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New Paradigm Shift in Treatment

Transitioning Fromthe ‘one-size-fits-all’ to ‘precision medicine’ model with muiti-level patient stratification.
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Perspective

A New Initiative on Precision Medicine

Francis S. Collins, M.D., Ph.D., and Harold Varmus, M.D
N Engl J Med 2015; 372:793-795 | February 26, 2015 [ DOI; 10.1056/NEJMp1500523

< Comments open through March 4, 2015
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“Tonight, I'm launching a new Precision Medicine Initiative to bring us

closer to curing diseases like cancer and diabetes — and to give all of
us access to the personalized information we need to keep ourselves

and our families healthier.”

— President Barack Obama, State of the Union Address, January 20, 2015

President Obama has long expressed a strong conviction that science
offers great potential for improving health. Now, the President has
announced a research initiative that aims to accelerate progress toward a
new era of precision medicine (www.whitehouse.gov/precisionmedicine).
We believe that the time is right for this visionary initiative, and the
National Institutes of Health (NIH) and other partners will work to achieve
this vision.

e NEW ENGLAND
JOURNAL of MEDICINE
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Interview with Dr.
Francis Collins on
what to expect from
the recently
announced Precision
Medicine Initiative.
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Science Translational Medicine

PERSPECTIVE HUMAN HEALTH

Precision medicine: Beyond the inflection point

Sam Hawgood!, India G. Hook-Barnard!, Theresa C. 0'Brien! and Keith R. Yamamoto!%’
+ See all authors and affiliations

Science Translational Medicine 12 Aug 2015:
Vol. 7, Issue 300, pp. 300ps17
DOI: 10.1126/scitransimed.aaa9970
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Electronic Health Records (EHR)

Electronic Health Record (EHR) is an evolving concept defined as a systematic collection of
electronic health information about individual patients or populations
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Jensan, Peter B., Lars J. Jensen, and 5Eren Brunak. "Mining electronic health records: towards befter research applications and clinical care.” Nature Reviews Genetics (2012).
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Medical Imaging

X-ray Computed
Tomography (CT)

Positron Emission
Tomography (PET)

Magnetic Resonance
Imaging (MRI)
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A chemical compound is a pure chemical substance
consisting of two or more different chemical elements that can
be separated into simpler substances by chemical reactions




DNA: A long molecule that looks
like a twisted ladder. It is made of
four types of simple units and the
sequence of these units carries
information, just as the sequence
of letters carries information on a

page.

Gene expression: The process in
which the information encoded in a
gene is converted into a form useful
for the cell. The first step is
transcription, which produces a
messenger RNA molecule
complementary to the DNA molecule
on which a gene is encoded. For
protein-coding genes, the second
step is translation, in which the
messenger RNA is read by the
ribosome to produce a protein.

All definitions from Wikipedia

Gene: A segment of DNA. Genes are
like sentences made of the "letters" of
the nucleotide alphabet, between them
genes direct the physical development
and behavior of an organism. Genes
are like a recipe or instruction book,
providing information that an organism
needs so it can build or do something -
like making an eye or a leg, or
repairing a wound.

A Single Nucleotide
Polymorphism (SNP,
pronounced snip; plural snips) is
a DNA sequence variation
occurring commonly within a
population (e.g. 1%) in which a
single nucleotide — A, T, Cor G
— in the genome (or other shared
sequence) differs between
members of a biological species
or paired chromosomes.
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Physiology

Physiology is the scientific study of function in living systems. A
sub-discipline of biology, its focus is in how organisms, organ
systems, organs, cells, and bio-molecules carry out the chemical
or physical functions that exist in a living system
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Patient Survey
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SURVEY QUESTIONS continued
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Pleass Answar questions & 1o 19 as follows;
0= never, 1= hardly ever, 2 = oecasicnally, 3 = fairly cilen, 4 = very sfian

IN THE PAST 12 MONTHS HAVE YOU.........
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DQuestion 5
Guestion &
Queslign 7.
Lueslion £
Buostion 9.
Luestisn 10,

Question 11,
Suestion 12,

Luestign 14,
Suestion 13,
pstion 16,

Question 17

Had troubls propouncing any words bocauss of problame wilh your
toath maouth or danturas ¥
Fall that your sense of taste has worsened bacauss of problams with
axrtaaih mouth ordantures?

ad ary paimfi aching in your mouth?

Found @ uncomfortable to eat any foods because of problems wilh
your teath mouth o dartures?

Boan solf consoiows bacause of probims with your testh mauth ar
deniunes?

Fall tense bocauss of problems wilth your 1eath mouih or denures?

Has your diet boon i y because of p with your teath
mouth or demures? (Quwestion relates 1o funcion - not about quality of
food in prisons)

Had fa interrupd meals bacausa of problems with your testh mouth or
denturas?

Found & ditficult to refax becauss of protdams with your teath mouth or
dentures?

Bean a bil embarrassed bacauss of problems with your leeth mouth or
dentures?

Baan 3 bit irrtaléo with other peopla becauss of probiams with your
toaih mauth or danturas?

Had difficulty doing your vsual scéhvify bocauss of problems with your
toath mouth or danturas?

Fali that iife in general is less satisfying becauss of probdams with your
teeih mouth ar dantures?

Bean tofally unabie fo function bacausa of problems with your tasth
mouth or denturas?

—

¥ yow have les! somma, of all yaur nalusal testh, we would Tk you 16 answar the Fallawing
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Dusstion 18,

Have you ever hiad amy kind ol danlura?
(Faise tearh which you can \ke our)  [Please tick one bosx)

YES 1
NO 2

IF YES , PLEASE ANSWER THE FOLLOWING,
IF NO, PLEASE GO TO QUESTION 22

Question 18, What typa of denture do you have?
(Plaasa tick all ralevant boxes)
YES HO YES NO SOMETIMES
Full TOP denlure, D you “iia'f’
Full BOTTOM deaturs 0o you wz
TOS part dantura. D you waar
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Parks, Jerry M., and Jeremy C. Smith. "How to discover antiviral drugs
quickly." New England Journal of Medicine (2020).
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Zhou, Yadi, Yuan Hou, Jiayu Shen, Yin Huang, William Martin, and Feixiong Cheng. "Network-based drug repurposing for novel
coronavirus 2019-nCoV/SARS-CoV-2." Cell discovery 6, no. 1 (2020): 1-18.



Application: Question Answering and Decision Support with Knowledge Graph Mining
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Wang, Qingyun, Manling Li, Xuan Wang, Nikolaus Parulian, Guangxing Han, Jiawei Ma, Jingxuan Tu et al. "COVID-19 Literature
Knowledge Graph Construction and Drug Repurposing Report Generation." arXiv preprint arXiv:2007.00576 (2020).



Application:
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Design

Zhavoronkov, Alex, Yan A. Ivanenkov, Alex Aliper, Mark S. Veselov, Vladimir A. Aladinskiy, Anastasiya V. Aladinskaya, Victor A.

Terentiev et al. "Deep learning enables rapid identification of potent DDR1 kinase inhibitors." Nature biotechnology 37, no. 9
(2019): 1038-1040.
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