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Introduction 

Hybridomas are cells that have been engineered to 

produce a desired monoclonal antibody in large 

amounts.
1,2

 Hybridoma technology is a well-known 

technique introduced to produce monoclonal antibodies 

in specialized cells.
3
 

The CD34 antigen is a glycoprotein, expressed on all 

measurable hematopoietic stem cells and progenitor 

cells. The surface molecule CD34 is frequently used as 

a marker to identify hematopoietic progenitor cells with 

a molecular weight about 110 kDa.
4,5

 CD34 has a 

heavily glycosylated type I transmembrane protein. 

There is a wide range of kinases such as Protein kinase 

C and Tyrosine kinases could be used to phosphorylate 

this transmembrane protein.
6,7

 

The CD34 mAbs recognize different epitopes on the 

CD34 antigen. The classification of epitopes detected 

by different CD34 mAbs has aided the selection of 

appropriate antibodies for use in specific clinical and 

research laboratory settings.
8
 

For mass- production of the monoclonal antibody, 

hybridoma cells must be grown by one of the following 

methods: in vivo method; Injection of requested clone 

into the abdominal cavity of a suitably prepared mouse 

or in vitro method; Culture of the cells in tissue culture 

flasks.
9
 
 

Further processing of the mouse ascitic fluid and of the 

tissue culture supernatant are required to obtain mAb 

with the required purity and concentration. The mouse 

method is generally familiar, well understood, and 

widely available in many laboratories. The tissue- 

culture methods have been expensive and time-

consuming and often failed to produce the required 

amount of antibody without considerable skilled 

manipulation.
 9-12

  

The aim of this study was to produce large scale of 

monoclonal antibody against CD34 in order to 

diagnostic application in leukemia and purification of 

human hematopoietic stem/progenitor cells. 

 

Materials and Methods 

Production of ascitic fluid in peritoneum of mouse  
Balb/c female mice (4-6 weeks old) were provided 

from Pasteur institute of Iran. 0.5 ml Pristane (2, 6, 10, 

14 tetra methyl pentadecane, Sigma) was injected 
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characterization of human hematopoietic stem cells.  
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intraperitoneally into each mouse. Ten days after 

priming with Pristane, the cells of a suitable mono 

clone in density of 1–2×10
6
 cells/ 0.5 ml PBS were 

injected intraperitoneally into each mouse. The mice 

were surveyed daily for production of ascitic fluid after 

the injection of hybridoma cells. About ten days after 

the injection of cells, abdomen of the mice were 

completely enlarged and their skins were extended. 

Using 19 gage needles, their ascitic fluids were 

harvested.After 4 days, ascitic fluid of the mice were 

harvested again and centrifuged and the related 

supernatants were collected for characterization.
13 

 

Titration of antibody 
The titer of monoclonal antibody was assessed by 

ELISA method. Wells of ELISA plate (Nunc, 

Germany) were coated with 100 µl of BSA-conjugated 

peptide (20 μg/ml in PBS) overnight at 4 °C. Next day 

the plate was washed 3 times with PBS containing 

0.05% Tween 20 (PBS-T) for 5 min. Non-specific sites 

of the plate were blocked with 2% BSA and incubated 

at 37ºC for 90 minutes. Wells were then washed 3 

times as above and ascitic fluid were added to the wells 

in two fold serial dilutions starting from 1:1000. The 

plate was incubated at 37 °C for 1.5 hr and washed 

again with PBS-T. At the next step, 100 μl of 1:4000 

dilution of HRP-conjugated rabbit anti-mouse Ig 

(Sigma-Aldrich Co. Louis, USA) was added to the 

wells and incubation was continued for 1.5 hr at 37 °C. 

After washing, 100 ul of Tetramethylbenzidine (TMB) 

substrate was added to each well and the plate was 

incubated at room temperature in a dark place. After 20 

min, the reaction was stopped by adding 100μ1 of 

stopping solution (0.16 M H2SO4) to each well. The 

Optical Density (OD) of the reactions was measured at 

450 nm by an ELISA reader (STAT FAX 303+).
14 

 
 

Determination of mAb isotype 
ELISA mouse mAb isotyping Kit (Thermo, USA) was 

used for determination the class and subclass of the 

mAbs. In this assay was used ELISA strip-well plates 

with individual wells pre-coated with anti-mouse 

heavy-chain capture antibody (anti-IgG1, IgG2a, 

IgG2b, IgG3, IgA and IgM) or anti-mouse light-chain 

capture antibody (kappa or lambda). First, Tris buffer 

saline (TBS) was used for 1/50000 dilution of the 

ascitic fluid and 50 µl of diluted antibody added to each 

well of the 8-well strip. Then 50 µl of the anti-mouse 

IgG + IgA+ IgM + HRP conjugated was added to each 

well of the 8-well strip and incubated for an hour at 

room temperature. After 3 times washing, 75 µl of 

TMB substrate was added to each well and the plate 

was incubated at room temperature in a dark place 

for10 min. At the next step, the reaction was stopped by 

75μl of 5% solution of Sulfuric Acid. The absorbance 

of each well was read by ELISA Reader (STAT FAX 

303+) at 450nm.  

 

 

Antibody purification  

The ascitic fluids were diluted two times with PBS and 

fractionated with 40% saturated ammonium sulfate. 

After several times of washing with 40% ammonium 

sulfate, the fraction was centrifuged for 15 minutes in 

5000g. The precipitated fraction was dialyzed against 

10 mM PBS, pH 7.4 and purified using Sepharose 

beads conjugated with Protein A column affinity 

chromatography equilibrated with 5-10 column 

volumes with the same buffer. 

Mouse IgG1 was eluted with 0.1 M sodium phosphate 

buffer in pH 6.0. Confirmation of the purified fractions 

was monitored by SDS polyacrylamide gel 

electrophoresis. Finally, the purified fractions were 

kept for conjugation with fluorescein isothiocyanate.
15

 

 

Confirmation of the mAb purity by SDS-PAGE  

Purity of the monoclonal antibody was checked by 

SDS polyacrylamide gel electrophoresis in non-

reducing condition and reducing form. 10 µg of 

purified mAb was mixed with 10 µl of sample buffer. 

The samples were boiled for 10 min at 100 °C 

.Electrophoresis was done in a 12.5% SDS-PAGE gel 

with a mini- PROTEAN electrophoresis instrument 

(Bio- Rad Laboratories, Hercules, CA, USA) 100 V for 

1 hr. The gel was stained with Coomassie Brilliant 

Blue R-250 (Sigma).
13

  

 

Conjugation of monoclonal antibody with fluorescein 

isothiocyanate (FITC) 

For conjugation, 200 μl mAb (5mg/ml) was added in 

800 μl Reaction Buffer (500 Mm Carbonate, pH=9.2) 

and dialyzed against PBS buffer in 24 hours. The 

antibody concentration was measured after buffer 

equilibration in 280 nm. 10 mg of FITC was dissolved 

in 1 mL anhydrous DMSO immediately before use. 

FITC (SIGMA, Germany) was added to give a ratio of 

80 µg per mg of antibody and mixed immediately. The 

tubes were wrapping in foil then incubated and rotated 

at room temperature for 1 hour. The unreacted FITC 

was removed and exchanged the antibody into Storage 

Buffer (10mM Tris, 150mM Nacl, 0.1% NaH3, 

pH=8.2) by dialysis during overnight.
16 

 

Direct Immunofluorescence Staining  
This technique was used for confirming the result of 

conjugation method and reactivity of fluorochrome-

conjugated monoclonal antibody. First, human 

hematopoietic stem / progenitor cells as a positive 

control (CD34+) and SP2/0 as a negative control 

(CD34
-
) were prepared. Then 1/1000 dilution of FITC-

conjugated monoclonal antibody was added. The 

mixture was incubated for 45 minutes at RT. Cells were 

washed two times with PBS buffer for 5 minutes. Cells 

were suspend in 200 μl of 3.7% formaldehyde solution 

for fixation of cells in 10 min at Room temperature. 

The washing was repeated then stained cells were 

examined by florescent microscope.
17
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Results 

After priming of the mouse peritoneal with pristane, 1–

2 millions cells related to the suitable mono clone 

(Figure 1) were suspended in 0.5 ml of sterile PBS and 

injected to each mouse. Approximately ten days later, 5 

ml ascitic fluid collected from each mouse in two times 

(About 3.5 ml ascitic fluid was harvested from each 

mouse after ten day and about 1.5 ml ascitic fluid was 

harvested from their peritoneum for a second time, 

after 4 days ). 

 

 
Figure 1. Proliferated suitable mono clone (Mag.10X) selected 
for injection into the peritoneum of mice. Monoclone in the 
growing form (A), Monoclone in the highly proliferated form (B) 

 

The titer of monoclonal antibody in ascitic fluid was 

assessed by ELISA method. The mean absorbance of 

non-immune mouse serum, Immune mouse serum, and 

ascitic fluid was compared in Table 1 at 450 nm. The 

results showed that its 1/32000 dilution has high 

absorbance with CD34 antigen (above 1). 

 
Table 1. Comparison of the mean absorbance of ascetic fluid at 450 nm 

NC 
(SP/0) 

NC* 

(Non-Immune 
mouse serum) 

PC** 

(Immune mouse 
serum) 

Ascetic fluid 
(1/32000 
dilution) 

0.09 0.13 1.18 1.03 

* Negative Control with 1/8000 dilution 
** Positive Control with 1/8000 dilution 

 

 Further characterization of this antibody showed that it 

is an IgG1 isotope with a kappa light chain. The 

product was precipitated by saturated ammonium 

sulfate and dialyzed against PBS. Concentration of the 

dialyzed product in assay with UV at 280 nm was about 

35 mg. Purification by Protein-A-Sepharose column 

affinity chromatography yielded about 5.5 mg of 

monoclonal antibody. 

The result of purification was confirmed with non-

reducing SDS-PAGE and reducing SDS-PAGE. In 

reducing SDS-PAGE, two bands of 50 KD and 25 KD 

were appeared that demonstrator heavy and light 

chains. In non-reducing SDS-PAGE, only one 150 KD 

band was appeared that demonstrator of purified 

antibody (Figure 2). 

 

 
Figure 2. SDS-PAGE analysis of fraction from Protein-A 
affinity purification. Reducing SDS-PAGE (A) and non-reducing 
SDS-PAGE (B) of produced monoclonal antibody. In reduced 
form, two bands were seen in 50 & 25 kDa but in non-reducing 
SDS-PAGE condition, only one band was seen in about 150 
kDa. 

 

The purified monoclonal antibody was conjugated with 

fluorescein isothiocyanate (FITC) and used for direct 

staining of cell lines. To examine the specific 

attachment of purified mAb with CD34 antigen, cell 

lines were subjected to immunofluorescent staining 

(Figure 3). 

 

Discussion  

Monoclonal antibodies or specific antibodies are now 

an essential tool of biomedical research and are of great 

commercial and medical value. In recent century, after 

the first antibody-based therapy introduced, many 

researchers tried to use these molecules for diagnosis 

and treatment of several diseases.
18-20

 Koehler and 

Milstein developed the basic methods of producing 

monoclonal antibodies in hybridoma cell of the mouse 

in 1975 which has changed slightly to date.
21

 

The production of monoclonal antibody in the ascitic 

fluid is commercially useful for mass production. In 

this study, ascitic fluids were collected from the 

peritoneal cavity and the titer of monoclonal antibody 

was assessed by ELISA method. The results showed 

that 1/32000 dilution has high absorbance with CD34 
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antigen (above 1). Choice of procedure for antibody 

purification depends on the intended use of the 

antibodies, isotyping of antibodies and on the available 

resources.
22

 

 

 
Figure 3. Direct Immunofluorescence Staining was used for 
confirming specific binding of purified mAb with CD34 antigen 
in the surface of Human hematopoietic stem / progenitor cells 
as a positive control (A&B Mag.10X, 40X respectively)  and 
SP2/0 as a negative control (C). 

The subclass of monoclonal antibody was IgG1 and its 

light chain was “kappa” type. The affinity 

chromatography method appears to be a simple, 

inexpensive, one-step and time-efficient approach in 

comparison with the other chromatography methods 

such as ion-exchange chromatography. Accordingly, 

we utilized this technique for purification of mAb 

produced. 

The method of choice for determining purity is SDS-

PAGE. Therefore, purity was evaluated by SDS-PAGE 

in non-reducing form and by SDS-PAGE in reducing 

condition. SDS-PAGE analysis showed that we 

obtained a protein with suitable purity after purification 

step. 

 The purified monoclonal antibody was conjugated 

with fluorescein isothiocyanate (FITC). Specific 

binding of purified mAb with CD34 antigen was 

monitored using immunofloresance techniques in the 

surface of human hematopoietic stem / progenitor cells. 

The results clearly showed that our antibody strongly 

reacts with CD34 antigen (shown in Figure 3). 

Currently, we know two ways for production of the 

desired antibody: the mouse ascites method and the 

tissue-culture method which could be performed in 

vivo and in vitro.
23 

In vitro cell-culture method requires some expertise, 

requires special media, and can be expensive and time-

consuming. Moreover, in this technique, unsuitable 

glycosylation may lead antibody to be unusable in in 

vivo experiments resulting from changes in 

immunogenicity, binding affinity, biologic functions, 

or clearance in vivo.
10,12 

 

In in vivo production method, at first, a primer such as 

pristane or Freud’s incomplete adjuvant is injected to 

suppress the immune systems and then the multiplied 

hybridoma cells form antibody-rich ascitic fluid in the 

peritoneal cavity. The ascites technique has some 

advantages, mainly, high levels of antibody production 

ranges from 1 to 20 mg/ml. In addition, this technique 

is not excessively labour- intensive.
9
 Briefly, ascitic 

fluid production enriched with mAb in mice is a rapid 

and economic method. 

The amount of the injected pristane and the interval of 

priming with hybridoma cells are very important 

factors in ascitic fluid production. In addition it is 

important that side effects of tumor growth can be more 

severe due to incorrect i.p. injection of hybridoma cells 

as a result of insemination of hybridoma cells in 

abdominal organs, such as urinary bladder or 

intestines.
24

 On the other hand the number of the cells 

injected to the peritoneum of mouse is highly effective 

on the acceleration of ascitic fluid production.
25

 

During ascites development, animals should be 

observed at least three times per week for the first week 

and daily thereafter to monitor the degree of abdominal 

distention and signs of illness.
26

 Peterson evaluated the 

effects on well-being of pristane injection and ascites 

production using factors such as wheel-running 

activity, food and water consumption, clinical 
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observation, and plasma corticosterone concentration. 

No significant evidence of distress was obtained in the 

animals studied.
27

 But, Mauch et al reported that 

elevation of the diaphragm due to ascites is associated 

with dyspnea, orthopnea, or tachypnea. It therefore 

seems reasonable to assume that mice with large 

accumulations of ascitic fluid experience discomfort 

and distress.
28 

In similar previous study, Baradaran et al used in vivo 

method for mass production of monoclonal antibody 

against EGFR in ascitic fluid efficiently and 10.4 mg 

antibody was purified with Ion exchange 

chromatography (IEC).
29 

In other study Brian Scott Hafley used in vivo method 

for development of monoclonal antibodies.
30

 Moreover 

Mittal et al used the same in production of murine 

monoclonal antibodies against Haemophilus parasuis 

.
31

 Furthermore Galen et al used in vivo method for 

mass production of monoclonal antibody against 

human rennin in ascitic fluid then the mAb with high 

purity was obtained by affinity chromatography. 
32

 

In all these studies, the mouse ascites methods were 

preferred for its economical, efficient and high 

concentrations of mAbs produced. 

On the other hand, Shu-Fen Chou et al used in the 

tissue- culture in flasks method for scale-up of anti-

AFP mAbs. Then monoclonal antibodies were purified 

by affinity chromatography on protein A Sepharose.
33

  

Based on documented evidence, analysis of mAb 

produced in tissue culture reveals that a desired 

antibody function is diminished or lost. Furthermore 

tissue culture might be maintained for long periods, and 

some mAb were denatured during concentration or 

purification. 

Nevertheless, for several parameters, in vivo method 

has fallen into disfavor. The most important reasons 

relate to the following: significant pain and distress in 

mice; High-quality in vitro production systems are 

progressing; and contamination mAb with infectious 

agents, such as viruses and other microorganisms.
25

 

Although, based on various reports there is now 

consensus that ascites production should be the 

exception, requiring rigorous and well-documented 

justification. Special circumstances that might justify 

the use of ascites production include the following: 

emerging therapeutic applications; downstream 

concentration of mAb from in vitro; denaturation and 

decreased antibody activity in the tissue culture; and 

poor growth of hybridoma cells in vitro system.
9,12

 

Based on the reasons described above, it is reasonable 

to conclude that new developments in in vitro mAb 

production gradually will limit the use of animals for 

this purpose. 

In general, ascitic fluid production method seems to be 

a very useful, inexpensive and economic. Finally, we 

recommend that mAb generation by the mouse ascites 

method be permitted if scientifically justified and 

approved by the relevant Institutional Animal Care and 

Use Committee (IACUC). 
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