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Abstract: [ Objective ]To observe the relationship between single nucleotide polymorphism in the
D-loop genomic region of the mitochondrial DNA noncoding region and Gastroenteropancreatic
neuroendocrine neoplasm(GEP-NEN). [ Methods | The D-Loop region of mtDNA was sequenced for
130 cases of GEP-NEN and 148 healthy controls. Compared with the Revised Cambridge Refer-
ence Sequence (rCRS) in the mitochondrial library,the frequencies of polymorphism in the mtD-
NAD-loop region were analyzed between the two groups. [Resulis Ja total of 148 single nucleotide
polymorphisms (SNP) were detected in the D-loop mtDNA region of the control group and the
GEP-NEN group. Allele frequency >5% single nucleotide polymorphism loci were used to analyze
the risk of cancer,and 23 SNP loci were screened out. Compared with the healthy control group,
GEP-NEN group of patients with mtDNA D-loop 16293G District of 73G,150T,151T,492C,
16257A,16261T and 16399G frequency significantly increased,the difference was statistically
significant(P<0.05) There was significant difference(P=0.001) loci 150T,16257A,16261T belong
to haplogroup N9a. Conclusion:SNPs in the mtDNA D-Loop were found to be valuable markers
for GEP-NEN risk evaluation,and the mitochondrial DNA haplotype N9a may be associated with
the risk of GEP-NEN.
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2010 4F 1 A % 2014 4 12 A b B B K 2 5
DY s BEYSIA B GEP-NEN B35 130 71, Hoep B4 77
B, Ltk 53 B, 4RI 55.443.7 2, BOE R AT AR
PEATATAT G R YA T, 3 2k e 0 4 28 21 Ak i DA s 2
AL P 22 DN 3 WA IR % HR A Ry (]3] 138 44 1k
R R, HpBM -9 &4, w9 %, FHIER
56.3+4.6 &, WAL B AR IS PERI 3 2E R I GE T
7 X (Table 1),

Table 1 The clinical characteristics between GEP-NEN
patients and the healthy controls

EP-NE ntrol
L CZF goi\l (ii 1t3(£);) X P
Age(years)
<55 76 80 0.007 0.935
>55 54 58
Gender
Male 78 75 0.873 0.350
Female 52 63

1.2 HEA®

SBF RN RS MR 2 ml # KM, Wizard JE
2 DNA 44k 57 &5 (Promega 23 Al 2 M miD-
NA, T-80 CrkAa R AF 4 1], 747 PCR 971, L35
¥7.5'-CCCCATGCTTACAAGCAAGT-3"; Fif514.
5'-GCTTTGAGGAGGTAAGCTAC-3", /=¥ K/ A
982 bp,PCR = ¥4l fb. 3 WU = 52 U (fh L2k T
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Y TR S ARAF M), PCR KW A&
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mtDNA S 5% B9 G HF ¥ 51 (revised cambridge ref-
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2.1 mtDNA D-loop EE & &ML S B9
GEP-NEN 41 5 %} B2 (1) mtDNA D-loop [X 3t
KB 148 NS MENL T, 23 A LA A5 H B %K
F 5%, 4iiliE 146,150,151 ,152 330,425,453 .195
249 263 309-310 ,489 492 16257 . 16261 , 16298 .
16304 16311 ,16319 1632716362 ,16399 16519,
2.2 mtDNA D-loop X & E £ &1 5 GEP-NEN g
GEP-NEN 41 £ % ) mtDNA D-loop X ) 73G .
150T,151T ,492C . 16257A [ 16261T F1 16399G i} B
AR T X IR (P 3<0.05) (Table 2), M
150T,16257A .16261T #JJ& T N9a HLAGHE (Figure 1),

3 3 i

mtDNA A2 mtDNA 2 BR % 5 K AP e — 72 78 1Y
WAL R, J&— K2 16569bp (1) 12 e XUEE FROR
DNA 7%, BW&EWADASXIFREZATREE, BVEEEH
HE) RS BE (L B5) 1 I AE R & B, B PR o I
iR 25 0 1 &% A2 5 miDNA S8 A4 475 56 R 10
O A a8 B 25 s e A 2 R ROk

Brje 7 % 2018 4 55 24 %% 4 )



Table 2 The frequency difference of SNP sites in the D-
loop between GEP-NEN patients and the healthy controls

Nucleotide GEP-NEN Control X P

73 27.445  <0.001
A 12 50
G 118 88

150 20.000 <0.001
© 68 108
T 62 30

151 17.051 <0.001
C© 79 115
T 51 23

492 6.100 0.014
T 120 136
o 10 2

16257 33.406 <0.001
C 83 128
A 47 10

16261 10.698 0.001
© 87 116
T 43 22

16399 6.100 0.014
A 120 136
G 10 2

PE R T AEFE mDNA 19 3 450K 2848 0 D-loop X (5
16 024 % 576 BT R Z M 91122 bp F B) J& mtD-
NA 3EZREE X, B =~ 28 X (hypervariable region,
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s M XY 58 A8 23 5 B A R AR D e R 2R AL
I 2B KA BE DR A R 4 ik P 4 K-
AR AE S SR DNA P 248k As | 78
22 HE PRV 95 1 o JRR B TR F 52 &8 ) 32 1o Y, mtDNA
55 22 g 1 B0 U A 56, HLAR A S 26 F D-
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Figure 1 mtDNA phylogenetic tree
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