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Optimization of Chromosome Sectioning Technique and Karyotype Analysis

of Solanum nigrum var. suaveolens and Solanum nigrum

XU Hongguo, QI Hongying, GU Lingjie
(College of Life Science and Agroforestry, Qigihaer University, Qiqihaer, Heilongjiang 161006, China)

Abstract: In this test, the experimental materials are root tips of Solanum nigrum var. suaveolens and So-
lanum nigrum. In order to determine pretreatment methods of the most suitable for karyotype analysis, we
optimized processing the root tips by different pretreatment, fixed and different dissociation. Root tips of
Solanum nigrum L. are pretreated with 0. 05% colchicine for 2.5 h at 15°C. Then root tips were hydro-
lyzed or 6 min in 1 mol/LL HCI at 60 ‘C. The results showed the chromosome clearer. S. nigrum var.
suaveolens and S. nigrum are both belong to small chromosomes, S. nigrum var. suaveolens is tetraploid,
the karyotype formula is K (4n) =48=4sm—+44m, karyotype asymmetry belongs to 2B. The karyotype a-
symmetry coefficient was 56.22%. S. nigrum L. is hexaploid, the karyotype formula is K (6n) =72=
72m, karyotype asymmetry belongs to 1B and the karyotype asymmetry index was 55. 89%.

Key words: Solanum nigrum L. ; chromosome sectioning; chromosome preparation; karyotype
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Table 1 Tests of different pretreatments on the root tips

POBLE Bas Tt 4 353 5 i 4b $ R 9 4 B AS] [A]
Treatment code Pretreatment reagent Pretreatment temperature/ C Pretreatment time/h
1 0. 05 % Bk 7k il Z Colchicine 15 2.5
2 0.05% kKAl Colchicine 15 3
3 0. 1% #k KAl % Colchicine 15 2
1 0. 1% #k KAl Z Colchicine 1 0. 002 mol/L 15 5

8- FLmEmk 8-hydroxyquinoline 0
5 KAKIRA Y Ice water mixture — 24

6 25 [ %F i Control
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S-FRFLMEME 1+ 1 TR A WAk BRSO X e 35 R UL IR AN
FAR (P 1, A4 B4 3 2) 4 43 24 v 100 10 240 i 50
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Table 2 Effect of chromosome in different pretreatments methods

Hh 41 2 g - 2 %

Average number of metaphase cells

Kb PR Treatment

e 1A 5 TR B i M

Dispersion and distinguish degree of chromosome

1 4.0
2 3.5
3 3.8
4 1.3
5 3.7
6 3.8

Pk RAF B
BOTHL IS
By BB S B M Dispersion good, clear
B LA B WP Dispersion good. clear
e AR 4 BB Dough, blurred
e R W 4 BOW Dough, blurred

7 WF Dispersion better, clearer

S M Dispersion good, clear

T AN T 8 H Dy 40 X WL 23 2 S AP S 20 E () LR T

Note: Number of metaphase cells is average of cells in the field(40X) ,the same as below

A2 < 3
ol | '
%3 A "3{‘.\',

A, ERIEFE B 21, 0. 05 % BOKANE 15 CLEFE 2.5 h;2. 0.05%FkKAMIZE 15 CAEFE 3 h;3. 0. 1% BkAKANZE 15 CLEFE 2 h;

4. 0. 1Y% BKKANZE AN 0. 002 mol/L 8-F5 Kmsnpk 1 ¢

LIEEW 15 CALHL 2 hs5. WOKIREY 24 hi6.

Z5 6 R

I NG FP L S uR i NEEES

A. S. nigrum L. var. suaveolens; B. S. nigrum L;

1.0.05% colchicine 15 'C 2.5 h; 2.0.05% colchicine 15 C 3 h;
3.0.1% colchicine 15 ‘C 2 h; 4. 0.1% colchicine and 0. 002 mol/L 8-hydroxyquinoline mixed liquor(1 *

115 C 2 h;

5. Ice-water mixture 24 h; 6. Control

Fig. 1

Chromosomes by different pretreatments
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Table 3 Effect of chromosomes by different digested methods

4hFm oh T 20 i T 4 K B o 0 PR 53 BRSO B0 Wi 2
T Average number of Dispersion and distinguish
reatment
metaphase cells degree of chromosome
A 3.8 3 HPE RLAF L3 MT Dispersion better, clear
3.5 By B Dispersion good, blurred
C 3.7 4310, (B Dispersion good, blurred

A PRI MR B WA C. Je MR AR )T A
B 2 ORIR il 2507 16 19 A B8R B
A. Single acidolysis; B. Single enzymolysis; C. Acidolysis
after enzymolysis first

Fig. 2 Effect picture by different digested methods

P14 ik 125 45 2R A 0 A 3 S, AELJ 40 M B s B 3
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it A 1) 23 iR B RS L DN IEL oK R M B AR L W AP T
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Yufa ik, RN K(6n) =72=72 m, YL {kAH
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A. S. nigrum var. suaveolens;B. S. nigrum L. ;1. The chromosome;2. Karyotype image and idiograms

Fig. 3 Chromosome karyotypes and karyotype models of S. nigrum var. suaveolens and S. nigrum
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Table 4 Parameters of chromosome karyotype of S. nigrum and S. nigrum var. suaveolens

Yu o R HH %F K B Relative length/ %

Yy B g (4 7 5 LA (K /D Y fh (R T
Species and serial number K i JEE S Arm ratio (L/S) Type
Long arm Short arm Total length

1 7.3 4. 86 12. 16 1.5 m

2 6.21 5.4 11.61 1. 15 m

3 5.68 4. 86 10. 54 1.17 m

1 6.22 2.97 9.19 2.09 sm

) 4.59 4.32 8.91 1. 06 m

Py 3% 6 4.32 4.05 8.37 1. 07 m
S. migrum var. suaveolens 7 4.33 3.78 8.11 1.14 m
8 4. 31 3.51 7.82 1.23 m

9 4. 05 2.97 7.02 1. 36 m

10 3.51 2.97 6.48 1. 18 m

11 2.97 2.16 5.13 1. 38 m

12 2.7 1. 89 4.59 1.43 m

1 6.77 4.51 11.28 1.5 m

2 6.01 4.52 10. 53 1.33 m

3 5.51 4.76 10. 27 1. 16 m

4 5.26 4.26 9.52 1.23 m

5 5.27 4.01 9.28 1.31 m

6 5.51 3.51 9.02 1.57 m

W S . nigrum

7 4.76 3.5 8. 26 1. 36 m

8 4. 26 3.75 8.01 1. 14 m

9 3.76 3.5 7.26 1.07 m

10 3.9 3.26 6.76 1.07 m

11 2.76 2.26 5.02 1.22 m

12 2.51 2.25 4.76 1.12 m

31 ®
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