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Table 1 Monoclonal antibodies used in this study

No. Clone Specific With Isotype Protective
activity
1 P1(2C3D4) L .australis, L. bangkok, IgM ND
L .bratislava
2 P2 (8C6C4A12) L. australis, L. bangkok, | lgMk yes
3 P4 (2D2A12G3) L. autumnalis IgMk ND
4 P5 (15BC2G1) L. biflexa IgMk ND
5 P6 (1B4D3F10) L. bataviae ND ND
6 P7 {(16B1COH7) L. Sejroe (serogroup) IgMk ND
7 PS (4A2D5D6) L. bratislava ND ND
8 P10 (1A4B10E1) | L. pyrogenes IgMk ND
5 P17 (8CIE1l) L. ranarum IgMk ND
10 | Fll (9B4C1D8g) Leptospira ND Yes
11 | F20(9A4G1AS) Leptospira ND yes
12 | F21 (SAS5A11A11) | Leptospira ND yes
13 | LD5 L. interrogan 1gGl ND
14 | LF9 L. biflexa | IgG1 ND
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Table 2 Deduced amino acid sequences of capsid fusion peptides of T7 phage that
respectively bind to fourteen MAbs

T7/ MAb display peptides

T7/P1 (7) CSSKSYRPC (5), CNKPKNASC (1), CPHLPNSTC (1)

T7/P2 (9) CTPKKSGRC (2), CDSNKSGRC (2), CSKKSTRNC (1}, CSKKDPRNC
(1), CRKKNTNNC (1), CRKSKSASC (1), CTTNSKRKC (1)

T7/P4(10) CDPNTNSFC (5), COPNTNNFC (1), CGIPGTPDC (3), CDINTNSFC (1)

T7/P5 (9) CKSKKSSSC (5), CNKKDPSSC (1), CSKKNPGNC (1), CKSKLVRC (1),
CESNKSSC (1),

T7/P6 (10) CDAPPSGIC (9), CGRTRVTRC (1)

T7/P7 (9) CFATVERAC (7), CLLTVERAC (1), CDSDWPVSC (1)

T7/P9 (8) CPPPKKGNC (1), CDT* (1), CKSKKSSAC (1), CERILWVVC (1),
CNIRNAYTC (1), CDRNTMVIC (1), CDPNTSNEC (1), CCTNILVVC (1),

T7/P10(10) CTKEKXKSSSC (1), CRKKISTIC (1), CRKKNPSNC (1), CDKKYYGCC (1),
CDTNTYYCC (1), CRPNKKNAC (1), CDT* (1), CSPKKKGSC (1),
CRKS* (1), CCDSKYYLRC (1)

T7/P17 (10) CRTITNDKC (1), CSTIYNDDC (3), CNNIYNDDC (3), CPSIYNDDC (1),
CTKKGPRNC (1), CDTRDLVVC (1),

T7/F11 (8) CPKSKSSRC (1), CFNSTNDPC (2), CENATNDPC (2), CTPKKNRAC (1),
CSKKRSISC (1), CLTPLNDPC (1)

T7/F20 (6) CSTLINIFC (3), CRTKKTGSC (1), CFK* (2)

T7/F21 (1) CSPKRKANC (1)

T7/LD5 (5) LTPCDNY* (5)

T7LF9 (5) CVLKKNRPC (3), CLP* (2)

- Numibers in parentheses indicate the numbers of clones identified

- All Phages clones were ELISA positive with each monoclonal antibedy (respectively)

- Bold letter mean the amino acid sequences that match between phage display peptide and
Leptospira genome from gene bank amino acid sequence

- * Mean stop codon {TAG)
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Table 3 Comparison of phages peptide sequence with gene bank protein sequences

Consensus sequence of five phages T7/P1
MLGDPNSLTPCS SKSYRPC
S SKSYR
Part of amino acid sequence from hypothetical protein LIC 12572 of Leptospira interrogans
serovar Copenhageni Strain Fiocruz L1-130 (genebank accession number YP 002496.1)

Consensus sequence of two phages T7/P2
MLGDPNSLTPCTPKKSGRZC

PKKS
Part of amino acid sequence from Leptospira kirschneri serovar grippotyphosa strain RMS2
ligC gene, complete sequence; and unknown gene (genebank accession number
1131322246|gblAY190127.1)

Consensus sequence of four phages T7/P2
MLGDPNSLTPCDSNKSGRC

KSGRC
Part of amino acid sequence from hypothetical protein LIC10450 [Leptospira interrogans .
serovar Copenhageni str. Fiocruz L1-130] (genebank accession number
gil45656347|reflYP_000433.1)

Consensus sequence of one phage T7/P2
MLGDPNSLTPCTTNSKRKZC

TNSKRK
Part of amino acid sequence from deoxyribodipyrimidine photolyase [Leptospira
interrogans serovar Copenhageni str. Fiocruz L1-130] (genebank accession number
gil45657217|reflYP 001303.1)

Consensus sequence of five phages T7/P4
MLGDPNSLTPCDPNTNSFC
DPNVNSF
Part of amino acid sequence from Leptospira interrogans serovar lai str. 56601 chromosome
I, section 325 of 397 of the complete sequence (genebank accession number
© gli24197574|gblAEOL1516.1)

Consensus sequence of four phages T7/P5 and one phage T7/P9
MLGDPNSLTPCKSKKSSSC

KSKKSS
Part of amino acid sequence from cysteine synthase [Leptospira interrogans serovar
Copenhagen str. Fiocruz L1-130] (genebank accession number
gij45657685 ref]YP_001771)

Consensus sequence of one phage T7/P10
MLGDPNSLTPCTKKKS 8S8C

CTKKKWS
Part of amino acid sequence from hypothetical protein LIC12958 [Leptospira interrogans
serovar Copenhageni str. Fiocruz L1-130]{genebank accession number
gi[45658785Iref]lYP_002871.1})

Consensus sequence of one phage T7/F11
MLGDPNSLTPCPKSKSSRC

SKSSRZC
Part of amino acid sequence from hypothetical protein LIC12963 [Leptospira interrogans
seruval Cupennagent str. Fiocruz L1-130)(genebank accession number
gil45658790refllYP O02876.1))



Consensus sequence of three phages T7/F20
MLGDPNSLTPCSTLINIFC

TLINIF
Part of amino acid sequence from unknown protein {Leptospira interrogans)
Length = 502 (genebank accession number gi|17940077|gb|AAL49467.1)

Consensus sequence of five phages T7/LD5

MLGDPNSLTPCDNY

VGIPILTLTPCDNQNL

Part of amino acid sequences from hypothetical protein LIC11014 [Leptospira interrogans
serovar Copenhageni str. Fiocruz L1-130] (genebank accession number
gil45656900(ref] YP 000986.1))

Bold letter mean the display peptide of bound phage that match with the gene bank protein
sequences
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ABSTRACT

A phage display technique was applied for the searching of the mimotopes
Shigella sonnei and Shiga-toxin producing- Escherichia coli, using established specific
monoclonal antibodies (MAbs). The PCR-based techniques, namely the touch-down
(TD)-PCR and ERIC-PCR were applied for the study of the virulence genes of Vibrio
parahaemolyticus isolated from patients with diarthea (namely tdh and t7/). By using
the random peptide T7 phage display libraries, a partial consensus sequence of T7
phages which bound to S. sonnei MAb was RxxxNSN. Using TD-PCR, 13 of 22 (59.1
%) V. parahaemolyticus clinical isolates were tdh”, trh’, 2 other isolates were (dh”,

irh*.  All of the 22 V. parahaemolyticus isolates were sensitive to

trimethoprim/sulfamethoxazole, nalidixic acid, chloramphenicol, gentamycin and
*| tetracycline but were resistant to cephalothin and ampicillin. O3:K6 was the most

1| predominant serotype among the isolates. Using ERIC-PCR, the V. parahaemolyticus

isolates could be classified into three different ERIC profiles, ie. P1 (90.9%) which

consisted of DNA bands 200, 300, 500, 600, 1031 bp, P2 (4.5%) which consisted of
| DNA bands 200, 250, 300, 480, 500, 650, 1031 bp and P3 (4.5%) which consisted of

DNA bands 200, 250, 300, 500, 650, 700 bp. The conclusion that can be drawn from
the study is the most (90.9%) of the V. parahaemolyticus clinical strains were closely
related genetically.

KEY WORDS : PHAGE DISPLAY / TOUCH DOWN PCR / ERIC-PCR / SHIGA-
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ABSTRACT

An Enterobacterial repetitive intergenic consensus (ERIC)-PCR technique was used
for subtyping of 106 Aeromonas strains from Thailand and Italy. Al 106 strains fall
into 80 genomic ERIC patterns (P1-P80), where ERIC pattern P1 represent by 6
strains (5.7 %) were predominant, followed by ERIC pattern P76 (4 strains), then
ERIC pattern P30, P70, P71 (3 strains each), ERIC pattern P2, P3, P4, P11, P32, P50,
P35, P38, P63 and P75 (2 strains each), and the rest of the strains have one strain each,
Twenty clinical Aeromonas strains from Thailand, were fall into 11 ERIC patterns
(pattern P1-P11), for eighty five environmental strains and one reference strain from
Italy, were fall into 69 ERIC patterms (P12-P80). All Aeromonas strains could be
grouped based on their genetic distance and geographic distribution of the strains, into
3 major clusters, cluster A, cluster B and cluster C, that contained 9, 30 and 41 ERIC
PCR patterns, with 18, 38 and 50 strains respectively. There appears to be
geographically restricted of ERIC patterns among Aeromonas strains from Thailand,
in that 85% of clinical strains trom Thailand that fall in to ERIC pattern P1-P3, P§, P9

| and P11, have closed genetic similarity and fall in to the same cluster of cluster A.

Except three Thai strains that fall in to ERIC patiern P6, P7 and P10, were in cluster C.
Cluster B contained 38 environmental strains Irom Italy, which 52% came lrom river
sediment of F. Basento river and 48% came from brackish water of L. Miseno lagoon.
Cluster C contained 47 environmental strains from ltaly, which 77% came from river
sediment of F. Basento river, only 19% came from brackish water from L. dMiseno
Iake, this cluster also contained 3 clinical struins from Thailand. There was no
correlation between ERIC pautterns and host, collection time, antibiotic resistunt
profiles, also no correlation between ERIC nauerns und biochemicul profiles of e
strams,
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ABSTRACT

Among fluoroquinolone-resistant Mycobacterium tuberculosis (FQ-MTB)
isolates, mutation at positions 90, 91, and 94 in gyrd gene and at positions 4935, 516,
and 533 in gyrB gene have been frequently reported. In this study, 22 isolates of FQ'-
MTB were collected from Sirira) Hospital and the Chest Disease Institute. The
quinolone resistance-determining regions (QRDR) of gyrd and gyrB genes in all 22
FQ'-MTB isolates and from the H37Ra MTB strain were amplified using polymerase
chain reaction (PCR). DNA-sequencing and single strand conformation polymorphism
(SSCP) were further utilized for characterization of the mutation in the QRDR of gyr4
and gyrB genes and mutation screening, respectively. From DNA-sequencing, 10 of
22 (45.5%) exhibited single-point mutation at different positions, at AlaS0Val,
Ser91Pro, and Asp94(Gly / Ala) in the gyrd gene and Asp495Asn in the gyrB gene.
These positions were previously frequently reported to be responsible for FQ-MTB.
The other 12 FQ'-MTB isolates (54.5%) had no mutation. This study is the first report
of mutation occurring only in the QRDR of the gyrB gene, without prior mutation in
the QRDR of the gyrA gene, among FQ-MTB isolates. By SSCP analysis, the SSCP
patterns of mutated FQ'-MTB isolates were differentiated from the SSCP patterns of
FQ-MTB.
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ABSTRACT

Forms of mutation never before described in the rpoB gene are reported for a sample
of 20 rifampicin-resistant Mycobacterium avitm complex (MAC) strains isolated from AIDS
patients in Thailand. All strains were analyzed by polymerase chain reaction-single strand
conformation polymorphism (PCR-5SCP) and polymerase chain reaction-DNA (PCR-DNA}
sequencing. The sequence analysis of these strains revealed that only one strain (5%) has
missense mutation at Lys-626 (Thr) and the rest of the strains had |5 different silent
mutations within the 542 bps region of the rpoB gene. Five strains (25%) had a silent
"| mutation at only one position, 7 (35%) at two, 7 (35%) at three, and | (5%) at seven positions.
The silent mutation at the Ala-630 codon occurred in the largest number of the strains (15,
75%0), followed by the Val-581 in 8 strains (£40%), Tyr-578 and Thr-600 in 4 strains (20%),
and Gly-397 in 3 sz.;ains (15%). This investigation demonstrated that mutations in the rpof
gene of MAC strains from Thailand are more varicd than previously reporied for RIFT MAC
strains.  Screening by means of PCR-SSCP clearlv separated RIF strains from rifampicin-

1
suscapiible (RIF®) sirains. }

KEY WORDS : MYCOBACTERIUM AVIUM COMPLEX | RIFAMPICIN-
RESISTANT / RPOB / GENE MUTATION / THAILAND
$6 pp. ISBN 974-04-4687-6
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Epitope mapping of monoclonal antibodies specific to
serovars of Leptospira, using phage display technique

: *
Pongrama Ramasoota * Rongdel tungtrakarnpoung ®, Pannamthip Pitaksajjakul®,
Pattama Ekpo”, and Wanpen Chaicumpa °

@ Faculry of Tropical Medicine, Mahidol University 420-°6 Rajwithii Road, Bangkok 10400
* Faculty of Medicine Siriraj, Mahidol University, “Faculty of Alliences health Sciences, Thammasart Universiry

Abstract— Random heptapeptide library displayed by bacteriophage T7 was used (o
characterized epitopes of the monoclonal antibodies {mAb) clone Fil, F20, F21, 2C3D4, and
8C6C4A12, which specific to serovar L. australis, L. bratislava, and L. bangkok respectively.
Phage selected by biopanning was cloned by plaque isolation, and the binding specificity of
individual clones was confirmed by enzyme-linked immunosorbent assay before sending for PCR
and DNA sequencing. Interestingly, in phage reacting with the mAb clone F11, F20, 2C3D4, and
8C6C4A12, the deduced amino acid sequence of the displayed peptides was corresponded to a
segment of hypothetical protein of Leptospira genome (L. interrogans serovar Lai and
Copenhageni). Considering the deduced amino acid sequences of phage reacting with the mAb
clone Fl1, F20, 2C3D4, and 8C6C4A 12, the consensus motif - SKSSRC-, - TLINIF-, -SSKSYR-
and ~-CTPKKSGRC- appeared respectively. No similarity was observed among phage reacting
with the mAb clone F21. The results demonstrate that T7 phage display technique has potential
for display of peptides and for rapid analysis of the interactions between these peptides with the
mAb antibodies.

Keywords—Epitope mapping, monoclonal antibody, Serovars, Leptospira, phage display

Output

1. P. Ramascota. Tungtrakampoung R.* Pitaksajjakul P.. EakPotii P.. and W, Chaicumpa . Joint ternational Tropical
Medicine Meeiing 2004, in press.

’ Corresponding author, Tel 02 3549100-16 ext 1562-4; fax: 02 3349167: e-mail: pongrama@yahoo.com
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EPITOPE MAPPING OF MONOCLONAL ANTIBODIES SPECIFIC TO
LEPTOSPIRA SPP. USING PHAGE DISPLAY TECHNIQUE

4 1 : v | we o L = ) 3 w1 Y ] @ g 4
THRTIM F1UGA 7, TOUAY AIATTOITWIA |, WATUNT llﬂ'ﬁ)ﬁﬂ » (U Tylsiiu HASTUINT TUFRINT

'Faculty of Troplcal Medicine, Mahidol University, Faculry of Medicine, Srinakarintarawirot
Umvermty, ? Department of Medical Biochemistry, Uppsala University, Uppsala, Sweden;
*Faculty of Allied Health Sciences, Thammasart University,

Abstract: Random heptapeptide library displayed by bacteriophage T7 was used to
characterized epitopes of the monoclonal antibodies clone LF9 and LD3 which specific to all
members of the genus Leptospira, and specific only to the pathogenic species respectively.
Bound phages were selected, followed by PCR and sequencing of inserted peptide sequences
Binding specificity of bound phages were confirmed by ELISA. In phage reacting with the LD3
monoclonal antibody the deduced amino acid sequence of the displayed peptides corresponded to
a segment of Clostridium acetobutylicum. enome. Considering all the deduced amine acid
sequences of phage reacting with the LD3 antibody, the consensus motif -DNY-PA- appeared.
Considering all the deduced amino acid sequences of phage reacting with the LF9 antibody, the
consensus motif - VLKKNRP- and - LXKNCS- appeared. No similanty was observed among
phage reacting with the antibody clone LF9. The results demonstrate that T7 phage display
technique has potential for display of peptides and for rapid analysis of the interactions between
these peptides with monoclonal antibodies.

Results, Discussion and Conclusion: The collection of T7/LD5 phages displayed a set of
related peptides. In 2 of the 12 analyzed clones, the deduced amino acid sequence -CDNY-
PAIC- was fused to the capsid protein, and other 2 of the 12 analyzed clones has deduced amino
acid sequence -CDNY-PASC- fused to the capsid protein. Considering all the deduced amino
acid sequences, the consensus motif -DNY-PA- appeared. When we compared the T7/LDS
phage sequences with the gene bank sequence. It was found that four T7/L.D5 Phages with amino
acid sequence ATA ATT ATT AGC CTG (that encode for consensus sequence peptide -DNY-
PA -) were match with the sequence of Clostridium acetobutylicum ATCC824 Complete
genome. One phage T7/LDS with amino acid sequence GAT AAT TAT TAG CTT (that encode
for peptide -CDLMHPGNC- was match with the sequence of Bacillus anthracis virulence
plasmid PX0I1, complete sequence. One phage T7/LD5 with amino acid sequence GAT GCA
TCC TGG TAA T (that encode for peptide ~ CDLMHPGNC- was match with the sequence of
Legionella pneumophila gene enhA, enhB and enhanced entry protein enhC, complete Cdna In
the T7/LF9 phages selected by MAb clone LF9 3 of 12 clones analyzed by DNA sequencing
displayed the peptide — CVLKKNRPC -, the peptides were flanked by the original cysteine
residues and were probably structurally constrained by an S-S bridge. Considering all the
deduced amino acid sequences, the consensus motif - VLKKNRP- and - LXKNCS- appeared.
There was no match of any sequence in the Gene bank among phage T7/LF9.The binding
specificity of peptides included in the capsid protein of the isolated T7 phage clones was test by
ELISA. The result of the analysis is shown that two phages T7/LD35 with peptide -CDNY-PAIC-,
followed by two phage T7/LD5 with peptide -CDNY-PASC-, and one phages T7/LD3 with
peptide CDNY-PASC, were positive binding specificity with MAb LD5. Among phage T7/LF9,
three phages with peptide -CVLKKNRPC-, and two phage with peptide - CLP-KNCSC - were
positive binding specificity with MAb LF9. In the ELISA some phage clones did not give a
significant signal, even though they displayed peptides related to those with a positive reaction.
Thus the ELISA appeared to have low sensitivity. We are planning to test the binding specificity
of these peptides with MAb clone LD35 and LF9, using the higher sensitivity and specificity
ELISA of the newly develop dot blot ELISA system (Lepto-dot test kit 2000; SDM Thailand)

Kev Words: phage display; random peptide library, epitope mapping; monoclonal antibodies, Leptospirosis
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EPITOPE MAPPING OF MONOCLONAL ANTIBODIES
SPECIFIC TO SEROVARS OF LEPTOSPIRS, USING
PHAGE DISPLAY TECHNIQUE

Pongrama Ramasoota'’, Rongde] tungtrakarnpoung ',
Pannamthip Pitaksafjakul’, Pattama Ekpo?, Waenpen Choicumpa?

"Faculty of Tropical Medicine, Mahidol University 420/6 Rajwithii Road, Bangkok 10400; *Faculty of Med'cine,
Swiraj hospital, Mohido! University, Facully of Alliences heclth Sciences, Thammasart University

andom heptapeptide librury displaved by

|

. - - |
bBuacteriophape 17 was used to churicterized |
|

epitopes of the monoclonad antibodics (mab)
clone FIL F20, 121, 2C3D4. and 8COC4AT2,
which specific wo serovar Lo anstralis. L
Dratistara, and L banglok respectively.
Phage selected by biopanning was cioned
by plague isolision, aad the binding specificity
of individual ciones was confirmed by enzyvime-
linked immunosorbent assay, betore further
amplificd sand checked for phage peptide
segquence using PCR and DNA sequencing.
Interestingly, in phage reacting with the mAD
clone F11.1F20, 2C3D4, and BCGCHAT 2, the
deduced amine acid sequence of the displaved
peptides wats corresponded ta g segment of

hypothetical prowin of Leptospiva genome

(L fnterragans serovar Laiand Copenhugeni).

Considering the deduced amino acid
sequences of phage reacting with the mAb
clone FI1, F20, 2C3D4. and 8C6C4A12, the
consensus motit - SKSSRC- - TLINIF-, -SSKSYR-
and -CTPRKSGRC- appeuared respectively,
No similarity was observed among phage
reacting with the mAb clone F21. The results
demonstrate that T7 phage display technrigue
has potential for display of peptides and for
rapid analvsis of the interactons hetween
these peptides with the mAb antihodies.
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