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ABSTRACT

Hansunella polymorpha is extensively used as production strain for expressing recombinant proteins including recom-
binant Hepatitis B surface antigens (HBsAg). HBsAg is expressed in H. polymorpha and remains bounded to the mem-
brane. Yeast cells are having very tough cell wall because of this; there is very little effect of chemicals on yeast cells
for disruption. Some enzymes act on the yeast cells to break open the content, but their application is not feasible for
industrial purposes. We established the cell lysis by using the mechanical disintegrater which gives more than 85% of
cell lysis in one shot. This cell lysate was subjected to different types of chaotropic agents in different concentrations
to selectively leach out the membrane bound HBsAg. Each chaotropic agent showed different levels of effect during
extraction. The highest protein quantity was recorded with sodium chloride and least was with urea. Further, the qual-
ity of HBsAg extracted using urea was superior in comparison with other chaotropic agents. It was also found that the
enrichment of HBsAg was found to be more in potassium thiocynate. In another experiment, the cells were exposed to
the non-ionic detergents (triton X-100) before subjecting to the cell lysis. We found that there is strong link between the
treatments of cells with non ionic detergent and leaching of the membrane bound protein. Very less protein could be
extracted from the cells which are not exposed to non-ionic detergent. This was confirmed by running several experi-
ments keeping the entire cell lysis parameters constant, only cells were either exposed or non exposed.
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virus infection. It was having several complications and
threat of transferring other viral agents to the recipient
During the early development of vaccine hepatitis B sur-  and it too difficult to have mass vaccination because
face antigen,protein were purified from infected human of limited supply of vaccine. To overcome these prob-
plasma and used as a vaccine to prevent hepatitis B lems the HBsAg genes have been cloned and expressed
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in E. coli, yeast cells and mammalian cells to reduce
the dependency on plasma. The synthesis of HBsAg
recovered as 22 nm particles in yeast cells (Hsieh ef al.
1995), which is similar to the HBsAg isolated from the
human plasma (Wijnendaele et al.1987; Wijnendaele
et al. 1989, Pointek et al., 2000; Gerd Gellissen 2012).

HBsAg is a lipoprotein, the Escherichia coli expressed
HBsAg was devoid off lipid portion so it was not use-
ful for vaccination. To overcome this issue the gene for
HBsAg was cloned into Yeast, it expressed the correct
molecule but the protein was remained bound to the
membrane. Yeast is surrounded by very thick and tough
cell wall and its not easy to break open the way it is per-
formed for bacteria and mammalian cells. Several meth-
ods have been tried to break open the cell wall, (Zhang et
al., 1999; Wijnendaele ef al., 1989 Pointek et al., 2000;
Gerd Gellissen, 2012).

Traditional extraction techniques often involve
harsh and extreme conditions like high pressure could
potentially of damaging the desired products or limit
yields. Enzymatic digestion breaks open the cell wall but
its application is limited to the lab and its not feasible
for industrial perspectives, (Knorr et al., 1979; Wijnen-
daele ef al., 1989). Furthermore, a second step is often
required to break the spheroplasts generated from the
commonly used digestive enzymes (zymolase, glucalase
and/or lyticase). Sonication has been a widely used, suc-
cessful method for cell disruption (Feliu et al. 1998) due
to its speed, ease of operation, and cell lysis ability of
various types, but until now it has only been relevant to
single-sample techniques, (Bardiya 2006, Pointek et al.,
2000; Gerd Gellissen, 2012)

The most popular mechanical methods used for yeast
cell lysis at a lab scale is to agitate the glass beads of
0.5mm diameter and cell suspension in a bead disinte-
grator or simply on vortex mixer for 3-10min in a cold
room or cold condition (Craig et al., 1987; Craig et al.,
1991). But due to the scale-up limitation of the method
and low recovery with high impurity profile its use is
limited to lab. This was replaced with mechanical disin-
trating devise, Dynomill for the disruption of yeast cells.
It is widely accepted because of easy operating and easy
to scale up to handle larger volumes.

After disruption of the cells the next important objec-
tive was to extract the protein of interest from the cell
lysate suspension containing high percentage of impuri-
ties.Chaotropic agents and non-ionic detergents are most
commonly used for the extracting membrane proteins.
(Wijnendaele et al.,1989, Hsieh et al., 1995). Chaotropic
salts react with hydrophobic part of the membrane pro-
teins and solubilized it in the aqueous phase. Such salts
include compounds which contain the thiocynate ions,
halide ions such as iodide and bromide and hypo halides
ions such as perchlorate as cation such as lithium, cal-
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cium and barium (Hurni ef al., 1993; Craig et al., 1987).
Non-ionic detergents have a hydrophilic head group that
is uncharged and are preferred for their ability to break
lipid-lipid and lipid-protein interactions. They have lim-
ited ability to break protein-protein interactions and are
often referred to as non-denaturing detergents and are
used to isolate biologically active membrane proteins.

The high speed centrifugation is found to be the
most effective method to remove the cell debris from
the homogenate suspension, apart from this many other
methods like use of protein aggregating agents example
PEG-600, saturation with ammonium sulphate and non-
ionic detergent polyoxyethylene (9, 5)-p-t-octyl-phenol
(Triton® X-100) found effective methods to aggregate
and separate the cell debris (Howard 1986; Gerd Gellis-
sen Google book ) Under the light of above literature, the
experiments were designed to standardize the yeast cell
lysis and extraction of membrane bound HBsAg using
chaotropic agents and non-ionic detergents.

MATERIALS AND METHODS

Materials: All the raw materials used for fermentation
and ER grade and the chemicals used in the purifica-
tion were extra pure grade. These chemicals are from
Merck Phosphate buffer: Phosphate buffer was prepared
by adding 8.52 g Disodium hydrogen phosphate.12 H,0
(Merck), 0.164 g Sodium dihydrogen phosphate. H,0
(Merck) and 0.742 gm. EDTA into 90ml distilled water.
Adjusted the final pH = 7.7+0.3 and final volume made
up to 100 ml by adding distilled water.Cell lysis buffer:
This was prepared by adding the triton X-100 (%) and
PMSF (10mM) to the phosphate buffer. PNE Buffer: This
was prepared by adding the sodium chloride (100mM)
and EDTA (0.75%) to the phosphate buffer. Triton
X-100 buffer: This was prepared by dissolving the 0.1%,
0.5% and 1.0% of Triton X-100 in PNE buffer, to get
0.1%, 0.5% and 1.0% triton X-100 buffer(s). Tween-
20 : This was prepared by dissolving 0.1%, 0.5% and
1.0% of Tween 20 in PNE buffer, to get 0.1%, 0.5% and
1.0% tween 20 buffer(s). Glass beads: (0.5mm, Willy
A.Bachhofen AG ) Methods:

Fermentation: During the fermentations, H. polymorpha
cells grows on synthetic glycerol based medium. Once,
the cell density reached to the required optical density
(OD) 320-250 OD 600nm, cells were prepared for indica-
tion by slowly withdrawing the glycerol from the feed-
ing medium. Once glycerol level reduced to minimum
level, three methanol shots were given at equal intervals
and then stop the fermentation. In this process methanol
acts as inducing agent for expressing the HBsAg gene.

Cell clarification/ separation: After the completion of
induction process, the cells were subjected to the fil-
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Table 1: Chaotropic agents used for HBS Ag extraction

Sr.# | Tube # | Chaotropic Source | Concentration | Incubation time
agent

1 1 Blank - 16hrs

2 2 Potassium Merck 2000mM 16 hrs
thiocyanate

3 3 Guanidine Sigma 2000mM 16 hrs
hydrochloride

4 4 Lithium chloride Merck 2000mM 16 hrs

5 5 Potassium lodide Merck 2000mM 16 hrs

6 6 Urea Merck 2000mM 16 hrs

7 7 Sodium chloride + | Merck 1000mM 16hrs
PEG (5%)

tration using the tangential flow filtration (TFF) 300kd
NMWLC. These cells further were washed three times
with phosphate buffer to remove the fermented broth
and lower the conductivity. At the end, the retentate
is collected and diluted to required OD. This is starting
material for cell breakage experiments. Alternatively for
small scale preparations, 1000ml fermented broth (50-
60gm/L cell dry weight) was subjected for centrifuga-
tion (6800 rcf for 10 min). Cell pellet was collected and
washed twice with 1000ml of phosphate buffer by re-
suspending the cell pellet and centrifuged at 6800 rcf
for 10 min.

Cell disruptions: Two different types of methods were
used for disrupting the yeast cells. 1. Cell disruption
using the glass beads and vortex machine, and 2.
Automated mechanical disintegrator (Dynomill KDL).
For both the experiments, the starting material used was
cell pellet suspension. Cell disruption by glass beads and
overtaxing: The cell suspension was taken in a 50ml
centrifuge tube and 7.5ml of glass beads were (0.5mm,
Willy A.Bachhofen AG) added to the cell suspension.

The suspension was subjected for vortex for different
timings and cell lysis was confirmed by microscopic
observation.

Cell disruption Dyno Mill KDL: The cell pellet re-sus-
pended into 1000ml cell lysis buffer (1.4% phenylmeth-
ylsulphonylfluoride (PMSF) and made the uniform cell
suspension for cell lysis. This quantity was equally dis-
tributed into pe-labeled five containers. Each container
was labeled with their feeding flow rate by which it was
fed to the Dynomill for cell lyisis. (80-120ml/minutes).
Cell lysis was carried out in a glass bead homogenizer
(Dyno Mill KDL) with 600ml glass chamber and 0.5mm
glass beads (Willy A. Bachhofen AG ). To establish cell
lysis process, the different feeding flow rates were tested
(80, 90, 100,110, 120 ml/minutes) as labeled. We wanted
to avoid the 100% cell lysis because it will contribute
the unwanted proteins in cell lysate, so our target was
to have 70%-750% cell lysis without damaging the pro-
tein of interest. The percent cell lysis was confirmed by
microscopic observation of the cell homogenate and cal-
culated the percentage lysis in approximate figure.

Table 2: Effect of Triton X-100 on HBsAg extraction
Sr.# | Tube # | Contents Triton X-100 | Tween-20 | Remarks
1 1 Whole cell lysate | No No Negative control
2 2 Supernatant from | No No Negative control

cell lysate
3 3 Cell lysate 0.1% No Effect of Triton X-100
4 4 Cell lystae No 0.1% Effect of Tween -20
5 5 Cell pellet 0.1% No Effect of Triton X-100
6 6 Cell pellet no 0.1% Effect of Tween -20
7 7 Cell pellet 0.5% No Effect of Triton X-100
8 8 Cell pellet No 0.5% Effect of Tween -20
9 9 Cell pellet 1.0% No Effect of Triton X-100
10 10 Cell pellet No 1.0% Effect of Tween -20
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Table 3: Percentage of cell disruption

S.No | Flow rate | Number of | Dry cell weight | Cell disruption (%)
(ml/min) | passes

01 80 Single 55 +/-5mg/L 90 to 95

02 90 Single 55 +/-5mg/L 85 to 90

03 100 Single 55 +/-5mg/L 70 to 80

04 110 Single 55 +/-5mg/L 55 to 60

05 120 Single. 55 +/-5mg/L 50

Extraction of HBsAg from Cell lysate: using Chaotropic
agents: After establishing the required percentage of
cell lysis, that is 70-80% lysis further extraction experi-
ments were designed. Arranged 6 polypropylene tubes,
and transferred 25ml cell lysate to each tube as shown
in the table 1. Each polypropylene tube was labeled with
extracting agents plus other details. One tube kept as
negative control devoid off chaotropic agent. To each
polypropylene tube (1-5), Chaotropic agent was added to
get the final concentration 2000mM. All the tubes were
incubated at 8 °C on the rocker plateform for 16hr in cold
room. After incubation period is over, 10ml from each
tube was centrifuged at 6800rcf for 10min in a table top
centrifuge. Supernatants were collected and HBsAg was
estimated by Auszyme® EIA kit method (Abbott laborato-
ries). The total protein contents in all samples were esti-
mated using the Folin Lowry method and purity profile
was checked by SDS-PAGE (Lammeli method ref.).

EXTRACTION BY USING TRITON-X-100 AND
TWEEN-20

In an another extraction experiment, the above cell
lysate (70% broken cells) was treated with two non-ionic
detergents (Triton X-100 and tween-20) at three dif-

ferent concentrations to see the effect on the selective
leaching of HBsAg from the lysed cells. The experiment
is designed as mentioned in the table 2. Tube 1. The cell
lysate was kept as such for incubation with out treating
further, as a negative control for checking the HBsAg in
the whole lysate

Tube 2. First the content of this tube was subjected
for centrifugation, collected the pellet and supernatant
separately and HBsAg was estimated in both (superna-
tant and in pellet).

Tube 3. Taken whole cell lysate and added 0.1% Tri-
ton X-100 and kept for extraction.

Tube 4 Taken whole cell lysate and added 0.1%
Tween-20 and kept for extraction.

Tube 5, 6, 7, 8, 9, 10. Taken equal volume of cell
lysate in six tubes, all six tubes were subjected to cen-
trifugation, collected the supernatant in one container
and pellets were kept separately for treating them with
triton X-100 and Tween-20. Tube 5, 7, 9. In these tubes,
Triton X-100 was added to 0.1%, 0.5% and 1.0% respec-
tively and kept for extraction.Tube 6, 8, 10. In these
tubes, Tween-20 was added to 0.1%, 0.5% and 1.0%
respectively and kept for extraction.

These all above tubes were subjected for overtaxing
and incubated in cold room for 16hrs for extraction with

Table 4: Effect of chaotropic agents on HBsAg extraction.

Sr. no. | Chaotropic Lysate Pellet volume after | Protein HBsAg HBsAg/
agents. volume centrifugation (ml) | (mg/ml) (mg/ml) Protein (ratio)

1 Cell Lysate 25 whole 9.40 0.072 0.0076

2 Control 25 1.8 7.39 0.072 0.0098
supernatant

3 Potassium 25 1.5 7.51 0.050 0.00199
thiocyanate

4 Guanidine 25 1.5 5.24 0.065 0.01124
hydrochloride

5 Lithium chloride | 25 1.3 5.8 0.072 0.01124

6 Potassium lodide | 25 1.8 7.4 0.0115 0.00200

7 Urea 25 1.8 8 0.073 0.00910

8 PEG and Sodium | 25 3.0 4.97 0.071 0.01142
chloride
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LMW= low molecular weight markers, Lane 1: cell lysate Lane 2: Control supernatant
Lane 3: PEG and Sodium Chloride, Lane 4: Urea, Lane 5: Lithium chloride, Lane 6:
Potassium Iodide, Lane 7: Guanidine hydrochloride, Lane 8: Potassium thiocynate.

FIGURE 1. SDS-PAGE of HBsAg extracted from cell lysate using different chaotropic

agents

continuous shaking on rocker platform. The centrifuga-
tion was performed (either before or after the incubation
period) at 6800g for 10 minutes to separate the superna-
tant and collect the pellet. The volume of cell lysate in
each tube was 1.5 ml.

RESULTS AND DISCUSSION

H.polymorpah cell disruption by Vortex: The cell lysis
was performed by subjecting the yeast cells to mechani-
cal agitation in the presence of glass beads (0.55mm)
but it gave 40-45% cell lysis eve after exposing several
times to overtaxing force. H.polymorpah cell disruption
by Dyno mill: The same lysate was passed through the
mechanical cell designator at different flow rates and
following % of cell lysis was recorded. The required cell
lysis that is 70-80% was found to be at 100ml/%.
Extraction of HBsAg from homogenate by chaotropic
agents: For extracting the HBsAg, 70-80% lysed cells

were treated with different types of chaotropic agents
and following results were found as per table no. 4

Extraction of HBsAg from cell lysate by non-ionic
detergents (Tween-20 and Triton X-100): Cell lysate
was treated with different concentrations of nonionic
detergents to selectively remove the membrane bound
HBsAg. The following results were recorded.

Cell disruption: Before establishing the cell lysis
using dynomill, several experiments were conducted
at small scale by playing with various parameters. The
most important parameters were: the size of the glass
beads (0.55, 75, 1.0mm), volume of glass beads, dry
cell weight, flow rate of cell suspension feeding to the
dynomill chamber and agitator speed. A comparative
cell lysis study was also performed by treating the cells
with tween 20 and without treatment. The data of initial
experiments are not shown here which were considered
pre-establishment work. We got few clues from the ini-
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Effect of chaotropic salts
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FIGURE 2. Graphical presentation of effect of chaotropic agents on

HBsAg extraction

tial experiments, like glass beads (0.55-0.75mm)is suit-
able, dry cell weight (40-50mg/L) was working perfectly,
and flow rates (80-120ml/minutes) give the promising
results. Based on this information, other experiments
were planed by fixing: the volume of glass beads 600ml,
size of glass beads 0.55mm, dry cell weight (40-50mg/L)
and agitator speed (2000rpm) were kept constant and
passed the cell suspension with different velocity in the
Dynomil Chamber.

The purpose of cell lysis, is to have limited broken
cells with maximum number of damage cells/damaged
cell wall so that the chaotropic agents can act on them
to selectively remove the membrane bound HBsAg. And
at the same time addition of un-necessary cell compo-
nents can be minimized, which definitely helps in prod-
uct purification.

While establishing the process, fixed all the above
mentioned parameters and the flow rate of the cell sus-
pension was changed with time and samples were col-
lected and analyzed microscopically for the percent cell
lysis. It was found that: 1. As the flow rate of feeding
cell suspension increased from 80-120rpm, the percent-
age of cell lysis started decreasing because cells were not
getting enough residence in the lysis chamber which is
must for breakage. 2. While, at the low flow rate the cell
lysis was very high and lots of broken cells found in the
microscopic field. In this case the cells are staying for
longer time in the lysis chamber and over exposed to the
moving glass beads and because of this they were bro-
ken into pieces. 3. At the high flow rate, the cell lysis is
less and there will be no effect of the chaotropic agents
as the 50% of the cells are not lysate and it will defi-

Table 5: Effect of non-ionic detergent on HBsAg extraction

Sample ID HBsAg Protein | Volume | Total HBsAg | Total protein | HBsAg/ Protein
(ng/ml) (mg/ml) | (ml) (ng/ml) (mg/ml) (ratio)

1 421.2 7.65 1.5 632 11.30 55.06

2 166.9 1.37 1.5 250 20.05 121.82

3 535.8 7.20 1.5 804 10.80 74.42

4 371.0 7.50 1.5 557 11.25 49.42

5 206.8 0.90 1.5 310 1.35 229.27

6 171.0 1.32 1.5 257 1.98 1129.27

7 306.0 0.40 1.5 459 0.60 765.00

8 97.2 0.44 1.5 146 0.66 220.89

9 1208.0 0.78 1.5 1812 1.17 1548.89

10 366.0 0.63 1.5 549 0.95 577.29

11 1423.0 0.69 1.5 2135 1.04 2062.32

12 346.0 0.59 1.5 519 0.87 594.50

1= Cell lysate , 2 = Supernatant from cell lysate , 3= Supernatant with 0.1% triton -X100, 4 = Supernatant with 0.1% Tween-20, 5

= supernatant of sample 3, 6 = supernatant of sample 4, 7= pellet plus 0.1% triton-X100, 8= pellet plus 0.1% Tween-20, 9= pellet

plus 0.5% triton-X100, 10= pellet plus 0.5% Tween-20, 11= pellet plus 1.0% triton-X100, 12= pellet plus 1.0% Tween-20.
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1= Cell lysate , 2 = Supernatant from cell lysate , 3= Supernatant with 0.1% triton -X100, 4 =
Supernatant with 0.1% Tween-20, 5 = supernatant of sample 3 , 6 = supernatant of sample 4, 7=
pellet plus 0.1% triton-X100, 8= pellet plus 0.1% Tween-20, 9= pellet plus 0.5% triton-X100, 10=
pellet plus 0.5% Tween-20, 11= pellet plus 1.0% triton-X100, 12= pellet plus 1.0% Tween-20.

FIGURE 3. Effect of Triton X-100 and Tween 20 on the extraction of HBsAg.

nitely have a negative effect onto the final yield. 4. In
low flow rates as the cells are damaged too much, this
excessive lysis is contributing to increased impurity pro-
file and this posed trouble during product purification.
From the on line sample analysis, it was found that
the feeding flow rate (100rpm) at dry cell density (40-
45mg/L), agitator speed (2000rpm), glass bead volume
(600ml), glass bead diameter (0.5mm) gives optimum cell
lysis with less number of broken cells, maximum number
of damaged and very less number of cell debries. These
all parameters were fixed for getting the consistent cell
lysis (70-800%). Further, we used the same lysate for leach-
ing experiments. The same types of results also reported
(Pointek et al., 2000; Gerd Gellissen google book, 2012)
After establishing the cell lysis step, cell lysate was
treated with different types of chaotropic agents. HBsAg
was estimated in supernatant with Auszyme kit® and
total quantity of extracted protein was estimated by
using Folin lowery method (ref). All samples were also
loaded onto the SDS-PAGE to see purity profile of the
HBsAg (Fig 1). To our surprise, extraction of HBsAg was
found more or less same in all the chaotropic treated
samples (table 4). Except, extraction efficiency compare
to the others was found to be less in potassium iodide
and potassium thiocynate (0.011mg/ml and 0.050mg/
ml respectively). The same findings were also reported
by (Pointek et al., 2000; William et al., 1987; Friedman
et al., 1987; Jih-han et al.1995; DeRizzo et al. 1972;
Michel De Wilde et al. 2001). The purity profile on the
SDS-PAGE was also confirmed by intensity of bands
after staining the gel and if their intensity was not vary-
ing much from sample to sample (results are shown in

figure 2) the same type results have also been confirmed
by Craig et al. (1987).

HBsAg purity profile looks better in the sample
treated with 5% PEG and 1000mM sodium chloride. This
can be found in table 4. The PEG600 with Sodium chlo-
ride was found to be the most effective with 4.97mg/ml
of HCP and 0.01142% purity ratio (HBsAg/HCP) as com-
pare to the 7.39mg/ml of HCP and 0.0098% purity ratio
(HBsAg/HCP) of the control sample, Guanidine hydro-
chloride and Lithium chloride shows similar profile with
respect of HCP concentration (5.24mg/ml and 5.8mg/ml
respectively) and % purity (HBsAg/HCP =0.011249%).

This result is supported by the earlier work of many
researchers, (Craig ef al. 1987; Jih-han et al. 1995; Vnek
et al. 1976 and Wijnendaele et al. 1989). The perform-
ance of urea turned out to be very poor with respect to
HCP concentration (8mg/ml), even though the concen-
tration of extracted HBsAg is highest in the urea treated
supernatant (0.073mg/ml) but the % purity (0.0091%) of
the extracted HBsAg is lower then control sample. The
ability of the chaotropic salts and PEG600 to decrease
the HCP and to increase the percent purity of the HBsAg
is confirmed by SDS PAGE results. Though the quality of
the SDS gel is not good but still we can conclude: The
band intensity of the low molecular weight impurities
(< 20kd) is very faint in the PEG600 treated superna-
tant. The urea treated supernatant showed the high band
density of low mole wt (< 20kd) as well as high mole wt
(>30kd) impurities. While the band intensity of low mole
wt (< 20kd) and high mole wt (>30kd) impurities are
faint in lithium chloride treated supernatant as compare
to the control sample.
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A lot of HBsAg seems to be losing because of insuffi-
cient extraction method. Most of the HBsAg is bound to
the membrane and if its not extracted properly its going
to be waste and at the end it will have negative effect on
the over all product recovery. The presence of non-ionic
detergents seems to have positive effect on removing
the membrane bound HBsAg. This positive effect helps
to increase the HBsAg content in the supernatant which
is the starting material for further purification. In order
to address this issue the following experiments was
conducted. This was studied in three stages: 1. HBsAg
content was checked estimated in whole cell lysate, 2.
HBsAg was estimated in supernatant and 3. The content
of HBsAg was also estimated in the pellet which going
to be waste.

First, cell lysate was treated with 0.1% Triton X-100
and Tween-20 separately. Surprisingly the supernatant
treated with Triton X-100 was showing approximately
250 increased of HBsAg content in comparison with
control untreated sample. The same types of results were
also reported by (Levine ef al., 1987). While the sample
treated with Tween 20 was not showing any significant
increase in HBsAg content in comparison to the control
sample.

Second, the supernatant from the control sample
was treated with Triton X-100 and Tween 20 separately.
The content of HBsAg was increased by 25% because
of the treatment of Triton-X-100 (from 250ng-310ng).
But the Tween 20 was not showing any effect (250ng-
257ng) (Levine ef al. 1987 also reported the same types
of results.

Third, the pellet was suspended into the 0.1%, 0.5%
and 1.0% triton X-100 and tween -20 separately. The
treatment of Triton -X100 from 0.1, 0.5-1.0% also
released the supernatant 459, 812 and 2135ng respec-
tively. HBsAg is present in the pellet and it will be
extracted with treatment with triton X-100 this type of
work was also presented by (Simons et al.1973; Levine
et al. 1987, Skelly et al. 1981). Pellets treated with 0.1%
triton X-100 and supernatant of 0.1 % tritonX-100 were
showing 459 ng and 310 ng this will give total of 769
ng which is almost equal to 804ng in sample 3 that cell
homogenate treated with 0.1% triton X-100. The tween
-20 treated samples were didn’t show much difference
even after increasing the concentration from 0.1-1. %.
The overall recovery can be increased by increasing the
concentration of Triton X-100 during the extraction as
this experiment proves that a lot of membrane bound
HBsAg is going waste in the form of pellet. It has been
reported that 90% of HBsAg is present in cell bound
form and only 10% can be detected in the supernatant
(Bitter et al.1988, Levine et al. 1987; Skelly et al., 1981).

This can also be explained that HBsAg remains in
two forms such as immunoreactive which is detected in
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the supernatant and non-immunoreactive form which is
cell bound. After treating with triton X-100 it becomes
immunoreactive and detected in the supernatant.
Wijnendaele, et al. (1987) also reported the use of triton
x-100, which helps in HBsAg particle formation (22nm
particles), and this might be the reason after treatment
the cell lysate it shows increased reactivity and content
of HBsAg which is absent in the control sample.

CONCLUSION

Yeast is having several advantages over prokaryotic sys-
tem for expressing heterologus proteins and vaccines.
HBsAg is expressed and remained bounded into the
membrane. To get the maximum yield it is good to have
high expression but not necessary. At the same time one
should have an efficient and robust purification scheme
to recover maximum from available starting mate-
rial. We established the cell lysis procedure using the
dynomill, glass beads and agitation speed and dry cell
weight. But this not the optimum if some one work very
closely there is lot of scope to improve the cell lysis step.
This step where one can have a very strong control to
limit the loss of host cell proteins by limited cell lysis. if
cell lysis is less then the final yield will definitely ham-
per. If the more lysis the quality of final product will
have some quality issues.

Uses of chaotropic agents didn’t improve the recovery
this may be due to they are not suitable for membrane
bound proteins. Sodium chloride in the presence of PEG
gives very good results; a kinetics studied can be per-
formed to enrich the HBsAg using different concentrations
of Sodium chloride and PEG. This may help in pelleting
out the host cell protein as much as possible which defi-
nitely help in purification and it will have positive impact
on quality of HBsAg. There is lot of scope for increas-
ing the recovery by re-extracting the HBsAg from the cell
debries which is going as waste in the form of pellet. We
have demonstrated the effect of Triton X-100 for selective
removal of HBsAg, this step can be further improved by
executing series of experiments with different concentra-
tion of Troton X-100 which will increase the final yield.
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