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Fig 4: Immunized and non immunized guinea pigs (n=3, each group) were
challenged by (A) Shigella dysentriae Type 1 NT4907 after 24 hrs animals were
sacrificed for colonization.

iv) Recovery of challenged strain from the stool of animals:

Results of recovery of the challenged strain NT4907 from the stool of animals of both the
immunized and control groups are shown in Fig. From the control group, 24 hr after the
challenge on day 28 , a significantly large number of challenged strain NT4907 were
recovered.. On the other hand, from the immunized group, a quite significantly low number

of the challenged bacteria were recovered both 24 and 48 hr after the challenge.

Logl0 Cfufgm of Stool
S

2
0
Day 1 Day 2 Day 3
After chalienge
& Control # Immunized by Wild type Strain

& lmmunized by Vaccine Strain
Fig 5. Recovery of challenged strains from stool of immunized and non immunized
guinea pigs (n=3, each group) successive three days after challenged by Shigella
dysentriae 1 (1><109 cell),

v) Histology of colon of animals:
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Hemorrhage and inflammatory cells in the surface mucosa, mucosa and submucosal layers
and widely dilated crypt lumen were observed at 48-h postinfection of S. dysenteriae 1
(NT4907) (Fig. 6,A1) and S. sonnei (Fig. 6,B1) in control animals. In immunized animal did
not show any damage and inflammatory changes in the colonic mucosa. The surface

epithelium including all the layers of the colonic mucosa remained normal.

Fig 6: Histological changes in the intestinal tissues. Experimental procedures are as
described in the text. Tissues were collected from animals of control group (A1) and
immunized group (A2) challenged with S. sonnei on day 28 and killed at 48 hr. Control group
(B1) and (B2) immunized group challenged on day 28 with S. dysenteriae I and killed at 48
hr. Magnification: 40x.

vi) Immunological Study:

a) Serum IgG and IgA against vaccine strain MF 4853:
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The anti-bacterial serum IgG and IgA titers of the animals during the course of the
experiment were measured against vaccine strain MF 4853. As shown in Figure 2, the serum
anti-bacterial IgG and IgA titers of the immunized group increased during the period of
immunization, peaked on the 28th day after the initiation of the immunization and remained
at the same level until the 35th day. The serum anti-bacterial IgG and IgA titers of the control

group were below the limit of the detection during the entire period of the experiment.
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Fig 7: Serum IgG and IgA response after oral immunization with wild type and
vaccine strain against wild type Strain Shigella flexenari 2a 2457T in Orally Immunized
Animals

b) IgA titer against vaccine strain MF 4853 in intestinal lavage:
Anti-bacterial IgA titers of the intestinal lavage of the animals from immunized and control
group were measured and the results are shown in fig . The titers of the immunized group

challenged on both days 28 was significantly higher than those of the control group (P

<0.05).
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Fig 8 : sIgA Response Against vaccine strain MF 4853 and Shigella flexenari 2457T
in 28" day Stool of both control and Oral Immunized group animal.

C) Reactogenicity of Vaccine Strain MF 4853:
IL-8 secretion (pg/ml) was noticed only after 4 h of incubation against Wild type Shigella

flexenari 2a 2457T and Vaccine strain MF4853 . The concentration of live S. flexneri 2a
(2457T) strain and MF4853 vaccine was equal to the infectious dose of the strain (1x10°
cells/100 ul). The results showed, after 4 h of incubation, wild type strains induced higher

levels of IL-8 than Vaccine strain MF4853 ( Fig 9).

IL-8 response in Caco-2

Wild Type strain Vaccine strain

Fig 9: Interleukin-8 expression after 4 hr in Caco-2 cell line with Wild type
and Vaccine strain MF 4853.

Future Plan of work:
1. Duration of protections
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VRN

Passive protection studies

Heterologous cross protection against other 50 serotypes and subtypes
Single dose protection study

Heterologous protection other than Shigella (EIEC and other serotypes)
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4. Analysis of HLA associated HIV-1 mutations in India and Japan.

The transmission of HIV in Manipur, a north eastern state of India is primarily through
Injecting Drug use sharing the needles and syringes. For the last decade, the Injecting drug
users also transmit their infection to their non injecting spouses. In order to find out the
dynamics of this transmission, a total of 500 IDUs and their spouses were included in the
study. HIV seropositivity were determined by the HIV diagnostic kits approved by National
AIDS Control Organization, Govt of India.

It was found that 199 IDU among the 500 were HIV positive ( 39.8%). 121 spouses of 500
IDUS were also HIV positive. Interestingly, 96 spouses out of 199 HIVseropositive IDUs

were HIV positive, thus the HIV concordance became 48.2%.

Next, the genotyping of the HIV positive IDUs were undertaken as reported earlier. Although
the majority of IDU samples showed subtype C, a substantial number of samples showed
dual/multiple probe reactivity in the Multi region Hybridization Assay (MHA) as reported
earlier. Attempt was made to amplify near full length genome of HIV from one such sample,
MAN 40 by Reverse transcriptase polymerase chain reaction (RT PCR).

Near full-length genome amplification

Nearly 8.1 kb HIV-1 genome was successfully amplified from the cDNA of the sample MAN
40 with high fidelity proofreading polymerase (Roche, Inc) using nested PCRwith specific
- primers MSF1- 5 AAATCTCTAGCAGTGGCGCCCGAACAG 3, OFMRI1- 5
TGAGGGATCT

CTAGTTACCAGAGTC 3 for the first round, and F2NST-

5 GCGGAGGCTAGAAGGAGAGAGATGGS, OFM19
SGCACTCAAGGCAAGCTTTATTGAGGCTTA 3 for the second round.

After enzymatic removal of the primers and dNTPs that remained in solution, purified

PCR products were sequenced directly in overlapping segments of 1,100 nt by primer
walking using the ABI Prism BigDye Terminator Cycle Sequencing kit and

the ABI 377 Sequencer kit (Applied Biosystems).Sequences were corrected and assembled
using the BioEdit program (Tom Hall, http://www.mbio.ncsu.edu/BioEdit/

bioedit.html). To exclude the possibility of PCR-mediated artifacts, breakpoints were
confirmed in duplicate PCR amplifications that were carried out separately.

Sequence and recombination analysis
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Sequences were screened for the presence of recombination patterns by the boot scanning
method. The sequences were aligned using CLUSTAL X software with minor manual
adjustments. Phylogenetic neighbor-joining trees

were based on Kimura’s two-parameter distance matrices with assessment of the consistency
of tree topologies.Sites with a gap in any of the sequences were

excluded from the analysis. Phylogenetic trees were constructed with MEGA 4.0 by the
neighbor-joining method,under the Kimura two-parameter substitution model, with 1,000
bootstrap replications. To analyze the recombination of the MANA40 strain, the sequence was
subjected to bootscan analysis as described using default parameters. To identify the
mosaicism structure, bootscan analysis of MAN40 sequence was further analyzed using
SimPlot (version 3.5.1; S. Ray, Johns Hopkins University,Baltimore, MD;
http://sray.med.som.jhmi.edu/RaySoft/SimPlot/ ) within a gap-stripped, 300-bp sliding
window moving in increment steps of 20 bp.

Analysis of the near full-length genome sequence revealed that MAN40 retained intact
reading frames for a majority of its genes and no gross deletions or rearrangements were
observed. After performing phylogenetic analysis of NFLG of

MAN40 along with other global HIV-1 strains, it was observed that this HIV-1 strain formed
a separate branch, which justified the strain to be newly evolving URF.

MAN40  exhibited a close relatedness to 07.BC.CNO5 XJDC6441 and
07.BC.CN.97.97CNO001, the CRFs of China. However, it was quite distantly related to the
previously reported locally adapted B/C recombinant strains of India, namely
BC.IN.2002.NARI 7-1 and BC.IN.2002.INDNARI 0218440. We endeavored to analyze
whether this recombinant strain shared similarity with other BC recombinant

strains from the neighboring countries (China, Thailand, and Myanmar). Hence, bootscan
analysis was performed to compare the recombination breakpoints of MAN40 with native
and global BC recombinant strains (Fig. 1). The bootscan

analysis revealed that the breakpoints of MAN40 represented the area where majority of
recombination had occurred in case of other BC recombinants as well. However,

the simplot and phylogenetic analyses indicated that this recombinant HIV-1 strain seemed to
be originated as a result of recombination between Indian subtype C strain
(C.IN.93.93.IN905) and Thai-B strain B.TH.99.99TH C1416.The results confirmed that the
genomic structure of MAN40 consisted of subtypes B and C, with C as a

backbone. The first and second breakpoints were witnessed in the upstream sequence of the

polymerase gene (reverse transcriptase region, 3,026-3,259 bp) by Simplot analysis. The
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sequence of MAN40 present in the region II (Fig. 2) clustered with B.TH.99.99TH C1416
strain in the phylogenetic analysis (Fig. 3). The sequence present in region III clustered with
C.IN.93.93.IN905 in phylogenetic analysis

(Fig. 3) . The third breakpoint was found at the downstream sequence of envelope gene (gp41
region, 8,183 bp). The sequence emerged in this region (III) spanned the gp41 and nef gene
as shown in Fig.3. From the phylogenetic analysis

it was revealed that the MAN 40 sequence present in the region IV (Fig. 2 ) aligned with
B.TH.99.99TH_C1416 strain. The Simplot analysis clearly demonstrated that the
recombinant HIV-1 strain MAN40 harbored recombination

sites in pol and env genes (Fig. 2). Information pertaining to the full-length genome

sequence of HIV-1 in Manipur lacks currently, and hence the present study attempted to
address this gap by generating near full-length HIV-1 sequences from the local HIV- 1 isolate
MAN40. Sharing of injecting equipments is the daily or the injecting drug users and drug
traders as a part of their drug-purchasing behavior, thereby, leaving the doors open for the
introduction of different HIV-1 subtypes into circulation. Similar observations were revealed
from the studies of HIV-1 epidemic in

Thailand and Myanmar where different subtypes have taken the reins of infection owing to
the path paved by heroin trafficking routes . Genetic diversity of

HIV-1 might also be related to cross-border migration and sharing practices of IDUs of
different ethnicity. The findings suggest that an IDU posed to the risk behaviors, stands on
the brink of getting exposed to different circulating subtypes of HIV-1 and thereby
facilitating the development of recombinant strains. It is thus necessary to continuously
monitor the evolution of strains in this region since they can be predictive of the phylogenetic
nature of future dominating strains in the HIV

pandemic. Highly divergent HIV strains could affect HIV pathogenesis, ease of spread in a
population, susceptibility to antiretroviral treatment, or vaccine development strategies.
Studies of HIV-1 genetic diversity could have a potential

impact on the diagnosis of HIV infection and could provide useful reference reagents for
standardization of assays. For these reasons, it is important to study the evolution

of an HIV-1 recombinant dwelling in these regions as it may potentially become circulating

recombinant (CRF) in future.
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Fig. 1. Comparision of bootscan analysis of near full-length sequence of MAN40with
otherBCrecombinant viruses-01BC:MM:2000mCSW503, 31-BC.BR.2004.04BR 142,
01BC:MM:1999:mIDU107, 31-BC.BR.2002. 110PA,BC.MM.1999.mIDU106,

07 _BC.CN.97.97.CN001, BC.IN.2002. NARI9-1, NARI-FL-RC4, and 31-

BC.BR.2004.04BR137. The horizontal axis represents nucleotide distance of the midpoint of
the window from the 5 end of the query sequence. The vertical axis represents the percentage
of trees (using 100 bootstrap replicates) that support branching with the consensus subtype
reference sequence. A 300 nt window advanced in 20 nt increments was used. Sequences
were gap-stripped, transversion to transition ratio was set to 2 + 0, distances were calculated
according to Kimura’s two-parameter model and trees were constructed with the neighbor-
joining algorithm
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Fig. 2 Simplot analysis of (MAN40) HIV-1 strain isolated from an injecting drug user of
Manipur. The HIV-1 strains included are C.IN.93.93IN905, C.IN.94.94IN 20635 4,
B.TH.99.99TH C1416, B.CN.02.02.HNscl1,

C.MM.99.mIDU101 3,07 BC.CN.97.97.CN001, 07 _BC.CN.05XJDC6441, and
BC.MM.1999.mIDU106. Recombinant viruses are indicated by the subtype

designation followed by the name of the isolate. Bootstrap values 70 %, based on 100
replicates, of some key nodes are shown. The Breakpoint positions were obtained using
Simplot 3.5.1 and numbered according to HXB2 references
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Fig. 3 The schematic drawing showing the mosaic recombination pattern of MAN40 HIV-1
genome. Subtype C and subtype B region are shown in green and red colors. The
phylogenetic analysis of the Ist, IInd, Illrd, and IVth fragments of MAN40 denoted as ‘jm40’

with HIV-1 sequences from other global HIV-1 strains are shown
below the recombinant structure indicated with arrows
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FEPIRBERETF & 2[R L C Vibrio cholerae MfE#T 72 & 21T o7z,

Molecular typing of enteric pathogens

Hidemasa Izumiya

Molecular epidemiological analyses were performed for Vibrio cholerae isolates of

2007-2010 from Vietnam in collaboration with National Institute of Hygiene and

Epidemiology, Vietnam. The resulting data revealed the relatedness among isolates.

Multilocus variable—number tandem—repeat analysis identified 24types which were linked

with each other by single locus variations. The analysis suggests that 2010 isolates

were more similar to 2007 isolates than to 2009 isolates.

Environmental research was performed for water samples collected from environments in

Hanoi and neighboring provinces. Most probable number combined with PCR method (MPN-PCR)

was applied to estimate the distribution of V. cholerae. Some seasonal variations were

suggested though more successive research would be required.
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PFGE  No.of Year/
Pulsotypelsolate(s) Region

(36)2008/North
Al 1 (352009/MNorth
A2 1 2009/North
(1)2008/North
A3 2 (1)2009/North
Ad 1 2010/South
B1 21 2007/North
B2 1 2009/North
C1 2 2007/North
c2 6  2010/North
(26)2010/North
D 53 (27)2010/South



Chromosome locus # allele Diversity
VC-1 3 5.1
VC-2 1 0
Large VC-3 1 0
VC-5 3 47
VC-6 1 0
VC-7 7 56. 1
Small
VC-8 8 64. 1
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Collaborative study on leptospirosis with Taiwan CDC and Vietnam NIHE

WroeomsE NRER  ESRIYWENIEET MESE—H  HEEE
Nobuo Koizumi: Senior Researcher, Department of Bacteriology I, NIID
Jung-Jung Mu: Chief, Bacterial Enteric and Emerging Diseases Laboratory,
Center for Research, Diagnostics and Vaccine Development, Taiwan CDC
Hoang Thi Thu Ha: Chief, Bacteriology Department, National Institute of
Hygiene and Epidemiology, Vietnam

s

BEO/NUELEM D S DEES N LT R AT 20 BROMRIRENT 21T - 1=, AaBE/»HEEED
FIRTER L OEHEGUNIE & OJSEN S, SBERIT L. borgpetersenii serogroup Javanica 33 &
N L interrogans serogroup Australis 33 & U\ Bataviae & RIE & iz (MIERERFEE 1 £R).
Multiple locus variable-number tandem repeats analysis (MLVA) Z X % L. interrogans 5yEf
HOHFHAE L7128 o7T, Bataviae 17 4 J Y, NN FAREBEREHICHEA—THY,
Australis 1 IHBEROBEPOHBESNTHK L AR THHZ EBHLRERoT. £2 L
Interrogans FEYERR 51 ¥RD MLVA %17V, T b & OO R, WMBEROBENLHEEIN
7~ I 15 % Icterohaemorrhagiae D IMIERIE Naam & H#HEE Sz,

Serological and molecular characterization of leptospires isolated from small mammals in
Taiwan was performed in this study. The isolates were identified as L. borgpetersenii
serogroup Javanica and L interrogans serogroup Australis and Bataviae (Serogroup of one
strain of the L. interrogans isolates was unidentified). Multiple locus variable-number
tandem repeats analysis revealed that the Bataviae isolates of Taiwan were genetically
identical to those of Philippines and Vietnam isolates and the Australis isolates were
genetically similar to those of human isolates in Japan. Fifty-one L. interrogans reference
strains were subjected to MILVA and the serovar of L. interrogans serogroup

Icterohaemorrhagiae isolated from human patients in Okinawa was deduced to be Naam.

WHE H Y EREEFRWRIGABRIC L v 250 PR iERIZ 5y

BINDR, RNRBRETIEFIBEMECERE T

LT MAY TR, WRELV T FRAE S LB LN TWA. T4, MiESEY
(Leptospira spp.) DERIZE>TEBI DA BIIBEDLLEZL DT HA U TIENHRES
BILEEIYETH D, VT PAEYTIL, &FE NWTE. Bxld L interrogans D535 A
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variable-number tandem repeats analysis
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aEiT- 7.

multiple locus
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1. V7FRAEZ DNA

BEOT -EE,PODEESNIZ LT M A
E7 20 kB L O L. jnterrégans HEIYERR 51 #K
D7/ 5 DNA iZ DNeasy Blood & Tissue
Kit (Qiagen) % AW THIH L7=.

2. VI RAETHBEROTE - MIEHEEE

V7 b AE T SEEROTERE L AaBE T
OESEFEBF DR EIZ L VITo72 (BEX
KD, EMEHOREIL, Vv MAE TR
EFME X Az MAT (X ViTo7z (B
ik 2).

3. MIVA

BEXMRI~BICHD 1LBEEOT T A ~—
ZAWT PCR #47~>7-. PCR EHOT Hu
— AT NVERKEBB IO DNA v—F v
72 EkY, HVNTR OV v — MEDOEEZIT
ST BBERD 7 T A X —fENTIT, % VNTR
DY E— %&b &2 Bionumerics & W T
1TV, RFEMAT UPGMA BEIC L W {ERL L=,

ZE IR
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2005.
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1. BBO/NUEHLEY» O RSNV
h AT OFER L OMIERRE
BB O/NEHLE b S N7V T b
AET 20 #KI%, flaB H5 IR O D>
5, L. borgpetersenii 13 ¥ B L O L.
interrogans T R RESI N (& 1). L
borgpetersenii D¥EERINTTXCH—T,
L. interrogans DY¥EFERLH|IL 2 FE ThH -T2
(F— & KIEH) . FEGUTE & OGN B
L. borgpetersenii 57 BERE D MIEFE 1L T T
Javanica & RIE SN/, —J5 L. interrogans
O MiE#EIT Bataviae (HaB ¥ EERY A3 E— D
48K) B X O Australis (AaBHEEEF) ) FE—
D 28 LREINZ 1 BRIIEHROTMLE
EBRWRIR Z R LTz Te OREE) .

2. L. Interrogans ® MLVA

L. interrogans B5 7 BER R L OEHER D
11 #foD VNTR oY B— &2 7 Tn—2x
BRKEB LV DNA v—7 oy 7z kb
BiE L MLVA). BIEHiDO R7XXInb
B S 7= M ERE Bataviae @ 11 VNTR @ =
VBT 4R BR-T, 74V EVBLD
NRENFLDRTRFAXINbHEES L
Bataviae 35 X OULIETY Bataviae ZEVERK & [
—THV, ETITVTICBWTIEL FUTHRR
SRR ESINTNDZERHAL L R0

(#£2). —F, BRORTRXAIBHRELS
NAE T LIXMEFER - BRFHICRKEE
RoTWD (MEEREE). SBRRT VTR
L OF DO D N7 3 X3 3Bk % AT
T5ZET, RTRAIOIEEREICET
Bl m RDE DL D FTREME DS RIE S 47z,

MmiERE Australis 28D 11 VNTR D=2 v°—
BIZFA—T, EMEHORFED 1 KbE
BENERTH D Z EBPA LN o7z, =
6 3 HRITMBEDBESBRER—D 2 F
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AL =" L, RNOAXBLOT IR X
IME B SN MIERE Australis & 3872
507 A —Tho7- (H1). ZHETHE
RICBIT 5 ARMIEREO A BT &0 72
STV, aXANFTRXAITHAICHFEL
BRObDOO, T Ay R A LIRS
FIET D 2 &5 b AREMHMRA B O F R
DR ENT.

L. interrogans % MG EYERE D MLVA %
TotefER, MLVA & A 70O R1e 2 A0 &
T8 IR D I 5 R Icterohaemorrhagiae 1, il
Z i & Icterohaemorrhagiae 3 & O
Naam Th 2 LH#RI I (£ 3). ZoOflic
ko fiEEE Bataviae OBfEE, 7 1 U B2
D IIEEE Pyrogenes 7Bk, Fh2hmiE
Al Bataviae ¥ & O Manilae & MLVA # 4 7
NE—ThHol (R 2BLOT —FREBH).
—5 T, EOMMBRFLEER S R—H 203
WD MLVA % A I35 EF A T %1To
TeEEMER DN D RWTES e oz, T L
13N B BERR O IE R 2SR O MiE T T &
DT EEFRRLTNDDE LRV, 5
VMR CIIIER S B D 0 F 4 A THENPOHE
MENTWARRELEZ LS. 5%, ft
D HiI5k D 53 BlERE O fEAT & 18 L C BSR4 48
EaFEA T ORENE (FBES D VI
ZRRME) I HICALIC LT BER S
5.

£ BIENT 21T > 1= B D L. borgpetersenii

&R Javanica W BERED AaBEEEIZ,
BARBLOT 4 U ¥ O/NRIILEMW 6 5
Bt X7z L. borgpetersenii i i&E#E Javanica
DB E R —Thotz (F—FREBH).

MIVA 247950 h > C W=7 wnwiz
RAFER L (ESLRREWHEMZERT) 1 ZGRH
Wiz LET.

A SCFE R

1. /MRIER, KWEE. V7 FAETEE. /ME
. 54:43-48, 2013.

2. /MRER, MEH, KEE. LS FAET
E. ALFEIEOHEIK. 29:670-678, 2013.
3. /hRIER, REE. L7 b AT RYE (L

T RAYTRE, AN . Bl BAE
K OETEBBEBRBMES Y — X No. 24
FRYYEEBERE (5 2 M) (1) SRIRERI1E

YLERR. 257— 260, 2013.

INRIER, AVF o H-7 4 UENZRBITD
L7 R A TREORIR. & 8TH B AMEES
#H4& 201443 AH.

— 346 —



