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Expression analysis of Brassica napus L. drought-related
genes under drought stress
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Engineering Research Center of South Upland Agriculture, Ministry of Education,
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Abstract: The high drought-tolerant variety Holiday was treated as the experimental material
under drought stress in the early flower stage. The expression level of 6 drought-related genes
(ABA2 ,BnSOS2 .BnCS, CAM ,CBF4 ,PIP1) which were selected from different organs (root,
stem, leaf, flower and green pod) at different stress times (1,3,5,7 days) were analyzed by
qRT-PCR technology. The result showed that the expression of six drought-resistant genes in

different organs all increased under drought stress, and they presented different trends respec-
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tively under different drought stress. In the same organs, the expression of the six drought-re-
sistant genes had obvious different. In root, the maximum cumulative expression value gene was
ABA2, and the minimum cumulative expression value gene was CBF4; in stem, the maximum
was CAM, the minimum was CBF4; in leaf, the maximum was PIPl, the minimum was
ABAZ2; in flower, the maximum was CBF4, the minimum was BnSOS2 ; in green pod, the max-
imum was BnCS, the minimum was CBF4. It suggested that different drought resistance path-
way played different role under drought stress. The correlation analysis between expression values of
drought-related genes and stress time showed that the expression quantity of CAM gene in the stem
volume, CBF4 gene in the flowers was significantly positively related to the stress time.

Key words: DBrassica napus L. (rapeseed); drought stress; drought-related genes; gene

expression; quantitative real-time PCR
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Tab.1 The Primers of candidate reference genes and target gene

I 4 Fr EmgIHG'—3D S5 —>3" GenBank % %5
CAM ACTTGGGACTGTGATGAGGTCT CCATCAGGTTTAGGAACTCAGG AF150059
BnSOS2 CCAGAGGTACTTAATGGCCAAG GTGGCCTTGACTGAACAATGTA AY310413
BnaCS CAATTCCTGAGTGCCAGAAAG CGCTAGCAAATTGAGTCATTG 30689692
CBF4 GCGTGAGACACGTCATCCGA TTCTGAAACGCCATTGCAGC NM_124578. 1
ABA2 ACAACGCAGGAGTAAGCGAAGC TCCTCCCATCCTCAGGCAAA AT1G52340
PIPI ACAGCACAGGAACCGGACTAG TAGCCAAGTGCACCATGAACA AF118382
ACT7 TGGGTTTGCTGGTGACGAT TGCCTAGGACGACCAACAATACT
UBC21 CCTCTGCAGCCTCCTCAAGT CATATCTCCCCTGTCTTGAAATGC
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A P5CSh>CAM> PIP1 >ABA2 > BnSOS2 > BnCS>CBF4>OAT,1En /8 PIP1 >
BnCS>CAM>BnS0OS2>>P5CSb>CBF4 >0OAT>ABA2 , {4t # i CBF4>0OAT>PIPI
>P5CSb>ABA2>CAM>BnCS>BnSOS2 , £ F J& 1 iy BnCS>OAT>BnSOS2>ABA2
> CAM>PIP1>P5CSb> CBF{.

*2 EFREZ|REPHER
Tab.2 The accumulated expression of the genes in different organs
it E i 1& GES
CBF4 8.25+0.697 eE 1.2340.098 dD 4.77+0.193 dD 11.57+0.502 aA 2.14-£0. 231 cC
ABA2 20.9941.923 bB 4.76+0. 465 cC 0.414+0.059 eE 00+0. 395 beB 5.67%0.197 bB
5
5

BnSOS2  11.8740.916 dD  4.00+£0.413 ¢cC  13.8840.153 dD 2540.059 Dd .7240.741 bB
CAM 14.9540. 644 ¢dC  34.46+2.286 aA  25.85+1.427 cC 52+0.469 beB  5.2140.541 bB
BnCS 14.94+40.188 cdC  3.7540.378 ¢cC  36.61+0.880 bB .31£0.074 dC 19.7142. 352 aA
PIPI 24.0040.843 aA  20.5940.635 bB  50.6642.703 aA 6.88+0.872 beB  5.15+0. 216 bB
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Fig. 1 Expression patterns of ABA2 gene in various organs under drought stress
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Fig. 2 Expression patterns of BnSOS2 gene in various organs under drought stress
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Fig. 3 Expression patterns of CAM gene in various organs under drought stress
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Fig. 4 Expression patterns of CBF4 gene in various organs under drought stress
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Fig.5 Expression patterns of BnCS gene in various organs under drought stress
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Fig. 6 Expression patterns of PIPI gene in various organs under drought stress
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Tab.3 The correlation between expression values of drought-related genes and stress time

CBF4 ABA2 BnSOS2 CAM BnCS PIPI

R 0.225 0.751 0.918 0.376 0. 944 0. 654
= —0.186 —0.773 —0.132 0.954" —0.733 —0.282
It 0. 306 —0.105 0.153 0.272 0.7 —0.002
1t 0.955~% —0.663 —0.536 —0.064 —0.759 0.375
B 0.686 —0.147 —0. 265 —0.701 —0.187 —0.785
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HR M 3 HR e A DR 3 ok () A 5 P A BT AN TR L TR A 3R A A A% R S
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UEZSE . A8 . BnCS SENTER Y Z 2T F Wi i 27 B 1 E R Rk X R Wy
B IR 5 T 22 e B AL b oA T sl /D it o 2AQ I L AR A =R IR IR 3R 4 15 5 4 4L IE
H A H ) RE A L BE.
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52 B0 TR A 5 R IR P, AR A A w8 B i A B R 2 X AT fE S TR B
M-S RS2 BB A 1 5. K AP E R ABA GRS IR F A ) — 7R 91k TR 1) 00 28 52 7 » 2 3 A 0 %o
T 538 T 52 M5 W S SL IS gt 2 B ABA (4%, Audran Y SERFSER L, T 5
RS ABAZ BN EAR b i 2k HAZ S IR P i & 00 5K B TR B S AL R 7E AR A B
s T A AT AR R 2 R D Y Rk et W) A T A A AR P R A . AR L L
Hh ABAZ B335 T RE 32 2 FhK - 802 Bl DR 3 RS20 5 DR O A I rp i o PRI S ) TR 2 ()
W25 0 2R AR I ABA2 Sk TR ) e s K 7 AT RE A 2 32 31D & S PR 9 52
B LR AR AR RS T AE T 5038 T CAM LR 355 15 00 L F 9 45 31 & B Ak R e
MR AR Pz 2 R A T B B IR AR H CAM B 7R TR A [ 4 40 (9 32 A A X
QA7 AN A CAM e R 7R AR I v ) 2 005 v W6 L B A% IF ) A [) i LA i o ) 6 ik i B
TAERR P X — IR A S50 15 B 19 4518 AR ). [7] i Takezawa™™ (5% & L. AN [
W E I CAM BE R 3K AAAE 22 5 I PR 22 Sl th BUAE Leet ™ X KL AIBF 245 R .
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