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Tissue culture regeneration and genetic transformation of Coptis chinensis

WU Ping-ping, GUO Hui-fang, LIN Zi-min, YAO Ming-jing
Institute of Medicinal Plant, College of Plant Science and Technology of Huazhong Agricultural University, Wuhan 430070, China

Abstract: Objective To establish the system of tissue culture regeneration and gene transformation for Coptis chinensis. Methods
The cotyledon and hypocotyl of C. chinensis were used as explants, and the effects of different basic media with different plant growth
regulators on in vitro tissue culture regeneration were compared; The embryogenic calli of C. chinensis were used as recipients for
genetic transformation by particle bombardment method. Results The induction rates of cotyledon and hypocotyl were 86.31% and
54.34%, respectively; The 6, 7-V medium was more suitable for callus induction and proliferation rate of C. chinensis than the MS
medium. The optimal hormone combination for callus induction was 0.5 mg/L 2,4-D + 0.5 mg/L KT in MS medium; Either the
appropriate concentration of cytokinin alone or the combination of both cytokinin and auxin could induce the continuous proliferation
of calli; However, only the hormone combination 0.5 mg/L KT + 0.5 mg/L IAA and 1.0 mg/L 6-BA + 0.5 mg/L NAA could generate the
somatic embryos. 6, 7-V medium in absence of hormone could maintain the continuous growth of the embryogenic calli. The somatic
embryos could germinate and grow up to plantlets on 6, 7-V medium containing 1 mg/L GA;+ 0.5 mg/L IBA. The embryogenic calli
were transformed by particle bombardment method and screened under 3 mg/L Basta, then the activity of B-glucuronidase was
detected. PCR analysis showed that the bar gene was successfully transferred to the regenerated plants. Conclusion The tissue culture
regeneration and genetic transformation system of C. chinensis is established, which lays the foundation for its genetic improvement.
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HER B IE S Pl O BRI Coptis chinensis Franch.,
K EBAEA R TR L, B R EE R YR
SRR 2B 25 R T EIR B 0E o ki
1A% pCAMBIA3301: T-DNA W54 B- 4B 1 W2 il
R (gus) FUBR2 36 3R QIR BEIED (bar).
2 FHiE
2.1 EFFEEH

MS }i7i%E: MS FAR JRIEI430 o/L %
Bi+6.5 g/L TR, pH 5.8. 6, 7-V HJ-Hk: 6, 7-V
AgrFeRM4-30 o/L Hi%HE+6.5 g/L Bif, pH S.8.
2.2 FRALNIFES

BRI VET, WKIKH 75% LT T 30 s,
0.1%M TR M 7 min, JCWR/KDEFIE FIRHITI K
292 mm YIBL. FHYIALZ) 2 mm X 2 mm #1787
MM R AMEARE T ISR T 2, 4-D
(0. 0.5, 1.0~ 2.0 mg/L). KT (0. 0.5 mg/L) )
MS #5550 il S .
221 FEFRIEMLE CBAMEARER TN 1.0
mg/L 2,4-D.0.5 mg/L KT [{] 6, 7-V B F2IHLA1 MS 17
Ttk b, CECAS R RE AR S 7 0T f s 75 5 1R 5 il
WK HAAY 2 mm P@HAZHE TH M 0.5 mg/L
2,4-D. 0.5 mg/LKT ] 6, 7-V 5FE3H1 MS 5775k
ST Y B N T S b e b AL S
222 AOHLMIME A AHLS R R AN
WRE AN % (KT, 04 1. 2. 3 mg/L). Tk % (ZT,
1. 2. 3mg/L), BEEZE ALK (TDZ, 0.5, 1. 2.
3mg/L)s 6-BA (1. 2. 3 mg/L). TAA (0.5 mg/L).
NAA (0.5 mg/L). 2, 4-D (0.5, 1. 1.5 mg/L) ¥
6, 7-V Hi7dkh, 40 d Eg TR A GG s LS
223 IWPEE ARG oAt R
BitH 2 B AR AR RN T 6, 7-V B4 353 1, 40 d 4kAX
_Yjﬂ\o
2.2.4  BEFRAME JEIE 22 °C, MINHREZ 60%,
16 h JEH/8 h FEMEREFE, Jhik 1200 Ix.

23 RYHRERRHEABE

ISR MR, R 27 1 mg/L GAs+
0.5 mg/L IBA ) KEICHEBNM 6, 7-V Bigidt |,
Wi RG4S 0.5 mg/L IBA I KEITCEIBEN
MS 55773t b, FrKE4 3 em &, BEEBE.
24 BEREL

HIRPE A A SRS MA IRAEZ A&, 0.6 um
4k, 7678 kPa/6 em 4514 NRTHENMEH4L, 3 mg/L
BR 55 Basta Gk PUrELILN. P-4 20 B T R I
(GUS) LUk (> It B vk (1 R
i ARG AT 4. FBETE X PCR ik
AT bar Kl . EE5 1904 5°-CAAATCTCGGTGACG-
GGCAGGA-3’, T3k 5-CTGCACCATCGTC-
AACCACTACATCG-3’. #3 IriE 2 489 bp. [
R 94 CTiASE 3 min; 94 “CAEPE30s, 60 C
Bk 30s, 72 CHEMI30s, BHE 2 AMEHR; FEIE G
FEidig 2 CHESE 2 MER IR KRN 44 CIER
16 MEH; 72 CHEff 5min, 10 CLRE 1 he
2.5 HEOH

SIS APRMEEIL 30 A, BEALFE 3~10 L. RH
SAS BRAFIEAT LA 7347 o

TSR = R/ SMER RS

T A R = AT B A AL/ BN 418U
3 #ERENH
3.1 ARBRAENBGEFSHIRM

AR A0 B G A 205 T s i 32 2
I A (D AIEATEER N AMEAE e, &
TR 0. (2) HAIMA 0.5 1.05 2.0 mg/L 2,
4-D BeARSE FRAOGALIERG, AHRET R ST
BOESRE, FHENMERER BE. FIT
Mz AR WERI, TRk 2 T,
£ 0.5 mg/L 2, 4-D FRMGAL KRS R L, JFith
B 2, 4-D Jot i LG Iy oK BT, ARG
Stk. (3) 4 0.5, 1. 2mg/L 2, 4-D {EHII N
0.5 mg/L KT e 2cde m @i 5 2 2% . Hh 0.5 mg/L
2,4-D+0.5 mg/L KT A& EH, KSBRLF, it
A —, PEsiiE, UG SRR, I
s FHRIA 86.31%, NIRHINIA 54.34%. 4-E
FREmiE SR i, AR, KNERRRR, R
0.5 mg/L 2, 4-D+0.5 mg/L KT & 4 & v 345 71
RUF R A R A 0E SRR, 45k 1.
3.2 AEEFEMNBGFS RILENZN

SEIG SE R, FEAIN 1.0 mg/L 2, 4-D. 0.5
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F1 TEEEAESHEEDGALFSHEN (x+s,n=3)
Table 1 Effects of different hormone combinations on callus

induction of C. chinensis (x+s,n=3)

SMEfR 44 2,4-D/(mgL ™) KT/(mgLl)) AGIESFE /%

T 1 0 0 0.00£0.00 ¢
2 0.5 0 26.61+4.62 ¢
3 0.5 0.5 86.3112.69a
4 1 0 9.661+7.18 de
5 1 0.5 22.38+3.48 cd
6 2 0 10.82£0.73 de
7 2 0.5 16.25+2.18 b

THRE 1 0 0 0.00%0.00 ¢
2 0.5 0 24.25+8.09b
3 0.5 0.5 543411099 a
4 1 0 19.49+0.82b
5 1 0.5 23.93+3.66 b
6 2 0 17.68+2.10b
7 2 0.5 2495+1.55b

ANF RN ZE LSD T 225 (P<0.0D), A
Different letters indicate no significant difference at P <0.01 by LSD tests,

same as below
mg/L KT {EH R, @425 5545 MS fil6, 7-V
AR R M BEER. BREATFHIERET
Wah, 6, 7-V HiFEE EROE R ST MS 9
5, HEsrtmaagVE KB, HERER, i
MR A fEVSIN 0.5 mg/L 2, 4-D. 0.5 mg/L KT
TEHTS, A ZUG5E A MS H 6, 7-V FEAR: IR
Rz AREZER. il 5 MS ML, 6, 7-v
BRI G IR A A K.
33 ABHELRH L

Wi 1 PR, EANRIFZEII 40 My AR,
AR FR AN . A KT, 6-BA. TDZ. ZT4
Fham i R 414V E K, it 3 mg/L KT,

AKT fEH FI@IEA  B-6-BA {EH RGBS
A-callus cultured with KT B-callus cultured with 6-BA  C-callus cultured with TDZ

& 2

120 ~ A lmg/L @2mg/l o3 mg/L
a ab ab
S ¢
=
&
ZT 6-BA
Bl i

1 RS BN A R S Y B
Fig. 1 Effects of cytokininson on callus multiplication
1~3 mg/L 6-BA, 1~3 mg/L TDZ #A] FRASH% = 1]
FRIEAR, ZT IR R A 822

FEAFE R R I > REAE T, A &
NGB LA RE P ALY, E0F & i 4l
ZUERIRES K. BRI KT 1EH R 08 i
DI s e, BB, A LIS L 2-A);
6-BA 111N B A5 i 0 1, SR, B AR
WK (& 2-B); TDZ AE T i s A2 Bt
SEHL, RSB BeAWIE A BN B R R
FIR (K 2-C); ZT fEH M@ A8 0 ¥4
@, P, SUERA, R #te (8 2-D).
4 Fhan oy R E AR B AL L, (LRELE
FrARRPE A A K

K@i A SR 2 9 Rl 414 i B IR Jk
b HREW, ARG, BUiHLAR
IEHW A, BT HRMEA
G AR, G 5 9 R R
(k2.

A1 0.5 mg/L 2, 4-D+0.5 mg/L KT 4 & 50E &
T B0 AR, QAR 3 M H 2 T
AL I EOAR B BB, TR, Ko
FeAL, AU ERRCR (18 3-D).
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D-ZT fEFl Fi @t e &
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Fig. 2 Proliferation of calli treated with different cytokinins
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Table 2 Effects of different combinations of auxins and cytokinins on callus multiplication rates and adventitious shoots

W /(mgL™)

HE WO | % B
KT  NAA ZT  6-BA TDZ IAA  2,4-D
1 0 0 0 0 0 0 0 0.00+0.00 d A AT
2 0.5 0 0 0 0 0 0.5 95.80+3.02a KI5k
3 0.5 0 0 0 0 0 1.0 66.51£6.68 ¢ KI5k
4 0.5 0 0 0 0 0 1.5 77.4949.80 be EAR e
5 0.5 0 0 0 0 0.5 0 75.99+2.52 be A H AR IR
6 0.5 0 0 0 0.5 0 0 8.49+1.36d A5k
7 0 0.5 0 0 1.0 0 0 85.20+8.83 ab AR5k
8 0 0.5 1.0 0 0 0 0 66.55+£9.97 ¢ KI5k
9 0 0.5 0 1.0 0 0 0 81.5746.62 abc 34 AR IR

AT YR B-TH R A AR
F-ARGIE ettt 54 G-FR2km

A-seedling B-callus induced from cotyledons C-callus induced from hypocotyls

C-"F RG220

D-fEPE@IEE BRI RO, A3 P BRI

D-embryogenic callus  E-somatic embryo expanded

and dehisced, many embryogenic calli were produced F-somatic embryos germinated into normal plants ~G-regenerated plantlets

B3 #EEBLIRE

Fig. 3 Regeneration process of C. chinensis
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K R A A 405 2 23 45 Tl 28 AN 94 AT Ao 3 3% 1)
6, 7-V HiFrhk b, FrELigR, nARPE @A LA
Wi S IL, SRR i L ZmT Ak oK
AR, B 1 R I TR A AR i R e AN
W 22 KR SRR T R 1A I A E S IS
R B WA AR AN I K, R # A T 24T, A2 3L
ZTTH 2 s T B AR g iR (181 3-ED,
PRI RE W AN 3R, 2~3 AN 1A

3.5 KRR AR E SRR
MR 2 5 1 mg/L GA; F10.5 mg/L IBA
1) 6,7-V K57k 12 10 d St rT S BRI &, FRAFN
- #OT G R (B 3-F). 204k HRRRNZE (R ik m] £
I 1 mg/L IBA [ 1/2 MS 859838 FRoK. ARk
243 cm mk, HIRTHHTEAR (8 3-G).
3.6 EfEFEK

SR G ARSI T GUS LU b2z g tan] Il
GUS At SR KA S GUS BRIP4 2R
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DEEYIRIDE, Tk 40 d A2 LK 4-A, 25 80
d JER R AL AZULE 4-B, fLeRgets)gtny
B (B 4-C), FRAE AN 2] GUS V(] 4-D)s

WA DNA (CTAB #:) #47 PCR £
T, KD E) 3 ANEESL Y I B E AR (B 5.
LW H BIFER Ol 3 A N T E AR R AR

A-Jiiiik 40 d 19 GUS FHIE @412 B-Jiiik 80 d ) GUS BHIE AL C-3a3% GUS JHYEAANIEIE  D-3i% GUS BHITLES)Hi
A-GUS positive callus from 40 d herbicide screening B-GUS positive callus from 80 d herbicide screening

C-GUS positive somatic embryo D-GUS positive plantlets

4 HEiEGUSHMER
Fig. 4 GUS detection of C. chinensis

500 bp

M-Marker N-ZF U6 P-ORIFE L 1~3 S R AT
M-Marker N-negative control P-positive control of plasmid

1—3 transgenic C. chinensis
5 HEFEHEEPCRENER

Fig. 5 PCR detection of transgenic C. chinensis
4 g
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Fe . W ME L A5 1 22 U R IS R« BiF AWIFFT 3R
YEM A R ECR A A AR o o, 220,
et AeECE, WRIhE S T aag, HE
PR AR S R I A e 5 3 L SO AR 4
RO ARSEIG IR T . R IREON AME AR,
FURIL T W@ 75 A e R Iy, By AR R
Bl 75 5 L ) T 2 U A R AR R T e
AN R R JF A T AR AR, fe 255 3 A
AW G WY LA 34 5~ R0 JAR A A S AR A AT DAY
SRR 5 Y IR A, Ay T AR AR SR )5 3 4 58 T
HME AR o

1989 45 A AR T, 6, 7-V ER,
MS 3 FsEAE IR 6, 7-V Bd& & T H R 00%E

KBTS I 7RI R R 5 5= AR 6, 7-V Kf
AL MS B R R RIS T M A 2R 5% .

T L GARG FRAEA B BORH AN 1 5 2K
AN ERGALFE TN, 2, 4D EGFIT, H
WA R IMANAIEIREEN KT w4 & @tis
SRR, ok T . 78 e hE I 1]
6-BA. KT. ZT. TDZ 2[RI {40 i 43 24 2 0 2 1
oM T RS G AR AEBDIRES, B A T e
WS, FEETE TDZ AEH N A R 2 IR
ARARFH IS R BE TR DL T ORFFAE R PR . Ae e Al
—BURPRAS o BRI AN R 3 4 5 A T 40 s 5
WS IR A AR = 55 5 S A L S5 A3
TRt Bl NEEB 5 S R A, FREBIE S IR
FAFREF= T8, @M A T RASSEI T b
A PE o PR AT I AR S A IE I R AL DA G,
J5 = AR (0 @ A A S 4 ok R A5 W ML 52
e, HERAARECISRA] 6-BA+NAA 414017 S VIR
e, A 6-BA+NAA FI KT+HIAA 2 R4l 446
755 HIR I @ ARG B . o010 s TR R A4
AAETCHET 6, 7-V [EEFRIE LAWK, 597
60~90 d A—AN A, Ardbid R b ] IS B BRTE |
OB EAL KSR S B MR A, FLte
MG ATAWIEIR . A KRS T D REIR KR 3 4F, 7T
T HEM I R T AT AN IR R & &
I B, AW e 0.2~1.0 mg/L 1)
IBA DL J% 0.5 mg/L 6-BA+0.5 mg/L IBA A&,
E45 R K. 1 mg/L GA3+0.5 mg/L IBA AJ LU
AR AR R T AR, 5 AT A sr g R
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6-BA IV (1) KA — & IR EAE 204k
AL H N 1 mg/L IBA+1/2 MS [ 575
T DLAS SR A 1 AR

AHIF TR FH Ik AR e A0 772 e s B IR S DR A
NBE, A G W% s AR A TR L B B
WIS AR S o AH PRI A KPR I AE 5 4F
DA, S5 vy R it A 10 e R o3 R R
(35 A% O R T AR R AT T M Iz
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