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E

150 ,
DNA PCR
PCR 25 uL,
:1ul DNA(50 ng), 2.5 uL 10*buffer, 2 pL. dNTPs,
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DNA 17 , 17-mer 114, K-mer
64 483 008 615,
AT GC Contigs 543 Mb 0.45%,
644 630 724 bp, Scaffolds 675336 26.78% R
059 bp, Scaffolds N50 1589 bp( 1) K-mer ,
F1 BEERMERAHELSR
Tab.1 The result of genome assembly of H. analis
/bp =2 kb /bp N50/bp GC /%
Contigs 644 630 724 1 645 244 37450 19 715 682 42.8
Scaffolds 675 336 059 1115 882 59 651 137 823 1589 40.9
2.2 (2.99%) (1.03%) (0.45%)
Scaffolds 4.47% (  2)
280378 survey
25.13%, 415.17 /Mb, 1253 R
2.4 Kb 484 515 A/T
5 824 206 bp, 20.77 bp R 62714 22.37%;
> TG/CA R
, 21.98%;
56.05%; s AAT/ATT, AATG/
29.20%  10.28%, CATT; ATCTT/AAGAT R
95.53% s CCTAAC/GTTAGG ( 3
*2 BTERERNAPHIEMSRS T
Tab.2 Distribution pattern of microsatellite loci in H. analis genome
% /( IMb) /bp /bp /(kb/ )
81 867 29.20 121.22 12.37 1012772 8.25
157 144 56.05 232.69 24.24 3 808 858 4.30
28 828 10.28 42.69 20.96 604 320 23.42
8378 2.99 12.41 29.55 247 624 80.61
2 886 1.03 4.27 32.79 94 640 234.00
1275 0.45 1.89 43.91 55992 529.67
280378 100.00 415.17 20.77 5824 206 2.40
*3 BHTROEAENIETMBNEBESHTER
Tab.3 Dominant and disadvantaged repeat unit types in H. analis genome microsatellites
1% 1%
2 A/T 62714 22.37 C/G 19 153 6.83
8 TG/CA 61 641 21.98 GC/CG 164 0.06
30 AAT/ATT 2725 0.97 ACG/CGT 22
214 AATG/CATT 577 0.20
484 ATCTT/AAGAT 328 0.12
515 CCTAAC/GTTAGG 131 0.04
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Fig.1 Frequency distribution of genome microsatellite repeats in H. analis
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Fig.2 Polyacrylamide gel electrophoresis at HDZD-46 in H. analis
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Tab.4 Characterization of 20 pairs of polymorphic loci in microsatellite of H. analis

513"
(-3 °C /bp

F: CCACCGCATCATTTATTCCT
R: CTTCGGAGATGGATGAGAGC

F: TTGTCTACGAGCGTCCTGTG %
HDZD-16 (CT)9 R: GGGTGGAGACAGATGAAAGC 52.5 231~233 9 0.917 0.882  0.848 0.000

F: GCGACTTCAGCAGCAATATG
R: TGTAAATGCTGGTGCGAGAG
F: CACAGCTGACGCTAAACCAC
R: CCATCTCTCCACTCCTCTCG

F: AAATGAACGGGAGACACGAG
HDZD-46  (TGTA)S R: GTGTTTCTTGAGCCTCTGGC 55.1 145~229 7 0.542  0.812 0.766 0.003

HDZD-2 (AC)6 59.4 270~278 7 0.542  0.859 0.822 0.005

HDZD-42 (CM12 56.9 188~201 8 0.625 0.849  0.809 0.002

HDZD-43 (TA)6 56.9 176~279 5 0.500 0.719  0.660 0.033
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53! ’
(-39 /°C /bp
F: GGCTCTACAGGCCTCTTCCT
HDZD-47 (GT)20 R: TCTGACAGCATTGGCAGTTC 55.1 194~223 10 0.958 0.893 0.862 0.081
F: AATTCATGCAGAAGGGATGC
HDZD-53 (GM16 R: CCATCATGAGACCAATGTGC 53.5 225~261 10 0.958 0901 0.871 0.433
F: CCGCCATTTAACACCTGTCT %
HDZD-66 (TG)10 R: TACTCCTTGTCCGTGCTGTG 53.5 204~213 8 0.875 0.866  0.829 0.000
F: ACTACTGCTGGCCATTTGCT "
HDZD-68 (AC)14 R: CTCTGCACCAAGACGTGTGT 53.5 226~245 11 0.875 0918 0.890 0.000
F: AACGTGCAGACACAGAAACG
HDZD-79 (AC)12 R: CGAGGGTTTGGATTATGCAG 55.1 142~180 10 0.750 0.871  0.837 0.006
F: ATTATGTCCAGGTTGCAGGC
HDZD-87 (AC)21 R: GCAACGATACTGCTCCCTTC 55.1 247~260 9 0.958 0.858  0.823 0.016
F: ATCCTGAGAATCCCAAGCCT
HDZD-102 (GM17 R: GGCCATCTCCTAATCCCAGT 55.1 200~260 7 0.833  0.850 0.809 0.176
F: GGAGGGAAAGAGTGGAGGTC
HDZD-103 (TCTG)7 R: CAGCGCTTCCTATGGAGAAC 58.4 240~269 9 0.833 0.885 0.853 0.354
F: TTGCAAAGTGACGGAGACTG
HDZD-104 (TTG)7 R: GGGAGAGAGAGTGATGCTGG 55.1 168~257 6 0917  0.803 0.754 0.003
F: TCTCGAGATGTTTGCCCTCT
HDZD-106 (TG)27 R: CACGCCTACACAAGCAGATG 59.4 268~275 11 0917 0.895 0.865 0.015
F: TGCTGGCAGTGTCTCAGAGT
HDZD-109 (GM)12 R: ACTGACAGTCATGCAGTGGG 55.1 243~273 8 0.833 0.873 0.838 0.011
F: CTATAGCCTGCTCCACTGCC
HDZD-116 (AAC)5 R: CTCCTCGGAGTTTGAGTTGC 58.4 244~266 9 0917 0.859 0.823 0.018
F: ACTACCTGGTCAGGTGGCAG %
HDZD-117 (AC)19 R: TTAGTGGGCTTGGTGTCCTC 58.4 212~264 9 0.792  0.878 0.844 0.000
F: AACTGCAGGATGTTCTTGGG %
HDZD-119  (TATC)S R: CTCGTCCTTGCATCAGGAAT 56.9 267~271 9 0.875 0.889 0.861 0.000
F: CCATTGATGGGAGGTGAATC
HDZD-135 (AAT)8 R: TGTATTTCTGCTGGTGGCTG 56.9 156~182 13 0.750 0.897 0.868 0.003
:*  Bonferroni - (P<0.001)
3 G) b
B
, , GC Scaffolds
survey R de novo .
K-mer 543 Scaffolds 280 378
Mb , fili (Takifugu , (Acanthogobius ommaturus)
rubripes) , 322.5 Mb (Aparicio et al, fi(Sillago sihama)
2002); (Protopterus (Chen et al, 2020; Qiu et al, 2020), 349 138
annectens) 40 G (Wang et al, 2021) 630 028 25.13%,
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(Cynoglossus semilaevis) 477 Mb (Chen et al, 2014) /Mb, (753.12/Mb) ( , 2021),
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fiz (Sillago sinica) 534 Mb (Xu et al, 2018) al, 2018) R (1 315 Mb) (Yang et al, 2021)

(Oreochromis niloticus) 815 Mb (Brawand et al,
2014)
(Hancock, 1996), 1

(928.01 Mb) fifi (800 Mb)
, fi5(522.6 Mb)
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ISOLATION AND ANALYSIS OF HAPALOGENYS ANALIS MICROSATELLITES BY
GENOME SURVEY
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Tian-Xiang'

(1. Fishery College, Zhejiang Ocean University, Zhoushan 316022, China; 2. Cheung Kong School of Journalism and Communication,

Shantou University, Shantou 515063, China; 3. Zhejiang Province Key Laboratory of Mariculture and Enhancement, Zhejiang Marine

Fisheries Research Institute, Zhoushan 316021, China)

QU Yin-Quan', GAO

Abstract

analis for its breeding research. Microsatellite molecular markers have great advantages in studying germplasm and genetic

It is important to explore the germplasm resources, genetic diversity, and genetic structure of Hapalogenys

information of species. Genome survey sequencing was used to develop microsatellite loci. The results show that the
genome size of H. analis was 543 Mb. A total of 280 378 perfect microsatellite loci with a relative abundance of 415.17 per
Mb were detected. The dinucleotide motif was the most abundant microsatellite type (56.05%), followed by mono-
(29.20%), tri- (10.28%), tetra- (2.99%), penta- (1.03%), and hexanucleotide repeats (0.45%). The short sequence repeats
accounted for 95.53%. A/T and TG/CA were the dominant repeat units, accounting for 22.37% and 21.98% of the total
number of microsatellite loci, respectively. Among those microsatellite motifs, the copy number of repeat dominated by 10
and 6, accounting for 14.60% and 12.46%, respectively. In addition, 20 polymorphic microsatellites were isolated to
amplify a sampling population. The results show that the number of alleles per locus ranged from 5 to 13 and the mean
allelic richness was 8.75, the mean observed heterozygositiy (H,) was 0.808, and the expected heterozygosity (H.) was
0.863. The mean polymorphic information content (PIC) was 0.826, and all of them were above 0.5. After the Bonferroni
correction, five loci were deviated significantly from the Hardy-Weinberg equilibrium (P<0.001). And four loci were
involved in PCR amplification of null alleles. The microsatellite loci of genome will be applied in the future study of
genetic breeding and population genetics in this species.

Key words microsatellites

Hapalogenys analis; genome survey;



