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Fig. 1 Comparison of fertilization rate and gastrula rate of rice-
field eels induced by inactivated sperms of common carp,
mandarin fish, and loach
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Fig. 2 Morphological observation of embryo development in wild type, hybridization, haploid, and gynogenetic rice-field eel (Scale bars=

3 mm)
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Fig. 3 The ploidy of wild type (A and D), haploid (B and E), and
gynogenic (C and F) rice-field eel is analyzed by flow cytometry
and chromosome counting
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Tab. 1 Statistics of embryo number, fertilization rate, and hatching rate of the ten gynogenic rice-field eels

an  pE omk ke poeeeowt R ewes (GRED . Eemes
Group Weight (g) Length (cm) No. of egg No. of 50% rate (%) No. Qf heart rate (% Sg No. of 10 Orr;l;e (f;g ng
epiboly embryo pulsati embryo dpf embryo

1 96.1 42.55 420 21 5.00 13 61.90 7 33.33

2 79.9 425 317 32 10.09 18 56.25 13 40.63

3 95.4 45.8 319 26 8.15 12 46.15 9 34.62

4 78.4 42.0 604 39 6.46 16 41.03 15 38.46

5 63.0 40.5 241 72 29.88 30 41.67 25 34.72

6 66.3 39.0 383 48 12.53 20 41.67 17 35.42

7 147.4 48.8 573 12 2.09 8 66.67 6 50.00

8 113.7 46.4 575 68 11.83 52 76.47 48 70.59

9 104.2 42.8 206 14 6.80 9 64.29 7 50.00

10 75.6 40.0 280 54 19.29 33 61.11 28 51.85

| 7200 Il ek R & | ®2 RESNZTEMHMIERCHPCRYIESIMER. FII
>~ ; B DEEEFFIHHE

Tab. 2 The name, sequence of PCR amplification primers of 5
polymorphic STRs and repeat motif

g; 4 N N
ST eI o 2
Primer name Primer sequence (5'—3) Repeat motif
Mal6-FAM-F FAM-TTGGGGCTTTAGGGGAC TG

B4 BAERA, C. B A E B D. F)itErik i
TR ) 53 b (b JR=60 pm)

Fig. 4 Histological analysis of gonadal development between
wild type (A, C, E) and gynogenic (B, D, F) rice-field eels (Scale
bars=60 pm)

AW FTECE TR R e A R UEORS T
GHERZ A B IRCR . R KIEEE ., 8% Y s T
YT 5 3 R MR R, LR SRS T 1 3 R A
BERZ R B R B B IR 7 5 6 O A 52
ToIEF EARE WA RG o K B 1 5 3 8 O 1 4%
FE 2 S MR RR 9 A5 AR, ToVE IR R E . (R,
I RS 5 e R R ME A K ) R RO
To ANWEFOR I B N 3245 J5 40.5 C KT R e Ak
3. 5min LA 1 55 AR ARHE H DLTE S et ik A
A i A IR T M AR R A B R B 4 B
DNA &5 8 4 “ AR R 40 et i i S

ATA
Mal6-FAM-R AGCAGTATTAATCTCAGCACC

Ma20-FAM-F FAM-CAGGCTTCATTGCTGTT TATC
Ma20-FAM-R SISETTGGTATTTGCTGTCCTT
Ma21-FAM-F g:M-CCGCTGCACCGTTTGAA AGAT
Ma21-FAM-R IEGI}‘GCAGCTTGACTGAGCCT

Ma25-FAM-F FAM-GTGGAACAGGTAGGTAG AGGT
GTGA
Ma25-FAM-R TGTTTGTTCTCTGTTGCTGCTT

Ma38-FAM-F FAM-CTTGGATCCCCTGCATC AC
AGA
Ma38-FAM-R TTAGGTTCAGGCAAGTGGTGG

Br & BIMERZ K B B G Qe AR K H D245k . XK
W ERZ K B BB O IR W A A

DRBRAE B 3 66 1) A AT 2 A 35 i ) B
WY AR O A, R AR R RO R (1
AUAL S AR PR B AT B R 5, ] T A R A
(RID0 R 3 168 R B o B At o A R A PR
IRAG AL S SRR 10 0T, E 8 = AR
WERZ B BT BT AR R AR TR PR )
RMERZ R A HORAG T 3D IRSOR S 5 55— A
R BRER, Tk HoR A P R 2 S T IS R
BAL R T e R AR A AR 2 G b R
B2 SR e R WY MEA e 7 o 1 AR AR 1) a8t A%
2 FEVEAR N T B AR R AR U B AR, MERZ R A A
ML R B P (H2, MR R E B 140



826 K EE Y FE K 48 %
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AN A A "
B} B} - 19897 221959 | 5223433 || s2238.41
5z.235.72 5725235 17294 bt 14858 ht 5901 ht 5130 }sj fSZIZIZ }Sj 525024
Pb ‘ |
)| 2N J A A -
z201.36 2 220.90 z 190.93 2 252.20 z 235.37 2 255.47 7 234.20 z317.35
52 238.52] lsz 20641 b 17102 | 6607 ot 4467 bt 2656 bt 5747 bt 11335 |
Pc
A LJJ LI . A I

52223.15
ht 5190

5z.243.62
ht 2054

sz 183.04 52236.20
ht 22644 ht 8872

sz 235.37
ht 4467

ht 2656

sz 255.47|

$2255.33
ht 4677
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ht 7991
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Fig. 5 Typing maps of 5 STR loci in the parents of gynogenic rice-field eel (Pa, Pb and Pc)

*3 HZEEHMA(Ga. GhMG)SHER AWM R IEEMSIEESHMESH
Tab. 3 Genetic diversity parameters of the five SRT loci in gynogenetic (Ga, Gb and Gc) and wild type (WT) rice-field eels

WK B REAGa

MR B REAGD

WK BRI Ge

FAERAWT

NN, N,

I PICH, H. NN, N,

I PIC H, H, NN, Ne

I PIC H, H. N N,

N, I PIC H, H,

Mal616 2 1.9690.6850.371 0 0.508 122 2 0.6930.3750.1670.522 21 2 1.69 0.5980.325 0 0.418 10 4
Ma2016 2 1.9690.6850.371 0 0.508 122 2 0.6930.3750.1670.522 21 2 1.69 0.5980.325 0 0.418 10 4

Ma2116 2 1.9690.6850.371 0 0.508 12 2 1.986 0.69 0.373 0.25 0.518 21 2 1.7470.6190.3360.0480.438 10
Ma2516 2 1.9690.6850.371 0 0.508 12 2 1.7040.6040.3280.5830.431 21 2 1.69 0.5980.325 0 0.418 10
Ma3816 2 1.9690.6850.371 0 0.508 12 2 1.7040.6040.3280.5830.431 21 2 1.69 0.5980.325 0 0.418 10

w W A

3.7041.3450.68 1 0.768
3.7041.3450.68 1 0.768
3.7041.3450.68 1 0.768
2.2470.9380.491 0.7 0.584
2.2470.9380.491 0.7 0.584

Mean16 2 1.9690.6850.371 0 0.508 12 2 1.8790.6570.356 0.35 0.485 21 2 1.7010.6020.327 0.01 0.422 10 3.6 3.1211.1820.604 0.88 0.695
0 0 0 00.0710.0220.0250.0960.022 0 0 0.0110.0040.005 0.01 0.004 0 0.2450.357 0.1 0.1040.0730.045

SE 00 0

0

0

VE: H,. W24 & % (Expected heterozygosity); H,. Ml 4% & FZ (Observed heterozygosity); 1. 7 4% $§ % (Shannon’s information index);
N. FEAE (Number of samples); N,. 2547 3 X £ (Number of different alleles); N,. 7 2254 i K 5L (Number of effective alleles); PIC. £ 7
& K48 %(Polymorphism information content). Mal6. Ma20. Ma2l. Ma25f1Ma383 /<5l LA £ ; Mean. “F141H; SE. bruix

R4 BREBEEIA(Ga. GOMGORFAERBWDHHIE

R &R MAE B L)

Tab. 4 The number and proportion of homozygotes in the five
SRT loci of gynogenetic (Ga, Gb and Gc) and wild type (WT)

rice-field eel

£S5 BWRLEHA(Ga. GbMGo)SHEEFWI)EIRLE
B A% DMEEBEURBCIHRET)

Tab. 5 Genetic distance (upper right) and genetic identity (lower
left) among gynogenetic (Ga, Gb and Gc) and wild type (WT)

rice-field eels

MRk E  MEEKE  MRKRE  BAERMA

POIRRA _ BEKGa  BEFAGb  BKGe  WT
S Gl GRS I G
Mal6  16/16 100 10/12 83.33 21/21 100 0/10 0
Ma20  16/16 100 10/12 83.33 21/21 100 0/10 0
Ma2l  16/16 100 9/12 69.23 20/21 9524 0/10 0
Ma25  16/16 100 5/12 41.66 21/21 100 3/10 30
Ma38  16/16 100 5/12 41.66 21/21 100 3/10 30
“F{EMean 100 63.84 99.05 12

Ga Gb Ge WT

— 1.402 0.954 0.861 Ga
0.246 — 0.992 0.847 Gb
0.385 0.371 — 0.182 Ge
0.423 0.429 0.833 — WT

FEfa a2 WL M DB AL S & TR
IR R A e 22 M s el A 7 SR ME A R e AR
AL 25 BEEAT 70 A, R WIMERZ K B H 25
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INDUCTION OF MEIOGYNOGENESIS IN MONOPTERUS ALBUS AND
GENETIC HOMOZYGOSITY ANALYSIS OF THE GYNOGENIC OFFSPRING

XU Wen"?, SONG Yan-Long', JIANG Yin-Jun"?, LUO Hong-Rui', GUO Yuan-Qi"’, TAO Bin-Bin',
CHEN Ji' and HU Wei"’

(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Hubei Hongshan Laboratory, Institute of Hydrobiology,
Chinese Academy of Sciences, Wuhan 430072, China; 2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: Swamp eel (Monopterus albus) is an important freshwater culture fish in China and has the characteristic of
hermaphroditism and natural sexual reversal. Currently, there is a lack of artificial varieties within swamp eel cultiva-
tion, and the fry of mainly rely on the wild catching. Gynogenesis, a method for rapidly obtaining fish population with
stable heredity and excellent character, was explored in this study. Meiogynogenesis induction was established in
swamp eel, resulting in the creation of three gynogenic populations characterized by deep-yellow coloration. Flow
cytometry analysis showed that the cellular DNA contents of gynogenic eels were consistent with those of wild type
fish, and chromosome counting confirmed the diploid nature with 48 chromosomes. Histological analysis demonstrated
the development of ovaries in the gonads of gynogenic eels, indicating normal diploid functionality. Microsatellite
diversity analysis showed that the effective number of alleles (N,), Shannon’s information index (/), polymorphism
information content (PIC), observed heterozygosity (H,) and expected heterozygosity (H.) in gynogenic eels were
significantly lower than those in the wild population. The genetic homozygosity in gynogenetic eels exhibited a signifi-
cant improvement. The genetic distance increased and the genetic similarity decreased between gynogenetic groups. In
summary, the gynogenetic population of the deep-yellow swamp eels provides new materials for breeding excellent
varieties.

Key words: Meiogynogenesis; Microsatellite; Genetic homozygosity; Variety breeding; Monopterus albus
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