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S 3.7143 ., 5.1786; V-3 A% S5E or 55 R A4y ) ok
2.1857. 4.0028, 7E 2 Prifafiffkrh, E#HAS Q
BERAH L, P al & B 0.2814 42 & I
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Tab.1 Characteristicsof microsatellite primers
=) R ) SH ok TE R/
7 fir BIHEAI(5-3) ¥ BRIGRIEC 4t g op
sequence locus primer sequence(5'—3’) repeat motif anncaling fragment size
number temperature
1 5476 F:GCTAACACTCCTTTACTATCAT (ATCT)q 54 298-343
R:TTGAAACGCTGATTGAGA
2 17329 F:ATTTCAGTAGTAACCCATCAC (AGAT), 54 149-168
R:ACAGGACCAATAAGGAACA
3 EST0426 F:AAACAGCTGCTACCCTTGGA (CA)s(CA), 57 145-188
R: TTTGCCAGAAGAGCAAATCA
4 EST1573 F:GTCATACTATCAACCAGCAA (AC)10(AC), 60 162-206
R: GGAACATCCACCTGAACT
5 HLJC165 F: TCAACTCGCTCTCAAATTCTCA (CTAT)s 60 190-256
R: AGGGTGTGTGGGCTATGTGT
6 EST3643 F:GGCTGGATAATATCTTGG (GA)12(G)s 58 169217
R: TAACCAGTGCCATTCATT
7 HLJC20 F:TCACTTGCAGTCCCTCACAC (GT)1s(GA) 12 60 167192
R:AGAGACATGCCCTCTTTTGG
8 HLJC145 F:CACACCTGAACTGAATGACGA (ATCT)s 65 188-211
R:TGGATTATCGAATGCTGCTG
9 HLJC222 F:GCATAACACGGTCTGCCTCT (TATC), 61 200-244
R:GGATGGATGGATGCTTGAGT
10 25085 F: TGTATCAGTAGTAGGCGGTTTA (AT)10 61 156-210
R: GTGTCGCTACCTCGCTAT
11 EST793 F:TGAATAAGATGAGATGGAG (CT)6(CA)so 58 120-240
R: TTCTGGCTACAGTAGTGAT
12 EST3746 F:TCAGGCAGAAGGCAGATA (CA)1o(AC), 63 80—190
R: CCTCAGTGTTGAATCCCAG
13 HLJC26 F:GCTGAACGCAAAACATGAGA (GT)17 65 205-223
R:GTTAAAGCCCATGCTGCAAT
14 HLJC137 F:CACCCGCTGACATTCTGATT (ATCT)6(TCCA)s 62 221-286
R:AGCAATTCATATGGCCTTCG
15 HLJC151 F:GATCGACAGACAGACGGACA (ATAG)11(AGAA), 60 104-167
R: TGCTGGTTAAGATGGTTAGCA
16 EST0307 F:CCGCCAGCTTTGCGTCA (CAG)s(CAA)s(CAG)s 62 140-270
R:CGTGTAGTTGGTAGCAGTCCCT
17 EST0363 F:CAGTCATACTATCAACCAGCAA (AC)1,(AC), 65 260-360
R: TAAATGAGGACGGCAACA
18 Ccal2 F: ACGCGTCCGGCTGACATTAGAGC _ 66 233-276
R: ACAACCCCCGATCCCCAACACA
19 GM18 F: GGCTTTCTCATTCCATTTGT (CA)63 62 171-209
R: GTGGGTTTACTGAATAAGGTTG
20 HLJC118 F: ACAGCACATTCAGGGAGGAC (GA)so 61 135-186
R: AGCAAAGCAGCAAACCTCTC
21 HLJC57 F: GACCTGGCCTGTGTTCATCT (CT)31(GT)a26 62 156-198
R: TCGACGATCTCTGCATCATC
22 HLJC72 F: AGAGAGCAGCCGTTGACACT (GT)41(GA)s 57 103-194
R: TACTCCCCAGCTGTTTCCTG
23 HLJC148 F: CAGACGGATGGATGGATG (GATA),, 59 160-201
R: CTTTCAAAATGTGGAGTCTTGC
24 HLJC9 F: TTGAAGAGGGCCAATGGTTA (CT)ss 60 310-378
R: TGCACGACACAACATGAAAA
25 4703 F: AAGTGAGACTATGCTGATAAAACCG (AC)io 60 185-269
R: ATTGAAACAGATGCCTGCTTG
26 EST3860 F:AATGGACCAGATGAGGAA (TG 60 325-362
R: TCAGGCAGAAGGCAGATA
27 HLJC81 F: CCAGCTTCTGCCTTACCATC (CT)is 55 156-202
R: TGCATTTTCGTTGGACACAT
28 GMO03 F: TGTATGTTTGAGTAACCAC (CA)ss 51 145-206

R: TTGGGTTCTGATTCTATTTC

{E:F ONIERFIY; R HRETIY.

Note: F denotes forward primer; R denotes reverse primer.
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Tab. 2 Comparison of relative DNA content of offspring and gynogenetic population of ENU mutagenesis grass carp

i sample 5 ploidy SR 20 AL cell number  AAXT DNA 5 & relative DNA content
MR KB ENU ifAE Bl A% 1A diploid 2903 23.80+1.19
gynogenetic ENU mutagenesis grass carp
ENU A8 i [ 385 U4 %A diploid 3012 24.02+1.22

ENU mutagenesis grass carp offspring

R3 MZAE ENUSTEGEAMNEESHESH
Tab. 3 Genetic diversity parameters of the gynogenetic ENU mutagenesis grass carp group(E)
and the ENU mutagenesis grass carp group(Q)

— ARSI M e A A1 ZARFET
(7 5 Tocus number of allele nur_nber of expectedA expected. _ polymprphism
effective alleles homozygosity heterozygosity information content
E Q E Q E Q E Q E Q
17329 3 3 1.8685 2.4862 0.5257 0.3921 0.4743 0.6079 0.4195 0.5258
5476 3 3 1.5964 1.5424 0.6424 0.6188 0.3576 0.3812 0.3172 0.3191
EST0426 2 3 13172 2.1713 0.7543 04514  0.2457 0.5486 0.2118 0.4761
EST1573 3 3 1.7385 2.9032 0.5665 0.3333 0.4335 0.6667 0.3942 0.5906
EST3643 5 8 1.9440 5.9603 0.5045 0.1537  0.4955 0.8463 0.4372 0.8116
HLJC20 4 6 2.3810 5.5901 0.4082 0.1650  0.5918 0.8350 0.4976 0.7957
HLJC222 2 4 1.2677 2.7231 0.7845 0.3565 0.2155 0.6435 0.1889 0.5706
EST793 4 4 1.7385 3.7344 0.5665 0.2554  0.4335 0.7446 0.3942 0.6829
EST3746 3 4 1.8355 2.9851 0.5355 03237  0.4645 0.6763 0.4009 0.6035
HLJC26 5 7 2.1151 5.2023 0.4620 0.1785 0.5380 0.8215 0.4748 0.7795
HLJC137 5 8 3.8941 6.4516 0.2416 0.1407  0.7584 0.8593 0.6979 0.8256
HLJC151 5 7 2.8027 3.4091 0.3437 02814  0.6563 0.7186 0.5930 0.6627
EST0307 4 9 1.8968 5.9603 0.5176 0.1537  0.4824 0.8463 0.4357 0.8128
EST0363 5 7 1.6067 5.4054 0.6147 0.1712  0.3853 0.8288 0.3604 0.7899
Ccal2 2 3 1.2677 2.699 0.7845 0.4311 0.2155 0.5689 0.1889 0.4610
GM18 3 3 1.8437 2.4096 0.5331 0.4051 0.4669 0.5949 0.3834 0.5023
HLJC118 5 7 46125 6.2937 0.2008 0.1446 0.7992 0.8554 0.7480 0.8206
HLJCS7 3 3 1.9440 2.4862 0.5045 0.3921 0.4955 0.6079 0.3856 0.5169
25085 2 4 1.8142 3.8877 0.5420 0.2446 0.4580 0.7554 0.3481 0.6948
HLJC148 2 6 1.5746 3.6735 0.6278 02599  0.3722 0.7401 0.2983 0.6883
HLJC9 2 4 1.3676 3.5363 0.7257 02706  0.2743 0.7294 0.2327 0.6664
4703 3 3 1.5413 2.1127 0.6416 0.644 0.3584 0.5356 0.3020 0.4668
EST3860 4 4 2.3946 2.8169 0.4057 0.3441 0.5943 0.6559 0.5246 0.5768
HLJC81 5 6 4.3860 4.8387 0.2122 0.1932  0.7878 0.8068 0.7334 0.7620
GMO03 6 7 2.3364 6.4286 0.4163 0.1412  0.5837 0.8588 0.4824 0.8249
HLJC145 3 5 1.3858 3.8544 0.7159 0.2469  0.2841 0.7531 0.2558 0.6944
HLJC165 4 6 2.7352 4.8649 0.3527 0.1921 0.6473 0.8079 0.5699 0.7628
HLJC72 6 7 3.9936 6.0811 0.2351 0.1503 0.7649 0.8497 0.7121 0.8134
-3 mean 3.7143 51786 2.1857 4.0028 0.5122 0.2814  0.4878 0.7186 0.4282 0.6606
23 %A E ENU BT EAMNASHETN RA4E FBEFE 0.07~0.29, E BEAA AR ARG 4l A B

MEAMATEM TRAL MG REE 1), BT 1.00, WHABAZERMAE M, [ Q
E fEAR MR LG ETE 0.50~0.82, Q FEMFAS  BHATR ARG IR T 0.000 WEEARTUR
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Fig. 1 Homozygosity of the individuals in the

gynogenetic ENU mutagenesis grass carp group(E)
and ENU mutagenesis grass carp group(Q)
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ENU mutagenesis grass carp group(E) and ENU mutagenesis
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Microsatellite genetic analysis of ENU mutagenesis grass carp and
gynogenesis offspring group

WANG Chenglong, ZHENG Guodong, CHEN lJie, JIANG Xiayun, ZOU Shuming

Key Laboratory of Genetic Resources for Freshwater Aquaculture and Fisheries, Shanghai Ocean University, Shanghai
201306, China

Abstract: This study aimed to obtain the genetic parameters of gynogenetic ENU-induced mutagenesis in grass
carp (Ctenopharyngodon idellus). The relative DNA content in grass carp with ENU-induced mutagenesis (Q
group) and gynogenetic ENU-induced mutagenesis (E group) was 24.02 and 23.80, respectively. The Partec Cy-
Flow ploidy analyzer determined that the values were close and that the mutants were diploid. We selected 28 mi-
crosatellite markers to investigate the genetic diversity of the two carp groups. Respectively, the E and Q groups
had average alleles of 3.7143 and 5.1786, average effective alleles of 2.1857 and 4.0028, average expected ho-
mozygosity of 0.5122 and 0.2814, average expected heterozygosity of 0.4878 and 0.7186, and average polymor-
phism information content (PIC) of 0.4282 and 0.6606. The homozygous rate analysis of microsatellite loci indi-
cated that the E group did not contain completely homozygous individuals, as all exhibited a degree of purity
<1.00. The analysis also showed that homozygosity in several microsatellite loci (including 5476, HLJC8L,
HLIJC118) improved significantly at different rates. In summary, meiotic gynogenesis of ENU-induced mutagenic
grass carp improved microsatellite homozygosity at different rates and significantly decreased genetic diversity.
Thus, this method yields highly homozygous individuals that can provide important genetic data for improved
selection of ENU-induced mutagenic grass carp.
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