
Sy

 

 

Receive

Doi: 10

 

Abstra

Goat an
purity o
tested 
Peroxid

Keywo
 

yringe P

IgGs U

T

Tel: 9

Clinical 

ed: March 13

0.5296/jab.v

ct 

nti-rabbit Ig
of eluted fr
in Western

dase. 

rds: Horser

Purifica

Used in 

M

Biotec

PO Bo

Tel: 961-719

Biotec

PO Bo

961-7109-8

Laboratory

E-

3, 2018   A

v6i2.12829 

gGs were pu
ractions wa
n Blot ana

radish Perox

ation an

Quality

Marcel Bassi

chnology D

ox 70 31, D

92-1665  

Natal

chnology D

ox 70 31, D

8979   E-m

y Sciences P

Balaman

mail: elia.ra

Accepted: Ap

   URL: h

urified from 
as tested us
alysis of E

xidase (HRP

11

nd HRP

y Contr

 

il (Correspo

Department, 

Dbayeh, Zou

E-mail: ma

 

liia Pavliuch

Department, 

Dbayeh, Zou

mail: nataliia

Elia Raya

Program, Fa

nd, Beirut, L

aya@std.ba

April 30, 201

http://doi.org

serum usin
ing SDS-PA

Erythropoiet

P), IgG, Pu

J

P-Conj

rol of E

onding autho

Benta Phar

uk el Khrab 

arcel.bassil@

henko 

Benta Phar

uk el Khrab 

a.pavliuche

aculty of He

Lebanon 

alamand.edu

8   Publish

g/10.5296/j

ng Protein G
AGE, and t
tin, after c

rification, S

Journal of A

ugation

Erythro

or) 

rma Industri

104, Leban

@bpi.com.l

rma Industri

104, Leban

nko@bpi.co

ealth science

u.lb 

hed: May 3, 

ab.v6i2.128

G affinity ch
the function

conjugation 

Serum, Eryth

Applied Biote
ISSN 2

2018, Vol. 

http://jab.macr

n of Go

opoietin

ies  

non 

lb 

ies  

non 

om.lb 

es, Universi

2018  

829 

hromatograp
nality of Ig

with Hor

thropoietin 

echnology 
2327-0640 

6, No. 2 

rothink.org 

oat 

n 

ity of 

phy. The 
gGs was 
rseradish 



1. Intro
Purifica
specific
present 
physico
Class-sp
purifica
O’Kenn

Protein 
based o
it has hi
affinity 
(Page 
immuno

2. Mate
2.1 Seru

Lyophil
Immuno

2.2 Res

For pur
Thermo

2.3 Dia

To perf
kDa MW

2.4 HRP

Conjug
Peroxid

2.5 Wes

Western
modific
the prot

3. Resu
3.1 Pur

Lyophil
resultin
Cartridg
describe
step wa
into 0.3

Absorb
the elut

oduction 
ation of ant
c antibodies

in serum. 
ochemical 
pecific aff
ation of an
nedy, 2014)

G affinity 
on affinity. P
igh affinity 
chromatog

& Thorpe,
ological test

erials and M
um Used for

lized Goat
oresearch, U

in for Purif

rification o
o Scientific.

alysis 

form dialysi
WCO from 

P Conjugat

ation of I
dase (HRP) 

stern Blot a

n Blot anal
cations, usin
teins. All im

ults 
rification an

lized Goat a
ng in 31.5 m
ge that wa
ed in manu
as controlle
3mL fraction

ance of the
tion buffer a

tibodies fro
s from a l
Several tec
fractionatio

finity purif
ntibodies us
.  

chromatogr
Protein G is
and can eff

graphy is co
, 2002). T
ts. 

Methods  
r Purificatio

t Anti R
USA. 
fication 

of goat IgG
 

is of purifie
Spectrumla

tion Kit 

IgGs with 
kit from Inn

nd SDS-PA

lysis was d
ng Trans-Bl
mages were 

nd Determin

anti-rabbit a
mg of total p

s equilibrat
facturer’s in
d using spe
ns with follo

e collected f
as a blank (T

om serum o
arge numbe
chniques ca
on, class-
fication is 
sing such l

raphy is a t
s a bacterial
ficiently bin
onsidered an
The obtaine

on 

abbit IgG

Gs used Pie

ed antibodi
abs. 

HRP was
nova Biosci

GE 

done as de
lot® Turbo™
captured us

nation of Co

antisera wa
proteins. Th
ted with th
nstructions.
ectrophotom
owing pH a

fractions w
Table 1). 6 f

12

of blood is
er of prote
an be impl
specific a
the cheap

ligands as 

technique u
l protein tha
nd to the Fc 
n effective 
ed antibod

 (H+L) s

erce™ Chro

ies used Mi

s performe
iences Ltd.

escribed by 
™ Transfer 
sing VersaD

oncentration

s rehydrate
he solution w
he same Bi
 The resin w

meter. IgGs 
adjustment w

was measure
fractions w

J

s a techniqu
eins includi
emented in

affinity, or
pest, fast 
Protein A,

used to sepa
at is produc
region of I
method for

dies after p

serum wa

omatograph

icro Float-A

ed using 

(Mahmood
System, Bi

Doc Imaging

n of IgGs 

d and dilute
was loaded 
inding buff
was washed
were eluted

with 1M Tri

ed by spectr
ere collecte

Journal of A

ue used to 
ing other ty

n serum pur
r antigen 
and effect
 G and L 

arate IgGs f
ed from gro
gGs, and th
r the purific
purification

s purchase

hy Cartridge

A-Lyzer Dia

Lightning-L

d & Yang,
io-Rad for s
g System, B

ed 5 times w
on Protein 

fer using a 
d with Bind
d with Glyc
is-HCl pH=

rophotomete
ed with total

Applied Biote
ISSN 2

2018, Vol. 

http://jab.macr

isolate and
types of an
rification in

specific 
tive techni

(Arora, A

from other 
oup G Strep
hat is why p
cation of go
n can be 

ed from 

es Protein 

alysis Devi

Link® Hor

, 2012) wit
semi-dry tra
io-Rad. 

with bindin
G Chromat
syringe pr

ding Buffer 
cine buffer 

=8.5.  

er at 280 n
l yield of pu

echnology 
2327-0640 

6, No. 2 

rothink.org 

d purify 
ntibodies 
ncluding 
affinity. 
que for 

Ayyar, & 

proteins 
ptococci, 
rotein G 
oat IgGs 
used in 

Jackson 

G from 

ce, 8-10 

rseradish 

th some 
ansfer of 

ng buffer 
tography 
rocedure 
and this 
pH=2.5 

nm using 
ure IgGs 



10.5 mg

 

Table 1

Elution 
fraction

Absorb

(at 280 

Concen
(mg/mL

Concen

Cmg/mL =
Thermo

 

3.2 SDS

SDS-PA
showed
(Figure 

Figure
Lane 3

3.3 Con

The 2nd
dialysis
(phosph
concent

g.  

. Absorbanc

n N° 

1

 

ance  

nm) 
0

ntration 
L) 

0

ntration of e

=Abs280 / 1
o Scientific)

S-PAGE Ana

AGE in red
d 2 bands fo

1). 

e 1. SDS-PA
3: flowthrou

eluti

njugation Pr

d fraction w
s of the sam
hate buffere
tration was 

ce and conc

1 2 

dilu

0.48 1.02

0.369 7.85

luted fractio

1.3 × dilut
) is extinctio

alysis of Co

ducing cond
or each coll

AGE (10%)
ugh 1; Lane
ion 3; Lane 

rocedure an

was chosen 
mple (150µL
ed saline) th
calculated b

centration of

uted 1/10 

212 

55 

ons was cal

ion factor, 
on coefficie

ollected Fra

ditions of p
ected fracti

) of collecte
 4: flowthro
8: elution 4

nd SDS-PAG

for conjuga
L) was per
hat is compa
by measurin

13

f eluted frac

3 

diluted 1/2

1.4057 

21.62 

lculated usin

where 1.3 
ent for goat 

actions 

purified an
ion that cor

ed elution fr
ough 2; Lan
4; Lane 9: e

GE Analysis

ation with H
rformed ove
atible with 
ng Abs280, u

J

ctions 

20 

4  

diluted

1.0771

8.28 

ng the form

(TECH TI
IgG. 

ntibodies (A
rrespond to 

ractions. Lan
ne 5: elution
elution 5; La

s of Obtaine

Horseradish
ernight to e
HRP-conju

using 1.3 as

Journal of A

d 1/10 

5 

dil

 0.4

3.0

ula: 

IP #6 Extin

Ab) using C
heavy and 

ne 1: Ladde
n 1; Lane 6: 
ane 10: eluti

ed Conjugat

h Peroxidase
exchange th
ugation kit. 
 extinction 

Applied Biote
ISSN 2

2018, Vol. 

http://jab.macr

luted 1/10 

4010 

08 

nction Coe

Coomassie 
light chains

 

er; Lane 2: s
 elution 2; L
ion 6 

te 

e (HRP). Th
he buffer to
Retrieved a
coefficient 

echnology 
2327-0640 

6, No. 2 

rothink.org 

6 

 

0.8991

0.69 

efficients 

staining 
s of IgG 

serum; 
Lane 7: 

herefore 
o 1×PBS 
antibody 
for goat 



IgG, an

100µl o
The HR
1:4, and
+4°C. F
after co

Figure
dial

 

3.4 Wes

To test
(reducin
controll
in Red P

nd concentra

of goat anti-
RP conjugat
d resulted in
For control 

onjugation in

 2. SDS-PA
lyzed, non-r

stern Blot A

t functiona
ng and non-
led by stain
Ponceau (F

ation was ad

-rabbit IgG 
tion was per
n 100µl of 

of conjuga
n reducing a

AGE (10%) 
reducing; La

non-reduc

nalysis  

ality of Ab
-reducing co

ning the gel 
igure 3).  

djusted with

with concen
rformed ove
Goat anti-ra
ation, SDS-
and non-red

analysis of 
ane 3: IgG d
cing; Lane 5

b-HRP con
onditions) f
in Coomas

14

h 1×PBS to 

ntration of 
ernight as p
abbit IgG H
-PAGE was
ducing cond

dialyzed Ig
dialyzed, re
5: HRP conj

njugate, pe
following by
ssie blue (F

J

1mg/mL.

1mg/mL we
per manufac
HRP labeled
s done usin
ditions (Figu

gG and IgG-
educing; Lan
jugated, IgG

erformed S
y transfer o
igure 4) and

Journal of A

ere taken fo
cturer’s instr
d. The conju
ng samples 
ure 2). 

-HRP conju
ne 4: HRP c
G reducing 

SDS-PAGE 
of the protei
d the nitroc

Applied Biote
ISSN 2

2018, Vol. 

http://jab.macr

or HRP conj
tructions usi
ugate was p
of IgG bef

 
ugates. Lane
conjugated 

of Erythr
in. The tran
cellulose me

echnology 
2327-0640 

6, No. 2 

rothink.org 

ugation. 
ing ratio 
placed at 
fore and 

e 2: IgG 
IgG, 

ropoietin 
sfer was 
embrane 



Fig
E

Fi

 

After ov
primary
with sec
step the

3,3′,5,5
substrat
30.5 kD
environ

gure 3. Ponc
Erythropoiet

igure 4. Coo

vernight bl
y Rabbit an
condary Ab
e nitrocellul

′-Tetrameth
te for HRP.
Da that w

nment (Figu

ceau Red sta
tin reducing

non-redu

omassie Blu

ocking in 5
nti-Erythrop
b (purified a
ose membra

hylbenzidine
. Western b
as detected

ure 5).  

aining of th
g; Lane 2: E
ucing; Lane 

ue staining o

5% Bovine 
poietin Ab a
and HRP-co
ane was wa

e (TMB) Li
blot analysis
d in all fo

15

he nitrocellu
Erythropoiet

4: Erythrop

 

of the gel a

Serum Alb
at working 

onjugated in
ashed 3 time

iquid Subst
s revealed a
our wells r

J

ulose membr
tin reducing
poietin non-

fter transfer

bumin, the m
dilution 1:

n-house) at d
es with 1×P

trate System
a protein of
regardless 

Journal of A

rane after tr
g; Lane 3: E
-reducing. 

 

r. No protein

membrane w
5 000 follo
dilution 1:2 
BS-T (Twee

m for Memb
f a molecul
of reducing

Applied Biote
ISSN 2

2018, Vol. 

http://jab.macr

 

ransfer. Lan
Erythropoiet

ns are prese

was incubat
owed by inc

000. Betwe
en). 

branes was 
lar weight e
g or non-r

echnology 
2327-0640 

6, No. 2 

rothink.org 

ne 1: 
tin 

ent 

ted with 
cubation 
een each 

used as 
equaling 
reducing 



Figu
reduc

 
4. Discu
Manual
procedu
determi

Results 
proteins
found in
implies 
heavy c
bands c
only pro
along w

The dia
whereas
heavy c
thick ba
from th
The hig
and ligh
was det
IgG-HR

Western
detected
that the
antibod

ure 5. Nitro
cing; Lane 2

ussion  
l purificatio
ure the was
ine the level

obtained f
s in the we
n the elutio
that the tw

chain havin
can be seen 
otein presen

with the IgG

alyzed IgG
s in reducin
chain. Conc
and can be 
hat of IgG w
ghest and th
ht chain res
tected on its
RP complex

n blot analy
d in all four

e purified se
dies and we

ocellulose m
2: Erythropo

on was pe
shing step 
ls of unboun

from the SD
ells contain
on fractions
o bands obs

ng a higher 
on the gel 

nt in the elu
Gs.  

s show 1 t
ng condition
cerning the
visualized i
was detecte

he lowest mo
spectively. T
s own. Thes

x and that th

ysis revealed
r wells rega

econdary an
re detected 

membrane af
oietin reduc

Erythrop

erformed u
was contro

nd proteins 

DS-PAGE e
ning serum,
; due to red
served corre
molecular 
validates th

uted fraction

thick band 
ns 2 bands c
 HRP conj
indicating th
ed, whereas
olecular we
The third ba
se results in

he conjugatio

d a protein 
ardless of re
tibodies use
through w

16

fter incubati
cing; Lane 3
poietin non-

using syrin
olled by m
still presen

electrophore
, and flowt
ducing cond
espond to th
weight than
hat the puri
ns was IgG

correspond
can be seen
ugated IgG

that a protei
s in reducin
eight bands 
and is the H

ndicate that 
on procedur

of a molecu
educing or 
ed for the w

western blot.

J

ion with TM
3: Erythropo
reducing.

nge procedu
measuring th
nt in the colu

esis show h
through 1. 
ditions, disu
he light and
n the light 
ification pro

G. No other 

ding to IgG
n indicating 
G samples, 
in band with
ng condition
out of the t

HRP which
all IgGs we
re was succ

ular weight 
non-reducin

western blot 
. This leads

Journal of A

 
MB. Lane 2:
oietin non-r

ure. Durin
he absorban
umn.  

highly conce
However, o

ulfide bonds
heavy chai
chain. The 

ocess was s
proteins we

Gs in non-re
the separat
in non-redu
h a molecul
ns, 3 bands 
three corresp

dissociated
ere bound t

cessful. 

equaling 30
ng environm
did in fact 

s us to the 

Applied Biote
ISSN 2

2018, Vol. 

http://jab.macr

: Erythropo
reducing; La

ng the pur
nce at 280

entrated am
only 2 ban
s are broke
ins of IgGs 

e fact that o
successful s
ere bound o

reducing co
tion of the l
ucing cond
lar weight d

s can be vis
pond to bot
d from the 
to the HRP 

0.5 kDa wh
ment. This s
bind to the 
conclusion 

echnology 
2327-0640 

6, No. 2 

rothink.org 

ietin 
ane 4: 

ification 
 nm, to 

mount of 
nds were 

n which 
with the 

only two 
since the 
or eluted 

onditions 
ight and 
itions, a 
different 
sualized. 
th heavy 
IgG and 
forming 

hich was 
signifies 
primary 
that the 



purified
immuno

Moreov
goat ant
to the 
antibod
compar

Figure 
Lane1

Re

 
5. Conc
Purifica
which w
shown c
of Eryth
purifyin
are pur
source o

Acknow

The res

Referen
Arora, 
Purifica
Biology
https://d

Page, M
Walker 

d antibodie
ological test

ver, western
ti-rabbit sec
ones obtain

dies. This f
rison to the 

6. Nitrocell
1: Marker (
educing Sam

clusion  
ation using 
was corrobo
clearly by th
hropoietin i
ng antibodie
e and funct
of secondar

wledgemen

earch was f

nces 
S., Ayyar, 

ation. In: L
y (Method
doi.org/10.1

M., & Thorp
(Eds) 

s retrieved 
ts.  

n blot analy
condary ant
ned using 
further prov
commercial

lulose memb
1:20 with re

mple (10µg/
N

Protein G 
orated by SD
he results o
in Western 
es from ser
tional. This
ry antibodie

nt and Spon

financed by 

B. V., & O
Labrou N. (
ds and 
1007/978-1-

pe, R. (200
The 

are functi

ysis done w
tibodies HR
in-house p
ves the fun
l ones. 

brane after b
educing LSB
/well); Lane
Non-Reduci

Chromatog
DS-PAGE. T
of the SDS-P

blot analys
rum is an e
s will provi
es to be used

nsoring info

the Biotech

O’Kennedy,
(eds) Prote
Protocols),

-62703-977

02). Purifica
Protein 

17

ional and c

with the sam
RP-conjugat
purified and
unctionality 

blotting (se
B); Lane 2:
e 4: Non-Re
ing Sample 

graphy cart
The purified
PAGE of th
sis. Therefo
effective wa
ide the labo
d in Quality

ormation

hnology dep

R. (2014).
in Downstr
, vol 11

7-2_35 

ation of IgG
Protocol

J

can be used

me amounts
ed (Figure 6
d conjugate

of the ob

econdary Ab
 Reducing S

educing Sam
(10µg/well

ridges led 
d antibodies

he HRP-conj
ore, we can 
ay of obtain
oratory with
y Control im

partment at 

. Affinity C
ream Proce
129. Hum

G Using Pro
ls Hand

Journal of A

d as secon

s of protein
6) shows hi
ed secondar
tained puri

 
b goat anti-r
Sample (10
mple (10µg/
l). 

to the retri
s were also 
jugated IgG
conclude th

ning second
h a cheap a

mmunologica

Benta Phar

Chromatogr
essing. Met
mana Pres

otein A or P
dbook. H

Applied Biote
ISSN 2

2018, Vol. 

http://jab.macr

ndary antibo

n using com
ighly simila
ary goat an
ified antibo

rabbit comm
µg/well); L
/well); Lane

ieval of pur
functional w

Gs and the d
hat this pro

dary antibod
and more a
al technique

rma Industri

raphy for A
thods in M
ss, Totow

Protein G. 
Humana 

echnology 
2327-0640 

6, No. 2 

rothink.org 

odies in 

mmercial 
ar results 
nti-rabbit 
odies in 

mercial). 
Lane 3: 
e 5: 

re IgGs, 
which is 

detection 
otocol of 
dies that 
abundant 
es. 

ies  

Antibody 
Molecular 
wa, NJ. 

In J. M. 
Press. 



https://d

Mahmo
North 
http://do

TECH T

Glossar

HRP - H

PBS - p

PBS-T 

Ab - an

IgG – Im

SDS-PA

kDA - k

MWCO

Abs - A

 

 

Copyri

Copyrig

This ar
Creativ

 

doi.org/10.1

ood, T., & Y
America

oi.org/10.41

TIP #6 Exti

ry 

Horseradish

phosphate bu

- phosphate

ntibodies 

mmunoglob

AGE - sodiu

kilodalton 

O – molecul

Absorbance 

ight Disclai

ght reserved

rticle is an
e Commons

1385/1-5925

Yang, P.-C. (
an Jou
103/1947-27

inction Coef

h Peroxidase

uffered sali

e buffered sa

bulin G 

um dodecyl 

ar weight cu

imer 

d by the auth

n open-acce
s Attribution

59-169-8:99

(2012). Wes
rnal of
714.100998

fficients Th

e 

ne 

aline tween

sulfate poly

ut off 

hor(s). 

ess article d
n license (h

18

93 

stern Blot: T
f Medic
8  

hermo Scien

n 

yacrylamide

distributed 
http://creativ

J

Technique, 
cal Sci

ntific 

e gel electro

under the 
vecommons

Journal of A

Theory, and
ences,

ophoresis  

terms and 
s.org/license

Applied Biote
ISSN 2

2018, Vol. 

http://jab.macr

d Trouble S
4(9), 4

d conditions
es/by/3.0/). 

echnology 
2327-0640 

6, No. 2 

rothink.org 

hooting. 
429-434. 

s of the 


