
Supplementary Figure 1. Species origin of transplantable PDX lines. 

A. Expression of human AFP, ALB, EPCAM, and GAPDH in PDX lines. Most of the PDX 

lines express human genes except HS125TG1.  

B. Expression of human AFP, ALB, EPCAM, and GAPDH in PDX lines. HS125TG1 

expresses mouse genes. 

 

Supplementary Figure 2. PDXs maintain the features of parental tumor histology. 

A. H&E staining of parental tumors, passaged PDX lines, and thawed PDXs. Scale bar 

= 100μm. 

B. IHC staining of parental tumor samples and PDXs with anti-Hep Par1, anti-EpCAM, 

and anti-CK19 antibodies. Scale bar = 100μm. 

C. H&E staining of PDXs generated from biopsies and corresponding thawed PDXs. 

Scale bar = 100μm. 

D. IHC staining of PDXs generated from biopsies with anti-Hep Par1, anti-EpCAM, and 

anti-CK19 antibodies. Scale bar = 100μm. 

 

Supplementary Figure 3. Growth of established PDX lines in different recipient 
models. 
A. Growth curve of CCA-HS131 PDX in NSG mice, NSG mice after PHx, and FRG mice 

with NTBC water cycling (n = 6, 6, 6). 

B. Growth curve of CCA-HB163 PDX in NSG mice, NSG mice after PHx, and FRG mice 

with NTBC water cycling (n = 6, 6, 4). 

C. Pictures of CCA-HS131 PDX in the livers of NSG mice, NSG mice after PHx, and 

FRG mice with NTBC water cycling. Scale bar = 5 cm. 

 

Supplementary Table 1. Clinical data and PDX engraftment of all samples. 



 
Supplementary Table 2. Engraftment rate analysis of tumors of different grade 
and source (resection or biopsy; HCC or CCA). *, p=0.02 compared to moderately 

differentiated HCC surgical samples (Fisher’s exact t test).  
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1 HS43 recurrent hcc  fi     none N/A surgical NSG No No No 25 3 1 3 1 24 1  0 1 1 0 1 14 2 0 0 0 138 0 85 4 3 134 48 131 0 3 1 6 64 259 25 6 5 -1 492 A 0 7 1 2 1 0 0 9/4/2014 1 7/13/2018 1408 fibrolamellar
2 HS10 hcc hcv moderate surgical NSG No No No 60 9 1 2 1 33 9 1 1 1 1 0 1 2 3 0 0 0 137 1 1 3 3 110 127 108 1 6 1 1 5 4 133 196 9 10 6 0 463 A 1 3 1 3 3  1 2/6/2015 1 7/12/2018 1252 41 16164
3 HS11 hcc hcv moderate surgical NSG Yes No Yes 27 3 stopped grwoing at TG3 HCC 63 4 1 2 1 25 4 1 1 1 1  1 2 1 0 0 0 142 0 94 3 4 35 49 88 0 3 1 1 13 1 200 3 7 6 -0 727 A 1 1 1 3 1 2/25/2015 1 7/12/2018 1233 40 53699
4 HS38 hcc hcv hbv moderate surgical NSG Lymphoma Yes No 18 9 stopped grwoing at TG2 Lymphoma 60 3 0 2 1 39 5 1 1 1 1 0 2 3 1 0 0 0 141 0 57 3 6 130 123 133 0 6 1 3 3 15 148 219 9 5 -0 439 B 0 1 1 3 1 4/6/2015 0 6/7/2018 1158 38 07123
5 HS39 1 hcc hcv moderate surgical NSG No No No 53 3 1 1 1 25 4 1 1 1 1 0 1 5 0 0 0 141 0 85 4 6 210 147 143 0 5 1 2 4 86 134 42 8 5 -1 409 A 1 2 1 3 1 3 0 10/11/2010 1 6/15/2018 2804 92 1863
6 HS39 2 hcc hcv moderate surgical NSG No No No 53 3 1 1 1 25 4 1 1 1 1 0 1 5 0 0 0 141 0 85 4 6 210 147 143 0 5 1 2 4 86 134 42 8 5 -1 409 A 1 2 1 3 1 3 0 10/11/2010 1 6/15/2018 2804 92 1863
7 HS40 hcc hcv moderate surgical NSG No No No 61 7 1 2 1 19 6 1 1 1 1 0 1 2 4 0 0 0 134 0 65 3 7 100 88 153 0 9 1 1 6 01 153 40 7 5 -0 257 A 1 2 1 3 2 3 0 3/2/2015 0 12/7/2016 646 21 23836
8 HB41 hcc NASH  hbv nega   moderate biopsy NSG No N/A No 74 8 0 3 1 26 6 4 1 1 1 0 1 1 6 0 0 0 139 0 82 4 1 22 32 125 0 7 1 5 18 113 23 6 5 -0 762 A 1 2 2 3 2  3/26/2015 0 5/7/2018 1138 37 4137
9 HB42 hcc hbv moderate biopsy NSG Yes N/A Yes 30 stopped grwoing at TG2 HCC 34 8 0 2 1 28 9 2 1 1 2 0 2 6 1 0 0 0 132 0 98 2 3 67 169 165 4 2 1 4 4 41 69 56 15 9 1 95 B 0 2 3 2 4 1 5/19/2013 0 8/25/2015 828 27 22192
10 HS44 hcc hcv moderate to poo surgical NSG No No No 64 8 1 1 1 26 6 1 1 1 1 0 1 1 8 0 0 0 141 1 1 3 7 56 91 148 1 2 1 5 6 21 203 11 13 5 -0 067 A 1 1 1 3 1 5/3/2015 9 3/16/2018 1048 34 45479
11 HS45 hcc hcv moderate surgical NSG No No No 58 2 1 2 1 27 4 1 1 1 1 0 1 2 5 0 0 0 140 1 38 3 3 47 74 96 0 3 1 1 8 37 197 16 11 6 -0 642 A 1 1 1 3 0 4/14/2015 1 7/12/2018 1185 38 9589
12 HS53 hcc negative Well surgical NSG Yes Yes  Met to liver No 29 4 No HCC 62 4 0 2 1 29 9 5 0 1 1  1 4 2 0 0 0 142 0 78 4 1 15 18 106 0 2 0 9 8 5 264 2 9 6 5 -1 589 A 1 1 1 3 0 5/26/2015 1 6/26/2018 1127 37 05205
13 HS54 hcc hcv Moderate surgical NSG No No No 60 1 0 2 1 41 2 1 1 1 1  1 2 5 0 0 0 138 0 89 3 9 42 89 137 1 2 1 4 5 44 81 76 11 5 -0 237 A 1 1 1 3 0 5/22/2015 1 5/5/2018 1079 35 47397
14 HS55 hcc hcv Moderate surgical NSG No No No 63 0 2 1 28 7 1 0 1 1 0 1 4 2 0 0 0 139 0 82 3 8 44 58 60 0 5 1 6 71 253 8 6 5 -0 729 A 1 1 1 3 1 4/21/2015 1 6/26/2018 1162 38 20274
15 HB56 hcc hcv N/A biopsy NSG No No No 68 1 3 0 33 1 1 1 1 0 98 99 1 1 1 139 0 66 3 3 36 72 124 0 6 1 1 3 22 110 9 7 6 -0 184 C 0 1 4 0 6/21/2015 0 1/1/2016 194 6 378082
16 HS57 hcc hbv Poor surgical NSG Yes Yes Yes 4 3 Stopped growing at TG4 HCC 71 8 1 4 0 32 3 2 0 1 1 0 1 9 0 0 0 139 0 95 4 2 66 64 86 0 5 1 6 73 211 3003 6 5 -1 069 B 0 1 3 0 4/28/2015 0 9/30/2015 155 5 09589
17 HB59 hcc hcv N/A biopsy NSG No No N/A 62 0 2 1 21 6 1 1 1 1 0 1 4 7 0 0 0 144 0 66 4 4 49 123 138 0 5 1 1 3 96 303 62 7 5 -1 239 A 1 2 3 3 4 2 6/8/2014 0 6/14/2016 737 24 23014
18 HB73 hcc hcv Moderate biopsy NSG No No N/A 58 8 1 2 1 18 4 1 1 1 2  3 2 5 0 0 0 132 0 92 3 5 57 179 115 2 4 1 3 4 61 81 7 13 8 0 561 A 1 0 8/11/2015 0 9/12/2015 32 1 052055
19 HB74 hcc etoh N/A biopsy NSG No No N/A 57 5 1 3 0 36 2 3 1 2 2 0 1 2 8 0 0 0 140 1 84 2 3 20 29 125 0 5 1 2 6 57 169 2 14 9 0 546 A 1 1 3 3 4/7/2015 1 2/16/2018 1046 34 38904
20 HB75 hcc etoh N/A biopsy NSG No No N/A 47 3 1 1 1 42 4 3 1 1 2 0 1 2 2 0 0 0 137 0 59 4 51 59 136 0 8 1 2 79 57 12 6 6 -0 589 A 1 2 2 0 3 3 7/24/2015 0 3/22/2018 972 31 95616
21 HS76 hcc etoh Moderate surgical NSG No No N/A 62 7 1 1 1 22 6 3  1 1  1 6 0 0 0 140 1 06 5 44 41 90 0 7 1 7 68 188 3 7 5 -1 527 A 0 1 1 3 0 6/5/2015 1 6/1/2018 1092 35 90137
22 HB77 hcc hbv negative  hc  N/A biopsy NSG No No N/A 77 6 1 3 0 29 4 1 1 2 0 4 2 6 0 0 0 137 1 31 3 4 28 37 256 0 9 1 2 6 56 198 3 11 7 -0 002 B 0 2 3 3 2 0 8/10/2015 1 7/9/2018 1064 34 98082
23 HB78 hcc metabolic syndr N/A biopsy NSG No No N/A 55 1 0 3 0 55 3 4 1 1 1 0 98 10 1 0 0 141 1 42 4 1 23 36 138 0 3 1 9 44 191 5105 10 5 -1 322 B 0 2 3 2 4 0 8/18/2015 0 1/9/2017 510 16 76712
24 HS79 hcc nash moderate surgical NSG Lymphoma Yes N/A 22 Stopped growing at TG2 Lymphoma 83 2 1 4 1 31 6 4 0 1 1  1 2 9 0 0 0 139 1 3 4 3 47 47 50 0 5 0 9 7 13 165 2 4 9 5 -1 154 A 1 1 1 3 1 8/28/2015 1 6/21/2018 1028 33 79726
25 HS80 hcc hcv/etoh poor surgical NSG No No N/A 57 1 1 1 26 1 1 1 1 0 2 2 6 0 0 0 138 0 84 4 6 100 70 79 0 4 1 5 83 141 389 6 5 -1 557 A 1 1 2  9/18/2015 0 10/21/2015 33 1 084932
26 HS81 cca hbv negative  hc  Moderate surgical NSG No No N/A 1
27 HS83 hcc hbv Poor surgical NSG No No N/A 34 2 1 4 1 23 3 2 0 1 1  1 10 1 0 1 0 138 0 99 4 5 64 67 124 0 8 1 7 16 266 10366 6 5 -1 014 C 0 1 3 0 9/25/2015 0 2/14/2016 142 4 668493
28 HS84 hcc hcv Poor surgical NSG Yes Yes N/A 32 1 Yes Yes HCC 66 1 1 1 27 8 1 1 1 1  1 16 7 0 1 0 140 0 8 3 8 51 75 115 0 5 1 6 92 175 6586 6 5 -0 729 C 0 8 1 2 2 2 1 10/7/2015 0 7/18/2017 650 21 36986
29 HS85 hcc hbv N/A surgical NSG No No N/A 50 9 1 4 0 25 1 2 0 1 1  1 3 3 0 0 0 141 0 74 4 4 37 30 63 0 7 1 8 24 198 2 6 5 -1 017 A 1 3 2 3 3 0 1 10/7/2015 1 7/9/2018 1006 33 07397
30 HS86 hcc hcv poor surgical NSG No No N/A 54 3 1 2 1 21 5 1 1 1 1 1 1 2 4 0 0 0 137 0 86 3 9 137 266 127 0 5 1 1 4 51 112 26 7 5 -0 814 A 1 2 1 3 2 3 1 9/14/2015 0 8/26/2017 712 23 40822
31 HS87 hcc hcv poor surgical NSG Lymphoma Yes N/A 25 Yes  lymphoma  stoped txp at TG3 Lymphoma 74 4 1 2 1 20 2 1 0 1 1  1 3 1 0 0 0 142 1 04 4 1 65 78 87 0 6 1 3 78 173 3 7 5 -0 864 A 1 1 1 3 1 10/23/2015 1 6/6/2018 957 31 46301
32 HB88 hcc hcv/etoh Moderate biopsy NSG No No N/A 50 2 1 3 1 28 1 1 1 1 2 0 2 2 5 0 0 0 137 1 3 2 6 45 65 78 0 7 1 1 5 3 132 8 10 8 0 513 A 1 3 3 2 3 2 11/9/2015 0 11/12/2017 734 24 13151
33 HS89 hcc hcv N/A surgical NSG No No N/A 56 7 1 2 1 30 4 2 1 1 1  99 99 0 0 1 139 1 27 3 9 60 44 45 0 5 0 9 5 17 189 2 6 9 5 -0 814 C 0 3 1 3 1 3 1 1/1/2012 1 6/21/2018 2363 77 68767
34 HS91 hcc hcv poor surgical NSG No No No 58 8 1 2 1 17 4 1 1 1 1 0 1 3 9 0 0 1 140 0 73 4 1 50 52 72 0 4 1 1 7 4 251 34 7 5 -1 132 C 0 3 1 2 1 3 1 12/16/2015 1 7/9/2018 936 30 7726
35 HS92 hcc hcv Moderate surgical NSG Yes Yes  Met to liver No 27 9 Stopped growing at TG2 HCC 54 3 0 1 1 30 6 1 1 1 1 0 1 3 4 0 0 0 137 0 58 3 9 53 88 133 0 6 1 1 7 21 108 11 7 5 -0 694 A 1 2 1 3 3 3 0 12/18/2015 1 7/13/2018 938 30 83836
36 HS93 hcc none Poor surgical NSG No No No 83 2 1 1 1 27 4 4 0 1 1  1 5 5 0 0 0 138 1 54 4 5 36 26 60 0 3 0 9 9 22 207 4 7 11 5 -1 662 B 0 1 1  1 12/7/2015 9 6/19/2018 925 30 41096
37 HB94 cca hcv Moderate biopsy NSG No No No 1
38 HS95 hcc hcv poor surgical NSG Lymphoma Yes No 16 3 Yes  lymphoma  stopped txp at TG Lymphoma 60 1 1 2 1 24 4 1 1 1 1 0 1 4 2 0 0 0 138 1 3 6 84 100 119 0 9 1 1 4 9 113 5494 7 5 -0 172 A 1 2 1 0 3  1 1/6/2016 0 8/4/2016 211 6 936986
39 HS96 hcc hcv  etoh moderate surgical NSG Yes Yes  Met to liver No 35 4 No HCC 67 8 1 2 1 26 9 1 1 1 1  1 8 3 0 0 0 141 0 93 3 7 50 123 242 1 3 1 1 3 21 149 408 6 8 5 -0 014 B 0 4 1 2 3 2 1 12/17/2015 1 7/12/2018 938 30 83836
40 HS97 hcc hcv moderate surgical NSG Yes Yes  Met to liver No 34 7 No HCC 66 3 0 2 1 31 1 1 1 1 1 0 1 1 7 0 0 0 140 0 77 3 6 65 85 107 0 4 1 6 4 290 15 6 5 -0 707 A 1 1 1 3 0 2/15/2016 1 7/13/2018 879 28 89863
41 HS98 hcc/cca hcv moderate surgical NSG No No No 54 3 1 1 1 26 9 1 1 1 1 1 1 2 0 0 0 138 1 22 4 5 110 81 65 0 3 0 9 8 25 135 41 2 8 5 -1 662 A 1 2 1 3 2  1 2/4/2016 1 5/9/2018 825 27 12329
42 HS99 Adenoma with s     none Well surgical NSG No No No 34 1 0 3 0 31 3 4 0 1 1 0 1 6 6 0 0 0 140 0 58 4 9 22 29 137 0 3 1 6 49 294 3 6 5 -2 002 A 0 1 1 3 0 1 6/29/2018
43 HS109 hcc hcv moderate surgical NSG No No No 61 6 1 1 1 27 8 1 1 1 1 0 1 5 2 0 0 0 140 0 71 4 3 45 29 88 0 5 1 8 31 144 14 6 5 -1 154 A 0 1 1 3 1 3/2/2016 0 7/28/2016 148 4 865753
44 HS111 hcc negative moderate surgical NSG Yes No Yes 30 1 No HCC 80 6 1 3 0 26 5 1 1 1  1 10 0 0 0 142 1 07 3 7 51 51 82 1 1 9 52 212 6 1 7 5 -0 187 B 0 2 1 3 2  1 1/23/2016 1 3/3/2017 405 13 31507
45 HS112 hcc hcv poor surgical FRG No No No 58 3 1 2 1 33 9 1 1 1 1  1 6 6 0 0 0 141 1 18 3 9 65 73 143 0 4 1 5 6 154 1404 8 5 -0 962 A 0 2 3 2 1  0 1/22/2016 9 9/12/2016 234 7 693151
46 HS113 hcc N/A moderate surgical FRG Yes No Yes 27 3 No HCC 77 5 0 1 1 37 2 4 0 1 1  1 3 7 0 0 0 143 0 86 3 7 17 18 89 0 2 0 9 9 52 255 4 6 5 -1 249 A 1 2 1  3 3 0 4/12/2016 1 7/13/2018 822 27 02466
47 HS114 hcc hcv poor surgical FRG Yes No Yes 30 6 No HCC 57 8 1 2 1 25 4 1 0 1 1 0 1 5 0 0 0 143 0 91 4 4 28 38 106 0 3 1 4 91 176 103 6 5 -1 577 A 1 1 1 3 1 5/18/2016 1 5/16/2018 728 23 93425
48 HS116 hcc hcv moderate surgical FRG No No No 62 1 2 1 28 7 1 1 1 1  1 2 6 0 0 0 140 1 05 3 5 68 70 54 0 3 1 1 4 05 131 11 8 6 -0 812 A 1 2 1 3 3 3 1 6/22/2016 1 7/9/2018 747 24 5589
49 HS118 hcc hcv moderate surgical FRG No No No 62 1 1 2 1 27 2 1 1 1 1 0 1 1 3 0 0 0 142 0 97 4 2 45 59 100 0 5 1 6 57 232 13 6 5 -1 069 A 1 6 1 3 3 0 1 8/13/2014 1 7/6/2018 1423 262 7077
50 HS119 hcc hbv poor surgical FRG Yes Yes No 13 3 Yes Yes  mixture of canc    57 7 1 3 1 23 5 2 0 1 1 1 1 2 4 0 0 0 137 0 97 4 7 17 19 66 0 6 1 3 96 128 2 6 5 -1 374 A 1 2 1 3 1 3 0 6/15/2012 1 6/22/2018 2198 72 26301
51 HS120 hcc hcv moderate surgical FRG No No No 65 0 2 1 25 4 1 1 1 1 0 1 1 3 0 0 0 136 0 95 4 3 13 23 91 0 9 1 1 5 8 149 11 7 5 -0 767 A 1 1 1 3 0 7/7/2016 1 7/6/2018 729 23 96712
52 HS121 hcc hbv negative  hc   moderate surgical FRG Yes No Yes 18 1 No HCC 89 7 1 1 1 24 1 5 0 1 1  1 14 0 0 0 143 1 96 3 5 149 75 175 0 4 0 9 9 13 616 1 7 13 6 -0 622 B 0 3 1 2 4 0 1 6/27/2016 0 9/13/2017 443 14 56438
53 HS122 cca hcv Moderate surgical FRG No No No 1 path from 2016 adenoma
54 HS123 hcc hcv moderate surgical NSG+PHx No No No 61 6 1 2 1 31 3 2 1 1 1 0 1 5 3 0 0 0 140 1 03 4 2 27 26 72 0 4 1 1 5 36 104 4 8 5 -1 217 A 0 1 1 3 0 7/6/2016 1 6/19/2018 713 23 4411
55 HS124 hcc hbv moderate surgical NSG+PHx No No No 50 1 1 2 1 26 6 2 1 1 1 1 1 7 5 0 0 0 138 1 05 4 1 46 89 170 0 4 1 1 3 82 166 644 8 5 -1 132 B 0 0 5/6/2016 0 1/11/2017 250 8 219178
56 HS125 hcc hcv poor surgical NSG+PHx Yes No Yes 36 14 Yes HCC like 60 8 1 2 1 22 2 1 1 1 1 0 3 3 1 0 0 0 137 1 09 3 5 32 31 67 0 7 1 5 98 232 544 7 6 -0 252 B 0 1 1 3 1 2/16/2016 0 1/21/2018 705 23 17808
57 HS126 hcc N/A moderate surgical NSG+PHx No No No 77 6 0 1 1 29 7 1 1 1 1  1 3 4 0 0 0 138 1 4 4 2 39 41 56 0 7 1 1 8 56 172 17 11 5 -0 847 A 1 1 1  0 8/27/2016 1 12/7/2017 467 15 35342
58 HS127 cca hbv negative Moderate surgical NSG+PHx Yes Yes No 7 Yes Yes CCA 1
59 HS128 hcc hbv moderate surgical NSG+PHx Lymphoma Yes No 12 86 Yes Lymphoma 64 2 1 4 0 31 8 2 0 1 1 0 1 1 8 0 0 0 138 1 28 4 3 29 22 78 0 7 0 9 5 53 195 1 9 5 -0 932 A 1 2 2 3 1 3 1 11/10/2014 1 6/15/2018 1313 43 16712
60 HS129 hcc hcv moderate surgical NSG+PHx Yes Yes No 8 Stopped growing at TG3  Mice di    HCC like  a lot o  65 3 0 2 1 35 3 1 1 1 1 0 2 6 3 0 0 0 140 0 58 3 9 145 79 101 0 3 1 8 99 212 9 6 5 -1 152 B 0 1 1 3 1 9/23/2016 1 5/4/2018 588 19 33151
61 HS130 hcc hcv moderate surgical NSG+PHx No No No 55 6 1 2 1 30 9 1 1 1 1 0 1 2 1 0 0 0 139 1 32 3 2 110 191 222 1 1 1 2 4 9 112 17 11 6 0 301 A 1 1 1 3 1 11/2/2016 1 7/10/2018 615 20 21918
62 HS131 cca hbv poor surgical NSG+PHx Yes Yes No 12 14 Yes Yes CCA 1 1146
63 HB132 hcc hcv moderate biopsy FRG; NSG+PHx No No No 66 1 0 3 1 30 5 1 1 1 2 0 1 2 8 0 0 0 140 0 5 3 1 40 65 159 6 3 1 6 7 13 41 55 6 19 9 1 538 A 1 0 8/23/2016 0 8/2/2017 344 11 30959
64 HS133 hcc N/A poor surgical NSG+PHx Lymphoma Yes No 7 14 Yes  lymphoma  stopped txp after Lymphoma 30 4 0 2 1 16 8 5 1 1 1  1 4 2 0 0 0 144 0 98 4 21 36 84 0 4 0 9 3 74 145 56 6 5 -1 047 A 1 1 1 3 1 6/23/2016 1 3/2/2018 617 20 28493
65 HS134 hcc hbv moderate surgical NSG+PHx No No No 59 4 1  1 34 6 2 1 1 1  1 3 3 0 0 0 144 1 32 4 1 31 23 117 0 4 0 9 4 51 148 1 9 5 -1 132 A 1 1 1 3 0 11/3/2016 1 5/14/2018 557 18 31233
66 HS135 hcc N/A moderate surgical NSG+PHx No No No 66 2 1 2 1 20 8 1 1 1 1 0 2 7 4 0 0 0 133 0 72 3 2 99 134 198 1 3 1 1 4 81 118 562 3 8 6 0 411 B 0 2 1 3 3 3 1 10/19/2016 1 7/9/2018 628 20 64658
67 HS136 hcc hcv moderate surgical NSG+PHx Yes No Yes 38 86 No HCC like 75 7 0 2 1 34 7 1 1 1 1 0 1 14 3 0 0 0 144 1 09 3 1 103 182 79 0 6 1 2 4 23 160 10 9 6 -0 014 B 0 1 1 3 1 12/13/2016 1 7/9/2018 573 18 83836
68 HS137 Hepatic adenom  N/A N/A surgical NSG+PHx No No No 0
69 HS138 hcc hcv moderate to poo surgical NSG+PHx No No No 66 1 2 1 22 7 1 1 1 1 0 1 3 0 1 0 145 1 11 4 2 73 57 99 0 6 1 1 3 65 114 52 8 5 -0 949 C 0 1 1 3 1 12/9/2016 1 6/27/2018 565 18 57534
70 HS139 hcc N/A moderate surgical NSG+PHx No No No 66 9 1 1 1 18 1 1 1 1 0 1 1 8 0 0 0 130 0 98 4 5 40 36 66 0 5 0 9 7 92 130 6 2 6 5 -1 324 A 1 1 1 3 1 7/6/2016 1 6/13/2018 707 23 24384
71 HB140 hcc hbv N/A biopsy FRG Yes No Yes 38 57 stopped grwoing after TG3 HCC like 60 9 1 2 1 19 8 2 0 1 1 1 98 7 8 0 0 0 134 1 28 3 3 227 275 641 0 5 1 2 9 17 514 2 11 6 -0 304 B 0 1 4 0 1/18/2017 0 6/27/2017 160 5 260274
72 HS141 hcc nash  negative well to moderate surgical NSG+PHx Yes Yes No 19 71 Yes HCC like 67 4 1 3 0 27 4 4 1 1 1  1 5 0 0 0 135 1 18 4 2 24 25 78 0 2 1 10 38 226 3 8 5 -1 674 A 1 1 1 3 1 1/17/2017 1 7/5/2018 534 17 55616
73 HS142 hcc hcv poor surgical NSG+PHx No No No 54 1 1 2 1 35 9 1 1 1 1 0 1 2 4 0 0 0 137 1 28 4 4 133 88 79 1 2 1 2 6 17 91 20 12 5 -0 662 A 1 1 1  1 12/29/2016 1 6/15/2018 533 17 52329
74 HS147 hcc hcv history moderate surgical NSG+PHx No No No 60 3 1 2 1 25 7 1 1 1 1 0 1 3 5 0 0 0 138 1 15 4 6 17 28 94 0 2 1 1 4 42 109 477 9 5 -2 014 A 1 1 1 3 1 2/17/2017 1 3/8/2018 384 12 62466
75 HS148 hcc hcv moderate surgical NSG+PHx No No No 54 7 1 1 1 21 3 1 1 1 1 0 1 3 7 0 0 0 139 0 63 4 4 66 56 90 0 5 1 2 7 18 150 4 8 5 -1 239 A 1 1 1 3 0 2/2/2017 0 10/15/2017 255 8 383562
76 HS149 hcc hcv moderate surgical NSG+PHx No No No 65 1 1 1 1 23 9 1 1 1 1  1 3 1 0 0 0 132 1 19 3 2 81 131 206 0 7 1 1 11 49 127 73 7 9 6 0 003 A 1 1 1 3 1 2/2/2017 1 6/9/2017 127 4 175342
77 HS153 hcc hcv nvasive moderat surgical FRG No No No 59 5 1 2 1 23 6 1 1 1 1 0 1 1 5 0 0 0 141 1 1 3 1 9 31 70 0 4 1 9 52 186 221 7 6 -0 282 C 0 2 4 1 1  1 12/6/2016 1 7/13/2018 584 19 2
78 HS157 hcc N/A moderate to poo surgical NSG+PHx Yes Yes No 19 43 Yes Yes HCC like 74 5 1 1 1 31 4 4 0 1 1  1 14 5 0 0 0 140 0 99 3 7 67 315 211 0 2 1 8 55 344 22 7 6 5 -1 249 B 0 1 1  1 3/23/2017 1 1/4/2018 287 9 435616
79 HB158 hcc hbv negative  hc  well biopsy NSG+PHx No No No 73 8 0 3 0 23 4 4 1 1 1  1 2 6 0 0 0 141 0 53 3 1 89 146 260 2 8 1 3 3 1 32 8 13 7 1 003 A 1 1 2 3 4/6/2017 1 12/8/2017 246 8 087671
80 HS159 hcc negative moderate surgical NSG+PHx No No No 59 3 1 4 1 28 6 4 0 1 1  1 4 0 0 0 141 1 23 4 3 21 29 62 0 3 1 4 6 183 3 8 5 -1 492 A 1 1 1 3 0 2/9/2017 1 7/11/2018 517 16 99726
81 HB161 hcc hbv poor biopsy NSG+PHx No No No 51 8 1 2 1 27 5 2 1 1 1 0 99 12 7 1 1 1 4 4 0 66 3 2 171 483 393 4 2 1 3 8 09 190 60500 15 8 1 185 C 0 1 4 0 5/9/2017 0 12/5/2017 210 6 90411
82 HS162 hcc hcv moderate surgical NSG+PHx No No No 79 3 0 1 1 20 1 1 0 1 1  1 6 9 0 0 0 137 0 63 4 4 29 42 58 0 6 0 9 7 02 207 5 9 6 5 -1 119 A 0 1 1  1 3/10/2017 1 4/1/2018 387 12 72329
83 HB163 Adenocarcinom negative Moderate biopsy NSG+PHx Yes Yes Yes 19 14 Yes  stopped tra   Yes CCA 0
84 HS164 hcc hcv moderate surgical NSG+PHx No No No 58 1 0 1 1 31 1 1 1 1 0 1 4 1 0 0 0 139 0 77 3 4 34 46 180 0 7 1 2 7 24 150 92 8 6 -0 167 A 1 1 1  1 5/5/2017 1 7/13/2018 434 14 26849
85 HB165 hcc hcv moderate biopsy FRG No No No 65 8 1 1 1 28 5 1 1 2 2  1 2 1 0 0 0 143 1 11 4 3 26 34 66 0 9 1 1 6 86 161 8 5 8 7 -0 767 A 1 1 2 3 4/25/2017 1 6/27/2018 428 14 07123
86 HS166 hcc hcv poor surgical NSG+PHx No No No 70.9 1 2 1 30.9 1 1 1 1 0 1 2.3 0 0 0 143 0.87 3.5 66 85 129 1.2 1.2 5.85 139 177.2 9 6 0.103 A 1 3 2 2 2 2 0 6/24/2016 1 5/24/2018 699 22.98082
87 HS167 hcc hcv poor surgical FRG Lymphoma Yes No 11 14 Stopped growing at TG2 Lymphoma 61 6 1 3 1 26 3 1 0 1 1 0 1 16 3 0 0 0 142 1 4 3 89 86 214 0 8 1 2 7 5 444 4461 8 5 -0 844 A 0 1 1  0 4/21/2017 1 5/16/2018 390 12 82192
88 HS168 hcc N/A moderate surgical NSG+PHx No No No 66 7 1 1 1 22 7 1 1 1 1  1 3 6 0 0 0 143 1 04 3 9 112 69 88 0 5 0 9 5 24 138 109 1 7 5 -0 814 A 1 1 1 3 1 5/3/2017 1 2/5/2018 278 9 139726
89 HS169 hcc N/A moderate surgical NSG+PHx No No No 66 7 0 3 0 33 4 1 1 1 0 1 12 0 0 0 143 0 63 3 7 74 127 133 1 3 1 1 5 49 205 6 8 5 -0 014 A 0 3 3 1 5/10/2017 1 7/13/2018 429 14 10411
90 HB171 hcc N/A moderate biopsy NSG+PHx No No No 60 1 1 1 26 1 3 1 2 2  1 2 4 0 0 0 137 0 66 3 37 45 74 1 2 1 4 4 48 68 136 5 11 8 0 528 A 1 1 2 3 7/27/2017 1 7/13/2018 351 4340115
91 HS172 hcc hcv moderate surgical NSG+PHx No No No 67 6 1 2 1 29 1 1 1 1 1  1 3 5 0 0 0 140 0 88 3 9 88 70 129 0 7 1 3 5 59 164 90 9 5 -0 592 A 1 1 1  1 5/24/2017 0 8/21/2017 89 2 926027
92 HB173 hcc hbv moderate to poo biopsy NSG+PHx No No No 51 1 2 1 19 5 2 1 1 1 1 5 9 5 0 0 0 134 0 85 3 8 34 145 311 0 5 1 1 8 27 250 11 7 5 -0 729 B 0 1 4 9/13/2017 1 12/13/2017 91 2 991781
93 HB176 hcc HBV/HCV/EtOH N/A biopsy NSG+PHx No No No 61 9 1 1 1 34 4 3 1 1 2 0 1 2 3 0 0 0 133 0 92 3 8 26 71 156 1 6 1 2 3 01 42 3 10 6 0 038 A 1 2 3 3 olt 3 8/7/2017 1 7/12/2018 339 11 14521
94 HB179 hcc hbv moderate biopsy NSG+PHx Yes Yes No 13 14 Yes HCC like 39 5 1 2 1 21 3 2 1 1 1 1 1 12 2 1 1 0 140 0 63 2 6 81 281 323 1 1 1 4 4 38 167 398 11 7 0 811 C 0 0 9/21/2017 0 11/16/2017 56 1 841096
95 HS178 hcc hcv moderate surgical NSG+PHx No No No 73 9 1 1 1 21 1 1 1 1 1 0 1 6 5 0 0 0 145 1 02 3 7 16 28 96 0 6 4 69 125 1417 5 -0 524 A 0 1 1 3 10/9/2017 1 7/12/2018 276 9 073973
96 HS182 hcc hcv moderate surgical NSG+PHx No No No 64 7 1 1 1 22 3 1 1 1 1 0 3 5 2 0 0 0 140 0 63 4 3 41 62 103 0 2 1 5 86 304 3 6 5 -1 759 B 0 1 1 3 10/27/2017 1 7/13/2018 259 8 515068
97 HB183 hcc hbv negative  hc  N/A biopsy NSG+PHx No No No 67 1 2 1 26 4 4 1 2 1 0 1 3 0 0 0 141 0 92 3 8 23 41 186 0 7 1 1 4 16 215 2 7 5 -0 507 A 1 1 2 3 11/7/2017 1 7/6/2018 241 7 923288
98 HB184 hcc hcv moderate biopsy NSG+PHx No No No 67 7 1 2 1 33 1 1 1 1 0 1 2 4 0 0 0 134 1 2 3 1 60 60 135 0 7 1 2 4 3 105 12 5 A 1 1 3 3 3/14/2017 1 4/10/2018 392 12 88767
99 HB185 hcc hcv moderate biopsy NSG+PHx No No No 65 4 1 2 1 2 5 1 1 1 1 0 1 14 5 0 0 1 140 1 26 4 1 242 237 217 0 8 1 1 5 96 433 60500 10 5 -0 674 C 0 0 11/20/2017 0 2/1/2018 73 2 4

100 HB186 hcc hcv moderate biopsy NSG+PHx No No No 69 4 1 2 1 27 8 1 1 1 1 0 2 3 7 0 0 0 140 1 04 3 7 42 62 168 0 9 1 1 6 19 164 25 8 5 -0 257 B 0 1 3  6/27/2017 1 7/8/2018 376 12 36164
101 HB187 hcc hav poor biopsy NSG+PHx No No No 47 2 1 3 0 34 1 3 1 1 1 0 1 15 1 1 1 135 0 72 3 6 29 46 146 0 7 1 6 7 69 200 60500 14 5 -0 337 C 0 1 4 1 12/27/2017 0 4/12/2018 106 3 484932



Supplementary Table 2. Engraftment rate analysis of tumors of different grade 
and source (resection or biopsy; HCC or CCA). *, p=0.02 compared to moderately 
differentiated HCC surgical samples (Fisher’s exact t test).  
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