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Mitochondrial D-Loop gene polymorphisms in the patients with
type 2 diabetes mellitus

CHEN Fang-Jian, YU Hong, FAN Fan, LU Jian-Xin

Zhejiang Provincial Key Laboratory of Medical Genetics, Wenzhou Medical College, Wenzhou 325035, China

Abstract: Polymerase chain reaction (PCR) and direct nucleotide sequencing were used to analyze the mitochondrial
D-loop gene of 199 Zhejiang patients with T2DM and 102 controls and the relationship between D-Loop gene variations
and the main clinical symptoms. The mitochondrial D-Loop gene was a hypervariable area and np73A-G, np263A-G,
npl16223C-T, and npl16519T-C were four high variations, and 29 unreported new variations were found. np193A-G,
np234A-G, and npl6108C-T were related to diabetes mellitus with family history. These results showed that there are vari-
ous forms of polymorphism in mitochondrial DNA D-Loop gene in a Zhejiang population, some of which are related to
diabetes mellitus.
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+ (% %9) , 10% , np73A-G
t : x’ Fisher np263A-G  npl6223C-T npl6519T-C 4
2 99.5% 882% 97.4% 873% 50.8% 49.0%
21 T2DM 56.8%  46.0%(  2),
( 3%)
199 T2DM 222 ,
24 102 2.2 D310
143 , 5 , mtDNA np303-315 D310
s np310 (T) ,
1 186 73
(P>0.05), 24 , (P<0.01)( 3)
F1 TDMESEEWNBETHEAANTS
16 A-T 1 0 45 ins C 2 0
54 G-C 2 0 56 A-G 0 1
187 G-T 1 0 275 G-A 1 0
308 C-T 1 0 310 T-CCCCC 1 0
323 C-G 1 0 343 C-A 0 1
372 T-C 1 0 409 G-T 1 0
411 C-G 2 0 470 A-T 0 1
507 T-C 1 0 518 C-T 1 0
524 C-T 1 0 534 C-T 1 0
571 C-G 0 1 16068 T-C 1 0
16125 T-C 1 0 16190 ins TC 1 0
16194 insC 2 0 16204 G-A 1 0
16267 C-T 1 0 16295 ins A 0 1
16434 G-A 2 0 16504 del G 2 0
16514 G-A 1 0
#2 TDMUAESEEWBEAFHREFEENSTRS
73 A-G 198 90 146 T-C 24 13
150 C-T 36 16 152 T-C 54 20
207 G-A 19 10 249 del A 39 21
263 A-G 194 89 310 T-CTC 63 32
310 T-CCTC 26 10 310 T-C 31 12
310 T-TC 47 18 489 T-C 75 40
522-523 del CA 48 18 16129 G-A 37 22
16172 T-C 27 19 16182 A-C 35 12
16183 A-C 60 23 16189 T-C 73 30
16223 C-T 101 50 16304 T-C 32 18
16311 T-C 23 12 16319 G-A 21 12
16362 T-C 57 34 16519 T-C 113 47
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#z3 DIORXMIEEZHM
P
T-C 31 12 >0.05
T-CC 2 0 >0.05
T-CCC 4 0 >0.05
T-CCCC 10 1 >0.05
T-CCCCC 1 0 >0.05
T-CCTC 26 8 >0.05
T-CT 1 0 >0.05
T-CTC 63 32 >0.05
T-CTCC 2 2 >0.05
T-TC 47 18 >0.05
186 73 <0.01
F 4 npl6181-16193 XIF T F A A ERERTIF K
P
AAACCCCCTCCCC
1 Ccccececececececececce 1 0 >0.05
2 ACCcCcccececececece 33 12 >0.05
3 ACCCcCcCccceTCeccec 3 0 >0.05
4 AACCCcCccceececec 23 9 >0.05
5 AAATCCCCTCCCC 4 3 >0.05
6 AAACTCCCTCCCC 4 2 >0.05
7 AAACCTCCCCCCC 1 0 >0.05
8 AAACCCTCTCCCC 1 0 >0.05
9 AAACCCCTTCCCC 1 0 >0.05
10 AAACCCCCccccece 10 4 >0.05
11 AAACCCCCCCCTC 3 0 >0.05
12 ACCCCCTTCCCCC 1 0 >0.05
13 AAACCCCCTCCTC 3 2 >0.05
14 AACCCCCCTCCCC 1 1 >0.05
15 AAATCCCCCCCCC 1 4 >0.05
90 37 >0.05
2.3 npl6181-16193 ,
npl6181-16193 , ’ D310
13 16190 16191 16193 (P>0.05)C  5);
10 npl6181-16193 lh
(P<0.05), ( 6
(P>0.05), 7 25
T2DM(  4)
2.4 D310 np16181-16193 T2DM
:npl93A-G np234A-G npl6108C-T
D310 npl6181-16193 (P<0.05),
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(P<0.01)(  7), 1, ;
(P>0.05) np234A-G
(P<0.05)( 7)

®5 #EKEE D30 XEERSELTRARIGRFITH LY +9)

p
BMI(kg/m?) 23.32+3.74 24.98+3.24 0.153
FBG(mmol/L) 8.36+3.57 7.53+1.95 0.435
P,BG(mmol/L) 14.36+4.39 14.95+3.24 0.693
P,BG(mmol/L) 15.79+5.49 16.41+4.73 0.716
FIns(MIU/L) 16.1+£18.2 11.7+£7.0 0.450
P,Ins(MIU/L) 42.0+40.1 36.6+29.7 0.694
P,Ins(MIU/L) 47.3+41.1 40.7+£22.8 0.616
FCP(ng/mL) 2.9242.23 2.25+2.01 0.359
P,CP(ng/mL) 3.62+2.67 4.24+3.21 0.506
P,CP(ng/mL) 6.11+7.47 6.08+3.31 0.990
IR(mmol*MIU/L?) 4.43+2.81 3.73+1.81 0.440
ISI(mg/(kg*min)) -1.994+0.33 —1.87+0.23 0.264
TC(mmol/L) 4.83+1.21 4.75+1.14 0.811
TG(mmol/L) 1.98+2.35 1.74+1.30 0.726
HDL-C(mmol/L) 1.25+0.41 1.16+£0.33 0.337
LDL-C(mmol/L) 2.47+0.72 2.55+0.76 0.711
1.2.4
F 6 MERIWLE npl6181-16193 XY TR ST RBEFIGKREMELE ()
p
BMiI(kg/m’) 22.99+4.30 23.64+3.63 0.327
FBG(mmol/L) 8.42+3.65 7.83+£2.84 0.272
P;BG(mmol/L) 15.40+4.73 13.76+3.43 0.028
P,BG(mmol/L) 16.31+£5.85 15.2+4.88 0.193
FIns(MIU/L) 16.2+£21.6 16.6+£17.3 0.900
PIns(MIU/L) 41.6+43.8 46.1+£39.4 0.579
P,Ins(MIU/L) 43.8+40.9 52.9+42.1 0.244
FCP(ng/mL) 1.58+1.08 1.67+0.96 0.617
P,CP(ng/mL) 3.47+2.65 4.20+2.86 0.150
P,CP(ng/mL) 4.62+3.01 5.47+3.32 0.139
IR(mmol*MIU/L?) 5.74+8.76 5.69+7.0 0.975
ISI(mg/(kg*min)) —-1.97+0.41 —-1.99+0.27 0.705
TC(mmol/L) 4.86+1.31 4.79+1.26 0.767
TG(mmol/L) 1.95+1.70 2.07+2.27 0.783
HDL-C(mmol/L) 1.29+0.44 1.30+0.38 0.888
LDL-C(mmol/L) 2.46+0.78 2.39+0.70 0.596

() 52.0£12.06 51.6£12.35 0.840
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#x7 S5RBFEERAERHEHFETHEANT RS LK
P P

np193A-G 3/66 0/133 0.035 2/44 1/155 0.124

np234A-G 3/66 0/133 0.035 3/44 0/155 0.010

np16108C-T 3/66 0/133 0.035 1/44 2/155 0.530

(/) 28/39 87/45 0.001 26/22 88/63 0.616
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