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Abstract: Objective To clone the full-length cDNAs encoding arginine decarboxylase (ADC) from Atropa belladonna, and to
characterize the genes at the bioinformatics and expression levels. Methods cDNAs were used as templates, the full-length cDNAs of
ADC in A. belladonna was cloned through rapid amplification of cDNA ends (RACE) technique; Bioinformatics analysis of AbADC
genes was performed by BLAST and PBIL on line. The expression levels of the two AbADC genes in different tissues as well as under
two different types of stresses were detected based on qPCR analysis. Results Two ADC genes, namely AbADC1 and AbADC2, were
cloned from 4. belladonna. AbADCI1 was 2 817 bp in length that encoded 712 amino acids with the highest identity of 89% with ADC
from Solanum tuberosum; The full-length cDNA of AbADC2 was 2 992 bp in length that encoded 715 amino acids with the highest
identity of 90% with ADC from Datura stramonium. The expression level of AbADC1 was significantly higher in secondary roots than

KFSBHEA: 2015-12-23

BEETH: BE HH L AA SZF R (NCET-12-0930); [H 5 HARIAIEE T H (31370333); HEELHRHE BT H (CSTC2012GGYYIS80013);
TR Kb R A FE AR 45 9% £ 101 (XDIK2013A024)

EHBN: LA, BEEATRAE, T8 WA E S5 EME AR . Tel: (023)68367146  E-mail: zpwang1990@163.com

«AEEE &%, Mt #9%, W4T, Tel: (023)68367146  E-mail: zhliao@swu.edu.cn



¥4

Chinese Traditional and Herbal Drugs %% 473 35 153 201648 A

* 2735

that in any other organ, while the AbADC2 expression level was higher in main roots than that in other detected organs. The
transcriptional levels of both AbADC1 and AbADC2 were not affected under salinity stress; AbADC2 expression decreased

under cold stress, while AbADC1 did not. Conclusion The cloning and characterization of the cDNAs encoding ADC from 4.

belladonna are reported for the first time, which provides the new candidate genes for engineering biosynthetic pathway of

tropane alkaloids.
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Table 1 Primers designed for detection of gene cloning and real-time PCR

LB S SIFA (5°—3) i
F-AbADC GAGGAGCTTGAC/TC/TTGGTGATTG T2l AbADC %0 A B
R-AbADC GTCTCGAACATGAGT/CTCA/GGGCTC
F-AbADC]1-3-1 GAATTGGGAAGCAATGGTGG 1 AbADCI 37355 /i Bt
F-AbADC1-3-2 CATGTGCTGACGTTCTCC
F-AbADC2-3-1 GCTTGATGAGTCTGGAATGC Y1 AbADC2 373 /i B
F-AbAD(C2-3-2 GTTCCAATTCATCGTTTAGATG
R-AbADC1-5-1 GAATTGGGAAGCAATGGTGG ¥ 1 AbADCI 555 Fi Bt
R-AbADC1-5-2 CATGTGCTGACGTTCTCC
R-AbADC2-5-1 GAGCCTCATAGCCATTGGAATCAACCGCCATATC Y1 AbADC2 5°uii F Bt
R-AbAD(C2-5-2 CATATCCGGTGACCAATGGGAACAGGCG
F-AbADC1 CCATGTCTATMCCCTTGC TilE AbADC1 4K A B
R-AbADC1 CAGACCACCTCAACGAC
F-AbADC2 TTGCCTTGAATTCTAGTTGG TEE ABADC2 4K H B
R-AbADC2 CCCCTGCTTTCTACTG
q-F-AbADC]1 CCTGCAGTGGCTATTACTATC Kol AbADC1 ik
q-R-AbADCI CCTCAACGACAAACTTTATTACTGG
q-F-AbADC2 GGTGGCTATTACTATTACAATGAGGAC Kl AbADC2 Rk &
q-R-AbADC2 CAAAGAAACGTGACATCACCAACTAAGG
F-qPGK TCGCTCTTGGAGAAGGTTGAC Kyl PGK Rk &
R-qPGK CTTGTCCGCAATCACTACATCAG
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A5 AEE . 163, JeE. 5 SRS 11 AN IR
& RNA, f#i[H] RNA PCR Kit (AMV) Ver3.0
(TaKaRa) 5 G0 5 42K RNA BT ek, 15
£ cDNA 25— 4 SEI 32 #: PCR (qQRT-PCRO F5Ai »
{i ] BIO-RAD 1Q™" Multicolor Real-Time PCR 1%,
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& 3R P55 & % Datura stramonium L.
(AJ251898) ] ADC 741l —3PEf =, 152 90%,
R %% (XP_006359602.1) ) ADC, —%(
PEA 87%. 4 KBTI A I AbADC 45 2 /M
R IERR A : ADC KK 2 BRI B 45 &
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FI AbADC2 #EAAELEAE S, & Tt . FIH
WOLF POSRT %% Jlk 55 % %7 AbADC1 Fil AbADC2
HEAT V40 M 52 157 7347 AbADC 1 3= 3 5 o 140 ok,
AbADC2 = %5 A7 T4l M Jo i .
3.2.5 AbLADC 7 Tl Ik ¥ AbADCI
A AbADC2  H Iz SRR Y 41 5 ok U5 T A A )
AR 7 ¥ @ 8 ADC & [ & LR 7 4 A
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JHE ADC (D) ALEE JSFPLCY ARSRDS! PERYTSG S SVISPHGIENTLPHQRIDLLK
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Consensus QD)

101 200
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301 400
iU ADC1 (292) = ,‘
Wil ADC2  (293) ‘L()LLHFHIGS(]IP ooy EAﬁ(] &ﬂEL RLGA NH\!ID:GGGLGHHDG ksl
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BIE® ADC  (299) CLQLLHFHIGSQIPETNLLADGVERAf|o yﬁELERLGA MKETDIGGGLGIDYDGIKSEISDUS
M ADC  (294) ‘L(\LLHFHIGSUIP TLLLADGVEEAN Q1Y GELIRL GABNK II)ﬁGGGLGI[)H)G KSfgis]
LEE ADC (29D
Consensus (301)
401 _ 500
il ADC1  (392) S : ! ENDDRRRIDN LY, D
Wi ADC2  (393) ‘ ; IEI O PEIREN BN ATAD AN LEAANTRGE B O YEDQIRQRCVIERFKIEGSLITENLALVDSHOHY
}ﬁ%% ADC  (389) b : i\ 0§ iy AN&@LEAAMRG&C LYIDQIKQRCY EFI\ GﬂL'IE LAE\ E i

2P ADC  (399) ; AL 1 SSGGLASLARY RIRETN RN SERIAVINEEYDTOTIR DQLKQRC\
JHE ADC (394D Qi

IR ADC  (391)
Consensus (401)
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501 600
il ADC1  (491) Bl ¢
Hifi ADC2  (493)
BIFEIF ADC  (486)
ST ADC (498)
% ADC (494)
L% ADC  (489)
Consensus (501)

Wil ADC1  (588)
M ADC2  (591)
R+ ADC  (585) [
2% ADC  (595) V S5HSF/ D\LRAM(]I P LMF TLI&HKAEE
MHE ADC  (593) ‘
A ADC  (587) SYWRVEQSDRHSFAANEN|PGES D\LRAM& EPELMFSTLKHRAERS

Consensus (601) H]\]LFGGPSVVRVSQSDSPHSFAVTRAVPGPSCADVLRAMQHEPELMFETLKHRAEEFLHQEE EE DKELAFASLASSLAQSFI—NMPYLVAPSSC

Wil ADC1  (682) IVGVGAESIIﬁ
Wish ADC2  (683)
#FF ADC  (685) ISNLGFYYCDEDVYD IS|

SREY ADC  (689)
HE ADC  (684)
T ADC  (682)
Consensus (701) CFTAATANNGGY YYYNDDNAA DCATGEDEIWSYCTA
R RIZ o A IR/ R PE TR/ ADC FK 2-WHRIL IS B 45 A 0 A1 ARSI R RIZEIRAY WKW IRANE 5 S50 B 45 A (Mg
B BRI F R (05 SR

Single underlines indicate the conserved ADC family 2 pyridoxal phosphate binding motif; Discontinuous underlines indicate the ADC family 2

signature 2 motif; The top of conserved lysine residue involved in pyridoxal phosphate binding is shown in yellow

1 SREAFEEYI ADC REEBFTIZ &b

Fig. 1 Multi-alignment of amino acid sequences of ADC from other plants
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KW # ADC (M31700)
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2 ET MEGA4.1 RH4-TF &R NJ 57193 AbADC 5
F L

Fig. 2 Phylogenetic tree of AbADC from different organisms
constructed by NJ method on MEGA 4.1
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Fig.3 Tissue-expression analyses of AbADC1 and AbADC2

using real-time PCR
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Fig. 4 Expression of AbADC1 and AbADC?2 in hair roots with different treatments
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th, ADC 7 423 (1) 30k B0 s vy TR R =5

P8, ELAEFTRL DN 1K) 3 AN 2 AR v (1 2k B e fi )
ERERE R, ADC AR AN 22 - 2 3k o 5 A1 1 o
R AN gh o Fr b ik v AR ZEDY FE Rl g
1, AtADCL W4l bl RIE, AtADCI AR e
R SRrh ik, 0 2 B A e A i
Y, ADC FREAEMRAZERERIE, fEn v
JLPANEIEM FE e 2 Wik B AE AR A
R W ADC 5 LW 0 & AT 2 MR R,
WL R A AR RIE 2R, ThSHS
[T REAH K o

VFZ RN ADC RIEE 2RISR RN
i, AHF5TH, 1 AbDADC2 #Ev4 b B G Ris T B R
W, 7EERNG FIREA P ADADCI [FRIARAE 2
Tk P JE B AR, X IZFEP R ARk
w1 R U R S AR Y b i R T
Ao LEARHR UEE’JEIMJJEEP ADC 5 HEA—
SERIHE R YA HME S AR SRR, FYADC &
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B B U ADC1 7152 3 P 5 &R
PRIk i 4w, 1T ADC2 - JC I AR AL . TFIAE,
ZAR A G T e, ADC3 Rk w8 e A,
{H/Z ADC1 Hl ADC2 Kk IF LA . AR A L
(K145 4, AbADC2 JfIGHR i i S 3L 4], 1fif AbADCI
H1 AbADC2 #BAN AL Eh e mi i HE BT, D A5 50 v m]
REILAFAE T b — 4Bl Z % ADC %P, HARIERER
MBI o 164N, ADADCI FIl AbADC2 4215 % il i
AR AT B I A i P A
S TTAE S, H 20k AbADC &R ILAT
PR, TSNS BE R AR AR, 724K
WKF EE—P0FIT AbADC (1T g K ok TAs 2E
P )5 o
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