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Objectives

1.

To provide the high end molecular diagnosis for SARSCoV?2 infection
using RTPCR in a resource poor neighborhood of CUK.

To obtain the timely diagnosis report so as to support the community
and health authorities of the state in curbing the spread of pandemic

To train the manpower to conduct the COVID19 RTPCR testing in the
molecular virology lab of CUK approved by the ICMR.

To provide diagnostic services with special emphasis on early
detection of viral pathogen thereby supporting the healthcare system
both at state as well as national level for the prevention and control.

To conduct advanced research on viral genomic surveillance in
collaboration with Dept of Health and Family Welfare, Govt of
Kerala.

To promote research in the area of viral diagnostics and antiviral drug
development.

“CUK- Committed for the educational upliftment and
societal service”

Molecular Virology lab of CUK came into functioning on 28th Mar 2020 as
the 8th COVID19 RTPCR testing lab in the Kerala State and the first of its
kind in the university settings at national level, with the approval of ICMR.
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SUCCESSFULLY COMPLETED MORE THAN
2.1 LAKHS TESTS



' > Dept of BCMB was instituted in 2010 as
one of the first academic departments of
A concerted effort of the Dept of CUK, under the Headship of eminent

. . . Biochemist, Prof P R Sudhakaran
Biochemistry and Molecular Biology » The department was functioning in the

(BCMB), CUK for establishing ¢ 5n6it campus till 2018, however, the

Molecular Virology lab department began its research program
during 2011 upon the recruitment of three
faculty members, 1) Dr Sameer Kumar VB,

2) Dr Rajendra Pilankatta and 3) Dr Santosh R Kanade

» Three important research labs were initiated, focusing on Molecular Virology (Dr Rajendra
Pilankatta), Angiogensis (Dr Sameer Kumar VB) and Epigenetics (Dr Santosh R kanade),
involving advanced molecular biology as a practical tool. This lead to the training of
research scholars and master’s students in the modern area of biology.

» The research and teaching strength was further augmented by the joining Prof D Govinda
Rao (Immunology), Dr Aswati Nair (Plant Biochemistry) and Dr Thejaswini Venkatesh
(Cancer Biology) in the year 2016.

» The Molecular Virology lab under the leadership of Dr Rajendra Pilankatta initiated basic
research on Dengue Viruses and Adenoviruses in collaboration with the various research
branches of the department and outside institutes. Following are the major focus of
Molecular Virology research, 1) Virus host cell interactions, 2) Replication machinery of
Dengue virus, 3) Antiviral drug screening, 4) Seroprevalence of Dengue viruses and
Adenoviruses & its implications and 5) Antibody — Dependent Enhancement (ADE) of viral
infections.

» Importantly, Dr MN Reddy (Former graduate student) and team explored the Occurrence
of concurrent infections with multiple
serotypes of dengue viruses during 2013-
| 2015 in the locale. This study established the
standard molecular biology platform in the
molecular virology laboratory for detecting
the RNA virus infection in the human clinical
samples using Nested RTPCR method. The
study showed the existence of all four
serotypes in the locale which is a great public
health concern. The finding has been
published in the leading international
journal, Peer J with 39 citations yet?.




» As acontinuation of this study, it was discovered by the lab that individuals with concurrent
infection of multi-serotype of Dengue virus induces the enhancement of ApoAl
(Lipoprotein) in the blood, which is found to be involved in the enhanced infection of viruses
into the cells in the human host. The findings have been published in the international peer
reviewed journal, Tropical Medicine and International Health?.

» Similarly, the study on virus host cell interaction lead to the finding that the dengue virus
infection upregulates several genes in the cell which is involved in the cell survival pathway
known as Autophagy®. The mechanism can be targeted for the drug development against
dengue virus. In continuation of this study, a novel nano-platform using ZnS QDs was
established for the antiviral drug delivery impacting in the reduction of cytotoxicity* in
collaboration with Dr Swapna Nair, Dept of Physics.

» Dr Rajendra Pilankatta received prestigious CV Raman Fellowship for conducting
postdoctoral studies in the area of Dengue virus under the guidance of eminent virologist,
Prof R Padmanabhan at Georgetown University, USA during 2014 — 2015. This visit had
helped the department to build more strength in the area of molecular virology along with
the publication of two important articles in the area of antiviral drug development against
Dengue viruses as well as other related flaviviruses, targeting the viral protease®. The work
also resulted in the identification of many curcuminoids as anti-dengue virus compounds®.
The drug screening platform developed during this visit is being used by many PhD Scholars
and Masters students in the laboratory for training and research purposes.

» Meanwhile, the seroprevalence study on adenoviruses has resulted in the publication of a
very novel method for the estimation of antibody dependent enhancement of virus entry
into the cells’. The platform is currently being used for drug screening. Further, novel
antiviral drugs that are targeting the replication complex bound proteins are being explored
in the lab. Dr Rajendra Pilankatta worked as a visiting Associate Professor in collaboration
with eminent Virologist, Prof Subhash Vasudevan, at DUKE NUS, Singapore in the area of
isolation of Dengue viruses from clinical samples.

» Inthe year 2018, the lab was shifted to permanent campus, Thejaswini Hills at Periye along
with the department. Thus, Molecular Virology Lab of CUK had been continuously working
on both clinical as well as basic virological research questions since last one decade. As a
recognition for the department as well as university, Dr Rajendra Pilankatta, was invited
as expert committee member for the establishment of Institute of Advanced Virology (IAV)
at Trivandrum by Govt of Kerala. Currently, he is also serving as Adjunct faculty at 1AV,
Trivandrum



COVID-19 pandemic is becoming a
Molecular Virology lab of CUK came into  |ooming public health threat. Slowly, the
functioning as the 8" COVID19 RTPCR
testing lab in the Kerala State and the
first of its kind in the university settings
at national level on 28™ Mar 2020, with
the approval of ICMR

human population is getting adjusted to
live with the situation by careful approach
following the COVID-19 preventive
protocol, which has been shaped us
during the year 2020. For any viral
outbreak, the early diagnosis and
implementing the preventive measures becomes the ‘mantra’ to contain the spread of disease into
the community. COVID-19 disease caused by SARSCoV?2 infection became a toughest viral disease
in the human history, to tackle due to its rapid pandemic spread. The Real Time Polymerase Chain
Reaction (RT-PCR) based detection of genetic material of SARSCoV2 became the global technique
for the detection of the early infection with more than 95% sensitivity, still it’s a gold standard for

the diagnosis of SARSCoV?2, even though several kind of alternative tool came into picture.

“RT-PCR testing for the SARSCoV2 infection in Kasaragod District!”, became a question in
front of the health authorities of Govt of Kerala as well as public of the district, as it belongs to an
historically backward region of northernmost Kerala. The testing demands a high end molecular
biology lab with virus handling biosafety facility and above all highly skilled biochemist and
molecular biologist. During Jan and Feb 2020, the district health authorities used to send samples
to Pune or Alleppey virology lab and used to wait for weeks long to get the results, meanwhile, the
virus was spreading every minute through mutual contact of the individuals. In this context, the
Molecular Virology Lab of the Department of BCMB, CUK under the leadership of Dr Rajendra
Pilankatta, teamed up with the Dr VB Sameer Kumar, an established cancer biologist along with
the senior research scholars Mr Ranjeet, Ms Lathika, Mr Prajit and Mr Vishnu and Mr Ratheesh
as technical staff to initiate the RT-PCR based SARSCoV?2 testing on 28 th Mar 2020. ICMR gave
the approval for the same as per the recommendation of Hon Vice Chancellor, CUK and Dept. of
Health, Govt of Kerala for conducting the test. CUK was the first university in India to set up the
SARSCoV2 RT-PCR testing eventhough it is only a decade old university, thereby CUK became a



model in the country by serving the community during the pandemic outbreak of deadly virus,

SARSCoV2.

The team got expanded later on by the joining of
four alumni researchers, Dr Sharath Shankar, Dr. Lincy
Edatt, Dr. Prabitha Mohan and Dr. Sruthi M V. Further
strength to the team was contributed by the joining of
senior PhD Scholars, Ms Rabina, Ms Aswathi, Mr
Rajesh, Mr Manoj, Mr Ashuthosh, Ms Anjali and
Central University technical staff Mr Rajesh. Also, the
team was fortunate obtain great support from the
District Collector, Dr Sajith Babu, District Programme
Manager, Dr Raman, District Medical Officer, Dr
Ramdas, District Surveillance Officer, Dr Manoj in
terms of providing NHM staffs as Lab Technician and
Data entry operator. Engineering wing, CUK gave
constant support and help for developing and
maintaining lab facilities for conducting the COVID-19
RTPCR testing. Ambulance drivers Mr Praveen, Mr
Vivekanandhan and Mr Sharath, Security staffs, electric
staffs and cleaning staffs contributed a selfless service
towards the same.

CUK as well as the testing team was highly fortunate

Automated viral
RNA extractor

to have Prof H Venkateswarlu as Vice Chancellor during the peak COVID-19 pandemic in Kerala,

which accelerated the activity of the lab significantly. The lab provided an unprecedented support

to the entire community of Kasaragod District as well as entire Kerala state during the COVID-19

pandemic and the process is being continued. Presently, the lab has completed more than 2.1 lakhs

tests. The lab had initiated the testing with an average of 100 testing per day and currently the lab

tests 2000 tests per day by working 3 shifts a day. The augmentation in terms of number of tests

was due to the addition of new RTPCR machine (2 Nos) as well as automated RNA extractor
(Themo KingFisher) which was funded by the NHM and Dept of Health, Govt of Kerala. The



facility was further augmented by the addition of one more RTPCR machine and RNA extractor
funded by UNICEF through ICMR, Govt of India.

Recently, the lab has entered into collaboration with the 1GIB, New Delhi along with the Dept
of Health, Govt of Kerala for the genetic surveillance of the SARSCOV2 wherein the whole viral
genome is being sequenced for identifying the mutation in the SARSCOV?2 in the locale. In this
connection the lab has completed the sequencing of 1500 RNA samples in collaboration with IGIB,
New Delhi. The northern most region of Kerala, Kasaragod suffers from serious lacunae of medical
facilities. The services of COVID- 19 testing facility of CUK significantly decreased the time lag for
obtaining the test results and hence augmented the quarantine procedure, which was instrumental

in the controlling the spread of the disease in the locale.

In line with the expertise available in the field of virology and molecular biology, BIRAC, DBT,
Govt of India grant was also awarded in Collaboration with MagGenome Technologies Pvt. Ltd.
to develop a less invasive diagnostic tool to detect the presence of SARS-COV2 in saliva of the
patient instead more invasive throat and nasal swab, and the same has been approved by ICMR.
Antibody based SARSCOV?2 diagnosis kit has been developed in collaboration with SCTIMST,
Trivandrum and the same has been published in the international peer reviewed journal®. Further,
research work was conducted in collaboration with the District Health authorities regarding the
immunological aspects of SARSCOV2 re-infection, which has been published in the reputed Public
Health Journal®. A manuscript is being prepared regarding the genomic surveillance of
SARSCOV2, specifically on vaccine breakthrough infections in collaboration with 1GIB, New
Delhi. Currently, CUK is in the process of strengthening the existing COVID-19 RTPCR diagnostic
laboratory by establishing a separate Virology lab within the campus by the support of National
Health Mission and the Dept of Health, Govt of Kerala. The laboratory will cater the needs of the
community by providing advanced molecular diagnosis for the emerging and re-emerging viral
diseases apart from the ongoing COVID-19 diagnosis. In this regard, Hon’ble Vice chancellor of
CUK Prof (Dr.) H. Venkateshwarlu has met Hon’ble Minister for Health and Social Justice, Smt.
K K Shylaja and the Revenue Minister, Sri E Chandrasekharan on 29th Sept 2020 and decided to
accelerate the process especially based on the current situation of increased rate of SARSCOV?2
infection. An MoU was executed earlier in this regard between CUK and the Dept of Health, Govt

of Kerala. Molecular virology lab in the CUK campus will be a milestone in the development of



Ksaragod District and aims to continue the service for the mankind beyond the geographical
boundary.

COVID19 RTPCR TESTING INFRASTRUCTURE AT MOLECULAR VIROLOGY
LABORATORY, BCMB, CUK

R preparation




COVID19 RTPCR TESTING TEAM, MOLECULAR VIROLOGY LAB, BCMB, CUK




EXISTING MANPOWER

SLNO NAME

1.
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Dr RAJENDRA P

Dr SAMEER KUMAR V B
ARATHIM

SUNESH KUMAR KS
VEENA

JITHIN RAJ V

SHAHUL HAMEED SIMSAR
NIKHIL RAJ P

SACHIN MP
MUHAMMED RIZWAN AM
MITHUN

AISHWARYA P

AL AKEEF

ABHUITH

ADARSH

PRAJIT )

VISHNU R

ASWATHI KS

RANJEET

RAJESH TP

MANOIJ K

ANJALIJB

ASHUTOSH

RANIJISHA

ANJALI KUNHIKRISHNAN
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DESIGNATION

COVID 19 Lab in charge
Quality Assessor

Lab Technician (NHM)

Lab Technician (NHM)

Lab Technician (NHM)

Lab Assistant (NHM)

Lab Assistant (NHM)

Data Entry Operator(NHM)
Data Entry Operator(NHM)
Data Entry Operator(NHM)
Data Entry Operator(NHM)
Lab Technician(DMO)

Lab Technician(DMO)

Lab Technician(DMO)

Lab Technician(DMO)
Research Scholar

Research Scholar

Research Scholar

Research Scholar

Research Scholar

Research Scholar

Research Scholar

Research Scholar

Research Scholar

Research Scholar



MANPOWER TRAINED

SLNO | NAME CURRENT DESIGNATION Working period
FROM TO
1. Dr. PRABHITHA MOHAN Postdoctoral Fellow 01-05- 05-09-20
20
2. RAJESH R Technical Assistant, BCMB,CUK 09-04-20 | 31-05-20
3. RABINA P Research Scholar, BCMB,CUK 10-05-20 | 31-08-20
4. Dr. LINCY EDATT Postdoctoral Fellow, USA 10-05-20 | 18-08-20
5. LATHIKA Research Scholar, BCMB, CUK 02-04-20 | 03-05-21
6. Dr SHARATH SHANKAR Postdoctoral Fellow, USA 01-07-20 | 10-09-20
7. Dr SHAFEEQ HASSAN Lab in Charge, Wayanad Dist 03-04-20 | 14-04-20
8. KAVITHA Lab Technician (PSC) 01-04-20 | 09-04-20
KARUNAKARAN
9. RATHEESH U Lab Assistant (CUK) 02-04-20 | 30-07-20
10. MUHAMMED IFRAN A | Lab Technician (PSC) 01-04-20 | 11-04-20
11. ABDUL MUEEZ PA Lab Technician (PSC) 01-04-20 | 09-04-20
12. AMALRAJ Lab Technician (PSC) 10-04-20 | 27-10-20
13. ASWIN PK Lab Technician (PSC) 10-04-20 | 27-10-20
14. SANIL KUMAR V Lab Technician (PSC) 15-04-20 | 27-10-20
15. AMALUITH Lab Technician (PSC) 30-06-20 | 23-06-21
16. BABY PRATHAP B Lab Technician (PSC) 13-07-20 | 20-12-21
17. KSHITHY M Lab Technician (PSC) 07-05-20 | 28-05-20
18. MANEESH MOHAN MD Lab Technician (NHM) 07-05-20 | 15-07-20
19. ASWATHI CM Lab Technician at PHC 04-05-20 | 30-05-20
20. ROOPESH K Lab Technician at UAE 10-07-20 | 28-09-21
21. SHAFEEQ Lab Technician at UAE 10-05-21 | 07-10-21
22. KRUITH MV Lab Technician , Pondicherry 04-05-20 | 18-09-21
23. SUFAID MC Lab Technician at UAE 04-05-20 | 18-04-21
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MANPOWER TRAINED

SLNO | NAME CURRENT DESIGNATION Working period
FROM TO
24, ROSHNA REMESAN Lab Technician at Nileshwar 01-08-20 14-10-21
25. ABDUL RAZAK Staff Nurse at Mangalore 27-06-20 26-11-20
26. ABHILASH Lab Technician (NHM) 10-07-20 30-07-20
27. NEETHU M Lab Technician (PSC) 07-05-20 28-05-20
28. ANAGHA Lab Technician DH Kanhangad 09-08-21 25-08-21
29. DARSHANA Lab Technician DH Kanhangad 09-08-21 30-09-21
30. ARPITHA YADHAV K Data Entry Operator(E-Health) 10-08-20 31-12-20
31. VARSHA AK Data Entry Operator(E-Health) 25-08-20 23-01-21
32. SUKANYA N Data Entry Operator(E-Health) 12-09-20 28-09-20

12
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Months ( Apr 2020 to October 2021)

» Average samples tested per day varies from 60 to 1171
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Number of Sampbles

GRAPH SHOWING ToTAL NumBER OF SAMPLES
TESTED PER MONTH
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» Highest numbers of samples tested per month is more than 30000

Months ( Apr 2020 to October 2021)
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GRAPH SHOWING MONTHLY MAN HOUR SPENT FOR TESTING
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» Monthly man hour spent for testing goes upto more than 6000
16



RESEARCH AND DEVELOPMENT PROJECT UNDERTAKEN BY
MOLECULAR VIROLOGY LAB, CUKIN THE AREA OF COVID19 AND OTHER
VIRAL DISEASES OF PUBLIC HEALTH IMPORTANCE

e

ARTICIPATED IN THE GENOMIC SURVEILLANCE OF SARSCOV2 IN COLLABORATION
WITH IGIB, NEW DELHI AnD DEPT OF HEALTH AND FAMILY WELFARE, GOVT
OF KERALA

H#CGENESCoV2
Genetic Epidemiology of SARS-CoV-2 in Kerala

A unique partnership between the Department of Health & Family Welfare, Government of
Kerala, National health Mission Kerala, CSIR Institute of Genomics & Integrative Biology
{CSIR-IGIB) and various clinical and public health centers in Kerala aimed at providing @ E)
insights into the genetic epidemiology of COVID-19 in Kerala /.\ 3 \
4
I

An initiative of Public Health relevance involving

12 Govt Medical Colleges

State Public Health & Regional Laboratories Department of Health &
Inter-University Centre for Biomedical Research family Welfare National Heaith Mission
Central University of Kerala Govt of Kerala Kerala

&14 District Surveillance Units

CSIR Institute of
Genomics & Integrative
Biology (CSIR-IGIB)

Know More Egﬂlé&ogzv I$

a ONUNE COURDE
* SEQUENCE ANALYSIS
OF SARS-COV-2

GENOMES &

Updates on the programme and Interim Reports on the analysis ‘
enome E :

v .

o

7500+ SARS-CoV-2 Genomes Sequenced Onﬂect

(Updated 30-08-2021)

Phylogenetic Map for
S ARS-COV-2 Data

SARS-COV-2 Data

Science Blog Online Course
2021

» 7500+ virus samples were sequenced statewide under this project
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GENOMIC SURVEILANCE OF SARSCOV2: The data corresponding to Kasaragod District
was supported by CUK

Last Updated : 29/08/2021

State-wide proportion of VoCs and Vols
(all data until date)
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Genetic Epidemiology of SARS-CoV-2 in Kerala is a partnership between the Department of Health & Family Welfare, Government of Kerala, National health Mission
Kerala, CSIR Institute of Genomics & Integrative Biology (CSIR-1GIB) and funded by NHM-Kerala and CSIR India. More at: https://genescov2.genomes.in
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MOLECULAR VIROLOGY O

LAB,
COLLABORATED
MAGGENOME Pvt Ltd
FOR DEVELOPING
SALIVA BASED RTPCR
KIT FOR COVID 19
DIAGNOSIS FUNDED BY
BIRAC, DBT, GOVT OF
INDIA

Us

CUKERALA birac
WITH lysita favsvata incubete

A Biotechnology Industry Research Assistance Council

{A Government of India Enterprise)

To, Diate: 18" August, 2020

De. Tessy Iype

Frincipal Scientist

Mg Genome Technologies Pyvi. Lid..
F-mail: tessy.m@maggenome.com
Muob.: 19946042179

Al

Dr Padma Srikanth

Professor

Dept of Microbiology

Sri Ramachandra Institute of Higher Education and
E-mail: Padmasrikanthia sriramachandraedw.in
Mob.: -9884389682

Amd

Rajendra Pilankatta

Associnte Professor & HOD

Depi. of Binchemistry and Maolecular Biology
Central University of Kerala

Email: praj?4@gmail.com

Muohb.: 9061877113

Ref: Froject Tide " Development of a diagnostic kit comprising sample collection buffer and RNA
extraction kit for real time RT PCR based detection of SARS CoV-2." under strategic funding for
Covid- 1% Consortiom,

Dear D, Iype, Dr, Srikanth and Dr. Pilankatta,

With reference to your abave, mentioned |)rn;'||l(’:|§;2|, We B P[uased_ 10 illfﬁrm that yaur Prnpoﬁ-ﬂl has been
apprived by BIRAC at a total cost of Rs, 9100 Lakhs (Rupees ninety one Lakhs onlv) understrategic
funding for Covid-19 Consortium with support of Rs. 47.00 Lakhs {(Rupees forty seven Lakhs only)
as Grant-in-aid to MagGenome Technologies Pvi. Lid., support of Rs. 15,00 lakhs (Rupees fifteen
lakhs only) as Grant-in-aid to Sri Ramachandra Institute of Higher Education and Research and
support of Rs. 1900 lakhs (Rupees nincteen lakhs only) as Grant-in-aid to Central University of
kerala. The amount put in by MagGenome Technologies Pyt. Lid. is Rs. 10.00 Lakhs (Rupecs
ten Lakhs only) towards the Project for 8 months as per the terms of the Grant in Aid Letter
Agreement (GLA) enclosed,

I you are in acceptance with the terms of funding support as mentioned in the GlA, the fol lowing
documents should be executed within a time period of THO WEEKS from the date of issue of this
L"-lll'llIII.||||L'i||.iUII.

* Grant-in-aid Letter Agreement (GLA) including all the Schedules: Al pages 1o be clearly in itialled
by the Fund Recipient and the Company should aflix the organisation official seal with Dircctor
Signatures on the signature page o the GLA. Considering the curvent lockdown situation, Signet ures
uf Upnipetent Authority may be done and the GLA executed. The official seal could be affived afier
vt office resmmes

15t Floor, MTNL Building, 9, CGO Complex, Lodhi Road, New F}qlhi - 11mn3,_ India o
Phone; +81-11-24369600 Fax: +91-11-24389611 Website: www.birac.nic.in  E-mail; birac.dbti@nic.in
CIN No. : Ur3100DL2012NPL233152
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Sl Title Funding Duration Pl /Co-PI Amount
No agency
(Rs)
1  Seroprevalence  Of Kerala 2014 to 2016 PI: Dr Rajendra 16.0
Adenovirus serotype Biotechnology Pilankatta
5 and its implication Commission,
in adenovirus vector KSCSTE, Govt
based gene delivery  of Kerala
2 Role of dengue viral DST — SERB , 2014 to 2018 PI: Dr Rajendra 25.0
proteins in autophagy Govt of India Pilankatta
induction
3 Role of copper- DBT- Govt of 2015to 2019 PI: Dr Rajendra 25.0
handling proteins in India Pilankatta
cisplatin drug
resistance
4  Molecular docking Kerala 2016 to 2018 Co-PlI: 14.0
and 3-D QSAR Biotechnology
studies to evaluate Commission, Dr Rajendra
the mechanism of KSCSTE, Govt Pilankatta
antimicrobial action of Kerala
of fatty acids from
virgin coconut oil and
monolaurin
5  Cutaneous Kerala 2017 to Co-Pl: 25.3
microbiome profiling Biotechnology Ongoing
of Psoriasis and Commission, Dr Rajendra
Elephantiasis using KSCSTE, Govt Pilankatta
metagenomics of Kerala
6 | Development of DST-SERB 2020- Co-PL: 74.0
geometry and Ongoing
interface engineered | (CRG), Govt of Dr Rajendra
lead free India Pilankatta
biocompatible
magneto electric P
nanorod arrays for
next generation self Dr_SwapnaS
powered sSensors, Nair, Dept of
energy  harvesters Physics
and futuristic

implantable devices
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7 | Targeting the host ICMR - Govt 2021 Pl 28.1
factor for inhibiting of India
the  secretion of (Sanctioned) Dr Rajendra
Dengue virus NS1 Pilankatta

lipoprotein complex:
A novel strategy for
anti-dengue viral drug
development

TABLE: LIST OF PROJECTS AWARDED TO MOLECULAR VIROLOGY LAB,

BCMB, CUK
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MOLECULAR VIROLOGY LAB, BCMB, CUK FACILITATED VACCINATION
CAMPAIGN IN THE CAMPUS SINCE MARCH 2021, IN COLLABORATION
DISTRICT ADMINISTRATION AND HEALTH CENTER OF CUK

- - N
' “,_‘) : C , ﬁ _ £l Lol
r S

F KE B 4
RAI/.A)

> COMPLETED 800 DOSES OF VACCINATION AS ON 22\° OCT, 2021
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Occurrence of concurrent infections with
multiple serotypes of dengue viruses
during 2013-2015 in northern Kerala,
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ABSTRACT

Background. Dengue is a global human public health threat, causing severe morbidity
and mortality. The occurrence of sequential infection by more than one serotype of
dengue virus (DENV) is a major contributing factor for the induction of Dengue
Hemorrhagic Fever (DHF) and Dengue Shock Syndrome (S5}, two major medical
conditions caused by DENV infection. However, there is no specific drug or vaccine
available against dengue infection. There are reports indicating the increased incidence
of concurrent infection of dengue in several tropical and subtropical regions. Recently,
increasing number of DHF and DSS cases were reported in India indicating potential
enhancement of concurrent DENV infections. Therefore, accurate determination of the
occurrence of DENV serotype co-infections needs to be conducted in various DENV
prone parts of India. In this context, the present study was conducted to analyse the
magnitude of concurrent infection in northern Kerala, a southwest state of India, during
three consecutive years from 2013 to 2015.

Methods. A total of 120 serum samples were collected from the suspected dengue
patients. The serum samples were diagnosed for the presence of dengue N51 antigen
followed by the isolation of dengue genome from NS1 positive samples. The isolated
dengue genome was further subjected to RTPCR based molecular serotyping. The
phylogenetic tree was constructed based on the sequence of PCR amplified products.
Results. Out of the total number of samples collected, 100 samples were positive
for dengue specific antigen (NS1) and 26 of them contained the dengue genome.
The RTPCR based molecular serotyping of the dengue genome revealed the presence
of all four serotypes with different combinations. However, serotypes 1 and 3 were
predominant combinations of concurrent infection. Interestingly, there were two
samples with all four serotypes concurrently infected in 2013.

Discussion. All samples containing dengue genome showed the presence of more than
one serotype, indicating 100% concurrent infection. However, the combination of
serotypes 1 and 3 was predominant. To the best of our knowledge, this is the first
report indicating the concurrent infection of dengue in the northern Kerala, India.
The phylogenetic analysis of dengue serotype 1 identified in this study shows a close
relationship with the strain isolated in Delhi and South Korea during the 2006 and
2015 epidemics respectively. Similarly this study indicates that the phylogeny of dengue
serotype 3 of northern Kerala is more closely related to dengue isolate of Rajasthan
state, India. The geographical and climatic conditions of Kerala favours the breeding of
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oBjectives Human serum protein profiling of the individual infeceed with muldple dengue virus
serotypes for identifying the potental biomarkers and o investigate the canse for the severity of
dengue virus infecton.

METHODS Dengue virus N5 I-positive serum samples were pooled into owo groups (52 and 53) based
on the molecular seroryping and number of heterotypic infections. The pooled serum samples were
subjected to two-dimensional gel elecrophoresis (2DGE) o identfy the differentially expressed
proweins. The peptide masses of upregulared protein were detected by marris-assisred laser desorprion—
ionisaton dme-of-flight MALDI-TOF mass specrometry and analysed by MASCOT search engine.
The results were compared with the control group (1), The commonly upregulated protein was
validated by quandradve ELIS A and compared wirh control as well as single serocypic infected samples.
rEsULTS  Based on 2DGE, toml thireen prowins were differenally upregulited in 52 and 53 groups
as compared to control. Some of the upregulated proteins were involved in mediating the
complement actvation of immune response. The apolipoprotein A-1 (APO A-1) was upregulated in
52 and 53 groups. Upon validation, APC A-1 levels were increased in line with the number of
heterotypic infection of dengue vinses.

coxcLusion  Heterotypic infecrion of dengue viruses upregulate the serum proteins involved in the
complement pathway in the early phase of infecion. There was a significant increase in the level of
AP A-1 in three different serotypic infectons of dengue virus as compared o conmol. Further, the
role of APO-A1 can be explored in elucidatng the mechanism of dengue parhogenesis.

keywords dengue, serum, muliple, MALDI, 2DGE, APO A-1

Introduction

Dengue virms belongs o the family Flaviviridas within
the genus Flavivirus that causes high morality and maor-
hidiry. Dengue fever & a mosquit-borne viral disease,
cansing 1M million infections annually and 25 000
deaths mosty among children [1] and [2]. The global
incidence of dengue cases is significantly increasing every
year and becoming a major threat o the mankind. As
per Waorld Health Organization (WHO, there were 390
million cases of dengue fever reported worldwide [3], of
which 100 million require proper medicaton. Dengue
viral infection is caused by four distine serotypes DENY-
1, DENV-Z, DENV-3 and DENV-4, which are varying
antgenically in the envelope proten of the virns [4]. The
capital city of India becomes the hot spot for dengue
virus due to the climatic condigons favourable for Aedes
mosquitnes breeding [5].

1334

A specrrum of clinical manifestatons is assodated with
dengue infection such as high fever, joint pains, head-
ache, febrile illness, nansea, vomiting and characteristic
skin rashes that can last up 1o a 47 days. During the
secondary infection, dengue fever progresses to severe
dengue haemorrhagic fever (DHE) and dengue shodke syn-
drome ([¥55) [6]. Dengue virus enters into the host cell
by direcr fusion with the cell membrane or by endocyro-
sis [7]. Upon inrermalsaton of the viral partide, the
positivestrand BMA genome gers released into the cyto-
plasm, where the RMA gers translated. In humans, the
immunity developed by any one of dengue serotype can
potentially sensitse the individual to severe manifestaton
by exposure to a heterologous serotype [8]. The individ-
ml having DHF is characrerised by severe bleeding,
blood plasma leakage and an exceptionally low platelet
count. However, D5% occurs due o low blood pressure,
which may lead to a arculatory collapse (shodk). The
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Abstract

Cellular autophagy (Macrophagy) is a self-degradative process, executed through the network of
autophagy associated genes (ATGs) encoded proteins, Both in vitro and in vivo studies suggest that
dengue virus (DEMNV) induces autophagy and supports the viral genome replication and transiation,
Therefore, the cellular autophagy induced by dengue virus can be a good target for antiviral drug
development. The action of mycophenelic acid (MPA), a specific inhibitor of DENV replication, was
investigated in the stable BHK-21/DEMNW2 replicon cells. The inhibition was mediated by enhanced
degradation of autophagic substrates in stable BHK-21/DENV2 replicon cells as evidenced by a
dedrease in lapidated LCS {LC3I1) and pe2 expression in the presence of MPA. In contrast, the results
indicated that four gene sets, namely Transmembrane protein 74 (TMEM74), Unc-51-like kinase 2
(ULKZ), Cathepsin D {CTSD) and Estrogen receptor 1 (ESR1) were upregulated in stable BHK-
21/DENV2 replicon cells, due to the sustained dynamic replication of DENVZ genome, These ATiGs

involved in the pre-autophagosomal structure [PAS) formation, were suppressed in the presence MPA.

Instead, MPA induced the expression of different set of autophagy genes such as ATG4, AKT1, APP,
ATG1EL1, ATG1EL2, B2M and HPRT1, An enzyme involved in the nucleotide salvage pathway, HPRTT,
was highly expressed in the presence of MPA. The study shows that DENV2 replication is dependent
on PAS formation and is inhibited in the presence of MPA by enhancing the degradation of
autophagic substrates and suppression of PAS formation. This study provides impetus in designing
WPA analogues to effectively inhibit dengue viral replication.

Keywords: Autophagy; Dengue; L3 1I; MPA; Replication; Replicon; Wiruses; pB2.
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Dengue is 3 maor health concern causing significant mortality, morbidity and economic loss. The
development of anti-dengue wird drugs is challenging due to high toscity, as well as off-targetfside
effects. We enginesred size tuned ZnS QDs as a platform for the efficient delvery of mycophenaic acid
[MP&) against dengue virus serotype 2 [DENVZ) to evaluate the drug efficacy and towicity using the
DEMWYZ sub-genomic replicon systemn in BHK21 cells. The results indicate that the Selectiity Index 50
[Sley) of the Zn% QD-MPA conjugate was two orders higher than that of free MPA with lower
cytotoeicity. The effect i attributed to the sustained release of MPA from ZnS QD-MPA. The conjugated
MPA caused significant inhibition of the vinus at the level of replication and wiral protein translation. The
study undemins the efficiency of the Zns QD for the delvery of anthirad drugs against DENAZ with
negligible toxicity and side effects.
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Introduction

Viral infections are one of the leading causes of mortality
waor ldwide, having a global negative impact on healtheare and
sociceconomic development.' However, the lack of selective
inhibitors against a multtude of medically important virnses,
with a prominence of emerging and re-emerging RNA viruses
(eg.: Dengrue, Chilungunya, SARS-CoV, MERS-CoV, and SARS-
CoV2) has aggravated the scenario. Although it is impractical
to develop drugs against each of these viruses within a short
duration, the development of novel reatment strategies is the
leey to resolve the issue.® The adverse side effects/tod dty due to
prolonged use of drugs and the rapid development of drog
resistance in patients to the existing therapies make it a more
serious public health concern?

In this context, nanomedicine based strategies using
biocompatible nanomaterials can be considered as a powerful
tool to enhance the efficacy of antwviral drugs with the
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possibility of a remarkable reduction in toddty. Manopartices
offer distinctive physical properties that can hawe associated
advantages for drug delivery, mainly due to the small particle
size, large surface area to volume ratio, and the tunable surface
charge of the particle.* The possibility of drug encapsulation, s
well as the capability of nanoparticles to handle large drug
payloads, can be attributed to the above properties. Thus
nanoparticulate drug delivery systems are attractive candidates
to improve the therapeutic effects of drugs®* Several anti-
cancer drugs including paclitaxel, doxorubicing 5-fluorouracil,
and dexamethasone have been successfully re-formulated using
nano-material based delivery systems. ™ Nano-medidnes with
different types of nanoformulations sgainst HIV havwe been
approved and are currently undergoing investigation for the
reatment of viral infections.* It was reported that glucose
coated gold nanopartides (GNPs) attached to the drugs abacavir
and lamivudine can act as a multivalent drug against HIV.
Importantly, quantum dots (QDs) are promising zero-
dimensional materials that can be designed/engineered for
tailored applications. The use of ODs in medicine, and cell and
molecular biology is one of the fastest emerging and most
interesting  interfaces of nanotechnology.*** The hio-
distribution and the toxicity of QDs are determined by their
surface coating and particle size.**” Zinc sulfide (ZnS5), which
belongs to the semi-conductor class I-VI, is one of the most
ideal Q)Ds which can be explored for biological applications due
to its low tmocity levels® It has excellent potential for applica-
tion in fields such as drug delivery, and bicimaging and also
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Abstract

The mosquito-bome dengue virus serotypes 1-4 (DENV1-4) and West Nile virus (WNV) canse
serions Ullnesses worldwide associated with considerable morbidity and mortality. According to
the World Health Orgamization (WHO) estimates, there are about 390 million infertions every year
leading to 300,000 dengue haemorhagze fever (DHF) cases and ~25 000 deaths, mostly among
children Antiviral therapies could reduce the morbidity and mortality associated with flaviviral
infections, but currently there are no dnags available for treatment. In this study, a high-throughput
screening assay for the Dengue protease was employed to screen ~120,000 small molecule
compoiunds for identification of mbubitors. Eight of these inhibitors have been extensively
analyzed for inlubition of the viral protease in vitre and cell-based viral replication using Remlly
Iuciferase reporter rephicon, mfectmvity (plagque) and cytotomeity assays. Three of these compounds
were identified as potent inhibitors of DENV and WINV proteases, and viral replication of DENV2
replicon and infections ENA. Fluorescence quenching. kinetic analysis and molecular modeling of
these mhibitors mto the struchure of WS2B-N53 protease suggest a mode of inhibition for three
compoinds that they bind to the substrate binding pocket.

Keywords

Protease inhibitors; High-througlput screening; Renills fuciferase reporter replicon; vinus
infectivity assays; T.I:erapeqmc index; flnorescence quenching

Intreduction

Dengue virus serotypes 1-4 (DENV1-4) cause the most frequent mosquito-bome infections
to humans. According to a recent estinate by the World Health Orgamzation, DENVS cause
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Inhibition of dengue virus by curcuminoids
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Abstract
The dengue virus is considered to be a globally important lnmman pathogen prevalent in tropical
and subtropical regions of the world. According to a recent estimate, the disease burden due to
DENV infections is ~3%0 million mfections per year globally m ~100 commtries including the
southern US, Puerte Bico and Hawaill, resulting in nearly ~23.000 deaths mostly among children.
Despite the significant morbidity and mortality that results from DENV mfections, there 13
currently no effective chemotherapeutic treatment for DENV infections. We identified corcummn as
an mhibitor of DENW2 N52B/NS3protease n a previous high-throughput screening (HTS)
campaign We synthesized four analogues of curcumin {curcumimoids) and tested the n vitre
protease activity and inhibition of replication by cell-based assays. The results revealed that
curcumn is a weak inhubitor of the viral protease. However, the analogues exhibited more potent
mhibifion of DENW mfectivity in plaque assays suggestng that the cellular pathwway(s) requuired
for viral replication and/or assembly are targeted by these compounds. Further analysis shows that
mhibition of genes imvolved m lipid biosynthesis, and of actin polymerization by corcummnoids,
are likely to be mwolved as their mode of action n DENW 2-anfected cells. Three of the curcunmn
dermvatives possess good selectivity indices (SI) (=10) when compared to the parent curcumin.

1. Introduction:

Dengue virus (DENV) is a member of mosquito-borme flavivinus gemns of Flamvaadae
family which consists of = 70 humsan pathogens causing considerable morbidity and
murtality in tropical and subtropical regions of the world (for reviews, see (Beasley, 2005;
Gould and Solomen, 2008; Lindenbach et al., 2007)). There are four serotypes of dengue
virus (DENWV1—4) that together canse 390 million infections anmually (Bhatt et al., 2013).
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Poblisher's Disclaimer: This is a PDF file of an unedited mammscript that has besn accepted for publication. As a service o our
customers we are providing this early version of the marmrscript. The mamrscript will imdergo copyediting, nypesening, and review of
the resulong proof before it is published in #s final citable form. Please note that durmg the production process emors may be
discovered which could affect the content, and all lagal disclaimers that apply to the journal pertain.

28


https://dx.doi.org/10.1016%2Fj.antiviral.2018.12.002

7. Lathika Valliyott, Ranjeet Dungdung, Rajendra Pilankatta. Semi-quantification of
Antibody-Dependent Enhancement (ADE) in the Uptake of Adenovirus Serotype 5 Into
THP-1 Cells. Anal Biochem. 2020 Feb 15;591:113568. doi: 10.1016/j.ab.2019.113568. Epub
2019 Dec 24.

» Anal Biochem. 2020 Febr 15;5391:113568. doi: 10.1016/.ab.2019.113568. Epub 2019 Dec 24, FULL TEXT LINKS

Semi-quantification of antibody-dependent sz
enhancement (ADE) in the uptake of Adenovirus

serotype 5 into THP-1 cells “
Lathika Valliyott 1, Ranjeet Dungdung ', Rajendra Pilankatta 2 m

Affiliations| = collapse

Affiliations o
1 Depariment of Biochemistry and Molecular Biology, School of Biclogical Sciences, Krishna 00@
Block, Central University of Kerala, Periya, Kasargod, Kerala, 671316, India.
2 Depariment of Biochemistry and Molecular Biology, School of Biclogical Sciences, Krishna AGE MAVISATION
Block, Central University of Kerala, Periya, Kasargod, Kerala, 671316, India. Electronic address:
prajf4@cukerala.acin, ¢ Title & authars
PMIC: 316881180 DOl 13.1016/.2b.2019.113568 Abstract
Abstract Similar articles
Replication defective recombinant AdS vectors [rAdVa) are extensively explored for its applications in Publication types
gene therapy and vaccine delivery. AdS enter into monocytes and macrophages through CAR
independent route as an immune complex termed as antibody-dependent enhancement [ADE). We MaSH terms
developed an effective method for estimating the ADE of rAdVs encoding GFP (rAdWV5-GFP) into THP- )
1 cells, using fluorirmetric semi-quantification of GFP. Initially, twenty numbers of human sera samples Substances

were screened in Hela cells for anti-AdS antibody titer using neutralization assay. Uptake of radVs-
GFP in THP-1 calls was observed only after pre-incubation with the serally diluted human sera which
are attributed to ADE. The optimal dilution which showed the maximum GFP expression as per the
fluorescence microscopic analysis in THP-1 cells was used for further analysis. Fluorimetric analysis of
the THP-1 cell lysate showed a maximum GFP intensity of 17058 RFU, which was equivalent to the
0,397 pmoles of Alexa Fleor 488 under the same experimental condition. Similarly, immunoblot
analysis of GFP in THP-1 cell Iysate and Hela cell lysate confirmed the entry of rAdV3-GFP into the
cells. The assay can serve as a platform for understanding the molecular events involved in ADE for
the uptake of viruses into immune cells.
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Abstract Immunochromatographic azsay kits are used in
primary diagnostics which is based on the principle of
antigen and antibody imeraction. These kits play pivotal
role in rapid surveillance of infections diseases at eardy
stages as well as for the surveillance of the contagious
dizeases, The immunochromatogmphic test kits lacks sen-
sitivity mnd specificity with certain disesses. In this stdy,
our imbention was o develop a rapid test kit for SARS-
COWV-2 with a movel diluent system to enhance the efficacy
of antigen—antibody binding and thereby the improvement
in the sensitivity outlined. Finally, IghG antibodies against
SARS-COV-2 vimus peptides were malyeed using 25 pos-
itive and 25 negative confirmed climical samples. The
sensitivity of the clinical studies showed 91% sensitvity
and 100% spea ficity. Therefore, the mthors propose that
this assay will be a potential tool for efficient community or
sentinel surveillance of SARS-COV-2 infection and addi-
tonally, for effective monitoring of convalescent scra
therapy.
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Introduction

In the immunmological diagnostic/surveillance  systems,
antigen—antibody ligand formation plays a wvital mle in
determining the sensitvity and specificity of a particular
assay [1-3]. When a forign antigen enters the human
system, the host nommally produces mitibodies as pant of the
immune response, with suhsequent formations of specific
antigen- mtibody complexes. Most infections diseases ane
often diagnosed based on the detection of mantigens and'or
antibodies from the relevant biological samples [4, 5], Due
to certain conditions, such as low antibody and/or antigen
titers or masking of the antibodies with other proteins, the
detection of speci fic antbodies from the biological samples
becomes complicated [6].

Timay detection of the etiologic agent is essential for
appropriate diagnosis of the infectouns discases in onder to
aid targeted treatment. Also surveillance strategies in case
of highly comtagious diseases are important o contain
spread of disease in population. 'We are currently in an em
of rapid turnaround tmes [TAT] with immuonochromato-
graphic test kits playing a major role in aiding mpid and
accurate diagnosis of some of the major infectious discases
[7]. Hence, developing newer immunochromatographic test
devices  incorporating novel diluent systems and other
technigues that can enhance the sensitivity and specificity
is cssental in banging about a better diagnostic coosy stem.

The SARS-CoV-2, casing COVID 19 infection and
first isolated from China, has caused a pandemic across the
globe [B, 9], Infections with this wvirus can manifest with a
wide range of symptoms—rom asymptomatic o seven:
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ABSTRACT

Cowid-19 causad by the SARS-CoV-2 is 2 major public health threat affecting the antire world
causing significant mortality. Few studies hawe demonstrated possible chancas of reinfection
with tha SARS-Cov-2_ This study describes the featuras of reinfection with the winus thirty
two days after HTFCR negativity in a 20 year old female in Kerala. This highlights the
possible chamca of reinfecton and the shortened viremiz in responsa to the mountad good

immune responsa.

Key words: SARS-CoV-2, COVID-19, Reinfection, Kerala, India.

INTRODUCTION

COVID-19  pandemic is a looming public health
threat which results in severe mortality across the
globe owing to its high spreading rate, even though
per se mortality is near 3 %. Studies by Tomassini
et @l and Batisse ef al® highlight the possibility of
reinfection among patients with COVID 19. Both
of them have emphasised the seroconversion these
patients had and the probable reinfection among
those with seroconversion. Among the cases reported
by Tomassini et al. few had complete resolution of
clinical symptoms with a negative PCR on follow
up but tumed positive again after a significant time
duration. The possible reason they have sugpested
is that the antibodies wean off over a period and
the host gets a reinfection. But this needs to be read
with the fact that patients had worse outcomes with
re infection in the series by Batisse of al likely due
to a hyperinflammatory response. There is currently
no evidence that people who have recovered from
COVID-19 and have antibodies are protected from a
second infection.” We had an interesting observation
in this regard Here we describe the features of a
patient who developed clinical features suggestive
of COVID-19, thirty-two days after being symptom
free and negative for Real time Polymerase chain
reaction (RT-PCR). She had a positive result with
RT-PCR at this time bt became negative within 48
hr with a good IgG response. This case is probably
the first reported case of reinfection with the SARS-
COW-2 in India. It highlights the possible chance
of SARS-COV-2 reinfection and the shortemed
viremia in reinfection possibly due to the mounted
good immune response. 5o, a reinfection may have
an exuberant inflammatory response resulting in

worse outcome as in Batisse et al. study or may have a
shortened viremida as in our case.

CASE STUDY

A 20-year-old female who was the primary contact
of a COVID-19 super spreader developed mild
fever and nasal discharge since 23/03/2020 and was
tested positive for SARS- COV-2 on 24003/ 2020. Her
throat swab was positive for PCR for SARS-CoV-2 E
(29.3), ORF1 {30.3) and RARP (36.9) antigens. Her
symptoms subsided within fowr days of onset and
repeat throat swabs taken on ninth and fourteenth
day of admission were all negative. There were no
secondary cases from her and was released from
home guarantine after 14 days.

She didn't travel anywhere or had any contact with
confumed or suspect cases since discharge. On
12/0572020, 32 days after her discharge from the
hospital she developed fever, rhinitis. mild cough
and chest discomfort. Her RT-PCR was positive this
time for both E (35.06) and 5 (34.52) antigens. But a
repeat RT-PCR done 48 hrlater became negative. Her
Rapid antibody test was strongly positive for IgG. Her
symptoms subsided by the fourth day of admission
and the patient was discharged on 19/05/2020.
Pre-existing immunity duse to the prior infection of
SARS-CoV-2 might be the reason for the shortened
secondary  viremic phase associated with the
enhanced IgC response as evidenced by the antibody
test. The hyperinflammatory response seen in Betesse
ef al. study might have stemmed from the immune
enhancement or antibody dependent enhancement
[ADE) of wirus uptake into immune cells during
the secondary infection. These immune complexes
are formed between the non-neutralizing cross

Cite this article : Vaman RS, Pilankatia R, Adarsh ME. “ITmmmune Response in SARS-Cov-2 Reinfection- A Friend or a
Foe®- A Case Study from Kerala, India. Int J Med Public Health. 2021;11(2:124-5.
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AWARDS AND RECOGNITION FOR EXCELLENT PERFORMANCE IN PREVENTING
AND CONTROLLING OF COVID19 PANDEMIC IN KASARAGOD DISTRICT

COVID19 RTPCR testing team received excellence award from Hon’ble Minister, Smt. K K
Shylaja, Dept of Health and Family Welfare, Govt of Kerala and Hon’ble VC, Prof H

Venkateshwarlu for excellent services in COVID19 prevention and control activities in the
Kasaragod District.

Issue:
Ues from fielg for discussion

COVID19 RTPCR Testing lab in charge, Dr Rajendra Pilankatta is briefing the activities of CUK
in COVID19 prevention and control in the Kasaragod District in a District review meeting in the
presence of Hon’ble Minister, Smt. K K Shylaja and Dr Raman, District Program Manager.
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Dr Rajendra Pilankatta, COVID19
RTPCR testing lab in charge, was
honored by vocational excellence
award by the Rotary, Odayanchal,
Kasaragod for the excellent service
for the society in preventing
COVID19 pandemic.
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“SEARCHING FOR VIRUSES;
WARRIORS OF CUK” QUOTED BY
MATHRUBHUMI DAILY ON 12/04/2020

“CUK COMPLETED 30,000 COVID19
RTPCR TESTING; HON’BLE VC
MET MINISTERS AT STATE
CAPITAL”

QUOTED BY MATHRUBHUMI
DAILY ON 01/10/2020

W) 209GA
a0.5). ol @R D. BSOS

&IMDEHISIONN
& EIMOLID

®Amuo s

pt——r, .
ey oy

0 8 mninsennar oy,
agua st ol vy
Tt s ey veap et

34

“FUTURE REQUIREMENT OF TESTING FACILITY;
STATEMENT BY Dr Rajendra Pilankatta”
QUOTED BY MATHRUBHUMI DAILY ON 25/04/2021



BRIEFING ABOUT THE COVID19 RTPCR TESTING ACTIVITY BEFORE THE LEADING
VISUAL MEDIA BY Dr RAJENDRA PILANKATTA, Lab in charge

PLEASE LOGIN TO THE FOLLOWING LINK FOR FURTHER VISUAL MEDIA
COVERAGE OF THE COVID19 RTPCR TESTING ACTIVITY OF CUK

1. https://youtu.be/p7BfTOIgHPM

2. https://lyoutu.be/AlclaNuP51s

3. https://lyoutu.be/6TH9zP2Gj3M

4. https://youtu.be/vfuhlPRPP M
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https://youtu.be/p7BfTQigHPM
https://youtu.be/A1claNuP51s
https://youtu.be/6TH9zP2Gj3M
https://youtu.be/vfuhlPRPP_M
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