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S0pg/mL 2. 0 10 20 30 45 60 120 min
45 ~ 120 min P>0.05
120 min 50pg/mL 45 ~ 60
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38.5C 4.
91.3%
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IVM-IVF-1VC
IVM-IVF-1VC
1
GAG 1.1
12 3 3
! ’ 6  SmL 2mL DM
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10,L 100
5 200
1.2.2 HOST Revell 1.3
0 25pL 1pg/mL TALP
7.35g - 2H,0 13.51g CcocC 1
1000mL 200pL. 38.5°C 45min 100pL 18 ~ 22
2% 300 10pL 400 SpL
5 3.5x 10° ~4 x 10°  /mL 38.5C 5%
200 CO, 17h
TCM-199
1.2.3 Hoechst33258/CTC 48h
10pL.  ImL mTyrode's 38.5C 1.4
20min 1 396uL 4L 3
Hoechs33258 3min SPSS8.0  Kolmogrov-Smirnow  Levene
2 1.5mlL ImL 3%  PVP
PVP 500 x g 6min
3 50p. mDPBS SPSS 8.0 ANOVA
4 45uL 45p1,  CTC P <0.05
8ul12.5% 5
10pLL 2
Leica DMLB 400 2.1
Hoechst33258 510 25 50  100pg/mL
1000 CTC 38.5C 45min P <0.05
F 50  100pg/mL
B 100pg/mL
AR 1
1
Table 1 Effect of heparin concentration on in vifro capacitaion of goat spermatozoa
Heparin Sperm Hoechst HOST Acrosome Capacited
concentration/ pg/mlL motility negative sperm/ % positive sperm/ % intact sperm/ % sperm/ %
0 86.1+5.0° 92.6+3.1° 93.5+£2.2% 96.1+1.2° 5.6+£5.8"
5 85.9+6.3" 92.3+4.5° 93.0+1.9" 92.8+4.8% 14.1+3.3
10 84.5+4.5" 92.9+1.9" 93.0+£2.5" 92.5+6.2% 32.5+2.8°
25 84.8+1.7% 92.3+£5.5" 92.7+4.6" 89.1+2.5 45.2+£4.5°
50 86.6+6.3" 92.7+4.1° 91.5+5.8" 87.6+3.1% 54.9+5.2¢
100 86.9+3.9" 92.0+2.5° 91.0+2.0° 73.1+2.2 56.0+5.0°
a b ¢ d Values with common letters in superseripts did not differ significantly P >0.05 .
2.2 P <0.05 2
50pg/mL 38.5C 0 2.3
10 20 30 45 60  120min 50pg/mL 15 37 38.5
45 ~ 42°C 45min 42°C 38.5C
120min P > 42°C
0.05 120min P <
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0.05 38.5C
42°C 38.5C
42°C 3 P <
2.4 0.05
4
50pg/mL 38.5C 45min 91.3% 72.2% P<
30min 0.05 81.2% 65.0%
2
Table 2 Effect of treatment duration on in vitro capacitation of goat spermatozoa
Heparin treatment Sperm Hoechst HOST Acrosome Capacited
time/min motility negative sperm/ % positive sperm/ % intact sperm/ % sperm/ %
0 91.0+3.5° 93.1+6.3* 94.5+2.9° 95.7+2.5% 5.5+6.4"
10 89.5+4.2¢ 93.1+4.5% 94.0+5.2¢ 93.6+4.1* 16.5+6.2
20 88.2+0.5" 93.0+1.6" 93.8+4.4° 91.0+2.5% 29.5+5.0¢
30 87.6+1.1° 92.8+0.4% 92.5+3.6° 89.5+6.2% 43.9+3.2
45 85.8+2.2° 92.5+3.5% 92.0+1.5° 87.0+5.8" 54.1+2.1°
60 83.5+3.0" 90.2+6.1° 90.5+4.8" 83.8+1.5" 56.5+5.9°
120 75.2+4.8 80.3+2.5" 79.5+2.2 82.5+4.9 60.0+2.8°
a b ¢ d e Values with common letters in superscripts did not differ significantly P >0.05 .
3
Table 3 Effect of temperature on in vitro capacitation of goat spermatozoa
Capacitation Sperm Hoechst HOST Acrosome Capacited
temperature/ °C motility negative sperm/ % positive sperm/ % intact sperm/ % sperm/ %
15.0 84.9+0.3° 92.4+1.5" 92.0+1.4° 95.0+1.0" 9.5+£3.0°
37.0 84.6+£3.5° 91.7+0.2° 90.3+4.5° 92.3+5.8" 20.7+2.4°
38.5 86.3+£5.1° 90.7 +4.1° 89.5+5.8" 87.2+2.0° 55.2+3.5¢
42.0 63.5£2.5" 80.5+0.8" 79.4+3.4" 73.420.9 67.5+5.9

a b ¢ d Values with common letters in superscripts did not differ significantly P >0.05 .

4
Table 4 Effect of oviductal epithelial cells OEC and cumulus cells CC on in vifro capacitation of goat spermatozoa
Hoechst HOST Acrosome Capacited
Cell type Sperm motility
negative sperm/ % positive sperm/ % intact sperm/ % sperm/ %
Control 86.6+2.5° 90.4+6.2° 90.0+3.5° 88.0+6.4" 55.8+£2.2°
OEC 85.3+5.2° 92.9+4.5° 93.4+6.5 87.7+3.1° 71.2+5.0°
CC 85.0+1.5° 92.4+0.5° 93.0+3.8° 87.5+2.8° 54.5+3.6

a b ¢ d Values with common letters in superscripts did not differ significantly P >0.05 .

100p+g/mL
3
50pg/mL
Fukui  *
7 10pg/mL 60min
Palomo " Mogas " 100 Gliedt 7
pg/ml Izquierdo ¥ 50pg/mL 4h
50pg/mL
60min

50 100pg/mL © HERZEMEMIFRFATIRESHIEE http://journals. im. ac. cn
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23 37°C
38.5C 42%C
42°C
213
Guyader »
30min
Lo
Gutierrez
1h
Ellington ~ *
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Studies on in vitro Capacitation of Goat Spermatozoa by Heparin Treatment

ZHOU Jia-Bo WU Yan-Guang LIU Li-Qing LUO Ming-Jiu
CHANG Zhong-lLe TAN Xiu-Wen LIU Na TAN Jing-He "
Shandong Agricultural University — Tai-an 271018  China

Abstract  Systematical studies are lacking on the influencing factors and mechanisms of the heparin enhanced sperm
capacitation although many studies have shown that heparin enhanced sperm capacitation. The effect of heparin concentration
and exposure time incubation temperature and co-culture with oviductal epithelial cells or cumulus cells on goat sperm
capacitation were investigated in this study. The motility membrane and acrosome integrity and capacitated percentage of goat
spermatozoa were assessed after different heparin treatments and rates of fertilization and embryo cleavage were compared after
in vitro insemination of oocytes with spermatozoa capacitated by different heparin treatments. The major results are summarized as
follows 1 When spermatozoa were capacitated with heparin at 5 10 25 50 and 100pg/mL for 45 min 50 and 100pg/mL
heparin treatments produced the highest capacitated percentages of 55% and 56%  respectively but the percentage of
spermatozoa with intact acrosomes in the 100pg/mL heparin treatment decreased significantly P <0.05 in comparison with that
in the control group indicating that the optimal heparin concentration for goat sperm capacitation would be 50pg/mL. 2

Capacitated percentage of spermatozoa increased with extension of treatment time when goat sperm were treated with 50pg/mL
heparin for 0 10 20 30 45 60 or 120 min. Although heparin treatments for 45 to 120 min did not differ significantly P >
0.05 in capacitated sperm percentages sperm motility and membrane integrity decreased significantly when treated with heparin
for 120 min. This suggested that the optimal exposure time of heparin at 50p.g/mL for goat sperm capacitation would be 45 to 60
min. 3 Significantly higher capacitated percentages of spermatozoa were obtained when goat sperm were treated at 42 and 38.5
°C than at 15 and 37 C but sperm motility and acrosome integrity were significantly lower when spermatozoa were treated at 42
°C than they were treated at other temperatures. Temperature of 38.5 °C would therefore be the optimal temperature for goat
sperm capacitation. 4 The capacitated percentage of spermatozoa was significantly higher when goat sperm were co-cultured with
oviductal epithelial cells than when treated with heparin alone or co-cultured with cumulus cells but sperm motility and
membrane and acrosome integrity did not differ significantly among the three treatments. Rates of fertilization 91.3% and
cleavage 72.2% were significantly higher in the oviductal epithelial cell co-culture group than those in the heparin alone
group. This indicated that co-culture with oviductal epithelial cells significantly enhanced goat sperm capacitation by heparin

treatment .

Key words spermatozoa capacitation heparin in vitro fertilization goat
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anti-HAV Monoclonal Antibody
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JIA Qian'~ LI Chuan®  LIANG Mi-Fang’
Shijiazhuang 050015  China

Chinese Center for Disease Control and Prevention Betjing 100052  China
Abstract In order to obviate the drawbacks of plasma immunoglobulins the whole molecular recombinant human
anti-HAV hepatitis A virus monoclonal antibody anti-HAV IgG  produced and secreted by rCHO cells was purified
and its physicochemical properties were extensively characterized. The rCHO cells were cultured in serum-free
medium and the supernatants were collected. The recombinant human IgG molecules were sequentially purified by
ultrafiltration  rProtein A Sepharose Fast Flow affinity chromatography ion exchange chromatography and
diafiltration. In affinity chromatography prior to the target protein elution an intermediate high salt wash step was
inserted different pH and salt concentrations were evaluated for the capacity of removing host cell DNA. The yield of
the downstream purification process was approximately 40% . The purity of anti-HAV IgG thus generated was assayed
with SEC-HPLC method integration result showed that the monomeric IgG content was more than 99 % . Western-blot
was carried out with AP-antiHuman IgG  Fab specific and AP-antiHuman IgG  Fe specific  respectively the blot
result demonstrated that the anti-HAV IgG is human antibody with Fab and Fc structure. The specific anti-HAV
activity determined by ELISA was 100 IU/mg with anti-HAV immunoglobulin as the working standard reference.
Ligand leakage in the eluate of the affinity column was approximately 32 ng/mg IgG  while after further purification
steps it was decreased to less than 2 ng/mg IgG. Residual host cell DNA was monitored with solid dot blot assay
DNA can be removed effectively with intermediate high salt wash step in the affinity chromatography. Free sulthydryl
content of anti-HAV IgG was assayed with fluorescent spectrophotometer the low molecular weight bands appeared in
non-reducing SDS-PAGE may be caused by the presence of free sulthydryl. The endotoxin content was less than 1EU/
mg examined by standard LAL test procedures. Anti-HAV IgG prepared with this process is able to fulfill the
regulatory requirements of State Food and Drug Administration for recombinant products.

Key words  recombinant human anti-HAV monoclonal antibody protein purification affinity chromatography

residual rProtein A content

Recombinant human or humanized monoclonal

antibodies mAbs are becoming increasingly important as
therapeutic pharmaceuticals in biotechnology corporations
especially in the prevention and therapy of cancer and
HAV is a
wide spread pathogenic agent. In developing countries
and in rural areas of developed countries hepatitis A is
it can cause

virus-induced diseases. Hepatitis A virus

still a kind of severe infectious disease
nearly 200 ~ 300 thousand people infected each year and
sometimes it can even become prevalent in certain area.
To date there is no specific therapeutic pharmaceutical
for HAV infection. The biological products usually used
clinically are mainly of plasma source such as
immunoglobulin which has been used in clinic for many
years ' . These plasma products may contain some
potential undetectable agents and the
concentration of specific antibody protein is relatively low.
To overcome these drawbacks we have developed a
anti-HAV  monoclonal antibody

pathogenic

recombinant human

Received 08-06-2003

preparation for pre-exposure prophylaxis of normal and
risky people in HAV prevalent area  short term
prophylactic immunization of domestic and foreign
tourists and for the treatment of HAV infectious patients.

HAV vaccines are becoming popular recently
including inactivated > and attenuated or recombinant *
products  these vaccines are effective in pre-exposure
prophylaxis  but can do little under post-exposure
conditions. At this time the passive immunization is
needed so anti-HAV IgG can makeup. We report in this
study the establishment of a practical downstream
purification process of anti-HAV IgG  and the
characterization of the physicochemical properties of the
product.

1 Materials and Methods
1.1 Cell culture with serum free medium
The recombinant cell line secreting anti-HAV mAb

was provided by professor Liang Mifang®  Chinese

This work was supported by Grant from the National High Technology Research and Development Program of China 863 Program  No. 2002AA273339 .
* Corresponding author. Tel 86-311-6680877 Fax 86-311-6685346 E-mail jq2056 @ sina. com
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Center for Disease Control and Prevention. The anti-HAV
mAb is a human derived mAb of IgGl subtype. The
medium used for cell propagation is DMEM  GIBCO
containing 10% FBS and 5 x 107" mol/L. Methotrexate
MTX  the serum free medium used for production is
CCM-5 Hyclone .

Cells from the cell bank were propagated in a series
of T-flasks and finally inoculated into roller bottles roller
bottles and roller bottle apparatus were obtained from
BELLCO Corporation. After inoculation cells were
cultured in DMEM for 5 to 7 days and then the medium
was changed to serum free and supernatants were collected
and replaced every other day.

1.2 Chromatography equipment

Waters'" 650E Advanced Protein Purification System
was purchased from Waters Chromatography Division of
Millipore Corporation ~ Gradikrac FPLC System was
obtained from Amersham Biosciences Uppsala
Sweden .

1.3 Chromatography medium

rProtein A Sepharose Fast Flow Sephadex G-25
Medium and SP Sepharose Fast Flow were all products of
Amersham Biosciences Uppsala Sweden .

1.4 Purification process

The cell culture supernatants
microfiltered to remove cell debris and then ultrafiltered
using membrane with MWCO 50 kD to 10-folds of initial

concentration. The concentrated fluid thus produced was

collected were

loaded on rProtein A SFF column pre-equilibrated with 20
mmol/L. PB pH7.0. After sample loading
was first washed with equilibration buffer until the

the column

ultraviolet absorbance at 280nm decreased to baseline

then washed with a high salt solution of 20mmol/L. PB +
1mol/LL. NaCl pH8.0 for 4 column volumes. Finally the
anti-HAV mAb was eluted with 100 mmol/L Glycine
pH3.0. The eluate was immediately neutralized with
neutralization buffer of 2 mol/L Tris HCl pH7.5.

After buffer exchange using Sephadex G-25
Medium the sample was loaded on an ion exchange
column SP SFF pre-equilibrated with 20 mmol/L. NaAc-
HAc pH5.2. The target protein was eluted with
discontinuous salt gradient steps. The eluate collected was
finally diafiltered to the formulation buffer.

1.5 Anti-HAV IgG immunological activity assay

Regular ELISA assay was
inactivated HAV as the antigen coating solution and anti-
HAV immunoglobulin as working standard reference 76
[U/ml. Institute  for the Control  of
Pharmaceutical and Biological Products .

1.6 Protein concentration assay

The Bradford method was used according to the
method described in reference 5 .

1.7 Sodium dodecyl sulfate polyacrylamide gel
electrophoresis SDS-PAGE

The reducing and non-reducing SDS-PAGE were run
according to the method outlined in reference 6 .

1.8 Size exclusion chromatography SEC-HPLC

carried out  with

National

The purity of anti-HAV lgG was measured by gel
filtration on an analytical column of Superdex 200 HR 10/
30 V, =23.6 m. Amersham Biosciences Uppsala
Sweden  run on Waters HPLC system ~ Waters
Associates Milford USA . The column was equilibrated
with 100 mmol/L. PB pH7.0 the flow rate was 0.5 ml/
min the volume of sample loaded was 50pl  the
monitored wavelength was 280nm.

1.9 Western blot

After non-reducing SDS-PAGE  the protein was
electrotransfered  from the polyacrylamide gel to
nitrocellulose membrane. The membrane was incubated
with AP-antiHuman IgG Fab specific and with AP-
antiHuman IgG Fe specific respectively then substrate
was added for color development.

1.10 Isoelectric focusing

PHARMACIA PHAST System and precast IEF 3-9
gel all were obtained from Amersham Biosciences
Uppsala Sweden were used the gel was silver stained
after focusing. The focusing of the gel and subsequent
staining were performed according to the recommended
procedure of the manufacturer.

1.11 Residual DNA content assay

Total DNA extraction from host cells was carried out
following the steps outlined in reference 7 .

Solid dot blot assay was used to monitor the residual
DNA using DIG High Prime Labeling and Detection
Starter Kit
conducted following the kit instruction manual .

1.12 Residual rProtein A content assay

Protein A ELISA Kit  IMMUNSYSTEM AB
Uppsala Sweden was used. The assay was executed in
accordance with the kit instruction manual .

Boehringer Mannheim . The assay was

In the presence of IgG the Protein A content assay
To avoid this
disturbance the standard references of Protein A were
made with known amounts of IgG. The IgG solution added
to the standard references was Human Immunoglobulin for
Intravenous Use purchased from Liuzhou Biological
Product Division of Guangxi Beisheng Pharmaceutical
Corporation.  The IgG

may be interfered to some extent.

concentrations in  standard
references and in samples were all adjusted to 0.25
mg/mL.
1.13 Free sulfhydryl assay

The assay was done according to the method
described in reference 8 . Free sulfhydryl was
fluorescent derived and then assayed with HITACHI F-
2500 fluorescent spectrophotometer.
1.14 Endotoxin test

The Tachypleus Amebocyte
Zhanjiang A&C Biological Lid the sensitivity was 0.25
EU/mL. Standard LAL test procedures were followed in
accordance with Chinese Pharmacopoeia.

2 Results

2.1 Purification process

Lysate was from
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intermediate high salt wash step before the target protein
elution we had tested with different pH and salt
concentrations i.e. 20 mmol/L. PB + 0.5 mol/L. NaCl
pH7.0 20 mmol/LL PB + 1 mol/L. NaCl pH7.0 20
mmol/L. PB + 0.5 mol/L NaCl pH8.0 and 20 mmol/L. PB
+ 1 mol/L NaCl pH8.0. The flow through solution under
each wash condition was collected and residual DNA
content was assayed. In respect to the salt concentration

1.0 mol/L. NaCl gave much better results than 0.5 mol/L
NaCl in removing host cell DNA  while raising the salt
concentration to 1.5 mol/L. gave no further improvement

in respect to pH pH8.0 gave better results than pH7.0.
2.1.2 SP SFF ion exchange chromatography The eluate
of rProtein A SFF was processed on Sephadex G-25 for
buffer exchange then loaded on SP SFF column pre-
equilibrated with 20mmol/L. NaAc-HAc pH5.2. A
continuous salt gradient from 0 to 1 mol/LL NaCl was
applied and anti-HAV IgG was eluted in the place of
about 0.3 mol/L. NaCl. To get higher purity we used
0.15 mol/L. salt concentration to wash out traces of the
impurities  then applied 0.3 mol/L salt to elute anti-HAV
IeG.

2.2 Purity assay

2.2.1 SEC-HPLC Anti-HAV IgG produced from the
purification steps was assayed with SEC-HPLC the
monomeric IgG content was more than 99%  the small
peak in the profile represented solvent in sample  Fig.

1.
035}

030F
025F
E: 020F
0.15F
§
010} %
0.05F ; H
0.00 pry 7 ; ! ST' ; .'A \ : ;
500 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00 50.00
t/min
Fig. 1 SEC-HPLC analysis of purified anti-HAV IgG

The small peak at retention time of 37min represented solvent
was induced by the buffer used in anti-HAV IgG sample

2.2.2 SDS-PAGE The reducing SDS-PAGE assay of
anti-HAV IgG revealed two distinct bands corresponding
to heavy and light chain respectively Fig. 2 . While in
non-reducing SDS-PAGE ~ except the main band
corresponding to 150 kD there were still several regular
faint bands below Fig. 2 .

2.2.3 Isoelectric focusing The isoelectric point of IgG
is relatively high since there are abundant basic amino
acids in IgG molecule. The pl of anti-HAV IgG was not
homologous but distributed in a range of 8.4 t0 9.3 the
distribution range of samples prepared from different
batches was identical Fig. 3

2.2.4 Western blot  Anti-HAV  IgG can bind
specifically with AP-antiHuman IgG  Fab specific and

AP-antiHuman  IgG Fe  specific respectively

demonstrating that anti-HAV IgG contains human IgG Fab
and Fe structure  is human whole molecule antibody .

1 2 3 4 5 6 7
kD
™ > - —150
- — 100
- ey W g —30
- —35

---‘-_25

—15

Fig. 2 Reducing and non-reducing SDS-PAGE analysis of
purified anti-HAV IgG  10% ~ 15% gradient gel
1 2 3 purified anti-HAV IgG  non-reduced
45 6 purified anti-HAV IgG  reduced
7 molecular weight standard * Sigma Product No. M 0671

pl 1 2 3 4 5
9.30—

8.65— == R —_—
8.15—

—
=3 $
= -
— -

735— - -
585— i i
35— - —_—

Fig. 3 IEF analysis of anti-HAV IgG precast IEF3-9 gel

1 5 pl calibration marker Amersham biosciences

2 3 4 purified anti-HAV IgG

Fig. 4 Western blot analysis of anti-HAV IgG
1 2 3 incubated with AP-antiHuman IgG Fc specific
4 5 6 incubated with AP-antiHuman IgG Fab specific
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2.2.5 Free sulthydryl content Free sulthydryl content
of anti-HAV IgG determined in nondenatured condition
in phosphate buffered saline was 0.2 mol/mol in

denatured condition  6mol/L guanidine hydrochloride
was 0.7 mol/mol.
2.2.6 Host cell DNA content Residual DNA content of
anti-HAV IgG was less than 50 pg/mg. In rProtein A SFF
affnity chromatography high concentration of host cell
DNA could be detected in flow through fluids during the
intermediate high salt wash step.
2.2.7 Residual rProtein A content assay During the
purification process the rProtein A content of anti-HAV
IgG differed significantly. The average level of rProtein A
content in eluate of rProtein A SFF was 32 ng/mg IgG
while after ion exchange chromatography the content
decreased to below 2 ng/mg IgG.
2.2.8 Endotoxin content assay The endotoxin content
of anti-HAV IgG preparation was less than 1EU/mg.
2.3 Immunological activity assay

The specific immunological activity of purified anti-
HAV IgG was 100 IU/mg. The yield of anti-HAV activity
in purification process was in average 40% .

The specific activity and yield of every process step
was listed in table 1.

Table 1 The specific activity and yield of every process step

Process step aclivisl%\)f 7011%0/"1% Pur;:zzwn Yield/ %
Cell culture supernatant 12 1 100
Ultrafiltration concentration 13 1.1 92
Affinity chromatography 95 7.9 65
Sephadex G-25 desalting 95 7.9 62
Ton-exchange chromatography 100 8.3 50
Diafiltration 100 8.3 40

3 Discussion

Protein A affinity chromatography is the principal
method for purification of antibodies mainly due to the
high selectivity and recovery. But the affinity ligand
Protein A may sometimes leak from the column’ and
contaminate the preparation. Immunoglobulins react with
Protein A in vivo and may cause anaphylactic reactions.
Contamination of Protein A may also cause false results in
immunological assays. Thus Protein A ligand leakage into
the elution pool is a major issue in the pharmaceutical
industry .

From the result of our study the Protein A ligand
leakage did exist in a relatively high level about 32ng/mg
IgG  but most of the leaked affinity ligand could be
cleared from the antibody preparation by the followed
purification steps to the level of less than 2 ng/mg lgG .
To date there is no defined limitation requirement from
SDA as to the Protein A content in recombinant antibody
product that is destined for use in clinical applications
the secure content range should be acquired depending on
the accumulation of animal experiment results.

As to the formation of low molecular weight bands in

non-reducing SDS-PAGE
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there are several kinds of
explanations We think it is more reasonable to
explain this phenomenon as arising from the presence of
free sulthydryl in antibody molecules ® . Tt' s well known
that IgG mAbs are composed of two heavy and two light
chains covalently linked by interchain disulfide bonds
and each domain of the heavy or light chain contains one
additional disulfide bond. Native IgG mAbs with
completely formed disulfide bonds should not bear any
free sulthydryl. But during the culture process and/or
protein folding process in the endoplasmic reticulum the
formation of some mAbs containing free sulfhydryl may
occur and the majority of these sulthydryls reside within
a solvent-inaccessible region. So under nondenaturing
conditions such as in SEC-HPLC the IgG molecules
containing free sulthydryl can maintain intact four-chain
structure through the strong non-covalent interchain
interactions and seem to be homologous while under
denaturing conditions such as in SDS-PAGE
covalent interaction was disrupted and the chains without

the non-

disulfide bond linkage become dissociated so faint bands
with low molecular weights were revealed. This can be
verified from free sulthydryl determination. Under
nondenaturing condition in PBS solution the free
sulfhydryl content was 0.2 mol/mol IgG  while under
denaturing condition 6mol/L. guanidine hydrochloride
the content of detected sulthydryl was 0.7 mol/mol IgG.
The value was much higher than that of previously
reported by Zhang Wei etc ®
difference calls for further investigation.

The isoelectric points of antibody molecules are
usually high which is characterized by the amino acids
composition. Within the stabilizing pH range the IgG
molecules usually charged with abundant cations and can
bind strongly with negatively charged endotoxin and

the reason for this

nucleic acid. In large scale purification process of
recombinant mAbs

removing is endonuclease Benzonase . But Benzonase is

the usually used reagent for DNA

expensive and the residual Benzonase may become a new
contaminant of mAbs since there has been evidence that
Benzonase can induce chromosomal aberrations in CHO

12 13 . . .
. In order to clear endotoxin and nucleic acid

cells
cost-effectively we introduced the high salt wash step to
disrupt the static interaction between the IgG and
endotoxin or nucleic acid. This wash step was very
effective  the level of residual host cell DNA left in anti-
HAV IgG was much lower than required by SDA and the
endotoxin level could meet the requirement of SDA for
injection pharmaceuticals.

The purity index of anti-HAV IgG produced with
above process could fulfill the criteria of SDA. From
ELISA results that the specific immunological activity of
anti-HAV IgG was about 100 TU/mg we can predict that
2 mg of anti-HAV IgG will be enough to provide full

protection for adult. All these data demonstrated that we

crauddkgetzanti-HEAY sheGrwith highy purity: and, high agtivity,



