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= Tab.1 The statistics of chromosome number
ﬁ} ¥ in the cells of B. capito
Q.. - "
ji P s EH % Sy FHABUA LA /%
:ﬁ ; chromosome number _ division phase number _occurrence frequency
§j§j 100 72 63.16
9
E 98 17 1491
96 11 9.65
94 9 7.89
92 5 4.39
4 5A AP m TP s
SHL total 114 100.00

[E 2 PhotoshopiX 4 Ht ML ER L & 44
sm. 1 A 22 et f
Fig.2 Homologous chromosome assembled using
Photoshop software

sm. submetacentric chromosome
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& (acrocentric chromosome, st)384%, i1 & 22 &5
Yt {4 {A (telocentric chromosome, t)125%, 4 {0 (A8
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Tab.2 The relative length, arm ratio and type of B. capito chromosome

Py KR 2 % B /um FHXT /% B E/% Hs  ER Y%K S /um AHRHEE % BEE/%
no.  type absolute length relative length arm ratio no.  type absolute length relative length arm ratio
1 m 3.008+0.23 1.211+0.03 1.59 51 st 4.020+0.20 1.618+0.05 4.02
2 m 2.9024+0.26 1.168+0.09 1.62 52 st 3.858+0.21 1.553+0.05 3.65
3 m 2.863+0.28 1.1534+0.06 1.10 53 st 3.813+0.16 1.535+0.04 3.33
4 m 2.737+0.24 1.102+0.04 1.01 54 st 3.967+0.20 1.597+0.04 3.29
5 m 2.695+0.14 1.085+0.02 1.47 55 st 3.410+0.18 1.373+0.02 3.04
6 m 2.808+0.24 1.130+0.05 1.40 56 st 3.468+0.46 1.396+0.13 3.26
7 m 2.2194+0.23 0.89340.06 1.20 57 st 3.389+0.29 1.364+0.03 4.27
8 m 1.942+0.11 0.78240.02 1.56 58 st 3.161+0.69 1.273+0.21 4.14
9 m 1.814+0.15 0.730+0.01 1.18 59 st 3.143+0.12 1.265+0.04 4.30
10 m 1.958+0.09 0.788+0.03 1.01 60 st 2.879+0.32 1.159+0.07 3.92
11 m 1.350+0.11 0.54440.02 1.49 61 st 3.007+0.14 1.210+0.03 4.55
12 m 1.337+0.15 0.538+0.03 1.57 62 st 2.722+0.11 1.096+0.03 4.78
13 sm 4.070+0.31 1.638+0.05 2.14 63 st 3.072+0.27 1.237+0.07 4.62
14 sm 4.483+0.30 1.805+0.03 2.14 64 st 2.711£0.19 1.091+0.05 4.86
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15 -
Py KR Zi % /um FHXT /% B /% s ER Y%K S /um AHRHEE % /%

no  type absolute length relative length arm ratio no  type absolute length relative length arm ratio
15 sm 3.865+0.24 1.556+0.07 2.19 65 st 2.528+0.26 1.018+0.05 3.19
16 sm 3.551+0.14 1.430+0.04 2.37 66 st 2.834+0.25 1.141+0.04 3.31
17 sm 3.604+0.19 1.451+0.02 2.17 67 st 2.675+0.22 1.077+0.08 4.85
18 sm 3.646+0.22 1.468+0.04 222 68 st 2.507+0.27 1.009+0.05 4.47
19 sm 3.394+0.16 1.366+0.03 1.98 69 st 2.53940.17 1.022+0.02 3.14
20 sm 3.538+0.50 1.424+0.11 1.99 70 st 2.465+0.10 0.992+0.03 3.63
21 sm 3.224+0.18 1.298+0.03 2.36 71 st 2.476+0.21 0.997+0.05 3.93
22 sm 2.949+0.17 1.187+0.03 2.29 72 st 2.33240.29 0.939+0.08 4.35
23 sm 3.211£0.37 1.293+0.06 2.15 73 st 2.198+0.10 0.885+0.02 591
24 sm 2.955+0.19 1.189+0.04 2.28 74 st 2.287+0.15 0.921+0.05 5.63
25 sm 3.114+0.18 1.254+0.03 2.43 75 st 2.164+0.14 0.871+0.02 3.33
26 sm 2.711£0.20 1.091+0.04 2.30 76 st 2.190+0.17 0.882+0.04 3.74
27 sm 2.947+0.15 1.186+0.02 2.16 77 st 2.073£0.10 0.834+0.02 5.61
28 sm 2.684+0.19 1.081+0.05 222 78 st 2.25140.18 0.906+0.04 6.13
29 sm 2.709+0.16 1.090+0.04 2.19 79 st 2.133+0.20 0.859+0.04 4.07
30 sm 2.609+0.43 1.050+0.14 2.28 80 st 2.028+0.10 0.816+0.02 3.97
31 sm 2.601+0.32 1.047+0.07 2.50 81 st 2.088+0.24 0.841+0.06 5.53
32 sm 2.667+0.13 1.073+0.02 2.24 82 st 2.120+0.31 0.853+0.08 5.93
33 sm 2.701£0.12 1.087+0.02 2.69 83 st 2.020+0.13 0.813+0.02 6.27
34 sm 2.557+0.14 1.029+0.05 2.51 84 st 2.141+0.14 0.862+0.05 6.55
35 sm 2.580+0.24 1.039+0.03 2.40 85 st 1.154+0.09 0.465+0.02 4.51
36 sm 2.473£0.30 0.996+0.07 2.30 86 st 1.240+0.10 0.499+0.02 4.04
37 sm 2.436+0.21 0.981+0.05 2.04 87 st 1.081+0.15 0.435+0.04 4.37
38 sm 2.452+0.16 0.987+0.04 2.18 88 st 1.117+0.10 0.450+0.02 4.55
39 sm 2.410+0.31 0.970+0.10 2.05 89 t 2.31940.11 0.993+0.03 7.54
40 sm 2.389+0.17 0.962+0.03 1.99 90 t 2.429+0.28 0.978+0.03 7.72
41 sm 2.408+0.14 0.969+0.02 2.31 91 t 1.793+0.19 0.722+0.02 8.42
42 sm 2.361£0.19 0.950+0.04 2.57 92 t 1.981+0.16 0.797+0.02 7.77
43 sm 2.348+0.18 0.945+0.04 1.90 93 t 1.782+0.13 0.717+0.03 7.42
44 sm 2.358+0.17 0.949+0.04 2.10 94 t 1.929+0.11 0.776+0.02 7.69
45 sm 2.167+0.19 0.872+0.04 2.86 95 t 1.895+0.13 0.763+0.05 8.26
46 sm 2.306+0.14 0.928+0.03 2.68 96 t 1.607+0.11 0.647+0.02 8.89
47 sm 1.445+0.14 0.586+0.03 1.95 97 t 1.32240.17 0.532+0.04 0
48 sm 1.214£0.19 0.489+.04 2.14 98 t 1.204+0.18 0.485+0.04 0
49 sm 1.110+0.09 0.447+0.01 2.52 99 t 0.953+0.13 0.383+0.03 0
50 sm 1.152+0.19 0.464+0.05 2.82 100t 0.900+0.10 0.362+0.03 0
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Fig.3 Metaphase of B. capito
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Fig. 4 Karyotype of B. capito by Photoshop

m. metacentric chromosome; sm. submetacentric chromosome; st. acro-

centric chromosome; t. telocentric chromosome

44 G A0 R 7 2 A KB R/ IR 2 sm4]
(1.095+0.30)>stZH (1.030+0.30)>mZH (0.927+0.25)>t41
(0.675+0.20), ZH P53 X e o AR ] AH X K B 25 57 I
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Y AR XT (145 ) AR B2 J2 SR /NG £ A% (1945 ) 1Y
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Tab.3 Results of two methods for 4 pairs of chromosomes of B. capito
P E-ruler#C /il WH A R
no.  type HRHK HIRHRIE/% R E% oK [ /um AR E/% BE%
absolute length relative length arm ratio absolute length relative length arm ratio
1 m 3.008+0.23 1.211+0.03 1.59 2.701+0.32 1.032+0.10 1.40
2 m 2.902+0.26 1.168+0.09 1.62 2.423+0.16 0.926+0.09 1.24
13 sm 4.070+0.31 1.638+0.05 2.14 4.185+0.47 1.652+0.02 2.00
14 sm 4.483+0.30 1.805+0.03 2.14 4.325+0.35 1.799+0.03 232
51 st 4.020+0.20 1.618+0.05 4.02 3.135+0.39 1.198+0.04 3.43
52 st 3.858+0.21 1.553+0.05 3.65 3.083+0.53 1.177+0.01 3.17
89t 2.319+0.11 0.993+0.03 7.54 2.323+0.23 0.878+0.01 7.40
90 t 2.429+0.28 0.978+0.03 7.72 2.456+0.32 0.988+0.01 7.86

IR, A 2 e o R i 25 ) e A
NS, WS, 2RI4R551 . S2Y AR 4
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AR R BT B RS R 25, IR E AR A
HodE T M A RS R T R, A2

S (WL
i) 14 1o B0 6 T
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i b

i
T
o] D EEDY oo ne 040
TN IRUEL Aaan 40 pd 0o
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m. A L2 UG AR sm. PR 22 g AR st A
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Fig. 5 Karyotype of B. capito by

traditional method

m. metacentric chromosome; sm. submetacentric chromosome; st. acro-

centric chromosome; t. telocentric chromosome
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DUAEAARAZ AL P B, 1T 2R B0 M 0 i ) 3 1 P PR
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F L ER G 22 Gl 0 A % AH 0 3 22 v Ak i
B KRBT, X 5 {0] Q40 68 (Leptobarbus hoev-
eni) I VE AL 1B 0 AR, G € AR 250 P 185 o 1% 7

HEWRHERR R EFPY, Rarh LR EE Y £
T FZ142~150, RBEHE Y9RF BU i (H 150, 3
— RS Tz A B R R Al SRR
K 3 b H AR G 0 (A 25 R BOAN B e R
A B A PR R, IR =5
WL (Hyriopsis cumingii)®> A% B A #UH (Plet-
orhinchus cinctus)" ') G AR5 P AS FESL . YL
A TR 25 1 W08 B 42 52 e % R 43 B vh e £ 4K 1)
SRS R, TR L v T A 22k e 8 R B R
22 W R A Ao g BT DR B 6 ] JHC Al JL R BEAH L
Ui 710 e AR A b a] SR A T T AL
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®4 JLARELIE R f AR R 1% E (20=100)
Tab.4 The karyotypes of fish of Barbinae (2n=100)

LiES BRI AR NF ICHk
. 2n
species karyotype formula arm number references
FRARBRIEE  Spinibarbus sinensis 100 18m+32sm+26st+24t 150 [21]
EIMIEE  Barbodes (Spinibarbus) sinensis 100 18m+32sm+26st+24t 150 [21]
HBEIRNEE  Spinibarbus hollandi 100 18m+32sm+26st+24t 150 [21]
FEIRIEL  Spinibarbus caldwelli Nicholes 100 18m+32sm+26st+24t 150 [38]
XUHEE  Ceratobarbus biangularis 100 16m+34sm+50st, t 150 [39]
208 Barbus barbus 100 44mt+sm+56st, t 144 [4]
JLELET  Barbus plebejus 100 26m+18sm+56st, t 144 4]
oA Barbus meridionalis 100 22m+20sm+58st, t 142 [4]
KEGEEE  Barbus capito 100 12m+38sm+38st+12t 150 .
this paper
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R 595 12 55 L vl ) 0 6L ] ) 232 52 B0 A R B R A
P AWFTEER N RBHER AL TR T 2% .
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Comparative study on the karyotype of chromosome of
Barbus capito with two methods

GENG Longwu, JIANG Haifeng, XU Wei"
(Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Sciences, Harbin 150070, China)

Abstract: Chromosome karyotyping is the main content in cytogenetic study. Manual analysis, image systemic
analysis and software analysis are the most commonly used methods in chromosome karyotyping. But all three
methods have their own disadvantage, which are large measurement error, high quality metaphase image require-
ment and uncontrollable detail error, respectively. In order to obtain accurate and convenient chromosome karyo-
type analysis method, the introduced salt-tolerant varieties, Barbus capito, was used as experimental fish. The
metaphase chromosomes of B. capito were obtained from head kidney tissue by the method of PHA and col-
chicine injection and then the chromosome samples were prepared by air-drying technique. We presented a meth-
od for chromosome karyotyping by combining two software E-ruler and Photoshop, and compared the measure
and karyotyping results from the regular method. The results showed that there is no significant difference in the
measurement of stretched straight chromosomes by E-ruler software and conventional methods, however, the
former is more accurate in the measurement of curved chromosome. Photoshop software can quickly and conveni-
ently complete the chromosome, because it can accurately judge the location of centromere by eliminating the
background of karyotype. It can be concluded that E-ruler and Photoshop combining method achieved much more
accurate and clear karyotyping results. As an accurate and convenient method, this new method can also be used in
chromosome analysis of other fish species and even other organisms. The results showed that the chromosome
ploidy of B. capito was diploid, and no gender-related heterotypical chromosomes were found. The karyotype for-
mula was: 2n=100=12m+38sm+38st+12t, NF=150. Compared with other species from Barbinae family, B. capito
has similar karyotypes to several domestic species, which shows the karyotype evolutionary characters.
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