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Abstract
Objective

The omp (Outer membrane protein) protein located at outer surface of the bacterial membrane
body agent citrus greening disease (Candidatus Liberibacter asiaticus). The mentioned-protein
can be used as antigen for generating polyclonal and monoclonal antibodies. Therefore, the
purification of membrane proteins is exposed to many problems due to presence of hydrophilic
structure. The purpose of this study was optimizing recovery and purification of the recombinant
omp protein.

Materials and Methods

The pET28a bacterial expression construct containing omp gene was used to recombinant
production of the mentioned-protein. The omp gene expression was conducted in E. coli strain
Rosetta-Gami2. With considering to be hydrophilic of omp protein, its purification was
investigated under denature condition. To attain it, the different concentrations of NaCL, urea and
guanidine at the different acidity pH condition was applied. To obtain the pure omp recombinant

protein, the protein recovery from polyacrylamide gel was performed by methods based on elution
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by diffusion, sonication, and electroelution. The evaluation of quality and quantity purified
protein was analyzed by SDS-PAGE and the protein concentration was calculated by ImageJ
software. Also, to validate the purified proteins, Western blot was applied by specific antibody.
Results

Primary results showed that using the 500 mM NaCL was detected as an essential share in
purification buffers. Also, using urea as denature agent had twice the efficiency on the quantity
of purified protein more than guanidine hydrocholoride and thus, when 8 m urea supplemented
in purification buffer, the highest purified protein was attained (450 pl/ml). Furthermore, the
results related to recovery the single band of protein from gel indicated that the electroelution has
highest efficient on recovery of the target protein from gel matrix compared to sonication and
elution by diffusion methods. The results of SDS-PAGE confirmed to appear a protein with 34
kDa related to molecular weight of target protein. Western blot validated the recombinant protein
in membrane.

Conclusions

The current study showed that using urea in 8 M, NaCL in 500 mM concentration in purification
buffers following adjusting the elution buffer on pH (4) in elution purification step can be apply
as an optimized condition to attain the highest target protein concentration. Furthermore,
electroelution method introduced as efficient method in order to recovery band of the target
protein from polyacrylamide gel matrix.
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Figure 1. The obtained the omp recombinant protein under the native and denature
conditions by using the nickel chromatography column. E1-E3: representing the purified
elution’s of recombinant target protein under native condition; UE1-EU2 and GE1-GE2:
representing the purified elution’s via reducing agents such as urea and guanidine
hydrocholoride as control buffer A; M: shows the per-stained protein ladder where the

band of target protein located at above band with the 33 kDa size belonged to protein
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Figure 2. Optimization of the different concentration of NaCL (250, 500 and 750 mM) in
urea control buffer A and guanidine hydrocholoride (Gu-HCL) at washing (A) and elution
(B) steps of the omp purification under denature condition via nickel ion-exchange
chromatography column. Each protein concentration has calculated from three bands of an
omp protein sample via ImageJ software based on linear regression. Different letters

indicate significance at p<0.05. Error bars indicate standard deviation (SD) in figure
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Figure 3. Optimization of the different concentration reducing agents, including urea (A)
and guanidine hydrocholoride (B) in the buffer on purification rate of omp recombinant
protein via nickel ion-exchange chromatography column. Gu-HCL: representing the
guanidine hydrocholoride. Each protein concentration has calculated from three bands of

a omp protein sample via ImageJ software based on linear regression. Different letters
indicate significance at p<0.05. Error bars indicate standard deviation (SD) in figure
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Figure 4. A) Optimization of the different pH of buffer purification containing 8 M urea
and 500 mM NaCL at elution step of recombinant protein on efficient rate of outcome
protein by nickel ion-exchange chromatography column. B) SDS-PAGE analysis of
obtained by nickel chromatography column under different pH in the elution step of target
protein purification. M: unstained protein ladder; EP4, EP5, EP6, EP7 and EPS8
representing the elution containing purified recombinant protein with 34 kDa in elution step
of purification with elution buffer, respectively, which its pH was measured at 4, 5, 6, 7, and
8. Each protein concentration has calculated from three bands of an omp protein sample via
ImageJ software based on linear regression. Different letters indicate significance at p<0.05.
Error bars indicate standard deviation (SD) in figure

14

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705,  Electronic ISSN: 2228-6500



BN,

(VELY Jloe ) 0 ko V€ 0)93) (55,515 (559)9iSTgm: aloo

s,

MolS’ (35ig s auts Sl 3989SU U5 51 o )l wawelds ST (b J5 51 oo gl y5sim] (65w dinge
Gun gy b 292y 5l (Sl padlss gile a1 ol @b o bl jlagd e plsl ol (1 g gkt 4 g Lalls
GBab (g (obaidl Bb S 03)9] Caundy g ooyl bl i (68L sla g b lad o poli0 (slasils ol yon 4
o 9 3,5 )13 awnlie SDS-PAGE 5JUT Lwgs osel conds opZgp olise g 2,5 05 ool oLk sla oo,
Condy 2 awyp b (< 0 JS5) b gl gL YF 051l 4 G g b Lad e b 3,8 gl 4 0B 39, 4w ya
g 1 20 85 bl 4 2B 55 505 gy 93 5l e i lg Il gy (S 4 b bl ¢ Jlascial slacd, 5l ol
oSl pSI bk sy sy s & TRV G LXOIAY L AELY TS gyl 5l el sl 5 Sy le I am
Jlasial )3 QL e aglsySI (g Al 329 b (Gl £ S5 dol oy L] baogi (59l 5 (gmlSiigus
55 1o oign plo b lasye Bl otz (golo (ol (g pogde &S ol (i Gl ST Lol il 5 (S pile 51 gy
13 i g5 3 anls 3 S ileg S st b (gl Sl Lawngs 0 Jlasial iy Aoty ool i (5l st
JS5) 299 a8 0ad b3k lads ) Cj J RTINS CSVIRVIFE I XV Oxap g BAd Bls walie slasl HSKLI L &S
S w5 B (g Cunlo apl jglate & 5 (wSole | Guam (559 Jlastial 3l an (PE (Y sl 0
5 JS) 3905 a0l 1) Bum (g 4 3late (ylskS ¥ oIl L Iiome w5l L (389 jodn S (g LT .05 oalizl
(o
iz ol bty il o 03l (claitian polo 9 Bun S g (g 55l slaceal ()5elSl 45 bl )3 e At
Jolss Yl glaclale .l 00l (5)l5S 03,5 gu) slodg Sl B (g (s Jb 8 39l sty el gy
Caol 01 oslitul (g Sl pp oyl Cuny Caz @5 by plsie 4 WLISgne ulsS g eyl als
ialS” Jole b OMP 559y (adlss (il dige 4 ol o)lis udos ol @l (Yamaguchi and Miyazaki 2014)
4 g oMb A pwly )yl cod gilw B e LS iliEl el (ols PH Ll s ot pde 1,187 Sl olpen 4 04

5 bk el Cubge jslar yamlSign 5 bglly iUl sl hey bawgs J5 Syl 5l dbgipe Sgp Sb S o Lo

14y

Agricultural Biotechnology Journal;  Print ISSN: 2228-6705, Electronic ISSN: 2228-6500



RN,

YE0) () Kon g 8315 WbIS

wamsml,

Electrelution Sonication  Elutionby diffusion
r 1 r 1
BSAl1 BSA2 M PE E1l E2 S1 S2 EL1 EL2

- — g 34 kDa (OMP)

Fig.5-1.1if, Uncalibrated OD

BSAl1 VBSA2

Sl\/jﬁ\ EL1 EL2

Sl bawgi J5 S yilo 31 suwd Jlaskia! OMP g miigy SDS-PAGE ;JUT (1 .0 UG

31 osal sy OMP oSy 1 CureS (25 (2 )il bauwgi (Ggubiianss 5 (ygamwSiigmw «cpuiglly 2SI
M .Imaged g ygas U1 331 05 awgi SDS-PAGE J35 13 (5,145 )b 51 (g JUassin! gloedds,
LS9l oy (g 0BD (U i 5 42 IBSAZ 9 BSAL £,lailil (S5 pb (Slig 555l ;S5LLeS
P9y b Jlasdl I Jols oad (adsd (g PE (e 55 059,50 YO g 0ve Clild
o Jlasdiw! Db (Sleriigy onidd Ui B2 9 EL (USG5 (B1,553lg,S (g bawgi (puiglly Sl
Ohgy by s bl Bua lign geadd LS 52 g SL {ouiglly SSII (g, lawyd
byl (Gguicimnn (g bawgi dawd JUasdiw! Bud Ly (goadd i (EL2 g ELLS g Siigw
P oS pU b (393 Sy 15 50 Sy pd 4 Blate (Gl ) Gl b dad o (ledWy S ¢ W]

Cowl i 83 )9l & S

Figure 5. A) The SDS-PAGE analysis of the omp protein recovered by electroelution,
sonication, and elution by diffusion from gel matrix. B) The quantity evaluation of omp
protein isolated by recovery methods after loading in SDS-PAGE gel via image processing
by ImageJ software. M: unstained protein ladder; BSA1 and BSA2: representing the bovine
serum albumin concentration at 500 and 750 pg/ml; PE: the purified omp protein by nickel
chromatography column from protein recovered by electroelution method; E1-E2: target
protein recovered by electroelution; S1-S2: target protein recovered by sonication method;
EL1-EL2: target protein recovered by elution by diffusion method. The plot peak related to
color intensity of the bands belonging to each well are given under its own peak with the
same name in Figure B
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Figure 6. A) The efficiency of electroelution, sonication, and elution by diffusion recovery
methods on isolating target protein from SDS-PAGE gel matrix. B) Western blotting
analysis in order to confirm the omp target protein in samples isolated by recovery methods
with using the primary antibody (mouse anti-His monoclonal) and secondary (goat anti-
mouse polyclonal) conjugated to alkaline phosphatase. M: per-stained protein ladder; E1-
E2: the recovered target protein by electroelution and sonication methods from gel matrix,
respectively
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