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Abstract; Rape, belonging to Brassica ( Cruciferae) , is an important oil crop widely cultivated in China due to its wide
adaptability. Spring rapeseed ( Brassica napus) is widely cultivated in Qinghai Province due to its high yield and quality,
however, it has been greatly restricted the promotion of rape in alpine region because of its long development
period. Therefore, screening differentially expressed genes in seedling and bud stages plays an important role in early
seedling breeding of spring rape with high yield and quality. In this study, a gene, named BnFY34, specifically ex-
pressed gene under seedling stage, was screened out with ¢cDNA-AFLP, and successfully cloned in full-length 455 bp
with RACE, including complete Open Reading Frame (ORF) and coding a protein with 71 amino acid residues. The
protein has a molecular weight of 8.04 kD and a theoretical isoelectric point of 10.25. Furthermore, three a-helix and no
B folding structures existed in the tertiary structure of protein BnFY34. The BnFY34 gene was compared with the genome
sequence of Brassica napus. The results showed that the BnFY34 gene located in the C4 chromosome of B. napus and
consisted of three exons and two introns. In addition, the genetic relationship between the gene BnFY34 and homologous
genes in other plants showed that the gene BnFY34 was under the same subfamily as the Brassica species, and was simi-

lar to that of the untranslated gene XM_013837282.1 reported in B. napus up to 100% , but its function needs to be fur-

ther studied.
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Table 1 Sequence primers and adaptors used in this study
His R JP3) (5'-3")
Function Name Sequence (5'-3")
23k PF CTCGTAGACTGCGTACATGCA
Adaptor
PR TGTACGCAGTCTAC
MF GACGATGAGTCCTGAG
MR TACTCAGGCTCAT
Ty 1 PO GACTGCGTACATGCAG
Pre-amplification
MC GATGAGTCCTGAGTAAC
LT e P08 GACTGCGTACATGCAGGCT
Selective amplicaiton
MCO09 GATGAGTCCTGAGTAACCA
3’-RACE 100-8-3RACEL1 AGTATCTAAGACAGTCGCAATGTTTCC
100-8-3RACE2 CAGTCGCAATGTTTCCTCTGTGTAA
5'-RACE 100-8-5RACE-1 TGGATTACACAGAGGAAACATTGCG

100-8-5RACE-2

CAGAGGAAACATTGCGACTGTCTTAGA

Reagent 187 & 2 B 99 185 B0k B A9 50 RNA, H
DNase I F& 25 2 BUAY B RNA o 5% 85 /9 36 IR 4
DNA ., HUH IR 145 5 S ARk 09 A RNA K H 4
IR A E ARG (AT ) . cDNA 55 1
BRI 2 BE M)A S B T Double-Strand ¢cDNA Syn-
thesis Kit 1071 & 7 %2517,
1.3 BnFY34 5 R F BRHEE

cDNA-AFLP £ R i 2 MR RS % Yu et al

(2011) A 1T, B cDNA RUHZE Pst | /Mse
I XEGYI G, 1] T4 JE4ETER Pst 1 FD Mse 1 1453k
S A e R KR TR R S A S
YRR, e TR 3 519 PO/MC #E4T Fl™ 3
PCR WM AEFUIT : 94 C 3 min;94 °C 30 5,56 C
30 5,72 °C 1 min,20 cycles;72 °C 5 min;4 CIR-AF
SRIG T 1 ™ W B 25 A5 IR AR i B 1
AR A, % % M 51 1) (PO8/MCO9 ) 4T 47 1
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PCR #" #4514, 94 °C 3 min; 94 °C 30 s,65 °C 30
s,72 C 1 min, 13 cycles, BAEFR[% 0.7 °C ;94 C 30
5,56 C 305,72 °C 1 min,23 cycles; 72 °C 5 min;4
CIRAE
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ddH,0 4.8 pl, PCR & N2 J¥ A 94 °C T As % 3
min;94 °C 30 5,58 °C 30 s,72 °C 2 min, 30 7§
PR72 CHEM 7 min, PCR P29 0 B0 4% %
b S P AR AL BRI T
1.5 BnFY34 5537

FEARAFH BnFY34 BLHFFITE NCBI Ml |- ik
17 Blast ( http://blast. nchi. nlm. nih.—gov/Blast.
cgi) X, H ORF Finder ( http://www. ncbi. nlm.
nih. gov/gorf/gorf. himl) = $& FF Al [ 52 4 ; 38
DNAStar F{F#E1T 22 577 1) B 5 R 24 35 198 ) V5 14
SyMT, R AR B HEX T 51 MEGA4.0 B F44
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FEBUR) AL RNA 28 1.09% Byt JIRAEE 15 AL i AS: )
gERE I 28S  18S il 5S 4% i M, H. 28S RNA
52 REZ 0 18S RNA 19 2 £ (Bl 1) ; &5t

YEREH#G I, 0D260/0D280 AYETE 1.9~2.0, 161
PEELM) RNA 2l B | s My A S 4l
DNA 528, v FIa 85050
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Note: A. Leaves in seedling stage; B. Leaves in bud stage.

BT & RNA BhUIS M 2 A DK A 0
Fig. 1 AGE analysis of total RNA

A B AUE cDNA 28 1.0% B NS W 5 1 B Uk i
W, 28 5 5 7R WUEE cDNA F 34 300 ~3 000 bp 1)
RIS FF A Y AE cDNA 4RAE , ] LA T
E—2 R 5T
2.2 BnFY34 $5 R F B WK E

FIFH PO8/MCO9 414 %t 86 5 i = v 1] ( Wit
—0) AT (S W) iy 22 S R IR SR R gk A
ST, BRAS T 1 2% 158 bp HOFE 1 W 4R S R 18 A0 5
PR B, e R L X, 32 B B0 A o 78 =
1) C4 Jetatk b i B IRy 4 55 H i A 3 v i o
HITHREFE P XM_013837282.1 AYAH L 35 100% ,
fir 4 BnFY34,
2.3 BnFY34 ¢cDNA &K E[E

MR GenBank 4 2 rf € #3811 H 1 B 3%
R XM_013837282.1 5 BnFY34 K& [H JF 41|
FIAESFIX , ] Primer 5 %3 RACE 514, 1] 86 5
WSR2 W W A cDNA S MR, SR A 30 S
RACE i RY 14 H1 T BnFY34 3 3'% 224 bp 1Y
FEHIFN 5" 355 292 bp 195 51, 5 sty ) 51) v () 358 43 2
B GUHE, KIS T BnFY34 JEH K cDNA 4 K
455 bp(# 2) .

BnFY34 B 5 HIEANRSEE R ZH (NC_027770.1)
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CCTGACGAGTTTTCGAAGAATCTCCGTCAGTTTGGAAAGAAAGAGAG

[ATGCCACACAGAACAAGGCCTTTGACGGGACTCTTGCTTTTCACTGGA
ATCAACGCTGTTTTGGTGCAGACCATCACTCCTGTCTATGACTTCGTCTG
CTTCTTGCCCTACTGGGAGAGAAGGAGAGAGCGAATCCGGAAGGAGC
GTGAAGCGGTGGCTGCATCATTAAACAGCAACACCTCAGCACATAATG
CTACTCAAGCATCTGTTGGTTGATGCAGTATCTAAGACAGTCGCAATGT
TTCCTCTGTGTAATCCAACTGTTTACAATCTCTAGCACTGAATAATTGAG
AGCCTGCAGCTACAATTTTCGTAATGGCCCATATAAAGGCCCAAATTTG
GCATGTTGTCTTTATGTTGCTGCATATGGCCCATTAGTATCGAGTATTGTT

AAGTTCAGAAGTCGCA

TE: FRIZARITFIR 37 H1 5'RACE 5198 HB AL T AE R /R L 1R 26 1% T AN 28 125 05 T3 65
WEFRE N T, GERREINL T AERRESET,
Note: Underlines indicate the position of 3" and S’"RACE primers; Boxes show the Initiation codon and termination codon;

the blue, green and red indicates the first, the second and third exon, respectively.

Kl 2 BnFY34 JE[H cDNA 2K 751
Fig. 2 ¢DNA full-length sequence of BnFY34 gene

Arabidopsis lyrata subsp. lyrata (ref | XM _002873342.1)
_‘—'j Capsella rubella(refl XM 006288933.1)
C. rubella (gb | AC254597.1)
Arabidopsis thaliana (ref | NM_203023.1)
|_A. thaliana (emb | BX833090.1)
A. thaliana (gb | BT005034.1)

Brassica napus (refl XM 013820332.1)
B. napus (ref | XM _013820334.1)

B. napus (ref| XM_013820333.1)
B. oleracea var. oleracea (ref | XM _013763650.1)

| B. oleracea var. oleracea (ref| XM 013763648.1)

B. oleracea var. oleracea (ref | [ 013763649.1)
BnFY34

0.004 ‘EBmssica napus (refl XM_013837282.1)

: ! B. rapa (ref| XM_009127502.1)

Kl 3 BnFY34 BN R G A 20 HT
Fig. 3 Cluster analysis of gene BnFY34
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JPH AT EE R LB, ZHE 3 MR, AN
AR, SRR (28 bp) , 5 =AM
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HIEEREE TR — W, 5 H R A SRR
FG R,

GILTR)TH) 73 W 45 3 W7, BnFY34 25 A X
43 F 5T FHLE A5 HL A543 514 8.04 kD AT 10.25,
WL SignalP4.0 FUM 25 14 3R W, BnFY34 Ry 3k 43 W
HH, TMHMM 5 000 25 5 3R B, BnFY34 3k
JEZE 11, SWISS-MODEL M | 7E£E #iilll T BnFY34
) = REEH, BER B RIZE A G A 34 o BE, A
B IrE,
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Bk s 71 MR A MM EH, %%
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