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Sex-dependent differences in DNA copy number alterations in hepatocellular carcinoma
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[Abstract] Objective To identify the sex-related DNA copy number alterations (CNA) in hepatocellular carcinoma
(HCC). Methods High-resolution array comparative genomic hybridization(array-CGH) was used to examine 17 female and 46
male HCCs. Two-tailed Fisher’s exact test or y° test was used to compare the differences in CNA between females and males.
Results The overall frequencies and patterns of CNA in female and male cases were similar. However, female HCC tumors
presented more copy number gains compared to male on 1q21. 3-q22(76.5% vs 37.0%, P=0.009), 11q11(35.3% vs 0.0%,
P=0.000 2) and 19q13. 31-q13.32(23.5% vs 0.0%, P=0.004), and more loss on 16p11. 2(35.3% vs 6.5%, P=0.009).
Relative to females, male cases had more copy number loss on 11q11(63.0% vs 17. 6%, P=0.002). Further analyses showed
that 11ql1 gain was correlated with 19q13. 31-q13. 32 gain(P=0. 042) and 16pl1. 2 loss(P=0. 033), while 1q21. 3-q22 gain
was correlated with 19q13. 31-q13. 32 gain(P=0. 046). Conclusion Our findings suggest that CNA may play an important role
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in sex-related difference in HCC development.
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Tab 1 Comparison of demographic and clinicopathological characteristics between males and females

Variables (NM;lf& (%‘;]er:n{il% P value
Age(year, x=£s) 50. 6+10.4 48.2+10.0 0.403
Cigarette smoking n( %) 0.001
No 25(54.3) 17(100. 0)
Yes 21(45.7) 0€0.0)
Alcohol drinking n( %) 0.026
No 30(65. 2) 16(94. 1)
Yes 16(34.8) 1(5. 9
HCC family history in first-degree relatives n( %) 0. 657
No 42(91.3) 15(88. 2)
Yes 4(8.7) 2(11.8)
AFP n( %) 0. 350
<20 pg -+ Lt 15(32. 6) 3(17.6)
>20 pg -+ Lt 31(67.4) 14(82. 4)
Cirrhosis 7( %) 0. 249
No 16(34. 8) 9(52.9)
Yes 30(65.2) 8(47. 1)
Tumor location n( %) 0.430
Left 13(28.2) 2(11.8)
Right 28(60.9) 13(76.4)
Left and right 5(10.9) 2(11.8)
Number of tumors n( %) 0.522
Single 33(71.7) 14(82. 4)
Multiple 13(28.3) 3(17.6)
Tumor diameter d/cm, T+ 6.7E4.6 8.3+4.2 0.221
Tumor grade* n( %) 0.722
11 10(21.7) 3(17.6)
1 36(78.3) 14(82.4)
Tumor stage® n( %) 0.412
T1 21(45.6) 5(29.4)
T2 8(17.4) 5(29.4)
T3 16(34. 8) 6(35.3)
T4 1(2.2) 1(5.9

*; According to the Edmondson-Steiner grading system; . According to the TNM (tumor-node-metastasis) classification (6™ edition). AFP:

Alpha fetal protein
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Fig 1 Genome-wide frequencies of DNA copy number alterations(sex chromosomes X and Y excluded)
A Sixty-three cases of HCC; B: Seventeen female cases of HCC; C. Forty-six male cases of HCC. The genome-wide frequencies of all gains
(blue, top plot) and losses(dark red, bottom plot) for each test region are shown. A total of 3 500 test regions were ordered ( X-axis) according
to the map positions and the chromosome order from Ipter to 22qter. The boundaries of individual chromosome and location of centromere are in-

dicated by long and short vertical bars, respectively. HCC: Hepatocellular carcinoma
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Tab 2 Chromosomal regions of gains and losses present differently in female and male HCC tumors

Map position

Size Female? Male?

Cytoband (start-end) (bp) n(%) n(%) P value
Gain
1q21. 3-22 148 146 197-152 934 820 4788 624 13(76.5) 17(37.0) 0. 009
11ql1 55 124 730-55 195 049 70 320 6(35.3) 00 0) 0.000 2
19q13. 31-q13. 32 19 842 066-50 295 822 453 757 1(23.5) 00, 0) 0. 004
Loss
11q11 55 124 730-55 195 049 70 320 3(17.6) 29(63. 0) 0. 002
16p11. 2 34 369 010-34 505 579 136 570 6(35.3) 3(6.5) 0. 009

“N=17; »N=146. Cytoband and map position are based on the public UCSC database (Human Genome Browser, May 2004 Assembly

[hgl7])
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