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Expression pattern and abiotic stress response analysis
of BnHY?5 in Brassica napus L.
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College of Life Sciences, Sichuan University, Chengdu 610064, China)

Abstract: In order to explore the expression of HY5 in Brassica napus L. , firstly, HY5 and its homolo-
gous gene HYH (HY5-Homologous) were predicted by genomic data analysis, and the full-length cD-
NA sequences of four duplication genes of HY5 (named BnHY?5) were cloned. As well as three duplica-
tion HYH (named BnHYH) were also cloned. Then, we predicted and analyzed the protein structure of
BnHYS5 and its chemical properties. The results showed that BnHY5 protein is an unstable and hydro-
philic protein, and the main domain is leucine zipper. Finally, BnHY5 duplication gene expression pat-
tern was analyzed by real-time PCR with normal growth conditions and abiotic stress. The results
showed that among 4 BnHY5 genes, BnHY5-2 has the highest expression level. BnHY5-1 and Bn-
HY?5-2 have no tissue expression differences and the expression level is higher than BnHY5-3, BnHY5-

4. BnHY5 gene not only responds to high temperature, low temperature, cadmium, high salt abiotic
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stress but also participates in ABA and GA; hormone signal responses, indicating that BnHY5 plays an

important role in abiotic stress. In addition, compared with the expression of BnHY5 duplications in

normal growth rape, the expression level of BnHY5 duplications under different types of stress treat-

ment changed. The expression ratio of the four genes of BnHY5 has a relationship to different types of

stress treatment.
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FiE TAEY) O S R 2.
2.2 /[ &
2.2.1 RNA 2 F= cDNA & & M3 RNA 1
PRECHAE Y S RNA 2 B0 7 & (ECZ N A
R6627-02Plant RNA Kit OMEGA 72 7)) . #:1E
MR BGR S Ui AT, SR I BT s ) RNA J5
SERPEFT cDNA (945 & RNA S5 s fili I 5%
5k F & (ONE-Step-gDNA Removal and ¢cDNA
Synthesis SuperMix i #| &; TRANSGENE /&
AD. cDNA S UG T —20 CHRAA L. URFRH 20
pL Hof B RNA S HAE 500 ng~5 pg).
2.2.2 H®HEAHE BanHYS kB 4K cDNA # %,
M UL Genbank H7 2 £ 00 4 ) H 5 8995 (Bras-
sica napus LO)BIEFEH WG HYS f1 HYH 4%
A5 DRI I 5 G S 40 [ U o i R S 5 1 4.

PL cDNA Syt i#47 PCR 4734, 934 7=y H]
BRI, PCR =) alifb 5 i 8 T sobE
A W BRI % J Pk I D Vi R A T E 4 2
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*1 PCR3E|¥
Tab.1 PCR primer

Primer name Primer sequence

BnHY5-F 5'-AATGCAGGAGCAAAC-3'
5

BnHY5-R “TCAGCGTTAGAACCA-3'

BnHYH-F 5'-“TGTCTCTTCAACGAC-3'

BnHYH-R 5'-AGCATTTTGCGAAGC-3'
Pactin-F 5'-GTGACAATGGAACTGGAATGG-3'
Bactin-R 5'-AGACGGAGGATAGCGTGAGG-3'

2.2.3 BnHYS5 KB 550547 H R HE 745
R H DNAMAN #x 4 #1 NCBI # ) BLAST T.H
HEAT LEXE 2347, BnHYS 25 7 Bk 5 A F e 2
4 Expasy-Protparam Z3#7"* #1 NCBI fE4k T H.5¢
B 4 SOPMA X} BnHY5 28 [ "2 454 1347 1
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FEF 0. 01 %014 Tween-20 2 [ 7% 1 77 - st it - 1
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W H B IS D 43 A 40 “COE RRER FRAR 0=
TRALEE, F1 4 C¥ 3 NAIRIRAL B, 1EF G RE; 3R 0
i, FR N AP A HIERE SR A N 150 mmol/L
Y AAEN 150 pmol /L AR » A LA AT ] Ak 2 (1)
MPEHE R 2s A0 IR B A R E AR B S, 0.3.6.9,
12,24 F1 48 h Gy i W ae ARG 38 b P15 4B 2
W HEAT— IR BURE. BOCE ROR O — B ny 2 i 1 3
OBABHIET —80 CIR-AE. BRLKEL 3
W LR A5 AR 3 IREE B S 4 SR ) - Y (.

2.2.5 BnHY5 AR £ 55 it Fo sh R F AL 22
TARZBEX5H  BunHYS P qPCR 1 5L 55 4ff
FE T AR JORBE (56 °CO) RS AR e BE. DA
s R 2 KL Bactin (GenBank % 5% %5
AF111812) AW Z Bt Hr SOt E =51,
qPCR 59751 W3 2.

&2 JPCR3|#
Tab. 2 qPCR primer

Primer name Primer sequence

QperHY5-1 F 5'-AAGGAAATCTCTGGATCGGCG-3'
QpcrHY5-1 R 5'-“TCAAGTTGAGAGTTTCTG-3'
Qper-HY5-2 F 5'-AAGCAACGGTCGGAGGAGAGA-3'
QperHY5-2 R 5-ATTTTCCAACTCACCCAAGTAAG-3'
Qper-HY5-3 F  5-ACATGAGGAGATACGGCGAGTA-3'
QperHY5-3 R 5'-AAGCTCAGAGTTTCTGTTCTCT-3'
Qpcrhy5-4 F 5'-ATTCGAGTTCGGAGGAGAAGCC-3'
Qperhy5-4 R 5'-TTCCTCAACAACCTCTTTAGCC-3'

gperHYH-1 F 5'-AACGTAACTTCAACCGCCAAGC-3'
gperHYH-1 R 5'-TCTGCAACTCGTTAGCTCTTGA-3'
5

qperHYH-2 F “GAACTCGAGTTCTTCTTCTCCT-3'
gperHYH-2 R 5-GTATTCTTTATCGACTGGGTTA-3'
gperHYH-3 F  5-GGTTTCATCAAAATCTCAAAAGAC-3’
gperHYH-3 R 5'-CCATGTCTGGAACCATCAACTC-3'

5-CTTCCTCACGCTATCCTCCG-3'
5'-AGCCGTCTCCAGCTCTTGC-3'

qPCR-B-actin F
qPCR-Bactin R

qPCR #l BnHYS & PIAEA A e A0 B AN
[ sf ) B 1) 2R 35 17 0. 2¢O 7 7 PCR ALl 36 [E
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10 ) [) By 24 il s i R 4. S I 465 R ) H A 33 PR 1)
AR B 27 2k, R SRR AT 3 IR
A, BERF SPSS 20 #7481 #r.
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Full-length PCR amplification of BnHY5 and Bn-
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Fig. 1
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Fig. 2 Amino acid sequence comparison of BnHY5 with arabidopsis AtHYS5 and HY5 of brassica rape, brassica olera-

cea amino acid sequence
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3.2.1 DBnHY5 & g2 ALk i o7
%3 DBnHY5 ZEAMELMER
Tab. 3 Physicochemical properties of BnHY5

= O g ot J
BnCO3HY5. 1 164 18 037.82  61.67 9.29 —1.198
BnA1OHYS 164 18 023.79  65.01 9.29 —1.211
BnA0ZHY5 166 18 101.87  56.85 9.51 —1.171
BnCO3HYS. 2 167 18 163.04 58.81 9.51 —1.168
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FRUEFR BN 61. 67, AR ERE N FH N
9. 29; S KMEM - (GRAVY) S —1. 198. 4%
TR UATRRE GEAKEEA.
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DI SR 1 .

o% EE%
(B1) (B2)
f % %
A . e 0y,
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l% %
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B 3 DBnHYS5 &8 =& #H Wl
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Fig. 3 Prediction of tertiary structure of BnHY5 protein
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FFH MEGA-X # {£"*) it Neighbor Joining
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Fig. 4 Evolutionary relationships of BhHY5 protein
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Fig. 5
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Relative expression of BnHY5 gene in different organs of different stages of rape
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relative expression level
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Fig. 6 Relative expression of repeat genes in light and dark
conditions of Brassica napus L.
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Fig. 7 Relative expression of BnHY5-1 under ABA and GA; treatment
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