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ISSUE HIGHLIGHTS
= Synthetic penomics - making life's building blocks
" New trends in pharma industry after covid-19

% Department activities

SYNTHETIC GENOMICS - MAKING LIFE'S
BUILDING BLOCKS

Synthetic genomics has been delined as the engineering and manipulation ol an
organism's genetic malerial on the scale of the whole genome, based on
technologies o desipgn and chermeally synithesize pieces of DN A and 1o assemble
them o long, chromosome sized fragments. These canserve as enlire genomes of

Mrs. Ayswarya K.
Assistant Professor

viruses or bacleria. Compared with traditional genclic ¢ngmeering, where
typically only very [ew nucleotides or genes in an organism are alicred (mostly basced on recombinant
DNA technology), synthetic penomics thus allows W simultancously chanpe a large number of
nucleotides or gene loci all over the genome by gene synthesis,

METHODS FOR CONSTRUCTING ASYNTHETIC GENOME

Gene synthesis methods are not able o replace cach other, and each occupies ils own miche depending on
the requirements of the projecL The following is a briel overview of several common gene synthesis
methods:

Solid phase synthesis

The traditional oligonucleotide synthesis uses a small volume of solution processed in a column full of
chemicals. The oligonucleotides arc synthesized by attaching nucleotide residucs stepwise 1o the end of
the chain, one by one. The addibon of cach oligonucleotide consists ol four steps: deblockng, coupling,
capping, and oxidation. The integrity of the sequence and the productivity ol the synthesis are hindered
for products longer than 200bp, and thus this method is generally himited by DNA sequence length. The
primary advantage of this method 15118 ngh accuracy, compensating [orits high expense and low output.
Chip based DNA synthesis

As the name implics, Chip-based synthesis ulilizes microarray chips utilizing a series ol clectrochemical
techmgues. Different kinds ol oligonucleotides are able to be synthestzed in diflferent specilic parts of
the chips, cilled assembly subpools. Following this piecewise synthesis, pene fragments in subpools arc
amplificd and then aggregated and asscembled mio the linished product. Chip based DNA synthesis is
cheaper than solid phase synthesis and can yicld a larger amount of the targel gene, but its accuracy
sullers i comparison.

PCR based enzyme synthesis

PCR based cnzyme synthesis gencrales pene fragments through & varicty of cell systems, Using the
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yeast system as an example, by usmg dilTerent incision eneymes and label markers, dillerent kind of genes can be added 1o yeast
chromosomes. Due Lo the nalure of gene inseriion the larget gene could have no limil 1o its length as long as the chromosomes can
accommodate. This method performs well insynthesuang large zenc fragments, and with the help ofthe cell systems the accuracy of

the gene sequence 1s guaraniced.
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APPLICATIONS

AL Development of microbes for improved encrgy production, carbon sequestralion and bioremediation

B. Genetically modi Ged organisms {genclic engmeering )

C. Goene therapy

D. Pharma & industrial production ol eneymes, single cell prolem, protein drugs (prolcim engmeernng )

E. Vaceme development and diagnostics

E Anbbody development

(. Biolerronism

H. Ownership and acecss

RECENT TRENDS

The time when there have becn controversics around the technology and lost inlerest in genomics gamed seientists' atiention durmg
the COVID conditions. The highly contagious properly and lethal consequences restricl scienlific rescarch around COVID.
However, synthelic genomics opened doors lor new rescarch. Companies like "CODEXDNA" olTer identical synthelic genomes of

recent SARS-CoV-2. Un a techmical note, they provide full genome, promoters, mouse-adapied genome, replicons and reporters
which allow scienlists lo rescarch withoul fear.
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NEW TRENDS IN PHARMA INDUSTRY AFTER COVID-19

2022 has openced up as many new possibilitics for the pharmaceutical indusiry, as it has introduced in the form
ol obstacles. The COVID- 19 pandermic has put a spothight on the pharma industry, becoming a disruption that
has upturned many conventional and exasting channels and methods ol mdustry operations [rom mtroducing
new projects and performing clinical trials lo manulacturing and supply chain managemenl

Mr. Arunlal V. B.

Assistant Prolessor  As pharma companics contimuc o adapl to the unforescen challenges, let's take a look at seven pharma trends
that will dominate the future.

. Advanced drug discovery using applied inlelligence
According Lo a study by the Tufts Cenire for the Study of Drug Development, the estimaled discovery and development cost of cach
FDA approved drug 15 around USD 2.68. The use of Al m drug discovery can expedite the overall R&D process. Apphicd
miclligence can improve drug discovery suceess rates by 8- 10%, resulting m savings worth billions of dollars [or the industry, Al
can be used 1o find candidate molecules for drugs, develop compounds from scralch, and aid the process ol synthestang the
molecules, with belter elficacy.
A por Netseribes' rescarch, most of the Al-pharma parinerships as of August 2020 have been in the [eld of drug discovery and
development.
Al can be used o find candidaie molecules for drugs, develop compounds from scrateh, and aid the process ol synthesiang the.
molecules, with betier ¢lficacy. Currenlly, this lechnology is being leveraged across various pharma processes, giving way [or
parinerships between Al firms and pharma companics.
2. Autlomation in the pharma supply chain
Technological mnovation impacts nol only drug development bul also the drug supply chain m aspecls ranging from speed to salely
1o manpower, Investments m automation systems are crucial o aceclerating the supply cham for personalized healtheare by
ensuring that the precision required [or patient safely s consisienily achieved. The application ol automation m pharma
manulacturing can help build more resilient and Qexible supply chains, reduce cosls, diversily and help build stronger, more
cllicient, and cost-cflective supply chains,
MNovartis' use of cloud platform-as-a-service (PaaS) Lo develop new technologics is another cxample of automation in the supply
cham. It helps to et betier insighis and recommendations, whether commereial data, marketing data, or clmical tnals, [rom the data
thal is placed on the cloud. Novartis has also partnered with Microsoll Avure o vse robotics throughoul its pharmacovigilance
PrOCCSSES.
3. Accelerated digitization post COVID-19
Dignital translormation in the pharmaceutical industry was alrcady happening belore the pandemie; however, it received a sudden
boost since the beginmime of 2022, Several pharmaceutical giants, imcluding Novartis, Plizer, and Sanofi have taken positive sieps
towards digitzzation, such as appomting chicl digital oflicers 1o their boards and implementimg a data-first approach.
When COVID=19 imtially tumed mto a global health enisis, Plizer was able to roll out remote ecommunmication tools within two
weeks, which allowed cmployees o rain through smar plasses and mobile phones, with global subject mailer experts via
augmented reality (AR).
Digital lechnology has also enabled the company 1o remolely access shop Moor data as il extended ils securily mvestment Lo cnsurce
remoie aceess data salety, which became essential for continuing operations amid the pandemie. The digital preparcdness of Pluer
wits the resull ol'a working partnership with Rockwell that has grown along with lechnology fornearly two decades.
4. Move towards patient-centric care model
The COVID-19 pandemic has driven the pharma mdustry towards more patient-centered care. This approach requires a deep
understanding of the patient's medical condition and needs based on new knowledge sourees is essential to deliver more elficient
treatment end ensure betler availability ol those lreatmenls.
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Pharmaceutical companics may have more evidence-based treatment choices, as genelie, proteomic, and métabolomic pathways ol
diseases are beller understood. UCE Phammaccuticals, [or mstance, has leveraged patient and HCP insights 1o address the unmet
necds ol those who were presenibed their Boviact medicine.

5. Continued focus on oncology and immunotherapy

There has been some substantial advancement in other Gelds of medicing, even with COVID-19 diverting the industry's focus.
Umncology, for one, has risen 1o the lorelront, with many chnical tnals making strong progress and cven some major acquisilions
taking place.

The 2020 Amencan Sociely ol Climecal Oncology ( ASCO) conference included critical findings of the lung cancer trial presented by
AstraZencca. Some of the sl "tumor agnostic” cancer drugs were also introduced in 2020, with Bayer's Vitravki (larotrectimb)
obiaiming support in the UK for tumors with reported gene fusions ol neurotrophic tyrosine receplor kinase.

Omcology has also driven some ol the largest pharma mergers and acquisibions of 2022, which shows its potential [or continued
growth.

6. A paradigm shifi in how clinical irials are conducted

The COVID-1Y9 pandemic has underhined the need for climcal tnal procedures to be sireambined. Decentralized clhimeal trals have
scen a rise sinee Lhe beginning ol the pandemic, due to social distancing and quarsntine measures. Various clinical toals have
transitioncd o more advanced technologics such as welemedicine platforms. Pharma companics are also paying more altealion o
common bolllenceks m the climical inal process.

Types of new age clinical irials
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As a resull, several lechnigues are being used by pharmaceutical companics Lo improve clmical tnals, including the discovery ol
new paticnt cniry pomis, the use ol'Al o compress the sereening process, the development of a pubhc understanding ol the benefits
ol participation, the encoursgement of participation by physicians and the expansion of patient diversily,

T.M & A activity lo bounce back

Compared to 2019, 2020 and 2021 was a slow year [or mergers and acqmsitons in the pharma industry, due o the cconomic
mstability brought aboul by COVID-19. 11 saw nearly USD 1848 in M& A deals for the industry, which was one ol the lowest years
in almosta decade.

In 2021, pharma companics mainly focused on establishing partnerships wo help light the pandemic and develop vacemes. Pharma
and botech companies of all szecs have not only parinered together but also established cross-indusiry parinerships with academic
and healtheare inslitubions.
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DEPARTMENT ACTIVITIES

FACULTY

Standing:

Silling:

Mrs. Nimima M., Mrs. Necthu Dasan, Mrs, Priney C., Mrs. Ayisha Nitha P,
Mirs. Shalima N, K., Mrs. Shatha G, Mrs. Jyothisree G, M. Ayswarya K.

Mz Jibin Joy, Mr Byju K., Dr. G Babu, Dr. Biju C. R, Mr. Arunlal V. B.

ONGOING RESEARCH PROJECTS
Following arc the rescarch projects from Department of Pharmaccutical Chemistry for Post Graduate students in the academic year

2022-2023:
Siudenis Name Project Title Guided by
SN ek Su'u::lutl'{: bam.ni :Iippruauh m determine polential largets for indole denvatives; ils Dr. Biju C. R.
synthesis and invitro evaluation.
Muhsina K. Analyﬁuuf cv:?flual.iun und vaiﬁ%aliun ul‘nuwl?r I'u!'mulalud clumhim:d dosage [orm of Dr. Biju C. R.
alorvastatin with capsaicin and 1ts pharmacokinetics evaluation.
Adhiti Sibi Insilico approach to design and synthesis of pyrazole appended quinoline analogous Mr. Arunlal V. B.

for the evalualion ofanticancer and immunomodulatory activities.

Ashitha Sivadas K

Inxilico design and synthetic strategy ol benamimidasole-oxadiazole scallolds as
polent antidisbetic agents.

Mr. Byju K.

Shilpa Sathish K.

Insilice binding studies and synthesis of biologically sigmfcant engyme mhibitor of
thiadhazole linked indole dione denvatives as ani diabetic agenis

Mrs. Shalima N. K.

Ajmal Ali

Analytical evaluation and validation of newly lormulated dosage form conlaining
wsolated components of Ficus religiosa root bark

Mrs. Jyothisree G

Rinjuna Reenas

Insilico modeling, synthesis and anticancer activity ol Quinoxaline azol analogs.

Mr. Jibin Joy

CONFERENC

ES / WORKSHOPS ATTENDED

¥

p Tem— 7 .._,-

Mrs. Jyvothisree (i, Dr. Anilasree B. P. and Dr. Siraj
Sundaran have accompanicd Sth year Phram. D.
siudents for hospital visit at Indraprastha Apollo
Hospital, New Dethi om 07/06/22,

DEVAKI

AMMA MEMORIAL COLLEGE OF

Dr Biju C. R. has invited as a speaker in Continuing
Education Programme conducted by Kerala Prvatle
Pharmaeist Association, Vadakara. He has given a seminar on
the lopic "Adverse Drug Reactions” al Lakshmi auditorium,
Vadakaraon21/07/22.
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Mr. Ajmal Ali, 3" Semester M. Pharm. (Pharmaceutical Analysis) has participated in
two days national conference on "Aulomation, I'T And Advancements in Pharmaceutical
Scicnces' in ICAAPS-2022 organised by PSG College of Pharmacy, Coimbatore [rom
22/07/221023/07232.

3" Semester M. Pharm. (Pharmaceutical Chemisiry and
Pharmaceutics) students have undergone indusinial training al
Dr. Reddy's Laboratories, Vishakhapattanam [rom 18/07/22 10
28/07/22.

3" Semesier M. Pharm. ( Pharmaceutical Chemistry) students
have allended two days hands on workshop on "Biologies &
Vaceine Design' organieed by Depariment of Biotechnology,
Mampal Instituic of Technology, Mampal [rom 270722 1o

RESEARCH PUBLICATIONS

1. Babu (. etal, fnsilico molecular docking and pharmacokimetic prediction studies of novel pyrarzole inked furan and thiophene
derivatives lorantifungal activity. World Journal of Pharmaceutical and Lilc Sciences, 7(6), 2021, 90-94.

2. Babu G. ctal, Insilico design and pharmacokinetic prediction studics ol novel benaothiaaole clubbed oxadiazole denvatives for
anlidiabetic activily, Buropean Journal of Pharmaccutical and Medical Rescarch, B(6), 2021, 315-322.

3. Arnunlal V. B_ctal, Insilico designimg and docking studics of 1, 3.4, - oxadiszole hnked quinoxaline derivalives as anlimicrobial
agenis, World Jourmnal of Pharmacy and Pharmacceutical Sciences, 10(12), 2021, 1516-15330.

4. Ayswaryva K., DNA scquencing using graphene nanopores. "Happenimgs': A Pubhication [rom K UHS on Recent Advances, 2021,
1(4),2021,90-93.

5. Shalima N. K. el al, fesilico studics and molecular docking of 1, 3. 4 - thiadiazole denvalives as anlimicrobial agents,
Internattonal Journal of Pharmacceutical Rescarch and Appheations, 6(6), 2021, 05-15.

ACHIEVEMENTS

Mrs. Ayswarya K. has compleied "Cerfilicate Program m Quality Assurance Systems' in MOOC Platform (MOOC-CQAS)
conducted by the "Centre for Inlerdisciplinary, Alhied Health Sciences and Technology Studies’, KUHS, [rom 07/05/21 10 17/11/21.
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B. Pharm. (2017 baich) students have securcd 100% results i thar clective
subject "Advanced Instrumental Technigues' in KUHS 8th semesier B. Pharm.,
Degree Regular Examinations held in May 2022,

M. Pharm. (Pharmaceulical Chemisiry and Pharmaceutical
Analysis) students (2020 baich) have sccured T00% resulls in
KUHS 2nd semester M. Pharm. Degree Regular Exammations held
in May 2022,

SOCIAL ACTIVITIES

Dr: G;. Babu, Mr. Arunlal V. B., Mr. Byju K., Mr. Jibin Joy and Mrs. Nimmi M. along with other stall'members have participated
in"Frec Asthma Camp' organized by DAMCOP in association with PVS Hospital al Mofussil bus stand, Kozhikode on 0905/22.

) rumi Arbs siates
COLLEGE OF MadammALy

e

PN i

Dr. G. Babu, Mr. Byju K. and Mrs. Nimmi M. along with other stall membiers and 5th semester B, Pharm, & Sth year Pharm. D,
students have participated in '"Medical Camp and First Add Traiming” organtzed by DAMCOP at 'Institute of Tribal Studies and
Rescarch', Wayanad on 23/07/22,
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