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DESCRIPTION

Title of the Invention

ANTIBOPIES FOR DETECTING MICROORGANISMS:

- _DEéCRIPTION-OF BACRGROUND ART

Field of tﬁefInventioh 

The preseﬁt invention pertains to antibodies
useful inithe detection of various'microorganisms,
particularly bacteria; ahd a method of detecting
microorganisms, reagent.kits for detection of
mioroorganisms'that use said antibodies} and a method
for preparing specific antibodies'for detecting .
microorganisms. | |

Moreover, the present invention is wvaluable to

the drug 1ndustry, particularly for diagnostics for

microorganism infections with an emphasis on

bacteria.
Prior Art

Diagnosis of microorganism infection is confirmed
by detection of the causative pathogen from.the .
infected area or bylderection of antiﬁodies to the
causative pathogen in serum and body fluids.
Detection of the causative pathogen is particularly
iﬁportaﬁt in the sense ﬁhat it makes quick treatment
of the patient possible.

Detection of the causative pathogen of infections
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can be gene:aily,élassified as cultivatioh and
identificétion methods, wﬁereby the.caﬁsative
pathogen is Seiectively,cultivated and then
identified_based on its biochemical properties;
genetic diagnosis, whereby amplification by PCR,
etc., is perfbrmed based on_specific DNA sequence of
thé cauSative pathogen and thus tﬁé causatiﬁe
pathogen is'detécted; or immunological methods,
whereby the causati&e pathogen is detected using a
specific reaction of antibodylwith surface antigen
marker of thé causati&e pathogen. Howevér,.it takeg
ﬁime té obtain results b§ cultivation aﬁd

identification methods or geﬁetic diagnosis methods.

Therefore, diagnosis by immunological methods is

commonly used because the causative pathogen can be
detected within a short time with high sensitivity
énd the patient can be quickly and appfopriately
treated. | :

Depending .on thé bacterial species, a variety of-
mérker antiéens and antibodies pan:be ﬁsed, alone or
in combination to-defect the causative pathogen of
infections by cohventional immunological methods.

For instance, lipopolysapcharide (LPS) repfesents
a genus-specific anﬁigen of Chlamydia, (Stephens, R.,
et al.: J. Ihmunol., 128:1083-89, 1982, Caldwell,
M.D.: Inf. Immun., 44:306-14, 1984), and antibodies

to LPS are used as the réagent.antibody in a variety
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of ‘diagnostic kits, partlcularly for the detectlon of

Chlamydla trachomatls
Moreover, Peterson etwal., (Infection:add
Immunity, 59(11), 4147-4153, 1991) and Batteiger-et

al., (Infection and Immunity, 53(3), 530-533, 1986)

‘have reporﬁed monoclonal antibodies to major outer

memb:ane_p;otein (MOMP) of £he genﬁs Chiamydia.

Publication of unexamined Japanese application
No. 298/1988 discusses an immunodetection method
based on the western blofting that uses a monoclonal
antibody to an apprbximately 43 kilo Dalton.membfane
protein aﬁtigen of Mycbplésma-pnéumoniae.

:A me;hod of preparing monoclonal antibody to.
Haeﬁéphi;us.influehzae and a diagnostic.ﬁethod that
uses said antibodi are presented in Publication of
unexamined Japanese application No. 148859/1987
(Japanese Patent No. 64065/1994) . |

Proteins of approximately 20 kilo Dalton isolated
from the sodium cholate extract of the outer membrane
vesicle of Neisseria gonorrhoeae strain BS4 (NCTC
119?2) are documgnted and prgparétion of'hybridomas
ﬁsing said substance is disclosed in British Patent;
Application'No. 2,172,704. Moreover, EP 419238A1l

describes preparation of a mohoclonal antibody, ﬁhich

"can bind to a protein of approximately 14 kilo Dalton

prepared by using Neisseria gonorrhoeae as an

immunogen and a method for the preparation of such a
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monoclonal antibody. Addiﬁionally, a method  of
detecting the same Neisseria gonorrhoéae using
monoclonal antibody_to lipopolyséccharide (LPS) is
mentiored in Canadian Patent Application No.
1,220,147.

v However,-there are problems with said antibodies :
and detection.methods based on those antibodiés iﬁ
that species spec1f1c1ty to microorganisms 1is
insufficient for proper diagnosis. The antlbodles ‘do
not detect_all sefum'typés.aé-different types of
surface antigen present within one species.

" Marker antigens mentioned in these prior arts are

different in terms of their function, structure and

\

deilular_locations.fFurthermore, they are not

evolutioharily conserved and often not resistant to
antigenic drift. Antigens like these might have
advantage.for-serptyping but-not'for foutiﬂe
laboratory.diagnosis where a common.antibody is
needed to detéct all of the members within the
species. A common éntigen that is with common
function that is evolutlonarlly protected but have
measurable dlfference from species to spec1es was not

described hlthe;toﬂ

DISCLOSURE OF .THE INVENTION
The present invention strives to make ideal

microorganism detection and immunodiagnosis possible
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and with innovated antibody to the same molecule in
different microorga#isms. Particularly antibodies to
the molecular segment that is a part of same
intracellular functional component of all
microorganisms. More intensely, it describes an
antfbody to -detect the evolutlonary signature within
a molecule that is common in all the member of- a
spec1es but-dlffer form species to species. A method.
of detecting microorganisms, which is species |
specific and-caﬁ cover:aimbst all serﬁm types,. . a
reageht kit-for detection.ef microorganisms that use’
said antibody, and a method'fpr preparing a epeciﬁic
antibody used for detection of microorganisms.

The present invention describes &4 protein with
the same functlon preserved in all microqtganiems as
a useful antigen proteln Usually, it is expected

that such a proteln be subjectea to a structural

.change only to a small exteht:'However, it ﬁas found

that the antigen epitope of this protein has
specificity to certain_species or genus of
microorganisms, end.that the antibody for'this'
protein not only hae potentialities of being.used for

specifieally-ideﬁtifyihg epecies or genus of

'microorganisms,.but also is capable of detecting all

serotypes of the subject microorganisms.
The inventors focused on intracellular molecule

that are present in all microbial cells and differ
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between-microorgehisms in terms of its amino acid
sequence, particularly ribosomal protein L7/L12,
which is a member of ribosomal protein. Ribosomal
protein L7/L12 is a protein:with a molecular weight

5 of approximately 13 kilodaltons and'is knowﬁ to exist .

e_as an essential ribosomal pretein iﬁ protein
synthesis, Progress has been made ;p uqderstanding
the complete amino acid sequehce of.eeveral:_-

" microorganisms including Escherichia coli and

10 Baccillus subtilus,.etc.; and 50% to 65% homology of
the amino aeid sequence between the mieroqrganisms
hes founé. |

The inventors focused on the fact that even
.thbugh-there are similarities between different

15 microorganisms in terms of said molecule; this'
molecule also has a structural segment that is unlque
to each mlcroorganlsm and dlscovered that it-is
possible to detectgvarlous mlcroqrganlsms with

Qﬁ species specificity and to qetect all serotypes

20 within the same species by using entibody to seid
protein. As a result of etteﬁpting to develop a
tebhnology for immunodiagnosis of midrporganism
epecies using antibody speCifie to, for instance,
Haemophilus influenzae, Streptococcus pneumoniae, and

25 Neisseria gonofrhoeae, the inventors completed the
present invention upon.discovering that antibody

specific to said protein of each species of
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microorganisms can be 6btained and species-specific
detection of different bacteria is possible using
said antibody. |

The present invention relates to an antibody used
ftr detecting microorganisms, a method-of detecting
micioorganisms using the antibody, a readent kit for
detecting microérganiﬁms usiﬁd_the-antibo@y, and a
méthod for preparing specific antibodies for
detecting microorganisms.

1) Antibodiés.which ére antibodies to ribosomal-

protein of microorganisms and which react

specifically with said microorganisms.

2) The antibodiés:described in 1) above, where
the ribosomal protein of the microérﬁénisms is .
ribosomal protein L7/L12. |

3) The antibodies described.in 1) or 2) aboVe;
where said microorganismé are'microorgaﬁisms which.
cause a séxual;y transmitted diéeaée (STD) .

'4) The antibodies described in 1) or 2) above,

where said microorganisms are microorganisms which

"cause respiratory tract infection.

- 5) The aﬁtibody described in 4)'ab6ve, where the
éausative.microorganisms'of respiratory tract
infection are microorganisms of Haemaphiius
influenzae. ‘

6) The antibody described in 4) above, where the

causative microorganisms of respiratory tract
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infection are ﬁicrocrganisms of Streptococcus
pneumoniae. . |

7) The antibody;described in 3):above, where the
causative microorganisms of sexually transmitted
diseases (STD) are microorganisms of Neisseria"
gondrrhoeae.

8) The antibody descriced in 7) above, which is
the antibody to riboeomal protein L7/L12 of Neisseria
gonorrhoeae and which identifies a amino acid -
sequence molety from 5 to 30 amino ac1ds 1nclud1ng
the 115th alanlne in the amino acid sequence of
Sequenc¢e ID No. 22 of the Seqdence Table |

9) A method of detectlng mlcroorganlsms which is

characterlzed by the fact that antibody. to

intracellular molecules that have the ‘same function
for a variety of ﬁicrocrganisms is used.

10) A method of detecting microorganisms}.Whicha
is characterized by the fact that-any antibody -
cescribed in 1) to 8) above is used.

| 11f.A reagent kit-for-detecting.micrcorganisms,
which is characterized by the fact that antibody to
intracellular molecﬁles that have the same function
for a_varietf of microorganisms-is used.

12) A reagent klt for detecting micrcorganisms,
which is characterized by the fact that any antibody
described in 1) to 8) above is used.

13) A method of preparing any antibody described
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in 1) to 8) above, characterized by the fact that

ribosomal protein L7/L12 of microorganisms obtained -

by a gene manipulation procedure or by isolation from

~“microorganisms, peptide moiety thereof, or a

synthesized peptide cqrrespondihg to the peptide.
moidty is used as. an immune source. .

The présént-invention will -now be explained in
detail. -

Sequences'Nof 1 and No. 2 in the Sequence Table

are the DNA sequence of the ribosomal protein L7/L12

. gene of Hehophilus-influenzae_and corresponding-amiho
acid sgqueﬁée; Sequences No. 3 and No. 4 are the DNA

. sequence of the ribosomal protein L7/L12 gene of

Helicobacter pylori and the co:responding amino acid

'sequencer Sequences No. 5 and No. 6 show the DNA

sequence and the'correspondi#g-amino acid sequence of
the ribosomal proteih L7/ﬁlé'gene of Streptococcus |
pneumoniae,_Sequendes No. 7 and No. 8 show the DNA"
seqﬁence and thé corresponding amino acid sequencé of
the-ribosqmal protein L7/L1l2 gene of Ne;sserié
gonorrhoéae.'Sequénces No. 9 and No. 10 show the DNA
sequence énd the correspondihg amino.acid sequence of
thé ribosémal protein L7/L12 geﬁe_of Neisseria |
méningifidis. Sequence No. 11 and Sequence No. 12 in
the Sequence Table are the primeré DNA for PCR used
to acquire the ribosomal protein L7/L12 gene.from

Hemophilus influenzae. Sequences No. 13 and No. 14
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in the Seguence Table are the primer DNA for PCR used
to acquire the ribosomal protein L7/L12 gene from
Streptococcus pneuﬁoﬁiae."Seqﬁences No. 15 and No.
16 in the Seeuence Tabhle are the primer DNA for PCR
used to acquire the ribosomal pfotein L7/L12 gene
from Neisseria’gbnprrhoeae.' Seqﬁences'No. 17 and No.
18 show the DNA sequehce and theicorresponding amino
ecid'sequeﬁce of the ribosomal pfotein L7/L12 gene of
Hemophilus ihfluenzae. Sequences No. 19 and No. 20
show the DNA sequence and the corresponding amino
aeid_sequence of the ribosomal brotein L?/LlZ gene of

Streptococcus pneumoniaet Sequences No. 21 and No. 22

_shew the DNA sequence and the corresponding amino

acid sequence of the ribosomal protein L7/L12 gene of

Neisseria gonorrhoeae. _ _
Furthermore, the left and right termimals of the
amino acid sequenees entered in the Sequence Table |
are amino group (referfed to beiow as the N_te;minal)
and carboxyl group_terminale (referred to below as .
the. C terminal), respectively, and tﬁe:left tefminal
and right terminal of the base sequehce is the 5°
terminal and the 3' terminal, respectively.
...Moreover, the.series of biomolecular experiments

of gene preparation mentioned in this text can be

. performed by methods entered in standard experimental

manuals. "Molecular cloning: A laboratory manual,"

Cold Spring Harbor Laboratory Press, Sambrook, J. et
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al. (1989%), is an example of the aforementioned
standard experimental manual.

.Thé.term microorganism in the présent_invention
refers “to all species of ﬁicroorganisms, including

5 bacteria, yeaét, mold, Actinomyces,.rickettsia; etc.,

but’bacteria in particular pose a problem in terms of
diagﬁosis'of miérdbiai infections, |

‘The term “antibody which reacts specifically with

miéroorganisms” as used in the present invention

. 10 means an antibody, which.reagts specifically with a
'species or gfoup of micfoorganisms. An éntibody,
which reacts specifically with a species of
microorganiéms, is particularly useful for the”
diagnosis of microbial infection diseases.

m' . In the present.invénfion; causative
microorgapiéms of STD (sexually transmitted diseaég)
ipclude,_but_afe not iimited to, Neisseria .
gonorrhoeae, Chlamydia trachomatis,'Candida albicans,

: Eﬁﬂ ‘T;eponema pglliduﬁ, and Ureaplasma urealyticum. -

| 20 -In the preseﬁt invention, caqsative-

microorganisms of respirateory tract iqfection
include, but are not limited to, Haemophilus

. influenzae, Streptococcus pneumoniae, Chlamydia

pneumoniae, Mycoplasma pngumoniae; Klebsiella

25 pneumoniae, Staphylococcus aureus, Pseudomonas

agruginosa, Streptococcus sp. GroupA,'Mycobacterium

tuberculosis, Legionella pneumophila, and Aspergillus
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spp.
The term antibody in the present invention means
a polyclonal antibody or monoclonal antibody'thet can .

be madé'using the entire length or only a partial

‘peptide of said ribbsomal protein. Although there are -

no special restrlctlons to the peptlde length for
maklng the antlbody, the segment should be of the
length characterizing the ribosomal protein. L7/L12,
and a peptide of 5 amino acids or longer,
particulariy 8 emino'acids or longer, is preferred.
Antiserum cOntaining antibody (polyclonal antlbody)

that 1dent1f1es rlbosomal proteln L7/L12 can be

_obtalned by 1noculat1ng laboratory anlmals w1th

adjuvant and a-peptlde or the full length protein as
it is or when necessary, after'beiﬁ§ crosslinked with
a carrier'protein such as KLH (keyheie—limpet
hemocyanin) aﬁd.BSA (bovine sarum albumin) and
recovering the serum. . Moreover,, the antibody can be
used after it has_been purified from the antiserum.
The laboratory animals that are inoculated ihclude
sheep, horses, goats, rabbits, mice, rats, ete.,-and
sheep, rabbits, etc., are partieularly preferred“for
preparation of polyclonal antibody,' Moreover, .
monoclonal antibody can also be ebtained by
conventional methods of making hybridoma cells, but
mice are breferred in this case. The entire length

of said protein, or its partial peptide consisting
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"amino acid residues of 5 or more, preferably 8 or

more, residues that has been fused with GST

(glutathione S4ttansferase), etc., can be purified
and us€d -as antigen, or it can be used as antigen-
without being_purified. The antibody can also be the .
genétic recombination.entibody exp;essed cellularly

using immunoglobulin genes that have been separated

‘by .2 variety of methods in manuals ("Antibodies: A

_Laberatory manual," E. Harlow et al., Cold Spring

Harbor Laboratory); clonlng methods,'etc

Antlbody to ribosomal proteln L7/L12 that can be

| employed as the marker antlgen of the present

invention can be obtained'by the following 3 methods,

. and other similar methods as well; the methods,

however, are not limited to tnese,

a) The desired antibody ean_bé aequired by

'.synthesizing a peptidezfragment“consisting,of 5-30

amino acids for microorganisms with a known ribosomal

protein L7/L12 genetiC'sequence and amino'acid

sequence using the region least 31mllar to the amino

acid sequence of said proteln of another

mlcroorganlsms and making polyclonal antlbody, or
monbclenal antibody, using this .peptide fragment as
the immune-source.

Moreover, it is pnssible to acquire the entire
sequence of said gene by nsing a conventional genetic

procedure, such as gene amplification by PCR with the
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DNA sequence at both terminals of said known genetic

sequence as the primer, or hybridization using the

.sequence of a homologous segment as the template

A

probe.
. Then, a fused gene with another protein gene is-
constructed and said fused gene is inserted into the .-

host by conventional gene insertion methods using

_Escherigbia coli, etc., as the host and expressed in

large quantities. The'deéired'protein antigen'can

tthen be acquired by purifying the expressed protein

by affinity column methods with antibody to the
protein that was used as the fusion protein. . In such

a case, even if antibody to the amino acid segment

‘retained within the bacteria is acquired, it does not

coincide with the purpose of the present invention
because the full length of ribosomal protein L7/L12

becomes the antigen. Consequently, hybridoma that

‘produces monoclonal antibody to -the antigen that has

been obtained by this method'is.acqui:ed by

-conventional methoas and the desired ‘antibody can be

obtained.by selecting a clone that.produces antibody
that-will react only with the desired ﬁicfoorganisms.
b) first, since there is 50 to 60% hémology
between bacteria specieé.in terms of their ribosomal
protein L7/L12 amino,acid'sequence, it is possible fo_
easily écquire said protein genes for microorganisms

with unknown L7/L12 amino acid sequence by
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‘conventional genetic procedures, such as gene

amplification'of a Specific sequence segment by:PCR
methods based on the sequence of the homologous
segments of the amino ac1d sequence, or hybridization
with the homologous segments'as the template probe,
usinig bacterie-having a known ribosomal protein
L7/L12 emino acid sequence.

Then, a fused gene with another protein'gene is
constructed and said fused gene is 1nserted into the
host by conventional gene 1nsert10n methods using
Escherlchla coli, etc., as the host andlexpressedoin
iarge_quantities. .The;desifed protein antigen can
then be_ecquired'oy purifying the expressed'protein“'
by_affinity column methods withientioody to the

protein that ‘was used as the fusion protein. In .such. .

‘a case, even.if antibody to the amino acid segment
‘retained within the bacteria 'is acquired, it does not

. coineide with the purpose of the present invention

because the full iength of'ribosomal protein L7/L12

becomes_the antigen. Cohsequently, hybridoma that

' produces monoclonal antibody to the antigen that has

been obtained by tnis method is acquired by

conventional methods and the desired. antibody can be

obtained by selecting a clone having ‘ability antibody

that will feact only with the desired microorganisms.
c) Ribosomai protein L7/Li2 that has been

purified to a'high purity can also be obtained by
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another method, in the case where the amino acid
sequenee of the fibosomal protein L7/L12 is unknown
wﬁereby a peptide ef 5 to-30 amino aciqs
correepbnding to the common eequence segment retained
in ﬁhe micfoorganisms_isﬁsynthesized from the known.
amifio acid seduence of the'fiboeemal protein L7/L12,
and polyclonal antibody or monoclonal antibody to
this peptlde sequence is made by conventional
methods. Then the highly purified Ribosomal protein_
L7/L12 from diefupted'mieroorganisms isfobtained by-
affinity column chroﬁatogréphy using said antibedy.

If purity of the protein is insufficient, it can

.be purified by conventionél methods, such as ion

exchange.chromatog;aphy,mhydrbphobic:chromatbgraphy,
gel filtratioﬁ, etc., after which the elﬁted fractioni
of ribosomal protein L7/L12 is identified by western
bletfing, etc., using antibody that ﬁas made to

obtain the pﬁre fraction; The desired antibody can be

'ob;ained by acqhiring hybridoma or polyclonal

antibody by conventioﬁal_methods ﬁeing the pﬁre
ribosomal protein L7/L12 antigen that has been
obtained and selecting hybridoma or polyclonal

antibody that will react specifically with the

‘desired bacteria, as in b).

" -The antibody of the present invention specific to
a variety of microorganisms that has been obtained by

the methods in a) through c), etc., can be used in a
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variety of immunoassay methods to obtain diagnostic
reagent kits specific to a variety of microorganisms
For example, this antibody can be used in aggregation
reactions where antibody is adsorhed on polystyrene

latex'particles, ELISA, which is a conventional

~ technology performed in a microtiter plate,

‘conventional immunochromatography methods, sandwich

assay, wherehy said antibody-labeled with colored'
particles or particles'that have coloring capability,.
or.with enzyme oOr phosphor,_and'magnetic
microparticles.coated_with:capture antibody,-etc.,
are used; etch

The term detection methods for microorganism

using antibody means ‘detection methods that nse

.conventional immunoassay such as aggregation

reactions where antibody is adsorbed on polystyrene
latex particles, ELISA, which is. a conventlonal
technology performed'in a microtiter plate, |
conventional_immunochromatography methods, sandwich
assay, whereby said antibody labeled with colored
particles or particles that have coloring capability,
or nith enzyme or phosphor, and-magnetic

microparticles coated with capture antibody, etc.,

~are used, etc.

Moreover, the optical immunoassay (OIA)

‘technology described in International Patent

Application,Japanese Laid-open (Toku-Hyou) No.
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5b956571995,'in which micfoorganisms.are detected by
an optical interference induced by an antibédy'
feaction_on the optical thin f£ilm which'is‘fofmed'by
silicont or silicon nitride, is a useful_detection
method using an antibody.

"Moreover, treatment with anlextractioﬁ'reagenf
that.uses a vériety of surfactants, beginning with
Triton X-100 énd Tween—-20, enzyme treatmépthwith an

appropriate enzyme, such as protease, etc., methods

whereby the known'éell structure is diéruptéd

beglnnlng with dlsruptlon of the mlcroorganlsm by

phy31cal methods, can be used to extract the'

_ intraéellular'marker antigen from the necessary

microorganism in said detection method. However, it

is preferred that the extraction conditions be

designed using a combination of_surfactants, etc., so
that the conditions.éfe_optimized'for extraction of
the bacteria in_quesiion'with a reagént. |

Moreover, .the term a réagent.kit-fér detection of
microorganisms using aﬁtibody.means a reageﬁt kit
that uses said detection method.

For instance, in the case of obtaining thé
specif;c antibody fd Haemophilus influenzaé¢ which is;
of extreme diaénostic significance 'as a causative
pathogen of pneumonia; bronchitis, meningitis, etc.,
the amino acid sequence and DNA sequence of ribosomal

protein L7/L12 is entered in data bases, etc..
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The amino acid and DNA sequence of ribosomal
pratein L7/L12 of Haemophllus 1nf1uenzae are shown in
"Sequences No 1 and No. 2.".

Cornisequently, in the case of this bacteria, it is
possible to.similarly compare the amino acid sequence 3
of ribosomal protein L7/L12 with the same brotein of,
for instance,'Helicébaéter pylori, which is showh in
"Sequencé No. 3 and No. 4," and synthesize a peptide

of 5 to 30 amino .acids for the. segment of low

" homology and make polyclonai antibody or monoclonal

aﬁtibody spécific to Haemophilus influenzae'using

" this peptide.

In the case of a specifid polyclonal antibody, it
is preférred that IgG'fraction be obtained by
purification of the antiserum of immunized laboratory

animalé with a protein A column, etc., and affinity

purification be performed ‘with the synthetlc peptlde

used in immunization of the laboratory animals.

Moreover, PCR primers based on the-squences of
N-terminal'anQ'C—términal, fbr example, the PCR
primers_shown in Séquences No. 11 and'No.-12 in the
Sequence Table, were designed from the DNA sequence
of ribosomal protein L7/L12 of Haemophilus .
influenzae. :Utilizing homology of the PCR primers,
DNA fraginents amplified by the PCR method or the like
using genomic DNA which is extracted from cuitivated

Haemophilus influenzae can be acquired according to a
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conventional method. The entire length of the gene
for ribosomal protein L7/L12 of Haemophilus

influenzae. can be acquired by the analyéis.of fhe DNA

..sequen¢e information of these fragments.

The ribosomal protein L7/L12 gene of Haemophilus'
influenzae thus acquired forms a fusion protein gene '
with, for instance, GST etc., and expression vector

is constructed using the appropriate expression

' plasmid, Escherichia coli is transformed and large

~quantities of said protein can be expressed. A

suitable amount of the transformed Eschérichia coli

.is cultivated and the crushed bacterial fluid that is

recovered is sabm&%%ed—%e purified by an afflnlty
column using-GST to obtaln the rlbosomal proteln
L7/L12 and GST fusion proteln of Haemophllus
1nfluenzae It is alSO_pOSSlble to acquire the
target specific @onoclonal éntibody_by esfablishing.é
number of hybridomas dsiﬁg said protein as it is or
GST moiety fragments cu;'froh the proteiﬁ by protease

or the like, as an antigen protein and selecting the

antibody which exhibits a specific response to

.Héemophilus influenzae bacteria, or a extract of the

bacterié; or ribosomal protein L7/L12 of Haemophilus

influenzae.

Moreover, the amino acid sequence and the DNA
sequence of ribosomal protein L7/L12 of Streptococcus

pneumoniae which is also highly significant as a
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. diagnostic agent for respirato;y infection diseases

as well as Haempphilus.influenzae, are known from
data baées and ﬁﬁe liké. The amiﬁo:acid and DNA |
.seqﬁencés of-ribosomal protein L7/L12 of
Streptococcus pneumoniae are shown in Sequences No. 5
and 'No. -6 of-sequence}table. |

It is therefore poss1ble to acqulre a polyclonal
antlbody or monoclonal antlbody which is spec1f1c to
Streptococcus pneumoniae by designing a PCR primer,
the PCR primer sﬁown.by Séqﬁehce ID No. 13 or 14 in
thé Sequencg-Tableb fp; example,zbased oh thé
sequences of N-terminal énd C-terminal of. DNA
seqguence of Ribosomal Profein_L7/L123 of -
Streptoégcéﬁs pneuﬁoniae in the same manner as in the
éase of Haémophilus influenzae,-and ﬁrocéésing
thereafter in the same manner as in the case of.
Haemophilus influgnzae. - |

The.hybridoma AMSP-2 which'produces the -
'monoclonél antibddy specific to Streptocbccus
bneumoniae has been deposited with the National
Institute of Bioscience ;nd Hﬁman—TeChnoldgy, the
Agency of Industrial Scien;e and Techﬁology, the
Ministry of Internatibnal'Tfade and Industry, Japan}-
on July 28, 1999, with the deposition number FERM BP-
6807.

Moreover, although the DNA and amino acid

sequences of the ribosomal protein L7/L12 of, for
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instancg[ Neisseria gqnorrhoeae, which is the
causative pathogen of gonorrhea and has been sﬁown to
have diagnostic significanéeuas a typical 9au$ative
pathogén of STD, were unknown, .a major éart of the

5 DNA séquence and amino acid sequence, which was
;détérmined.by the Nei;seria_Gonorrhea Genome Project
at Okiahoma'Univéfsitf, USA, 1is disc;osed 6n thg'
Intérnet.

When part of the known DNA sequence of ribosomal

10 prcﬁein L7/L12 was'uéed-ﬁo probe the existence of DNA
fragments with a similar sequence, it was found that
DNA seéuence correSpohdihg t5 the riboéo@al brotein
L7/L12:gené is present and'it wés_possible to.obtain'»
data oﬁ-its entire DNA sequence. The entire base

15 - éequence and corresponding amino acid sequence of the
ribosomal protein L7/Li2.gene:of this Neisseria
gonofrhéeae'ére shown in Sequences No. 7 and ‘No. 8 of
the Sequénce table. | ' ‘

(ﬁ} - | -It is therefore possible £o acquire the target

20 antibody which is specific to Neisseria gonorrhoeae-:
having the entire or partial ﬁibosémal Protein'L7/Li2
of Neisseria gqndfrhoeae aé an antigen By designing a

- PCR primer, the PCR primer shown by Sequence ID No.
15 or 16 in the Sequence Table, for example, based on

_25- the sequences of N-terminal and CQterminal of:DNA.

sequence of'Ribosomal Protein L7/L12 of Neisseria

gonorrhoeae in the same manner as in the case of
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Haemophilus influenzae, and Streptococcus pneumoniae,
and procéssihg thereafter_in.exactly the same manner
as in the case of Haemophilﬁs influenzae or
Streptococcus pneumoniae.

Particularly, the gene sequence of ribosomal
protein L7/L1l2 of Neisseria meningitides, which
belongs to the §éme Neiséeria‘genusnas Neisséria
gono:fhoeae is disclosed and readily évailable on the
Internet. The entire base sequence and the

corresponding amino acid sequence of the ribosomal

'protein L7/L12 gene of Neisseria meningitidis are

shown in "Sequences No. 9 and,Np.-IO.“ Here,
comparing the entire basé sedugnpe for ribosomal
protein L7/L12 ggnes_of-NeisSe;ia meniﬁgitidié and
Neisséria gono;rhbeaé, only difference in the aminb
acid sequence-is thét.Neisseria gonorrhoeaé has
alanine for the 115th amino acid from the N;terminal;

whereas Neisseria meningitidis has glutamic acid.

Therefore, it can be conéluded that the antibody for

the ribosomal protein L7/L12 of Neisseria gonorrhoéae
which can specifically detects Neissefia gonorfhoeae
is the antibody Which identifies alanine at 1i5 from
the N-terminal and the aminofgcid region including
the alanine of ribosomal protein L7/L12 as an
epitope.

Antibody made based on the present invention can

be used in all known types of immunoassay, such as
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aggregation whereby éaid antibody is_adsorbed_on
- polystyrene latex, ELISA, which is a conventional
.technology perfofmed in a mi;fotiter plate;
conventional immunochromatography, sandwich assay, .
~ 6 whereby.said antibody labeled with colored particles
or ﬁarticles.that have coloring. capability, or
enzymes oOr phdsphor, and magnetic particies cdated
with capture antibody are used, etc.

Moreover, antibody that is made based on the

10 present invention can siﬁultanédusly.function‘in any
of these immunoassay methods as a sofcélled capture
éhtibody that caﬁtures_said-antigén protein in solid
or liquid phase ahdza so-called enzymé—labeled
antibodylby_modifidation using-ap enzyme, suéﬁ as

. 15 -perqxidasé and alkali phosphatase, etc., by
conventional methods.
'BEST MODE FOR CARRYING OUT THE INVENTION -
_Theﬁfollowing'examples are'given to explain the
(;} preéent.invention in actuéi'terms, the'present
20 invention not béing restricted to these examplés.

Example 1

"Cloning of ribosomal protein L7/L12 genes from

Haemophilus influenzae

After inoculating an.appropriéfe'amount of
25 Haemophilus influenzae strain ATCC9334 (iID984)
(obtained from Tokyo University School of Medicine

Laboratories) in a chocolate agar culture medium, the
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'strain was cultivated for 24 hours in a CO, incubator

under conditions of 37°C 'and 0.5% CO,. The colonies
thét grew were suspendea_in a TE buffer }manufactﬁred
by Wakd Pure Chemical Co., Ltd.) tb_a final
concentration of.approximately 5 x 109_CEU/ml.
Apptoximately 1.5 ml of this suspension waé
traﬁsferred'tq a ﬁiérocentrifuée tube éﬁd centrifuged'
for 2 minutes ét 10,000 rpm. The supernatant was

discarded. The sedlment was resuspended in 567 ul TE

buffer. Then 30 pl 10% sodlum dodecylsulfate (SDS)

and 3 ul 20 mg/ml_Protelnase K solution were added

“and thoroughly mixed. The suspension was incubated

- for another hour'at 37°C. Next, after addlng 80 ul

10% cetyl trlmethyl ammonium bromlde/O 7 M NaCl
éolutlon and thoroughly mixing the product, it. was
incubated for 10 minutes at 65°C. ©Next, 700 pl
éhloroform—isoamyi alcohol'solution at a volume-ratib
of 24:1 was addea and stirred well. The éolutipn was

centrifuged for 5 minutes (while being kept at 4°C)

‘at 12,000 rpm using a microéentrifugation device and

the aqueous fraction was transferred to a new

microtube. iSOpropanol was added to the ffaction at

. 0.6-times its volume and the tube was vigorously

shaken to form sediment of the DNA. The white DNA
sediment was scooped with a glass rod and transferred
to a different microcentrifugation tube containing 1

ml 70% ethanol (cooled to =-20°C).
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 Next, the product was centrifuged for 5 minutes

at 10,000 rpm and the supernatant was gently removed.

Then another 1 mll 70% ethanol was added and the

product’ was éentfifuged for 5 more minutes..

Once the Supernatant'had been removed, the.
sediment was dlssolved in 100 ul TE buffer to obtaln
the DNA solutlon. The concentratlon.of-thg_genomlc
DNA solution was. determined quantitétively ;ﬁ |
according to Secﬁrophotometric determination qf the.
amgﬁht of DNA or RNA_descfibed-else-wﬁere (Molecular

cloning: A laboratory manual,"'1989; Eds. Sambrook,

'J., Fritsch, E.F., and'Maniétis, T., Cold Spring

ﬁaibor'LaboratoryﬂPress).

PCR (pdlymefase chain reaction).éas performed
using ‘10 nghof this genomic DNA.  Taqg .polymerase
(Takara Co., ltd., code ROO1A). was.émplofed for PCR.

Then 5 pl of buffer, 4 pl dNTP mixture, and 200 pmol

'each of synthetic ollgbnucleotide—A, shown in

Sequence No. 11 of the Sequence Téblg and synthetic
oligonucleotide-B, shown ingSequenCe ﬁo. 12 of the
Sequenée.table were added to the enzyme to bring the
final volume to 50 nul. |

This mixture was cycled 5 times with a TAKARA PCR
Thermal Cycler 480 for 1 minute at 95°C, 2 minutes at -
50°C, and 3 minutés at 72°C and was then cycled 25
times for 1’minﬁte at 95°C, 2 minutes at 60°C, and 3

minutes at 72°C. Electrophoresis was performed in
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1.5% agarose_gel using some ‘of this PCR product.

This prqauct was then. stained with éthidium bromide
(Nihon Gene Co., ltd.) and observed under ultraviolet
raYs to éonfirm amplification of approximately 400 bp
cDNA. After digéstion treatmen? with restfiction
endénucleases BamHI and Xhol, electrophoresis was

perfqrmed-in 1.5% agarose. gel and gtaining_with

‘ethidium bromide was carried out. An apprdximately -

370 bp bahd was cut_out'from-the gel. This band was
purified with Suprecol (fakara Co., Ltd.) and then .
inserted into pGEX—4?;1 (Pharmacia), which is a
commerdié; Véctor._This same vector can fgnction-as
an expression vector for the'desi;ed molecule, which
éan exbr¢ss'fused protein with GST protein, by:

insertion of the'désired gene fragment into the

. appropriate restriction endonuclease site.

Actually, vector pGEX-4T41.and the previous DNA.
wefe mixed fogether at a molar ratio of 1:3 and bNA
was insgrted into the vector with T4 DNA ligase
(Invitrogen Co.). Vector pGEX;4T—1 into which DNA
had been inserted was genetically introduced to
Escherichia coli one-shot competent cells (In§itrogen

Co., Ltd.) and then inocﬁlated in a plate of LB-Agar

(Takara Co., Ltd.) semi-sold culture plate containing

50pg/ml ampicillin (Sigma). The plate was then set-
aside at 37°C for 12 hours and the colonies that grew

were selected at random and inoculated into 2ml LB-
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Broth liquid culture medium containing the same

-concentration of ampicillin. Shake..cultivation was

performed at 37°C for 7 hours and the bacteria were
recoveted and the plasmid was separated using Wizard

Miniprep (Promega) in accordance with the attached .

. literature. The plasmid was cleaved with restriction

endonuclease BamHI/XhoI. Insertion of said PCR
product was eonfirﬁed by cufting out approximately
370 bp DNA. The base sequence of the DNA that had
been inserted wae determined ﬁsing said eione.

Determination of the base sequence of the

inserted DNA fragmenﬁ.was perfdrmed using the .

Fluorescence Sequencer of-Applied Biosystems.. The

sequence sample was prepared using PRISM, Ready

‘Reaction Dye Terminator Cycle Sequenc1ng Kit (Applied

Biosystems). Flrst 9.5 pl reaction stock solution-
4.0 pl T§ promoter primer at.O 8 pmol/ul (Glbco BRL)
and 6.5 ul of template DNA for sequenc1ng at 0 16
pg/pl were added to a mlcrotube with a- capac1ty of
0.5 ml, mlxed and superposed with 100 pl mineral oil.
PCR ampllflcethn was performed for 25 cycles, where
one cycle censisted.of 30 seconds at 96°C, 15 seconds
at 55°C, and 4 minutes at 60°C. The product was then
kept at 4°C for 5 minutes. After the reaction was
completed, 80 pl sterilized pure water.ﬁas added and
stirred. The product was centrifuged and the aqueods

layer was extracted 3 times with phenol-chloroform.
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Ten—mic:oliter 3M sodium acetate (pH 5.2) and 300 pl
ethanol were added to 100 ul aqueous Layer.énd
stirred. The product was then cedtrifugedffor 15
minutes‘ét room temperatufe and 14,000 rpﬁ_and'the
sediment was recovered. Once the sediment was washed
with 75% éthanol, it was dried under a vacugm.for 2
minutes to obtain the sequenciﬂg sample. The
sequencing_sample was dissolved in fd;mamide
containing 4 pl 10 ﬁM EDTA and. denatured for 2

minutes at 90°C. This was then cooled in ice and

_applled to'sequencer

One of the 5 clones obtalned had homology of the
sequence w1thrth¢ probe used for PCR. In addition,
DNA sequences extremely similar to the gene séquence

of ribosomal brotein L7/L12 gene of the other .

microorganisms, for example, Neisseria gonorrhoeae, -

were discovered. The entire base seéuence'and the
correéponding amino acid sequencé of fhe structural
gene moiety Sre as shdwn in Seéuence ID No. 17 and
No. 18 of the Sequeﬁce Table. This gene fragment
clearly codes. for ﬁaemophilus influénzae ribosomal
protein L7/L12. |

Example 2

Mass expression in Escherichia coil and purification

of ribosomal protein L7/L12 from Haemophilus

influenzae

Fifty milliliters Escherichia coli into which

_—
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expreSSLOn vector had been 1nserted were cultlvated
overnlght in LB at 37°C. Then 500 ml YT medium at
concentrat;on that was twice that of the
aforementioned culture was heated at.37°C for 1 nour.
Fifty milliliters of the Escherichia coli solution.

that had been cultivated 6vernight were introduced to

500 ml of the aforementioned medium. Ohe hour later,

550 pl 100 mM isopropyl ﬁ—(D)—thlogalactopyran031de

(IPTG) were introduced and cultivated for 4 hours.

'The product was then recovered and introduced to

centrlfugatlon tube at each 250m1 and centrlfuged for
10 mlnutes at 7,000 rpm.
" The supernatant was discarded and dissolved in 25

ml each 50 mM TrisHCl at a pH of 7.4 and Lyéis'buffer‘

containing 25% sucrose.

Furthermore, 1.25 ml 10% Nonidet P~ 40(NP 40) and

.125 Ml 1 M MgCl,; were added and transferred to a

plastlc tube. Sonlcatlon -was performed 1 mlnute x 5
tlmes_whrle ice cold. The product was centrlfuged

for 15 minutes at 12,000 rpm and the supernatant was

recovered.

Next, the aforementioned supernatant was adserbed'
on a glutathione agarose column conditioned with
phosphate-buffered saline (PBS).

Then the column was washed with twice the bed
volume using a #ashing solution containing 20 mM Tris

buffer at a pH of 7.4, 4.2 mM MgCl,, and 1 mM
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dithiothreithol (DTT). Elution was performed with 50

mM Tris buffer at a pH of 9.6 containing 5 mM

glutathione. The protein content in the fraction was

-determinéd by the pigment bonding method (Bradford

‘method; Biorad Co.) and the main fraction was

acquired.

‘Purity of the purified ribosomal protein
L7/L12/GST fused protéin_that wasiobtéined was
confirmed by electrophoresis to be approximately 75%,
shbwind that a purity sétisfactéry for an-immuﬁogen'
could'be guaranteed. |

Exdmplé 3

.Préparation of monoclonal antibody to ribosomal -

“profein L7/L12 -of Haemophilus influenzae

First, 100 pg fused protéin antigen'éf.ribosomal.
proteih L7/L12/GST of Haemophilus influenzae were

dissolved in 200 ul.PBS and then 200 pl Freund's

_completeladjuvant were'added and mixed and

-

emulsification was performed. Two-hundred
microliters were injected intraperitoneally to
immunize mice.

Then the same emulsion antigen was

intraperitoneally injected after 2 weeks, after 4

weeks, and after 6 weeks. Two-fold the concentration
of antigen emulsion was injected intraperitoneally
after 10 weeks and after 14 weeks. The spleen was

excised 3 days after the final immunization and
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submitted to cell fusion.
After thoroughly miking'Z_x 107 myeloma cells per
10° spleen cells from mlce which had been recovered

aseptlcally, in a glass tube, the mixture was

-centrifuged for 5 minutes_at_l,SOO rpm and the

:supernatant was discarded. The cells were thoroughly

mixed.
The'myeloma cells used for cell fusion were'
obtalned by cultivation of cell strain NS-1 w1th an

RPMI 1640 -culture medlum contalnlng 10% FCs,

'cultlvatlng this. product beglnnlng 2 weeks before

cell fu31on uSLng an RPMI 1640 medlum conta;nlng 0.13

. M- azaguanlne 0.5 pg/ml MC=210, and 10% FCS for 1'

weeks,  and then further cultlvatlng the cell straln

for 1 week w1th an RPMI 1640 medium contalnlng 10%

" FCS.

Thlrty mllllllters of RPMI 1640 culture medium .
that had been kept at 37°C were added to the mixed

cell sample and centrlfuged at 1,500 rpm. After

- removal of the supernatant, 1 ml 50% polyethylerne

glycol that had been kept at 37°C was added-and
stirred for 1 minute. lOZml RPMI 1640 medium kept‘at
37°C were added and the solutlon was vigorously mixed
for approximately 5 minutes as it was suctioned and
evacuated from a sterile pipette.

After centrlfugatlon for § mlnutes at 1, 000 rpm

and removal of the supernatant 30° ml HAT medlum were
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addéd to bring the cell concentration to 5 # 10%/ml.

fhis'mixture was stirred till ﬁniform énd tﬁen

poured, 0.1 ml at a time, into a 96-well culture’

plate and cultivated at 37°C under, 7% CO;. HAT medium
5 was added, 0.1 ml at a time, on Day 1 and at Week 1

'.énd Week_z. | | | -
Then the cells that had produced the desired
antibody were screened by ELISA. '

Sdlutions_of GST fusion ribosomal protein L7/L12

'10 ~and GST protein of Haemophilus influenzéé dissolved
‘in PBS confaining 0.0S%_sbdium_aiide diluted to iO
;ug/ﬁi‘weié'poured each 100 pl at a time, into

“W3separate .96-well plates- and adsorbed " overnlght at
a°c:

15 ' After removal of the supernatant, . 200 pl of 1%
-bovine serum albumin solution (in PBS),were.édded and
reacted and blockea for 1 hour at foom'temberaturé.
After removal of the sﬁpernatant, the_prbduct was
washed with washing solution (0.02% Tween 20, PBS) .

20 One—huﬁdred microliters culture solution-of qued
cells were added to this and reacted for 2 hours at
‘room.tempefature. The sﬁpefnatant was.removed and
washed. with Qashing solution. Next, 100 ul
peroxidase—labéled géat anti-mouse IgG antibody

25 sclutipn at a concentration of 50 ng/ml were added

and the solution was reacted for 1 hour at room

temperature. The supernatant was removed and the
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product was again washed with washing solution. Then
fMB solution {KPL Co., 1td) was added;hloo Bl at a
time,-and the mixture was reacted for 20 minutes at
room temperature. After COloration, 100 11 N
sulfuric acid were added;to stop the reaction and
absorbance at.450 nm was determined.

As a result, positive mells that only reacted
with GST fu51on rlbosomal protein L7/L12 and dld not

react w1th GST protein were detected, and it was

‘concluded that antibody to ribosomal protein L7/L12

is present. -

Therefore the cells in the positive wells were

' recovered and cultlvated w1th HAT medium’ in a 24 well'

plastlc.plate. The fused medium that had been

cultivated was diluted with HT medium to a cell count

of-approximately 20 cells/ml and then mixed with 10°
six-week-old mouse thyr01d cells- suspended in HT
Cultlvatlon medium in a 96- well culture plate
Culture.was performed for 2 weeks at 37°C under
conditions.of 7% CO,.

Antibody activity in the culture supernatant was
similarly determined by.the aforementioned.ELISA
method and the ‘cells.that showed positive reaction .
with ribosomal protein L7/L12 were recovered.

Furthermore, the same dilution test and clonlng

procedure was repeated to obtain a total of 5 clones

of hybridoma HIRB-1 ~ 5.
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Example 4

Reaction of monoclonal antibody that reacts with

‘ribosomal protein L7/L12 protein of Haemophilus

influenzae with Haemophilus influenzae and other

‘bacteria

-Monoclonal antibody was produced and recovered in

accordance with standard. methods using the p031t1ve

hybridoma cells obtalned as_prev1ously described.
‘Basically, 5 X 106 cells that had .been
subcultlvated u51ng RPMIT 1640 culture medlum

(contalnlng 10% FCS) ‘were 1ntraper1toneally lnjected

'lnto Balb/C mice that had been 1ntraper1toneally
1njected w1th 0.5 ml Prlstane 2 weeks earller

Ascites was recovered 3 weeks later and the

centrifugation supernatant was obtained.

The- solutlon contalnlng antlbody that was
obtained was adsorbed in a Protein A column (5 ml
bed, Pharmacia) and ‘rinsed with PBS at 3-times the
bed volume. .Then elution with citrate.buffer-at a pH
of 3.was performed. The antibody fraction was
.recovered'and the monoclonal antibody that broduced
by each hybridoma was obtained.

The monoclonal antibody derived from these 5
strains of hybridoma was used.in ELISA.

The sandwich assay method was used to_assess the
monoclonal antibody. The monoclonal entibody that

[
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was'prepared was used as an enzyme—labeled.antibody-

by being chemicaily bouhd to peroxidaser'

That is, eniyme labeling was performed in
accordanee with the method in "Analytical
Biochemistry" 132 (1983), 68-73 with the reagent S-

acetylthloacetlc acid N- hydroxysucc1n1m1de for"

blndlng using horséradish peroxidase (Sigma Grade

VI). By means of the ELISA reaction, a solution of
commercial anti-Haemophilus influenzae polyclonal
antibody which dissolved in PBS containing 0.05%

sodium aiide, lBiodeaign rabbit) was diluted to a

':concentratlon of 10 ug/ml and poured 100 pl at a.

_tlme 1nto a separate 96-well plate and adsorbed

fovernlght at 4°C.

After removal of the supernatant,IZOO pl 1% FCS
solution:(in PBS) Qere'added and reacted and blocked
for 1 hour at room temperature., The supernatant was
reﬁoved and.the product was-washed with washing
solution (0.02% Tween 20, PBS). One-hundred
microliters of antigen'solution, which had been
obtained by addino Triton X—iOO'to culture solutions

of each species of microorganism to a concentration

of 0.3% and then extracting the solution for 5

minutes at room temperatﬁre, were added to this and
reacted for 2 hours at room temperature. The
supernatant was removed and the product was further

washed with washing solution. Then 100 ML
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pereoxidase-labeled anti-ribosomal protein L7/L12
éntibody soluﬁioﬁ a;_s pg/ﬁl were added and reacted
for l'hour at room temperature. Tﬁe gupernatant was
removed and the product was washed with washing

5 solution. TMB . (KPL éo.) solution was added, 100 pl

| at a time, and reacted for 20 minutes at room
temperature. After coloration, lOb_pi 1 N sulfuric
écid were added to stop thé-reactién. Absofbance at
450 nm was detérhihed. .

C@i 10 As a result, as shown in Table 1 it is clear.that

when monoclonal antibody.derivgd from hybridoma HIRB-

2 was uséd'aé the enzyme-labeled antibody, ail

'“1s£r§iﬁé of.HaemopHilus influenzae tested were
:détécted.at a sensitiVityiéf 10° bacteria/ml, while
15 ;eactivity of other bacteéia belonging to thé genus
' Neisseria and other microorganisms could not be
detected, even at high concehtrations‘bf 108
b;cteria/ml and therefdre, éntibody with specific
reactivity to Haemophilus influenzae can be qbtained

C:

20 by using monoc;ohal antibody to ribosomal protein

L7/L12.
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Table 1

Results of Detection
(10% cells/ml) '

Haemophilus influenzae ATCC9327 3 1
| Haemophilus influenzae ATCC9334 +
Haemophilus influenzae ATCCS007 +
Haemophilus influenzae ATCCS332 +

| Haemophilus influenzae ATCC8142 +

| Haemophilus influenzae ~ ATCC9833 +

Results of Detection
: (10% cells/ml)
|Neisseria meningitides ATCC13090 —

Neisseria lactamica . _ ATCC30011 = -
Neisseria mucosa . ATCC35611  —
Neisseria -sicca ATCC9913 . —
Branhamella catarrharis ATCC25240 - .=
‘Nelisseria gonorrhoeae ATCC9793 . -
Escherichia coli _ ATCC25922 . -
Klebsiella pneumoniae ATCC13883 o=
(+: Positive; —-: Negative) -
5
Example 5

Cloning of ribosomal protein L7/L12 genes from

Streptococcus pneumoniae, mass expression. in

Escherichia coli and purification of the same prOtéin

10 and preparation of monoclonal antibody to the same

protein
‘After inocula;ing an apprépriate amount of
Streptococcus pneumoniae strain IID555 (obtained from
Tokyo University Schoolvof Medicine Laboratories) in
15 a blodd.agar culture medium, the strain was
cultivated for 48 hours. in an incubator at-37°C.' The

colonies' that grew were suspended in a TE buffer to a
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final concentration of approximately 5 x 10°? CFﬁ/ml.

Approximately 1.5 ml of this suspension was

transferred to a microcentrifugation tube aﬁd
centrifuged for 2 minutes at 10,000 rpm. The
supernatant was dlscarded. The sedlment was
resuspended in 567 nl TE buffer. Then 30 pl 10% SDS
ana'3 pl 20 mg/ml Eroteinase K 'solution were added
and thoroughly mixed-. The suspension was incubated.
for another hour at 37 °C. ©Next, after adding 80 pl
10% cetyl trimethyl ammonium bromide/0.7 M NaCl

solutioﬁ andjthoroughly mixing:the prpduét ‘it was

" incubated for 10 minutes at 65°C. Next, 700 pl

-*éhlotofdrm;isoamyl'éicohol solution at a volume ratio

of 24/1 was added and stirred well. The solution was’

_céntrifuged for 5 minutes (while being kept at 4°C)

at 12,000 rpm using a microcentrifugation device and
the aqueous fraction was transferred to a new

microtube. Isopropanol was added to the fraction at:

0.6-times its volume and the tube was vigorously

shaken to form sediment of the DNA. The white DNA
sediment was scboped'with a glasg rod and transferred
to a different microéentrifugation'tube containing 1
ml 70% ethanol (cooled to —ZOQC).'

Next, the product was centrifuged for 5 minutes
at 10,000 rpm and the supernatant was.gently removed.
Then another 1 ml 70% ethénol was added and the

product was centrifuged for 5 more minutes. Once the
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supernatant had been remoned, the sediment.was
-dissolved in 100 pl TE buffer to obtain the DNA
solution. The concentration of the genomic DNA
solution was determined quantitatively in-accordance
5 with ESE Sectrophotometric determination of the
'anouﬁt of'DNA or RNA, ;Moleculan.cloning:_A
;aboratory.manual," 1989, Eds. Sambrook, J., Fritsch,
E.F.q and Maniatis, T., Cold Snring Harbor Labotatory.

Press.

10 PCR was performed nsing 10 ng of:thie-genohic
DNA. Taq polymerase (Takara Co., 1ltd., code ROO1A)
.ﬁae empipyed for fCR. Then 5 pnl of'tuffer attached-
ftO'en2§me- 4 pl ANTP mixture attached to enzyme .and
200 pmol each of synthetlc ollgonucleotlde C shown in
15 Sequence No. 13 of the Sequence Table and synthetlc
ollgonucleotlde D shown in Sequence No. i4 of- the
Sequence table were-added_to the enzyme to:bring the
final'volume to 50 nl. |
Thls mlxture was cycled 5 times w1th a. TaKaRa PCR
20 Thermal Cycler 480 for 1 minute at 95° c, 2 mlnutes at
50°C, and 3 minutes at 72°C and was then cycled 25
times for 1 minute at 95°C, 2 minutes at 60°S, and 3
minutes at 72°C. Electrophoresis was berformed in
1.5% agarose gel using some of this PCR product.
25 This product was then stained with ethidium bromide
(Nihon Gene Co., ltd.) and observed under ultraviolet

rays to confirm amplification of apprcximately 400 bp
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cDNA. After digestion treatment with restriction

endonucleases BamHI and Xhol, electrqphoresis was
performed in l.S%'agarose gel and staining with
ethidium bromide was carried out. An approximate;y
370'bp_band was cut out from the gel. This'gand was
pﬁrified with SupfecOl (Takara Co., Ltd.j_and.then.
inéerted into pGEX-6P-1 (Pharmacia), which is a |
commercial vector. |

This_same véﬁtor can funqtion as an expression
vector for'the_desired molecule, which can express
fused protein with GST protein- by-insertion of the

de51red gene fragment into the appropriate

' restr1ct1on endonuclease site. Actually, vectoi

-pGEXTGP—l and the.prev1ous DNA were mixed together .at

é molar ratio of-l:S and DNA was inserted into the

vector with T4 DNA ligase (Invitrogen Co.). - Vector

-PGEX-4T-1 into which:DNA had been inserted was

genetically introduced to Escherichia coli One-Shot

Competent Cells (Invitrogen-Co., Ltd.) and then

inoculated in a plate of L-broth (Takara Co., Ltd.)
semi-sold culture plate contéining 50 pg/ml
_-ampicillin'(Sigma). The plate was then set aside at

37°C for 12 hours and the colonies that grew were

" selected at random and inoculated into 2 ml L-Broth

.liquid culture medium containing the same

concentration of'ampiciilin. Shake cultivation was

performed at 37°C for 8 hours and the.bacteria was
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reco&ered and the piasmid was sepérated usiné Wizard
Miniprep in éccor@ance wiﬁh the attéchéd.literature.
The plasmid was cleaved with restriction endonuclease
BamHI/XhoI. - Insertion of said PCR product was
confirmed by cutting out approximately 370 bp DNA.
The base sequence of the DNA that had been.ihserted”
waé determined using said clbne. - |
Determination of the base sequence of the
inserted DNA fragment was performedhusing the

Fluorescence Sequencer of Applied'Biosystems. The

gseQuence sample was prepared using PRISM, Ready
3fRéadfioh‘Dye Términator Cycle Séquencing Kit (Applied

"”BiOSYStems)- First, 9.5 ul reaction stock solution,

4;0_pl T7 promoter primer at O.8'pmdl/u1 (Gibco BRL) -
and 6:5 pl of tempiate DNA for sequencing at 0.16

pg/npl were. added to a. microtube with a.capacity of

0.5 ml, mixed and Superposed with 100 pl minefai_pil.

PCR amplification was performed for 25 cycles, where
one éycle consisted of 30-sedoﬁds.at 96°C, 15 seconds
at 55°C, and 4 minutes at 60fC. The product was then
kept at 4°C for 4.minutes. After the feaction was
completed, 80 pl sterilized pure water was édded and
stirred. The.prodﬁct was centrifuged and thé agueous
layer was.extfacted 3 times with phenol-chloroform.
Ten microliters 3M sodium acetate (pH 5.2) and 300 pl
ethanol were added to 100 nl aqueous layer and

stirred. The product was then céntrifuged for 15
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minutes at room temperature and 14,000 rpm and the

sediment was recovered._ Once the sedinent was washed
with 75% ethanol, it wasldried under a vacuum for 2
minutes to obtain the sequencing_sample. " The
seguencing sample was.dissolved in fornamide
containing 4 pl 10 mM ﬁDTA and denatured'fqr 2
minutes at 90°C. This was then cooled in ice.and
submitted to seqUencingr

One of the'7_clones.obtained-had homology of the

~sequence with the probe used fcr'PCR. In addition,

DNA sequences eitremely similar to-the gene ‘'sequence

'_of ribosomal protein L7/L12 gene of the other
'Jmicroorganlsms " for example Neisseria gonorrhoeae,

= were ‘discovered. The entire base sequence and the

corresponding amino ac1d sequence of the structural
gene moiety are as shown in Sequence ID No. 19 and
No; 20 of the Sequence Table. This gene fragment
clearly codes for Streptococcus pneumoniae ribosomal
protein L7/L1l2.

50 ml Escherichia coli into which expression
vector: had been 1nserted was cultivated overnight in
a two- fold concentration YT medium at 37 C. Then,
450ml of the two—fqld concentration YT medium'was
heated at 37°C for 1 hour. 50 ml of the Escherichia

coli solution that had been cultivated overnight was

_introduced to '450ml of the aforementioned medium.

After cultivation for one hour at 37?C, 100 pl 500m
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mM IPTG was introduced and cultivated for 4 hours at

25°C. The. product was then recovered and introduced

to a 250 ml centrifugation tube and.centrifuged'for

20 minutes at-SOOO rpm. TheISupernatant was
discarded and dissolved in 25 ml each 50 mM Tris-HCl
at a pH of 7.4 and Lysis buffer containing:25%
sucrose. |

Furthermore, 1.25 ml 10% NP-40 and 125 nl 1 M
Mgciz were added and transferred to a plastic tube.
Sonication was performed 1 minute X 5 times while ice

cold. The product was centrifuged for 15 minutes at

":j12 000 rpm and the supernatant was recovered.

Next the aforementioned supernatant was adsorbed

"-on a glutathione sepharose column (manufactured by

Pharmacia) conditioned with PBSr Then, the column;_
was washed with PBS three times the bed volume.
Elution was performed with 50 mM Tris—ﬁCl at a pH of
8.0 containing 10 mM glutathione. The protein
content in the fraction was determined by the pigmént

bonding method (Bradford method; Biorad Co.) and the

main fraction was acquired. The main fraction was

'dialyzed_three times against 3L PBS.

1 ml of a cleavage.buffer.containing.SOO mM Tris-
HC1 (pH 7.0), 1.5 M NaCl, 10 mM EDTA, and 10 mM DTT
was added to 10 ml of 1 mg/ml solution of the
resulting GST fusion ribosomal protein L7/L12. 100

Bl of 2 pg/pl PreScission Protease (manufactured by
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Pharmacia company) was further added and reacted at'

4°C to separate the GST moiety from ribosomal protein

L7/L12.

The reaction solutlon was caused to pass through

a glutathlone sepharose column which had been

'conditioned-with 'PBS. The solution coming.out from
the column was recovered. One-bed volume of PBS was
caused to pass through aﬁd also recovered. Purity of

the purified ribosomal protein L7/L12 that was
obtained was confirmed by'electrophoresis-to'be

approximately 90%, showing that a puritj satisfactory

for an immunogen could be guaranteed.

First, 100 ng protein antigen of ribosomal

- protéih L7/L12 of Streptococcus pneumoniae was

15

20

25

dlssolved in 200 pl PBS and then 200 nl Freund s

complete adjuvant was added and mixed and
emulsification was performed. 200 pl was
intraberitoneally injected to immunize mice. Then,
the same emulsion antigen was -intraperitoneally
injected after 2-weeks, after 4 weeks, and after.6
weeks. A two-fold concentration antigeniemulsion was’
further injected intraperitoneally.after 10 weeks and
efter 14_weeksf The spleen was excised.3 days after
the final immunization and submitted to.cell fusion.
After thoroughly mixing 2 x 10’ myeloma cells per

10® spleen cells from mice, which had been recovered

‘aseptically, in a glass tube, the mixture was
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centrifuged for 5 minutes at 1500 rpm and the
supernatant was discarded. Tne cells nere thoroughly
mixed.

The myeloha cells used for cell fusion were
obtained by cultivatiqn of cell strain NS-1 with an
RPMl 1640.eultute medium containing 10%.FCS,
cultivating this produet beginning'z weeks befere
cell fusion usind an RPMI 1640 medium containlng 0.13
mM azaguanine, 0.5 pg/ml MC-210, and 10% FCS for 1

weeks, and then further. cultivating the cell strain

-for 1 week with an RPMI 1640 medium contalnlng 10%

FCS. 30 ml of 50 nml RPMI 640 culture medlum that. had

~been - kept at 37°C was.added to the mixed cell sample

and centrlfuged at 1, 500 rpm. After removal of the

supernatant, 1l ml 50% polyethylene glycol that had

. been kept at 37°C was added and stirred for 2 minute.

10 ml RPMI 1640 medium kept at 37°C was added and the

solution was vigorously mixed fof'approximately 5

minutes as it was suctioned and evacuated using a

" sterile pipette.

After centrifugation for 5 minutes at 1,000 rpm
and removal- -of the supernatant, 30 ml HAT medium were
added te-bring-the cell concentration to 5 x 10°8
cells/ml. This mixture was stirred till uniform and
then poured, 0,1lml at a time, into a.96—well culture
plate and cultivated at 37°C under 7% CO,. HAT medium

was added, 0.1 ml at a time, on Day 1 and at Week 1
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and Week 2.

Then, the cells that had produced the desired

"antibody were screened by ELISA. Solutions of

ribosomal protein L7/L12 of~$trepto¢occus pneumoniae
dissolved in PBS containing 0.05% sodium azide
dilutedito IOrug/ml were poured, 100 pl at a time,
into'separate_96—well plates and adsorbed overnight
at 4°. After removal of the supernatant, 200 pl-1%
FCS solution'(in PBS) were added and reacted and
blocked for l hour at room temperature. The

supernatant was removed and the product was washed

.7_w;thla washlng solution (0.02% Tween 20, PBS) 100

15

20°

25

"~ 'pl of a culture solution of fusion cells was added

‘and reacted for two hours at room temperature. The

supernatant was removed and the prbduet was furtner
waehed with a washing solution. ‘Then,-100 .pnl of.a
peroxidase¥labeled'goat anti-mouse antibody-eolution
at 5 ng/ml was-added-and reacted for one hour at room
temperature. The supernatant-was removed and the-
product was washed with a washing solution. TMB
(KPL) solution was added, 100 pl at a time, and
reacted for 20 minutes at room temperature. After
coloration, 100 . pl. 1 N sulfuric acid were added to
stop the reaction.. Absorbance at 450 nm.was
determined. | |

As a result, positive wells that reacted with

ribosomal protein L7/L12 were detected, confirming
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presence of the antlbody to ribosomal proteln L7/L12
Therefore, the cells in the p051t1ve wells were

recovered and cultivated with HAT medium in a 24-well
plastic plete.. The fused medium that had been

5 cultivated was diluted with an HT medium to a cell
count of approx1mately 20 cells/ml and then mixed
with 10® six-week- old mouse thyr01d cells suspended
in the HT medium in a 96-well culture plate. The

cells were cultivated for 2 weeks at 37°C under the

10 conditions of 7% CQ,. The antibody activity in the
culture supernatant was determined by the -

-,aforementloned ELISA method and the cells that showed

3ﬁ"a p051t1ve reaction w1th ribosomal proteln "L7/L12.

"were_recovered.
15 . _ Furthermore, the same dilution and cloning

procedure was repeated to obtain a total of 4 clones

-~

-of hybridoma AMSP-1 to 4.

Example 6 .
Reaction -of monoclonal antibody that reacts with
Bl 20 ribosomal pnotein L7/L12 of StreptococCus pneumoniae

L

with Streptococcus pneumoniae and othér

microorganisms.

A monoclonal antibody was produced and recovered
in accordance w1th standard methods using the -
25 positive hybridoma cells obtained as previously

described.

Specifically, cells subcultivated in RPMI 1640

—-———_—_‘—"—-——’—_‘
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medium (containing 10% FCS) was diluted with a serum-

free medium to about 2x10%°cells/ml, 3.3x10%cells/ml,

and 5x10°cells/ml in 25 cm? culture flasks, and the
total volume was made 5 ml. After cells were grown
for 3 to 5 days in 7% CO; at 37°C, a flask which

contains the least number of orlglnal cells was

'selected among flasks in which ‘cells were grown. The

same procedure was repeated until the cells diluted
to 2x10°cells/ml grow to 2x10°cells/ml in 3.to 4 days,
thereby acclimatizing the cells with the serum-free

medium. Next, cloning-was'performed'in a 96-well

'plate for bacteria cultivation to select cells

'exhlbltlng -fastest - growth and a hlghest antlbody

tlter The selected cells were grown in a 24-well
plate and diluted with a serum~free medium in a 25

em? culture flask to a'concentrétiéh of about

2x10%cells/ml and the total volume was made 10 ml.

After incubation for 3 to 4 days in 7% CO, at 37°C to
a concentration Qf'lx;oslcells/ml, the culture broth
was'transfe;red to a bottle for mass cultivation
togethef with 100 ml of 1x10% cells/ml cells which

were grown in the same manner in a 75 cm? flask. 100

ml of a serum-free medium was added to the mixture,

which was incubated at 37°C for two days while
stirring. 20b ml of the serum-free medium was added
a§ain énd the mixture was incubated for a further th
days. The culture broth was divided info four |
[
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aliquot, the serum-free medium.was added to each

portion, followed by incubation for two days. After

.further addition of 400 ml of the serum-free medium,

the culture broth was incubated for 6 days. The
culture broth .was collected and centrifuged at 10,000

rpm for 15 minutes to obtain a culture supernatant

.including the target antibody. After the addition of

0.1% sodiﬁm azide, the culture supernatant was stored
at 4°C. 100 ml ‘of the solution containing the
antibody that was obtained was diluted to a-5-fold

with PBS and adsorbed in a Protein G column (5 ml

:bed harmacia) and rinsed with PBS at 3-times the

bed- volume 'Then elution with citrate buffer af a pH

of 3 was’ performed.. The gntibpdy fraction was
redb&ered and monoclonél antibody that produced each
hybridoma was obfained. The monoclonal antibodies
Originating from the_fquf hybridoma sfrainé,were
évaluafed according to the OIA.method described in
Publicétion.of the translation of International
Pateﬁt Application.Japaﬁese Laid—opén (Toku—Hyog) No.
569565/1995.

'Speéifically, fhe OIA method comprises préparing
a reactive substrate byireacting an_antibody for'
capture on a silicon wafer having a thin film layer
of silicon nitride, causing-this substrate to reactl
with an antigen which is an extract of microorganisms

for a prescribed period of time, causing-the captured
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antigen to react with an antibody (an amplification

reagent}) which is an enzyme-labeled aﬂtibody, and

finally adding a substrate solution to produce a
thin-film precipitate. The antigen—aptitoay reaction
can be judged visually by a degree of light
interference color préduced in the precipitaté.

The monoclqnal_antibody preparation waé used and
evaluated as a captufé antibody to be immobilized on
a silicon wafer having a silicon nitr;de thin film
layer in the.OiA method.  Moreover, peroxidése—

labeled AMGC-1 monoclonal antibody which can non-

specifically reactIWith ribosomal proteins ' L7/L12
proteiﬁ of a_variety of microorganisms described in
i Referehce Ekample was- used as the detect antibody.

That is, enzyme labeling was performed in accordance

with the method in “Analytical Biochemistry" 132
(1983), 68- 73 with the reagent S—- acetylthloacetlc

acid N- hydroxysuccxnlmlde for binding using

" horseradish peroxidase (Sigma Grade VI).

In the OIA reaction, monoclonal antibody in a PBS
containing 0.05% sodium azide was diluted witth.l M
HEPES (pH 8.6) to a concentration of 10 pg/ml and
added onto a silicone wafer which has a thin film
layer of silicon nitride, 50 Ml at a time, to react
for 30 minutes at room temperature,.followed by
washing with distilled wate; and use.

15 pl of antigen solution, which had been
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obtained by adding 0.5% Triton X-100 to culture

solutions of various species of microorganisms and

then extracting the solution for 5 minutes at room

temperature, was added to the specimen obtained ‘in
the.above—deecribed procedure and ;eacted for 10
minutes at room-temperature. Then, 15 pl of 20 pg/ml
peroxidase-labeled AMGCl enti—body was added and_
feacted fof 10 minutes. After waehingiwiﬁh distilled
water, a substrate solution (KPL)-was added, lS pl at
a time, aﬁd'reacted for 5 minutes at room’

temperature. The product was washed.with distilled -

'.water to judge the concentratlon of detectlon SLgnals

_as an 1nten51ty of llght 1nterference by necked eyes.

As- a result, as shown in Table 2 it is clear that
when monoclonal antibody derived from hybridomé_AMSP—
2-Was used as the.cabture entibody, ell strains of
Streptococcus. pneumoniae tesfed were detected at a- -
sensitivlty of 10° bacteria/ﬁl, while reactivity of
other bacteria-cquld'not_be detected at a higher
concentration of 10° bacteria/ml._ Thue; the antibody
with specific reactivity to'Streptoeoccus pneumoniae

was confirmed to have been obtained by using the

‘monoclonal antibody to ribosomal protein L7/L12.

The hybridoma AMSP-2 which produces the
monoclonal antibody specific to Streptococcus
pneumoniae has been deposited with Natiohal Institute

of Bioscience and Human—Technology, the Agency of
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Table 2

Results of Detection
(10% cells/ml)

e a

Streptococcus
Streptococcus

Streptococcus

Streptococcus

Streptococcus

Streptococcus

Streptococcus

Streptococcus

pneumoniae

pneumoniae
pneumoniae
pneumoniae
pneumoniae
pneumoniae
pneumoniae
pneumoniae

ATCC27336
IID554

" 1ID555

IID556
ITID557
IID558
IIDS59
IID1603

e e

Results of Detection
(10% cells/ml)

Enterococcus

|Escherichia coli _
faecalis

Haemophilus influenzae
Klebsiella. pneumoniae

Neisseria gonorrhoeae
Nelsserla lactamica
Neisseria menlngltldls

.Pseudomonas aeruginosa

GroupB streptococcus
Staphylococcus aureus

.| Streptococcus pyogenes

ATCC25922

ATCC19433 "

ATCC10211
ATCC13883

IID821
ATCC23970
ATCC13090"

ATCC27853 "

ATCC12386
ATCC25923

- ATCC19615

(+: Positive; -:

Example 7

Negatlve)

from

Cloning of ribosomal protein ‘L7/L12 genes

Neisseria gonorrhoeae,

mass expression in

Escherichia

coli and purification of the same protein

and

preparation-of monoclonal antibody to the

same

protein

After inoculating an appropriate amount of

Neisseria gonorrhoeae strain IID821

(obtained from

Tokyo University School of Medicine Laboratories) in

a chocolate agar culture medium,

the strain was

cultivated for_24 hours in a CO; incubator under
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conditions of 37°C and 0.5% COz.. The colonies that
grew were suspendéd in a TE buffer to a final
concentration of approximately 5 x 10° CFU/ml.
Approximately 1.5 ml of this suspension was

5 transferred to a microcentrifugétion tube énd
centrifuged for 2 minutes at 10,000 rpm. Thé
‘supernatant was discarded. The sediﬁent wa?
resuspended in 567 pl TE buffer. Then 30 pl 10% SDS

and 3 pl-20 mg/ml.Proteinase K so;utidn were added

10 and.thoroughly mixed. - The susbension was incubated
for another hour at 37°C. _

._Néxt}'after adding 80 Ml 10% cetyl trimethyl
-amméniuﬁlbromide/0;7 M NaCl solution and thoroughly
'ﬁixiﬁg thglproduct( it was incubated for 10 minutes-

15' at 65°C. Next, 700 ui.chléroform;isoamyl-alcohoi'
| solution_at a volume_ratio of 24/1 was,addéd and -
stirred well. The solution was centrifuged for 5
minutes (whlle being kept at 4°C) at 12,000 rpm using
o a mlcrocentrlfugatlon devmce ‘and the aqueous fraction
20 was transferred to a new mlcrotube.- Isopropandl was
added to the fraction at 0.6-times its volume and.the
.tube.was vigorously shaken to form_sedrment'of the
DNA. The white DNA sediment was scooped with a glass
rod andﬁtraﬁsferred to a different
25 microcentrifugatién tube contéining 1 ml 70% ethanol
(cooled to -20°C).

Next, the product was centrifuged.for 5 minute$
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at 10,000 rpm and the supernatant was gently removed.

Then another 1 ml 70% ethanol was added and the

product was centrifuged for 5 more minutes.

Once the supernataht had been removed, the
sedlment was dissolved in 100 pl TE buffer to obtain
the DNA solutlon. The concentratlon of the genomlc

DNA solution was determined quantitatively in

accordance with E5: Sectrophotometric determination

of the amount of DNA or RNA, "Molecular cloning: A
laboratory manual," 1989, Eds. Sambrook, J., Fritsch,

E.F., and Maniatis, T., Cold Spfing Harbor Laboratory

Press.

PCR was performed using 10 ng of fhis genomic

DNA. PCR was parformed using Taqg polymeraée (Takara
Co., Ltd., code RO01A). Then, 5 pl of a buffer
attached to enzyme, 4 pl of a dNTP-mixture attached
to_enzyme, and 200 pmol each of " synthetlc |
oiigénucleotlde E shown in Sequence No. 15 of the
Sequence Table and synthefic'oligonucleétide F-shown
in.Séquence No. 16 of the Segquence Table, which were

de51gned based on the ribosomal proteln L7/L12 DNA

'sequence of Nelsserla gonorrhoeae acquired from

.'Internet Information (Oklahoma'Unlver51ty, N.

Gonorrhoeae Genome Project, disclosed genomic DNA
data) because of the similarity with ribosomal
protein L7/L12 DNA seqﬁence of other bacteria, were

added to the enzyme to bring the finai volume fo 50
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This mixture was cycled 5 timés'with a TaKaRa PCR

Thermal Cycler 480 for 1 minute at 95°C, 2 minutes at

50°C, and 3 minutes at 72°C and was then cjcled 25
times for 1 mlnute at 95 C 2 minutes at 60°C; and 3
mlnutes.at 72°C. Electrophore51s was perrormed in
1.5% agérose gel using some of this PCR product.

This product was then stained.with ethidium bromide
{Nihon Gene Co., ltd.) and observed.under ultraviolet
rays to canfirm amplification of approximately 400 bp
CDNA. After.aigestion treatment with regtriction

ehdohucleases BamHI and Xhol, electrbphoresis was

'pérformed'in 1.5% agarose gel and staining.with

ethidium: bromlde was carried out. An approximately

'370 bp band was cut out from the gel. This band was

purified with Suprec0l1l (Takara Co., Ltd.) and then

inSefteq into pGEX—4T—l-(Pharmacia),rwhich is a

'hcommercial'vgctor..Actuallyh'vector pGEX¥4T-l'and.the

previous'DNA were mixed together at a molar ratio of
1:3 and DNA was inserted into the vector with T4 DNA
ligase (Invitrogen Co.). Vector pGEX—4T—1 into which
DNA had been inserted was genetiqaliy introduced to
Eschérichia coli One-Shot Competent Cells (Invitrogen
Co., Ltd.) and then inqculated in a plate of L-broth
iTakara Co., Ltd.) semi-sold culture plate containing
50 pg/ml ampiéillin (Sigma). The plate was then set

aside at 37°C for 12 hours and the colonies that grew
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,were.selected at random aﬁd inéculated into 2ml L-
Broth liquid culture mediuﬁ containing'the same
'concentratién of ampicillin. Shake cultiyation was-
performed at 37°C for 8 hdﬁrs.and the bactéria was
recovered and.the plasmid was.separated using Wizard
Miﬂipreé in accqrdan;e'with the attached literature.
The plasmid was cleaved with restriction endonucieaéé
BamHI/XhoI. Inéertion_of.said PCR product was
confirmed by cutting out approximately 370 bp DNA.
The base sequeﬁce of the DNA fhat had'been insérted
wés determined usiﬁg said clone.

;Determinétion of fhglbase_sequence 6f the
:inseited.DNA-fragmént was pérformed using the
flﬂofescente Sequencér of Applied Bio$ystems. The
éeduence:sampie was prepared using-PRISM, Ready
Reactioh-Dye'Terminatbr Cycle Sequencing Kit (Applied
Biosystems). First, 9;5 pl reaction stock solution;
4.0 ui T7 promoter priﬁer'at_o.s pmol/pl (Gibco BRL)
aﬁd 6.5 pl temﬁlate DNA for Sequencing'at.0.16 ug/pl
weré.added to a microtube with a capaclty cf 0.5 ml
and mixed. After superposing with 100 pl-minerall
oil, PCR amplification was berforméd for 25 cycles,
_where oﬁé cycle consistéd of 30 seconds at 96°C, 15
seconds ét 55°C, and 4 minutes at 60°C. The product
was then kept at 4°C for 4 minutes. After the.
reaction was completed, 80 pl sterilized pure water.

was added and stirred. The product wés-centrifuged
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and the aqueous layer was extracted 3 times with

phenol-chloroform. ‘Ten microliters 3M sodium acetate

(pH '5.2) and 300 pl ethanol were added to 100 pl

aqueous layer and stirred. The product was then

centrlfuged for 15 minutes at room temperature and

1400 rpm and the sedlment was recovered Once the
sediment was washed with 75%_ethanol, it was dried
under a vacuuﬁ for 2_minutes-to obtain the sequencing
sample. The sequencing sample was diseolved in
formamide coﬁtainihg 4 nl lQ mM EDTA and denatured
for 2 minqtes.at 90°C. This was then-cooled in ice

and subhitted to'seqﬁencing. One of the 5 clones

obtained-had'homblogy of the sequence with the probe

used for: PCR. In addition DNA sequences extremely
smmllar to the-gene sequence of rlbosomal proteln
L7/L12 gene of the other microorganismsk_for example,
Haemephilus influenzae, were discoVered.- The entire
base seguence and_the edrresponding amino acid
sequence of the etructural gene moiety are as ehown
in Sequence No. 21 and Ne. 22 of the Sequenee Table:
This gene fragment clearly codes for ribosomal
ﬁrotein L7/L12 gene of Neisseria gonorrhoeae.

Neisseria gonerrhoeae_fusion GST ribosome.protein
L7/L12 prepared by the same method as in Example 2
was obtained using the Ne;sseria gonorrhoeae fusion
GST riboeomal protein L7/L12 expression vector

constructed in this way.
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Furthermore,'hjbridoma strain GCRB-3, which
;produces monoclonel antibody to'ribosomél protein
1.7/L12 of Neisseria gonorrhoeae, was obtained in
accordance with the method in Example 3.

5 'Example 8 .

Reaction of monoclonal antibody that reacts with

ribosomal protein L7/i12 of Neisseria gonorrhoeae

with Neisseria gonorrhoeae and other microorganism

Monoclonal antlbody was produced and recovered in

10 accordance with“standard'methods.using the positive
hybridoma cells GCRB-3 obtaineq as previously
.deserioed; _ | o

féasioélly, S'x 10°% cells (in PBS) that had been
_suboultivated-using'RPMI 1640 culture medium

15 (coﬁtainiog 10% FCS) were intraperitoneally injected
into Balb)C mice rhat had been intraperitoneally
1njected with 0,5ml Pristane 2 weeks earller
Ascites was recovered 3 weeks later and the:
centrifugation supernatan; was obtained.

20 " The solution contalnlng antibody that was
obtained was adsorbed in a Protein A column (5 ml
bed, Pharmacia) and rinsed with PBS at 3-times "the
bed volume. Then elution with citrate buffer at a pH
of 3 was_performed: The antibody fraction was

25 reoovered and the monoclonal antibody that was.
produced by eech hYbridoma was obtained. The

monoclonal antibody derived from the GCRB—3 hybridoma

I
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was used in ELISA.

The'séndwich assay method was used to assesé the
monoclonal aﬁtibody...Thé mpnoclonél antibody that
was prepared was used as an enzyme-labeled antibody
by being chemically bound to peroxidase. That is,
enzyme labeling was perfbﬁmed-in accofdancg with the
method in "Analytical Biochemistry" 132  (1983), 68-73
with the feagént_S—acetylthioaéetiC'acid.N—.
hydroxysucginimide-for-binding using horseradish
peroxidase (Sigma Grade VI). By méans of. the ‘-ELISA
reactidn, a solqtidn-of commerqial anti-Neisseria
gonorrhoeée polyélonal antibodf in PBS containihg

0.05%'sodiﬁmxazide(Virostat, rabbit) Was'diluted to a

-conéepttation of 10 pg/ml and poured, 100 #; at a

time, into a sepérate 96-well plate and adsorbed

overnight at 4°C.

After removal of the supernatant, 200 pl 1%

bovine serum albumin solution (in PBS) were added and
reacted for 1 hour ahd Blocked at room temperature.

‘The supernatant was removed and the producf-was

washed with_ washing solution (0.02% Tween 20, PBS).
One-hundred microliters of antigen solution, which
had been obtained by ‘adding Triton X-100 to culture
solutions of éach species of microorganisms to a
concentrétion of 0.3% and then extracting the
solution for'S minutes ét room temperature, were.

added to this and reacted for 2 hours at room

61
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‘temperature. The supernatant was removed and the

broduct was further waﬁhed with washin§ solution.
Then 100 npl peiokidase—labeléd anti—ribosoﬁal protein
L7/L12 gntibody solution at 5 pg/ml were added and
reacted for 1 hour at room temperature. The
supernatant was removed and the produét was hashed.
with'washing solution. TMB (KPL)'sélution was added,
100 pl at a fime, and reacted for 20 minutes at room
temperature. After coloration, 100 ﬁl 1 N sulfuric
acid were added to stop - the reacﬁion. Absorbance at
450 . nm was_determined.

"As a ;esuit, as shown in Table 3 it is-élear that

~ when ﬁonoclonal antibody derived from hybridoma GCRB-

3 was used as the enzymeflabeléd.ahtibody, all
strgins of Neisseria.gonofrhoeaé tested were detected
at a sensitivity of 10%cells/ml, while reactivity of
other species belonglng to the .genus Neisseria.ahd
other mlcroorganlsms could not be detected, even at
high concentratlons of 108 cells/ml and therefore,
antlbody with spec1f1c react1v1ty to Neisseria
gonorrhoeae'can be obtained by using monoclonal

antibody to ribosomal protéin L7/L12.
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Table 3

Results of Detection
(10° cells/ml)
Neisseria gonorrhoeae ATCC9793 +
Neisseria gonorrhoeae ATCC19424 +
Neisseria gonorrhoeae ATCC27628 +
Neisseria gonorrhoeae ATCC27629 +
Neisseria gonorrhoeae ATCC27630 +
Neisseria gonorrhoeae ATCC27631 +
Neisseria gonorrhoeae ATCC27632 +
Neisseria gonorrhoeae ATCC27633 +
Neisseria gonorrhoeae ATCC35541 +
Neisseria gonorrhoeae ATCC35542 +
Neisseria gonorrhoeae ATCC43069 +
Neisseria gonorrhoeae ATCC43070 +
\Neisseria gonorrhoeae ATCC49226 +
Results of Detectio
- (10% cells/ml)
Neisseria meningitidis " ATCC13090 —
Neissefia lactamica ATCC30011 -
Neisseria mucosa " ATCC35611 —
Neisseria sicca .ATCC9913 -
Branhamella catarrharis ATCC25240 —
Haemophilus influenzae ATCCl0211 —
Escherichia- coli ATCC25922 -
Klebsiella pneumoniae ATCC13883 -

(+: Poéitive; -: Negative)

Example 9

Acquisition of monoclonal antibody to anti-ribosomal

protein L7/L12 specific to genus Neisseria

After inoculating an éppropriate amount of
Neisseria gonorrhoeae strain IID821 (obtained from

Tokyo University School of Medicine Léboratories) in
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a chocolate agar culture medium, the strain was
cultivated for 24 hours in a'Coz incubator'under
conditions of 37°C and 0.5% CO,. The colonies that

grew were suspended in a TE buffer to a final

conéentration of approximately 5 x 10° CFU/ml.

Approximately 1.5 ml of this suspension was
transferred to a microcentrifugation tube ana
centrifuged for 2 minutes at 10,000 rpm. The
supernatant was discarded. The sediment was
resuspeﬁded in 567 pnl IE:buffer. Then 30 pl 10% SDS
and 3 ul_zd mg/ml Proteinase K.solﬁtion'were added
aﬁd thorough;y'mixed.' The.suspension was inéubated
for ~another hour at 37°C.-_N§xt, after adding 80 pl

10%.cetyl.trimethyl ammonium bromide/0.7 M NacCl

solution and thoroughly mixing the product, it was

incubated for 10 minutes at 65°C. Next., 700 nl
chlorofdrm—isoémyl alcohol solution at a volume ratio
of 24/1 was added and stirred well.

The §olution was centrifuged for 5 minutes (while
being_kept at 4°C) at 12,000 rpm psind a
microcéntrifugatidh device and the.aqﬁéous fraction
was transferred to a new microtube: Isopropanol was
édded to the fraction at 0.6—£imes its volume and the
tube'was vigorously shéken to form sediment of fhe
DﬁA. The white DNA sediment was scooped with a glass
rod and transferred to a different

microcentrifugation tube containing 1 ml 70% ethanol
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E.F., and Maniatis, T

{cooled to -20°C).

Next, thé product was centrifuged.for 5 minutes
at 10,000 rpm and the-supernatant was gently removed.
Then another 1 ml 70% ethanbl was added and the
produét was centrifuged for 5 more minutes. Once the
supernatant had been removed, the sédiment_was
dissolved in 100 pl TE buffer to obtain the DNA
solution. The concentration of the genomic DNA
solution was deﬁermined quantita%ively in accordgnce-
with E5: Secﬁrpphotqmetric determination of the
amouht of DNA or RNA, "Molecular cloningf A-
l;boratory.manual," 1989, Eds. Sambrook, J., Ffitsch,
-y Coid Spriﬁg Harbor Laboratqry
?réss:

PCR was.performed using ‘10 ng of this genomic DNA. -

' Taq polymerase (Takara Co., Ltd., code . RO01lA) was

employed for PCR. Then, 5 pl buffer attached to

enzyme,_4 ﬁl dNTP mixture attached to enzyme, and 200

pmol each of synthetic oligonucleotide E shown in

Sequence'No; 15 of the Sequence Table and synthetic

.oligonucleotide-F shown in Sequence No. 16 of the

Seqﬁence Table, which were designed based. on the
ribosomal protein L12/L12 DNA éequence of Neisséria
gonorrhoeae acquired from Internet information
(Oklahoma University, N. Gonorrhoeae.Genome Project,
disclosed genome DNA data) because of the similarity.

with ribosomal protein L12/L12 DNA seduence of other
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bacterié, were added to the enzyme to bring the final

.voiume to 50 pl.

This.mixture was cycled 5 times with'a TaKaRa PCR
Thermal Cycler 480 for 1 minute at 95°C, 2 minutes at
505C, and 3 minutes at 72°C and was then cycled 25
times for 1 minute.at §5°C, 2'minutes at 6Q°C,'and 3
minutes at 72°C. Electrophoresis was performed in
1.5% agarose gel using some.of'this PCR product.

This product was then stained with ethidium bromide
(Nihon Gene Co., ltd:) and observed under ultraviolet
iayé to confirm amplification éf apﬁroximately 400 bp
cDNA. After diéesfioh treatment.with restriétion

endonucleases'BamHI and Xhol, electrophoresis was.

.pérfprmed in 1.5% agarose gel and Staihing with

ethidium bromide was carried out. An approximately
370 bp band was cut out. from the gel. This band was.
purified with SuprecOl (Takara Co., Ltd.) and then
inserted into pGEX-6P-1 (Pharmacia), which is a
commercial vector. This.samé vector can functionlas'_
an exbreésion vector for the desired molecule, which
can ekpfess fused protein with GST brotein, by
insertign of the desired gene fragment into the
appro?riate restriction endonuclease site. Actually,
vector pGEX-6P-1 and the previous DNA were mixed -
together at a molar ratio of 1:5 and DNA was inserted
into the vector with T4 DﬁA ligase (Invitrogen Co.).

Vector pGEX-6P-1 into which DNA had been inserted was

ThisSheet Has Been Replaced

66




10

15

20

genetically introduced.to Escherichia coli One-Shot

Competent Cells (Invitrogen Co., Ltd.).and then

inoculated in a plate of L-broth (Tomisaka Co., 1ltd.)
semi-sold culture plate containing 50 pg/ml
ampicillin-(sigma)r The plate was then set aside at

37°C for 12 hours and the colonies that grew were
sélected at random and'inoqulaﬁed into 2ml L-Broth
ligquid culturée medium containiﬁg the same
concentration of ampicilliﬁ. Shake cultivation was
performed at 37°C for.B hours and the bacteria wés

recovered and the plasmid was $eparated using Wizard

Miniprep in accordance with the attached literature.

‘The pléémid was cleaved with restriction endonuclease

BamHI/XhoI. Insertion of said PCR product was

confirmed by cutting'out approximately 370 bp DNA.

The base sequence of the DNA that'had'been'inserted
was determined using said clone.

Deterﬁination of the base segquence of the
inserted DNA fragment was performed using the
Fluorescence Sequencer of Applied Biosystemé. The
sequence sample was prepared using PRISM, Ready
Reaction Dye Tgrﬁinator'Cycle Sequencing Kit (Applied
Biosystems). First, 9;5 pl reaction 'stock solution,
4.0 pl T7 promoter primer at 0.8-pmol/ul (Gibcd BRL)
and 6.5 pi templaté'DNA for sequencing at 0.16 ng/unl
were added to a microtube with a caéacity of 0.5 ml

and mixed. After superposing with 100 pl mineral oil,
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PCR amplification was performed for 25 cycles, where

éne'cycle consisted of 30 seconds at §6°C,'15_seconds'
at 55°C, and 4 minutes at 60°C. The.product was then
képt at 4°C for 4 minutes. After the reaction was
éompleted, 80 pl sterilized pure water was added and
stirred. The product was centrifuged and the agqueous
layer was extracted 3 times with phenol-chloroform. -
Ten microliters 3M sodium acefate-(pH 5.2) and 300 pl
ethanol were addea to 100 nl the aqueoﬁs layer anq
stirred. The product was then centrifuged for 15
minutes at room temperature and 1400 rpm and the
sédimenf Qas reqovefed. Oﬁce the,sedimeht wés'washéd

with 75%. ethanol, it was dried under a vacuum for 2

_minutes to obtain the séquencing sample. The

sequencing sample was dissolved in formamide
containing 4 pl 10 ﬁM EDTA and.denétured for 2
minutes at_90°C. This was then cooled in ice and
submitted to sequencing.

One of the 4 clones pbtained had hémology of the
sequence with the probe used for PCR. In addition,
DNA sequences extremely similaf to the gene seguence
of ribosomal prdteih L7/L12 gene of tﬁe othe:.
micrdorganisms, for example, Haemophilus influenzae,
were discovered. The entire base séquence and the

corresponding amino acid sequence of the structural

_.gene moiety are as shown in Sequence ID No. 21 and No.

22 of the Sequence Table. This gene fragment clearly
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codes for Neisseria gonorrhoeae ribosomal protein

L7/L12.

50 ml Escherichia coli into which expression
vedtor had been insertéd was cultivated overnight in
a two-fold concentration YT medium a£-37°c. Then,
450ml of the two-fold ébn;entration YT medium was
heated at 37°C for l.hoﬁr. 50 ml of the Escherichia
coli solution that had been cultivated overnight was
intrbduced to 450ml 6f the aforementioned ‘medium.
After cultivation for one hour at 37°C, 100 pl 500 mM
IPTG was. introduced and culfivated for 4 hours at

25°C. The product was then recovered and introduced

- . 250 ml to a centrifugaﬁion tube and centrifuged for

15

20

25

.20-ﬁinu;es at 5000 rpm. The supernatan£ wa$ discarded

and dissolved in 25 ml each 50 mM Tris-HCl at a pH of
7.4 and Lysis buffer containing 25% sucrose.

Furthermore, 1.25 ml 10% NP—4O and 125 pl 1' M

‘MgCl, were added and transferred to a plastic tube.

Sonication was performed 1 minute x 5 times ﬁhile-ice
cold. -Tﬁe product was centrifuged for 15 minuteslat
12;600 rpm aﬂd the supernatant was recovered.

Next; the aforementioned supernatant was adsﬁrbed
on é glutathione sepharose coluﬁn {manufactured by
Pharmacia) conditioned with PBS. Then, the column was
washed with PBS thfee times the bed volume. Elution
waé prerformed with 50-mM Tris-HC1l at a pH of 8.0

containing 10 mM glutathione. The protein content in
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the fraction was determined by the pigment bonding

method (Bradford method; Biorad Co.) and the main

fraction was acguired. The main fraction was'
dialyzed three times against 3L PBS.

1 ml of a cleavage buffer containiﬁg 500 mM Tris—
HCl (pH 7.0), 1.5 M Nacl, 10 mM EDTA, and 10 mM DTT
was added to 10 ml of 1 mg/ml solution of the
resulting GST fusion ribosomal protein L7/L12. 100
ui of 2 u/ul PreScission Protease Xmanufactured by
Pharmacia coﬁpany) was further added and reacted at
4°C to separate the GST moiety_from ribosomal protein
L7/L12. | | |

The .reaction solution was caused to pass through

. a Qlutathidne sepharose column which had been

. conditioned with PBS. The solution cqmihg out from

the column was recovered. Onebed volume of PBS was
causéd to pass through and a;so recovered. .Purity of
the pﬁf;fied iibosomal'protein L7/L12 that was
obtained wés confirmed by electrophoresis to be
aﬁprox@mately 90%, showing that a purity satisfactory.
for an.immunogeh.could be guaranteed.

Fi;st; 100 pg protein antigen of ribosomal

protein L7/L12 of Neisseria gonorrhoeae was dissolved

'in 200 unl PBS gnd,then 200 pl Freund's complete

adjuvant was added and mixed and emulsification was

performed. 200 pl was intraperitoneally injected to
immunize mice. Then, the same emulsion antigen was
. This-Sheet.Has Been Replaced -
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intraperitoneally injected after 2 weeks, after 4

weeks, and after 6 weeks. A two—fdld'épncentration

antigen emulsion was further injected
intraﬁeritoneally after 10 weeks .and after 14 weeks.
The spleen was excised 3 days after.thé final
immunization and submitted to celi fusion.

After thoroughly mixing 2 x 10’ myeloma cells per

108 spleen cells from mice, which had been recovered

aseptically, in a giass tube, the mixture was
centrifuged for 5 minutes at 1500 rpm and the
supernatanf was discarded. Tﬂg cells wefe thoroughiy
mixédi ) |

The myeloma'cells'used fqr:cell fusion were
'6btéined~by cultivation of cell strain NS-1 with'an
RPMI 1640 culture medium'containing 10% FCsS,
cultivating this product beginning 2 weeks before
cell-fusion using.an RPMI 1640 medium containing 0.13
mM.azaguanihe, 0.5 pg/ml MC-210, and 10% FCS for 1
weeks, and then further cpltivéting the cell strain
for 1 week with an RPMI 1640 medium containing 10%
FCS. 30 ml of 50 ml RPMI 1640 culture medium that had
been kept at 37°C Was addéd to the mixed cell sample
and centrifuged at 1,500 rpm. After removal of the
supernatant, 1 ml 50% polyethylene glycol that had
been kept at 37°C wés added and stirred for 2 minute.
10 ml RPMI 1640 medium kept at 37°C was added and the

solution was vigorously mixed for appfoximately 5
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minutes'as it was suctioned and e#acuatéd from a
sterile pipette. |

After centrifugation for.S minutes at-l,OOO fpm
and removal of the supernataﬁt, 30 ml-HAT.culture
medium were added to bring the cell.concentration to
5 x ibscells/ml. This mixture was stirred till
uniform and then poured, 0,1lml at a time, into a 96-
well culture plate and cultivatéd at 37°C under 7% CO,.
HAT medidm was added, 0.1 ml at a time,.on.ﬁay 1 and
at Week 1 and Week 2.
- Then the cells that had produced the desired’

ahtibody. were" assessed by ELISA. SOlutlons of

-ribdsomal'proﬁein L7/L12 of Neisseria gonorrhoeae

dissolved in PBS containing 0.05% sodium azide were

diluted-to.IO pg/ml "and were poured, 100 pl at a time,

-into.Separate 96-well plates and adsorbed overnight

at.4°C. After removal of the supernatant, 200 pl 1%
FCS solution (in PBSY_Qere added and reacted and

blocked for 1 hour at room temperature. The

supernatant was .removed and the product was washed
"with a washing solution (0.02% Tween 20, PBS). 100

, 1l of a culture solution of fusion cells was added

and reacted for two hours at room temperature. The

" supernatant was removed and the product was further

washed with a washing solution. Then, 100 pl of a .
peroxidase-labeled goat anti-mouse antibody solution

at 5 ng/ml was added and reacted for one hour at room
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temperature. The supernatant was removed and the
product was washed with a washing soluiion. TMB
(KPL) solution was added, 100 pl at a time, and
reacted for 20 minutes at room temperature: After
coloration, 100 pl 1 N sulfuric acid were added.to
atop the reaction. Absorbance at.450 nm was
determined.

As a result, positive wells that reacted with”
ribosomal protein L7/Llé were detected, confirming
presence of the antibody-to.ribosoﬁal pfotein L7/L12.

Therefore, the cells in the pos;tive wells were

recovered and cultivated with HAT medium in a 24—well

'plastic'plate. The fused medium that had been

cultivated was diluted with an HT medigm to a cell

count of approximately 20 cells/ml. Then 50u 1 the

medium was mixed with 10° six—week—oiﬁgmouse'thyroid

cells suspended in the HT medium in §?96—well culture

plate. The cells were cultivated fofmz weeks at 37°C
under the conditions of 7% CO;. The aﬁtibody activity-

1n the culture supernatant was determlned by the

aforementloned ELISA method and the c'lls that showed

—_—

'a positive reaction with ribosomal p;oteln L7/L12

were recovered.
Furthermore, the same dilution and cloning
procedure was repeated to obtain a total of 4 clones

of hybridoma AMGC-5 to AMGC-8.

Monoclonal antibody was produced and recovered in-
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accordance with standard methods using the positive

hybridoma cells obtained as previously“described.
Specifically, ceilé subculpivated in RPMI 1640
medium (containing 10% FCS) was diluted with a serum-
free medium to about 2x_105 cells/ml, 3.3x10° cells/ml,
and 5x10° cells/ml iﬁ 25cm? culture fiask and the
total was made 5 ml. After cells were grown for 3 to
5 days in 7% CO, at 37°C, a flask which contains the
least nﬁmber of original cells was selected among

flasks in which cells were grdwnl The same procedufe

‘was repeated until the cells diluted to 2x10°
‘cells/ml grow to 2x10° cells/ml in 3 to 4 days,
‘thereby acclimatizing the cells with the serum-free

“medium. ‘Next, cloning was performed in a 96-well

plate ﬁdr bacteria cultivation to select cells
exhibiting fastest growth and a highest antibody
titer. The selected cells were .grown in a 24-well
plate and diluted with.a.serumffree.medium in a 25
cm? pultﬁrg flask to a concentration o_f'about-2x105
cells/ml and the total volume was madé 10 ml. Affer
incubation for 3 to 4 days in 7% CO; at 37°C to a
concentration of 1x10° cells/ml, the culture broth
was transferred to a bottle for mass cultivation
;ogether with 100 ml of 1x10% cells/ml cells which
were grown in the'same manner in a 75 cm? flask. 100
ml of a serum-free medium was added to the mixture,
which was incubated at.37°C for two déys while

-
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stirring. 200 ml of the serum—freejmedium was added

again and the mixture was incubated'for_a further two
days. The culture broth was divided into four
aliquot, the serum-free medium was added to each

portion, followed by incubation for two days. After

' further addition of 400 ml of the serum-free medium,

the culture broﬁh was incubated for 6 days. The
culture broth was collécted and cenﬁrifugéd af 10,000
rpm_for-lslminutes tQ'obtain_a culture supernatanﬁ
inciuding_the target antibody. After the addition of
0.1% ?odium azide; the cultufe'supernatant was.storéd
at 4°C. 100 ml of the'soluiion contaiﬁipg the
antibody. that was obtained was diluted to a 5-fold

with PBS- and adsorbed in a protein G column (5.ml bed,

'Pharmacia) and rinsed with PBS at 3-times the bed

volume. Then elution with citrate buffer at a pH'of

3 was performed. The antibody fraction was recovered

and monoclonal antibod? that produced each hybridoma
was obtained. | |

The monoclonal antiBodies'briginating from the
féur hybridoma-straihs were évaluated accéfding to

the OIA method described in International Patent

_Applicatién Japanese Laid-open No. 509565/1995.

Specifically, the OIA method comprises preparing
a reactive substrate by reactiné an antibody for
capture on a silicon wafer having a thin film layer

of silicon nitride, causing this subsirate to react
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with an antigen which is an extract of microorganisms

for a prescribed period of time, causihg the captured

antigen to react with an antibody (an amplification
reagent) thch is an enzyme;labeled antibody, and
flnally adding a substrate solutlon to produce a
thln fllm prec1p1tate ' The antlgen—antlboqy reaction
can be judged visually by ;'degree'of light
interference color produced in the_precipitate.

The monoclonal antibody preparation was used as a

capture'antibody to be immobilized on a silicon wafer
. having a SLllcon nitride thln film layer 1n the OIA
: method. Moreover, perox1dase labeled AMGC- 1

*. monoclonal antibbdy which can non-specifically react . -

with ribpsomal-prpteins L7/L12 protein of a variety
of microorganisms described in Reference Example was
used as the detecte reagent antibody. _That is,

enzyme iabeling was performed in accordance with the

method in "Analytical Biochemistry" 132 (1983), 68-73

with the reagent S-acetylthicacetic acid N-

‘hydroxysuccinimide for binding using horseradish

peroxidase (Sigma Grade VI).

In the OIA reéction, monoclonal antibody in a PBS

‘containing 0.05% sodium azide was diluted with 0.1 M

HEPES (pH 8.0) to a conceﬁtration of 10 pg/ml and
added onto a silicone wafer which has a thin fi;m
layer of silicon nitride, 50 ul at a time, to react

for 30 minutes at room temperature, followed by
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washing with distilled water and use. 15 Rl of
-antigen solution; which hed been obtained by adding
0.5% Triton X-100 to culture suspension of various
species of microorganisms and then extracting the
sﬁspension for'S minutes-at room temperatﬁre,'was
added to the specimen oﬁtained in the above-described
procedure and reacted for 10 minutes at room
temperature. Then, 15 pl of 20 pg/ml peroxidase-
labeled AMGC1l was added end reacted for 10 minutes.
After washiné with distillea water, a substrate
soiution kKPL co.) was added, 15 rl at a time, apd
_reaCted for 5. mlnutes at room temperdture. The
product was waéhed with.distilled water to judge the
ebﬂcentration of detection signals es an inteneity.of
light interference by necked eyes. -

As a result, as shown in Table 4 it is clear that
when monoclonel antibody derived from.hybridome AMGC-
8 was used as the captﬁre antibody, all.strains of
.Nelsserla genus tested were detectee at a sen51t1v1ty
of 10° cells/ml, while reactivity of other
microorganisms could not be-detected Thus, the
antibody w1th spec1f1c react1v1ty to Nelsserla genus
was conflrmed to have been obtalned by using the

monoclonal,antibody to ribosomal protein L7/L12.

I

Sheet Has Been Replaced

Ao

77



10

15

Table 4

Results of Detection
(10% cells/ml)
Neisseria gonorrhoeae - 11p821 +
Neisseria lactamica - 'ATCC23970 +
Neisseria meningitidis ATCC13090 +
Escherichia coli ATCC25922 -
Enterococcus faecalis ATCC19433 -
Haemophilus influenzae ATCC10211 -
Klebsiella pneuhoniae "ATCC13883 -
Pseudomonas aeruginosa ATCC27853 —
|GroupB streptococcus ATCC12386 -
Stauphylococcus aureus ATCC25923 —
Streptococcus pneumoniae ATCC27336 -
Streptococcﬁs_pyogenes ' ATCC19615 —
(+: ‘Positive; -: Negative)

~-Example '10

Acquisition of a.polyclonal antibody which

specifically reacts with ribosomal protein L7/L12 of

Haemophilus influenzae using a ribosomal protein

L7/Ll2protein-immobilized affinity column

”'A.éentrifugal supernatant of Héemophilus

- influenzae cell extract which had been treated with

-0.5%.Triton X-100 was used as an antigen. About 1.2

ml of a physiblogicai.saline solution containing 100

Hg of antigen was emulsified with the addition of 1.5

ml of Freund's adjuvant. The emulsion was

~

subcutaneously injected into four SPF Japanese White
Rabbits to immunize the aniﬁals. The rabbits were

immunized 5 to 6 times, once every two weeks, and the

antibody titer was confirmed.
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The antibody titer was confirmed by the ELISA
methed..Solutions of ribosomal protein-L7/L12 of
Haemobhilus influengae dissolved in PBS containing
0.05% sodium azide diluted to 10 pg/ml were poured,
lOO.pl at a time, into 96-well plates and adsorbed
overnight at 4°C. After removal of the supernatant,
200 pl 1% FCS solution (in PBS) were added -and
reacted and blocked for 1 hour at room temperature.

The supernatant was removed and the product was

.washed w1th a washrng solutlon {0.02% Tween:20, PBS) .

100 pl of a solution obtained by dllutlng normal

rabblt serum and lmmunlzed rabbit antiserum was added

and reaeted_for two hours at room temperature. 'The_

-supernatant was removed and the'product was further

washed with a washing solution. - Then 100 pl of a

peroxrdase labeled goat antl rabbit IgG antibody

solution at 50 ng/ml was added and reacted for one

hour at room temperature. The supernatant was
removed and the prodnet was washed with a washing
solution. OPD solutidn (Sigﬁa Co.) was added, 100 Bl
at a time, and reacted for 20. minutes at room
temperature. After coloration,lloo pl of i N
sulfuric acid was added to stop_the reaction.
Absorbance at 492 nm waa determined.

After confirming that the antibody titer had
increased, a large quantity of blood was collected.

Blood was collected in a centrifugal'tube made of
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glass from the ear.artery, allowed to stand for one

hour at 37°C, then overnight at 4°C. The mixture was

centrifuged at 3600 rpm for 5 minutes and the
supernatant was recovered. The resulting.anti—serum-
was stored at 4°C.

Next, an affinity column with immobilized
ribosomal protein L7/L12 of Haemophilus influenzae
and Neisseria gonorrhoeée was prepargd. HiTrap NHS-
activated column (1 ml; manufactured by Pharmacia)
was used. immediately-after replécing the col@mn

with 6 ml of 1 mM HCl, 1 ml of a PBS solution of

'fibdsoﬁal.protein_L77L12 adjusted to 1 mg/ml was
:%éhargedl-.Thé column_waé allowed to stand for 15 f-
‘minutes at 25°C. This procedure was repeated 5.times;

thereby feeding the total S5 ml of the PBS solution of

ribosomal protein. L7/L12. Then, 6 ml of Buffer A-
(0.5M ethanolamine, 0.5 M NaCl, pH 8.3), 6 ml of
Buffer.B (0.1 M acetic acid, 0.5M NaCl, pH 4), and 6
ml of Buffer A were.charged.as blocking reagents.
After allowing to stand for 15 minutes at 25°C, 6 ml
of Buffer B, 6 ml of Buffer A, and 6 ml of Buffer B
were further added. The mixture was then
equilibrated with 6 ml of PBS.

Using the affinity column with imﬁobilized
ribosomal protein L7/L12 6f Haemophilus iﬁfluenzae,
the polyclonal antibody in the resulting ‘anti-serum-

was purified using the supernatant of Triton X—lOO
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treated bacteria of Haemophilus influenzae as an

‘antigen. This antiserum was first diluted with PBS to

-a volume of 5 .times, caused to pass through a 0.45 pm

filter, then caused to be adsorbed in the column

.immobilized with ribosomal protein L7/L12 of

Haemophllus 1nfluenzae at a flow rate of 0. 5 ml/min.

After elution from the co’umn w1th 0.1 M glyc1ne (pH
2.1) and immediately neutralizing with 1 M Tris-HCL

(pH 9.0), elhted'fra§t;ons of the target antibody

were recovered by the ELISA method, the same as anti-

_titer measuring method. These fractions were caused

to pass through the affinity column immobilized with
the ribosomal protein L7/L12 of Neisseria

goﬁofrboeae,_which was equilibrated with PBS whereby

the antibody that reacts with the ribosomal protein

L7/L12 of Neisseria gonorrhoeae was adsorbed and

. fraction which-péssed through-without adsorption was |

recovered.
The polyclonal antibody purified in this manner
was evaluated by the same OIA method as in Example 6. .

The purified antibody was used as a capture

.antibody for the OIA method. Moreo#er, peroxidaée—

labeled AMGC-1 monoclonal antibody described in
Reference.Example was used as the detect aﬁtibody.
That is,-enzyme labeling was'performed in accordance
with the method in "Analytical Biochemistry" 132

(1983), 68-73 with the reageht S—-acetylthioacetic
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'acid N-hydroxysuccinimide for binding us;ng
fhorseradish peroxidase (Sigma Grade VI).
In the QIa reaction, the purified polyclonal
antibody in a PBS coutaining 0.05% sodium azide was
' 5 diiuted with 0.1 M HEPES (pH 8.0) to a concentration
'of 10 pg/ml and added onto a 51llcone wafer ‘50 ul‘at
a time, to react for 30 minutes at room temperature,
followed by washing with distilled water and use.

15 pl of antigen solution; which had been

10 obtained by adding 0.5% Triton X-100 to culture
. suspension_of-various speeies of microorganisms and
then extractlng the suspen51on for 5 mlnutes at room
temperature was added:to the specimen obtalned in.
'the above-described broceéure and reacted for 10
15 minutes at room temperature.  Then, 15 pl df 20 pg/ml
peroxidase—-labeled AMGCl was added and reacted for lb
minutes. After washing'mith distilled water,-a-
substrate soiution‘(KPi) was added, 15 pl at a time,
and reacted for 5 minutes ‘at ‘room temperature. " The
Q; 20 product-was-washed with distilled-water to observe
the_blue_color cdncentratioh by the necked eyes.
.As a result, as shown in Table-é it is clear that
" when the purified polyclonal antibody of APHI2-2 was
used as the_capture antibody, Haemophilus influenzae
25 tested at a sensitivity of 108 bacteria/ml was
detected,_while reactivity of other microorganisms

could not be detected. Thus, the antibody with
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specific reactivity to Haemophilué influenzae was
confirmed to have been obtained by usihg the
‘polyclonal antibody purified by an affinity column
immobilized with the ribosomal protein L7/L12 of

Haemophilus influenzae.

‘o
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Results of Detection
(10° cells/ml)
Haemophilus influenzae ATCC10211 =+
Escherichia coli ATCC25922 -
Enterococcus faecalis ATCC19433 —
|Klebsiella pneumoniae ATCC13883 -
Neisseria gonorrhoeae IID821 —
Neisseria lactamica - ATCC23970 . —
Nelisseria meningitidis ATCC13090 —
Pseudomonas aeruginosa . ATCC27853 = —
GroupB Streptococcus ATCC12386 -
Stauphylococcus aureus .  ATCC25923 -
Streptococcus pneumoniae ATCC27336 -
Streptococcus pyogenes ATCC19615 -
-'K+E_Positive} -: Negative)

.Reference Example 1]

Acqulsltlon of monoclonal antlbody that reacts non-

spec1f1cally Wth ribosomal protein L7/L1l2 of wvarious

bacterla

So called sandw1ch assay in which an antlgen is
sandwiched between a capture antibody and a labeled
antibody for detection is useful to detect
microorganisms by optical immunoassay and the ELIéA'

method because of its high detection sensitivity.'ln

‘this instance, not only an antibody which:

specifically'reacts with antigens originating from
the subject microorganism, but also another antibody

which recognizes an antigen epitope are required.
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Antibodies which react non-specifically with -

ribosomal protein L7/L12 originating various

microorganisms are very useful as an antibody which
caﬁ'constitUte.a sandwich assay with an anfibody 
which feacts with épecifically.ribosémal protein
L7/112.

Fortunately, ribosomal proteins L7/L12 protein of
a-Variety of miéroofganisms have a region wherein the
amino_acid sgéuence is homologous. Here, the
inventors have been successful in acduiring a
monoclonal antibody whiéh exhibits.a cross reaction
with fibosomal proteins L7}Ll2 protein of vériqus
speciés of microorganisms from Neisserié gonorrhoeae.
I£.h§s been discoveréd that an.antibody'to ant;—-
ribosomal protein L7/L12 having no speéificitj, which
was ‘acquired from one species of microorganisms can
be'used-foi sandwich assay_of'all microorganisms:

Clqning of'ribosoﬁal protein L7/L12'genes from
Neisserﬁa gonorrhoeae, mass e#pressioh in.Escherichié
coli ahd'purification'of the same prbtein,.and‘ -
preparétion of monoclonal antibody to the same
-pfotéin were performed. | |

After inoculating an _appropriate amount of_
Neisseria éonorrhoeae strain IID821 (obtained from .
Tokyo University School of Medicine Laboratories) in
a chocolate agar culture medium, the strain was

cultivated for 24 hours in a COz'incubator.under
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conditions of 37°C and 0. 5% COz. The colonies that

grew were suspended in a TE buffer to a flnal.

'concentratlon of approximately 5 x 10? CFU/ml.

Approximately 1.5 ml of this suspension was

transferred to a mlcrocentrlfugatlon tube and

- centrlfuged for 2 -minutes at 10,000 rpm. The

supernatant was dlscarded The sedlment was
resuspended in 567 pl TE buffer. Then 30 pl 10% SDS

and 3 pl 20 mg/ml Proteinase K solution were added

.and thoroughly mixed.  The suspension was ‘incubated

for another hour at 37°C. Next' after adding -80 pl

10% cetyl trlmethyl ammonium bromlde/o 7 M NaCl

m7solutlon-and thoroughly m1x1ng.the product, it was

'incubated for 10 minutes at 65°C. 'Next, 700 ul

chloroform—lsoamyl alcohol solutlon at a volume ratio
of .24/1 was added and stirred well. The solution was

centrifuged for 5 minutes (while'being kept at- 4°C)’

.at 12,000 rpm u51ng a mlcrocentrlfugatlon device and

the aqueous fractlon was transferred to a new
microtube. Isopropanol was added to the-fractien_at
0.6-times its Vo;uﬁe and the tube was vigorously
shaken to form sediment of-the DNA. The white.DNA
sediment .was scooned with a glass rod and transferred
toha different microcentrifugation tube containing 1
ml 70% ethanol (cooled to -20°C).

Nexty the product was centrifuged for 5 minutes

at 10,000 rpm and the supernatant was.gently removed.

-
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Then another 1 ml 70% ethanol was added and_the

. -

product was centrifuged for 5 more minﬁtes. Once the
Supernaﬁant had been femoved, the éediment was
dissolved in 100 pl TE buffer to obtain the DNA

5 solufion. " The concgntration of the genomic bNA
SOlut#on wés détgrmined éuén£itatively in accordance
with E5: Sectrophotometric determination of.the
amount of DNA or RNA, "Molecular cloning: A

laboratory manual " 1989, Eds. Sambrook, J., Fritsch,

'16 E.F., and Maniatis,'T.,-Cold Spring Harbor Laboratory -
Press. -
éCR was.perfbrmed using 10 ng_of tﬁis génomic
'DNAt-:Taq.polymerase (Takara Co., Ltd., code ROO1A)
was;employea for PCR. Then, 5 pl of a buffer
15 atféchgd to enzyme, 4 nl of dNTP mixture attached to
enzyme, and 200 pmol of each 6f synthetic
oligonucleotide E shown-in Sequence No. 15 of the
Seéuénce Table and-synﬁhetic oiigohucleotide F shawn
in SequenCé No. ‘16 of the Sequence Table, which were
20 designed based on the ribosomal protéin L7/1L12 DNA
 sequence of Neisser;a gonorrhoeae acquired from
Interﬁet information (6klahoma University, N.
Gonorrhoeae Genome Project, disclosed genomic DNA
data) because of the similarity with ribosomal
25 protein L7/L12 DNA sequénce of other bacteria, were
added to the enzyme to bring the final vo;uﬁe to 50

pl.
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This mixtufe was cycled 5 times with a TaKaRa PCR
Thermal.Cyclef 480 for 1 minute at 95°C, 2 minutes_at
"50°C, and 3 miqﬁtes at 72°C and was then cycled 25
times.for 1 minute at 95°C, 2 minutes at 66°C, and 3

5 minutes at 72°C. Electrophoresis was performed in
1.5% agarose gel using some of.this PCR"peruct.
This product was then stained Qith.ethidium bromide-
{(Nihon Gene Co., ltd.) and.observed under ultraviolet
rays to confifm amplifiﬁation of abproximately 400 bp
'Cﬁ' 10. cDNA. After digestion treatment with festriction
endonﬁcleases.BémHI and Xhol, electrophdresis was
::performed in 1. 5% agarose gel and stalnlng w1th
thldlum bromlde was carrled out. An approx1mately
:370 bp band was cut out from the gel. This band was
15~ purified with-SupfecOl (Takara Co., Ltd.).and.then
inserted-into pPGEX-4T-1 (Pharmacia), théh is a
commercial vector. Actually,»vecto# pGEX-4T-1 and
the previous DNA were hixed together at a molar ratio
"of 1:3 and DNA was inserted into the Qector with T4
- 200 DNA ligase (Invitrogen'Co;). Vector pGEX—4T—i into
which DNA had been inserted was genetically |
introduced tq Escherichia coli One-Shot Competent
Cells (Invitrogen,Co., Ltd.) and then inoculated in a
plate of L-broth (Takara Co., Ltd;) sémiféold culture
25 plate containing 50 pg/ml ampicillin (Sigma). The
plate was then set aside at 35°C for 12 'hours and tﬂe

colonies that grew were selected at réndom and

I
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inoculated into 2ml L-Broth liquid culture medium

containing the same concentration of ampicillin.

‘Shake cultivation was performed at'37°C_for 8 hours-

and the bacteria was recovered and the plasmid was

separated using Wizard Miniprep in accordance with

the'attached;liferature. The plasmid was cleaved

with restriction endonuclease BamHI/XhoI. Insertion

of said PCR product was confirmed by cutting out
approximately 370 bp DNA. The base sequence of the

DNA that had been inserted was determined using said

clone.

Determination of the base sequénce of the

inserted -DNA fragment was performed using the

" Fluorescence Sequencer of Applied Biosystems. The

sequence sample was prepared using_PRiSM, Ready
Reaction Dye Terminator Cycle Sequencing Kit (Applied
Biosystemsf. Fi;st, 9.5 pl reaction. stock solution,.

4.0 pl T7 -promoter primer at 0.8 pﬁol/pl (Gibco BRL)®

" and 6.5 pl- -template DNA for sequencing at 0.16 pg/pl

were édded to a microtube with a capacity of 0.5 ml
and mixed. After éuperposition with 100 ﬁl mineral
oil, PCR'amplification was perférmed for 25 cycles,
where oﬁe cycle consisted of 30 seconds at  96°C, 15

seconds at 55°C, and 4 minutes at 60°C. The product

‘was then kept at 4°C for 4 minutes. After the

reaction was'tompleted, 80 pnl sterilized pure water

was added and stirred. The product wés centrifuged
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‘and the agqueous layer was extracted 3 times with

phenol-chloroform. Ten microliters 3M sodium acetate

(pH 5.2) and 300 pl ethanol were added to 100 nl
aqueous layer and stirred. The product was then

centrifuged for 15 minutes at room temperature and

hi4,000 rpm and the sediment was recouered._ Once thef

sediment was washed with 75%-ethanol, it was dried
under a vacuum for 2 minutes to obtain the sequencing
sample. The sequencing sample was dissolved in
formamide oontainino 4 pl 10-mM EDTA and denatured

for 2 minutes at 90°C. This was then cooled in ice

- and submltted to sequenc1ng One of the 5 clones

?:obtalned had homology of the sequence w1th the probe

used for PCR. _ In addltlon DNA sequences extremely

"similar to the gene seqguence of ribosomal protein

L7/L12 gene of the other microorganisms, for example,
Haémophilus influenzae, were discovered. The entire
base sequence and the corresponding amino acid

sequence of the structural gene moiety are as shown

- in Sequence'No. 21 and No. 22 of the Sequence Table.

This_éene fragment elearly codes for Neisseria:
gonorrhoeae ribosomal protein L7/L12. |

Neisseria oonorrhoeae GST fused ribosome'protein
L7/L12-prepared.by the same method as in Example 2
was obtained using the Neisseria gonOrrhoeae.GST
fusion ribosomal protein L7/L12 expression vector

constructed in this way. Furthermore; hybridoma
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strain AMGCl, which produces monoclonal antibody to
.iibosomal_protein L7/L12 of Neisseria éonorrhoeae,
was obtained in accordance with fhe method similar to
the method of Example 3. 'Monoclonél,antibbdy was

5 producea_and recoﬁered in accordance with standard
methods usiﬁg the positive hybridomé céll#_of AMGC1
strain.pbtained as previously described.

Specifically, cel1s-subéultivated in RPMI 1640

‘medium (contalnlng 10% FCS) was dlluted w1th a serum-

10 free medium to about 2x10° cells/ml 3.3x10%°cells/ml,
and 5x10° cells/ml in 25 cm? culture flas.ks,-.-and- the
ﬁbtal was méée 5 ml. Aftef~cell were grown for 3 to

- . 5 days in 7% CO, at 37°C, -a flask which containé'thé
.ieésf nﬁmber of original cells was selected among
15 flasks in whith.cells were grown; The same procedure
was repeated uhtil the cellsldiluted to 2x10§ |
cells/ml grow to 2x10%/ml in 3 to 4 day$, thereby
acclimatizing'the cellé with the serum-free medium:
Next, cloning was performed in a 967well p;aﬁe for
20 bacteria cultivation to seleét cells exhibiting
.-fastest gfowth and a -highest antibody titer; The
selecfed ¢eils were grown in a.24—well plate and
diluted with a serum—free medium in a 25 cm? culture
flask to a céncentration of about 2x10° cells/ml and
25 'the total volume was made 10 ml. After incubation
for 3 to 4 days in 7% CO; at‘37°C to a concentration

of 1x106° cells/ml, the culture broth Qas transferred
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to a bottle for mass cultivation together with 100 mlj'

of 1x10° cells/mi cells which were'groun in the same
manner in a 75 cm® flask. IOO ml of a serum-free
medium was added tc the mixture, which was incubated
at 37°C for two days while-stirring. 200 ml of the

serum-free medium was added again and the mixture was

‘'incubated for a further two days. The culture broth

"was divided into four aliquot, the serum-free medium

was added to each portion, followed by incubation for
two days. After further addition of 400 ml of the
serum—free medium, the cultufe'broth was incubated

fbr 6 days. The culture broth was collected and

-_centrifuged at 10 OOO rpm for 15 minutes to obtain a

culture supernatant 1ncluding the target antibody.

After the addition of 0.1% sodium azide, the culture .

- supernatant was stored at 4°C. 100 ml .0f the - -solution

containing the'antibody that was obtained was diluted
to a 5-fold with PBS and adsorbed in a Protein A
column (5 ml.bed,.Pharmacia)'and'rinsed-with PBS_at
3—-times the bed volume. Then elution.with citrate
buffer at a pH of 3 was performed. The antibody
fraction was recoveréd and monoclonal antibody that
prcduced.each hybridoma was obtained. The monoclonal
antibody derived from the hybridoma was used in
ELISA. -

. To evaluate the antibody, 96 well plates

sensitized with ribosomal protein L7/L12s of wvarious
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microorganisms were used as an antigen. The

monoclonal antibody prepared was reacted, followed by

“the reaction of horseradish peroxidase-labeled anti-

mouse IgG (manufactured bf MBL, Code 330) as_a
secondary antigen, and finally the antibody was
detected using.an-enzyme'reaction coloring reagent.
In the ELISA reaction, solutions of recombinant -
ribosomal protein L7/L12 of Neisseria gonorrhoeae[
Haemophilus influenzae,-and Streptococcus pneumoniae
dissolved in PBS containing 0.05% sodium azide

diluted to 1 ng/ml were poured 100 pl at a'time

1nto separate 96— well plates ‘and adsorbed overnlght

uat 4 C. After removal of the supernatant, 200 ul 1%

bov1ne serum'albumin solution'(in PBS) were added and
reacted and blocked for 1 hour at room temperature
The supernatant was removed and the product was

washed with a washlng solution (0.02% Tween 20 PBS})-.

_Solutions'of AMGC1l antibody, at concentrations of

- 0.1-1 pg/ml, in'aniahount of'lQO pl each, were added

and reacted for two hours at room temperature. The
supernatant was removed and the product was further

washed with-a.washing solution. Then, 100 pl of a

‘solution of 5 pg/ml horse radish peroxidase—-labeled

anti-mouse IgG (manufactured by MBL, Code 330) was.
added and reacted for one hour at room temperature.
The supernatant was removed and the product was

washed with 'a washing solution. TMB (KPL) solution
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was added, 100 pl at a time, and reacted for 20

minutes at room temperature. After coloration, 100-

pl 1 N sulfuric acid were added to stop the reaction.

Abaorbance at,450'nm was determined.

As a fesult, as shown in Table 6 it was confirmed
that when the monoclonal antibody ofiginating from
hybridoma AMGC1 was used, this antibody can react
with ribosomal protéin L7/L12s of all bacteria such

as Neisseria gonorrhoeae, Haemophilus influenzae, and

Streptococcus pneumoniae.

Table 6

JRibosomal Protein L7/L12 of microorganisms

Results of detectlon of AMGCl antlbody and

‘Neisseria gonorrhoeae. +
Haemophllus influenzae : +
Streptococcus pneumoniae -+

(+: Positive)

The AMGC1 antibody obtained here is very useful

as an antibody used for the detection of

‘microorganisms in the so-called sandwich assay by

optical immunoassay and ELISA method, in combination

.with an anti-ribosomal protein L7/L12 antibody which

is specific to each micrcorganism.

Industrial Applicability
According to the present invention, not only

microorganisms can be detected specifically according
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to species, but also microorganisms of all serotypes

in the same species_can.be detected at.a high
precision, by'using antibodies to intracellular
molecules of the same function.

By u51ng antibodies to ribosomal proteins L7/L12
of various mlcroorganlsms as such antlbodles
Haemophllus 1nf1uenzae and Nelsserla gonorrhoeae can
Be detected precisely.
| Moreover, specific antibodies used for the

detection of various kinds of microorganisms can be

prepared by using intracellular molecules exhibiting

same functions in various microorganisms as an

-antigen. -
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REMARKS TO DEPOSITED MICROORGANISMS

The organlzatlon in Whlch the mlcroorganlsms have

been dep051ted
National Institute of Bioscience and Human

5 .
Technology, the Agency of Industrial Science

and Technology
- Address: 1-1-3, Higashi, Yatabe-cho, Tsukuba-shi,

Ibaraki-ken,

Japan (Postal Code: 305) .

C?ﬂ 10 Date of deposition: July 28, 1999
Number of deposition given by the deposition

organization: FERM PB6807
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‘protein of mlcroorganlsms and whlch react

specifically with said microorganisms.

2. The antibodies according to claim 1, where the
fibosomal protein of the microorganisms is_ribosoﬁal
protein L7/L12. |

3. The antibodies according to.qlaim 1l or 2,

where said microorganisms are microorganisms which

cause a sexually tranSmitted disease (STD) .

4. The. antlbodles accordlng to clalm 1 or 2,

where sald mlcroorganlsms are microorganisms whlch

‘cause resplratory tract infection.

Si'Thé antibody according fo'claim 4,-where the
causative microorganiéms of respirato}y tract
infection are micioorganisms ofIHaemophilus
influenzae. .

6. The antigody aecording'to claim 4, where the
causative microorganisms of respirétory tract
infection are microorganisms of Sfreptococcus
pneumoniae.

71 The antibody according to claim 3, where the.
causative microorganisms of sexually tranémitted
diseases (STD) are microorganisms of Neisseria
gonorrhoeae. -

8. The antibody according to cléim 3, which 1is

the antibody to ribosomal protein L7/L12 of Neisseria

S 1111111
* [ L L} S *



Call x'. g0y

10

15

20

25

* This Sheet Has Been Rep laced :

gonorrhoeae and which identifies a continuous amino

acid sequence moiety from 5 to 30_amine acids
including the 11$fﬂ‘alanine in the amino acid
sequenee of Sequence ID No. 22 of the Sequence Table.

9. A method of detecting microorganisms, wﬂich is
eharacferized by the fact that antibody to
lntracellala# molecules that have the same function
for a variety of microorganisms is ueed.

10. A method of detecting.microerganisms[ which
is characterized by the fact that any antibedy
according to claims 1 to 8 is used.'

.11, A reagent kit for detecting microorganisms,

';which is‘eharacterized by the fact that antibody to-

'1ntracellular molecules that have the same function

for a varlety of mlcroorganlsms is used.

12. A reagent kit for detecting microorganisms,

"which is characterized Dby the fact that any antibody

" accor dlng to claims 1 to 8 is used.

13'_A method of preparlng any antlbody described
any one of clalms 1 to 8, characterlzed by the fact
that ribosomal protein L7/L12 of microorganisms

obtained by a gene manipulation procedure or by

-isolation from microorganisms, peptide moiety

thereof; or a synthesized peptide corresponding to

the peptide moiety is used as an immune source.
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