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Effects of microtubule reagent treatment on endogenous hormone and
cold-tolerance related genes of seedling winter rapeseed Brassica rapa L.
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Abstract: In this study, ‘Longyou 7’ and ‘Tianyou 4’ were treated with 400 wmol + L™" colchicine ( Col)
and 50 wmol + L' taxol (Tax) for 12 h and 24 h at 20°C and 0°C and followed by the sample liquid chromatogra-

phy and quantitative PCR to determine the effects of microtubule reagent on endogenous hormones and cold-toler-

5 H #7:2022-06-18 &[5 B #A.2022-07-14

v R H (2021CYZC-46) s il A #F T 4 3 4550 H (2021QB-035) ; H %e 51 54 5 BH 4% 4 1 ( ZCYD2020-2 -
3) ; VU I8 AR B AR B g 2 3 439 H (2021NKS-TCJJ-001) ; Hl & # & )T 2023 4EBF58 4L “ Bl 2 A7 T H (2023CXZX -
647)

YEZ B : FIEHE(1999-) , L, HR IR BB RAE  WFSE 5 1 I AE 8 B, E-mail : 2803988480@ qq.com

BEEE XNANI1975-) 58 B RAN IR G, EENFHERREE M, E-mail ; lzgworking@ 163.com



64 T2 XA A5 541 %

ance related genes in seedling winter rapeseed. The results showed that the contents of ‘ Longyou 7’ and ‘ Tianyou
4’ ) ABA, TAA, GA; and ZT decreased significantly after adding Col, and the levels of ABA, [AA, GA; and ZT
increased significantly after Tax. After adding Col, compared to the 0°C treatment for 12 h, when the 0°C was pro-
cessed for 24 h, the expressions of ‘Longyou 7’ a-iubulin, B—tubulin, MKK2, ICEI, CBFI, and BrAFP1 were
upregulated, ‘ Tianyou 4’ a—tubulin, B—tubulin and CBF1 were upregulated, however, the expression level of
MKK2, ICE1 and BrAFP1 was downregulated ; compared to the 20°C treatment for 12 h, at 20°C treatment for 24
h, the expressions of ‘Longyou 7’ and ‘ Tianyou 4’ «a—tubulin, B—tubulin, MKK2, ICEl, CBFI, and BrAFPI
were upregulated. After adding Tax, compared to the 0°C treatment for 12 h, when the 0°C was processed for 24 h,
the expressions of ‘ Longyou 7’ a—tubulin, B—tubulin, ICE1, CBF1 and BrAFPI were downregulated. The expres-
sion of ‘ Tianyou 4’ a-tubulin, B-tubulin, ICE1, CBF1 and BrAFPI was upregulated ; compared to the 20°C treat-
ment for 12 h, at 20°C treatment for 24 h, the expressions of ‘Longyou 7’ and ‘Tianyou 4’ a—tubulin, B—tubulin,
MKK2, ICEI1, CBFI, and BrAFPI were downregulated. This showed that microtubule regulating reagent affected the
endogenous hormone content and the expression of cold resistance genes in cabbage winter rape.

Keywords: winter turnip rapeseed; germinating seeds; low temperature; endogenous hormone; cold resistance

gene expression; colchicine; taxol
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Table 1 The primer sequence of corresponding genes

that were used to real-time PCR analysis

MEW =153
WEE s -3 ey BT
rimer . s , . Annealing
Primer sequence (5’ = 3’)  Production
name temperature

Actin—F GTGTCATGGTTGGGATGGGT 188 61
Actin—R AAGAACCGGGTGCTCTTCAG 188 61
BrAFPI-F CCCAACAACCAGCTCCGTTACC 108 61
BrAFPI-R  CTCCGACACCACGACATCCAAC 108 61
ICEI-F  ATGCTTGAAGGTGGTGGTGATTGG 89 60
ICEI-R  AATCTGAAGTCTTGCTGGCTCTGC 89 60
CBFI-F  CTGCGGGTCGGAAGAAGTTTCG 104 61
CBFI-R  CTTGTTTGGCTCCCTCACCTCAC 104 61
MKK2-F TTTGGAGTTTGGGAGTGGTTCTGC 128 60
MKK2-R  AGGAGGCGGGTTTTCAACAATGG 128 60
a—tubulin—F CACCGATGTTGCTGTCCTCTTGG 9% 61
a~tubulin-R CTGTTGAGGTTCGTGTAGGTAGGC 96 61
B-twbulin—F AAGTCCAGCGTCTGTGACATTGC 9 61
B-tubulin-R GCTCACACGCCTGAACATCTCC 9 61

TE:F FoRIEM 51, R FoR 514,
Note: F represents the forward primer, and R represents the reverse

primer.
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Note ; Different lowercase letters indicate significant difference at 0.05 level. The same below.

B1 AEABFEMEMMERRIK GREF Col/Tax IKELIET ABA 82

Fig.1

St 0N

g

= N =)
T T T
o

IAA% B IAA content/(1n g *

o

K iH4%5 Tianyou 4

B 7175 Longyou 7

The ABA content at different times, temperatures, and Col/Tax concentration treatments in different Brassica rape
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Fig.2 The IAA content at different times, temperatures, and Col/Tax concentration treatments in different Brassica rape
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Fig.3 The GA;content at different times, temperatures, and Col/Tax concentration treatments in different Brassica rape
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Fig.5 Effect of microtubule reagent treatment on cold resistance gene expression in seedling of winter rapeseed
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