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Karyotype analysis and evolutionary status of Oxygymnocypris stewartii
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Abstract: [Objective] The karyotype of Oxygymnocypris stewartii was analyzed to provide cytogene-
tic basis for its development of evolutionary biology, germplasm standards and parental selection in cross
breeding. [Method)] The head-kidney of O. stewartii,domesticated by Institute of Fisheries Science, Tibet
Academy of Agricultural and Animal Husbandry Sciences and Heilongjiang River Fishery Research Institu-
te of Chinese Academy of Fishery Sciences,was collected and cold drop method was used to prepare chro-
mosome specimens. After PI staining and fluorescence microscopy, the software of Photoshop and curve
measurement tool E-ruler were used to measure and pair chromosomes of O. stewartii,and the evolutio-
nary status of O. stewartii was analyzed by comparing the chromosome ratios of metacentric chromosome
(m) +submetacentric chromosome (sm) and subtermocentric chromosome (st) -+ telocentric chromosome
(t) with 19 species (subspecies) of Schizothoracinae. [Result] The chromosome number of O. stewartii

was 2n=92,the karyotype formula was 26m-+28sm—+20st+18t, the arm number (NF) =146, and its evo-
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lutionary status in Schizothoracinae was middle level. [Conclusion) The karyotype of O. stewartii and its

evolutionary status were determined,and the degree of specialization was high.
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Fig. 2 Metaphase chromosome of O. stewartii
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Fig. 3 Karyotypes of O. stewartii
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Table 1 Type,absolute length and arm ratio of O. stewartii

ETRE FA Y X KB/ pm B/ % G5 FA YA X/ pm B/ %
No. Type Absolute length Arm ratio No. Type Absolute length Arm ratio
1 m 5.731 940.203 4 1.141 9 47 sm 1.928 1+0.068 4 1.727 3
2 m 5.193 6+0.184 3 1.290 7 48 sm 1.953 14+0. 069 3 1.882 1
3 m 5.603 0+0.198 8 1.328 5 49 sm 1. 840 4+0. 065 3 1. 870 6
4 m 5.367 4£0.190 4 1.334 7 50 sm 1.744 740.061 9 1.722 2
5 m 4,496 140,159 5 1.158 9 51 sm 1.766 84+0.062 7 2.148 2
6 m 4,048 440.143 6 1.304 8 52 sm 1.764 6+0.062 6 2.157 2
7 m 3.300 1£0.117 1 1.410 2 53 sm 1.892 74+0. 067 2 2.184 8
8 m 3.212540.114 0 1.408 7 54 sm 1.562 0+0.055 4 2.017 4
9 m 2.891 44+0.102 6 1.048 3 55 st 2.889 240.102 5 3.800 9
10 m 2.716 1£0.096 4 1.243 0 56 st 2.631 440.093 4 4.097 1
11 m 2.739 7£0.097 2 1.120 0 57 st 2.345 6+0.083 2 3.027 6
12 m 2.617 440.092 9 1.044 2 58 st 2.284 540.081 1 3.079 7
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& 1(&) Continued table 1

%> A 24 %of < 2/ pm B/ % P A Y 3 K / pm B/ %
No. Type Absolute length Arm ratio No. Type Absolute length Arm ratio
13 m 2.607 1£0.092 5 1.2855 59 st 2.373 6+0.084 2 6.217 2
14 m 2.618 9£0.092 9 1.120 8 60 st 2.216 8+0.078 7 5.920 8
15 m 2.724 97£0.096 7 1.132 0 61 st 2.305 940.081 8 3.0350
16 m 2.472 3£0.087 7 1.084 9 62 st 2.035 6+0.072 2 3.390 3
17 m 2.455 440.087 1 1.198 5 63 st 1.992 140.070 7 3.546 0
18 m 2.534 240.089 9 1.048 7 64 st 2.193 240.077 8 3.580 6
19 m 2.401 6£0.085 2 1.2615 65 st 2.037 8£0.072 3 3.2114
20 m 2.314 7£0.082 1 1.041 6 66 st 2.141 6+£0.076 0 3.448 8
21 m 2.187 3+£0.077 6 1.371 2 67 st 2.006 940,071 2 3.357 4
22 m 2.197 6+0.078 0 1.634 5 68 st 2.157 1£0.076 5 3.306 2
23 m 2.170 4£0.077 0 1.078 7 69 st 1.847 8+0.065 6 4.893 0
24 m 2.149 7£0.076 3 1.007 4 70 st 1.816 1£0.064 4 4.835 0
25 m 2.014 2£0.071 5 1.193 4 71 st 1.858 1£0.065 9 3.584 7
26 m 1.917 0+0. 068 0 1.294 0 72 st 1.799 2+0. 063 8 3.897 2
27 sm 5.305 5+0.188 2 1.818 6 73 st 1.739 54+0.061 7 3.877 8
28 sm 5.128 0£0.181 9 1.744 0 74 st 1.850 740. 065 7 3.390 1
29 sm 3.649 9£0.129 5 1.706 6 75 t 2.682 240.095 2 11.822 7
30 sm 3.1955+0.113 4 1.832 1 76 t 2.634 34+0.093 5 12.646 6
31 sm 3.175 6+£0.112 7 2.118 4 77 t 2.101 9£0.074 6 8.496 6
32 sm 3.064 4+0.108 7 2.247 2 78 t 2.238 1£0.079 4 9.113 6
33 sm 3.188 9+0.113 1 1.844 8 79 t 2.218 2+0.078 7 co
34 sm 2.951 8+£0.104 7 1.716 6 80 t 2.034 9£0.072 2 co
35 sm 2.733 8£0.097 0 1.814 4 81 t 1.995 8+0.070 8 co
36 sm 2.423 7£0.086 0 1.738 7 82 t 2.028 2£0.072 0 [es
37 sm 2.434 8+0.086 4 2.393 8 83 t 1.833 140.065 0 oo
38 sm 2.336 8+0.082 9 2.2835 84 t 1.802 1+0.063 9 o
39 sm 2.406 0£0.085 4 1.900 0 85 t 1.852 9£0.065 7 co
40 sm 2.3353+0.082 9 1.944 0 86 t 1.930 3+0.068 5 oo
41 sm 2.153 4+0.076 4 1.744 6 87 t 1.679 94+0.059 6 oo
42 sm 2.254 3£0.080 0 1.735 2 88 t 1.575 34+0.055 9 co
43 sm 2.110 7£0.074 9 1.734 9 89 t 1.507 540.053 5 oo
44 sm 2.084 9£0.074 0 1.841 9 90 t 1.480 3£0.052 5 oo
45 sm 2.115 1£0.075 0 1.978 3 91 t 1.353 6+0.048 0 oo
46 sm 2.006 9£0.071 2 2.072 3 92 t 1.427 34+0.050 6 co
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Note:m. Metacentric chromosome; sm. Submetacentric chromosome;st. Subtermocentric chromosome;t. Telocentric chromosome
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Table 2 Karyotypes of 19 species (subspecies) of Schizothoracinae

GHES KR 2, [ERNY B (m+sm)/  (st+0/ SCHK
Species Level ! Karyotype formula Arm number 2n/ % 2n/ % References
ZUWE 4 Schizothorax sp p 148 50m—+28sm—+ 70st-t 226 52.70 47. 30 [18]

WO S, davidi p 98 20m+34sm+24st+20t 152 .10 44. 90 [15]
FHOZE M S, prenanti P 148 28m-+40sm—+36st+44t 216 .95 54. 05 [15]
RMHEM S, grahami p 148 52m-+30sm-+66st-t 230 55.41 44.59 [18]
p
p

=~ o
o

KM 0 S, daliensis 148 48m—+30sm—+70st-t 226 52.70 47. 30 [18]
FASIE M S. macropogon 102 20m+28sm+22st+16t 134 47.06 52. 94 [16]
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R 2(&) Continued table 2
i RPEE 9 AR =10 (m+sm)/ (st+10)/ SCHik
Species Level n Karyotype formula Arm number 2n/ % 2n/ % References
A S, waltont b 92 26m-+28sm—+22st+ 16t 146 58.70 11. 30 [9]
112 26m+24sm+ 28st+ 34t 162 14. 64 55. 36 [16]
B S, ocommort . 92 30m-+26sm-+20st+ 16t 148 60. 87 39.13 [9]
106 24m+26sm+ 30st+25¢ 155 17.20 52. 80 [16]
#JE Diplychus sp s 98 28m+ 32sm+ 38st-t 158 61. 22 38.78 [18]
FIR Mt C. labiosa h 92 32m~+26sm—+18st+ 16t 150 63. 04 36. 96 [10]
i W45 4 P, extremus h 90 24m-+30sm—+20st+ 16t 144 60. 00 40. 00 [10]
TR WAL G, dobula h 66 32m-+ 10sm+4st+ 20t 108 63. 64 36. 36 [17]
R G, waddellii h 94 24m+14sm—+22st+ 34t 132 40. 43 59.57 [16]
FUGFMREE G, prezewalskii h 92 32m-+ 22sm-+ 24st-+ 14t 128 58.70 41. 30 [19]
TEBEHLIE G. eckloni 94 26m-+28sm+22st+ 18t 148 57.45 42.55 [10]
WMLt S, pylzovi 92 32m-+26sm-+20st+ 14t 150 63.04 36. 96 [10]
B O, stewartii N 92 26m-+30sm+ 22st+ 14t 148 60. 87 39.13 [9]*
92 26m+28sm+ 2051+ 18t 146 58.70 41. 30 ABE I
This study
PG LS #0045 45 7 i N 90 26m-+30sm+20st+ 16t 148 60. 87 39.13 [9]
S. y. younghusbandii 94 22m-+8sm- 46st -+ 18t 124 31.91 68. 09 (167
FyT—— —
BRI 657 111 L h 88 40m+16sm+ 1251+ 20t 144 63. 64 36. 36 [17]

S. y. himalayaensis

T p. JEARIEHE s, FEALIERE s h o BEAR LAY

Note: p. Primitive group;s. Specialized group;h. Highly specialized group.
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