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Production of Anti-CD14 Monoclonal 
Antibodies Using CD14 Expressing 
COS Cells as Immunizing Antigen 

Seangduen Moonsom and Watchara Kasinrerk 

Monocytes belong to the 
mononuclear phagocytic system, 
which is a cell lineage that orig
inates in bone marrow and even
tually transforms into tissue macro
phages. The stages of development 
are: committed stem cell, mono
blast, promonocyte, monocyte and 
macrophage. 1Differentiation which 
gives rise to monocytes takes place 
in the bone marrow. The newly 
formed monocytes leave the bone 
marrow within 24 hours. They 
remain in the blood for about 36
104 hours and then leave the cir
culation to become tissue macro
phages which may live for many 
months.2 Monocytes and macro
phages play an important role in 
both natural immunity and ac
quired immunity.3,4,5 They perform 
many of their functions in host 
defense prior to the development of 
specific immunity, including phag
ocytosis and cytokine production. 
These cells also function as both 
accessory and effector cells in 
acquired immune responses. They 
display foreign antigens on their 

SUMMARY CD14 is a leukocyte surface molecule expressed on mono
cytes but not on lymphocytes. Recently, CD14 molecule was demonstrated 
to function as a receptor for endotoxin. CD14 specific monoclonal antibody 
(MAb), therefore, can be used to identify monocytes and study the host 
defense mechanism to bacterial endotoxin. To produce MAb against CD14 
protein, in this study cDNA encoding CD14 protein and COS cell expression 
systems were used to prepare CD14 expressing COS cells. The CD14 trans
fectants were then used as antigen for mouse immunization. The spleen 
cells of the immunized mouse were then fused with myeloma cells by 
conventional hybridoma technique. By using this strategy, 5 hybridroma 
clones secreting antibody specific for CD14 molecule were generated with
in one fusion. The generated CD14 MAbs were strongly positive with mono
cytes, weakly positive with neutrophils but negative with lymphocytes. In 
addition, the generated CD14 MAb blocked the binding of lipopolysac
charide (LPS) to the CD14 molecules. These CD14 MAbs could be used to 
enumerate peripheral blood monocytes as well as using referent CD14 
MAb. We, therefore, introduce an alternative method for preparation of anti
gen for production of monoclonal antibody. This type of antigen is a very 
effective antigen for the production of monoclonal antibodies against cell 
surface molecules. 
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gens. In the humoral immune res
ponses, foreign antigens, such as 
microbes, become coated, or op
sonized by antibody molecules and 
complement proteins. Monocytes 
and macrophages bind and phag
ocytose opsonized particles much 
more avidly than uncoated parti
cles. Thus, mononuclear phago
cytes also participate in the elim
ination of foreign antigens by 
humoral immune responses. 

To identify monocytes, 
simple staining of cells with Giem
sa or Romanovsky stains was used 
in routine laboratory work. How
ever, small monocytes may be dif
ficult to distinguish from lympho
cytes. Monocytes also can be iden
tified by using cytochemical meth
ods. The most widely used cyto
chemical methods for identifying 
monocytes are reactions for non
specific esterases, NSE.6,7 How
ever, NSE is present not only in all 
cells of the mononuclear phago
cytic lineage but also in many other 
cell types including some T lym
phocytes.6 In recent years, various 
monoclonal antibodies specific to 
monocytes have been generated.8,9 
These monoclonal antibodies were 
used to stain peripheral blood cells 
by immunofluorescent technique 
and the stained cells were analyzed 
by flow cytometry. According to 
both size and granularity and the 
reactivity of the stained mono
clonal antibody, monocytes present 
in the blood sample were easily 
identified by flow cytometer.l 0 

The CD14 antigen is a gly
cosyl-phosphatidylinositol-linked 
single chain surface membrane gly
coprotein with the molecular weight 
of 53-55 kDa.l 1 It is strongly ex
pressed on monocytes, macro
phages, and weakly on neutro

phils. 11 However, it is absent from 
T cells, null cells, red blood cells 
and platelets. Therefore, antibody 
to CD 14 antigen was routinely 
used for identification of mono
cytes by flow cytometry.J 0, 12 Re
cently, the CD 14 molecule was 
demonstrated to function as a 
receptor for endotoxin (lipopoly
saccharide; LPS).13,14 LPS binds 
to a serum protein, LBP (LPS
binding protein) which facilitates 
the binding of LPS to the CD 14 
molecule. 13,14,15 When LPS binds 
to CD 14 expressed by monocytes or 
neutrophils, the cells become acti
vated and release cytokines such as 
TNF, IL-6 and IL_8J3,15,16,17,18,19 
and up-regulate cell surface mol
ecules, including adhesion mol
ecules.14,20 CD14 specific MAbs, 
therefore, can be used to identify 
monocytes and study the host 
defense mechanism to bacterial 
endotoxin. 

To produce monoclonal 
antibody against CD14 protein, 
in general, CD 14 expressing cell 
lines or freshly isolated monocytes 
were used as antigen for mouse 
immunization and the spleen cells 
of immunized mouse were fused 
with myeloma for the genera
tion of specific monoclonal anti
body.1 6,21,22,23 Alternatively, in the 
present study, we used the COS 
expression system24 to generate 
CD14 expressing COS cells. The 
CD14-COS cells were used as im
munizing antigen for a generation 
of CD 14 MAbs. By this technique, 
5 hybridomas producing CD 14 
MAbs were generated within one 
fusion. The produced CD 14 MAbs 
strongly react with human mono
cytes, weakly react with granulo
cytes, but do not react with lym
phocytes. These CDl4 MAbs can 
be used to enumerate monocytes as 

well as referent CDl4 MAb. 

MATERIALS AND METHODS 

Plasmid DNA and antibodies 

cDNA encoding CDl4 pro
tein, which was constructed into 
an eukaryotic expression vector, 
pCDM8 (designated CDI4-DNA), 
was kindly donated by Dr. H. 
Stockinger, University of Vienna, 
Vienna, Austria. cDNA encoding 
CDl47 protein, designated M6
DNA, was cloned in our labora
tory,25 Referent CD14 MAb, 
MEM 18, was kindly provided by 
Dr. Horejsi, Institute of Molecular 
Genetics, Academy of Sciences of 
the Czech Republic, Praha, Czech 
Republic. PE-Iabeled CDl4 (Leu
M3) MAb and FITC-labeled CD45 
(HLe-l) MAb were purchased from 
Becton Dickinson (San Jose, CA). 
FITC-conjugated sheep F(ab')2 
anti-mouse immunoglobulins anti
bodies were purchased from Immu
notech (ImmunotechlCoulter Cor
poration, Miami, FL). 

DNA preparations 

For large scale preparation 
of CD14-DNA, the plasmid DNA 
were transformed into competent 
E. coli MC I0611p3 and the re
sulting bacteria were grown with 
vigorous shaking in 250 ml LB 
broth per I-liter flask. After over
night cultivation, cells were har
vested and lysed by the alkaline 
lysis procedure according to the 
QIAGEN protocol (QIAGEN, Hil
den, Germany). DNA were then 
purified by QIAGEN ion exchange 
column (QIAGEN). The concentra
tion and purity of DNA preparation 
was determined by OD260/280 
reading. 
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Expression of CD14 protein on 
COS cells 

To express the CD14 pro
tein on COS cells, the CDI4-DNA 
was transfected into COS cells 
using the modified DEAE-Dextran 
transfection method.25 Briefly, 1 x 
106 COS cells were transferred to 6 
cm tissue culture dishes (NUNC, 
Roskilde, Denmark) on the day 
before transfection. Cells were 
transfected in 2 ml of MEM con
taining 250 Ilg/ml DEAE-Dextran, 
400 IlM chloroquine diphosphate 
and 2 Ilg DNA. After 3 hours at 
37°C, the transfection mixture was 
removed and the cells were treated 
with 10% DMSO in PBS for 2 
minutes at room temperature. COS 
cells were then cultured overnight 
in MEM containing 10% FCS, 
washed once, and re-cultured with 
the same medium for another 2 
days to allow expression of the en
coded proteins. 

Production of monoclonal anti
body to CD14 protein 

A BALB/c mouse was 
intraperitoneally immunized three 
times at two-week intervals with 1 
x 107 CDI4-DNA transfected COS 
cells. A booster immunization was 
followed two-weeks after the third 
immunization by intravenous injec
tion of 1 x 106 CD14-DNA trans
fected COS cells. The animal was 
sacrificed 3 days after the booster 
and the spleen was removed. 
Spleen cells were then fused with 
myeloma cells X63-Ag8.653 using 
50% PEG. After that, cells were 
resuspended with HAT medium 
containing 10% BM combimed 
medium (Boehringer Mannheim, 
Germany) and distributed into 960 
wells of 96 well-plates. Two weeks 
later, hybridomas were identified 

by an inverted microscope. Cell were incubated for 30 minutes at 
culture supernatants from hybrid- 4°C with 10% human AB serum 
oma-containing wells were screened before staining. Fifty microliters of 
for antibody against CD14 protein. 
The positive clone was re-cloned 
two rounds by limiting dilution. 

Screening for CD14 specific 
monoclonal antibody 

Hybridoma cell culture 
supernatants were firstly analyzed 
by indirect immunofluorescence 
using peripheral blood mono
nuclear cells (PBMCs) as antigens. 
The stained cells were analyzed by 
flow cytometry. The supernatants 
which had shown positive reacti
vity with monocytes but negative 
or weakly positive with lympho
cytes were screened further for 
antibody specific to CD14 protein 
by the same technique but using 
CD14-DNA transfected COS cells 
as antigens and analyzed by a 
fluorescent microscope. In all ex
periments, COS cells transfected 
with cDNA encoding unrelated 
protein (CD147) were used as 
negative control. 

Indirect immunofluorescence 
analysis 

The specificity of antibody 
against CD 14 protein was assessed 
by indirect immunofluorescence 
using fluorescein isothiocyanate 
(FITC)-conjugated sheep anti
mouse immunoglobulin antibodies 
(Immunotech). PBMCs were firstly 
isolated from heparinized blood of 
healthy donors by density gradient 
centrifugation over Ficoll-Hypaque 
solution (Sigma, St. Louis, MO). 
PBMCs were then washed 3 times 
with PBS and adjusted to 1 x 107 

cells/ml with 1 % BSA-PBS-0.02% 
sodium azide. To block the non
specific Fc receptor mediated 
binding of the antibodies, cells 

blocked cells were then incubated 
for 30 minutes at 4°C with 
hybridoma culture supernatants or 

MAb. After washing twice, cells 
were incubated with the FITC-
conjugate for another 30 minutes. 
Membrane fluorescence was 
analyzed by a flow cytometer 
(F ACSCalibur, Becton Dickinson, 
San Jose, CA). Individual popula
tions of blood cells were gated 
according to their forward and side 
scatter characteristics. 

Determination of isotypes of 
monoclonal antibody 

The isotypes of MAbs were 
determined by capture ELISA 
(Sigma) in accordance with the 
recommended protocol. Goat anti
mouse IgG 1, IgG2a, IgG2b, IgG3, 
IgA and IgM were used as capture 
antibodies, and peroxidase conju
gated rabbit anti-mouse immuno
globulins (Dako, Glostrup, Den
mark) were as used as conjugate. 
The reactivity was visualized by 
using 3',3',5',5' -tetramethylbenzi
dine (TMB) as substrate. 

Inhibition of referent CD14 
monoclonal antibody binding by 
generated CD14 monoclonal 
antibodies 

PBMCs were pre-incu
bated with supernatan~ containing 
CD14 MAbs or irrelevant MAb for 
30 minutes on ice. PE-Iabeled 
CD14 MAb Leu-M3 (Becton 
Dickinson) or FITC-Iabeled CD45 
MAb HLe-l (Becton Dickinson) 
was then added to the pre-stained 
cells, and incubated for another 30 
minutes. Membrane fluorescence 
was analyzed by a flow cytometer. 

http:BSA-PBS-0.02
http:method.25
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The percent inhibition of fluores
cence intensity was calculated from 
the mean fluorescence intensity 
(MFI) of the sample in the pres
ence and absence of the first un
labeled MAb. 

Inhibition of LPS binding to 
CD14 molecule by generated 
CD14 monoclonal antibody 

CD14 MAb, MT14/3, was 
purified from ascites by using 
anti-mouse IgG coated sepharose 
column (Zymed Laboratory Inc., 
San Francisco, CA) in accordance 
with the recommended protocol. 

To study the effect of gen
erated CD14 MAb on LPS binding, 
PBMCs were incubated with 50% 
autologous plasma for 30 minutes 
at 4°C. PBMCs were then pre
incubated with purified MT14/3 
MAb or OKT3 (anti-CD3 MAb; 
Ortho Diagnostic System Inc., 
Raritan, NJ) for 30 minutes on ice. 
FITC-labeled LPS (Sigma) was 
then added, and incubated for an
other 60 minutes. The membrane 
fluorescence of monocytes was 
analyzed by a flow cytometer. 

RESULTS 

OD 260/280 ratios of isolated 
plasmid DNA was 1.82, indicating 
the purity of the isolated DNA.26 
The yield of isolated CD14-DNA 
was 2.8 mglliter of starting bac
teria. 

To verify whether the 
isolated CD 14-DNA can be ex
pressed to the encoded protein in 
eukaryotic cells, the isolated DNA 
was transfected into COS cells and 
analyzed for CD 14 protein expres
sion by indirect immunofluores
cence using referent CD 14 MAbs, 
MEM-18 and Leu-M3. As shown 
in Table 1, COS cells which were 
transfected with CD 14-DNA 
showed a very strong positive reac
tion with both MEM-18 and Leu

M3, but negative with an irrelevant 
CD147 MAb.27 The percentage of 
CD14 expressing COS cells ob
tained from this CD14-DNA trans
fection was approximately 60-70%. 
These results indicated that the 
CD 14-DNA and the transfection 
method used effectively induced 
CD 14 protein expression on COS 
cell membrane. 

Production of monoclonal anti
bodies to CD14 protein using 
CD14 expressing COS cells as 
antigen 

To generate hybridoma 
producing CD14 MAb, we first 
prepared CD 14 expressing COS 

Table 1 Expression of CD14 protein on CD14-DNA transfected COS cells 

Immunofluorescent reactivity 

COS transfectants Anti-CD14 MAb Anti-CD147 MAb 

M6·1D4MEM·18 Leu·M3 

CD14 COS + + 


M6COS + 


COS cells were transfected with CD14-DNA or M6-DNA by DEAE-Dextran transfection technique, 
The transfected cells were stained with CD14 MAbs. MEM-18 and Leu-M3 or CD147 MAb. M6
104, Immunofluorescent reactivity was analyzed by a fluorescence microscope, 

Preparation of plasmid DNA en
coding CD14 protein and expres
sion of CD14 on COS cell mem
brane 

Plasmid DNA encoding 
CD14 protein, named CD14-DNA, 
were transfonned into E. coli MC 
10611p3. The plasmid DNA were 
then isolated from the transfonned 
bacteria by QIAGEN ion exchange 
chromatography and the DNA 
yields were detennined by the OD 
260/280 reading after completion 
of all the purification steps. The 

Table 2 	 Flow cytometric immunophenotyping of monocyte population. 
comparison of results between MT14/1. MT14/2. MT14/3. 
MT14/4 and referent anti-CD14 MAb MEM-18 

Donor no. 
MT14/1 

Monoclonal antibody 

MT1412 MT1413 MT1414 MEM·18 

1 95 95 95 95 96 
2 95 95 97 94 97 
3 92 95 97 97 98 
4 94 94 92 96 96 
5 91 94 96 92 94 
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cells by transfection of COS cells 
with CDI4-DNA. After 3 days, 
approximately 70% of the trans
fected COS cells were strongly 
positive with CD14 MAb, MEM
18. These CD14-expressing COS 
cells were then used as antigen for 
mouse immunization. Spleen cells 
of an immunized mouse were fused 
with myeloma cells as per the 
conventional hybridoma technique. 
A total of 612 hybridoma clones 
was identified from 960 wells. By 
indirect immunofluorescent tech
mque, cell culture supernatants 
from 12 of 612 wells contained 
antibodies which reacted to mono
cytes, but did not, or reacted weak
ly to lymphocytes. To screen fur
ther for hybridomas that produced 
CD14 specific antibody, all 12 
positive supernatants were tested 
again by the same technique, but 
CD14-DNA transfected COS cells 

were used as the antigen. Five out 
of 12 culture supernatants reacted 
with CD14 expressing COS cells, 
but not with mock CD147 trans
fectants. The hybridomas in these 
positive wells were then re-cloned 
two rounds by limiting dilution. 
The final clones which gave posi
tive reactivity with CD14 expres
sing transfectants but negative to 
mock transfectants were propagated 
and re-named MT1411, MT1412, 
MT14/3, MT14/4 and MT14/5, 
respectively. MT14/1, MT14/2, 
MT14/3, MT14/4 and MT14/5 
MAbs were IgG 1, IgG2b, IgG1, 
IgG 1 and IgM isotypes, respective
ly. 

After single cell cloning, 
all generated hybridoma clones 
were grown at a high density and 
the culture supernatants were col
lected for further studies. However, 

a hybridoma clone, MT14/5, ~ 
t 
! 
! 

fore, this MT14/5 clone was ,, 
discarded. I• 

stopped producing antibody. There

! 
i 
~-

Characterization of the specifici
ty of generated CD14 MAbs 

ITo confirm the specificity 
of generated MAbs, all MT14 

,tMAbs were used to stained mono

I
• 

cytes, granulocytes and lympho
cytes isolated from 5 healthy 
donors by indirect immunofluores
cence, and analyzed by flow cyto
metry. As predicted, all generated IMT14 MAbs strongly reacted to 
monocytes, weakly reacted to gran
ulocytes and were negative with 
lymphocytes. The reaction patterns I 
were absolutely identical to those 
obtained by using reference CD14 f 
MAb, MEM-18. The typical FASC I 
profiles of MT14 and MEM-18 [ 

I
MT14/1 MT14/2 MT14/3 MT14/4 MEM·18 


Fluorescence intensity 

Fig. 1 	 Immunofluorescence analysis of the reactivity ofMT14/1. MT14/2, MT14/3, MT14/4 and 
referent MEM-18 MAbs with monocytes (A). neutrophils (8) and lymphocytes (C). The 
marker represents background fluorescence of negative control MAb. 
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MAbs stained monocytes, granulo
cytes and lymphocytes are shown 
in Fig. 1. The MT14 MAbs were 
used to enumerated monocytes in 
isolated PBMCs and compared to 
referent MEM-18 MAb. As shown 
in Table 2, within the monocyte 
population, a range from 91-97% 
showed positive reactivity with 
either MTI4/l, MT14/2, MT14/3 
and MT14/4 MAbs and again the 
percentage of positive cells ob
tained was virtually identical to 
those obtained from MEM-18 
MAb. 

To study the epitope on the 
CD14 molecule which reacted to 
the generated MAbs, MT14 MAbs 
were used to inhibit the binding of 
a referent CD14 MAb Leu-M3. 
Monocytes were, firstly, incubated 
with MT14. Then, PE labeled 
CDl4 MAb Leu-M3 was added 
and the fluorescence intensity was 
determined by a flow cytometer. It 
was found that MT 14/3 could 
inhibit the binding PE labeled Leu
M3 MAb (Table 3). In the same 
experiment, MT 14/3, however, did 
not inhibit anti-CD45 MAb (HLe
1) binding (data not shown). 
Interestingly, MT14/4 enhanced 

the stammg intensity of Leu-M3 
approximately 2-fold (Table 3). 
The MT14/1 and MT14/2 neither 
inhibited nor enhanced Leu-M3 
binding (Table 3). 

Inhibition of LPS binding by 
MT14/3MAb 

The CD 14 molecule was 
recently demonstrated to be a 
receptor for LPS.13,14,15 We there
fore determined the effect of 
generated CD14 MAb, MT14/3, on 
LPS binding. Monocytes, in the 
presence of autologous plasma, 
were pre-incubated with various 
concentrations of purified MT14/3 
or isotype matched OKT3 MAb. 
FITC-labeled LPS was then added 
and the membrane fluorescence 
was determined by a flow cyto
meter. As shown in Fig. 2, MT14/3 
MAb as well as a positive CD14 
MAb control, MEM-18, blocked 
LPS binding in a dose dependent 
manner. In contrast, the isotype 
matched control, purified OKT3 
MAb, had no effect on LPS binding. 

DISCUSSION 

The CD 14 molecule is a 
leukocyte surface molecule strong

ly expressed on monocytes but not 
on lymphocyte surface.! I This mol
ecule is, therefore, routinely used 
as a marker for identification of 
monocytes. IO,12 To produce mono
clonal antibody against CD14 pro
tein, generally, CD14 expressing 
cell lines or freshly isolated mono
cytes were used as immunizing 
agents and the spleen cells of im
munized mice were fused with my
eloma for generation of hybridoma 
produced specific monoclonal 
antibody.11,21,22,23 As immunizing 
cells, either CD14 expressing cell 
lines, or freshly isolated monocytes 
also express a large number of 
other membrane proteins. The im
munogenicity of the expressed pro
teins are different, induction of im
mune response to some antigens 
may be dominated and some are 
poorer. Using these types of anti
gens, failure to obtain hybridoma 
which have produced CD14 anti
body, therefore, can occur. To 
overcome this problem, cells ex
pressing every high level of CD14 
molecules are required for use as 
immunizing antigen. This type of 
antigen, in theory, will increase the 
possibility of obtaining CD14 pro
ducing hybridoma clones. 

Table 3 Inhibition of referent CD14 MAb Leu-M3 binding to monocytes by 
generated MT 14 MAbs 

MFI (% inhibition) 

Experiment no. Pre-incubated MAbs 

MT1411 MT1412 MT1413 MT1414 noMAb 

203 (4) 182 (14) 6 (97) 389 (-84) 211 

2 127 (-14) 85 (24) 8 (93) 234 (-110) 111 

3 259 (-13) 218 (5) 6 (97) 523 (-127) 230 

Peripheral blood monocytes were pre-incubated with indicated MT14 MAbs or without MAb. PE-Iabeled 
CD14 MAb, Leu-M3, was added to the pre-stained cells. The mean fluorescence intensity (MFI) was 
analyzed by flow cytometry. Percent inhibition was calculated between With and Without pre-incubated 
MAb. 



MAbs PRODUCTION USING CD14 TRANSFECTANTS AS ANTIGEN 59 

MT14/3 100 Ilg/ml MT14/3 50 Ilg/ml 

~ 

-Eo
::l_ 
o 
uL{) 

o j..Jj .. 
o 101 102 103 104 

OKT3 100 Ilg/ml OKT3 50 Ilg/ml 

L{)-


MEM-18 control 

~~------------------------~ 
L{)-

12 

L{)
co 
::l_ 

8L{) 

o 

PBS control 
~~--------------~ 

12 -L{) 

co g
uL{) 

o 

MT14/3 25 Ilg/ml 
''"' 

L{) 

fJ) 
§;:!.;

8: 1 .. 

o 101 102 103 104 

OKT3 25 Jlg/ml 

L{) 

fJ) -
Eo
"' o 
UL{) 

o 

I 

f 

Fluorescence intensity IFig. 2 Inhibition of LPS binding to monocytes by MT14/3 MAb. Monocytes were incubated with 
PBS (shaded peaks) or with various concentrations of indicated MAbs (un-shaded peaks) 
and FITC labeled LPS. MEM-18 ascites 1:100 and PBS were used as positive and 
negative controls, respectively. 

To generate cells expres- expression in COS cells of coding fection method used effectively 
sing the large number of CDl4 sequences placed under its control. introduced plasmid DNA into COS 
molecules, in the present report, the To generate CD14 expressing COS cells. The fluorescent intensity ob- If... 

high-efficiency COS cell expres- cells, in our experiment, cDNA served on each positive transfected 
sion system was used.24 In this encoding CD14 protein which was cell was very strong compared to 
system, cDNA encoding CD14 inserted in pCDM8 was first monocytes, indicating a large num
molecules were first constructed transfected into COS cells by using ber of CD14 molecul~s were ex-
into an eukaryotic expression vec- the optimized DEAE-Dextran trans- pressed on the transfectant surface. 
tor, pCDM8,28 The pCDM8 vector fection.25,29 This optimized DEAE- Therefore, these CD14 transfected 
contains SV40 replication origin, a Dextran transfection has been de- COS cells should be a better im
cytomegalovirus/T7 RNA poly- monstrated to produce outstanding munogen, compare to CD14 posi
merase promoter, the SV40 small transfection efficiency,25,29 In the tive cell lines or monocytes, for 
tumor (t) antigen splice, and early present study, approximately 70% eliciting immune responses to 
region polyadenylylation signals of CDI4-DNA transfected COS CD14 molecule. 
derived from pSV2.28 These fea- cells were positive with CD14 
tures of the vector allow high-level MAb, indicating that the trans
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CD14 transfectants were 
then used to immunize mouse and 
spleen cells were then fused with 
myeloma by conventional hybrido
rna technique. After fusion, the 
hybridoma culture supernatants 
were screened using CD 14 trans
fected COS cells and mock trans
fected cells as antigens. By this 
screening procedure, supernatants 
from 5 hybridoma clones showed 
positive reactivity with CD14 
transfectants but not to mock trans
fectants. With peripheral blood 
cells, these five antibodies strongly 
reacted to monocytes, weakly 
reacted to neutrophils, but did not 
react to lymphocytes. The staining 
patterns, together with the trans
fectant experiments, indicated that 
the generated MAbs are specific to 
CD14 protein. Obtaining 5 hybrid
oma clones produced antibodies to 
a surface molecule within one 
fusion is unusual. Our experiment, 
therefore, demonstrated that the 
high efficiency COS cell expres
sion system can be used to produce 
very good antigen for production of 
monoclonal antibody. In addition 
to CD 14 MAbs, using the same 
strategy, 3 clones of anti-CD99 
MAbs were also produced in our 
laboratory (data not shown). 

After 2 rounds of single 
cell cloning, however, a hybridoma 
clone termed MTI4/5 stopped pro
ducing antibody. The cessation of 
antibody producing by hybridomas 
due to their having an unstable 
assortment of chromosomes has 
been described.30 The epitope 
recognized by the generated CD14 
MAbs was analyzed using the 
inhibition test. One of the gen
erated MAbs, named MT14/3, 
completely inhibited the binding of 
referent CD14 MAb Leu-M3.22,23 
This result indicated that MT14/3 

MAb may react to CD 14 molecule 
at the same or at a very close epi
tope of that recognized by referent 
CD14, Leu-M3, MAb. Leu-M3 was 
an anti-CD14 MAb derived from 
the hybridization of mouse Sp2/0 
myeloma cells with spleen cells of 
BALB/c mice immunized with 
peripheral blood monocytes from a 
patient with rheumatoid arthritis. 22 

This MAb was now used as a 
LeukoGate reagent in SIMUL TEST 
reagent kit developed by Becton 
Dickinson. In contrast to MT14/3, 
MT14/4 MAb enhanced the binding 
of Leu-M3 MAb with an unknown 
mechanism. This enhancement ef
fect was also observed in the 
CD 147 system) J 

A series of studies was 
performed to analyze the function 
of the CD14 molecule and in
dicated that CD 14 functioned as a 
receptor for LPS.13,J4,J5 LPS was 
shown to bind to CDI4, a process 
mediated by the plasma protein 
LBP, and blockade of the CD14 
molecule with some anti-CD14 
MAbs prevented LPS induced TNF 
release by monocytes. 13,15 We 
therefore raised the question 
whether our generated CD 14 MAb 
bind to the epitope which is 
involved in LPS binding. To ad
dress this question, monocytes 
were incubated with autologous 
plasma, which used as a source of 
LBP, in the presence of CD14 
MAb and FITC-Iabeled LPS.1t was 
found that the generated CD14 
MAb, MT14/3, inhibited LPS 
binding. In the same experiment, 
the isotype matched control 
showed no effect on LPS binding. 
These results indicated that MT14/3 
MAb recognizes an epitope on 
CD14 which is involved in LPS 
binding. 

In conclusion, in the pres
ent study, we introduce an alter
native method for preparation of 
antigen for immunizing mice in the 
production of monoclonal anti
body. We used the high-efficiency 
COS cell expression system to in
duce the over expression of the 
protein of interest on COS cell 
surface. This type of antigen was 
shown to be a very effective anti
gen for the production of mono
clonal antibody against cell surface 
molecules. Using this type of anti
gen, we could produce 5 MAbs 
directed against CD14 protein 
within one fusion. This strategy is, 
therefore, very efficient in produc
tion ofmonoclonal antibody against 
any cell surface protein when cDNA 
clone is available. 
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