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Cloning, Sequencing Analysis and Expression of a Putative
Mannose-binding Lectin Gene from Polygonatum roseum in
Xinjiang
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Abstract: The genomic DNA were extracted from the leaves of Polygonatum roseum (Liliaceae) in Xinjiang and the primers were
designed according to conservative sequences of Polygonatum lectins gene. The complete ORF of Polygonatum roseum agglutinin
(PRA) gene was amplified as a fragment of 550 bp, which was identical with predicted size. Like most of the plant lectin genes, there
was no intron in the PRA gene. The ORF of the gene encoded 159 amino acid residues, in which included a signal sequence of 28
amino acid residues at its N-terminus. The cDNA sequence had 92% identities compared with the published sequence. The amino
acid sequence and SWISS-MODEL analysis indicated that the three-dimensional structure of PRA strongly resembled with that of
monocot mannose-binding lectins, which comprised with three antiparallel four-stranded B-sheets arranged as a 12-stranded B-barrel.
The recombinant pGEX4T-1-PRA and pMAL-p2x-PRA prokaryotic expression vectors were constructed to produce GST-PRA and
MBP-PRA fusion proteins in E. coli, respectively. SDS-PAGE of the fusion protein demonstrated that the PRA lectin protein mi-
grated at a size of 14 kD. The immunization was performed by intra-muscular injection of pcDNA3-PRA, and the antiserum was
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detected by ELISA. Western blotting analysis showed the antiserum specifically bound the lectin protein. The establishment of such

an expression system might provide materials for further investigation of the properties and functions of PRA proteins. It also laid the

basis for plant genetic engineering on its defensive functions to pests and diseases.
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1.1 ##
1.1.1

1.1.2
pGEX-4T-1 pMAL-p2x
pcDNA3, E. coli DH5a BL21(DE3)

TBI1

1.1.3

1.1.4

ExTaq DNA T4 DNA BamH I
DNA Marker pMDI18-T
TaKaRa ; (Glutathione)
(Sepharose)4B Pharmacia
; (Amylose Resin)
; IgG ;
Sigma ; DNA

; TaKaRa s

PCR

BIO-RAD Mycycler Thermal Cycler( )

1.15

NEB

GenBank PMA

(Polygonatum multiflorum agglutinin, PMA)[GenBank:
21745387 PCA(Polygonatum

cyrtonema Hua agglutinin, PCA)[GenBank: 21038762]
cDNA , (PRA)

, : : 5 ATGGCAGCTA
GTA3 % : 5 ACAAACACCAAACATGTG3 =~
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1.2 KBAE

1.2.1 DNA PCR
CTAB DNA
DNA , PCR
, PCR :94°C 5min; 94°C 30 s, 50°C 30 s,
72°C 30 s, 30 ;72°C10 min  PCR
0.7%
PCR s pMDI18-T ,
TaKaRa
(NCBI) )
DNAMAN DNA ,
BLAST
122 pGEX4T-1-PRA pPMAL-p2x-
PRA
BamHI Sall 5%

A CGGATCCATGGCAGCTAGTAGT3 ~
5“A CGTCGACCTCATTAAGCATCGCTCTA3 7

PRA PCR , PCR
, BamHI Sall ,
pGEX4T-1 pMAL-p2x ,65C 15 min;
E. coli DH5a, ,
550 bp TaKaRa
, pGEXA4T-
1-PRA  pMAL-p2x-PRA
1.2.3 pGEX4T-1-PRA pMAL-p2x-PRA

pGEXA4T-1-PRA  TBI1/pMAL-p2x-PRA
E. coli BL21(DE3) , ,

37°C 1% 5mL 100 mg L™
LB , 37C
ODeoo 0.5~0.6

(IPTG) 0.5 mmol L™ 22°C  37°C

3 h( IPTG ); ,

, 12 000 xg

, (PBS) ,

, 4°C 12 000 xg

20 min, SDS-PAGE
GST-PRA Glutathione

Sepharose 4B ; MBP-PRA
Amylose Resin GST-PRA
, 1~3 mol/L ,
6 mol/L pH 8.5
(25 mmol/L Tris-HCL, 0.5 mmol/L EDTA,
50 mmol/L NacCl, 2 mol/L )
, 8 h
,32h PBS ,8h  4°C 12 000 xg
20 min, SDS-PAGE
4°C
1.2.4 pcDNA3-PRA
EcoR1 Xbal 5%

G ACAGGAATTCTCATGGCAGCTAGT AGTAGT3 ~
5 'GACCGTCTAGACCCTCATTAAGC

ATCGCTCTA3 7 PRA PCR ,
EcoR1 Xbal PCR pcDNA3,
65°C 15 min; E. coli DH5a,
) , TaKaRa
, pcDNA3-PRA
1.25 PRA
4 (
19~21g), GST-PRA MBP-PRA ,
4 ,
GST-PRA
MBP-PRA ,
, GST-PRA  MBP-PRA
50 ng/ 30 ng/ 3,
2 , 1
, -20°C
4 (
19~21g) pcDNA3 pcDNA3-PRA
, 8 10
100 uL 0.25% ,24h
DNA
, DNA 100 pL(
1.5 pg/ul), 2 4 6
-20°C
1.2.6 ELISA

GST-PRA  MBP-PRA

> >
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ELISA s GST-PRA ORF 550
MBP-PRA pcDNA3-PRA R 159 14kD
NCBI BLAST
1.2.7 Western blot s
GST-PRA MBP-PRA PMA PCA
SDS-PAGE , 1%BSA ( 92%)
2 h; 1:500 ( PRA
1:100), 37°C cDNA s
1.5 h; HRP R
1:500, 37°C 1 h; DAB ,
(8]
2 #ER5am bp
21 FEERRERERNYTIE 2000
DNA ,
1000
, PCR ) 750
, 550bp (1), 500
PCR ’ 250
PRA (GenBank gi:58761182)

22 PRA EFFMEEHEEBFIVTESF

1 HEERREEERRKER PCR 1Y

LEHIS Fig. 1 Amplification of Polygonatum roseum agglutinin
Zora
(PRA) genes
2 M: DL2000 marker; 1: PCR products of PRA genes
P1
1 ATE BCA BCT AGT AGT AGT CCh ATC CTC CTC CTC ATG GCC ACC ATC GCC ATC TTT GGC CTC 60
| M A& A& s s s P I L L L M & T I A I F & L 20
Signal sequence
6] ATG ATT GCA TCG CCG TGC GCAL GCG GTC AT TCT CTG ACC TCC ©CC ALC AGC CTC CCC Tcc 120
20 »m 1T A S P ¢ A A ¥ N S L T s P N S5 L P 3 40
121 GGC CAT TCC CTC AAC TCG GAC TCT TAC CGT CTC ATC ATG CAG GGA GAC TGC AAC TTC GTG 180
4 & H®H & L N S8 D S Y R L I ® © & D € N F W 60
mannose-binding sites 111
181 TTG TAC GAC TCA GGC AAC CCT GTT TGG GCG TCC AAC ACC GGC GGG CTC GGC AGT GAC TGC 240
6 L ¥ D S8 & N P ¥ W & S N T G 6 L 6 S D C 80
B ———
241 €GC TTG ACG TTG CAC AAC AAC GGG AAC CTC GTC ATC TAC GAT AGG GGC AAC RAT GTG ATT 300
§ R L T L H N N G N L ¥ I ¥ D R G N N VvV I 100
mannose-binding sites IT
301 TGG GAG ACC RAG ACG AAC GGG AAG GAC GLC CAT TAC GTT CTG GTG CTG CAG CAL GAC CGC 360
0l w ®E T ¥®¥ T M 6 K D D H Y ¥ L ¥ L © Q@ D R 120
361 RAT GTG GTC ATC TAC GGC CCT GCA GTT TGG GCA ACC AAC AGT GGA CCG GCC GTC GGA CTC 420
12 N ¥ v I Y G P A4 V W A T N S 66 P A ¥ B8 L |4
mannose-binding sites [ C-Terminal sequece
421 ACC CTT GTT €CG CAT AAC GCT ACT GCT ATT GTT CAT GCT LGA GCG ATG CTT AAT GAG TAL 480
4 * L w P H W A T A I W H A R A& M L W E * 160
481 TTia AGC AGT AAT TiA ACC TTT AAT GGT GAG GTA ATC ATE TTG TAC GTT GAT CAG TAT TAG 540
P2
541 AAT ATG TGC ATG ATG CAC ATG TTT GGT GTT TGT 573
P3

2 HEERBREER PRANEERFIIRAILESHIERFT
Fig. 2 DNA sequence and deduced amino acid sequence of PRA gene
The site of primer P1, P2 and P3 were underlined. The putative signal sequence and C-terminal sequence a of PRA involved cleavage in
post-translation was shaded with a rude black background respectively. The three mannose-binding sites were underlined with arrow
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Fig. 4 Schematic illustration of the PRA subdomain
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2.3 BEHFTIEHIK pGEXAT-1-PRA F1 pMAL-p2x-
PRA FIE#ZFRZZ K pcDNA3-PRA #)#E
BamH I Sal I pGEX4T-1-PRA

PMAL-p2x-PRA, ECOR1  Xba I pcDNA3-PRA,

24 FhEEH GST-PRA #1 MBP-PRA HIiES %R

pryiipargie
37°C 0.5 mmol/L IPTG 3 h,
MBP-PRA , 65kD
, MBP-PRA ,
PMAL-p2x MBP
51 kD , MBP-PRA
28%;
, 65 kD , 5
kD
116
66
45
- 35
25

5 TWAMER MBP-PRA EHMRES 4k
Fig. 5 Expression and purification of soluble MBP-PRA
1: TB1/pMALp2x-PRA, not induced by IPTG at 37°C; 2: TB1/
pMALp2x-PRA, induced by IPTG at 37°C; 3: bacterial lysate;
4: purified GST-PRA by amylose resin; 5: TB1/pMALp2x, not
induced by IPTG; 6: TB1/pMALp2x, induced by IPTG at 37°C;
M: protein molecular weight marker

GST-PRA  22°C 0.5 mmol/L
IPTG 3h, ,
40 kD ,
; pGEX4T-1-PRA
, GST-PRA
, GST-
PRA , GST (26 kD
) , GST
, 6; 37°C 0.5 mmol/L IPTG
3 h, GST-PRA ,
85% , 7
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Bl 6 WA GST-PRA BEAMKRIES 4L
Fig. 6 Expression and purification of Soluble GST-PRA
1: BL21/pGEX4T-1-PRA, not induced by IPTG at 22°C; 2: BL21/
pGEX4T-1-PRA, by induced 0.5 mmol/L of IPTG; 3: purified
GST-PRA by Glutathione Sepharose 4B; M: protein molecular
weight marker

1 2 3 4 5 6 M kD
-~ 116
-~ 66
-~ 45
- e
-— 35
-~
- 25

B 7 GE{K GST-PRA ERRILL
Fig. 7 Purification of inclusion body GST-PRA
1: 1 mol/L urea of soluble proteins; 2: 2 mol/L urea of soluble pro-
teins; 3: 2 mol/L urea of insoluble proteins; 4: 3 mol/L urea of
soluble proteins; 5: 6 mol/L urea of soluble proteins; 6: 6 mol/L
urea of insoluble proteins; M: protein molecular weight marker

2.5 FiEHIEF0EE ELISA # &N R o9
MBP-PRA  GST-PRA

b b

MBP-PRA GST-PRA

( oD 0.472),

GST-PRA MBP-PRA
( oD 0.535),
MBP-PRA
GST-PRA :
PRA MBP-PRA ,
pcDNA3-PRA ELISA
, ( oD
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0.286), oD 0.11,
PRA )
2.6 RiEFYHRIRELES
Western blot , MBP-PRA
, MBP-PRA
GST-PRA Western blot ,
65 kD ,
, 8; GST-PRA
, MBP-PRA GST-PRA
Western blot S
40 kD )
, 8 , MBP-PRA
GST-PRA ,
, PRA
kD M 1 2 3 4 5 6
66 — .
45 — A
e d
35 —
25 — N

8 FIA=#) MBP-PRA # Western blotting &l
Fig. 8 Western blotting of MBP-PRA and GST-PRA
1, 2: GST-PRA as the antigen, detected by antiserum from mice
immunized by MBP-PRA and GST-PRA, respectively; 3, 4:
MBP-PRA as the antigen, detected by antiserum from mice immu-
nized by MBP-PRA and GST-PRA, respectively; 5,6: MBP-PRA
and GST-PRA as the antigen, respectively, detected by antiserum
from mice immunized by pcDNA3-PRA;
M: protein molecular weight marker

MBP-PRA GST-PRA
, pcDNA3-PRA
Western blot , 8 , 65 kD
40 kD )
pcDNA3-PRA
ELISA pcDNA3-PRA
, PRA
(
), Excel ,

T-test P<0.05 s 9

1
—
B o pcDNA3
N a PcDNA3/PRA
4 6
t/weeks

9 pcDNA3-PRA EHFRHI 5% R A AR E XN ER
SR 3 0EA 1)
Fig. 9 The effect of pcDNA3-PRA vaccine on growth of
KunMingBai female mice

3 Wik

PRA ( RNA RT-PCR
, PRA
C-
PMA PCA
79%  85% 8.1 pCA
, PCA
; Van Damme
PMA!! , PRA
PMA PCA ,
PMA  PCA
[4, 12] ) PRA
(HXNXNXVXY),
(Qs7—Hs7, Dsy—Nsq), Hs7 D-
H ,
PRA
# PMA  PRA ,
(QXDXNXVXY) ,
PMA GNA
3. pcA (QXDXNXVXY),
(HXNXNXVXY) ,
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s PCA
PRA PCA PMA

PRA , 12 p-

PRA
pGEX-4T-1 pMAL-p2x E. coli
; MBP-PRA
) GST-PRA
MBP-PRA GST-PRA

Liu MBP-gastrodianin ,
MBP-gastrodianin
MBP GST
PRA , ,
PRA ,

pcDNA3 DNA , DNA

(41, , ELISA  Western
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