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Tab.1 The metaphase chromosome number of Coilia nasus

e {4 R % (2n) number of chromosomes (2n)

it H

item A 6 46 47 as ait
Sex total
T SRR Mt 302 2 52 1 60
number of male
metaphases T 23 3 2 91 1 120

female
BT % 5 33 33 8 1.7 100
percentage male

W 153 27 53 758 0.7 100

female
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Tab.2 Therelativelength and arm ratio of Coilia nasus chromosomes

n=15; X:SE
e HEME male MM female W 2 5
1o, AR EE /% =34 E 3] AR E /% &L FH difference between
relative length arm ratio type relative length arm ratio type male and female
1 5.67+0.34 © t 5.67+0.22 © t -
2 5.14+0.26 0 t 5.17+0.20 o t -
3 4.94+0.17 0 t 4.97+0.17 @ t -
4 4.81+0.15 0 t 4.80+0.09 0 t -
5 4.69+0.13 0 t 4.69+0.10 0 t -
6 4.59+0.10 0 t 4.61+0.10 0 t -
7 4.50+0.07 o0 t 4.52+0.10 o0 t -
8 4.42+0.07 £ t 4.45+0.10 ) t -
9 4.34+0.07 £ t 4.38+0.10 0 t -
10 4.28+0.07 0 t 4.32+0.11 0 t -
11 4.23+0.07 0 t 4.27+0.09 0 t -
12 4.16+0.07 0 t 4.23+0.09 0 t *
13 4.10+0.07 0 t 4.17+0.08 0 t ok
14 4.04+0.08 o0 t 4.11+£0.09 ) t *
15 3.98+0.07 0 t 4.05+£0.07 0 t *
16 3.92+0.09 o0 t 3.97+£0.05 o0 t *
17 3.85+0.10 0 t 3.90+0.07 ) t -
18 3.79+0.11 0 t 3.83+0.07 o t -
19 3.71+£0.12 0 t 3.73+0.10 o t -
20 3.65+0.13 0 t 3.64+0.15 o t -
21 3.55+0.15 0 t 3.55+0.23 0 t -
22 3.41+0.10 o0 t 3.44+0.30 © t -
23 3.26+0.16 o0 t 3.27+0.31 © t -
24 2.98+0.24 0 t 2.32+0.30 0 t *ok

e oA L KT 7.0, —FRE R A EE(P>0.05), *FmR 2257 13 (P<0.05), **F /R 22 71 3 (P<0.01).
Note: o indicates that the arm ratio is greater than 7.0; — indicates that the difference is not significant (P>0.05); * indicates that the differ-
ence is significant (P<0.05); ** indicates that the difference is extremely significant (P<0.01).
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Fig. 1 The metaphase chromosomes (a) and karyotype (b) of the female Coilia nasus
Arrow shows heteromorphic sex chromosome.
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Fig. 2 The metaphase chromosomes (a) and karyotype (b) of the male Coilia nasus
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Tab. 3 Number of metaphases with heteromor phic sex
chromosomes in Coilia nasus

F %44 metaphase
i H item

JG no A have &1l total

e akgE 1 109 120
number of heteromorphic
sex chromosomes

b E /% 9.2 90.8 100

percentage
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Fig. 3 PAGE electrophoresis zymogram and pattern map of Coilia nasus LDH isozyme

H: heart; L: liver; K: kidney; E: eye: M: muscle; G: gill.
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Fig. 4 LDH isoenzyme PAGE electrophoresis zymogram and pattern map of eye in Coilia hasus from four populations
YZ: Yangzhong population; CM: Chongming population; GH: Guanhe population; SS : Shengsi population.
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Fig. 5

LDH isoenzyme PAGE electrophoresis zymogram and pattern map of muscle in Coilia nasus from four populations

YZ: Yangzhong population ; CM: Chongming population; GH: Guanhe population; SS: Shengsi population.
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Fig. 6 LDH isoenzyme PAGE electrophoresis zymogram and pattern map of liver in Coilia nasus from four populations
YZ: Yangzhong population; CM: Chongming population; GH: Guanhe population; SS: Shengsi population.
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Chromosome karyotype and LDH isoenzyme in different tissues of
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Abstract: This study aimed to further understanding Coilia nasus germplasm resources, regarding aspects of cel-
lular inheritance and biochemical inheritance, chromosome number, and karyotype structure of C. nasus, and to
lay a theoretical foundation for screening the biochemical genetic markers of C. nasus germplasm. Short-term in
vitro culture of gill filament cells was used to prepare chromosome specimens. Polyacrylamide gel electrophoresis
was used to detect the expression of lactate dehydrogenase (LDH) in the heart, liver, kidney, eye, muscle, gill of C.
nasus. The results showed that there was no difference in the number of chromosomes between males and females.
The number of chromosomes was 2n=48, all of which belonged to terminal centromeric chromosomes (t), and the
karyotype was 2n=48t. The number of arms (NF) was 48, and the sex chromosome type was ZW/ZZ. Unlike pre-
vious studies in which the karyotypes of C. nasus and C. brachygnathus were ZO/ZZ type, we found a “point” in
the metaphase mitotic phase of the female chromosomes of C. nasus. Using mode analysis, we found that the
probability of distribution of this “point” was more than 90.8% (120 metaphase mitotic phases), which was con-
firmed to be the female heteromorphic sex chromosome of Coilia species. A total of six LDH isoenzyme bands
were detected in six tissues of C. nasus (heart, liver; kidney; eye, muscle; gill.), among which six bands were
found in the liver tissue, with the lowest activity, and five bands were found in other tissues, with different activi-
ties. The expression of the LDH isoenzyme of C. nasus was tissue-specific. There were differences in LDH activ-
ity of C. nasus among different populations, in addition to individual differences. LDH is widely distributed in C.
nasus and has obvious tissue specificity. The LDH enzyme band corresponding to expression in the eyes was
highly expressed and presented stable activity, owing to which it can be used as a biochemical genetic marker for
the identification of germplasm characteristics of C. nasus.

Key words. Coilia nasus, chromosome; karyotype; heteromorphic sex chromosome; lactate dehydrogenase (LDH);
tissue specificity

Corresponding author: ZHANG Tao. E-mail: zhangtaoyfi@163.com



