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ANTI BODI ES FOR DETECTI NG M CROORGANI SMS 5 CKGROUND ART
Field of the Invention ~teempa The present invention per%ai ns to

anti bodi es useful in the detection of various nicroorgani m’mmmmmmm’m

particularly bacteria, and a nethod of detecting m croorg
kits for detection of m croorgani sns that use sai d anti bodi es, a{agﬁﬁa met hod

for preparing specific antibodies ch9§ E g m croorgam sns.
Mor eover, the present invention is va I'e to

parti cul arI y for diagnostic nedicine of m cr obi té.|hel g; ggt: dusmm”mmmmmm“m"mm
enphasis on bacteria. Prior Art ' 20 D agnosis of m crobi i nfeggi,

confirmed lpy tded e6Fi @mOfrddencagmat i ve pat hogen fromt he || nf ect e ar ea or
by detection of antibodies to the causative pathogen in serum and body

fluids. Detaii®ODAESt FORaMEAECTE NGAIMDORDORG AL $Msul arly inportant in
the 25 sense that it makes quick treatnent to the patient possible.
Det ecti®on of the causative pathogen of infections 1 14 January 20@@3
DESCRIPTION OF BACKGROUND ART
Field of the Invention
The present invention pertains to antibodies
useful in the detection of various microorganisms,
~ 10 particularly bacteria, and a method of detecting
. microorganisms, reagent kits for detection of
microorganisms that use said antibodies, and a method
for preparing specific antibodies for detecting
microorganisms.
15 Moreover, the present invention is valuable to
the drug industry, particularly for diagnostic

medicine of microbial infections with an emphasis on

bacteria.

Prior Art

20 Diagnosis of microbial infection is confirmed by
detection of the causative pathogen from the infected
area or by detection of antibodies to the causative
pathogen in serum and body fluids. Detection of the
causative pathogen is particularly important in the

25 sense that it makes quick treatment to the patient

possible.

Detection of the causative pathogen of infections



can be generally classified as cultivation apg 5%Eg£%i§@@30n met hods,

wher eby the causative pathogen is separated T and t hen
.identified based on its biochem cal properties; 5 genetic diagnosis,
whereby anplification by PCR, etc., is performed based on specific genes of

t he causative pathogen and thus the causative pathogen is detected; or
i munol ogi cal net hods, whereby the causative pathogen is detected using a

specific 10 reaction of tibo wi.t h surf.ace antjgen. marker, of the

causati ve ﬁ&t“hgzbeengepl&\ﬁé\?gﬂf ‘FEXFSR $-§F n@St §obit’a HePRBUPRE by cultivation
and identificatiopn. hods or etic .di agnosi.s met hods, .Therefore,

di agnosi s 6?%nngﬁ§6?§t§‘ll§§} e ﬁggss ‘i sw%%ﬁgrgﬁﬂ }ihese%a‘igg’ﬁé'gfuse t he

causative PAICINNGENCaN Reglef SELAT M N1 219AAda LLHR. Whigh N O

sensitivity an e patie can be qui ckl'y and appropriately treated.

Dependi ng gridbie; baglied A e §PEAI 855 & YEELEIE Of1 NBrkgeAntdgens and
anti bodi es can be used alone or, 20 in conbination to detect the causative

pat hoges ofydrmd €cti eiisadiyo €08y entnicarsthy i BRIl OOE S8k oRBPOASCR FOr i nstance,
it is known that |ipopolysaccharide (LPS), which is a genus-specific

anti gen of eGit apydisa,pd st presdnb agsse dno Antsipge. flet egenreanto 25t &t ephens,

R, et al.: J. Immunol., 128:1083-89, 1982, Caldwell, MD.: Inf. |nmun.,

44: 306- 14, 0843t iyed mathbgdnesnd tPSsardaiseguastive neagenyen 1s14
January 2003 antibody in a variety of diagnostic kits, particularly for the
det ecti on GISERFERFL L% r AEREARXLET L AL eBEEThOES | eHASME Bt BRSON et al .,

infection 5 and_I.nmunit 59(11), 4147-4153, 1991) and Byron E. Batteiger
S O PRt PR g TE P d FhaRRry Db ah coasgt sagingban) HENELFBpor tod  ©

monoc oAl AGLERGMes, o R AL I 0T QLelRLMAE) Bl e genus

Chl anydi a respecti vel ubl1“cat1on unexam ned “Japanese pat ent

appl i cationche. 298 1988 dbstusifsn angbhranodet et ik Jet hodebaged on
western bl ot nethod that uses a nonoclonal antibody to an approxi mately 43
kil o Dal t onopealimnge Pt dtei byandu pepvak i ophas i ekt phevaeiioae.
methods or genetic diagnosis methods. Therefore,
diagnosis by immunological methods is commonly used
15 Dbecause the causative pathogen can be detected within
a2 short time with high sensitivity and the patient
can be quickly and appropriately treated.
Depending on the bacterial species, a variety of
marker antigens and antibodies can be used alone or,
20 in combination to detect the causative pathogen of
infections by conventional immunological methods.
For instance, it is known that lipopolysaccharide
(LPS), which is a genus-specific antigen of
Chlamydia, is present as an antigen determinant
25 (Stephens, R., et al.: J. Immunol., 128:1083-89,
1982, Caldwell, M.D.: Inf. Immun., 44:306-14, 1984),

and antibodies to LPS are used as the reagent



Mor eover, a nethod of preparing nonocl onal aﬂigﬁgyaagﬁ ¥ggsophi | us

i nfl uenzae and a di agnostic nethod that use are presented in
Publ i cati on of unexam ned Japanese patent application 20 No. 148859/ 1987
(Japanese Patent No. 6406S/1994). Proteins of approxinmately 20 kilo Dalton

i solated fromthe sodi um chol ate extract of the outer nenbrane vesicle of
Nei sseria gonorrhoeae strain BS4 (NCTC 11922) are docunented and

prepar at i oan@fi Judby | damas «abr Ust P9 oFaidh Syhebanee Wist sl scl osed in British
Patent Application No. 2,172,704. Moreover, European Patent Docunent no.,
EP 419238 Abrdeiscul bed yprieparaheodeafedr Bon d4 Janummyd2@Q@ nonocl onal
anti body, which can bind to a protein of approximtely 14 kil o Dalton
prepared bynasimgmakiisseri a gonorrhoeae as an i mmunogen and a net hod for

t he preparation of such a nmonocl onal antibody. 5 Additionally, a method of
detecting the s¥freeysser Ed lgondrho8starsen mndd onal TRABFEIRP t o
Iipopolgsaccharide (LPS) is nentioned in Canadi an Pat ent Sgplication No.
1,220, 137. 3%FhelBRUDiftat e 3P 10 obl Ehb7 WhER 3sai ¥P 2kt | BAG &Y 49" afid ,
det ecti on net hods based on_thos ti bodi es 'ip ihat speci ecificity to
T 1 o0 gani AR EFLIRTO T | Fent (Hor: HTOPEP AHgHENENITRe ot | Bbai s do’ not
detect all u yp plutal surfa antige sent. Wi Bt pone

speci es. 15§:ﬁgr etr3_'ansal %@%shéggd ::Ien[.l;%ﬁggg &?Ig?gg?ﬁé?[a%gﬁn%yf&g%gﬁdar di zed
SO that ni Gt o9k gaRSBr CREMBE 96! 851 e Y NGB ANB £f Und 1 8aksnol ecul e

(for instance; protein, LPS or surface polysaccharide conponent with the
same function)ampidils | Be gpaeAldeLPresent in
' 10 Publication of unexamined Japanese patent
application No. 298/1988 discusses an immunodetection
method based on western blot method that uses a
monoclonal antibody to an approximately 43 kilo
Dalton membrane protein antigen of Mycoplasma
15 pneumoniae.

Moreover, a method of preparing monoclonal
antibody to Haemophilus influenzae and a diagnostic -
method that uses said antibody are presentéd in
Pﬁblication of unexamined Japanese patent application

20 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
11922) are documented and preparation of hybridomas

26 using said substance is disclosed in British Patent

Application No. 2,172,704. Moreover, European Patent

Document no., EP 419238 Al describes preparation of a



20 cells of various mcroorgani snms and “hiCh1§h9Q9§§rﬁ“§66§.the course of

evol ution of the m croorgani sns as a marker, i agnosti c net hod
based on the concept of detecting the difference in antigenicity between
bacterial species using one 25 nolecule as a standard is not known.

DI SCLOSURE OF THE | NVENTTON The present invention strives to present 4 14
January 2003 anti bodies to the sanme nolecule for different m croorgani sns
as a standard narker antigen to nake ideal m croorgani smdetection and

i munodi agh®B8pPs sussl bpatipedy cuvhilof aan bbilnds tico & herabrédulodr 5
segnent in the same intracellular functional conponent nol ecule for all

ni cr oor ganfBRE oMt fetedtded t hat PéldRfesPBRPRAG S Y cwat88 of evol ution

of m croorganisns,.a nmethod of detecting mcroor anisqg, mhi%r i S species
g@nPeled o

speci fic angd*Catab? c89BPTAMEE atP SBF uhFTYPRge™ 30 r
d i f.m i ] id i b d h f
Ceparing 205pettq R BRARA Rl Reftcs ohpPER tndl CoB et

preparing a Speci r rganishs. The

presentg i nxg@tiog§ogg§gg\/,eraeqn§¥§|'z)gt qggg\é£gc{§rit&1ecq9§lr]§?{“lénc“on, preserved

in all mcroorgani sns as a us anti gen profern. i s expected’

that a strweliWsdr¢Bapee - §Y0ea W& Roh® I LB Y +SBRIdy dhvever,
surprisingly it was found that the antigen epitope(s) of this protein has

20 speci fi qiitpp Ol gebtaia SPE61 €3.p¢) gPHUReaft iFdLOl gatiammiiand t hat the
anti body for this protein not only has potentialities of being used for
speci fi cal IPrtedent Abpilig stpechedNoar geh2i8, @8 7m cr oor gani sns, but also is
capabl e of detecting all 25 serotypes of the target m croorganisns. The

i nventors focus@&PYWRY €At r &6 1l AF emplredul @n s hed tar & pk@sanpt ibedises

m crobial cells.and differ 5 I, 14 Januyary 20Q3 between njcroorgani snms in
terms &s Rech rﬁﬂﬁeﬁﬁ%?%éﬁﬁEheésrﬂﬁfFGUPQH%P??%ogﬁﬁ&P4H%ﬁ%ih L7/L12,

which is aégw@egpnggéngggkf@é¥é§néb ﬁf%¥%g¥%anisms is
insufficient for proper diagnosis. The antibodies do
not detect all serum types as plural surface antigens
present within one species.

15 Marker antigens used in these prior arts are not
standardized so that microorganisms can be detected
using a same functional molecule (for instance,
protein, LPS or surface polysaccharide component with
the same function) which is generally present in

20 cells of various microorganisms and which changes
during the course of evolution of the microorganisms
as a marker, and an immunodiagnostic method based on
the concept of detecting the difference in
antigenicity between bacterial species using one

25 molecule as a standard is not known.

DISCLOSURE OF THE INVENTION

The present invention strives to present



protein L7/L12 is a protein with a nDIecuIarlwebgggai g&o%@proxinately 13

kilo Daltons and is known to exist as a ribo ressential in
protein synthesis. Progress has been made in understanding the conplete

am no acid sequence of the protein fromseveral m croorganisns including
particularly 10 Escherichia coli and Baccillus subtilus, etc., and 50 o to
65 % honol ogy of the ami no acid sequence between the m croorgani sns has
been confirnmed. The inventors focused on the fact that even though there
are simlaantibodiesatd mbleecdmre 1Bollatoekn Abtf didifiemeégtoor gani sns, this
nol ecul e al so"has a structural segnent that is unique to each m croorgani sm
and di scoveiedodrganisng possi b bandaded emariari oot igerodPgdFkds with
species specificity and to detect all serotypes within the 20 same species
by using ahBrBddy"}®*PAEIFNGHER nde A CF ¥R up hdof MRS HE R HP O Hevel op a
technol ogy for . no-di agnosi s of m croorgani sm speci es uysin

ant i body~sBE8&iSHikt ?o,pFGF'9%&%5@@,ﬁ%ﬁ%ﬁ%ﬁFFESHQﬁﬁh%an chiiﬁtococcus

pneunoni ae nd i sseria 25 gonorrhoeae,,the inventors conpleted the
pr esen[g i n\E;’ee%t“}eorglteuﬁgnté%scsoave?i ﬁﬁttrﬁa(ielaﬁfl?85d&usrbce %?P%Qt o said protein

of each specias, oln I RLQUAANL SEB LA D&y bc old lafwiaky 2003 pbtai ned and

speci es- speci etection of d erent bacteria 1s possible using said

antibody. e duesgntnaiveitdRgekelRlesnorar Y odyodsed it dehecting
m croorgani sns, a nethod of deftecting 5 m croorgani sns using the anti body,

a reagent kif D¢ rdetreaningnd) Caoaedsd N6 fusidigedthengnt i body, and a net hod
for preparing specific antibodies for

microorganisms, which is species specific and can

10 cover almost all serum types, a reagent kit for
detection of microorganisms that use said antibody,
and a method for preparing a specific antibody used
for detection of microorganisms.

The present inventors discovered a protein with

15 the same function, preserved in all microorganisms as
a useful antigen protein. Usually, it is expected
that a structural change of such a protein is
extremely small. However, surprisingly it was found
that the antigen epitope(s) of this protein has

20 specificity to certain species or genus of
microorganisms, and that the antibody for this
protein not only has potentialities of being used for
specifically identifying species or genus of
microorganisms, but also is capable of detecting all

25 serotypes of the target microorganisms.

The inventors focused on intracellular molecule

that are present in all microbial cells and differ



detecting m croorgani sns. 1) Antibodi es whi 0{1! aEe anéi % gs to ri bosomal
10 protein of m croorgani sns and whi ch react ith said

m croorgani sms. 2) The anti bodi es described in 1) above, where the

ri bosomal protein of the m croorganisns is ribosomal protein L7/L12. 15 3)
The anti bodi es described in 1) or 2) above, where said mcroorgani sns are
m cr oor gani sns, which cause a sexually transmtted di sease (STD). 4) The
anti bodi es described in 1) or 2) above, where said m croorganisns are

m cr oor ganpsrsy e ch 20 caugen besysi rigt otgrmsacif | Mfecaméno HcIithe anti body
descri bed in 4) above, where the causative m_croorgani sns of respiratory
tract infeSEBIERAFE nPSTokgahrshy JFirperbpdi IRt ainuédZdd2 25 6) The

anti body described in 4 bove, where the causative m croqQrgani s of
respirator V?klrcat&t l?nfaeé‘{‘?%?\e br8 fmrdr%?%%\ﬁi&s R DS SR Fept 8&%’%&%“;&

January 2043 pneuogiag 1 7); Ing YUdLOMY 43 I hedo1 Bt APUS giter e the
5 of approximately 13 kilo Daltons and is known to
exist as a ribosomal protein essential in protein
synthesis. Progress has been made in understanding
the complete amino acid sequence of the protein from

several microorganisms including particularly

10 Escherichia coli and Baccillus subtilus, etc., and 50

o

5 to 65 % homology of the amino acid sequence between

the microorganisms has been confirmed.
The inventors focused on the fact that even

though there are similarities in said molecule

15 between different microorganisms, this molecule also
has a structural segment that is unique to each
microorganism and discovered that it is possible to
detect various microorganisms with species
specificity and to detect all serotypes within the

20 same species by using antibody to the protein. As a

result of attempting to develop a technology for

immuno-diagnosis of microorganism species using

antibody'specific to, for instance, Haemophilus

influenzae, Streptococcus pneumoniae, and Neisseria

25 gonorrhoeae, the inventors completed the present

invention upon discovering that antibody specific to

said protein of each species of microorganisms can be



causative m croorgani sns of sexually transm tlt!e& CI!II s%as§§3STD) are

m cr oorgani sns of Nei sseria 5 gonorrhoeae. 8 escribed in 7)
above, which is the antibody to ribosomal protein L7/L12 of Neisseria
gonorrhoeae and which recogni zes a continuous am no acid sequence noi ety
from5 to 30 am no acids 10 including the 115th alanine in the amno acid
sequence of Sequence I D No. 22 of the Sequence Table. 9) A nethod of
detecting m croorgani snms, which is characterized by the fact that antibody
to intracedbtipaneshlacdl epechas hawectife sabetéandoinorr i5difeaardri ety of
m croorgani sms is used. 10) A nmethod ‘of detecting m croorganisnms, which is
char act er iR2ATEY itthel $ aRP SERBL nys ARGI Isedyd deB&AbIMeY in 1) to 8) above is
used. 11) A reagent kit -for detecting m croorgani snms, 20 which is

characteri zed bYyPBhETERENt hARVERE IRRIYEES 3TRT akl RDI 4P TR eVl BS ¢hat

have the sanme function for .a variety.of m croorgani sns_i sed., 12) A

reagent kit FofS ﬁ%ﬁ’?ﬂg%%‘r%&%ﬁﬁf?ﬁﬁ' V\ﬁi@ﬁ%?‘?cihoaf a‘i?gFicg:eld’%y t he

[t LUt A0 Aot sB8 YSSSL4DERd Ml §800) BV M2 I 1

fact that §etecting microorganisms using the antibody, and a

method for preparing spgcific antibodies for

detecting microorganisms.

1) Antibodies which are antibodies to ribosomal

10 protein of microorganisms and which react
specifically with said microorganisms.

2) The antibodies described in 1) above, where
the ribosomal protein of the microorganisms is
ribosomal protein L7/L12.

15 3) The antibodies described in 1) or 2) above,
where said microorganisms are microorganisms, which
cause a sexually transmitted disease (STD).

4) The antibodies described in 1) or 2) above,
where said microorganisms are microorganisms which

20 cause respiratory tract infection.

5) The antibody described in 4) above, where the
causative microorganisms of respiratory tract
infection are microorganisms of Haemophilus
influenzae.

25 6) The antibody described in 4) above, where the
causative microorganisms of respiratory tract

infection are microorganisms of Streptococcus



14 January 203 ribosomal protein L7/L12 of n;(ar gghgggkg%‘ogbt ained by a

gene mani pul ati on procedure or by isolation sns, peptide
noi ety thereof, or a synthesized peptide corresponding to the peptide 5
noiety is used as an i nmunogen. The present invention wll now be explai ned
in detail. Sequences No. 1 and No. 2 in the Sequence Table are the DNA
sequence of the ribosonmal protein L7/L12 10 gene of Haenophilus influenzae
and correspondi ng am no acid sequence. Sequences No. 3 and No. 4 are the
DNA sequeneRegfmarie2€ i bosomal protein L7/L12 gene of Helicobacter pylori
and the corresponding am no aci d sequence. Sequences No. 5 and No. 6 show
the DNA 15 sequéhcé@ndRhePesyr eoneiRgdadimod herBoyEquetter of thRe

ri bosomal protein L7/L12.gene-of Streptococcus_pneunoni ae, Sequences No. 7
and No. 8 gﬁ&ﬁ%ﬁkyﬁmml§é SRR hABSt R T FREPIVdi TP BAPAGTES d sequence

f th ib I LA L7/L12 f Nei [ h . S
No. 9 and RS SHP ShoWSERY GNE CRUGBRES TAIE- RS Bdr ARPORAFAG am no acid

sequen 0 i mal protein L7/L12 gene of Neisseria neningitides.
Sequengi h%?%%%u§h§8%§QUence No. 12 in the Sequence Table are the primers
DNA for PCR use@)23Ho a584bb@iy Nee ££POSQTRI 5 Pr o] elp J/d L1gn geRe ifsr om
Haenophi | us influenzae. Sequences No. 13 and No. 14 in the Sequence Table

are the prichey INALHORYPGR usEdofomald Pevdany 2028L1D aEquidisddeia

ri bosomal protein L7/L12 gene from Streptococcus pneunoni ae. Sequences No.
15 and No. glohramrbbheaSequehcehTahl eccaregt he epr iarero DiAnon sPCRiused t o
acquire the ribosomal protein L7/L12 gene 5 from Nei sseria gonorrhoeae.
Sequences REid7safdeNse 180 5abW tfro™NA seqidéncenimd elsd dforr espondi ng
am no acidise uence of the ribosomal protein L7/L12 gene of Haenophil us

i nfl ued%ae. 4ehB8s T 1b5°ERd NG Bwe shBw e INBNSedFeitte and the

correspondi ng_amno 1 i d sequence .of t ri bosoma rotein L7/L12 gene
of Streptoéﬁ%%ﬁ%nﬁﬁeﬁﬁ%ﬁg%%Pegg&u ﬁ%é@ohbgﬁzf’ hﬁhﬁb.e% %;%ﬁv#%ékﬁNA
sequence and the;Ccoxr 8SRYYY NPs agl ifd s £l hgsomml ; protein
L7/L12 gene oflwﬁsseria gonorrﬁgéggéq%gﬁﬁdﬁggggﬁaégn%Eesreft and %?ght

termnal's. ofnd hecamdno &¢ BySenuences: eahared i9; bhaySaqience Table are
am no group (referred to berom1as the N term nal) ang car boxyl group

term nal s (irreteaced vl el nwlasdles Cohaeknmhiatg , thespaeid vehyctand the | eft
termnal 20 and right term nal of the base sequence is the 5 term nal and
the 3' IBernfioal @ vespeztyvelfy mivbreovgen itslres sesi esedf. bi onol ecul ar

experiments of gene preparation nmentioned in this text can be perforned by
nmet hods entered }R) sPafmflitP éxpér APt 128 MefrR erganblsadul athEFBni ng: A

| aborat ory panual ," Col d, Sprjng Harbor. Laboratory Press, K Sanbrook, J. et
o0 o80] TR ChErAGhRr 4780 (e THO: EAGT IOvER BoY antibody

described in 1) to 8) above is used.
11) A reagent kit for detecting microorganisms,
20 which is characterized by the fact that antibody to
intracellular molecules that have the same function
for a variety of microorganisms is used.
12) A reagent kit for detecting microorganisms,
which is characterized by the fact that any antibody
25 described in 1) to 8) above is used.
13) A method of preparing any antibody described

in 1) to 8) above, characterized by the fact that



14 January 2 0 ~P 3 standard experi nental aﬁanJ@f tgpgy M croorgani smin
the present invention refers to all speciegagg—ﬁrefﬂﬁxgang%ns, i ncl udi ng
bacteria, yeast, nold, Actinonyces, rickettsia, etc., 5 but bacteria in

particular, pose a problemin ternms of diagnosis of mcrobial infections.
The term "anti body which reacts specifically with m croorgani sns" as used
in the present invention neans an anti body, which reacts specifically with
a 10 species or group of microorganisns. An antibody, which reacts

speci fi cal F¥PasCHR el speeted nofl i bt dopdam seB0 0 Fgapdrx T uPRERY NFskf ul for
the diagnosis of mcrobial infection diseases. In_the present invention,
causative 38 A GOUT AAPLRYIGFTTD PLOGRHYSet PANDMN t} ‘Eil?j?:égasgf)r‘?r?lcl ude,
but are not.linmted to, Neisseria.gonaorrhoea chl dia trachomati s, :
Candi da a“5%85&§rQ?%b8ﬂ3ﬁa3%5??8%nﬁ%%1 Xk§BSF§§$?Qﬁ5a?yticum In the
present in I : sat.l 1. CLOQY. I for i Ly Lract

i nfection gﬁ@%ﬁ%ﬂ%lﬁgg g% %ﬁéﬁglgh% %%F%%?aiggngﬁhﬁﬁﬁg éﬁ#?ﬁéﬁiae,

Strept apocqys RPN, 3ed QY auy di ArRRgiyDRi ae, Mycopl asma_pneunoni ae,
Kl ebsi el | a pneunoni ae, Staphyl ococcus auteus, Pseudononas 25 aerugi nosa,

Streptococcus SpneGEps éntMieohact eshumiiubes sl 98i 2xJ1e0i o8al ka
pneunophil a, and Aspergillus spp. 11

detail. .

Sequences No. 1 and No. 2 in the Sequence Table
are the DNA sequence of the ribosomal protein L7/L12
10 gene of Haemophilus influenzae and corresponding
amino acid sequence. Sequences No. 3 and No. 4 are
the DNA sequence of the ribosomal protein L7/L12 gene
of Helicobacter pylori and the corresponding amino
acid sequence. Sequences No. 5 and No. 6 show the DNA
15 sequence and the corresponding amino acid sequence of
the ribosomal protein L7/L12 gene of Streptococcus
pneumoniae. Sequences No. 7 and No. 8 show the DNA
sequence and the corresponding amino acid sequence of
the ribosomal protein L7/L12 gene of Neisseria
20 gonorrhoeae. Sequences No. 9 and No. 10 show the DNA
sequence and the corresponding amino acid sequence of
the ribosomal protein L7/L12 gene of Neisseria
meningitidis. Sequence No. 11 and Sequence No. 12 in
the Sequence Table are the primers DNA for PCR used
25 to acquire the ribosomal protein L7/L12 gene from

Haemophilus influenzae. Sequences No. 13 and No. 14

in the Sequence Table are the primer DNA for PCR used



14 January 203 The termanti body in the pr esaqt anu%nz! %g ans a

pol ycl onal anti body or nonocl onal anti body t using the
entire length or only a partial peptide of said ribosomal protein. Although
there are 5 no special restrictions to the peptide length for making the

anti body, the segnent should be of the |length characterizing the ribosonal
protein L7/L12, and a p_epti de of S amno acids or longer, particularly 8

am no aci ds or nger, _Jis gr ferred, 10 Anti sey U nt ai ni n ant i body
(pol ycl ondi® a’ﬁ?ﬂb‘o‘%ﬁ Gt g’é’rﬁ“ﬁ‘?‘%s"r‘ﬂ?&o’?‘mﬁ‘ Z]ngeu%m@n §9Mcan be.
bt d t t | s th ad te tid
ooty ey, pae Lo | BRALALGH 18] TRLE MLLD Sokven, apayaept e o

|1 nked 15 46 112 Gl 1486, BEALITL SHENAZS %%gm%' LN AP hgarh@@@yam n)

and BSA (bovine serum allbumn) and recovering € serum reover, the

anti body cafehe téseshiee idhd1as; BESBmRU i fL6Hefinom4 e angbserum The
| aboratory animals that are inocul ated I nclude 20 sheep, horses, goats,

rabbits, nigem NMelSss€bga, gaﬁf:bzsb@e@aer.abmé%uea%s, \§ € par bhauhas ) y
preferred for preparation of polyclonal antibody. Mreover, nonoclonal

anti body ch8 ahso: behebbdairnedkdpyesorventd onaé petrhodsp ofid iraki —erivydri doma
cells, but 25 mce are preferred in this case. The entire Iength of the

sai d protekaidorsdqeepget iofl Pept Fdbosors bt prg tadimd. &LLd2r @sirduesfof 5 or
nore, 12 14 January 20p3_ preferably 8 or nore, residues that has been
fused wit hHGS’FO(FdHl%HFhllé‘rfe“?‘??éﬁsf§|ee%&%nc%t30N° .car® A PulPri & and used

as antigen, or it ca 9{3 used as antigen w thout bein urified. The
anti body c3RO¥ atrl'é% Eg e YehvtFc 2 P@g t{}b‘? nﬁf’lr&‘?sé?ﬁ?‘gbg EXrtssed
|1 ul gl I i
T v L et e e s Y e ot

Col d Spri ngt%ﬁ@écb@'&%rsatﬂé@moﬁh%@ n%é@ﬁ@ﬂ@%s b etg1. andAd bogly to
ri bosomal protein L7/L12 that can

show the DNA seguence and the corresponding amino
acld sequence of the ribosomal protein L7/L12 gene of
Neisseria gonorrhoeae.

15 Furthermore, the left and right terminals of the
amino acid sequences entered in the Sequence Table
are amino group (referred to below as the N terminal)
and carboxyl group terminals (referred to below as
the C terminal), respectively, and the left terminal

20 and right terminal of the base sequence 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

25 manuals. "Molecular cloning: A laboratory manual,"
Cold Spring Harbor Laboratory Press, Sambrook, J. et

al. (1989), is an example of the aforementioned

10



enpl oyed as the marker antigen of the presentihnéegtign §€Q3be obt ai ned by
the following 3 nethods, and other simlar —The net hods, 15
however, are not limted to these. a) The desired anti body can be acquired
by synthesizing a peptide fragnent consisting of 5-30 am no acids for

m croorgani snms with a known ribosomal protein L7/L12 genetic sequence and
am no acid 20 sequence using the region least simlar to the amno acid
sequence of said protein of another mcroorganisnms and making pol ycl onal
anti body, ®FE2RSHd opuP &AMyl wehnglihis peptide fragment as the

i mmunogen. 25 theover, it.is possible to acquire the ent-ire sequence of
sai d gene by ustR§ &CIHVBLEFSRAIGEhER| & Nprtdte dRF B S edifcH rse ybAe N
anplificatj by PCR with the 13 4 January 2003 DNA sequence- at both
terninal s %g%ﬁfgi% o&%ag&ﬂﬁ?%e§ea effdeE BROFRENGSIbe, bRCAPETH zati on

ing th f | ent as the tenplate.probe. . 5 Then,
 Tused geng T ahot B [ Gor A gre 1 BBRECruct Bk hisdd Tifked gene.

i's inseytedyicnt dhe hast; py tignal ne _insertion nethods using
Escherichiaucoli, eté., ést%é?ﬂ%gplgﬁg'é%%ggsgeEEQP*%ﬁgénq&ﬁﬁT?ies. The

desired prefeidi AbeeR AN QL EhBANe AcAULEed fy. purifying the expressed
protein by affinity colum nethods with antibody to the protein that was

used as the fusTor prot®i Nantisdoh RhEa%e.r SVEPsi kpardi HPody119 theani no
acid segnent conserved within mcroorganisns is acquired, it does 15 not

coi nci de wntl¢ nder panpeses ‘ofas hespresentthavertdsem becausattien ful | | ength
of ribosonal protein L7/L12 becones the antigen. Consequently, hybridona
t hat produf&&THndR| BRALREAY boulich ttraansi goeahfii chdd vbedrtobeai ned by

this n?éhod is 2~ acguired by gonventional met hods and the desired anti body
can be obt SATEU By 881 dHIMY AL cPdiFE YhF 2 LS Fce, ant PEdPPIthat wil | react

o1y W U UhS deskegdl (I90E 980Ty D) i EhT Sl o L LE8, B e s 50 to 600
microorganisms, is particularly useful for the
diagnosis of microbial infection diseases.

In the present invention, causative
15 microorganisms of STD (sexually transmitted disease)
include, but are not limited to, Neisseria
gonorrhoeae, Chlamydia trachomatis, Candida albicans,
Treponema pallidum, and Ureaplasma urealyticum.
In the present invention, causative
20 microorganisms of respiratory tract infection
include, but are not limited to, Haemophilus
influenzae, Streptococcus pneumoniae, Chlamydia
pneumoniae, Mycoplasma pneumoniae, Klebsiella
pneumoniae, Staphylococcus aureus, Pseudomonas
25 aeruginosa, Streptococcus sp. Group-A, Mycobacterium
tuberculosis, Legionella pneumophila, and Aspergillus

sSpp.

11



25 between bacterial species in terns of the;& Bkggggggboggotein L7/L12

am no acid sequence, it is possible to easil rotein genes
for m croorganisns 14 14 January 2 0 ~p 3 with unknown L71L12 ami no acid
sequence by conventional genetic procedures, such as gene anplification of
a specific sequence segnent by PCR nmet hods based on the sequence of the
honol ogous 5 segnents of the am no acid sequence, or hybridization with the
honol ogous segnments as the tenpl ate pr.obe, using bacteria having a known

ri bosomal protetThelEelri? amt bboady disethenge.eskren, iavenddd meneawst h

anot her protein gene is 10 constructed and said fused gene is inserted into
the host b§ pedwentooadl agdridiIdgerti oremet hods luginig sdhethathican col i,
etc., as the host and expressed in large quantities. The desired protein
anti gen cahe, Matkh welRgqiiheEdyiger ifsnaght AE exdressedapitdtdi n 15 by
affinity colum pethods with anti body to the protein that s used as the
fusi on proP&PFI9% %gcﬁaéQxE%POEQ@ﬁﬁfp%ﬁF?deyAﬁ5W9ﬁ9%n¥%8E%ﬂ%F%egnent

d withi ' i .SIB. | ired, it d t incide with th
pur pose® of SPhe BFEb&h 250 Tivent PR fobatie PRETAAT TEASER 0% ibosomal
tein L7 - ' i+ L0, tly, ] d
onocl onal &R bady Eo T e AT Gen il s Bodk Srai Red hy Vh s mot hod i

acqui red by «epventharalc vt hodsgand d hes gesibhed 39 &tk hody cam be
obtai ned by selecting a clone that produces antibody that will react only

with the desid el peptadiesgainf sSbamlimo ddidanval WadP3r¢) Ri bosonmal protein
L7/ L12 that has been purified to a high purity can al so be obtai ned by

anot her netgrodsicuilatley dassmnher @ dids anirnd ocagjedr sefjsepee fdrtdé.ri bosomal
protein L7/L12 is unknown 5 whereby a peptide of 5 to 30 ami no acids
correspbndidTyt 1 9erHB CORTHNL B éhdeddet Segawnt(orodivd hewaln amtel e @Y bor gani sns
is synthesized froamthe known _am no acid sequence of the rihosomal protein

L7/ L12, andoFyEr6Rd: RS bbdy oS MbhoRFF&A Mkt | bbdy €4™MP%his peptide
sequence i s e nvent i onal, .net hods. Then the hi ghl urified

Ri gosomal 7 ef‘ﬁgéﬁl&lf %%‘rlr?‘ i tgﬁgﬁir@&ooo?%a?ﬁ?éﬂgqisg Vglb‘f%i ned by
affinity c +GRKO | ai.g .ant | pod j e

pr ot ei nyi so‘gil%lfsmaf %Fétl érm;%%)g% ?Bg§ﬁq?5@g%§phgﬁef ?éddpgyyggh&gﬁﬁ%%%?gﬁe{a%ods,

such as ioniexgbarge WyRMEegsaphyy , hyérerhaohl cngheerrioar apk¥d gel
filtration, etc., after which the eluted fraction of ribosomal protein

L7/ L12 15s iwenhi ki edhdyieespevrdiomt 189, af KLHUSkeghaite bDiypehat was
made to 20 obtain the pure fraction. The desired anti body can be
hemocyanin) and BSA (bovine serum 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 include
20 sheep, horses, goats, rabbits, mice, rats, etc., and
sheep, rabbits, etc., are particularly preferred for
preparation of polyclonal antibody. Moreover,
monoclonal antibody can alsc be obtained by
conventional methods of making hybridoma cells, but
25 mice are preferred in this case. The entire length
of the said protein, or its partial peptide

consisting amino acid residues of 5 or more,

12



obt ai ned by acquiring hybridoma or polyclonabgagthgggi gbggonventional

nmet hods using the pure ribosomal protein L7/ has been
obt ai ned and sel ecting hybridoma or polyclonal 25 antibody that will react
specifically with the desired bacteria, as in b). The anti body of the
present invention specific to 16 14 January 2003 a variety of

m croorgani sns that has been obtained by the nethods in a).through c),
etc., can be used in a variety of imunoassay nethods to obtain diagnostic

reagent kiLseecibie 80 \ﬁ%'fszyr%fsﬂ&ég%%\%fy S1Bs BeEAr fxsgml e, this

anti body can be used’in aggregation reactions ere antibody 1s adsorbed on

pol ystyreng iltad exspariylclt@ss h Ebh 8As Wi £Rsire¥a LONYeat Eonalc drechaol ogy
performed in a mcrotiter plate, conventional i mmunochromatography nethods,

sandwi ch l1@uwasisfiyedwherehys sai dsaanidiogynl, abel ek wedh bel rsedi pasticles or
particles that have coloring capability, or wwth enzynme or phosphor, and
magnet i ¢ masrtopaehi elidhooatledingt lpwapt Led .antitbodynt ébody araenused, etc.
15 The term detecti on net hods for m croorgani smusing anti body neans

det ecti dn methodbet e (N ebhvenmeicnmd 1 hamincassayibadly &<pggsegati on
reactions where antibody is adsorbed on polystyrene |atex particles, ELISA
which is a%ohvRhRIEdYall DN eéRRGINREL peBdmete? as athdr dtd¥erPprs e,
conventi onal innunogﬂronato raphy met hods, sandw ch assay, whereby said

ant i body Ia?oeeﬁ’%ﬁ_aﬁet R3%b1 dr args Y c?%sm&thr?eﬁ?it?_e@afll’fé‘tl_%ave col ori ng
capamI|ty,(.An%ﬁggéq%gg§d§TLgpg§g¥grya%%ﬁgpe g{lﬁbZQQPfg§?%£tlcles

coated with capture an , aretus r eover, € optica

i munoassay; { O Akl s&éiﬂénﬂé%époﬁab‘émwy,d%?.%rd'i &Bthﬁgs,

| nternational Patent Application Japanese Lai d-opén ( Toku-Hyou)
509565110995% t&n whi ch. m croor gani sns” are detected by' an optical
interference induced by an antibody 5 reaction on the optical thin film
whi ch is formed dytsbloidyons oriksbokioa@l nptoited,n ils7 ALL8efrhlatdetzet ben

employed as the marker antigen of the present
invention can be obtained by the following 3 methods,
and other similar methods as well. The methods,

15 however, are not limited to these.

a) The desired antibody can be acquired by
synthesizing a peptide fragment consisting of 5-30
amino acids for microorganisms with a known ribosomal
protein L7/L12 genetic sequence and amino acid

20 sequence using the region least similar to the amino
acid sequence of said protein of another
microorganisms and making polyclonal antibody, or
monoclonal antibody, using this peptide fragment as
the immunogen.

25 Moreover, it is possible to acquire the entire
sequence of said gene by using a conventional genetic

procedure, such as gene amplification by PCR with the
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met hod using an anti body. Moreover, treat mntIWjE %g lgx‘;d@:ti on reagent
that uses a variety of surfactants, beginnin t X-100 and
Tween- 20, enzyme treatnment with an. appropriate enzyne, such as protease,
etc., known nethods whereby the cell structure is disrupted, beginning with
di sruption of the m croorgani smby physical nmethods, can be used to extract

the 15 intracellular marker antigen fromthe necessary mcroorganismin
sai d detection nmethod. However, it is preferred that the extraction

condi ti onsPHé deEsiypedeusitnd <t v otrpirmeditn aohs 0b fsgefiabtlamewn geaetis®d t hat
the conditions are optim zed for extraction of 20 each m croorganismwth
reagents. RBASGRSS £hethé mECPBagom IRIridi zadtica® i 8AiBE KNS oor gani sns

usi ng antibogz nmeans % reagent kit that uses said detection nethod. For
i nstance, PRIV TAsBLof Qﬁ%?ﬂ@%ﬁm?%ﬁ@%ﬁ@c@ﬁ(FQﬁﬂFBBB@%ﬁ?Fﬁennpmltw

i nfluenzae Eggéﬁlis of extrenme diagnostic significance as a causative
pat hogen OP pneunoni a, bronchitis, neningitis, etc., 18 r 14 January 203

th ' id j j 712 i
entor 6ei ndata ez S ef b “Thd Shng 15 - Khh RALCITEre o oF ¥ Bosomn

pr gtﬁ,i) n ;U;%ﬁutlegﬁomci USak Bf IRV @eqRLG SNOWL LB BeaSagHanceseNo. 1

host by conventional gene insertion methods using
Escherichia coli, etc., as the host and expressed in
large quantities. The desired protein antigen can
10 then 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
conserved within microorganisms is acquired, it does
15 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
20 acquired by conventional methods and the desired
antibody can be obtained by selecting a clone that
produces antibody that will react only with the

desired microorganisms.

b) First, since there is 50 to 60% homology
25 Dbetween bacterial species in terms of their ribosomal
protein L7/L12 amino acid sequence, it is possible to

easily acquire said protein genes for microorganisms

14



Consequently, in the case of this bacteria, it,i ossi bl '50 simlarly
conpare the am no acid sequence of ribosomal bﬁe§5§R5E¥L§§£Lmﬁth t he sane
protein of, for instance, Helicobacter pylori, which is shown in 10
"Sequence Nv. 3 and No.~4," and synthesize a peptide of 5 to 30 am no acids
for the segnent of | ow honol ogy and make pol ycl onal anti body or nonocl onal
anti body specific to Haenophilus influenzae using this peptide. 15 In the
case of a specific polyclonal antibody, it is preferred that 1gG fraction
be obt ai nedwbfhpwriiceni b /6f12 hemanbi $&IiMN O& gl EW ['aboratory
animals with a protein A colum, etc.,~and affinity purification be
per f or med WFPRVISHE: syme hebee it | deo2@diseds | nsukbunrizagéns of the

| aboratory animals. Mreover, PCR prinmers based on the sequences: of
N-terninal aRBiGGiEaFhAR, ofora expepid ia hee®ORNpRI mEr@Enahtwby IPCRquences
No. 11 and No. .12 in the Sequence Table, were designed fromthe DNA
sequence ZSmSFhﬁqﬁ)g&B‘ﬁﬁdePgt diihe LyeErEnste HaEnbplei Ihesne he gaarszae.

Utilizi h 0] of the PCR priners, DNA fragnents anplified by the PCR
met hod (I}? t%g@ﬂ etS_LQOEE ?2%5’6&3?9 3648 T HYeHERoNE DNALHAICEFd sion

extracted f C LV hilus influenzae can be acquired by a
convmﬂicma?qﬁgtﬂéﬁ ?ﬁ@gé§§§E?|%ﬁaﬁ$ﬁ)stﬁa 6gﬁeq%ﬂp}?5gs&ﬁﬂb$rotein

L7/ L12 of Hagﬁpﬂﬁh$y§t5r&gfm%gpg@8 ga@xggngcg$héggfbésh£g?%nal sis of the

DNA sequence information of these fragnents. Sﬁo ein L7/L12
gene of Haemgphilasambhbuarzae §8yseacquired forms a fusion protein gene
with, for instance, GST etc., and expression vector 10 is constructed using

the appropriate &kgmessd ofused gene with another protein gene is

10 constructed and said fused gene is inserted into the
host by conventional gene insertion methods using
Escherichia coli, etc., as the host and expressed in
large quantities. The desired protein antigen can
then be acquired by purifying the expressed protein

15 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
conserved within microorganisms is acquired, it does
not coincide with the purpose of the present

20 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
acquired by conventional methods and the desired

25 antibody can be obtained by selecting a clone that

produces antibody that will react only with the

desired microorganisms.

15



pl asm d, Escherichia coli is transfornmed and igr%qnggggtéébgs of said
protein can be expressed. A suitable anount d Escherichia
coli is cultivated and the crushed bacterial fluid that is 15 recovered is
purified~by an affinity colum using GST to obtain the ribosomal protein
L7/L12 and GST fusion protein of Haenophilus influenzae. It is also
possible to acquire the target specific nonoclonal antibody by establishing
pl ural hybridomas using said 20 protein as it is or GST noiety fragnents
cut fromthe profeiRibdyspnatepsetsit he7l/iIke2 €%aa@nhant igesn protein and

sel ecting the.antibody which exhibits a specific response to Haenophil us

i nfl uenzaepbadifer¢d, tor aa Migh uptirfityi dcof theddot eshbtaioed ithosomal 25
protein L7/L12 of Haenophilus influenzae. Mreover, the am no acid sequence
and t he DNANS&dwencBeshod hoswrahepcatsd nwhgrelthd Sniept @sdckus 20 14
January 203 pneunpni ae which is also highly-significant as a diagnostic
agent for PESHSRES®r QLi fhetT bROAPTEAsd3r At ewd |L Bl HAeASpMNRIRY Rf | uenzae,
are kno¥m~f om descriptions in gaga bagfé and the Iiée. The amino 5 acid
and DNA se§U&TERY of PaRsbHal ©pr ot dih 19/ BF2 % &£+€pt ococcus pneunoni ae

are shown 3 Seaugnaes 0 5 and N, o csequence Laibend toe, theref ore

possi bl e to acqui onal™ ant1 body™or nocl on nt i Irchis

specific 1 anldmb! ARIOCAGCS, PRRLTON a2y DY ndeS A0K N8, 8D LML AGLn the PCR

pri mer shown by Sequence ID No. 13 or guence , tor

exanpl e, baseith®nathe .ssegeanees Oft ikt o8 B maNdp Coterif net / o 2DNA
sequence of Ri bosomal Proteins L7/L12 of 15 Streptococcus pneunoniae in the
sanme nmannerrad polykd aask oh thHderyphd + usonifd Lend e anaribgdpcessi ng
thereafter in the same manner as in the case of Haenophilus influenzae. The
hybri ddfa AVSFs 2P@ipitcid 9r degEes ashel 20madrodionad nurniticdhakpecific to

St rept ococcus pneunoni ae has been deposited with the National Institute of

Bi osci ence " Rbfan-TREAnbREg\: - Ity AGBAAY i63d | RERSSOMAL RTeREE Mand
Technol , i st f _Int t] | Trad d.l ndystr) , 25
Sty 28 gob/ Eath i A€ s PR Bk Ap e s BPBa¢T Srb0eR Bt hovgh
t he DNA i i . L |
broten L7 ao BL e oo Fimp, Sho REOLERIS, ACELERCSR A JRELBLRSE T
causative pathogep gh4anpréheanand Nase bren sShayd, ke; hawe i agpoghic

significance as a typical causative 5 pathogen of STD, were unknown, a
maj or p@rt wé pheified by conventional methods, such as ion
exchange chromatography, hydrophobic chromatography,
gel filtration, etc., after which the eluted fraction
of ribosomal protein L7/L12 is identified by western
blotting, etc., using antibody that was made to
20 obtain the pure fraction. The desired antibody can be
obtained by acquiring hybridoma or polyclonal
antibody by conventional methods using the pure
ribosomal protein L7/L12 antigen that has been
obtained and selecting hybridoma or polyclonal
25 antibody that will react specifically with the

desired bacteria, as in b).

The antibody of the present invention specific to
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DNA sequence and am no acid sequence, which %ﬁilpetewgﬁrfgiiy the Neisseria

Gonorrhea Genone Project at Okl ahoma Uni ver siys . cl osed on the
Internet. 10 Wen part of the known DNA sequence of ribosomal protein
L7/L12 was used to probe the existence of DNA fragments with a simlar
sequence, it was found that DNA sequence corresponding to the ribosonal
protein L7/L12 gene is present and it was possible to obtain 15 data on its
entire DNA sequence. The entire base sequence and corresponding amno acid -
sequence of Whe IdbPserahid@tfahl/dnls? GERe kst IHSeNebsgerire gaper r hoeae
-are shown in Sequences No. 7 and No. 8 of the sequence table. 20 It is
therefore passindehd@sacquiale theotugyrged) anktbady oM chei sisspecidia to
Nei sseri a gonorrhoeae having the entire or partial Ri bosonmal Protein L7/L12
of Nei sser va wjorioy r hbedmmash @ms aplyi gest loyd desbgniiog an PARagmiawt ict he PCR
primer shown by Sequence ID No. 25 15 or 16 in the Sequence Table, for
exanpl e, basedontt heétsegurercesiof U ternknak tand T-meEmoPd 0t 1 FINA -
sequence of Ri bosomal Protein L7/L12 of Neisseria 22 . 14 January 2 0 t~ 3
gonor r hbead 9t ¢h&MBAfe rdhher 288 iRkPdhecehs®ofi IpndBhiAIE $FFLBAzZae,
and Streptococcus Eneunnniae ng ocessia% thereafter in exactlé t he sane
@ %Fn

manner as it het 288e “oF 1hehB i hP 1 BER2EL T 8" SPPEptHThERD
pneunoniaelgﬁgﬁiﬁg%%@é%&gheEg%gg_sqquen e .of Jigo gg%%ﬂgégfin L7/ L12 of
I des, (

. . 1C S
Nei sseri a rieni ngi i Eh™bél'ongs to hé “same I Sseria genus as

Nei sseria ganokshe8es ise disehaged and ﬁl%éqioltyi@é/@i %ggl& on the 10

Internet. The entire"base sequence and the correspondi ng am no acid
sequence ofcdheehichesemal i fhoheidh Adhiidgaanm pindehsslr, asaraiaght i des are
shown in "Sequences No. 9 and No. 10." Here, conparing the entire base
sequend® fassabosemarelby psatiel rmiFihddyganagse béd Neiisderéca@al oendngi ti des
and Nei sseria gonorrhoeae, only difference in the am no acid sequence is

t hat Nei sse?3BLFEAGS foeaRa had cdlemi hbatohartee dabehimd neapebd litem t he
N-term nal, whereas Neisseria nmeningitides has glutam c acid. 20 Therefore,
it can be cdhcF&ddd {HXTEh8Tamh DAY OFor ATk PEBBEEHAA protein L7/L12 of

Nei sseri a gonorrhoeae which can specifically detects .Neisseria gonorrhoeae
is the antg568§qﬂﬁ{§%¥@%ﬁtFﬁ%§? | %A e%ﬁgﬁﬂ ef?B%HHﬁa*#t%%ﬁrﬂal and t he
am no acid 5£gir;é clgggng 25 the al anine of ribosonmal protein L7/L12 as
an epitope. Antibody nadé based on the present invention can

15 The term detection methods for microorganism

using antibody means detection methods that use
conventional immunoassay such as aggregation
reactions where antibody is adsorbed on polystyrene
latex particles, ELISA, which is a conventional

20 technology performed in a microtiter plate,
conventional immunochromatography methoas, sandwich
assay, whereby said antibody labeled with colored
particles or particles that have coloring capability,
or with enzyme or phosphor, and magnetic

25 microparticles coated with capture antibody, etc.,

are used, etc.

Moreover, the optical immunoassay (OIA)
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23 14 January 200 be used in all known typgsiﬁ irrrrun%:os_’ay, such as
aggregati on whereby said anti body is adsorbe | at ex, ELI SA
which is a conventional technology performed in a mcrotiter plate, 5
conventional inmunochromat ography, sandw ch assay, whereby said anti body

| abel ed with colored particles or particles that have coloring capability,

or enzynes or phosphor, and nmagnetic particles coated with capture anti body
are used, etc. 10 Moreover, antibody that is nade based on the present

invention £a88hsicbdpna@ese ni BadCL hol nide @iy £ @bnlkesea t &MYnoassay net hods
as a so-called capture anti body that captures said antigen protein in solid

or |liquid phadd aadiansdagpalrd ege ebaye-dpdel ¢doku-antebpdyioby nodification
usi ng an enzyme, such as peroxi dase and al kali phosphatase, etc., by
convent i on&P 9P oS 9 SBEST MIDEC FOR 1CARRYE dien QI sTHE ¢ NVERNECOR AT Hey

foll ow ng exanples are given to explain the 20 present invention in actual
terms, thedpr @&htCphvamtioont spenpei igdesedi dvednt rrhéBedexanpl es.

Exanple 1 O oning of ribgsomal protein L7/L12 genes from Haenophil us

i nfluenzae™85 FF 2R PRoER At IREL SR Lapgt bpr £ALE atfokeR &F BR&FSThiPYis

i nfluenzae strain ATCCO9334 (11D984) (.obtained from Jo ni versity School

of Nodi o nE I o008 SEndry  SO8 PAFGrAOr | 89 3 1FSF TOBF IR SR Lul tur e
di th i [ f 24 h o CQzZ i bat d

medi um ﬁesékg@agu\gﬁzlgg%rg L%g%gg&o . ours.” in a i ncubat or under

condi ti ons of . The

Moreover, treatment with an extraction reagent

that uses a variety of surfactants, beginning with

10 Triton X-100 and Tween-20, enzyme treatment with an.
appropriate enzyme, such as protease, etc., known
methods whereby the cell structure is disrupted,
beginning with disruption of the microorganism by
physical methods, can be used to extract the

15 intracellular 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 are optimized for extraction of

20 each microorganism with reagents.

Moreover, the term a reagent kit for detection of
microorganisms using antibody means a reagent kit
that uses said detection method.

For instance, in the case of obtaining the

25 specific antibody to Haemophilus influenzae, which is
of extreme diagnostic significance as a causative

pathogen of pneumonia, bronchitis, meningitis, etc.,
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colonies that grew were suspended in a TE buf!f!er 5 érlr:anuk,fg' ured by Wako
Pure Chemcal Co., Ltd.) to a final concentr pprepd mately 5 x 109

CFU/ m . Approximately 1.5 m of this suspension was transferred to a

m crocentrifuge tube and centrifuged for 2 mnutes at 10,000 rpm The -
supernat ant was 10 di scarded. The sedi nent was resuspended in S67 ~1 TE
buffer. Then 30 ~.1 10 % sodi um dodecyl sul fate (SDS) and 3 ul 20 ng/m
Prot ei nase K solution were added and thoroughly m xed.' The suspensi on was
i ncubat ed take awiher abddr dq3dnCe Nexd ,DRAt eeqrsheg 8@ wiblkbsdfla¥% cetyl
trimethyl ammoni um bromide/0.7 M NaC sol ution and thoroughly m xing the
product, ipredseimclUBAdTe® fios dftmireudt esn alaa Gadext, ef@0 ~. 1

chl orof ormi soanyl al cohol solution at a volune ratio of 24:1 was added and
stirred well. TR&scAwintonagdsl ZndehNA fagmpaefioe B himikbesomali | e bei ng
kept at 4 C) at 12,000 rpmusing a mcrocentrifugation device and the
aqueous fr 8&9 o had v Ldris feF r Bd emepd s niteddtudie? a £s o gt wad added
to the fragtion at 0.6-tinmes its volune and the tube was vigorously 25
shaken to fYFASBAFAENE D t hADBNAC Tife- White DNA sedinent was scooped with

a glass rod and £ransferr to a different mcrocentrifuge_tube .containing
1n 25 14 Jarg’toarll'ﬁ/ %BSﬁ%% % et h%hSI C(acso%lgg t%g”‘ Ob?ﬁ?eﬁlé'ft', e’ Broduct

was contribeedibor T4 esaah v 0. LA LhenguReingt a0y uas Oent |y

removed. Then another 1 anol was adde n uct was
centrifuged f of i Bo¥Rnf: IM PHb €81 nOICE/ L 18 QURE! Naf 8Nk ahrd hespe L gMBved, the
sedi nent was dissolved in 100 ~.1 TE buffer to obtain the DNA solution. The
concent r at i e of nisher rgenpnize 1 DA ka0t tié - 0p yias det e hAiched ushbkhatiinvel y
according 10 to E5, Spectrophotonetric determ nation of the anount

10 "Sequence No. 3 and No. 4," and synthesize a peptide

of 5 to 30 amino acids for the segment of low
homology and make polyclonal antibody or monoclonal
antibody specific to Haemophilus influenzae using
this peptide.

15 In the case of a specific polyclonal antibody, it
is preferred that IgG fraction be obtained by
purification of the antiserum of immunized laboratory
animals with a protein A column, etc., and affinity
purification be performed with the synthetic peptide

20 used in immunization of the laboratory animals.

Moreover, PCR primers based on the sequences of
N-terminal and C-terminal, for example, the PCR
primers shown in Sequences No. 11 and No. 12 in the
Sequence Table, were designed from the DNA sequence

25 of ribosomal protein L7/L12 of Haemophilus
influenzae. Utilizing homology of the PCR primers,

DNA fragments amplified by the PCR method or the like
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of DNA or RNA "Ml ecular cloning: A |abor at_cF“( "24§89, Eds.
Sanbrook, J., Fritsch, E.F., and Mani ati s, ; Har bor
Laboratory Press. PCR (polynerase chain reaction) was perforned 15 using 10
ng of this genom c DNA. Taq pol ynerase (Takara Co., Itd., code ROO A) was
enpl oyed for PCR Then 5 ul of buffer) 4 ul dNTP m xture, and 200 pnol each
of synthetic oligonucleotide-A shown in Sequence No. 11 of the Sequence
Tabl e and synthetic 20 oligonucl eotide-B, shown in Sequence No. 12 of the

Sequence tadhi BgWeletr e dDiA tiMEL SNZYBE elx@ AU ¢ BGAt @ ofd Naluvoiuaeetdo 50 ul.
This m xture was cycled 5 tinmes with a TaKaRa PCR Thermal Cycler 480 far 1
m nut e at Bbe@ppditivwit £8f2DeatzdHd) Canabed Zaqautes &y 2 C and was then
cycled 25 times for 1 mnute at 95 C, 2 minutes at 60 C, and 3 minutes at
72 C. El ectouphortdsita hasepdoidr neth@6entlid ¢ ahengyh2@43 tihe 1980% agar ose
gel using some of this PCR product. This product was then stained with

et hi di um b¥@R g&NFIBALlCBAFO LD LT 4L} 2amif obgeme@d idit®er ul traviol et rays
to confirmanplification of approximtely 400 by 5 cDNA After digestion
treat nént WERAUEERE3T cERBN Do TR EERSe P BaRIE aRG LiotS eFedt® esi s

was perforned in 1.5, % .agarqose gel _and staining with ethidi um brom de was
carr?ed ou??qﬂr?rhcpeprbﬁ%ﬁgfnav Oosytg’aerﬁ]e V\lg§agﬂ‘tenottﬁ' fromthe gel. This
band was 10 puri.fi.ed. .w r Tak , L) LA L rted
i nto pCEX- 4TP1 ‘(rbﬁa%rrl\&%% ‘?g\pkhi %%J‘fés“g ggmzci%%ﬁ\g/eétfor. éfﬂ?gh%g%% vect or

can functi 9 a3, &Nz SXPEESY YL y8ELRl iy -hheadesidesh npleeuliey, gdneh can
express fused protein with GST protein, by 15 insertion of the desired gene

fragment iwtieH hef@appioprdadee | eskr @i®n, eadanuaEnsses sbhe veeiaml |y,
vector pGEX-4T-1 and the previous DNA were nmixed together at a nolar ratio
of 1:3landiBNEawmstrpsdrtidedis bhg tthe \aup oo pwiitatt €el4e BplAelsisgage 20
(Invitrogen Co.). Vector pGEX-4T-1 into which DNA had been inserted was
genet i cal | PliaftRbducéd che sehéei €i9ild cbi topassirotrednpadent2 ket s
(I'nvitrogen Co.,. Ltd.) and then inoculated in a plate of L-Broth (Takara
Co., Ltd.) WEREEEEEScRT (T2 REE T aF APNG 25 50F B8P/ -angt ci | i n

(Sigm). The, pl 2F a5 IE 880 cBY 48 230 5P s 42,004 ANdcb g ool onies

is cultivated and the crushed bacterial fluid that is
15 recovered is purified by an affinity column using GST
to obtain the ribosomal protein L7/L12 and GST fusion
protein of Haemophilus influenzae. It is also
possible to acquire the target specific monoclonal
antibody by establishing plural hybridomas using said
20 protein as it is or GST moiety fragments cut from the
protein by protease or the like, as an antigen
protein and selecting the antibody which exhibits a
specific response to Haemophilus influenzae bacteria,
or a disrupt fluid of the bacteria, or ribosomal
25 protein L7/L12 of Haemophilus influenzae.
Moreover, the amino acid sequence and the DNA

sequence of ribosomal protein L7/L12 of Streptococcus

20



grew were selected at random and inocul ated jnt Qa%u@raézog 314 January 20Q8B
ion of

L-Broth liquid culture medium containing the

anpicillin. Shake cultivation was perforned at 37 C for 8 hours and the
bacteria were recovered and the plasm d was separated using Wzard 5

M niprep (Pronmega) in accordance with the attached literature. The plasmd
was cleaved wth restriction endonucl ease BanHl / Xhoi. Insertion of said PCR
product was confirnmed by cutting out approximately 370 by DNA. The base
sequence GnéhRoBNAd hat i bRd 110 beeh Lagenteds nasa i ¢alrdi ngd Hsing said
clone. Determ nation of the base sequence of thé inserted DNA fragment was
perf or med disaggotshel &l agepiceEnce Sespereaionf Appkicad i ogystarm.s The
sequence sanple was prepared using PRISM Ready 15 Reaction Dye Termni nat or
Cycl e Sequesicwrd IKids (Apphbed iBiwsyshEdumenfae st ar® knbwneficbimon st ock
solution, 4.0 ~1 T7 pronoter priner at 0.8 pnol/ul (G bco BRL) and 6.5 ul
of tenpl at@epNAiforicrgudncidetatb®se6 wgidil thver é ikddedh® aminer ot ube with
a capacity of 20 0.5 m, m xed and superposed with 100 ul mneral oil. PCR
anpl i ficat?BAMED RN Br FEGUBICDS efclrddosperé BT tSERelddidist@l of 30
seconds at 96 C, 15 seconds at 55 C, and 4 mnutes at 60 C. The product was
then kept JFTEPEFUMCEUR RGEETUON £8r 2tfe 2BOVBadty otF FREESTpINEt ed? 80 ul
sterili zedaggr% wat er was eaddeed ang t]irred. The product was centrifuged
and the aqBeous qayernad ST Heted®3 S nes with 28 14 January 2003

phenol - chl or of o : ~ smicr.ol d > j,ymn.acet .12) and
300 ~i et hanol &g;@:g&d%%r%go?go éﬁé%‘%z&sﬂwﬁgghg% gateié‘ér)glé.w?ﬁe%lproduct
was then ceRtliifd@@dotOmaln® d1 b 8S adic 1908t @FReAt U espRe iF idc ke 00 rpm
and the sedi nent was recovered. Once zhe sedi nent was washed with 75 a

et hanolq | Stwaep twcedcusdegrneaunmaniam floy Qepiuiiesy ta® BBORaipY ifer sequenci ng
sanpl e. The sequenci ng sanple was dissolved in _ormam de containing 4 ul 10
mMV EDTA an@hderRERred1r@d cvhowni hut S qued0eCIDTHNG. wasd tttent €obhed in ice
and applied to sequencing. One of the 5 clones obtained had honol ogy of zhe
sequence witht® tHRIBRHSE ?or fPERSFFHNRASIt IS e BNANs&difences extrenel y

simlar to _the gene se ce 15.of ribosomal protein L7 ene of the
ot her m cr&?rcg‘é%?gﬁﬁ, O%uﬁp_e&%ﬁﬁl"&all\leﬁ% eFF&egt(Sffforf?ﬂﬁge}D%?e di scover ed.

The enti restéa{i@egggu%r}cqzﬁgsgg%lccglroeé‘gs)gplgi ng, ) OOQCi d sea_uence of the

structural gehe nbiety are as shown i n Sequence No.” 17 and 20 No. 18 0O

the Seqyenca JabtscoBiss 9SRNELHBRATRNL: & eald Vs HRECR ahAe HALIOPAI ks
i nfluenzae ribosomal protein L7/L12. Exanple 2 Mass exp=ession in

Escheri chi & £9é| o@Ntiqukidph £alis0n 21 PenkilRosul Proc@®idsidgll2 _rom
Haenophi TUs irifluen?ae nifty :~i 11li 1~ters ~sch2richia coli 1nto which
thereafter in the same manner as in the case of
Haemophilus influenzae.
The hybridoma AMSP-2 which produces the
20 monoclonal antibody specific to Streptococcus
pneumoniae has been deposited with the National
Institute of Bioscience and Human-Technology, the
Agency of Industrial Science and Technology, the
Ministry of International Trade and Industry, Japan,
25 on July 28, 1999, with the deposition number FERM BP-
6807.

Moreover, although the DNA and amino acid
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29 14 January 2003 expression vector had n : i bygre cultivated
overnight in LB at 37 C. Then 500 m YT medibe SLLNCE: e =ation that was

twice that of the aforenentioned culture was heated at 37 Cfor 1 5 hour.
Fifty mlliliters of the Escherichia coli solution that had been cultivated
overni ght were introduced to 500 ml of the aforenentioned nmedium One hour

| ater, 5SO ~1 100 nMisopropyl ~-(p)thiogal actopyranoside (IPTG were
i ntroduced and 10 cultivated for 4 hours. The product was then recovered

and introduged - £nL i ygati LtYhe jat i 25 LPNds gentelyif uged for 10
m nut es at 7‘,3%00 rpm The supe%oat alr?lit%lwa%l"e%?géér S‘eq and céligésoloved in 25 15

nm each 50;pMclASe HCledls st Pk 0f 0 Aok A We b¥ST S HBWH ef s ceqeai ni ng 25 %
sucrose. Furthermore, 1.25 m 10 % Noni det P-40 (NP-40) and 125 W 1 M

MyCl 2 wer ecaddede bhd paamsdsts edft goa Pt sk B C ahidbeh a SoBk eat istid wyast o
performed 1 mnute.x 5 20 tinmes while ice cold. The product” was centri fuged

for 15 m nhtese afiidgneBt rqpns agditthesauper aat antt wasca coaersedt iNext, the
af orenenti oned supernatant was adsorbed on a gl utathi one agarose col umm
condi ti Dnedatirdges posifHat ewbukf emkhaeahi ne RBIY)r DAsH tofe Wod um was

washed with twice the bed volunme using a washing solution containing 20 nv
Tris 30 DNA sequence and amino acid sequence, which was

determined by the Neisseria Gonorrhea Genome Project‘
at Oklahoma University, USA, is disclosed on the
Internet.

10 When part of the known DNA sequence of ribosomal
protein L7/L12 was used to probe the existence of DNA
fragments with a similar sequence, it was found that
DNA sequence corresponding to the ribosomal protein
L7/L12 gene is present and it was possible to obtain

15 data on its entire DNA sequence. The entire base
sequence and corresponding amino acid sequence of the
ribosomal protein L7/L12 gene of this Neisseria
gonorrhoeae are shown in Sequences No. 7 and No. 8 of
the sequence table.

20 It is therefore possible to acquire the target
antibody which is specific to Neisseria gonorrhoeae
having the entire or partial Ribosomal Protein L7/L12
of Neisseria gonorrhoeae as an antigen by designing a
PCR primer, the PCR primer shown by Sequence ID No.

25 15 or 16 in the Sequence Table, for example, based on
the sequences of N-terminal and C-terminal of DNA

sequence of Ribosomal Protein L7/L12 of Neisseria

22



14 January 2003 buffer at a pH of 7.4, 4.2 n?%&géééi 2nggé3mM
dithiothreithol (DTT). Elution was perforne t s buffer at~a pH
of 9.6 containing 5 mM gl utathione. The protein content in the fraction was
5 determ ned by the pignent bonding nethod (Bradford method; BioRad Co.)
and the main fraction was acquired. Purity of the purified ribosonal

protein L7/L12/ GST fused protein that was obtai ned was 10 confirned by

el ectrophoresis to be approximtely 75 $, showing that a purity

sat i sfact opynbalr Al AATHROGEE CoLM B OHEEaRLeqd, {aTBhEeS o eparation of

nonocl onal “anti body to ribosomal 15 protein Haenophi | us

znf | uenzaegfem¥ph 1900s ~4 nffusesh pﬁﬁ@t,eialm@nsEsgp;tqa‘ccré@@§ogabum&heé@,
L7/L12/ GST of Haenophilus influenzae were dissol-ved in 200 ul PBS and then

200 ~1 Freund 9 roopbetiagadiiypes fwene addegdadd yixed sathe?thanner
enul sification was perforned. Two-hundred mcroliters were injected

i ntraperitesedld ythe camenice HaemopHiehushensdnerenaésban anti gen was
intraperitoneally injected after 2 weeks, after 4 25 weeks, and after 6
weeks. STwoSttalad theocoHsemreumoniagfe .ant i gen, enul si on was injected

intraperitoneally after 10 weeks and after 14 weeks. The spl een was 31 14
January 2003 exEiegdet QuHayd vaf tidie t Genf @ dv ARG 2t i ohPaf8msdbnitted to

col I b o ALer Lhonaushy (g 2 x A0, e ora,cel L5, ey 108 opl cen
belongs to the same Neisseria genus as Neisseria
gonorrhoeae is disclosed and readily available on the

10 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 No. 10." Here,
comparing the entire base sequence for ribosomal

15 protein L7/L1l2 genes of Neisseria meningitidis and
Neisseria gonorrhoeae, only difference in the amina
acid sequence is that Neisseria gonorrhoeae has
alanine for the 115th amino acid from the N-terminal,
whereas Neisseria meningitidi; has glutamic acid.

20 Therefore, it can be concluded that the antibody for
the ribosomal protein L7/L12 of Neisseria gonorrhoeae
which can specifically detects Neisseria gonorrhoeae
is the antibody which identifies alanine at 115 from
the N-terminal and the amino acid region including

25 the alanine of ribosomal protein L7/L12 as an

epitope.

Antibody made based on the present invention can
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5 aseptically, in a glass tube, the m xture g%centrif% for 5 mnutes
at 1, S00 rpm and the supernatant was di scar - = re thoroughly
m xed. The nyeloma cells used for cell fusion were 10 obtained by
cultivation of cell strain NSS1 with an RPM 1640 cul ture nmedi um cont ai ni ng
10 % FCS, cultivating this product beginning 2 weeks before cell fusion
using an RPM 1640 nedi um containing 0.13 nM azaguanine, 0.5 ug/m MC 210,
and 10 o FCS for 1 15 weeks, and then further cultivating the cell strain

for 1 weekanigBhean iRPM 11640 ckRdiupEeanba NimeEudBa¥stGS Jhektysnilliliters
of RPM 1640 culture nedium50 m at had been kept at 37 C were added to

the 20 m xgglgeekla tsiagpl ehardgenddidugad iadody 506 kpRIBo Af¢€ronenoval of the
supernatant, 1 m 50 pol yethylene glycol that had been kept at 37 C was
added and polysed fearne 21aiteut,e. EIDSA, RBMcH6#6 aedianmdepioarl37 C were
added and the solution was 25 vigorously m xed for approximately 5 m nutes
as it was sechinodeyrnngdeafacuscedifir anmd stetite rpigdaite, Aft er

centrifugation for 5 mnutes at 1,000 rpm 32 14 Janu_arg/ 208 and renoval
of t he Ssup@PRyEA::OBYL N MAAT GRRT ORARSSE 2RHEd S5 heht A8 S&d|
concentration t cellslm. _ This~m xture was stirred till uniform

and then pBBreéc?%ig. gaig; AT Rede 1pked of o8ikd ISR BT ePB T 5iat e Bind
cultivated at 37 C‘iugdgr b Q2. HAT nmedi um was d.dfdt 0.1 nml at a tine,
on Day 1 aRd & kT and Veek™ 3 fﬁé‘r?ﬁ’h%gcglalpsa_q%’hajf fad“produced the
e o SO PGS, SYRIRSE D) sl SRS W ore o CEh s o
di ssol ved with capture antibody are used, etc.
10 Moreover, antibody that is made based on the
present invention can simultaneously function in any
of these immunocassay methods as a so-called capture
antibody that captures said antigen protein in solid
or liquid phase and a so-called enzyme-labeled
15 antibody by modification using an enzyme, such as
peroxidase and alkali phosphatase, etc., by
conventional methods.
BEST MODE FOR CARRYING QUT THE INVENTION
The following examples are given to explain the
20 present invention in actual terms, the present
invention not being restricted to these examples.

Example 1

Cloning of ribosomal protein L7/L12 genes from

Haemophilus influenzae

25 After inoculating an appropriate amount of
Haemophilus influenzae strain ATCC9334 (I1ID984)

(obtained from Tokyo University School of Medicine
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in PBS containing 0.05 % sodi um azi de diluteg4tga%gagg/§bggere pour ed, each
100 ~.1 at a tine, into separate 96-well pla d overnight at 4
15 C. After renoval of the supernatant, 200 ~.1 of 1 bovine serum al bum n
solution (in PBS) were added and reacted and bl ocked for 1 houx at room
tenperature. After renoval of the supernatant, the product was 20 washed

w th washi ng solution (0.02 % Tween 20, PBS). One-hundred mcroliters
culture solution of fused cells were added to this and reacted for 2 hours

at room t eReLAAN Sri dBE WP NhERL 1WA regRyed and Mashed 1wd h weshing
solution. Next, 100 ~1 25 peroxidase-label ed goat anti-nouse |gG anti body

sol ution astaaGancedsratilen vit&8 ag/i2 sefeuaddad andcodheisehblaicar was
reacted for 1 hour at room 33 14 January 203 tenperature. The

super nat antindas resmdéd iamd tde 37pfoducid via8 agai. v >washed, wi thheashi ng
solution. Then , TMB solution (KPL Co., Itd) was added, 100 ul at a tine,
and the m xodoarivas tbact ek dwrw@emsugpendeds imo@n TBnperfdtare. After
coloration, 100 ~1 1 N sulfuric acid were added to stop the reaction and
absor bahce (AU aElRAS dui ¥ akpeduys Gheadgltl, Gosit FEe velt® 2hat only

reacted with GST fusion ribosomal protein L7/L12 and did got 10 react with
GST protei /Wit GBREENEF 2 Bhan| P IWEPREPEEBEEE hal AntPbod¥ XY i bosonal

rotein L7/L12 is.present. Therefore, the cells in the positive wells were
Pecover ed &?@%ﬁf@?gtegé' V\]ﬂ"[#]l °rF§cﬁerrr?i AUE PPt T Y55l astic plate. The

fused ”EdiW?§$§EeQ§@db%%1a microcentrifuge tube and centrifuged

for 2 minutes at 10,000 rpm. The supernatant was

10 discarded. The sediment was resuspended in 567 pl TE
buffer. Then 30 pl 10 % sodium dodecylsulfate (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 nl

15 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 pl
chloroform-isoamyl alcohol solution at a volume ratio
of 24:1 was added and stirred well. The solution was

20 centrifuged for S5 minutes (while being kept at 4 °C)
at 12,000 rpm using a microcentrifugation device and
the agueous fraction was transferred to a new
microtube. Isopropanol was added to the fraction at
0.6-times its volume and the tube was vigorously

25 shaken to form sediment of the DNA. The white DNA
sediment was scooped with a glass rod and transferred

to a different microcentrifuge tube containing 1 ml
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cultivated was diluted with HT nediumto a 0. proxi mately 20
cells/m and then m xed with 106 si x-week-o0 Cﬂ gania éoé‘@ cel | s suspended
in HT Cultivation nediumin a 96-well culture plate. 20 Culture was

perfornmed for 2 weeks at 37 C under conditions of 7 % C02.: Anti body
activity in the culture supernatant was simlarly determ ned by the
af orenenti oned ELI SA nethod and the cells that showed positive reaction 25
with ribosomal protein L7/L12 were recovered. Furthernore, the sane

dilution tegt sand.clQghn u ated to obtain a total of 5
cl ones 34 14 January 28(%&?@%%& doma RIRB-1. ~ 5. . Exanple 4 Reaction

of monocl onal aﬂ%‘x@@tﬁ@%rb@%ﬁ&é %Ehrc'et?ﬂspﬂ’ﬁhgﬁamﬁf\ $ ThkhdtQfs
Haenmophi | us infl uenzae. W th_Neil sseria ~onorrhoeae and o-t her

m cr oor ganagma. Vpooo! Q@m A0d | bRy swase P eduaed and §eaelgr atkndvaacor dance
wi th standard nethods using the positive hybridoma cells obtained as

previ ous| yTtescrabetdheBasi aal | 70 5 retlidbnoel wad heddbddaleenci® subcul t ured
using RPM 1640 culture medium (containing 10 % FCS) were intraperitoneally
injected i prodBatb/ €2 cenhai fhgecheenri At mapss inbnedklsy injected with 0.5
m Pristane 2 weeks earlier. Ascites was recovered 3 weeks |ater and the 15
centrifugation SWF? nBR&nS WRaF bbEapkedad been removed, the

sediment was dissolved in 100 ul TE buffer to obtain

the DNA solution. The concentration of the genomic

DNA solution was determined quantitatively according

10 to ES5, Spectrophotometric determination of the amount

of DNA or RNA “Molecular cloning: A laboratory

manual," 1989, Eds. Sambrook, J., Fritsch, E.F., and
Maniatis, T., Cold Spring Harbor Laboratory Press.
PCR (polymerase chain reaction) was performed
15 wusing 10 ng of this genomic DNA. Tag polymerase
(Takara Co., 1ltd., code R001A) was employed for PCR.
Then 5 pl of buffer, 4 ul dNTP mixture, and 200 pmol
each of synthetic oligonucleotide-A, shown in
Sequence No. 11 of the Sequence Table and synthetic
20 oligonucleotide-B, shown in Sequence No. 12 of the
Sequence table were added to the enzyme to bring the
final volume to S0 pl.
This mixture was cycled 5 times with a TaKaRa PCR
Thermal Cycler 480 for 1 minute at 95 °C, 2 minutes
25 at S0 °C, and 3 minutes at 72 °C and was then cycled

25 times for 1 minute at 95 °C, 2 minutes at 60 °C,

and 3 minutes at 72 °C. Electrophoresis was performed
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The sol ution containing anti body that was obgg Eed was Qgggr bed in a
Protein A colum (5 m be,d, Pharnacia) and d vol une of
PBS. Then eluted with citrate buffer at pH 3, the antibody 20 fracti on was
recovered and the nonocl onal antibody produced by each hybri donma was
obt ai ned. The nonocl onal anti body derived fromthese 5 strains of hybridonma
was used in ELISA. The sandw ch assay nethod was used to assess the 25
nonocl onal anti body. The nonocl onal anti body that was prepared was used as
an enzyne-imbgl 8d *fartddody eb@wedei wylohemics | gEbobiid BEPePoRAdade. 35 |
14 January 203 That is, enzyne |abeling was perfornmed in accordance wth
t he met hodrlilhs"Rr‘F&ldﬁ‘F’éa‘f’aBl Otk Sty e M {Fhggfhishlym RipRidfe reagent
Sacetyl thi ?ac tic acid N-hydroxysuccinim de for 5 bindi n‘? usin orseradl sh
B b

per oxi dase'} &'GRa G@%%IeCVI) nbafd PR Her EEASANGSLt Flraé{ Ution of
comrer ci al _anti - Haenp Jz gnza po yc’sonal ant.j bogl cotb dtI)SSO| ved
in PBS conf&¥Ring & %55\ Lﬁﬁpa T H&C3(Bi YUt gAPPFaHI TS dUtR to a

10 tongent £gt,on xofe 10 39t ANk POVESEAQD: L e raestﬂpfct&i%o a separate

96-wel I” pl afe and a overnlg ter renoval of the

SUPeT Nt ANk 200 1 do %6 BGh59] M LORHI T PBSL M gied and, seact ed and

bl ocked 15 for 1 hour at roomtenperature. The supernatant was renoved and

the produchewds minsdiednwilt lp Wasyag osd Ujé 0Nand G4 2 dveenwAd&h PBS) -
One-hundred mcroliters of antigen solution, which. had been obtai ned by
addi ng Tri eam XilQ0 booouldeireasokuatdminsd 26uaf. edch Fpecoesmeftely

m croorganismto a concentration of 0.3 s and then extracting the solution
for 5 m nuBdd AP rbantit eperantr eutwedromdtibe taek hi Bhasdbagabtwadsfor 2

hours at room tenperature. The supernatant was renoved and f he groduct was
furt het9 purified with SuprecO0l (Takara Co., Ltd.) and th

inserted into pGEX-4T-1 (Pharmacia), which is a
commercial vector. This same vector can function as
an expression vector for the desired molecule, which
can express fused protein with GST protein, by

15 insertion of the desired gene fragment into the
appropriate restriction endonuclease site.

Actually, vector pGEX-4T-1 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

20 (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 containing

25 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
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25 washed w th washi ng sol ution. Then 100 ~1!Qeroxigase§b§2eled
anti.-ribosomal protein L7/L12 antibody solu a wer e added and
reacted 36 14 January 20@ for 1 hour at roomtenperature. The

supernat ant was renoved and the product was washed Wth washi ng sol ution.
TMB (KPL Co.) solution was added, 100 ul at a time, and reacted for 20

m nutes at room5 tenperature. After coloration, 100 ~1 1 N sulfuric acid
were added to stop the reaction. Absorbance at 450 nm was determ ned. As a

result, ag,showih nikpblé ¢ultcurse cheah uhatonbenniBipcliw@akanmat i body
derived from hybridoma H RB10 2 was used as the enzyne-|abel ed anti body,

all strai nsoon€ekxeropivh usfi aipienyz At ihest eth avee ecdéttdotediah aasensitivity
of |06 bacteria/m, while reactivity of other bacteria belonging to the
genus Nei sserfarawt cithed 7n’ €r oryahi sas reont nohebdat3-efei 2cvede even at
hi gh concentrations of 108 bacteria/m and therefore, antibody with

speci fi c reREPMAERSA t D" FabhSpi I aBMiLdf MeehzaePaas Use obs apﬁe&%/lw%i ng
nonocl gnal antibody to ri bosaomal protein L7/L12. ' 20 25 37 14 January
2003 Tabl MINRPIAR s DFPBEIAI ot 186 I 7f) Hiddioif ¢ udttached

i nfl J 327Ha i infl AT 334 ophi | .

01| bonzaoATCRSO0TEBENOARE B4 1P BoRZdoATECS S50k EmbpnF  Sg~sction

i nfl [ j U Resul i s. gf ti 108
ol 18/ ) N SEaTy o R G s eN AT 3000 KT Bagn e eardl BRRectiont

l'act am caALCGINULNRL §Sebindr Mr8aATCE3POd inNeitSerd fproximately
Si ccaATCC9913- Br anhanel | a cat arr har i sSATCC25240- Nei sseri a

gonor r hoeagATCEYY 98N ES ChehieC i s € 0k eATERE823 tKitehsimhhathat had
pneunoni aeATCC13883- 5 (+: Positive; . Negative) ‘
10 been inserted was determined using said clone.
Determination of the base sequence of the
inserted DNA fragment was performed using the
Fluorescence Sequencer of Applied Biosystems. The
sequence sample was prepared using PRISM, Ready
15 Reaction Dye Terminator Cycle Sequencing Kit (Applied
Biosystems). First, 9.5 pl reaction stock solution,
4.0 pl T7 promoter primer at 0.8 pmol/pl (Gibco BRL)
and 6.5 pl of template DNA for sequencing at 0.16
rg/pl were added to a microtube with a capacity of
20 0.5 ml, mixed and superposed with 100 pl mineral oil.
PCR amplification was performed for 25 cycles, where
one 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 5 minutes. After the
25 reaction was completed, 80 pl sterilized pure water

was added and stirred. The product was centrifuged

and the aqueous layer was extracted 3 times with
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Exanple 5 C oning of ribosomal -protein L7/ Léé %earhgsazfgﬁﬁ r ept ococcus
pneunponi ae, nass expression in_ 10 Escheri rification of
the sane protein and preparati on of nonocl onal antibody-to the sane protein
After inoculating an appropriate anobunt of Streptococcus pneunopni ae strain
| 1 D555 (obtained from 38 14 January 2003 Tokyo University School of

Medi ci ne Laboratories) in a blood agar culture nmedium the strain was
cultivated for 48 hours in an incubator at 37 C. The colonies that grew
wer e suspepded ol h Ferpdofrar. t Fan i valicontbheraPi oh HiSapprBxi mately S
x 109 CFU m . Approximately 1.5 nl.of this suspensi on wa transfelrred to a
ni crocent r fFEGE 12bEPEND -EntF TR udlE dr SthiRBtey &R® 1’%5,‘666 Fom* %fhe

super nat ant ,was_di scarded. The sedi nent s resuspended in_ 56 | TE 10
buffer. ThEh 36¢4%°40 goa§5§ ahe® 3501 =2 !/ hﬁrgtreoldg“a%e gogméinon ver e

added and r i “The ) i i her - hour
o5y SRRl <R N T nENRAUR A, PBR Maiibr Fashee B N el 0. 7

M NaCl sol utd oo @ndpkd dd@ronghkyaimd 19 L he Rrdict relt Wasdencupat ed for

10 minutes at 65 C. Next, 700 ul" chloroformisoanyl alcohol solution at a

vol unme ratisedim2drl wbs adsrddand i iT75ed walHandhe s$el wlaisoni miasd

centrifuged for 5 mnutes (while being kept at 4 C) at 12 , 000 rpm 20

usi ng a m ovodent Bi fMegimnideviZcer iandt ¢ he tagurapisi fir 4bei Gre MBS ¢ afAsf erred

to a new mcrotube. |sopropanol was added-to the fraction at 0.6-tines its

vol ume and $3BPLGbe W YRYBRAGHNT shaRBhet &' FDrit S&LHET It the DNA. The

white DNA sedi nent. S.25.s¢oqQped wt gl nd tr dto a

di fferent nﬁ%?ggrenrﬁ&r%?fﬁcégttaﬁgeln@on&a&gi 28 f‘%saﬁiggefgﬂgngleat{%%g%é to -20 O
39 14 Jaguany 203.Dext o «t Ry prroduci, yas weantyidagedohan 3 dnnuées at

10,000 rpm and the supernatant was gently renoved. Then another 1 nl 70 a

et hanol wasaaddegmhidedheoprsadticéngasagcentrifuged for S nore mnutes. Once

the 5 supernatant had been renoved, the sedinment was dissolved in 100 ul TE

buffer to obtai nOnige INAB®I Gt icdP.nshecbbadamd dt§ dnhefotlivy yehbnt B EDNA

sol uti on was determ ned ?huanti tatively in accordance w th Eg, .

Spect r ophot 3REYS T Bet &t Tt onrePet s erd aAbuRtRof BNA DRCRRAC ™Mol ecul ar

| oning: A |, 198 Eds. . nmbr_ J. i . Y d
clomne. A beheral Al oo R3Sy Siby, SRS do BL ARGRL o

Sltml aﬁ [w .
rat ory-Pr€ss was perforned using

10 ng ofsthis geneakendy Vs cdad RAIMMES agenkTIRI @ LV nkld. ., code ROQ A)

microorganisms, for example, Neisseria gonorrhoeae,
were discovered. The entire base sequence and the
corresponding amino acid sequence of the structural

gene moiety are as shown in Sequence ID No. 17 and

20 No. 18 of the Sequence Table. This gene fragment
clearly codes for Haemophilus influenzae ribosomal
protein L7/L12.

Example 2

Mass expression in Escherichia coli and purification
25 of ribosomal protein L7/L12 from Haemophilus
influenzae
Fifty milliliters Escherichia coli into which
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was enpl oyed for PCR Then 5 pl of buffer ati@cgggugg;egégge, 4 ul dNTP

m xture attached to enzyne, and 200 pnol ea ol i gonucl eoti de
C shown in Sequence No. 13 of the Sequence Table and synthetic 20

ol i gonucl eoti de D shown in Sequence No. 14 of the Sequence table were added
to the enzyne to bring the final volume to 50 ul. .This m xture was cycl ed
5times with a TaKaRa PCR Thermal Cycler 480 for 1 mnute at 95 C, 2
mnutes 25 at 50 C, and 3 mnutes at 72 C and was then cycled 25 tinmes for
1 minute a®8XB5eCs OB NBFES Tath®dd Eeeand r3sarhgfey afie 720 EL1FAEAY ophoresis
was perforned 40 14, January 2003 in 1.5 %agarose gel usjng some of this
PCR produc? Y SFRF Ht oHbc LB thén' St ai hBE i é?ﬁigFUMQ#%ﬁhd%t(Nikon

CGene Co., [ltd. d_ob d .und | t.r avi t fi

ampli 11 cat PRRCH AP ORR ATy 0D by 'S HORAS CAFLorCH gosti on 1 r eat ment
ith triGtl I I I [

per for mad P OF o o G0 e oot b FH M ABCart R 'ouh o int B om do- vas

carrieds ou, - a i, Mately: By S gel. This
and wcs 10°50r {1 o TR S e OF e Bor o S AR ERaE Prcertou

into pCGEX- gB1L{ £HAr BRGItA)hadhbEeBnl 1A €OUHREE A veegighr Wise sane vector
can function as an expression vector for the desired nol ecul e, which can

express 15ihnsestipeeatieitn VBGh ©5T o aited na fhy dntwet L onadomddicuesi red gene
fragnent into the appropriate restriction endonucl ease site. Actually,

vect or pGERDGP-Howand Lette pr e¥ 5 Ous IDNA Gvenl riscaok ¢wyget Ber(Dat- a nolar ratio
of 1:5 and DNA was inserted into the 20 vector with T4 DNA |i gase

(1 nvi t roge P y2 1 ye&oHY pExs el (IR BEWhier DN haadpEST i313%8rt ed was

genet SRI1 X AU Logyead o Fpchetia o ol ChepShot Compeiant el
PR N L R T R R L e
that grew W{&h43s0 ml and centrifuged for 10 minutes at 7,000
rpm.
The supernatant was discarded and dissolved in 25
15 ml each 50 mM Tris-HCL at a pH of 7.4 and Lysis
buffer containing 25 % sucrose.
Furthermore, 1.25 ml 10 % Nonidet P-40 (NP-40)
and 125 ul 1 M MgCl; were added and transferred to a
plastic tube. Sonication was performed 1 minute x 5
20 times while ice cold. The product was centrifuged
for 15 minutes at 12,000 rpm and the supernatant was
recovered.
Next, the aforementioned supernatant was adsorbed
on a glutathione agarose column conditioned with
25 phosphate-buffered saline (PBS).

Then the column was washed with twice the bed

volume using a washing solution containing 20 mM Tris
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14 January 20 sel ected at random and i nocu gt ggn' 1LQ 2o@ls L-Broth liquid
Ein—ﬁ-n—e%&m-m-ﬁ [

cul ture nedi um contai ning the sane concentra n~. Shake
cultivation was performed at 37C for 8 hours and the bacteria was 5
recovered and the plasm d was separated using Wzard M ni prep (Promega
Co.,) in accordance with the attached literature. The plasm d was cl eaved
with restriction endonucl ease BanmHl / Xhol . Insertion of said PCR product was
confirmed by cutting out 10 approximately 370 by DNA. The base sequence of
the DNA ttf fiad bderr ipSerted .Vas 4le emMi MerClusi rondait dmdd one.

Det erm nati on of .t he base sequence of the-inserted DNA fragment was
per f or med disth§ottha elist P Yol @Fdonce Beytiéreervas PppLoamer] gsishedd. The

sequence sanpl e 'was prepar ed.usiRr;‘_g PRI SM_ Ready Reaction e Term nat or
oycl e Sequ®hcTRd Skt {ppl Aéd BiRISyefefsp. FHERINGNY 7 Miaction stock

solution, 4 0 ~1.T7 pro er prinmer at 0.8 pnol/ul (Ghbco BRL) 20 and 6.5
ul  of tenﬁﬁ?ﬁa%ﬂ&q‘r@?'sﬂghﬁeﬁ%%ﬁeh? 591‘619\189‘ u?-“w&?‘% =18 a%/iSr ot ube
W th a_capaci f 0 m . .m xed and, superposed with 100, u ineral oil.
PCR anpl i f(?%g%hm%n\/\%qj% r grenéDqur?)?nES%c?fccﬁe%? ﬂﬁgﬁ-‘éjdénga%%/% 8rgonsi sted of

30 seconds,at 8% Cp A9r28 €6FANUS A 8Y Gia AOed WS, 2L 60 C The

c
product was then kept at 4 C for 5 minutes. ter the reaction was

conpl eted, a8Guulresd erilized pure water 42 14 January 20@ was added and
stirred. The product was centrifuged and the aqueous | ayer was extracted 3

times with phenpPlrdhlyoreof othe pair i Ceéal kiecschndl spdowaiacet ate (pH 5. 2)
and 300 ul ethanol were added to 100

L7/L12/GST fused protein that was obtained was

10 confirmed by electrophoresis to be approximately 75
%, showing that a purity satisfactory for an
immunogen could be guaranteed.
Example 3
Preparation of monoclonal antibody to ribosomal

15 protein L7/L12 of Haemophilus influenzae

First, 100 pg fused protein antigen of ribosomal

protein L7/L12/GST of Haemophilus influenzae were
dissolved in 200 ul PBS and then 200 Ml Freund's
complete adjuvant were added and mixed and

20 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

25 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
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5 ul aqueous layer and stirred_ The product ﬁsgégggrge%béf uged for 15

m nutes at room tenperature and 14,000 rpm a t was recovered.
Once the sedinment was washed with 75 %ethanol, it Was dried under a vacuum
for 2 mnutes to obtain the sequencing 10 sanple. The sequenci ng sanpl e was
di ssolved "in formam de containing 4 ul 10 nM EDTA and denatured for 2
mnutes at 90 C. This was then cooled in ice and submtted to sequencing.
One of the 7 clones obtained had honol ogy of the 15 sequence with the probe

used for RER-;Lagaddidd 9. o PNA SeQuENEes X! { RHBhY -Sitid@Arahq the gene
sequence of ribosomal protein L7/L12 gene of the other m croorganisns, for

exanpl e, NehssehritaQorer eBogaguses g .di scovered. The entire base sequence
and the 20 correspondi ng anmino acid sequence of the structural gene noiety
are as shown i mASeguends tdudhlyldianindlo2 20 105’ tdyee Begaered Tabper This
gene fragnment clearly codes for Streptococcus pneunoni ae ribosonal protein
L7/L12. 251GD sblEscherébhsatfecom nite, whidclexipadsbiesm vieetorehad been
inserted was cultivated overnight in a two-fold concentration YT nmedi um at
37 C. Phemasgptical Jpudny 0P 450 tbef the micctwie ¢élcentration YT
nmedi um was heated at 37 C for 1 hour. 50 ml of the Escherichia coli

sol ution tREP AL BeeR it iv At euESSr Right - vA9 i5R® o¥iEed ™o 450 M of the

af orenment i oned nedj u 5 After cultivati for e hour at,37 C 100 ul 500
M | PTG vaS SPRAGULERE HAF i STOREET f ort IS hGERe Sat™ 5 CEIPREUSbct s

t hen recovlgri?(%.cpnd introduced . to centrifugation tube at each 250 m and
centrifuge or 20 minutes at S000 rpm The supernatant was 10 di scarded

and di ssol ved i #n25 wje 8RB 2Q1MM Th584HEbr cell fusion were

10 obtained by cultivation of cell strain NS-1 with an
RPMI 1640 culture medium containing 10 % FCS,
cultivating this product beginning 2 weeks before
cell fusion using an RPMI 1640 medium containing 0.13
mM azaguanine, 0.5 pg/ml MC-210, and 10 % FCS for 1

15 weeks, and then further cultivating the cell strain
for 1 week with an RPMI 1640 medium containing 10 %
FCS.

Thirty milliliters of RPMI 1640 culture medium 50
ml that had been kept at 37 °C were added to the

200 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 was
added and stirred for 2 minute. 10 ml RPMI 1640
medium kept at 37 °C were added and the solution was

25 wvigorously mixed for approximately S5 minutes as it
was suctioned and evacuated from a sterile pipette.

After centrifugation for 5 minutes at 1,000 rpm
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T

at a pH of 7.4 and Lysis buffer containing 224%)§ucrosezoggrthernDre, 1.25
m 10 % NP-40 and 12S ul 1 M Md 2 were adde +ed to a plastic
tube. 15 Sonication was perforned 1 mnute x 5 times while ice cold. The
product was centrifuged for 15 mnutes at 12,000 rpm and the supernat ant
was recovered. Next, the aforenmentioned supernatant was adsorbed on a

gl ut at hi one sepharose col um (manufactured by 20 Pharnacia) conditioned
with PBS. Then, the colum was washed with PBS three tinmes the bed vol une.

El ution vas PerbaihRad Wt hen20 s drhsebict at3@ R @8 :apmhaiaiag 10 MV
gl utathi one. The protein content in the fraction was determ ned by the

pi gnent 2% d@sedi r® et hed tBeadford sehbedit BieRad €@ )s andipohe nmain
fraction was acquired. The, mai n~fraction was dialyzed three tinmes agai nst '3
L PBS. 44 cel#sJanuar yTR083mixdumd aael eaviageeduthian cont £ imngnd00 mv
TrisHCL (pH 7.0), 1.5 M Nad, 10 mM EDTA, and 10 nMDTT was added to 10 m
of 1 ny/ nitkehupicorrad.tRelresluldt ng GShe usiovhor abdSormee l pr otiditmre7/ L12.
100 ~1 5 of 2 u/~1 PreScission Protease (manufactured by Pharnaci a conpany)
was fuft he?lad@ednhdcréidvadaed atC3fo "Separdte Yhé GO -moil &L from

ribosonaldgrotein L7/L12. The reaction solution was passed throqu a 10
gl ut at hi onBeSepTartdd e8Agsh vhi thmhad toeent £BRdi OToRAY wht RA"BBS.C The

sol ution qﬁni g out fr%n1§p colum was recovered. One-bed vol une of PBS
was passed’ thRrougH ARd"&°% 4 ecovered. Purity of the purified ribosom

protein LT/L12 bhal, as. obkaned ik VRS CoNIAqEdabY el eelsopbaresis Lo be

approxi mately 9 wing that a purity-sa actory for an I mmunogen

coul d be gdaraHeed. wEirlStsc100n8d BROtEL NsgNti gen of ribosomal protein
L7/ L12 of Streptococcus pneunoni ae was 20 dissolved in 200 ul PBS and then

200 uli¢reund sseaptebesadifucet f@siadded whsombaied ok enut.givLileat i on
was perfornmed. 200 ul was intraperitoneally injected to inmunize m ce.
Then, the sawde @1l pirorredmt i génHamgopnit i hper indiesdhyae dissolved
in PBS containing 0.05 % sodium azide diluted to 10
Hg/ml were poﬁred, each 100 Ml at a time, into
separate 96-well plates and adsorbed overnight at 4
15 °C.

After removal of the supernatant, 200 pl of 1 %
bovine serum albumin solution (in PBS) were added and
reacted and blocked for 1 hour at room temperature.
After removal of the supernatant, the product was

20 washed with washing solution (0.02 % Tween 20, PBS).
One-hundred microliters culture solution of fused
cells were added to this and reacted for 2 hours at
room temperature. The supernatant was removed and
washed with washing solution. Next, 100 ul

25 peroxidase-labeled goat anti-mouse IgG antibody
solution at a concentration of 50 ng/ml were added

and the solution was reacted for 1 hour at room
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25 injected after 2 weeks, after 4 weeks, angdaﬁéggag “§8§§- A two-fold
concentration antigen enul sion was further i ritoneally after
10 weeks and 45 14 January 203 after 14 weeks. The spleen was excised 3
days after the final imunization and submtted to cell fusion. After

t horoughly mxing 2 x 10' nyeloma cells per 108 spleen cells from m ce,

whi ch had been recovered 5 aseptically, in a glass tube, the m xture was

centrifuged for- 5 mnutes at 1500 rpm and the supernatant was di scarded.

The cells I hl y 118 X T 0 | fusion . -
Were 10 obﬁ[ﬁ%gggﬁ% ti?/)gltei gglpcﬁ cael{n%ﬁlétt?%%e#\%@iu\%ﬁgrg% €R§JIE\3/I 1640

cul ture maghyaueenta Nidgall YFeaculitdhvatd 881 hbi sdnedush . beghrm ng 2
weeks before cell fusion using an RPM 1640 nedi um contai ning 0.13 M

azaguani netMB_sb lugdidn MCKB10,cand 10d% RGS f@adédl5 meeksl amdat hen
further cultivating the cell strain for 1 week with an RPM 1640 nedi um
cont ai ni ngtife% RES .t il xofu RPMa$64@ ottt ¢dr EonedumSunkst lrat had”
been kept at 37 C was added to the m xed cell sanple and centrifuged at

1, 500 Bpm rapmert amevakuske .t hédR20esuporimatant onl HOBGME DL poNyet hyl ene

gl ycol that had been kept at 37 C was added and stirred for 2 minute. 10 mni
RPM 1640 PRéifvRiepicat 32xe @3dgddé® ahEioPh&ENSol1R3 DR AAs aFi%Yor ousl y

m xed for roxi mately 5 minutes as it was suctjoned and 25 evacuat ed
using a st%ﬁgpg rbce‘?téfc &gtoerm&eﬂf“rsi ARfRFBATES 5 minutes at 1,000 rpm

and renoval of %\Ee asglpﬁeg‘pﬂan%{orsaft{rj,eHQ'lég_n%dilghngwero%llﬁr:e%_%}icégn_uary 208

added to bring ec conce ationto s cells m Xt ure was

stirred tilhcynid®f magdhen poupeda G oledh %Oﬁz,"ﬂﬁz hAkO A Peryel |
culture plate and cultivated at 37 C under 7 s . HAT 5 nedi um was added,

0.1 M@t aeldde, woanhDag Tl mnsht ati nVeek-d aade\daekd 2. adbent thes cells that
had produced the desired anti body were screened by ELISA. Sol utions of

ri bosomal proteiwded/ Lh2 tofarSt i bptigyc doeusipoewneil agrd@edinsS0l Ab2i n PBS
containing 0.05 % sodi um azi de
1s present.

Therefore, the cells in the positive wells were

recovered and cultivated with HAT medium in a 24-well

15 plastic plate. The fused medium that had been
cultivated was diluted with HT medium to a ¢ell count
of approximately 20 cells/ml and then mixed with 106
six-week-old mouse thyroid cells suspended in HT
Cultivation medium in a 96-well culture plate.

20 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

25 with ribosomal protein L7/L12 were recovered.

Furthermore, the same dilution test and cloning

procedure was repeated to obtain a total of 5 clones
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diluted to 10 ug/m were poured, 100 ul at aléiggn ng ogﬁsgarate 96- wel |

pl at es and adsorbed overnight at 4 C. After super nat ant, 200
ul 1 bovine serum al bum n solution (in PBS) were added and 15 reacted and
bl ocked for 1 hour at roomtenperature. The supernatant was renoved and the
product was washed with a washing solution (0.02 % Tween 20, PBS). 100 ul
of a culture solution of fusion cells was added and reacted for two hours
at room 20 tenperature. The supernatant was renoved and the product was

further washed ! ysn¥aghirpg 1sol ugion. Then, 100 ul of a
per oxi dase-| abél ed goat anti-nouse anti body solution at 50 ng/m was added

and react egdxhaplanes hour at roomtenperature. The supernatant 25 was
renoved and the product was washed with a washing solution. TMB (KPL)
sol uti on wasaaxdiesh 460moncail@ndilinmantantbdeached frora@Osnmwadthes at room

tenmperature. 47 14 January 203 After coloration, 100 ul 1 N sulfuric acid
wer e addedrtidpostapa i hprogadtn on? / AbSordfanteeappd30 urm W ldenamad ned. As a
result, positive wells that reacted with 5 ribosomal protein L7/L12 were
det ect €d, ¥ Ve 4§Sprdfed F FhRE Mt BBIY tE T iMSHAAFIFTGtE h L7/ L12.
Therefore, the cells in the positive wells were recovered and cultiyvated

Wi th HAT redi umPiomor banadl FRRIRITE BRat &1 IHeCFlsed ek GAY BREE Hal been
10 cultivated was_diluted with an HI nedium,to a .cell_gount of, .

appr ox1 ot 817 ST B P it e RBR 261 TR NP 10607 & o odt i Wotise
thyroid cell gaded,qing t [ j ;26; e, | ltung pl ate. The
cells werehc?ﬁ?ﬁs#(\i/gt gd%%olrlnsz %gggngcg?ﬁ@cbgﬁ é%q}t%gy 1%858% tions of 7 %
C02. The anti bodya acthyily ish t heotutiuie supef nRhanbewas determ ned by the

af orenenti oned ELI SA nmet hod and the cells that showed a positive reaction
with ritbosamsbcploueigd Lwéidgd RPMI 1640 culture medium
(containing 10 % FCS) were intraperitoneally injected
into Balb/C mice that had been intraperitoneally
injected with 0.5 ml Pristane 2 weeks earlier.
Ascites was recovered 3 weeks later and the
15 centrifugation supernatant was obtaingd.
The solution containing antibody that was
obtained was adsorbed in a Protein A column (5 ml
bed, Pharmacia) and washed with 3-bed volume of PBS.
Then eluted with citrate buffer at pH 3, the antibody
20 fraction was recovered and the monoclonal antibody
produced 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
25 monoclonal antibody. The monoclonal antibody that

was prepared was used as an enzyme-labeled antibody

by being chemically bound to peroxidase.
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were recovered. 20 Furthernore, the sane dilgaignnggg céeghng procedure was
repeated to obtain a total of 4 clones of hyb#~ to 4. Exanple 6
Reaction of nonoclonal antibody that reacts with 25 ribosomal protein
L7/L12 of Streptococcus pneunoni ae, with Streptococcus pneunoni ae and ot her
m croorgani sns 48 14 January 20p3 A nonocl onal anti body was produced and
recovered in accordance with standard nethods using the positive hybridonma
cell s obtained as previously described. 5 Specifi.cally, cells subcultured
in RPM 1640 j Geontal ni 9 i ot serumfreée
medi um t o aboﬂ?gggglfgg é€+?gﬁ%1%ggﬁ%f§§§0§ﬁ§%ﬁ+%#%ﬁ?mgﬁhhgax-105 cells/ml
in 25 cn? gobbwRiddaskscnanthd hRetabd MOl URR WA ile 5 nl. After 10
cells were grown for 3 to 5 days in 7 ~ COz at 37 C, a flask which contains
the | east pugkerentfs©tygi nad2 celbssvas el pot @d tamdige f Laalgenith shi ch cel I's
were grown. The sanme procedure was repeated until the cells diluted to 2 x
105 cel | s/ ategnavwti Do2cr thi@6 dbidelN-$/yd rdo Ay Juice ih idayde fber eby adapti ng
the cells with the serumfree nedium Next, cloning was perfornmed in a

96- wel 15 pl hiedfigrg bastiegi daud ¢ Fediistn porselidats cel $ sgwrhiGhriadeag f ast est
growth and a highest antibody titer. The selectéd cells were 20 grown in a
24-wel | Fﬂ&ﬂé-a%ﬁcﬂ?ﬁ?édQﬁt?ﬁ%.§éﬁ@ﬁr%ﬁﬂﬁﬁéPMﬂi%1%PQBtéﬁ@ ture flask
to a-concentration, of about 2 X 10%,cells[n1 and t he to&al vquPe was nmade

10 m . Aft EPTHCUDART oA oy B2¢goRhilus influenzae polyclona

antibody which dissolved in PBS containing 0.05 %

o\

sodium azide, (Biodesign, rabbit) was diluted to a
10 concentration of 10 pg/ml and poured,100 upl at a
time, into a separate 96-well plate and adsorbed
overnight at 4 °C.
After removal of the supernatant, 2Q0 pl 1 % FCS
solution (in PBS) were added and reacted and blocked
15 for 1 hour at room temperature. The supernatant was
removed and the product 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
20 of each species of microorganism to a concentration
of 0.3 % and then extracting the solution for 5
minutes at room temperature, were added to this and
reacted for 2 hours at room temperature. The
supernatant was removed and the product was further
25 washed with washing solution. Then 100 pl
peroxidase-labeled anti-ribosomal protein L7/L1l2

antibody solution at 5 Hg/ml were added and reacted
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days in 7 o COZ at 37 Cto a concentration oﬁglgx 106 220§§||5/”1’ t he
culture broth 100 mM, 1 x 106~cells/mM was t bottle for mass
cultivation which were grown in the sanme manner in a 75 cn2 49 14 January
20p3 flask. 100 m of a serumfree nedi um was added to the m xture, which
was incubated at 37 C fo,r two days while stirring. 200 ml of the

serum free nedi um was added again and the m xture was incubated for a 5
further two days. The culture broth was divided into four aliquot, the

ser umfreengdilurlqov@s dggogno te%%eg?rtoi on, f,ptlléogvg e'béﬁa.l@&HPaUa%” for two

days. After Turther addrtion of She serumtree nedi um the

cul ture brothowas ifigibahed fidafefayss WhesdOqculity g, DERiAgwas col | ected
and centrifuged at 10;000 rpmfor 15 mnutes to obtain ~ culfure

super nat ansot hati aoNt ey tRe1t argel aptibotyn Shkehddes addobi gn oft sodi um
azide to final concentration 0.1 % the culture supernatant was stored at 4
C. 100 m eaf ttike 15a5@! veiaet ONEakni2ng dheuassi Aadyrddmt was obt ai ned was
5-fold diluted with PBS and adsorbed in a Protein G columm (5 m bed,

Phar mad a) tang enastrede wi t A £3-ehedcoydbbuee iafn PBS00Thén lelNit edlfiuciccitrat e
buffer at a pH 3, the antibody fraction was recovered, and 20 nonocl onal
anti body preduceteby eddldhyi i sibar Wdse obtarhédn . ThtnpnobRerE 3t i bodi es
originati n% fromthe four hybrjdona clones were eval uated ‘according to the
O A net hod 2dds At bedsi ndPHSEEREOn of | nternational Patent Application

J Lai d- 25 (T - No. 5Q95. 65/1995. . ifi Ly, .t aA
nggﬁggsgorrglri sgg‘%graep’%é?ﬁgga%gsgé?e‘énsdﬁ‘stf% ebg r"gggﬁ n%fgﬁrgrﬁr\agtgdy f or

when monoclonal antibody derived from hybridoma HIRB-

10 2 was used as the enzyme-labeled antibody, all
strains of Haemophilus influénzae tested were
detected at a sensitivity of 10° bacteria/ml, while
reactivity of other bacteria belonging to the genus
Neisseria and other microorganisms could not be

15 detected, even at high concentrations of 108
bacteria/ml and therefore, antibody with specific
reactivity to Haemophilus influenzae can be obtained
by using monoclonal antibody to ribosomal protein
L7/L12.

20

25
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50 14 January 20p3 capture on a silicon maigrgggxing QOHHi” filmlayer of
silicon nitride, causing this substrate to r it i gen which is
an extract of mcroorganisnms for a prescribed period of tine, causing the
captured 5 antigen to react with an antibody (an anplification reagent)
which is an enzyne-| abel ed anti body, and finally adding a substrate
solution to produce a thin-film precipitate. The antigen-anti body reaction
can be judged visually by a degree of light 10 interference col or produced
in the precipitate. The nonocl onal anti body preparati on was used and

eval uated as a capture anti body to be i mobilized on a silicon wafer having
a silicon Apbdieded thin filmlayer in the OA method. Mreover, peroxidase
15 | abel ed AMEC-1 nonocl onal anti body which can non specifically react with
ri bosomal | proteins 27/L12 protein of a vaRestylt®$ oFfcDedreganisms |descri bed
in Referepce Exanple was used as the deteqtldntdddady/mThat is, enzyne

| abel i ng Was pertormed 1 n accordance 20 wth the nethod 1 n "Analytical

Bi ochem s H%éﬁ%§%£}8$3hm§¥ﬁgﬁz§%th thep 7 S-acetyl thi oacetjic acid

N- hydr oxy$ ccinimédg or, Q%len? usi ng hggi sh perogjdase (Sijgma G ade
V). In t h&3&6"REeactPord,” ohodf Shal ant *a PBS 25 contairling 0.05 o
sodi um azi #é aReP i fused Afiiyenz2eM HEPEBTGSH ® D) to atconcentrdtion of 10
~g/ M and| dcdetb @i dua dinfloonezaaf er wWhirgitds3a thin fil m51
Haemophilus influenzae ATCC8142 +
Haemophilus influenzae ATCC9833 +

Results of Detection
(10% cells/ml)

Neisseria meningitides ATCC13090 -
Nelisserlia lactamica ATCC30011 -
Neisseria mucosa ATCC35611 —
Neisseria sicca ATCC9913 -
Branhamella catarrharis ATCC25240 -
Neisseria gonorrhoeae ATCC9793 -
Escherichia coli ATCC25922 —
Klebsiella pneumoniae ATCC13883 -
5 (+: Positive; -: Negative)
Example 5

Cloning of ribosomal protein L7/L12 genes from
Streptococcus pneumponiae, mass expression in_

10 Escherichia coli and purification of the same protein
and preparation of monoclonal antibody to the same
protein

After inoculating an appropriate amount of

Streptococcus pneumoniae strain IIDS55 (obtained from
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14 January 2003 | ayer of silicon nitride, 50 HI t ati BBgat O Feact for 30
m nutes at room tenperature, followed by ms&q—nﬁﬁgﬁxdﬁ—sﬁ-l | ed water and
use. 15 ~1 of antigen solution, which had been 5 obtai ned by addi ng 0.5%
Triton X-100 to culture solutions of various species of mcroorgani snms and
t hen~extracting the solution for 5 mnutes at roomtenperature, was added
to the speci nen obtained in the above-described procedure and reacted for
10 10 mnutes at roomtenperature. Then, 15 pl of 20 ug/m

per oxi daserd lepel oa IAMEL 1 apt ischedyl Wes addadt and r.eaetredd®ied) Ahnutes.
After washing with distilled water, a substrate solution (KPL) was added,
15 ul at atbhepdardyaeactiddufrey nbedd amtextad $o0oELHS wlzeperature. The
product was washed with distilled water to judge the concentration of

det ecti on ¢ jhare ted afoFni@ndiqur of ihi gt intebatvenee By7 ndked Byes. As a
result, as shown in Table 2 it is clear that when nonocl onal anti body
derived fre®dAPBESIoHRe AVBP2Y M eps svepedsiedeinapt Tife RanffoBdyo @11

strains of Streptococcus pneunoni ae tested were detected at a sensitivity
of 106 °bact EFRa/ MO GRR FEALER i F t §PBE O HRR LBAYL &r i%a XOulIF Wotlbe

det 2ct ed a% a_hi gher._concentratjon_of 108 bacteria/m. Thus, the antibody
25 with speRPfPEHeE E??Vi ?ystdn t? EptBESc USSBRBIAGH 48 %as confirmed to
h b [ [ t {hody t ' . t ei

71 1z o e e 00 et R B ARebt s Suiih S Baacee e

monocl onal £art i2bggyn $PESI € 1@, $ 6 CRLACOCENS Qﬂ%‘é@fﬁ@@n@%a@een deposi ted
with National Institute of Bioscience and Human- Technol ogy, the Agency of 5

| ndust ri al dSeicenceedand TaehraldigyentheaM nissnypehdad ermassonall Trmde and
| ndustry, Japan, on July 28, 1999, with the disposition nunber FERM
BP- 68070 1buTdflsie. 2 Reenl B9 ofl Ded edt iSOy 106dcal s/ ) Stgéplococcus
pneunoni aeATCC27336- 1 - St r ept ococcus pneunoni ael | D554- 1 - St r ept ococcus
pneunoni aeF FEAS5-15R § BpfoEstlciisl pheksss aadde8568d dptotoughd v
pneunoni ael I.D557-f-§%r ept ococcusggneurmn,i ael | D558St r ept ococcus

r

pneunoni ael'FEEESS: r EPEoCHSARN phRlinBAiSaciT $1Ba3REs 1t dROBBLECTIUHE 108
|1 s/ M) Esgherd cdp |'ATCC2t§922-Et .

?gec:ll i _s?AT%%lS%?S?R;e%%%itl'ysa intt ug 93@%%8‘3&1}8I e‘bsieeﬂ'la

pneU”Dn'ae%?@Q%?@ﬁ?lN@ﬁﬁgﬁi@hgeeg%ﬁQﬁﬁggk#ggiﬁgg%gS§gig%ion and

| act am caATCC23970- Nei sseria meni ngi ti Pseudononas
aer ugi N9s aAHI R 8EB1F @UNBL 8¢ I RLOGRLUSAT CCLA386: St ARRAYHAGRGLE USo ¢

aur eusATCC25923- St rept ococcus pyogenesATCC19615-

10 minutes at 65 °C. Next, 700 pl chloroform-isocamyl
alcohol solution 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

20 using a microcentrifugation device and the agueous
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

25 scooped with a glass rod and transferred to a
different microcentrifuge tube containing 1 ml 70 %

ethanol (cooled to -20 °C).
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(+: Positive; . Negative) 53 4 Jaguar 20p3 } hugx rer 3/ Cl oni ng of

ri bosomal protein L7/L12 genes from Nei sserié—giﬁeﬁ—ﬁgeaeﬁ—, nMass expression
in Escherichia coli and purification of the same protein and 5 preparation
of nonocl onal antibody to the sane protein After inoculating an appropriate
amount of Nezsseria gonorrhoeae strain |1D821 (obtained from Tokyo

Uni versity School of Medicine Laboratories) in 10 a chocol ate agar culture
medium the strain was cultivated for 24 hours in a C02 incubator under

conditions of Fekrandne pPolich Q% JBRtQl&ES FHat sORAMYEs s

suspended in a TE buffer to a final concentration of approximately 5 x 109
CFU m . ~15t Appr,adoret ghyahdd dHe 0§ upBirs sSUSRENGREN gkt 1§ aneherieall. to a

m crocentrifugation tube and centrifuged for 2 mnutes at 10,000 rpm The
super nat anthaas acicsiciae dell. mIhe’ GGetli aenanels wasuapeirdecand B6é ul TE
buffer. Then 30 ~1 10 % SDS 20 and 3 ~1 20 ng/ M Proteinase K solution were
added and phodogghlwa #i gedtringedpérsi dn masei mdmbetesl. f@rcandithiter hour

at 37 C. Next, after adding 80 ~1 10 %cetyl trinethyl amoni um brom de/0.7
M Nad Ssol $eP&& NarfeR ® hoRadghSe 5T aingivief + hehpr 6@ddment ¥AS i ncubated for

10 mnutes at 65 C. Next, 700 pl chloroformisoanyl alcohol solution at a
vol une rat?ibséfg?’ 4 $As lec?déﬂPa'ﬁa Baffqr 15039k 2808 Sffrred welI. The

col v on Vg8 SILLT WOR] Lo S Bk 25 | £,00000 ERL gy O oL 12,000

rpmusing a mcrocentritugatio ion was

transfer r edoli o oW, IhCLaluba, s BoksoRapansl (49 Added Lahadgaction at

0.6-times its volume and ti e was Vi gorously shaken to form sedi nent of
the DNA. The twhi tees DNApSed BUM o ¥BR e3GAAWEMe Wlch it Ot 258 bed +and

transferred to a different microcentrifugation tube containing 1 m 70 10 %
et hanolo (caoloatht 00 £20N@) or RNA, "Molecular cloning: A
laboratory manual,"” 1989, Eds. Sambrook, J., Fritsch,
E.F., and Maniatis, T., Cold Spring Harbor Laboratory
Press.
PCR was performed using 10 ng of this genamic
15 DNA. Taqg polymerase (Takara Co., ltd., code ROO0O1lA)
was employed for PCR. Then 5 pl of buffer attached
to enzyme, 4 pl dNTP mixture attached to enzyme, and
200 pmol each of synthetic oligonucleotide C shown in
Sequence No. 13 of the Sequence Table and synthetic
20 oligonucleotide D shown in Sequence No. 14 of the
Sequence table were added to the enzyme to bring the
final volume to 50 nl.
- This mixture was cycled S5 times with a TaKaRa PCR
Thermal Cycler 480 for 1 minute at 95 °C, 2 minutes
25 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 °C,

and 3 minutes at 72 °C. Electrophoresis was performed
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Next, the product was centrifuged for 5 m nq_gsJ%;]%%ﬁgOp@ogpm and the
supernatant was gently renoved. Then anot her nol was added
and the product was centrifuged for 5 nore m nutes. 15 Once the supernat ant
had been renoved, the sedinent was dissolved in 100 ul TE buffer to obtain
the DNA solution. The concentration of the genom c DNA sol uti on was
determ ned quantitatively in accordance with E5, Spectrophotonetric
determ nation 20 of the amount of DNA or RNA, "Ml ecul ar cloning: A

| abor at or yimahuél ¥ aA9B8c sEdgel Sasmbngoksone , o Frthdsh PER Fprodnd tvani ati s,
T., Cold Spring Harbor Laboratory Press. PCR was performed using 10 ng of
. this gendhih&s2% mucPORawas et f oraddiasi gt Tag thdldinem abeoptsiear a Co.
Ltd., code ROOLA). Then, 5 ul of a buffer attached to enzi/ma, 4 ~Z1 of a
dNTP mi xt ufBikemaGreie 560 - 14 Yhnbaprpd2003s ¢ 6V edz sle mndl boe vidieeach of

synthetic oli %onucl eotide E shown in Sequence No. 15 of thi Segtbg ce Table
and synt hef #¥ SoliQomRR f 26M FEBE ShAGR P SeglicAPE N L1 MBL B vt 1} gﬁﬁjence

Tabl e, [ 5.designed b d t i | tein, L7/L12 DNA
cequendh of INA-sadiT 6 boNOBAIORIE ab Rt T FORLFA &AL HIFGPRa | on

Gkl ah [ ' . h ject Lscl ic DNA
at ) becatee el T kgl PR RRR XA Ce R g e PR PR DA ¢

sequence OEeQIMm@_éCE%F ha,s wer gqadded t@eihsn%nwiﬁpngr kNG he final
volunme to 50 ul. This mxture waS cycled 5 tineswth a TaKaRa PCR Ther nal

Cycl er 480eftoridithanbrendlddS&s 2aHMd@Sohd .at a0 Lppassdihatidiges at 72
C and was then cycled 25 times for 1 mnute at 95 C, 2 mnutes at 60 C, and
3 mnutes &7/ bEhdctwagphowesbs twargrer toemegeli n 1Thig dgardseagel using
some of this PCR product. This product was then stained with ethidium

br oni dé0 20 PN hbheded tho. SuprgcP landt dbasryEP undekdu) t RBBA ote®Prays to
confirmanplification of approximately 400 by cDNA. Af,t%r (di gestion
treatment WtHEFEES il&qcbrgé%ﬁﬁﬁﬁﬂ]eag%gaBg‘ﬁ'lﬁﬂlaa)nd YROFD 1%t rophoresi s
was perfor rreodmi er..lSal%va ar ose gel and staining with 25 ethidi um brom de
was carried out: - An appr oxf nﬁt‘ely 370 by band was cut out fromthe gel.

Thi's band was pugy {§edaWel B U5 £CQL A TAKAL B3 68 ' d-1dh ) e 3PS 8L 26

vector for the desired molecule, which caﬂ express

15 fused protein with GST protein, by insertion of the
desired gene fragment into the appropriate
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

20 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.)

25 semi-sold culture plate containing 50 pg/ml
ampicillin (Sigma). The plate was then set aside at

37°C for 12 hours and the colonies that grew were
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14 January 2003 inserted into pGEX-4T-1 (Ph i b§@31 S a conmer ci al
vector. Actually, vector pGEX-4T-1 and the a{ﬁ&&ﬁﬁa 61 e m xed together

at a nolar ratio of 1:3 and DNA was inserted into the vector with T4 DNA 5
ligase (Invitrogen Co.). Vector pGEX-4T-1 into which DNA had been inserted
was genetically introduced to Escherichia coli One-Shot Conpetent Cells
(I'nvitrogen Co., Ltd.) and then inoculated in a plate of L-Broth (Takara
Co., Ltd.) sem -sold culture plate containing 10 50 ug/m anmpicillin

(Sigme). Thelrlaieivas thesetaddi 4o AduBdredf amtl? howrsramaddre col onies
that grew were selected at random and inoculated into 2ml. L-Broth liquid

cul ture nedigmicbntal Burg tded Sake cooncent iatl awheofsatpi cil lin. Shake
cultivation was 15 perforned at 37C for ,8 hours and the bacteria was
recover ed anddadret phadpind ofasamsepaidtlech usi agaWezandl dMwapiep iwkrsaccor dance
with the attached literature. The plasm d was cleaved with restriction
endonucl ead€ Barnefhert. Ihserfevn8ohosisl POR phediacwasiaovesnfirmed by

cutting_ out approximtely 370 b?( DNA. The base sequence of the DNA that had
i- f

been i nder CEFINERT Bt &NF e uBLAG ™Sl dW@Fof@P xR e?Hi HAELPGh '0¥23RE base
sequence of,.the inser

d DNA f t. f d i he 25
FI uor escen r@e%ﬁ%ﬁcé&ﬁoc‘fm%?)l %ggnépﬁggﬁ%rr%gg%egiéﬁg thsegrrpl'e was
d i M, . ti T i nat i Ki t
Cront 1 ed 570 SagRSEAS e BERE IS UL (6B AL T, Tl
sol uti on, 4:&1'5'1”igz_il?)rrpr@ﬂ&&ng'ég_né%gs@t?gmﬁlgméﬂl (EhBeq R &pd 6.5 ul

tenpl ate DNA for sequencing at O. ug/ul were added to a mcrotube with a
capacity ofsdi® ptCRS prudut¥xedasAldedsl apmaed gy Wwiht1eQ Wutr neral oil, PCR
anplification was perfornmed for 25 cycles, where one cycle consisted of 30
secondsfat G Gpxibhagerionds’at b YA andThembad @ssajuéd @ dhetpeoduct was
then kept at 4 C for 5 mnutes. After the 10 reaction was conpleted, 80 ~1
sterilized IR ethatternafsbafded nRr selr vad dheephéacst wisngeffdid uged
and the aquepus | ayer was extracted 3 times with phenol -chloroform Ten
microliters<8°RFfsodi um acet at e (pH 5.2) and 300 ul ethanol were added to

igomlﬁu'ltjlesagre?(ﬁ%kaéﬁ‘ﬂ‘él?aadﬂc?;éi érﬁg(%.heﬂgagreo%%céug\r@get Q%n t%eent rifuged for

inserted DNA fragment was performed using the

15 Fluorescence Sequencer of Applied Biosystems. The
sequence sample was prepared using PRISM, Ready
Reaction Dye Terminator Cycle Sequencing Kit (Applied
Biosystems). First, 9.5 pl reaction stock solution,
4.0 pl T7 promoter primer at 0.8 pmol/ul (Gibco BRL)

20 and 6.5 pl of template DNA for sequencing at 0.16
ng/ul were added to a microtube with a capacity of
0.5 ml, mixed and superposed with 100 pl mineral oil.
PCR amplification was performed for 25 cycles, where
one cycle consisted of 30 seconds at 96 °C, 15

25 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 pul sterilized pure water
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14000 rpm and the sedi nent was recovered. On gi was washed with
75 %ethanol, it was dried under a vacuum f i1 &Qﬁ‘uéﬁ %agobt ain the
sequenci ng 20 sanple. The sequenci ng sanpl e was dissolved in formam de
containing 4 ul 10 mM EDTA and denatured for 2 mnutes at 90 C. This was
then cooled in ice and submtted to sequencing. One of the 5 clones

obt ai ned had honol ogy of the sequence with the probe 25 used for PCR In
addi ti on, DNA sequences extrenely simlar to the gene sequence of ribosomal
protein L7wk%2 ageiwd odntihe tdihesd ni crher gatd Sast ars exampkefug@d 14
January 2003 Haenophil us influenzae, were discovered. The entire base
sequence apdd Hheoxqesposdilay ani Fesacixt sequedcd ofimbde stirct ural gene
noi ety are_as shown in Sequence No. 21 and No. 22 of the Sequence Table. 5
Thi s gene Phaegktckleapifp odesTeor miidysbhbrpr 6t éf nSeILBM2 gene of

Nei sseri a gonorrhoeaE. Nei sseria gaonorrhoeae fusion GST ribosone protein
L7/ L12 prep&cshby (RE sarfd mdiflod 0% Hh EkBaprd >kl 8BE&chdéP us? g t he

Nei sserjéa gﬁ{lorrhoeae fusion 10 GST ribosomal protein L7/L12 expression
vector Tondty RYRECHA. LAYE WedAFS e $dr e, TRYbA CEt F&i®n -3, which

pr oduces n%%%cégpgggggt it%ordyl omriinl:e1 somal prrgtoei L7/ letglfnlewegéi eria

gonor r hoea€,” was  obfalned in 15 acco Tants Wtk the Ref RS anpl e 3.

Exanpl e 8 Reacs onzgh Wnroclpoak it bedy Llal JEAFL sl I ol sl
protein L7/L12 of Neisseria gonorrhoeae, wth Neisseria_gonorrhoeae and
other mcroM¥Pank8RBwas washed with 75 % ethanol, it was dried
under a vacuum for 2 minutes to obtain the sequencing
10 sample. The sequencing sample was dissolved ‘in
formamide containing 4 pl 10 mM EDTA and denatured
for 2 minutes at 90 °C. This was then cooled in ice
and submitted to sequencing.
One of the 7 clones obtained had homology of the
15 sequence with the probe used for PCR. In addition,
DNA sequences extremely similar to the gene sequence
of ribosomal protein L7/L12 gene of the other
microorganisms, for example, Neisseria gonorrhoeae,
were discovered. The entire base sequence and the
20 corresponding amino acid 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/L12.
25 50 ml Escherichia coli into which expression
vector had been inserted was cultivated overnight in

a two~fold concentration YT medium at 37 °C. Then,
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20 Monocl onal anti body was produced and recoygers 4 glance with

st andard net hods using the positive hybrido —3-0bt ai ned as
previ ously described. Basically, 5 x 106 cells (in PBS) that had been 25
subcul tured using RPM 1640 cul ture nedi um (containing 10 % FCS) were
intraperitoneally injected into Balb/C mce that had been intraperitoneally
59 14 January 2003 injected with 0.5 m Pristane 2 weeks earlier. Ascites
was ‘recovered 3 weeks | ater and the centrifugati on supernatant was

obt ai ned. 4b@ sl ub f onheordvwsd Nf diydakiorioselyt bhati omasy 5 mbtidumediams adsor bed
ina Protein A colum (5 m bed, Pharnmacia) and washed with 3-bed vol une of
PBS. Then gleatteztwath3d@i *Catfe hu¥ feouat. pH¥ @, mi he farthiebdycheaéribdr® was
recovered and the nonoclonal antibody that was produced by each hybridonma
was obt ai ne@li10s The tiemoctontl hadt ety gulibie® §eénPVYRENGIRE: 3¥&§bri doma
was used in ELI SA. The sandw ch_assay nethod was used tqQ assess the

monocl| onal 1&Ht5HWGSATHE rbrdcPodnRT ¢ bBdy HaRan Waen BrefeEd has used as
-1 | ed ti.body. 15 bei hem cal ly_ b d j . That

G Canahe LI | 8 NS S Vor A T BcEordnnde I cit rnbdflePogdgce T

" Anal yti cal pi i stry”. 132 (1983) .. 68- 73, il t .

S gge%/y: fﬁﬁggggfﬁgmag%gyﬁh@‘g?%éyggc@cian‘?%i égl}@olr‘&b‘%% i %gggg?&? IE-)&Fsegzadi sh

20 peroxi dase {Si gnen & 8de, e BY TR, of LRG Lld SAfEaEHBaES@! uti on
of comercial anti-NeisSeria gonorrhoeae polyclonal antibody in PBS

cont ai ni ng & 06&nsedidigazi da( Yustat , chadpizsovas dnldutachtpiduged
concentration of 10 ~g/m and poured, 100 ~| at a 25 tine, into a separate
96-wel | pl ater and adsorbes avesnidghtrain .4 Che Abtpernemave] wist he

supernatant, 200 ul 1 60
10 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 pl 1 M

X

MgCl, were added and transferred to a plastic tube.

15 Sonication was performed 1 minute x 5 times while ice
cold. The product was centrifuged for 15 minutes at
12,000 rpm and the supernatant was recovered.

Next, the aforementioned supernatant was adsorbed
on a glutathione sepharose column (manufactured by

20 Pharmacia) conditioned with PBS. Then, the column
was washed with PBS three times the bed volume.
Elution was performed with 50 mM Tris-HCl at a pH of
8.0 containing 10 mM glutathione. The protein
content in the fraction was determined by the pigment

25 bonding method (Bradford method; BioRad Co.) and the
main fraction was acquired. The main fraction was

dialyzed three times against 3 L PBS.
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14 January 2003 bovi ne serum al bum n solutioE!dgn Egga ¥gpg added and
reacted for 1 hour and bl ocked at room tenpe : er nat ant was
renoved and the product was washed with washing solution (0.02 ~ Tween 20,
PBS). 5 One-hundred microliters of antigen solution, which had been

obtai ned by adding Triton X-100 to culture solutions~of each species of

m croorgani sns to a concentration of 0.3 % and then extracting the sol ution
for 5 mnutes at roomtenperature, were 10 added to this and reacted for 2

hours at room tenper aiure. cThawipervataalr Wt £IMYed T the pxaduct was
further washed wi th washing solution. Then 100 ul peroxidase-| abel ed

anti-ribosakal (pwwteln)l7/112 anNelady 1sOIwMi aoTal, SSng/ 10 wer @ Xided and
15 reacted for 1 hour at roomtenperature. The supernatant was renoved and
t he producvwasasadwsetetowilith mashifnd swi il oro 1TVB (KPLE s$bleuti on was added,
100 ul at a tine, and reacted for 20 mnutes at roomtenperature. After

col orationreotuing NSSulfus ien2@ ide shoet epaddein oL37 &3 2t-hel $@akti on.
Absor bance at 450 nm was determned. As a result, as shown in Table 3 it is

clear that Atheh WOHSCFERAC bhe i BBdY irrs3e8 (PGRAMDF LHERE GBRB 3 was used

th -1 abel ed antibody, all 25 strai f . Nei ' h
ast od vor & TTBEEAE SOMPLBALI I (5758 206 2009%/ R WA TRabhi 91 Ly of

other speciogs (el gl pg+LO dile G8RURIN SFCELBANE s onkd HIUAL ¥, 2003

L7/L12.

The reaction solution was passed through a
10 glutathione sepharose column which had been
conditioned with PBS. The solution coming out from
the column was recovered. One-bed volume of PBS was
passed through and also recovered. Purity of the
purified ribosomal protein L7/L12 that was obtained
15 was confirmed by electrophoresis to be approximately
90 %, showing that a purity satisfactory for an
immunogen could be guaranteed.
First, 100 png protein antigen of ribosomal
protein L7/L12 of Streptococcus pneumoniae was
20 dissolved in 200 pl PBS and then 200 unl 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 intraperitoneally
25 injected after 2 weeks, after 4 weeks, and after 6
weeks. A two-fold concentration antigen emulsion was

further injected intraperitoneally after 10 weeks and
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ot her m croorgani sns coul d not be detected, gxegaﬁha§xhbgb3poncentrations

of 108 cells/mM and therefore, antibody with ivity to

Nei sseri a gonorrhoeae can be obtai ned by using nonocl onal antibody to

ri bosomal protein L7/L12. Table 3 Results of Detection (106 cells/m)

Nei sseri agonor r hoeaeATCCO793Nei sseri agonorr hoeaeATCC19424-1 - Nei sseri agonorr
hoeae ATCC27628Nei sseri agonor r hoeaeATCC27629Nei sser i agonor r hoeaeATCC27630- | -
Nei sseri agonor r hoeaeATCC27631~- Nei sseri agonor r hoeaeATCC27632- f - Nei sseri agon

or r hoeaeATOER 2633 4 Nek SR8 | AGONIOr & HRRRGALI3554L1-Ne] SP ek ag0RGHIdweaeATCC3
5542-f - Nei sseri agonorr hoeaeATCCA43069Nei sseri agonor r hoeaeA 3070- ~- Nei sser

i agonor r hoeReAFGHPL2bmmesid 4 51 6h Belecd hpnitt@a ced | sémh) tNejisseri a
meni ngi ti des Nei sseria |actam ca Neisseria- nucosa Nei sseria sicca ATCCL13090
ATCC30011 ATCC3AG1E ATOCINGBgATGCIORENnATQCLO2107 ATZEL3mMA2 2 ATCEC1 8883
Branhamel | a catarrharis Haenophilus influenzae Escherichia coli Klebsiella
pneunoni ael®d &plemsicevds fuidegative), 62hichdhdanusren 2008oBearrsl e 9
Acquisition of ant-ribosomal protein L7/L12 nonoclonal antibody specific to
genus Nei s36ERE 5CALLEr iifocul alRAG dmhepr Gpve atiexbwbanwast Nei sseria
gonorrhoeae strajn 11D821 (obtained from Tokyo University School of

Medi ci ne L&SOYE bFPESE ifP G ThBEBMASS afhr 1A% R neBAumP® he strain was
cultivated for 24 haour n a,CoZ i ncu under. 10 conditions of. 37 C and

i t
R L e LB e T e G A e g - IR R

final concgntyahion of approxinmately 5 x 109 CFU m . Approximately 1.5 ni
of this suspension was transferred to a mcrocentrifugation tube and 15

centrifuged for hanpybesmal Jdy PO0uLRM dhe supar nal #bnWas (& scarded. The
sedi rent was resuspended in 567 ul TE buffer. Then 30 ul 10 % SDS and 3 u

20 ng/ b Proddtea hase KysodwltOmawdion aslifedeand 408 oHgsy imwxedh Fhe
suspensi on was i ncubated 20 for another hour at 37 C. Next, after adding 80
ul 10 % cetRAMIr Leetthyduhtupai meadirowi deh®.aA M MNaCL0sél itdHn and t hor oughl y
m xi ng the product, it was incubated for 10 minutes at 65 C. Next, 700 ul
chl or of or m3&baAYR tNDheR 1 §oPEADIH Bt PEXGIUNRI T &t W6 )5 JFeDere was added

d sti d .. T | uti trif df 5 m nut whi | [
and stirred el | ¢ The Soluthon was, S0t L4950, 1015 N £3; (N § el ng

mM azaguanine, 0.5 pg/ml MC-210, and 10 % FCS for 1
15 weeks, and then further cultivating the cell strain
for 1 week with an RPMI 1640 medium containing 1d %
FCS. 30 ml of RPMI 1640 culture medium 50 ml that had
been kept at 37 °C was added to the mixed cell sample
and centrifuged at 1,500 rpm. After removal of the
20 supernatant, 1 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
gdded and the solution was vigorously mixed for
approximately 5 minutes as it was suctioned and
25 evacuated using a sterile pipette.
After centrifugation for 5 minutes at 1,000 rpm

and removal of the supernatant, 30 ml HAT medium were
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14 January 2003 m crocentrifugation device awd! tcpe aguegéb:ggracti on was
transferred to a new m crotube. |sopropanol fraction at
0.6-tinmes its volunme and the tube was vigorously shaken to form sedi nent of
the 5 DNA. The white DNA sedi nent was scooped with a glass.rod and"
transferred to a different mcrocentrifugation tube containing 1 m 70 %
et hanol (cooled to -20 C). Next, the product was centrifuged for 5 m nutes
10 at 10,000 rpm and the supernatant was gently renoved. Then another 1 m

70 % et hanghoues cafldeds agd e L oduch s, centbuasyl dof Somore mi nutes,

Once the supernatant been renobve sedi ment was dissolved in 100 ul

TE buffer tgiehyain the, PNANLS SQLUTLQR. skhie- foaCentnatieDsekmt A& genom ¢
DNA sol ution. was determ ned quantitatively in accordance with E5,

Spect r ophot REBt i Hed e 0, natl oft 0h kthecanouRt o0k BINA-w& 1 RNAu 1"t ecul ar
cloning: A laboratory manual," 1989, Eds. Sanbrook, J., Fritsch, 20 E. F.,

and Mani atp3athk ,ardl dubpriiveg dar har 3l7alfgr airodgyr Press.CABCR wesT per f or ned
using 10 ng of this genom c DNA. Taqg pol ynerase (Takara Co., Ltd., code
ROO A) Wwasmerpluayetk $ oadBER , Theh, M8 wt buf témneat tcachzayt & 25 ereeyne, 4 ul
dNTP m xture attached to enzynme, and 200 pnol each of synthetic

ol i gonucl eBeiede E amdwheiek Sequence No. 15 of the Sequence Tabl e and

synthetic 64 14 January 20Q3 oligonucl eotide F shown in_ Sequence No. 16
of the Sequencel¥&M e, “hhi €F et et U2Ei §ACH REREYCEA (R riBBSERE protein

L7/ L12 DNA ence of Neisseria gonorr a ired from.l nternet

o ot | R S MES Bl R L ROy ROEER SRRl b cet

di scl osed S ) c ecsl.mil.arl it j protein
L7/L12 DNAggLeque%l?‘é\lﬁog%gtachee?@bgg?grl?a,ége?gkghgfé%c%egﬁzﬁﬁﬁgggbri ng

the final Mw@wedwnulyséoc_mtsairﬂaxﬁgr@.0@8 LY£h&duh Hmse Wi th a TaKaRa
PCR Thermal Cycler 480 for 1 mnute at 95 C 2 mnutes at 50 C, and 3

m nut es at diZ.xaddtwad @ hen/nychwed5psuaes ,f Arod pilnatte att DbeC, 2
mnutes at 60 C, and 3 mnutes at 72 C. El ectrophoresis was perforned
into separate 96-well plates and adsorbed overnight
at 4 °C. After removal of the supernatant, 200 pl 1 %
bovine serum albumin solution (in PBS) were added and
15 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 pl of a culture solution of fusion cells
was added and reacted for two hours at room
20 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 S50 ng/ml was added and reacted
for one hour at room temperature. The supernatant
25 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.
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15 in 1.5 o agarose gel using sone of this P@ éza%qlgﬁ%; 2%3'3 product was
then stained with ethidiumbromde (N kon Ge — : d observed
under ultraviolet rays to confirmanplification of approxi mtely 400 by
CDNA. After digestion treatnent with restriction 20 endonucl eases BanH and
Xhol, el ectrophoresis was perforned in 1.5 % agarose gel and staining with
et hi di um brom de was carried out. An approximtely 370 by band was cut out
fromthe gel. This band was purified with SuprecOl (Takara Co., Ltd.) and
then 25 i nsetked ddit®r PEEENGP-110 d Phar nagi ajul wikelk iaxc id coewer eidaedect or.
This same vector can function as an expression vector for the desirted

nol ecul e, whi sltdfb thd4rgaruaron 2008bsanrtexpresstf S provesn with GST
protein, by insertion of the desired gene fragnment into the appropriate
restricti oRe&eduonire¢@ase site. Actually, vector pGEX-6P-1 and the previous
DNA were m xed 5 together at a nolar ratio of 1:5 and DNA was inserted into
the vector withAF43DNR IV hsePOISiViiYegeRr d® )thakctsrGFEXK-8PLR i nto which
DNA had. been_ i nserted was genet%gal |y introduced to Escherichia coli

One- Shot CRAPEEHT2 EcPFOtEMYi kT 6hér cRreLEgtpcdff «+ neANf3 5dtdl ated in a
late of L-Broth (Tak Co., ltd. i -sold cult t i ni ng 50

g anpi BESHTTCS: BamEnoride bt PEYAce® { PR o 3o e GEOAE 37 10 A b1 212 hour
and the col oni e%{g&{kﬂ%g&iésw \Qﬁree S&f g6t 8¢ %% %QQ%&% i nogukated d n]E'O 2 m

L-Broth 15 |i qui ur e medi um cont ai ni ng same concentration o

anpi ci | 1'i nre3haker el binvatd O 188 RS f0f PRApAlr Hedifinr i8 how s-@adit he
bacteria was recovered and the plasm d was separated using Wzard M niprep
in accordapdeasitibd pheatait acted FulserdtmeeiurO tHier phadnbéess cl eaved with
restriction endonucl ease BanHl / Xhol. Insertion of said PCR product was
confirnitd ylutvangdowta appt britest of ytB78nbH DMedThe Kase segquénce of the
DNA that had been inserted was determ ned using said clone. 25

Det er mi nat i »E PHhe APRRO¥bPaERY 040t Ae lilsdark e ONADEdHERE Inas

performed usjn he Fl.uorescence Sequencer of Applied Biosystens. The 66
14 Januarywz’o?)lg igquéﬁé‘éwfa‘?ﬁT%l%g‘%b’r%%aFEéfrﬁﬁcﬁgc?’H’éwuﬁﬁ%acti on
Dye Term nat or cle Seguenci ng Kit, £ Appli.ed Bj osyste . Fir 9.5 ul
reaction stlo%ktgr\él lﬁit%l 6‘%{‘?‘911‘%’6 art 7 %ér éengflel_r CpL%BH‘r% eatpr%?%e 'pm)?lﬁal (&zbco
BRL) 5 and & p1yl ol &l ec DALY £68UGNCIdU AL, 0- 36 ug/ Wnder ecadded o a

m crotube wth a capacity of 0.5 m and m xed. Arter layering with 100 ul

m ner aly50i lgoPERtamd fégayi gn s perdor 88 ityd25a e¥ehaxy wherenene cycle
consi sted of 30 seconds at 96 C, 15 10 seconds at 55 C, an(¥4 m nutes at 60
C. The prodeelture supernatant was determined by the
aforementioned ELISA method and the cells that showed
a positive reaction with ribosomal protein L7/L12
were recovered.
20 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
25 ribosomal protein L7/L12 of Streptococcus pneumoniae,

with Streptococcus pneumoniae and other

microorganisms
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was then kept at 4 Cfor 5 mnutes. After thg  eaghis fonpleted, 80 ul
sterilized pure water was added and sti rred.iﬁm'gm:fs centrifuged
and the aqueous | ayer was extracted 3 tinmes with 15 phenol-chloroform Ten
mcroliters 3 Msodiumacetate (pH 5.2) and 300 ul ethanol were added to
100 ul the aqueous | ayer and stirred. The product was then centrifuged for
15 mnutes at roomtenperature and 14000 rpm and the sedi nent was
recovered. Once 20 the sedinment was washed with 75 %ethanol, it was dried
under a vacuumAoRopofrRas edtdedn VRS JEReneesy uhprecoyraed

sequenci ng, sanpl e was di ssolved in formam de containing 4 ul 10 nmM EDTA and
denat ur ed #Br 28 GATIRBSSat¥ gt S tFRAQ shm e RBR IS LoHdIEd tY i ce and

submitted to sequencjng. .One of t 4 ¢l ones aobtai ned had hgonol ogy of the
sequence WPRM ‘_’eprllaﬁg’rdggﬂ“?o?eggi qcbnt%aaﬁdi o° BYSViPASrahuary 2003 DNA
sequences extrenely.simlar to the gene sequence of ribosomal protein
L7/L12 genge%f:%?lﬁoeé/%t her m croorgani sns, for exanple, Haenophil us

i nf | , i s T i t
oflsengac, werSpdisEaveL oy The PILTGEylpe SERCIGE SOALIES

shown in Sgguenae (DoNeai3li@gdibos 329f {he Seapepes Takle-a This gene

fragment clearly codes for Neisseria gonorrhoeae ribosomal protein L7/L12.

10 50 m Egehein-chiaecalddiith 0t Whialhexpg egsii@? veatiy/had hegn i msett ed
was cultivated overnight in a two-fold concentration YT nmediumat 37 C.

Then, 450nteqfl ¢ heltwarfdl3 goncéntéalisgmlYTimedisumntascdieated at 37 C for
1 hour. 50 nl of the Escherichia 15 coli solution that had been cultivated
overni ght Vidfsks r odonded-h® 468al ofotimeawarscmendeofedhnediufiteAft er
cultivation for one hour at 37 C, '100 ul SO0 nmM | PTG was introducoed and
cul tivaledcrdrlst weges &ows EorTHe 19 odude YWasi® hén %r &werted® AndC -

i ntroduced 20 250 m each to a centrifugation tube and centrifu for 20

. e
mi nut es at 2SGOE* ¥ P PR sEpRFAaTENt ERRs L drsdaryeBPEsd af s%BFgégai 25 m
each 50 rr1\/|Triu]$-H01 at algH ofd 7.4 anﬂﬁﬁ%siks buffe;}.c nt ai nj ng 2658%
sucrose. 25Ut h&PforsE T 955892 MARE NPL2G Kend- A 2B diC . SF MyS Y SESt e added

and 1 ranst erfad L01R 1 ASECpLYRa PO §AY Yk yBEcRY (RS Lnli nute x 5

cells diluted to 2 x 10° cells/ml grow to 2 x 10°

15 cells/ml in 3 to 4 days, thereby adapting the cells
with the serum-free medium. Next, cloning was
performed in a 96-well plate for bacteria cultivation
to select cells exhibiting fastest growth and a
highest antibody titer. The selected cells were

20 grown in a 24-well plate and diluted with a serum-
free medium in a 25 cm? culture flask to a
concentration of about 2 x 10° 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 of 1 x 108

25 cells/ml, the culture broth 100 ml, 1 x 10% cells/ml
was transferred to a bottle for mass cultivation

which were grown in the same manner in a 75 cm®
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14 January 2003 cold. The product was centri f!ﬁ%%{ﬂrgﬁi’%dg nutes at 12, 000

rpm and the supernatant was recovered. Next, roned super nat ant
was adsorbed on a gl utathi one sepharose col um (nanufactured by 5

Phar maci a) conditioned with PBS. Then, the colum was washed with PBS three
times the bed volume. Elution was performed with 50 mM Tris-HCL at a pH of
8.0 containing 10 mM gl ut at hi one. The protein content in the fraction was
det ermi ned_by the pignent bonding 10 net hod (Bradford nethod;. BioRad Co.)
and the nefh2fkact ild WBS 8&q@ rEBTumnd GRE MERABT o Swdd8rS ¥ ed three

ti inst 3L PBS. 1 ni of | buf f j ni pg_500 mM Tri sHCL
(pH 7.0) - AREGTPAERFS < 1BNHMEDIAS SHFURAFREDTE 15 weie HOBCH"Po 10 m of 1
/'m sol uti £t | ting GSTfusi i | in L7/112 100
T2 Tor 72 ped% bR, S8R B 0ak0¥( M b L BPod T PG Rac e EDMbany)
furthey_ad d ted at 4 C t. th ' f
(i bosomal 5o Acnod R Hfc e PeRSERl Belon TelPRs L E Y buoh o

gl ut at Iy one,sephay opgocalym whigh bad dieen sondiy neda it dBS; n Ihe

sol uti on com ng ou um was recovered. vol unme of PBS
was 25 pasged rt W pughoand 13l S0sEeaave e RUAIitY Qfath8gRWd fi&deriROSOMEI

protein L7/L12 that was obtai ned was confirned by el ectrophoresis to be
appr oxi mat pby tG%n, l4odarwady BP03ncubation for two days. After
further addition of 400 ml of the serum-free medium,
the culture broth was incubated for 6 days. The
10 culture broth was collected and centrifuged at 10;000
rpm for 15 minutes to obtain & culture supernatant
that contain the target antibody. After the addition
0of sodium azide to final concentration 0.1 %, the
culture supernatant was stored at 4 °C. 100 ml of the
15 solution containing the antibody that was obtained
was 5-fold diluted with PBS and adsorbed in a Protein
G column (5 ml bed, Pharmacia) and washed with 3-bed
volume of PBS. Then eluted with citrate buffer at =&
pH 3, the antibody fraction was recovered, and
20 monoclonal antibody produced by each hybridoma was
obtained. The monoclonal antibodies originating from
the four hybridoma clones were evaluated according to
the OIA method described in Publication of
International Patent Application Japanese Laid-open
25 (Toku-Hyou) No. 509565/1995.
Specifically, the OIA method comprises preparing

a reactive substrate by reacting an antibody for
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90 % showing that a purity satisfactory for .gn 4 poul d be
guaranteed. First, 100 ug protein antigen ofI% Ja @%d%% n L7/ L12 of
Nei sseri a gonorrhoeae was dissolved 5 in 200 ul PBS and then 200 u
Freund's conpl ete adjuvant was added and m xed and emul sification was
performed. 200 ul was intraperitoneally injected to i nmunize mce. Then,
the sanme emul sion antigen.was intraperitoneally injected after 2 weeks,
after 4 10 weeks, and after 6 weeks. A two-fold concentration antigen

enul si on wedptureheyni aj sdtlad-omt vafer ttoreahby aaftikinldiieeksayed after 14
weeks. The spl een was excised 3 days after the final ' imunization and
subnmitted 8 €dlliigeri patrisiertepusticrdughiy mMubsgrate *@ 582FEbna cells
per 108 spleen cells frommce, which had been recovered aseptically, in a
gl ass t ubeWifhe 3R x3FeORAs HehEhi Ay fOX LS AR thuR EsMAC TSI PHPRAC t he

super nat ant was di scarded. The cells were thoroughly ' 20 mixed . The
o o GofPE gsREToF fabi9d (DRF SRNAE Bhia ndiF byl ag) ERACTAt BF Sl |

in NS-1 with an RPM_ 1640 di i ni_ng ,10. % FCS
cul 11 vt i ngT LR B BAUCE eyt WAL R S5 Bk bDBEbor 35> BB T bOlsi ng an

P 100 IRUAEPTLALING 0 43 WAARLRAY LD Sl 248 and 10

hen furt I vat'rng celT"strain 14

January 2003400 4 488K M LD 80nERYa 010 TRA LUR COBt B840 FCS. 30

of RPM 1640 c re nedium 50 m that had bee ept at was added to

the m xed %%'ﬂn$ﬂﬂpﬂnegm:§§ﬂﬁéitfeuge@k‘@é An%QQ P ntAblRly readyaloef the 5
supernatant, 1 m 50 % pol yet hyl ene gl ycol that had been kept at 37 C was

added and sftairr rneel § adg2driwuseallly My RPMdeldde nedi udéept at 37 C was
added and the solution was vigorously m xed for approximately 5 mnutes as
it waslguctindredf andneeactat ed promwecdd smerilie pikpetifg, tate.
The monoclonal antibody preparation was used and
evaluated as a capture antibody to be immobilized on
a silicon wafer having a silicon nitride thin film
layer in the OIA method. Moreover, peroxidase-

15 labeled AMGC-1 monoclonal antibody which can non-
specifically react with ribosomal proteins L7/L12
protein of a variety of microorganisms described in
Reference Example was used as the detect antibody.

That is, enzyme labeling was performed in accordance

20 with the method in "Analytical Biochemistry" 132
(1983), 68-73 with the reagent S-acetylthioacetic
acid N-hydroxysuccinimide for binding using
horseradish peroxidase (Sigma Grade VI).

In the OIA reaction, monoclonal antibody in a PBS

25 containing 0.05 % sodium azide was diluted with 0.1 M
HEPES (pH 8.0) to a concentration of 10 pg/ml and

added onto a silicone wafer which has a thin film
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After centrifugation for 5 mnutes at 1,000 rp nd rem@6% of the
supernatant, 30 ml HAT cul ture nedi um were a&agéﬁw-ng—?%e cel |
concentration to 5 x 106 cells/m. This mxture was stirred till 15 uniform
and then poured, 0.1 ml at atime, into a 96well culture plate and
cultivated at 37 C under 7 % C02. HAT nedi um was added, 0.1 nl at a tine,
on Day 1 and at Week 1 and Week 2. Then the cells that had produced the
desired 20 anti body were assessed by ELISA. Sol utions of ribosonmal protein
L7/L12 of Neiysgerdh gbhdcohoeaktdissol Vel iLh PBSaconiméeni g CO6CY% sodi um
azide were diluted to 10 ug/m and were poured, 100 ul at a tinme, into
separate 96°%el30 prarvsegnd adsePPed Ve nRGHIr 25 B lhogedater renoval of
t he supernatant, 200 ul 1 bovine serum al bum n solution (in PBS) were added
and react e &M ot kEH Fdrsuihbded atetrebnandmpeifiture. 71 14 January
2003 The supernatant. was remgved and_t he product wa shed with a washing
sol ution (0.02 %Thder®202NEBSED 19DLHIC 15N a COEChr Z‘%%I%??Bn of fusion

|l d. ted f t t t t . 5 Th
Cuper neX anE AR SRoVSd SHHE 1 e Ot - RBE. Airier RGCRAT W ¢ a washi ng

| uti on. : |, cOf [ - | abel I - i bod
ol Ui on a0 HETRP e "R and TRgkt B itor SR Rodr A bt

t enper at ur %heTrb_eeﬁHE‘irc'?ﬁt%ttN@s st L €BYed Ands the, praducly Wagowashed with
a washing solution. TMB (KPL) solution was added, 100 ul at a time, and

reacted f orelfp&tAdLES Atwd SoFHRIPEF At Hhe. HNdEeimEAl obatdimed1@d ul 1 N
sul.furic acid were added to stop the reaction. Absorbance at 450 nmwas 15

det er mi ned.ths abbesddesosbebve et éduirkatarntdacéedrwid Eagt bbsonmal protein
L7/L12 were detected, confirm ng presence of the antibody to ribosomnal

prot ei A0L7/MirPutFheraf aragmt hempeldstiinet.he Thosi 1 i V& wadl losf W@ eng@ml
recovered and cultivated with HAT nediumin a 24-well plastic plate. The
fused nedi BRIPHLREE Deame tart AMEeH dasidibededvaist RdrMHT2REdi umto a

| f ' ly 2 | | .. Th 1th [ '
cotl count of_BpRLOGITRLELY, 20,001 S/ 10N, 50, B LG, T80 4Ty g

water, a substrate solution (KPL) was added, 15 pl at
a time, and reacted for 5 minutes at room

15 temperature. The product was washed with distilled
water to judge the concentration of detection signals
as an intensity of light interference by naked eyes.

As a result, as shown in Table 2 it is clear that

when monoclonal antibody derived from hybridoma AMSP-

20 2 was used as the capture antibody, all strains of
Streptococcus pneumoniae tested were detected at a
sensitivity of 10° bacteria/ml, while reactivity of
other bacteria could not be detécted at a higher
concentration of 10%® bacteria/ml. Thus, the antibody

25 with specific reactivity to Streptococcus pneumoniae
was confirmed to have been obtained by using the

monoclonal antibody to ribosomal protein L7/L12.
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25 cells suspended in the HT nediumin a 96-25 ;ggatrglrﬁo@éate The cells
were cultivated for 2 weeks at 37 C under th % CQZ. The
antibody titer in 72 14 January 2003 the cul ture supernatant was
determ ned by the aforenentioned ELI SA nethod and, the cells those showed a
positive reaction with ribosomal protein L7/L12 were recovered.
Furthernore, the same dilution 5 and cl oning procedure was repeated to
obtain a total of 4 clones of hybridoma AMEC-5 to AMGC-8. Monocl onal

anti body was pridaiceyb aadamet MEBBd 2actol dhnp ol st andaheé net hods, usi ng
“the positive hybridoma cells obtained as previously described. 10

Speci fi caManoedPns lsiittl Padyd Soe RPIE C1840 HEdPEMOITERFni ng 10 % FCS)
was diluted in serunfree nediumto about 2 x 105 cells/m, _3.3 x 105
cel | s/m, PARMBOR1AGS haet | AR |q=?1?‘556|’%@dcuﬁ%'El‘?‘eN?ItdSQ@a%mantsﬁétt"di%l was

made5n1 ter cells were grown 15 for 3 to 5 days in 7 % at 37 C
fl ask thato"@o%%aﬁﬁslec‘}ﬁael 258 BRRART THC TGS YR REI E} SA%EC%IO%M ed anong

flasks_.in ch cells rown. . The sa roce eat until the
cel s 8 1S Ps T 8 Eafle A o BRI LAY Loa N ST P ERR T 0 A 20
days, ther t.i h r u ty, ni ng was
per f or med fﬁyggggp&l(ﬁg&il gtr%%{‘ eé\%c?erl a c{’JI’tur q'lo g%)a Zg)ﬁl ec%é)

exhi bi ti ngléggte%,tl&rot%g a&%ﬁomeg%%t Athb BRdY s eip- TR 7€l ected cell's
were grown I1n a 24-well 25 plate and diluted with a serumfree nmediumin a
25 cnz culture flask to a concentration of about 2 x 105 cells/m and the
total volunme was nade to 7.0 m. 73 14 January 2003 After incubation for
3 to 4 dayBablie7 20 C02 at 37 Cto a concentration of 1 x 106 cells/m, the
culturg broth 100 m, 1 x 106 cells/mM was transferred to a , bottle for
mass cul tfvation i Ch Were grown in BREDhdde @t Yoncn2 fl ask.
100 M of{ a serumfree nmedi um was added tqltoh"e daxigygi1and was |ncubat ed at
37 C for fwo days white stirring. 200 mof the serunrfree nedium was added
agai n and e was incubated for a fur ays The cul ture
broth 10 Nggrglpvﬁoa%dc‘?nFopfnouLfm%?rlﬁﬁots one %%rfr‘?éy\g%?umfree meldi um was
added to PAERSFHATVRCUFOIPMTIACOBY ditncubat i on &34 days. After| furt her
addi tion pBt4edpudcotculse mrrumvhiee nedium TA®SEABture brotth wals
i ncubat ed E@I}:e@;ﬁiﬁa§ccﬂgem&,ﬁbﬁla@0th was 151¢dected and4eentfyifuged at
10, 000 rpwwsf‘:gr(f o.?b@%%séhpe&% neulture SliT&g ant containing the

target anf | um azide to concent rqlgl on| 0.1 %
the cul t uf 8 tEEFRTNAL GAE SWEP SYBPBd 3 4 C 108 TH2¥F the supernat ant
cont ai ni ngStreptococcus pneumoniae IID559

Streptococcus pneumoniae IID1603 +

Results of Detection
(10% cells/ml)

Escherichia coli ATCC25922 -
Enterococcus faecalis ATCC19433 -
Haemophilus influenzae ATCC1l0211 -
Klebsiella pneumoniae ATCC13883 -
Neisseria gonorrhoeae IID821 -
Neisseria lactamica ATCC23970 -
Neisseria meningitides ATCC13090 -
Pseudomonas aeruginosa ATCC27853 -
GroupB streptococcus ATCC12386 -
Staphylococcus aureus ATCC25923 -
Streptococcus pyogenes ATCC19615 -
(+: Positive; -: Negative)
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1

20 the antibody was diluted 5-fold with PBS @gd gﬁag&&egob@ a protein G
colum (5 m bed, Pharmacia) and washed with PBS. Then
eluted with citrate buffer at pH 3, the antibody fraction was recovered and
nonocl onal anti body produced by each 25 hybri doma was obtai ned. The

nonocl onal anti bodies originating fromthe four hybridoma clones were

eval uated according to the 74 14 January 2003 O A nethod described in

I nternational Patent Application Japanese Lai d-open No. 509565/ 1995.

Speci fi calEyampdee G A net hod conprises preparing a reactive substrate by
reacting an anti body for 5 capture on a silicon wafer having a thin film

| ayer of stlpadmaciefi débosamd hgprhitse isubb?r/ald (wereacfr@m h an antigen
which is an extract of mcroorganisns for a prescribed period of tine,

causi ng t h¥edSFaRed FAAPPEEH 2192 R eaf@ A t BXBH e&ftd Yodyn (&S A +FReati on 10
reagent) which is an enzyne-1apel ed anti body, and finally adding a
substrate §8ﬁ&ti t BUPREHFAE B RhPE- 151 n ng‘@i AEAL TR %Nt i gen- ant i body
reacti can be.judged vi_sual | a .degree, of light_jnterference color

pr oducg% iﬁrtel?eaép“ﬁ"teg?Bi Pﬁ&oﬁécgéga&bn%%Fbﬁgldyan‘?? bBéﬁ pP&ar ati on was
used as a Pq%é&ge%anti body to be immbilized on a silicon wafer having a
silicon nitride thin filmlayer in the OA nethod. Moreover,

per oxi dase- | abeb&‘%%3cﬂ‘i%%cjlrpd€%rﬁi‘r2%tdﬁ@&'ﬂr%it%h aff@dnpogsspeci fical l'y

react 20 with ribosonmal protelns protern of a variety of

M Cr oor ganine/is Sieschi bRt d 1y e geenae £XAMII® g¢@s YsBd aandder defect
anti body. That is, enzyne | abeling was perfornmed in accordance wth the

met hod in rTAnatytUnak eBistcthensahoyl 132 ¥&983)in&S8LdBowatto 2be & he imeagent
S-acetyl thioacetie acid Nnhydroxysuccinimde for binding using horseradish
per oxi dase a( Sippwo Crade adar FBltulrk Jaadamuyn ,2008e | atirlka rOwaseacti on,
monocl onal antibody in a PBS containing 0.05 % sodi um azi de was di | uted
with 0.1 MINEPES ¢pRC8.IPr t 94 ahesrcent R ai GFP20fl MubyLar affekided onto a

silicone wafer which has_a thin filmb5_layer of silicon njtride, 50 ~1 at a
time, to r &14F5-036 rﬂ%u:?és!)%taPG‘on?‘Penf)érQPurg‘e,c‘?bi | o8 S;‘P%\ﬁd's’n?ﬁg with

distilled yat d use, 15 ~1 of i t which had.b bt ai ned
by addi ng O 5 SFFEoR S5 400908 ST T thr 81 o de pheP BATSE Vit | DS 10 epeci o o

m croor gani - 8R4 e £XE EaGHi b f \ately 5 x 10° CFU/ml.

'15 Approximately 1.5 ml of this suspension was
transferred to a microcentrifugation tube and
centrifuged for 2 minutes at 10,000 rpm. The

supernatant was discarded. The sediment was

X

resuspended in 567 pl TE buffer. Then 30 pl 10 % SDS
20 and 3 Ml 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 trimethyl

ammonium bromide/0.7 M NaCl solution and thoroughly
25 mixing the product, it was incubated for 10 minutes

at 65 °C. Next, 700 pl chloroform-isocamyl alcohol

solution at a volume ratio of 24:1 was added and
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suspension for 5 mnutes at roomtenperatur eg4w§.§nﬁgg§dzbg3t he speci nmen

obtai ned in the above-descri bed procedure an m nut es at
roomtenperature. Then, 15 ul of 20 ug/m peroxidase 15 | abel ed AMGCL was
added and reacted for 10 mnutes. After washing with distilled water, a
substrate solution (KPL Co.) was added, 15 pl at a time, and reacted for 5
m nutes at roomtenperature. Th'e product was washed with distilled water
to judge the 20 concentration of detection signals as an intensity of |ight
i nterferentelbyedakesi byesThAs spetibn vess shontrilif ukpddiefari 5 is clear

t hat when nonocl onal antibody derived from hybri doma AMSC8 was used as the
capture arftiBBEPES aMhiipabesing ksPreixketi € Yeplis 2ot @Y #BRe detected at
a sensitivity of 10a cells/m, while reactivity of other m croorganisns
coul d not BHBLBEt EctBHCITREA G e gation Jandsey 2Pob3thft PESRPWF t h

specific rﬁactivit to Neisseria ge us was confirnmed to _have been obtained
by using thE2Fomedt ohaf ﬁﬁlai’b%%?/r §% iHHSONBRYpMHTH REERFL12. 5 Table 4

R | t f_Det ect.i 108 [l s/ i i h 11,0821

Nl s3er | AEPRERA AL ATeS ARl kel duif T ErRetIng 11 0 Araratoo
Escheri chi lj AT 5 - f lLi SAT.CC1 - i
TR s e L o gt s ST c S g T et
aer ugi nosaATRGAA53 o S QURB X EPt 96CGHSATOCHRRBE, o Bt ABRY! QrpsCUS

aur eusATCC25923 - Strept ococcus pneunpni aeATCC27336 - Streptococcus
pyogenesATEeb¥pldd -with Bosd1aye; rod\egadi ¥ehnkl &xaspl @ o1& Acqui sition

of _a polyclonal antibody which_specifically reacts with ribosomal protein
L7/ L12_of HAerfophehtusSnirfdamamzae ifsigwt hohi hasmredoptati@img 71 La2 70
protein-inmmobilized affinity colum 15 A centrifugal supernatant of
Haenophl | u$ iefiamniad coslledxtpact20 wiilch had been treated with 0.50
Triton X-100 was used as an antigen. About 1.2 nl of a phgsiqlogical sal i ne
sol uti on cont ai Mie¥g 10phg7product was centrifuged for minutes

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.

15 Once the supernatant had been removed, the
sediment was dissolved in 100 pl TE buffer to obtain
the DNA solution. The concentration of the genomic
DNA solution was determined gquantitatively in
accordance with E5, Spectrophotometric determination

20 of the amount of DNA or RNA, "Molecular cloning: A
laboratory manual," 1989, Eds. Sambrook, J., Fritsch,
E.F., and Maniatis, T., Cold Spring Harbor Laboratory
Press.

PCR was performed using 10 ng of this genomic

25 DNA. PCR was performed using Taqg polymerase (Takara

Co., Ltd., code ROO1A). Then, 5 pl of a buffer

attached to enzyme, 4 pl of a dNTP mixture attached
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14 January 2003 ~g of antigen was enulsified 't hé40n of 1.5 m of
Freund's adjuvant. The enul si on was subcut an 1 e p 0 into four SPF
Japanese White Rabbits to i munize the animals. The rabbits were 5

i mmuni zed 5 to 6 tinmes, once every two weeks, and the antibody titer was
confirmed. The antibody titer was confirnmed by the ELI SA nethod. Sol utions
of ribosomal protein L7/L12 of Haenophilus influenzae dissolved in PBS
containing 10 0.05 % sodium azide diluted to 10 ug/m were poured, 100 u
at a tine, teneagrerl bngl #EE pmdladsorbedfowamtilghtiat 4 C: After renoval
of the supernatant, 200 ul 1 % bovine serum al bum n solution (in PBS) were
added and PéaGIEH @hBOBLSEked $BPWD HourSaguessmn M50t edPerrdi BFke The
supernat ant was renoved and the product was_washed with a washing sol ution
(0. 02 TweeRSIBePES) Tabd® AN SYNEAU:} HnOdBEAHERL B9 tdideuts ngh ABFmal
rabbit serum and i nmuni zed I’{Jlé)bit anti serum was addeﬂﬁand reacted for two
hours at roOBmSRPYERABEr &Ur el © TRE ShGertRtdRn s 3R MBved t €T Fr oduct

f h hed .wi th hj lLution. Th 100 ul, qf
bor oxi e e PAAR L gBaC She i BB & TG SHAdthP 55 tt Ldd 4 Z 68 g/ m was
added and ceRRlalLO6 01 IOUE 20 A0 LRSIl U o THE 25 Syper nat ant vas

renmoved an roduct was was washi ng- sol Ut on. D sol ution

(Sigma Co. ) Was, @edded n 0 ai 184 q du NBroARd dﬁf&é@gil%gr,u%@ 78 14 January

2003 mnutes at roomtenperature. After coloration, I"“of 1 N sulfuric

acid was agdefb#4phskaR tdensRachirdsy e AOSOHRINCE, 864492 nyR MaSpARE er m ned. '
After confirmng that the antibody titer had 5 increased, a |large quantity

of bl ood wdstcol | Beteds Bl opdtwas sciohl Bekedy 'w frhertibidsugad 1t ube made of
glass fromthe ear artery, allowed to stand for one hour at 37 C, then

over ni ght @rot&inThE /M2 ubPBAWse peenicef odedb Ehe 80BA atmw far Sewienut es and
the 10 supernatant was recovered. The resulting 4 lots of anti-serumwere
stored at &ddeqeke, th HPEHPEY tolREhng tthe nfbBRIL Yed ymeos6mal0 prot ei n
L7/L12 of enophi lus influenzae and Nei sseria gonorrhoeae was prepared.

H Trap NHSM5 activated colum (1 m, manufactured by Pharmacia) was used.

's?:“ﬁfi onof 1 L?&ho%%f’%%‘%iﬁ‘u%f“%%‘E'f%%“%ts?e%%esif%érﬁ}“aﬁéid%%%%”gsﬁ% The
2 s G~ Thy
Capeated 5 1 nebat G SHEET B8 S o8 MARNSE & 83 Op T BAREER o

ribosongl protebnek?/ b Thednu@Jy Hf Bufber Ad O, 5sMgihanal agkge, 0.5 M
NaCl, pH 8.3), 6 ml of Buffer B (0.1 Macetic acid, 0.5 M Nad~", pH 4), 25

and 6 m of2 Butfpe A meF e1chargedk agtbbeckicng 7 eagakes Aft esoabPtowing to
stand for 15 mnutes at 25 C, 6 m of Buffer B, 6 m of Buffer A and 6 ml
79 14 Jaruady3260wfe Bubfcer7 B Ager e £ Letheromdseds i Bhavas xper owased hen
equilibrated with 6 m of PBS.
in 1.5 % agarose gel using some of this PCR product.
This product was then stained with ethidium bromide
20 (Nihon Gene Co., ltd.) and observed under ultraviolet
rays to confirm amplification of approximately 400 bp
cDNA. After digestion treatment with restriction
endonucleases BamHI and Xhol, electrophoresis was
performed in 1.5 % agarose gel and staining with
25 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
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Using the affinity colum with i mobilized ribgs I obghw L7/ L12 of
Haenophi | us i nfluenzae, 5 the polyclonal anti dfya éGbgulting
anti-serumwas purified using the supernatant of Triton X-100 treated
bacteria of Haenophilus influenzae as an~ antigen. This antiserumwas first
diluted with PBS to a volune of 5 tines, passed through a 0.45 ~mfilter,
10 then caused to be adsorbed in the colum immobilized with ribosomal
protein L7/L12 of Haenophilus influenzae at a flowrate of 0.5 m/mn.
After el utiosefnrtemdthetoolpn@BXwATh10. (P ghpciire ( pih2ch) iandk i medi atel y
neutralizing with 1 MTris-HCL (pH 15 9.0), eluted fractions of the target
ant i body wePBIve Dt el et athe EELSA ey hodectiexr pEBXad Tarkt iandt ghe
measuring nethod. These fractions were passed through the affinity colum
i mobi | | ZeBE&VEP ¥ heP NP ool MprStei tPIFLhexr ft Nei BY&RiTa Igbhb?Pr Abeae, 20

whi ch was quilibrated wi th PBS whereby the antibo&g that, reacts with the
ri bosomal prot &M LENR1Y a5t NeFesdah Hoher thcede GRS fadddtbet? aRlAf racti on

whi ch d throi i.t hout ad ti . Th | ycl I

Ant bty pUrER L ROV GRAReE 528 v BUPEaPRiE by End SN CYAVHBL hod as
in Ex I : £ L hod . ' f th
O A ot hod® TRbr By oF 2B Besa tad < 198 R T b0 n e b AV 1

monocl onal ganty] @pﬂxh%s%pfdo%l,@-%q{&{ eesﬁpg%e}gé ecuqg usedh as LRg et ect

anti body. That 1s, enzyne |abeling was per i n accordance w th the

method in ‘tAnal yttealh Bichertst ihoddRa®ebld83)a £8a€3 W hitBeok@agent
S-acetyl thioacetic acid N hydroxysuccinim de for binding using horseradi sh
per oxi dase ((TSilggma Gcade M{d. ) nstdwei Gdldeasilionret e ape i ddrdapaliyey onal
anti body in a PBS containing 0.05 ~ sodium azide was 10 diluted with 0.1 M
HEPES (pH 8.0)ng6mad eonrient t dtinon( igi8) ~g/ Mheanpll atded agnt thansiskitcone
wafer, 50 ~1 at a tinme, to react for 30 mnutes at roomtenperature,

fol l owed by SHkddi A Wit hWiser| lédhates and udee aslonigs gitafen
sol ution, which had been 15 obtained by adding 0.5 % Triton X-10Q to
cul ture suFehgi BREGF SR §008%Fdei B3 BPMiddt Dot BRRNRL Shdi BhEn %%k r act i ng

th i f .m t t t . dded to th i
obt ai ned | THES BBodd Hbtd: Had i DOBBARE it AR BT S O d0° 989 nut os At

ooy arperalieenc Tathort Yot o8l 201 YILH, PRI SRf R POV s

added and reacte m nut es. er washing wt water, a

substrate ol HELRMKRAY Wascadded.g 19, ksatar?dt%_ﬂs,gg%dgéleiagt@qsfor 5

mnutes at roomtenperature. The 25 product was wash wth distilled water
to observe fdgobet@ LAURE €ARCYN L shiian WYs t §8pRRkRGE LYESings wa dLsal t, as

shown in Table 5 it is clear that 81

Miniprep in accordance with the attached literature.
The plasmid was cleaved with restriction endonuclease
BamHI/XhoI. Insertion of said PCR product was

20 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 sequence of the

inserted DNA fragment was performed using the

25 Fluorescence Sequencer of Applied Biosystems. The

sequence sample was prepared using PRISM, Ready

Reaction Dye Terminator Cycle Sequencing Kit (Applied

57



14 January 2003 when the purified polyclonal Egtibod% ofg§§$ﬂ2-2 was used
as the capture anti body, Haenophilus infl uenz B=sensitivity of
108 bacteria/m was detected, while reactivity of other mcroorganisns 5
coul d not be detected. Thus, the antibody with specific reactivity to
Haenophi l us influenzae was confirned to have been obtained by using the
pol yclonal antibody purified by an affinity colum inmobilized with the

ri bosomal protein L7/L12 of 10 Haenophilus influenzae. Table 5 Results of
Det ection Bi08ysdldres hi ) Baesdphi $u ivif | vengtéoATCRIORR 1 soll Wsicdrer i chi a
coli ATCC25922 Enterococcus faecalis ATCC19433 Kl ebsiel |l a pneunoni ae
ATCC13883 fePssdr i goROFCHGEacP FEDEZL Nei 8s8r P& dlatit hnil&d erc®@BHY0

Nei sseri a megi ngi ti des ATCC13090 Pseudononas aer ugi nosa ATCCZ78SZ GroupB
St r ept ococtBE ATCC1PB8EeBPARYE oBYEC fL Buf BUY SATETS 928 SrrldhtibB6Edus

neunoni ae ATCC27336 ,Strept ococcu ogenes ATCC19615 15 (+: sitive;
Rlegati ve) Ref&r &fg‘ie%x%ﬁpl%e “11%‘20%“% \g]i'éh)ﬁgrﬁ SGPR ALY é%(q |Q)g o‘F‘E‘
nonocl| onal t i body.t hat .reacts_nonspecifical w th ribosonal otein
L7/ LlZOEI’(;f 3%& S 5t e%‘fféce§o %%Yﬁé&%sgan‘ﬂhﬁghhﬁsoséﬁ/fi%l\rﬁﬁircr?a%{) htigen is

5 sandwi chgg gb i d.anti bod
sandw chgg gﬁfﬂtfgcg%@&ﬂ €, gat '(SJ%,QLdé’o?xqua flfaéég}figc;ﬁ?@llebg Yuh@be

detection 1s u etect mcraoorganisns b I'mmuhoassay and the

ELI SA et hgd DeGause 8bnidSs HeaN oGelALtL0B3ASId4 VoEY ocl N 1tdhi s i nstance,
not only an anti’body which 10 specifically reacts wth antigens originating

fromthe sghjcentasi sLogsgani smndul alishu@a9t Ber antidodynehipehd dwesegni zes
an antigen epitope different fromthat of the specific antibody are

requi red. sats bddeeskepitchat eacfCndorrspeaninaalelsy wahtéas rdhsosomal protein
L7/L12 originating various mcroorganisns are very useful as an anti body
whi ch é&n cedsttionevassampthtaessay8 N th steantl bedy whitd vaietrs
specifically with ribosomal protein L7/L12. 20 Fortunately, ribosonal
proteins LY¥ASI23ABEepRDISBLTAL et y THE nPECSIIG At 8 s Aedver A RE§I%nN
wherein the acgi ng aci d sequepce i s honol ogous. Herg, t.he invenH)rs have
been succedSFUITRR FERRTY Higt &YRTN IR DngF TEAT Ry SWHICH x%itbit s a cross

reaction 25 hV%rE hlgi R sornoaé?%)rot eins L7/ lelprot ei nt&nvar' ous speci es of

m croorganipsm; T rom NEI'sse rél'gor?(?rrf HABEEC Lt Ha HetdVered that an

anti body t%éﬁ%éte (pH 5.2) and 300 pl ethanol were added to 100

15 pl aqueous layer and stirred. The product was then
centrifuged for 15 minutes at room tempefature and
14000 rpm and the sediment was recovered. Once the
sediment was washed with 75 % ethanol, it was dried
under a vacuum for 2 minutes to obtain the sequencing

20 sample. The sequencing sample was dissolved in
formamide containing 4 pl 10 mM EDTA and denatured
for 2 minutes at 90 °C. This was then cooled in ice
and submitted to sequencing. One of the 5 clones
obtained had homology of the sequence with the probe

25 used for PCR. 1In addition, DNA sequences extremely
similar to the gene sequence of ribosomal protein

L7/L12 gene of the other microorganisms, for example,
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83 14 January 2003 ribosonmal protein L7/L121?q¥;gg 22 g@@gificity, whi ch

was acquired from one species of m croorgani for sandw ch
assay of several kinds of mcroorganisns. 5 Coning of ribosomal protein
L7/L12 genes from Nei sseria gonorrhoeae, mass expression in Escherichia
coli and purification of the same protein, and preparation of nonocl onal
anti body to the sane ' protein were perfornmed. 10 After inoculating an
appropri ate anmount of Neisseria gonorrhoeae strain |11D821 (obtained from
Tokyo Uni vies sinbyp hSchos| iaff IM=h £a8e kahxs ad Osce)eréd a chheoleattel mgar
culture nedium the strain was cultivated for 24 hours in a CO2 incubator
under 15 cloadet iserpuehcd7 aichnth&0cex. s Bo@inglhemtnbonicdsi t hat grew were
suspended in a TE buffer to a final concentration of approximately 5 x 109
CFU m . Appedaxieretel 9£1thensbfuthiugasuspensi ow sy t 2aRsfer rEtbwd a

m crocentrifugation tube and 20 centrifuged for 2 mnutes at 10,000 rpm
The supernaﬂa%teq/mna?s@@r-de%l FRE i neAt ofashrestsgerdss iTelBbe -ul TE
buffer. Then 30 ul 10 % SDS and 3 ul 20 ng/m Proteinase K solution were

added ahd ThéPofhy AivgsdeTheCsfdrensi SAdREs e upaPed#B ¥ or anot her
T AL (R TR T L
14 January 2003N%T§§E%?9 E%%é%%ﬁ%gg%e%&%igg 88%“?%bozggemprotein
L7/L12 prepared by the same method as in Example 2
was obtained using the Neisseria gonorrhoeae fusion
10 GST ribosomal protein L7/L12 expression vector
constructed in this way.
Furthermore, hybridoma strain GCRB-3, which
produces monoclonal antibody to ribosomal protein
L7/L12 of Neisseria gonorrhoeae, was obtained in
156 accordance with the method in Example 3.
Example 8
Reaction of monoclonal antibody that reacts with
ribosomal protein L7/L12 of Neisseria gonorrhoeae,
with Neisseria gonorrhoeae and other microorganisms
20 Monoclonal antibody was produced and recovered in
accordance with standard methods using the positive
hybridoma cells GCRB-3 obtained as previously
described.
Basically, 5 x 10° cells (in PBS) that had been
25 subcultured using RPMI 1640 culture medium
(containing 10 % FCS) were intraperitoneally injected

into Balb/C mice that had been intraperitoneally
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chl orof ormi soanyl al cohol solution at a vol ug Ba}“ilg gfzéég 1 was added and
stirred well. The solution was centrifuged f il e being kept
at 4 O 5 at 12,000 rpmusing a mcrocentrifugati on device and the aqgueous
fraction was transferred to a new m crotube. |sopropanol was added to the
fraction at 0.6-times its volunme and the tube was vigorously shaken to form
sedi nent of the DNA. The white DNA 10 sedi nent was scooped with a glass rod
and transferred to a different mcrocentrifugation tube containing 1 m 70
% et hanol {odelcted owi2d Q). & MikxPritdeapeodustcales eanfldiedmged for 5

m nutes at 10,000 rpm and t’he supernatant was gently renoved. 15 Then

anot her 1 ASCAC®% e¥hfnseamsebtded airekhelpteducdndasheentrifuged for 5

more mnuteS. Once the supernatant had been renoved, the sedi nent was
di ssol ved FROU-LROFELRGf fR4PEENGHt h YAE PRASHP®Hion. The concentration

of the genom c DNA 20 sol ution was determ ned, quantitatively in accordance
with E5, SpectrdBfothet FEENd&X MR ARtNeh Bt iReddnddiRtoaBNA or RNA,

"Mbl ecul ar cl.oni ng;, A | aborato manual , " 1989, Eds. Sanmbrook, J., Fritsch,
N Sl e e R e TR P Lo e i FE RS A
per f or med i Ng f, thi enqni.c < .1aq, pol yneras Taka Co. ,
Ltd., code%%é{.]'d %?agga%lfd Jgaﬁgaﬁ?%%W\éége?f}’pf%ﬁévairu%ngEgﬁ,' 5 ul of
a buffer a e nZy: -yl 1. Xt t hac t EWIR, and
200 pnol o?@ghgégeggnt%yﬁler??cé(l)'lt'&irgagfirletjg%{e[gt’firél e éégg%gv\g’i nr@%aeq%elgge No. 15 of

the 5 Sequence-dabhewand SyPbhetidd oAhgoRuE eRlhse1bnshownt Aibsaguence No.
16 of the Sequence Table, which were designed based on the ribosonal

protei n L7MdhZ DNAss equeiicee Of bleiess€hi Ayganiadmoeaa sact 4 edetirom | nt er net
i nformation (Okl ahoma University, N. 10 Gonorrhoeae CGenone Project,

di scl odéd g8reninonbNA adeth) a h&ddnesdty oflerhe ezl nf fami ttyreniGGRBi-Bosomal
protein L7/L12 DNA sequence of other bacteria, were added to the enzyne to
bring the fivRridemgneas woed i 5EFRPS .ni xture was cycled 5 tinmes with a

TaKaRa PCR .
The sandwich assay method was used to assess the

monoclonal antibody. The monoclonal antibody that
was prepared was used as an enzyme-labeled antibody
15 by being chemically bound to peroxidase. That is,
enzyme labeling was performed in accordance with the
‘method in "Analytical Biochemistry" 132 (1983), 68-73
with the reagent S-acetylthioacetic acid N-
hydroxysuccinimide for binding using horseradish
20 peroxidase (Sigma Grade VI). By means of the ELISA
reaction, a solution of commercial anti-Neisseria
gonorrhoeae polyclonal antibody in PBS containing
0.05% sodium azide(Virostat, rabbit) was diluted to a
concentration of 10 pHg/ml and poured, 100 Ml at a
25 time, into a separate 96-well plate and adsorbed
overnight at 4 °C.

After removal of the supernatant, 200 pl 1 %
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Thermal Cycler 480 for 1 mnute at 95 C, 2 n?fytggnggggO%Sbgand 3 m nutes
m )

at 72 C and was then cycled 25 tinmes for 1 m nutes at 60
C, and 3 mnutes at 72 C. El ectrophoresis was perfornmed 20 in 1.5 % agarose
gel using sone of this PCR product. This product was then stained with
et hi di um brom de (N hon Gene Co., |Itd.) and observed under ultraviolet rays
to confirmanplification of approximately 400 by cDNA. After digestion
treatment with restriction 25 endonucl eases BanH and Xhol, el ectrophoresis

was perf or pediine 1s druma@aimeei gels odnck sdai Niikg M hH Rekiedidgddd oahde was
carried out. An approximately 86 * 14 January 2003 370 by band was cut out
fromthe geeacited amd Iwdsoypur ahided Wbt keSuprtecHbopTakarpe Cotyuretd. ) and
then inserted into pCGEX-4T-1 (Pharmacia), which is a comrercial vector
Actual ly, Tbet csupCER4ARIL andss remoypedviaous DNA pepdutitxed $ oget her at a
nolar ratio of 1:3 and DNA was inserted into the vector wwth T4 DNA |igase
(I nvitrogelacd9d wéEhor YrEing- soltoloni d® ONA hadvweeen Z2thsePBEY -was
genetically introduced to Escherichia coli One-Shot Conpetent 10 Cells

(1 nvi t rdgeRNEs PuUREged ¥ i tiedor ut bt 88 P en ppatstdn- Brit Rl Takara

Co., Ltd.) _ sem-sold culture ate containing Sfl_ ug/ ampicjillin (Sigm).
The ol ate bl thefna sttt habb 5 doThs B ihar oo o i hes brpee { had™

grew were seHﬁgéed at random and 15 inoc%IaLed into -Broth liquid

2.m L
cul ture UE&%J ont'ai i gf?ﬁ SEFE tonct tﬂﬁ?EﬁOEQagﬁﬁqﬁl??né Shake
cul tivati O%og@rt?%}?%rrfa%rifﬁ%@' 8k 875Cd Oa{rég Bow s gggrgg%ﬁl}gﬁct@ﬁga was

recovered an e plasmd was separa using zar prep in accordance

with 20 theaiiagBad ddf esahyhe ey pl 380 Wempehaavsd Wi §8rpestriction
endonucl ease BanHl / Xhol. Insertion of said PCR product was confirned by

cut ti ngooutacePaOXiomBitel ¥ 370 ke IMNed THO hasensaguenae ®§omhe DNA that had
been inserted was determ ned using said 25 clone . Determ nation of the
base sequenuempérafmriaiserThd BhNbdraghentt wess peeforveet arsd nghehe 87
product was further washed with washing solution.
Then 100 pl peroxidase-labeled anti-ribosomal protein
L7/L12 antibody solution at 5 pg/ml were added and
156 reacted for 1 hour at room temperature. The
supernatant was removed and the product was washed
with 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
20 acid were added to stop the reaction. Absorbance at
450 nm was determined.
As a result, as shown in Table 3 it is clear that
when monoclonal antibody derived from hybridoma GCRB-
3 was used as the enzyme-labeled antibody, all
25 strains of Neisseria gonorrhoeae tested were detected

at a sensitivity of 10° cells/ml, while reactivity of

other species belonging to the genus Neisseria and
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14 January 2003 Fl uorescence Sequencer of App!i!eg B1i105¥s§6g§. The sequence
sanpl e was prepared using PRISM Ready Reacti or Cycle
Sequenci ng Kit~(Applied Biosystens). First, 9.5 ul reaction stock solution,
5 4.0 ul T7 pronoter prinmer at 0.8 pnol/ul (G bco BRL) and 6.5 ul tenplate
DNA for sequencing at 0.16 ug/ul were added to a mcrotube with a capacity
of 0.5 mM and m xed. After superposition with 100 ul mneral oil, PCR
anplification was performed for 25 cycles, 10 where one cycl e consisted of
30 secondowlte96micridosgaondsnsatcsd51@, rantd Heniedteast ed, 66ve€n Fie product
was then kept at 4 C for 4 mnutes. After the reaction was conpleted, 80 ul
sterilizedrpliibecomaanpnatadded @hdloti¢edds/THe prddibre nfoeent ri fuged 15
and the aqueous |ayer was extracted 3 tines wth phenol-chloroform Ten

m crol i t era"BiRESIdiUht BcEP&E §fhH 52 Hhel BBotel NghafiBF ifere added to
100 ul aqueous | ayer and stirred. The product was then centrifuged for 15
ni nut es atIPBBMITARRS atBfe PP 2D212SSHAPY pHE aRG t“fféngﬁgioﬁﬁrh was
recover_ed. ce the sedi nent was, washed with_7 ethanol, it was dried
under & va?l r‘r‘%f’éfy 2t R ﬁggéjss‘%r%a{)bﬁj&ic’ GH Eéégé%ci ng sanple. The

sequenci ng sanple was dissolved in formam de containing 4 ul 10 nM EDTA and
denatured 25 for 2 mnutes at 90 C. This was then cooled in ice and

subm tted Lgpggquencing. One of the 5 clones obtained had honol ogy of the
sequence w tﬁ
sequences€ -
L7/ L12 gepe of the other m croorganisnmns, in

fl uenzae, pwere—di-scovered—7FHhre—entite-5-b ifr2) F espondi ng
am no aci §§ sequence of the structural gene noiety are as shown inf Sequence
No. 21 an{iNRdSsExXr b2 gREcIZfuenée Tabl e. Am@b%ge fragnent clear]y codes

f or Nei ss¢Ned sgorwot 8 hgeao rabosaesal prot ancdig44d2. 10 Nei sseria
gonor r hoeqgeGe d M58dqbinkASONB REOt €i N LAMEL pEgpared by the sanp net hod

as in Examegszsér/]@f?;) tfg)lonrezdhgglagg t he Wﬁ; 2gonorr_hpeae GST fusion

ri bosomal jprotel expression vector.  constracted in this way.
Furt her nol ¥ AR T d8nf o Sk araeamMaCL, WG pPd8uces rbnocl onal | anti body

to ribosomdleigoteia bpndRrbbeRe sseri aAquHo27hddae, wak obtained in
accordance md 14 é heamgtdmsi- shoekar to themwthpdief Exampl e 3. Mopocl onal

anti body v%lpgggygﬁdgqg%ltpﬁgggceed in agGraanggawi th standard 20 net hods
using the R}osi tive.hybridoma cells of A’\/ﬁjﬂ(ﬁg%&l n obt ai_Egd as previously
descri bed.| "Spetf ¢ ¢4 AP Lef PES4Gbcul tur & & f1° 1640 fredi um (cont ai ni ng
10 o FCS) |Wesieseaiad dardraheeagm free AR EPHPP42about ¥ x 105 cells/n,

3.3 x 105 [Xeiesbshin gamurbhwerdS cel | s/amMcca3dbocn? cukture flasks, and

the total (wasi$8deid PondEBbeG | Were gFewg3bhern 3 to $ days in|7 $§ CZ

at 37 C gpd pske89a JshdPPURDLL003  arccaseze -+
Results of Detection

(10% cells/ml)

Neisseria meningitidis ATCC13090 -

Neisseria lactamica ATCC30011 -

Neisseria mucosa ATCC35611 -

Neisseria sicca ATCC9913 -

Branhamella catarrharis ATCC25240 -

Haemophilus influenzae ATCC10211 -

Escherichia coli ATCC25922 -

Klebsiella pneumoniae ATCC13883 -

10 (+: Positive; -: Negative)
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whi ch contains the | east nunber of original Cfblzamasrseéssged anong fl asks
in which cells were grown. The same procedur ntil the cells
diluted to 2 x 105 cells/m growto 2 x 106 cells/m in 3 to 4 5 days,

t hereby adapting the cells with the serumfree nedium Next, cloning was
performed in a 96-well plate for bacteria cultivation to select cells

exhi biting fastest growh and a highest antibody titer. The selected cells
were grown in a 24-well 10 plate and diluted with a serumfree nediumin a
25 cnR culture flask to a concentration of about 2 x 105 cells/m and the
total volune was made 10 ml . After incubation for 3 to 4 days in 7 % C02 at
37 Cto a BsagankeaPion of 1 x 106 cells/nm, the culture broth 15 100 m, 1
X 106 cells/m was transferred to a bottle for mass cultivation which were
grown in tRAEWenel FhAReP§ mRt75ibpEInaskProdeid bf /&lLerum free nedi um
was added to the nixﬁure, whi ¢ch was i ncubated at 37 C for two days while
stirring. POGIFLIRathETGREVSPAS Tl &M WP YRIdRA 1855 T And t he

m Xture.was inc ther two days. Thg culture, brath was divided
r3g 3

ted f f
nto Tolr ali qUBtESt He SERARYIRE ABdRER 60 T RIERCBor ti on,
fol lowed by ncubation fos. tup.days,. AlLer Shurdher additiiony of (490 i of

the 25 seruUmTrTee medifum ureé broth™was 1n ate ays. The

cul ture br iy yasypollsect o agdreent 14 £ Uied s 40. 0D LRI PTo 5 UL es Lo

obtain a 9 14 January culture supernatant 1 ncluding the target

anti body. Aftefotbeaddiddop eli1%qdidimmagiide f ochknak LGancapisation 0.1 %
the culture supernatant was stored at 4 C. 100 ml of the solution

cont ai ni ng dutet Hvamtedd Elyr t hat nwas- Hbiai aedoyas b bbis €d 54frmdelr Wi t h PBS and
adsorbed in a Protein A colum (5 m bed vol ume, Pharnmacia) and washed with
3-bed v6l undiPBSnsThenh &Fufé@dawid hs5d t kat. @ >huf f@d. at Phle3 cotllven a@si body

fraction was recovered and nonocl onal 10 anti body produced by each

hybri dona Vg2 Bbgaiemed e Thes ksREaIdnAl L1anE PolybdéLieved F rdanfiRélhybri dona

was used in ELI SA , . 9
concentration of approximately 5 x 10° CFU/ml.

Approximately 1.5 ml of this suspension was
transferred to a microcentrifugation tube and
156 centrifuged for 2 minutes at 10,000 rpm. The
supernatant was discarded. The sediment 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
20 for another hour at 37 °C. Next, 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 pl
chloroform-iscamyl alcohol solution at a volume ratio
256 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 using a
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To eval uate the anti body, 96-well plates sens{ ized with,ribosomal proteins
L7/ L12 of wvarious 15 m croorgani sns were used_isgéﬁ‘lﬂﬂi—%%.— The nonocl onal
anti body prepared was reacted, followed by the reaction of horseradi sh

per oxi dase- | abel ed anti nouse |1 gG (manufactured by MBL, Code 330) as a
secondary antigen, and finally the anti body was 20 detected using an enzyne
reaction coloring reagent. In the ELI SA reaction, solutions of reconbi nant
ri bosomal protein L7/L12 of Neisseria gonorrhoeae, Haenophilus influenzae,
and Streptotocorephelfngditdeoni devlived amd PBBecawenitgg fOra0Bt bosodi um
azide 25 diluted to 1 ug/m were poured, 100 ul at a time, into separate
96- wel | plvaes tarn afisoriest we nhgh MatCcrOCubAft erl seRbeRANGIL thas
supernatant, 200 ul 1% 91 14 January 2003 bovine serum al bumin sol ution
(in PBS) wefdegddedl Bhe et eloBnd bibckefimgs 11 wyurodtiMo ot 8 efPér at ur e.
The supernatant was renoved and the product was washed with a washi ng

sol ution (8Y82 HAJeBhISFOYs bEsFhadfint Fond od ABELNERY Klytht

concentrat ons of_0.1-1.ug/ in_an _anount of 100 ul .each, were. added and
react e fob%?‘wo %‘stéﬁ%r%oggﬁj%eﬁﬁa;é’ﬁﬂ%.w?ﬁe SqRRP Rt ¥t hed 7EABVed and
t he produc ) r sh W, th a ing solution. Then, 100 ul 10 of
a sol uti ongrg §1ng/ %Pghds\r,%ergggi sFr? paer%vlg?ggsre ™bel ed anti-mouse | gG

(manuf act ufed e Mk Qarle 330) wamaddedrand, 11880 elaf org opes U cAr T oom

tenperature. The supernatant was renoved an e product was washed with a

washi ng soliddPned TMB (KR)-)°dp. sol ution was added, 100 ul at a tine, and
reacted for 20 m nutes at roomtenperature. After coloration, 100 ul 1 N

sul furic acid wirextaddeHet @ sddPcth@ alseasd h 08 i FARFE basee 5atm 4DOt s was
determ ned. As a result, as shown in Table 6 it was confirnmed 20 that when
t he nondcl ertall @n®DBodypmoragdnahiengs dp ermbytaT dowa s AMERIE Wwas resed,ed hi s
anti body can react with ribosonmal proteins L7/L12 of all bacteria such as
Nei sseri a Jdveor rapesdeHakbndphi’lOuss i ¢thaandaeaangdded and the

product was centrifuged for 5 more minutes. Once the
supernatant had been removéd, the sediment was
dissolved in 100 pl TE buffer to obtain the DNA

15 solution. The concentration of the genomic DNA
solution was determined quantitatively in accordance
with E5, Spectrophotometric determination of the
amount of DNA or RNA, "Molecular cloning: A
laboratory manual," 1989, Eds. Sambrook, J., Fritsch,

20 E.F., and Maniatis, T., Cold Spring Harbor Laboratory
Press.

PCR was performed using 10 ng of this genomic DNA.

Taqg polymerase (Takara Co., Ltd., code R00lA) was
employed for PCR. Then, 5 pl buffer attached to

25 enzyme, 4 pl ANTP mixture attached to enzyme, and 200
pmol each of synthetic oligonucleotide E shown in

Sequence No. 15 of the Sequence Table and synthetic
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Streptococcus pneunoni ae. 25 Table 6 Results 93 ggﬂgggi'iogogg AMGCL1 ant i body
and (Ri bosomal Protein L7/L12 of m croorganis ary 2003
Nei sseri a gonorrhoeae ' Haenophilus influenzae Streptococcus pneunoni ae (+:
Positive? The AM3CI anti body obtained here is very useful 5 as an anti body
used for the detection of mcroorganisns in the so-called sandw ch assay by
optical immunoassay and ELI SA nethod, in conbination with an anti-ri bosonal
protein L7/L12 antibody which is specific to each m croorganism 10
| ndust ri al cAjgldeabl ety dec ddr shagnt d it hdegnesed Novehbi of ot only
m croor gani sns can be detected specifically according to species, but also
m cr oor ganF&RB VIca1Tabdiot ypeschs viar ¢ hdesimm esheepasdcam Heheletected at a
hi gh precisi,on, by using antibodies to intracellular nolecules of the sane
function. ByARINBRaAnPHiddRe’ b4/ Lilsodhdl spaan ¢ 0%/ Ned StevaRi ous
m cr oor gani sns_as. such anti bodi Ss, 20 Haerophi lus, i nfl uenzae and Nei sseria

[

gonor r hoead °84F H2O88Ee ATH bF 8 SR MFESR&St SpEEFPALE L i bodi es used

for the5 (bklahoma University, N. Gonorrhoeae Genome Project,
disclosed genomé DNA data) because of the similarity
with ribosomal protein L7/L12 DNA sequence of other
bacteria, were addéd to the enzyme to bring the final
volume to 50 pl.

10 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 minutes at 72 °C and was then cycied
25 times for 1 minute at 95 °C, 2 minutes af 60 °C,
and 3 minutes at 72 °C. Electrophoresis was performed

15 in 1.5 % agarose gel using some of this PCR product.
This product was then stained with ethidium bromide
(Nihon Gene Co., 1ltd.) and observed under ultraviolet
rays to confirm amplification of approximately 400 bp
cDNA. After digestion treatment with restriction

20 endonucleases BamHI and Xhol, electrophoresis was
performed in 1.5 % agarose gel and staining with
ethidium bromide was carried out. An approximately
370 bp band was cut out from the gel. This band was
purified with Suprec0l (Takara Co., Ltd.) and then

25 inserted into pGEX-6P-1 (Pharmacia), which is a
commercial vector. This same vector can function as

an expression vector for the desired molecule, which
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detection of various kinds of m croorgani sns ggane g:rrepalbgg by using
I ntracel l ul ar nol ecul es exhibiting 25 sane fu us
m croorgani sms as an 93 Z4 January 2003 antigen. 94 14 January 2003
REMARKS TO DEPCSI TED M CROORGANI SM5 The organi zation in which the
m cr oor gani sns have been deposited: 5 National Institute of Bioscience and
Human Technol ogy, the Agency of Industrial Science and Technol ogy Address:
1-1-3, Higashi, Yatabe-cho, Tsukuba-shi, |baraki-ken, Japan (Postal Code:
305). 10 Date expmepssi fueed Jokyt28n 0DOhNGSITerp0dtdépgsidiy on gi ven by
t he deposition organization: FERM BP-6807 95 14 January 2003 CLAI M5
insertion of the desired gene fragment into the
appropriate restriction endonuclease site. Actually,
vector pGEX-6P-1 and the previous DNA were mixed
5 together at a molar ratio of 1:5 and DNA was inserted
into the vector with T4 DNA ligase (Invitrogen Co.).
Vector pGEX-6P-1 into which DNA had been inserted was
genetically introduced to Escherichia coli One-Shot
Competent Cells (Invitrogen Co., Ltd.) and then
10 inoculated in a plate of L-Broth (Takara Co., 1ltd.)
semi-sold culture plate containing 50 ng/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
15 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 literature.
200 The plasmid was cleaved with restriction endonuclease
BamHI/XhoI. 1Insertion 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.
25 Determination of the base sequence of the

inserted DNA fragment was performed using the

Fluorescence Sequencer of Applied Biosystems. The

66



1. Antibodies which are antibodies to ri bosonﬂ ng&gi Q 9ho4g1 croor gani sns

and which react specifically with ribosonal or gani sns

bel onging to the same genus or species as said mcroorganisnms. 5 2. The
anti bodi es according to claim 1, where the ribosomal protein of the

m croorgani sns is ribosomal protein L7/L12. 3. The anti bodies according to
claim1l or 2, where said mcroorgani sns axe m croorgani sns which 10 cause a
sexually transnmtted di sease (STD). 4. The anti bodies according to claiml
or 2, whergegaetas csvopdenivens Rreprircrdoryangs PRLGN chReadlye respiratory
tract infection. 5. The antibody according to claim4, where the 15
causat i ve Reacdsrgurgs Tefrtiasptpat e ke a8 equsmerin@nKaite iRk bbegani sms
of Haernophilus influenzae. 6. The_anti body according to claim4, where the

causative RiEEYSTIANS ks 8 TSdspi P aPomyl (TRRELLOD KPFhi 80 I W e

Cl ai m 3. whePo Whe? LaRE RMARE 1 BF SBRGart G- B POt Ty (CRaRsn ARbH

ant  body SEBOY i T GRS uRNE T { RECHRAHIE £5 O iobohal Ppr ot ei n

L71L12 of w%%%“gééed to a microtube with a capacity of 0.5 ml

and mixed. After layering with 100 pl mineral oil,

PCR amplification was performed for 25 cycles, where

one cycle consisted of 30 seconds at 96 °C, 15

10 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
was added and stirred. The product was centrifuged
and the aqueous layer was extracted 3 times with

15 phenol-chloroform. Ten microliters 3 M sodium
acetate (pH 5.2) and 300 pl ethanol were added to 100
Bl the aqueocus layer and stirred. The product was
then centrifuged for 15 minutes at room temperature
and 14000 rpm and the sediment was recovered. Once

20 the 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 containing 4 pl 10 mM EDTA and
denatured for 2 minutes at 90 °C. This was then

25 cooled in ice and submitted to sequencing.

One of the 4 clones obtained had homology of the

sequence with the probe used for PCR. In addition,
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96 14 January 2003 gonorrhveae and which refgggiﬁggrg Qﬁagl nuous am no

aci d sequence nnlety from5 to 30 amno acid 115t h al ani ne
in the amino acid 'sequence of -Sequence ID No. 22 of the Sequence Tale. 9.
The anti body according to claim4, where the causative m croorgani sm of
respiratory tract infection are m croorganisns of Chlanydia pneunoni ae. 10.
The antibody according to claim4, where the causative m croorgani sm of

respirator ract infection are croorgani snms of | asma neunonlae 5
P et NP B St SR g Sl o SBP e LR 50 e HaRRE: PR E8 t he

For a var | 8y T ol ehBd B Chkn] £ ey “GHNES Py R g sae funct on
' d bod
acoordi ng Tacaios el L ER ey ngpar%%‘f%sfée PRk B PR IR, P

0 clai to 8 i's use
M cr oor ganj, g%, d‘bé@gv'e§ecd1ar apheriezqd by fhefand ant{podyet o

&%E
intracel lul ar nol ecul es that have the sane unct|6% g For a variety of

M croorgancerd Spdafdnglamnbeagant Libubelcdel£cthrg sH c1oengani sns,
which is characterized by the fact that any anti body according to clains 1

to 8 i s usg@nelbmoAehBt NOfe Oh sPrAEEH NG naNYe @Rt hbedyrweser i bad 20di Roany
one of clains 1 to 8, characterized by the fact that ribosomal protein

L7/ L12 of @2crafryghsi Seejwdhiaen@ddiye a gehe shaydpell At agmepitocellaae lgr by
i sol ation from m croorgani sns) peptide noiety thereof, or a synthesized
pepti de corcoasbponfipng Med 25ethe geptddehpeiset yrilsoasad lapamtefmunogen.

L7/L12.

10 50 ml Escherichia coli into which expression
vector had been inserted was cultivated overnight in
a two-fold concentration YT medium at 37 °C. Then,
450ml of the two-fold concentration YT medium was
heated at 37 °C for 1 hour. 50 ml of the Escherichia

15 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 500
mM IPTG was introduced and cultivated for 4 hours at
25 °C. The product was then recovered and introduced

20 250 ml each to a centrifugation tube and centrifuged
for 20 minutes at 5000 rpm. The supernatant was
discarded and dissolved in 25 ml each 50 mM Tris-HCl
at a pH of 7.4 and Lysis buffer containing 25 %
sucrose.

25 Furthermore, 1.25 ml 10% NP-40 and 125 pl 1 M
MgCl, were added and transferred to a plastic tube.

Sonication was performed 1 minute x 5 times while ice
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A@E. AY. A Y. AfI LA A >fh:t~1V[i k~ytojc] X]caU ca U] c”a]ca]ca] ca]ca]ca]ca
U] c”a] ca] cfac}'bd}ca]Pcb@] aaf eadjpca] owd T atenked]osdedafoa] df culvures) @&d ca U cha

| EuHzPUe. ] | upkfa\ W ca] ca] ca] ca] ca] ca

U] cMa] ca] ch? cﬁ}’@a]rc%} calealtds cfa‘}léa}féé]t@d]‘éa‘]'éé] é@]m@a?éa] ca] ca] ca] ca] ca]
caV] ca] ca! K44" | r WKz<k}w mhc”Ykfa\W]ca] ca]ca]ca]calc ag é % é_jﬁica cal c
a] ca]cra U c"a]‘g%fEa] &%]%a‘?%%f@&‘e@]‘bl‘%l]‘ég] SRS CAFeacd ]%

l L1 g Py %%&%#?%{ SIPRIEPES IR BT EAFELFES & ca] cal cal ¢
aU]] E?L]C géa]C 21558%]%‘ a‘ii] ca] %}dcﬁ} ‘}*%g] YA BB Spadode Zr&eFP ™ M3(((O))

))))" *J*{**%Cﬁlj o) ﬁa}:%%] aal calealicaleal fal paleal salgal cakaalealfal cal cal

ca] ca] ca] caJca]ca]calca

Ul c"a] ca] caht a]}pgéza%f:@rmed with- 8p- mv /10224 2AB 153356, 6ph66E By zupkial Wvdl

gb] X] ] ca] ca] ca cal ca]ca]calcalca Ucna]cta U c”nal ca]caV]ca]ca

U c”a] ca] ca¥hea]ca] € Vhtoa]nﬁa]@ﬁ{}:a&]rﬁairc@ The protein content in
U] c”a] ca7778C8d8n888888) 9999: 4: A: Q V: \ : k:

2<i <0=f =0>hhfev g ghd Kl gln] Xldd ca¢ € ajred]road clai;ca]rim];mﬁd;ma}m:a bonding
Ul c*a] caV] ca] caV] ca] ca] ca] caV] ca] ca] ca] ca] caV] ca] ca] caV] ca] ca] ca] ca] ca] ca
h>+?a??®?? GEAhiB] Bl BBBBERSCT) M DBOODERS ¢ BatlojGe Y1 g ] the main
Ul c”a] ca] c%] ca) ca]ca
I

Ul ca] ca] cdfFé]ehPrayés] cjtal eafca] ddleapeapcdcageaPraléda ca
U c”a]ca] c

JKLWOBWM%‘?TB&WYHW?W&Z@ZZZ% PH [ﬁ% nhc"YI gb] X111 ca] ca] ca] ca]
caj ca] ca] ca] ca| ga}ngf‘ Freaalaalaal sal galsal cal galed M gfakgal ¢l opl galea
a

Ul c™a] ca] ca] ca]
(OO NTHOO @5 4)" By 5 e a e Y 1.00ARRAHA €1l 80 il pheal cal cal
ca] cajca ’ !

caV]ca] ca] ca caf%a] ca] ca]
15 was added to 10 ml of 1 mg/ml solution of the

resulting GST fusion ribosomal protein L7/L12. 100

Bl of 2 u/pl PreScission Protease (manufactured by

Pharmacia company) was further added and reacted at 4

°C to separate the GST moiety from ribosomal protein
200 L7/L12.

The reaction solution was passed through a
glutathione sepharose column which had been
conditioned with PBS. The solution coming out from
the column was recovered. One bed volume of PBS was

25 passed through and also recovered. Purity of the
purified ribosomal protein L7/L12 that was obtained

was confirmed by electrophoresis to be approximately
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cal] ca] caV] ca] ca] ca] caV] ca] ca] caV] ca] ca] ca] ca] caV]ca]ca U c”a]c”a

Ul c*a] ca] caV] ca] ca] caV] ca] ca] ca. WBWXWWMWCXXXXXXYYZz{{{

3 mc W e’ . .
lllj]] L’C‘ Li L% }cg}adz }c%%}c }‘}6’%"&‘2] %gfg%]z;pa‘]‘%?@a]s@d:] kafestedycfh] 28] cal ca
ca] ca] cal cal cal caV] ca
] ~~~% 6<JILn1nrﬁl]‘%.°9%fhp ?‘éi%\} %Fc%%%%%ﬁf@g]dc‘a] ca] ca] ca] ca] ca] ca] ca] ca] ca] caUj]
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10 weeks, and after 6 weeks. A two-fold concentration
antigen emulsion was further injected
intraperitoneally after 10 weeks and after 14 weeks.
The spleen was excised 3 days after the final
immunization and submitted to cell fusion.

15 After thoroughly mixing 2 x 10’ myeloma cells per
108 spleen cells from mice, which had been recovered
aseptically, in a glass tube, the mixture was
centrifuged for 5 minutes at 1500 rpm and the
supernatant was discarded. The cells were thoroughly

20 mixed.

The myeloma cells used for cell fusion were
obtained by cultivation of cell strain NS-1 with an
RPMI 1640 culture medium containing 10 % FCS,
cultivating this product beginning 2 weeks before

26 cell fusion using an RPMI 1640 medium containing 0.13
mM azaguanine, 0.5 pg/ml MC-210, and 10 % FCS for 1

weeks, and then further cultivating the cell strain
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10 m1 RPMI 1640 medium kept at 37 °C was added and
the solution was vigorously mixed for approximately 5
minutes as it was suctioned and evacuated from a

10 sterile pipette.

After centrifugation for 5 minutes at 1,000 rpm
and removal of the supernatant, 30 ml HAT culture
medium were added to bring the cell concentration to
5 x 10°® cells/ml. This mixture was stirred till

15 wuniform and then poured, 0.1 ml at a time, into a 96-
well éulture plate and cultivated at 37 °C under 7 %
COz. HAT medium was added, 0.1 ml at a time, on Day 1
and at Week 1 and Week 2.

Then the cells that had produced the desired

20 antibody were assessed by ELISA. Solutions of
ribosomal protein L7/L12 of Neisseria gonorrhoeae
dissolved in PBS containing 0.05 % sodium azide were
diluted to 10 pg/ml and were poured, 100 pl at a time,
into separate 96-well plates and adsorbed overnight

25 at 4 °C. After removal of the supernatant, 200 pl 1

o°

bovine serum albumin solution (in PBS) were added and

reacted and blocked for 1 hour at room temperature.
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Ul ] ca] ca] cafcal apd cakiédbea~labeled goat anti-mouse antibody

Ul c”a] ca] ca] ca] ca] ca] ca] ca] ca] ca] caV] ca] caV] ca] ca] ca] ca] ca] ca
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Ul c”a] ca] chpdd] cafcapead) dergcakealecal cBpeapgpernatant was

10 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

15 determined.

As a result, positive wells that reacted with
ribosomal protein L7/L12 were detected, confirming
presence of the antibody to ribosomal protein L7/Ll2.

Therefore, the cells in the positive wells were

200 recovered and cultivated with HAT medium in a 24-well
plastic plate. The fused medium that had been
cultivated was diluted with an HT medium to a cell
count of approximately 20 cells/ml. Then 50 1 the
medium was mixed with 10° six-week-old mouse thyroid

25 cells suspended in the HT medium in a 96-well culture
plate. The cells were cultivated for 2 weeks at 37 °C

under the conditions of 7 % CO,. The antibody titer in
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10 Specifically, cells subcultured in RPMI 1640
medium (containing 10 % FCS) was diluted in serum-
free medium to about 2 x 10° cells/ml, 3.3 x 10°
cells/ml, and 5 x 10° cells/ml in 25 cm® culture flask,
and the total was made S ml. After cells were grown

15 for 3 to 5 days in 7 % CO, at 37 °C, flask that
contains the least number of original cells was
selected among flasks in which cells were grown. The
same procedure was repeated until the cells diluted
to 2 x 10° cells/ml grow to 2 x 10° cells/ml in 3 to 4

20 days, thereby adapting the cells with serum-free
medium. Next, cloning was performed in a 96-well
plate for bacterial culture to select cells
exhibiting fastest growth and a highest antibody
titer. The selected cells were grown in a 24-well

25 plate and diluted with a serum-free medium in a 25
cm? culture flask to a concentration of about 2 x 10°

cells/ml and the total volume was made to 10 ml.
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medium was added to the mixture and was incubated at
37 °C for two days while stirring. 200 ml ?f the
serum-free medium was added again and the mixture was
incubated for a further two days. The culture broth
10 was divided into four aliquots, one volume 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
15 collected and centrifuged at 10,000 rpm for 15
minutes to obtain culture supernatant containing the
target antibody. After adding sodium azide to final
concentration 0.1 %, the culture supernatant was
stored at 4 °C. 100 ml of the supernatant containing
20 the antibody was diluted 5-fold with PBS and adsorbed
in a protein G column (5 ml bed, Pharmacia) and
washed with 3-bed volume of PBS. Then eluted with
citrate buffer at pH 3, the antibody fraction was
recovered and monoclonal antibody produced by each
25 hybridoma was obtained.
The monoclonal antibodies originating from the

four hybridoma clones were evaluated according to the
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antigen to react with an antibody (an amplification

10 reagent) which is an enzyme-labeled antibody, and
finally adding a substrate solution to produce a
thin-film precipitate. The antigen-antibody reaction
can be . judged visually by a degree of light
interference color produced in the precipitate.

15 The monoclonal antibody preparation was used as a
capture antibody to be immobilized on a silicon wafer
having a silicon nitride thin film layer in the OIA
method. Moreover, peroxidase-labeled AMGC-1
monoclonal antibody which can non-specifically react

20 with ribosomal proteins L7/L12 protein of a variety
of microorganisms described in Reference Example 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

25 the reagent S~acetylthiocacetic acid N-
hydroxysuccinimide for binding using horseradish

peroxidase (Sigma Grade VI).
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5 layer of silicon nitride, 50 pl 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 obtained by adding
0.5 % Triton X-100 to culture suspension of various
10 species of microorganisms and then extracting the
suspension for 5 minutes at room temperature, was
added to the specimen obtained in the above-described
procedure and reacted for 10 minutes at room
temperature. Then, 15 pul of 20 pg/ml peroxidase-
15 labeled AMGCl was added and reacted for 10 minutes.
After washing with distilled water, a substrate
solution (KPL Co.) was added, 15 pl at a time, and
reacted fo? 5 minutes at room temperature. The
product was washed with distilled water to judge the
20 concentration of detection signals as an intensity of
light interference by naked eyes.
As a result, as shown in Table 4 it is clear that
when monoclonal antibody derived from hybridoma AMGC-
8 was used as the capture antibody, all strains of
25 Neisseria genus tested were detected at a sensitivity

of 10° cells/ml, while reactivity of other

microorganisms could not be detected. Thus, the
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5 Table 4

Results of Detection

(10% cells/ml)
Neisseria gonorrhoeae IID821 +
Neisseria lactamica ATCC23970 +
Neisseria meningitidis ATCC13090 +
Escherichia coli ATCC25922 -
Enterococcus faecalis ATCC19433 -
Haemophilus influenzae ATCC10211 —
Klebsiella pneumoniae ATCC13883 .
Pseudomonas aeruginosa ATCC27853 -
GroupB streptococcus ATCC12386 -
Staphylococcus aureus ATCC25923 -
Streptococcus pneumoniae ATCC27336 -
Streptococcus pyogenes ATCC19615 -
(+: Positive; -: Negativé)

10 Example 10
Acquisition of a polyclonal antibody which
specifically reacts with ribosomal protein L7/L12 of
Haemophilus influenzae using a ribosomal protein
L7/L12 protein-immobilized affinity column

15 A centrifugal supernatant of Haemophilus
influenzae cell extract, which had been treated with
0.5% Triton X~100 was used as an antigen. About 1.2

ml of a physiological saline solution containing 100

77



10! t10% & ()- y10% & ()-10% & ()- |
10% & ()- 110% & ()-1f10% & ()-B: Bj BBBR$CAENBEIARRATY o203\ o400 & () -
$10% & ()-3"10% & ()-f 10% & ()-S 0%&'() $CSCC) D DDDAENHC 10!t S, 8

0% & ()-SL6
10%&'8-I4‘!10%&'()--nTLO%&'()-‘F+3"10%&'()-y)ZlO%&'()-DDDDDD~EE~F~_=
100t 1 #, 1 109 ()--3! 10% & ()-! 3! 10%@e& ()- z10% & ()- 10t 10t

10t <10% & ( GOMHEI RI}[ 9~ = 1011 Sy##10% / & () - ! f y##10%& ()-!;

y##109%& ( )U% 'Ofg%'&t ‘?enl #’S‘S’ 199 piLfied o9dgh( theriaddikipR\of 1.5

10t Le109 aRD) S EATIRAL S, | Y%%%%xé) \Thé"ém%‘itsmn
10'#"10%W& --16#"109&' --&10 0%&' &10%y& ( 1" 10%vihivihn&
() - wwzosoégi’ %?PSl%ﬁnl&er‘i ]léat?) /@)P(I)‘ Ja@émef(m&hl

0 ASZ .
181\/12} %ﬁ}% ?))a- i /&“‘%’%“-”-“! e" é&&'%ﬂl%?%gﬁﬁbf’ 'r(a}gé%%‘é?y'“fofo%' ()-S, & 10%
& ()-T A§SKI}nm;1TTJ é&ds’ 0! slot/ﬁn(e)s ,

antibody titer was confirmed.

once every two weeks, and the

The antibody titer was confirmed by the ELISA
method. Solutions of ribosomal protein L7/L12 of
Haemophilus influenzae dissolved in PBS containing

10 0.05 % sodium azide diluted to 10 pg/ml were poured,
100 pl at a time, into 96-well plates and adsorbed
overnight at 4 °C. After removal of the supernatant,
200 pl 1 % bovine serum albumin solution (in PBS)
were added and reacted and blocked for 1 hour at room

15 temperature. The supernatant was removed and the
product was washed with a washing solution (0.02 %
Tween 20, PBS). 100 pnl of a solution obtained by
diluting normal rabbit serum and immunized rabbit
antiserum was added and reacted for two hours at room

20 temperature. The supernatant was removed and the

product was further washed with a washing solution.

Then, 100 nl of a peroxidase-labeled goat anti-rabbit

IgG antibody solution at 50 ng/ml was added and
reacted for one hour at room temperature. The
25 supernatant was removed and the product was washed

with a washing solution. OPD solution (Sigma Co.)

was added, 100 pl at a time, and reacted for 20
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After confirming that the antibody titer had
increased, a large quantity of blood was collected.
Blood was collected in a centrifugal tube made of
glass from the ear artery, allowed to stand for one
hour at 37 °C, then overnight at 4 °C. The mixture
was centrifuged at 3000 rpm for 5 minutes and the
supernatant was recovered. The resulting 4 lots of
anti-serum were stored at 4 °C.

Next, an affinity column with immobilized
ribosomal protein L7/L12 of Haemophilus influenzae
and Neisseria gonorrhoeae was prepared. HiTrap NHS-
activated column (1 ml, manuféctured by Pharmacia)
was used. Immediately after replacing the column
with 6 ml of 1 mM HCl, 1 ml of a PBS solution of
ribosomal protein L7/L12 adjusted to 1 mg/ml was
charged. The column was allowed to stand for 15
minutes at 25 °C. This procedure was repeated 5
times, thereby feeding the total 5 ml of the PBS
solution of ribosomal protein L7/L12. Then, 6 ml of
Buffer A (0.5 M ethanolamine, 0.5 M NaCl, pH 8.3), 6
ml of Buffer B (0.1 M acetic acid, 0.5 M 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
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5 the polyclonal antibody in the resulting anti-serum
was purified using the supernatant of Triton X-100
treated bacteria of Haemophilus influenzae as an
antigen. This antiserum was first diluted with PBS to
a volume of 5 times, passed through a 0.45 um filter,

10 then caused to be adsorbed in the column immobilized
with ribosomal protein L7/L12 of Haemophilus i
influenzae at a flow rate of 0.5 ml/min. After
elution from the column with 0.1 M glycine (pH 2.1)
and immediately neutralizing with 1 M Tris-HCl (pH

15 9.0), eluted fractions of the target antibody were
recovered by the ELISA method, the same as anti-titer
measuring method. These fractions were passed
through the affinity column immobilized with the
ribosomal protein L7/L12 of Neisseria gonorrhoeae,

20 which was equilibrated with PBS whereby the antibody
that reacts with the ribosomal protein L7/L12 of
Neisseria gonorrhoeae was adsorbed and fraction which
passed through without adsorption was recovered.

The polyclonal antibody purified in this manner

25 was evaluated by the same OIA method as in Example 6.

The purified antibody was used as a capture

antibody for the OIA method. Moreover, peroxidase-
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with the method in "Analytical Biochemistry" 132

5 (1983), 68-73 with the reagent S-acetylthiocacetic
acid N-hydroxysuccinimide for binding using
horseradish peroxidase (Sigma Grade VI).

In the OIA reaction, the purified polyclonal
antibody in a PBS containing 0.05 % sodium azide was

10 diluted with 0.1 M HEPES (pH 8.0) to a concentration
of 10 pg/ml and added onto a silicone wafer, 50 pl 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

15 obtained by adding 0.5 % Triton X-100 to culture
suspension of various species of microorganisms and
then extracting the suspension for 5 minutes at room
temperature, was added to the specimen obtained in
the above-described procedure and reacted for 10

20 minutes at room temperature. Then, 15 pl of 20 pg/ml
peroxidase-labeled AMGCl was added and reacted for 10
minutes. After washing with distilled water, a
substrate solution (KPL) was added, 15 npl at a time,
and reacted for 5 minutes at room temperature. The

25 product was washed with distilled water to observe
the blue color concentration by the naked eyes.

As a result, as shown in Table 5 it is clear that
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5§ could not be detected. Thus, the antibody with
specific reactivity to Haemophilus influenzae was
confirmed to have been obtained by using the

polyclonal antibody purified by an affinity column

immobilized with the ribosomal protein L7/L12 of

10 Haemophilus influenzae.

15

Table 5

Results of Detection

(10% cells/ml)
Haemophilus influenzae ATCC10211 +
Escherichia coli ATCC25922 -
Enterococcus faecalis ATCC19433 -
Klebsiella pneumoniae ATCC13883 -
Neisseria gonorrhoeae IID821 -
Neisseria lactamica ATCC23970 -
Neisseria meningitidis ATCC13090 -
Pseudomonas aeruginosa ATCC27853 -
GroupB Streptococcus ATCC12386 -
Staphylococcus aureus ATCC25923 -
Streptococcus pneumoniae ATCC27336 -
Streptococcus pyogenes ATCC19615 -

{+: Positive; -:

Reference Example 1

Negative)
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bacteria
So called sandwich assay in which an antigen is

5 sandwiched between a capture antibody and a labeled
antibody for detection is useful to detect
microorganisms by optical immunocassay and the ELISA
method because of its high detection sensitivity. In
this instance, not only an antibody which

10 specifically reacts with antigens originating from
the subject microorganism, but also another antibody
which recognizes an antigen epitope different from
that of the specific antibody are required.

Antibodies which react non-specifically with

15 ribosomal protein L7/L12 originating various
microorganisms are very useful as an antibody which
can constitute a sandwich assay with an antibody
which reacts specifically with ribosomal protein
L7/L12.

20 Fortunately, ribosomal proteins L7/L12 protein of
a variety of microorganisms have a region wherein the
amino acid sequence is homologous. Here, the
inventors have been successful in acquiring a
monoclonal antibody which exhibits a cross reaction

25 with ribosomal proteins L7/L12 protein of various
species of microorganisms from Neisseria gonorrhoeae.

It has been discovered that an antibody to anti-
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ribosomal protein L7/L12 having no specificity, which

was acquired from one species of microorganisms can

be used for sandwich assay of several kinds of

microorganisms.

5 Cloning of ribosomal protein L7/L12 genes from
Neisseria gonorrhoeae, mass expression in Escherichia
coli and purification of the same protein, and
preparation of monoclonal antibody to the same

protein were performed.

10 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

15 conditions of 37 °C and 5.0 <5.0> % CO,. The colonies

that grew were suspended in a TE buffer to a final
concentration of approximately 5 x 10° CFU/ml.
Approximately 1.5 ml of this suspension was
transferred to a microcentrifugation tube and

20 centrifuged for 2 minutes at 10,000 rpm. The
supernatant was discarded. The sediment 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

25 for another hour at 37 °C. Next, after adding 80 nl
10 % cetyl trimethyl ammonium bromide/0.7 M NaCl

solution and thoroughly mixing the product, it was
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109 ()- incubated for 10 minutes at 65 °C. ©Next, 700 pl
chloroform-isoamyl alcohol solution 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)
5§ 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
10 sediment was scooped with a glass rod and transferred
to a different microcentrifugation tube containing 1
ml 70 % ethanol (cooled to -20 °C).
Next, the product was centrifuged for 5 minutes
at 10,000 rpm and the supernatant was gently removed.
15 Then another 1 ml 70 % ethanol was added and the
product was centrifuged for 5 more minutes. Once the
supernatant had been removed, the sediment was
dissolved in 100 pl TE buffer to obtain the DNA
solution. The concentration of the genomic DNA
20 solution was determined quantitatively in accordance
with E5, Spectrophotometric determination of the
amount of DNA or RNA, "Molecular cloning: A
laboratory manual," 1989, Eds. Sambrook, J., Fritsch,

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

25 Press.

PCR was performed using 10 ng of this genomic

DNA. Taq peclymerase (Takara Co., Ltd., code R001lA)
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0% ()1 90 IOE (1 Y, SOV ()5 JI00) -, 200 ()1 811100 () - xmoc
enzyme, and 200 pmol of each of synthetic
oligonucleotide E shown in Sequence No. 15 of the
5 Sequence Table and synthetic oligonucleotide F shown
in Sequence No. 16 of the Sequence Table, which were
designed based on the ribosomal protein L7/L12 DNA
sequence of Neisseria gonorrhoeae acquired from
Internet information (Oklahoma University, N.
10 Gonorrhoeae Genome Project, disclosed genomic DNA
data) because of the similarity with ribosomal
protein L7/L12 DNA sequence of other bacteria, were
added to the enzyme to bring the final volume to 50
rl.
15 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 minutes at 72 °C and was then cycled
25 times for 1 minute at 95 °C, 2 minutes at 60 °C,
and 3 minutes at 72 °C. Electrophoresis was performed
200 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
rays to confirm amplification of approximately 400 bp
cDNA. After digestion treatment with restriction
25 endonucleases BamHI and XhoI, electrophoresis was
performed in 1.5 % agarose gel and staining with

ethidium bromide was carried out. An approximately
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Reaction Dye Terminator Cycle Sequencing Kit (Applied

Biosystems). First, 9.5 pl reaction stock s
5 4.0 pl T7 promoter primer at 0.8 pmol/nl (G

and 6.5 pl template DNA for sequencing at 0

olution,

ibco BRL)

.16 pg/pl

were added to a microtube with a capacity of 0.5 ml

and mixed. After superposition with 100 pl
oil, PCR amplification was performed for 25

10 where one cycle consisted of 30 seconds at 9

mineral
cycles,

6 °Cc, 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 completed, 80 pl sterilized pure water

was added and stirred. The product was cent
15 and the aqueous layer was extracted 3 times

phenol-chloroform. Ten microliters 3 M sodi

rifuged
with

um

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

Bl aqueous layer and stirred. The product w

as then

centrifuged for 15 minutes at room temperature and

20 14,000 rpm and the sediment was recovered.

Once the

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 containing 4 pl 10 mM EDTA and denatured

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

and submitted to sequencing. One of the 5 clones

obtained had homology of the sequence with the probe
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gonorrhoeae ribosomal protein L7/L1l2.

10 Neisseria gonorrhoeae 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

15 strain AMGC1l, which produces monoclonal antibody to
ribosomal protein L7/L12 of Neisseria gonorrhoeae,
was obtained in accordance with the method similar to
the method of Example 3. Monoclonal antibody was
produced and recovered in accordance with standard

20 methods using the positive hybridoma cells of AMGCL
strain obtained as previously described.

Specifically, cells subcultured in RPMI 1640
medium (containing 10 % FCS) was diluted with a
serum-free medium to about 2 x 10° cells/ml, 3.3 x 10°

25 cells/ml, and 5 x 10° cells/ml in 25 cm? culture

flasks, and the total was made 5 ml. After cell were

grown for 3 to 5 days in 7 % CO, at 37 °C, a flask

89



%11"bA4108" fy"10% & ()- @Efy"1098" & ()- @308 & () - 5,nk0%8" & () -2
1098" & ()- 108"108"1"c""3#$$$|[: A4108" $SHI10 .t 10% & ()-9
CBSH109B" & ()-9 G'10% & ()-W OG' 1098" & () - W 1098" & () - $988888M&T7' VU410
F'1098" & ()- F'1098"& ()- 1098"& ()- 108"108"108" =1098"& ()- $SH10%6-
6& ()-97'f' ' /(e(((|[:vU410 #109B8"& ()- !!1098"& ()- , 1098"& ()-

| 1098" & ()- O 11098"& ()- 1098"& ()-(5)))*5**|[:vU410 ;2"10% & ()-0

:-l)-?-}-?-%?UflLlé”)'}éiﬁég%%p(Sal&s %@W%h%%)cl 0%/‘50&1%?‘11%%3%@8%451%%5&()
ﬁo&gﬁ 88%@%&%*&&%9 e 1. sngon ! s (die oo (e
Toopra () Spme prededubt 3 < Eplatka ?@Qf‘ﬁﬁ‘é%-g??}.l%ﬂfo%kmd(y

LoaTeet bl ATE SO HTRRE (Yt gL ebARe 1008 el
4GLOYB g (éia%OOlt?r?éI:eB Qa O%anow)é §d17 sOYM O e ez (YE20W8 & () -2
10986 & ()-S ~ 1094 T& ( | & ()~ S2233445[ [: bU4A10 T & #109%R& () -

& #1099& (I)\ed'i&n#lo%&t()'cl%rﬂ-ﬂ%&w(a)s @&Fﬁé@%ﬁ%d& in - @ 9E-100

& ()-z55555' 5555vU410 y 1099& ()- 10%& ()- |, 1098& ()-

1090&' () - 1P VAR ADRE bat@ME 8 ($uFta6aATBEB| fov HlDe ct 9% eANIAR' () -

Y' S1098& ()- 10984& ()- y&lOW& ()- 109%8& ()-s

10994 () - 0888840: 018y [ falsdkst ELIBIRLY- 3 TG I0E )t AP () -

) 1008@& ()- ' - 1098@& ()- & 1099& ()-1999 : @s:v:w |[:-410% F=10%8& ()- ,y8
1098& () - té@zerlombe)se%@w@‘ce)li@mgw&g@awq 100BR XY =We k1 Ly: LW

bA410% | Y410986 & éy) £ 10986 & () - ys10986 & () - F10988 & Q 1 o& ()-
10940940 : ; PLadEnsane;, Fddheadoy & %1) & ﬁ%%‘&ﬁ(f)ree 1096 &1 -1 1996
10%& ol ’>A4 % 10% & (V& 0% @/o
b ) 105%‘«@ ()cult‘—if B bofdarrbratisy 81 )2 %&é@m ‘

iply?& Dassif b 855 Q%Ea’éﬁﬁ%%xiaﬁ?f%\%oo%olq& %fte]‘?o/%
& ()" 0% cdanac 000 B -3 490 2 & L) A5, <A10% A3 10%

& ()-" 10% & ()- 10% & ()- 10% & ()~ #3ChnK<<<<<< DA410% #3 10%

& ()- #BQH@O}Q%&H:)E‘!:J.O]:O%& () x 0% l)s/ml0%®hé) cudetzeRHr3phl0% #
10% & ()- 10% & ()- #3Chn110%)& ()- 10% & ()- 10% & ()- <=====(=_"7AM10%
# 10% &6 ()-10a08ad& Q) x ﬂ(ﬂ)@/cjcﬁéf(;s/#ﬁQW’aé.O%r&n(s)ferﬂ.Q% to a bottle

& ()- " (=)=*=4=@J=N=" @410% # 10% & ()- 10% & ()- 10% & ()- 10%

& () - #3Qmhcun&s§) CUNHG=Yabiongwhi i ¥@%e 3w h0%re e sa0% & ()-° 10%

& 0% & 3QMT =s===>8>>a@V410% # y@10% & S2510% & F
yy( )510% & (ﬂ)afglw 110%R Q?)CﬁgA@f@%L&L@Q mloop &' %§ ?segiﬂbségswv%lo

%ﬁéiﬁ/ﬁ&é)w%éﬁé%% E@%@y“’%%ém%lr"{@ skt SRR () - @
#10%-T ~& 00/(11&
1091 & ()- ‘4"% %%) O t'\‘%i(%% io?@l&%W&M 3¢ the

1%00/:)/? gz?) ﬁ%@'ﬂ%%)ﬂ%lgm Xvayg é—?cfi@d%a@ai’nygnho(@\é ke was
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was divided into four aliquots, the serum-free medium
was added to each portion, followed by incubation for
two days. After further addition of 400 ml of the

25 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
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As a result, as shown in Table 6 it was confirmed
20 that when the monoclonal antibody originating from
hybridoma AMGC1l was used, this antibody can react
with ribosomal proteins L7/L12 of all bacteria such
as Neisseria gonorrhoeae, Haemophilus influenzae, and

Streptococcus pneumoniae.

25
Table 6

Results of detection of AMGCl antibody and
Ribosomal Protein L7/L12 of microorganisms
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precision, by using antibodies to intracellular
molecules of the same function.

By using antibodies to ribosomal proteins L7/L12
of various microorganisms as such antibodies,

20 Haemophilus influenzae and Neisseria 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

25 same functions in various microorganisms as an
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CLAIMS :

3

1. Antibodies which are antibodies to ribosomal protein of microorganisms

and which react specifically with ribosomal protein of microorganisms belonging to the

same genus or species as said microorganisms.

5 2. The antibodies according to claim 1, where the
ribosomal protein of the micrgorganisms is ribosomal
protein L7/L12.

3. The antibodies according to claim 1 or 2,
where said microorganisms are microorganisms which

10 cause a sexually transmitted disease (STD).

4. The antibodies according to claim 1 or 2,
where said microorganisms are microorganisms which
cause respiratory tract infection.

S. The antibody according to claim 4, where the

15 causative microorganisms of respiratory tract
infection are microorganisms of Haemophilus
influenzae.

6. The antibody according to claim 4, where the
causative microorganisms of respiratory tract

20 infection are microorganisms of Streptococcus
pneumoniae.

7. The antibody according to claim 3, where the
causative microorganisms of sexually transmitted
diseases (STD) are microorganisms of Neisseria

25 gonorrhoeae. _

8. The antibody according to claim 7, which is

the antibody to ribosomal protein L7/Ll2 of Neisseria
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gonorrhoeae and which recognizes 3 continuous amino
acid sequence moiety from 5 to 30 amino acids

including the 115th alanine in the amino acid

"sequence of Sequence ID No. 22 of the Sequence Table.

9. The antibody according to claim 4, where the causative
microorganism of respiratory tract infection are microorganisms of

Chlamydia pneumoniae.

10. The antibody according to claim 4, where the causative
microorganism of respiratory tract infection are microorganisms of

Mycoplasma pneumoniae.

11- A method of detecting microorganisms, which is
character;zed by the fact that antibody to
intracellular molecules that have the same function
for a variety of microorganisms is gsed.

12. A method of detecting microorganisms, which
is characterized by the fact that any antibody
according to claims 1 to 8 is used. h

13. A reagent kit for detecting microorganisms,
which is characterized by the fact that antibody to
intracellular molecules that have the same function
for a variety of microorganisms is used.

14. A reagent kit for detecting microorganisms,
which is characterized by the fact that any antibédy
according to claims 1 to 8 is used.

15. A method of preparing any antibody described
in any one of claims 1 to 8, characterized by the
fact that ribosomal protein L7/L12 of microarganisms
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 immunogen.

97



