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Abstract:

The content of ascorbic acid (AsA) is an important nutritional quality
indicator in the breeding of non—heading Chinese cabbage. However, due to its
complicated factors such as environment, the research progress of AsA
biosynthesis and regulation mechanism is slow. The preliminary study showed
that the over—expression of BcERF070 in Arabidopsis could increase the content
of AsA, while AsA content decreased after BcERFO70 inhibited by VIGS
technology in non—heading Chinese cabbage. In this project, transgenic
technology was used to overexpress BcERFO70 in low AsA content material and
repress BcERFO70 by RNAi in high AsA content material to obtain transgenic
non—heading Chinese cabbage plants. The biology function of BcERF070 was
identified by phenotypic analysis and VC analysis under different growth
conditions. RNA-Seq technique was used to excavate the downstream genes
regulated by BcERF070; The biological pathways of BcERFO70 regulated in AsA
biosynthesis were analyzed. The interaction genes of ERF070 were obtained by
yeast two—hybrid technique, and verified by biochemical methods and others. At
last we will clarify the molecular mechanism of ERFO70 involved in regulation
of ascorbic acid biosynthesis in non heading Chinese cabbage. Through this
study, it will not only help to clarify the regulation mechanism of ascorbic
acid biosynthesis in plant, but also will help to promote the breeding process
of non - heading Chinese cabbage, which has important scientific significance
and application prospect.

KetiE (509D : A3 #Hx7; PR, JERIhRE, Mg

Keywords (FH4>r54FF) : non heading Chinese cabbage; transcription
factor; ascorbic acid; gene function; regulatory network
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CGFZE (ERERBFEALTETHELREAAY WARER, AETOCHGEERENEEE, UKEEH
ROMEF A BN > 1075 TR A RFABTATLERA.)

AT B E#REZHAIT60.0007T, BEZH0.000T. ZRERBARNFESI B AL EENA
XIE, RAZLBEMESHERARBERAOT
(1) &&%, LHBEERLEN 0%,
pin
(2) #Heisk
FRBEFEHFER SO TEYEEHA, BRAMAAF . EADTKEFREM . BHRELAER
AMEE.

MEISRBEN 24.00 iy, STEBEELSRE 40%. TERTUTA@ :

A. FEYFRF, £t 1694w

KREF A FEYFETE WHEAERTER RH#TER. 4. WFEAZE, BRTEEF
F QRT-PCRETEEFRIEMTERIETE, FEHTAEN D FEDFEIRMNRE, TUFELBE
DFEDFRF, EFEEERENFIZRIRR. 2 gRT-PCREFRXAE, FMIEBAOT :

$‘m l?‘ﬁﬁ S,
= 3 PNy — = — 3%.
DNA . 42 DNA
1 Polymerase |, 1,000 units 2040.000 6 1.22 e
2 T4 DNA Ligase 100,000 units 2420.000 6 1.45 . T:
E
100 bp DNA 100bpDNA
3 Ladder 500 gel lanes 1110.000 6 0.67 .
4 EcoRl % 50,000 units 1520.000 4 0.61 K YIEE
DNA %X EE DNA B2
5 N 1B1558-KIT 1180.000 6 0.71 N
A= (ol
M-MuLVTaq REFIR
6 RT-PCR Kit 30 rxns 1310.000 6 0.79 3
CloneJET™ S RE IR 7
7 PCR Cloning Kit 40 react 1820.000 7 1.27 =
GeneJET™
8 Plasmid 100 preps 5810.000 7 4.07 JRARIREL
Midiprep Kit
GeneJET™
9 Genomic DNA 50 preps 927.000 8 0.74 DNA #ii{k,
Purification Kit
GeneJET™
10 RNA 250 preps 6900.000 2 1.38 RNA #fi{k,
Purification Kit
First Strand
11 cDNA Synthesis 100 react 2000.000 8 1.6 cDNA &5k
Kit
Silica Bead DNA ~
12 Gel Extraction 100 preps 400.000 8 0.32 DNAL&HXE
Kit
e L
13 Long PCR 500units 900.000 9 081 | WAEE
Enzyme Mix 1]

T




VN % AR B E4 T -

14 @gﬁ*ﬁj‘%ﬁ 50 ract 400.000 10 0.40 B Rt
HE R
15 Ye;‘;g;;ﬁg 5x1 ml 9000.000 1 090 | EEEEAL
Bit — — — — 16.94
BHEMDFEMEEMLRAF, #£i+330A
FEZMT DNA X RNA 2B, PCR =R EKA NN REMFTENRAAMNAR, BTEIE
HXEENINEE.
Fe PR i o oue | BEW
1 (1;; 'Jé%%)iﬂg)% 500m| 189.00 | 8 0.15
2 (2_; ;%;H;O% 500m| 189.00 | 8 0.15
3 10%SDS 500ml 162.00| 8 0.13
4 1M Tris-HCL (pH6.8) 500ml 144.00 | 4 0.06
5 # O RERE 500m| 90.00 1 0.01
LR
6 L8 ”?—fg%% 1L 90.00 4 0.04
7 X-gal & fFEik 5mli(20mg/ml) 144.00 2 0.03
8 TPEEEER 5ml ( 100mg/ml) 36.00 4 0.01
9 AXETERHETR 10mlI(100mg/ml) 90.00 4 0.04
11 S5 BIEER4 1) 100ml 81.00 8 0.06
12 TE(H=8.0) 100ml 45.00 8 0.04
13 5xTBE £&Mik 500ml 108.00 8 0.09
14 50xTAE £2H5% 500ml 162.00 8 0.13
15 HER 1kg 252.00 4 0.10
16 S 1009 54.00 1 0.01
17 Hifl 500ml 216.00 2 0.04
18 B S5 R ER 250ml 198.00 2 0.04
19 TEER IR 259 324.00 2 0.06
20 38 80 500ml 216.00 1 0.02
21 8% 100g 432.00 1 0.04
22 AFXEBEW 59 108.00 1 0.01
23 FiEFE 250mg 260.00 3 0.08
24 REPIE 10g 117.00 1 0.01
25 + IR E TR 1kg 580.00 1 0.06
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26 IRAE¥E R CL-6B 100ml 702.00 4 0.28
27 £RE (2H) 5009 432.00 4 0.17
28 FREZ GA3 1g 315.00 1 0.03
29 ErE 1kg 216.00 8 0.17
30 EBR 1kg 455.00 8 0.36
31 X-Alpha-Gal 250 mg 3207.00| 2 0.64
32 Aureobasidin A 1mg 2254.00 1 0.23
Bt —_— —_— — 3.30
C.XE=FMAE, Hit276 A
A EREAEFEA RN ERESEME.
Fe PR we | oD | wm | oA &
1 E =B kk =2 9 80 0.07 LI
2 B = 'k =2 13 80 0.10 LR
3 B = ik sk =2 18 80 0.14 Liwids
4 FEEILE 0.5ml a 30 80 0.24 IR
5 FEEILE 1.5ml a 15 80 0.12 IR
6 FEEIE 50ml a 50 40 0.20 T H IR
7 7= PCR& a 30 80 0.24 55 IR e
8 —X M PEFE G 249 10 0.25 3B KIS
9 TRFE = 55 80 0.44 LB E
10 EMROE 0 1 500 0.05 TEIR
11 7= PCR1R A 1.5 500 0.08 55 IR I
12 BELE T# 2 10 70 0.07 EURE S
13 BE % 10# ) 30 80 0.24 B
14 H1FE 1007 A 10 80 0.08 %77 DNA
15 = f3¥H 50ml A 8 80 0.06 PEE RE
16 = A3 100ml A 10 80 0.08 HEE RE
17 = f&if 500ml A 13 80 0.10 HEE RE
18 =1L A 24 80 0.19 PEE RE
Bt — — o 2.76
DR=E. AEEBHIEHEEA, H#it L0077 T
A EREVEERANESRSE. Ext. Ex. BA. 7S F FHEBOT
N s o sE | oZ8

I
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1 B 1004M4 200 5 0.10
5 EHxT 20kghs 40 100 0.40
6 B 12.5kgks 20 100 0.20
7 %A 10kghs 50 50 0.25
10 | XE (k) 7 100mIAfg 25 10 0.03
12 Fh 748 15%x25cm 0.8 1000 0.08
13 FRES ] 0.4 1000 0.04
@it S S — — 1.00

(3) M L% hn T &
RIBARAR, KANERTEESHSY, FHi#T PCRY 1, XN GHBR#TER. 4. MFH
7k BREEF A QRT-PCRETEREFIENT. WIEINK RNA-seqZ T £,
AEEW AR THRHE 12.00 Gt, STWEHEBEHRN 20%. EEHHUT ¢

e TR T e B o~ BEE&mm
K& ¥ Che &309) = | (Axm

1 ElkYk=9p1 X 40 500 2.00
2 RNA-seq =R 3000 15 4.50
3 PCR= 43| AN 20 500 1.00
4 SR 0 450 100 4.50
Myt — — S S 12.00

(4) #RElzhH 2
AT BRB N BEWME 120 55T, GWEEEZEHN 200%. TEATHERRIEPEE
KiE. BEXER. BONFEMTENEIAREMSRE (NFERE) (Relahh#k.

(5) ERSWERGESZRE
ER/SWERZRSE1ESH 5.80 Ax, HMBEREREHRM9.67%. TEMT  LWEMMRE
B BHEFZEREN | INAFTREAVN. FONEMBRBERAR TS AN MEAENSNE
A BFEIRES A REBRESMSINERS AR BIBENE T KR E#ITERRNE M.

MH A E B () | KB | AK 'F;?j_f
ENVA A B 3000 — 2 0.60
B'T?;Z*% BN = 11000 _ 2 2.20
FEEREINER 5000 — 2 1.00
R B 27
HREE | (A%, ) 5 01 4 0.50
> = 1E
- RERH EER | oo | 5 | | o
BRNFEAS FREXZE 1200 — 6 0.72
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W i 800 — 6 0.48
Bit — - — | = 5.80
(6) HihR/SCHRME B IEHEIMIRFINE S H#
ZWME A 5.20 A, HWEEZELZRN 8.67%.
DOFERBRXETR KR SCIRX 48, BTN EARAREX4E
Q@EFERIFHA  RIFRALTH 11,
%7 B (5t) HE Be&® (Ax)
WX () 4000 4 1.60
WX (EX) 8000 4 3.20
TR ERIE 4000 1 0.40
Bt — — 5.20

(7) H&H

& BME 10.80 A, HUIEEELZRM 18.00%, X HAMANT ¢

OMREFEH - SMARBIMETHAREREE 3 ALH, S5XREAHR 44F, 240007
INFT, #£F#MA 487,

QEITMREFTSE SMARBENBEIARERT 3ALES, S5ARAMR 445, 7% 6000
TTANET, EFEHAAT7.2007T

i ¥ &1

RATHEMIAAR | Ag | b | R BAC
MEMREF 5 3 4 3000 3.60
BEMREFFH 3 4 6000 7.20
ait — — — 10.80

(8) EXR&ia%H
EREEHEWE A 1.00 At, HTEEELHEN 1.66%, MENITIEF, BEHEATEHER
HTREEE. REESUIBES, R5EHEMEAN 1.00A7T.

(9) Hftixi

BHITERT ] A 5 W 5 B )
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