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2 Sigm a Research Club

Welcom e t o t he 

Research Club!

The Research Club is created to faci l i tate student r esearch in a 
myr iad of topics. Ever y Fr iday, we w i l l  ei ther  be l istening to a guest 
speaker , doing exper iments, learning lab techniques, or  working on 
internship applications. I t is one of the few  clubs in Stuyvesant 
dedicated to developing student's interest in r esearch and prepar ing 
student's for  greater  oppor tuni ties. One of i ts main goals is to r evive 
Sigma, i ts magazine, in order  for  more members of the Stuyvesant 
community to have access to scienti f ic mater ial w r i tten by their  
peers. By encouraging i ts members to w r i te ar ticles, the club aims to 
hone the w r i ting, presentational, and communication ski l ls of future 
scientists.

Additionally, the club w i l l  expand and str ive to compete in science 
competi tions by forming members into teams based on their  
interests and levels of exper ience. The club hopes to motivate i ts 
members to actively engage in scienti f ic discussions and earn 
valuable exper ience by r eceiving feedback to improve their  scienti f ic 
w r i ting.

Take Advantage of  th i s Edi t i on

This edi tion features many of this year 's graduating senior s' r esearch 
r epor ts, which were submitted to Regeneron and var ious other  
prestigious competi tions. 

The repor ts have been annotated and shor tened by members  the 
Research Club. We hope this can aid your  understanding of the 
r epor t. 

Sigm a Research Club Committee

Facul t y Advisor
Jason Econome

Facul t y Advisor
Scott Thomas

Student Leadership Board
Pr esident
Benedict Ho

Pr esident
Lauren Mei
Pr esident
Heyu Li

Vice Pr esident
Mar ie Ivantechenko

Vice Pr esident
Bhavin Tanna 

Student Leadership Recruits
Shayan Huda Chowdhur y
Benjamin Shapiro

Special thanks for the support of Principal 
Contreras, the Biology Department, the 
Chemistry & Physics Department, Alumni 
Association, and the Student Union. 
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The Ef fect s Of  The PARP Inhibit or  
Olapar ib Of  Lym phoblast oid Cell 
Lines Wit h Het erozygous 
Pat hogenic Mut ant  BRCA Pat hway 
Prot eins

By Sam uel  Ram os

Olapar ib is a new  chemotherapeutic on the market, which uses an 
effect know n assynthetic lethal i tyin order  to ki l l  tumor  cel ls. 
Despite i ts benefi ts, the selective targeting of cancer  cel ls by 
synthetic lethal i ty that makes PARP inhibi tor s an effective cancer  
tr eatment may also lead to increased cel l  death in people who are 
genetical ly predisposed to breast and ovar ian cancer , due to the 
r emoval of the base excision r epair  pathway and rel iance on the 
damaged homologous repair  pathway. In order  to address whether  
or  not a heterozygous pathogenic mutation in the BRCA repair  
pathway, common in the somatic cel ls of breast and ovar ian 
cancer  patients, would cause cel l  death, I  focused my research on 
the effects of olapar ib heterozygous BRCA pathway protein 
pathogenic mutants. My results have led me to the conclusion that 
these cel ls show  signi f icantly increased sensi tivi ty to Olapar ib 
compared to   normal BRCA pathway protein cel ls  in humans.  

5

6

6

7

8

9

10

11

12

13-14

15

16

17

18

19-20

21

Figure 1: In t h is graph, it  can be seen 
t hat  m uch fewer  viable cell nuclei 
were count ed by t he f low  cyt om et er  in 
t he var iant  cells t han in t he cont rol 

Figure 2: The healt hy LCL cell l ines used as t he 
cont rol were t reat ed w it h 20 um /L 3x of  
m im et ic agent  com bo  and did not  show 
increased localizat ion of  p53



An anonymous emai l sur vey of Stuyvesant High School students was 
conducted in order  to test possible applications of the Asch-Line 
Exper iment in r egards to subjective issues. Students were asked to 
r espond to a var iety of prompts indicating their  self-r epor ted 
agreement w ith a minimum wage hike and their  motivation on the 
issue. Students were r andomly assigned two ver sions of the sur vey. 
The one di f ference between those sur veys was information 
indicating w ide popular  consensus between a minimum wage hike. 
The notion tested was whether  evidence of a popular  major i ty in 
suppor t of a minimum wage hike would cause greater  suppor t of a 
minimum wage hike and a r elative decl ine in the motivation of those 
opposed to a minimum wage hike. The evidence gathered regarding 
this notion r anged from inconclusive to dismissive of this notion.

6

AISE Survey Response
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Effect s of  SUMO-1 Gene Transfer  
on Cardiac Funct ion in a Mouse 

By Michael  Zheng
Congestive hear t fai lure is an omnipresent feature of Duchenne 
Muscular  Dystrophy (DMD); two key components of which are 
cardiac oxidative str ess and decreased sar coplasmic r eticulum 
calcium adenosine tr iphosphatase (SERCA2a) activi ty and function. 
SUMO-1 gene tr ansfer  has been show n to both improve SERCA2a 
expression and function as well  as prevent harmful changes caused 
by r eactive oxygen species (ROS). In this ar ticle, we aim to determine 
the expression levels of SERCA2a and Nox4 in muscle dystrophic 
hear ts w ith and w ithout SUMO-1 gene tr ansfer  in animal models of 
DMD, mdx mice and mdx:utrophin double knockout (dKO) mice. Our  
r esults show  that adeno-associated vector  type 9 mediated SUMO-1 
gene tr ansfer  via tai l  injection was effective in improving both 
increasing levels of SERCA2a and decreasing levels of Nox4, whi le 
improving fr actional shor tening, and thus cardiac contracti l i ty and 
function.
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Inducing RNA Int er ference in 
Caenorhabdit is elegans using Dpy-11 
and Bli-1 t ransform ed OP50
By Manj i t  Singh

Many problems ar ise from mutations. They cause disease, damage 
the body, and are extr emely di f f icult to study in a lab setting. 
Mutations in a cel l  occur  due to r andom chance, so when di f ferent 
mutagens, or  agents that cause mutations, such as r adiation and 
damaging toxic agents l ike ni trous oxide, is introduced to the cel l , 
the mutation aimed for  has only a small chance of actually 
occur r ing and the chance of i t occur r ing w ithout any other  
mutations is even smaller. This makes reproducing the effects of the 
mutation in a lab much harder.

My team and I worked to f igure out a way to r epl icate the effects of 
cer tain mutations in Caenorhabditis elegans, or  C. elegans.  C. 
elegans is a ver y simple organism, yet i ts genome and processes 
closely r esemble those of humans, especial ly in the neurological 
sense. For  this r eason, C. elegans are commonly used to determine 
how  cer tain mutations affects cer tain processes. The process we 
used to simulate the effects of the mutations was RNA inter ference. 
RNA inter ference uses genes from cer tain bacter ia to block out the 
effects of genes in the C. elegans. We used RNA inter ference to study 
how  two genes, the Dpy-11 gene and the Bli -1 gene, affect the 
behavior  and appearance of the C. elegans. Our  r esults indicate that 
the Dpy-11 gene codes for  the worms abi l i ty to move in a serpentine 
pattern as well  as the w idth of the worm and the Bli -1 gene codes for  

This diagram  of  a lat eral cross 
sect ion of  a single C. elegans, w it h 
it s dif ferent  com ponent s highlight s 
t he sim ilar it ies  bet ween  hum an 
and C. elegan anat om y and 
physiology.
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By Kazi  Maisha
A l inkage between antibiotic exposure and obesi ty  has been 
obser ved in previous exper iments and si tuations.  In the Blaser  Lab, 
the actual mechanism that al lows for  this cor relation is being 
obser ved w ith a subtherapeuticantibiotic tr eatment exper iment. 
Mice are being exposed to antibiotics and put on a high fat diet to 
tr ack their  weight gain journey. This is being compared against 
mice not on antibiotics but on the same diet. There is know n 
exhibi ted di f ference in the fat cel l  gene expression typical ly found 
in brow n fat between control and STAT groups [Can Include Paper  
from Dr.Mueller  i f  Avai lable Yet]. Therefore, tr anscr iption factor s or  
these cel ls are being isolated and studied to tr ack i ts signi f icance in 
obesi ty r elated to antibiotic exposure. PPAR gamma, also know n as 
peroxisome prol i ferator -activated r eceptor  gamma, is the speci f ic 
tr anscr iption factor  being focused on due to i ts high fr equency in 
brow n fat cel ls in mice. I ts fr equency in fat cel ls of STAT mice as 
compared to that in control mice w i l l  indicate i ts r elevance in this 
antibiotic-exposure chain.

8

The Cor relat ion Bet ween Ant ibiot ic Exposure and 
Obesit y: The Im plicat ions of  PPAR-gam m a gene 
Dif ferences in Mice Exposed t o and not  Exposed t o 
Ant ibiot ics
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Charact er izat ion of  N-Myc Downst ream  Target s

By Benedict  Ho

A subtype of prostate cancer  cal led neuroendocr ine prostate 
cancer  (NEPC) develops as a mechanism of tr eatment r esistance. 
NEPC has been show n to be dr iven by overexpression and 
ampli f ication of the oncogene MYCN (encoding N-Myc). This 
r esearch aims to determine how  N-Myc dr ives the NEPC 
phenotype by identi fying dow nstream-regulated genes. By 
identi fying dow nstream targets, a greater  insight into how N-Myc 
reprograms prostate adenocarcinoma can be gained.

Two human models are used in this r esearch. One is a 
castr ation-resistant human cell  model, established from 22Rv1 
cells that have been tr ansfected w ith N-Myc. The other  is a novel 
patient-der ived NEPC cell  l ine model w ith endogenous 
expression of N-Myc. Dow nstream targets of N-Myc were 
identi f ied by both compar ing syngeneic 22Rv1 cell  l ines and by 
knockdow n of N-Myc in the organoid models. Collectively, my 
data establishes N-Myc as an upstr eam regulator  of ten genes 
that previously were never  associated w ith N-Myc in NEPC. These 
target genes include genes that may dr ive features of NEPC, l ike 
FYN and NCAM (implicated in metastasis), and genes involved in 
stem cells biology, l ike SOX11 and HOXB6.

Research Abstracts



A More Ef f icient  Algor it hm  For  
Appending Dat a

By Jam es Ko

Quant ifying t he im pact  of  
n it rogen use on phot osynt het ic 
rat es by l ive im aging

By Jenny Gao This paper  introduces grow th ar rays, ar r ay-l ike data str uctures that 
are designed for  appending elements. When the number  of i tems is 
not know n beforehand but is expected to be large, grow th ar rays 
per form better  than dynamic ar rays by a constant factor. They 
suppor t al l  operations dynamic ar rays do, such as r andom access, 
i teration, and inser tion or  deletion at an index. For  operations other  
than appending, however , they per form the same as or  sl ightly 
worse than dynamic ar rays. Grow th ar rays have the potential to 
make a major  impact on the f ield of computer  science. I f  dynamic 
ar rays are r eplaced w ith grow th ar rays across var ious programming 
languages and fr ameworks, i t is l ikely that many programs w i l l  see 
signi f icant per formance boosts. Also, other  ar r ay-based data 
str uctures such as cir cular  queues and stacks stand to benefi t from 
the eff iciency improvements of grow th ar rays.

The increasing agr icultural demands due to the grow ing 
population has led to increasing uses of ni trogen fer ti l izer. I t is 
essential to obtain a better  understanding of how  plants r espond 
to levels of ni trogen supply in order  to r educe the detr imental 
impacts of ni trogen on the environment. Ni trogen assimi lation is 
an energy-demanding process which is r el iant on the energy 
generated dur ing photosynthesis. The objective of this project is 
to gain insight into the l ink between energy demand for  ni trogen 
assimi lation and energy production by photosynthesis by 
examining the effect of l ight intensi ty and ni trogen dose on tr ai ts 
such as biomass. Computer  scr ipts were developed to estimate 
chlorophyll  content from leaf color  and biomass from leaf area. 
In addition, photosynthetic parameter s were measured on l ive 
plants using pulse-ampli tude modulated f luorometr y. These 
approaches should advance plant sciences because, as opposed to 
common procedures, the ones developed here are noninvasive 
and al low  continuous measurements. Results showed that color  
can estimate chlorophyll  concentration and should be fur ther  
explored. Final ly, my results showed a l ink between 
photosynthesis and ni trogen use, as biomass is dependent on 
ni trogen supply for  plants grow n in high l ight, but not low  l ight. 
I t was concluded that there is an interaction between ni trogen 
and l ight on photosynthesis and biomass.

Figure 1: This ying/ yang m odel 
shows t hat  n it rogen assim ilat ion 
is l inked t o phot osynt hesis in t he 
eneregy cycle. 
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Increasing Usabil i t y of  Web-Based Decision Suppor t  
Syst em  for  Wom en w it h High Risk  of  Breast  Cancer

Chemoprevention w ith antiestrogens such as tamoxifen and 
raloxi fene could decrease the incidence of invasive breast cancer  
among women w ith high-r isk of breast cancer  by a stagger ing 
30-70%, simi lar  to the r isk r eduction of hear t diseases. And yet, the 
adoption of such tr eatment is abysmally low , to the tune of 5%, 
w ith a major  r eason being lack of awareness among the target 
beneficiar ies  of the benefi ts of chemoprevention, lack of routine 
breast cancer  assessment and lack of know ledge about 
chemoprevention leading to concerns about i ts side effects, due to 
i t being associated w ith those of chemotherapy. The research team 
has developed RealRisks, a web-based tool to faci l i tate informed 
decision-making about send help chemoprevention.                               

The purpose of this project is to understand usabi l i ty issues of 
RealRisks among patients of di f ferent ethnic, economic and 
educational background, age, IT l i teracy, and English prof iciency. 
My hypothesis is that such factor s w i l l  signi f icantly affect the 
subject?s abi l i ty to use RealRisks and thus inf luence adoption of 
chemoprevention. Analysis of user  behavior  using sur veys, 
usabi l i ty r ecordings, etc. may make improvements in the content, 
ease of use and navigabi l i ty of the tool and thus lead to increased 
adoption. Video tutor ial may be used to make RealRisks more 
user -fr iendly and al low  patients to have a platform for  learning at 
their   ow n pace.

The f indings of the study indicate that over  85% of par ticipants 
thought RealRisks was useful, easy to use and increased their  
know ledge about breast cancer  and understanding of breast 
cancer  r isk factor s. However , based on di f ference in usabi l i ty score 
from English-speaking and Spanish-speaking subjects, usabi l i ty 
improvements would need to be made to accommodate both 
language speaking populations.

Systemic Lupus Er ythematosus (SLE) is an autoimmune disease 
that affects 1.5 mi l l ion Amer icans. In people w ith SLE, the bodies 
ow n immune cells attack i tself . Discoid lupus er ythematosus (DLE) 
is an autoimmune disease simi lar  to SLE that only affects the skin. 
Higher  levels of Immunoglobulin antinuclear  antibodies (ANAs) 
were found in people w ith SLE than DLE. We took samples from 
people w ith SLE, DLE, and people w ith no autoimmune histor y. We 
tested for  di f ferent ANAs through using enzyme-l inked 
immunosorbent assays (ELISAs) along w ith  immunofluorescence 
(IF). Both methods showed higher  levels of ANAs in SLE patients 
compared to DLE patients.

Im m unoglobulin Ant inuclear  Ant ibodies Cor relat ion 
Wit h SLE and DLE

By Razeen Adi t

13

By Shayan Huda Chowdhur y

Previous st udies have concluded t hat  SLE has 
higher  levels of  Im m unoglobulin G (IgG) t han 
DLE. Our  research, t est ed t o see if  a 
cor relat ion exist s w it h IgM and IgA just  as it  
exist s w it h IgG. Posit ive IgG was seen in 50% 
SLE, 4% DLE and 13% Norm al. IgM ant inuclear  
ant ibodies were present  in 53% SLE, 40% DLE 
and 30% Norm al. IgA ant inuclear  ant ibodies 
were present  in 36% SLE, 4% DLE, and 20% 
norm al.
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The Ef fect s of  Aut ologous Plasm a Concent rat ion 
and Volum e of  Cult ur ing Medium  on t he Met abolic 
Act ivit y of  Hum an Um bil ical Cord St em  Cells

By Qix uan Weng

Umbil ical cord stem cells are of continued interest as they explode 
in the medical f ield w ith more r esearch concluding on their  
abi l i t ies to better  tr eat or  cure var ious diseases. However , effective 
preser vation and expansion of the stem cells r emains a challenge, 
yet is essential to a large-scale application. Tradi tional methods of 
cel l  expansion, cultur ing in fetal bovine serum (FBS), have 
unsatisfactor y cel l  yields; however , human cord blood-der ived 
plasma (hCBP) may be an effective alternative. The effects of 
autologous hCBP in the cultur ing medium of cord stem cells were 
studied by compar ing their  metabolic per formances in their  
r espective media using spectrophotometr y. The results depict high 
absorbances for  media w ith 5% hCBP, but lower  absorbances w ith 
higher  concentrations of hCBP--that is 10% hCBP. As expected, the 
5% FBS medium did not show  promising r esults compared to hCBP. 
However , 40µLof test medium yielded lower  metabolic 
per formance relative to 200µL, most l ikely due to signi f icant 
evaporation r ates that cause MTT?s cytotoxic nature to manifest. To 
r einfor ce the cur rent conclusion, hCBP concentration w ith smaller  
average  increments w ith di f ferent volumes can be studied to get 
more precise answers. In addition, r epeti tion should become 
signi f icant in future exper iments to ensure effective precision of 
prospective data.

Based on our  f indings, we concluded that the var ious methods we 
implemented in RealRisks such as the ?cl icking games? and 
?preference el ici tation? activi ties were immensely effective in 
improving the perception of user -fr iendliness. Fur thermore, for  
user  groups w ith strong family ties, e.g. the Hispanic population, 
the action plan generated from RealRisks was able to be targeted 
for  not only the patients but fami l ies. In conclusion, the study 
underscores impor tance of usabi l i ty testing in creating cultural ly 
r elevant and targeted PtDAs designed for  diver se populations 
w ith var ying health l i teracy and acculturation. The implications 
of this study may be applicable to other  PtDAs for  generating 
awareness about screening for  other  forms of cancer  and even 
other  diseases thereby r educing load on provider s and thus 
healthcare costs.

Preference Elicitation Scales to 
Help Reveal The Importance of 
Various Factors to the Subject

Using the Gail Model to Help 
Build Appropriate Family Tree to 

Assess Risk from First-Degree 
Relative
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A Lit t le Love Goes a Long Way: 
Fam ily Cohesion and Suicidal 
Ideat ion in NYC Adolescent s

By Char lot te Ruhl

This r esearch study investigates the r elationship between family 
cohesion and suicidal ideation in New  York City adolescents ages 
12-19. Par ticipants (n=55) were given a ser ies of questionnair es 
that measured both var iables. The moderating effect of sexual 
or ientation was also obser ved. The Family Assessment Device 
(FAD) was used to measure family cohesion, whi le the Suicidal 
Ideation Questionnair e (SIQ) was used to measure suicidal 
ideation (SI). Results demonstrate a moderately negative 
r elationship between family cohesion and suicide ideation, as 
i l lustr ated by the Pearson?s product-moment cor relation 
coeff icient. The hierar chical l inear  r egression analysis 
demonstrated that the demographic var iables were not 
statistical ly signi f icant in the family cohesion and suicidal 
ideation interaction. A two-way ANOVA moderation analysis did 
not r eveal a statistical ly signi f icant moderating role of sexual 
or ientation. Although this study had l imitations, such as a small 
sample size, the cross sectional approach, and restr icted 
geographic r egion, i t offer s new  insights r egarding the 
contr ibuting role fami ly cohesion plays in adolescent suicidal 
ideation. Future r esearch on family cohesion should account for  
cultural values, acculturation and enculturation, and should  also 
distinguish among the levels of sever i ty of suicidal ideation, 
r anging from passive thoughts to active plans. Overal l , this study 
emphasizes the impor tance of suicide awareness and famil ial 
uni ty.

Unveil ing t he Signif icance of  Fact ors Involving Body 
Mass Index (BMI) in Ear ly Teens (Ages 13-17)

By Del l  Zheng

This study to presents a model w ith the purpose to analyze what 
factor s affect students and determines each student?s Body Mass 
Index (BMI). This study uti l izes a Multivar iate Linear  Regression F 
Test, along w ith the cor responding T tests for  each individual 
var iable. The Multivar iate Linear  Regression F Test was conducted 
using the Analysis ToolPack from Microsoft Excel. With a 
signi f icance level or  alpha of 0.05, only 1 of the var iables end up 
being statistical ly signi f icant, as well  as the model as a whole.

Two diagrams i l lustr ating Body Mass Index r anges and the 
cor responding weight classi f ications  (such as under weight 
and obese) for  people w ithin those ranges. Classi f ications 

based on BMI are di f ferent for  men and women, so separate 
char ts are needed.
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HUMOR

Hom ology Bet ween Viral and Hum an Prot eins

By Sean Vaysbur d

Identi fying homology between human and vir al proteins is 
impor tant because protein matches may provide insights for  
understanding vir al diseases. The human immune system might be 
ignor ing vir uses w ith DNA homologous to that of human immune 
system cells, bel ieving the vir uses to be par t of the immune system. 
This paper  summar izes r esults of r esearch on human-vs-vir al 
homology for  human proteins from the NCBI database and vir al 
proteins from the ViPR and PaVE databases. Highly signi f icant 
homology between human proteins and vir al proteins was 
discovered. The homology was mainly w ith vir uses of the poxvir idae 
and herpesvir idae famil ies. Homology was also discovered w ith vir al 
proteins and proteins of multiple model organisms. A notable r esult 
was homology w ith the protein ubiqui tin on both vir al and model 
organisms, which offer s an area of future r esearch.

The predicted str ucture of the 
r etrovir al 3'UTR stabi l i ty element 

of the Rous sar coma vir us, the 
f i r st descr ibed oncovir us (cancer  

causing vir us).

An image taken through an electron 
microscope of a Hepati tis C vir us, 

another  famous oncovir us.
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If a king farts...

is i t  called a noble gas?

What do you call an acid 
with an attitude?

A-m ean-oh acid.

`

I just electrocuted myself.

How shock ing. How do 
you cur rent ly feel?

I'm kind of amped.

Wat t  I can't  hear  you.

I said it hertz a lot.
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St udent  Oppor t unit ies
1. The Hum an Oncology and Pat hogenesis Program  (HOPP) 
Sum m er  St udent  Program  at  MSKCC
A program in oncology during which students will have a chance to take part in 
independent research projects under the direct mentorship and guidance of a HOPP 
principal investigator (PI). Visit https://www.mskcc.org/education-training/high-school- 
college/hopp-summer-student  for more information about the program. Applications 
are due  February 8, 2018.

2. Cold Spr ing Harbor  Laborat or ies SURP Program
A 10-week program over the summer that is designed to create as authentic a research 
experience for high school students as possible. 

3. Rockefeller  Cent er  NYCSEF Program  
A 6-week program that is sponsored by CUNY, whose goal is to introduce  the resesarch 
experience to high school students.

4. Group Sum m er  Scholars Research Program  (GSSRP) at  t he 
New JerseyCent er  for  Science, Technology & Mat hem at ics at  
Kean Universit y
The GSSRP is a 6-week, hands-on research experience aimed at attracting and developing 
talented students who are interested in pursuing an education in a STEM field. Students 
learn how to conduct basic and applied research during this program and develop a true 
appreciation of the scientific research process while contributing first hand to the 
acquisition of new scientific knowledge. To apply, visit:www.kean.edu/summer-scholar. 
Applications are due March 30, 2018.

5. Applied Research Innovat ions in Science and Engineer ing 
(ARISE) program
This program is for academically strong, current 10th and 11th grade New York City 
students with a demonstrated interest in science, technology, engineering and math 
(STEM). Visit http://engineering.nyu.edu/k12stem/arise/  for more information and to 
apply. Applications are due March 1, 2018.

21Sigm a Student  Opportunities
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