 036 222 1 186 064 058 038  0.68 02 044 062 042 042 012 074 012 016 002 024 196
T20 0 02 0.14 22 0.06 03 026 164 04 124004 125 042 19 218 742 924 1852 886 136 128 IS8 064 552 072 1696 022 08 002 0.06
T21 1858 37 706 184 788 304 716 07 6.92 22 2626 21 1946 5.7 828 222 246 028 094 882 1188 166 658 676 2514 094 778 002 2304 T8
™2 012 0.1 008 002 02 004 026 012 014 0.1 016 034 048 004 094 058 176 02 006 002 022 0 046 006 056 05 3662 326 6.4 3.68
™3 006 09 004 128 0 044 0.04 0.1 006 0.6 0.1 012 022 008 08 034 156 002 002 006 012 042 0 036 016 156 086 8988 656 046
T24 1284 3286 872 1288 2266 37 612 48 1166 1354 458 706  7.02 328 748 352 232 218 02 27 286 694 246 852 144 978 108 048 594 548
T25 002 002 008 002 0 0.02 0 002 0.06 0 002 008 004 002 004 0 0.9 0 018 034 032 002 002 002 0 004 038 086 044  0.06
T26 1382 58 504 444 8.5 364 1278 206 388 172 1414 224 758 294 552 324 23 124 312 488 6.9 124 294 382 988 178 424 0.1 214 276
T27 008 016 008 002 006 0 0 0 002 004 012 002 006 0 03 016 048 004 0 0 0.04 0 0 002 018 02 532 026 396 278
T28 2 414 402 55 154 364 228 2082 76 852 058 1854 108 462 1814 2282 7 592 1034 1564 27 604 466 568 1082 1926 508 036 214 342
™9 002 0 0.04 0 0.04 0.1 012 0.04 0.1 006 002 004 01 002 072 022 094 0 016 002 006 002 024 012 016 004 416 018 1392 59
T30 15 074 074 044 362 134 022 012 03 028 034 008 542 1726 042 016 024 038 004 008 12 1.02 1.02 03 092 014 034 004 206 54

Cell percentage(%)
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Supplementary Table 6. The correlation of CD8+PD-1+CD161- or CD8+PD-1+CD161+ T Cell distributon with clinical outcome

RFS
T region N region
CD8+PD-1+CD161- CD8+PD-1+CD161- CD8+PD-1+CD161+ CD8+PD-1+CDI161+ CD8+PD-1+CD161- CD8+PD-1+CD161- CD8+PD-1+CD161+ CD8+PD-1+CDI161+
Month T cells high T cells low Month T cells high T cells low Month T cells high T cells low Month T cells high T cells low
20.2 1 37 1 84.7 0 342 1
2.8 1 20.2 1 9.7 1 85.2 0
1.9 1 81.9 0 342 1 37 1
76.6 0 10.8 1 85.6 0 12.7 1
2.7 1 89.3 0 14 1 87.6 0
81.9 0 1.9 1 5.8 1 75.7 0
14 1 2.8 1 87.6 0 9.7 1
1.7 1 12 1 85.2 0 36.2 1
12 1 80.8 0 2 1 85.6 0
14 1 1.4 1 76.6 0 84.7 0
342 1 1.7 1 70.9 1 363 1
10.8 1 95.7 0 1.7 1 10.8 1
70.9 0 342 1 273 1 84.2 0
80.8 0 65.1 0 10.8 1 88.5 0
52 1 77.1 0 75.7 0 273 1
65.1 0 52 1 36.2 1 14 1
77 0 97.5 0 1.9 1 2 1
9.7 1 363 1 363 1 14 1
97.5 0 14 1 55.3 1 76.6 0
22 1 2.7 1 14 1 70.9 1
19.1 1 75.7 0 84.2 0 1.9 1
37 1 76.6 0 77 0 55.3 1
89.3 0 70.9 1 1.7 1 1.8 1
95.7 0 77 0 12.7 1 5.8 1
77.1 0 9.7 1 22 1 1.7 1
363 1 22 1 37 1 22 1
75.7 0 19.1 1 88.5 0 77 0
71.9 0 71.9 0 1.8 1 1.7 1
0s
T region N region
CD8+PD-1+CDI161- CD8+PD-1+CD161- CD8+PD-1+CD161+ CD8+PD-1+CD161+ CD8+PD-1+CDI161-  CD8+PD-1+CD161- CD8+PD-1+CD161+ CD8+PD-1+CDI161+
Month T cells high T cells low Month T cells high T cells low Month T cells high T cells low Month T cells high T cells low
33.4 1 49.5 1 84.7 0 54.5 1
60.8 1 334 1 12.7 1 85.2 0
3 1 81.9 0 54.5 1 49.5 1
76.6 0 395 1 85.6 0 88.8 0
59 1 89.3 0 4.1 1 87.6 0
81.9 0 3 1 11.9 1 75.7 0
4.1 1 60.8 1 87.6 0 12.7 1
14.7 1 2.3 1 85.2 0 40.2 1
23 1 80.8 0 94.3 0 85.6 0
523 1 4.1 1 76.6 0 84.7 0
54.5 1 14.7 1 80 0 48.4 1
395 1 95.7 0 14.7 1 395 1
80 1 54.5 1 303 1 84.2 0
80.8 0 65.1 0 395 1 88.5 0
11.3 1 77.1 0 75.7 0 30.3 1
65.1 0 11.3 1 40.2 1 4.1 1
77 0 97.5 0 2.9 1 94.3 0
12.7 1 484 1 484 1 52.3 1
97.5 0 52.3 1 59.6 1 76.6 0
4.9 1 59 1 523 1 80 0
312 1 75.7 0 84.2 0 29 1
49.5 1 76.6 0 77 0 59.6 1
89.3 0 80 0 12.9 1 38 1
95.7 0 77 0 88.8 0 11.9 1
77.1 0 12.7 1 4.9 1 14.7 1
484 1 4.9 1 49.5 1 4.9 1
75.7 0 312 1 88.5 0 77 0
77.9 0 77.9 0 3.8 1 12.9 1
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Supplementary Table 8. The abundance of 18 Clusters in blood

Clusters PO1 P02 P03 P04 P05 P06 P07 P08 P09 P10
TO1 7.92 1.83 225 5.25 3 1.92 3.58 3.08 1.92 1.92
TO02 0.25 0.08 0.17 0 0.08 0.17 0.33 0.08 0.42 0.17
TO3 1 6.67 1.42 1 7.75 5.08 13.58 1.5 8.58 2.58
To4 7.17 2.5 16.17 6.33 9.42 1.25 35 7.33 11.92 3.67
TOS 0.58 2.5 7.75 0.5 2.42 10.17 2.42 5.25 5.92 3
TO6 11.33 3.5 6.25 4.83 1.58 1.17 6.25 5.67 4.67 35
TO7 4.42 35 2.17 8.17 3.58 3.17 4.17 2.75 433 6.25
TO8 0.25 0.17 0.08 0.17 0.17 0.25 0.5 0.5 0.25 0.25
T09 3.67 10.75 7 3 3.25 14.17 3.67 2.83 2.83 7.5
T10 10.67 11.67 6.33 18.17 8.58 11.5 11.67 11 12.83 16.67
T11 0.75 1.5 1.42 2 1.42 1.83 2.67 0.33 2.17 2.92
T12 17.42 5.58 9.67 11.92 10.92 3.58 6.33 5.17 4.75 4.5
T13 2.83 1.17 3.17 2 3.92 0.83 1 542 1.58 1.75
T14 6 14.58 6.58 4.33 19.5 8.5 5.67 4.5 10.92 6.08
T15 0.5 0.58 0.42 1.5 2.75 0.25 0.17 1.17 1.67 0.33
T16 1.92 1.83 15.08 5.42 9.08 0.5 0.5 2.42 2.67 5.08
T17 8.92 10.5 6.25 13.42 3.92 2242 12.92 18.5 10.17 16.17
T18 14.42 21.08 7.83 12 8.67 13.25 21.08 22.5 12.42 17.67

Cell percentage(%)
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