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Cloning and Expressing Vector Construction of Calcium-Dependent
Protein Kinase Gene in Cypripedium macranthum

FU Ya-juan''’, HOU Hui-ling', QIAO Jie"'*, GENG Xiao-jin',
WANG Cong-yan', HOU Xiao-qiang'*’
('College of Life Science , Langfang Normal University, Langfang Hebei 065000; *Technical Innovation Center for
Utilization of Edible and Medicinal Fungi Resources in Hebei Province, Langfang 065000 )

Abstract: A calcium-dependent protein kinase gene ( CDPK ) was isolated from the Cypripedium macranthum
Sw. roots using reverse transcription-PCR ( RT-PCR ) and rapid amplification of cDNA ends ( RACE ) techniques.
The full-length fragment of CmCDPK gene was 2079 bp, with a complete open reading frame of 1491 bp,
which encodes for 496 amino acids.CmCDPK was predicted to be a stable hydrophilic protein, possessing a
typical and conserved serine/threonine protein kinase domain and a transmembrane structure domain.Secondary
structure of CmCDPK is abundant in a-helices and random coils.By phylogenetic tree analysis, CmCDPK were
clustered with CDPKs from Orchidaceae, such as Phalaenopsis equestris ( Schauer ) Rchb.f. and Dendrobium
catenatum Lindl.The fragment of interest was subsequently cloned into the pBI121 vector, which was verified by
colony PCR, restriction enzyme digestion and Sanger sequencing.Taken together, this work isolated a CDPK gene
from C.macranthum Sw. and generated the plant binary expression vector, which might provide the possibility for
making transformation in tobacco and further illustrating the biological function of CmCDPK.
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A = 20 %

B K J 8 M 3% i ( CDPK, calcium-dependent
protein kinase ) J&—2S HA7 #1L7Y Ser/Thr & FH F BTG
PERYZ2 T RERE 195, TEAEY) A 5 AN 5L 2R S vt
fi4E" . CDPKs 15 % (5 il Ca™ Mz k& 12
— EE R A R T R R T A
G S KRR AR . TEARZHEY) CDPKs 1)
S, 2B CDPKs 1) Y24 D RE A1 & 4
T, Tsai 25 BFSE S B, AIGUR LB 405 0 D B
{2 YL I HE IS W >~ ( Phalaenopsis amabilis Linn. )
A 2 13 PaCDPK 1 {363k, /NG R YL
B Bz 47784 30 d J=, qPCR 43 H7 & BAR ot DoCDPK 1
B UL BB N R A B 3
A5 A T 2R U 5L Rl ( DoCDPK I, DoCDPK2
DoCDPKG6 ), JFUESEIX 3 />3 K 7 i I A e 5 ki
T R R R R FEREE R B, R
FAIRRY], CDPKs KBS 5 2= RHE Y B AR 3
A AR E A P i e 10 S AR B B

KAEH 2% ( Cypripedium macranthum Sw. ) ==
PR s S 2 AR R . AR 22 1E
T E AL TRTE RS A F L T NS L
M BEPa) N AEHIA A AT . KAER ) = FhFAE R U INE
= SRAE FRAIIETL , IR N B A8 B T,
(T HCAE (AR R AR & PN AR SRR
N R BERAZ, KA 22 HETE WG, S8 TR 2
R E I E AN TN A, RN A2 iR AE
P22 p AR AR i K AR B A AP B R S
Dy A TR, S T — it (BT T 0
THOETEIT B AR IR TE T R B, RAERY
ARG E RS i btk RAER
AR L 22, R Yy A = S el 2
BRIk an Tt AR AT R SRR 27 X RAE
IR ZCE L, ST RIARIBTEE R, CDPK
& o e R s LUy 1 STEN O] O IARMNRIE 1211y 74 o e
CDPK W REA AR A=Wy e Tifie. R, A9k ]
RT-PCR #1 RACE £ RTLFE T K AEF 22 CmCDPK,
JFHEE T RIS RIAEUA pBI-CmCDPK, M F—
AR CmCDPK B A2 D RESE e 5L, (R,
G RAE B AT E T P Ttk R B U A E Y
BB

1 #RETE
L1

B A RAER 225K A AL RT AR LD A AR TR X
(2017 4F 6 H )o RIGHIREA PRI/ RNA FEAR AT

W CAEEVE, bt ) i, YR IS a5, 48 h 8
B RNA [FHEHL

1.2 Ak

1.2.1 RNA BJIREUE cDNA £—&#MEK RNA
FLHGRF) £ (Omega, USA ) 43 B85 K AL 2 25 AR i
RNA. 1.0% BEARMEEE R UK A I RNA 583 1k /i
T 43 66 JE 31 ( DeNovix DS-11, USA ) ill & H
W BE RN 4l B . LA i RNA A B4, BeyoRT ™
cDNA 5 —45 5 ik & (B K, L), R sk
A% cDNA 25— 4555, =20 CHRAT -

122 CmCDPKERZLDRFEMSE LUK
169 2% # cDNA 55 — 4% 55 4 B M, CDPK-coreF £l
CDPK-coreR N5 ¥ (F 1), X} CmCDPK ) #% 0> IF
FIHEF T PCR P74, PCR WA FR (25 L) : 10 x buffer
with (NH, ) ,SO, 2.5 uL, dNTPs 0.5 pL, CDPK-coreF
F1 CDPK-coreR 4% 1 uL, MgCl, 1.5 uL, cDNA 1 pL,
DNA polymerase 0.5 uL., PCR £ J¥ “:94 °C 3 min;
94 °C 308,54 °C 30s, 72 °C 45 s, 30 IMEH; 72 CHI5
FEA 7 min, 1.5% BEAEHEGERS LUK AT PCR P17
R, IO aliAk B bR a5l 5 4 e B 3] pGM-T
vector ( KA, LT ), # 4L Escherichia coli TOP10 =7
Y. BEHLIERA PCR & FIYEREE LT 54,
26 A T T 05 | ok 2 ASE F S 14 T7,

x1 FHARERAWIIMREFT

Table 1 Primers used in the study

519 JFE (5 -3")

Primers Sequences

CDPK-coreF 5" -GGWGGTGARTTYTTYGA-3’

CDPK-coreR 5" -TCTGCCCARAADGGTGG-3'

CmCDPK3-R1 5" -GACTCGAGTCGACATCGACTTTTTTTTTT
TTTTTTT-3'

CmCDPK3-R2 5" -GACTCGAGTCGACATCGAC-3’

CmCDPK3-F1 5" - GGAAGGCGGCGCAGCTCACCAAGAC-3’

CmCDPK3-F2 5" -GCCCCTACTATGTTGCTCCAGAAG-3’

CmCDPK35-R1 5" -CAAGATCACTCCCGCACTCCATACAT-3’

CmCDPK5-R2 5" -AGTGGCGCATCCTCATCA GTGTTGG-3'

CmCDPK5-R3 5" -GCCAACAATGGTCTTGGTGAGCTGC-3'

CmCDPK-F 5" -ATGAAGCAATCTTCTCCCTACC-3’

CmCDPK-R 5" -CTACTGTTGTGCAGCCCTCAGAG-3’

Xbal-CmCDPK-F 5’ - CTTCTAGAATGAAGCAATCTTCTC-3'
Sacl-CmCDPK-R 5’ - CTGAGCTCCTACTGTTGTGCAGCC-3'
TR 3SRy AH IS PRIV 453, T S0 00 D P f i

The bolded letters represent two restriction sites Xbal and Sacl,

underlined letters represent protected bases

1.2.3 CmCDPK ®E ) RACE PCR § 1 |/ RNA
A AR, CmCDPK3-R1 M 45 S5 51 (£ 1), # 3
BeyoRT ™ cDNA 2 —8f 5 ikl & (3 =k, 1)
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S S A5  cDNA 55— 2585, AR4ER1S 1) CmCDPK
BRI, 5T 2 MR IE M54 CmCDPK3-F1
Il CmCDPK3-F2 (% 1), 5 CmCDPK3-R2 5| ¥ 41 &
HEAT 2 IR HL X PCR 97 4%, 3845 CmCDPK i [H 37 By
J¥51, PCR R AN WG FR P FEA [FIAZ 00 i BEAT 85
X BIAE TN R KGREE (275 1 %8 PCR, 65 C 30 s;
%5 2% PCR, 60 °C 30 s) FIAEHAS[H] (55 1 %8 PCR,
72 9C 90s; 45 2 % PCR, 72 C 60 s ),

M8 3545 B9 CmCDPK 3 I 1% 0 FF 91, %1t 3
A4 5% % 1) 51 % CmCDPK5-R1, CmCDPK5-R2 Fi1
CmCDPKS5-R3 (£ 1), 435/ SMARTer RACE cDNA
P 1453877 £ ( Clontech, Japan ) H1f4 UPM 5| ¥ 4H &
#E47 3 S PCR Y1, 4R 1% CmCDPK £ 17 57 i
JFH, et im0 Bk 4T, 37 -RACE #i
5" -RACE PCR =4 (/) LK AGI Y1) s i A I e s
FEAE] 3 CmCDPK 0 KBS HAES

*2 CmCDPK WM B R AL TR

Table 2 Items predicted and online tools

1.24 CmCDPK & B ¥ ORF fJ PCRIE iE >k
H Lasergene H' ) SeqMan #£ ¥ X} 5’ -RACE J¥ 41 .
O FH A1 37 -RACE R 44T Fr Bedl 2%, 345 K
16 2% CDPK 4> £ % %], ORF finder fil Blastx 4}
Br J&, 3k 1% CmCDPK % 4 ) cDNA J¥ 51, DL K
1E ¥ 2% cDNA b B #it, 5 ORF ) CmCDPK-F F
CmCDPK-R H 5% (1), PCR ¥ 1 CmCDPK J
B, 4lifb iy CmCDPK R Bt w6 % %) pGM-T vector,
%Z A TINF ., & CDPK F B, HF5 584 1F
WA B LR, 744 H pGM-CmCDPK

12,5 CmCDPK WEMERZESHT ET—F7
TELAWE B AR R AER) = CmCDPK 154
PRACHE T M55 BK 5 S AR B SR g KPR (S5 H4 D) ke
B IEAT U 4341 . CCDPK FUi 43 #7351 H M A
b TH W 2. R Mega 5.1 ¥ CmCDPK
EHRGERKER (NI ),

URIIRyE]
Items predicted

TELR T H K 3

Online tools and websites

FALEB Physicochemical properties
{551k Signal peptide

B I 45 Ry 3, Transmembrane domain
SR K PE Hydrophilicity/Hydrophobicity
Wi 1AV 25 Phosphorylation site
WAL Glycosylation sites

TE H JCJPHFE Disordered characteristics
PRSP E5F IR Conserved domain
245k Secondary structure

= GLLEiE Tertiary structure

ProtParam http: //web.expasy.org/protparam/

SignalP 4.1 Server http: /www.cbs.dtu.dk/services/SignalP/

TMpred https: //embnet.vital-it.ch/software/TMPRED_form.html

Protscale http: //web.expasy.org/protscale/

NetPhos 3.1  http: //www.cbs.dtu.dk/services/NetPhos/

NetOGlyc 4.0 http: //www.cbs.dtu.dk/services/NetOGlyc/

FoldIndex http: //bioportal.weizmann.ac il/fldbin/findex

SMART  http: //smart.embl-heidelberg.de/smart/set_mode.cgi?’NORMAL=1
SOPMA https: //npsa-prabi.ibep.fi/cgi-bin/npsa_automat.pl?page=npsa_sopma.htm
SWISS-MODEL  http: //swissmodel.expasy.org/

1.2.6 HEYWRIEHEMHE pGM-CmCDPK [Fifi
FFEH , Xbal-CmCDPK-F Fl SacI-CmCDPK-R H 75|
(£ 1), PCR Y 5 CmCDPK 3 - F B, i A
%M 50 uL, Jii ki DNA 1 pL, 51497 4% 2 uL, 5X Fast
HiFidelity-PCR Buffer 10 pL, Fast HiFidelity
Polymerase 1 pL, 20 X Fast PCR Enhance 2.5 pL,
PCR P& /7 FEAS 4% [ 73 B A% 0 Fr Be b A7, IR A5G 4
P, 65 CIEB K 40s, 72 CIHEMF 90 s, 1.5% Biflg
WHEE S B UK X PCR P2 46 )5, Xba 1 Fl Sacl ]
CmCDPK A | B, I8 H v B 2 AR ) B U] 1A )
FIR 8K pBI121 |, PCR. i) & DNA il FF % 58
EWRR AR A+, #5244 pBI-CmCDPK

2 FHERESH

2.1 CmCDPK EEH=E
K514 CDPK-coreF/R #£47 RT-PCR 944,

RAF 1A R/ 360 bp 14001751 (1l 1a ), Blastx
S3 AT, BRI A5 1 2 L R S5 1R £ A ) CDPKs 3
FLA v Y T U8 M (839%~93% ), Hi AT UL, AR
W 5% 43 5 21| (1) cDNA | Bt i K 46 22 CDPK %
W0 JF 51, R 48 CDPK #% 0 JF 51, 4% B 3 17
5’ F13" -RACE ¥ $, 73 7l 3R 454 B 29 247 800 bp F1l
1200 bp A Z%H7 ( 1b.c ), 5'F1 3" -RACE PCR
FEY S0 e Bl TP 3RAS 1 A Kl 2079 bp
) DNA HBt. ORF Finder 531 ] %1, CmCDPK F:[K
cDNA 4y 1491 bp, K F ¥ ORF /5|4 CmCDPK-F
H1 CmCDPK-R #F 17 RT-PCR ¥ 4 3 9iF, #8515 1 4
B 5% . K24 1500 bp /9 H bk 55407 (Kl 1d ). sa ke
WP 4558 8w, iz 7 Be & 52 % ORF, Ry 3k
8T KAEN 22 CDPK 3 [H 4 K cDNA, fir 4 N
CmCDPK ( GenBank Accession No.MK 643404 ).
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«<— 2000 bp
€ 1200 bp
1200 bp
500 bp 1200 bp
800 bp
300 bp

a: CmCDPK FEN %0 F Bt b: CmCDPK $:[K 5" -RACE J1Bt; ¢: CmCDPK FE[H 3' -RACE K Bt; d: #5 ORF 1) CmCDPK :[X) cDNA J B¢
a: Core fragment of CmCDPK, b: 5" -RACE fragment of CmCDPK, c: 3" -RACE fragment of CmCDPK,
d: cDNA fragment of CmCDPK containing complete ORF sequence

El1 CmCDPK EEME
Fig.1 Cloning of CmCDPK gene

2.2 CmCDPK ZH9ig K& iE AL R 24 217 bp; 3’ -UTR 1 371 bp, HA7 polyA 5ty (& 2),
K2 J# /R T CmCDPK J¥ %1, 4= K 2079 bp;  SMART 23 #4557k , CmCDPK H- 4 CDPKs HiL 7l
cDNA "4 1491 bp, %i i 496 & HLMR; 5’ -UTR K& FOPRSFEERIIE, 70300 N9 S TKs domain ( Ser/Thr

1 ACATGGGGCCTCCCATCTTCACTACTACCAATTCCTAATGACTTCCTCTTTC TG AAACCCATCCTCCGUCTCAMGATCTGGC TCCTATALLAG ATATCGGCG TCGCCCAT TACCGEATGE
121 AACCTTCGAACCCTAATCTCCALMACCTTCGAACCCTAATCCAMCCALG TAMCCCATCTTTTCTTGCAAG TAAACCAAAATAGTTTCTTTTTCCTCAAATGAAGCAATCTTCTCCCTACCA
1 MEQS3SSPTQ
241 ACCCCCTTCTTCCTCATCCAAAMCCCTCCTCCG TTCTCCCG TACAAGACCTC TAACCTCCG TEACCACTACAAGATCGGCCGGAMGC TCOGCCAGGGUCAG T TCOGCACAMCTTACCTCTG
9 PP S35 S5 S5 KPS SYLPYXKTSNLERDHEYXKIGRIELTGSGS G FGTTTLC
361 CGIGGATAMG TCCGATGGCAAGGAGTATGC T TGCALG TCCATTCCCAAGCGG AAGC TCCTCTGCAG AG AGG AT TATGAGG ACG TATGGUGCGAGATCCAGATCATGCACCATCTATCGGG
49 ¥y 0D K S5DGEKETYTACEKTSTIPEXEREKELLTCERETDTYETDTYWERETISQTINHHELSG
481 GCATCCCAATGTGG TGAGGATCAAAG ACACG TACGAGGACCTGCTCT T TG TGCAT T TOG TCATGGAGT TG TGCGCAGG TOGAGAG TTG TTTGATAGG ATCATACAG AMGGGGCAT TACAG
89 HPNY¥VETIEK?DTTYETDLLTFTY¥YHLTYNETLTCACGS GETLTFTDERTITIOQQEKT GHTYS:
601 CEAGCGGALGGCGGCGCAGCTCACCALGACCATTG TTGGCG TCG TCGAGGCCTGCCATTCTCTGGGGG TCATGCATCGGG ACC TCAMGCCGGAAMATTTTTIG TTG TCCAACACTGATGA
129 EEREEKAALQLTETTIVOGYYYEALACHSLSGYMNHETDLTETPFPEUNTFTLTLS SDHNTTDE
721 GGATGCGCCACTCAAAMGCCACGGATTTCGGCCTCTCTGTCTTTTACAAGCCAGG TGAAATGC TCTCTGATG TAG TCGGAMGCCCCTACTATG TTGCTCCAGALG TATTGCG TALATATTA
169 b 4 PLEKESATDFCGLSY¥YFTYEXPGEMNLSSDVVYGSPYTYTVAPETLERETTY
841 TGGTCTTCAGGCAGATG TATGGAGTGCGGGAG TCATCTTG TATATTT TACTGAGTGG TG TTCCACCTTTTTGGGCAG ALACTGALGCCGGGATC TTCAGACAGATTTTACAAGGGCATCT
209 G L EADVV WS AG Y ILYTIULLSOGYPPTFWAETTEWSALSGTITFZRGILOGQGHTL
0

961 GGATTTTGAATCAGAACCATGGCCTAGCATTTCTGACAG TGCTAAAGACCTGATTCG TAATATGC TGAATCGAGATCCAMAAGGGUGAT TTACCGCTCACCALG TTCTTTG TCATCCATG
249 D FESEPWPSISDS AKDLTIERDNNLUNERTDPESGRTFTAHGEYLCHTPW
1081 GATTGTTGATGACAGAGTAGCACCTGACCGACCAT TAGAT TCTGCTG T TTTATCACGU T TG AAGCAGT TTTCTGCAATOG ACALGC T TAAG AAGATGGCTTTACGAG TTATAGCAGATCA
289 I ¥DDERVY APDERPLDSAYLSELTZE KSPFS5SANDIEXLIEZEKNSLLETTIATDDRIQ
1201 ATTGTCAGAAGAAGAGATAGGTGGGCTTAAAGAGT TG TTCAAGATGAT TGACACAGATAACAGTGOGACAATAACATTTGATGAAC TG AALGATGGU T TGAGAAAGG TGGGCTCTGAATT
329 L 5 EEETIGCGCGLEELTFIEMNTITDT?DDHNSGTTITTFTDETLZEKTDSGSGLTERTETZGSSETL
1321 GACTGAACATGAGATTCAGGCTCTTATGAATGCTGCTGATATAGACALCAG TGGCACGATAGACTACGG TGAATTTCTIGCTGC TACTG TGCACT TG AATALG TTGGAGAGGGAGGAGAL|
369 T EHEI Q@ ALNDNAADTIDDNSGGTTIDTYSGSETFILAALATTVHTLUHNIETLTETERETEH
1441 CCTAATATCTGCTTTTGCCTACTTTGACAAAGACGGAAG TGGATATATCACCATCGATGAAC TCTCTGAAGCCTGCAGAGATTTTGCACTCCATGATGGCCATCTTGATGALATGATCAL
409 LIS AF&AAYFDEDCGSGYTITTIDETLTSEWALUTCETDTFTGLHTDGHTLTDEMNRTIHEK
1561 AGAGATAGATCAAAACALCGATGGGCALATAGATTACAGTGAGTTTGTTGCGATGATGAGAAAGGGCAATGGAGCAG TTGG TAGGAGGACCATGACAAGCAGTTTG TG TG TGAACTTGGG
449 EIDQNUNDCGQIDTYSETFTVALNMNERETEKESGDNS GAYGRETMNNTSSLCVHNLGEG
1681 TGATGCTC TG AGGGU TG ACAACAG TAGAAG ALACTGCCAGACTTGTTTTTTCAT TGC T TCAATCAGC AACCACGALCACACTG ALAGGAATCTCCATCAGG TAATATGGG TCTGCAATG
489 D 4 L R 4 4 Q Qq *

1801 TCCGG TGCC TG TGGC T T T TAAC AAGAGAGG ATGC TG TAT T TG AATAACACCATGGAGATC TG TAG TTTTGAG TG TIGGATCAGG TAGTCAATG TAATTCCAGGCGCATTTGCAGAAGAL
1921 TTTCTAGGTTGG TT TG TG AACTACTGCTCTAATGC T TAAATG TGATG TATT TAAT TTAAGGCATCTTCTTAT TATTTGCTARAT TCAGGCCCAAAACATTGCATGCACTGTACCTTGTAT
2041 TTAATTCAAGATACCAATTAGCCAALAAAAAARLARALA

E 2 CmCDPK EFH cDNA B 5 R mBHSERF 5

Fig.2 Nucleotide sequence of CmCDPK gene and encoded amino acid sequence
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T 1 % B, position 31~289 ) F1 C ¥ f EF-hand
domain ( position 336~364, 372~400, 408~436,
442~470 ) (& 3 ). & H InterProScan il CmCDPK
TEYENLS, EIVE & A 14> ATP 454174, ( position
37~60 ). 1 4 Ser/Thr & [ 4 I 1% 14 £ s ( position
151~163 ) I 4 4~ Ca® 454511 45 ( position 345~357,
389~393,417~429,451~463 ), CmCDPK &
A 44 AT A B IR AL A A 1L A3 A 1 B R b
8o

Wk}k}l‘f}k]-

40

B3 CmCDPK BJRFEMIF T
Fig.3 Conserved domain prediction of CmCDPK

2.3 CmCDPK R ER ESHKAH

ProtParam i ] 4% 2% & 7, CmCDPK A X 43
T840 55.7 kD, #Lig pl 4 5.30. A 5 4K
(instability index ) &y 38.42, 3 Bl CmCDPK K £ &
# M. SignalP4.1 53 CmCDPK A5 155 K51,
WOEID el =

K FH TE 28 4% A2F ProtScale 43 #1 CmCDPK [ 2%
Bk M, & IR SR IREE SR K M IR R 2 T
B K PR R (B 4), #E0 CnCDPK iy 57K 1 .
TMpred Fil il 45 5 & 75 CmCDPK 7778 1 >0, % 19
AR ( position 214~232 ) ESEAE I, (8] 5 ),

Hphob./Kyte & Doolittle ——

50 100 150 200 250 300 350 400 450
rE
Position

El4 CmCDPK BB ERN
Fig.4 Hydrophilicity and Hydrophobicity
prediction of CmCDPK

2.4 CmCDPK ZEBHTF WIS 7

FoldIndex Xf K £ #] 22 CmCDPK 7% [ 4 JC JF
FEEEAESEAT T A0 A (P 6), R BLIZE & A 74k
ToF X K TCIP AR I 60 NS SRR

2000

1000

0
-1000

184> Score

—2000 .
-3000

—4000

-5000

—6000

0 50 100 150 200 250 300 350 400 450 500
i E Position

5 CmCDPK HYESFR AT
Fig.5 Transmembrane domain prediction of CmCDPK

= & Fold Bl R EUnfold

TMMWW_

0 50 100 150 200 250 300 350 400 450 496
BRI

Residue number

B 6 CmCDPK ZHHTFWFESH
Fig.6 Predicted disordered segment of CmCDPK

CmCDPK 54 145 N7 @SR, &
BB31.12%, % CCDPK JGF 2 HE MR 4H itk
O30T, RINLL TR I0 2R AR R A
A RABEAE R AT XS ERAES Rl
AR Z TR
2.5 CmCDPK BZ&E#45

SOPMA fiil il K 4 # > CmCDPK —. 4% 45 #4),
o- B2 i€ (48.79% ) FNIC LA Hh ( 28.02% ) 7E CmCDPK
o R AR EE (12.50% ) 1 B- 548 (10.69% )
A0 XF 8 A (7)., >R A SWISS-MODEL 7£ £k T
B, 18 20~479 i 24 F& R % K AE A 2% CmCDPK i
7 TR) PR A, O = g gk A, MR 8 TT DL E
i, CmCDPK 2 1 & % i o- 12 E M 5%, 75 & 3
M2 175~192 57 s F TG HL I 45 il | B- %% #f1 04 fift 5%
JE 1 141~ A-Loop 45 14, {H B A& A= ¥ 2= T e 14 A
A
2.6 CmCDPK ZFEi#H L o4

Blast /3 #1 % i, CmCDPK 5 £ # i %) CDPKs
oy HAT 85 5 R R (78%~96% ), 75 WA ) CDPKs it
PR EEOR ST Y, Hor 5/N22 I5 88 ~% ( Phalaenopsis
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h: Alpha helix, e: Extended strand, t: Beta turn, c¢: Random coil
B 7 XM= CmCDPK M RLEHMTN
Fig.7 Secondary structure prediction of Cypripedium macranthum Sw. CDPK

B8 KEHZ CmCDPK M=K LN
Fig.8 Tertiary structure prediction of Cypripedium
macranthum Sw. CDPK
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Fig.9 Phylogenetic tree analysis of Cypripedium

macranthum Sw. CDPK
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M: DNA Marker; ki 1.2.3: pBI-CmCDPK XUEHI] ™4 ; ki 4.5
6: pBI-CmCDPK 1114
M: DNA Marker, Lanes 1, 2, 3: Double digestion products of pBI-
CmCDPK plasmid, Lanes 4, 5, 6: Single digestion products of pBI-
CmCDPK plasmid
B 10 Z=ZFR#H pBI-CmCDPK B4 E
Fig.10 Verification of recombinant plasmid pBI-CmCDPK
through restriction digestion
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M: DNA Marker; Jkifi 1,2, 3: CmCDPK ] PCR ¥ 3=
M: DNA Marker, Lanes 1, 2, 3: PCR products of CmCDPK gene
B 11 EARH pBI-CmCDPK # PCR £7%E
Fig.11 Verification of recombinant plasmid pBI-CmCDPK
by PCR
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