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INTRODUCTION

THE CELL-SCIENCE INTERNSHIP 15 A SEVEN-WEEK SUMMER PROGRAM ORGANIZED BY THE SCIENCE GURUS

ORGANIZATION ENABLING HIGH SCHOOL STUDENTS TO HAVE THE OPPORTUNITY TO LEARN MORE ABOUT CANCER BIOLOGY, DRUG
DISCOVERY, AND THE PROCESS OF DRUG DEVELOPMENT. THE CURRICULUM GOES INTO DEPTH ABOUT DIFFERENT TYPES OF CANCER
THERAPIES AVATLABLE, SUCH AS SMALL-MOLECULE DRUGS AND IMMUNQTHERAPY.

INTERNS GAIN THIS KNOWLEDGE AS EVERY CLASS A CREDIBLE GUEST SPEAKER ACTIVE IN THE FIELDS OF CANCER BIOLOGY
AND BIOTECHNOLOGY PRESENT ABOUT ADVANCED RESEARCH RELATED TO A SPECTFIC TYPE OF CANCER OR A CANCER DRUG. A LOT OF THE
SPEAKERS WORK AT RENOWNED BIOTECHNOLOGY COMPANIES SUCH AS GENENTECH, WHICH TRULY ALLOWS THE INTERNS TO GET AN
UNDERSTANDING OF CAREERS IN THE BIOTECHNOLOGY FIELD.

OVER THE COURSE OF THE TWO WEEKS, INTERNS UNDERTAKE TWO PRESENTATIONS. THE FIRST PRESENTATION ASKS EACH
INTERN T0 CHOOSE A SPECIFIC TYPE OF CANCER, RESEARCH THE CANCER IN-DEPTH, AND SHARE THE KNOWLEDGE THEY LEARNED TO
THE REST FO THE INTERNS. THE SECOND PRESENTATION, THE FINAL PRESENTATION, WAS WITH A PARTNER AND WAS A STUDY OF A
SPECLFIC GENE OR GENE PATHWAY THAT PLAYS A MAJOR ROLE IN CANCER. USING BIOINFORMATICS TOOLS AND DATABASES SUCH AS
UNIPROT AND (BIOPORTAL TAUGHT BY THE COMPUTATIONAL BIOLOGISTS IN THE INTERNSHIP, THE INTERNS WERE ABLE TO GAIN A
WEALTH OF INFORMATION ABOUT GENETICS ASPECTS, PHYSIOLOGICAL FEATURES, AND CURRENT TREATMENTS.

FINALLY, THE INTERNS WRITE A DETAILED RESEARCH PAPER, IN CONJUNCTION WITH THEIR FINAL PRESENTATION, AND
PRESENT THEIR FINDINGS IN FRONT OF AN AUDIENCE OF INTERNS AND PARENTS. THE PROGRAM CONCLUDES WITH AN ANNUAL
CELEBRATION CONSISTING OF AN AWARDS CEREMONY AND A NICE DINNER FOR INTERNS, THEIR FAMILIES, AND THE ENTIRE
SCIENCE GURUS ORGANIZATION.
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LURRICULUM QVERVIEW
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Cell-Science Summer Internship Program

Dezte and Time: June 15 = July 30, 2017; Tuesday and Thursday, 5.30-8.15pm* '-1.L =
T 5 — o e,
Location: 1531 Industrial Road, San Carlos, CA, 94070.
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Thu
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LGS seience Guarnis
5.30-6.00pm 6.00-7.00pm 7.00-7.15pm  7.15-8.15pm
Date Instructor Hours Class Class Break Class
6/15/17 Jagath Reddy Junutula 2.5 Meet and Greet; Goals of Intemship Introduction to Cancer Siology & Cancer Basics Cancer Phenotypes & Signaling
6/2017 Akshata Udyavar'Kiran Mukhyala 2.5 Introduction to Bicinformatics Introduction to Bioinformatics Bicinformatics tools/applications
GI2217 Kiran Mukhyala/Pradeep Femandes 2.5 Disinformatics tools/applications Dicinformatics tools/applications Cell Signaling/Systems Biology
B/2717 Kiran Mukhyala/Chakk Ramesha 2 5 Bivinformatics tools/applications Drug Discovery & Development - Overview Drug Discovery & Development - Overview
6/28/17 Stduent speakers 2.5 Cancer Presentations Group 1(9) Group 1(9)
6/29/17 Ganesh Kolumary.Jagath Reddy Junutula 2.5 Bininformatics tools/applications Interplay between Cancer and Inflammation Aniibody Therapeutics
7617 Kiran/Student speakers 2.5 Bivinformatics tools/applications Group2 (7): Group2 (T):
7/817 Bob Figari (10-2pm) 4 Workshop: "Effective Content Development & Delivery™ Workshop
M1/ Pabo GEI'CIEJSEI'!]EEV Redkar 2.5 Binformatics tools/applicatons Small Molecule UI'LIQ (rscovery: Kinases Small Molecule Maru.nacrunng & Formulation
7/12/17 Student speakers 2.5 Cancer Presentations Group 3 (9) Group 3 (9)
711317 Heather Maecker/'Sreedhara Alavattam 2.5 Bininformatics tools/applications Cencer Immunotherapy Large Molecule Manufzcturing & Formulation
7118117 Talat AshraffRam Mandalam 2.5 Bidinformatics tools/applications Clinical Trail Design & Execution Stemn cell Therapeutics
7/2017 Alex Szidon/Sekar Seshagiri 2.5 Bisinformatics tools/applications Business Development Cancer Diagnostics-NextGen Sequencing
7/2317 Aparna Gandhari/Raji Pingali (12non-2pm) 3 Workshop: "Preparing Effective College Applications” Workshop
7/25117 Sreedhara Alavattam/Jagath Reddy Junutula 2.5 Bidinformatics tools/applications Cencer-Nanoparticle Therapeutics Mentoring/Career Growth
712717 Khaled Sarsour/John Storela 2.5 Bisinformatics tools/applications Real World Data & Analytics Overview to Patents-IP
7/28/17 Final Project Presentations 6 Final Projec! Presentations (1pm-Gpm) Final Project Presentatons Final Project Presentations
7130117 Science Gurus Aanual Day 3 Certificate presentations (6-9.30pm) Certificate presentations Certificate presentations
o [NTRODUCTION TO CANCER BIOLOGY ®  NANOPARTICLE THERAPEUTICS
o (ANCER SIGNALING ®  SMALL MOLECULE DRUG DISCOVERY,
o INTRODUCTION TO BIOINFORMATICS MANUFACTURING, AND FORMULATION
o SYSTEMS BIOLOGY ®  (ANCER IMMUNOTHERAPY
® DRUG DISCOVERY AND DEVELOPMENT ® |ARGE MOLECULE MANUFACTURING AND
® INTERPLAY BETWEEN CANCER AND FORMULATION
INFLAMMATION ®  (LINICAL TRIAL DESIGN
e  ANTIBODY THERAPEUTICS ® STEM CELL THERAPEUTICS
®  REAL WORLD DATA AND ANALYTICS
mERT G g
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PARTICTPATING INTERNS

1 ADITEKUMAR IRVINGTON HIGH SCHoOL
1 ADITYAPRABAU CUPERTINO HIGH SCHOOL
3. AMRITA SIVIA UNTYERSITY PREPARATORY ACADEMY
L ANJALL BHAGAT MISSTON SAN JOSE HIGH SCHOOL
5. CATHERINE LT\ AMERTCAN HIGH SCHOOL
b DEBARSHL BASAK CUPERTINO HIGH SCHOOL
] MANAV SHAH MONTA VISTA HIGH SCHOOL
b MEKHLA KAPOOR MOREAU CATHOLLC HIGH SCHOOL
1. NAMAN PATEL IRVINGTON HIGH SCHOOL
10, NIKITA CHIGULLAPALLY AMERTCAN HIGH SCHOOL
11 NTKITA REDKAR DOUGHERTY VALLEY HIGH SCHOOL
12 PAVITHRA PANDIAN MONTA VISTA HIGH SCHOOL
13, PRANAV JAMMALAMADAKA AMADOR VALLEY HIGH SCHOOL
14 PRANAV MUTHURAMAN 05 GATOS HIGH SchooL
15, RADHAKRISHNAN ARUNKUMAR AMERTCAN HIGH SCHOOL
16 RAJITA PUTARE LYNBROOK HIGH SCHOOL
17 REVA KAKARTA NOTRE DAME HGH SCHoOL
10 RISHABH SANGHAVT MONTA VISTA HIGH SCHOOL
19 RUCHIKA STNGLA UNTVERSITY PREPARATORY ACADEMY
20, SAMYUKTHA LOKANANDI DOUGHERTY VALLEY HIGH SCHOOL
11 SARAVARADRARATULY MENLO HIGH SCHOOL
10 SARVESH NAGWEKAR IRVINGTON HIGH SCHOOL
3. SHREYA KOCHAR MISSTON SAN JOSE HIGH SCHOOL
2% SOUMYA TURUMELLA MONTA VISTA HIGH SCHOOL
25, SRUTHI SAKTHIVEL CRYSTAL SPRINGS UPLANDS SCHOOL
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HONORARY GUEST LECTURES

1 AKSHATA UDYAVAR, PH.D.
1. ALEYSTIDON, PHD.
3. APARNA GANDHART

L BOB FIGART, MA
5. CHAKK RAMESHA, PHD.
b ELISA BRUNETTE, PHD.
] GANESH KOLUMAM, PH.D.
D HEATHER MAECKER, PH.D.

1. JAGATH REDDY JUNUTULA, PH.D.

10, JOHN STORELLA, MS, JD
11 KHALED SARSOUR, PH.D.
12 KIRAN MUKRYALA, MS
13, PABLO GARCTA, PH.D.

14 PRADEEP FERNANDES, ME
15, RAJTPINGALL, PH.D.

16 RAM MANDALAM, PH.D.
17, SANJEEV REDKAR, PHD. , MBA
I8 SEKAR SESHAGIRI, PH.D.
19 SREEDHARA ALAVATTAM, PH.D.
20 TALAT ASHRAF, MD, MS
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GENENTECH, TNC
MERCK
ARRDYO HIGH SCHOOL
INNERTREK
MEDHUS BID
CELLERANT THERAPEUTLCS
CALICO LABS
ABBVIE
CELLERANT THERAPEUTICS
JOHN STORELLA, P.C.
GENENTECH, INC.
GENENTECH, INC.
CIRCLE PHARMA
CELLWORKS GRou
SCLENCE GURUS
CELLERANT THERAPEUTLCS
CB THERAPEUTLCS
GENENTECH, INC
GENENTECH, INC.
ASTEX PHARMACEUTICALS
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PHOTOS FROM INTERNSHIP

TOPLC: INTRODUCTION T0 BIOINFORMATICS
SPEAKERS: AKSHATA UDYAVAR & KTRAN MUKRYALA

T0PIC: BIOINFORMATICS TOOLS/APPLICATIONS & CELL STGNALING
SPEAKERS: KIRAN MUKHYALA & PRADEEP FERNANDES
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TOPTC: BIOTNFORMATICS TOOLS/APPLICATIONS & DRUG DTSCOVERY/DEVELOPMENT
SPEAKERS: KIRAN MUKHYALA & CHAKK RAMESHA

TOPTC: INTERPLAY BETWEEN CANCER AND INFLAMMATION & ANTIBODY THERAPEUTICS
SPEAKERS: GANESH KOLUMAM & JAGATH REDDY JUNUTULA

: 3




TOPIC: EFFECTIVE CONTENT DEVELOPMENT & DELTVERY (WORKSHOP)

SPEAKERS: BOB FLGART

TOPIC: CANCER TMMUNOTHERAPY & LARGE MO ECULE MANUFACTURING AND FORMULATION
SPEAKERS:HEATHER MAECKER & SREEDHARA ALAVATTAM

—
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TOPIC: CLINTCAL TRIAL DESTGN & STEM CELL THERAPEUTLCS
SPEAKERS:TALAT ASHRAF & RAM MANDALAM

1o [AN[ RDIAGNO STLCS- XT(; SEQUENCING
SPEAKERS: SEKAR SESHAGIRT

SCieCe ALTULS



TOPLCBUSINESS DEVELOPMENT
SPEAKERS:ALEX SZTDON

TOPTCPREPARING EFFECTIVE COLLEGE APPLICATIONS
SPEAKERS:APARNA GANDHART & RATL PINGALT
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TOPICREAL WORLD DATA/ANALYTICS & OVERVIEW TO PATENTS
SPEAKERS:KHALED SARSOUR & JOHN STORELLA
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FINAL PROTECT PRESENTATIONS
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LINAL PROTECTS BY INTERNS

HEDGEHOG PATHWAY

Report of the Hedgehog Signaling Pathway and
SMO Structure, Function, and Mutations

Amrita K. Sivia'? and Aditi Kumar*

'University Preparatory Academy, “lrvington High School, and *Science Gurus: Cell-Science
Internship

July 29, 2017

Abstract

Hedgehog (HMh) signaling pathway s crucial in growth and pallerning during embryonic
development, Recent data have shown an association of its activation with cancer formation and
maintenance. A ligand-dependent activation, where Hh components are aberrantly expressed
with PTCH being a negalive leedback regulator, 15 a newly wenlilied mechamsm [or
carcinagenesis, SMU) is the protein encodad by this gene and it is a (G protein-coupled receptor
that mmteracts with the patched protein, a receptor for hedgehog protemns. The encoded protem
ransduces signals W olher protemns aller activalion by a hedgehog prolein/palehed protein
complex
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HERZ GENE

ﬁ Structural and Functional Analysis of the HER2 Gene

Anjali Bhagat! 2 and Catherine Lin® »
1 Mission San Jose High School, 41717 Palm Ave, Fremont, CA 94539 2American

High School, 36300 Fremont Blvd, Fremont, CA 94536 3 Science Gurus- Cell Science
Internship, San Carlos, CA

28 July 2017

Abstract

Every year, approximately 250,000 women in the
United States alone will be diagnosed with breast cancer
and more than 40,000 of them will die. The continuous
impact this particular cancer has had on our society has
been pinpointed to a particular gene-HER2, the most
significant genes linked to breast cancer. HER2, also
known as Receptor tyrosine-protein kinase erbB-2,
CD340, or Proto-oncogene Neu is a gene located on
chromosome 17. As part of the human epidermal growth
factor receptors, it’s overexpressed in most breast cancer
cells (i.e. HER2 positive cancer). Throughout this report,
both the structural and the functional analysis of the
HER2 gene will be discussed, alongside possible
targeted treatments.

Figure 1 : Crystal siructure of HERZ2 in humans




MAP KINASE AND BRAF
Cancer Analysis of the MAP Kinase
Pathway and BRAF

Manav Shah and Aditya Prabhu

Monta Vista High School, Cupertino High School, Cell-Science Internship,
2017 Science Gurus

ABSTRACT

The MAPK (Mitogen Activated Protein Kinase) Pathway involves a chain of
proteins that communicates a signal from a receptor on the surface of a cell to the
DNA inside the nucleus. Formally known as the Ras-Rat-MEK-ERK Pathway, the
process starts with the signalling molecule attaching to a cell-surface receptor and
ends when the protein product is formed, which has its own unique function.
BRAF, a gene that codes for its corresponding protein B-raf, plays an important
role in the MAP Kinase Pathway and can activate the pathway. Since it is an
oncogene, mutation in BRAF or amplifications of the gene have the potential to
cause cancer. Mutations cause continuous production of B-raf which eventually
lead to uncontrollable cell growth and proliferation. This, in turn, affects the MAP
Kinase Pathway, which can also play a prominent role in the possible development
of a tumor. As a result, it is critical to understand the structure of the genes and
proteins involved and their relationship to cancer. This report analyzes these
aspects and using this information, addresses therapies that are effective.
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Report on PD-L1 Structure, Function, and
Mutations

Mekhla Kapoor'” and Nikita Chigullapally*?

'"Moreau Catholic High School, “American High School, and *Science Gurus Cell Science
Internship

San Carlos, CA

29 July 2017

ABSTRACT

PD-L1, also known as CD274, is a key protein involved in T-cell immune suppression as it
induces a co-inhibitory signal in activated T-cells and promotes T-cell apoptosis, anergy and
functional exhaustion. It is an immunoglobulin molecule with two domains and a protein
structure that allows it to cleave double strand DNA. PD-L1 has 3 isoforms and multiple
orthologs and homologs including those of mice and pigs. The most common form of mutation
in PD-L1 protein is found to be a missense mutation and the most number of copy number
alterations are found in a form of prostate cancer, howewver it is not shown to be a significantly
mutated gene in any specific cancer. Regardless of this, it is still a gene that causes cancer and
needs to be targeted. Therefore, scientists are largely leaning towards using immunotherapy to
inhibit PD-L1. Some specific targeted therapies that will be focused in this paper are the drugs
Atezolizumab, Avelumab, and Nivolumab. Immunotherapy is really the future of drug therapy
and crucial in targeting PD-L1 in cancers, therefore attracting the attention of many scientists
and researchers.

Science Gurus




TPY3 GENE

Analysis of the TP53 gene, mutations,
genomic profile, and the search for
targeted therapies

Pranav J ammalamadaka'” and Naman Patel*’

'Amador Valley High School “Irvington High School ‘Cell-
Science Summer Internship, Science Gurus

Abstract

The most widely recognized gene in cancer research and oncology, TP53. This
powerful gene is one of the main causes in almost every cancer and it affects the Gl
checkpoint o the cell growth and division cycle. This G1 checkpoint during the cell cycle
is when the cell decides to whether to go on to divide into two cells or not. This
checkpoint ensures that the cell is in an appropriate position in terms of size, duplicated
structures, and multiple sets of genomic information to split into two. This stage is
commonly associated with nutrition and cell growth. p33, also known as TP33 or tumor
protein is a gene that codes for a protein that regulates the cell cycle and hence functions
as a tumor suppression. It is very important for cells in multicellular organisms to
suppress cancer. P33 has been described as "the guardian of the genome", referring to its
role in conserving stability by preventing genome nmtation. The name is due to its
molecular mass, it is in the 33 kilodalton fraction of cell proteins.
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BCL- GENE AND BCL-2 INHIBITORS
Structural and Functional Analysis of Bcl-2 Gene

and Bcl-2 Inhibitors

Pranay Muthuraman' and Sruthi Sakthivel™

'Los Gatos High School, 20 High Schoal Ct, Los CGatos, CA 5030 “Crestal Springs Uplands School, 400 Uplands
Dr, Hillsborough, CA %4010 *Science Guras- Cell Science Internship, San Carlos, CA

28 July 2017

Abstract

BCL-2 also known as B-Cell Lymphoma 2 is
a gene that encodes for the BCL-2 protein which
regulates the process of apoptosis in cells. The gene
is located on chromosome 18 and has other proteins
in its range bocated on chromosome 14 and [8. 1t is
an anti-apoptotic protein which has a  clinical
significance in lymphoma. The BCL-2 gene has 4
domains and 2 isoforms in humans. lis structure
allows it to bind to other proteins in the apoptotic
pathway to either induce or inhibit apoptosis from
occurming.  BCL-2 has  orthologs and  homologs
inchiding mice, rats, and chicks. The most common
type of mutation to this gene 1s a missense mutation
and the most copy number alterations are found in
diffuse large B-Cell lymphoma and it is significantly
higher mm other lymphomas as well. It also causes
cancers in other organs which are less common and
less expressed, therefore it still needs to be targeted
throughout the body. Treatments for this mclude
targeted therapies such as Venetoclax and ABT-T37.
The future of treatments for identifying BCL-2
related cancers is promising with new research and
data being discovered continuously.

Introduction

Hcl-2 is a protein encoded by the Bel-2 gene in
the human body. Bel-2 is the founding member of the
Bel-2 family that regulates programmed cell death,
apoptosis. The family consists of both pro-apoptotic
ard anti-apoptotic proteins that induce and inhibit
apoptosis, respectively. Bel-2, specifically, is an
mmportant anti-apoptotic protein playving a major role
mn the survival of cancer cells.

Bel-2, also known as B-cell bymphoma 2,
derives its name from the major role it plays in the
progression  of  wvarious types  of  lymphomas,
specifically  follicular bymphoma. Bel-2 was  the
second member inoa group of proteins initially
described  in the  chromosomal  iranslocations
mvalving chromosomes 14 and 18 in follicular
hvmphomas.
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Analysis on the Structure, Function, and
Mutations of the EGFR Gene and Protein

Radhakrishnan Arunkumar'” and Debarshi Basak™
‘American High School, “Cupertine High School, *Cell Science Internship, Science Gurus

ABSTRACT

EGFR(known as Epidermal Growth Factor
Receptor) is 2 gene that encodes the EGFR
protein, which regulates the cell growth and
division within a cell. The gene is located in
chromosome 7(base pairs 55,019,032 to
55,207,338 on homo sapiens). Mutations
of the gene leads to formations of cancers
such as lung cancer and breast cancer. The
EGFR gene has 5 main domains and 4
isoforms. The structure of the protein allows it
to be located within the membrane of a cell,
and bind to specific ligands that lead to
specific signal pathways. EGFR has orthologs
as well as homologs, including those within
organisms such as mice and chimpanzees.
The most common type of mutation within
EGFR is deletion. There are many types of
treatments for EGFR, some target therapies
including Erlotinib (Tarceva), Gefitimib
(Iressa), andOsimertinib (Tagnsso). Despite
the many treatments, there is constant
research being developed to find inhibitors to
more types of EGFR. mutations.

Figure 1: Position of the EGFR gene on
chromosome 7, as marked by the arrow.

INTRODUCTION

Basic Information

The epidermal growth factor receptor
gene, also known as EGFR, is a gene that
transcribes for the transmembrane protein
with the same name found in many animal
cells and is a receptor for members of the
epidermal growth factor family (EGFE family)
of extracellular protein ligands. It is a member
of the ErbB family of receptors, a subfamily
of four closely related receptor tyrosine
kinases: EGFR (ErbB-1), HER2/neu
{ErbB-2), Her 3 (ErbB-3) and Her 4
{ErbB-4). The epidermal growth factor
receptor gene promotes cell growth and
division 1 all cells, and in mutated cancer

‘é



Science Gurus

(D30

Analysis of CD30 function, mutations, and role of

treatments in CD30+ lymphomas
Samyuktha Lokanandi'” and Soumya Turumella®”

'Dougherty Valley High School, 10550 Albion Rd, San Ramon, CA 94582 "Monta Vista High
School, 21840 McClellan Rd, Cupertino, CA 95014, *Science Gurus:Cell-Science Internship,

San Carlos, CA
29 July 2017

Abstract

CD30, or known as TNFRSFS, is
fundamental in protecting an individual
against autoimmunity. While usually
activated by T and B cells, it is important as
a positive apoptosis regulator with also
controlling proliferation of CD8 effector T
cells, which kill pathogenic cells
immediately. Mutations of CD30 are mainly
present in Hodgkin's Lymphoma as well as
Systemic Anaplastic Large Cell Lymphoma,
a cancer that affects all the organs. Although
there are many treatments currently in
clinical trials, Brentuximab Vedotin, or
Adeetris, has been successful at targeting
this antigen on CD30 positive cancer cells in
lymphoma patients. Other antibody drugs
are also being tested for efficacy on
targeting the antigen.

-

are also many other important genes. Genes
similar to CD30 like CD27 which is
important in T cell activation. Many of these
genes are type 11 transmembrane proteins on
T and B cells which signal to other immune
cells about pathopens.

An important signaling pathway with
CD30 is the NF-xB pathway. Through
forming a complex with other TRAF
proteins present, CD30 can cither activate a
canonical or alternative NF-xB pathway in
tumnor cells. In a normal cell, CD30
stimulation will lead to cell cycle arrest,
apoptosis, and the transcription factor
NF-kB. T cell and B cell activation usually
lead to this pathway activation when signal
transduction will occur. These immune cells,

depending on where in the body, will have
different expression of CD30.
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VEGF AND VEGF PATHWAYS

Analysis of VEGF and VEGF pathways, their
implication with Angiogenesis and the Growth of
Cancer Tumors, and Treatments

Shreya Kochar'? and Nikita Redkar'?

'Seience Gurus Cell Science Inteenship; *Mission San Iose High School; *Doupherty Valley

High Schoal

29 July 27

Abstract

In cancer, vascular endothelial
growth factor and its receptors are often
found to be mutated. These mutations
typically result in an overall increase of
angiogenesis. Anglogenesis is the formation
of blood vessels. The vasculature provides
means for tumor development and strength
by providing it with the nutrition it requires
to survive. This paper will analyze the
importance of VEGF in the body, its role in
cancer, and the significance of angiogenesis
for a tumor. The focus will be on the roles of
WVEGF-A and VEGFR-2. VEGF is often
targeted in cancer therapies because of its

key role in the nutrition supply of a tumer.

Figure I: The six origingl Rallmarks of cancer,
published in 2000

The 5ix
Hallmarks of
Canrer

original six, first described as a hallmark in
2000, is angiogenesis. As a tumor in its

early stages develops, it is able to acquire

sufficient oxygen and nutrients by the blood
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SCIENCE GURUS - Cell Science Internship 2017

Structural and Functional Analysis of the CD-20
Gene and the Drug, Rituxan
Pavithra Pandian** & Rajita Pujare®”

"Maonta Vista High School, 21840 McClellan Rd, Cupertino, CA 95014 ZLynbrook High
School, 1280 Johnson Ave, San Jose, CA 95129 3Science Gurus - Cell Science Internship, San
Carlos, CA 94070

29 July 2017

ABSTRACT

CD20 is a member of the membrane spanning 4A family which is expressed on the
surface of B lymphocytes. Located on chromosome 11, this protein acts as a calcium
channel and as the target of several monoclonal antibodies. This gives it enormous
potential as a pathway for immunotherapy in cancer and autoimmune diseases, specifically
in cancers that involve B lymphocytes or tend to have CD20 positive blood cells. Rituxan,
also known as rituximab, is the most well known of these antibodies, and functions by
binding to CD20 and triggering an apoptotic response in the corresponding cell. Thus, itis a

critical drug in treating various autoimmune and cancer diseases.




Sciene

G

S

BCK AND ABL

Analysis of Mutations in BCR and ABL, Their Role in
Chronic Myeloid Leukemia, and Available Treatments

Reva Kakaria' ? and Ruchika Singla'*

'Cell-Science Summer Internship, Science Gurus, San Carlos, CA; "Wotre Dame High School,
596 5 2nd 51, San Jose, CA 95112; *University Preparatory Academy, 2315 Canoas Garden

Avenue, San Jose CA 95125

1 Abstract

BCR and ABL, normally two genes
found on chromosomes 22 and 9
respectively with no sipnificant roles, form
the BCR-ABL fusion gene upon
chromosomal translocation, resulting in the
creation of a Philadelphia chromosome. The
gene product of BCE-ABL 12 continually
active tyrosine kinase, resulting in
uncontrolled proliferation and the eventual
formation of cancer cells. Upon observation,
it has been discoverad that such a mutation
15 most commonly present 1n 95% of
Chronic Myeloid Leukemia (CML) patients,
a5 the presence of the Philadelphia
chromosome and thus BCR-ABL fusion
gene converts normmal cells into lumerous
ones. Though treatment of this disease
seemed difficult, in 2001, Gleevec was
introduced to the market, and i continues 1o
effectively freat CML patients. Other
clinical trials for CML therapies are

currently in various slages of investigation.

The BCE gene has two known 1soforms;
more 15 known aboul isoform | because of
its prevalence over isoform 2, which is not
as heavily researched. The aminog acid
sequences of both soforms are shown side
by side below, with isoform 1 on the lefl
(fgure ) and 1soform 2 on the right {Agure
3). lsoform 2 has a similarity of 96 5% with
soform L. Comparing soform 1's sequence
o other species using the BLAST tool,
which 15 a resource that compares either
protein or nucleotide sequences between
species, 1t 15 shown that rhesus monkeys
(Mucaca mulatia) share o 95 4% similarity
while mice (Mus muscules) have a 93.8%
similarity (frure 4. Although the
BCER-ABL fusion protein has been
extensively studied, the function of the
normal BCR gene product is not clear. The
protein has serinefthreonine kinase activity
and 15 a GTPase-activating protein for

p2 lrac, meaning it promotes the exchangs
of Rac or CDC4A2-bound GDP by GTP,

P

thereby activating them®. Known domaing of

the BCR protein include the Dbl homology
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CD19 & Targeted Therapies
Sarvesh Nagwekar & Rishabh Sanghavi
Science Gurus Cell Science Internship

Background

Cancer is one of the leading causes of
death today in the world and it is a chronic
disease which is incredibly hard to combat. S o

Node —-

Cancer becomes more prevalent in people as
Lymphatic ———

they get older and older. This is because of 2 | ve==ei*

main reasons: One, since they are older, their | piapnragm-———
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cell more time to mutate. Two, their immune G

system weakens and as a result of this
weakening, the immune system cells that were
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lymph nodes

once holding off the tumors and killing them are no longer

Figure 1: lymphatic system
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PAR? GENE

The Structural and Functional Analysis of the
PARP Gene

Sara Varadharajulu®
''UCLA, Los Angeles, CA 90095
2 Science Gurus Cell Science Internship, San Carlos, CA

29 July 2017

Abstract

Poly (ADP-Ribose) Polymerase (PARP) encodes for an enzyme known as the Poly
(ADP-Ribose) polymerase enzyme. PARP is a multifunctional, structurally intricate protein with
numerous isoforms. PARP is necessary to regulate a variety of cellular processes including DNA
repair, cell death, chromatin modification, inflammation, transcriptional regulation, and mitosis.
Mutations in the PARP gene causes overexpression in a variety of cancers, predominately
ovarian and breast cancer. PARP inhibitors are targeted therapies currently being used to use
PARP-based cancers.




INTERNSHIP REFLECTIONS

AMRITA SIVIA

THE CELL-SCTENCE INTERNSHTP WAS A VERY VALUABLE AND INTERESTING LEARNING EXPERTENCE FOR ME T WAS
INTRODUCED TO A MYRTAD OF NEW TOPLCS N THE CANCER BIOLOGY AND DRUG DISCOVERY FIELDS, MUCH OF WHICH T HAD NEVER
EVEN HEARD ABOUT BEFORE THIS PROGRAM. N EVERY LECTURE, THERE WAS AT LEAST ONE PART THAT T FOUND EXCITING FROM PABLO
GARCTA STAYING LATER TO ANSWER MY QUESTLONS ABOUT THE EDUCATION PATH TO TAKE TO BE INVOLVED IN GENETLCS TO HEATHER
MAECKER MAKING HER TALK INTERACTIVE AND MORE MEANINGFUL WITH DISCUSSTONS. THE BEST PART T MUST SAY THOUGH WAS THE
FLELD TRIP TO GENENTECH. T HAD NEVER BEEN THERE BEFORE AND IT WAS MY FIRST TIME GOING INTO LABS AND SEEING SCIENTISTS
DOING EXPERIMENTS AND WORK IN FRONT OF ME. THIS VISIT WAS THE MOST TNSPIRING PART OF THE PROGRAM AND THE BEST
THING I HAVE DONE IN ANY PROGRAM IN MY LTFE ALTHOUGH T HAVE MAINLY FOCUSED ON THE SCIENTIFIC ASPECTS OF THE
PROGRAM, T ALSO REALLY APPRECIATED THE DELLCIOUS FOOD THAT WAS BROUGHT TN FOR ALL OF US, AS WELL AS ALL THE NEW PEOPLE |
MET AND GOT TO KNOW BETTER. MEETING NEW PEOPLE WHO COULD HELP ME AND L COULD DEPEND ON WAS ANOTHER CRITLCAL PART
OF THIS INTERNSHIP THAT T WILL ALWAYS REMEMBER; THIS NOT ONLY INCLUDES MY FELLOW INTERNS BUT THE LECTURERS AND
COORDINATORS AS WELL. T CAN SAY WITH CERTAINTY THAT THIS WAS AN OPPORTUNITY T WILL ALWAYS REMEMBER.
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ADITT KUMAR

THIS INTERNSHIP WAS AN AMAZING OPPORTUNITY T0 LEARN ABOUT BIOTECHNOLOGY, CANCER THERAPLES, DRUG
DISCOVERY, AS WELL AS MANY ADDITIONAL TOPICS. FROM THE BEGINNING, THE INTERNS WERE ABLE TO WITNESS AMAZING AND
INFORMATIVE SPEECHES ABOUT VARIOUS DIFFERENT CONCEPTS THAT INSPIRED STUDENTS TO PURSUE CAREERS IN BIOINFORMATLCS
AND DRUG RESEARCH. FOR EXAMPLE, ONE OF THE FIRST SPEAKERS OF THE INTERNSHIP WAS AKSHATA AND HER PRESENTATION REALLY SET
THE STANDARD FOR THE REST OF THE INTERNSHIP. LTSTENING TO HER SPEAK ABOUT BIOINFORMATICS PROVED TO ME THAT T WAS AT
THE RIGHT TNTERNSHIP. HER PRESENTATION ABOUT CANCER GENOMICS SHED A NEW LTGHT ON THE TOPIC OF DNA SEQUENCING AND
GENE EXPRESSTON. IN ADDITION, THERE WERE A FEW WORKSHOPS THROUGHOUT THE COURSE OF THE INTERNSHLP THAT HELPED STUDENTS
IMPROVE THELR SPEAKING SKLLLS. BOB FIGART, ONE OF THE SPEAKERS WHO DISCUSSED PUBLIC SPEAKING SKILLS, ATDED EACH STUDENT
ONE BY ONE AND HELPED THEM WORK ON THEIR FLAWS. THIS KIND OF ONE-ON-ONE ATTENTLON WAS VERY BENEFICTAL AND HELPED
THE TNTERNS TMPROVE THETR SPEAKING SKTLLS WHICH WERE EVIDENT IN THE FINAL PRESENTATIONS. QVERALL, T LEARNED A LOT
DURING THIS INTERNSHIP PARTICULARLY ABOUT DRUG THERAPIES AND THIS KNOWLEDGE HAS MOTIVATED ME TO CONTINUE
LEARNING ABOUT DRUG RESEARCH AND STAY WELL-INFORMED ABOUT THE ADVANCEMENTS MADE IN THIS FIELD.
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CATHERINE LIN

BEFORE THIS INTERNSHIP, I WAS NOT EXACTLY SURE WHAT T WANTED TO DO WITH MY FUTURE. BUT, T WAS INTRIGUED WITH
WHAT THE PROGRAM OFFERED. AT EVERY SINGLE LECTURE, T LEARNED SOMETHING NEW AND THIS PTQUED MY INTEREST TO EVEN
DEEPER INTO MY STUDLES. EACH ONE OF THE SPEAKERS HAD A LOT OF KNOWLEDGE AND EXPERTENCE ON THETR TOPIC, SHOWING US THE
IN-DEPTH PERSPECTIVE ON NEW THINGS. WITHOUT THIS PROGRAM, T WOULD HAVE BEEN HARD TO CHODSE WHAT MAJOR O CAREER
PATH THAT CALLED TO ME MOST. ALONG WITH THAT, T MADE MANY NEW CONNECTLONS THAT HELPED ME ALONG THE WAY.

L WOULD ALSO LIKE TO THANK DR JAGATH REDDY JUNUTULA FOR FOUNDING THIS INTERNSHLP PROGRAM AND FOR SHARING
HTS EXTENSTVE KNOWLEDGE WITH US HTGH SCHOOL STUDENTS. WE THOROUGHLY APPRECTATE THE TIME YOU BOTH TOOK OUT OF YOUR
BUSY SCHEDULE TO ANSWER QUR QUESTIONS AND HELP US WITH THE PROBLEMS WE HAD WHEN WE DIDN'T UNDERSTAND A CERTAIN
CONCEPT. THANKYOU S0 MUCH FOR TEACHING US ABOUT BIOINFORMATLCS AND INFORMING US ABOUT THE VARIOUS RESOURCES
AND TOOLS THAT WE CAN USE TO FURTHER OUR KNOWLEDGE ON CANCER RESEARCH. TOUR TALKS REALLY INSPTRED AND HELPED US LOOK
AT DIFFERENT ASPECTS OF THE BIOMEDICAL FIELD

O
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DEBARSHI BASAK

WHEN T CAMETNTO THE INTERNSHTP PROGRAM, T WAS JUST A REGULAR HIGH SCHOOL STUDENT WHO KNEW NOTHING MORE
THAN JUST THE INFORMATION GIVE NWITHIN THE BIOLOGY TEXTBOOK. HOWEVER, THE PAST 6 WEEKS AT SCLENCE GURUS HAVE BEEN A

PHENOMENAL EXPERZENCE FOR MY LEARNING THROUGH A SPECLFIC PART OF BLOLOGY, THE RESEARCH OF CANCER. THROUGH THE
VARTOUS GUEST SPEAKER SEMINARS, 1 WAS ABLE TO LEARN THE VARTOUS FLELDS WITHIN THE RESEARCH OF CANCER, SUCH AS THE
ENTREPRENEUR PART, THE LEGAL PART THE RESEARCH PART, AND THE DRUG MAKING AKT THESE SEMINARS WERE AN AMAZING
OUTLOOK INTO HOW EACH OF THESE FIELDS COMBINES TOGETHER TO FORM THE DEVELOPMENT OF TREATMENTS FOR CANCER.
ADDITIONALLY, THE WORKSHOPS WERE A GREAT PART OF INCREASING MY KNOWLEDGE OUT IDE OF BIOLOGY, AS T WAS ABLE TO
IMPROVE MY PUBLIC SPEAKING MUCH MORE AS WELL AS GAIN MORE INSIGHT INTO THE COLLEGE APPLICATION PROCESS.

APART FROM THE SEMINARS AND WORKSHOPS, 1 WAS ABLE TO GATN A NEW VIEW OF HOW THE SCLENTIFIC COMMUNITY WORKS
TOGETHER, THROUGH THE ONLINE DATABASES OF MILLIONS OF GENES, PROTEINS, OR DNA/RNA SEQUE N(ES. WITH ACCESS TO THESE
ONLINE RESOURCES, T WAS ABLE TO DO MY RESEARCH ON' THE TOPTCS OF CML LEUKEMIA AS WELL AS THE EGTR GENE AND TTS
THERAPEUTICS. THESE PROJECTS LED TO THE INCREASE OF MY KNOW LEDGE WITHIN THE FIELD OF BIUINFORMAH(S AS TWAS ABLETO

EXPLORE THROUGH VARTOUS WEBSITES TO FIND DIFFERENT GENE SEQUENCES, PROTELN STRUCTURES, OR FUNCTIONS OF DRUGS.

OVERALL, MY EXPERTENCE AS A SCIENCE GURUS CELL-SCIENCE INTERN WAS ONE NOT TO FORGET, AS THROUGH THE SPAN OF §
WEEKS [ WAS ABLE TO WALK OUT WITH S0 MUCH MORE INFORMATION AND EXPERTENCE WITHIN THE FIELD OF BIOINFORMATICS THAN
[ HAD EVER TMAGINED.
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MANAV SHAK

HE CELL-SCIENCE TNTERNSHIP WAS AN AMAZING, REWARDING EXPERTENCE THAT REALLY CHANGED HOW [ VIEW BIOLOGY
AND MEDICINE AS A WHOLE. LISTENING AND INTERACTING WITH NUMEROUS GUEST SPEAKERS WHO DESCRIBED THEIR REAL-LIFE
JOURNEY AND TAUGHT US ABOUT CURRENT ADVANCEMENTS AND OPPORTUNITIES IN THELR RESPECTIVE FIELDS WAS INVALUABLE.
BECAUSE OF THESE SPEAKERS, OVER THE | WEEKS OF THE INTERNSHIP, T HAVE LEARNED SO MUCH ABOUT BTOLOGICAL TOPTCS SUCH AS
(ANCER, GENOMICS, AND MEDICINE IN ADDITION TO OTHER INTERESTING AREAS OF FOCUS INCLUDING THE DRUG DISCOVERY
PROCESS, PATENT DEVELOPMENT, AND PUBLLC SPEAKING. T NOW HAVE A MUCH STRONGER UNDERSTANDING OF HOW BIOLOGLCAL
COMPANTES AND RESEARCH WORK TN THE REAL WORLD, WHICH HAS DEFINITELY INFLUENCED MY CAREER CHOTCES. QUTSIDE OF GUEST
SPEAKERS, THE CANCER READINGS AND PRESENTATIONS BOTH HELPED INCREASE MY KNOW EDGE IN AN AREA THAT IS S0 MEANINGFUL
T0 ALL OF US AND 5 THE CORNERSTONE OF MEDICTNE AND TARGETED THERAPIES. THE J-WEEK BIOINFORMATICS PROJECT AND FINAL
PRESENTATION WAS AN EYE-OPENER FOR ME. T NEVER KNEW THAT SO MANY DATABASES AND PRUGRAMS EXLSTED ONLINE AND COULD
BE USED TO CONDUCT AN TN-DEPTH ANALYSIS OF GENES AND PROTEINS RELATED TO CANCER. GIVEN ATOPIC, T WAS ABLE TO COLLECT
DATA AND REACH STGNIFICANT CONCLUSTONS THROUGH BIOINFORMATLCS. THROUGH THIS INTERNSHIP, T GREW AS A SCLENTLST AND
A PRESENTER, T MADE IMPORTANT CONNECTIONS WLTH SPEAKERS AND OTHER INTERNS AND LEARNED ABOUT MYSELF. T PLAN ON
MAJORING IN CREMICAL ENGINEERING WITH AN EMPHASIS IN BIOLOGY AND HOPE TO JOIN THE DRUG DEVELOPMENT PROCESS OR
DESIGN DEVICES AND THERAPLES FOR FUTURE TREATMENTS. T WOULD LTKE TO THANK MR. JAGATH AND THE ENTIRE SCIENCE GURUS
ORGANTZATION FOR PROVIDING ME WITH THIS INCREDIBLE OPPORTUNITY. T HOPE TO COME BACK AND SERVE AS A GUEST SPEAKER FOR
THIS INTERNSHIP TN THE FUTURE!
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NIKITA CHIGULLAPALLY

THE SUMMER CELL SCIENCE TNTERNSHIP WAS AN EDUCATING AND ENLTGHTENTNG EXPERTENCE. THROUGHOUT THE SEVEN
WEEKS, T HEARD 20 AMAZING GUEST LECTURES THAT GAVE ME FURTHER TNSTGHT INTO CANCER RESEARCH AND DRUG DEVELOPMENT.
THIS EXPERTENCE FURTHER SOLLDIFIED MY INTEREST IN PURSUING A CAREER AS A DOCTOR, SPECLFICALLY AN ONCOLOGIST. THE WHOLE
PROGRAM WORKS TOGETHER TO GIVE THE INTERNS AN IN-DEPTH AND DETALLED UNDERSTANDING OF ALL THE ASPECTS OF CANCER
RESEARCH. IT 5 A WELL-DEVELOPED PROGRAM OF MENTORSHIP, INCLUDING A FUN AND HANDS-ON FIELD TRTP TO GENENTECH THAT
ALLOWS US, INTERNS, TO SEE THE TOPLCS WE WERE LECTURED ABOUT BETNG APPLLED TN REAL LIFE. IT GAVE US A REAL-LTFE PERSPECTIVE
OF THE BTOTNFORMATICS CAREER PATH AND SHOWED US THE VARTOUS POSSIBILITIES WATTING OUT THERE FOR US. T SPECTFICALLY
ENJOYED THAT THEY GOT TN SPEAKERS FROM DISCIPLINES OTHER THAN JUST SCIENCE, SUCH AS ACCOUNTANTS AND LAWYERS. THIS
DIVERSITY HELPED US TO UNDERSTAND THE DIFFERENT CAREER PATHS AND OPPORTUNITLES AVALLABLE IN THE BIOLOGICAL FLELD AND
EXEMPLLFIED THE IMPORTANCE OF A BIOLOGY DEGREE. ALSD, THIS EXPERIENCE ALLOWED ME TO DISCOVER NEW FRIENDS AND PEERS OF
MY OWN AGE WITH STMILAR EDUCATIONAL INTERESTS AS ME. THE ASSLGNMENTS WE ARE GIVEN FORCE US TO LEARN HOW TO Bt
RESOURCEFUL AND DO OUR OWN RESEARCH WITH ROOM FOR CREATIVITY AND ORIGINALLTY. THIS 15 AN UNFORGETTABLE EXPERTENCE
THAT DEFINTTELY CONVINCED ME BIOLOGY IS THE FLELD FOR ME.
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NIKITA REDKAR

THE CELL SCTENCE INTERNSHIP WAS A WONDERFUL OPPORTUNITY FOR ME TO LEARN ABOUT CANCER, ITS CAUSES, AND
CURRENT AND FUTURE TREATMENTS. GOING INTO THE CLASS, T WAS UNSURE HOW T WOULD BE, AND T WAS SCARED TO BE THE ONE
GRADE YOUNGER THAN THE REST OF THE INTERNS. HOWEVER, 1 REALLZED THAT THIS GROUP WAS LIKE A FAMILY - WE SHARED MANY
LAUGHS, LEARNED NEW THINGS TOGETHER, AND HAD MANY AMAZING EXPERTENCES.

[ MADE MANY NEW FRIENDS FROM DIFFERENT SCHOOLS WHOM L PLAN TO KEEP IN TOUCH WITH AFTER THIS. EVEN 1F T DID
NOT TALK MUCH TO SOME PEOPLE, T STILL FEEL A BOND WITH THEM THAT WILL STICK. MR. JAGATH HELPED CREATE AN ENVIRONMENT
OF LEARNING BUT CARING, AND WE ALL PROFITED FROM THAT.

THE HOMEWORK MAY SEEM LLKE A LOT OF WORK, BUT IT WAS SO HELPFUL AND T WOULD NOT CHANGE HOW MR. JAGATH RAN
THE INTERNSHIP.  LOOKING BACK, [ REALTZE HOW MUCH T HAVE LEARNED. THE MOST SURPRISING THING TO ME WAS THAT CANCER TS
NOT TREATED BY LOCATION/TYPE OF CANCER, BUT BY WHAT GENES ARE AFFECTED. LF HER-2 TS THE MUTATED GENE, THEN EVEN BREAST
CANCER AND OR ANOTHER CANCER CAN BOTH BE TREATED WITH THE SAME DRUG. THE GUEST SPEAKERS PROVIDED INTERESTING
INFORMATION T0 LEARN ABOUT AND DISCUSS. EACH TALKED ABUUTADIFFERE SUBJECT, SO THERE WAS LLTTLE OVERLAP AND WE
WERE ABLE TO LEARN SOMETHING NEW EACH TIME.

FROM THIS, MY PERSPECTIVE ABOUT DRUG DIS[OV ERY HAS CHANGED. GOING IN, T KNEW I WANTED TO WORK IN
MOLECULAR BIOLOGY, BUT THE PHARMACEUTICAL INDUSTRY NEVER PIQUED MY INTEREST. AFTER THIS, IHAVEASTKON(: DESIRE TO
WORK TN CANCER DRUG DISCOVERY. THE INTERNSHIP CHANGED MY INTERESTS DRAMATICALLY AND T HOPE THAT OTHERS AFTER ME

(AN HAVE THE SAME TRANSFORMATLVE EXPERTENCE I DID.
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PAVITHRA PANDIAN

[ THOROUGHLY ENJOYED EVERY ASPECT OF THE CELL SCIENCE INTERNSHIP. WHILE LECTURES AND ACTIVITIES WERE
MORE FAVORABLE THAN OTHERS, T LOOKED FORWARD TO COMING TO CELLERANT EVERY TUESDAY AND THURSDAY. A FEW OF MY
FAVORITE GUEST SPEAKERS WERE HEATHER AND BOB FIGARL AT THE BEGINNING OF HEATHER'S LECTURE, SHE CONDUCTED A
SIMULATION TO DEMONSTRATE HOW APPROXIMATELY 50% OF THE POPULATION WILL BE AFFECTED BY CANCER. SHE ALSO PROVED THAT
LL CAREERS WLLL BE AFFECTED BY CANCER, WHETHER YOU'RE A RESEARCHER TRYING TO FIND A CURE FOR CANCER OR TF YOU'RE A LAWYER
AND YOU/SOMEONE Y0U KNOW HAS CANCER. THE INTRODUCTION TO HER LECTURE INSPTRED METO LODK BEYOND THE REALM OF HOW
MANY INDIVIDUALS ARE AFFECTED BY THIS TLLNESS, AND HOW EVERYONE 15 CONNECTED TO IT. THIS ALSO SHOWED ME THAT CANCER
15 STGNTFICANT - T7 PLAYS AN TMPORTANT ROLE TN EVERYONE'S LIVES. ALTROUGH BOB FIGART'S SESSTON WAS OPTIONAL, IT WAS
DEFINTTELY ONE OF MY FAVORTTE SESSTONS DURING THE INTERNSHIP. HE NOT ONLY TNCORPORATED INTERACTIVE ACTIVITIES, LIKE
HE ONE MINUTE TALK ABOUT A RANDOM TOPLC BUT GAVE US TIPS TO IMPROVE OUR PUBLLC SPEAKING SKILL SET. BOB FIGART'S
LECTURE CAN BE APPLIED MOST TO OUTSIDE LIFE AND SOME COMMON TOOLS THAT A SUCCESSFUL TNDIVIDUAL NEEDS. OVERALL, THIS
INTERNSHIP WAS ONE OF THE HIGHLIGHTS OF MY SUMMER, AND T AM S0 GLAD AND THANKFUL THAT T HAD THE OPPORTUNTTY T0
EXPERTENCE THTS. HOPEFULLY, T WILL CONTINUE TO DO SOMETHING LTKE THIS TN THE FUTURE!
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PRANAV JAMMALAMADAKA

THIS INTERNSHLP TAUGHT ME THE TMPORTANCE AND VALUE OF ONCOLOGY RESEARCH. [A[HON OF THE LECTURERS WAS VERY
INTERESTING AND IT WAS ALSO SOMETHING THAT T HAD NEVER HAD A CHANCE TO EXPERTENCE BEFORE. T REALLY ENJOYED LEARNING
ABOUT THE STRUCTURE OF THE HUMAN GENOME PERTAINING SPECLFICALLY TO CANCER, WHICH OUT OF ALL MHRMAAM ,PLAYS A
VERY IMPORTANT ROLE IN THE PROBLEMS THAT OCCUR IN THE HUMAN BODY. LEARNING HOW TO COMBAT THIS DISEASE THROUGH
RESEARCH ABOUT THE TREATMENT METHODS AND THERAPLES THAT COULD POTENTIALLY OR CAN TARGET THIS DISEASE THAT AFFECTS A
VERY LARGE PORTION OF THE HUMAN POPULATION WORLDWIDE HELPED ME UNDERSTAND THAT THIS 5 KEY TO SOLVING ONE OF THE
WORLD'S MATOR PROBLEMS AND ALSO ONE OF THE WORLD'S LEADING CAUSES OF DEATH. T ALSO LEARNED WHAT DRUG DISCOVERY AND
CLINTCAL DEVELOPMENT ARE AND T BECAME VERY INTERESTED TO KNOW HOW TO MAKE A THERAPY AND TO GET A DRUG INTO THE
MARKET.

THIS INTERNSHIP ALSO HELPED ME FURTHER UNDERSTAND THE TRUE VALUE OF RESEARCH IN A WAY THAT T HAVE NEVER
REALLY UNDERSTOOD BEFORE 1 JOINED THIS INTERNSHIP. ONE WAY TN WHICH [ THINK THE INTERNSHIP COULD BE IMPROVED TS THE
OPPORTUNITY TO DO MORE INTERACTIVE OR HANDS-ON WORK WITH A LAB PORTION FOR THE INTERNSHIP TO BETTER UNDERSTAND
HOW RESEARCH 15 CONDUCTED AND ENRICHED LEARNING TN THE LAB. ANOTHER WAY TO TMPROVE THE INTERNSHIP 5 TO LTNE UP THE
RELEVANT SPEAKERS WLTH THE TOPLC ON THE SAME DAY INSTEAD OF GIVING ANOTHER TOPIC ON THE SAME DAY THAT SHOULD HAVE
CORRESPONDED WITH ANOTHER SPEAKER FROM ANOTHER DAY. THE MOST IMPORTANT THING THAT [ LEARNED FROM THIS INTERNSHLP
WOULD DEFINTTELY BE HOW TO GIVE BACK TO THE SOCIETY WITH THE KNOWLEDGE THAT WE ACQUIRED WITH OUR LIVES. T HAVE SEEN
HOW DR. JUNUTULA, ALLTHE SPEAKERS, AND THE VOLUNTEERS TN THE PROGRAM HAVE SEEN ALL THESE PEOPLE COME TOGETHER TO HELP
STUDENTS BY GIVING THEM THE OPPORTUNITY TO LEARN INFORMATION ABOUT DRUG DISCOVERY AND DEVELOPMENT IN DEPTH. I
MAY WANT TO WORK IN A LAB OR PARTLCIPATE IN RESEARCH THAT IS DIRECTLY OR TANGENTIALLY RELATED TO ONCOLOGICAL

THERAPTES.



PRANAV MUTHURAMAN

HAVING THE OPPORTUNTTY TO PARTLCIPATE TN THIS AMAZING PROGRAM HAS GIVEN ME SO MANY POSITIVE EXPERTENCES
VER THE SUMMER. BEING ABLE TO DO THESE PROTECTS TN CANCER RESEARCH AND BIOTNFORMATLCS HAS BEEN SO HELPFULTO MEIN
LEARNING WHAT KIND OF APPLLCATIONS THE BTOLOGY I LEARN TN SCHOOL CAN BE USED FOR IN THE FUTURE. THE GUEST SPEAKERS WERE
AL VERY INTERESTING TO LISTEN T0, BUT SEVERAL THAT STOOD OUT TO ME WERE MR. ALAVATTAM, MS. MAECKER, AND MR
STORELLA'S PRESENTATIONS. THEY INTRODUCED ME TO SOME REAL-WORLD APPLLCATIONS OF THE SCENCE I'VE BEEN LEARNING
THROUGHOUT ALL OF HIGH SCHOOL IN  CAPTIVATING PRESENTATLONS WHICH REACHED OUT TO MEAND CONNECTED TO ME VERY WELL
OVERALL, THE EXPERTENCE TNSPIRED ME TO HOPEFULLY FOLLOW SOME OF THETR TEACHINGS AND TAKE THER PLACE AS T WILL S0 60 OFF
T0 COLLEGE TO FIGURE OUT WHAT L WANT TO PURSUE IN MY LTFE AS A SCIENTIST OR RESEARCHER
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RADHAKRISHNAN ARUNKUMAR

THE TN-DEPTH CANCER RESEARCH TN BOTH THE CANCER PROJECT AND THE FINAL PROTECT REALLY GAVE ME A SENSE OF WHAT
SCLENTISTS DO IN THE FIELD, AND AS A RESULT, HELPED ME OPEN MY EYES TO WHAT T WANTED TO DO. THIS TASTE OF REAL-WORLD
RESEARCH AND DEVELOPMENT AFTER ALL THE GUEST LECTURES WAS VERY INTERESTING FOR ME AND DEVELOPED MY PASSION FOR
BIOLOGY. [ REALLY APPRECTATE ALL OF THE NEW CAREER PATHWAYS AND CHARACTERTSTICS T HAD LEARNED FROM YOU AND ALL OF THE
GUEST SPEAKERS. THERE WERE MANY DLFFERENT ASPECTS OF BLOLOGY CAREERS THAT L HAD NOT KNOWN BEFORE, AND AS THAT AREA OF
SCLENCE WAS WHAT INTERESTED ME MORE THAN ANY OTHER, THIS INFORMATLON WOULD GREATLY BENEFIT MY FUTURE. FINALLY, B0B
FIGART'S WORKSHOP REALLY OPENED UP NEW METHODS OF COMPILING INFORMATION FOR PRESENTATIONS FOR ME. WHAT I NEED
MOST 15 JUST TO PRACTLCE AND MORE OPPORTUNITLES TO SPEAK PUBLICLY. T AM REALLY THANKFUL FOR BOTH YOUR AND HIS EFFORTS
IN TEACHING AND HELPING US DEVELOP THESE SKILLS. T SINCERELY THANK DR. JUNUTULA AND ALL OF THE OTHER GUEST LECTURERS
AND VOLUNTEERS FOR THEIR HELP THROUGHOUT THLS INTERNSHIP.
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RATITA PUTARE

REFLECTING ON THE CELL SCLENCE INTERNSHIP THIS PAST SUMMER, T REALLY LEARNED A LOT AND GAINED A LOT OF
IMPORTANT SKILLS THAT WILL HELP ME TN MY FUTURE, WHETHER TN SCHOOL OR TN MY CAREER. [ EXPANDED MY INTEREST IN
BIOCHEMISTRY AND DRUG DISCOVERY AND GAINED A DETAILED AND COMPLEX UNDERSTANDING OF CANCER AND CANCER THERAPIES.
THE SPEAKERS HELPED GIVE ME AN INSIGHT INTO THE INDUSTRY AND HOW IT WORKED, AND THE CONCLUDING GENENTECH VISIT
VISUALLZED THAT INFORMATION AND GAVE ME ANOTHER FIRST-HAND EXPERIENCE WITH THE DRUG DEVELOPMENT PROCESS.
ADDITIONALLY, OTHER SPEAKERS HELPED ME DIVERSIFY MY VIEW OF THE FIELD; FOR EXAMPLE, T LEARNED HOW PATENTS ARE WRITTEN
TN THE DRUG DEVELOPMENT TNDUSTRY AND HOW CRITICAL BUSTNESS SOLUTLONS AND STRATEGLES ARE. THEY GAVE ME AN INSIGHT
INTO MANY FIELDS AND INDUSTRIES, SUCH AS LAW, BUSINESS, AND OTHERS. FURTHERMORE, I FAMILIARLZED MYSELF WITH
IMPORTANT BIOTNFORMATIC TOOLS AND INFORMATION, AND THE PROTECT T WORKED ON ALLOWED ME TO FOCUS ON A SPECLFIC
PATHWAY/ASPECT OF CANCER, AND TTS TMPLICATIONS AND POTENTIAL THERAPTES. ON THE FINAL DAY, I LISTENED TO ALL OF MY
PEERS PRESENTATIONS AS WELL, WHICH GAVE ME IMPORTANT, ALL ROUNDED KNOWLEDGE ON THE MYRTAD OF PATHWAYS IMPLLCATED
IN CANCER. ALLIN ALL, T WOULD LTKE TO THANK DR. JAGATH REDDY JUNUTULA AND THE REST OF THE SPEAKERS AND MENTORS IN
THIS INTERNSHLP FOR SUCH A MEMORABLE LEARNING EXPERTENCE.
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REVA KAKARIA

[ VERY MUCH ENJOYED THE CELL SCTENCE INTERNSHIP TN 201/, THERE WAS A LOT OF WORK TNVOLVED, BUT THE CONTENT
WAS ALL EXTREMELY INTERESTING AND IT WAS EXCITING TO BE ABLE TO LEARN ABOUT THE MOST CUTTING-EDGE AND RECENT
DEVELOPMENTS IN THE FIELD OF CANCER TREATMENTS AS WELL AS TO LEARN ABOUT THE HISTORY OF CANCER AND THERAPLES IN THE
FIRST ASSTGNMENT. IT WAS A LITTLE HARD FOR ME TO KEEP UP WITH ASSTGNMENTS BECAUSE DURING MOST OF THE INTERNSHIP, 1
WAS ALSO WORKING ON THE WEEKDAYS FROM EIGHT AM TO 3 PM SO 1 DID NOT HAVE A LOT OF TIME TO COMPLETE WORK. THE
GENENTECH TOUR WAS HIGHLY ENJOYABLE, AND T WAS ONE OF MY FAVORTTE PARTS. 1 ALSO REALLY LIKED THE LAST SPEAKER, JOHN
STORELLA, WHO TALKED ABOUT PATENTS. ONE CHANGE T WOULD SUGGEST IS WITH THE ORGANTZATION OF THE FINAL CELEBRATION - T
WAS A BIT LONG AND IT WAS ALSO VERY DIFFICULT TO HEAR ANY OF THE SPEAKERS AS WE WERE SEATED IN THE BACK, ESPECTALLY WHILE
EVERYBODY WAS GETTING FOOD. MANY OF THE REGULAR SESSIONS ALSO RAN A LLTTLE LATE, ESPECTALLY WHEN THE SECOND GROUP OF
PEOPLE WAS PRESENTING ON THETR CANCER TOPICS, LEADING ME TO RUSH THROUGH MY PRESENTATION AS T WAS GOING LAST. ALSO
WITH THE FINAL PRESENTATION, THERE WERE CONFLICTING CONSTRUCTIONS COMING FROM KIRAN AND YOU, WHICH MADE SETTING
UP THE ORDER AND CONTENT OF THE PRESENTATION SLIGHTLY CONFUSING. OVERALL, HOWEVER, THE EXPERTENCE WAS EXCELLENT AND I
AM SURE T WILL CARRY THE LESSONS LEARNED ABOUT MENTORSHIP AND ABOUT SCIENCE PRINCIPLES THROUGHOUT MY LIFE




RUCHIKA STNGLA

THE CELL-SCIENCE INTERNSHTP WAS A WONDERFUL EXPERTENCE TN WHICH WE WERE NOT ONLY TAUGHT ABOUT THE
TECHNOLOGY, LOGISTLCS, AND TREATMENTS INVOLVED IN CANCER BUT ALSO INVOLVED IN THE RESEARCH AND DEVELOPMENT
PROCESSES WHICH WE USED OURSELVES TO DELVE DEEPER TNTO SPECLFIC CANCER-CAUSING GENES. WHILE WE LEARNED ABOUT CANCER
AND GENETIC DATABASES, WE SIMULTANEOUSLY USED THOSE SAME DATABASES TO PERFORM OUR OWN RESEARCH, WHICH HELPED US
REMEMBER HOW TO APPLY THE INFORMATION. THIS HANDS-ON APPROACH WAS EXTREMELY EFFECTIVE. NEIT, THIS INTERNSHIP
FEATURED THE PRESENCE OF SEVERAL HIGHLY-QUALLFLED INDIVIDUALS WHO SHARED INFORMATION REGARDING THELR OWN INSPIRING
STORTES AND CAREERS. T DID NOT EVEN KNOW SO MANY CAREERS TN CANCER BTOLOGY EXTSTED! WE MET WITH AND DISCUSSED CANCER
THERAPY WITH DOCTORS, ENGINEERS, AND EVEN LAWYERS, ALL OF WHOM CAME TOGETHER TO REPRESENT THE DIVERSITY AND
OPPORTUNITY RELATED TO THIS GROWING FIELD. OVERALL, T AM EXTREMELY GRATEFUL TO THE CELL-SCIENCE INTERNSHIP FOR THE
EXPOSURE THEY GAVE ME TO THE INTTIALLY DAUNTING BUT NOW INTRIGUING AND EXCITING FIELD OF CANCER BIOLOGY AND
TREATMENT. THE METHOD OF TEACHING USED HELPED ME BE CONFIDENT THAT [ WILL REMEMBER WHAT T LEARNED.
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SHREYA KOCHAR

THE CELL-SCTENCE TNTERNSHTP WAS TRULY AN EXTRAORDINARY EXPERTENCE FOR ME. AS NELTHER OF MY PARENTS HAS JOBS
IN THE BIOLOGICAL OR CHEMICAL FIELDS OF SCIENCE, THIS INTERNSHIP WAS SOMETHING RADICALLY DIFFERENT FROM WHAT I HAVE
SEEN/LEARNED ABOUT IN PRIOR YEARS. HOWEVER, GETTING THE CHANCE TO LISTEN TO RENOWN SCIENTISTS, ATTENDING WEEKEND
WORKSHOPS THAT WERE BOTH FUN AND RESOURCEFUL, AND LEAKNING ABOUT THE CANCER DRUG DISCOVERY PROCESS AS A WHOLE WAS
SOLUTELY AMAZING. VISTTING GENENTECH WAS ONE OF THE HIGHLIGHTS; THIS FIELD TRIP CHANGED THE WAY THAT L INTERPRETED
HE MANUFACTURING PROCESS, AS WE WERE TAUGHT ABOUT EACH STEP WITHIN THE CONFINES OF THE FACTORY. OVERALL, THIS WAS
PERHAPS THE BEST WAY T COULD'VE SPENT MY SUMMER BECAUSE NOT ONLY DID T LEARN A STGNTFICANT AMOUNT ABOUT CANCER A5 A
WHOLE, T WAS ABLE TO PRACTICE MY PRESENTATION SKILLS, WRTTE MORE THAN ONE REPORT, AND WATCH VIDEOS THAT L WOULD NOT
HAVE BEEN EXPOSED TO OTHERWISE. ADDITIONALLY, T WAS TAUGHT HOW TO USE TOOLS SUCH AS CBIOPORTAL AND UNTPROT, WHICH ARE
EXTREMELY USEFUL TN TERMS OF COMPARING PROTEIN STRUCTURES. T COULD NOT HAVE GOTTEN SUCH A VIVID EXPERTENCE ANYWHERE
ELSE. THE AMOUNT T LEARNED THIS SUMMER WAS EXPONENTIALLY MORE THAN T HAVE TN ANY OTHER BREAK, AND 1T WAS ONE OF THE
BEST EXPERTENCES OF MY LIFE. T WILL TREASURE T FOREVER.
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SARA VARADRARATULU

HE CELL-SCIENCE INTERNSHIP WAS ONE OF THE HIGHLIGHTS OF MY SUMMER. IT OPENED MY EYES TO THE PLETHORA OF
CAREER OPPORTUNTTIES AVATLABLE TO THOSE INTERESTED IN LTFE SCIENCES---NOW, T AM PARTICULARLY INTERESTED IN BEING
INVOLVED TN THE BUSINESS SIDE OF DRUG DEVELOPMENT. T VERY MUCH APPRECTATED THE DIVERSITY OF THE SPEAKERS BECAUSE IT
ALLOWED METO PROCESS VARTOUS TYPES OF INFORMATION FROM DIFFERENT ANGLES. T ALSO LIKED HOW MUCH EMPHASTS WAS PLACED
ON BIOINFORMATICS-—-IN A REGULAR CLASSROOM SETTING, IT IS VERY RARE THAT STUDENTS ARE EXPOSED TO DATABASES OTHER THAN
PUBMED. MY FAVORTTE PART OF THE COURSE WERE THE TWO BTG PROTECTS: ONE ON A TYPE OF CANCER AND THE OTHER ON A PARTICULAR
GENE INVOLVED TN CANCER. THESE ASSTENMENTS NOT ONLY ALLOWED METO EXPLORE SOME VERY FASCINATING MATERTAL BUT ALSD
GAVE ME THE OPPORTUNITY TO TMPROVE MY STUDY AND PRESENTATION SKILLS. T HAVE NEVER WRITTEN A REPORT THAT LARGE OR
DELLVERED A PRESENTATION THAT DENSE TN ANY OF MY SCLENCE CLASSES, S0 HAVING THIS EXPERLENCE WAS TRULY A GIFT. OVERALL, 1
Y ENJOYED THE TIME T DEDICATED TO THE CELL SCTENCE INTERNSHIP. THE COURSE WAS EXTREMELY WELL CONSTRUCTED AND THE

GUEST SPEAKERS, TEACHERS, AND MY FELLOW INTERNS WERE ABSOLUTELY WONDERFUL.
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FIRST AND FOREMOST, T WOULD LIKE TO THANK MR JAGATH AND ALL OF THE PEOPLE BERIND SCIENCE GURUS FOR THIS
AMAZING OPPORTUNITLES. I DECIDED TO DEDICATE THES SUMMER TO FIGURE OUT WHERE T BELONG. L LTKED THE IDEA OF GETTING T0
KNOW MORE ABOUT THE BIOMEDICAL, DRUG DISCOVERY, AND BIOTECH COMPANY ASPECTS RELATED TO MAJORING IN A FLELD OF
SCLENCE THAT THE TNTERNSHIP OFFERED. I CAN STRONGLY SAY THAT THE INTERNSHIP DIDN'T LET ME DOWN ON MY EXPECTATIONS.
NOT ONLY DID MY DOUBTS ABOUT GOING THROUGH WITH THE RESEARCH PATH BECOME CLEARER, BUT T WAS INTRODUCED TO JOBS THAT
[ COULD HAVE THAT T DIDN'T EVEN REALLZE I HAD THE CHOICE TO. THE GUEST LECTURERS, TN ADDITION TO THE STUDENT
PRESENTATIONS, ALLOWED ME TO GET A BROADER OF VIEW OF THE SCLENTIFIC COMMUNITY AND A CAREER TN RESEARCH. MY FEAR OF
THE RESEARCH PATH WAS TNSTABTLITY, BUT THROUGH THIS INTERNSHIP, T LEARNED THAT TT TSN'T NECESSARTLY A BAD THING. FOR
MANY GUEST SPEAKERS, IT WAS THIS UNCERTAINTY THAT FORCED THEM T0O DISCOVER THEMSELVES MORE AND ULTIMATELY, HELPED
THEM END AT A POSITION THEY WERE TRULY HAPPY WORKING IN. ALL THE INFORMATION WE LEARNED THROUGH OUR HOMEWORK
ASSTGNMENTS AND GUEST LECTURES WAS PERFECTLY TIED TOGETHER AFTER OUR TRIP TO GENENTECH WHERE WE GOT TO SEE THE
CONCEPTS WE LEARNED APPLTED N THE REAL WORLD. NOT ONLY WERE THE GUEST LECTURE SESSIONS VERY HELPFUL, BUT THE
ADDITIONAL SESSTONS WITH BOB FIGART FOR PUBLTC SPEAKING AND THE SESSTON FOR COLLEGE PREP WITH RATL AUNTY WERE ALSO VERY
USEFUL. THE INTERNSHIP HELPED US LEARN MANY THINGS OUTSIDE OF THE SCIENTIFIC COMMUNITY THROUGH THESE SESSTONS AND
THAT'S WHAT MADE THIS INTERNSHIP VERY UNTQUE. ULTIMATELY, T WOULD JUST LIKE TO THANK MR JAGATH FOR PROVIDING US
HIGH SCHOOLERS WITH SUCK VALUABLE EXPERIENCES AND TAKING HM EOUT OF YOUR BUSY SCHEDULE TO MAKE SURE WE GET AS MUCH
OUT OF THE SEVEN WEEKS AS WE CAN.
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SOUMYA TURUMELLA

THE CELL-SCIENCE INTERNSHIP HAS TAUGHT ME A LOT ABOUT BIOINFORMATICS AND ESPECIALLY DRUG DISCOVERY IN
CANCER RESEARCH. BEFORE THIS TNTERNSHIP, T KNEW THAT T WANTED TO MAJOR TN BTOLOGY, BUT THIS INTERNSHIP EXPOSED METO A
DIFFERENT FIELD THAT T NEVER THOUGHT ABOUT BEFORE. THERE WERE MANY DIFFERE RS WHO TALKED ABOUT THE NEWEST
DEVELOPMENT TN TARGETED THERAPLES AS WELL AS THE IMMENSE PROCESS FOR A DRUG TO BE APPROVED. WE LEARNED THAT
SCLENTISTS, AS WELL AS OTHER PROFESSTONSLIKE A LAWYER AND MARKETING), WERE NEEDED TN ORDER TO HAVE AN APPROVED DRUG
ON THE MARKET. THROUGH THE DIFFERENT LECTURERS WHO NOT ONLY EDUCATED US ON CANCER BUT THE IMPACT THEIR
DEVELOPMENTS HAD IN THE FLELD OF SCIENCE, T REALLZED THE IMPORTANCE OF SCENTISTS” CONTRIBUTIONS NO MATTER THELR
IMPACT TOWARDS A CURE. THIS TNTERNSHIP HELPED ME UNDERSTAND HOW IMPORTANT GENETLCS AND HOW IT 15 MUCH MORE
DLFFLCULT TO CURE THAN THE PUBLLC ASSUMES. THE INFORMATION THAT I LEARNED EXPANDED BEYOND WHAT T LEARNED AT SCHOOL
ABOUT CANCER WHICH FURTHER ALLOWED ME TO UNDERSTAND HOW IMPORTANT THIS RESEARCH 1. T WOULD LTKE TO THANK ALL THE
LECTURERS AND MR JAGATH FOR THIS GREAT OPPORTUNITY TO LEARN ABOUT CANCER AND TARGETED THERAPIES MUCH MORE

IN-DEPTH.
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WEWOULD LTKE TO STNCERELY THANK DR. JAGATH REDDY JUNUTULA FOR HIS
IMMENSE EFFORT, TIME, AND PATTENCE THROUGH THE PROGRAM. WE WOULD
LIKE TO TRANKC ALL TRE WONDERFUL, ENTRUSTASTIC, AND PASSIONATE
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FLELDS. WE WOULD ESPECTALLY LTKE TO THANK KIRAN FOR WORKING CLOSELY
WITH EACH AND EVERY ONE OF US ON OUR FINAL BIOINFORMATICS PROTECT,

PROVIDING US WITH AL THE NECESSARY AND USEFUL RESOURCES. WE WOULD
LTKE TO THANK KRYATZ,VIDYA, AND ANAY FOR GRADING OUR HOMEWORK
AND KEEPING US ON TRACK. WE WOULD LTKE TO THANK THE SCIENCE GURUS
ORGANTZATION FOR FACTLITATING THIS INCREDIBLE OPPORTUNITY. THE

INVALUABLE KNOWLEDGE AND INSTGHT WE GATNED OVER THE / WEEKS WILL,
IN'NO DOUBT, BE INCREDTBLY USEFUL TO EVALUATE OUR FUTURE PROSPECTS.
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