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Abstract; 14-3-3 protein is an important signal transduction regulator in plants and plays significant roles in
carbon metabolism, stress response, growth and development, etc. In order to in-depth analysis the bio-
logical function of 14-3-3 protein family in cassava, we constructed the prokaryotic expression vector pET-
30a-MeGRF3 of MeGRF3, a member of cassava 14-3-3 protein family, via enzymes digestion and ligation,
and then transformed it into Escherichia coli Rosetta (DE3) strain by heat shock method to induce the ex-
pression of MeGRF3 fusion protein. The purified MeGRF3 fusion protein was used to immunize the New
Zealand male rabbits to prepare the polyclonal antibody, and then the titer and specificity of polyclonal an-
tibody were detected. The results showed that: (1) the prokaryotic expression vector pET-30a-MeGRF3 of
cassava MeGRF3 was successfully constructed, and the fusion protein with MeGRF3 and six His tags was

induced and expressed. (2) The MeGRF3 fusion protein was mainly in the form of inclusion body, and its
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molecular weight was about 33 kDa. (3) The antibody titer determined by indirect enzyme-linked immu-
nosorbent assay (ELISA) was 1 024 000. (4) The bands with the same molecular weight of MeGRF3 were

detected in leaves, stems, barks and roots of cassava via Western blot, indicating that MeGRF3 was ex-

pressed in all of the four tissues, but mainly accumulated in the stems and roots. The results showed that

the MeGRF3 polyclonal antibody successfully prepared in this study had good specificity.

Key words: cassava; 14-3-3 protein family; prokaryotic expression; polyclonal antibody; Western blot
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JE5 (NCBI % 5% 5. XM _021747355. 1) % i+ & A
Nde 1 F1 Kpn 1 B Y07 5 09 % = £ 519
YMeGRF3F ( 5'-GGAATTCCATATG TCACCTTC-
AGAACCTTCAC-3") fl YMeGRF3R (5'-CGGGG-
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L E AT R D) AT 5 E
1.2.2 BEEAMBFSRIE BUNFIEMK pET-
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YO b 2 A 200 pL TMB {63 . %5 i ke
JEIEE 30 ming f J5 A 50 pl 20k W (2 mol/L
H, SO 1k R . M5 450 nm I 4 Ab B 0% 56 B L 5
ODyyi / ODyyype =>2. 0, W] 3 Sy B

1.2.6 MeGRF3 Z REREHFRERN A HA
Sz 25 i 33 (9 BPP (Borax/PVPP/Phenol) % 11 $2
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M. DL2000;1. MeGREF3 PCR 724 ;2. pET-30a-MeGRF3 Jii i X it 1]
K1 MeGRF3 B [X ) PCR 4" 14 M 5 41 J5u b ) A5G U 56 ik
M. DL2000; 1. PCR products of MeGRF3; 2. Restriction enzyme
digestion of pET-30a-MeGRF3 plasmid
Fig.1 PCR amplification of MeGRF3 and recombinant

plasmid verification by restriction enzyme digestion
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M. B 14> FRARUE s A. MeGRF3 fill &4 B 110§ %35 : 1. pET-30a-MeGRF3 K% 5 ;2~5. 0.5 mmol/L IPTG 7E 30 C 44 F 4351
VS 1.3.5 Fl 7 h, Bl A& (AT AN 1. pET-30a-MeGRF3 A5 2. 8 75 B 19 L1V 5 3. 1 75 I W W I 1 D0 T
& 2 MeGRF3 gl & 8 H B 55 3R 3k (A FTR] I PE 43 17 (B
M. Protein molecular weight marker; A. The induced expression of MeGRF3 recombinant protein: 1. Un-induced control of

pET-30a-MeGRF3; 2~5. pET-30a-MeGRF3 induced by IPTG of 0.5 mmol/L at 30 C for 1, 3, 5 and 7 h. B. The soluble

analysis of MeGRF3 recombinant protein: 1. Un-induced control of pET-30a-MeGRF3; 2. Supernatant after ultrasonic breakage;

3. Precipitate after ultrasonic breakage

Fig. 2 The induced expression (A) and soluble analysis (B) of MeGRF3 recombinant protein
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B 14-3-3 R B MeGRF3 3 K 75 K W kT 56 v
iRk, WEBRE TR, @G EAKNR
KA, BAEES 7 h J5 & AR S
=

B RIR 7 h R, S8 75 RIS 5 3
H_E W5 FAUCVE 47 SDS-PAGE MK (Kl 2.B) . &3
A B 1 3 AR M 0 A R AR U A7 A
2.3 MeGRF3 BiEERMWANU R ZREmNESH &

Yo & A B A E ok pET-30a-MeGRF3
Rosetta (DE3) B b (9 5 5w B JEAT 8 KI5 5% 78 30
‘C.0.5 mmol/L IPTG &4 TiES 7 h FUIER A,

M1 2 3 4 56 7 8 91011 12

49 kD — = &8
| —
-
-

35 kD8 <33 kD

26 kD—

M. # [ 4> F i brifE ;1. pET-30a-MeGRF3 K1 55
2. 0.5 mmol/L IPTG 7£ 30 C&{F TS 7 h ik,
3. LU AW 4. VRV 5~ 12, VR
&3 MeGRF3 @il 84 4k
M. Protein molecular weight marker; 1. Un-induced control of
pET-30a-MeGRF3; 2. pET-30a-MeGRF3 induced by IPTG
of 0.5 mmol/L at 30 C for 7 h; 3. The flow through of MeGRF3
fusion protein; 4. The wash solution of MeGRF3 fusion protein;
5—12. The elution of MeGRF3 fusion protein
Fig. 3 Purification of MeGRF3 fusion protein
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MeGRF3 flt & H L2 2.5 mg, 75 5 IR HT I =
N T ST R B MeGRFES (1 £ 8 [ 470 44 il 45
B AR5 G W e i A ) Protein A+ G Agarose #f
fryuikaife.
2.4 MeGRF3 S mEREHNHMN o MAMERME
1
315 MeGRF3 £ o B HU K )5 . 1 56 F H 1] 4

Elisa 30 & FAH . AR 95 10152 50 25 51 o i il 25 19
MeGRF3 £ ot BEHUAR T AL BAPE M3 A 1 8 000 FF
RFRRE AR E IR R 2 A5 fS e T i R L R L
2 048 000, Lk HRP #7id B9 EH0 % 1gG (B 2 000
185 R ZH0 . AR W) 068 JF 2 0k S J . W AE 450
nm AL B R . W SR N 1 Fros L AR R

# 1 [E# Elisa ;& # 1l MeGRF3 % 32 & #i 19 50

Table 1 Detection of MeGRF3 polyclonal antibody

titer by indirect Elisa

T BE A5 4 ODyy ODyy ODyit / ODyyy

Dilution OD iive OD,, OD,ivice / OD,gasive
1: 8000 3.409+0. 22 0.072+0.001 47.35
1:16 000 3.2154+0.093 0.071£0.001 45. 28
1332000 2.259+0.124 0.07140. 004 31.82
1: 64 000 1.58740. 027 0.070=£0. 005 22.67
1: 128 000 0.973+0.026 0.069+0.002 14. 10
1: 256 000 0.55540.008 0.0690. 001 8. 04
1:512 000 0.311+0.013 0.069+0.001 4.51
1: 1024 000 0.170%+0. 009 0.068=+0.001 2.50
1: 2048 000 0.087+0.008 0.067+0.001 1.29

«— 130 kD
«— 100 kD

W — 70 kD
 «—55kD
«— 45 kD

«<—35 kD

«—25 kD

15 kD

M. 25 [543 F o bl s 1. i 52, 252853, 25 4. pET-30a-MeGRE3
HREF ;5. PR ;6. pET-30a-MeGRF3 £ IPTG 5% 7 h
[ 4 Western blot ¥l 2 7 [ B M i A 25 41 404 5+ 1
M. Protein molecular weight marker; 1. Leaves; 2. Stem;
3. Bark; 4. Un-induced control of pET-30a-MeGRF3;
5. Roots; 6. pET-30a-MeGRF3 induced by IPTG for 7 hours
Fig. 4 Western blot analysis of the specificity of polyclonal

antibody in cassava tissues
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UDP-%] 2 % . 4k i mid 65 R 30 4 b8 ok 1-8% R 75
AW 61 TR A 4 M AE ADP- 45 b £5 05 R 1k i A
E M A U L B Ay S AR TR B BB R E A N S R
VERY  IRTEHAR PR BRI L B A R T R
ANWIEE T, 15w UE R A R OR S Rk i ok
LT O I 114 S T 7 K 2 AR Y R B R 4y
FHLH 0] k38 2o e S R R B R By R R
P AL T A SR B U

AR 14-3-3 B AR RKILESY
R AERKEE . ATP & W o A AW T B 45 o /2
HrR B SCHE IR AR A T, 14-3-3 P XA
e KAk A 0 AR I R 1 T4 R L 45 B B K Ak
A AR R ) — S S 2K, O U Y TS R
L. BIAnAE S R 14-3-3 A RIS,
A 3 i i B O DR BR R ) R W 1R A Ll (SPS) R
PRI 14-3-3 FE 1 ] B T O SPS 3 P F 1 8 2
FLY AR A i R e LR I 0 T R 4
A1) 14-3-3e RIEASSET A ER SR B
B 2~4 A%, BLVE Ry A R I 3k DR R0 02 L 7
MEAEE A . XF/ANE SRR v 14-3-3 3
1) B AR B 4 4 R R B TR e L T A
it . ADP £5 i 1% Ak il 55 2 R A 3 42 v 10 G Hlt il 26
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Introduction of the Plant Front Cover: Balanophora indica

Balanophora indica (Arn.) Griff. belongs to Balanophoraceae. Plants dioecious. Rhizome yellowish

orange to brown, surface coarsely tessellated and with stellate warts; branches subglobose, 0. 5—5. 6 cm

in diam, rarely cylindric. Scapes yellow, 7. 2—20 cm. Male inflorescences red, ovoid-ellipsoid, (5—10)

cm X (2—6) cm. Male flowers: reddish, actinomorphic, each subtended by a single stout and truncate

bract. Perianth lobes 4—6, elliptic-lanceolate, (3—7) mm X (1—2.5) mm. Synandria elliptic-ovate, 2.5

—5 mm, stalked; anthers 4 or 5, U-shaped, longitudinally dehiscent. Female inflorescences globose, 3—

5 cm in diam. Spadicles subclavate, to 2 mm, apical 1/2 to 2/3 ellipsoid-obovoid; cuticular ridges of apical

cells short but distinct and congested all over. Female flowers: basally on spadicles and main axis of inflo-

rescence. Flowering October to December.

B. indica is widely distributed in Southeast Asian countries, but in China, it is only found in Yun-

nan, Guangxi and Hainan. Because of its parasitic characteristics, it can only be seen when flowering.

(Photographed and introduced by Dr ZHU Renbin)



