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PRODUCTION OF MONOCLONAL ANTIBODIES SPECIFIC TO Pseudomonas aeruginosa
wlsan uwulsas, §1ws aadud, Usund suansens, wena andnna

MANTINGT AINEMans urInoauaTuaTUN T LI
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misnaalululpauasuandived (monoclonal antibody) Ndnwzdaia Pseudomonas aeruginosa

a e e

TaglduuafiGunsimas s1wam 21 lolmaanannulumadanadduinliniunuany vinmmasusauiaas
(fusion) 31NIY UAT myeloma YAIeAEanT®A 1 uax 2 1aw3% dot blotling Wa: western blotting
nniwnasauauavaslululaanaawandvedlasminasaunanuly uazlalalng (sotype) f837 dot
blotting Wa: sandwich ELISA a1udey wuinldlululaauwaauanivadfidiwnsdadan (Iuauan)
yiamua 10 Tasudssulngfianudumegauszmanindy p. aeruginosa ldunalaloiaa Taoilulu
Inauaauaudivad PA204-B12 uaz PA208-D11 fa1udw1z§d 813n303U P. aeruginosa ldunslalaiaa
TavlaiiinUfAsunduniy Pseudomonas wazuuafiFuunsuauriiadug uanedlululaauasuendvad
fledn 8 laauawsnduiy Pseudomonas spp Idiiludaulng) wangwiluaaslwiiuiionnuuansds
FEWINMEWUTVEY P. aeruginosa Frindaindudasinmsndalylulaanesuendvedfismwizaass

a
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A o , C T a o o ¢ . '
199 e dwaIoslladmiuduwnaoRuives P. aeruginosa doly
ANd1An: Pseudomonas aeruginosa Lalulaauaauanduad dot blotting Western blotting

Abstract

Monoclonal antibodies (MAbs) against Pseudomonas aeruginosa (PA) were produced by
immunization into mice with a combination of 21 isolates of the bacteria. From two fusions, after the first
screening and second screening with dot blotting and Western blotting, ten strong positive
immunoreactive antibody producing clones were selected and recloned (Table 1). The sensitivity and
isotype of antibodies were determined by dot blotting and sandwich ELISA, respectively. MAb PA204-
B12 and PA208-D11 were highly specific, it recognized some isolates of P. aeruginosa without cross-
reactivity to other Pseudomonas spp. and other bacteria tested while the other eight MAbs could be used
to detect most of Pseudomonas spp. This evidence demonstrates heterogeneity among various isolates
of P. aeruginosa; therefore, production of MAbs against different isolates is required to develop a specific

tool for detection of all isolates of P. aeruginosa.

Keyword: Pseudomonas aeruginosa monoclonal antibody dot blotting Western blotting
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Introduction

Pseudomonas aeruginosa is an aerobic, nonsporogenic, gram-negative rod. It can be found in
various environments including soil, agricultural product, surface water, drinking and distilled water [1]. It
has high intrinsic resistance to antibiotics [2, 3]. P. aeruginosa is one the most important opportunistic
pathogens in animal and human. It’'s a common bacterial pathogen of fishes. The characteristic symptom
of the disease produced by the bacteria is septicemia hemorrhage in the skin of the mouth region,
opercula and ventral side of the body [4]. This microorganism infects people whose immune systems
have been weakened by severe burns, cystic fibrosis (CF), immunosuppressive or cancer chemotherapy
[6-7], the human immunodeficiency virus (HIV) and other diseases that cause immunosuppression [8]. It
also causes the highest mortality rate of all gram-negative bacteremia cases [9]. Traditional biochemical
tests were used to distinguish P. aeruginosa from other gram-negative rods [10].The disadvantage of this
method includes time consuming and very often confusing result due to their great diversities. Real time
PCR has been used to detect P. aeruginosa [11] with high discrimination power. However, molecular
techniques required specialist, specific instruments and limited in many laboratories. Immunological
techniques are important in health management for such things as diagnosis, stereotyping, epidemiology,
vaccine development, etc. Monoclonal antibodies (MAbs) are powerful tools for the rapid specific
detection and not required expensive machine or specialist. The production of MAbs against
P. aeruginosa has been reported [12]. Thus, the above mentioned MAbs could detect most of clinical
isolates of P. aeruginosa only but are unfavorable to detect environmental isolates. The present study is
an alternative method to produce monoclonal antibodies in order to use as immunological tools for

identification of P. aeruginosa as well as its diverse strains.

Objectives
To produce monoclonal antibodies in order to use as immunological tools for identification of

P. aeruginosa as well as its diverse strains.

Methods

Twenty-one isolates of heat-killed and formalin fixed P. aeruginosa were mixed with an equal
volume of complete Freund adjuvant (1:1), and then immunized intraperitonially in Swiss mice at 0.1 ml.
They were boosted at two week intervals for three times with the above preparation in incomplete
Freund adjuvant. After the fourth injection, antisera were collected and tested for their specificity by dot
blotting and Western blotting. The best responded mouse was used as the spleen donor for hybridoma
production. The last injection was administered 72 h before the fusion experiment. At 7 to 10 days after
fusion, supernatants of growing hybridoma cells were assayed for an antibody against P. aeruginosa
using dot blotting. Positive supernatants were tested against a battery of different bacterial species using
dot blotting and western blotting. The selected hybridomas were recloned by limiting dilution. The cloned

hybridomas were expanded and supernatants were future characterized.
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Table 1. Characteristic of MAbs specific to P. aeruginosa.

Tu 1-2 LWEIEU 2556 NRITNLIRATUATUNTT LT6l

. . . a
Bacterial immunoreactivity

Detected antigen by

Sensitivity test by

MAbs Isotype b
(Dot blot*) Western blot  (kDa) | Dot blot (CFU/mI)

PA204-B12 19G; PAB, 9, 10, 14, 22 50-106 'I><106

PA208-D11 IgG, | PA7,8,19 25-195 (LPS) 2x10°

PA202-E6 IgG,, | PA1-12, 14, 16-22, PC, PJ, PO, 38, 42 'I><10E
PSy

PA109-C1 I9G,, | PA1-14, 16-22, PJ, PO, PP1, PSt, 60 5x10°
PSy

PA108-A2 19G,. | PA1-14, 16-22, PC, PJ, PO, PP1, 48 1%10°
PSt, PSy

PA201-A5 19G,, | PA1-14, 16-22, PC, PJ, PO, PP1, 12, 20 5x10°
PSt, PSy

PA115-H5 IgM PA4, 11, 12, 16, 21 36-309 (LPS) 2><105

PA202-C1 IgM PA2, 5, 16, PSy 55-195 2x10°

PA210-H8 IgM | PA2, 3, 5,6, 7,9, 10-12, 14, 19-21, 28-58 (LPS) 1x10°
22, PSy

PA205-F4 IgM PA1-5, 8-11, 13, 14, 16-22, PC, PJ, 13 5x10°

PO, PP1, PSt, PSy

PA = P. aeruginosa, PC = P. chlororaphis, PJ = P. japonica, PO = P. oleovorans, PP = P. putida, PSt =

P. stutzeri, PSy = P. syringae

®The binding of antibodies to various bacteria was determined by dot blotting using bacteria at

approximately 10° CFU/m.

bWestern blot analysis. Mixture of 6 isolates of P. aeruginosa: PA1, 4, 5, 7, 12, 13, 15, and 18 was

separated by 15% SDS-PAGE and transferred to nitrocellulose membrane then treated with various

MADbs.
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Figure 1. Cross-reactions of each MAb with all 21 isolates of P. aeruginosa were examined by dot

blotting; Heat-killed bacteria (1OBCFU/ml) were spotted onto nitrocellulose membrane (1 pl/spot). 1-22 =
P. aeruginosa (PA), 23 = P. chlororaphis (PC), 24 = P. japonica 1526 (PJ), 25 = P. oleovorans 1097
(PO), 26 = P. putida 23201 (PP,), 27 = P. stutzeri 22487 (PSt), 28 = P. syringae 19310 (PSy), 29 =
P. shigelloides (PS), 30 = P. mirabilis (PM), 31 = E. coli (EC), 32 = A. carviae (AC), 33 = A. hydrophila
(AH), 34 = A. sobria (AS), 35 = V. cholera (VC), 36 = V. fluvialis (VF), 37 = V. harveyi (VH), 38 =
V. minicus (VM), 39 = V. vulnificus (VV), 40 = V. parahaemolyticus (VP), a = clinical isolate, b =

environmental isolate, * = PA15 was later re-identified as non P. aeruginosa by PCR.

Results and Discussion

Ten strong positive immunoreactive antibody producing clones were selected and recloned
(Table 1). Only MAb PA204-B12 and PA208-D11 were highly specific, they recognized some isolates of
P. aeruginosa without cross-reactivity to other Pseudomonas spp. and other bacteria tested. Both
antibodies were 1gG; and 1gG;, respectively. While the other eight MAbs could be used to detect most of
Pseudomonas spp. (Figure 1). Four of MAbs were IgM (Table 1). In Western blot analysis MAb PA204-
B12 and PA202-C1 bound to a smear band of antigen (Figure 2). MAb PA208-D11, PA115-H5 and
PA210-H8 bound to a smear band of lipo-polysaccharide (LPS). MAb PA202-E6 and PA201-A5 bound to

two bands of proteins. Whereas the other three MAbs bound to a single band of protein (Figure 2).
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Figure 2. SDS-PAGE and Western blot analysis. Mixture of P. aeruginosa: PA1, 4, 5, 7, 12, 13, 15, and

18 was separated by 15% SDS-PAGE and transferred to nitrocellulose membrane then treated with
MAbs PA204-B12 (1), PA208-D11 (2), PA202-E6 (3), PA109-C1 (4), PA108-A2 (5), PA201-A5 (6),
PA115-H5 (7), PA202-C1 (8), PA210-H8 (9) and PA205-F4 (10).

P = prestained standard marker proteins

Conclusion

All of the above mentioned data indicate that combination of MAb PA204-B12 and PA208-D11
were highly specific and could be used for identification of eight isolates of P. aeruginosa with high
fidelity while the other eight MAbs could be used to detect most of Pseudomonas spp. This evidence
demonstrates heterogeneity among various isolates for P. aeruginosa. Future production of MAbs against

different isolates of P. aeruginosa is needed in order to develop immunological tools for identification of

various P. aeruginosa isolate
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