Evaluating in-house anti-serum against B cellswith flow cytometry
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The applications of antibodies, beit monoclonal or polyclonal, in the diagnostic and research fields
are well established. The disadvantage isthe high cost of commercially available antibodies. In a
diagnostic establishment like ours which also funciions as a training ground for laboratory related
personnel, it is beneficial to be able to produce in-house reagenis. Therefore, we have undertaken
this project 1o produce arabbit polyclonal antibody against B lymphocytes. Wefound that the rabbit
was a good choice because the titre of antibody produced was high and positive reactions were still
detected at adilution of 1:38400. The antibody showed significant positive reaction only with the
lymphocyte subpopulation. A positive reaction was observed between the immunized rabhbit serum
and B Iymphocyies but not T lymphocytes. Thisshows that theantibody was B lymphocyte specific.
There was a positive correlation between the percentage of B lymphocyies labelled using the
commercial anti-CD19 monoclonal antibody and Ihc in-house paelyclonal antibody (n=13, r=(}.7,
p=0.02). However. the percentageof cellslabelled by the in-house polyclonal anti-B was lower than
that by the commercial monoclonal anti-CD19. The fluorescence intensity of the polyclonal
antibody was lower than that of the monoclonal. In general, the performance of the in-house
polyclonnl antibody can be considered as satisfactory. Therabbit serum was stored at -2(}*C and no
significant loss of activity was detected for over a period of 19 months.
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INTRODUCTION and hone marrow aspirates in normal individu-
a |l ~leukaemic patients™ and discases that in-
volve alterations in the lymphocyte subpopula-
tions.™'"

The extraordinary discrimatory power of anti-
bodies especially monoclonal antibodies, has
made it an indispensabletool for both diagnostic
purposes and basic research. The main disad-
vantageis that commercial monoclonal antibod-
ies are expensive. 1In a laboratory that also
assumes arole in training personnel, the high
cost may reduce the hands-on oppartunity of the
trainees.  Thus. an alternate source of
inexpensible anti serum would be beneficial. In
this paper. we describe our experience in pro-
ducing polyclonal antibodies from rabbits for
immunechemical study, determining its Litres

MATERIALS AND METHODS
FPreparation of immunogens

Polyclonal antibodies were raised against hu-
man B lymphocytes in rabbits. The cells were
isolated from a patient with B-chronic lymphe-
cytic leukaemia (B-CLL} using the Ficoll-
hypaque gradient density centrifugation
method.” '* The isolated cells were washed in
RPMI containing 10% foetal calf serum {(FCS),

and tesling its speciticity with flow cytomerry.
Flow cylometric immunophenotyping catego-
rizesindividual cellslabelled with fluorochrome
conjugated antibodies according to their size
(degree of forward light scattering), internal
complexity (degree of side light scattering),
fluorochrome and fluorescence intensity,' The
availability of the flow cylometer has allowed
rhe determination of the distribution of
immunoregulatory cells in the peripheral blood

A cell counr was obtained with the Coulter Jr.
The cells were resuspended in freezing medium
contasning 20% FCS and 10% Two
millilitre of the above suspension (cell density
of about 107 cells) were aliyuoted into vials.
The vialsare then keptinliquid nitrogen (vapour
phase) cvernight and then transferred to the
liquid phase for long term storage, For
immunisation. one via of stored cells was used.
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The cells were brought rapidly 1o 4°C by
warming the vial in a 37°C water bath until the
ice had just melted. The <ell suspension was
washed repeatedly in RPMI and phosphate
bufl'ered saline (PBS) by centrifugation at 250g
for live minutes to remove the DMSO.™ The
cells werefinally suspended in one millilitre of
injection saline. The cells were tested for vi-
ability using Tryphan Blue staining. To obtain
apure suspension of B lymphacytes, Dynabeads
Pan-T (CD2) was used to remove residual T
cells that may have been collected during the
isolation procedure.

Animal rind Immunisarion

The animal of choice was a male rabbit. The
rabbit was bled [rom the marginal car vein prior
to immunisation to obtain normal rabbit serum
to establish a baseline value. The baseline
serum were aliquated (0.5ml/vial) and stored at
-20°C. Immunizations intravenously with puri-
fied H cells without adjuvant at an interval of
two weeks were carried out. A test bleed from
the marginal car vein was taken before each
subsequent injection 10 assess the rabbil’s re-
sponse. A boostler was given (o the rabbit when
the titre of antihadies produced was high and the
rabbil was sacrificed 7-10 days later."

The scrum collected from the rabbit (baseline/
immunized) was diluted in serial doubling dilu-
tions from 1:130 to 1:38400. Thediluted serum
was then used 1o label leucocytes from anormal
individual.

An appropriate atnount of whole blood was
lysed with ammonium chloride (NH,C1) (one
volume of whole blood to 20 volume of NH, CI3."
The above suspension was incubated for 10
minutes a room temperature (KT). The cells
were then washed three times by centrifuging in
PRS for five minutes at 250g. The pelleted
leucocytes were resuspended in0.5- 1.0 ml of
PRS.

A three step immunolabelling method was

cmployed ie.

First layer:  Test/baseline rabbit serum (30
mins / RT)

Second layer: Mouse anti-rabbit immuna-
globulin (30 mins / RT)
(Dako, Japan)

Goat anti-mouse immun-
globulin conjugated with FITC
{20 mins / KT / dark)
(Becton Dickinson, USA)

Third layer:

Thecellshave tobe washed after each step.!h!®
After the final wash, the cells are fixed in 1%
paraformatdehyde. A total of 15000-20000 ta-
belled cells were acquired with the FACScan
Reserch software in the FACScan (Becton
Dickinson, USA) within 24 hours of preparation
and the data were analysed with the [.YSYS
software. The presence of the antibody was
detected by the presence of positive fluorescence
reaction ascompared to the basclineg serum. The
cursors for the quadrant were set using the
baseline control so that less than 2% of cells
were positive. The antibody titre can beobtained
by determining the highest dilution at which a
positive result remains demonstrable.

The treated cells (leucocytes from a normal
individual incubated with rabbit serum) that
wereacquired can he grouped intofour different
regions according to their light scatter charac-
teristics (forward and side scaiter) as shown in
Table |. A pictorial cxumple of the zoning
performed is as shown in Fig. .

Leucocytes from a normal individual was ex-
tracted with the above procedure. T lympho-
cytes were extracted using CD2 coated Dyna-
beads (Dynatcch, USA).  The purity of the
extracted T lymphocyles wastested by incubating
the cells with fluorochrome conjugated anti-
CO03 and anti-CD19. The stained cells were
acquired and analysed. Cross-reactivity between
theantiserurn and T Llymphocytes was tested by
incubaiing both the cells and the antiserum
{baseline/immunized rabbit serum) together.
Only the lymphocyte population was analysed.

TABLE | : The light scatter characteristics
of leucocyles

Region Leucocyle subsels FSC SSC
Region | (Rl) Lymphocytes 1 L
Reginn 2 (R2)  Granular lymphocytes

& monogytes H |
Region 3(R3Y  Granulocytes H H

Region 4 (R4) Red blood celis/debris L L
FSC = forward scatter: SCC = side scatter.

H = high amount of scattering

I = intermediate amount of scattering

[. = low amount of scattering
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FIG. 1. Zoning of leucocytes based on their light
scatter characteristics.

Cross-reactivity with various types of leukaemic
cells

Leucocytes were extracted from thirteen indi-
viduals diagnosed to have B Acute Lympho-
blastic Leukaemia, Acute Myeloid Leukaemia,
T-Suppressor Acute Lymphoblastic L eukaemia,
Chronic Myeloid Leukaemia with blast trans-
formation and B Chronic Lymphocytic
Leukaemia. These cells were treated with the
three step immunol abelling procedure as above.
The antiserum was also tested with cells that
were used as the immunogen. Only the lym-
phocyte population was studied. A comparison
between the reaction with the in-house antibody
and the commercially available CD19 immu-
noglobulin was studied.

RESULTS

The rabbit was first bled ten days after the first
immunization. Both the baseline and immu-
nized rabbit serum at 1:150 dilution showed
high background when reacted with leucocytes
extracted from whole blood of a normal indi-
vidual. However, the immunized rabbit serum
stained 12% of the cellsin region 2 as compared
to only 4% stained by the normal rabbit serum.
This shows the presence of an antibody that is
staining the lymphocyte population. The rabbit
was bled and the titre was tested again 43 days
after the first immunization. Each dilution of
the immunized rabbit serum is paired with a

FIG. 2. Immunolabelling of T cells with the in-
house polyclonal antibody.

similar dilution of the baseline sample which
acts as a control. Positive reaction was repre-
sented by the cells with fluorescence intensity
above the cut-off point set using the baseline
serum. The percentage of cells in each region
which was positive when reacted with the im-
munized rabbit serum at different dilutions was
illustrated in Table 2. At the 1:150 - 1:600
dilution of the immunized and baseline serum, a
high background was observed i.e. the cellsin
all four regionsreacted strongly with the immu-
nized rabbit serum showing fluorescence inten-
sity between 10? to 10°. This was higher than
the fluorescence intensity (less than 10%) of the

. cells reacted with the baseline serum. From

dilutions above 1:4800, only cellsin region one
and two showed definitive reaction. Therest of
the cells in region three and four had low fluo-
rescence intensity i.e. unlabelled cells. The
immunized rabbit serum had avery hightitrei.e.
more than 1:38400. The rabbit was given a
booster and was sacrificed 52 days after thefirst
immunization. We decided to use the 52 days
serum at a dilution of 1:10000 to measure the
percentage of B lymphocytes in 13 leukaemic
patientsdiagnosed asdifferent types of leukaemia
by immunophenotyping thecell surface markers
using commercial monoclonal antibody (Becton
Dickinson, USA).

The immunized rabbit serum was found not
to be reactive with T lymphocytes as shown in
Fig. 2 but with cells extracted from a B-Chronic
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TABLE 2: Percentageof cellsin each region
labelled by theimmunized rabbit
serum

Percentage of positive reacting cells

Dilution

Region | Region2 Region3 Region 4

Lymphocytic Leukaemia (Fig. 3). Wetested the
performance of the immunized rabbit serum by
comparing the percentage of B lymphocytes
labelled by the commercial monoclonal anti-
CD19 and the in-house polyclonal antibody
(Table 3). There was a significant positive
correlation between the proportion of B cells
labelled with anti-CD19 and the immunized
rabbit serum (n=13,r=0.7, p=0.02). Theintensity
of labelling between the anti-CD19 and the
immunized rabbit serum as compared with their
control are represented in Figs. 4 and 5 respec-
tively.

We noted that the baseline serum had a higher
percentage of non-specific staining (fluorescence
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FIG. 3: Immunolabelling of cells extracted from a
B-CLL patient with the in-house polyclonal
antibody.

intensity range: 1.5-10 units, mean fluorescence
intensity peak: 3.1 units) when compared to the
commercial monoclonal control (IgG,,) (range:
1.0-2.0 units, mean: 1.5 units). Wefind that the
intensity range for the commercial anti-CD19

TABLE 3: Comparison between the percentage of lymphoid cells from 13 leukaemic patients
reacting positively with commer cial anti-CD19 and with in-houseantibody diluted

at 1:10000

Cases CD19# IRS*

Cases CD19 IRS

Case 1-7 : Acute Lymphoblastic Leukaemia of B lineage

Case 8-9 : B-Chronic Lymphocytic Leukaemia

Case 10 : Chronic Myeloid Leukaemia with Acute Lymphoblastic Leukaemia Transformation
(CD19 & CDI10 positive)

Case || : Chronic Myeloid Leukaemia with Acute Lymphoblastic Leukaemia Transformation
(CD10 positive)

Case 12 : T-suppressor (CD8) Acute Lymphoblastic Leukaemia

Case 13 : Acute Myeloid Leukaemia

CD19# = Commercial monoclonal antibody against CD19 antigen/pan B (Becton Dickinson, USA)

IRS*
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= Immunized rabbit serum (immunogen: purified B lymphocytes)
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FIG. 4: Fluorescence intensity of the comimcrcial
CD1Y and its control (igG,,).

was between 2-250 fluorescence units (mean
fluorescence intensity peak = X8X uniis) and for
the in-house polyclonal was between 6-30fluo-
rescence units (mean fluoresence intensity peak
= 12.4 units). Fluorescence units are relative
although with proper calibration, thefluorescence
units can he directly related to the number of
fluorochromes on each cell whichisthe amount
of antibody labelling each ¢cll.”?

The outcome of any immunization may be as-
cribed to variations in individua animai re-
sponse, immunegen, the choice of animal. the
route o injection, the adjuvant and the dosage
schedule.'""* Rabbit was chosen because it was
easily available, cheap, easy to care, robust in
the face of quite intensive immunizations and
easy to bleed.'"? Particulatc or cellular antigens
are usualy intensely immunogenic with the
ability to invoke a rapid response. Intravcnous
immunization is bclicved to produce the most
efficient itnmune response.'’ Our study showed
the presence of an antibody ten days after the
first immunization that labelled 12% of thecells
in region 2 as compared to only 4%; labelled by
non-immunized rabbit serum. A working anti-
serum was obtained in about two months.

An antibody needs to be characterized by
determining its specificity and titre. The speci-
ficity needs to beestablished inorder toevaluate
the usefuiness of the antibody.”” In our study,
the specificity of the antibody was tested by
studying the amount of positive reaction in
different types of leucocyles from a normal
individual and with purified T and B lymphoid
cells. Tt was shown that at higher dilutions the
maujority of cells showing significant reaction

were lymphocyies. The antibody did not react
with T lyrnphocytes, T Acute Lymphoblastic
Leukaemia cells and myeloblasts bul with B
Chronic Lymphocytic Leukaemia cells and B
Acute Lyrnphoblastic Leukaemia cells. This
shows that the antibody was specific [or B
lymphacytes. It is interesting to note two cases
of Chronic Myeloid Leukaemia with [ymphoid
blast transformation: one case showed CDI10
and CD19 markers and the other showed only
CD10 markers. Thecells from the latter did not
react with our antiserum. Thisisconsistent with
the immunogen we had used which were puri-
fied H lymphocytesfrom a B Chronic Lympho-
cytic Leukaemia patient that'lack the CD10)
antigens on their surfaces.

The titre provides information on how much
material we have available and the degree of
immune responseof theimmunized animal, The
immunized rabbit had responded well to yield
an antibody with high titre because positive
reaction wasstill detected at dilutions of 1:38400.
Suitable dilution for the working antiserum was
found to be between 1:4800 and 1:38400. The
rabbit serum was stored at -20°C and we did not
experience any significant loss activity over a
period of 19 months.

The significant correlation between the per-
centage of B lymphocytes labelled by the com-
mercial anti-CD 19 monoclonal antibody and the
in-house polyclonal anti-B showed that the
performance of the in-house polyclonal was
satisfactory. However, we found that the per-
centage of B cells labelled by the in-house anti-
B polyclonal antibody was less than the percent-
age labelled by the commercial anti-CD 19, The
mean fluorescence intensity of the commercial
antibody was higher than that of the in-house
polyclonal antibody. This observation is con-
tradictory to the principle of immunostaining

= -

b= r-srﬁ?rk Eggﬂ

% Total= 182.20
rgnPeak= 2%
Pkchan= 1.00
Mean= 17.51

% CU= 57,58

bascline

it

FIG. 5: Fluorescence intensity of the in-house
polyclonal antibody and itscontrol (bascline}

129



where indircct labelling allows the attachment
of scveral times more fluorochromes to each
antigen on the cell surface.  This causes the
amplification of the fluorescence intensity.'®
Conventional antiserum will not only have anti-
hodics to several determinants but also atfamily
of antibodies of different structure and avidity
which compete for each individual determinant.®
Therefore the lower specificity and avidity of
the antiserum may contribute to the lower
fluorescence intensity although the method
chosen was amore sensitive one as compared to
the direct labelling method o the commercial
manoclonal antibody. Some subsets of |ympho-
cytes (notably natural Killer cells) have recep-
tors capable of binding immunoglobuling via
their FC receptors. Thisis especially aproblem
when using rabbit polyclonal antibodics; less
with goat immunoglobuling and even less with
monclenal antibodies.'® This may attribute to
the higher non-specific binding as seen in
baseline and the polyclonal sera
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