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ASSTRACT

- llonoclonal
ror. aefini,i*"ii"tl-t:Pdies have pro

fi*fintn#$t*t*f*#,ffi'ant ibodies -;s;i"^":t;* negative bac ce

1." ld . : o "'"I".'. l"t; ^#"::i*" ::-: 
:ri;' X;[:i:T"'; ;..,

;::::,:l,itl.i;r#+"*t+ .,i"i;;";:ll'ion or'p""iri" antigenic
antigenic ,r." ."..I-F{tt"-iot'oti"t"o' 

rn the case of oie
conserved in all ;lgni"to oy ai"'r"'a,:er'membrane lipoprotein H2, the

trilfil{ -:ri:fu i'*"rffii:Tiitrit:i :? H""" 
"

l?::op"" on outer ru*u.l"""IJ^*'::-':P"'Ee. conserved surface
o r *e ren r ia. "o,..lll'l;j;:" 

;::: :i'"F 
oilij", 

i;l::il"".,; "
mercaproeth"n"r_."j.,"J;"0;;.:l;'; 

:;;..t"n" 
with 2

3::Iio:-ttotiae fragments of prorein ,with Proteolvtic and cyanogent_specific monoclonal .".ii.Oi"J.;# i. 
. One of rhese ororeinimrnunotherapeutic potential een demonstrated ti have

INTRODUCTTON

Monoilonal antibodie.s provide serconventiona, oorr"1:l:r *era 0",*"J-iiii,rffJiH:;i'"Ji."ni.,r"$rrth antigenic fractions. fo, .*"npti, they have definedspecificity for a sinst" 
"oi;;o;^ii'i"l ,"*ig"nic sire) on onespecies of macromolecule. This allowsand ident ify macromole""i"s -.r,J"I';il"" 

::: to, accurately quanrify
the.presence of conEaminating r"aili""t 

tt:"t":1:":", regardless ofantibodies interacr ritt ri.ir-;r';;.a'",' rn addicion, monoclonal
reproducibte fashion. ;;.::":'-::.:::: ":t'c"ns in a highty
*,ui._ r.."i -."T"*l 

"Ililii:, :.,i;l:Tjr:;;.":i;" t;:fj:X_ r:;""
::ffi::T: il.l::i;:" can be grown in rarge amounrs in rissue
supplies .r .n.".-;.:*:::":n"" provide Potentiallv lnu*i"J"r"rr.
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(l'lutharia e! al. , Lg82)' We have demonstrated that these

proteinsare i*n rrrogtiit in animals and in hurnans ' in that the s€ra

of cystic f ibrosis p"ti"''c" t'ith- P' aefusiTrgsa. P"1T:i::l^lnfections
(Hancock et aI., 19;4), of convalE"t6fifffitts recovered from P'

aeruginosa bacteremi'a'ir'"i tt al" 1983) and of rats with induced

chronic 9- 3.'oeloo"I i""g nrAtions (La* 4 4': 1?931:-"t' 
nt""

anribodies thar rnt*a". i;,ii the major outa tlernbrane ptoteins of

our laboratoty ,rira-iipt "ittf" 
PAol:. The simplest explanation for

this data is the outel'membrane protein antigens are antigenically

conserved in P. ggglnosa' We have "ot 
tooiitt"d this sugg€stion

for outer membrane;ffi; r'"tti nz using monoclonal antibodies

(Table 2).

POTENTIAL USE OF MONOCLONAL ANTIBODTES IN THE TAXONOMY OT' BACTERIA

AtPresentthemajorEoolsinthetaxooomicgroupingof
bacterial celrs are a"i.tti".tion of growth charact-eristics '
DNA:DNA hybridi.zation (Pal1ero"i 3.!-4" 1973)' rRNA homology

scudies (Pallerooi "i "f', 
1973;-5-evoi and Deley' 1983)'aod fatrv

acid analysis (uossttA!",-tgizl' Each.of :ht:'-1::Y: is time

consuming and in the-TafEer three cases involves expensive reagents

or equipnent. ttt""-ti"ti-i" *o*t jus,tification for the development

of new taxonomic "ia.'-i"i 
the ideniification of groups of gram

;;g;;i";-t"cteria. wt h*te coasidered monoclonal antibodies

directed against o"tui *"*it"t" "tttig""s 
as potential taxonomic

tools.

To date we have identified three monoclonal antibodies (lable

2) which may have taxanomic value' Monoclonal antibody 584 uas

produced by cenrocli-,-pe ""a 
is directed against the lipid A portion

of the lipopolysac"i"tia" (r'ps) of E' coli strain J5 (Mutharia ec

a1., 1984)- This antibody interacti tiit-altost all (972) Gram

i-egative outer u,emir"i.i.(i... Lipid A), including those f,rom

tepresentati.,.. oi-i-f"*iiitt ' 16'. species and up to 30 strains of a

single species. ;";"*;;;;tiv etti"- is a moderatelv 1ow affiniev
antibody (trrus giiine t"tt ELisA reactions) and the delineation of

bacteriaL cells inLo Gram negacrve and Gram positive is usually more

simply accomplished by the Gram stain' Hor'rever' this or a similar

antibody may be of inierest in those cases in which Gram staining

provides a Gram indefinite Phenotyp€'

A second monoclonal antibody MAI-6, specific-for the outer

membrane peptiaogiyc"ol"""o"i"tei lipoprotein l{2 (Hancock et a1' '
Lg82), may have gr€ater taxanomr-c value' This antibody interacts
with arl knou; species of the group ("true") Ig:glourola9s as

classif ied by p"ii;;;;;.-et-ei."trgrrj ""a uv Sevoi-aia'5Et'ev (re83) 
'

but not'*1.r, .nor.-:;;;fi iF plgt{g*onadacgee shown bv nucleic acid

homology to le ai"ta.,tly relatEE-f6-EGE-ffiins' The group I
pseudomonad" t""i- ai.-r'.r"a"a organisn-Azgtobaslgr vinglandii) share

one or more or cne following characteristics' DNA homology

(palleroni eE al:, rgzil, tiNA ho*ology (Palleroli-9! al" 1973;
.deVos and deley, 1983), and the pt""titt of the lyai6xl-fatty acids

c-hydroxy decanoic acii, c-hydroxydodecanoic acid
(occasionally)and B-hydroxydodecanoic acid attached to their LPSs

i;;"" et al., Lg72)' In conttast they differ substantiallv in
morphology, o.rt.itiotlal requirements and production of fluorescent

pigloents--.a11 of vhich are characteristics previously used to
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Table 2: Potenrial taxonomic value of monoclonal antibodies
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A third antibody of interest is l{A5-8 speeific for porin
protein F of Pseudomonas aeryginosa (llutharia and llancock' l'983)-
This antibody cr.sl:reacts vith all 33 sttains of P. aeruginosa we

have examined, but no other Gram negative bacterial strains.
Interestingly, other nonoclonal antibodies against porin protein F

have lesser specificity, since they recognize P. putida and P.
syringae strains. Nevertheless' even these antibodies may turn out
to be of taxonomic interest.

Thus monoclonal antibodies can distinguish both nrajor
subgroupings and more minor oubgroupingc of bacterial cells.
Rorrever, due to the pot€ntial for rernoval of given antigens by
rmrtation it seems unlikely that they ri'1l become more than an
adjunct technique to assist classical taxonomic rnethode.

CHARACTERIZATION OF TWO ANTIGENIC EPITOPES ON PROTEIN T

Ln our studies on the cro$s reactiviCy of monoclonal antibodies
agaiost outer membrane protein F of P.sieu{omonas aeruginosq we
,aleinonstraCed monoclonal antibod ies with trso distinct specif ic ities.
One antibody, MA5-8, interacted only with P- aeruginosa- strains
r,rhereas three other monoclonal antibodies, t'lA2-10, l!lA4-4 and uA4-10,
cross reacted sith P. syringaq and P-'putida strai.ns. These tvo
aotibodies rere distinguishable by a variety of oth€r tests
(Table 3).

Table Differentiation of two classes of monoclonal
anEibodies against Protein F

I'{onoclona1 An|i.bodY,
10

fuaCtivity with purified Protein F

Surface labe1ling of intact
P. aerqg_inosa

Reac t ivi ty wi th P . Pu t ida and
P . lJlir ingae pro te in F

Reactivici' with a 31 kD tryPsin
or 29 kD papain ProteolYt ic
fragment of protein F

Reactivity with cyanogen bromide
fragments of protein F

Antigenic reactivity stable to
2-mercap toe thano 1
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MONOCLONAL ANTIBODIES AGAINST BACTERIAL ANTIGENS

Both classes of antibodies recognized,a surface epitope as judged byindirect irmnunofluorescent _rabeiling (ltutharia and Hancock, 19g3)and colony immunobLotting (Mutharia and Hancock, subrnittedj ofintact !- a-eruginosa cer-ls. The data favour the existence of twoseparate highry conserved surface epitopes on outer membrane protein
T i" 3.- aeruginogg- while these studi." h^r" not as y.i-.rrorua ,r"to propose a realistic molecular model for protein F, it isanticipated rhat the isoration and characteiization ;f a ;rearervariety of monoclonal- antibodies may permit srructural frlai"tio.,"to be made.

USE OF MONOCLONAL ANTIBODIES IN PASSIVE IWUNOTHERAPY

Monoclonal antibodies are a good caodidate for passive vaccinesdue to their high specificity. tJe considered the possibility thatone of our rnonoclonal antibodies against protein F uould provideprotection against a subseguent lethal challenge with p.
a-erugilrgsa- The results shoun in part in rable 4 stroigty suggesrthat this antibody, which recognizee a conserved surface Lpitole anacan protect mice against p. aeruginosa of a serotype different tothe strain used ro originitiy-ilolaEJ-rhe monoclonat ancibody, hasgood potential as an inununotherapeutic agenE.

Table 4- Protective effect of protein F-specific monoclonal
antibody MA4-4 against challenge of. B6lD2

mice with p. aeri.ginosa strain H2

221

Surv iva 1 Significance of
Difference

(risher exact rest)

Cont ro 1

I1A4-4 ir,jected
t/ 10

9/L0
3

p

Antibody MA4-4 (O.l mg) of rhe IgG2" class was injected intothe tail vein of 25 Gram mice two h'ours prior to
intraperitoneal charlenge with 4 x 106 st.ain M2 organisms
suspended in physiorogical saline. survival was reiorded afte:3 days. No rnice died after this time. Results are taken fromtwo separate experiments. A control monoclonal antibody MAl_6specific for a non surface located epitope of protein H2 didnot afford protection.

CONCLUSIONS

This short review has attempted to highlight the potential usesof monoclonal antibodies directed against bacterial surfaceantigens. rt is our feeling that monoclonal antibodies will have amajor impact on serology, inrmunochemistry, taxonomy and
immunotherapy- This is emphasized by numerous studies in additionto our own studies reported here. Their conti.nued use should ooenup many areas of research by providing specific reagents fordefining bacterial antigens.
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