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Comparison of callus induction ability of different upland cotton

varieties and verification of genetic transformation
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(College of Agronomy / State Key Laboratory of North China Crop Improvement and Regulation / Key Laboratory
for Crop Germplasm Resources of Hebei, Hebei Agricultural University, Baoding 071000, China)

Abstract: The induction ability of callus is affected by genotype. And broadening of genotype is important for the
development of cotton genetic transformation. The hypocotyls collected from eight upland cotton varieties were used
as materials to study the callus proliferation and callus status. Then GhAPX gene was transformed into the regenerated
variety. The results showed that callus could be induced from the hypocotyls of all the eight varieties, and the callus
of variety No. 2 and No. 3 proliferated rapidly, followed by variety No. 7, No. 1 and No. 8. Regenerated plants were
obtained except variety No. 5 and No. 6. Finally, we obtained three positive plants of variety No. 8 which were
identified by PCR of the transformed GhAPX gene. Real-time PCR analysis further confirmed higher transcripts of
GhAPX gene in all the three positive plants. This study laid a foundation for broadening receptor genotypes in cotton
genetic transformation.
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Table 1 Media used for callus induction

Hig A AL pH i
Media Component of media pH value
o B R 1/2 MS+ Hj%jHi 15 g/L 5.8 ~ 6.0
o MS+IBA 1 /L+ KT 0.5 mg/L+
WA S ne e 5.8 ~ 5.85

HZ 30 g/L
122 AF ey R SRR 100 K2R 4F
HAR/NE S i i skkr L5, TCR A1 MR 5k
JH 75% CBERTRN 1 min, 9851 0.1% HgCl2 12
8 ~ 10 min, e FHICH/KMYE 3 ~ 5. JCW
KRS R SR R R RN L R (28 £2)C,
1.23 RBAGHRMA &G R Fh R R
B b, BRI S AR, B AR 10 L, ik
| 28 CHEIGFAATHEF 2 ~ 3 do
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o S SRR B AR RN, ORI TR AR R
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AL IR B FRIIE 50 DL EYTB, T
W (28+2) C, JGMESRAS 2 000 Lx, 16 h G/
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Table 2 Difference analysis of callus weight gain among eight varieties

5 1 IRYEAC The first subculture

2 2 IR4KAX The second subculture

55 3 RYEAR The third subculture

A5 A SR AR5 AR
G Bokftifg WoMie Bkt fg BoME /g BKAH g Je/ME
A BT /g e RIS 1 /g e BRI 0 B /g 1RE BRI e
Variety . . Maximum Minimum . X K Maximum Minimum . . . Maximum Minimum .
Weight gain coefficient Weight gain /g Coefficient =~ Weight gain Coefficient
value value L value value L value value o
of variation of variation of variation
1 0.559 +0.106 d 0.764 0.389 19.06 0.525+0.077d  0.620 0.416 14.76 1.154 £0.186 ¢ 1.376 0.740 16.09
2 0.600+0.136 cd  0.794 0.236 22.61 0.736 +0.064 a  0.848 0.618 8.66 1.495+0.157 a 1.710 1.250 10.50
3 0.767 £ 0.083 a 0.821 0.630 10.79 0.688+0.203b  0.979 0.428 29.56 1.399£0.416 b 1.863 0.900 29.75
4 0.610 +0.091 ¢ 0.815 0.441 14.85 0.430+0.091e  0.633 0.306 21.21 0.784 £0.132 ef  1.043 0.586 16.79
5 0.679£0.092 b 0.790 0.455 13.59 0.401+0.084¢  0.508 0.305 20.84 0.840 £0.105 de  0.968 0.650 12.49
6 0.629 £0.098 bc  0.806 0.503 15.57 0.519+0.060d 0.623 0.418 11.47 0.720 £0.102 f  0.888 0.510 14.12
7 0.549+£0.119d 0.737 0.314 21.73 0.603 £0.090 ¢ 0.740 0.453 15.01 1.332+£0.140 b 1.587 1.130 10.50
8 0.767 £0.127 a 0.973 0.493 16.50 0.484+0.108d  0.647 0.253 22.26 0.899+0.202d  1.227 0.590 22.51

T ARVNG TR ARG T TR A E 2R (P<0.05) .
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Fig. 1

Comparison of callus status among eight varieties
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Fig. 2 Regenerative process of cotton tissue culture
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Fig. 3 Detection of transgenic positive plants by PCR
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GhAPX22-CDS.tXE  seveeeeseanensanansanassasaessnssssssnannnnnnns 3
Line 2.seq GGACAGCCCAAGCTACGCGTCTCGAGGTCGACGGTATCGATAAGCTT 100
Consensus atg
GhAPX22-CDS. txt 53
Line 2.seq 150
Consensus aagtgtt . “aaa:
GhAPX22-CDS. txt 103
Line 2.seq 200
Consensus ggct: agaggtctcatoget Jtgcteca
GhAPX22-CDS. txt 153
Line 2.seq 250
Consensus tcatgeteogtetagegtggeactcagetggaacttttgatgtcaagace
GhAPX22-CDS. txt 203
Line 2.seq 300
Consensus att gctgagctegetca
GhAPX22-CDS. txt 253
Line 2.seq 350
Consensus tgctgcet tcgatattgecagtcaggettet a
GhAPX22-CDS. txt 303
Line 2.seq 200
Consensus ttcatacgctgacttctatcagettgetggt
GhAPX22-CDS. txt 353
Line 2.seq 450
Consensus Jttgttgctgttgagatcaccggtgggectgaaattcecatttcatectgy
GhAPX22-CDS. txt 5 G 402
Line 2.seq € CORPA.cenreannennenns 484
Consensus aagagtggacaagcctcacce accacct a

4 PRMMER GhAPX EEF b33 45 5
Fig. 4 Sequence alignment of GhAPX gene in positive plant
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Fig. 5 Relative expression of GhAPX in transgenic plants
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