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Abstract: Agrobacterium rhizogenes is able to transform plant genomes and induce the production of hairy roots. In this work,
we described the use of A. rhizogenes in soybean to rapidly assess gene expression and function. We first cloned the soybean
DAD gene into pHellsgate12 ; GFP vector, which was reconstructed by inserted a 35S:GFP:nos expression cassette into Sacl
digested pHellsGatel2, then transformed the DAD gene fragment into soybean by using this chimeric hairy root transgenic sys-
tem. The transcription level of DAD in the fluorescence hairy roots were reduced to 45% ~70% . The results revealed that the
DAD gene was silenced in transgenic hairy roots, and the reconstructed RNAi vector could simplify the progress of positive

hairy roots screen.
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KREF 2 54 BN (P6497 ) 3 K I #F I ( Escherich-
ia coli) Btk DH5 o, KR A KT & (Agrobacterium rhizo-
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B
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FEH GmTubulin ( GmTUB) ( GenBank ID AC235288)
FHF RT-PCR 43#7, 510750403 1 s,
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118 bp 5 f N & 31t GmEF18 ( GenBank ID
AK286947. 1) FI T qRT-PCR, 5 #7413 1 iR

qRT-PCR £ F SYBR green real-time ( Takara,
HZ) 3, PCR Jx W £& ABI PRISM 7500 real-time
PCR system ( Applied Biosystems, ZE[E) #f7, ¥ 1%
BG4 ABI 7500 System Sequence Detection Software
Version 1. 4 #4010 A0 5 , 7 Excel 2010 HAR Jg

S AR BRI 2 75518 E A6 IR B AR X
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M (10 mmol - L™" MES, 10 mmol - ™" MgCl, , 150
mmol-L ™" acetosyringone , pH5. 6 ) & 1% 311575 0D,
HZ 0.4, 28°CIAREFRE 2 h J5 S AR R i
B Ry o RSk PR P e G R AR S SR 48 h
Ja T2 MEE
1.2.4  pHellsGatel2 # 4k B i& Fo 00 3K B AR 4 2
FIHEA Sac 1 BV S H95]4) Full-GFP-F #1 Full-
GFP-R, AAR S50 %8 - A7 JFORL pBIN: GFP Sy i, 9
HaoERE Y 35S GFP:nos 3k &7 41, ¥ 93 2 1Y
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DH5 o Ji7 i 5 BH M v B, I 51 21 5% Ak 7 R >4 pHells-
Gatel2; GFP 3844k, HHFF i1k

WRHE T R (AR Y DAD JEH S, 76K 5 3
2H 0 2 (hitp ./ /www. phytozome. net ) H i 47 Blast
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Hy 3 351 bp B DAD B [H 4K F T4 & RNAI 2§
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BrE#R%E Gateway H1[H] 2k {& pDONR221 |-, &™)
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JIra M13 P95 YA 7T 7% PCR S6:IE ; Pk HCH 44 v
PESRIBOTORL, 2 5 248 LR J2 N 4 28 20 () pHells-
Gatel2:GFP i f& 9 7% PCR 55 3iE R 19 X5 51 )
P27-5&DAD-R Fil DAD-R&P27-3 ¥, LI#f{%: DAD X
RILLR 1] B AME R B A 2] B kb, f o
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Table 1 The oligonucleotides used in the study
GIE BN HRR)F 7 P&
Primer name Primer sequence Purpose
ELF1B-F 5'- GTTGAAAAGCCAGGGGACA -3’
qRT-PCR
ELFIB-R 5'- TCTTACCCCTTGAGCGTGG -3’
Tubulin (TUB)-F 5'- GGAGTTCACAGAGGCAGAG -3’ RT-PCR
Tubulin (TUB)-R 5'- CACTTACGCATCACATAGCA -3’
DADgPCR-F 5'-AGCAAGGACGCCCAAGAC-3’
DADgPCR-F -R 5'-CCTGGATGAAAGCGGTGA-3’ aRI-PCR
Full-GFP-F 5'-GAGCTCGTCAACATGGTGGAG CACGAC -3’ .
Gene amplify
Full-GFP-F 5"-GAGCTCGTCACTGGATTTTGGTTTTAGG-3’
pl2-DAD-F 5'- GGGGACAAGTTTGTACAAAAAAGCAGGCTGCTCCTCGGTCTAGCAGC-3' RNA;
pl2-DAD-R 5'- GGGGACCACTTTGTACAAGAAAGCTGGGTACCAAGGAAGTTCATGATCAC-3'
GFP2-F 5'- GAACCCTAATTCCCTTATCTG-3' RT-PCR
GFP2-R 5'- AAGACCCCAACGAGAAGC-3’
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Sac T Sac 1
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FRPEEN 1 it DAAS SE 5 % - 47 pBIN: GFP %%
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P, ¥ HM R BOERE R T AR AR5 Pk B v
FEEAT PCR ik (14 2b ) i#F— 20 28300 ) 35 UF )3 471 1E
i, 735 35S: GFP:nos Fik G ¥ ¥ i Bt. FIH Sac
I B T 24K 190~z B 0 R B, 9 Bl (& 2¢)
S B Y pHellsGatel2 24K % He 35446 K
A, 153 1Y sE L i PCR (& 2d) Ay 6k f
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35S:GFP:nos RB

1 pHellsGatel2 :GFP & r=E
Fig. 1 The structures of vector pHellsGatel2 : GFP

a M 1 b
b

1 2 3 4 5 6 7 8 9

a:35S:GFP:nos &Ky "H4 M.DNA 7> FHbrdE, 1 : PCR 774 ;b T: 35S:GFP:nos [ 7% PCR ¥:3iF, M. DNA 7> 7 &,
1 ~9: AR FE % ; c: T:35S; GFP; nos Sac I 4], M; DNA 43 F B FrdE, 1 BV =4 ; d; pHellsGatel2 ; GFP B 7% PCR 54IF,

M:DNAZF-BEARIE, 1 ~ 6 A [F %

a: Amplification of the 35S: GFP:nos full length, M. Marker, 1: PCR product; b: PCR identification of the mono-colony,
M: Marker, 1-9. different bacterium clones; c¢: Restriction enzyme digestion of T:35S:GFP:nos with Sac I, M: Marker, 1: Enzyme

digested product; d: PCR identification of the mono-colony, M: Marker, 1-9: Different bacterium clones.
2 pHellsGatel2 : GFP £ {&#g&
Fig.2 Construction of the pHellsGatel2 : GFP vector
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GFP 4% SeAb RKImATw o AU S (PR, 4390
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TR, 45 SR &l 4c F04d, 45 BCPH 4 50 B R,
Xho 1 F1 Xba 1 B ) =Wy r Ik 45 KRV H 09 Bt
FFA T R/N(E 4e) o [RIES, BORN P 245 R 5 2
HiJF 51 — 2, i B DAD RNAi J B W o v F% &
pHellsGatel2 : GFP #k {4, #4 @ 69 DAD FE K 3T
AR TN 25 kL T TR A B R IR R AT
K599 Btk

0
X

El 3 pHellsGatel2: GFP fRE M K Bifd 5%k GFP &34
Fig. 3 GFP fluorescence of pHellsGatel2 : GFP in N. benthamiana transient expressed leaves
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a:DAD RNAi FrBf PCR #"34 ,M . DNA 4> FHb54E, 1: PCR p24#); b: pDONR221;DAD % PCR HiiF, M DNA 2» i drifi, 1 ~
5 AN[FBATH TR ; o . pHellsGatel2 ; GFP; DAD P27-5 F1 DAD-R 7% PCR 3&1iF ,M: DNA 4> FHibrdE 1 ~ 5 ARIETR ;d: pHellsGatel2 ;
GFP: DAD DAD-R Fl P27-3 7% PCR IHiF ,M: DNA 43 Fi45 1,1 ~ 5 ARRIE T ;e: pHellsGatel2 ;GFP; DAD ki Xho 1 Fl Xba 1

BEVISGUE , M : DNA 731 BEbRifE, 1 19

a: Amplification of the DAD RNAi fragment, M: Marker, 1: PCR product; b: pDONR221:DAD PCR identification of the mono-colo-
ny, M; Marker, 1-5; different bacterium clones; c: pHellsGatel2; GFP; DAD PCR identification of the mono-colony by using P27-5 and
DAD-R, M: Marker, 1-5. different bacterium clones; d: pHellsGatel2 ; GFP; DAD PCR identification of the mono-colony by using DAD-R
and P27-3, M. Marker, 1-5; different bacterium clones; e pHellsGatel2 : GFP; DAD digested by Xho I and Xba I, M; Marker, 1 Enzyme

digested product.

[ 4 pHellsGatel2;GFP: DAD RNAi kg
Fig. 4 Construction of the pHellsGatel2: GFP: DAD RNAi vector
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a: 5-day-old seedlings with unfolded cotyledons; b:The A. rhizogenes K599 harboring the constructs were infiltrated by using syringe; c:

in the cells of a germination tray; d, e, f, g: soybean plant 3, 7, 10, 14 days after inoculation with A. rhizogenes; h: transformed soybean

plant after the removal of the primary root; i: the phenotype of the transgenic hairy roots; j: GFP fluorescence in transgenic soybean hairy

TOoOtS.

BS XE#mAaEtkEERATE

Fig. 5 Different stages of the soybean hairy root transformation
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500
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1 and 2; Vector control; 3-7:DAD silencing hairy roots.
6 ZIRIRALRAH GFP E[F RT-PCR KiE
Fig. 6 RT-PCR analyses of GFP expression

in soybean hairy roots
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1 and 2; Vector control; 3-7; DAD silencing hairy. * * Stands

TR

for the level of significant difference P <0. 01.
7 HEFEZIRIREALR  DAD FiAKFESH
Fig. 7 RT-PCR analysis of DAD silencing efficiency
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