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Introductory Remarks 

The COVID-19 pandemic of2020-2021 not only illustrated how vital sci­
entific progress is to humanity, but also how vital humanity is to scientific 
progress. While the past eighteen months forced people apart and showed 
declined productivity worldwide, the students and faculty at Stern College 
for Women (SeW) came together to ensure that that a top-notch STEM 
education was delivered, even if the delivery method was novel. sew stu­
dents, faculty and staff came together in person or on zoom to learn, to 
educate, to experiment and to grow, ensuring that the worldwide setback 
could still provide learning and growth opportunities for our students. Stu­
dents benefitted from a faculty that quickly pivoted to zoom in March, 
2020 and pivoted again in August, 2020 to provide hybrid lectures, as well 
as at-home and in-person labs. Our students participated in virtual and 
in-person internships, worked as EMTs, volunteered at local hospitals, at 
the university testing facility and at city-run vaccine clinics. Our students, 
faculty and staff continued to demonstrate a high level of commitment to 
academic rigor, combined with sensitivity and understanding to ensure that 
we progressed as best as possible through these trying times. As the rates 
of vaccination increase, and the world continues to benefit from scientific 
progress, we stand ready again to take what we've learned these past eigh­
teen months and apply it to the new future, where a solid STEM education 
combined with a high level emotional intelligence is ever more important. 

A STEM education at sew prepares our students for the varied careers in 
the biomedical, health, natural sciences, physical sciences, and behavioral 
sciences. The Departments of Biology, Chemistry/Biochemistry, Computer 
Science, Mathematical Sciences, Physics, Psychology and Speech Patholo­
gy/Audiology, each unique in its specific discipline, share a proactive ap­
proach in promoting the academic and social/ emotional success of students 
at SCW and in helping them achieve their career goals. Our students leave 
sew prepared for their graduate programs in medicine, dentistry, osteop­
athy, optometry, veterinary science, psychology, physical therapy, occupa­
tional therapy, physician assistant, nursing, genetic counseling, pharmacy, 
nutrition, speech pathology/audiology, education, social work, and law; 

masters programs in biotechnology, bioethics, public health, engineering, 
architecture, and bioinformatics; and doctoral programs in the biomedi 
cal sciences, computational biology, chemistry, physics, neuropsychology, 

1 



A . education at sew is 
clinical psychology, and school psychology. science , 

d t of our students success. a stepping-stone to any career an a corners one 

The above-noted direct students to stretch beyond the classro~m exper~ 
ence by involvement in scientific research. Both in the academic year an 
in the summer, students may work one-on-one with on-campus faculty. 
Beginning in the Summer, 2011, a collaborative interaction b~tween Bar 
Ilan University and Yeshiva University enabled SCW and Yeshiva Colle~e 
(YC) undergraduates to intern in research laboratories in Bar Ilan Uni­
versity and, thereby, to spend a summer in Israel. In the summer 20~ 1, 10 
sew undergraduates participated in this summer laboratory e~penence, 
now termed the YU/Bar Ilan Summer Research Program. The science fac­
ulties actively encourage the science majors to apply for competitive un­
dergraduate research internships, locally, nationally, and internationally. 
Although the COVID-19 pandemic limited undergraduate summer re­
search opportunities, many students overcame this obstacle.' In the su~­
mer of 2021, an additional 20 SCW students were involved In research m 
a variety of laboratory facilities, including on-campus at SCW and Yeshi­
va College, and at Albert Einstein College of Medicine (AECOM), The 
Rockefeller University, Ferkauf Graduate School of Psychology, and the 
Health Careers Opportunity Program at the Rusk Institute for Rehabili­
tative Medicine, NYU. Undergraduates majoring in computer science re­
ceived summer internships at Amazon Web Services. The pandemic put a 
damper on summer research internships, as SCW usually averages between 
60-70 students accepted into summer undergraduate research internships. 

The Jewish Foundation for Education of Women (JFEW) Fellowship Pro­
gram now marks its thirteenth year, with over 120 graduates of the pro­
gram. The }FEW Program was inaugurated in the 2009-2010 academic 
year, with a select group of ten participating students with interests in the 
sciences. Each subsequent year, an additional cohort of students joined 
the program. The 2017-18 academic year marked the first in which the 
}FEW Program was expanded to support both science- and liberal arts-fo­
cused students. Highlights of the }FEW Program include a partial schol­
arship, a stipend for a summer research internship, a stipend to support 
professional conference attendance, one-on-one mentoring by a faculty 
member, and an enrichment program that provides workshops on aca­
demic and professional development. Since its inception, JFEW Fellows 
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have obtained internships in a variety of fields of including psychology, 
cancer cell biology, veterinary medicine, neurobiology, healthcare, mo­
lecular biology, computer science, biochemistry, and sociology. The Fel­
lows have interned in prestigious institutions, including the University of 
Chicago, Emory University, AECOM, The Rockefeller University, Johns 
Hopkins University, Harvard Medical School, Rutgers University, New 
York University, Yale University, Barrow Neurological Institute, Hadas­
sah Hospital, Bar Ilan University, Weizmann Institute, Tel Aviv Univer­
sity, and in industry, Citromax. Several of the JFEW students have tak­
en leadership roles in forming and/or leading the Neurobiology Club, 
the Genetics Club, the Optometry Club, and the Medical Ethics Society. 
Graduates of the program are currently pursuing careers in various sci­
ence and health-related fields: medicine, dentistry, physical therapy, oc­
cupational therapy, nursing, public health, biomedical engineering, math 
education, food science, psychology, and veterinary medicine. The }FEW 
Program provides participants with, in addition to the above, a built- in 
network and support system of like-minded peers, graduates, and faculty. 

The Jewish Foundation for Education of Women (JFEW) Fellowship Pro­
gram now marks its tenth year, with over 70 graduates of the program. 
The }FEW Program was inaugurated in the 2009-2010 academic year, with 
a select group of ten participating students with interests in the sciences. 
Each subsequent year, an additional cohort of students joined the program. 
The 2017-18 academic year marked the first in which the JFEW Program 
was expanded to support both science- and liberal arts-focused students. 
Highlights of the JFEW Fellowship Program include a partial scholarship, a 
stipend for a summer research internship, a stipend to support profession­
al conference attendance, one-on-one mentoring by a faculty member, and 
an enrichment program that provides workshops on academic and profes­
sional development. Since its inception, JFEW Fellows have obtained in­
ternships in a variety of fields of including psychology, cancer cell biology, 
veterinary medicine, neurobiology, healthcare, molecular biology, comput­
er science, biochemistry, and sociology. The Fellows have interned in pres­
tigious institutions, including the University of Chicago, Emory University, 
AECOM, The Rockefeller University, Johns Hopkins University, Harvard 
Medical School, Rutgers University, New York University, Yale University, 
Barrow Neurological Institute, Hadassah Hospital, Bar Ilan University, Tel 
Aviv University, and in industry, Citromax. Several of the JFEW students 
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have taken leadership roles in forming and/or leading the .Neuro~iology 
Club, the Genetics Club, the Optometry Club, and the Medical Ethics. So-

. ous ciety. Graduates of the program are currently pursuing careers In van 
science and health-related fields: medicine, dentistry, physical therapy, oc­
cupational therapy, nursing, public health, biomedical engineering, math 
education, food science, psychology, and veterinary medicine. The JFEW 
Program provides participants with, in addition to the above, a built-in 
network and support system of like-minded peers, graduates, and faculty. 

The Department of Mathematical Sciences and the Department of Phys­
ics owe to the illustrious tradition in mathematics and physics at Yeshiva 
University, whose notable alumni and former faculty include Paul Dirac, 
Roger Penrose, Freeman Dyson, and Hillel Furstenberg. Today's B.A. pro­
gram, M.A. program, and Ph.D. program, continue offering a high-class 
education, providing preparation for careers in technology, finance, eco­
nomics, business, or academia. A personalized curriculum, integrated re­
search and training, and one-on-one mentoring are keys for our students' 
success. We also offer a variety of enrichment activities at SCW, includ­
ing the math club, "No Limits", city wide seminars in Dynamical Systems 
and/or Mathematical Physics, and the Physics Colloquium. Graduates 
of our programs have been employed by Google, Goldman Sachs, Citi­
group, Merrill Lynch, and Bank America, or pursued advanced degrees 
in physics, mathematics, engineering, computer science, and even law 
at Harvard, Yale, MIT, Princeton, Columbia, and New York University. 

The mission of the Department of Computer Science is to prepare students 
for employment in various fields of computer science and/or to pursue ad­
vanced studies in computer science. In addition to covering fundamentals 
of Computer Science theory and practice, department courses help stu­
dents maximize their portfolios of significant coding projects. The courses 
are structured to expose students to a variety of programming languages 
in a broad range ofapplication areas. Students who complete this program 
should be well versed in the disciplines of object-oriented design and de­
velopment, the architectures of software and hardware systems, the theory 
and practice of programming language technology, the construction and 
use of data structures and algorithms for the solution of large-scale com­
puting problems, and the theory and application of database systems. There 
is a strong emphasis in the Department on preparation for challenging jobs 
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in industry - our faculty and adjuncts come from positions of intensive 
industrial experience and leadership. Students in the department are in­
volved in Computer Science outside the classroom - through an active 
ACM-W chapter, by participating in regional and national hackathons, and 
by working in internships at well-known firms, such as Google, Facebook, 
Microsoft, Palantir, Goldman Sachs, and many others. Honors students in 
our program work with faculty on computational research projects, pre­
paring them for graduate level work, and/or prime industrial positions. 

The Department of Psychology offers an Honor's Research Seminar for 
upper-level psychology majors. As part of this seminar, students are in­
volved in ongoing research projects, either at sew or at off-campus sites, 
such as the Ferkauf Graduate School, NYU Medical Center and Mt. Si­
nai School of Medicine, among others, and are supervised by an on-site 
investigator for 6 hours/week for 12 weeks. The primary requirement 
for the course is a comprehensive literature review and/or scientific re­
port of the students' research projects, as well as a class presentation. The 
combination of internship and seminar allows the students to gain prac­
tical experience in literature review, data collection and management, 
and scientific writing and oral presentations. Students attending grad­
uate programs in Clinical Psychology have identified the research semi­
nar as being particularly helpful in preparing them for graduate school. 

To meet growing student interest in the neurosciences, programs in neu­
robiology were instituted by a collaborative interaction between the De­
partment of Psychology and the Department of Biology. In these pro­
grams, students complete a prescribed combination of courses in biology 
and in psychology (with each Department emphasizing its own require­
ments) and upon successful completion of the program, the designation 
"concentration in the neurosciences" is included on the college transcript. 

The Speech Pathology/Audiology Department provides the academ­
ic and pre-clinical experiences to begin graduate studies, either for an 
M.S. in speech pathology or a Ph.D. in audiology. As part of the "ex­
tra-curricular" activities of the Department, students edit, manage and 
publish a journal, reflecting either a unique research project or a litera­
ture review. The topics include speech language pathology, audiology, 
or speech and hearing science. Some students participated in a research 
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project involving dysphagia and dysphonia associated with anterior cer­
vical spine surgery. These students were part of a project conducted at 
the North Shore Hospital, reviewing patient data and research materi­
als. The Speech Pathology/ Audiology Club hosted renowned profession­
als to address clinical experiences, research projects, and career issues. 

A specific objective of the science departments at SCW, in addition to nur­
turing the highest level of academic achievement, is to provide students 
with opportunities for leadership roles. Upper-level students may be ap­
pointed to positions as Teaching Assistants (TAs) for laboratory sections 
and as Recitation Instructors to review materials for the lecture sections 
of the science courses. Student-led clubs, such as the Biology Club, the 
Chemistry Club, the Physics Club, the Physical Therapy Club, the Psychol­
ogy Club, the PreMed Club, the PreDent Club, the Occupational Thera­
py Club, the Pharmacology Club, the Nutrition Club, the Global Health 
Club, the Pre-Engineering Club, the Nutrition Club, the Bikur Cholim 
Club, etc., provide opportunities for students to gain skills in organizing 
events and in coordinating social functions. The 2010-20 11 academic year 
saw the birth of four new clubs, the Nursing Club, the Genetics Club, the 
Optometry Club, and the Neuroscience Club. The Public Health Club was 
launched during the 2011-2012 academic year; beginning in the fall se­
mester 2016, the college instituted a minor of public health. The Physician 
Assistant Club was started in the 2012-2013 academic year to spur interest 
in an increasingly popular field. These Clubs often invite outside speakers 
to lecture and to conduct question-and-answer sessions on a variety of in­
teresting topics. Due to the pandemic, in-person events were shelved after 
March, 2020, but the Clubs rose to the occasion by organizing informative 
Zoom events and webinars. The Nursing Club has in the past held anum­
ber of particularly well-attended events, including an information session 
with admissions officers from the nursing programs at Columbia Univer­
sity, Fairleigh Dickinson University, NYU and Pace University. It later or­
ganized a guided tour of the NYU College of Nursing. The Nursing Club 
also held a joint information session with the Physician Assistant Club in 
December 2018. The Occupational and Physical Therapy Clubs likewise 
joined forces during the fall 2018 semester to run a career panel of Stern 
alumni in their respective fields. In February 2019, the OT Club invited 
Nicolaas van den Heever, the founding director of the new Yeshiva Univer­
sity Occupational Therapy Doctorate ( OTD) program, to speak about this 
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exciting new program at the Katz School of Science and Health. In May 
2021, the Physician Assistant Club organized a well-attended webinar with 
Sharon Verity, the director of the new PA program at the YU Katz School. 
These student-run clubs provide students with the opportunity to develop 
the social and professional skills needed to succeed in their future careers 
~nd provide networking opportunities with Stern College alumni already 
m the field. The YU Career Center plays a vital role in carrying out this goal 
and organized a well-attended Allied Health Fair in April 2019, at which 
Stern alumni from the aforementioned professions provided guidance and 
counsel to current students interested in these fields. In April 2021, the 
Career Center conducted a virtual career panel with Stern alumni from the 
fields of nursing, occupational and physical therapy and physician assistant. 

SURGE, the Student Undergraduate Research Group Exchange, is a facul­
ty-sponsored, student-led club that gives students the forum to present their 
research as a seminar before their peers and the science faculty. The goals 
of this faculty-initiated club are to encourage and foster research and the 
exchange of research information. Meetings are held once a month, usual­
ly with two or three students presenting Power Point professional seminars. 
~acuity ~embers also use these meetings to inform students of upcoming 
mternsh1ps and fellowship opportunities. Because of the COVID-19 pan­
demic, SURGE meetings were suspended in the 2020-2021 academic year. 

Each Fall semester, the science departments jointly sponsor a research 
poster competition in which students present their work. The posters, 
and more importantly the student's understanding of her project and 
the extent of her hands-on participation, are evaluated by the science 
faculty and winners are selected to present at a national meeting of the 
American Chemical Society. The costs of attending the meeting, in­
eluding transportation and hotel, are underwritten by the Dean's Of­
fice, sew, and by faculty research grants. This poster competition, can­
celed in the Fall, 2020, is scheduled to resume this Fall semester, 2021. 

The SCW Chemistry Club, a student affiliate chapter of the Ameri­
can Chemical Society (ACS), was awarded a Community Interaction 
Grant from the ACS for the 2018-2019 academic year. The funded pro­
posal described a continuation of educational outreach activities at an 
elementary NYC public school on the Lower East Side. In the Fall se-
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mester 2020 the ACS awarded the SCW Chemistry Club the Honor­
able ~entio~ Chapter Award for its activities. Participation in the SCW 
Chemistry Club, and affiliation with the undergraduate prog~ams ~f­
fice at the ACS, provides our students with invaluable ~xpene~c.e. m 
grant proposal writing, budget allocation, and grant reporting activities. 

SCW graduates attending AECOM for their medical education a~e eligible 
to apply for Anne Scheiber Fellowships. This unique award provides up to 
full tuition scholarships based on need for four years of medical training 
(see "Anne Scheiber Fellowship"). This award has been granted to over ISO 

graduates of sew. 

Students considering careers in the various allied health fields (for exam­
ple, occupational and physical therapy) or in engineering may wi~h to ~~n­
sider one of our several combined degree programs with other universities. 
In the spring term of 2009, Yeshiva University entered into a cooperative 
agreement with the NYU Steinhardt School of Culture, Education, and 
Human Development, designed to expand opportunities for students to 
prepare for a career in teaching math and science at the e!ementary a~d 
high school levels. During the fall of 2010, Stern College signed an artic­
ulation agreement to implement a combined program with the NYU Col­
lege of Nursing. Students interested in this program pu.r~ue a s~a~ed major 
that leads to the completion of the necessary prereqUisites Within five se­
mesters for those who study for a year abroad in Israel (or seven semesters 
for those who come directly to Stern College after high school). If they are 
accepted to the program, they receive a B.A. from Stern College upon com­
pletion of their first semester at the NYU College of Nursing. Once they 
have successfully completed the IS-month accelerated program at NYU, 
they are awarded a BSN from their nursing school. This excellent new pro­
gram has already admitted ten classes of sew students and has been the 
basis of a productive and long-term partnership between Stern College and 
the NYU College of Nursing" (see "Combined Programs"). The most re­
cent class of 12 admitted students, entered NYU via the joint program in 
January, 2021. For students interested in nutrition, a shaped major option 
exists. Students in their senior year may take up to 12 credits in approved 
nutrition courses at NYU towards their shaped major. These courses 
will also count toward the DPD sequence requirements at NYU should 
the student continue in that program after completing her BA degree. 
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An important focus of sew is to educate the next generation of Jewish 
women for leadership positions in their professions and communities. 
Our commitment to the YU mission of Torah U'Madda is mirrored in 
the daily lifestyles of our students and thereafter in their future roles as 
professionals. Stern College students have academic strengths in both 
general and Jewish studies; the fusion of these worlds is evident in the 
student publication, Derech HaTeva, a Journal of Torah and Science. This 
sew publication is distributed nationally and internationally and has re­
ceived much praise for its level of Torah/science scholarship (see "Derech 
HaTeva:' for a listing of articles that appeared in volumes 1 through 2S). 

Specific faculty members are assigned roles to provide an intensive in­
volvement in guiding students with their career choices and specifical­
ly in assisting with the application process. Dr. Brenda Loewy, director 
of the Office of PreHealth Advisement, has been joined by Dr. Chaya 
Rapp, to assist those students interested in careers in medicine, dentist­
ry, optometry, veterinary medicine, and pharmacy. Mr. Jeffrey Mollin's 
focus is those students interested in careers in physical therapy, occupa­
tional therapy, physician assistant, nursing, and nutrition and Dr. Har­
vey Babich assists those interesting in a career in genetic counseling. 

In the Fall semester, 20 I2, SCW alumni, now medical students in AE­
COM, initiated The Stern-Einstein Mentorship Program (affectionately 
known as the "Big Sister Mentor Program"). The intent of this program 
was to connect pre-med or pre-health undergraduates with sew alum­
ni at AECOM, who will guide the undergraduates in the medical school 
application and interview processes, as well to be available to answer sim­
pie questions that will save time and prevent unnecessary frustration. This 
program is now beginning its fourth year and has met with much success. 

Dr. Loewy organized several seminars in which the guest speakers pro­
vided valuable insights into the various professions, as well as information 
on the admissions process to their graduate and professional programs. 
This past year, the sew and Yeshiva College (YC) pre-med clubs orga­
nized the annual Medical/Dental School Fair in which admission directors 
and officers from allopathic and osteopathic medical schools, as well as 
from American medical student programs in Israel, and Dental Schools 
attended. The location of the annual fair is alternated between the Wilf 
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h . t 'twas held at the Campus (YC) and Beren Campus (SCW); t IS pas year 1 

Beren Campus. Each school had its own booth, thereby allowing stud~nts 
. k t' and gain insight Into to approach the representative and to as ques Ions . 

the school. This year, the following schools were present at the fair: rep-
resenting the American Allopathic Medical Schools were Hofstra, Stony 

. . 0 th · Medical Schools Brook, Rutgers; representmg the Amencan steopa IC . . 
were NYITCOM and TouroCOM; representing the Israel Amencan Medi-
cal Student Programs were Sadder, and Ben Gurian, representing the Den­
tal Schools were NYU and Univ of Pennsylvania. Also in attendance were 
Touro College of Pharmacy and New York College of Podiatric Medicine. 

In the 2011-2012 academic year, Dean Karen Bacon initiated the "Deans' 
Scholars Academic Enrichment Program:' This Program offers those out­
standing students in Yeshiva University's undergraduate schools an oppor­
tunity to participate in one of three cooperative programs. The progr.am 
of particular interest to science majors is the "Frontiers .in B!omed1cal 
Science: Theory and Practice:' This project is under the directiOn of D~. 
Edward Burns, Executive Dean of the Albert Einstein College of Medi­
cine. The seminar meets six Fridays during the semester at AECOM and 
features leading biomedical scientists and their research. A second pro­
gram, "Frontiers in Contemporary America.n La~:', is un~er ~he direction 
of Vice Dean Melanie Leslie of Yeshiva University s BenJamin N. Cardo­
zo School of Law. This exciting enrichment program meets at Cardozo 
School of Law six Fridays during the Spring semester for two hour ses­
sions and is led by Cardozo faculty. Scholars discuss the ways that the 
U.S. legal system resolves disputes and addresses fundam~ntal questio~s 
of ·ustice through legal reasoning and processes. The third program IS 

J . d. . 
Frontiers in Psychology. This enrichment program, organize In conJunc-
tion with Dean Lawrence Siegel of Yeshiva University's Ferkauf Graduate 
School of Psychology, is an undergraduate program at the Ferkauf Cam­
pus. Scholars attend two-hour Friday seminars six times during the se­
mester, led by Ferkauf faculty during the Fall semester on campus. The 
program aims to expose students to a spectrum of ~elds and specialties 
within psychology and to show students how the fields practitioners eval­
uate and address current societal issues using the science of psychology. 
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Department of Biology 

Faculty: Anya Alayev, Ph.D.; Harvey Babich, Ph.D.; Bill Bassman, M.S.; 
John Galin, Ph.D.; Brenda Loewy, Ph.D.; Jeffrey Mallin, M. Phil.; Jennifer 
Odien, Ph.D.; Alyssa Schuck, Ph.D.; Margarita Vigodner, Ph.D.; Richard 
Weiss, M.D. 

The Department of Biology offers a wide range of courses provid­
ing students with a thorough grounding in the fundamentals of mod­
ern biology, as well as exposing them to the cutting-edge areas of 
biomedical research. Course offerings include Cancer Biology, Cell 
Biology, Genetics, Human Anatomy, Human Development, Human 
Physiology, Immunology, Kinesiology, Medical Biochemistry, Microbi­
ology, Molecular Biology, Musculoskeletal System, Neurobiology, Nutri­
tion, Pharmacology, and Reproductive Biology, as well as Journal Club. 

The Biology Department offers 3 tracks leading to a B.A. in Biology. Track 
# 1 is the traditional course load for a B.A. in biology offered and requires 
completion of Principles of Biology I and II and 20 credits of advanced 
courses in Biology, of which four of the courses must be 4-credit lecture/ 
laboratory courses. Also offered by the Biology Department are rigorous 
programs focusing on a concentration in "molecular and cellular biology" 
(track #2) and on a "concentration in neurobiology:' Upon completion of 
the appropriate track of study, either the phrase "concentration in cell and 
molecular biology" or the phrase "concentration in the neurosciences" is 
noted on the college transcript. To accommodate the science requirements 
for non-science majors, the 3-credit course, Human Genetics, is offered. Be­

ginning Spring semester, 2015, a Journal Club course was incorporated into 
the offerings in the Biology Department. Journal Club courses are taught 
by Stern alumni, usually 4th year med students at Albert Einstein College 
of Medicine (AECOM) or doctoral students in the Ph.D. program at Sue 
Golding Graduate Division of Biomedical Sciences, AECOM. The topics of 

the Journal Club course are varied and have included "Infectious Diseases 
and Vaccinations:' "Preventive Medicine:' Women's Health: Epidemiolo­
gy Studies:' "Oncology:' "Immunology and Disease:, and "Biomechanics:' 

Dr. Brenda Loewy, a faculty member of the Biology Department and 

the recipient of the 2008, Dean Karen Bacon Award for a Senior Facul-
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d · H r directive is to guide 
ty Member, is the college's Pre-Health A_ vtsor. e d odiatry 
students interested in medicine, dentistry, optometry, ~n D p L wy 
through the application process. To accomplish these goa s,. r. oeb 

. · The overwhelming num er 
organizes a series of wide-rangmg semtnars. 't t 

. . d . t d optometry, necessi a -
of students interested in medtctne, en tis ry, an d B. 
ed the recruiting of Dr. Chaya Rapp, Department of Chemistr~ an t IO~ 
chemistry, to join the Office of Pre-Health Advisement .. An tmpofr Man 

d . t ff s the appmntment o r. addition to the pre-health a v1sement s a wa d 
Jeffrey Mollin, a member of the Biology Department, .to guide stu ::t~ 
with career goals in nursing, physical therapy, occupational therapy, 
physician assistant. Mr. Mallin was the recipient of the 2017 ~ean ~;r­
en Bacon Award for a Senior Faculty Member. Dr. Harv~y Babich gut es 
those undergraduates interested in a career as a genettc counselor. Dr. 
Alyssa Schuck, faculty member of the Biology Departme~t, heads the 
Jewish Foundation for Education of Women (JFEW) Sctence Fellow­
ship and guides students participating in this program. Dr. Schuck was 
selected as the Senior Class Professor of the Year, 2013, 2014: 20.16, and 
2018 and the Professor Recognition Award for General Studies tn May, 
2019. In 2016, Dr. Schuck received the Dean Karen Bacon Faculty Award. 

Volume 25 of Derech HaTeva. A Journal of Torah and Science, was 
published in the Spring semester, 2021. This issue include~ m~~­
uscripts authored by 10 undergraduates, as well as the .artlcle, Is 
there a place for prehistoric man within the Torah? The _vtew of one 
European gadol, Rabb Israel Lipschitz:' by D~ .. Babich. In the 
Spring semester, 2019, Dr. Babich was a reciptent of the Se­
nior Class Professor Award of graduating class of May, 2019. 

Faculty of the Biology Department initiated the Emer~ency Medical Tech­
nician Training Program for pre-health SCW and Yeshtva College (YC) un­
dergraduates, along with the formation of the_ SCW-EMS and ~heY~-EMS. 
An $8,000 scholarship is awarded to students tn need of financial assistance. 
The EMS is operating as an extension of Ezras Nashim volunteer emergen­
cy response service; the on-campus EMS became operational May, 2019. 

Dr. Margarita Vigodner, Professor of Biology, and Dr. Anya Alayev, 
a Clinical Assistant Professor of Biology, have put the Biology De­
partment on the "research map:' as attested by their record of pub-
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lishing scientific research manuscripts in prestigious scientific 
journals. Dr. Vigodner holds a secondary appointment at the rank of As­
sistant Professor in the Developmental and Molecular Biology at AECOM. 

Dr. Vigodner's past research support included the NIH, NICHD: Aca­
demic Research Enhancement Award 1R15HD067944-01A1; "Regulation 
of Spermatogenesis by sumoylation;" extended untill/11/2015 as an NIH; 
NICHD Administrative Supplements to Recover Losses Due to Hurri­
cane Sandy. Through support by the Mitrani Foundation, in the Summer, 
2015, the Vigodner laboratory was fully renovated. In addition, the Mitrani 
Foundation provided a small grant to support student research. In June, 
2019, the Biology Department was extremely proud to congratulate 
Professor Vigodner on receiving a 3-year Rl5 grant in the amount of 
$450,000 from the Eunice Kennedy Shriver National Institute of Child 
Health and Human Development. The title of the research project is 
"Cell-type specific inactivation of sumoylation during mouse spermato­
genesis:' In the Fall semester, 2018, Dr. Vigodner was awarded the Doris 
and Ira Kukin Chair in Biology. In 2020, Dr. Vigodner authored the man­
uscript, "Identification of sumoylated targets in proliferating mouse sper­
matogonia and human testicular seminomas, Asian J. Urol., 22:569-577; 
T. Schwartz and R. Levy, SCW undergraduates, were listed as coauthors. 
Dr. Anya Alayev oversees the NIH grant, 1R15CA220021-01: "Target­
ing Estrogen Related Receptor alpha in triple negative breast cancer. She 
presented an abstract of her research as the 2021 AACR annual meeting, 
entitled "Ras-Raf-MEK-ERK signaling pathway: A novel target of ERRa 
and tamoxifen in TNBC cells," and authored by David Musheyev, Adi 
Ronen. Miriam Lattin, and Anya Alayev (underlined names are SCW un­
dergraduates). Dr. Alayev is on the advisory board for JOWMA- Jewish 
Orthodox Women's Medical Association. Dr. Alyssa Schuck's research in­
terests involve the response of human oral cancer cells to nutraceuticals. 

Drs. Vigodner, Alayev, and Schuck actively recruit SCW undergraduates 
to join their research. The focus on cutting-edge research by the Biology 
faculty has been the driving force in the publication of numerous man­
uscripts in peer-reviewed scientific journals. The college has confidence 
in the continued excellence of its research faculty and has recently in­
vested funds for the purchase of a camera for Dr. Vigodner's epifluores­
cence Nikon microscope, as well as a Biorad gel documentation station. 
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The Vigodner Lab (summer, 2021). Tania Kiesel (SCW), Manveet 
Nanda (Katz School, YU, biotechnology program), Kayla Perlmut­
ter (SCW), Dr. Amitabha Sengupta (Research Associate), Shanza 
Baser Tariq (Katz School, YU, biotechnology program), and Dr. 

Margarita Vigodner (PI) 
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The Alayev Lab (summer 2021). Esther Miller (SCW), Shana 
Erblich (Rutgers Univ.), Rachel Khaimchayev (Aldephi Univ.), 
Dr. Anya Alayev (PI), Elisheva Miller (SCW), Natania Birnbaum 
(SCW), and David Musheyev, M.D. (post-doctoral fellow). 

To put the pandemic behind us, on July 26,2021, the Biology 
Department sponsored the seminar, "Post-Covid-19 Summer, 
2021 Symposium on Undergraduate Research." Summer research 
interns, both in SCW and in Yeshiva College, participated in a joint 
program focusing on individual research accomplishments. The 
student presenters included: Kayla Perlmutter, Tania Kiesel (the 
Vigodner Lab, SCW), Elisheva Miller, Esther Miller, Natania Birn­
baum (the Alayev Lab, SCW), Michael Gerber, ,Avishai Samouha 
(the Maitra Lab, YC), Nicole Soussana, Jeremy Purow, Eliezer 
Heller (the Steinhauer Lab, YC), Asher Junger (the Murthi Lab, 

YC) and Maayan Hirschkorn (the Rusk Institute for Rehabilitative 

Medicine). Also presenting were Shanza Baseer Tariq and Manveet 
Nanda (Katz School, YU). 
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Department o_f Chemistry 
and Biochemistry 

James Camara, Ph.D., Jinzi Deng, Ph.D; Ran Drori, Ph.D; Donald Estes, 
Ph.D.; Jianfeng Jiang, Ph.D.; Chaya Rapp, Ph.D.; Rosalyn Strauss, Ph.D. 

In keeping with the approach to science education at SCW, the Department 
of Chemistry and Biochemistry offers a series of high level courses, ~p­
portunities for undergraduate research, and extracurricular programming 
to foster an enthusiasm for science and an interest in scientific research. 

The Department of Chemistry and Biochemistry offers maj~rs in b~th 
Chemistry and Biochemistry. In fall of 2019, the Biochemistry maJor 
was revised and updated. A new course, called Biochemistry and Mo­
lecular Biology was added to provide students with a more focused and 
thorough background in Biochemistry. The Biochemistry major is rig­
orous and attracts a talented and motivated group of students, particu­
larly those headed to medical school or Ph.D. programs in the sciences. 

Graduates of the Chemistry and Biochemistry majors have gone on to 
medical, dental, optometry, and law schools, and careers in science edu-
cation. Several have entered prestigious Ph.D. programs in the biomedi- t;Miiii-:11· --~ 
cal sciences, at the Tri-institutional Weil Cornell/Rockefeller/Sloan Ket­
tering program, Sloan Kettering graduate program, and the Sue Golding 
graduate division of the Albert Einstein College of Medicine (AECOM). 

The courses in our department are continuously being updated to keep 
pace with current scientific discovery and new technology. In our Honors 
General Chemistry course, students read articles from current scientific 
literature related to course content. Courses in analytical chemistry and 
biochemistry incorporate experiments that are related to the instructors' 
research interests allowing content to be taught in the context of current, 
cutting edge, and biologically relevant research. State of the art instrumen­
tation including a nuclear magnetic resonance spectrometer, an automatic 
titrator, a multimode plate reader, data acquisition software and probes, 
and molecular modeling software, have been integrated into laboratory 
courses on all levels so that our students are trained in the use of current 
laboratory technology. The department also offers a Science Fundamentals 
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course which is popular among students pursuing education or 
business degrees, and a Chemistry for non-majors course which 
serves students entering the allied health fields. These courses focus 
on chemistry as it relates to the world around us and contemporary 
environmental issues. 

The Drori laboratory's main focus is the study of ice-binding proteins 
(or antifreeze proteins), which aid a variety of organisms to survive in 
subfreez-ing temperatures. A unique combination of sensitive 
temperature control and a fluidic system allows for the cutting-edge 
capability to study the in-teraction of molecules with microscopic ice 
crystals. This advanced instru-mentation is coupled with a collaboration 
with researchers from Canada, the Netherlands and the US, who 
supplied the purified antifreeze proteins. A recent research paper, 
published in the Journal of Physical Chemistry B, studied the 
acceleration of ice growth by antifreeze proteins and in-cluded an 
undergraduate student in the authors list (Elana Apfelbaum). Another 
manuscript is currently under review in the journal ChemPhy-sChem 
and includes a student author (Tamar Soussana). During the 2020-2021 
school year, 4 students have been working in the Drori lab, includ-ing 
Atara Neugroschl, who· recevied the 2021 Kresse} award, and Tamar 
Soussana, who presented her poster at the national ACS meeting (virtual). 

The department supports extra -curricular activities that enhance stu­
dent interest and appreciation of chemistry and science in general, both 
on campus and in the broader community. The Stern College Chemistry 
Club is a student affiliate of the American Chemistry society and is advised 
by Don Estes and Chaya Rapp. The club received an Honorable Mention 
Chapter Award for its 2019-2020 activities from the American Chemi­
cal Society. In addition to hosting several events on food chemistry, the 
club's theme for the year, the club members attended a virtual outreach 
program at the New York Hall of Science and hosted a virtual career pan­
el discussing careers in industry and research for chemistry/biochemistry 
majors. Below, students gather in-person for an event where a chemist 
speaks about flavor chemistry and host a zoom meet discussing careers. 
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Department of Computer Science 

Chair: Alan Broder, Clinical Professor 

Joshua Waxman, Assistant Professor 
Ari Shamash, Adjunct Assistant Professor 
Lawrence Teitel man, Clinical Assistant Professor 

The Computer Science program at Stern College for Women stresses 
both the practical and theoretical aspects of computing, preparing stu­

dents for employment in various fields of computer science and to pur­

sue graduate studies. There is a strong emphasis in the department on 
preparation for challenging jobs in industry - our faculty and adjuncts 
come from positions of intensive industrial experience and leader­

ship. In addition to covering fundamentals of Computer Science theo­

ry and practice, the department strives to help students maximize their 
portfolios of significant coding projects, via course requirements and 
through extracurricular activities such as hackathons and internships. 

For highlights of a few notable semester capstone projects from our 
COMP 1300 - Introduction to Computer Science course see the 

screen shots below, and the video at http:/ /demoreel.sterncs.net/ 

While these projects seem to be just games, the video demonstrates 
how much can be accomplished in just a first semester of CS. The se­

mester projects are an inspirational stepping stone to further CS 

learning, and indeed many of our COMP 1300 students move on 

to more advanced learning and in Com puter Science . 
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Simulation of Diffusion Across a Cell Membrane 

Tova Narrowe 

In the CS degree program, students gain experience with a va­

riety of programming languages including Python, Java, Javas­

cript, R, Go, and C/C++, while learning how to develop applica­

tions for Linux, web, and cloud platforms such as Hadoop and Spark. 

In 2018, the CS department was the recipient of major private and pub­

lic grants to build a collaboration lab and technology classrooms for 

Computer Science students at the Beren campus. The new spaces, op­

erational in the Fall of 2021, emulate similar collaboration spaces in 

top technology companies, including floor-to-ceiling writable and 

projectable glass walls, flexible furnishings, and large screen displays. 

The new Mitrani collaboration lab - Fall 202 1 
(architect rendering) 
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Stern's Computer Science program is ideally situated near. the 
heart of Manhattan's "Silicon Alley': convenient to recruite~s 
from major financial and tech employers. Stern. Comput~r Sci­
ence students have recently been sought and hired for Intern­
ships and post-graduation employment by premiere employers 
such as Microsoft, Palantir, Face book, Goldman Sachs, Am­
azon, Naval Research Laboratory, MITRE, JPMorgan, UBS, 
Nomura, Avvir, TD Bank, Broadridge, Avanade, and Google. 

The department also offers the Professor Thomas Otway Memor~­
al Scholarship for exceptional students who choose Computer Sci­
ence as their major, established in memory of the beloved Professor. 

Students in the department run a chapter of ACM-W, the in­
ternational Association of Computing Machinery - Women's 
division. In 2019, Stern ACM-W members ran a "tech Shah­
bat" bringing together CS students and Stern faculty for com­
munity building and tech-themed Torah learning. Stern stu­
dents are key members of the operation of the city-wide Invent 
YU hackathon, and have also been participants in the nation­
wide jHacks hackathon held at the University of Maryland Hillel. 

The ACM-W chapter also offers frequent events throughout the 
year, such as guest lecturers by computer scientists from promi­
nent companies, resume workshops, networking events, and coding 
practice sessions. Stern CS students are committed to helping oth­
er women develop as computer scientists, and frequently serve as 
peer tutors and teaching assistants in the department, they volun­
teer at local high schools, and are leaders of high school tech events. 

High-achieving students in the S Daniel Abraham honors program 
will also benefit from an enriched CS educational experience. As part 
of the honors program, students complete an honors research program 
and thesis with the mentorship of a CS department faculty member. 
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Department of Physics 

Mark Edelman, Ph.D., Clinical Associate Professor 
Emil Prodan, Ph.D., Professor 

Lea Ferreira dos Santos, Ph.D., Professor 

~e Physics Department at Stern College for Women (SCW) 
aims . at educating its students of education through research. All 
faculties pursue an active research agenda, being constantly invited to 
pre~ent their findings in conferences and workshops, and 
ha':ng their articles published in prestigious scientific journals. 
Their works have been highlighted on several occasions and awarded 
major research grants. The exposure to such cutting-edge sci­
ence and the atmosphere of discovery both play a major role in the 
formation of our undergraduate students and their future career plans. 

St~rn College students who are interested in physics, physical 
scie~c.es or . engineering have several opportunities to actively 
participate In faculty research. The Physics Department is 
always seeking new students interested in doing first class research. 
They can choose from a variety of projects and work under the 
guidance of the physics department members. Stern physics students 
undertake research during the summers and throughout the year. 
They . are co-authors in wrefereed articles published in physics, 
chemistry, and materials science journals, and they pres­
ent their results at national and international science meetings. 

Below are the highlights of our Physics Department (2020-2021): 

Summary of Research (2020-2021) 
3 grants (2 NSF,l Simons Foundation): US$ 872,476 
29 peer-reviewed articles 

34 invited talks + 4 contributed talks by Stern students 
2 organized conferences 
1 postdoctoral fellow 

8 research undergraduate students 
1 honor thesis; 1 Kressel scholar 

21 



(a) Dr. Mark Edelman 

Publications 

1) M. Edelman, "Evolution of Systems with Power-Law Memory:. Do ,';:e 
Have to Die? (Dedicated to the Memory of Valentin Afraimov1ch) In 
C. H. Skiadas and C. Skiadas (eds.), Demography of Population Health, 
Aging and Health Expenditures, 65-85, Springer, August 23, 2020. 

2) M. Edelman, "Cycles in Asymptotically Stable and Chaotic Fractional 
Maps': Nonlinear Dynamics, https://doi.org/10.1007/s11071-021-
063 79-2, 2021; ariv:20 10.12924. 

Invited talks 

1. May 25-25, 2021; International joint meeting on Recent Advanc~s in 
Nonlinear Science Marseille, France (online) (https://nscct20.scien­
cesconf.org/program); Plenary talk "Cycles in integrable and chaotic 
fractional systems': 

2. March 20-21 AMS Spring Eastern Sectional Meeting. Co-organizer and 
moderator of the Special Session on Fractional Calculus and Fractional 
Differential/Difference Equations. 50 min talk: "Chaos and asymptot­
ically cyclic sinks in fractional maps': https:/ /www.ams.org/meetings/ 
sectional/2284_program_ss 19.html#title 

3. March 15-19, 2021, APS March Meeting, Session L14: Evolutionary 
and Ecological Dynamics; M. Edelman and R. Jacobi, Oral presenta­
tion "Power-Law Memory in Living Species and the Distribution of 
Lifespans': 

4. Nov 23-25,2020, The 1st Online Conference on Nonlinear Dynamics 
and Complexity (http:/ /ndc.lhscientificpublishing.com/), Invited talk 
"Stability of discrete fractional systems and lifespan of living species': 

s. Nov 22, Co-organizer of the on-line mini-symposium Discrete Frac­
tional Dynamics and Its Applications (http:/ /ndc.lhscientificpublish­
ing.com/program/, Symposium 10), The introductory talk '1\symptoti­
cally cyclic sinks of fractional maps': 

6. Jun 9-12, 2020; 13th CHAOS 2020 International Conference, Florence, 
Italy (online) (http:/ /www.cmsim.org/ committeesplenary2020.html), 
Plenary talk "Evolution of Systems with Power-Law Memory: Do We 
Have to Die?, 
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Editorial Boards 

Fractional Calculus and Applied Analysis 
Journal of Applied Nonlinear Dynamics. 

Communications in Nonlinear Science and Numerical Simulations. 
Fractal and Fractional 

Students involved in research 
1. Rachel Jacobi 
2. Jonathan Mamet 
3. Avigayil Helman 
4.Chaya Meltzer 

Students' presentations 

March 15-19,2021, APS March Meeting, Session L14: Evolutionary and 
Ecological Dynamics; M. Edelman and R. Jacobi, Oral presentation 

"Power-Law Memory in Living Species and the Distribution of Lifespans': 

(b) Dr. Emil Prodan 
External funding 

Fonder: National Science Foundation (DMR 1823800) 
Period: 01/09/2019-01/09/2021 
Title: 

Amount: 
Topological Aperiodic Materials and Meta-Materials 
$378,000 

Peer-reviewed articles 

(total of8 published articles, 2 Phys. Rev. Lett and I Comm Physics) 
I) M. Rosa, M. Ruzzene, E. Pro dan, Topological gaps by twisting, in press 

Communications Physics (2021). 

2) E. Prodan, Fermionic Topological Order on Triangulations, Annals of 
Henri Poincare 22, 1133-1161 (2021). 

3)T. D. Kiihne, J. Heske, E. Prodan, Disordered Crystals from First Princi­
ples II: Transport Coefficients, Annals of Physics 421, 168290 (2020). 

4) W. Cheng, E. Prodan, C. Prodan, Experimental demonstration of 

dynamic topological pumping across incommensurate acoustic me­
ta-crystals, Phys. Rev. Lett. 125, 224301 (2020). 
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5) Y. Liu, E. Prodan, A Computer Code for Topological Quantum Spin 
Systems over Triangulated Surfaces, International Journal of Modern 

Physics C 31, 2050091 (2020). 

6) Y. Liu, Y. Liu, E. Prodan, Braiding Flux-Tubes in Topological Quantum 
and Classical Lattice Models from Class-D, Annals of Physics 414, 

168089 (2020). 

7) Y. Barlas, E. Prodan, Topological braiding ofMajorana-like modes in 
classical meta materials, Phys. Rev. Lett. 124, 146801 (2020). 

8) B. Leung, E. Prodan, Bulk-Boundary Correspondence for Topological 
Insulators with Quantized Magneto-Electric Effect, J. Phys. A: Math. 

Theor. 53, 205203 (2020). 

Organized conference 
1 )"C* -algebras, K-theories and Noncommutative Geometries of Cor­

related Condensed Matter Systems:' Simons Center for Geometry and 

Physics (May 2021). 

Invited talks 
9. 'Topological Insulators at Strong Disorder: lecture for the international 

seminar series Noncommutative Geometry and Physics, March 2021. 

8. 'Phason engineering for topological wave steering: lecture for the inter­

national MetaMat seminar series, Jan 2021. 

7. 'Noncommutative Geometry and Materials Science: lecture for the 
Global Noncommutative Geometry seminar, Jan 2021. 

6. 'Discovery in Materials Science via K-Theory and Non-Commutative 
Geometry: lecture for YU Mathematical Physics seminar, New York, 

Oct 2020. 

5. 'Innovation in Materials Science via K-Theory and Non-Commuta­
tive Geometry: TopDyn Workshop organized by PetaSpin, Rome, Oct 

2020. 

4. 'Index Theorems in KK-Theory: online lecture for the NYC Non-Com­
mutative Geometry Seminars, New York, June 2020. 

3. 'Cyclic co-homology, Fredholm modules, Kasparov's generalizations, 
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online lecture for the NYC Non-Commutative Geometry Seminars, 

New York, May 2020. 

'2. The C* -algebra of equivariant Hamiltonians over point patterns: 
online lecture for the NYC Non-Commutative Geometry Seminars, 
New York, May 2020. 

I. 'On the Non -Commutative Geometry of Topological Insulators and 
Superconductors: lecture for the Joint Mathematics Meetings of the 

American Mathematical Society, Denver, Jan. 2020. 

(c) Dr. Lea F. Santos 
External Funding 
Fonder: National Science Foundation (DMR- 1936006) 
Period: 01/01/2020-12/31/2022 
Title: 

Amount: 

Nonequilibrium Quantum Matter: Timescales and 
Self-Averaging 
$400,000 

Fonder: Simons Foundation ( 678586) 
Period: 01/01/2021-08/31/2021 
Title: 

Amount: 

Nonequilibrium Quantum Dynamics of Many-Body 
Systems 
$94,476 

Peer-reviewed articles 
{total of 19 articles, I Nature Physics, 1 Nature Communications) 

19) Quantum-classical correspondence of a system of interacting bosons in 
a triple-well potential 
E. R. Castro, J. Chavez, I. Roditi, Lea F. Santos,]. Hirsch 

arXiv:2105.10515 
18) Heating suppression by long-range interactions in periodically driven 
spin chains 
Devendra Singh Bhakuni, Lea F. Santos, and Yevgeny Bar Lev 

arXiv:2105.09959 
17) Probing the edge between integrability and quantum chaos in interact­
ingfew-atom systems 
Thomas Fogarty, Miguel Angel Garcia-March, Lea F. Santos, N .L. Harshman 
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arXiv:2104.12934 

16) Equilibration time in many-body quantum systems 
TLM Lezama, EJ Torres-Herrera, F Perez-Bernal, YB Lev, Lea F Santos 

arXiv:2102.11882 

15) Multifractality and self-averaging at the many-body localization transi­
tion 
A Solorzano, Lea F Santos, EJ Torres-Herrera 
ar Xiv:21 02.02824 

14) How many particles make up a chaotic many-body quantum system? 
G Zisling, LF Santos, YB Lev 
SciPost Physics 10, 088 (2021) 

13) Lea F Santos 
The quick drive to pseudo-equilibrium 
Nature Physics 17, 429 (2021) 

12) S Pilatowsky-Cameo, D Villasenor, MA Bastarrachea-Magnani, Sergio 
Lerma-Hernandez, LeaF Santos, Jorge G Hirsch 
Ubiquitous quantum scarring does not prevent ergodicity 
Nature Communications 12,852 (2021) 

11) M Niknam, LeaF Santos, DG Cory 
Experimental Detection of the Correlation Renyi Entropy in the Central 
Spin Model 
arXiv:2011.13948 

1 0) Y Liu, Lea F Santos, E Prodan 
Topological Gaps in Quasi-Periodic Spin Chains: A Numerical and K- Theo­
retic Analysis 
arXiv:2009.03752 

9) S Pilatowsky-Cameo, D Villasenor, MA Bastarrachea-Magnani, Sergio 
Lerma-Hernandez, LeaF Santos, Jorge G Hirsch 
Quantum scarring in a spin-boson system: fundamental families of periodic 
orbits 
New Journal of Physics, 23 033045 (2021) 

8) EJ Torres-Herrera, I Vallejo-Fabila, AJ Martinez-Mendoza, LeaF San­
tos 
Self-averaging in many-body quantum systems out of equilibrium: Time 
dependence of distributions 
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Physical Review E 102, 062126 (2020) 

7) Lea F Santos, F Perez-Bernal, EJ Torres-Herrera 
Speck of chaos 

Physical Review Research 2, 043034 (2020) 

6) EJ Torres-Herrera, G De Tomasi, M Schiulaz, F Perez-Bernal, LF San­
tos 

Self-averaging in many-body quantum systems out of equilibrium: Ap­
proach to the localized phase 
Physical Review B 102, 094310 (2020). 

5) M Schiulaz, EJ Torres-Herrera, F Perez-Bernal, LF Santos 
Self-averaging in many-body quantum systems out of equilibrium: Chaotic 
Systems 
Physical Review B 101, 174312 (2020). 

4) D Villasenor, S Pilatowsky-Cameo, MA Bastarrachea-Magnani, Sergio 
Lerma-Hernandez, LeaF Santos, Jorge G Hirsch 
Quantum vs cla:sical dynamics in a spin-boson system: manifestations of 
spectral correlattons and scarring 
New Journal of Physics 22, 063036 (2020) 

3) EJ Torres-Herrera, LF Santos 

Dynamical Detection of Level Repulsion in the One-Particle Aubry-Andre 
Model 

Condensed Matter 5, 7 (2020) [in memory of Shmuel Fishman] 

2) S Pilatowsky-Cameo,] Chavez-Carlos, MA Bastarrachea-Magnani, 
Pav~I. Stransk}', Sergio Lerma-Hernandez, LeaF Santos, Jorge G Hirsch 
Postttve quantum Lyapunov exponents in experimental systems with a 
regular classical limit 
Physical Review E 101, 010202 (R) (2020) 

I) M Niknam, LF Santos, DG Cory 

Sensitivity of quantum information to environment perturbations measured 
with a nonlocal out-oftime-order correlation function, 
Physical Review R 2, 013200 (2020) 

Organized Conference and Program 
Workshop Ergodicity and chaos in many-body systems (UNAM, Mexico, 
Feb/4-7, 2021) 
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Editorial Boards 
-New Journal of Physics 
-Physical Review E 

Awards 
-Simons Fellow in Theoretical Physics (2021) 

Invited Talks 
19) Online: FQMT 21 (Prague, Czech Republic, July/18-24, 2021) 
18) Online: University of Luxembourg (June/28, 2021) 
17) Online: Les Houches School in Computational Physics: "Dynamics of 
Complex Systems, from Theory to Computation" (April/12-23, 2021) 
16) Online: Perimeter Institute (Waterloo, Canada, Mar/24, 2021) 
15) Online: Jozef Stefan Institute and the Department of Physics of the 

University of Ljubljana (Mar/23, 2021) 
14) Online: Ben Gurian University (Israel, Mar/22, 2021) 
13) Online: Emory University (Atlanta, Feb/17, 2021) 
12) Online: Instituto Tecnico de Lisboa (Lisboa, Portugal, Feb/2021) 
II) Online: The Royal Society (London, UK, Feb/8-11, 2021) 
10) Online Workshop Ergodicity and chaos in many-body systems 

(UNAM, Mexico, Feb/4-7, 2021) 
9) Online: UniversiHit Bielefeld (Germany, Jan/14, 2021) 
8) Online: Federal University of Rio Grande do Norte, Brazil (Dec/1 0, 

2020) 
7) Online: Wesleyan University, USA (Dec/02, 2020) 
6) Online workshop on Chaos in many-body quantum systems, The 
Graduate Center of CUNY (Oct/02, 2020) 
5) Online colloquium at the Federal University of Sao Carlos, Brazil 

(Sep/15, 2020) 
4) Online: QChaos 2020 (Aug/13, 2020) 
3) Online Workshop on Transport in 1d quantum-lattice models (Jul/10, 

2020) 
2) Colloquium at Emory University 
(Atlanta, GA, USA, Feb/18, 2020) 
1) Workshop: Equilibration and Thermalization in Finite Quantum Sys­
tems (UNAM, Mexico, Jan/20-25, 2020) 
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Postdoctoral Fellow: 
Talia Lezama is joining SCW in September 2021 

Students' Presentations: 
Eliana Feifel: APS March Meeting, Boston (March 2021) 

Chemda Wiener: APS March Meeting, Denver (March 2021) 

Students Supervised 
-Eliana Feifel 
-Chemda Wiener 
-Tamar Leiser 
-Leon Alper 

Honors Thesis 
-Chemda Wiener 

Kresse/ Scholar 
-Tamar Leiser (2020-2021) 
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Department of Mathematical Sciences 

Faculty: Edward Belbruno, Ph.D.; Wenxiong Chen, Ph.D.; Mic~a.el . 
Dalezman, Ph.D.; Marian Gidea, Ph.D. (Chair); Antonella Mannt, Ph.D., 

Morton Lowengrub, Ph.D.; Pablo Roldan, Ph.D. . . 
Visiting Professor: Mina Teicher, PhD, Bar Ilan Untverstty. 
Affiliate Quantitative Finance: Yuri Katz, Ph.D. . 
Affiliate~, Physics: Neer Asherie, Ph.D.; Sergey Buldyrev, Ph.D.; Gabnel 
Cwillich, Ph.D.; Mark Edelman, Ph.D.; Emil Prodan, Ph.D.; Lea Santos, 

Ph.D., Fredy Zypman, Ph.D. 

Mathematics is crucial to the advancement of all other disciplines: bi~l­
ogy, medicine, astronomy, robotics, communicat~o~s, fi~ance, secun.ty, 
technology, and computer science. Students maJOring tn mathem~ttcs 
enjoy a variety of job opportunities, such as actuaries, computer scien­
tists, quantitative analysts, researchers, teachers and academics. Ma~y 
other fields that require applied science and technology frequently htre 
people with a strong mathematical background. This versatility lends 
itself to a job seeker's market, and the result is a high average annu­
al salary. Professions in mathematics top the best "jobs of tomorrow", 
in a ranking based on hiring outlook, stress, environment, and income. 

The Stern College Department of Mathematical Sciences is leading the way 
in Yeshiva University's efforts prepare its students for the marketplace of to­
morrow. Our mathematics courses provide students with key knowledge in 
theoretical and applied mathematics, and help them enhance their analyti­
cal abilities and heighten their creative potential. Students in the mathemat­
ics program have the opportunity to choose a concentration in Pre-Actu­
arial/Financial Mathematics. Advanced coursework is focused on modern 
mathematics, including differential equations, probability and statistics, 
mathematics of finance, time series, scientific computing, data analysis, 
network science, mathematical biology, and chaos theory. In addition to 
coursework, students may participate in research projects focuses on specif­
ic areas of practice, or industrial applications, under the guidance of highly 
active research faculty or industry mentors. There is variety of enrichment 
activities organized at Stern College, including the math club "No Limits", 
Mathematical Colloquia, and citywide seminars in Dynamical Systems and/ 
or Mathematical Physics, which include speakers from around the world. 
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In addition to an undergraduate degree, the department offers an 
MA program, as well as a PhD program in Mathematics. An excel­
lent option for math students is the BA/MA program, where quali­
fied undergraduate students can take math graduate classes, and re­
ceive up to 12 credit hours of graduate courses towards the BA degree. 

Our courses are taught by distinguished faculty with a tradition of excel­
lence in teaching, mentoring, and research. Below are some highlights on 
our faculty research: 

• Prof. Belbruno is the recipient of Humboldt Research Award in 2017, 
awarded by the Alexander von Humboldt Stiftung/foundation of 
Germany for lifetime achievements. He designed space missions for 
NASA and other space agencies, and he created new mathematical 
models in cosmology, such as for the Big Bang and for black holes. 
Prof. Chen has made significant advances in the theory of nonlinear 
elliptic partial differential equations and geometric analysis. 

• 
• 

• 

• 

• 

• 

• 

Prof. Dalezman has done research in the theory of prime numbers. 
Prof. Gidea provided a solution to a long standing open problem is 
mathematics, the Arnold diffusion conjecture. 
Prof. Katz employs methods rooted in the physics of complex 
non-equilibrium systems to perform credit risk modeling. 
Prof. Lowengrub is one of the fathers of the WIYN Observatory (Ar­
izona), and a former vice-president of the Association of Universities 
for Research in Astronomy (AURA). The asteroid 4045 Lowengrub is 
named after him. 
In the scientific literature, the standard boundary conditions for 
gauge-invariant equations are called "Marini conditions" in honor of 
Prof. Marini's research in this area. 
Prof. Roldan developed a new mathematical theory to explain the 
existence of "Kirkwood gaps" in the Main Asteroid belt. 
Pro£ Mina Teicher is an internationally renowned scientist, with a 
broad expertise in algebraic geometry, algebra, applied mathematics, 
and neuroscience. She is a faculty in the Department of Mathematics 
and in the Gonda Brain Research Center at Bar Ilan University (Tel 
Aviv), and the director of the Emmy Noether Institute for Mathe­
matics. She is a VP of International Commission for Mathematical 
Instruction, a former VP for Research and Development at Bar-Ban, 
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. f USA Israel Binational 
a former Chief Scientist, and a former chatr o -

• 
Science Foundation. d ono-
Several members of the faculty have written textbooks an m 

graphs in their fields. d f ons 
Faculty research has been funded by National Science Foun a .

1 
' f 

d . . t' National Institute o 
National Aeronautics and Space A mmtstra IOn, . s· p dation Sloan Foun-Health, National Cancer Institute, tmons oun , 

• 

dation, Boeing Corporation, etc. . £ 
Faculty members are frequently invited to lectures at maJOr con ~r-
ences and workshop in the US as well as other counties in Amenca, 

• 

Europe, Asia, and Africa. 
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Department of Psychology 

Faculty: Joshua Bacon, Ph.D.; Lisa Chalik, Ph.D.; Terry DiLorenzo, Ph.D. 
(Chair); Rachel Ebner, Ph.D.; Rebecca Greif, Ph.D. 

As a discipline, Psychology is generally categorized as a Social Science to­
gether with other fields such as Social Work, Political Science, Economics, 
and Sociology. However, scientific methodology and empirical research 
have always been a critical component of the coursework and extra-curric­
ular opportunities offered by our department. Experimental Psychology, 
as a prerequisite for the majority of other courses offered, highlights the 
fundamental importance that we place on understanding the subject mat­
ter of psychology in the context of rigorous empirical analysis, research 
methodology, and scientific thinking. The Research Seminar, a course 
taken by psychology majors who are interested in pursuing a doctorate 
in Psychology, provides students with research opportunities and class­
room instruction that advance their understanding of the application of 
research methodology to a "real world" setting. Some courses such as 
the Seminar in Intergroup Cognition, the Seminar in Moral Psychology, 
Cognition, Learning, and Psychobiology are rooted in the tradition of re­
search and easily fit into the Science framework. Many other courses such 
as Social Psychology, Developmental Psychology, Personality, and Abnor­
mal Psychology are brought into the arena of Science by faculty who are 
grounded in scientific methodology and all have active research programs. 

In addition to the general psychology major, the department also of­
fers a specialty track in Behavioral Neuroscience This Behavioral 
Neuroscience track option for Psychology majors provides a focused 
education to students who are interested in the biology behind hu­
man and animal behavior. In addition to the core courses that are re­
quired of all majors, further requirements and electives come from 
critical courses in Neuroscience, such as Cognitive Neuroscience, Be­
havioral Neuroendocrinology, and a Neurobiology lecture and lab. 

Students who are planning to apply to Ph.D. or Psy.D. programs in Psy­
chology or to pursue careers in other health-related fields such as Physi­
cal, Occupational, or Speech Therapy, are encouraged to become actively 
engaged in research. Students have gained invaluable experience outside 
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the classroom by learning about the fundamental role of research in t~e 
b ki 'th f: culty members tn theory and practice of psychology y wor ng WI a 

h · th M S Care Cen-
ProJ· ects off-campus such as with Dr Jos ua Bacon m e · · . 

h . t With 
ter at NYU. On campus, students have worked on researc proJeC ~ . 
Dr. Terry DiLorenzo focusing on health-related attitudes and cogniti~ns 
and their relations to health behaviors and in Dr. Lisa Chalik's Developmg 
Minds lab which investigates how children categorize people into social 
groups and the, inferences they make on the basis of social group member­
ship . Many of the students who conducted research with our faculty have 
coauthored presentations at both national and international conferences. 

For students whose interests lie in areas outside of those of the department, 
opportunities are available in a number of academic, hospital~ and clini~al 
settings. In this case, a faculty member may serve as a supervisor to main­
tain continuity of the student's experience as an integrated part of her pro­
gram in psychology. Students engaged in research are encour.aged to pr~sent 
their work at university-sponsored events and other professiOnal meetings. 

Below, we introduce the members of the Psychology Department and we 
look forward to the continued contributions of the Behavioral Sciences to 

Women in Science. 

Dr. Joshua Bacon received his Ph.D. from NYU in 1976. During this time, 
he also conducted research at Swarthmore College with Dr. Hans Wallach, 
one of the last remaining students of Wolfgang Kohler, the founder of Ge­
stalt Psychology. In 1976, Dr. Bacon obtained a position as Assistant Pro­
fessor at Tufts University in Boston and received tenure in 1984. At that 
time, he was recruited by Yeshiva University and joined the Department 
of Psychology in 1984. He teaches basic courses in Experimental Psychol­
ogy and Cognition, as well as the Cognitive Neuroscience course that is a 
basic requirement for the Behavioral Neuroscience track. Dr. Bacon's area 
of research is perception and cognition and, in particular, cognitive im­
pairment and rehabilitation in patients with Multiple Sclerosis. He holds a 
position of Research Associate Professor in the Department of Neurology 
at the NYU Medical School and is a member of the clinical and research 
team in the Multiple Sclerosis Care Center of NYUH}D. He is currently 
working on a cognitive rehabilitation program for MS patients with cog­
nitive impairments and is also the principle investigator of a project to de-
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velop a diagnostic battery that will measure subtle cognitive impairments 
that may emerge in the early stages of MS. Some of his recent studies have 
looked at the correlation between performance on one of the behavior­
al tests of cross hemisphere processing he developed and atrophy of the 
corpus callosum as seen on MRI scans. Undergraduate students from 
Stern College have been and continue to be involved in this research and 
have been coauthors on a number of poster presentations at conferences 
of the Academy of Neurology and of the Multiple Sclerosis Consortium. 

Dr. Lisa Chalik received her Ph.D. in Psychology in 2016 from New York 
University, where she conducted research in the Conceptual Develop­
ment and Social Cognition Lab and completed a concentration in Devel­
opmental Science. She then completed a postdoctoral fellowship at Yale 
University, where she worked in the Social Cognitive Development Lab 
and the Infant Cognition Center. In the Fall of 2018, she started as an As­
sistant Professor at Stern College for Women, where she teaches courses 
in Psychology and Development. She also founded and directs the De­
veloping Minds Lab, the first ever psychology research lab on the SCW 
campus, where she mentors students who wish to receive first-hand ex­
perience conducting research in Developmental Psychology. Dr. Cha­
lik's research area is social cognitive development; she focuses on the 
abstract theories that children build and rely upon as they navigate the 
social world. Specifically, she investigates how children learn to organize 
the people around them into social categories, and how they make infer­
ences about people on the basis of social category membership. She also 
studies the implications of social categorization for moral evaluation. She 
has published her findings in a number of top Psychology journals and 
regularly presents at professional conferences, such as the Society for Re­
search in Child Development and the Cognitive Development Society. 

Dr. Terry DiLorenzo received a B.A. in psychology from Rutgers Univer­
sity and a Ph.D. in Health Psychology from Ferkauf Graduate School of 
Psychology of Yeshiva University. She completed a postdoctoral fellow­
ship at Memorial Sloan-Kettering Cancer Center and then was the Direc­
tor of Research of the Multiple Sclerosis Comprehensive Care Center of 
New York Medical College until she joined the Psychology Department 
of Stern College for Women in 1999. Since joining the Department, Dr. 

DiLorenzo has conducted several studies examining health-related atti-
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tudes and cognitions and their relations to health behaviors. Dr. DiLoren­
zo has also conducted research on the psychometric properties of scales 
to assess mood and attitudes toward seeking health care. Dr. DiLorenzo 
also has an interest in sexual health behaviors and has completed a study 
on sexual health practices in Orthodox Jewish women. Dr. DiLoren­
zo has published her findings in articles in peer-reviewed journals and 
has presented at many professional meetings. In addition to her own re­
search, Dr. DiLorenzo has mentored several honors students whose proj­
ects have been presented at professional meetings as well. Dr. DiLorenzo 
teaches several advanced courses including Human Sexuality, the Hon­
or's Psychology Research Seminar, and Introduction to Public Health, 
in addition to Abnormal and Social Psychology. Dr. DiLorenzo also co­
ordinates the recently developed Public Health Minor at Stern College. 

Dr. Rachel Ebner received a Ph.D. in Educational Psychology from the 
CUNY Graduate Center, where she concentrated in Learning, Develop­
ment, and Instruction. She also earned an Ed.M. in Prevention Science 
and Practice from the Harvard Graduate School of Education and an M.A. 
in Developmental Psychology from Columbia University's Teachers Col­
lege. Her postdoctoral research has focused on devising and implement­
ing methods to help students self-regulate their learning, especially when 
learning online. She has taught a variety of courses on child & adoles­
cent development and educational psychology. In addition to teaching at 
Stern, she also serves as Yeshiva University's Director of Student Learn­
ing Assessment. She works with faculty and administrators on develop­
ing and supporting their programmatic learning assessment activities. 

Dr. Rebecca Greif received a B.A. in psychology from Duke Universi­
ty and a Psy.D. in clinical psychology from the Rutgers Graduate School 
of Applied and Professional Psychology. She completed a postdoctor­
al fellowship at the Mount Sinai Eating and Weight Disorders Program, 
where she is an assistant professor. Dr. Greif's clinical expertise centers 
on the use of evidence-based treatments, in particular cognitive behav­
ior therapy and dialectical behavior therapy, for adults with mood dis­
orders, anxiety disorders, and eating disorders. She currently maintains 
a private practice for adults in Manhattan. Dr. Greif's research interests 
focus on the advancement and dissemination of empirically supported 
treatments. Dr. Greif was previously a co-investigator on two NIH clin-
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ical research trials which examined the use of a smartphone application 
t~ ~ugment treatment for individuals with binge eating disorder and bu­
hmia ~ervosa. She is currently a co-investigator on an NIH clinical tri­
al which tests a neurobiological model of food avoidance in anorexia 
nervosa and examines the efficacy of a novel treatment targeting disgust 
a~ong adolescents with this type of eating disorder. In 2009 Dr. Greif re­
ceiVe.d the Academy for Eating Disorders Early Career Investigator Award 
~nd m 2012 she was awarded an Aaron T. Beck Scholarship for Cogni-
tive Therapy Dr G 'f '11 b · h .. · · rei WI egin er position as an assistant professor 
at Stern College the Fall of 2018. She will be teaching several courses in 
the undergraduate psychology department including introduction topsy­
chology, abnormal psychology, and introduction to clinical psychology. 
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Department of Speech-Language 
Pathology/ Audiology 

Chair: Elizabeth A. Rosenzweig MS CCC-SLP LSLS Cert. AVT 
Neva Goldstein Hellman MS CCC-SLP 
Susan Wilson MS CCC-SLP 
Sydney Horn-Klein MS CCC-A 
Jane Auriemma AuD CCC-A 
Ashley Small MS CCC-SLP 

The mission of the Department of Speech-Language Pathology/Audiology 
(SPAU) is to prepare students for admission to advanced graduate pro­
grams in the fields of Speech-Language Pathology and Audiology. Through 
coursework and clinical observation, students acquire knowledge of the 
anatomy and physiology of the speech and hearing mechanism, typical and 
atypical development of speech, language, hearing, and swallowing, and 
(re)habilitation of disorders thereof. Graduates of the SPAU Department 
are equipped with the foundational knowledge to become clinician-sci­
entists who provide compassionate, evidence-based care to people with 
communication, hearing, and swallowing disorders and their families. 

The SPAU course sequence begins with Introduction to Communica­
tion Disorders in the Spring semester of the student's sophomore year, 
and courses continue in a relatively fixed progression to ensure that stu­
dents both acquire the foundational knowledge before moving on to ad­
vanced study and meet all of the requirements set forth by the American 
Speech-Language Hearing Association (ASHA) for eligibility for admission 
to graduate programs. Students in the SPAU department benefit from ex­
pert instruction by professors who are also practicing clinicians, allowing 
for the infusion of case studies and real-life examples into their coursework. 

Outside of the classroom, students have many opportunities to en­
hance their learning. The student-let SPAU Club brings a va­
riety of speakers to campus, helps students prepare for gradu­
ate school admission, and organizes both social and philanthropic 
opportunities. The students also write, edit, and publish an annual 
Speech and Hearing Journal. Past articles have included topics such as 
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autism, bilingual language learning, stuttering, hearing loss, and more. 

We are proud of our students' success both inside and outside of the class­
room. Several of our students have been awarded Ben Gurion Universi­
~ summer fellowships, and have spent their summers in Israel working 
m speech, language, and hearing research labs. Our students have been 
accepted to many high-caliber graduate programs, often with academic 
scholarships. Our graduates have matriculated to both speech-language 
pathology Master's programs and clinical doctorate programs in audiol­
ogy at institutions such as: Yeshiva University, Queens College, Lehman 
College, Touro College, Brooklyn College, Montclair University, University 
of San Diego/San Diego State University, Towson University, and others. 
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Stern College for Women 
Combined Programs 

The following are the basic elements of combined degree programs in 
d · tion with oth-the sciences available to Stern College stu ents m coopera 

er universities. Students interested in these programs generally apply to 
the cooperating institution during their junior year and are given a spe­
cial shaped major so that they can complete all of the necessary prereq­
uisites within the required time frame. The indicated years of study at 
Stern College includes the year of study abroad in Israel for those pur­
suing that option after high school. These programs are com~eti~ive_ and 
final admissions decisions are made by the cooperating InstitutiOns. 

Engineering - B.A. /B.E. /B.S. or B.A. /M.S. 

Yeshiva Universityoffersacombined plan in engineering with Columbia Uni­
versity School ofEngineering and Applied Science. Students interested in the 
Combined Program, must fulfill all the requirements for graduation, includ­
ing completing a major, whether it be Pre-Engineering, Natura~ Scie~ces,_ or 
other, and must continue their studies in engineering at Columbia U n1vers1ty. 

The Pre-engineering major is open to students who can complete the ma­
jor, general and reduced Jewish Studies requirements in 3 years - usually 

three years at sew. 

To be eligible to apply for admission to Columbia University through the 
Combined Program in Engineering, Pre-engineering majors must meet 
the sew graduation requirements, other than the 128 credits, as well as 
all Columbia University requirements listed in the Columbia University 
Combined-Plan Guide (available at the Academic Advisement Center). 
Admission is to the two-year program at Columbia University. Columbia 
University will admit students based upon defined criteria, such as GPA in 
Columbia University-required courses, overall GPA, recommendations, etc. 
This past academic year, Columbia University admitted 2/2 SCW applicants. 

If admitted to Columbia University, students should file a Maintenance of 
Matriculation Form at SCW. After successfully completing the two-year 
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program at Columbia University, students file for a BA from YU, and a BS 
from Columbia University. 

Nursing- B.A./B.S.N./M.S.N. 

Stern College offers a combined program in nursing with New York Uni­
versity's College of Nursing (NYUCN). In this program, students complete 
7 semesters of required course work with a minimum of 119 credits at Stern 
College (5 semesters and 84 credits in residence at Stern College for those 
students studying in Israel for a year). Eligible students may then be admit­
ted to a 15-month accelerated program at NYUCN which begins in Janu­
ary of their senior year. Students receive a B.A. degree from Stern College 
for Women after successfully completing one semester at NYU CN. They 
are awarded the BSN from NYU at the successful completion of the nurs­
ing program and officially become a registered nurse (RN) upon passing 
the licensing exam. Students who maintain a 3.0 GPA while at the NYUCN 
are guaranteed a spot in their MSN program to become a nurse practi­
tioner, which they may apply to after a short period of working as a RN. 

Occupational Therapy - B.A./M.S. 

Stern College offers a combined program in Occupational Therapy 
with Columbia University (CU). During the first 3 years at SCW, stu­
dents complete college requirements and prerequisites for CU's OT pro­
gram. They apply to the 2-year CU program during the fall semester of 
their junior year. Students are awarded the B.A. from Stern College af­
ter their first year at CU, and the M.S. upon completion of the program. 

Optometry - B.A./O.D. 

Stern College and the State University of New York (SUNY) College of 
Optometry offer an affiliation program to qualified students through 
which they can receive an undergraduate degree and a Doctor of Opt om­
etry degree in seven years. Students accepted into this program attend 
sew for three years while they complete college requirements and pre­
requisites for the College of Optometry. After the first year at SUNY Col­
lege of Optometry, students receive the B.A. degree. The O.D. degree is 
awarded after completing the four years at SUNY College of Optometry 
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Physical Therapy - B.A./OPT 

. Ph . I Therapy with Rut-Stern College offers combined program In ystca 
gers, the State University of New Jersey. During their first three ye~s at 
Stern College (two years for those studying in Israel for a year),. stu ents 

· ·t for entry Into Rut­complete college requirements and the prerequisi es 
gers' Doctorate of Physical Therapy Program. Students are awarded ~ 
B.A. from Stern College after completing their first year at Rutgers an 
the DPT upon successful completion of the 3-year doctoral program. 

In addition, though an Articulation Agreement with the New York Medical 
College Graduate School ofHealth Sciences (NYMC), studen~s may a~~ly to 
NYMC's Early Acceptance Program. Qualified students receive ~rovisional 
acceptance to the 3-year DPT Program after their juni~ryea~, while final ac­
ceptance is granted upon satisfactory completion of their senior year at sew. 

Physician Assistant - B.A./M.P. S. 

Stern College offers a combined program in Physician Assistant Studies 
with Mercy College. During their first three years at Stern (two years for 
those studying in Israel for a year), students complete college requireme~ts 
and the prerequisites for Mercy College's M.P.S. program. After completmg 
111 credits with a minimum overall GPA of3.0, a minimum 3.2 GPA in the 
designated science courses and with at least a "B, in prerequisite courses, 
accepted applicants to the program continue at Mercy College during what 
would have been their senior year at Stern. After the first year at Mercy 
College, students receive a B.A. degree from Stern College. The M.P.S. de­
gree is awarded after successfully completing two years and three months 
at Mercy and the student becomes a PA after passing her licensing exam. 

Physician Assistant - B.A./M.S. 

Stern College offers a combined program in Physician Assistant Studies ··Os•_lilg ... ..,. 
with Mercy College. During their first three years at Stern (two years for 
those studying in Israel for a year), students complete college requirements 
and the prerequisites for Mercy College's M.S. program. After completing 
111 credits with a minimum overall GPA of3.0, a minimum 3.2 GPA in the 
designated science courses and with at least a "B, in prerequisite courses, 
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accepted applicants to the program continue at Mercy College during what 
would have been their senior year at Stern. After the first year at Mercy 
College, students receive a B.A. degree from Stern College. The M.S. de­
gree is awarded after successfully completing two years and three months 

at Mercy and the student becomes a PA after passing her licensing exam. 

Podiatry - B.A./D.P.M. 

Stern College and the New York College of Podiatric Medicine offer a com­
bined program in Podiatry. During the first three years, students recom­
mended to the program complete college requirements and prerequisites for 
the NY College of Podiatric Medicine. After the first year at NYePM, sew 
awards the B.A. NYePM awards the D.P.M. at the completion of the program. 

Teaching, Math and Science - B.A./M.A. 

Through an articulation agreement with the NYU Steinhardt School 
of Culture, Education, and Human Development, Yeshiva Universi­
ty juniors and seniors may enroll in selected math or science educa­
tion courses at NYU. These courses will count both toward the un­
dergraduate degree at sew and will reduce the number of credits 
needed for a M.S. degree in math education or in science education 
from NYU Steinhardt. Students pay NYU directly for these credits. 

Nutrition 

Through an articulation agreement, sew students may take select­
ed courses in nutrition at NYU during their senior year at sew and 
thus accelerate the time required to complete a subsequent grad­
uate degree in nutrition at NYU or another school of their choice. 
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Student Accomplishments 

Academic year, 2020-2021 and Summer 2021 Internships 

Departments of Biology, Chemistry/Biochemistry, Mathematical Sci­
ences, Computer Science, Physics, Psychology, and Speech-Language 
Pathology/ Audiology 

Allopathic medicine ("med school"): 14 students 
Albert Einstein College of Medicine (5 students); Stony Brook ( 1 ); NY 
Med College (1) Temple Univ (1); Robert Wood Johnson (Rutgers) (1); 

Ben-Gurion Univ. Med Ctr (2); Sadder Med Sch (2); Technion Med Sch 
(1) 

Osteopathic medicine: 2 students 
NYIT College of Osteopathic Medicine (I); Touro College of Osteopathic 
Medicine ( 1) 

Dental school: (10 students) 
Columbia University (2 students); Touro College (7); NYU (I) 

Optometry: (2 students) 
SUNY Downstate 

Biomed./Biol. Sci., Ph.D.: (I student) 
Weill Cornell (Pharmacology) 

Nutrition & dietetics, M.S.: (2 students) 
NYU 

Computer science, Ph.D.: I student 
CUNY Graduate Center 

Computer science, B.S.: 2 students 
Columbia University 

Clinical psychology, Psy.D.: 5 students 
Ferkauf Grad Sch Psychol (3); LIU (2) 
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Clinical psychology, Ph.D.: I student 
Ferkauf Grad Sch Psychol 

School psychology, M.S.: I student 
Fordham Univ 

Physical therapy, Doctorate: 2 students 
Rutgers ( 1 ); Touro College ( 1) 

Physician assistant, M.S.: I 0 students 

Katz School, YU (2); York College (3); Mercy College {3); Rutgers Univ. 
(I); Touro College ( 1) 

Occupational therapy, M.S.: 7 students 

Katz school, YU (2); Columbia Univ. (I); Touro {3); Nova Southeastern 
Univ. (I) 

Genetic counseling, M.S.: I student 
Sarah Lawrence 

Speech-Language pathology, M.A./M.S.: 14 students 

Katz School, YU ( 4); Adelphi Univ. (2); Florida Atlantic Univ. ( 1 ); Touro 
College (6); LIU Post (1) 

Audiology, AuD (clinical doctorate): 3 students 
CUNY Graduate Center (2); Montclair Univ. (1) 

Public health/Public administration, M.S.; I student 
Dual degree - public and nonprofit management & policy 

Public health, M.P.H.: I student 

Drexel University: Dornsife School of Public health 

Nursing (accelerated program). I9 students 

NYU (joint program) (13); NYU (2); Mount Sinai Beth Israel Phillips 
School of Nursing (2); Pace Univ. (2) 
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h · h · s· 26 students Summer 2021 undergraduate researc Interns 1P • d 
' ' h p ram· 1 stu ent Albert Einstein Summer Undergraduate Researc rog · 

Bar Ilan-YU Summer Research Program: 11 students 

The Rockefeller University: 1 student 
YU MassChallenge-Israel Summer Internship: 1 student d 

d d D Ph ics SCW· 2 stu ents YU Summer Research Program- NSF fun e : ept ys · 

YC Dept of Chemistry: 4 students 
SCW Dept of Biology: 5 students 
NYC Health Career Opportunity Program: 2 students 
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Student Publications and Presentations 
Scientific Journals 

(Undergraduate names are in bold type) 

Sengupta, A., Nanda, M., Tariq, S.B., Kiesel, T., Perlmutter, K., and Vi­
godner, M., 2021, Sumoylation and its regulation in testicular Sertoli cells, 
Biochem. Biophys. Res. Comm. (in press). 

Vigodner, M , Lucas, B., Kemeny, S., Schwartz, T., and Levy, R. 2020, 
Identification of sumoylated targets in proliferating mouse spermatogo­
nia and human testicular seminomas, Asian J. Urol., 22:569-577. 

Cuesta, R., Berman, A.Y., Alayev, A., and Holz, M/K., 2019, Estrogen 
receptor a promotes protein synthesis by fine-tuning the expression of the 
eukaryotic translation initiation factor 3 subunit f (eiF3f). J Bioi Chern. 
294:2267-2278. 

Codipilly, C/N., Koppel, A., Ranasinghe, 0., Roffe, S., Ahn, S., Navaratha, 
M., Abeyweera, N., Coors, C., Purushotham, A., Kamoga, R., and 
Schamler, R.J., 2019, Effects of human milk fortifier properties on intrin­
sic probiotic bacteria, J. Pasrent. Enter. Nutr. (submitted). 

Klinger, R., Altberg, G., Greenstein, J., Hwang, J., Serras, S., and Hahn, B., 
2019, Young girl with torticollis, Ann. Emerg. Med., 73:e11-e12. 

Girdhar, K., Hoffman, G.E., Jiang, Y., Brown, L., Kundakovic, 
M., Hauberg, M.E., Francoeur, N.J., Wang, Y.C., Shah, H., Kavanagh, 
D.H., Zharovsky, E., Jacobov, R., Wiseman, J.R., Park, R., Johnson, 
J.S., Kassim, B.S., Sloofman, L., Mattei, E., Weng, Z., Sieberts, S.K., Pe­
ters, M.A., Harris, B.T., Lipska, B.K., Sklar, P., Roussos, P. and Akbarian, 
S., 2018, Cell-specific histone modification maps in the human frontal 
lobe link schizophrenia risk to the neuronal epigenome, Nat. Neuros­

ci. 21:1126-1136. 

Bostner, J., Alayev, A., Berman, A.Y., Fornander, T., Nordenskjold, B., 
Holz, M.K. and Stal, 0. 2018, Raptor localization and estrogen-dependent 
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breast cancer growth. Breast Cancer Res. Treat. 168:17-27. 

Pereira, A.C., Gray, J.D., Kogan, J.F., Davidson, R.L., Rubin, T., Morrison, 
J.H., and McEwen, B.S., 2017, Age and Alzheimers's disease gene expre~-. 
sion profiles reversed by glutamate modulator riluzole, Molecular Psyc l-

atry, 22:296-305 

Yu, TS, Tensaouti, Y, Bagha, ZM, Davidson, R, Kim, A, and Kernie, S.G., 
2017, Adult newborn neurons interfere with fear discrimination in a pro­
tocol-dependent manner, Brain and Behavior,7(9):e00796 

Berman, A.Y., Manna, S., Schwartz, N.S., Sun, Y., Yu, J.J., Behrmann, 
C.A., Plas, D.R., Alayev, A., and Holz, M.K., 2017, ERRa regulates the 
growth of triple-negative breast cancer cells via S6K !-dependent mecha­
nism. Signal Transduct. Target Ther., 2. pii: e 17035 

Alayev, A .. , Salamon, R.S., Schwartz, N.S., Berman, A.Y., Wiener, S.L., 
and Holz, M.K., 2017, Combination of rapamycin and resveratrol for 
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F., 2017, DCIS on core-needle biopsy with no residual disease at surgery, 

SSO Annual Cancer Symposium, WA 

Rozner, S. and DiLorenzo, T., 20 17. Comfort with sexuality in Orthodox 
Jewish women. Poster presentation, Annual Meeting of the Society of 

Behavioral Medicine, San Diego, CA. 
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modulation of cationic amino acid transporter-!, 253rd National Meeting 
of the American Chemical Society, San Francisco, CA, April. 

Gerber, N ., Dubrovsky, E., Lowe, S., Brodsy, A., Kurz, E., Marmer, M., 
Chun, J., Schwartz, S., Shapiro, R., Axelrod, D., Guth, A., and Schnabel. 
F., 2017, DCIS on core-needle biopsy with no residual disease at surgery, 
Society of Surgical Oncology Annual Cancer Symposium, WA, March 

Berman, A.Y., Alayev, A., Salamon, R.S., Berger, S.M., Schwartz, N.S, 
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}., Zibak, F., and Gong, M.N., 2014, The association between pre-ICU 
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Bart, M., and Freyberg, R., 2011, Fragrance change impacted interactions 
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tracellular glutathione and induction apoptosis in HSC-2 carcinoma cells 
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Unraveling RNA dynamics under HSV- I infection 
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Herpes simplex virus (HSV) is a common virus with many strains. HSV-

1, the most common herpes virus, infects more than 67% of the popu­

lation under the age of 30. The HSV- 1 replication cycle contains both a 

latent and a lytic phase. In the latent phase the virus infects nerve cells as 

an extra chromosomal element, with most of the viral genome s ilenced. 

The lytic phase is the active infection phase of the virus and contains sev­
eral steps including penetration, viral gene expression, replication, vi­

rion assembly, and release of new virions to adjacent cells. Replication 
and gene expression of the viral DNA is confined to distinct intranuclear 

sites known as viral replication compartments (VRCs). Transcription of 

mRNA undergoes maturation in order to be exported from the nucle­

us for translation. One of the most important maturation processes the 

mRNA transcript undergoes is splicing, performed by the 'spliceosome' 

in which introns are removed and exons are fused together. The spliceo­
some, a complex of RNA and proteins, along with other splicing factors, 

are found in nuclear bodies called nuclear speckles. There is a controver­

sy among scientists regarding the role nuclear speckles play in the splic­

ing process. Some scientists theorize that the speckles act as a storage site 

for splicing factors and their proteins, which migrate to an active gene 
in which mRNA needs to be spliced. Other scientists theo rize that the 

speckles stay together as a nuclear body and are localized in proximity 

to active genes, where they are needed for mRNA splicing. Our research 

was performed under the assumption that the first model is the correct 

theory. 

Fig 1: Infected cells with VRCs and 
speckles in the VRCs 

We used cell staining techniques 

to determine the location of 

speckles in uninfected cells, 

as well as in cells infected with 

HSV -1 virus. In healthy cells, 

speckles are spread out in the nu­

cleus. However, in HSV- 1 infect-
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Fig 2: Three different viralm RNA in HSV 

ed cells the speckles were found surround ing the periphery of the V RCs, a 

phenomen on known as localizatio n a t the periphery of the nucleus (Fig. 1 ). 

O ur study aimed to determine why this phenomenon happens with sp eckles. 

It is theorized that it may be related to the export of the virus, howev­

er, the full fu nction and reasoni ng has yet to be determined. W h en the 

cells were stained with probes to d etect the vi ral mRNA, we we re able 

to see the vira l mRNA in the VRCs (Fig. 2). We used 3 d ifferent mRNA 

probes to detect three d ifferen t vi ra l mRNAs. The HSV- 1 v iru s repli­

cation cycle has diAe rent stages, with d ifferent proteins add ed at each 

stage. ·n1e fi rst two viral mRNAs sta ined were of im med iate early genes 

in the cycl e, while the third vira l mRNA was of a late-stage gen e. As the 

hours post infection inc reased , m RNA aggregated into la rge cluste rs 

which co-localized with the VRCs. The VRCs a re where vira l gene ex­

pression occu rred , therefore possibly accounting fo r the m a ny vi ral 

rnRNA at these sites. By the end o f the infection, we observed in viral 

m RNA I and 2 bright foci of rnRNA at the periphery of the nucleus that 

appeared as nuclear speckles. 

Fig 3: \'iral rn RNA localization in nuclear speckles 

11 6 

Additionally, wh en the 

speckles were s ta ined , we 

see complete co-localiza­

tion between the speckles 

and the vira l mRNA foci 

in viral m RNA 1 and 2 

but not in 3 (Fig. 3). Viral 

mRNA 1 a nd v ira l mRNA 

2 are both immedia te early 

genes, however, viral m RNA 3 is from a late gene, which explains the dif­

ference between them regarding their localization to the sp eckles. It is s till 

unknown why this occurs. It m ay be that some mRN A was a lread y tran ­

scribed earlier and m oved to speckles, and the newer ones are in the VRCs 

but have not, as yet, been transferred to the speckles. In vi ra l m RNA 3, 

which is a late stage gene, perhaps more time needed to pass fo r the m RNA 

to go into the speckles, or m aybe it was not needed in the late stage genes at 

all. All of these questions are being theorized and an alyzed in our research . 

aiill-::111"''~ The fi nal experiment performed was to analyze h ow the m RNA 

• • • • 

• • 

acts when the n uclear speckles are dispersed . One way to per­

form nuclear speckle dispersion is to overexpress the C lkl kinase. 

1l1 is kinase phosphorylates speckle proteins enabling the speck­

les c.omponents to leave the speckle group to go to a s pecific gene. 

Stud1es have shown that overexpressing that kinase disassem ­

bled the nuclear speckles structures. Under these conditio ns 

we observed aggregatio n of mRNA in the cytoplasm (Fig. 4). 
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Fig 4: viral mRNA under dispersion of speckle using CLK 1 

This was the fi rst time we observed aggregation of viral m RNA in the 

cytoplasm, as opposed to in the nuclear periphery. It is s till unclear why 

this occurred. The aggregation of viral mRNA in the cytoplasm resembled 

p-bodies, which are cytoplasm ic bodies that contain RNA fo r degradation. 

1l1erefore, we theorized that m aybe the mRNA is m igrating into the p-bod­

ies to be degraded for som e unknown reason. O r, it may be that they are not 

in p-bod ies but rather are in some other structure that resembles p-bodies, 

and for some unknown purpose. Our research aimed to de termine what 

was happening to the mRNA in the cytoplasm and why it aggregated there. 

117 



The future experiments of this research will include stammg p-bod­

ies to understand the localization of viral mRNA in the cytoplasm 

under speckles dispersion conditions. The research will contin­

ue to discover answers related to the VRCs, speckles, and mRNA 

under infection conditions, as well as h O\v they relate to each other. 
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Research has been conducted with the intension of finding the location 

in the brain that promotes wakefulness. There are two recent studies that 

looked for this area in the brain of Drosophila, but each study came to a dif­
ferent conclusion. One study (Liu et. al. 2012) found that the PPLl cluster 

promotes wakefulness while another study (Ueno et. al. 20 12) found that the 

PPM3 cluster controls the arousal circuit. These contradictory results were 
noticed and carefully studied by Dr. Wan he Li and h er team, leading to the 

discovery that both clusters, PPLl and PPM3 contribute to wakefulness, and 

ultimately sleep as well, in the fruit fly. [This data is currently unpublished. ] 

8 ) 

Figure I (Li, unpublished) 
A) Overlap of neuronal driver SS00650 stained with GFP (green) with cells expressing 

clock protein t imeless (pink). B) Overlap of neuronal driver SS00775 with tim eless. 

Fly dissections were conducted at times when the clock protein timeless (tim) 

expression was high (CT22 time points). Then, in a detailed and intensive 

process, the brains were fixed with paraformaldehyde and stained with GFP, 

timeless, and nc82 antibodies. A confocal microscope was used to attain the 

images; Figure 1 depicts one of the brains studied. This shows the activity in 

the brain during the arousal period, with activity shown in both areas. This 

discovery enhances our current understanding of the arousal circuit in the 

brain and ultimately our overall knowledge of the sleep-wak e cycle at large. 
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Breast cancer is one of the most common cancers worldwide. According to 
the National Breast Cancer Foundation, in the United States, I in 8 women 
in their lifetime will be diagnosed with breast cancer. The fatality rate for 
breast cancer is about 2.6%, meaning about 1 in 39 women diagnosed with 
breast cancer will die from it. While tremendous progress has been made in 
cancer treatment over the last century, breast cancer is a highly heteroge­
neous disease, and treatment options for some types lag significantly behind. 

Breast cancer is divided into categories based on the expression of dis­
tinctive markers in the cells. Estrogen receptor positive (ER+) can­
cers express estrogen receptors, while estrogen receptor negative 
(ER-) cancers do not. ER+ cancers are further classified based on the 
presence or absence of progesterone receptors and the HER2 pro­
tein. Therapies exist that target all three of these markers, including 
monoclonal antibodies as well as traditional chemotherapeutic drugs. 

A relatively small, but still considerable, proportion of breast cancers 
lack all three of these markers. This is a phenomenon known as tri­
ple-negative breast cancer (TNBC), a subset of ER breast cancer which 
accounts for roughly 15%-20% of newly diagnosed cases of breast can­
cer. This type of breast cancer is much harder to treat than other breast 
cancers, since no targeted therapies exist against it and it is resistant 
to c~emotherapy. In addition, TNBC tumors are usually more ag­
gresstve and recur frequently. All this taken together n1eans a poor­
er prognosis for those with TNBC than other types of breast cancer. 

While TNBC !acks the targets of all current targeted treatments against 
breast cancer, 1t does express a distinctive marker of its own, estrogen-re­
lated receptor alpha (ERRa). It is an orphan nuclear receptor; that is, it is 
homologous to another receptor, but has no known ligand. In ERRa's case, 
it is similar to estrogen receptor alpha (ERa), but plays a different role in 
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the cell. While ERa is associated with gene expression in proliferation, 
ERRa regulates transcription of enzymes involved in metabolism. ERRa 
expression is inversely correlated with ERa expression in ER + cells, due to 
the process of ERa synthesis inhibiting ERRa expression. Therefore, ERR a 
levels are often low in ER+ cells, and elevated in TNBC and other ER- cells. 

Evidence exists for cross-talk between ERRa and the MAPK (mito­
gen-activated protein kinase) pathway, which regulates cell survival, 
proliferation, and apoptosis. The pathway is activated by growth factors 
that bind to receptor tyrosine kinases, which propagate a signal through 
phosphorylation of successive kinases that eventually reaches transcrip­
tion factors in the nucleus. The kinase that transfers the signal across the 
nuclear membrane is called ERK, and high levels of pERK (phosphor­
ylated ERK) indicate that the pathway is active and causing cell growth 
and proliferation. Previous studies done in our lab show that TNBC 
cells treated with the ERRa antagonist XCT -790 have elevated levels 
of pERK. The same upregulation of pERK has been observed in TNBC 
cells treated with tamoxifen, a selective estrogen receptor modulator that 
inhibits estrogen receptors in breast tissue. This hints that tamox­
ifen may have some ER independent mechanism, especial­
ly considering that literature has indicated that ER- cells with 
high ERRa expression can be made sensitive to tamoxifen. 

While high levels of pERK are undesirable in cancer cells (as an ac­
tive MAPK pathway is a mark of survival), the correlation implies 
a possible link between ERRa, tamoxifen, and the MAPK pathway. 

In order to investigate this, the cytotoxic effects of XCT-790, tamoxifen, 
and the MAPK inhibitor U0126 were measured in TNBC cells, both indi­
vidually and in combination. U0126 inhibits the activity of MEKI/2, ki­
nases upstream ofERK in the pathway, which would lower the amount of 
pERK in the cell and thus counteract that effect ofXCT-790 and tamoxifen. 

The Neutral Red assay was conducted over the course of a week with 
MDA-MB-231 and MDA MB-436 cells, both cell lines derived from 
human TNBC tumors. The cells were treated with XCT-790, tamoxi­
fen, U0126, and all combinations of two drugs. Tamoxifen produced no 
change from control, but XCT-790 and especially U0126 exhibited sig-
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nificant cytotoxicity. In particular, XCT-790 combined with UOI26 
resulted in nearly a 50% reduction in the cell population, more than 
either of those two drugs on their own. These results show that counter­
acting the upregulation of the MAPK pathway does not inhibit the an­
ti-ERRa activity of XCT-790, and that targeting ERRa in tandem with 
the MAPK pathway can be used as an effective strategy against TNBC. 
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The interactions between nucleic acid sequences and proteins are 
of utmost importance for life sustaining processes in all organ­
isms. However, each interaction requires a different set of environ­
mental conditions, surroundings, and wide-ranging molecular re­
sources to successfully complete the desired mechanism. One such 
example of a protein interacting with a sequence of nucleic acids is the 
guanine-rich quadruplex that binds with different types of proteins. 

Guanine-rich quadruplexes, or G-quadruplexes, is one example of a nucleic 
acid secondary structure. The G-quadruplex is made from a tetrad of gua­
nines that interact via n-n stacking and Hoogsteen-type hydrogen bonds. 
[ 1] The structure is further stabilized by monovalent metal ions, primarily 
potassium ions (K+ ), that are positioned in between the tetrads. The topol­
ogy of the G-quadruplex varies greatly and can fold either into parallel, 
antiparallel, or hybrid structures and can form either inter- or intramolec­
ularly. [2] The topologies can be identified by various biophysical methods 
via the analysis of the circular dichroism spectrum of each sequence and 
compared with known signals that are distinctive of the specific topologies. 

Microperoxidases are heme-containing catalytic peptides that break down 
the cellular respiration's byproduct ofhydrogen peroxide, and they have been 
determined to be the products of the proteolytic breakdown of cytochrome c, 
with microperoxidase-11 (MP-11) being the most well-known heme-pep­
tide. [3] This eleven amino acid heme-peptide is bound to a metalloporphy­
rin through the coordination of the histidine-IS residue and the iron cation. 

This research is repurposing MP-11 to be a model for the G-quadruplex-mi­
croperoxidase interactions while also creating a simpler way to monitor 
the complexation reaction. This is because heme has characteristic spec­
tral changes that accompany the complexation of itself and G-quadruplex­
es. G-quadruplexes are biochemically relevant and their interactions with 
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MP-11 have not yet been closely examined; therefore, the optimization 
of the environmental conditions of the d ifferent reactions must first be 
achieved to continue to explore these compounds. The results from vary­
ing the buffer solutions used can illustrate the interactions between the 
solvent componen ts and the aggregation of the M P-1 1, as well as the com­
plexation with G-quadruplex. However, the varying of the G-quadruplex 
sequences will demonstrate how closely binding the G-quadruplex-MP-11 
complex is and the specificity of the sequence based on its topology. 

Initially the MP- 11 was added to the solution and then once the G-qua­
druplex was added, the histidine residues and positively charged iron cat­
ion in MP-11 bound to the negatively charged G-quadruplex sequence 
and the height and width of the peaks varied depending on sequence and 
buffers used, as predicted. One of the two spectral peaks can clearly be 
seen, and the height and width vary with the difterent solute and solvent 
conditions. For example, one can see two peaks in Figure 1, one associ at­
ed with the MP-1 1 aggregation prior to the addition of the G-quadruplex 
and the second peak is associated with the G-quadruplex-M P-11 complex. 

The peak not shown in the figures corresponds to the charge-transfer peak 
for the complex. The hyperchromicity of the shown peak is an indicator 
of the hydrophobic nature of the interaction between the M P- 11 and the 
G-quadruplex. Similarly, one can see the varying nature of the complexation iWilll~lllill.., 
reactions with the di fferent G-quad ruplexes and bufte rs in Figures 2 and 3. tllll~llli.., 

Through the optimization of the complexation reactions, one can uti­
lize the data obtained to fu rther our understanding of the interactions 
between the G-quadruplex and the MP-11. Since G quadruplexes are 
prevalent in the telomeric regions of the chromosomes and the pro­
moter region within the oncogenes, they have a very important role in 
transcriptional regulatory processes and anti-cancer treatments, such as 
chemotherapy and drugs wit h high selectivity. Thus, researching the op­
timal conditions under which we can identify and select for the G-qua­
druplex can have major basic and translational science and cl inical appli­
cations especially into the molecular basis of thedevelopment of diseases. 
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Figure 1: UV-Vis Absorbance Spectra of MP- I 1 with and without 
G-quadruplex 532 in HEPES Buffer. Two peaks can be seen in the ab­
sorbance spectra: the orange-colored peak represents the absorbance 
associated with the aggregation of the MP- I I, where­
as the grey-colored peak is the peak associated with the 
complexation of the 532 G-quadruplex with MP-11. Above the spectra, a 
simplified illustration of the complexation reaction can be 
seen with the arrows pointing to the corresponding peaks. 

Figure 2: UV- Vis Absorbance Spectra of MP- 11 with G quadru­
plex 532 and Tris, HEPES, and PBS Buffers. Four peaks can be seen 
from the different complexation reactions in the different buffers. 
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Figure 3: UV-Vis Absorbance Spectra of MP-11 in HE PES Buffer with 
G-quadruplexes 424, 442, 532. The three peaks shown in the spec­
trum correspond to different G-quadruplexes used and illustrate the 
difference in complexation characteristics of their unique topologies. 
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Chemotherapy is one of the primary treatments used to treat cancer. Che­
motherapy targets the body's dividing cells, with the hopes being that me­
tastasizing cells will incur most of the damage. However, often, patients 
experience severe side effects when the chemotherapy targets one's own 
body. Our body contains a large population of microorganisms, collective­
ly termed the microbiota. This population of beneficial bacteria are critical 
for basic functioning, such as digestion, protection from other harmful 
microorganisms, regulating the immune system, and more. Changes to the 
composition of the gut microbiota (called dysbiosis) is associated with the 
development of auto-immune diseases, inflammation and cancer. Based on 
the critical role of the micro biota in regulating immune system function, we 
hypothesize that the chemotherapy disrupted, dysbiotic micro biota par­
ticipate in the development of chemotherapy-associated inflammation. 

There are several possible theories that can be used to explain how chemo­
therapy induces the permeability of the gut that leads to symptoms like 
mucositis. Chemotherapy was shown to directly destroy the cells in the ep­
ithelial lining of the gut-- cells which are constantly dividing and replacing 
themselves. This increases gut permeability and induces leaky gut syndrome. 
Secondly, chemotherapy may potentially alter the gut microbiome in the 
lumen, allowing the proliferation of more harmful types of bacteria that 
are more likely to penetrate the tight junctions between the epithelial cells. 
Previous findings in the lab found that post-chemotherapy microbiota al­
ters gut barrier functions, compared with pre-chemo microbiota collected 
from the same mouse/patient. This is likely a result of some altered bacteria. 
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The aim of this experiment is to isolate bacteria from breast ca ncer pa­

tients before and after chemotherapy, to analyze changes to the micro­

biome and assess their potential exacerbation or therapeut ic in flue nce 

on the epithelium. To accomplish this, fecal samples were collected from 

breast cancer patients, before and after chemotherapy. The bacteria were 

cultured and isolated, their genetic m aterial was ampli fied via PC R (poly­

merase chain reaction) using primers fo r the bacterial 16s ribosom al RNA 

gene, and then sent to sequencin g for genetic analysis. The lab will then 

use the TEER assay to assess the bacteria's altered influen ce o n the tight 

junctions in epithelial cells. Wh ile research is still ongoing, we a re hope­

ful about our hypothesis, and o ur results thus far have been promis ing. 
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Throughout the duration of the COVID- 19 pandemic, m any coun­
tries required the use of face masks in all public locations. Masks 

cover most people's faces, leaving only the forehead and eyes VISI ­

ble. TI1e study conducted analyzed the potential impact that masks 
have on people's perception and recognition of facial expression. 

Previous studies have shown that it is harder to detect emotions relying 
solely on the eyes. This experiment intended to test those findings in re­

lation to the COVID- 19 pandemic. In the experiment, we presented five 
different conditions of individuals: full face; half face; mask on chin, only; 

face mask; and scarf. For every condition we presented six expressions 

(five of Ekman's basic em otions): happiness, sadness, anger, fear, disgust 
and neutral. The recognition of emotions in facemask and full-face con­

ditions were compared between the different participants and analyzed 
for replication purposes. In addition, th is experiment would address the 

question whether the type of mask used influences facial emotion per­

ception by comparing the half face condition to the scar f and face mask 

conditions. Additionally, we hypothesized that the mask condition would 

be associated with COVID-19 related emotions such as fear or disgust. 

Theexperimentwasconducted using£-prime. In total there were 720different 

pictures divided into 4 separate studies with 180 pictures each . Each version 

would randomly assign each picture in an order. We recruited N=40 young 

adults: half women and half men. The pictures were presented on a screen 

and participants had to select what they perceived as the correct emotion. 

Results presented a difference of 0.095 for emotional recognition between 

full face and a cover: scarf, mask, half face, (Figure 2). In com bining all 

conditions together, the scale presents the following expressions from high 

to low: happy, neutral, fear, anger, sad and disgust. (Figu re 3) . With the 

mask condition (Figu re 4), the expression of happiness was the easiest to 
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detect, while fear was second and disgust was last. Prediction for the mask 
condition was to be associated with COVID related emotion such as fear 
and disgust. In fact, fear was highly correlated with masks, however, disgust 
scored the lowest average. Additionally, it is interesting to note that on av­
erage, disgust was significantly lower than the other expressions (Figure I). 
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Figure I: Happy, neutral and fear were the emotions easiest to detect. 
Whereas anger, sadness, and disgust were the least detected respectively. 
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Figure 2: When combining all expressions, the detection from high 
to low of the different conditions was: full, chin , scarf, mask and half. 
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Figure 3: When combining all conditions, the detection of all expressions 
in the order of high to low was: happy, neutral, fear, anger, sad and disgust. 

Mask Condition 

happy I neutfll I fnr I .,... I sad I diSfiU>l 

ou I o.as I o.as I o 12 I 067 I 0 47 

I 

Ot ....... 
0 1 

r- ...... 
0, ...... 

n •• 
0\ .. 
0. 

happy • neutral f~ar • •"'er s<ld disc usa 

Figure 4: By combining the mask condition in all expressions, the order of 
detection from high to low was: happy, neutral, fear, anger, sad and disgust. 
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In Figure 3, a meaningful decrease in the cell viabil ity is detected in 

the samples with KA P-1 siRNA. And in Figure 4, in the Caspase­

Glo assay, we recognize a major increase in caspase level for the 

cells that were transfected with the high doses of the KA P-1 s iRNA. 
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In conclusion, a down-regulation of SUMO conjugation to its target pro­

teins was observed when KAP l was inhibited. This proves KAP l reg­

ulates SUMOylation in Sertoli cells and suggests it can act as a SUMO 

ligase. Also, down-regulating KAP l can affect the Sertoli cells viabil­

ity and initiate their apoptosis. These results provide a foundation to 

delve into mice studies where SUMOylation and KAP l activity will be 

inactivated in the Sertoli cells. Furthermore, biopsies of testicular cells 

from infertile male patients can be tested for SUMOylation levels in ad­

dition to screenings for mutations in KAP l SUMO ligase activity site. 
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Keeping organisms in a proper state of homeostasis is critical in order to 

maintain survival. Specifically, metal ions such as copper, in appropri­

ate concentrations promote necessary cellular processes. The copper cy­

cle plays a crucial role in prokaryotes because copper ions are required 

as cofactors for enzymes that catalyze oxidation reduction reactions, as 
well as assisting in regulating DNA transcription within the celL When 
proteins involved in the cycle bind to the specific metal ion, it induces 

changes in structure which either promotes or prevents DNA binding 

and therefore, regulates the transcription process. In h igh concentrations, 
metal ions are proven to be lethal to organisms. Therefore, the Ruth ­

stein lab is studying a more thorough understanding of the biological 
pathways of copper in order to ensure copper homeostasis in bacteria . 

Through EPR and computational modeling, a proper structure-function 

understanding of the systems will eventually aid in the future develop­
ment of inhibitors. These inhibitors could be ultimately incorporated 

into a new generation of antibiotics. These drugs will expectantly work 
to kill the bacteria while ensuring the safety of another organism's host. 

Under the guidance of Melanie Hirsch, the function and efficacy of the 

copper metalloregulator, CopY is analyzed inS. pneumoniae. Metalloreg­

ulators are transmembrane or cytoplasmic proteins that bind to specific 
metal ions with high affinity and play a role in regulating the concen­

tration of the ions within the celL CopY, a transcription factor, is able to 

induce or repress the expression of specific genes through m etal bind­
ing. Structural information is lacking for this protein in S. pneumoniae, 
limiting the ability to elucidate the mechanisms of function. Although it 
has been previously identified and characterized in Enterococcus hirae. In 

past research determined by NMR spectroscopy, the DNA binding do­

main was identified as a canonical winged-helical motif. CopY from S. 

pneumoniae has three Cys residues which can be spin labeled. (Figure I) 
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Figure 1: S. fJI JeiiiiiOIIiac CopY protein model structure. 'I he nwdcl was created with SWISS-NIOD· 
ELELR based on the methicillin rcgulatorr protein (PDII IOKR). Crstcinc residues that arc a\'ail ­

ablc for spin labeling to EPR mca~urcments arc marked. 

Naturally, CopY is a dimer that either binds Cu(I ) ions or binds to Zn (II) in 
a repressor state. At a certain threshold concentration of copper in the cell 
compared to zinc, two molecules ofCu( I) wi ll replace the zinc molecule. The 
protein adapts its conformation and releases the DNA binding site, express­
ing the DNA strand attached. I fthe DNA is expressed, a feedback mechanism 
loop occurs by translating copper chaperones CupA and Cu-ef11uxes Cop A, 
which are involved i 11 rcstori 11g proper copper concentrations with i 11 the cell. 

Before I came, the wi ld type protein was previously expressed. 1l1e re­
search I became involved with began by studying mutations on the 
wildtype at position C86. In order to obtain the protein st ructure 
and function, biomolecular techniques such as PCR, Ni resin pro­
tein purification, EMSA and crosslinking were performed. (Figure 2) 
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11" ·"" 11 ' In order to study the protein structure and behav---- ior with varied concentrations of Cu(I) and Zn 
(II ), the Ruthstein lab uses electron paramagnet­
ic resonance (EPR) spectroscopy. A type of EPR 
used is continuous wave (CW) spectroscopy. The 
protein was spin labeled with MTSL, a nitroxide 
paragmentic probe that can be attached to cyste­
ine residues in the protein. This was done in or­
der to confirm the protein was spin labeled cor­
rectly. Additionally, dynamics of the side chains 

Figure 2. GL'i image ofpuri fiL·d changed. 1l1is means the ion is bound and a change 
protein once cut with TEV f h 'ld 
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rom t e WI type was observed. (Figure 3) Based 

on the peaks, when concentrations of copper and zinc varied, a change 
in the dynamics of the side chains additionally changed. In addition to 
CW, double electron-electron resonance (DEER) will be utilized. DEER 
is a type of pulsed EPR spectroscopy. This works through isolating the 
electron-electron dipolar interaction between two spin probes stimu­
lated by a set of pulses. Data obtained can be used to extrapolate calcu­
lations that can measure distances at the nanometer range 1.5-8.0 nm. 
This approach is valuable and distinctive as it can study proteins with 
different sizes, informing about the inter-monomer distance and chang­
es. In order to observe if the protein changed once the specific mu­
tation was done, the distance between C86' and C86 will be measured. 
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Figure 3. CW EPR spectroscopy graphs. Left is Cu (I). right is Zn (II ). 

Combining these biomolecular techniques and computational modelling, 
the protein general structure and function can be solved. 
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Quantum mechanics focuses on the study of tiny particles such as elec­
trons or photons and the systems made up of such particles. The theory 
of quantum mechanics is an intrinsically probabilistic one, which leads 
to certain unique properties. For instance, according to the uncertainty 
principle, one can either know the position or the velocity of a particle at 
any given time with precision, but not both. We can also find a particle in 
a "superposition" of more than a single state, where the particle can exist 
in any state and only takes a stand when observed. For example, in this 
project we studied systems comprised of qubits, or quantum bits. Just like 
a bit in a classical computer, the qubit has two possible states: it can be 
in a state of 0 or a state of 1. However, due to the probabilistic nature of 
quantum particles, a qubit can also be in a superposition of both states. If 
we prepare a chain of qubits in a certain initial state, let's say I10IO>, the 
state evolves over time and becomes a superposition of all possible states: 
a1l1100> + a21l010> + a3l1001> + a4IOI10> + aSI0101> + a6IOOI1>, 
where lakl2is the probability of finding each configuration once the system 
is observed. While this chain with only 4 qubits may not be too difficult 
to analyze by itself, quantum systems can be made up of many, many in­
teracting particles. This makes real systems more complex and therefore 
more difficult to study. The purpose of this research project was to try to 
find a way to generalize our system of interacting qubits using simpler ma­
trices of random numbers, which would allow us to better describe these 
quantum systems and apply the generalization to other models as well. 

The systems our work focuses on are one-dimensional spin-1/2 lattices 
described by the Heisenberg model. A spin-1/2, just as a qubit, has two 
possible states: pointing up or down along a magnetic field. We refer to the 
spin pointing up as the excitation, which, due to the couplings between the 
spins, can move along the system. A one-dimensional lattice, also known 
as a chain, can either be in a line (open) or a ring (closed). In an open chain 
there exists a border effect, where the sites on the end behave differently 
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than the rest because the excitations can only move to its one neighbor. 

In a closed chain, however, the first and last sites in the cha in can interact, 

removing the border effect previously seen. These chains can be analyzed 

using the H amiltonian that describes the system, which is an operator 

consisting of all the energy present in the system, both kinetic and poten­

tial. Once a basis is chosen, the Hamiltonian is put in a m atrix form. Its 

non-zero elements come from the e nergies that make up each configura­

tion of the chain . When the system has on -site disorder, addition al energy 

from each site contributes to the m atrix. Once we have this Hamilto nian 

matrix, we can diagonalize it to extract the discrete energies of the system. 

Wh ile the Heisenberg model represents rea l quantum systems, we 

can also create a general matrix using random numbers th at resem ­

bles the Hamilto nian but doesn't represent any specific system. Just like 

the Hamiltonian matrix of a real system, our random matrices must be 

symmetric and banded, meaning that its non-zero entries are confi ned 

to a certain sized di agonal band on both sides of the main diagonal. 

For this p roject we focused on closed H eisenberg spin-! /2 chains with on­

site disorder and banded random matrices. The goal of our research was 

to see if we could find a more general way to desc ribe complex m any- body 

quantum syste m s as those represented by the Heisenberg m odel. If we can 

mim ic realistic systems with the simpler random matrices, we may be able to 

use analytical m eans, as opposed to computational, to solve these systems. 

We first wrote a computer code us ing Mathematica to create the Hamil­

tonian matrix fo r a closed chain with on-site disorder and different pa­

rameters of the system. We then considered a system with 10 s ites and 

5 up-spins, and d iagonalized the corresponding Hamilto nian m atrix of 

dimension 252 to obtain the eigenstates and eigenvalues of the system. 
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Using this information , we analyzed the distribution of the ener­

gies of the system (see Fig. I ) and the average participation ratios of 

each energy level (see Fig.2) across multiple realizations of the system. 

Our next step was to write a computer code to create banded random 

matrices of dimension 252 with increasing band sizes and conduct the 
same analysis as before to compare the results with those from the real 

system in Fig. I and Fig.2. The goal was to find which band size, if any, 

gives results like those of the Heisenberg Hamiltonian. This process gave 
us results such as the ones below in Fig.3 and Fig.4, which are from a 

random matrix with a band size of l SI. We discovered interesting as­

pects of the banded random matrices that require further analysis, such 
as a dip in participat ion ratios around zero that becomes m ore pro­
nounced as the band size is increased (see Fig.4) . We also see in Fig.3 

that the energy distribution does not have a Gaussian shape, as seen in 

Fig. I, but is closer to a semicircle, which is typical of full random matrices. 
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Although some band sizes g~ve results close to those o f the Heisenberg 

chain, none were similar enough to be of significance. The next step will 

be to introduce sparsity into the random matrices and to change the lev­

els of randomization to try and mimic the real system more closely. This 

will hopefully bring us closer to recreating the results of the closed chain, 

thereby allowing us to generalize these complex systems for future use. 
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Congenital anomalies of the kidney and urinary tract, or CAKUT, is age­
netic condition that occurs in I in 500 live births and accounts for 35% of 
end-stage kidney disease in children. Most cases of CAKUT stem from 
disrupti on of the highly intricate process of organogenesis, leading to de­
fective renal structures. While some mutations have been identified that 
cause CAKUT, my lab is studying a novel mutation in Gene X, identified 
in a si ngle young patient suffering from cystic renal dysplasia. Gene X is 
impl icated in the Wnt pathway and was previously not linked to CAKUT. 
My work focused on preparing human stem cell li nes to closely model the 
disease as its capacity for self-renewal and abili ty to adopt any cell ular 
fate ma ke it ideal to study a monogenic disorde r such as in Patient X. In 
order to study loss-of- function of Gene X in human pluripotent stem cell s 
(hPSCs), we ex plored utilizing the CRISPR-Cas9 system to edit the stem 
cells' genome. Through both nonhomologous end-joing (NHEJ) and ho­
mology-directed repair (HDR), we were able to both create a double knock­
out of Gene X and work toward inducing a targeted mutation , respectively. 

Using nonhomologous end-joining (NHEJ), my lab had edited human em­
bryonic stem cells (hESCs) to knockout Gene X and create partial or com­
plete loss-of-function. In order to d iffe rentiate between heterozygous and 
homozygous knockouts, I extracted and then tested fo r the protein in the 
unknown lines versus wild-type and known heterozygotes by performing 
a Western blot. No protein was visualized in the un known samples after 
development with a GeneX, while there was protein at the appropriate mo­
lecular weight (MW) in the wild-ty pe and heterozygous cells (Figure 1 ). To 
confirm that absence of Protein X was due to a double knockout of Gene X, 
and not due to mishandling of the samples, I developed the Western with a 
tubulin to confirm that there was approximately the same amount of house­
keeping genes across all samples (Figure I). Therefore, the evidence sup­
ports that the unknown lines are homozygous for the knockout of Gene x. 
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Figure I. Western blot performed to determine presence of studied protein. No Gene 
X protein visible in the unknowns and in known homozygous knockout =6. 

Tubulin is visible in aU samples. 

Now that we have identified double knockouts for Gene X, the next step 
was to induce a targeted mutation matching that of our patient so as to 
compare disease models most closely aligned with the patient. We needed 
to ascertain which guides would lead CRISPR-Cas9 to cut at the correct 
location upstream of Gene X, which would be followed by homology-di­
rected repair utilizing a template with a deletion of 4 base pairs in Gene 
X. My experiment aimed to determine which guide would be the best for 
this process. I transfected HEK 293T cells with three different guides, as 
well as a control with GFP to monitor if the transfection was successful. 
After one day, GFP was visible under fluorescent microscope in about 80-
90% of cells, supporting that the transfection had taken place (Figure 2). 
After extracting and sequencing DNA from the three samples as well as 
from an additional H9 control, we saw that two out of the three guides 
were effective at fi nding and cutting the correct PAM site (Figure 3). 

Figure 2. HEK 293T cells controltransfected with GFP 
visualized under fluorescent microscope at 20x. 
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Figure 3. Sequencing data retrieved from transfection. A) H9 control. B·D) Experimental guides 

By confirming both heterozygous and homozygous knockouts as well 
as beginning to identify guides to induce a targeted mutation, our re­
search enables us to learn more about the pathology of this disease 
and is a step in the development of disease models for Gene X. Us­
ing these disease models, we can picture CAKUT in vitro which al­
lows for deeper understanding of this novel mutation that caus­
es CAKUT and an expansion of our knowledge on its mechanisms. 
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When a danger-associated or pathogen-associated signal enters a cell, a 
pattern recognition receptor (PRR) identifies the threat and forms a pro­
tein complex known as an inflammasome. When activated, the in flam­
masome initiates the activation of caspase-1, which in turn cleaves the 
protein gasdermin D (GSDMD). Cleavage of GSDMD causes pyropto­
sis, a lytic form of programmed cell death categorized by the formation 
of pores in the cell membrane. Pyroptosis is an integral cellular path­
way, as it clears the cell of danger while initiating an immune response. 
CARDS, a human inflammasome-forming protein, is known for under­
going an event termed auto-proteolysis, where the peptide chain is di­
vided into two halves, the C-terminal (CT) and N terminal (NT), which 
remain noncovalently associated. When activated, the NT is degraded by 
a proteasome causing the CT to oligomerize and form an inflammasome 
complex. Currently, it is unknown which inflammasome is involved and 
how it degrades CARDS. Here, we demonstrate that CARDS's N-termi­
nal intrinsically disordered region (IDR) is degraded by the 20S protea­
some. While the N-terminal requires a disordered region, it is indepen­
dent of sequence identity. Also, when a terminally disordered region is 
unavailable, an internal disordered sequence can be degraded, indicat­
ing an endoproteolytic machinery. Lastly, this process is independent of 
the ubiquitin-proteasome system (UPS). Overall, these data suggest that 
the 20S proteasome is sufficient to degrade CARDS's N-terminal IDR. 
Further study is needed to illuminate whether this process is sufficient 
or necessary to activate the CARDS inflammasome and cause pyroptosis. 
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Infertility affects 8- 12% of the couples in the United States. Half of these 
cases can be attributed to the male partner, and 30-50% of these ma le 
inferti lity cases are idiopathic (e.g. occurring for an unknown reason) . 
One major cause of male infertility is a failu re of damage to spermato­
genesis, the process in which male sperm are fo rmed. New insights 
on regulation of spermatogenesis can shed light on spec ific cases of 
male infertility and possibly identify targets for male contraception. 

Sperm formation is supported by test icular somatic cells, known as Ser­
tol i cells. These cells are essential for spermatogenes is and produce 
important hormones and growth factors. Spermatogenesis and func­
tions of Sertoli cells are supported by post-translat ional modifications 
which happen on cellular proteins af1er they have been synthesized. 

The Vigodner lab focuses on a post-translat ional mod ification known as 
SUMOylation which is mediated by addition of small ubiquitin modifi­
ers (SUMO) to the target proteins. One of the enzymes regu lating SU­
MOylation in other cell types is a SUMO-l igating enzyme called KAP 1 
(KRAB-associated protein- ! ). This SUMO ligase was specifically cho­
sen to study in Sertoli cells because it is a major regulator of SUMOy­
lation in granulosa cells, which are the fe male equivalent of Sertoli 
cells. Additionally, KAP I is highly expressed in testis and it colocalizes 
SUMO in Sertoli cells. Tile Vigodner lab hypothesized that KAP I reg­
ulates SUMOylation in Sertoli cells. To support this hypothesis, we 
down-regulated KA PI usi ng small inhibitory RNAs (siRNAs) and then 
checked both the levels of SUMOylation and the viability of the cells. 

Sertoli cell lines were transfected with KAP I siRNAs followed by pro­
tein isolation. Then, the protein concentrations were tested using bi-
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cinchonin ic acid assay. Next, western blots were performed to check 
the amount of KAP-1 and SUMOylation As seen in Figure 1, in the 
presence of KAP-1 siRNsA, the protein expression of KAP- 1 was sig­
nificantly decreased as compared to the ones without the siRNAs. 
Tilese results means that KAP-1 was sign ificantly down-regulated. 

KAPl -siRNA 

KAPl 

SUMO 

actin 

+ - + - + 

-------

In the KAP- 1 down-regulat­
ed samples, there was no SU­
MOylation of the high molec­
ular weight proteins detected 
as compared to the control 
wells. At the bottom of the blot 
a level of free SUMO is seen, 
and the increased free SUMO 
level in the samples with the 
down-regulated KAPI sug­
gests that SUMO was not able 

Figure 1: Western blot analysis of KAP1 -siRNA, to conjugate to the target pro-
SUMO proteins and actin. 

teins. Acting antibody was 
used on the same blot to confirm the level of equal loading of the sample. 
Therefore, KAP I seems to play a major role as a SUMO ligase in Sertoli cells. 

Following the down-regulation of KAP-1 , the viability of the cells were 
tested using both water soluble tetrazolium salt (WST- 1) assay, which 
is used to check cell viability, and Caspase-Glo Assay, which measures 
the level of apoptosis. In WST- 1 assay, in Figure 2, a significant de­
crease in the cell viabilitv is observed in the samoles with KAP- 1 siRNA. 

1 2 
E 
c: 1.0 :t 

0 

"' 08 .. J: 
r 

~ 0 .6 ... 
u 

04 i 
.0 

0 .2 
~ 
.0 0 .0 
<t 

No siRNA SIRNA No SIRNA siRNA No SIRNA siRNA 

Low Hlsh H•&h 

Figure 2: Treatment of Mouse SE by KAP1 siRNA on WST-1 Assay 

In case of Caspase-Glo assay, as seen in Figure 3, a significant increase in 
caspase level was observed for cells which were transfected with the high 
doses of the KAP-1 siRNA. 
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In conclusion, the inhibition of KAPI causes a down -regula tion of 

SUMO conjugatio n to its ta rget proteins. This means that it is very like­

ly that KA P 1 regulates SUMOylation in Sertoli cells and m ay act as 

a SUMO ligase. Also, the down-regulatio n of KAPI affects the viability 

of Sertoli cells a nd initiates their apoptosis. TI1is study provides a foun ­

d at ion for further stud ies in mice where SUMOylation and KA PI ac­

tivi ty will b e inactivated in the Sertoli cells in mice. Also, testicular 

biopsies from infertile patients can be checked for the level of SUMOy­

lat ion and screened for mutations in KAP I SUMO ligase activ ity si te. 
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Interaction between antibodies and antigens in B-cells are crucial for our 

bodies to neutralize pathogenic molecules. Identifying antigen epitopes, 

amino acid residues on the antigen, are important to learn how they 

interact, to uncover the m echanisms in play, and to understand humoral 

immunity. Knowledge of antibody-antigen interactions is a key step in the 

process of developing drugs, therapies, and vaccines that utilize this in­

teraction site. In the laboratory, determining the interface residues of an 

antigen can be difficult, expensive, and time consuming since it requires 

the crystallization of the antigen -antibody complex. With the availability 

of advanced computational methods and public repositories of structures 

of antigens, we can use computational tools to predict the epitopes of an 
antigen without needing to crystallize the complex. 

To achieve the most accurate predictions, we used different computation ­

al approaches. There are template-based methods, intrinsic-based meth ­

ods, and structure-based methods. Template-based methods identify an 

interface by mapping known information from a homologous complex 

structure. The drawback of template-based methods is that their effective­

ness is contingent on the existence ofhomologues or structural neigh ­

bors that have a known complex structure. If no such structure exists, 

the method has a hard time predicting the protein's interface. The intrin­

sic based approaches train machine learning algorithms on a dataset of 

experimentally determined protein complex structures to create a model 

that relates sequential and structural features, like hydroph obicity, amino 

acid interface propensity, physicochemical properties, evolutionary 

conservation, solvent-accessible surface area, and geometric shape, with 

the likelihood that a residue is part of an interface. W hile intrinsic-based 

methods have been steadily enhanced over the past 20 years, their future 

improvement appears to be limited because further combination of exist­

ing features and classifiers has little impact on performance. 
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To overcome the limitations of intrinsic and template-based methods, we 
used meta-methods that integrate orthogonal predictors. Meta -PPISP is 

one such meta- method that combines the predictors cons- PPISP, Pro­
mate, and PI NUP through linear regression analysis. Meta-PPISP com­
bines complemen tary intrinsic-based approaches, but it does not consider 
inputs from template-based approaches. Furthermore, it employs linear 
regression analysis for method combination , instead of using a logistic 

regression analysis, which is more effective for discrete categorical data 

like a residue's interfacial score. 

Our research group developed meta-DPI th at integrates orthogonal 
approaches with the recently developed docking-based approach Dock­
Pred. Meta-DPI combines three orthogonal methods by logistic regres­
sion and random forest. We explore the suitability of Meta-DPI to make 
the epitope prediction of the an tigens. 

Our data set consists of 275 bound antigens and 195 unbound antigens. 
We tested the predictions on these antigens using four dift-erent methods, 
Meta-PPISP, ISPRED4, DockPred, and Vorffip. Each method's perfor­
mance is shown in Table I, Fig. I, and Fig. 2. Each method \vas analyzed 
by comparing the F-scores and MCC values obtained by using a dynamic 
threshold for each query in the database. l11e dynamic threshold de­
termines the number of top- ranking res idues that will be considered as 
interface residues. 1l1e dynamic threshold was calculated for each query 
antigen using the following equation: 

N = 6. 1 R0.3 
where R is the number of surface exposed residues for each query protein, 
and N is the dynamic threshold. Using this threshold value, the elements 
of the Confusion mat rix, True Posi tive (TP), True Negative (TN), False 
Positive (FP) and False Negative (FN) can all be determined. From there, 
the ROC and PR curves are made. If the area under the ROC curve is 
greater than 0.5, the method is better than randomly choosing the inter­
faces, which is the case. TI1e area under the ROC curve of each method 
is shown in Table 1, and the curves are shown Figs. I and 2. 1l1e prelimi­

nary data are enclosed. We will work to combine these results to improve 
the predictive power of the algori thm. 

150 

Table I: Statistical Analysis of Vorflip ISPRED and Meta PPISP . . 
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Figure I: Comparison of ROC Curves for Four Independent Methods 
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Figure 2: Comparison of PR Curves for Four Independent Methods 
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Breast cancer is the leading form of cancer found in women of all ages. Spe­
cifically, triple negative breast cancer (TNBC) accounts for about 10-15% 
of all cases and is associated with harsher tumors and a worse prognosis. 
TNBC is characterized as lacking expression of the three known molec­
ular markers, namely estrogen receptors, progesterone receptors, and the 
HER2 protein. Development of treatments for TNBC proves to be more 
difficult than that of receptor positive breast cancers, due to the fact that 
the cancer cells do not express any known druggable targets. Interestingly, 
previous research on TNBCs has shown that though the tumors do not 
express any known molecular markers, they do have an upregulation of ex­
pression of estrogen related receptors alpha (ERRa), a transcription factor 
that plays an important role in energy n1etabolism and cell proliferation. 

The work outlined in this abstract specifically explores the connection 
between the mitogen activated protein kinase (MAPK) pathway and 
ERRa. We identified nineteen unique phosphorylation targets, whose 
expression in MDA-MB-231, a TNBC cell line, was altered upon treat­
ment with tamoxifen, an estrogen modulator, as well as with XCT-790, 

an inverse agonist of ERRa. One of the targets whose phosphorylation 
was upregulated by treatment with tamoxifen as well as XCT -790, was 
mitogen-activated protein kinase 1 (MAPK1), also known as ERK. This 

finding was validated by western blot analysis where we showed a statis­
tically significant upregulation of ERK phosphorylation in TNBC cells 
treated with tamoxifen and/or XCT-790. Our data identified a connec­
tion between the MAPK signaling pathway and TNBC and showed an 
increase in the activation of ERK when the ERRa activity was inhibited. 
Furthermore, phosphorylation of RSK, a downstream target of ERK, also 

showed a parallel increase in phosphorylation, indicating that activation 
of the entire cascade was triggered by tamoxifen and XCT-790 treatments. 
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Overall, our results show that there is a relationship between ERRa and 
ERK and indicate that the MAPK signaling pathway should be considered 
for targeted treatment of TNBC. 
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The efficacy of the chemotherapy drug cisplatin is significantly unde~mined 
by the various mechanisms through which cancer cells. develop res1sta~ce 
to the drug. One postulated mechanism of resistance IS the exposure~ In­
duced reduction in the expression ofCTRI, the surface receptor responsible 
for mediating the entry of the drug into the cell. Once in the cell, the dr~g 
is modified to a toxic form that attaches to adenine and guanine base paus 
in DNA, introducing kinks in the secondary structure that impede repli­
cation. Hypothetically, therefore, cells that have adapted to downregulate 
CTR4 are less susceptible to the toxicity of the chemotherapy treatment. 

Our project aims to bypass this mechanism of resistance by induc­
ing entry through an alternate pathway. To do this, w~ synthesize 
gold-nanoparticles (GNPs) of 20 nm in diameter and conJugate them 
to cisplatin via a PEG 1,000 linker. GNPs have previously been demon­
strated to be effective, nontoxic, nonimmunogenic vehicles for drug 
delivery!. We also attach glucose, the ligand of surface glucose trans­
porters. The purpose is for the complex to enter the cell through a dif­
ferent route such that the CTRI pathway is bypassed, and the treatment 
will still be detrimental to cells that have become naturally resistant. 

To test this model, we generate resistant cells by continuously incubating 
strains of RENCAIO (renal cancer) and MB49 (bladder cancer) cells with 
increasing quantities of cisplatin, allowing recovery time in between sub­
sequent drug treatments. Once the cells are determined to have achieved 
sufficient resistance, we apply our synthesized GNP-cisplatin-glucose com­
plex and observe the resulting viability of the cells as they compare to cells 
treated directly with cisplatin and in comparison to non-resistant cells. Our 
hypothesis will be supported if the cells treated with the GNP-conjugated 
chemotherapy will result in greater cell death than non-conjugated cisplatin. 
1 
Brown, S. D., Nativo, P.. Smith, ). A., Stirling. D .• Edwards. P. R., Venugopal. B., ... & Wheate, 

N. ). {2010). Gold nanopartides for the improved anticancer drug delivery of the active 
component of oxaliplatin. Journal of tile Amerimu CIJemiml Society, 132( 13 ). 4678-4684. 
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Turner's syndrome (TS) is a chromosomal disorder that affects I out of 
2,000 females characterized by a partially or completely absent X chro­
mosome. While most people have 46 chromosomes, women with Turn­
er's Syndrome usually have 45. Named after Henry Turner, an endocri­
nologist who discovered the syndrome in 1938, Turner's syndrome is 
associated with various physical abnormalities including short stature, 
webbed necks, cardiac and renal defects as well as ovarian dysfunction 
which leads to estrogen deficiency and infertility. In addition to physi­
ological symptoms, Turner syndrome manifests itself through cognition 
as well. Individuals with Turner's syndrome demonstrate typical intelli­
gence and verbal skills; however, they experience deficits in visuospatial 
and motor skills, executive functions, mathematics, and language. They 
also demonstrate poor psychosocial functioning which can be expressed 
through difficulties in forming and maintaining social relationships. 

The present meta-analysis was conducted to assess the relationship be­
tween Turner's syndrome and social cognition. Social cognition can be 
described as the mental processes involved in perceiving, and attending to 
the other people in our social world. Individuals with Turner's syndrome 
have shown significant impairments in face perception as well as Theory 
of Mind (ToM), which is the ability to attribute mental states to the inten­
tions of others' behaviors. These deficiencies are generally attributed to 
neuroanatomical anomalies in the hippocampal and amygdalar regions 
of the temporal lobe found in women diagnosed with Turner's syndrome. 
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While many factors affect lifespan and healthspan, in recent years there 
has been a significant correlation between Sirtuin proteins and longevity, 
specifically Sirtuin 6. Sirtuin 6, or SIRT6, is an NAD+ dependent pro­
tein deacetylase. SIRT6 can act both as an ADP-ribosyl transferase and 
histone deacetylase, playing a critical role in various metabolic cycles in­
eluding gluconeogenesis, DNA repair, and lipid metabolism. 1 The effects 
of overexpression of SIRT6 have been connected to extending healthy 
lifespan through maintaining and restoring energy homeostasis. Recent 
literature has shown that the overexpression of SIRT6 lengthened the 
lifespan of mice by 23%, while also maintaining their healthspan. Fur­
thermore, these findings show that SIRT6 optimizes energy homeosta­
sis in old age to delay frailty and preserve healthy aging. 2 As SIRT6 is 
a protein with a strong connection to a lengthened lifespan, its analysis 
of can contribute to further breakthroughs in the study of human aging. 

In addition to the catalytic pocket, SIRT6, like many other proteins, con­
tains a zinc finger, a structural motif on the Sirtuin. While little is currently 
known about the function of the zinc finger on SIRT6, it may play a crucial 
role in the proper folding of the despite its large distance from the catalytic 
site of SIRT6. Four cysteine residues of SIRT6 hold the zinc atom in place 
through various chemical interactions. Cystine has a strong affinity for the 
Zn2+, via the electrostatic interactions with the Zinc and the sulfur atom of 
the residue. Manipulations of this zinc finger on a molecular level can like­
ly provide significant insight into the function of the zinc finger within the 
broader picture of the Sirtuin molecules. Mutagenesis was used to exchange 
the cysteine residue with an arginine residue to remove the interactions 
between the sulfur atom and the Zn2+ atom.3 After which, a thermal anal­
ysis and activity assay were performed from the isolated mutant proteins. 
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Further analysis of the o ther cysteine residues that interact with the zinc 

finger of SIRT6 would allow for further characterization of the protein. 

Additionally, mutations of the cysteine residue in the SIRT6 have been 

strongly correlated with thyroid cancer, providing additional interest in 

the protein mutation with potential for broader downstream cancer ther­

apeutic effects.4 The cysteine residue exchanged for tyrosine, a larger ar­

omatic amino acid, has been found in various forms of thyroid cancer 

and may affect its native folding. The second mutation of interest was the 

removal of the thiol group from the cysteine residue, which is understood 

to have the strongest electrostatic interactions with the zinc molecule. 5 

The exchange of the cysteine residue with an alanine residue via mutagen­

esis would allow for the determination if the sulfur molecules interacted 

with the zinc fi nger. Mutagenesis was successfully preformed, and further 

analysis is necessary to determine its overall allosteric effect on th e protein. 

While it is evident that the zinc finger has a significant effect on the catalysis 

effect on the SIRT6 molecule, there is still much about its folding and func­

tion that can be discovered. Through mutagenesis of the cystine residues 

that interact with the zinc finger, the zinc finger showed significant import­

ant in the catalytic and folding abilities of the protein. By analyzing Sirt6 and 

I Kanfi Y, Naiman S, Amir G, Peshli V, Zinman G. Nahum L. Bar-Joseph z. Cohen HY. The sirtuin 
SJRT6 regulates lifespan in male mice. Nature. 20 12 Feb 22;483(7388):218-2 1. doi: 10.1 038/na­
ture10815. PMID: 22367546. 

2 Roichman A, Elhanati S, Aon MA, Abramovich I, DiFrancesco A. Shahar Y, A vi vi MY, Shurgi 
M, Rubinstein A, Wiesner Y, Shucham i A, Pet rover Z. Lebenthai-Loinger I, Yaron 0 , Lyashkov A, 
Ubaida-ivlohien C, Kanfi Y, Lerrer B. Fernandez-Marcos PJ, Serrano M, Golllicb E. de Cabo R, Co­
hen HY. Restoration of energy homeostasis by SIRT6 extends healthy lifespan. Nat Commun. 2021 
May 28; 12(1 ):3208. doi: I 0. 1038/s4 1467 -02 1-23545-7. PMID: 34050 173; PMCID: PMC8 163764. 

3 Pace, Nicholas), and Eranthie Weerapana. "Zinc-binding cysteines: diverse functions and struc­
tural motifs~ Biomolecules vol. 4,2 419-34. 17 Apr. 2014, doi:I0.3390/biom4020419 

~Mutation Overview Page SIRT6 - p.CJ 77}' (Substitution- Missense). 
https://cancer.sanger.ac.uk/cosmic/mutalion/overview?id= I 05687971. Accessed 30 July 2021. 5 
Pace, Nicholas). and Eranthie Weerapana. "Zinc -binding cysteines: diverse func tions and structural 
motifs:· Biomo/ecules vol. 4,2 419-34. 17 Apr. 2014. doi: 10.3390/biom40204 19 

159 



The Enhancement of Cisplatin Treatment Of Resistant Cell Lines Via 
Glucose-Linked Gold Nanoparticles 

By: Yitzhar Shalom 1
; Yoray Sharon 2

; Rachela Popovtzer
3 

Stern College for Women of Yeshiva University, New York, NY
1

; 

Department of Engineering of Bar Ilan University, Ramat Gan, IsraeF, 
3 

The efficacy of the chemotherapy drug cisplatin is significantly undermined 
by the various mechanisms through which cancer cells develop resistance 
to the drug. One postulated mechanism of resistance is the exposure-in­
duced reduction in the expression of CTR 1, the surface receptor responsible 
for mediating the entry of the drug into the cell. Once in the cell, the drug 
is modified to a toxic form that attaches to adenine and guanine base pairs 
in DNA, introducing kinks in the secondary structure that impede repli­
cation. Hypothetically, therefore, cells that have adapted to downregulate 
CTR4 are less susceptible to the toxicity of the chemotherapy treatment. 

Our project aims to bypass this mechanism of resistance by induc­
ing entry through an alternate pathway. To do this, we synthesize 
gold-nanoparticles (GNPs) of 20 nm in diameter and conjugate them 
to cisplatin via a PEG 1,000 linker. GNPs have previously been demon­
strated to be effective, nontoxic, nonimmunogenic vehicles for drug 
deli veri. We also attach glucose, the ligand of surface glucose trans­
porters. The purpose is for the complex to enter the cell through a dif­
ferent route such that the CTRl pathway is bypassed, and the treatment 
will still be detrimental to cells that have become naturally resistant. 

To test this model, we generate resistant cells by continuously incubating 
strains ofRENCAlO (renal cancer) and MB49 (bladder cancer) cells with 

increasing quantities of cisplatin, allowing recovery time in between sub­
sequent drug treatments. Once the cells are determined to have achieved 
sufficient resistance, we apply our synthesized GNP-cisplatin-glucose com­
plex and observe the resulting viability of the cells as they compare to cells 

treated directly with cisplatin and in comparison to non- resistant cells. Our 
hypothesis will be supported if the cells treated with the GNP-conjugated 

chemotherapy will result in greater cell death than non -conjugated cisplatin. 
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(2010). Gold nanoparticles for the improved anticancer drug delivery of the active component of 
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, Severe Combined Immunodeficiency (SCID), is a group of disorders in 
, which patients have severe defects in lymphocytes activity. These disorders 

are caused by mutations in one of multiple genes. One of those genes is 
RAG 1. The RAG 1 gene encodes the RAG 1 protein which is part of the RAG 
complex. The RAG complex is required for T and B cell maturation, as it is 
part of the recombination process required to maintain the diversity of their 
receptors. Due to their nonfunctional immune system, without treatment 
infants are not able to survive long. The conventional treatment for SCID is 
allogeneic bone marrow transplant which, while effective, holds severe risks, 
such as graft versus host disease ( GvHD). Transplantation of hematopoietic 
stem and progenitor cells (HSPCs) from the patient himself that have been 
genetically corrected can be a possible alternative cure for this disorder. 

Dr. Ayal Hendel's lab aims to find a solution to this disorder using a target­
ed genome editing approach, altering the DNA sequence of the HSPCs. 
This can be done using the revolutionary technology of CRISPR, Clus­
tered Regularly Interspaced Short Palindromic Repeats, to attempt and 
fix the mutated gene. The CRISPR system is composed of a guide RNA 
(gRNA) and the Cas9 nuclease protein. The Cas9 is directed to a specific 
spot on the genome using a Watson Crick base pairing with the gRNA. The 
nuclease protein, Cas9, creates a double-stranded break (DSB) in the DNA 
at the target site. There are two pathways the cell can repair DSBs: the first 
way to repair the break is by nonhomologous end joining (NHEJ), fusing 
the ends of the cut sequence together, which usually creates mutations 
in the form of insertions and deletions (INDELs) at the location of the 
DSB. The other way to repair the genome is by Homologous recombination 
(HR), which functions as a cut and paste tool, essentially replacing the cut 
sequence with a normal sequence copied from a matching donor template. 
HR may be used to cure SCID along with other disorders, by introducing a 
correct copy of the gene into the DSB by using a corrective donor template. 
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My project in Dr. Hendel's lab was to create a new donor plasmid that 
could be used as a template to correct the defective RAG I gene in HSPCs 

by using the HR mechanism. 

Once the plasmid was designed, primers to amplify the segments required 
for the plasmid were created. The primers were used in a Polymerase Chain 
Reaction ( PCR) to amplify the required segments. To ensure the PCR 
worked as planned, calibrations were done to determine temperatures and 
conditions for the PCR. Once the required segments were amplified, they 
were tested by running them on an agarose gel. Once the PCR product was 
determined to be correct it was cut from the gel and purified. A Gibson 
reaction was then performed, which was used to assemble the DNA in the 
correct order and insert it into the proper vector. The reaction was followed 
by transforming bacteria which were seeded on plates containing ampicil­
lin overnight. Once the bacteria formed colonies on the plate, a total of six 
colonies were picked and placed in LB to continue to grow. The bacteria in 
LB were placed in a shaker overnight to ensure proper growth and devel­
opment and then extracted using Gene JET Plasmid Mini prep Kit (Thermo 
Fisher Scientific, USA). Throughout the experiment, the NanoDrop ma­
chine was used to measure the quantity and purity ofboth the PCR segments 
and the final plasmids. Following plasmid harvesting, a restriction testing 
of the plasm ids was executed to detern1ine if the plasm ids were indeed 
correct. The plasm ids were then run on a gel and compared to a computer 
simulation to further confirm that the plasmid is correct. Once the plasmid 
was found to be correct, it was sent for sequencing to verify the product. If 
all went well the plasmid would then be of use to Dr. Hendel's lab in their 
research to correct the RAG 1 gene and hopefully cure the SCI D disorder. 
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