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Prokaryotic Expression, Protein Purification
and GTP binding Assay of Rice rab5A4 Gene
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Abstract: Osrab5 A, a rab5A gene cloned from Rice ( Oryza sativa 1..), encodes a putative Rab

protein with high similarity to mammalian Rab5A, which was localized on the early endosome and in

the cytoplast. Rab5A was identified in mammalian cells as a rate limiting factor for homoty pic endo-

some fusion. The complete coding sequences of Osrab5 A ¢cDNA clone were amplified and inserted into

the prokaryotic expression vector pGEX4T 1. The resulting recombinant plasmid with correct reading
frame, pG SAE, was introduced into E. wli. BL21 (DE3), The GST tagged fusion protein, GST -
OsRab5A was induced by IPTG induction and purified on a GS TrapTM column. The GTP binding as-
say of this protein showed the GST tagged OsRab5A protein has GTP binding ability in vitro.
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Extensive studies on mammals and yeast indicat-
ed that Rab/Ypt proteins, which belong to small
GTP binding protein superfamily, play important
roles in the intracellular membrane traffic, including
secretory pathway from endoplasm reticulum to Golgi
and to plasma membrane then, and endocytosis path-
way from plasma membrane to lysosome, Golgi or

[ 14

other subcellular membrane compartments

Three isoforms of Rab5 proteins in mammalian cells,
named Rab5A, Rab5B and Rab5C, were demonstrat-
ed to control early endosome fusion cooperatively .
Many rab5A genes were cloned form various plants,
tabacum'™ |,  Vicia faba[ 8 ,

, Lotus japonicus“o], etc.

including  Nicotiana
Arabidopsis th aliana"®
However, little is known about their subcellular lo-
calization and function. To understand the functional
properties of the rice counterpart of mammalian
Rab5A protein, we isolated a rab54 c¢DNA clone
from rice ( Oryza satival..). The nucleotide
sepuences of it has been deposited in DDBJ/EM BL/
GenBank with accession anmber AJ292320. Here we
describe the construction of expression vector, protein
purification and GTP binding assay in regards to rice

Rab5A protein.
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1 Materials and Methods

1.1 Materials

E. oli BL21 (DE3), plasmid vector pGEX4T1
(Amersham Pharmacia), and recombinant plasmid
pM D—5A were stored in our laboratory.
1.2 Reagents

Restriction endonuclease, Ty ligase, DNA and
protein molecular weight standard, «* PGTP,
oligonucleotide (Genecore), Nitrocellulose.
1.3 Construction of expression vector

The complete Coding sequences ( CDS) of Os-
rab5 A ¢cDNA clone were amplified with primes SAE1
and 5AE2. The sequences of these primers were 5’
—CGG AAT TCA TGG CGG CCA ACC CCG GC—
3 and ¥ —CCG CTC GAG ATT ATG AGC AGC
ATG AAG—3 , with restriction endonucleases EcoR
[ and Xho |
was as following: initial denaturing at 94 C for 3
min, then 25 cycles of denaturing at 94 C for 45 s
annealing at 60 C for 45 s, and elongation at 72 C

for 90 s, and then followed by an extra elongation re-

action at 72 C for 6 min. The PCR products with

site, respectively. The PCR profile
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anticipated size were digested with EcoR1 and Xho
[, and then inserted into the prokaryotic expression
vector pGEX4TI according to standard procedure ' .
The resulting recombinant plasmid was introduced in-
to E. wli BL21 (DE3). The inframe CDS were
confirmed by sequencing. The resulting clone was
named pG SAE.

1. 4 Sequence analysis

DNA sequencing was performed on ABI
PRIME'" 377. The sequences were aligned through
CLUSTAL W program' "?

1. 5 Prokaryotic expression of GST fused protein

An isolated pG SAE colony was inoculated into 3
mL 2X YT liquid medium with%)propn'ate amount of
ampicillin and incubated at 37 “with vigorous shak-
ing at 200 r/min. A 0. 8 mL of overnight culture was
inoculated into 80 mL fresh 2X YT liquid medium
with the same culture condition for 2 h. The culture
was then cooled to room temperature before addition
of isopropyithio B galactoside (IPTG) to a final con-
centration of 0. 3 mol/L. The culture was incubated
at 30 ‘Cfor 3 h at 200 /min''". The induced cells
were collected by centrifugation. The cell pellet can
be stored at —70 C for short period.

1. 6 SDSPAGE

SDS PAGE
13]

was performed according to
Lamelil
1. 7 Purification of GST tagged fusion protein

The pellet of induced cells was resuspended with
20 mL of IXPBS. 0.5 mL of 20 mg/mL lysozyme
was added to the resuspension. The resuspension was
ice bathed for 20 min. After addition of DTT and
PMSF to final concentration of 5 mol/L and 1 mol/
L, respectively, the cells were lysed by sonication
with a © 5 mm head for 80 cycles of 4 secondon -
and 4 second off. The lysates were centrifuged at 12
000X g for 30 min at 4 ‘C. The supernatant was fil-
terd through a 0. 45 #m filter, and then applied onto
aGSTrap' " column ( Amersham Pharmacia) . Purifi-
cation was performed according to the manufacturer s
instruction. The eluate was collected and analyzed by
12% SDS PAGE.
1. 8 GTP binding assay

Protein samples were fractionated by 12% SDS
—PAGE and electro blotted onto a nitrocellulose fil-
ter (Schleicher and Schuell) . The filter was incubat-
ed in buffer A (20 mmol/ L Tris HCI1 mol/ L M gCh
5mol/LDTT 0.3% Tween20) at 30 Cfor 10 min,
and then transferred to a 30 mL of fresh buffer A plus
0.3% BSA and 5 ML of a® PGTP (3 000 Ci °
mmol ', 10 mGi°mL '), After incubation at 30 C
for 30 min, the filter was washed with fresh buffer A
three times, each for 5 min. The filter was air dried
and, autoradiolabelled ' |

2 Results
2.1 Construction of prokaryotic expression vector
pG SAE

The recombinant vector for expression of fusion
protein GST OsRab5A was constructed as Figure 1
indicated. Each step was described in detail in the
section of M aterials and Methods. The resulting re-
combinant plasmid pGS5AE was introduced into
E. oli BL21 (DE3) and confirmed by agarose elec-
trophoresis (Figure 2) and sequencing .

Hind 11|

Amip'//PMD-SA SAI

Fig 1
pG SAE
(5AE1 and 5A E2 indicated the position of primer SAEl and
5AE2 respectively)

2.2 Expression of fusion protein GST OsRab5A

T ransformed cells with plasmid pG SAE were
induced by IPTG and characterized by SDS PAGE.
500 “L of culture incubated with addition of IPTG
was collected and washed by 50 “L of STE. The pel-
let was resuspended with 50 #L of 50 “L of 2X SDS -
PAGE protein loading buffer and boiled for 3 min. 20
UL aliquots were fractioned by 12% SDSPAGE.
Com pared with the controls, the encoded products of

Flow chart of construction of expression vector of

pG 5AE were synthesized with expected molecular
weight (Figure 3) .
2.3 Purification of fusion protein GST OsRab5A
Purification of fusion proteins GST -OsRabSA
with affinity column GSTrapTM was performed ac-
SDS -
PAGE and image scanning analysis indicated more
than 95% of the eluates were the target proteins

. 2 . .
cording to the manufacturers instruction.

(Figure 3) . The fusion protein also could be found in

the flow, through  (data-not-show n),:
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Fig. 2 Restriction endonuclease analysis
of expression vector pG SAE
M1, M2 DNA molecular weight standards;
1 PCR amplified target fragment;
2 linear pGEX4T1;
3 digested products of plasmid pG -SAE
with endonucleases of EcoRI and Xhol

1O

Fig 3 SDS-PAGE analysis of expression of pG-5AE
M protein molecular standard;
1, 2 the induced total bacterial protein
with expression of pG-5AK;
3 GST control
4 total bacterial protein control
( The arrow GST -

OsRab3A)

shows the target fusion protein,

The reasons for it may accredit to the binding effi-
ciency of the affinity column and sample overloading.
2.4 GIP binding assay of fusion protein

GST OsRab5A

The purified fusion protein was electro blotted
onto nitrocellulose filter after fractionation by SDS -
PAGE. Total bacterial proteins with synthesis of
GST or fusion protein GST OsRab5A were loaded on
the same gel as control. The filter was then subjected
to GTP binding assay. The autoradiograph show ed

Fig 4 SDS-PAGE analysis and GTP binding
assay of fusion protein of GST -OsRab5SA
a SDS-PAGE analysis of fusion protein of GST -OsRab5A.

M protein molecular standard;
1, 2 total bacterial protein with induced expression of
pGEX 4T 1 and pG -5SAE respectively;
3 purified fusion protein of GST -OsRab5SA marked by the
arrow
b GTP-binding assay of fusion pwotein of GST -OsRab5A.
The protein was blotted from a, so lanes M, 1, 2 and 3 on

panel B are the counterparts illustrated on panel a

clearly that the heterologous fusion protein has GTP -
binding ability. There were faint noises on the lane of

total bacterial protein plus fusion protein.
3 Discussion

In summary, we constructed a recombinant vec-
tor for the expression of GST fused OsRab5A pro-
tein. The fusion proteins were synthesized in E. wli
cells and purified by affinity chromatography. The
GTP binding assay against the fusion protein indicat-
ed OsRab5A protein had GTP binding ability in vit-
ro. However, There were faint noise signal on the
autograph of GTP binding assay on the lane contain-
ing unpurified fusion protein. To study what caused
these noises, we had designed controll experiments.
Those investigations indicated that the faint noises
were most probably due to very small amount of by -
products of truncated fusion proteins. These truncat-
ed proteins may be produced in the synthesis process
(incorrectly stop, for example) and oversonication
(data not shown). Anyway, the autograph suggested
that the Osrab5A gene is afunctional gene. Based on
these work, we will further characterize other bio-
chemical and biophysical features of rice Rab5A pro-
tein.
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