Table S1. HCC samples with etiology and map counts.
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* Tumor grade (G1 to G4) was defined according to a modified version of the Edmonson-Steiner classification . ** Sample ID as shown in reference: Hashimoto et al. 2015.




Table S2. Representative HBV genomes
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Table S3. Normalized expression values for 17 TSSs
Genbank ID: GQ358158.1 Tumor (Expression: TPM)

Peak Gene Start End Total count (T) Strand 16 Mean Med
1 PreS/S 2802 2807 2446 + 17.2 0.0 3.2 17.8 0.8 0.9 3.3 0.8 0.2 0.0 15.8 527 0.1 1.1 199 8.9 1.1
2 PreS/S 3183 19 98266 + 14.6 153.6 23.3 497.3 5.9 210.8 387.2 17.1 773.1 390.7 1397.9 972.2 8.5 260.0 119.4 348.8 210.8
3 S 25 121 13817 + 407.0 135 04 16.5 0.3 0.6 23.7 0.3 88.7 237 1437 149 04 148 487 53.1 149
4 S 132 133 184 + 5.5 0.2 0.1 0.2 0.0 0.0 0.4 0.0 1.6 0.3 1.7 0.0 0.0 0.6 0.3 0.7 0.2
5 S 203 207 219 + 1.2 06 04 25 0.0 0.5 0.7 0.0 0.4 0.3 2.1 0.5 0.0 0.5 0.5 0.7 0.5
6 S 258 262 126 + 0.6 05 0.2 0.7 0.0 0.0 0.4 0.0 0.5 0.2 1.3 0.1 0.0 0.5 0.8 0.4 0.4
7 S 284 285 216 + 0.4 1.1 0.1 3.1 0.1 0.0 1.0 0.0 0.7 0.0 0.0 04 0.0 0.4 1.2 0.6 0.4
8 S 302 303 60 + 0.0 0.1 0.0 04 0.0 0.4 1.1 0.0 0.0 0.1 0.6 0.1 0.0 0.1 0.1 0.2 0.1
9 S 759 760 368 + 0.0 0.6 0.0 1.2 0.0 0.1 25 0.0 0.9 1.8 3.6 1.3 0.0 0.5 3.9 1.1 0.6
10 X 1210 1211 48 + 0.0 0.1 0.0 0.7 0.0 0.0 0.3 0.0 0.3 0.0 0.2 0.3 0.0 0.2 0.1 0.1 0.1
11 X 1523 1524 395 + 0.1 0.1 0.2 1.2 01 0.1 0.0 0.0 2.8 0.3 2.2 39 0.1 15 5.6 1.2 0.2
12 AS 1557 1610 107 - 0.0 0.1 0.0 0.1 0.0 0.0 0.3 0.0 0.8 3.7 0.3 0.0 0.0 0.0 0.1 0.4 0.0
13 X 1572 1573 49 + 0.1 0.0 0.0 0.1 0.0 0.0 0.3 0.0 0.4 0.0 0.3 04 00 0.6 0.5 0.2 0.1
14 X 1655 1656 159 + 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.3 0.5 1.5 1.3 0.2 4.0 1.3 0.6 0.1
15 PreC/C 1745 1746 402 + 0.0 0.0 0.0 0.3 0.0 0.1 0.0 0.2 8.0 0.6 7.8 0.0 0.2 5.1 0.0 15 0.1
16 pgRNA 1816 1819 20869 + 0.1 0.0 53 13.6 4.6 0.1 282.7 0.3 0.0 22.0 7349 04 4.2 44.0 05 742 4.2
17 AS 1822 1834 21 - 0.0 0.0 0.0 0.1 00 0.0 0.8 0.0 0.0 0.0 0.1 0.0 0.0 0.2 0.0 0.1 0.0

Non-Tumor (Expression: TPM)

Total count (NT) Strand 16 Mean Med

1 PreS/S 2802 2807 10302 + 6.9 00 15 183.7 6.3 1.9 01 771 116 0.0 16.2 37.3 0.8 64.5 19 273 6.3
2 PreS/S 3183 19 103617 + 28.1 0.7 5.1 1104.0 43.8 175.5 1.1 668.1 538.9 162.4 1696.5 370.1 4.1 625.6 8.1 362.1 162.4
3 S 25 121 5187 + 19.2 1.0 0.2 39.2 24 138 0.0 11.1 405 136 87.4 84 0.2 52.7 22 195 111
4 S 132 133 64 + 0.0 0.0 0.0 04 0.0 0.3 0.0 0.1 0.3 0.1 13 0.1 0.0 0.9 0.1 0.2 0.1
5 S 203 207 308 + 0.0 00 0.0 64 0.2 0.3 0.1 0.5 0.2 0.4 13 06 0.0 1.2 0.0 0.8 0.2
6 S 258 262 156 + 0.0 0.0 0.0 3.1 0.2 0.1 0.0 0.4 0.1 0.1 0.1 0.0 0.0 1.3 0.1 0.4 0.1
7 S 284 285 312 + 0.0 0.0 0.0 73 0.1 0.3 0.0 0.9 0.3 0.0 0.0 0.0 0.0 1.0 0.0 0.7 0.0
8 S 302 303 58 + 0.0 0.0 0.0 12 0.0 0.1 0.0 0.2 0.1 0.0 0.0 0.0 0.0 0.3 0.0 0.1 0.0
9 S 759 760 361 + 0.2 0.0 0.0 34 0.2 0.4 0.0 6.7 13 0.1 1.9 09 0.0 2.3 0.1 1.2 0.2
10 X 1210 1211 76 + 0.0 0.0 0.0 1.7 0.0 0.0 0.0 0.3 0.1 0.0 0.1 0.0 0.0 0.4 0.0 0.2 0.0
11 X 1523 1524 618 + 0.0 00 0.1 48 0.1 2.0 0.0 11.8 2.9 0.3 1.1 22 0.0 3.9 0.7 2.0 0.7
12 AS 1557 1610 50 - 0.0 0.0 0.0 09 0.0 0.2 0.0 0.0 0.1 0.0 0.3 0.0 0.0 0.1 0.4 0.1 0.0
13 X 1572 1573 68 + 0.0 0.0 0.0 0.1 0.2 0.1 0.0 0.8 0.8 0.0 0.1 0.0 0.0 1.1 0.3 0.2 0.1
14 X 1655 1656 157 + 0.0 0.0 0.0 0.1 0.0 0.4 0.0 0.8 0.5 0.1 2.0 01 0.1 4.7 0.1 0.6 0.1
15 PreC/C 1745 1746 704 + 0.0 0.0 0.0 0.1 0.0 0.0 0.0 26.5 7.8 0.2 0.0 0.6 0.0 1.7 0.0 2.5 0.0
16 pgRNA 1816 1819 91583 + 0.0 0.0 7.5 1391.1 10.7 23.0 1.2 0.2 11 213 68.1 53 18.1 1956.1 295 2356 10.7

17 AS 1822 1834 186 0.0 0.0 0.0 42 01 0.3 00 01 0.0 0.0 0.0 0.0 0.0 0.6 0.6 04 0.0




Table S4. HBV model systems for CAGE analysis
Mapped on  Mapped on

Num  species Description Read count host HBV genome
genomes  (AF121240.1)

1 human Hep2.2.15 HBV genome integrated HepG2 23,093,242 19,406,656 11,870
2 human Hep2.2.15 HBV genome integrated HepG2 17,222,419 15,071,334 9,280
3 human Hep2.2.15 HBV genome integrated HepG2 22,395,701 18,589,376 11,473
4 human PHH (primary human hepatocyte) HBV infected primary human hepatocytes 9,876,339 7,967,062 13,812
5 human PHH (primary human hepatocyte) HBV infected primary human hepatocytes 6,747,370 5,611,204 6,152
6 human PHH (primary human hepatocyte) HBV infected primary human hepatocytes 5,952,961 4,790,630 10,289
7 human HepAD38 hepatoma cell line derived from HepG2 8,109,433 6,270,257 54,258
8 human HepAD38 hepatoma cell line derived from HepG2 11,442,448 9,402,212 51,788
9 mouse AAV-HBV mouse liver transduced with AAV-HBV 10,276,986 8,641,287 27,196
10 mouse AAV-HBV mouse liver transduced with AAV-HBV 13,764,553 11,488,641 46,682
11 mouse AAV-HBV mouse liver transduced with AAV-HBV 7,032,187 6,032,999 12,012




Table S5. Normalized expression values for 17 TSSs

Genbank ID: GQ358158.1 Normalized expression values (tpm) for 11 samples
Hep2.2.15 PHH HepAD38 AAV-HBV

End Total count Strand 10 11 Mean Med

1 PreS/S 2802 2807 2446 + 21.3 34.1 30.6 3.1 8.2 74 330.6 310.2 93.3 94.6 60.6 904 341
2 PreS/S 3183 3234 98266 + 454 72.6 42.3 38.7 471 504 136.8 90.4 11227 13223 7969 3423 726
3 S 25 121 13817 + 4.2 6.0 3.0 3.4 6.2 4.9 15.7 10.7 23.0 28.6 148 11.0 6.2
4 S 132 133 184 + 0.2 01 01 0.0 0.3 0.0 0.5 0.9 2.1 1.2 1.7 0.7 0.3
5 S 203 207 219 + 3.2 52 29 0.8 53 5.0 12.2 15.7 10.7 10.3 5.7 7.0 5.3
6 S 258 262 126 + 1.0 11 0.8 0.0 0.9 1.2 1.8 1.9 0.6 1.7 1.1 11 11
7 S 284 285 216 + 3.3 6.8 3.0 0.7 28 20 76 124 4.7 45 4.0 4.7 4.0
8 S 302 303 60 + 0.1 01 0.2 0.0 0.1 0.5 0.4 0.5 0.7 0.5 0.4 0.3 0.4
9 S 759 760 368 + 4.9 50 3.8 1.4 55 4.0 139 184 17.3 11.3 10.2 8.7 5.5
10 X 1210 1211 48 + 0.7 06 0.6 0.0 0.0 0.0 0.4 0.2 3.9 2.2 1.0 0.9 0.6
11 X 1523 1524 395 + 0.9 09 04 0.4 1.0 0.8 2.2 3.1 2.1 3.0 23 1.6 1.0
12 AS 1557 1610 107 - 1.6 1.3 0.9 0.1 0.0 0.0 0.7 0.7 0.3 0.9 0.4 0.6 0.7
13 X 1572 1573 49 + 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
14 X 1655 1656 159 + 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.0 0.0 0.0
15 PreC/C 1745 1746 402 + 0.3 03 0.1 0.0 0.3 0.0 1.4 1.0 0.6 0.6 0.1 04 0.3
16 pgRNA 1816 1819 20869 + 281.4 217.2 #### 12508 7058 1518.4 5771.8 ##### 8227 1281.0 469.1 1484.7 822.7
17 AS 1822 1834 21 - 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.1 0.1 0.2 0.4 0.1 0.0




Table S6. Peaks for HBV model systems
Genbank ID: GQ358158.1

Peak  Start Total count Strand Corresponding peaks in clinical samples
1 25 52 1093 + Peak #3
2 206 209 1185 + Peak #5
3 283 284 841 + Peak #7
4 388 391 1431 + -

5 759 763 1323 + Peak #9
6 1004 1005 164 + -
7 1210 1211 123 + Peak #10
8 1240 1276 1013 + -
9 1467 1472 134 + -
10 1523 1525 275 + Peak #11
11 1557 1610 112 - Peak #12
12 1780 1821 178952 + Peak #16
13 2800 2812 12102 + Peak #1
14 2822 2824 661 + -
15 3183 3233 41689 + Peak #2
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