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A HUMAN to Animals

1 1

A ANIMALS to Human

A TROPICAL ZOONQ3I®st of the time
confined to tropical fauna

A More than Trillion Dollar Burden on the world
economy and On human/animal Healthcare

A Best Temp & atmosphere
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Major Tropical Zoonotic Diseases
Highly neglected, Dejected,

Under reported diseases
A Brucellosis: Brucellsps
A Leptospirosist.eptospirasps
A GlandergMelioidosis Burkholderiasps
A Mycobacterium Complex

A (Mycobacterium tuberculosis, Mycobacterium
bovis Mycobacteriumaviumsubspecies
paratuberculosislohnedlisease)

A Food born pathogens: Listeria,
CampellobacterSalmonellaps
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IVD (In Vitro Diagnostics)

4.9% rﬁm Ex: Sequencers, Real Time PCR, Mass Specs

Microarrays

Thousands of
IPS &. PatentS 0.1% Primary

95%j, . ] Spe. Health Care
Z bDlag 0StICS | Jps Rapid kits

Chemical tests

Spec.
PCR
ELISA
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~ IVD for Point of care areas

or Resource limited areas

A Serological: RDT (Rapid Diagnostic Test)
or LFA (Lateral Flow Assay)

landheld ELISA (Enzyme Linked
ImmunosorbantAssay) Indirect or
Competitive

A Antigen test: Identify antigens in test samples
by RDT or ELISA

A Molecular tests: PCR or LAMP for field
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Lateral Flow Assay

Typical LateraFlow Assay Format

'Q &? Conjugation pad
o

Control Line Wick

Ny LT/

- ® @

——_
Sample well

Buffer well Nitrocellulose Membrane

Test line
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2 Hand held ELISA reader for POC
And for Penside

Less thard0Ograms
Exchange filters
Can read cuvettes
Strips

Battery operated
Got CE mark
Smart phone usage
for data sharing
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Membrane Filters
for remote areas

Department of Biotechnology
Ministry of Science & Technology

Genoma Biotec

é Genomix Molecular Diagnostics Pvt Ltd

Sample Collectlon F|Iters

A% e fon Anlihene

QOO

Filter 1 Filter 2 Filter 3

Website: www.genomixbiotech.com
Email: giri@genomixbiotech.com

USA Contact No: 770-842-9727
India Ph No: 491-40-40175546

Collection Filter.

£100u| of Specimen spotted oienometrixSample }
v

Genomex

S Genomix Molecular Diagnostics Pvt Ltd
Sample Collectlon Filters

Vo e e i

Store or transport

Filter 1 Filter 2 Filter 3

. e .com USA Contact No: 770-8429727
Email- girfi@dgenomizbictech com India Ph No: +91.40-40175548

= for further testing




&’ (loop Mediated Isotiermal Amplification Assay) ==

[ Samples
' (Reference time
. / AL W | DNARNA About
[ DNA/RNA extractlon] 3 extraction 30 min
.‘. g L from samples :

X
l .a : | .A.-'

1.Prepare master mix.

2.Add DNA/RNA samples

| 3.LAMP amplification

4 Detection

visual detection
(by fluorescence)

900grams weight

SESEEERNLSEES real-time turbidity
oy . - detection
[ Detection @ b
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We care for healthcare

LAMP coupled with LFA

Device

Anti-FITC
antibody coupled with Gold

Amplicon

Streptavidin i-mouse lgG coupled Gold

Conjugation Pad Test Band Control Band

Flow Direction

r——— g
MALARTA MALARLA

LAMP-LFA [ LAMEP-LEA
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Novel Method of LAMP coupled Lateral Flow
assays for point of care or resource limited
areas

A novel, rapid, easy to
use device for molecular
diagnostics
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We care for healthcare

Highly
Neglected
Dejected
Under
reported
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ECONOMICAL BURDEN: 28,000 CRORES RUPEES .
PER ANNUM IN INDIA — Sea Se
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PREMATURELY ABORTED FETUS

We care for healthcare




Brucella Infected Buffalo after
Abortion
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We care for healthcare

Cattle

Milk

Slaughter
Goats and sheep Dogs

Veterinary care
Vaccination accident -
/ or laboratory accident, ..

- with cultures _
B. melitensis B. canis
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Importance of Brucellosis

Endemic, zoonotic disease

AEconomic lossUS $3.4 billion (Rs. 28,000Crore)

per year in Indiagnghet al. 2015 Economic losses occurring due to
brucellosis in Indian livestock populatio)s.

AWho is at risk?

X Occupational Disease Dairy farmers, Veterinary

practitioners Abattoir workers,meatinspectors].ab
workers

X Non occupational infection results from

consumptionof fresh unpasteurizedaw milk, milk
productsandmeat




Seroprevalence of Brucellosis

Species | Total Samples| Number %positive by

collected positive by RBPT
RBPT
Cattle 6626 081 14.8
Buffalo 1068 145 13.6
Sheep 758 81 10.68
Goat 1638 63 3.84
Pigs 1079 11 1
Camel 231 47 20.35
Dogs 69 48 69.57
Total 11478 1377 12

Source: DBT Network Project on Brucellosis



Brucella species

A Four species in India

A Brucellaabortus

A Brucellamelitensis

A Brucellasuis

A Brucellacanis

A Gram Negative intra cellular

A Zoonotic bacteria

A Infects human and other animals




ECONOMIC LOSSES OCCURRING DUE TO BRUCELLOSIS IN INDIAN
LIVESTOCK POPULATIONS
B.B. SINGH ET AL, ;
PREVENTIVE VETERINARY MEDICINE 119 (2015) 211-215
$4.2 BILLION PER ANNUM (28,000 CRORE RUPEES)
$6.8 USD PER CATTLE

$18.2 PER BUFFALO
$0.7 PER SHEEP
$0.5 PER GOAT

$0.6 PER PIG
20% OF BUTCHERS AND ANIMAL HANDLERS AND VETS ARE INFECTED



Diagnostics for Brucellosis

Genomix Biotech

< Recombinant proteins from Brucella species

/

BP26

BCSP 31

w

Chimeric protein(19+P39)

o
w
©

P19

OP Protein

25E

L7-25E

BLS

10. V Protein

11. OMP19

12. OMP 28

*_and their suitability for sero-Diagnostics

26KDa

31 KDa

60KDa

41KDa

17KDA

25KDa

37KDa

18 KDa

18 KDa

19 KDa

28 KDa

Recombinant protein Molecular weight Source/Received From

Dr. Batnagar, JNU, Delhi.
DFRL, Mysore. (DBatraTeam)

DFRL, Mysore.

Results:
None of the Recombinant proteins
yielded strong signal either by
PR RS, RDT or by ELISA in our hands

DFRL, Mysore.

DFRL, Mysore.

DFRL, Mysore.

DFRL, Mysore.

Dr. Nagalingam NIVEDI.
Dr.Nagalingam NIVEDI.
Genomix

Genomix

Acknowledgements: In collaboration with Prof.. Batnagar, Drs. Batra, Bala Krishna, DFRL, Dr. Nagalingam NIVEDI
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sLPS purification from S99 strain
and silver staining

12% SDS PAGE
with Silver staining

*»* sLPS was Purified as per OIE guidelines
With Minor modifications
¢ Purified sPLS was tested for its
purity using SDS PAGE coupled
with silver staining
¢ sLPS was used to develop RDT
+»* and iELISA kits
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All in One Single RDT Kit for Brucella Ab

Brucella Antibody Test

Rapid Visual test for the
Detection of Brucella Antibodies in
Whole Blood/Serum/Plasma

detection

Department of Biotechnology
Ministy of Science & Technology

1.Gloves

2. Lancet

3. Buffer

4. Dropper

5. Alcohol
Swab

5. Pouch with
Cassette,
Desiccant
Dropper

7. Instructions



g DBT NETWORK PROJECT ON BRUCELLOSIS

Shielding the People from Brucellosis Test the Raw Milk and Body Fluids
Genomix Dipstick RDT kit

TN s o il

Simple Easy to use
Inexpensive
Reliable

Great to test at

- Milk Collection Centers

- Dairy farms

- Organic Milk centers

- Village level farms

- Individual farmers

- Epidemiological Survey centers
- Disease surveillance




DBT NETWORK PROJECT ON BRUCELLOSIS >

\\\\

W o bithians

# Collect fresh samples
(suspected blood, serum, milk & any body fluid)
# absorb to filters and carry at room temperature
# Biological material stable at room temperature
# Easy to transport

# No Spills

# Low Degradation

# Field to Lab-Lab to Field




DBT NETWORK PROJECT ON BRUCELLOSIS

Genomix Brucellosis iELISA Antibody test kit Screening
Livestock for Brucellosis infection

W s o bl

Easy to test for Brucellosis Antibodies at
- POC

It is Simple
- Easy to Use
- Penside

- In Expensive
- Reliable

4 o

Funcec angl Supparted by DET



DBT NETWORK PROJECT ON BRUCELLOSIS

Genomix Brucella Ab Rapid kit
Single Kit

=

B e o s

Easy to test for Brucellosis Antibodies at

M ered 2y fid ey LS

im\@mmw Funded & Supported By DBT |, ./

ﬁ Test the Animal Before Buying-It is worth it
with Genomx Blotach laz. (3SA) Make Brucella free country

Funeleclsaiel Suppare el iy D ET
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We care for healthcare

Kits developed through DBT
Network Project

Steps wise procedure

2
2 Brucella ! :

TEST KIT
INDIRECT :LISA sis & B.30lS

o st _, Brucella Antibody

Bruceila Milk Dipstick Test

L AR T



Second round Validation data

from NIVEDI
And
YRPVB/TANUVAS

Acknowledgements
The validation of LFA

and ELISA were

0 1Fivit I erforme
88% Sensitivity RDT o e
100% with ELISA NIVEDI &

TRPVB using OIE
reference sera
panel



DBT Network project on brucellosis:

sero-epidemiology prevalence

NoO. NoO. %
Species| tested |positivespositive
Cattle | 25684 | 4159 | 16.19
Buffaloe| 3682 551 | 14.96
Sheep| 2857 446 | 15.61
Goat 5195 272 5.23
Pig 4016 34 0.84
Horse ) 1 20
Camel 658 131 |[19.901
Total | 42097 5594 | 13.28
Species No. tested |No. positivel % positive
Human 8926 1421 15.91
Livestock 42097 5594 13.28
51023




Brucella Free Village (BFV)

e STEE & Oars,
} ' = Camels, pigs

Village Selection LFA REPT
. Sc '
F'r:le:t screening the

culling - Animals —
. Monitoring p | m

] For Brucellosis
Unit

: Segregation
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Identification 1 branding
Aported * Extension p__system

raining the -“’f = _
.




Genomix Biotech

We care for healthcare Ministry of Science & Technology

Leptospirosis



LEPTOSPIROSIS

Domine: Bacteria
Phylum: Spirochaetes
Order : Spirochaetes
Class: Leptospirales
Family: Leptospiraceae
Genus: Leptospira
Species: L. interrogans
_L. Biflexa, Etc,.

U Leptospitaare spiratshapedibacteriathatar®-20 anYlong 2d0A 2y RY
diameter with a wavelength-ot:abou0.5 2nY. Re Leptoghiiaare bestohserved

by dark field microscopy
U Aerobicwith heoketendsymobibile; endo-flagetieiedrriamgaegative.



https://en.wikipedia.org/wiki/Darkfield_microscope
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Leptospirosis:Transmission Cycle J

Urine
\ Soil and Water

Tissues r
hardjo Contaminated canicola
with
Leptospires
S
v R 7 | \
» 3

Pomona
cattle, skunks, opossums

icterohemorrhagica
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We care for healthcare

The genera Leptospira contains three species, namely
Interrogans, L biflexa and L parva.

Serovars having antigenic similarities are formed into
serogroups and all serovars have been divided into 25
serogroups and more than 250 serovars and Is the
principal cause of leptospirosis in humans and animals.

most common being L. canicola L. hardjo and L.
hebdomadis
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The etiologic agent of leptospirosis iseptospira

Interrogans.
It Is a thin spiral organism 0.1mm x 6 - 20mm,
with tightly set colls

It IS characterized by very active motility, by
rotating ( A s p I namd bemgling) Usually one
or both ends of this single-cell organism are
bent or hooked

Because of their narrow diameter, the
leptospires are best visualized by dark-field
Illumination or phasecontrast microscopy and
they do not stain readily with aniline dyes
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Reservoirs

Wild and domestic animals rodents, livestock
(cattle, horses, sheep, goats, swine), canines, and wil
mammals are the reservoir for leptospirosis.

Many animals have prolonged leptospirosis without
suffering from the disease themselves.
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Leptospiral9 serovars. only in Indian
subcontinent

Species Serovar Strain Serogroup
T interrogans Australis Ballico Australis
WE interrogans Bankinang Bankinang 1| Autumnalis
L. interrogans Canicola Hond Utrech IV Canicola
L. interrogans Hardjo Hardjo prajitno Sejroe
L. interrogans Hebdomadis Hebdomadis Hebdomadis
Tz’nterrogans Pyrogenes Salinem Pyrogenes
L. borgpetersenii Tarassovi Perepelicin Tarassovi
T interrogans Icterohaemorrhagiae RGA(ATCC443642) Icterohaemorrhagiae
L. interrogans Pomona Pomona Pomona
quiﬂexia Patoc Patoc 1 Semaranga
| 'L Santarosai Shermani 132K Shermani
| L inadai Kaup LT 64 - 68 Tarassovi
EE kirschneri Grippotyphosa MoskvaV Grippotyphosa
e fainei Hurstbridge BUT 6 Hurstbridge
F borgpetersenii Javanica Pol=*® Javanica
B noguchii Panama CZ214K Panama
L. interrogan Djasiman Djasiman Djasiman
L. interrogan Copenhageni M 20 Icterohaemorrhagiae
L. interrogan Bataviae Swart Bataviae




Serovars causing
Canine leptospirosis

Australis
Automonalis
Canicola

Pyrogenis

Pomona
cterohaemorrhagiae
Grippotyphosa
Javanic4Jg,

Potoc




IDENTIFICATION  OF ANTIGENIC/IMMUNOGENIC
EPITOPES OF LEPTOSPIRA

Lepto Diagnostics
Is it a serious Issue?

OMPLI - MYIGVAPRKAIPA GGGGSSIVIPAAVGIKLNVTEDA]

LIPuIZ1 - ASDVVKKMVGETVESA DALVAKAQEVS

LiPL41 - KRANNSSPAKIENSYG GG IDAVAAGIKVAGE]

LIPL32. - KKLLVRGLYRISFTTYKP,GGGGNIRVERMSAIMPDQIAKAAKAKPVOKL |




PROTEIN MODELING USING BIO -INFORMATICS

Design and Synthesis wiultiepitope antigen ofleptospira

I ‘
.

Lipl32 “LipL32 Lipl21

DALVAKAQEVS
Lipl41 Lipl41 Lipl21
IDAVAAGLKVAGF KKAVVSSPAKIFNSV ASDVVKKMVGETVESA

OmpL1 ) MYIGVAPRKAIPA SSIVIPAAVGIKLNVTEDA



