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Screening of microsatellite primer and its application
to conservation genetics of Monopterus albus
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Abstract: The applicability of microsatellite primers from Cyprinus carpio to Monopterus albus population was studied in the present
paper. The results showed that 11 of the 31 pairs of microsatellite primers from Cyprinus carpio could amplify Monopterus albus DNA
and produce special allele patterns. The allele numbers for each primer ranged 3 to 13, and a mean of 5.6 alleles were found for each
locus, which indicated a higher polymorphism. Pl was the most perfect primer among all these 11 pairs, which could distinguish the 3
Monopterus albus populations collected from Hunan, Guangdong (China) and Bengal. The results of the polymorphisms of genetic DNA
of Monopterus albus populations from the 3 different locations showed that the average similarity of the 3 Monopterus albus populations
from Hunan, Guangdong and Bengal was 95.5% ,95.8% and 93.5% , respectively, and the average variability was 0.045,0.042 and
0.063, respectively. The average similarity and variability between every two of the three populations were:91.0 % and 0. 045
between Hunan and Guangdong populations, respectively,55.7 % and 0.443 between Hunan and Bengal populations, respectively, and
58.6 % and 0.414 between Guangdong and Bengal populations, respectively. By summarizing all the data from microsatellite
analysis , morphological characteristics and geographic distribution, the authors could deduce that the Monopterus albus populations from
Hunan and from Guangdong were the same species, and the population from Bengal belongs to another species.
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Tab.1 Sequences of the 14 pairs of microsatellite primers

5 ms 5= FHALA F 1)

primer number original number locus sequence
Pl MFW1 Malbl GTCCAGACTGTCATCAGGAGGAGGTGTACACTGAGTCACGC
P2 MFW2 Malb2 CACACCGGGCTACTGCAGAGGTGCAGTGCAGGCAGTTTGC
P3 MFW3 Malb3 GATCAGAAGGTACAGAGAAGCCTTACAGAAAACCTGTTTGC
P4 MFW4 Malb4 TCCAAGTCAGTTTAATCACCGGGGAAGCGTTGACAACAAGC
P6 MFWs8 Malb6 CACTTAGCATGGCAAATTTTCCCTATAACTCCTGAAGGCAGAC
P7 MFW9 Malb7 GATCTGCAAGCATATCTGTCGATCTGAACCTGCAGCTCCTC
P8 MFWI15 Malbg CTCCTGTTTTGTTTTGTGAAAGTTCACAAGGTCATTTCCAGC
P11 MFW6 Malbl1 ACCTGATCAATCCCTGGCTCTTGGGACTTTTAAATCACGTTG
P12 MFW7 Malbl 2 TACTTTGCTCAGGACGGATGCATCACCTGCACATGGCCACTC
P14 MFWI11 Malbl4 GCATTTGCCTTGATGGTTGTGTCGTCTGGTTTAGAGTGCTGC
P17 MFW16 Malbl7 GTCCATTGTGTCAAGATAGAGTCTTCATTTCAGGCTGCAAAG
P18 MFW17 Malbl8 CTCAACTACAGAGAAATTTCATCGAAATGGTACATGACCTCAAG
P19 MFW18 Malb19 GTCCCTGGTAGTGAGTGAGTGCGTTGACTTGTTTTATACTAG
P21 MFW20 Malb21 CAGTGAGACGATTACCTTGGGTGAGCAGCCCACATTGAAC
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Fig.2  Patern of microsatellite band amplified by primer P1 from some samples of Monopreris alfns
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Tab.2 Molecular markers reproduced
by PCR from microsatellite primers

A il
fii 55 IX 4 X180 7 2 S ek &
locus alleles for distinguishing different strains . ;

including
the marker
Mi-34, M1-325, M1-217, MI-137, M1-129 m
M1-112 h
Malbl 11301 g
MI-570, M1-364, MI1-259 h, g
M2-201, M2-170 m
Malb2  M2-90 g
M2-280, M2-110 g, h
Malb3  M3-203 m
M6-160, M6-127, M6-123 m
Malb6  M6-180, M6-154, M6-115, M6-72 h
M6-268, M6-242, M6-190, M6-110 h, g
- M7-217, 9-M7-67 m
Malb7 M7-242, M7-60 h, g
Malb8  M8-70 h, g
Malbll  MI1-34]
M12-127
Malbi2
MI12-333, M12-215, Mi12-157, MI2-14] h, g
Ml4-166, M14-345 m
M14-137
Malb14 M14-340, MI4-236, M14-203, MI4-178, h
MIi4-147, M14-123
Malbl9  M19-88 h, g
M21-280, M2I1-110 m
Malb
A2 MR350, M21-82, M21-64 h. g

M-y SOG4 x R BIEE & y AP BURL Y G 3K R
Notes: Mx-y indicates the allele which has y pairs of base amplified by

primer x
3 vhg
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confluentus ) ) 4 N TR O S0 RGN T2
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I LR AE 4 ~ 10, BB Ry 5 55 4 35 R () 03
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anguilla )1 5 1k T A 5t & B, B — N BE
FG— ML EM R 9.6 ~ 12.4 4, T8
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IR RAR(0.09), I AR B 5 04 B g
KZ(0.41), 555 & 68 5 o B ¥ 65 2 ] iy
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e 5 1) 1 B Ay [ e A g AN TR R R ) G 22
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Tab.3 Allelic structures for 11 microsatellite loci amplified in 3 populations of Monopterus albus
L8 =3 ER 1Rk ' FHEREEAE Fif¥ population

locus total alleles mean allele h g m h/g/m h/g h/m g/m
Malbl 13 7.3 7 7 8 3 6 3 3
Malb2 11 6.7 7 7 6 3 S 3 3
Malb3 3 2.3 2 2 3 2 2 2 2
MalbH 16 10.0 13 9 8 S 9 S S
Malb? 5.0 S S S 3 S 3 3
Malb8 6 5.7 6 6 5 S 6 5 5
Malbll 2.7 3 3 2 2 3 2 2
Malbl2 11 9.0 11 10 6 6 10 6 6
Malb14 11 7.0 8 4 2 8 2 2
Malb19 3 2.7 3 3 2 2 3 2 2
Malb21 6 3.7 4 3 1 4 1 1
£y it twotal 90 62.0 70 64 52 34 61 34 34

T :hog oma AE BNk CUBTR T ACRUE AL Y SUEE R BY 0138 AU (0 VMG h/g/me MR T AR DS L0 B 88 3 DAY B B0
(RIS DB s b g W1 R A B 0 £ L[] S 07 5 R s b/ m: 09 i 260 86 R0 MO 6 R R AR ) SE LR BRI g/ T AR BB AL

I SRR 11 AR [R]85 07 B

Notes: h, g, m: amplified alleles of Monopterus albus from Hunan, Guangdong or Bengal, respectively; h/g/m: mutual alleles of Monopterus

albus from Hunan, Guangdong and Bengal; h/g: mutual alleles of Monopterus albus from Hunan and Guangdong; h/m: mutual alleles of Monopterus

albus from Hunan and Bengal; g/m: mutual alleles of Monopterus albus from Guangdong and Bengal

R4 3T BHENEEHUENEREE
Tab.4 Genetic similarity and variability in the 3 populations

HELE(%) similarity

5 variability

Fh#E population ALY range V-1 average BAEIRIE range V3 average
h 94.92 ~97.18 95.51 0.028 ~ 0.062 0.045
g 94,12 ~99 .42 95.84 0.006 ~ 0.059 0.042
m 90.78 ~95.83 93.50 0.029 ~0.092 0.0625
x5 3NEBEBBEEHUENETRER
Tab.5 Genetic similarity and variability between the 3 populations

T %) similan
FIE population HLHE( %) similarity

A5 ¥ variability

RALTRY range F1Y average TE{LIEE range SFH] average
h/g 71.4 ~ 100 91 0~0.286 0.09
h/m 28.6 ~90.9 55.7 0.091 ~0.714 0.443
g/m 28.6 ~90.9 58.6 0.091 ~0.714 0.414
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