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[Abstract] Background and purpose: Our previous study, which was based on mitochondrial DNA (mtDNA)
polymorphism, indicated that the patients with esophageal cancer (EC) from high-risk populations and high-risk areas
like the Chaoshan area located in littoral of southern China and the Taihang Mountain of north-central China, all shared
similar matrilineal genetic background. The haplogroup D of mtDNA might be candidate genetic markers for screening
populations who are susceptible to EC in the Chaoshan area. The purpose of this study was to search the germ-line
hypervariable segment- [ (HVS- I ) for variations that may facilitate an increase of the D haplogroup individual's
risk to EC in the Chaoshan area. Methods: We sequenced the HVS- [ of blood samples from 30 Chaoshan area
EC patients. Another 48 subjects from the Taihang Mountain and 89 subjects from the Chaoshan areas with EC high
risk population were also collected. Results: Genetic diversities of HVS- [ from the haplogroup D showed that
Chaoshan patients possessed the lowest haplogroup diversity, the highest nucleotide diversity and mean number of pair-
wise differences when compared with two EC high-risk populations. Germ-line variations at sites 16092 and 16249 in
Chaoshan patients (only found in haplogroup D patients) had higher frequencies than those in EC high-risk populations
(P<0.05). Moreover, haplogroup D individuals with germ-line variations at sites 16092, 16129, 16172, 16223, 16278
and 16311 in Chaoshan patients had a higher frequency than those in the Chaoshan high-risk population(P<0.05).
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Conclusion: The occurrence of esophageal cancer may not be a random event and only part of the HVS- | haplotypes

of haplogroup D individuals might be actual high-risk individuals for EC. Multiple HVS- [ variations may be acting

synergistically to facilitate the increase in the D haplogroup individual's risk for EC.
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Tab.1 Genetic diversities of HVS- | of haplogroup D from all populations in 3 studied areas

Population n  Haplogroup diversity Nucleotide diversity = Mean number of pairwise differences
Chaoshan area EC patients 30 0.764 6.255+3.217 0.019+0.011
Chaoshan EC high-risk population 87 0.978 4.442+2.304 0.014+0.008
Taihang Mountain area EC high-risk population 47 1.019 4.578+2.456 0.014+0.008
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Tab.2 Germline HVS- | variations among Chaoshan and Taihang Mountain EC high-risk populations and Chaoshan EC patients

Chaoshan EC patients (n=30
HVS- I /np Germline variations aoshan EC patients (n=30)

Chaoshan EC
high-risk population(n=87)

Taihang Mountain EC high-risk
population (n=47)

Number Frequency/% Number Frequency/% Number Frequency/%
16075 T—C 1 3.33 0 0.00 0 0.00
16090 T—C 1 3.33 0 0.00 0 0.00
16092 T—C 4 13337 0 0.00 0 0.00
16111 C—-T 1 3.33° 2 2.30 6 12.77
16129 G—A 10 33.33 22 25.29 13 27.66
16140 T—C 4 13.33 10 11.49 6 12.77
16164 A—G 4 13.33 3 3.45 3 6.38
16166 A—G 1 3.33 2.30 0 0.00
16169 C-T 1 3.33 0 0.00 1 2.13
16172 T—C 6 20.00 10 11.49 6 12.77
16182 A—C 7 23.33 12 13.79 8 17.02
16183 A—C 9 30.00 25 28.74 16 34.04
16184 C—T 3 10.00 4 4.60 3 6.38
16185 C-T 1 3.33 4 4.60 0 0.00
16189 T—C 10 33.33 29 33.33 19 40.43
16217 T—C 2 6.67 9 10.34 2 4.26
16223 C—-T 24 80.00 57 65.52 29 61.70
16227 A—G 1 3.33 2 2.30 1 2.13
16234 C—T 1 3.33 3 3.45 4 8.51
16243 T—C 1 3.33 0 0.00" 4 8.51
16249 T—C 4 13.33" 5 5.75 0 0.00
16260 C—T 3 10.00 5 5.75 0 0.00
16266 C—T 3 10.00 5 5.75 2 4.26
16270 C—-T 1 3.33 0 0.00 1 2.13
16272 A—G 1 3.33 2 2.30 2 4.26
16274 G—A 3 10.00 6 6.90 1 2.13
16278 C—T 5 16.67 5 5.75 2 4.26
16291 C—T 4 13.33 4 4.60 1 2.13
16293 A—T 1 3.33 0 0.00 0 0.00
16295 C-T 1 3.33 1 1.15 1 2.13
16297 T—C 2 6.67 7 8.05 0 0.00
16298 T—C 7 23.33 12 13.79 5 10.64
16304 T—C 1 3.33 10 11.49 9 19.15
16311 T—C 7 23.33 13 14.94 4 8.51
16319 G—A 4 13.33 14 16.09 6 12.77
16327 C—T 2 6.67 4 4.60 3 6.38
16335 A—G 2 6.67 6 6.90% 0 0.00
16343 A—G 1 3.33 0 0.00 0 0.00
16355 C-T 2 6.67 4 4.60 0 0.00
16362 T—C 15 50.00 36 41.38 18 38.30
16092 site, ": P<0.01, Chaoshan EC patients vs Chaoshan EC high-risk population; ": P<0.05, Chaoshan EC patients vs Taihang Mountain EC

high-risk populatlon 16111 site,

Chaoshan EC high-risk populatlon Vs Talhang Mountain EC high-risk population. 16249 site,

tain EC high-risk population.
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Tab.3 The distribution of germline HVS- | variations observed in haplogroup D individuals of Chaoshan EC patients among popula-
tions
HVS- T /np Chaoshan EC patients (n=30) Chaoshan EC high-risk population(n=87)
Haplogroup D/% (n=11)  Non-D haplogroups/%”“ (n=19) Haplogroup D/% (n=17) Non-D haplogroups/% (n=70)
16092° 13.33 0.00 0.00 0.00
16129 23.33 10.00 6.90 18.39
16164 13.33 0.00 3.45 0.00
16172° 13.33 6.67 2.30 9.20
16182 13.33 10.00 4.60 9.20
16183 13.33 16.67 4.60 24.14
16189 13.33 20.00 6.90 26.44
16223 36.67 40.00 18.39 47.13
16249 13.33 0.00 5.75 0.00
16266 10.00 0.00 3.45 2.30
16270 3.33 0.00 0.00 0.00
16278 13.33 3.33 2.30 3.45
16291 3.33 10.0 0.00 4.60
163117 20.00 3.33 3.45 11.49
16362 30.00 10.00 19.54 21.84

~: Non-D haplogroups: Include all other haplogroups except haplogroup D;": P<0.05, the frequencies of haplogroup D with variations of sites
16092, 16129, 16172, 16223, 16278 and 16311 in Chaoshan EC patients were significantly higher than those in Chaoshan EC high-risk population
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