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[Abstract] Objective To understand the distribution frequencies of alleles and genotypes in hamp gene

single nucleotide polymorphisms (SNP) in plateau population,and to compare their distribution differences a-
mong different ethnic groups. Methods The hamp gene SNP in plateau population was detected by adopting
the single-base extension PCR and DNA sequencing. One hundred and ninety-seven cases of Zang nationality
and 190 cases of Han nationality in the highland population of China (Tibet) were selected as the study sub-
jects. Then the genotype and allele frequency distribution differences were compared by combining with the
SNP classification data of the four groups European, African, Japanese and plain population(Beijing) published
by the Human Genome Project and the five groups (East Asia, Europe, Africa, America and South Asia) pub-
lished by the One Thousand - Genome Project. Results The study found that 8 SNP loci existed in the high-
land populations (Tibet), which all were located in the intron area of hamp gene. No statistically significant
difference in 8 loci was found between the highland population and the plain population (Beijing). Compared
with the other populations,the difference at the rs8101606 locus compared with Europe population and Africa
population had statistical significance;the difference at the rs7251432 locus compared with Japan population
and Africa population had statistical significance, the difference at the rs2293689 locus compared with Europe
population and Japan population had statistical significance,and the difference in the rs55863037A/G allele
frequency only compared with Europe population had statistical significance. Conclusion The hamp gene poly-
morphism exists in the highland population of China (Tibet), which shows significant difference compared
with other ethnic groups.
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PR RS T R e m oy B G Y,
g 22 5 1 (single nucleotide polymorphism, SNP) X}
R B PN TR 7 g &R DNA JF 5] £ 35
ML T e B RO B R A R R AE Y . RS
R 2% B v DR b A R R e T DO CHES L Bk
R AT B E LR MR R R TR 2 S
PE7E e N A X Bk A 2R R Y 3R 8 2 R A R T IR 2D
DLAIE . PR AS BIF 938 3 XoF P e R I AL N 1Y
BRI R H P (hamp) #EATAEE . 24 hamp N F X SNP
55 R AR AR OGP 2 A5 A G I B8 Bl
1 #EREFE
1.1 — ke BH201649 A1 HFE20174 8 A
31 H T8 6 DX B BUGT 5 J80HR I 25 A 1= e 7 R0
ARG, felt B & Hh Bt ML 326 B 387 i), H W i e 197 1)L I
JB& 190 fi ARy 18 ~60 2 . BF 5T X 34K 0 s A1 7
VU Rk DX I A A0 580 G2 X6 AS A 5 R ]
1.2 Jjik
12,1 iigicses DNARIC M2 N o =
B CEDTA-K) FEER M4 CHE BT A 4 5 S Ja] i ik I
2 mlL, fff H I % 2% P 41 DNA $2& B 7] & $2 B DNA
(RIAFEABRAED , —80 CTLRAEH I,
1.2.2 51¥msit 568 R PCR 44 7 k£
W hamp FEP SNP, 5] 9 H] Primer5 F 83t (%
Dy A TAEY TR CEE WA RAE SR
Fx1 6X5IMEINRERFR
JBJGREE PCR =4

ElL/EZ L)l ) S
hampl ~ 5-CAA CCC TGT TCC CTG TCG-3'(F)

5-AGT GCT CGG GTG TCT CCA-3'(R) 56.5 382
hamp2 ~ 5-GTT CCC GCT TAT CTC TCC CG-3'(F)

5-CTA CTG TGT GGC GAA TGG GT-3'(R) 60.0 971

hamp3 ~ 5-ATG AAG CAC CGA GTG ACA GG-3'(F)

5-GCT TAT GGG GGC TTC CTC TT-3'(R) 60.0 692
hampt  5-GTG GGA CTT GGG GAT AAG GC-3'(F)

5-AGA GGT GGG GTC TGG TTG TG-3'(R)  60.0 586
hamp5  5-AGA AAA CCA CAA TCT CAC TGG G-5'(F)
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1.2.3 PCR¥#IKR S5 %M &M 30 uL 1 PCR
YRR H AL 2 X mix(TsingKe) 15 pL (¥
BE R 100 pmol/L ) F/R 519145 2 pL N 80 pg/
mL ) DNA #i4R 2 pL 1 ddH.O 9 pL. R & F:
95°C WA 5 min,94 CAME 30 s, k2B AR B
k305,72 ‘CIEAH 30 s. A 30 MEH . PCR P&
aifb )5 AB 3730 X L Genetic Analyzer M 7 ¢ 3 47
WP W 77 45 5 ] chromasl. 62 #F47 FE I A 7347 .
1.3 it RAXFEZITERITERE
SNP 7 s 1 35k PR 70 R0 45 A7 386 DRLAI 38 8 AR F 9 17
R 2 2153 A 4K 5 SNP %48 )% Chttp: //www. ne-
bi. nlm. nih. gov/projects/SNP/) /A 17 i) HoAth A FE (B
AR L B A F0 [ 50 9 SNP 43 BUBCHE UE AT HE
LG4y MR ol SPSS17. 0, 80 kR R .
PRI o* Ko g0 F Fisher's K5 86K %, L P<C0. 05
R ESEGITFE L.
2 % S
2.1 R ONHE COU 0D 268 3R SE R SNP A A I 5
ST SNP KGN &5 5 & B, 78 = R CHE PRSI 8 A4S
SNP i i, 285 NCBI %48 & b xd & 30, i3 05 2 5]
J rs8101606, rs7251432, rs2293689, rs10416533,
rs55863037 Ml rs149358257, Hrf rs7251432 {37 i LU
AG SN A i 2 WL, fE = R N BE R 52, 4600
rs10416533 {7 fi LA TT LR B 2 WL 78 3 R B
17 66. 67 % ;1s55863037 v s LA GG 3 [ AL fp 2 UL, 7F
B BET 5 56.07 % 5rs8101606 o7 5 LA AA KR 7
B2 e E B 5 98, 19% ;152293689 £ £ LU
CC 2 WA f 2 W, 78 @ 5 AN B o 5 89. 95205
rs149358257 A 5 L GG JE R i 22 WL L 1 5 DN
99,74 %, L 2,

B K 2] |3k 6 4~ SNP {3 540, AR BFIT R B T
2 BRI ZE LB SNP 07 45, BE 2 #2588 SNP %%
FE (NS KY987517. 1, KY987518. 1), WKl 1A.B,
Horr KY987517. 1 s LA GG F& R BY e 2 UL, #F 15 iR
NHE s 82,4306, DL G A5 56 B B 8 DL, 78 A o

5-GGA AGG GAA TGT GAG CAG GG-3'(R)  59.5 813 N o
hampf 5-AAG GCC CCT CCT AAG AGT CC-3'(F) H 91,2106, KY987518. 1 figi BL AA JEIN BB Z 0L
5-CAA CCT CCA GGA CAC ACC AG3'(R)  59.2 602 FE fm JEREH (5 99, 7400, DL A SF A 5L B B R DL L AE
ABE S 99.87% (% 2),
*2 BEAE(AR FEAAM SN SNP L a EFBAM R EMIAR2(%),n=2387]
SNP {7 5 FE R R SNP {7 5, e gis|
rs7251432 AA GA GG rs7251432 A G
111(28. 68) 203(52. 46) 73(18. 86) 425(54.91) 349(45. 09)
rs10416533 cc CT TT rs10416533 C T
7(1.81) 122(31.52) 258(66. 67) 136(17. 57) 638(82. 43)
1$55863037 AA GA GG rs55863037 A G
17(4. 39) 153(39. 53) 217(56.07) 187(24. 16) 587(75.84)
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Gik2  BEAE(ER)FRIM S A NP LR E TR RS IAEL (%) ,n=387]
SNP fi £ He 7 A SNP fif x5, SR VE
rs8101606 AC AA rs8101606 A C
7(1.8D) 380(98.19) 767(99.10) 7€0.09)
rs2293689 CcC CT rs2293689 C T
348(89.95) 39(10. 05) 735(94.96) 39(5.04)
rs149358257 GG GA rs149358257 G A
386(99.74) 1€0. 26) 773(99.87) 1€0.13)
KY987517. 1 GG GT KY987517.1 G T
319(82.43) 68 (17.57) 706(91.21) 68(8.79)
KY987518. 1 AA AT KY987518. 1 A T
386(99.74) 1€0. 26) 773(99.87) 1¢0.13)
e 213907700 0 TN SO SIS S AE 1855863037 A /G AF A HE PR A 1 AR5 B AT
BSASE X U ¢ AR SIS
“ L AE rs149358257 i i 1) GA FE R AL I BLTE

Query 1 AGCAGGT GTCTCARAGGTCCAC TGCACCC
: LOLULELLLLEELEEEEEEEEEEEE PLLEEELLLELLELELELLEEEELEEETEEE L
sbjct 35777237 AGCAGGT' CCAC CTGCCATCCTCTGCACCC 35777296

A:KY987517. 1 SNP {3 & ;B: KY987518. 1 SNP {3 &
B 1 BEAB(AER)DPHELIAW 2N SNP AL AWAE

2.2 R ONHE G 0D Hh s 5 DU 2 ) ) Ak R 2R
WS MG B 7B &AM KY987518. 1 i
MEEE R AT BUR S8, HAy KY987517. 1
HOH OB DL K rs8101606, rs2293689, rs149358257 .,
rs7251432.rs10416533 . rs55863037 [ 7 A~ M5 7F &
JECN T CIG 60 ) 1740 9 2 R IOU e 6 401 1) 3 A 22 S ¥ o 42
P X (P>0.05), 13 3,

2.3 R HE P 90O 5 ON 2 I IR A R B R e 4
A NBER) SNP Hed AR R 43 ) 808 1 b
hamp 1) 3& K £ & M rs8101606. rs7251432 LU K
rs2293689 5 JF A (VG50 A HE , 723X 3 4> SNP fif
B RS TPR AR AL RO M ¥ 22 RIS h 24 5 3 T
TE rs8101606 v i b R (PG 30D 5 BRI B AN 3R
WMAHBEA L 22 S A G # 3  7E rs7251432 L5 H
AFAE PN A BEAH b 25 5 G0 2% B L 7 rs2293689
P LSRN H A NBEZ S A SR L (R D,
XA]BE 5 R PO D 5 R AR U0 S B A i i
ZRAK,

2.4 R ONEE (P ED 2R 2R B SNP 5 T A&
Mt 5 AN AR A T SRR 4L R B PR
R TR 2 A E N rs10416533,
rs55863037 Fll rs149358257 Ml K K 4, 55 &5 J5L A Bt
CPG 70 XF e s 45 5 & B, 7E rs10416533C/ T %5 4 5 [l
510 N B N AN @ I | SR S o W5 v e o

JEONHRE CPY 0D AR S R & T DR L AR 9L 58 [ L g I

N R BB (FR 5,
* 3 SEANE(AR)POKEERE SNP EFHE
SAE LB [n(0) ]
SNP {1 % Rk n s P
KY987517. 1 GG GT
MR 197 182(47.03) 35(9. 04) 0. 086
BUE 190 137(35.40) 33(8.53)
KY987518. 1 AA AT
WO 197 196(99.49) 1€0. 5D 0. 325
P 190 190(100) 0
1s8101606 AC AA
WO 197 4(2.03) 193(97. 97 0.739
WHE 190 3(1.58) 187(98. 42)
152293689 cC CT
WO 197 180(91.37) 17(8.63) 0. 335
DUE 190 168(88.42) 22(11. 58)
15149358257 GG GA
WEiE 197 197(100) 0 0. 308
DUE 190 189(99.47) 1€0.53)
1s7251432 AA GA GG
WOE 197 56(28.43)  103(52.28)  38(19.29) 0.841
DU 190 55(28.95)  100(52.63)  35(18.42)
1510416533 cC CT TT
WEE 197 6(3.05)  67(34.01)  124(62.94) 0.053
DU 190 1€0.53)  55(28.95)  134(70.53)
1s55863037 AA GA GG
WO 197 12(6.09)  81(41.62)  104(52.79) 0.086
B 190 5(2.64)  72(37.89)  113(59.47)
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x4 EREAHEARSALERATIHRG 4 MAFRKARERN SNP EERSARLEK ()
rs8101606 rs7251432 rs2293689
AT
AC AA cC AA GA GG cC CT TT
PN ACLT D) 1.81 98.19 0 28. 68 52. 46 18. 86 89. 95 10.05 0
R B D 2. 44 97. 60 0 39. 00 48. 80 12. 20 88.90 8.89 2.20
P 0.706 0. 403 0. 388
e 36. 30 61.10 2.70 24.10 51. 80 24,10 100 0 0
P <0.01 0.306 <0.01
BN 5.81 94. 20 0 47.70 47.70 4. 65 79. 60 15. 90 4,50
P 0. 149 <<0.01 0. 020
E B 23. 00 74. 30 2.70 73.50 24. 80 1.77 85. 00 15. 00 0
P <<0. 01 <<0. 01 <0. 01

x5 EEAE(AR STAZEEATIHRE 5 MAR
REREREE SNP EMEERELLR ()

rs10416533 rsb5863037 rs149358257
NHE
C T A G G A
R OARECPER)  17.57 82.43  24.16 75.84  99.87 0.13
AR 16.57 83.43  22.42 77.58  99.40 0.60
P 0.852 4 0.736 8 1.000 0
el 12.62 87.38 13.02 86.98 100 0
P 0.328 6 0.045 2 0.316 1
17 16.79 83.21 25.34 74.66 100 0
P 0.852 4 0.869 4 0.316 1
*H 21.18 78.82 24.21 75.79 100 0
P 0.592 4 1.000 0 0.316 1
[ZR1 15.64 84.36  14.93 85.07 100 0
P 0.706 6 0.108 2 0.316 1
3 i ®

BRAH 2R & — b JH 20 B o W JS R E N i K Y
YR 175 5 P B 2R 1 7 AR PO G SR
it Z W SE gk B R A 5l B RIT A 2
T 2 AR 5 2ok /0 W) 25 36 128 I 5 22 Mg e » 2 N2
() (B 3 B T AR KA RZ -, R T AR B A il A A R
ENFERR A & TR AR X — AR 2S5 A
A R 2 AR A S, HRTEANEED . N THA
] RE R AT 1 22 55 IS 45 11 DR YA 7 $2 (it e
fih , %P5 SNP BB SR A7 b 22 . PR bk, AS F 55 e
TR ARER hamp KK SNP ST, di SRR R R
DN HE 5 A [A] NHE Y 58 B R0 5 A =2 1) A A

AR B kW& R N B, 7E rs8101606,
rs7251432.rs55863037 5 A 23k (A 4L 11 K| H 2 A 19
ARG E R RURE KA & IR N7 7E
— A~ rs149358257A/G 7 15 » HAEAR N HE & B, 4
I rs149358257A/G A 5 W fig & 7= W A BF B ¢ 41

0, PR ARBIE 5 HE I hamp f) SNP {37 g5 1 3% A
Ay A v] Re 5 R 25 A O, T AE AR B S P ik R &
B hamp (5 — SNP i s 5B A mR AL H
A9 EK Y] hamp 1Y SNP i g rs7251432 76 048
P S A N 2 B G B 22 7Y CHEN 450
WF5% &I hamp [ rs7251432 o 45 3 PR 0 0 55 o7 Kk
PRI A0 23 7 77 90 e D DU N HE DY TR 4R Rk e B 2
6] G 2 3 22 55 LILLVIS 41 #fF 58 & B hamp 3 A
rsT251432 A/ G v 15 55 A Jk P01 38 43 A 76 17 3 3l iog
FBE SRR B B A 25 5. A et R 2 I R AT AR
Y5 B 2= b & 8L hamp A% 0 BEHYY L H U
B hamp JE R 580 2 A — & 1 ORI . (HJ&, & 5
HE PG 1) 4% B8 K7 1 T = 2 5 T8 1 Bk AR i 2k
AT 51 e At o DA S 75 23 5] ke At e o, 7
AHEFE IR KRR AT HE— 2 BT 7 ST S 1 I AR B
A Z2 W T80 0 BE— 20 BF 9T DR OB Bk 2R K
S AL . A B B ) A R T XN 2 4T hamp
1) SNP 37 o5 1 BIF 5t 2 AR BF 5 1) B BT Z AL

25 TR, hamp JEPR SNP {7 & 35 P 780 1 25 o7 3
PRI 23 43 A CEAS [R) B v S 4 7 25 5 A 6 it AR 2 0
L RIS Sk 06 Z R e , HL 3 PR AR R A5 A3 3 PR O R 22
k5 R R AR B

H AT 8RB 2 i 098 & B, SNPRE 52 i) 31 i [
T REN ™ o A5 38 3 X @ A B hamp % SNP
Sy TURCHEAF 58 & IR U 2 1 8 > SNP i 45, #8 7 F
hamp JER B N & F X, 0 5 £ A W 5 8 SNP
A R AEAE 22 5 N BFSEA TR A B hamp JE[H] SNP F
BRI AR G 92 9 1 Kk B & R 22 ) 1 56 R 4 416 B8 K
it A TR R B hamp K& AR G 09 826 A 52
o 7 S [ o 1 Rt 3ol T 26 B A R Y 22 L R — A5 R
97 114012 DB 418 A3 T 2 1) 43 38 4 B8
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