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Transcriptome analysis on stem development of a Brassica napus L. dwarf mutant
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Abstract: “NDF-1" is a Brassica napus L. dwarf mutant, which was derived from physical and chemical
mutagenesis of a high stemmed line “3529”, possesses a stable dwarf phenotype of approximately one
third the height of high stalk parent “3529”. It is an excellent resource dwarf Brassica napus I.. RNA-
Seq based transcriptome analysis on stem elongation of the dwarf mutant from Bolting Stage (BS) and
Florescence Stage (FS), which was conducted to provide a reference for the genome level in order to un-
derstand the mechanism of rapeseed stem development. A total of 455 million clean reads were obtained
from two different stages include Bolting Stage (BS) and Florescence Stage (FS). Then 2,147 differen-
tially expressed genes (DEGs) were found which detected between “NDF-1" and “3529” after assembled
them. Furthermore, twenty differentially expressed genes were selected for RT-PCR validation. With
the GO and KEGG pathway analysis, “NDF-1” stems elongation most regulated by the gibberellin,auxin
and brassinosteroids, cell wall formation or cells Elongation is not normal but also play an important role
in “NDF-1” dwarf. Screening genes associated with plant dwarfing traits from DEGs, which provide a
reference for further use of these genes on traits improvement and dwarfing mechanism research.
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Tab.1 RNA-Seq dates from stem tissues of B. napus.

Category Total reads Clean reads Q20( %) GC(%) Mapped tags
BS-NDF-1_1 60823562 58961368 98. 00 47.47 45991370(78. 00)
BS-NDF-1_2 60337528 58703730 98.16 47. 69 46523286(79. 25)

BS-3529 1 55796632 54094510 98.02 47.33 41766331(77.21)
BS-3529_2 51028112 48602252 97.83 47.55 37321259(76.79)
FS-NDF-1_1 59125558 57331416 98.63 47.92 46259335(80.69)
FS-NDF-1_2 55453174 53974628 98.71 47. 86 43757925(81.07)
FS-3529_ 1 51602924 50069336 98. 65 48.01 42677359(79.83)
FS-3529_2 60942750 59171804 98. 66 47.9 45710461(79.95)
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Fig. 1 GO classification of DEGs between 'NDF-1" and 3529 in two stages
The up X-axis indicates percentage of genes in this term of total annotation genes; the down X-axis indicates the number of
unigenes in a category. Black means up regulate gene and grey means down regulate gene. One unigene may assign with

more than one go term.
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Fig. 2 Different expresseed pathways in NDF-1" compared with 3529 in (A) BS and (B) FS.

B Sulfur metabolism
Sphingolipid metabolism .
Selenocompound metabolism
Ribosome 4
Riboflavin metabolism
Porphyrin and chlorophyll metabolism °
Photosynthesis [ ] GeneNumber
® 25
Oxidative phosphorylation ® 50
and di ° @75
Glycosphingolipid biosynthesis ~ ganglio series Pyalue
Glycosaminoglycan degradation 0.05
Glucosinolate biosynthesis . 0.04
0.03
Cysteine and methionine metabolism - ® 0.02
Carotenoid biosynthesis ° 0.01
Carbon fixation in photosynthetic organisms <~ ®
C5-Branched dibasic acid metabolism
Biosynthesis of amino acids 1@
Aminoacyl-tRNA biosynthesis{ @
2-Oxocarboxylic acid metabolism
"Valine, leucine and isoleucine biosynthesis" .
0.050 0.675 0.100 0.125 0.150
RichFactor
respec-

LA FSEeRAEP R BAKL Rk N
o . KRG SRR GH3s 1R
KEA LR A KRR W R — D8R, AR R E WA
i H PINS iRk &2 EIHAY . (H & d1 GH3s
IR LA A KRR v B E e Y.

COBRA Z: 5 £F 4t R (i £F 22 19 3€ 17 A= K T g
S AR ) . 7R “NDF-17 b, COBRA 1Y 3 ik &
SEREARAY L 10 L — S 2T 2 3K 5 i Ak D A 3 0k
WIE TP M, §l i CESA3, CESA6 il CESAS. 41
I B A st 2% T LA st 200 i BE Y 00 2% 5 4 ) T 40 L
B K. FE“NDF-1" " Expansin - A5 #1 Expan-
sin= A13 (FRIBEAH I T T .
3.6 QRT-PCR IifF

i3 qRT-PCR #ii i€ 20 >5[ Y 3 35 ok X
B SR I P B 25 AT IR UE (R 2). XS 5 4R
KRGS HEME SAERETHEE MR ANBRES
T % 20 B I 2T A R A IR RE A b 3R S A O
BRI S A M P 45 R 5 qRT-PCR # 55 UE
JE— B,



%14

AR, F. HERA S EBN T T RGLEF LA FTHZAHH 205

x2 ERFEEEM QRT-PCRER
Tab.2 QRT-PCR results of DEGs

st 388 o 25 A X % 3k BS 3529 BS NDF-1 FS 3529 FS_NDF-1
BnaA05g32040D/8-ACTIN 0. 985 5. 874 1. 945 4.522
BnaC07g05450D/3-ACTIN 2. 967 0. 0085 13.742 0. 936
BnaA03g52520D/8-ACTIN 2. 245 0. 504 13.235 1.456
BnaC09g03980D/-ACTIN 12,057 0 59. 852 0.548
BnaC09g04940D/-ACTIN 0.592 2.673 0. 005 1.035
BnaC05g37330D/3-ACTIN 0.502 2.382 0.104 0. 967
BnaC06g24400D/3-ACTIN 3. 746 0. 836 1.154 1. 955
BnaC05g47100D/3-ACTIN 1 0.015 3.157 0. 009
BnaC02g08800D/-ACTIN 0. 847 0.765 0. 364 1. 448
BnaC05g48280D/-ACTIN 1 0. 848 1. 046 0. 306
BnaA02g10450D/3-ACTIN 0.256 1.554 0. 742 1. 667
BnaAnng36830D/g-ACTIN 1 2. 386 0.278 1.566
BnaAnng38530D/3-ACTIN 0.528 0. 405 0. 559 11.526
BnaC09g06600D/3-ACTIN 1.083 1 1. 306 3.687
BnaC05g48610D/p-ACTIN 0. 643 0. 867 1.487 0.343
BnaC06g23710D/8-ACTIN 0 2.558 0.008 1.105
BnaC02g00990D/8-ACTIN 0.996 2. 965 1.485 11,247
BnaC09g04330D/8-ACTIN 10. 364 1 0.755 0.906
BnaC02g04540D/8-ACTIN 0.095 1. 286 11.667 0.507
BnaC09g07170D/-ACTIN 0. 805 0.415 1 0.256
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