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Abstract: Objective To study the structure and function of phosphoenolpyruvate carboxylase (pepc) gene in Dendrobium officinale,
pepc was cloned and gene sequence was analyzed. Expression of pepc gene in H and F type of D. officinale was analyzed. Methods
Primers were designed by analyzing the homologous sequence of pepc gene in GenBank, and complete pepc sequence in D. officinale
was cloned by RT-PCR and RACE. Expression of pepc gene was detected by fluorescent quantitative PCR in two kinds of D. officinale.
Results The complete sequence (3 560 bp) of pepc gene in D. officinale was cloned (Genebank accession number: JF423930),
including 2 895 bp cds sequence, and shared 80% identity with orchid plants and 70% identity with other plants. The pepc cDNA
encoded a precursor protein of 964 amino acids. Expression of pepc gene of F type D. officinale was 5.55 times as that of H type.
Conclusion The complete sequence of pepc gene in D. officinale is cloned, and expression of pepc in F type D. officinale is higher
than H type.
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IRAN SR 2 A /5t RNA, JfH] Fermentas /A 1]
ff) DNA WALk &1 DNA, J] Fermentas /23 7]
1) 5 e R v RNA JEAT [ i =% .

122 pepc FEBRE > B EkE  fi4E GenBank
pepe FERFIRFIX Ik, FIH Primer 5 84 5F—XEy
SV 518, F1: TGGGCGAGGTGGAACTGT,
R1: GATGCCTGTGCTGCCTTT, L%k Bz 47 fisk i)
cDNA W#H#AT PCR 471, PCR SN
94 ‘C.5min, 94 ‘C.30s, 54 C.45s, 72 'C. 1 min,
35 AMEFR; 72°C, 10 min. 35454 DNA F B, ¥
J B S PMDI9-T b, #EHL 2 gkl

1.2.3  pepc ZERHI) 3 i Al 5 38 M4l 3’ RACE

WA OB ARKEEED AT ER LT pepe
oy s, Wit maR g4 (F2: GCCTTCC-
AACCTTCGCCACAGT; F3: CGGCATTTAAACAC
GTCATCGAA). MR IREE, #4THA PCR
SN, LLE1 F2 Ak 7 & 1) outer primer HEAT 2R
1 % PCR, MNAFEFWTF: 94 C. 5min, 94 C,
30s, 55°C. 30s, 72 °C. 2 min, 30 ME¥H; 72 °C,
10 min. HXZE 1 YK PCR 724 1 uL J %6 2 % PCR Jx
MR, BA F3 X inner primer A 5%, RINART
Wr: 94°C. 5min; 94 °C. 30s, 55°C. 30s,
72 ‘C+ 2min, 30 MEH; 72 °C, 10 min. 3R1GF—
4 HIY DNA B, AT b, Wy,

M5 ZEC AT pepe JEK T4, KA Primer 5 4K
PR R 514 (R2: CGGCATTTAAACACGTCAT-
CGAA; R3: ATGTTCAAGAGTAGCAGCAGTA),
AR CIRTF ) pepe JERPHIBEE— 45 IE 17 514
(F4: TTGTCTCAGCCACCAGATACCAT), L cDNA
NBEAR AT $5C PCR RN, R VRSP R :94 °C
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JB AT REE, W

A SRACE Rl & WA KEEAEWAFD
BOR S SR vt 514, R4: ATTGCCATC-
ACGATCACCACCCA; R5: TGTATCAACCCGCC-
GCAGGAACT., MilA &2, #4755 PCR
SN, LLg14) R4 Ak 7 & ) outer primer HEAT 2
1 % PCR, RMNAFEFWITF: 94 ‘Cy 5 min, 94 C,
30s, 60 C. 30s, 72 °C. 2min, 30 ME¥H; 72 °C,
10 min. HCfS 1 X PCR /4 1 pL 425 2 %& PCR Jx
MR, Lh RS & inner primer K514, RINVAET
WK: 94°C. Smin, 94 °C. 30s, 60°C. 30s, 72
C. 2 min, 30 MiEH; 72 °C, 10 min. 3RKE 5
H i DNA B, dHAT ke, 7.
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Bro W S8 sl GAPDH H: (1) &8 43 17 41
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PMDI19-T I, &I 2 A valE T
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41, KH Primer 5 AR T8 SR 5|
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CC; GAPDH M 5I¥F 5k QF2: TTGGA-
GGGACACAGATTGCT, QR2: CACCGCCCTGT-
TATTACATG. LAEKRZ A1 cDNA BT
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94 °C. 30s, 55°C. 45s, 72°C. 1 min, 35 M
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K CHRNERAT PO E B RN, GGk}
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T B EARHECR A ddH,0 108 cDNA, Al
FAAE, PCR JVFEFH 95 C 3 min, ¥ 11X,
TAZ T PCR 973, 40 X1H3, 95 'C. 40, 55 C.
40s, 72 C. 40s, 77 C. 10s, 95 C. | min,
fIEER 1% 55 °C, 1 min, #5311k 55 C, 10,
TEIR 80 Ko RINVAKRFR WA 1.

#1 KHEE PCR KR

Table 1 Reaction system of fluorescent quantitative PCR

W 7 & /uL
cDNA AR 2
SYBR® Premix Ex Taq™ II (2 X) 12.5
PCR Forward Primer (10 umol/L) 1
PCR ReversePrimer (10 pmol/L) 1
ROX Reference Dye I1 (50 X)X 3 0.5
ddH,O 8
ISYLNA 25

2 FERESHR

2.1 pepc EREFFIRITIE

211 BRBAfE RNA 4280 RAJE H &5
i ]9 RNA S U7 i 32 UK BA /i RNAL 1.0%
B p G B FEL UK, Image Quant BRI 5 & 40
%, Wl 1A, SRHCRE B i RNA SEREE L
4f, 28S HI 18S PAcHriri b, #eAT R EREMR, HIr
TEGCREETHINAT Aogo A1 Areo, TH LI ELAEAE 1.8~2.0,
] LU T 5 82 5T

2.1.2 pepc HEDIFRAYFFAORE  RAG IR B A it
cDNA 5—5E 514 F1/R1 34T PCR §714, K431
FBOR/N A 600 bp (K 2), 55148 H i H B
KAy o FiAHT 51347 NCBI BLASTn 43 H7 & JE,
P SRS D. moschatum Sw.« Uit IA1 it D.
Simbriutam Hook.. FAtAff D. loddigesii Rolfe. K
£ D. crumentatum Sw. 3 mRNA J7 41 1) [R] Y54

288

18S

1 HE (A) FFE (B) %EAHE RNA
Fig.1 RNA of H (A) and F (B) types of D. officinale

1 000 bp
750 bp

2 5|¥ F1/R1 # 1% cDNA R
Fig.2 Amplification result of cDNA by Primer F1/R1

£ 90%LA Lo
213 BRBCAT pepe FER 30w Al St v 8
il TaKaRa A f) 3’ RACE R &idb47 2k 1 A figt
pepc JEHF) 3’ RACE §71, £ PCR =14 1.2%
B Eh e IR Ha 9k, Image Quant BEfR %1% R 4%,
KIA 1 kb A4 KRS DNA BB (K 3-A), HIN
DNA Jy B AT e lmile, B i, W Bk,
PRIk A BEB AR 7 f5 AT PCR AN, IR A E 4]
TR, W7 )5 45 R 12547 NCBI BLASTn 43
Mty RIS SLABAEY) pepe JEDR I RIS s, 1k
DNAMAN #AFLEX), 3895 K/NA 908 bp 1) DNA
51

RS E11 pepe FERFH] (AF530570.1) 1
RS, £330 PCR P14 1.2%35 IEHEE R HLIK
Image Quant #EIHUE RARAS, KA 1.5 kb Aiti
RS DNA B (K 3-B), H I DNA $EHTRIL,
TERERIEAL, W ORI, PRIk ABRERAR R e AT
PCR A, JEHCAT FAL TRy, Wy fe4s
4T NCBI BLASTn 73#7, KILSHIGE, B2 L
JeShHRe Tl TEAESE pepe HEDHM [RIVE TR =
YRR E] 99%H 4 100%. it DNAMAN #fFtt
X, $RAG KN A 1365 bp ) DNA 741,

X JH TaKaRa A7) 5’"RACE 7 & 478k
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£ 16t pepe FEFIH) S’RACE ¥, £3( PCR P4
1.2%3 B e vk, Image Quant &EIR MG 240
A8, RINA 1 kb 2o e 5 DNA B (K 3-C),
H ) DNA Jr BT IR, s mdih, 16 A5
ik, BRIE B AR IR 5 3T PCR A, A
AEMA TN T, WF G4 R 34T NCBI
BLASTn 731, KILEELIG A, B 22 pepe HEK
PR PR, 20 A 2] 91%A1 71%. il iF DNAMAN
BAFLEXE, 3RA3F KN A 944 bp 1) DNA H B,

A B C

2000 bp
1 000 bp

A-3'RACE ¥ (F2/F3) B-5tfIRIUETFHT 1 (R2/R3) C-5°
it (1) [FIJR P Z04 3 (R4/RS)

A-amplification result of 3’RACE  B-5’amplication of homologous
sequence (R2/R3) C-amplification result of 5’RACE (R4/R5)

B3 3 im0 S umitag
Fig. 3 Amplification results of 3’ and 5’ ends
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2.2.1 B GAPDH LR (NS IERD) #5F
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PEMAARR: 77 h5 54T PCR AN, e U A 411 1 3
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3504
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—d (RFU)/dT

50
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5000 bp
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4 5|%1 F6/R6 1% cDNA 4R
Fig. 4 Amplification result of cDNA by Primer F6/R6

[FEVE L 96%, P ALK 528 bp.

2.2.2 PR PCR ML ot &l 5 mrgn,
pepc FEIH GAPDH i R IR Al th 240 A7 — W]
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2.2.3 POLE R PCRAMEMZ& 0 #  HIWIER
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JEH PCR MIbrdEMi g 73k ¥Yi=-3.268 X+
43.249, r1=0.999 8 F1 ¥Y,=-3.398 X,+44.092,
12=0.999 7; LY h Ctfl, X A#IHL K
VR it A T A ) B A B ) R L 2 ), o i
HeTfi: pepe FLNH GAPDH F:DR I3 4 80 % oy
1 102.3%H11 96.9%, 1t B 2 AL K 9¢ )6 22 # PCR
S A B, N SRS .

224 WEER PCR ¥ ¥ MZ n M pepc M
GAPDH 11755652 5 PCR ¥ # £k WK 6, il ay
A1, 2 NSRRI R h S TR IZk, pepc KA
) Ct {H347E 15~30, 1fi GAPDH }:X[¥) Ct 7€ 15~
32, ULHO R IR RS HOE A S H, R AR T
BRI, DA s v A v
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4501,

393 )
W W
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5 pepc £F (A) 1 GAPDH £F (B) 15fihsk
Fig. 5 Melting curves of pepc (A) and GAPDH (B) genes
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Fig. 6 Amplification curves of pepc (A) and GAPDH (B) genes
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TR A TR Y i TR . Bk ECA A CAM FEY,
Fial&E R CAM B, Mssr-y (£
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