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FARLHITH (Agrobacterium rhizogenes) J& FRIE B B+
(Rhizobiaceae) & FF 18 J& 1) —FhHE 2= [CEA M L4018, &
ATLMEMEY 8 E AR A L A BRIRE. £ BARRS
T AR R DR YAEY) . R BB B RS T-DNA
REAE ARE A FE A, H b i i B TE T E 40 M rp
BB HHYEBRRT ., FABRRBESERE
TERF I (Acanthopanax senticosus) JALEEH] (Bupleurum
chinense DC) Fll =485 5 (Pueraria phaseoloides) %%

Karyotype and Banding Pattern Analysis of Somatic Cell Chromosome in
Astragalus mongolicus

LIN Qin, Abudirehemu * REHEMAN,REN Xian
(School of Biological Science and Engineering, Northern University for Nationalities, Yinchuan, Ningxia 750021)

Abstract: Taking the root tip of seed from Astragalus mongolicus as material, the chromosome number, karyotype and
zone type of somatic cell were studied by the methods of chemical staining, producer slide, C-banding methods and
technology , computer and its software measurement and so on. The results showed that the number of RTC of Astragalus
mongolicus was 8,and the karyotype formula was 2n=16=2L-+4M, +6M, +4S. The karyotype belonged to 2B type;and
A. sK (asymmetrical karyotype coefficient) =16. 17/25. 63 X 100% =63. 09%5. The total volume of chromosome was 69. 0
pm’. In addition, the C-banding formula was 2n=16=8m+6sm-+2sm™" sat. There was a satellite in the segment of short
arm of chromosome 3, which would lay the foundation for identifying and utilizing Astragalus membranaceus and
Astragalus mongolicus.
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FhE IR PRI . B RAGEN G AEYZ
—, BRTE WA X T ZE (S. photeinocar pum) F11E
ik /46 I 28 (Solanum nigrum L. var pauci florum Liou)
M BRIRIE T B R GED R KT R E BB
SR BCEEA R  E DLA SEARGE . BRI R IR VI A R
B XM R ZE B RRE RN SRR H#T T R
GBS, BTE M I ZE M BRR W — LR RS
% A R I e 28 B RAR A= 7 i 25 80 55 24 W) B s BT Y
il
1 #EEFZE
L1 a5k
TeZEFF R T R ILA AR KEKE, 3 AR
RIFEE M A4.C58C1 F1 A1476 Jg A K 4 A A Bt
PG LS IR 5 . YEB 5537 8 % R 35 97 46 MS,
pH 5. 8; 34535 5 35 3 . MS+ Z, Bt T & B (AS, 200 mg/L);
PREA 5 F7 5 : MS+400 mg/L SkAIWERT #4+100 mg/L &
FHEH R pH 5. 8; BRI MS, pH 5. 8,
L2 Wk
L2.1 SMEKKIRE REMFERKE, TRENFM
T R A KA R ZE 4w, O 4h it R A
YERSMEIK .
1.2.2 HEMEEA KIBRIFE A4.C58C1 Fl Al476
PRI RN T YEB WA 5729, 28°C \160 r/min #ig
Ui¥EFR 24 h, I FIMEKRR Y.
1.2.3 SMEKKFEATE BORSER S Rt
WYERSMER, &% MK E BB K S 5~10 mm i
INTFHR RN MS 8RR ETRE 5 2 d, Z 5 ¥ SME IRR
ABEAGF R 5 min [FHOE, AIRHEIBRR T2
REWERE S MS ¥iFsk b, 357 2 d ERERNE
BEFREAITRRE IS B S dEE LI AREBRE S
FEFRIE A B AR K T 8 T B P A\ MS 3SR S kAT 4k
REEFE,
L2.4 HRBFOHENRE KR HZRERFE
T2y A4.C58CL Fl A1476; SME AL F 4 it s Fnt:
1 TG SR R E 2 0.1.2.3.4 ds BEWRHR BE ODsoo 1I{E
BER 0.3.0.6.0.9.1. 2;RYemFE] & 5.10,15 min;
FLREFERH A B 0.1.2.3.4 d,

200 mg, i CATB™ 32 BB ARAR & DNA, 4iifk 5 16 R
PCR M ¥~ 1 B0, i CATB 12 $8 BU AR %% 1k T 25 1R &
DNA YEBAEXT R , F 44k Fok DNA. f 32 B 20 $2 B
AN OB A PH M Xt B8, 2R A Slighton %% & & 1Y
rolB B| 4. P1. 5' - GCTCTTGCAGTGGCTAGATTT -3/,
P2.5'-GAAGGTGCAAGCTACCTCTC-3' ;rolC 8|45 . P1.
5' - CTOCTGACATCAAACTCGTC -3/, P2. 5' - TGCT-
TCGAGTTATGGGTACA -3' (5 |y i1 75 M 4 M 5 A M1 Bk
BAMRNF A ). PCR KL E& R K 50 L, [
0.2 mLAY BEfL B 08 H I A AR DNA 1 pL.H,O
34.6 pL.buffer 5 uL.,MgCl, 3 pL Hl NTP 1 pL,3|4%)
PL.P2 21 2.5 .5 B K Tag W 0.4 pL. PCR
PR RN SR 94°CRIGAEYE 3 min, #E4T 35 MMF
0, EAMEREFE 94°CAR M 1 min,53. 5°C3B & 1 min I
T2°CHEAR R 1 min, & J5 72°C AR RN 10 min, I ™
YIF 0. 9% M BEMEE A HL Tk Al EBr e B 474047
2 HRESW
2.1 A[FSMEERX 25 BRRFE R Z MW

£ 1R, 0 BRI FRE R, N 51.7%, 4
R ZEBHAE S R, 36. 7% ; A S R &K,
K1 3.3%. RE LB FEF BRI EE. 245
X, T 2B AR S BARIR A 4 73 s (DL, B
BRI R, RIS SRR I, e 2R S A ) S AR
BRI BT REEE — M,

x1 AEAMEENERRFESRHNEI

Table 1 Effect of different explants onthe induction rate of hairy root

p—— B R AR AR R

Explants type Total No. The ef:rlist Rooting Induction
plants/ 4~ rootd time/d number/ 4~ rate/ %
- Leaf 60 5 31 51.7
25 B¢ Stem segment 60 8 22 36.7
4% Petiole 60 8 2 3.3

2.2 AFRARRFTEX J 25 BIRIRIFE R0

2 RULRY 1 BG83 MR E R A
WREE S H BB (& 2), A4 il C58CL BkkXT B30t A
75 34 ) g 5400 5606, T AL476 F)i5 5 U R
BV ETHI — & B AERRB=FZHAK, 4541
BIR .3 PR MRARAT M 220t i BARIR A 75 T %
g — R R,

1.2.5 RN PCR BRI BORZE T BARAR
x2 AEEZRRHENERREFEH T
Table 2 Effect of different Agrobacterium rhizogenes on the induction rate of hairy root
RAT TR R g BRAERKE A REL PR
Agrobacterium rhizogenes type Total No. plants/ /> The earlist rootd time/d Rooting number/ 4~ Induction rate/ %
A4 50 7 27 54
C58C1 50 6 28 56
A1476 50 7 24 48
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Note:a. induction of stems;b. induction of leaves;c. induction of petiole.

Bl FRMEFHBRIRES

Fig.1 Hairy roots induction of different explants

a b [¢

;2. C58CL;b. Ad;c. A1476,
Note:a. C58C1;b. Ad;c. A1476.
H2 FARARBRAAFSTENBRR

Fig. 2 Hairy roots induced by different Agrobacterium rhizogenes

2.3 N[AMZ Y RIR J 28 AR R R Wi
K 3 KW R YL )% fe 2 B RARE = 3R A R R 42
K ARG 5 min B I # BRI EE TR K 5620,
FRE R Y 10 min & 15 min K BARIRFE SR
S0 16761 1056, R R 5RYL 5 min K2 HIEK,
REERRP=FEZINAKR. HERREFFMEK,FH
®3 TREFENENERRESEHIIME

FRBPFER A B EIR e 15 min RAMEERF
L ERBUK EE AT, N R TR BIRIRIEETT
2.4 TREEIRI E] %t 2E BARAR S T R AR
x4 R, AETBEE RO FESREMK N
366 s A P IR REIERE SR BH T, B SR 2 d
R4 ARTEFREEXERRESF RO

Table 4  Effect of different pre-cultivation time on

the induction rate of hairy roots

Table 3 Effect of different infection time on
the induction rate of hairy roots BEEELPS -4 g BRI ERE ERR
Pre-cultivation Total No. The earlist rootd Rooting Induction

fBeft ] B BRERRE AR ERE time/d plants/ 4~ time/d number/ 4> rate/ %
Infection Total No. The earlist Rooting Induction 0 50 5 18 36
time/ min plants/ /> rootd time/d number/ 4~ rate/ % 1 50 7 23 46
5 50 7 28 56 2 50 6 26 52
10 50 7 8 16 3 50 6 21 42
15 50 6 5 10 4 50 7 19 38
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BHIESRE RN 520, 2 d DIEHIESFR LB EH T
K, iy FEARAZ B, A 0 T e, TOE 37 3.4 d 2R 4
BRI N 4200F0 3800, SRR, TSR ) it
KEGd EEHAF T EBRBRWFES .
2.5 B BEXT B EE BRI T R

5 R, A [R] WA X IR AR 15 5 S 5 e A
K »ODsoo =0. 6 A if5 5 3 H 58% , 1% T F & 7 ; ODsoo A
0.3.0.9.1 2 By R 10%0.10%0.4% . (KM BE
HIBIR ARG 5 B 5 R BUK , ODsoo 15 T 0. 6 LU
BEE TRV B P38 K75 = 3 S R T e, U B i v Bl IR
BB AR T BRIR AR

x5 TAEERREXNERRESEHZME

Table 5 Effect of different concentrations of

bacterium on the induction rate of hairy roots

T BE ODsoo fH B B RAERRE AR ERR

Concentration of Total No. The earlist rootd Rooting Induction
bacterium plants/ /4~ time/d number/ 4~ rate/ %
0.3 50 7 5 10
0.6 50 7 29 58
0.9 50 6 5 10
1.2 50 6 2 4

2.6 FLIEIRI ]S JE2E BRARGE TR AR R

HIZR 6 AT, AN [ ) I8k 37 i 18] 3 3% B ARAR S
RAERFM , IR 0~2 d I[P B3 7 KO n &
AT P RB LA ILHTR 2 d N BRIRFE TR RS,
oy 460 5 il S B SR A IR ) SE A 5T R 2D T e, R
7 3.4 d PR IR 2400H 1806 , KB 20 Fe 7 A=
RRBENAK . W & B IR i R, — 3853
SMER LR BT,

&6 AREIFFRA BN BRVES RO

Table 6 Effect of different co-cultivation time on

the induction rate of hairy roots

FAE SRt ] Berhg B RAERRE AR ERR

Co-cultivation Total No. The earlist rootd Rooting Induction
time/d plants/ /> time/d number/ 4~ rate/ %
0 50 6 18 36
1 50 6 19 38
2 50 7 23 46
3 50 6 12 24
4 50 7 9 18

2.7 JpZEEARM PCR Ak 25 5%
BRI EE EARAE 4T PCR A0, M5 L3R5 1Y
e ZERARAR H R T B 5 A AT B DNA A AH R )
rol B rolC FPH 4647 , N AR AL R ZE L ARG A Y1
WA, DLEH R ARRAFE RIFR. DNA B 2% 53] T
TeZEBAIRREE P F (E 3D,
3 itit 54t
IR DA B LR R 2E i s a4 kL, R 3 FhORTR)
B RARAAF T (A4.C58CL, A1476) X} Jp 22 ) 7R R A8 {4
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1 000 bp

500bp

1:2,3,4,6,7 F1 8 MEEALHINR;1,5,9 o B ME X 10 Sy FH A 4 B 5
M:DNA 7+ FRAn.

Note:2,3,4,6,7 and 8 are transgenic plants;1,5,9 are negative con-
trol;10 is positive control; M; Marker(DL 2 000).
3 REERIR PCR &8
Fig. 3 PCR identification of transgenic hairy roots of

Solanum nigrum 1.
HATREG B BRR . KRR F BB E T LI
7B AR, AR 555 B SME AR AR 7 AR AR, R B e 38
Xof AR T U

WESERNIMERRELE R RN E EZIESF,
DIEWF ST R B, 7 0 25 it BOR SE R R £ 1 SME
AR Y BoE SME R AR B2 RN . &
WFFTLEER T e ZE 4 i 4l it IR RN A9 3 b S A4
AT RE, IR SRR, T Ao AR R R
R, RS RRMR, ZBRAT ZEZ0E. K
HRER S, i AR g SME IR A 2 Y B R AR ECE 2 i BAR
FMAM KAy 3% , T ZE BN AR5 2 9 BARAR AR &7
H3F HER >, ATRER N D 4l oy i R Ak T 2 S X
R HURTE

TR BRI AN (] A AR AR T T Y BURR AR B A A
A, R B E T C58CL.A1476,Ad 3 Ff R AR AT
BVE R BEF RR R 3 M R RARFF YR k2
hHESHBARR, AP C58CL AL B RER. FH
A] B PR A e 2 A B g RS- I A ) o 3 18 AR A T
AR L BHURR, T LA 388 B R R AT T 2 AR AR e e ZE B
HER,

RIEERR I, S IR () X553 WA —E
me, e 2E RN G B FHE IR A ZE 2 d SRR,
WHFE LSS BRIk W]t 2 52 M5 R 1 — A O T, 1R
IRl A 5 S BUR R RN » 1R Y i [R5 4 2> i
TESMER B RARAT R 2, R AP E R B E- S B0 A5
T2, IR 7E e 28 A 5T Hh A 4R G i ] 2 5 miin,
B R BEXT SRR BRI — 2 R, 5 i B IR T
WO ERAF T BIRWAE T BEHE TESME AR B
VR R S R E M A B BRI R A 2
BRI B B R E B ODyo =0. 6 AT 55 SRR BT, &
T 0. 6 5 FRCRZRIFEAR .
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S35 I ] (9 A R R e O 2 B R AR 5 R
— AR, IR REAR S TR R R AR 5
FRNSME I, SE3E R B E] K X BRI E R
BRI, 45 LUS W BR R R, RAT R A g 8
HMEARITE , B H R 53 R, 500 H A I8 57 6 R) R
2 d,

PIE R B, AR RS X 15 5 R A — E R,
A E R R i R B IRARRCR AN, T R 2
X RIFE R FEICT . Mo, 7225 BN B K
B AR 2, 78 MS WK SE SR b A KR LU 7E [ 4
MS A RE R, 7E 2R BARRLEACTE 75, BIRAR
AR, MIRERE , R T I 2 BARIR A R 55 DA Kk
A AR SR IR o B — 2D BT 5T
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Study on Inducing Hairy Roots of Solanum nigrum L.

WANG Li,LIU Qi,NING Ming-ming,ZHANG Wei-dong, QI Xiao-li, LI Xiu-xia
(College of Life Science,]Jiamusi University,Jiamusi, Heilongjiang 154007)

Abstract: Agrobacterium rhizogenes strains of A4, C58C1, A1476 were selected to discuss effect of explants types,

Agrobacterium rhizogenes species, infection time, pre-culture time, concentration of bacterium, co-cultivation period on

hairy roots inductivity of Solanum nigrum. The results showed that with leaf as explants, the inductivity was the highest.

Agrobacterium rhizogenes strains of A4,C58C1,A1476 could all induce hairy roots, but inductivity of C58Cl1 was higher.

Better infection time was 5 minutes. The inductivity at ODy,, =0. 6 was better performing. The inductivity was higher

when the time of pre-culture and co-cultivation was 2 days. It provided experimental basis for the mass production of hairy

roots and alkaloid of Solanum nigrum production which used hairy root culture techniques.

Keywords : Solanum nigrum ; Agrobacterium rhizogenes ; hairy roots inducement ; condition optimization
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