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SUMMARY

High performance liquid chromatography (HPLC)
size exclusion technique (SEC) was used for sep-
aration and purification of the LP 64 kDa band of
Mycoplasma gallisepticum (MG) in large quanti-
ties. We found that the use of 210 nm was the best
wave length for isolation and gave highest peak
and the best resolution. The use of 200 mM of
NaH,PO, as a mobile phase improved chromato-
graphic profile. Injection volume of 200 pl result-
ed in the highest peak and'fhc best resolution. The
flow rate of 5ml /min increased the peak height
and profile resolution. The use of pH 5.7 for the
Mycoplasma gallisepticum culture also improved
.lhe height of the chromatographic peak and the
profile of resolution and was the optimum pH for
production and purification. The use of HPLC-
SEC could be adapted to extract and purify the in-
tended LP64 kDa band of MG.

INTRODUCTION

Mycoplasma gallisepticum is one of the most im-
portant disease agents affecting poultry causing
high losses to poultry farms. The LP64 kDa is a
lipoprotein playing major role in cytadherence of
Mycoplasma gallisepticum (Forsyth et al., 1992).
Many methods for isolation and:purification of
this lipoprotein were used sueh as:pH of the medi-
um, buffer and salts, detergents iamd chelators or

" metal jons but the most accurate is high perfor-

mance liquid chromatography {HPL.C) (Jansen

_and Rydén, 1998). Size-exclusion chromatogra-

phy (SEC) has widely been used for separation
and purification of proteins. SEC is an entropical-
ly controlled separation technique that depends on
the relative size of macromolecules with respect
to the size and shape of the pores of the packing.
High performancé size-exclusion chromatography
(HP-SEC) columns are favored because of their
speed, high resolution and high scnsitivity (Laing
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et al., 2001). Optimization of HP-SEC conditions
such as wave length’ of the detection, ionic
strength of the mobile phase, sample injection
volume, flow rate and pH of the MG culture (En-
gelhardt and Ahr, 1983). Our work was to opti-
mize the HPLC-size exclusion technique for pro-
duction and purification of the LP 64 kDa band of

M ycoplasma gallisepticum.

MATERIALS AND METHODS

Materials:

A Model P 580 pump and Meodel UVD 170 S de-
tector were used (Dionex, USA). The column em-
ployed for separation by size exclusion (SEC)
was GF-250X1 column 21.2 mm ID X 250 mm
(Zorbax).- The fraction collector was Foxy Jr
(Isco,Inc., USA).

Methods:

1- Preparation of media:

The basal broth dehydrated culture media was
added to 100 ml distilled water, then sterilized by
autoclaving at 121°C for 15 min. After cooling to
50°C other enrichmént ingredients; horse serum,
yeast extract, DNA and inhibitors (Thallium and
penicillin G sodium), were added aseptically.
Sterility was checked by iﬁcubaﬁon of the media
at 37°C over night then stored- at 4°C for use with-
in 2-3 weeks (Frey et al., 1968)

2- Culture passage
M. gallisepticum, strains F (vaccinal strain), R,
PG31 ( ATCC type'strain) and A5969 ( high -
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passage chicken isolate ), were grown in Frey’s
medium with 12% swine serum. All cultures WEre
grown"“at 37°C and harvested by centrifugation at
12000x g for 20 min. -

- 3-Integral membrane proteins extraction
Extraction of integral membrane protein was ac-

. complished with triton X-114 by the method of

(Bricker et al, 1988), withsome modifications
briefly pellets of M. gallisepticum (1.25 mg pro-
tein/pellet) were resuspended in 1 ml of ice cold.
1.0% (v/v) Triton X-114 was added in (10mM
Tris, 150 mM NaCl buffer, pH 7.49 (TS buffer)
with 2mM phenylmethylsulphonyl . floride
(PMSF, Sigma chemical co.) these were incubat-
ed in at 4°C for 30 mi“Hgbluble materials was
pelleted by two cycles SftRnafli#dion at 4°C for
15 min. at 13000 g. SuperiiEis Wit incubated
at 37°C for 8 min. and ¢énfHA#EEd 410000 g-for
5 min at room temperatiird02l'tié lajueous phase
was readjusted with 10% Triton X-114 to 1.0%
(viv). The detergent phase was brought to the
original volume with TS buffer. The previous
method was repeated five times ‘and the detergent
phase was used for HPLC after dialyzing against
three changes of 150 mM phosphate buffer saline
(PBS) and stored at - 20°C until used.

4- Optimization of HPLC-SEC conditions:
4-1-Standard protein

64 kDa protein was isolated by electroelution af-
ter SDS-PAGE electrophoresis and then was used
as slandered protein for the separation by HPLC-



SEC procedure. The retention time of the protein
was determined (from 6-11 min.) and 3 fractions
could be separated having the same retention

time.

4-2-Optimization of the wavelength.

Different wavelength 210 nm, 220 nm, 240 nm
and 280 nm were used to optimize the wave-
length, the column .:employed for separation by
size exclusion was GF-250X1 column 21.2 mm ID
X 250 mm (Zorbax). The mobile phase is 0.2 M
di-sodium phosphate, pH 70

4.3-Optimization of the strength of mobile
phase.

Two mobile phase 100 mM and 200 mM
NaH,PO, were used to improve the chromato-
graphic profile of separated protein, size exclu-
sion GF-250X] column 21.2 mm ID X 250 mm
(Zorbax) was used. The injected sample was
200p, the flow rate 5 ml / min. and detection was
by UV absorption at 210 nm.

4-4-Optimization of the sample injection vol-
ume.

Different volumes of the protein samples (20 , 40,
200 and 300 ul ) were injected ,the column em-
ployed for separation by size exclusion was GF-
250X1 column 21.2 mm ID X 250 mm (Zor-
bax).The mobile phase is 0.2 M disodium phos-
phate, pH 7. ¢ .. The flow rate 5 ml / min. and de-

tection was by UV absorbtion at- 210 nm. The

fraction collector was Foxy Jr (Isco,Inc., USA).

4-5-Optimization of the flow rate.

Different flow rates (3 , 5 and 15ml/min) were
used to improve the chromatographic profile of
separated protein, the column employed for separ-
ation by size exclusion was GF-250X1 column
212 mm ID X 250 mm (Zorbax).The mobile

- phase is 0.2 M di-sodium phosphate, pH 7. 0. in-

jected sample 200 pl. and detection was by UV
absorption at 210 nm. The fraction collector was
Foxy Jr (Isco, Inc., USA)

4-6-Optimization of the pH of M. gallisepticum
culture

Different pH of M. gallisepticum culture ( 7.4,
64,577,545, 525 and 5 pH) were used to ob-
tain the highest peaks of sepa.ratéd protein, the
column employed for separation by size exclusion
was GF-250X1 column 21.2 mm ID X 250 mm
(Zorbax).The mobile phase is 0.2 M sodium phos-
phate, pH 7.0 . injected sample 200 pl. and The
flow rate 5 ml / min detection was by UV absorb-
tion at 210 nm. The fraction collector was Foxy Jr
(Isco, Inc., USA) '

5-Analysis of Eluted Fractions:
A- SDS-PAGE. for the eluted fractions.
Electrophoresis was performed as described by

Laemmli (1970). The gels were stained with Coo-
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massie brilliant blue R-250 (Sigma), and de-
stained with mixture of 45% méthanol, 10% ace-

tic acid and 45% distilled water .

B-Immunological activity of the eluted frac-
.ioms. '

Electrophoretic transfer to nitrocellulose (NTC)
paper was accomplished as described by Towbin
et al.,, (1979).After transfer to NTC, the mem-
braneé were stained with Ponceaun’s (Sigma), and
the molecular weight standards were marked. The
NTC blots were blocked with 5 % bovine serum
albumin (BSA), 20 % fetal bovine serum, in Tris-
buffer saline (10 mM Tris, pH 7.3, 0.9% NaCl),
for | hr at 37°C with gentle rocking, The Mg anti-
sera was diluted (1:500) in TBST (10 mM Tris
pH 7.2, 150 mM NaCl, 0.05% Tween 20). Secon-
dary antibody (horse radish peroxidase) conjugate
was diluted 1:1000. The blots were developed for
510 minutes using H,0, and 4-chloro-1-
naphthol substrate.

6-Calculations: resolution for two adjacent peaks
(mé&n) can be calculatedas follows: '
Resolution = 2(t,-t,,)

W, +Wp,

(ty.ty retention times wn,wm-band width)
RESULTS AND DISCUSSION
The LP 64 kDa is a lipoprotein playing major role

in cytadherence of Mycoplasma gallisepticum
(Forsyth et. al., 1992), so it is the part of cell

responsible for its virulence. For obtaining this
lipoprotein by HPLC the most suitable method
was the size exclusion technique in order to ob-

tain this lipoprotein according to its molecular
weight (64 kDa).

Optimization of the HPLC in separation and puri-

fication of LP 64 kDa band was studied including:

wavelength , the mobile phase, sample injection,

flow rate and pH of M., gallisepticum culture.

Optimization of the HPLC of wavelength on peak
height using different wavelengths 210 nm ,
220nm , 240 nm and 280 nm., results revealed
that 210 nm gave the best peak height 58.91 mAU
(Table 1) and the best resolution (Fig. 3). These
results were in agreement with Calam and David-
son (1984), Laing et al., (2001) and Hayakawa et
al., (2001). - '

To overcome the electrostatic effects between
mobile phase and size-exclusion column matrix to
improve the chromatographic profiles two aque-
ous buffers containing 100 mM NaH,PO, and
200 mM NaH,PO, were used; the aqueous buffer
containing 200 mM NaH,PO,4 improved the ch.ro-
matographic profiles (Table, 2). The use of buffer
ionic strength in range of (0.05-0.5Mj was found
to be suitable to avoid interaction between solute
and matrex, this was in agreament with Jansen
and Ryden (1998), also Laing et al, (2001) dis-

covered that albumin or myoglobin had proper
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size exclusion behavior at cocentrations from 25
to 300 mM.

Different injection volumes were tried 20, 40,
200, 300 pl to optimize the injection volume of
protein samplc. on peak height .The injection of
200 pl resulted in peak height of 657.21 mAU
and increased the resolution of the band (Fig. 4),
while in case of injection of 20 1,40 ul,300 pl
the peak heights were 28.47 ,58.91 and 510 mAU
respectively (Table 3).

The effect of varying flow rates on peak height ,
protein profile resolution revealed that the de-
crease of flow rate from 15 ml/min to 5 ml/min,
increase peak height from 55.41 mAU to 114.63
mAU and also increase in the resolution of the
curve (Table 4) and (Fig. 5).

The effect of pH of Mycoplasma gallisepticum
culture used for separation revealed that the opti-

mum pH was 5.7 which gave best result of peak

Electrophoretic pattern and immunoblot of M.
gallisepticum protein fractions separated by

HPLC revealed the presence of LP 64 kDa in

_ fraction 3 with high concentration and pure form

(Figures 1 and 2).

- In conclusion LP 64 kDa lipoprotein of Myco-

blasrna gallisepticum have been separated by size-
exclusion (SEC) HPLC (GF-250X! column 21.2
mm ID X 250 mm (Zorbax)). Mobile phase was
0.2 M sodium phosphate, pH was 5.7. The flow
rate was 5 ml / min. and detection was by UV ab-
sorption at 210 nm. and recovered with its immu-
nological activity as seen by immunoblot. The re-
sults obtained by SDS-PAGE suggests that this
may be a valuable method for isolation and purifi-
cation as we could separate the target lipoprotein
in a pure form, so we can use HPLC (SEC) as a
simple, convenient, rapid, reproducable, and relia-

ble method for seperation of M. gallisepticum LP

height 173.55 mAU and best curve resolution 64 kDa in highly pure form.
(Table 5) and (Fig. 6).
Standard Chromatogram Integration
proteil_l = i | ]
hror o Ret ti Peak Hei )
chromatogram o Mo | MU | Name | mAU | Amav
‘ : 1 6.800 P1 12.957 | 19.61
‘ 2 19721 P2 ] 10.914 | 24.69
1 ' 7 3 110981 P3| 9379 55.70
. = Tot 033.25 | 100.00
T ey al
08 L1 N
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Fig. (1): Electrophoretic pattern of M. gallisepticum protein ﬁ"actimgis
separated by HPLC.

Lane 1: low molecu]ar weight standard (Pharmacia)
Lane 2: M. gallisepticum whole cell protein

- Lane 3: M gallisepticum (fraction 1, batch 1)

Lane 4: M. gallisepticum (fraction 2, batch 1)

Lane 5: M. gallisepticum (fraction 3, batch 1)

Lane 6: M. gallisepticum (fraction 1, batch 2)

Lane 7: M. gallisepticum (fraction 2, batch 2)

" Lane 8: M. gallisepticum (fraction 3, batch 2)

Lane 9: M. gallisepticum whole cell protein.
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Fig. (2): Immunoblot of M. gallisepticum protein fractions separated by
HPLC against M. gallisepticum positive serum.

- Lane 1: M. gallisepticum (Fraction 3).
Lane 2: M. gallisepticum (Fraction 2).
Lane 3: M. gallisepticum (Fraction 1).
‘Lane 4: Low Molecular weight standard (Pharmacia).
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Table (1): Optimization of the wavelength.

Wave Chromatogram Integration
length
No. IR:L _ Peak | Height Ret.
Time min | Mame | mAl Area %
1 5.99 P1]1593 | 10.74
. 2 71.31 P2]1325]| 2391
210 nm 3 | 978 | P3|13.69]| 20.05
1 4 11.11 P4 16.05| 4530
Total 58.91 | 100.00
T Ret. | Peak | Height | Fet
' | Timemin | Name | mAU | Area%
| 5.99 P1| 938 | 11.79
2 7.30 P2| 738 | 2481
220 nm 3 9.77 P3| 7.53 | 2089
4 11.09 P4] 817 | 4251
Total ~132.46 | 100.00
" Ret | Peak | Height | Ret
: Time min | Mame | mAU Area %
1 5.99 Pl| 6.28 | 51.35
2 7.03 P2( 125 | 477
240 nm 3 9.77 | P3| 3.68 | 4038
4 11.09 | P4L 061 | 1.50
Total 12.26 | 100.00
W e | e o |
1 5.99 P1]13.31| 53.62
2 7.39 P2l 19 5.44
280 nm 3 9.75 P3| 6.08 | 19.36
4 1112 | P4 4.10 | 2138
Total 25.39 | 100.00
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Table (2): Optimization of mobile phase concentration.

Mobile phase Chromatogram e
apw

1.
Ul o TR | Peak [ Heign | |Re
: |1 | Time min | Name | mAU | Area%
VRSO ! 1 | 687 | P1 [2596] 85.14
s e Rl ¢ R | [ [ w ] ass [ Jesd
] 3 1912|000 o4
- e | [ Totl 30.53 | 100.00

Ret | Pesk | Hegn | Re

6522 | P1 | 30.062 | 24.12

10490 | P2 | 17573 | 2225

| 02mNaH, PO, 11.838 | P3 | 44219 | 3764

418 | 112

15761 | PS5 | 438 | 5.33

o | | e [ e | B |
-
Lk
~
A,

'17.389 | P6 | 3.019 | 954

Total 103.388 | 100.00




Table (1): Optimization of the wavelength.

Wave Chromatogram Integration
length
No. ‘Ret. | Peak | Height [ Ret
Time min | Mame | mAU Area %
1 5.99 P1|1593| 10.74
2 7.31 P2|13.25]| 2391
210 nm 3 9.78 | P3| 13.69| 20.05
4 11.11 P4 ) 16:05| 45.30
Total 58.91 | 100.00
T 1. Tir:: 48 bf;anmkm Ijnmfth,rt ﬁfc? %
bt 1 | 599 | P1]938 [ 11..79
2 7.30 P2| 738 | 24.81
220 nm 3 9.77 P3| 7.53 | 20.89
4 11.09 P4 | B.17 42,51
| | [Total 32.46 | 100.00
No. . Ret. . Peak | Height Ret
Time min | Mame | mAlLl Area %
1 5.99 Pl )| 628 | 51.35
2 7.03 P2| 1.25 6.77
240 nm 3 977 | P3| 3.68 | 40.38
4 11.09 P4 | 0.61 1.50
Total 12.26 | 100.00
e “Rel. | Peak | Height | Ret
Time min | Mame | mAU Area %
1 5.99 Pl | 13.31 | 53.82
2 7.39 P2| 1.9 5.44
280 nm 3 9.75 P3| 6.08 | 1936
4 11.12 P4 | 4.10 21.38
Total 25.39 | 100.00
Table (2): Optimization of the mobile phase concentration.




Table (4): Optimization of flow rate.

flow Rate Integration 2
o, Rﬂ.llm: Peak Height Ret.

min Hame mAlLl Area %

I | 126 [P1 | 411 | 537

- 2 | 218 [P2 | 1405 | 1005
RS 3 [ 244 [P3 | 1358 | 2796
4 | 340 |P4 | 1,75 | 22.82

= L5 [ 386 [Ps | 1124 | 335

ol | Total 5541 | 100.00

I_Nm Ret.tme | Peak | Height | Ret |

. min Hame mALl Area ¥

T | 6310 [P1 | 3681 | 13.60

7 | 6342 [F2 | 3665 | 1673

3 | 6370 |P3 | 0843 | 0.14

; 4 | 16061 |P4 | 677 | 1361

Flow 5 ml/ min 5 19449 [P5 | 33.18 | 5591
Total 114.63 | 100.00 |

No. Ret. time | Peak Height Ret.

_min__} Name mAL Area %

T 10795 |P1 | 21476 | 4607

: 2 | 11592 (P2 | 1320 | 152

Flow 3 ml/ min 3 |17414|P3 | 7830 | 12.70
4 | 19684 |P4 |"29.135 | 37.76

5 22480 [P5 | 2539 | 1.95

Total 62300 | 100.00
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icum culture.

Table (5): Optimization of pH of the M. gallise
pH Chromato,

Integration Lo
Ret. tims Peak Height Rer
min Mame mAL Area % |
6.010 Pl 9.145 | 13.48
7.4 7.524 2 2.041 3.02
- 11.233 P3 11.953 | 83.50
23.139 | 100.00
Prak Helght Ret.
Hame mALl Ares %
Pl 12.895 | 23.62
P2 5.630 | 5.90
5.4 P3 26.286 | T0.48
44.812 | 100.00
Ft. time Peak Heigha Hea,
min__ beme maAL Area %
6.013 Pl 12500 2.15
6.791 P2 | B5.657 38,59
5.7 9.631 P4 | 29531 14.01
11.058 P51 44795 23.25
.l 72.483 | 100.00
Ret. Peak Height Rt
Tims Mame mA Ll Ares %
min
6.820 P1 16.483 16.13
5.45 9.850 | P2 | 30.801 | 27.99
11.144 | . P3| 36.636 55.88
B3.920 | 100.00 |
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Effect of wave length on resolution

210 220 240 280

wave length

Fig. (3): Effect of wave length on the resolution.

Effect of injection volume on
resolution

Resolution

20 40 200 300

Injection volume

Fig. (4): Effect of injection volume on the resolution.

635




Effect of flow rate on resolution

resolution

Flow tate

Fig. (5): Effect of flow rate on the resolution.

Effectof pH of the culture on the resolution

Resolution

Fig. (6): Effect of pH of the culture on the resolution.
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