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Figure 3. Phylogenetic network of haplogroup M9a1 lineages in the Himalayan and 
Northeast Indian populations. Circle areas are proportional to the haplotype frequency, 
and the smallest circle corresponds to one individual. HVRI mutation positions relative to 
rCRS are shown along the branches. HVRI data used in this analysis were reported by 
Qin et al., 2010 (Tibet2 and Monba), Fornarino et al. (2009) (Tharu) and Peng et al. 
(2011) [Northeast India (NEINDIA)]. 
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Figure 4. Network of the U7 lineage based on HVRI data. Circle areas are proportional to the haplotype frequency, and the 
smallest circle corresponds to one individual. Mutation positions relative to rCRS are shown along the branches. HVRI data used 
in this analysis were reported by Qin et al. (2010) (Tibet2), Fornarino et al. (2009) (Andhra Paradesh, New Delhi and Tharu) and 
Metspalu et al. (2004) (Gujarat, North Iran, South Iran and Pakistan). 
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Table 1. Populations Analyzed 

Population Abbreviation n Language family/sub-family References 

NORTHEAST ASIA     

Japan JAP 100 Japanese Nohira et al. 2010 

Korea KOR 593 Korean Lee et al. 2006 

Jilin (China) JIL 51 Sino-Tibetan/Chinese Zhang et al. 2005 

Shanghai (China) SHA 56 Sino-Tibetan/Chinese Wen et al. 2004 

Liaoning (China) LIA 51 Sino-Tibetan/Chinese Wen et al. 2004 

SOUTHEAST ASIA     

Bali BAL 82 Austronesian/Malayo-polynesian Hill et al. 2007 

Java JAV 46 Austronesian/Malayo-polynesian Hill et al. 2007 

Hunan (China) HUN 16 Sino-Tibetan/Chinese Wen et al. 2004 

Bugan (China) BUG 32 Austro-Asiatic/Mon-Khmer Li et al. 2007 

Dai-lu (China) DAI 30 Tai-Kadai/Kam-Tai Li et al. 2007 

Cham (Vietnam) CHA 168 Austronesian/Malayo-polynesian Peng et al. 2010 

Kinh (Vietnam) KIN 139 Austro-Asiatic/Mon-Khmer Peng et al. 2010 

Philippines PHI 423 Austronesian/Malayo-polynesian Tabbada et al. 2010 

SOUTHWEST ASIA     

Persian PER 82 Indo-European/Indo-Iranian Derenko et al. 2007 

Kurds KUR 25 Indo-European/Indo-Iranian Derenko et al. 2007 

CENTRAL ASIA     

Inner Mongolia IMO 155 Altaic/Mongolic Cheng et al. 2008 

Mongolia MON 103 Altaic/Mongolic Kolman et al. 1996 

Tajikistan TAJ 44 Indo-European/Indo-Iranian Derenko et al. 2007 

SOUTH CENTRAL ASIA     

Kashmir  KAS 19 Indo-European/Indo-Iranian Kivisild et al. 2002 

Sikh SIK 40 Indo-European/Indo-Iranian Cordaux et al. 2003 

Pathan (Pakistan) PAT 230 Indo-European/Indo-Iranian Rakha et al. 2011 

HIMALAYAS     

Central Tharu I (Nepal) CTHI 57 Indo-European/Indo-Iranian Fornarino et al. 2009 

Central Tharu I (Nepal) CTHII 76 Indo-European/Indo-Iranian Fornarino et al. 2009 

East Tharu (Nepal) ETH 40 Indo-European/Indo-Iranian Fornarino et al. 2009 

Newar NEW 66 Sino-Tibetan/Tibeto-Burman present study 

Kathmandu KAT 77 Indo-European/Indo-Iranian present study 

Tamang TAM 45 Sino-Tibetan/Tibeto-Burman present study 

Tibet TIB 153 Sino-Tibetan/Tibeto-Burman present study 

Chamdo CHM 61 Sino-Tibetan/Tibeto-Burman Qin et al. 2010 

Garze GAR 55 Sino-Tibetan/Tibeto-Burman Qin et al. 2010 

Lhasa LHA 59 Sino-Tibetan/Tibeto-Burman Qin et al. 2010 

Nyingchi NYI 53 Sino-Tibetan/Tibeto-Burman Qin et al. 2010 

Ngari NGA 46 Sino-Tibetan/Tibeto-Burman Qin et al. 2010 

Nagqu NAQ 58 Sino-Tibetan/Tibeto-Burman Qin et al. 2010 

Shannan SHN 56 Sino-Tibetan/Tibeto-Burman Qin et al. 2010 

Shigatse SHI 59 Sino-Tibetan/Tibeto-Burman Qin et al. 2010 

Yushu YUS 44 Sino-Tibetan/Tibeto-Burman Qin et al. 2010 
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Table 2. MtDNA Haplogroup frequencies of the four Himalayan populations studied. 

Haplogroup Tamang (45) Newar (66) Kathmandu (77) Tibet (156) 

A4 0.022 0.076 0.052 0.058 

A11 0.022 0.000 0.000 0.038 

B4 0.000 0.000 0.000 0.013 

B5 0.000 0.015 0.013 0.000 

C4 0.022 0.000 0.039 0.032 

C4a1 0.000 0.000 0.000 0.032 

C5 0.000 0.000 0.000 0.019 

D4 0.111 0.030 0.013 0.013 

D4e1a 0.044 0.000 0.000 0.000 

D4g2a 0.000 0.000 0.013 0.013 

D4i 0.000 0.000 0.052 0.006 

D4j1a 0.000 0.000 0.013 0.006 

D4j3 0.000 0.000 0.000 0.026 

D4q 0.000 0.000 0.000 0.019 

D5 0.022 0.000 0.000 0.000 

D5a2 0.000 0.030 0.013 0.000 

D5a2a1 0.022 0.000 0.013 0.006 

D5a3 0.066 0.015 0.000 0.006 

F1 0.000 0.015 0.013 0.077 

F1a1 0.000 0.000 0.000 0.006 

F1b 0.022 0.000 0.013 0.019 

F1d 0.022 0.076 0.039 0.058 

F1c1a 0.022 0.015 0.013 0.026 

F2b 0.000 0.015 0.000 0.000 

G2 0.111 0.045 0.000 0.026 

G2a 0.000 0.000 0.000 0.026 

G3 0.000 0.000 0.000 0.019 

G3a1 0.000 0.000 0.000 0.013 

HV 0.000 0.030 0.013 0.013 

H 0.000 0.000 0.013 0.000 

J 0.000 0.000 0.013 0.000 

M2a1 0.000 0.015 0.000 0.000 

M2a3a 0.000 0.015 0.000 0.000 

M3 0.000 0.015 0.052 0.000 

M4'67 0.044 0.000 0.000 0.006 

M4 0.000 0.015 0.000 0.000 

M5 0.000 0.121 0.039 0.000 

M8a 0.000 0.000 0.000 0.013 

M9a1a1c1b 0.089 0.000 0.013 0.218 



141 
 

M9a1a2 0.044 0.000 0.000 0.000 

M9a1b1 0.022 0.000 0.013 0.058 

M10a1 0.000 0.000 0.013 0.000 

M10a2 0.000 0.000 0.013 0.000 

M11a2 0.000 0.000 0.000 0.006 

M13a 0.000 0.000 0.013 0.000 

M13a1b 0.000 0.000 0.000 0.032 

M13a2 0.000 0.000 0.000 0.013 

M30 0.000 0.015 0.039 0.000 

M30c1 0.000 0.030 0.000 0.000 

M30e 0.000 0.000 0.013 0.000 

M31a2 0.022 0.000 0.000 0.000 

M33 0.000 0.000 0.039 0.000 

M33a1a 0.000 0.061 0.013 0.000 

M33b1 0.022 0.000 0.013 0.000 

M34 0.000 0.015 0.013 0.000 

M35 0.000 0.015 0.052 0.000 

M38 0.000 0.000 0.013 0.000 

M43 0.022 0.000 0.026 0.000 

M61 0.000 0.000 0.000 0.006 

M62a 0.000 0.000 0.000 0.006 

M62b 0.000 0.000 0.000 0.026 

M70 0.000 0.000 0.000 0.013 

N1e 0.000 0.000 0.026 0.000 

R2 0.000 0.000 0.000 0.006 

R5 0.000 0.000 0.013 0.000 

R6 0.000 0.000 0.039 0.000 

R30 0.000 0.000 0.013 0.000 

T 0.000 0.000 0.013 0.000 

U2a 0.000 0.000 0.026 0.000 

U2b 0.044 0.015 0.052 0.006 

U2b2 0.022 0.030 0.026 0.000 

U4 0.000 0.000 0.013 0.000 

U7 0.156 0.152 0.013 0.006 

Z 0.000 0.030 0.013 0.000 

Z3 0.000 0.091 0.039 0.013 
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Table 3: Diversity indices and tests of selective neutrality based on HVRI (np 16024-16395) of mtDNA. 

Population n k UH PS HD ± SE ND ± SE MPD ± SE Tajima's D Tajima's D (P) Fu's Fs Fu's Fs (P) 

Tamang 45 26 19 50 0.9576 ± 0.0146 0.0178 ± 0.0095 6.6081 ± 3.1796 -1.4782 0.0474 -9.9686 0.0016 

Newar 66 37 23 56 0.9744 ± 0.0074 0.0161 ± 0.0086 6.0056 ± 2.8990 -1.6263 0.0271 -22.0162 0.0000 

Kathmandu 77 66 58 79 0.9949 ± 0.0034 0.0179 ± 0.0095 6.6904 ± 3.1906 -1.9535 0.0054 -25.06791 0.0000 

Nepal 188 110 74 94 0.9936 ± 0.0015 0.0175 ± 0.0092 6.5142 ± 3.0944 -1.8350 0.0052 -24.78318 0.0001 

Tibet 156 96 65 88 0.9878 ± 0.0033 0.0186 ± 0.0097 6.9583 ± 3.2885 -1.7248 0.0137 -24.77519 0.0002 

All Populations 344 195 130 125 0.9956 ± 0.0008 0.0181 ± 0.0095 6.8060 ±  3.2136 -1.9385 0.0031 -24.43928 0.0003 

 

n = Sample Size 

k = Number of different Haplotypes 

UH = Number of Unique Haplotypes 

PS = Number of polymorphic sites 

HD =  Haplotype Diversity  

ND =  Nucleotide Diversity  

MPD = Mean number of pairwise differences 

Tajima's D (P) = Probability of D statistics 

Fu's Fs (P) = Probability of  Fs statistics 
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Table 4: Diversity indices and tests of selective neutrality based on HVRII (np 50-400) of mtDNA. 

Population n k UH PS HD ± SE ND ± SE MPD ± SE Tajima's D Tajima's D (P) Fu's Fs Fu's Fs (P) 

Tamang 45 21 12 21 0.9374 ± 0.0184 0.0096 ± 0.0057 3.4061 ± 1.7756 -1.2798 0.0872 -10.8707 0.0004 

Newar 66 42 29 23 0.9772 ± 0.0083 0.0108 ± 0.0061 3.8378 ± 1.9543 -1.1786 0.1116 -25.9936 0.0000 

Kathmandu 77 55 41 36 0.9884 ± 0.0045 0.0111 ± 0.0062 3.9238 ± 1.9883 -1.7231 0.0165 -25.9535 0.0000 

Nepal 188 91 51 46 0.9833 ± 0.0031 0.0108 ± 0.0060 3.8087 ± 1.9258 -1.7884 0.0087 -25.7464 0.0000 

Tibet 156 70 41 43 0.9700 ± 0.0062 0.0100 ± 0.0057 3.5613 ± 1.8199 -1.9829 0.0022 -25.9826 0.0000 

All Populations 344 140 81 64 0.9800 ± 0.0030 0.0105 ± 0.0059 3.7223 ± 1.8845 -2.0703 0.0003 -25.4838 0.0001 

 

n = Sample Size 

k = Number of different Haplotypes 

UH = Number of Unique Haplotypes 

PS = Number of polymorphic sites 

HD =  Haplotype Diversity  

ND =  Nucleotide Diversity  

MPD = Mean number of pairwise differences 

Tajima's D (P) = Probability of D statistics 

Fu's Fs (P) = Probability of  Fs statistics 
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Table 5. Time estimates of major haplogroups in the Himalayan populations using two different mutation rates. 

 
Forster Rate (Forster et al. 

1996)29 
Soares Rate (Soares et al. 

2009)30 Populations (Sub)haplogroup n 
ρ ± σ T (ky) ρ ± σ T (ky) 

Tibet A4 9 0.89 ± 0.38 17.94 ± 7.77 0.89 ± 0.38 16.75 ± 7.25 

 A11 6 0.60 ± 0.28 12.11 ± 5.71 0.60 ± 0.28 11.31 ± 5.33 

 D4 13 1.67 ± 0.69 33.63 ± 14.00 1.67 ± 0.69 31.41 ± 13.08 

 F1 29 1.45 ± 0.33 29.35 ± 6.68 1.45 ± 0.33 27.41 ± 6.23 

 M9a1 43 0.67 ± 0.22 13.45 ± 4.41 0.67 ± 0.22 12.56 ± 4.12 

 M9a1a1c1b 34 0.62 ± 0.22 12.46 ± 4.40 0.62 ± 0.22 11.64 ± 4.11 

Newar M5 8 0.62 ± 0.41 12.61 ± 8.37 0.62 ± 0.41 11.78 ± 7.81 

 U7 10 0.60 ± 0.35 12.11 ± 7.00 0.60 ± 0.35 11.31 ± 6.53 

Kathmandu F1 6 1.40 ± 0.49 28.25 ± 9.89 1.40 ± 0.49 26.38 ± 9.23 

 U2 8 2.14 ± 0.62 43.24 ± 12.57 2.14 ± 0.62 40.38 ± 11.73 

Tamang M9a1 7 0.86 ± 0.45 17.30 ± 9.12 0.86 ± 0.45 16.15 ± 8.51 

Nepal A4 10 1.57 ± 0.61 31.71 ± 12.23 1.57 ± 0.61 29.61 ± 11.42 

 D4 16 1.53 ± 0.55 30.94 ± 11.17 1.53 ± 0.55 28.90 ± 10.44 

 F1 16 1.70 ± 0.59 34.31 ± 11.94 1.70 ± 0.59 32.04 ± 11.49 

 U2 14 2.18 ± 0.53 44.03 ± 10.70 2.18 ± 0.53 41.11 ± 9.99 

Himalayas A4 19 1.19 ± 0.37 23.96 ± 7.46 1.19 ± 0.37 22.38 ± 6.97 
 D4 29 1.65 ± 0.50 33.30 ± 10.09 1.65 ± 0.50 31.09 ± 9.42 
 F1 45 1.54 ± 0.33 31.05 ± 6.68 1.54 ± 0.33 28.99 ± 6.23 

 M9a1* 52 0.78 ± 0.22 15.75 ± 4.40 0.78 ± 0.22 14.71 ± 4.11 

 M9a1a1c1b* 39 0.56 ± 0.20 11.38 ± 4.14 0.56 ± 0.20 10.63 ± 3.87 

*Absent in Newar      
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Table 6. Analysis of Molecular Variance (AMOVA) 

          

  Among Among Populations  Within 
Classification Groups Within Groups Population 

  Variance % ΦCT P value  Variance % ΦSC P value Variance % ΦST P value 

Geography (6 
groups)a 3.75 0.037 p< 0.0001 3.11 0.032 p< 0.0001 93.14 0.067 p< 0.0001 

Language 

(9 groups)b 3.43 0.034 p< 0.0001 3.17 0.033 p< 0.0001 93.41 0.066 p< 0.0001 

 

a Geographical affiliation (6 groups): Northeast Asia, Southeast Asia, Southwest Asia, Central Asia, South Central Asia and  
Himalayas (see Table 1). 
b Linguistic affiliation (9 groups): Japanese, Korean, Chinese, Malayo-polynesian, Mon-Khmer, Kam-Tai, Mongolic,  
Indo-Iranian and Tibeto-Burman (see Table 1).  
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Supplementary Table 1. MtDNA control and coding regions information of the four Himalayan populations examined. 

Samples Population Haplogroup HVRI (1600 to 16395) HVRII (1 to 400) 

Tam1 Tamang M43 16223 16311 16362 73 152 263 309.1C 315.1C 
Tam2 Tamang U2b 16051 73 146 152 263 315.1C 373 
Tam3 Tamang D5 16095G 16182C 16183C 16189 16223 16356 16362 73 150 152 263 315.1C 
Tam4 Tamang U2b2 16051 16209 16239 16244 16352 16353 73 146 152 234 263 315.1C 
Tam5 Tamang A4 16223 16290 16295 16319 16362 73 114 146 152 235 263 315.1C 
Tam6 Tamang M4''67 16145 16188 16189 16192  16223 16293 16304  73 263 309.1C 315.1C 
Tam7 Tamang A11 16093 16223 16290 16293C 16319 73 152 235 263 309.1C 315.1C 
Tam8 Tamang M33b1 16077 16223 16259 16324 16362 73 263 309.1C 315.1C 
Tam9 Tamang M9a1b1 16158 16223 16234 16362 73 150 152 153 263 315.1C 
Tam10 Tamang G2 16051 16193 16223 16278 16362 73 260 263 315.1C 
Tam11 Tamang D5a3 16111 16181C 16182C 16183C 16189 16223 16360 16362 73 150 263 309.2C 315.1C 
Tam12 Tamang F1c1a 16111 16129 16266 16304 73 143 152 249d 263 309.1C 315.1C 
Tam13 Tamang U7 16298 16309 16318T 73 151 152 263 315.1C 
Tam14 Tamang D4e1a 16223 16311 16362 73 94 214 263 315.1C 
Tam15 Tamang D4 16223 16243 16362 73 146 263 309.2C 315.1C 
Tam16 Tamang U7 16298 16309 16318T 73 151 152 263 315.1C 
Tam17 Tamang D5a3 16093 16111 16181C 16182C 16183C 16189 16223 16360 16362 73 150 263 309.2C 315.1C 
Tam18 Tamang M9a1a1c1b 16223 16234 16316 16362 73 263 309.1C 315.1C 
Tam19 Tamang M31a2 16017 16093 16126 16145 16223 16325 73 195 263 315.1C 
Tam20 Tamang C4 16223 16298 16327 73 200 204 207 249d 263 309.1C 315.1C 
Tam21 Tamang G2 16051 16193 16223 16278 16362 73 260 263 315.1C 
Tam22 Tamang D4 16223 16243 16362 73 146 263 309.1C 315.1C 
Tam23 Tamang U2b 16051 16114 73 146 152 263 315.1C 373 
Tam24 Tamang M4''67 16145 16188 16189 16192 16223 16293 16304 73 263 309.1C 315.1C 
Tam25 Tamang M9a1a1c1b 16223 16234 16316 16362 74 263 309.1C 315.1C 
Tam26 Tamang M9a1a1c1b 16223 16234 16316 16362 75 263 309.1C 315.1C 
Tam28 Tamang D5a3 16111 16182C 16183C 16189 16218 16223 16311 16360 16362 73 150 263 309.2C 315.1C 
Tam29 Tamang D4e1a 16223 16311 16362 73 94 214 263 315.1C 
Tam30 Tamang U7 16298 16309 16318T 73 151 152 263 315.1C 
Tam31 Tamang G2 16051 16193 16223 16278 16362  73 260 263 315.1C 
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Tam32 Tamang M9a1a2 16145 16223 16234 16316 73 153 263 309.1C 315.1C 
Tam33 Tamang D4 16223 16243 16362 73 146 263 309.1C 315.1C 
Tam34 Tamang G2 16051 16193 16223 16278 16362 73 260 263 315.1C 
Tam35 Tamang U7 16298 16309 16318T 73 151 152 263 315.1C 
Tam36 Tamang U7 16298 16309 16318T 73 151 152 263 315.1C 
Tam37 Tamang U7 16309 16318T 73 151 152 263 315.1C 
Tam38 Tamang F1d 16189 16284 16304 73 146 263 309.1C 315.1C 

Tam39 Tamang D5a2a1 
16092 16164 16167 16182C 16183C 16188 16189 16223 16266 
16362 73 150 195 263 309.2C 315.1C 

Tam40 Tamang D4 16223 16325 16362 73 263 309.1C 315.1C 
Tam41 Tamang M9a1a1c1b 16223 16234 16316 16362 73 263 309.2C 315.1C 
Tam42 Tamang U7 16298 16309 16318T 73 151 152 263 315.1C 
Tam43 Tamang G2 16051 16193 16223 16278 16362 73 260 263 315.1C 
Tam44 Tamang D4 16223 16243 16362 73 146 263 309.2C 315.1C 
Tam45 Tamang M9a1a2 16145 16223 16234 16316 73 153 263 309.1C 315.1C 
Tam46 Tamang F1b 16182C 16183C 16189 16232A 16249 16304 73 152 249d 263 309.2C 315.1C 

New1 Newar M5 16129 16223 16311 73 263 309.1C 315.1C 
New2 Newar A4 16223 16290 16311 16319 16362 73 152 234 235 263 309.2C 315.1C 
New3 Newar U7 16223 16289 16309 16318T 73 151 152 263 309.1C 315.1C 
New4 Newar D4b2b 16223 16362 73 194 263 309.1C 315.1C 
New5 Newar F1d 16129 16189 16263 16284 16304  73 146 249d 263 309.1C 315.1C 
New6 Newar U7 16223 16309 16318T 73 151 152 263 309.2C 315.1C 
New7 Newar U2b2 16051 16209 16239 16352 16353 73 146 152 195 234 263 309.1C 315.1C 
New8 Newar M33a1a 16223 16294 73 146 195 207 263 309.2C 315.1C 
New9 Newar D5a3 16111 16181C 16182C 16183C 16189 16223 16360 16362 73 150 263 309.2C 315.1C 

New10 Newar F1d 16189 16284 16304  73 146 249d 263 309.1C 315.1C 
New11 Newar Z3a 16150 16185 16223 16260 16298 73 152 204 207 249d 263 309.2C 315.1C 
New12 Newar D4 16223 16311 16362 73 263 309.2C 315.1C 
New13 Newar U7 16223 16309 16318T 73 151 152 263 315.1C 
New14 Newar F1 16183C 16189 16304 73 249d 263 309.2C 315.1C 
New15 Newar A4 16223 16274 16290 16295 16319 16362 73 152 235 263 309.2C 315.1C 
New16 Newar M33a1a 16223 16294 73 146 195 207 263 309.1C 315.1C 
New17 Newar M5 16129 16223 16249 73 146 263 315.1C 
New18 Newar M2a1 16223 16270 16319 16352 73 195 204 207 263 315.1C 
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New19 Newar M35 16223 73 189 199 207 263 315.1C 
New20 Newar F1d 16189 16284 16304   73 146 249d 263 268 309.2C 315.1C 
New21 Newar Z3a 16185 16223 16260 16298 73 152 204 207 249d 263 315.1C 
New22 Newar M5 16048 16129 16223 16263 73 263 315.1C 
New23 Newar Z 16185 16223 16260 16298 73 152 249d 263 315.1C 
New24 Newar U2b2 16051 16209 16239 16352 16353 73 146 152 234 263 309.1C 315.1C 
New25 Newar M5 16048 16129 16223 16263 73 263 315.1C 
New26 Newar M5 16129 16223 73 263 315.1C 
New27 Newar Z3a 16185 16223 16260 16298 73 152 207 249d 263 309.1C 315.1C 
New28 Newar B5a1c 16129 16140 16182C 16183C 16189 16261 16266A 73 152 210 263 309.2C 315.1C  
New30 Newar U7 16093 16309 16318T 73 152 263 309.1C 315.1C 
New31 Newar G2 16051 16193 16223 16278 16362 73 260 263 309.1C 315.1C 
New32 Newar M5 16129 16223 73 263 315.1C 
New33 Newar M5 16048 16129 16223 16263 73 263 315.1C 
New34 Newar HV 16247 263 309.2C 315.1C 
New35 Newar HV 16247 263 309.1C 315.1C 
New36 Newar M33a1a 16223 16294 73 146 195 207 263 309.2C 315.1C 
New37 Newar Z3a 16150 16185 16223 16260 16298 73 152 207 249d 263 309.1C 315.1C 
New38 Newar G2 16051 16193 16223 16278 16362 73 260 263 315.1C 
New39 Newar U7 16223 16309 16318T 73 151 152 263 309.1C 315.1C 
New40 Newar F2b 16092A 16183C 16189 16288 16291 16304 73 152 249d 263 309.2C 315.1C 
New41 Newar F1d 16183C 16189 16284 16304 73 146 249d 263 309.2C 315.1C 
New42 Newar A4 16223 16274 16290 16295 16319 16362 73 152 235 263 309.2C 315.1C 
New43 Newar A4 16223 16274 16290 16295 16319 16362 73 152 235 263 309.2C 315.1C 
New44 Newar M30c1 16166d 16223 73 146 152 195A 263 315.1C 
New45 Newar M2a3a 16140 16223 16227 16265C 16274 16319 73 146 263 309.2C 315.1C 
New46 Newar Z 16185 16223 16260 16298 73 152 249d 263 315.1C 
New47 Newar F1d 16189 16284 16304 73 146 249d 263 309.2C 315.1C 
New48 Newar Z3a 16150 16185 16223 16260 16298  73 151 152 195 207 249d 263 309.2C 315.1C 
New49 Newar A4 16223 16274 16290 16295 16319 16362 73 152 235 263 309.2C 315.1C 
New50 Newar U7 16223 16289 16309 16318T 73 151 152 263 309.1C 315.1C 
New51 Newar Z3a 16185 16223 16260 16298 73 152 207 249d 263 309.1C 315.1C 
New52 Newar M4 16145 16176 16223 16261 16311 73 263 309.1C 315.1C 
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New53 Newar U7 16093 16309 16318T 73 152 263 309.1C 315.1C 
New54 Newar F1c1a 16111 16129 16304 16318 73 152 234 249d 263 315.1C 
New55 Newar D5a2 16172 16182C 16183C 16189 16223 16294 16362 73 150 263 315.1C  
New56 Newar G2 16048 16193 16223 16278 16362 73 93 260 263 315.1C 
New57 Newar M30 16166d 16223 73 146 152 195A 263 315.1C 
New58 Newar M34a 16086 16223 16249 16359 73 263 315.1C 
New59 Newar U2b 16051 16179 16234 16256 73 93 95C 146 198 263 309.1C 315.1C 
New60 Newar M3 16126 16129 16223 73 200 204 263 309.1C 315.1C 
New61 Newar M33a1a 16223 16294  73 195 207 263 309.1C 315.1C 
New62 Newar U7 16223 16309 16318T 73 151 152 263 309.2C 315.1C 
New63 Newar M5 16129 16223 73 263 315.1C 
New64 Newar U7 16223 16309 16318T 73 151 152 263 309.1C 315.1C 
New65 Newar U7 16223 16309 16318T 73 151 152 263 309.1C 315.1C 
New66 Newar D5a2 16172 16182C 16183C 16189 16223 16294 16362 73 150 263 315.1C 
New67 Newar M30 16177 16223 73 195A 263 309.1C 315.1C  
Kat1 Kathmandu C4 16223 16298 16311 16327 16357 73 152 249d 263 310 
Kat2 Kathmandu U2a 16051 16206C 73 194 263 315.1C 
Kat3 Kathmandu U2b 16051 16168 73 146 200 263 309.1C 315.1C 
Kat4 Kathmandu T 16126 16172 16294 16296 16325 73 152 195 263 309.2C 315.1C 
Kat5 Kathmandu A4 16092 16223 16290 16319 16362 73 152 235 263 309.1C 315.1C 
Kat6 Kathmandu M35 16223 16304 73 199 263 309.1C 315.1C 
Kat7 Kathmandu U2b 16051 16126 16179 16234 16247 73 146 152 263 309.2C 315.1C 
Kat8 Kathmandu C4 16223 16298 16311 16327 16357 73 152 249d 263 310 
Kat9 Kathmandu M30 16179d 16223 73 150 195A 263 315.1C 

Kat10 Kathmandu M5 16048 16129 16223 16227 73 263 309.1C 315.1C 
Kat11 Kathmandu M3 16102 16126 16223 16301 16344 73 263 297 315.1C 
Kat12 Kathmandu HV 16356 16360 146 263 309.2C 315.1C 
Kat13 Kathmandu A4 16223 16290 16319 16362 73 152 200 235 263 315.1C  
Kat14 Kathmandu N1e'1 16129 16223 16309 73 143 199 204 250 263 309.1C 315.1C 
Kat15 Kathmandu M3 16102 16126 16223 16301 16344 73 263 297 315.1C 
Kat16 Kathmandu J 16069 16126 73 263 295 315.1C 
Kat17 Kathmandu M34 16189 16223 16243 73 243 263 309.2C 315.1C 
Kat18 Kathmandu M35 16223 16304 73 199 263 309.1C 315.1C 
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Kat19 Kathmandu D4j1a 16086 16223 16362 73 263 315.1C 
Kat20 Kathmandu Z3a 16185 16223 16260 16298 73 152 207 249d 263 309.1C 315.1C 
Kat21 Kathmandu M35 16223 16304 73 199 263 309.2C 315.1C 
Kat22 Kathmandu R6 16093 16179 16227 16245 16266 16278 16293 16362 73 195 246 263 315.1C 
Kat23 Kathmandu M30 16111 16172 16223 73 195A 263 309.1C 315.1C 
Kat24 Kathmandu U2a 16051 16206C 16311 73 194 263 315.1C 
Kat25 Kathmandu H 16271 263 309.1C 315.1C 
Kat26 Kathmandu D4i 16093 16114 16223 16294 16318 16362 73 195 263 315.1C 
Kat27 Kathmandu M35 16223 16304 73 199 263 309.2C 315.1C 
Kat28 Kathmandu M9a1b1 16158 16223 16234 16311 16319 16348 16362 73 150 152 153 263 315.1C 
Kat29 Kathmandu M33a1a 16223 16294 73 195 207 263 309.2C 315.1C 
Kat30 Kathmandu M9a1a1c1b 16093 16223 16234 16316 16362 73 217 263 309.1C 315.1C 
Kat31 Kathmandu U2b 16051 16126 16179 16234 16247 73 146 152 263 309.1C 315.1C 
Kat32 Kathmandu D4i 16114 16223 16294 16318 16362 73 195 263 315.1C 
Kat33 Kathmandu U4 16356 73 195 249d 263 315.1C  
Kat34 Kathmandu M5 16048 16129 16223 73 263 309.1C 315.1C 
Kat35 Kathmandu U2b 16051 73 146 152 263 315.1C 373 
Kat36 Kathmandu F1c1a 16111 16129 16266 16304 73 152 249d 263 309.2C 315.1C  
Kat37 Kathmandu M10a1 16129 16193 16223 16311 16357 73 146 152 185 204 263 309.1C 315.1C 
Kat38 Kathmandu D4g2a 16213 16223 16274 16362 73 263 298 309.1C 315.1C 
Kat39 Kathmandu Z3a 16150 16185 16223 16260 16298 73 152 195 207 249d 263 309.1C 315.1C 
Kat40 Kathmandu M33b1 16077 16223 16259 16324 16362 73 263 309.1C 315.1C 
Kat41 Kathmandu Z 16185 16223 16260 16298 73 152 249d 263 315.1C 
Kat42 Kathmandu R5 16093 16304 16309 16325 73 152 263 309.1C 315.1C 
Kat43 Kathmandu M38 16181 16223 16311 16319 73 246 263 315.1C 316 
Kat44 Kathmandu M33 16051 16223 16249 16250 73 194 263 315.1C 
Kat45 Kathmandu F1d 16093 16189 16284 16304 73 146 249d 263 309.1C 315.1C 
Kat46 Kathmandu R30b1 16129 16183C 16189 16193.1C 16298 16299 73 152 263 299d 309.1C 315.1C 373 
Kat47 Kathmandu U2b2 16051 16209 16239 16352 16353 73 146 152 234 256 263 315.1C 
Kat48 Kathmandu M33 16129 16223 16240 16362 73 195 263 309.1C 315.1C 
Kat49 Kathmandu M3 16102 16126 16223 16301 16344 73 263 297 315.1C 
Kat50 Kathmandu R6 16093 16179 16227 16245 16266 16278 16362 73 195 246 263 315.1C 
Kat51 Kathmandu M10a2 16066 16223 16293 16311 73 263 315.1C 
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Kat52 Kathmandu C4 16223 16298 16327 16357 73 249d 263 309.2C 315.1C 
Kat53 Kathmandu U7 16309 16318C 73 151 152 263 315.1C 
Kat54 Kathmandu M5 16129 16223 73 263 309.1C 315.1C 
Kat55 Kathmandu M3 16172 16223 16259 16324 16362 73 263 309.2C 315.1C 
Kat56 Kathmandu B5a1c 16129 16140 16182C 16183C 16189 16261 16266A 73 152 210 263 309.1C 315.1C 
Kat57 Kathmandu M43 16092 16223 73 263 315.1C 
Kat58 Kathmandu F1d 16189 16284 16304 73 146 249d 263 309.1C 315.1C 
Kat59 Kathmandu F1 16183C 16189 16193.1C 16304 73 249d 263 309.1C 315.1C 
Kat60 Kathmandu U2b2 16051 16209 16239 16244 16352 16353 73 146 152 234 263 315.1C 
Kat61 Kathmandu M33 16223 16271 146 152 263 309.1C 315.1C 
Kat62 Kathmandu D5a2 16172 16182C 16183C 16189 16223 16311 16362 73 150 263 309.2C 315.1C 
Kat63 Kathmandu M30 16179d 16223T  73 150 195A 263 315.1C 
Kat64 Kathmandu D4i 16093 16114 16223 16294 16318 16362 73 195 263 309.1C 315.1C 
Kat65 Kathmandu D4 16223 16243 16362 73 146 263 309.2C 315.1C 
Kat66 Kathmandu N1e'1 16223 16309 73 143 199 204 250 263 309.1C 315.1C 
Kat67 Kathmandu M43 16092 16223 73 263 315.1C 
Kat68 Kathmandu D5a2a1 16092 16164 16167 16182C 16183C 16189 16223 16266 16362 73 150 194 195 263 310 314d 315d 
Kat69 Kathmandu F1d 16183C 16189 16304 16311 73 143 146 154 249d 263 315.1C 
Kat70 Kathmandu A4 16125 16223 16290 16311 16319 16362 73 152 235 263 309.2C 315.1C 
Kat71 Kathmandu D4i 16114 16223 16294 16311 16318 16362 73 195 263 315.1C 
Kat72 Kathmandu M30e 16223 16234 73 152 195G 263 309.2C 315.1C 
Kat73 Kathmandu F1b 16182C 16183C 16189 16232A 16249 16304 73 152 249d 263 309.2C 315.1C 
Kat74 Kathmandu Z3a 16150  16185 16223 16260 16298 73 152 207 249d 263 315.1C 
Kat75 Kathmandu M13a 16145 16148 16188 16189 16223 16311 73 152 263 315.1C 
Kat76 Kathmandu R6 16093 16179 16227 16245 16266 16278 16362 73 195 246 263 309.1C 315.1C 
Kat77 Kathmandu A4 16223 16290 16311 16319 16362 72 73 152 235 263 315.1C 
TIB1 Tibetan G3 16186 16223 16274 16362 73 195 309.2C 315.1C 
TIB2 Tibetan M9a1a1c1b 16194 16223 16234 16316 16362 73 263 309.1C 315.1C 
TIB3 Tibetan M9a1b1 16158 16223 16234 16362 73 150 152 153 263 309.1C 315.1C 
TIB4 Tibetan M13a1b 16145 16148 16188 16189 16223 16381 73 152 263 309.1C 315.1C  
TIB5 Tibetan M9a1a1c1b 16194 16223 16234 16316 16362 73 263 309.1C 315.1C 
TIB6 Tibetan F1c1a 16111 16129 16266 16304 73 152 249d 263 315.1C 
TIB7 Tibetan M9a1a1c1b 16209 16223 16234 16316 16362 73 263 309.1C 315.1C 
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TIB8 Tibetan A4 16223 16248 16290 16319 16362 73 150 152 182 235 263 309.1C 315.1C  
TIB9 Tibetan G2a 16223 16227 16278 16311 16362 73 165 263 309.1C 315.1C  

TIB10 Tibetan F1 16147 16168 16183C 16189 16193.1C 16304 73 249d 263 309.1C 315.1C 
TIB11 Tibetan M9a1b1 16158 16223 16234 16325 16362 73 150 152 153 155 263 315.1C 
TIB12 Tibetan U7 16309 16318T 73 152 153 263 309.1C 315.1C 
TIB13 Tibetan M9a1b1 16158 16223 16234 16362 73 150 152 153 183 263 315.1C 
TIB14 Tibetan A4 16092 16223 16290 16319 16362 73 152 235 263 309.2C 315.1CC 
TIB15 Tibetan M13a1b 16145 16148 16188 16189 16223 16381 73 152 263 309.1C 315.1C  
TIB16 Tibetan F1 16183C 16189 16304  73 249d 263 309.1C 315.1C 
TIB17 Tibetan F1 16183C 16189 16304  73 249d 263 309.2C 315.1C 
TIB18 Tibetan HV rCRS 150 263 309.2C 315.1C 
TIB19 Tibetan G2a 16223 16227 16278 16311 16362 73 263 309.1C 315.1C  
TIB20 Tibetan M9a1b1 16158 16223 16234 16362 73 150 152 153 263 315.1C 
TIB21 Tibetan M9a1a1c1b 16223 16234 16316 16362 73 263 309.1C 315.1C 
TIB22 Tibetan M62b 16169 16223 16260  73 150 203 204 263 309.1C 315.1C  
TIB23 Tibetan F1 16147 16183C 16189 16193.1C 16304 73 249d 263 309.2C 315.1C 
TIB24 Tibetan D4g2a 16172 16223 16232A 16274 16362 73 263 298 315.1C 
TIB25 Tibetan G2a 16129 16172 16189 16223 16227 16278 16362 73 195 263 309.2C 315.1C 
TIB26 Tibetan M62b 16223 16260 16274 16295 16318 16320 73 150 203 204 263 309.1C 315.1C  
TIB27 Tibetan M9a1a1c1b 16223 16234 16316 16362 73 263 309.2C 315.1C 
TIB28 Tibetan A4 16223 16248 16290 16319 16362 73 150 152 182 235 263 309.1C 315.1C 
TIB29 Tibetan M9a1a1c1b 16114A 16223 16234 16316 16362 73 204 263 309.1C 315.1C 
TIB30 Tibetan M62b 16223 16260 16274 16295 16318 16320 73 150 203 204 263 309.1C 315.1C  
TIB31 Tibetan A4 16223 16290 16319 16362 73 146 152 235 263 315.1C 
TIB32 Tibetan M9a1b1 16158 16223 16234 16362 73 150 152 153 263 315.1C 
TIB33 Tibetan C4a1 16093 16129 16223 16224 16298 16327 73 150 249d 263 315.1C 
TIB34 Tibetan C4 16298 16327 73 143 152 249d 263 315.1C 
TIB35 Tibetan C4 16183C 16189 16223 16298 16311 16357 73 188 189 249d 263 310 315d 
TIB36 Tibetan F1 16182C 16183C 16189 16304 73 249d 263 309.2C 315.1C 
TIB37 Tibetan F1c1a 16111 16129 16189 16266  16304 16362 73 152 249d 263 309.1C 315.1CC 
TIB38 Tibetan C4 16183C 16189 16223 16298 16311 16357 73 188 189 249d 263 310 315d 
TIB39 Tibetan M9a1a1c1b 16129 16223 16234 16316 16362 73 146 263 297 309.1C 315.1C 
TIB40 Tibetan B4 16092 16182C 16183C 16189 16217 16261 73 152 200 204 263 309.2C 315.1C 
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TIB41 Tibetan F1d 16048 16182C 16183C 16189 16210 16304 16309 73 249d 263 309.2C 315.1C 
TIB42 Tibetan G3a1 16148 16153 16215 16223 16274 73 143 150 263 309.2C 315.1C 
TIB43 Tibetan G3a1 16215 16223 16274 73 150 182 263 315.1C 
TIB44 Tibetan M9a1a1c1b 16223 16234 16316 16362 73 263 315.1C 
TIB45 Tibetan M9a1a1c1b 16223 16234 16316 16362 73 263 309.1C 315.1C  
TIB46 Tibetan C4a1 16093 16129 16223 16298 16311 16327 64 73 249d 263 315.1C 
TIB47 Tibetan F1d 16145 16189 16284 16304 73 146 249d 263 309.2C 315.1C 
TIB48 Tibetan C5 16086 16174 16223 16288 16298 16327 73 249d 263 309.1C 315.1C 
TIB49 Tibetan M9a1b1 16158 16223 16234 16362 73 150 152 153 263 315.1C 
TIB50 Tibetan M9a1b1 16158 16223 16234 16362 73 150 152 153 263 315.1C 
TIB51 Tibetan M9a1a1c1b 16223 16234 16316 16362 73 263 315.1C 
TIB52 Tibetan M9a1b1 16158 16166d 16223 16234 16362 73 150 152 153 263 309.1C 315.1C 
TIB53 Tibetan G2a 16145 16223 16227 16278 16362 73 263 309.1C 315.1C 
TIB54 Tibetan A11 16093 16223 16290 16293C 16302 16319 73 152 235 263 309.1C 315.1C 
TIB55 Tibetan D4 16223 16256 16311 16362 73 200 263 309.1C 315.1C 
TIB56 Tibetan M9a1a1c1b 16129 16223 16234 16316 16362 73 263 309.2C 315.1C 
TIB57 Tibetan D4 16223 16256 16311 16362 73 200 263 309.1C 315.1C 
TIB58 Tibetan C5 16086 16172 16174 16223 16288 16298 16327 73 249d 263 309.2C 315.1C 
TIB59 Tibetan M9a1a1c1b 16223 16234 16316 16362 73 263 315.1C  
TIB60 Tibetan A4 16125 16223 16290 16311 16319 16362 73 152 235 263 309.2C 315.1C  
TIB61 Tibetan F1 16168 16183C 16189 16193.1C 16304 73 249d 263 309.2C 315.1C  
TIB62 Tibetan C5 16086 16172 16174 16223 16288 16298 16327 73 249d 263 309.2C 315.1C  
TIB63 Tibetan M9a1a1c1b 16092 16223 16234 16316 16320 16362 73 257 263 309.1C 315.1C 
TIB64 Tibetan D4q 16223 16256 16311 16362 73 200 263 309.1C 315.1C 
TIB65 Tibetan M9a1a1c1b 16223 16234 16362 73 150 152 153 194 263 309.1C 315.1C 
TIB66 Tibetan M9a1a1c1b 16092 16223 16234 16316 16320 16362 73 257 263 309.1C 315.1C 
TIB67 Tibetan F1d 16048 16182C 16183C 16189 16210 16304 16309 73 249d 263 309.2C 315.1C 
TIB68 Tibetan B4 16182C 16183C 16189 16217 16299 73 189 193 263 309.1C 315.1C 
TIB69 Tibetan M62b 16169 16183C 16189 16193.1C 16223 16260 16295 73 143 150 203 204 263 309.1C 315.1C  
TIB70 Tibetan F1 16168 16183C 16189 16193.1C 16304 73 249d 263 309.2C 315.1C 
TIB71 Tibetan A11 16093 16223 16290 16293C 16319 73 152 235 263 315.1C 
TIB72 Tibetan M61 16223 16270 16362 16381  73 152 263 309.1C 315.1C 
TIB73 Tibetan M13a1b 16145 16148 16188 16189 16223 16381 73 152 263 315.1C 
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TIB74 Tibetan M9a1a1c1b 16111 16223 16234 16316 16362 73 263 315.1C  
TIB75 Tibetan M13a2 16145 16168 16223 16257 16311 73 152 263 315.1C 
TIB76 Tibetan F1d 16145 16189 16193.2C 16255 16284 16304 73 146 234 249d 263 309.2C 315.1C 
TIB77 Tibetan G2 16223 16362 73 263 309.2C 315.1C 
TIB78 Tibetan A4 16223 16290 16319 16362 73 146 152 235 263 315.1C 
TIB79 Tibetan M9a1a1c1b 16223 16234 16316 16362 73 263 309.2C 315.1C 
TIB80 Tibetan D4j3 16184 16223 16311 16356 16362 73 263 309.1C 315.1C 338  
TIB81 Tibetan M9a1a1c1b 16114G 16223 16234 16316 16362 73 263 309.1C 315.1C 
TIB82 Tibetan F1 16183C 16189 16193.1C 16304 73 150 249d 263 315.1C 
TIB83 Tibetan D4g2a 16223 16274 16362 73 196 263 298 309.1C 315.1C 
TIB84 Tibetan F1 16182C 16183C 16189 16304  73 249d 263 309.1C 315.1C 
TIB85 Tibetan M9a1a1c1b 16223 16234 16258C 16262+C 16316 16362 73 263 309.1C 315.1C 
TIB86 Tibetan M9a1a1c1b 16194 16223 16234 16316 16362 73 263 309.2C 315.1C 
TIB87 Tibetan C4a1 16093 16298 16311 16327 73 152 249d 263 315.1C 
TIB88 Tibetan U2b 16051 16168 16172 16311 73 146 195 263 309.1C 315.1C 
TIB89 Tibetan M70 16214 16223 16297 16342 16381 73 236 263 315.1C 
TIB90 Tibetan F1a1 16129 16162 16172 16220 16304 73 152 249d 263 315.1C 
TIB91 Tibetan M8a 16223 16298 16319 73 263 309.1C 315.1C 
TIB92 Tibetan D4 16223 16362 73 263 309.1C 315.1C 
TIB93 Tibetan M9a1a1c1b 16223 16234 16316 16362 73 263 315.1C 
TIB94 Tibetan M9a1b1 16158 16223 16234 16362 73 150 152 153 183 263 315.1C 
TIB95 Tibetan M9a1a1c1b 16223 16234 16316 16362 73 263 309.1C 315.1C  
TIB96 Tibetan F1d 16183C 16189 16193.1C 16304 73 146 249d 263 309.1C 315.1C 
TIB97 Tibetan M9a1a1c1b 16093 16223 16234 16316 16362 73 263 315.1C 
TIB98 Tibetan M11a2 16173 16223 73 146 198 200 215 263 309.1C 315.1C 318 326 
TIB99 Tibetan C4 16298 16327 73 143 152 249d 263 315.1C 
TIB100 Tibetan D4i 16114 16223 16294 16362 73 195 263 315.1C 
TIB101 Tibetan F1d 16145 16189 16284 16304 73 146 249d 263 309.1C 315.1C 
TIB102 Tibetan HV rCRS 150 263 309.2C 315.1C 
TIB103 Tibetan M13a2 16145 16168 16188 16223 16257 16311 73 152 263 315.1C 385 
TIB104 Tibetan M62a 16147 16189 16193.2C 16223 16295 73 146 150 263 310 315d 
TIB105 Tibetan A11 16223 16290 16293C 16319 73 152 235 263 309.1C 315.1C 
TIB106 Tibetan Z 16185 16223 16260 16278 73 152 249d 263 309.2C 315.1C  
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TIB107 Tibetan M70 16214 16223 16297 16342 16381 73 236 263 315.1C 
TIB108 Tibetan C4a1 16093 16298 16327 73 152 195 249d 263 315.1C 

TIB109 Tibetan C4 
16053G 16183C 16189 16193.1C 16223 16298 16311 16320 16327 
16357 73 194 249d 263 310 315d 

TIB110 Tibetan M13a1b 16145 16148 16188 16189 16223 16381 73 151 152 263 315.1C 
TIB111 Tibetan M9a1a1c1b 16223 16234 16316 16362 73 263 309.1C 315.1C  
TIB112 Tibetan D5a3 16111 16182C 16183C 16189 16223 16360 16362 73 150 195 263 309.2C 315.1C 
TIB113 Tibetan D4j3 16184 16223 16311 16362 73 263 309.1C 315.1C 338  
TIB114 Tibetan D4 16223 16362 73 194 263 315.1C 
TIB115 Tibetan A4 16092 16223 16290 16319 16362 73 152 235 263 315.1C 
TIB116 Tibetan M9a1a1c1b 16194 16223 16234 16316 16362 73 263 309.1C 315.1C 
TIB117 Tibetan D4j3 16184 16223 16311 16362 73 263 309.2C 315.1C 338 
TIB118 Tibetan M9a1a1c1b 16223 16234 16316 16362 73 263 309.2C 315.1C 
TIB119 Tibetan M4''67 16092 16223 16289 73 263 315.1C 
TIB120 Tibetan D4j3 16184 16223 16311 16362 73 263 309.1C 315.1C 338  
TIB121 Tibetan F1d 16145 16154 16183C 16189 16193.1C 16284 16304 73 146 207 249d 263 315.1C 
TIB122 Tibetan Z 16185 16223 16260 16298 16319  73 152 249d 263 309.1C 315.1C  
TIB123 Tibetan F1 16183C 16189 16193.1C 16304 73 195 249d 263 309.2C 315.1C 
TIB124 Tibetan D4j1a 16086 16223 16311 73 263 315.1C 
TIB125 Tibetan G3 16223 16274 16286 16362 73 195 198 263 315.1C 
TIB126 Tibetan M9a1a1c1b 16223 16316 16362 73 263 309.1C 315.1C  
TIB127 Tibetan F1d 16183C 16189 16193.1C 16304 73 146 249d 263 309.1C 315.1C 
TIB128 Tibetan A11 16093 16223 16290 16293C 16319 73 152 235 263 315.1C 
TIB129 Tibetan G2 16223 16278 16362 73 263 309.2C 
TIB130 Tibetan A4 16223 16290 16319 16362 73 152 235 309.1C 315.1C 
TIB131 Tibetan F1c1a 16111 16129  16266 16295 16304 73 152 249d 263 309.1C 315.1C 
TIB132 Tibetan C4a1 16093 16129 16223 16298 16327 73 249d 263 309.1C 315.1C 
TIB133 Tibetan A4 16223 16230 16234 16290 16319 16362 73 152 235 263 309.1C 315.1C 
TIB134 Tibetan G2 16223 16294 16362 73 183 263 309.2C 315.1C 
TIB135 Tibetan M8a 16223 16298 16311 16319  73 263 309.1C 315.1C 
TIB136 Tibetan F1b 16182C 16183C 16189 16232A 16249 16295 16304 16311 73 249d 263 315.1C 
TIB137 Tibetan F1b 16183C 16189 16193.1C 16232A 16249 16304 16311 73 146 249d 263 309.1C 315.1C 
TIB138 Tibetan G2 16129 16223 16278 16362 73 263 309.1C 315.1C 
TIB139 Tibetan M9a1a1c1b 16093 16223 16234 16316 16362 73 263 309.1C 315.1C 
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TIB140 Tibetan M13a1b 16140 16145 16148 16188 16189 16223 16381 73 152 263 315.1C 
TIB141 Tibetan D5a2a1 16164 16172 16182C 16183C 16189 16223 16266 73 150 263 309.2C 315.1C 
TIB142 Tibetan F1b 16183C 16189 16193.1C 16232A 16249 16304 16311 73 146 249d 263 309.2C 315.1C 
TIB143 Tibetan M9a1a1c1b 16223 16234 16362 73 263 309.2C 315.1C 
TIB144 Tibetan M9a1a1c1b 16093 16223 16234 16316 16362 73 263 309.2C 315.1C 
TIB145 Tibetan F1 16182C 16183C 16189 16304 73 195 249d 263 309.2C 315.1C 
TIB146 Tibetan F1d 16093 16145 16183C 16189 16193.1C 16255 16304 73 146 152 249d 263 309.1C 315.1C 
TIB147 Tibetan R2 16071 16111 16172 16189 16311 73 150 152 263 315.1C 
TIB148 Tibetan G3 16223 16274 16362 73 195 263 315.1C 
TIB149 Tibetan F1c1a 16111 16129 16266 16304 73 152 249d 263 315.1C 
TIB150 Tibetan M9a1a1c1b 16111 16223 16234 16316 16362 73 263 315.1C 
TIB151 Tibetan A11 16093 16223 16290 16293C 16319 73 152 235 263 315.1C 
TIB152 Tibetan M9a1a1c1b 16223 16234 16316 16362 73 263 309.2C 315.1C 
TIB153 Tibetan M9a1a1c1b 16223 16234 16278 16316 16362 73 263 315.1C 
TIB154 Tibetan F1 16183C 16189 16304  73 249d 263 309.2C 315.1C 
TIB155 Tibetan M9a1a1c1b 16093 16223 16234 16316 16362 73 263 309.1C 315.1C 
TIB156 Tibetan A11 16223 16234 16290 16293C 16319 73 152 235 263 309.2C 315.1C 
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Supplementary Table 2. MtDNA Haplogroups typing by RFLP, Primer-mediated RFLP 
and sequencing 
 

Haplogroup Nucleotide Position tested* Typing Method 

A 663 HaeIII (+) 

B4'5 8281–8289d size detection 

C 13263 AluI (+) 

C4 6026 Sau96I (-) 

C5 595.1 BseRI (-) 

D 5178A AluI (-) 

D4 3010 BccI (-) 

D4j 11696 DdeI (+)** 

D4e1a 14470 AccI (+) 

D5 5301 BtscI (-)** 

D5a 12026 HincII (+) 

F1 12406 HincII (-) 

F1a 4086 HphI (-) 

F1b 12633 Sau96I (-) 

F1c 10454 Sequencing 

F1d 15402 MboII (+) 

F2 13708 BstNI (-) 

G 4833 HaeII (+) 

G2 5601 Sequencing 

HV 14766 MseI (+) 

H 7028 AluI (+) 

JT 15452A HpyAv (-) 

M 10400 AluI (+) 

M2 447G NIaIII (-)** 

M2a 12810 BccI (+) 

M3 482 BccI (+) 

M4''67 12007 Bsp1286I (-) 

M4 6620 Tsp45I (-) 

M5 1888 Cac8I (-) 

M8 4715 Hpy188III (-) 

M8a 8684 MnlI (-) 

M9 4491 BccI (+) 

M9a1 1041 NIaIII (+) 

M9a1a1c1b 7697 BfaI (-) 

M9a1a2 7256 BtscI (-) 

M10 8793 DdeI (-)** 

M11 6531 MseI (+) 

M13 6023 AluI (-) 
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M30 15431 HgaI (-) 

M31 15440 HaeIII (+) 

M33 2361 TspRI (-) 

M34 3010 BccI (-) 

M35 12561 AluI (-) 

M38 15487 AvaII (+) 

M43 11696 DdeI (-)** 

M61 5582C Sequencing 

M62 15520 HaeIII (+) 

M70 8867 Tsp45I (+) 

N 10873 MnlI (+) 

N1e'1 4529T BtsI (+) 

R 12705 MboII (-) 

R2'JT 4216 NIaIII (+) 

R5 8594 MboI (-) 

R6 12285 BtsCI (+) 

R30 8584 Sequencing 

U 12308 HinfI (+)** 

Z 6752 BfaI (-) 

Z3 10208 HpyAv (+) 
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VI. CONCLUSION 

In the present work, the genetic diversity of a general population of Tibet and 

three Nepalese collections, namely Tamang, Newar and Kathmandu, were examined 

using three different marker systems, including autosomal STR, Y-STR and mtDNA. The 

present study complements our previous Y-chromosome data from these four 

abovementioned populations (Gayden et al., 2007), thereby providing a comprehensive 

view of genetic variation in people of the Himalayas. The results from the autosomal 

STR data suggest a Northeast Asian ancestry for the Himalayan populations with 

subsequent genetic admixture in Kathmandu and Newar populations from South Asia. 

Given the geographical proximity of India and Nepal and their strong historical ties, a 

significant Indian contribution to Newar and Kathmandu gene pools is plausible. 

However, South Asian influences in Tibet and Tamang are negligible, most likely due to 

the natural barrier presented by the Himalayas. Interestingly, unlike the Y-chromosomal 

data of Tamang, which is mostly composed of the East Asian Y-haplogroup O3a5c-M134 

(Gayden et al., 2007), its mtDNA pool consists of an appreciable level of Indian lineages, 

suggesting a male-mediated migration of the ancestors of the present day Tamang 

population from the Tibetan plateau to the southern slope of the Himalayas in Nepal, 

where they admixed with the local females. In addition, the Nepalese gene pool harbors 

ancient Indian mtDNA haplogroups such as M2, R5 and U2, whose spread may be 

associated with the initial peopling of South Asia (Metspalu et al., 2004). In contrast, Y-

haplogroup R in Newar and Kathmandu may be a recent arrival in the valley, probably 

with the expansion of the Indo-European language. Finally, the Y-STR profiles generated 
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will be useful in establishing national databases for both the Nepalese and Tibetan 

populations, for individual identification, paternity testing and population genetic studies. 
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