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SNP discovery by F-CSGE in the coding region of mitochondrial
DNA in wild house mice from Shanghai suburb
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Abstract: This study was performed to discover SNPs for genetic polymorphism analysis of mitochondrial DNA from wild
house mice. Universal primer florescent PCR, fluorescence-based conformation sensitive gel electrophoresis (F-CSGE) and
DNA sequencing were conducted to analyze the coding region of mitochondrial DNA. Different types of unknown muta-
tions were recorded by variable F-CSGE patterns without false positive. Twenty-four SNPs, sixteen of which were first
discovered in the coding region of mitochondrial DNA, were found in 64 wild house mice from 4 districts in Shanghai.
Therefore, F-CSGE was proved to be powerful technique for SNP discovery in the coding region mitochondrial DNA. The
novel SNPs can be used as molecular markers to analyze population structure and genetic polymorphisms of the wild house
mice in Shanghai.
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Table 1 Sequence of primers
No. Primer sequence (5 “- 34 PCR Length of PCR products (bp)

Universal-U"

HEX-CGCAAACCTGTACGC

Universal-L" CCCTCTGAGTGATGC
L16234-U CGCAAACCTGTACGCTCATGTTCCGTGAACCAAAA 398
H311-L CCCTCTGAGTGATGCTGGCACGAAATTTACCAACC
L227-U CGCAAACCTGTACGCCACGGGACTCAGCAGTGATA 322
H518-L CCCTCTGAGTGATGCTGGCTAAGCATAGTGGGGTA
L470-U CGCAAACCTGTACGCCGACAGCTAAGACCCAAACTG 268
H707-L CCCTCTGAGTGATGCTTTAGGGTTTGCTGAAGATGG
L644-U CGCAAACCTGTACGCCCGCTCTACCTCACCATCTC 505
H1119-L CCCTCTGAGTGATGCGTGTAGGGCTAGGGCTAGGA
L1061-U CGCAAACCTGTACGCCCCAGAAGATTTCATGACCAA 322
H1352-L CCCTCTGAGTGATGCAGGTAGCTCGTTTGGTTTCG
L1268-U CGCAAACCTGTACGCTTGTACCTTTTGCATAATGAACTAACT 425
H1662-L CCCTCTGAGTGATGCAATTGAAATTTTATGTTGAGCTTGA
L1607-U CGCAAACCTGTACGCGCCTAAAAGCAGCCACCAAT 498
H2074-L CCCTCTGAGTGATGCGCCGTTCATGCTAGTCCCTA
L7032-U CGCAAACCTGTACGCTTGGTCTACAAGACGCCACAT 434
H7435-L CCCTCTGAGTGATGCTCGGTTATCAACTTCTAGCAG
L2013-U CGCAAACCTGTACGCATCCTGACCGTGCAAAGGTA 388
H2370-L CCCTCTGAGTGATGCGGGTAACTTGGTCCGTTGATC
L7440-U CGCAAACCTGTACGCTTCTGCCAATAGAACTTCCAATC 462
H7871-L CCCTCTGAGTGATGCCCAGTGGGAATGTTTGTGATGAG
L2369-U CGCAAACCTGTACGCCCTAGGGATAACAGCGCAATC 472
H2810-L CCCTCTGAGTGATGCTAGGAAGGCTATGGCGATTAG
L7832-U CGCAAACCTGTACGCTTATTTCAACTAAAAGTCTCATCACAA 415
H8216-L CCCTCTGAGTGATGCTGGGTAGTAGGTGTAAATGTATGTGG
L2852-U CGCAAACCTGTACGCGCCCTAACATTGTTGGTCCATAC 469
H3290-L CCCTCTGAGTGATGCGGGTCAGGCTGGCAGAAGTAATC
L8113-U CGCAAACCTGTACGCCCAAAAGGACGAACATGAA 426
H8508-L CCCTCTGAGTGATGCAATAAATGTAATGGTAGCTGTTGGT

U: ;L

U: Upper primer; L: Lower primer.

ABI 9600 PCR , :
95°C 15 min (Qiagen HotStar Taq ), 94°C

40°C—25°C 20 min

30 s, 50~60C 90 s, 72°C 90 s, 30

14

>
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2 3 cMm6 0.5 pL
PCR CM6 PCR 1215l  ABI377

6
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a C572T(118/268) AT264G(248/434) C942del(314/505)

AN
A109G(181/398) T350C(139/322) A2206del(209/388)
A158G(230/398) C366T(145/322) T2238A(231/388)

A A

ATI6T(88/505), C817T(189/505)
A94TT(319/505), G964T(336/505)

A2185G(188/388)
A2206del(209/388)

i s TR A A2238T(241/388) no SNPs
C1072T(444/505), C1078T(450/505) A2238G(341/388) |
g f‘\ h C2342T(345/388) i
A )\_

4 F-CSGE E#HRSEE S XI5 F4 N H =T a
a, b, c: (PCR ) 1 ;d, e, £t (PCR ) 2 ;
g, h: (PCR ) 5~6 o H (PCR )
C572T(118/268), (118/268) PCR /PCR , bp,

Fig. 4 Screenshots of different F-CSGE electropherograms and mutations detected in mtDNA amplicons

a, b, c: Heteroduplexes spliting pattern of one single nucleotide substitution (SNS); d, e, f: Heteroduplexes spliting pattern of two SNSs; g, h:
Heteroduplexes spliting pattern of multiple SNSs; i: Homoduplex patterns without nucleotide substitutions.

C572T(118/268), 118/268: SNS at the site 118 of a 268 bp fragment.

2 LiBmHENRRPEN L mDNA 455X SNPs ( =64)
Table 2 SNPs of mtDNA coding region in wild house mice in Shanghai suburb (n=64)
SNP SNP
SNP locus (bp)  Genotype n Allele frequency SNP locus (bp) Genotype n Allele frequency
A 40 0.6250 * C 27 0.4219
109 G 24 0.3750 1078 T 37 0.5781
. A 49 0.7656 B A 4 0.0625
158 G 15 0.2344 2185 G 60 0.9375
. T 27 0.4219 B A 31 0.4844
350 C 37 0.5781 2206 T 33 0.5156
« C 48 0.7500 T 60 0.9375
366 T 16 0.2500 2238 A 4 0.0625
. A 48 0.7500 * C 12 0.1875
343 G 16 0.2500 2338 A 52 0.8125
. T 46 0.7188 * T 58 0.9063
372 C 18 0.2813 2342 C 6 0.0938
A 19 0.2969 C 30 0.4688
716 T 45 0.7031 2525 T 34 0.5313
C 16 0.2500 T 44 0.6875
817 T 48 0.7500 2615 C 20 0.3125
T 562 N S1
947 36 0.5625 2656 C 33 0.5156
A 28 0.4325 T 31 0.4844
957" T 49 0.7656 7264° A 22 0.3438
C 15 0.2344 G 42 0.6563
N 22 34 X . 1
964 G 0.3438 2088 C 37 0.578
A 42 0.6563 T 27 0.4219
T 18 0.2813 M T 53 0.8281
1072 8163
Cc 46 0.7188 C 11 0.1719
g SNP, NCBI SNP

*: New SNPs which have no SNP records in NCBI database.
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Table 3 Summary of genetic variation statistics for all mtDNA SNPs

SiII\II‘Plocus (bp) n Na
109 64 2 1.8824 0.4688 0.6616
158 64 2 1.6000 0.3750 0.5623
350 64 2 1.9692 0.4922 0.6853
366 64 2 1.6000 0.3750 0.5623
543 64 2 1.6000 0.3750 0.5623
572 64 2 1.6787 0.4043 0.5941
716 64 2 1.7534 0.4297 0.6211
817 64 2 1.6000 0.3750 0.5623
947 64 2 1.9692 0.4922 0.6853
957 64 2 1.6787 0.4043 0.5941
964 64 2 1.8221 0.4512 0.6435
1072 64 2 1.6787 0.4043 0.5941
1078 64 2 1.9692 0.4922 0.6853
2185 64 2 1.1327 0.1172 0.2338
2206 64 2 2.0000 0.5000 0.6931
2238 64 2 1.1327 0.1172 0.2338
2338 64 2 1.4382 0.3047 0.4826
2342 64 2 1.2047 0.1699 0.3111
2525 64 2 1.9922 0.4980 0.6912
2615 64 2 1.7534 0.4297 0.6211
2656 64 2 2.0000 0.5000 0.6931
7264 64 2 1.8221 0.4512 0.6435
8088 64 2 1.9692 0.4922 0.6853
8163 64 2 1.4382 0.3047 0.4826
Mean 64 2 1.6952 0.3927 0.5744
St. Dev 0 0.2711 0.1157 0.1371
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