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SEQUENCE LISTING

SEQ ID No. 1: Truncated Protein Sequence of r47 Protein
Expressed, truncated protein sequence (translated from 184-1458 of DNA sequence, bolded

sequence was confirmed by N-terminal protein sequencing)

[

L

[

(

C

(

(

C

[ MVNSLSDIVEPLISTVVSIYAVDTNIGISFNNKVSKYQQEVFLGSGVIIDSSGYIVTNENVIA
[ GAENIKVKLHDGSELIAELVGSDNKINIALLKINSPAALSYATFGDSNQSRVGDQVIAIGSPF
[ GLRGTVTNGIISSKGPDMGNGIVTDFIQTNAATHMGSFGGPMFNLEGKIIGINSIHVSYSGISF
[ AIPSNTVLEAVECLKKGEKIRRGMLNVMLNELTPELNENLGLKQDQNGVLITEVIKEGSAA
[ QCGIAPGDVITKFHDKEIKTGRDLQVAVSSTMLNSEREVELLRNGKSMTLKCKUANKGEDS
i EQQSNDQSLVVNGVKFVDLTPDLVKKYNITSANNNGLFVLEVSPNSSWGRYGLKMGLRPR
r DIILSVKRDDNKKDISVKTLREIVTNIKHNEIFFTV QRGDRMLYIALPNINK

C
[
L
[
(

Protein sequence data output (only N-terminal):

MVNSLSDIVEPLISTVV

O
oooooao
gooad

{

r SEQ ID No. 2: r56 Protein Karp (Ching)

. The confirmed sequence for r56 by Ching (amino acid 80-456). The corrected sequence is
. highlighted and underlined

EMTIAPGFRAEIGVMYLTNITAQVEEGKVKADSVGETKADSVGGK
DAPIRKRFKLTPPQPTIMPISIAVRDFGIDIPNIPQQQAQAAQPQLNDE

[QRAAARIAWLKNCAGIDYRVKNPNDPNGPMVINPILLNIPQGNP

[NPVGNPPQRANPPAGFAIHNHEQWRHLVVGLAALSNANKPSASP

LVKVLSDKITQIYSDIKHLADIAGIDVPDTSLPNSASVEQIQNKMQ

[ELNDLLEELRESFDGYLGGNAFANQIQLNFVMPQQAQQQGQGAQ

[QQQAQATAQEAVAAAAVRLLNGNDQIAQLYKDLVKLQRHAGIK

[ KAMEKLAAQQEEDAKNQGEGDCKQQQGTSEKSKKGKDKEAEFD

[LSMIVGQVKLYADVMITESVSI

[

r PI=5.8,

r MW 40903, 377 a.a.

[ Extinction coefficient Azg0=0.754 (1 mg/ml)

L

10

20

30

40

50



ooooogoado
oooo

L T e T e T s T e T e T e T e T s R e T s T s T s T e T e B

O

SEQ ID No.
>Kato

MKKIMLIASA
GKKQLPLTTS
MPFGGTLAAG
PQPTIMPISI
ADRDLGVDIP
NPVLLNIPQG
PPNANPRQAM
RVAGIEVPSD
PLPNSASVEQ
QQAQATAQEA
AAAAAVRVLN
SDAGGASKGG
KGKETKETEF
ASGALGVAIN
AAEGVYVDIE

goooaoano
oooao
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O

SEQ ID No.
>Gilliam

MKKIMLIASA
GKKHLSLTTG
LPFGGTLAAG
RFKLTPPQPT
IMPISIADRD
VINPVLLNIT
QGPPNVQPRP
ADIAGIDVPD
TGLPNSASVE
QQQAQATAQE
AVAAAAVRLL
ASEKSKEGKG
KETEFDLSMI
GVAINAAEGV
YVDLEGSYMH

goooaoano

3:

sequence
MSALSLPFSA
MTIAPGFRAE
NVPQGGANHL
QPCSILNHDH
IQNRKMQELND
NNDQIIKLYK

DLSMIVGQVK

GSYMHSFSKI

11

number 21
SAIELGDEGG

LGVMYLANVK

GDNLGANDIR

WRHLVVGITA

ILDEIRDSFD

DLVELRRHAG

LYADLFTTES

EEKYSINPLM

r56 Protein Sequence {(Kato)

529 aa
LECGPYAKVG

AEVESGKTGS

RADDRITWLK

MSNANRPSVS

GCIGGNAFAN

IKKAMEELAA

FSIYAGLGAG

ASFGVRYNF

4: r56 Protein (Gilliam)

sequence
MSALSLPFSA

MTIAPGFRAE
VGVDTDILAQ
RONLDILDHG
QIQSKMQELN
NGNDQIAQLY
VGQVRLYADL

SFSKIEEKYS

number 25
SATELGEEGG

LGVMYLRNIS

AAAGQPQLTV

OWRHLVVGVT

DVLEDLRDSF

KDLVELQRHA

FTTESFSIYA

INPLMASVGV

524 aa
LECGPYGKVG

AEVEVGRGRKV

EQRAADRIAW

ALSHANKPSV

DGYMGNAFAN

GVKKAMERLA

GVGAGLAHTY

RYNF

JP 2005-538948 A 2005.12.22

VVGGMITGVE
DADIRSGADS
NYAGVDYMVP
PIKVLSEKIV
QIQLNFRIPQ
QDGGCNGGGD

LAYTSGKIDG

IVGGMITGAE
DSKGEIKADS
LENYAGIDYM
TPVKVLSDKI
QIQLNFVMPQ
AQQEEDAKNQ

GKIDDKDIKG

STRLDPADAG
PMPQRYKLTP
DPNNPQARIV
QIYRDVKPFA
AQQQGQGQQQ
NEKRKRGASED

VDIKANTGMV

STRLDSTDSE
GGGTDTPIRK
VPDPQNPNAR
TKIYSDIKPF
QAQQQQGQGQ
GEGDCKQQQG

HTGMVASGAL
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(12) JP 2005-538948 A 2005.12.22

Primer sets
a. Forward primers:

Gene (125-174 as target gene sequence)

5’-tatgcat aCCATGGtaa atagtttatce tgat-3’ (SEQ ID No. 5)
Nco I site 10

b. Reverse Primers:

Gene sequence of 1443-1477 as target, 35 bp

5’-cgectGGATCC tagatttacttattaatattaggt-3’
BamH1 site

(SEQ ID No. 6)
20
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(13) JP 2005-538948 A 2005.12.22

ooogag

SEQ ID NO. 7: PCR amplified sequence: 174-1481 nt. Expressed DNA sequence:184-1458 nt, aa
42-466. the coding region is bold.

174 tatgcat

181 att atg gtaa atagtttatc tgatatagtt gagccattaa tatctacagt agtaagtatt
241 tatgctgtag atactaacat tggtattagt tttaataata aggtatctaa gtatcagcaa
301 gaagtgttct taggttctgg ggttatcatt gatagttctg ggtatattgt tactaatgag
361 aatgttatag caggagctga aaatataaaa gtaaagttge atgatggttc agaactcata
421 gcagaattag ttggtagtga caataaaatt aatatagett tattaaaaat taattcteca
481 gcagcattat cttatgcgac ttttggegac tcaaatcagt ctagagtagg agatcaggtt
541 attgcaatag gaagtccttt tggtttaaga ggaacagtaa caaatggeat tatttcttct
601 aaaggaccag atatgggtaa cggcatagta actgatttta ttcaaactaa tgetgetatt
661 catatgggta gctttggtgg accgatgttt aatettgaag gaaaaattat tggaattaat
721 tccattcacg tatcttactc aggcataagt tttgetatte catctaatac tgtacttgaa
781 gcagttgaat gcttaaaaaa aggagaaaaa attcgtegtg gtatgttaaa tgttatgett
841 aatgaattaa ctccagaatt aaatgagaat ttaggactta aacaagatca aaatggagtt
901 ctaataactg aagttataaa agaaggatct gcagcacaat gtggaattge tcctggagat
961 gtaattacta aatttcatga taaagagatc aaaacaggga gagatttaca ggtagcetgta
1021 tcttcaacta tgcttaattc tgaaagagaa gttgagcttt tacgtaatgg taagtcegatg
1081 actctaaaat gtaaaattat tgccaacaaa ggtgaggata gtgageaaca aagtaatgat
1141 caaagccettg tggttaatgg tgtaaaattt gttgatctta cacctgattt agtgaagaaa
1201 tataatatta cttcagctaa taataatggg ttatttgtee ttgaagttte gectaactet
1261 tcttggggga gatatggttt aaaaatggge ctaagaccta gagatataat tttatcagtt
1321 aaacgtgatg ataataaaaa agatatttct gttaaaacte taagagaaat agtgacaaat
1381 ataaagcata atgaaatttt ctttacagtg caaagaggag atagaatgct ttacattget
1441 ttacctaata ttaataag ta aatctagttt aaaggcgatt t

O
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SEQUENCE LISTING

SEQ ID No. 1;: Truncated Protein Sequence of r47 Protein
Expressed, truncated protein sequence (iranslated from 184-1458 of DNA sequence, bolded
sequence was confirmed by N-terminal protein sequencing)

MVNSLSDIVEPLISTVVSIY AVDTNIGISFNNKVSKYQQEVFLGSGVIIDSSGYIVTNENVIA
GAENIKVEKLHDGSELIAELVGSDNKINIALLKINSPAALSY ATFGDSNQSRVGDQVIAIGSPF
GLRGTVTNGISSKGPDMGNGIVTDFIQTNAATHMGSFGGPMPNLEGKIIGINSIHVS YSGISF
AIPSNTVLEAVECLKKGEKIRRGMINVMINELTPEINENLGLKQDQNGVLITEVIKEGSAA
QCGIAPGDVITKFHDKEIKTGRDLQVAVSSTMINSEREVELLRNGKSMTLKCKIANKGEDS
EQOSNDQSLVVNGVKFVDLTPDLVKKYNITSANNNGLFVLEVSPNSSWGRYGLKMGLRFR
DILSVKRDDNKEDISVKTLREIVTNIKHNEIFFTYV QRGDRMLYIALPNINK

Protein sequence data output (only N-terminal):

MVNSLSDIVEPLISTVV

SEQID No. 2: 56 Protein Karp (Ching)
The confirmed sequence for r36 by Ching {amino acid 80-456). The corrected sequence is
highlighted and underlined

MTIAPGFRAEIGVMYLTNITAQVEEGKVKADSVGETKADSVGGK
DAPIRKRFKLTPPQPTIMPISIAVRDFGIDIPNIPQQQAQAAQPQLNDE
QRAAARIAWLKNCAGIDYRVKNPNDPNGPMVINPILLNIPQGNP
NPVGNPPQRANPPAGFAIHNHEQWRHLVVGLAALSNANKPSASP
VKVLSDKITQIYSDIKHLADIAGIDVPDTSLPNSASVEQIQNKMQ
ELNDLLEELRESFDGYLGGNAFANQIQLNFVMPQQAQQQGQGQ
QQQAQATAQEAVAAAAVRLLNGNDQIAQLYKDLVKLQRHAGIK
KAMEKLAAQQEEDAKNQGEGDCKQQQGTSEKSKKGKDKEAEFD
LSMIVGQVKLYADVMITES VSI

PI=538,
MW 40903, 377 a.a.
Extinction coefficient A2gp=0.754 (1 mg/ml)
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SEQ ID No.
»Kato

MEKEKIMLIASA
GKEQLPLTTS
MPFGGTLAAG
PQPTIMPISI
ADRDLGVDIP
NPVLLNIPQG
PPNANPROQAM
RVAGIEVPSD
PLPNSASVEQ
QRAQATAQEA
ARAAAVRVLN
SDAGGASKGG
KGKETKETEF
ASGALGVAIN
AAEGVYVDIE

SEQ ID No.
>Gilliam

MEKIMLIASA
GEKEKHLSLTTG
LPFGGTLAAG
RFKLTPPQPT
IMPISIADRD
VINPVLLNIT
QGPPNVQPRP
ADIAGIDVED
TGLPNSASVE
QQQAQATAQE
AVAARAAVRLL
ASEKSREGKG
RETEFDLSMI
GVAINAAEGV
YVDLEGSYMH

Primer sets

(15)

3: r56 Protein Seguence (Kato)

seguence
MSALSLPFSA

MTIAPGFRAE

NVPQGGANHL

QPCSILNHDH

IQNEMQELND

NNDQIIKLYK

DLSMIVGQVE

GSYMHSFSKI

number 21
SAIELGDEGG

LGVMYLANVK

GDNLGANDIR

WRHLVVGITA

ILDEIRDSFD

DLVFLRRHAG

LYADLFTTES

EEKYSINPLM

529 aa
LECGPYAKVG

AEVESGKTGS

RADDRITWLK

MSNANKPSVS

GCIGGNAFAN

IKKAMEELARA

FSIYAGLGAG

ASFGVRYNF

4: r56 Protein (Gilliam)

seguence
MSALSLPFSA

MTIAPGFRAE

VGVDTDILAQ

RONLDILDHG

RIQSKMQELN

NGNDQIAQLY

VGEQVKLYADL

SFSKIEEKYS

a. Forward primers:

number 25

524 aa

JP 2005-538948 A 2005.12.22

VVGGMITGVE

DADIRSGADS

NYAGVDYMVP

PIRKVLSERIV

QIQLNFRIPQ

QDGGCNGGGD

LAYTSGKIDG

SAIELGEEGG LECGPYGKVG IVGGMITGAE

LGVMYLRNIS

ARAGOFPQLTV

QWRHLVVGVT

DVLEDLRDSF

KDLVKLQRHA

FTTESFSIYA

INPLMASVGV

Gene (125-174 as target gene sequence)

AEVEVGKGKV DSRKGEIKADS

STRLDPADAG

PMPQRYKLTP

DFNNPQARIV

QIYRDVEPFA

AQ00GRGEO00

NEKERGASED

VDIKANTGMV

STRLDSTDSE

GGGTDTFIRK

EQRAADRIAW LENYAGIDYM VPDPONFNAR

ALSHANKPSV TPVEVLSDRI

DGYMGNAFAN QIQLNFVMPQ

GVEKAMEKLA AQQEEDAKNQ

GVGAGLAHTY GEILDDEKDIKG

RYNF

5°-tatgeat aCCATGGtaa atagtttate tgat-3’ (SEQ ID Ne. 5)
Neo I site

b. Reverse Primers:

Gene sequence of 1443-1477 as target. 35 bp
5’-egectGGATCC tagatttacttattaatattaggt-3°
BamHI1 site

(SEQ ID No. 6)

TRKIYSDIRFF

QAQQQIGQGY

GEGDCEQQQG

HTGMVASGAL
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SEQ ID NO. 7: PCR amplified sequence: 174-1481 nt. Expressed DNA sequence:184-1458 nt, aa
42-466. the coding region is bold.

174 tatgcat

181 att atg gtaa atagtttatc tgatatagtt gagecattaa tatctacagt agtaagtatt
241 tatgctgtag atactaacat tggtattagt tttaataata aggtatctaa gtatcageaa
301 gaagtgttet taggttctge gettatcatt gatagtictg ggtatattgt tactaatgag
361 aatgttatag caggagctga aaatataaaa gtaaagttge atgatggitc agaactcata
421 geagaattag tiggtagtga caataaaatt aatatagett tattaaaaat taattcteca
481 gcagcattat cttatgegac ttttggegac tcaaatcagt ctagagtagg agatcaggtt
541 attgcaatag gaagtecttt tggtttaaga ggaacagtaa caaatggceat tatttcttet
601 aaageaccag atatgggtaa cggeatagta actgattita ttcaaactaa tgetgetatt
661 catatgggta gettiggige accgatgttt aatcttgaag gaaaaattiat tggaattaat
721 tecatteacg tatcttactc aggeataagt ttigetatte catetaatac tgtactigaa
781 geagttgaat gettaaaaaa aggagaaaaa attegtegtg gtatgttaaa tgttatgett
841 aatgaattaa ctecagaatt aaatgagaat ttaggactia aacaagatca aaatggagtt
901 ctaataactg aagttataaa agaaggatet gcageacaat gtggaatige tectggagat
961 gtaattacta aatttcatga taaagagate aaaacaggga gagatttaca ggtageigta
1021 tcttcaacta tgcitaattc tgaaagagaa gtigagetit tacgtaatgg taagtcgatg
1081 actctaaaat gtaaaattat tgccaacaaa ggtgaggata gtgageaaca aagtaatgat
1141 caaagcecttg tggttaatgg tgtaaaattt gttgateéta cacctgattt agtgaagaaa
1201 tataatatta cticagetaa taataatggg ttatttgice tigaagitic gectaactet
1261 tcttggggaa gatatggtit anaaatgggg ctaagaccta gagatataat tttatcagtt
1321 aaacgtgatg ataatanaaa agatattict gttaaaactc taagagaaat agtgacaaat
1381 ataaagcata atgaaatitt ctttacagtg caaagaggag atagaatgct ttacattget
1441 ttacctaata ttaataag ta aafctagitt aaaggcgatt t

10
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INTERNATIONAL SEARCH REPORT lutemational application No.
PCTAISO3/ 15072
A, CLASSIFICATION OF SUBJECT MATTER
IPC(T) 1 ABLE 39400, 39702, 39/4Q; CO7K 16/12
US CL o 4247 1834.1,234.1; 530/388.2, 388.4

According to Interpational Patent Classification (IPC) or fo both aational classification and IPC

B,  FIELDS SEARCHED

Minimium documentation searched (Classification system followed by classification symbols)
0.5, « 424/ 184.1, 234.1; 530, 300, 350; 530/388.2, 388.4; 435/4, 7.1, 7.2, 7.32, 1.22,7.9, 7.92,7.93,

Documentation searched other $han minimum documentation to the extent that such documents are included in the fields searched

Elecironic data base consulted during the international ssarch (name of data bage and, where practicable, search tertas nged)
WEST, PubMed, Medline , CAPLUS, CARA, FASCAL, BIOSIS, EMBASE, SCISEARCEE

C.  DOCUMENTS CONSIDERED TO BE RELEVANT

Category ¥

Citation of document, with indication, where appropriate, of the relevant passages

Relevant to claim No.,

5 No 4, pages J19-26,

19, pages 2-9.

v CHING ot al., Identification of Human Antibody Epitopes on the 47 kDa, 56 kDa, and 22
kDa Protein Antigens of Orientla tsutsugammshi with Synthetic Peptides, American
Journal of Tropjeal Medicine and Hygiene, 1996, Volume 35, page 300, abstrget 608.

Y SEONG et al., Neutralization Epitopes on the Antigeaie Domain 11 of the Oriertia
tsutmgemnchi 56¢kDa Frotein Kevealed by Monolconal Antibodies, Vaccine, 2001, Vol

1,8.7,12, 13

Y CHING et af ., Expression and Refolding of Truncaied Recombinant Major Chter §.6,7,12, 13, 18
- Membrane Protein ANiigen (#56) of Orientia tsutsugamushi and Tis Use in Enzytne-Liked v
A jmnmmosorbent Assays, Clinical and Disgnostic Laberatory Immunology., Tuly 1998, Vol a2

HICKMAN et al,, Murine T-cell Response to Native and Recorebinant Protein Antigens 1,6,7
of Rickesisia tsutngamushi, Infection snd Immmamity, May 1993, Vol 61, Mo 5, pages
CHING et al. Early Diagnosis of Scrub Typhus with a Rapid Flow Assay Using
Recombinant Major Ounter Membrane Protein Antigen {r56) of orientia tsutngamnshi,
Clirical and Egboratory Imumumoiogy, Mar 2001, Yol 8, No 2, pages 409-14,

[,6,7,12, 13,18

1,6,7,12, 13, 18

E Further documents are listed in the continuaiion of Box C. [__-I

See patent family atmexr.

*F*  docoment publlshed prior ta the Intemnational filing dafe buk lator than the
prioriny date clabned

* Special categorien of cited docnments: e later decument published after the international filing date or
priority date and not in conflict with the applicaion bt gited 1o
=AM  document defining the general stale of the art which is not copsidersd to taderstand the principle or theery wnderlying the invention
be of particular rélevance
T documment of partionlar relevance; the claimed lnvenrlon sannot he
“E*  eariler application or patent published on or after the mternational filing considered novel or caninot be considered to inwolve an inventive
date . step when the dotument Is 1aken slope
*L”  docoment whick may throw donbls on priority claim(s) or which Is clied e docmment of particular relavance; the claimed invention zapnat be
to establish the publication date of apetber cjtalion or other special rearon considered to involve an inventive step when the document is
(as specified combined with oue or more other suck documenis, such
comblnation helng ohvious to a person skilied in the art
40" docmment referting o s oral disclosure, use, exhibition or other meuns
‘& docmment member of the same pateat family

Date of the acinal completion of the international search

14 April 2004 (14.04.2004)

Date of %ing Qf the i} ational search report
=Y JUL 2004 .

Name gnd mailing address of the ISA/US
Mail Stop PCT, Attn: ISA/US
Commissioner for Paients
P.O, Box 1450
Alexandria, Virginia 22313-1450

Facsimile No. {703) 305-3230
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[Suthorized officer
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inh Lucas
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C. (Continuation} DOCUMENTS CONSIDERED TO BE RELEVANT
Category ¥ Citation of document, with indication, where appropriate, of the cefevant passages Relevant 1o claim No.
A  OAKS et al., Antigenic and Genetic Relatedness of Eight Rickelisia tsutuganmeshi i, 6,7,12,13, 18

Antignes, Infection and Immunity, October 1989, Vol 57, No 10, pages 3116-12.

A WATT et al., HIV-1 Suppression During Acnte Serob-Typtme Infection, The Lancet, 18,22
Angnst 2000, Volume 356, pages 475-79.

A WATT et al., Passive Transfer of Serub Typhus Plasma @ Patients with AIDS: a 18, 22
Descriptive Clinical Study, Quarterly Journal of Medicine, 2001, Vol 94, pages 569-607.
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INTERNATIONAL SEARCH REPORT tional #ppticatton No.

PCT/US03/15072

Box 1 Obser\vaﬁﬂns where certain claims were found unsearchable (Continuation of Item 1 of first sheet)

This international report has oot been established in respect of certain claims under Asticle 17(2)(a) for the following reasons:

C O

6.40).

Claim Nos.:
becanse they relate to subject matter mot required to be searched by this Autherity, namely:

Claim Nos.: 2-5,8-11,14-17,19-21 and 23-25

because they relate to parts of the internationsl application that do not comply with the preseribed requirernents to
such. an extent that no meaningful infernational search can be carried out, specifically:

Please See Continnation Sheet

Claim Nos.:
because they are dependent claims and are not drafted in accordance with the second and thizd sentences of Rude

Box T Observations where unity of invention is lacking (Continuation of Ttem 2 of first sheet)

This Intermtional Searching Awhority found multiple inventions in this internations] applicetion, as follows:

OO0

a [

As al] required additional search fees were timely paid by the applicant, this international search report covers alt
searchable claims. :

As all searchable claims could be searched withoitt effort Justifying an additionat fee, this Authority did not invite '
payment of any additionst fee.

As only somne of the required additions] search fees wers timely paid By the applicant, this international search
report covers cmly those claims for which fees were paid, specifically claims Nos.:

No required additional seatch fees were timely paid by the applicant. Consequently, this internatioal search report
is Testricted to the invention first mentoned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant's protest.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 (continuation of first sheet(1}) (July 199%)
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Continuation of Box 1 Reasen 2:
These claims read on inventions relating o specific protein seqnences. However, ne camputer readable form of the indjcated
sequences Was provides, such that ng mesningftl search could be made of the clafmed inventiops of these claims.

Form PCT/ISA/210 (second sheet) (July 1998)
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