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Abstract:  Objective To investigate the distribution of single nucleotide polymorphisms (SNPs) loci
rs2019107 and rs741745 of STK11 gene in normal females of Guangxi Zhuang ethnic group and to compare it
with that of different ethnic groups. It aims to provide a reference for studying the relation between STKI11

gene mutation and disease susceptibility in different regions. Methods The iIMLDR technique was used to de-
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tect the genotypes of STK11 rs2019107 and rs741765 in 351 normal females of Guangxi Zhuang ethnic group.
DNA sequencing was used for verification. The genotypes and allele frequencies of the two loci were calculated
Results TC
(52.99% and 50. 71%) was the main genotype of rs2019107 and rs741765 in normal female population of

and compared with those of different populations in the Thousand Genome Project database.

Guangxi Zhuang ethnic group. The rs2019107 genotype of normal female population of Guangxi Zhuang ethnic
group was significantly different from those of normal female population in The United States, Europe and In-
dia ( P <C0.05), and the distribution frequency of rs2019107 allele was significantly different from that of Eu-
ropean population ( P <C0. 05). The genotypes and alleles of rs741765 were significantly different from those of
The ge-

normal female populations in Africa, America, Beijing, Europe and India ( P <{0.05). Conclusion

netic polymorphism of STK11 rs2019107 and rs741765 is found in normal female population of Guangxi Zhuang

ethnic group, and the genotypes and alleles of STK11 gene have racial differences.
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B A0 A 1R 28 Ik K. LRRK2 rs10878441 CC
B PR 5 v ) OB v LR R Y OR RS A OGN
. A BF 588 78 4> B STKI1 % A rs2019107 F
rs741765 o7 p FE R 7Y R A5 o7 BE D AE R ) £ pk B R
()53 A 22 5%, STK11 3 K 28 A8 78 A [R] A B 5 9505 &
TR 1 B 5T AL S KR
1 X&R5H%E
1.1 #FFEX% BEHLBEEL 20182019 4E7E) Fi A4 VT
PR 15 27 o B Ja 12 o £t 5 A A, v oo 2R A7 £t R AR P ot
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1.2.1 R4 DNA W SREM RN L0 = 1
w5 ml TR PUEEE . A H R I AE 2 7] DNA
PR & 48 B 5T 40 H 1 DNA 58 -80°C KA A
.

L2.2 516G McmER RN 5192 [ R %5
&5 M b0 A BN @) FHAE 28 Primer3 3K 143511 A ik
(WL 1., BHHEE 1 ol DNA FEARH 11% agarose H
HEAT 0T i A A DA Rk BE AR T SR JE AR R A T v B R
FEACH BB TAEW BE 5~ 10 ng/pl; # % ] HotStar
Taq(Qiagen 2~ ") # 17 Z #H PCR, PCR K M & & (20
©D) : 1xGC-1 buffer(Takara 2+ #),3. 0 mM Mg*" ,0. 3
mM dNTP,1 U HotStarTaq polymerase (Qiagen 2
A]) .1 pl B DNA fil 1 ul £ PCR 5%, PCR &
F:95°C 2 min; 11 MEFR(94°C 20 5,65°C 40 s,72°C
1.5 min) ;24 ME R (94°C 20 5,59°C 30 s,72°C 1.5
min) ;72°C 2 min, £ PCR =#4ifk . £ 20 ul PCR
FEYIF M A 5 U SAP fiff #1 2 U Exonuclease 1 [iff,
37°CH¥E 1 ho#RJ5 75°C K 15 min #F7 £ & PCR
Walifh, R NER 10x EEZE MR 1 ol SR %E
B2 0. 25 pl S"HEETIWIR AW (1 oM. 4 pl, 3" %2
SIYR AW (2 pMDO. 4 pl 4ifk)5 Z & PCR =¥ 2
pl ddH, O 6 pl RA)., BEAZFEF 38 DH I (94°C 1
min,56°C 4 min), HEEW 1 pl BBEFWEE =Y. 5
0.1 pl Liz500 size standard,9 pl Hi-Di JE%4J,95°C 78
£ 5 min J5_F ABI3730XL 4% 3 i 6 40 4% e Pk 4
SR =Y, SNP 48 ] GeneMapper4. 1 (Applied-
Biosystems, USA) # 4 3k 73 ¥7 , i J& F DNA il 75 3%
BE . IR BT 1 R R AL Ao 4T .
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£ 1 rs2019107 F rs741765 L S BI5IH15 B
V7 25, L)
rs2019107 WS 5" -AGCACCATACCCTCCCTGTGGT-3'
Tenl4 .5 -CGACCTGGCCTGGTAGGATCTC-3'
B .
FC:5' -TCTCTCGGGTCAATTCGTCCTTCTGCTCCAGGGTGTCCTCATGC-3'
FP.5'-CGGTGCTGGCCGGCGTGTTTTTTTT-3'
FT:5-TGTTCGTGGGCCGGATTAGTCTGCTCCAGGGTGTCCTCACGT-3'
rs741765 S 5" - TGGTTTGCCAGGTCCCTCAG -3’
TSI :5'- AGATGGACGGACGGCCAGT -3’
ju L/
RC:
RP:5-GAGGGTGAACAGGGCCCATTTTTTTTT-3'
RT:5-TACGGTTATTCGGGCTCCTGTCCCTCTGGGGTGGGAGTGCA-3'
1.3 AR R A 3k PR 0 0 46 A7 S DA 0 A A 23 5 3 3K FRERAE L THETE R DL E 433 (V0 o . 9 4T ] 3 R A

VOIS BUNE PSR B ki€ LN VE | NS S [
T H A (IR T ED B2 E R L AT %) B DR L N A 6
1.4 Sibeedrik i SPSS 24. 0 Bk #E 17 8 s 1Y
41t 43 1. % F Hardy-Weinberg F %7 £ £ Chardy-
weinberg equilibrium, HWE) B iEfF 5 X & & ¥ H

FAENL LR 73 A 25 5 LA KB, P <<0. 05 &R
ERHEGI%E L,

2 &R

2.1 rs2019107 I rs741765 KP4 #  AE 7 74 H:
EH Lot ABEF, rs2019107 F rs741765 3% P A7 s
A TT.VTC L CC =R LAY, 0y &% DL 1A 1,

= A T - P o (3 &
(A} T ca ¢ « HEM: - r. o (B} R 2 T = 3 ;1 G (C) CeoN ¢ € & :
{ ” o
\ ;'“ SN f ' & e / \\ o
o S, 3 O N ARV N ) \ o / PN / \ P
A e XN L AX A X XD i —
(D) t 1 c Il ¢ = ¢ 7(E) I3 T t ¢ ¢ & L (F) ¢ E 5 6 A A
A B | fal 50 ‘
I'| . ™ al \ f | [ ! Fa ™\ { .'.
L i ! f i/ 1 ! | 1 . \ 2l ‘|
\ ' \ [ \ ! \ \ ! || | \ - I 1 AN/ 7
VY VANV YV Y VY WA / \/ ¥ AVAY /

E L A~C H rs2019107 W EF A TT.TC.CC;D~F # rs741765 9 #E H & CC.CT.TT,

A1

2.2 rs2019107 1 rs741765 f S5 EZ W EM A A
WFEFE R HWE 38t 4% 7 i 5 3 5 30 A A< 09 BE AR AR R
P, 45 B R rs2019107 F rs741765 F R W57 &
HWE £ 7-# ( P =>0. 05), 2 A58 % 4 HA B

STK11 SNPs M J7 & i

RAC T, rs2019107 Fl rs741765 £ ) PUH % 4 M A
BErR A R R AR RD 45 7 3 R 43 A R, rs2019107 il
rs741765 ¥ EBLFEF B TC MM IR T hE, W
x 2,

R 2 rs2019107.rs741765 T AR KEEE X EAEN S H
FERA(n =351) LT HRN (e =702)
i H ba P
TT TC CcC T C
rs2019107 116(33.05) 186(52.99) 49(13.96) 3.503 0.061 418(59.54) 284(40. 46)
rs741765 108(30.77) 178(50. 71) 65(18.52) 0.310 0.578 394(56.13) 308(43.87)
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2.3 AR AHEE rs2019107 Fl rs741765 ff) 35 DA 5 45
P FER A AR W) P IE R o AR S T A3
PR 21 50308 122 v S [R) b XD 8 L v NBE CRL S RN L 36
FS NS08 7 INIE I NN ¢ @71 N1 Dz Bl e S U | R v S
S T e 2 S I i 1 e g -
rs2019107 J PR AU 43 A7 48 55 S& [ | Wy i ER BE G 3 2
P NTESS A 90 R 25 52 Ge 248 L (P <<0. 05) , 11 5
JEYN A6 DU A H A IE B Lot T 4 A AR 25 5

GiitEE L P >>0.05) ; FoAF A7 HE R 5 RO IE & 2t
AN FEE R B G FE L (P <<0.05), J 7
B IE % At AN BERY rs741765 By 3L DB 2 A 4 oK 5
=[N <Y N | A N L R TN S e o NG = 3 o )
WHRERAGIFE X (P <<0.05), M5 HAE® &
PEANBE AR TG T 22 L P =>0. 05) ; H A 3t
PR R U L 38 [ RO R B I 8 £ e N TR 23 A AR 2
SYEGFE (P <0.05), Wk 3.%4,

Fz 3 rs2019107 EARAR L EABEN D MINE
FE R 7 e 97|
P n Y P e P
TT TC CcC T C
iR 351 116(33.05) 186(52.99) 49(13.96) 418(59.54)  284(40. 46)
E 319 113(35.42) 156(48.90) 50(15.67)  1.155 0.561  382(59.87) 256(40.13)  0.015 0.902
% 170 55(32.35) 75(44.12) 40(23.53)  7.957 0.019  185(54.41) 155(45.59)  2.475 0.116
L TR 46 14(30.43) 21(45.65) 11(23.91)  3.171 0.205  49(53.26)  43(46.74) 1.326 0. 250
H A 56 19(33.93) 26(46.43) 11(19.64)  1.469 0.480  64(57.14)  48(42.86)  0.231 0.631
el 240 114(47.50) 95(39.58) 31(12.92) 13.153  0.001  323(67.29) 157(32.71>) 7.316 0.007
R 59 29(49.15) 20(33.90) 10(16.95)  7.682 0.021  78(66.10)  40(33.89) 1.818 0.178
EoRWNTHEREEAL VOTEF,
T4 ors741765 EARR ZHEABN S HIME
e [H 8 L R
T i n ) 2 P - Xz P
TT TC CcC T C
IR 351 108(30.77) 178(50.71) 65(18.52) 394(56.13) 308(43.87)
e[Sl 319 14(4.39)  93(29.15) 212(66.46) 175.971 <C0.001 121(18.97) 517(81.03) 195.051 <C0.001
% 170 9(5.29)  59(34.71) 102(60.00) 101.031 <C0.001 77(22.65) 263(77.35) 103.646 <0.001
L TR 46 12(26.09) 18(39.13) 16(34.78)  6.673 0.036 42(45.65)  50(54.35) 3. 604 0.058
BN 56 23(41.07) 24(42.86)  9(16.07) 2.352 0.309  70(62.50)  42(37.50) 1. 601 0. 206
el 240 8(3.33)  89(37.08) 143(59.58) 128.820 <C0.001 105(21.87) 375(78.13) 137.090 <C0.001
105 59  4(6.78)  32(54.24) 23(39.98) 20.619 <C0.001 40(33.90)  78(66.10)  20.032 <C0.001

EERNTRERBEBEAL UOIEF.
3 itig

2 R/ 5 A TR IR 11 (STK11) 2 fifr 98 40 i) 5
L FE R A AR K R g g8 TR G E L H S S
20 it ) S0 0 AR L A B M R AR, DA R e £ T
IS P, R 24T 55 W, STK11/AMPK id
SH6% 70 i) 9 YT R A0 TR R AR L O LR 2 5 R R 28
FIEFRe , AT AR by 95 E O J i B hR AR Li J U W
R FLIREE STK11 63K 7K B i BEAK , OF 2 5 7L
R R MR 28, STKI1 165 FUw o kA 7 9 5 i
Ak AE L IF & R TR 21 B 73 4R R B S R T
e —3 Meta 43 A7 W], STK11 #H 53
Ji e L O S e KU A OG . DL B BFSE 3R ], STKL
R DR 5 L P PR S L LR R N B S 9 S5 A

X, WAL (SNP) 1778 T A2 3 N 41 i 45
200~ 300 A~ B e X o, AT AR S st AR ittt . BRIk 2
Hb XS AR N HE B PR oy R AE 22 5 . IAESR T
ZWE5E F W 5t A% 2 AP X B Bt R A B AR
FH S AT g B 8 58 55 1 352 4% B 10 FHYR 9T 880R 193 A,
H A fE /D UL 56T STK11 SE [ 2 5 7E T 78 H: i
YA BB SCER R GE . B, AR T T
STKI11 K £ ML 5 rs2019017 F1 rs741765 1) %
PR 750 R 45 o7 6 PR 78 AS [) b DX B PP B9 0 A 25 5 1A
B FASFELCHEE STK1T 56 P4 28 48 55 99 5y B 483
AW T 45 R, O R OE W o N B
rs2019107 HEP AL 73 A 5 36 BN (BRI FER BE N Fb 38
FEAEZES M5 DUR N Z R 2 R RG22 L.
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AT BB S VE ARG MR 22 RN, LS T R B s BT
DISEIH 22t 22 Sk /s T V8 5 55 [ LB L b 5t Hh
W2 5K JCM B R 2 O R L L SNP 77 78 B B 22
St TV R R R L AR rs741765 1Y ER P AL AN
SR I 5 AR U 38 L RRCUN RN B OE R L B4
MESE G E M5 HA NN 25 L5012
O ATREH T H A S v [ A A M B2 RN G
BEAN 30 5 A3 IR R ) 15N G Bl S Ak 22 7 DL
WA 56, STK11 A T A Y ik 19p13. 3
A , rs741765 VA 2 A ME T RE S 45 H i B R
P K03 Ah, Keshavarz P DI #9883 H A< A
B 0y rs741765 A2 HF 2 BUOME IR 5 & A & R, 5K 5 4R
SR R B rs741765 55 BEVE DU ARE 2 BURE IR 1Y)
SRR O s X T AE 5 Hb [ A E AR AR AR L M B 2 N, LA
AR 04 28 2 PEAH ¢ . Bassols ] 280 BIF 9% & T P4 B
FHEANM STK11 1Y rs8111699 5 4 Uk W BE IR G A 5 5
11175 V0 4R7 10 2 1) B W b DR JE AR S, R B STK11
BE Z AL S AEAE B T . X SRR oE 25 R AR
M TR A AL 15 o 25 L S I 2 A 5 R ) Bk
A REAEE 22

25 L ik AS A XN STK11 3 R 2 28 kA7 1
rs2019107 Fl rs741765 (1435 P AL 1 25 47 5L K o A 25 5
B Gt 27 58 S, R WA [a] FOe Rt Xy T8t 4% 9 5t
MR BE 1 22 5 W o) R A e 22 5. T
& G6PD it = i 1 1 v ¥ 2% 1M 19 755 & Ml X, AR BF 5 Ky
A JEWFFE STK11 P 2 48 1 5 A [F] B ik B 95 9% &
TR 8 56 2 AL 2 e FE A,
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