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Tab. 1 Effects of C. cuvieri sperm digested with trypsin solution at different concentrations on the hatching, survival and octoploid rates of

allogynogenetic gibel carp clone A"~

PN e A B2 Aeb FE T ) ZRER Ak A< TERRIES W T I\ AR
Con‘IbirTation Trypsin concentration Time Fertilization rate Hatching rate  Survival rate Deformity rate  Octoploid rate
(%) (min) (%) (7o) (%) (7o) (%)
R a a a a a
AL 0 10 82.9+2.9 74.9+£2.9 73.0£1.3 24+1.4 0
Control group
S oH 0.25 10 20.2+2.2° 18.8+1.3" 15.9£1.0° 3.5+2.2° 3.8+0.6"
Treatment 0.5 10 12.5+5.6" 9.6+2.0" 7.242.0° 3.9+1.5° 4.240.3"
TOU ) ) . )
group 1 10 6.0£1.7° 4.5£1.1° 4.0+1.4° 4.2+1.8" 8.6+1.7°
2 10 3.5+0.8" 2.140.6" 0.9+0.5" 15.3+1.8° 9.6+1.6°
4 10 1.6:0.4" 0.9+0.2" 04+03" 332488 18.5+1.4°

VE: A E AR RO B 22 7 (P<0.05), TERIF

Note: The values with different superscripts show significant difference (P<0.05), the same applies below
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Fig. 1 Effects of C. cuvieri sperm digested with trypsin solution at different concentrations on offspring ploidy (A-B), sperm motility (C-E)
and structure (F)

A RPN FEARA A SN E MLDNA & & H 77 18 B. R0 )\ 548458 IDNA & & H 77 ¥l C. Wi (MOT). AT dEMEIZ 3 (PRO)FIE HiE
FI(SLOKE T ILL]. D. WoEk 71230240 E. Wt 728328 FOR My E s i s . Ll /R=100 nm. BEFk
FeoRRE TS, [ (O kI8 AS P . VAP, PR, VSL. B2z 38 %, VCL. h£kigahid & ; LIN. Hk 1, WOB. #3)itt;
BCF. #HT5515; PM. K7 I, NM. A FA% . *P<0.05, ** P<0.01

A. Typical DNA content histogram of gibel carp hexaploid individual; B. Typical DNA content histogram of gibel carp octoploid individual,

100 nm

C. Percentages of motile (MOT), progressive (PRO) and slow (SLO) sperm; D. Kinematic parameters of motile sperm; E. Kinematic
parameters of progressive sperm; F. Images of sperm head under transmission electron microscope. Scale bar=100 nm. Black arrows indicate
sperm plasma membrane and white arrows indicate sperm nuclear membrane. VAP. average path velocity; VSL. straight line velocity; VCL.
curvilinear velocity; LIN. linearity; WOB. wobble; BCF. beating cross frequency; PM. plasma membrane; NM. nuclear membrane. *P<0.05,
** P<0.01

£2 1%BFEEARSRLCIEAEE T AEREN R EREA R ZREITK, FaBGEURTR/\SERNFMN
Tab. 2  Effects of C. cuvieri sperm digested with 1% trypsin solution at different times on the hatching, survival and octoploid rates of
allogynogenetic gibel carp clone A"~

HE AbFR ] ZHREH AL TEIE R Mz T 2 AN s
Combination Time (min)  Fertilization rate (%) Hatching rate (%) Survival rate (%) Deformity rate (%) Octoploid rate (%)
X} B 41 Control 0 83.0+2.9" 80.4+0.5" 71.0+0.3" 12.1+1.4° 0°
Sz o 5 11.6+4.9° 8.0+0.6" 10.0+1.1° 14.5+0.2° 4+0.0"
Treatment group 10 6.2+1.6" 3.7+0.3" 3.8+0.6" 19.3+1.6° 9.3+1.2"
15 3.540.2" 2.7+0.1° 2.4+0.7° 22.0+3.0° 16.3+0.5°
20 0.640.2° 0.640.1° 0.4+0.2° 24.3+0.4" 10.3+2.4°

25 0.5+0.2° 0.420.1° 0.320.1°¢ 29.142.1° 17.6+0.0°
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Fig. 2 Effects of C. cuvieri sperm digested with 1% trypsin solution at different times on offspring ploidy (A-B), sperm motility (C-E) and

structure (F)
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A. Typical DNA content histogram of gibel carp hexaploid individual; B. Typical DNA content histogram of gibel carp octoploid individual;

C. Percentages of motile (MOT), progressive (PRO) and slow (SLO) sperm; D. Kinematic parameters of motile sperm; E. Kinematic

parameters of progressive sperm; F. Images of sperm head under transmission electron microscope. Scale bar=100 nm. Black arrow indicates

sperm plasma membrane and white arrow indicates sperm nuclear membrane. VAP. average path velocity; VSL. straight line velocity; VCL.

curvilinear velocity; LIN. linearity; WOB. wobble; BCF. beating cross frequency; PM. plasma membrane; NM. nuclear membrane. *P<0.05,

** P<0.01
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A. Morphological differences among allogynogenetic gibel carp clone A, C. cuvieri and gibel carp allo-octoploid; B. Typical DNA content

histograms of allogynogenetic gibel carp clone A", C. cuvieri and gibel carp allo-octoploid; C. Representative mitotic metaphases of

allogynogenetic gibel carp clone A”, C. cuvieri and gibel carp allo-octoploid
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AN EFFECTIVE METHOD FOR CREATING ALLO-OCTOPLOIDS BY
INTEGRATING EXOGENOUS SPERM GENOME
INTO GIBEL CARP EGGS

LI Zhi"*, LU Meng’, ZHOU Li"?, WANG Zhong-Wei"’, LI Xi-Yin"’, WANG Yang"’,
ZHANG Xiao-Juan"? and GUI Jian-Fangl’2
(1. State Key Laboratory of Freshwater Ecology and Biotechnology, Institute of Hydrobiology, Chinese Academy of Sciences, Wuhan

430072, China; 2. The Innovative Academy of Seed Design, Chinese Academy of Sciences, Beijing 100101, China;
3. University of Chinese Academy of Sciences Beijing 100049, China)

Abstract: Gibel carp (Carassius auratus gibelio Bloth) possesses a special ability to integrate exogenous sperm ge-
nome or chromosome fragments into its eggs for co-development, but the spontaneous formation probability is very low
in allogynogenetic offspring. In this study, white crucian carp (C. cuvieri) sperm were treated by 0.25%, 0.5%, 1%, 2%
and 4% trypsin solution for 10min, or by 1% trypsin solution for 5, 10, 15, 20 and 25min respectively, and then ferti-
lized with mature eggs of allogynogenetic gibel carp clone A". By comparing the changes of sperm structure and moti-
lity between control group and different treatment groups, also considering reproductive indexes, such as fertilization
rate, hatching rate and survival rate, as well as occurrence rate of allo-octoploids, an effective method was established
to integrate exogenous sperm genome into allogynogenetic gibel carp eggs to create allo-octoploids. The average sur-
vival rate and octoploid rate were (2.4+0.7)% and (16.3+0.5)% respectively when the eggs of gibel carp clone A" were ferti-
lized with white crucian carp sperm treated by 1% trypsin solution for 15min. The effective method developed in this
study will be a valuable way for creating novel genetic resources with excellent economic traits in gibel carp gene-
tic breeding. Subsequently, 57 allo-octoploid adults were obtained by batch processing and flow cytometry screening
from 6-month-old offspring, which can be used as core population for breeding of novel gible carp varieties with faster
growth and or higher disease-resistance.

Key words: Gibel carp; White crucian carp; Polyploid breeding; Synthetic allo-octoploid; Allogynogenesis; Integrate
exogenous sperm genome; Trypsin



