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Improvement of Soybean Hairy-root System Mediated by Agrobacterium

Rhizogenes
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Abstract: In consideration of the fact that it is difficult to acquire transgenic soybean plants,we established a transformation
system of soybean mediated by Agrobacterium rhizogenes K599 according to the method of Kereszt et al. ,and improved it be-
cause of some specific questions in experiment. The improved transformation system and the original one were compared. Take
advantage of the improved system and RNAi technology , transgenic hairy-root-plants that expressing nematode dsRNA of specif-
ic genes were constructed and the RNAI effects of these genes could be tested within 60 days on the transgenic hairy roots. The
results indicate that the improved system is easier to manipulate, have less demands to environment conditions and personnel

skilling levels,and improve the vitality of acquired plants. Our results established the foundation for breeding new crop cultivars

with highly resistant to soybean cyst nematode.
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Fig.1 The procedure of the improved soybean transformation system mediated

by Agrobacterium rhizogenes
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Table 1

Comparison and analysis of manipulation procedures between the

improved hairy-root transformation system and the original one

Bk &

Improved system

JEpR 5
Original system

syt
Analysis
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o

dpi means days post inoculation ; PPT means Phosphinothricin;® comparative analysis of the different steps of two systems.

1.3 BERMLLE

R TR AR A 2 FUHT A AR 700 4 Fh KS99-
pCAMBIA3301 #l K599, % — & i e, B4k
BRI EHE 30 AR T D0 i WA AN LU, T S R pR A
55 AN ] A ] A 4 A v AR R A ROIR B 5 AR TE B
] B A ROR DL 5 4% R R AL IR R AR AR 3 T A%
PR BB 2 AR PRI L S AR JAR DL AE

AR U1 AR AR DA AEAR R o 3 2 [A O %
AL RAC A e, T3 7 A 05 78 1 E D B, Aufe L2 58
R LERZE IR R YK ER . D I, Xk A AR TR 2 T
PR ABARATZAWHH]G (7,11, 14 F1 18 dpi) i T
ER 7R NP i e a5 T

MR AT GE T o e #E i 4 i [a) E
R R AR R R B B T LA R (P <0.05)
(E2) , BRI AN ok i — B B IR T IUA R (3R

2 H#RE ‘ e . .
RS S 1), FIHIRR KT % AR b 05 T 3 1 7 A
2.1 =gy B AR5 R SR 0 AR A, 58 iR B2 28 iUR G
SRR AR T R ke
40- 7 dpi 40 11 dpi K599-p3301
351
354 \
o - K599
£ 25 £ 25
5 520 1 B 209
25 ® 2 15
= 101 = 104
5 51
0 - 0
J5A £ Original system ﬁﬂf1/fi{r:llnpx'n\(*(l system Jz‘}‘;f/Fg:()l‘iginal system ik Zlmproved system
407 40
35 14 dpi 35 18 dpi
307 307
é 251 ; 25 4
23] % 0,
=i 15 =2 15
= 107 £ 101
51 51
0 0

JFUA R Original system B Flmproved system

JFIA & Original system & Flmproved system

B2 #EMEARELLEREF.IBRREROES LR

Fig.2 Comparison the plant height of soybean plants acquired from the improved hairy-root system

and the original one at difforent treatment times after inoculation
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Fig.3 The symptom on leaves of the original hairy-root-systems after 11 dpi(a-d)and

dehydration when plants were transplanted at 20 dpi ( e-f)
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Fig.4 The growth and development of hairy roots of plants from the improved hairy-root-system and the original one
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Table 2 The data analysis of agronomic traits of hairy-root-plant investigated at transplanting day(n =10)

Lol =g A

Test index

JEAA Z Original system

Hr1A& ZR Tmproved system

K599-p3301 K599 K599-p3301 K599
Bk Plant height/cm 33.17 £0.41 a 32.60 +£0.66 a 16.58 £1.01 b 16.15 £0.98b
KMELH Number of hairy roots 8.00+0.92 ¢ 10.50 +1.17 be 12.70 £0.60 ab 13.40 £0.94 a
KMRKE Length of hairy roots/cm 2.92+0.15 ¢ 2.19+0.07 d 6.55+0.39 b 7.34+0.31 a
KHMEE Weight of hairy root/mg 23.37+4.31 b 20.78 £2.47 b 126.53 +8.64 a 139.96 £14.08 a

JeEH Weight of shoots/mg

K% Lt Root shoot ratio/ x 10 ~3

T L/ R R

1433.07 +77.69 ab

16.71 +2.98 b

43.00+1.92 ¢

1520.62 +£28.16 a

13.66 +1.56 b

46.66 +0.14 ¢

1226.17 +72.20 ¢

108.10 +11.14 a

74.20 +1.93 b

1304.67 +21.40 be

107.92 +11.47 a

82.92£4.09 a

Weight of shoot to plant height/ x 10 =* g-cm ™!

[F)—47 A B A b LAA /) 7k 3 7R 22 53 8.3 (P <0.05) o R Il

Data marked with different letters are significantly different at P<0.05 probability level. The same below.
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Table 3 The survival plant ratio of different treated times of the improved

hairy-root transformation system and the original one

K48 47 JEAAZ Original system BiA& 2 Improved system
Test index K599-p3301 K599 K599-p3301 K599
%L Total number 30 30 30 30
] B FRZ Ratio of transplanted plants/% 96. 67 93.33 96. 67 93.33
AR J2 #R#% Ratio of inoculated plants/% 96. 67 93.33 96. 67 93.33
T RAEFYLBPERRZE Ratio of last survival plants/% 89. 66 82.14 86.21 82.14

2.6 RIEHRWLHRERER

TE 3% PO 9 2k HUAR e W) 4 HUJR 5 30 K
(30 dpi ) W HE 4% Ak PR AR R K AR 28 8 S AR 0 AR B £
S, P o 2o 7 35 Wi 2 M ol o, i i B, R A AR

THEIFGUTH AR K, S AR R A R L B A
MERETRIEL, N 4 RUGETTA AR Al LUA Y AR
PRZ SHR R AT R A W 225



166

K TR ¥

2 44

x4 AMFERERERERLRER (n=23)

Table 4 The infection test findings of the improved hairy-root transformation system and the originalone

i JEAK & Original system A& £ Improved system
Test index K599-p3301 K599 K599-p3301 K599
PARR 4L Cyst number per plant 13.77 £2.25 a 5.65+0.73 b 16.32 £1.68 a 11.91 £1.63 a

KARHE Weight of hairy roots/mg 101.32 +18.93 ¢

BN AR H I8 % Cyst number per gram of roots  201.09 +35.70 ab

PAA I O RI4 Ege number per cyst 189.00 £23.29 b

96.58 £19.83 ¢

227.59 +80.08 ab

178.80 +21.05 b

189.08 +37.40 b 272.64 £33.98 a

413.36 +151.85 a 77.15 +18.38 b

280.60 +25.77 a 196.50 +18.50 b
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