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Abstract The samples were sequenced at different altitudes of the flower leaf by using Hiseq Illumina 4 000
platform. The number and distribution characteristics of SNPs (Single-nucleotide polymorphisms) were analyzed
and compared. A total of 316 759 896 sequences were obtained, and 47 513 984 400 base were generated. After
assembly, there was 109 578 unigenes with average read of 594.83, meanwhile 134 443 transcrips were obtained
with average read of 710.62. They covered 65 180 558 and 95 537 959 bases, respectively. When original data was
compared with assembled sequence, SNP sites were examined. The number of SNPs in samples of MH was higher
than in MKH. The number of A/G type was higher than C/T type for all transform types SNP. However, the
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number of A/T type was the highest in transversion types, following by C/G, T/G and A/C. The ratios of Ts/Tv
were higher in MH than those in MKH. The variation sites in the third codon were accounted for the largest
proportion, the numbers of variation site in 3'UTR were almost the same, and they were higher than variation in
5'UTR. Intensive radiation in high altitude areas, especially the UV-B radiation could be absorbed by DNA and
protein molecules, causing DNA damage and mutation. The variation sites in the first and second codon were
higher in MKH than in MH probably related to high elevation of MKH.
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16
Table 1 Sequencing result of six samples
(bp) (%) Q 20% Q 30% GC %
Sample Serial number Base number (bp) Error (%)
mh-1 41574 512 6236 176 800 0.016 0 94.76 89.22 48.5
mh-2 40 891 592 6133 738 800 0.016 3 94.60 88.92 48.46
mh-3 37707 074 5 656 061 100 0.016 2 94.64 89.00 48,51
mkh-1 63 661 572 9549 235 800 0.0117 96.86 93.29 48.69
mkh-2 57 929 430 8689 414 500 0.0117 96.86 93.31 48.54
mkh-3 74995716 11 249 357 400 0.0115 97.02 93.58 48.50
/ 316 759 896 47513 984 400 48.53
Total/Average
2 SNP
Table 2 The result of assembly 6
Unigenes Transcripts MK  4458% MKH  43.35%,
109 578 134 443 MK 16.35%
Total sequence number MKH 16.65%., 3UTR MH
65180558 95537959 MKH 11.66% 11.65%. 5UTR
Total sequence base 3UTR ( 4.
GC 45,71 45.17
Percent GC 2
15769 15769
Largest transcript o
201 201 DNA (Stamatoy-
Smallest transcript annopoulos et al., 2009).,
594.83 71062 (Kotova and Hemminki,
Average length
N50 946 1197 2005), MKH 3600 m
MH 2230 m MKH
2191421227 22 268 MH
SNP 21803 . AIG ° Uve  DNA
3 c/T 3 DNA (Rastogi
11 310.11 187 11981 etal., 2010), MKH (32 886) SNP
SNP 11 493 MH (33 312) SNP
A/T (10.10%) C/G (9.00%)
TIG (7.96%) A/C (7.43%) ( 3). o
MKH 3 SNP Bird (1980) Gruenbaum  (1981)
21363.20094 22213 DNA 5- (5-methylcytosine, 5mC)
SNP 21 224, AIG T CIT SNPs
(10 649, 32.39%) C/T (10 575, 32.16%). o
3 11 853.10 938 (Chao et al., 2009; Kazuhiro et al., 2011).,
12 197 SNP 11 662 6 AlIG
AT (10.21%) CIT CIG AIC TIG
C/G (9.15%) T/G (8.14%) AJIC (7.94%) ( 3). ( 3
SNP Ts/Tv MH GC ( 48.53%) 4853 ( 1),

MKH ( 3o
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3 SNP
Table 3 The types of SNPs
Ts/Tv
Type Transition Transversion Total
CIT AIG AIT A/C T/G CIG
MH-1 10859 (32.68%) 11 055 (33.27%) 3306 (9.95%) 2432(7.32%) 2622(7.89%) 2950(8.88%) 194 33224
MH-2 10571 (32.56%) 10 706 (32.98%) 3305 (10.18%) 2415 (7.44%) 2558 (7.88%) 2909 (8.96%) 190 32464
MH-3 10993 (32.10%) 11275(32.90%) 3486 (10.18%) 2576 (7.52%) 2781(8.12%) 3138(9.16%) 1.86 34249
10 808 (32.45%) 11012 (33.05%) 3366 (10.10%) 2474 (7.43%) 2654 (7.96%) 2999 (9.00%) 1.90 33312
Average
MKH-1 10575 (31.84%) 10788 (32.48%) 3362(10.12%) 2663 (8.02%) 2762 (8.31%) 3067 (9.23%) 1.80 33217
MKH-2 10033 (32.33%) 10061 (32.42%) 3211(10.34%) 2456 (7.91%) 2461 (7.93%) 2810(9.01%) 1.84 31032
MKH-3 11116 (32.30%) 11097 (32.28%) 3503 (10.18%) 2712(7.88%) 2813(8.17%) 3169(9.21%) 1.82 34410
10575 (32.16%) 10649 (32.39%) 3359 (10.21%) 2610 (7.94%) 2678(8.14%) 3015(9.15%) 1.82 32886
Average
4 SNP
Table 4 Statistics of SNPs in different sites
SNP
SNP site
5'UTR 3UTR
Sample First coden Second coden  Third coden Uncertain Total
MK MH-1 5423 (16.23%) 4017 (12.09%) 15039 (45.27%) 2510 (7.55%) 3918 (11.79%) 2317 (6.97%) 33224
MH-2 5302 (16.33%) 4011 (12.36%) 14568 (44.87%) 2607 (8.03%) 3741 (11.52%) 2235 (6.88%) 32464
MH-3 5649 (16.49%) 4318 (12.61%) 15268 (44.58%) 2787 (8.14%) 3995 (11.66%) 2232 (6.50%) 34249
5458 (16.35%) 4 115 (12.35%) 14958 (44.91%) 2635 (7.91%) 3885 (11.66%) 2261 (6.78%) 33312
Average
MKH  MKH-1 5546 (16.70%) 4 140 (12.46%) 14604 (43.97%) 2741 (8.25%) 3855 (11.61%) 2331 (7.02%) 33217
MKH-2 5189 (16.72%) 3912 (12.61%) 13450 (43.34%) 2528 (8.15%) 3600 (11.60%) 2 353 (7.58%) 31032
MKH-3 592 (16.54%) 4274 (12.42%) 14702 (42.73%) 2858 (8.31%) 4039 (11.74%) 2845 (8.27%) 34410
5476 (16.65%) 4 109 (12.50%) 14 252 (43.35%) 2709 (8.24%) 3831 (11.65%) 2510 (7.62%) 32886
Average
(TSITV) 0.5 (TS) (Li etal., 1984; Wakeley, 1996).,
(A G C T, 4 )
(TV) A CT G ( , 2008),
CT, 8 ) 0.5,
TS/ITV  SNPs o
05(MH  MKH 190 SNPs
1.82, 3). TSITV 0.5
“ " (Collins et al., 1994)., °
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(Kraus, 2011; Aslam et al., 2015 6
2012), (3 600 m)
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