+1590 » ¢ %% Chinese Traditional and Herbal Drugs % 43 % 55 8 8 201248 A

« BHME TR
ASZ AT AtEEERERRTXFIIHE RS

KOED wREL ME R KRR FEF
L. e KRR SERER o7 AwEmtsch, Bim K 410078
2. IR LREABeAb A 27 e, 91 I 411104

 E: BM XMASZHWZM (PDR) a8 QIR IHT b &JT 5. Ak FIFIAbARY) PDR B (1R 5 X 5
AR5, NS RNA AR, KA RT-PCR Jriky 18 NS PDR L[ 1 BT iEH: 2 pGEM-T Easy #4k 1, Bk
TEZ PCR RS IT. R 53 —BK 693 bp WEEHFH, FPHIaiRMW, ZH Bty 231 MR, 5% PDR
FERZ AT R AN IR 7 51 R 23 IAE 76%F0 80%LA Eo TR M /741JE T PDR ¥z AWM R4 &3, AH PDR
HASH A C iy Walker A ABC FrZEBARI C iy walker B 3 MRSFINAER. 4518 B IR AS P ogke il PDR #ig i E [,
RN S IR AAR = IR 538 TR BALHIBEE T Sh

kHEIE: AZ: Zn itk PDR #aaEE; AR, SR wEE; B854

RESES: R282.2 XERFRERS: A XE/HRS: 0253 -2670(2012)08 - 1590 - 05

Cloning and analysis on pleiotropic drug resistance transporter gene conserved
fragments from roots of Panax ginseng
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Abstract: Objective To clone and analyze the sequence of pleiotropic drug resistance (PDR) transporter gene from the roots of Panax
ginseng. Methods Degenerate primers were designed based on the conserved sequences of the PDR genes from other plants. Total
RNA form the roots of P. ginseng was used as template. PDR gene fragment was obtained by reverse transcription polymerase chain
reaction (RT-PCR) and PCR products are sub-cloned into pPGEM-T Easy vector. The positive clone identified by PCR was sequenced.
Results A 693 bp gene fragment was obtained, encoding 231 amino acids. Sequence analysis suggested that the nucleotide sequence
and the translated amino acid sequence shared over 76% and 80% of homology respectively with PDR transporter gene sequences from
other plants. The predicted amino acid sequence was nucleotide-binding domain (NBD) and shared C-terminal Walker A, Walker B,
and ATP-binding cassette (ABC) signature conserved functional domains with other plant PDR transporter gene. Conclusion It is the
first report that PDR transporter gene is cloned from P. ginseng. This work provides a foundation for investigation on the transportation
and accumulation mechanism of secondary metabolites in P. ginseng.
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1.1 #%

4 FEANSHER A H RS, G A 2
B PR 5 A N4 € 9 NS Panax ginseng C. A.
Meyer; Escherichia coli DH5a, fRA7T R R2AA4
YR E SRR B oA L HoA R
ff) PDR JEKUF: AtPDRI (®ETF), FERS
BK001001; ArPDRI12 (47, HE[H5 BK001011;
SpTUR2 (i), H:N'5 Z270524; NtPDRI CHH%D),
FE K5 AB075550 . NpPDRI (M #), JEH 5
AJ404328.1; TaPDRI (/1N3%), PR FJ185035.
1.2 k7

pGEM-T Easy /K4 H Promega A H]; ORI
BORAI & IRIBGAF & Taq B EEEEF AMV
S [ TaKaRa A4 TREAT PR A w15 Trizol
WA FIE H Invitrogen 7~ 7]; DNA Marker 4 H
Fermentas Aw]; RFMRHEE (MeJA) B H Sigma
AT HABRI A A4l
2 HE
2.1 EHSIMEITEEN

FIH Bioedit #4155 CLAITK 6 P4 PDR AEIA
J¥ 4 (AtPDRI. AtPDRI2., SpTUR2. NtPDRI,
NpPDRI F1 TaPDRI1) HEAT[FIPRMELL, HRH s
PP X AL, S Primer 5.0 2% FRi 3514 .
Pl: 5’-CCAGGIGTDCTIACIGCIYTIATG-3’; P2:
5’-CATCCAIGTYGCYGGRTTGTAICC-3’. Hif Y=

C/T; D=A/G/T; R=A/G; 1=RHESZIR.
5141 1 £ Invitrogen A4 PR 7 A o
22 ASIRMAIER PDR £HiFS

BRI 4 T NS, 70% CEER 30 s,
BN 0.1%THR P 6~7 min, TEKMYE3~5
W, BHR 2~3 min. ELEAMN T, KHRELmA
SRR WA MS BRI A 200 mmol/L
MeJA LM K 200 pmol/L, 75 5 PDR JE K%Kk,
B 24 h GRS LS RNA.
2.3 5 RNA 1ZE{FA PCR ¥ 18

Z R Trizol A&V, $RIUESEIMASH
&L RNA, SLIEHEEER KRR BRI 5, BA oligod
(T) 18 M5, H AMV S 5lg4 % cDNA. LA
cDNA M, FHRIE514 P1. P2 HH7T “touchdown”
PCR 4" 14, [ WAA Z A : 10X PCR 20 5 uL MgCl,
(25 mmol/L) 3 uL. dNTP (2.5 mmol/L) 8 uL. P1 (20
pumol/L) 2 pL. P2 (20 pmol/L) 2 pL. cDNA2 pL.
dd H,0 27.5 uL A1 LA Taq DNA polymerase (5 U/uL)
0.5 uLo £514: 94 CHALT: 3 min; 94 ‘CAME 30 s,
45 ‘CIEB/K 2 min. 72 ‘CHEf 2 min, 2 AMEHF; 94 C
AE 30 s, 42 ‘CiIB2K 2 min. 72 ‘CHEMf 2 min, 2 ME
594 CAxME: 30 5,40 ‘CIE K 2 min, 72 °C ZEAH 2 min,
2 AMIEFR: 94 'CAEME 308, 50 ‘CiB/K 2 min. 72 ‘CHE
i1 2 min, 26 MEFR; 72 ‘CLEMH 10 min. 1.0%35 4
BB HLIK 7B PCR 774
24 EREBREYL. EE. NFEESHT

¥4 PCR =P[R5 342 pGEM-T Easy %k
b, AL KRR DHSa. PCR WIS )G, K
Y Jk pGEM-PDR 1% _Eif§ Invitrogen 2 =7
JP &5 BRI NCBI Hf) Blast T HY GenBank ff]
dbEST £l i A 5 A T [R5 L R S5 R4k
I3 I MEGA4 84T LALT 2 (Neighbor-Joining,
ND R RGRAEN . REW 5 LHEREKTH A
51438 (Bootstrap test) ffitl, 1000 K.
2.5 MeJA FSEFEE RT-PCR 47

P 200 pmol/L MeJA 735l 3 A S 0. 12,
24 F1 48 h, #EEE N ASR S RNA. Ll oligod
(T) 18 A5%, AMV ¥ 3%Mi& i cDNA, LA
B-actin yNZ, FIH] PCR ¥4 PDR J:P. W4c
PEJg: 94 CHIAYE 3 min; 94 ‘CAEYE 305, 60 ‘Cil
K 30 5. 72 ‘CIEMH 40 s, 30 NMEHR; 72 “CIEAH 10
min. PDR ¥ #5[4): F: 5°-GTGGGGCTGGGAAG-
ACCACTCT-3’; R: 5’-GCTCCCAGTATCCTGCT-
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ATGCGA-3’; B-actin ¥ 385|4): F: 5°-CGTGAT-
CTTACAGATAGCT TCATGA-3’; R: 5’-AGAGA-
AGCTAAGATTGATCCTCC-3’,
3 #R
3.1 RNA {2BUX PCR ¥ 1%

UUNSHARHZIUE RNA, ZBilERER b
VKA 25 T s PR EU) RNA e8Pt (B 1. L
B RNA LT RIS —5E cDNA R, LA
J514) “touchdown” PCR &, ZEBARHERERE HLIKAS:
W2, SR SESHENME (700 bp) —EHIHH
segkatte IRIMMaiA iz Br, 4% pGEM-T Easy
WAk L, ¥V E coli DH5a, MFEAGEAR LR
MEvoE, $REUTTRIEAT PCR §M48, 2Rl A BN
2524 700 bp (K& 3D, L &IF5 1904 B v BOh—2.
32 ERNFEEFIISH

FEPE ki 28 PCR AT 5, 6 2 20 J5ORE 147
¥, 58— BKEE R 693 bp (K741 (Kl 4), 434
TR H i 231 N FERR . Blast LUAT4E B BoR, %7
B H AW ¥) PDR R P41 R RIS AR 76% LA L.
eI ()= F/R 74 5 TaPDRI. AtPDRI. SpTUR2.
NpPDRI. NtPDRI ¥ AtPDRI2 ttxf (K 5), 4%k

28 S
188

1 AZ1RE RNA SR KR
Fig.1 Gel electrophoresis of total RNA from roots of P. ginseng
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2 A% PDR EEE 51 1545
Fig. 2 Amplification of PDR gene degenerate primers

for roots of P. ginseng
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3 PBAMERAKL PCR £ELER
Fig. 3 PCR identification of positive plasmids

CCAGGGGTGCTGACGGCGTTGATGGGAGTTAGTGGGGCTGGGAAGACCACTCTGATGGATGTCTTGG
CTGGTAGAAAAACGGGTGGCTATATCGAGGGAACAATTACTATATCTGGTTACCCAAAAAAGCAAGAA
ACTTTTGCTCGCATAGCAGGATACTGTGAGCAAACTGATATCCATTCCCCTCATGTTACAGTTTTCGAG
TCCTTGCAATATTCAGCATGGCTTCGGTTGCCTCCTGAAGTTGATACAGCAACCAAGCAGATGTTTGTT
GAGGAAGTTATGGAGCTTGTGGAGCTGACTCCATTGAGAGAAGCACTTGTAGGATTGCCCGGTGTAG
ATGGTCTTTCAACCGAGCAACGCAAGAGGCTGACCGTTGCAGTTGAGTTAGTGGCTAATCCATCTATA
ATTTTCATGGATGAGCCAACCTCAGGGCTTGATGCTAGGGCAGCAGCAATAGTGATGAGAACAGTGA
GAAACACAGTGGATACTGGACGAACCGTTGTGTGCACCATTCACCAGCCAAGCATCGACATATTTGAT
GCTTTTGATGAGTTGTTTCTATTAAAACGAGGAGGTGAAGAAATATATGTTGGTCCATTAGGCCGTCTT
TCTTGCCATTTGATTGAGTACTTTGAGGGAATTGAGGGAGTTAGTAAAATAAAAGACGGCTACAACCC

GGCGACCTGGATG

4 A% PDR EF K EBZERFY

Fig. 4 Nucleic acid sequence of PDR gene fragment from roots of P. ginseng
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NpPDRI LIQIVNI Bovr vEEvuBevEr clo B aovEclevuGos ol r1avBrvanls e nBERTs S Balanaty
NtPDRI - 1l BorvBEvvELvELElolsanver M vutes Hol e rravBovanls rrrmBERrseo falaza v
4iPDRI2 1. HE BrrBEvrEcvEr cloBoasven BB s rE ol rravBrvanls rrrvBElrscn fafana v
SprUR? LR xEvBEHcElvr vBEvvBLvErnsrBesnverBevrer s rEol B rravErvanls rrrnBERrsen Bafana Ty
PgPDR  tBEvET2rlonr vEEvuELvEr tHc Qs o verBevEens cHolll rvavBrvanls rrrnBER s s lafana v
4eDR! LEBEv T HzERvBr vEEvrEL vEL Bz o BB avver e rrer s ol r1avBovanBs e mBEl s falaza v
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ABC hr25 Btk C-Walker B
1 25 50 75 100 125 150 175 200 225231
Query seq. R
Specific hits ABC_PDR_domain2

P-loop_NTPase superfamily

ORI R

*conserved amino acid

B 5 PgPDR BN REBLF 5 b3 RGBS

Fig. 5 Alignment and domain analysis of deduced amino acid sequence of PgPDR
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PgPDR (P. ginseng pleiotropic drug resistance). %4

1% 45 K 5823 M7 % B PgPDR J& T PDR #5321 (1 5
l IR H R 25 538 (nucleotide-binding domain,
NBD), H. 2 ¥ KB T 41 d it - PePDR A3 7% PDR
KL C ST P41 C-Walker A (GVSGA/RGKT).
ABC #r % #t f& ( ABC signature motif )
(LSTEQRKRLTI/VA) Fl C-Walker B (IIFMDE) 3
ARSI (B S RIZRE 53D . 18 MEGA4 #FLAAE
PR R G kA (B 6), ¥ 7 MRS 3
AN, 5 PgPDR AR i i) 1 Tk PR
AtPDRI. NtPDRI. NpPDRI F1 SpTUR2, &F:IR
— Sk 87%. 87%- 87%H1 86%; L 1IN jik
AtPDRI Rl IV J#& () TaPDRI & FE0% — 501K 82%
1 81%.
33 MeJA BESRIES

< 7 4 200 umol/L MeJA %S AR 0. 12,
24. 48 h J5 PgPDR H:PIRIEGE R . &R AT
BHAF A PgPDR SRR ILZ MeJA 5
S, b MeJA i3 24 h I PgPDR {5 /K ik
B, ARG ITLR FFE; 1 B-actin FEHRIASZ MeJA

NpPDRI
NtPDRI
SpTUR?2
AtPDRI2
PgPDR

AtPDRI
TaPDR1

—
0.02

6 AS5H{RIEY PDR EERFFH LR
Fig. 6 Phylogenic tree of PDR gene for roots of P. ginseng

and other plants

7 PgPDR %[E RT-PCR £E %
Fig. 7 RT-PCR identification of PgPDR
7, JF HRIKHERRE
4 g

PDR & ABC 32 AF R I KIER, &AAH
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PRI ELR T — R s =, %GRS R TE
gt b B WU o VR B [Spirodela polyrhiza (L.)
Schleid]SpTUR2 25—k % 5E B A4 PDR A,
Hol i s e 2 5 i ov® . B (Nicotiana
tabacum L.) NpPDRI ZHFE JA) BT, HZhH
UAEARE = (530, AERLIDT 1 A P oh P
ItAk, #H%) PDR ¥z (55 2R 59 %
W BB ANHE S, FEHLAAW) £ Ik 72 ke = AR
IXUEHIT ST 45 5 R A PDRJE RIE—S6 A AR it
P IS AR RITT RN 250 255 5 T R
LW
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& HZ MR, B TR A GRS
SF AR BRSNS B IR R TIT)
FE N Z— EWAKT, BHEDE R VF
Z B UG E TR ARBESE, T AR SR A
Tl ot s NS P A B S R . BT
DA I8 2 1 Y i AR 2 (R AR AR = AR R ) — A
HEEWITH bR, A R0, MICAH R TRIE .

AT K H IR NS v B
PDR %12 # (3L K B PDR #4325 1 H 2 DMk
PSR 4E 1, (trans-membrane domain, TMD) FI
2 NEIKPER NBD 41 . PgPDR FirBi Walker A
TE40 e LUE P 28915 55—~ NBD 1) ABC
PRBERARTE SRR TE e — N 456 I F KR ATP 1H]
B, TMD H (#4134 A1 NBD H I 45 K383 2 1117
ghity, S ATP KA AR NBD 2] TMD
(WAL . DAY, 1% BOAE A s i s v i 4 i
1EH .

ML EA R A4 PDR LR34 5 AN
Hp 1R R ERZ N —NE, AR Y6
Cap e, M HZERRZ R Tk SRIA, JA
MeJA T HESE 1% PDR JER K15 570 T & BE i 5
Tk, Hrmiig ik AR =S SRy YiH
KN o ARFFER ] MelJA 55 5ul% T PgPDR, it
ST RIILIE T 1, HENILTT R AT #a ICAEAR
W= he

AWFIUK -8 B RT-PCR iFSZ PgPDR %
MelA %%, 5 MelA HFHIANS B A B K
FAEA AL AR AN, HED MeTA 55 4 i
BERRIAEHNS B AR, BRI AS 2 TR
WORNEIS R4, MIMRBE R A AR = P 4t i 45 5

TAMRAMR ., R, T KNS v
tH PDR izt FFE K B Widk— DI NS Heia
A TR BRI D RERE 9T B8 5E T FEAil e

SE Ik
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