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Plant Regeneration from Hairy Roots of Datura arborea L.
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Abstract: Plant regeneration system derived from hairy roots of Datura arborea L. was established. The optimum
medium for inducing adventitious buds by one-step method’ was MS +6-BA 2.0 mgL" + NAA 0.2 mg L™,
Using ‘ two-step method’ ,callus was induced on MS medium supplement with 6-BA 40 mgL" +KT 05 mgL" +
24-D 0.5 mg L™ at first, then adventitious buds were differentiated from the induced callus on MS medium
supplemented with 6-BA 4.0 mgL" + NAA 02 mgL". The optimum rooting medium for adventitious buds was

12MS +1BA 0.1 mgL". By using PCR technique, the gene segments 70/B and r0lC were obtained from the leaves

of regeneration plant. The results of HPLC showed that the contents of tropane alkaloids (TA) in regeneration

plants was much more than those in the wild plants.
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{RHEXEERAAEYER ., H, #idBRBIEFR
A PR E A R = Y 2 B 8 A R IR AR AT
BB EHAMYN EEHEY . Sevon FP i X
¥ R B E (Hy oscy amus muticus ) B IRAB K A R 21
R T, RAHBEFEEYR S 8F KR
#BE., KA 2P (Daura aborea L) F Hi B
(Solanaceae)E Fi: B & (Datura)fd )™, K-S HE
. (Hy oscyamine) 1 /R B %1 (Scopolamine), & B
EE 4 Yy (Tropane alkaloids, TA)H IR Y,
e R EZ TR IT RRIE & 300k . B IR EH R
W EXHERSFIE. AAERP HREHEZRE
RZ, AKE, BEHAEMERD, HEERESEM
FEERIAEYES BRI, FIAEYSEE
UBEAREBE RS RE YRR A ST E
AR, RERU RN ERER. A8
FXARRE e B B ARIB AR 3B 75 [ HE1T
5, B BRI ER R, AR YR AE
R TRBAREIARA S P BE SR Y
R TREAREEEFEARET I FEMHEESR
fitli

1 AARHFIJT 15
1.1 LBHr s

ISP RANE fE B (Datura arborea LYK | Ry
SME, B P EEERBAEFRALHE
B A pRiA4 FURLAY“ RFR IS (disarmed)
HYE A C58C1 TARR R MLk " Fe AL i
h, RBARAR ST BRI BTLRE, X rolB . rolC K]
PCR M UESE T KRB FAL pRiA4 BB G FAA
ST BRBEEAN,

1.2 ERBVAEFHES

“—FHRBEIEF B ERBRTER
ABIIAREEAKZMARIHNEN MS x5
H,AE25C. 12 h A BABTHEIAEH, 304
BHEIAEFHEIRAEHETE = HEFIMEK
BB SMERE0)

“WMER"FEELRETF F—4 a4
B3, MERBATETRKLY 2 ~3 om, AR
AR A K R TG0 SR Wk BC L9 M S [ i
R (30 g L' fElE pH 5.8), 7£25°C .12 h d' %
BEMGTHSAGEHR, 4 BESITAGHRES
R GHRET R = H A SN R B0 R SN
). B AEF M. NFEFHHERBA

PR R P PR R4, TR SRR &
AL AR F A R R4S R B A A
EFSUWIEFRET R, 5 HERTAEF T HHHR
(REZF IR = HAFBEMBHALRED.

1.3 FREFHMEMER ERIEF

REFE G (2 2 cm)fE E MS +100 mg L'
Km#EFERHFEEAK 4 d FBEZEERA
12MS + 0.1 mg L IBA EfkEHETHFRET
K, BRMEEKBNR, 35 d FRITHERE,

1.4 BAERNBE
BEAMBEES ~10 cm 2468, FTEET
% 7 d, — N A B MR RS RSB

1.5 FAE#E A PCR &

FA SDS PR EUE A AR 1 B9 4] DNA,
PCR %l rolBrolC B HZH,

rolB(423 bp)i¥ L35 ¥°4 FrolB: 5'-GCTCTT-
GCAGTGCTAGATTT-3', Fi#5|# N RrolB: 5
GAAGGTGCAAGCTACCTCTC-3';r0lC(626 bp)H
F# 519 A FrolC: 5'-CTCCTGACATCAAACT-
CGTC-3', Fi## 5 ¥ N RrolC: 5-TGCTTCGAGT-
TATGGGTACA-3',

MR R 25 wl: ddH,0 18 pl 10 x PCR
buffer 2.5 pl, 25 mmol/L MgCL, 2.0 pl, 10 mmol/L
dNTP mix 0.25 wl, 10 mmol/L F #3147 0.25 pl,
10 mmol/L F## 3| 4 0.25 wl, Tay DNA B4
025 wl (125 U), Template FE4 DNA 1.5 pl,

PCR R NF: 94°C FZE M 5 min, #R )5 94C
40 s, 55C 40 s, 72°C 1 min, 35 MEH, RS T
72°CIEM 8 min, PCR =¥ 1.0% BEARTEBERL
KR

1.6 EEEAMFAEERNRNESEARN
BRBEEME(B AR H)60CTH24 h &
fE5; HHE Bk, FREL 100 mg THmA 10 ml FIEEE
R 40 min; 21UE, ISR, T HEE, REY
T 5 ml 200 mmol/L(pH 9.8)#) NH ,Cl; 734£(20 x
1 cm),EFEY 4.5 g Extrelut-209 (Merck); F§ 10 ml
SORMEK R, BEE 3 W BRBAE 40°C FHEE
RNRTF, BEBYETF 1 ml HPLC F3HH017% VIV
ZJE, 8T 50 mmol/L KH,PO,, FiBEMRE pH 2
3.0); 1138, Millipor 0.2 wm 4L, 20 CIR7ERF o
PR B ECH]: 2 S BRI 2 mg BERAAR
EERARERT R, F BRI 5O iR, B
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KYEH 1000 pg ml', 53 B H BB 500 pg ml’ |
250 pgml’ 100 pg ml* .50 pg ml'.25 pg ml’,
10 pgml' .5 pgml',

3% & 4 3 B Symmetry™-C,, £8 3 £
(150 mm x 4.6 mm, K42 5 wm); FEHAE: F LA IR
Z bW (005 mol/L {5 B2 B, pH 4.6) = 58:42,
0.0025 mol/L SDS; #i#: 1 ml min™; & W ¥ K:
226 nm; RELHE: 0.08 AUFS; HiR: 40°C; HH&:
20 pl,

2 GRS

2.1 ERRAEFHES
211 “— B HRAEHF

BRI K B RAR AR R 4 7
TR MS EERPHEFAEE, 10 d FHIER
R BAH, R K, 25 d BB S, S
RHERER, BAEBRBEHBRES,

£1 TREKBAFANERRERSFEFHRM
Table 1 Effects of different growth regulator combinations on
adventitious buds induced from hairy roots

SMESSL  AEFMLE
6-BA (mgL?) NAA (mgL’)  Number of Rate of bud
explants differentiation (% )

10 0.1 25 255
10 02 25 355
20 0.1 25 300
20 02 25 385
30 0.1 25 320
30 02 25 345

H& 1 T4, 6-BA BRESAEFMLWEE
HE, IS SR E N NAA fTURBAREENE
3R, EEERBRAERFZEIFHEFENIMS +
6-BA 20 mgL"' + NAA 02 mg L' S RBEE, N
385%, EEA“—HBE"BEIFEBRBAEFERM
B B R E iR BAR, LA 2 23

A
212 “BBE"FHIAEHF

B TE R B SRR 5% A [ ¥ AR 49 57 i
i MS BFEESFBHER, 57 RBREIFH
R, R, BRRBT IR DA B B A D B
FEREREARHAR, F 15 REBRBRKE S &

fdk, BEE IR AT, A SRR K,

HE2 RERR L1 ~3 T, REPIres
KIFT AR E AR, RhARFERREMEK
BREAHE, 7E MS B 6-BA fll NAA K)3EFE
# b, AR ERRE R, A 80% kA TEMS +
6-BA 40 mgL' +KT 05 mgL" +24-D 0.5 mg L"
ERF, BOHRERRER, N 92.5% ., 4iRE
HA , 7E 5 A ME PR B JBE 43 Ak et 72 o, AR 4 42
WYAEKANT RN EERE, T N SEEEkK
F(NAA 2 4-D )4 i34 % (6-BA )AL o
TR, FEREKREEH, BEERS
—EWRE AR RE, WBCREL

AR RIFHMAGHAREARNEFE LI
FELFHRALE, AR TFHEBRENREHF
M, FEE R R, AEHF mhgEa b, A
EFARFKIFKEEN . AR ERE LR
PR ERILZE 3 RERL: 4 ~5,

M3 B, 6-BA IKE—EWN, AEFULE
BE NAA WREHFA R 2L LTS TREMEE G
HAEFSUFEEKENARSREHE S, W
HERKBREEARE R, SNSRI EFE LR,
X 5L E A (Citrus sinensis YBIRBHFE
AR AR T P A A K TR X A 2R Y R
AR, A EHEFE MS +6-BA
40 mg L' + NAA 02 mg L HEBRIBAHEA S
A EZF B BRI HIE TR A, MR EF625% ,

2.2 FEFHEMIE R ERE T

AEFVH 14 d e HEITHidE i v, 45 R KN
28 AE REBHFEAEZHE T LIES A Kna 100 mg L' F
Piik R LS, FTE R 85.6% . HIFiE/EN
AEHEH A 12MS +0.1 mg L' IBA [ {kiEzEd
BREMR, 5 ~6 d EHHKHAER, BHTERT
BIOEAMEE, BERKERT ., KSBEEMERE
SEEMHRAEES EAERRERN, FE R ¥
g5 WRGEE ERE, RE b, ARRELEE
BEFREEE LB L 6 ~8),

2.3 BEEKMBR

FRAMBKES ~10 em B, TERTHAE
7d, BRIPABEANIEPER. TTE—A, &
AP R U T A BRA R, TunH AR
ERE, BRI G, Mtk m, A% E, — A,
AR AR AR S FED E (ER L: 9),
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£2 FREKAFAEGMNERRERVGERNARM
Table 2 Effects of different growth regulator combinations on callus induced from hairy root

AKIFFTH Growth SMERSK aEeR BHEKBR
regulators (mg L) Number of explants Rate of callus induction (%) Growth of callus
6-BA 20 +NAA 05 35 80.0 BRI, B &G, T 1A 7316 Relatively loose, fleet green,
began to differentiate
6-BA 20 +NAA 10 35 820 B, 8@, 70 7718 1L Relatively loose, green, partially
brown
6-BA 40 +NAA 05 35 756 AR AR, T 1A B 3E A& Loose, fleet green, bud spot
began to appear
6-BA40+NAA 10 35 815 48 1L, B9, K4y LB £ Partially brown, tight, no
differentiation
6-BA10+24-D05 35 86.5 B, A6, A £ RERIB Relatively loose, white,
and a few hairy roots regenerated
6-BA10+24-D20 35 796 B, K B, B4 3% 1L Bl & Loose, offwhite,
partially brown
6-BA30+24-D05 35 788 For R, 504k 1 2F, 3K ) partially green, buds
differentiated and new leaves emerged
6-BA30+24-D20 35 685 WAL E, K 518, K LB 8 Brown badly, slowly
grew, no differentiation
6-BA 20 +KT 0.5+24-D 02 35 88.5 R, A B BRI, LK R IF Dark green, a few hairy
roots regenerated, grew well
6-BA20+KT 10+24-D02 35 834 B, Ko ES A, 01k B F Loose, most of callus
became green, buds differentiated
6-BA 40 +KT 05 +24-D 05 35 925 FHRERGE,H L Upper part became aqua, and
buds differentiated
6-BA40+KT 10+24-D 05 35 88.5 BHR, 5581k Relatively loose, partially brown

£3 FEEKAFALESNERRAGEALBEIFEFHRM
Table 3 Effects of different growth regulator combinations
on buds induced from callus

AR REFMLE

1C (626 bp)

6-BA NAA 1B (423 bp)
LA - Number Rate of bud
(mel?) (mg L) of callus differentiation (%)
20 0 25 26.5 N - %
) !
20 02 25 355 lEé o ﬁﬁf = 'le;'C"ICfmﬁ? :iﬂl e
Fig. 1 PCR i t t:
20 0.5 25 300 '8 . YSis ot rof and roft- of regenerated plants
hairy t
30 0 25 450 o Balty Toots
16 0a s w05 M: DL-2000 DNA Marker (100 ~2 000 bp); P: pRiA4 FAHE%F
’ ’ ’ 8 Positive control; N: FAEX} I8 Negative control;R,, R,, Ry : BRI
30 05 25 385 _
FEA R Regenerated plants of hairy roots.
40 0 25 585
40 02 25 62.5 2.5 BAEKNRERNERER SERN
40 05 25 46.0 3 =
Fi HPLC il T 8 BEA[R B ARIR R FFAEAB AR LA

KB RARG B o FAR B B A R
2), REH, ’

RFEMAI AT POR W S5 T gt e B E R R

rolB, rolC ZEH M B H B, PCR R 45 R LKA 1, 8 /B i PARL T A e o 5 R S

ﬁé%ﬁ*&ﬂ}ﬁﬁ pR1A4 %%@J*j“%lﬁﬁ’gﬁiﬁ ﬁﬁi@ ttﬁi*j“%lﬁﬁ’g n‘l‘}#*ﬂ*& I:P—E-‘o ﬁl:P Rg

PREERA T, FF o BASWIG & BB, 105052 pg ¢'DW, Frdy

2.4 BE#EKA PCR #&7
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REEHSERENER,, ik218.122 pg g' DW, i
BAEARSRT RPEERMAMAREEHNS &
{43510 2023 ng g'DW 11269 pg g' DW,
550 1 M B Hyoscyamine
o O RE#T Scopolamine

R R Ry Rs Rs R¢ R; Ry ML MR

B2 BREFEERTHEEEIAREEIER
Fig 2 Hyoscyamine and Scopolamine contents in regenerated

plants from hairy roots
R; ~Ry: BRIBF A Mk Regenerated plants from hairy roots;
ML: Bt R B Fp B I B Leaves of wild D. arborea; MR: BF A4 K7
EFeZF R Roots of wild D. arborea

3 i1

BRIBAE MS ERE EgRERR, &R
HBRBRTETTHEIE BE, X 5HKAE i)
B DU W5 (Isatis indigotica Fort )W ¥ LR BEE
BAUBFRERRE T . TRRITRAC—2
R, M REEEEESRBRBEEA
EFHBEF R, WM ENAEFEE AR,
BEAEFHIFERM. MRAWHER"HRER
WU BAEE, SRR R 625% ., —KE
RIBEFMARAEKETARERER A RBES
BHARAESF, AR BITHR A KA/
KFEARHE, FEREERBEZHELRES, 6-BA
WA ARG, NAA WEBRBHAGHRA ST
BORBSF, (BT IAA F1 NAA, 6-BA Bfliff
A5 NAA BRI E S AERESF BA
IR, X 5ARIR R85 —3

REMBRIBEFEEKZBREAZRAR
ARAS PR F AR R EFAE AR A L, 4548, 551
M, MRS, AR, ZRE, KEMMAE, BEAEK,
BUREEARFAERE STE25 %
HIRFRGR—E,

BRI th B AR IR RATIERE R BR
RB—TF, fE BRI T ISR, X R Yt
RefaE, AT R R E AR . B35
[ 5 BT 2 6], T-DNA FAKH BE 2 L HEH:,
FEEAERIA -, FEEFABRPRE T-

DNA HERIT AR AT RE S BU A MR K
HERETIESEMZR . N HPWEKANTYR
FFERAT 2. ARIKEERL L, —FEHS30HE
MR AERBERBRRESENZR; 5 — T HFH
HHRIERKTEREA B AREKETHEN
HHREERRAEREF IS 'E R,

HPLC W45 R £, BAEMKP EEWM
SEBREEN105.052 pgg' DW, RAEEWR S EE
Eih218.122 pgg' DW, MEAEKRA ST B
EEBAMAEERANSEN 2.023 pg g' DW Al
12.69 pg g' DW, X ULBHZE 3 4k B R B A MR p
EERAAEERNSERTEMRENHBHE
W, TR B E R R AR R AT B I 8 A% S AL BOR 7T AR
R A Y AR AR 8 BE B R A
¥, AR EENBIR B SCHRDEAE.
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1,2,3. BRBHESFHWAGAS; 4. AGHEI LA ES .
AEFEK; 6. FEFFEFEMR, 7. BRBE AL 8. EBLE
MR 9. BRBEAEENBER.

Explanation of plate

Plate I

1,2 3. Calli induced from hairy roots; 4. Adventitious buds induced
from calli; 5. Growth of adventitious buds; 6. Rooting induced from
adventitious buds; 7. Regenerated plants of hairy roots; 8. Regenerated
plant of non-transformed; 9. Transplant of regenerated plant from hairy

roots.
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