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[Abstract] Objective To investigate the relationship between mitochondrial fusion gene polymorphism and essen-
tial hypertension in Hakka population in southern China. Methods 100 patients with primary hypertension from Hakka
people in southern China were selected as the observation group of this study, and 46 non-hypertensive patients in the
same period were selected as the control group of this study. The general data of the two groups were collected, and the
polymorphism of mitochondrial fusion gene, allele frequency and Hardy Weinberg balance were analyzed. The association
between mitochondrial fusion gene polymorphism and essential hypertension in Hakka population in southern China was
analyzed by Odds ratios (OR) and 95% Confidence interval (CI). Results There was no significant difference in age,
TG, HDL, FPG, UA, Cr and UN between the observation group and the control group (P>>0.05). There were signifi-
cant differences in SBP, DBP, TC and LDL (P<C0. 05). The expression of AG in rs11916762 and rs7620017, TT in
rs2336384, GG in rs2236057, GT in 57620342 and AA+ AG in rs11925699 in the observation group was higher than that
in the control group (P<C0.05). The gene distribution of each site was consistent with Hardy-Weinberg equilibrium law
(P>0.05). The AA and AG genotypes at rs11916762, 52236057 and 511925699, the AA and GG genotypes at
rs7620017, the GG genotypes at 52336384, and the GG, GT and TT at 57620342 of mitochondrial fusion genes were
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associated with the southern Chinese gene. There was correlation between essential hypertension in family (P<C0. 05).

Conclusion There is a positive correlation between mitochondrial fusion genes (M fnl, Mfn2, Opal) and essential hy-

pertension in the Hakka population in southern China. Mitochondrial fusion genes as molecular markers have application

value in the monitoring of essential hypertension in the Hakka population in southern China.

[Key words] Mitochondrial fusion gene; Polymorphism; Primary hypertension of Hakka population in south Chi-

na; Essential hypertension; Correlation
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Table 1 Amplified primer sequence of mitochondrial fusion gene site

FEA 51 (5'—3")

M fnl TTGTGTTCCCTACTTTCCTTCCTTT

Mfn2 GAAAACATCTCTCATAGCTGTGGCG

Opal GATTAATCCAAGCCAATTTCCTTAT
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Table 2 General data analysis
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Table 3  Distribution of patients with mitochondrial fusion gene polymor-

phism

EREEMA  ERI (?;yhl:%%) (Xj‘:ﬂﬁf? ) 8 F

rs11916762 AG  56(56.00) 21(45.65) 4.354 0.036
rs7620017 AG  50(50.00) 18(39.13) 4.002 0.039
rs2336384 TT  46(46.00) 17(36.96) 3.765 0.042
752236057 GG 49(49.00) 18(39.13) 3.803 0.040
rs7620342 GT  56(56.00) 20(43.48) 4.425 0.031
rs11925699 AA+AG 66(66.00) 25(54.35) 4.371 0.034

2.3 ZkiiRmh & RN £ A & Hardy-Weinberg SF
R L TS RN e S P A o bl o e i
rs11916762 (4 2 f7 3 B 8 A (87.14%) f1 G
(12. 86 %), rs7620017 B2 3L A A(24. 57%)
G(75.43%) ,rs2336384 A 3L K G(38. 92 %) Al
T(61.08%) 752236057 (AN IERH S A(76.32%) Fl
G(68.93%) ,rs7620342 [AFALHE PR S G(45. 65 %) Fl
T(54.35%),7s11925699 A % {7 £ K S A (49. 08%0)
G50, 92%) s % T T K, HERFA K TT f1 TG,
C L B FE R B4 55 AC A CCLG PR 1 3 PR AL A0 55
AG 1 GG, &5 3t K Bt % & Hardy-Weinberg V-
Koo a5 S % B, b3 & 7 A5 3k 4 A6 £F & Hardy-
Weinberg - fi A (P=>0. 05) ., B A< BF 5% 14 BF 55 A B
HARFME, WEK4,

x4 KAt mESERESSERE Hardy-Weinberg F &6 18
Table 4 Mitochondrial fusion gene polymorphism and Hardy-Weinberg

balance test

o HENL SR, WEMH WM , Peason's
Vo o J 2
SNPALEL e (o) EHER TG To PP

i A WELL (n=100) X BL (n=146) ¢ P

AW (2 67.7145.18 66.1246.91 1.545  0.125
SBP(mmHg) 141.104+12.74 112.124+13.41 13.685  0.001
DBP(mmHg) 96.03+8. 19 73.8946.98 7.447  0.001

TC(mmol/L) 5.68+0. 88 4.6740. 35 5.604 0.024
TG (mmol/L) 1.52+0. 21 1.63+0. 34 0.782 0. 339
HDL(mmol/L) 1.47+0. 38 1.48+0.45 0.543 0.628
LDL(mmol/L) 2.5640. 14 1.99+0.43 5. 685 0.013
FPG(mmol/L) 7.25%3.28 7.37£2.29  —0.224 0.823
UA(pmol/L) 417.93+£15.67 384.87+16.43 11.663 0.001
Cr(pmol/L) 109.03+6. 26 101.11+7.08 6.811 0.001
UN(mmol/L) 5.64+1.34 5.37+1.26 0.399 0. 261

2.2 ZRiRELG RN Z BN RE S MG R
£ & 0 A rs11916762 F1 57620017 h ) AG,
rs2336384 F ) TT, rs2236057 H ) GG, rs7620342
H GT.rs11925699 H1() AA+AG 75 M E 4] h ik
WX L 22 R A SRR L (P<0.05), W3R 3,

rs11916762 A 87.14 AA 69 59.22 0.085 0.751
G 12.86 AG 27 16. 98
GG 4 1. 16

rs7620017 A 24.57 AA 25 4.38 0.066 0.831
G 75.43 AG 27 26.75
GG 48 45.72

rs2336384 G  38.92 GG 33 46.73 0.052 0.627
T 61.08 GT 52 39.12
TT 15 3. 80

rs2236057 A 76.32 AA 17 15.60 0.724 0. 444
G  68.93 AG 52 50. 50
GG 48 33.90

rs7620342 G 45.65 GG 33 14.34  0.453 0. 389
T 54.35 GT 47 45.63
TT 20 23.10

rs11925699 A 49.08 AA 42 15.64 0.741 0. 625
G 50.92 AG 19 28.93
GG 39 44,33
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2.5 LRAAAGREREZESESTEETER AR
EH MMM 52 mE 587 o 2o, Gk ikl &
B WO rs11916762 i . rs2236057 i a5 AN
rs11925699 fi7 55 B9 AA Fl AG FEH A& 57620017 fif
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Table 5 Multiple stepwise regression analysis

Pl e AR AR AL

TR R w2 mhHRm e P
rs11916762 2.443 1.544 0.769 20.934 0.001
rs7620017 2.303 0.438 0.731 17.513 0.001
rs2336384 1.923 0.117 0.623 15.022 0. 001
rs2236057 2.313 0.983 0.549 16. 745 0.001
rs7620342 3.109 0.579 0.335 13. 889 0.001
rs11925699 2.587 0. 684 0.412 14. 024 0.001

M (P<<0.05), WLFE6.

R6 ZHEMAEESSESPEFRAERARN EHMEXN

Table 6 Correlation between mitochondrial fusion gene polymorphism and essential hypertension in Hakka population in southern China

SNP fir f - BB Ak ZHE
(n=100) P OR 95% CI P OR 95% CI
rs11916762 AA 12(12. 00) f 0.021 2,075  0.230~0.982  0.010 1.543 0.231~0. 972
AG 56(56. 00) X;)Z(lf'ogf‘) 0.045 1.976  0.926~0.326  0.022 2.026 0.426~1.030
GG 32(32.00) ' 0.076 1.759  0.236~0.829  0.059 1.019 0.372~2.424
rs7620017 AA - 42(42.00) 0.035 1,556 0.232~0.932  0.024 3.873 0.236~1.831
2=
AG  46(46.00) XP:]OZ‘O?)518 0. 080 1092 0.515~1.315  0.086 2.126 0.482~1. 342
GG 12(12.00) ' 0.008 3421 0.477~1.429  0.016 3.068 0.585~2.479
rs2336384 GG 17(17.00) 0.026 2.089  0.382~1.271  0.037 2.426 0.317~3. 036
2 —
GT  40(40.00) XP:})O'OZO? 0.052 1775  0.021~1.015  0.056 3.752 0.326~0. 663
TT  43(43.00) ' 0.083 1,323 1.023~1.543  0.087 1.873 1.876~3. 896
752236057 AA 10(10. 00) 0.031 2,456 1.912~2.934  0.040 1.006 1.882~3. 427
P13 -
AG  41(41.00) XP:})S'O‘ZZZ 0.012 1,786 1.636~2.664  0.032 1.618 1.643~4. 822
GG 49(49.00) ' 0.089 1,622 1.010~3.452  0.085 0.977 1.330~3. 602
757620342 GG 12(12. 00) 0.011 2.633  0.341~0.426  0.042 0.529 0.255~1.113
2=
GT 56(56. 00) XP:})‘%'O%GS 0.027 3.217  0.116~0.977  0.025 0.755 0.426~1.319
TT 32(32.00) ' 0.016 4.328  0.523~2.418  0.020 3.753 0.732~3. 926
rs11925699 AA 11(11. 00) 0.007 3.820  0.827~0.983  0.016 4.526 0. 875~2. 460
2—-185
AG 55(55. 00) XP:%"'O‘ZZ]‘% 0.025 3.456  0.356~0.727  0.008 4.082 0.562~5.411
GG 34(34.00) ' 0.070 2.978  0.118~0.896  0.009 3.436 0.260~0. 772
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Fral L S 5 R A R B T AR — S
PR B S SE AR XTI 58 EH Byt fe 2= A &
B X % g #] Wang SN AF 5T P A A Y
SNPs A HefCEFTA B9 H UL SNPs A7 22 5% M fnl fil
Opal WA AN T — S [E R B KX AN 45 R k)
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FAK X5 Dasgupta 5 R —B, WA EH
S DT g BRI AT A A b L R R X B
TEEBERA N, RBOX — R EA LT LA
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B L PER FE R 25 AN X R B M EH &) &
B AR S L EAN A s Ml F1 Opal Je P i 3% 3k AT
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RHEFE, EhEBEZAE L LEZAEAEL
W) EH fE B P2 S W W R O RS Rl T RN R
L

HAS SNP X — B 3% 20 U 1 52 ma AR /1N, (5 2 A4
SNP fE 5 B % A i, L[ 5 m e A ok, Pf
Ry HTAE EH 45 52 2% 9529 19 35 4% AF 55 op L 1 25 T A4
& SNP #y4#r . FEASC B HFFE . 6 4~ SNPs fif T
— AN DX T AR B 2 AT B R L FE R R TR A
B 5, A% B 52236384, 52295281, rs17037564 .
rs22365057 .rs2236058.rs3766741 5 EH XU 0 &2
K, X5 rs2236384 H1 52236057 5 EH X F (19
RERATHT A R — 5. AP S5 L I, Sk i a5 55
K rs11916762 {57 f5 . 52236057 v 5 FT s11925699
L) AA R AG FE R 57620017 7 s B9 AA Fl
GG B KA rs2336384 fii s B GG H: A AL 57620342
P GG.GT Al TT 5 E g i & X AR EH f71E
AHIEHE(P<<0. 05) , X SL 4l K U] i A#Erh #a7 1-
R PR SR MR TT RE A R R EH A XU

HAT, — 2 ¢ TR ARG EE Mfn-1.Mfn2
1 Opal ZVERSERMISR, ATREN M fn-1 M fn-2 il
Opal 5 EH Z [ ) 5C R AR — 20 3552 M2 B
KIAE EH 2 fok 3 5 i 45 1 U020 A L i sy il He i 2
F1 A A0 AR I A5 RS 5 i S L 40 A 3R K
A M fn2 et 3 Ak B A R A I A S 6 o
ST L0 2 B 3 RT3 A AR R 2 8 o 4 ) 4 A Ah
155 VRIS A U / 2 24 I 0805 1 5 R I S %) 20 ) 40
BELV SR A3 S 2 B B i 0 2R AR B R AR e e e
B R IMAEFE EH S i/E R ABESEHEN M fn-1 .M fn-2
M Opal Al X —HH =5 7T EH kR, It
b, Ooi A f5 300 36 B L P9 5 90 1 7 0 JHG 2 i P J5it 9
JEJ7. 78 EH w25 OCSEE AT Horh M fn2 BRA T4k
AN IRVES R TR NS W e (o R D s e v

MR REAR .
4 Fig

LR AR A SL ] (M fnl M fn2.,0pal) 5 v [# B
7B FNRE EH AFAE IE AR G ok R il & 5 RE
Sy FhRaRAE b E R O % R CRE EH i b B
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