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Dear Alumni and Friends of UMass Chemistry,

The last eighteen months have been challenging for our 
undergraduate and graduate students, staff, and faculty. Last year, 
UMass held most classes remotely, with only “essential” classes in 
person. Since Chemistry is such a laboratory-based endeavor, we 
persevered and were able to safely hold the Organic, Inorganic, 
Physical, and Analytical labs and the Spring Honors/Majors Gen 
Chem labs in person, thanks to everyone wearing facemasks, 
shields, and goggles. This Fall truly feels like a rebirth, as UMass resumes full-
time in-person instruction, thanks to required (and extremely highly adopted) 
vaccinations. It’s wonderful to see so many students on campus, in the lecture halls 
and teaching and research labs!

Two giants of our faculty and former Department Heads, Distinguished University 
Professor Lila Gierasch and Professor Bret Jackson, formally retired this year. This 
“retirement” is providing them more time to devote to their research studying the 
intricacies of protein folding (Gierasch) and mechanisms for methane activation on 
metal surfaces (Jackson). I greatly appreciate their leadership and collegiality. We 
mourn the passing of Goessmann Professor Emeritus Richard “Dick” Stein this year 
and celebrate his many achievements as a member of the Chemistry department 
for over 70 years. He received numerous awards for his research using optics to 
determine how polymers flow, orient, and crystalize. Among the milestones that 
he achieved: obtaining one of the first research grants at UMass, helping to create 
the first research computing center on campus, initiating research on polymers at 
UMass, and helping to found the Polymer Science and Engineering department. It’s 
amazing how far we’ve come as a department, and it’s in no small part due to Profs. 
Gierasch, Jackson, and Stein!

Several members of our department won prestigious awards recognizing their 
achievements. Assistant Professor Mingxu You received a Camille and Henry 
Dreyfus Foundation Teacher-Scholar Award and the John S. Burlew Award from 
the Connecticut Valley Section of the American Chemical Society for his work 
on DNA and RNA nanotechnology and training of undergraduate and graduate 
students. Professor Jeanne Hardy won the Northeastern Association of Graduate 
Schools Graduate Faculty Teaching Award (Doctoral level) for her teaching of 
graduate students and innovations in graduate curriculum development. Robert 
“Bob” Sabola, Instrumentation Engineer, received a CNS Outstanding Staff award. 
I greatly appreciate the dedication of our staff, and they truly excelled over the last 
year, taking on extra work due to vacant and unfilled positions, as well as having 
to take mandatory furloughs. Graduate student Eric Ostrander received a National 
Defense Science and Engineering Graduate Fellowship and graduate student 
Peidong Wu was awarded a PPG fellowship. I’d also like to highlight our selection as 
an ACS Bridge site, which will help us to expand opportunities for graduate study 
for students from under-represented communities.

We are deeply grateful to all of you who have contributed so generously to our 
department over the years. Your gifts are invaluable towards contributing to the 
resilience and growth of the department by providing scholarships to students and 
improving our teaching and research facilities. With your support, we will forge 
ahead, advancing the frontiers of knowledge and continuing to train top-notch 
scientists! Warmest wishes from all of us at UMass Chemistry!

Sincerely,

Ricardo Metz, Head of Chemistry
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Polymer Pioneer and Visionary
Richard S. Stein

 
Dick Stein first arrived as a faculty 
member in the chemistry department at 
the University of Massachusetts 
Amherst in January 1950, fresh from 
post-doctoral studies at Cambridge 
University in England and Princeton 
University in New Jersey. At the time, 
UMass had no advanced graduate 
courses in physical chemistry, no federal 

research funds, no computing systems, and no mechanism to 
accept research funding directly. In addition, its research budget 
was extremely meager, and its laboratory facilities poor.  The 
university was, at that time, very much a “cow college.”  In 
fact, the institution was renamed the University of 
Massachusetts from Massachusetts State College only three 
years earlier in 1947. There were twenty eight hundred 
students; science departments devoted mainly to agriculture, an 
embryonic engineering school, very little graduate research, and 
a chemistry department that awarded a total of four doctorate 
degrees in the 1940s. Over the next several decades, this sleepy 
land grant agricultural college blossomed into a major research 
institution.  Dick Stein was at the heart of most of the events 
that ignited this explosive growth. The pioneering spirit and 
vision that prepared him for this role was cultivated years earlier 
in Queens, New York City. 
 
Richard Stephan Stein Jr. was born on August 15, 1925 in Far 
Rockaway, New York in the New York City Borough of Queens 
on Long Island. The Stein family, father Isador, mother Florence, 
sister Marjorie, and Dick. As a child he had an Irish nanny 
named Eileen Murphy (later O’Leary) who took him to Catholic 
Church every Sunday. Dick credited her with instilling in him a 
life-long appreciation of diversity.  His elementary school science 
teacher, Henry Arthur Charlton (1904-1991), was most 
influential. Charlton organized a Science Club in grades 6 and 7 
which Dick attended with eagerness. He also went fishing and 
skiing with Mr. Charlton where they talked a lot about science. 
Mr. Charlton had 3 Nobel Prize winners as students: Baruch 
Blumburg, Medicine, 1976; Burton Richter, Physics, 1976; and 
Eric Kandel, Medicine, 2000. As youngsters Baruch and Dick 
tried to extract gold from seawater during the summer. This 
experience taught Dick the relationship between science and 
economics. 
 
Seeking the most competitive secondary education possible, 
Dick attended Brooklyn Technical High School from which he 
graduated in 1942. At this same time, World War II was 
demonstrating the broad applications, usefulness and future 
potential of polymers. The Polytechnic Institute of Brooklyn 
(“Brooklyn Poly” or BPI) acted on this potential by enticing 
Herman Francis Mark (1895-1992), a world-renowned pioneer 
in polymer science and recent émigré from Austria, to become 
the first academic professor of polymer science and establish 
the first polymer science program in America. Dick Stein 
enrolled as a chemistry major at the BPI on Livingstone Street in 
fall, 1942.  About this time, Peter Debye (1884-1966) and Paul 
Flory (1910-1985) visited BPI and described their recent polymer 
research. They and Mark proved very influential in Dick’s career 
choice. At BPI he started his thesis in electrochemistry, but later 

switched to the newly created polymer science program.  
Department Head Raymond Kirk suggested Dick might work 
with Professor Paul Mead Doty (1920-2011) on light scattering.  
Debye had discussed his work in this area during his BPI visit.  
As a result, Dick performed his senior research in the use of 
light scattering to determine polymer structure, under the 
direction of Doty and Bruno H. Zimm (1920-2005).  Publication 
of his senior thesis work in Polymer Bulletin [1, 90-119, 1945] 
was his first publication. His 1946 paper in The Journal of the 
American Chemical Society [68, 159-167, 1946] on the first 
measurements of the size of polymer molecules in solution 
using light scattering opened a line of investigation that led 
Stein to help originate the field of rheo-optics.  At BPI, he had 
to conduct experiments when the trolley, which ran just outside 
the laboratory, was not operating. On top of that, the 
galvanometer he used had a cockroach inside! Dick learned 
early on to overcome research adversity. Dick graduated from 
Brooklyn Poly in 1945. 
 
Stein completed graduate studies at Princeton University, 
receiving an MS in 1948 and PhD in 1948 (awarded 1949), 
both in physical chemistry and supported by a Textile 
Foundation Fellowship. At Princeton he started his graduate 
research with Henry Eyring on absolute reaction rates. Soon 
however, Eyring left for Utah, where he became a Bishop in the 
Mormon Church and Director of the Graduate School. Dick 
next worked with Bob Rundle on x-ray diffraction, but after a 
year Bob left for Iowa. Dick finally ended up working with 
Arthur Victor Tobolsky (1919-72) on birefringence and circular 
dichroism.  Tobolsky had made fundamental contributions to 
the field of rheology – the study of liquid flow. Dick studied the 
relationship between structure and the mechanical properties of 
polymers using birefringence, circular dichroism, and x-ray 
diffraction. Dick lived two miles from the lab and bicycled there 
at three hour intervals, often to take measurements using 
instruments he fabricated when they were otherwise 
unavailable. He learned how to do research with sparse 
resources, a skill important at UMass Amherst in the 1950's and 
60's. 
 
Dick then did a year of postdoctoral work on the infrared linear 
dichroism of solid polymers with Sir Gordon B. B. M. Sutherland 
(1907-1980) at Cambridge University with a National Research 
Council Fellowship.  Notably, he spent five days sailing to 
England aboard the liner Queen Mary and, while there, broke 
his leg skiing in Northern England.  Upon returning stateside in 
fall 1949, Stein worked for a few months with his former 
mentor Arthur Tobolsky at Princeton.  About that same time 
UMass Amherst’s Richard “Doc” Fessenden became ill and the 
department sought a replacement, as well as someone to 
provide leadership in the emerging area of polymers.  Dick Stein 
applied for the job and interviewed with department head 
Walter Ritchie.  Dick believed that it was his willingness to help 
Walter’s wife, Maggie Bell, with the evening dishes at their 
home on Mount Pleasant St. in Amherst that solidified the job 
offer!  The department had no money for Dick to stay in a 
hotel, so he stayed overnight with the Ritchie’s.  Thus, in 
January 1950, Dick began his long and illustrious teaching and 
research career at UMass. 

by Dave Adams
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Cover/Stein: Polymer Pioneer
 
Before this time, there was no activity in polymers at the 
university.  Dick began by developing foundational courses in 
quantum mechanics, statistical mechanics, and polymer 
chemistry, among others, all while teaching general chemistry.  
Initially, with a few Master’s students, many undergraduates, 
and homemade equipment, he began to extend his work on 
the structure/property relationship of polymers using light, 
x-ray, infrared, and later, neutron scattering.  Using these 
methods, Stein studied the ordering of polymer molecules in 
the solid, melt and solution phases.  In particular, he made 
seminal contributions toward understanding deformation 
mechanisms in plastics.  His research was supported by federal 
and industrial grants, including Research Corporation for 
Scientific Advancement in 1950 and 1954, the Office of Naval 
Research in 1952, and a NSF in 1958.  The ONR grant is 
believed to be one of the first federal research contracts 
awarded to UMass.  Those initial research grants included a 
salary for Dick to conduct summer research.  When Dick 
approached Department Head Walter Ritchie with this request, 
Ritchie retorted: “I don’t think it is right for someone to get 
paid during the summer for doing something they like.” 
 
His first research budget of $80.00, almost the entire 
departmental research budget that year, tested both his 
knowledge and resourcefulness in getting his research program 
off the ground.  Dick fabricated his first piece of research 
equipment, a chamber for a Beckman spectrophotometer, from 
parts obtained in local hardware stores and from Rowe’s auto 
garage on Triangle Street in Amherst.  He also bought a metal 
lathe from Sears and Roebuck to make some of the apparatus.  
The light scattering apparatus he fabricated had an 89-degree 
right angle due to the fact that Dick hand inscribed the degree 
markings late one night, and forgot one of them.  For the 
lifetime of this instrument Dick and his research group had to 
remember to account for the missing degree for each 
experiment!  This apparatus was passed on from Dick to one of 
his students, Marion Rhodes (1923-2009, PhD 1966), who later 
became a faculty member in the Chemistry Department at 
UMass. 

 
The funds from Dick’s 
initial research grants 
went directly to the State 
Treasury in Boston.  There 
was no way to send or 
earmark them specifically 
for the Amherst campus.  
Only a special 
appropriation of the state 
legislature allowed Dick 
to receive his summer 
salary.  In order that this 
would not continue to be 

problematic, Dick, working with Dean of Science Charles 
Alexander, got a bill passed in the state legislature to allow 
research money to come directly to the campus as a trust fund.  
This mechanism was a major breakthrough in the 
administration of campus research, and continues today. 
 
In 1960, Dick became one of the first Commonwealth 
Professors at UMass.  In 1961, taking a page from his mentor 
Herman Mark’s book, who had established a Polymer Research 
Institute at Brooklyn Poly in 1946, Dick proposed the 
establishment of UMass’ own Polymer Research Institute (PRI).  

The purpose of the PRI was to coordinate the polymer efforts 
occurring in the various departments on campus, to provide 
mechanisms for the acquisition of the personnel, and to 
efficiently direct grant money toward these activities.  On 
August 15, 1961, the UMass Board of Trustees approved the 
formation of the PRI, on President John Lederle’s 
recommendation.  With Stein as Director, and housed in 
Goessmann Laboratory, the PRI reported to the Dean of the 
Graduate School. 
 
In the early 1960s Dick’s research required calculations on 
hydrocarbon conformations.  This was accomplished using a 
manual calculating machine along with great time and labor.  
Since extending the calculation of a single carbon atom, from 9 
to 10, required an entire summer of student work, Dick 
realized he could go no further without the speed of 
computers.  He arranged to visit IBM world headquarters in 
New York City and use their computers for the calculations. He 
was able to do them almost overnight!  It was clear to Dick 
that the University needed a computer center.  So, in 1961, he 
and Chemistry Professor Bob Rowell (1932-2009) created the 
Research Computation Center.  Dick was the chair of the 
Computer Committee and Bob was the Center Director.  
Located on the second floor of “old” Goessmann, in the 
former Goessmann Library, its first computer, installed in April, 
1961, was a leased IBM 1620 Model I with a paper tape/
teletype peripheral. The rent for what its users called the 
“Plymouth Rock” computer was $30,000 per MONTH!  This 
computer center eventually gave rise to both the academic and 
administrative computing departments at UMass. 
 
In 1965, Professor William J. MacKnight, also a Tobolsky 
student, joined Stein in the chemistry department.  For around 
fifteen years, the polymer education and research had occurred 
under the umbrella of the chemistry department. Stein and 
MacKnight felt it was time to establish an independent 
program.  Thus, in 1966, they proposed the establishment of a 
Polymer Science and Engineering (PSE) program reporting to 
the Dean of the Graduate School.  The program was approved 
later that same year.  Masters and doctorate degrees in 
polymer science and engineering, primarily involving faculty in 
existing departments, were now awarded.  PSE started in a 
handful of offices and laboratories in the basement of "old" 
Goessmann Laboratory with additional adjunct faculty from 
existing departments including chemistry.  After experiencing 
much success over the next few years, the program became a 
separate department in 1974.  To accommodate the many 
activities of the new department, Draper Hall Annex was 
refurbished to provide faculty offices and a teaching lab.  
Rather than joining the PSE department, Dick Stein chose to 
remain a member of the chemistry department, reflecting his 
loyalty and desire to maintain a high level of interest in polymer 
research within chemistry. 
 
Dick Stein continued his research at a very productive pace 
during the 1970s and 80s, receiving many national and 
international accolades in recognition of his advancement of 
the science of rheo-optics.  He served on the board or as editor 
of several journals, symposia, and panels.  He initiated one of 
the first academic/industrial research efforts in the country at 
UMass, the Center for UMass/Industry Research on Polymers, 
or CUMIRP.  Under the leadership of Glenn Seaborg, Dick 
visited China in 1979 as part of the first delegation of chemists 
and chemical engineers to visit that country.  In succeeding 

Dick Stein in the 1950's at his x-ray 
diffraction apparatus
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years, Dick was invited to lecture and 
consult many times in North America, 
Asia and Europe.  His international 
fame resulted in opportunities 
beyond UMass, most importantly at 
MIT in 1980.  MIT invited him and 
wife Judy to Cambridge to recruit 
Dick to MIT and to show them what 
a wonderful place it was to live and 
work.  After visiting for a week, Judy 
and he were happy to return to the 
Pioneer Valley with its less hectic 
pace and natural beauty.  As part of 
the enticement for Dick to remain in 
Amherst and within the chemistry 
department, the department 
awarded him the Charles A. Goessmann Chair in Chemistry, 
and the University established three new professorships in 
polymer science and engineering. 
 
In 1983 Dick traveled to a conference on polymer blends that 
was held on the Isle of Capri, off the west coast of Naples, 
Italy.  While on this trip he conferred with one of his former 
students, George Hadziioannou (from the Netherlands) while 
drinking wine around a swimming pool.  Together, they 
hatched the idea of a national polymer research center at 
UMass.  On the flight home on July 1, 1983 Dick drafted a 
proposal for such a building, and, upon his return to Amherst, 
presented it to Chancellor Joseph Duffey.  Duffey championed 
the idea to George Keyworth, Ronald Reagan’s Science Advisor.  
After gaining the support of Congressman Silvio O. Conte, in 
1988 the University was awarded $56 million in federal and 
state funds to build a national center for polymer research.  
The basis for federal support was the use of polymer blends to 
replace strategic metals such as chromium, manganese, and 
cobalt.  Congressman Conte had served on the House 
Appropriations Committee for 30 years, and was its ranking 
minority member.  He also co-sponsored the Strategic and 
Critical Materials Stockpiling Act.  As Conte himself put it, he 
was convinced that the possible role of polymers in strategic 
materials was important enough to “call in 30 years worth of 
chits.”  At the state level, Dick served as a member of the 
Massachusetts Center for Excellence established by Governor 
Mike Dukakis and convinced the Governor to provide 
additional state funds for the Polymer Research Center.  
Ground was broken for the new polymer building in 1991 and 
the Conte National Polymer Research Center was dedicated in 
1996. 
 
Dick Stein published over 350 publications in refereed journals 
and books, and mentored over 140 MS and PhD candidates 
and post-doctoral associates from the world over.  Many of 
these students returned to their native countries to become 
leaders in scientific and educational development.  Stein’s 
students included Ashok Misra, Director of IIT Bombay from 
2000-8 and currently a Distinguished Professor there, and 
Tisato Kajiyami, President of Kyushu University from 2001-8 
and currently a director of the Nisson Corporation.  Kajiyami 
holds the first PhD degree granted by the PSE department at 
UMass Amherst.  In fact, Dick’s reputation became so well 
established in the Pacific Rim countries that when former 
Chancellor Duffey toured a number of university and research 
centers in the area he heard much about Dick’s 
accomplishments.  Upon returning to Amherst, he said to Dick: 

“Why is it I have to travel half way around 
he world to find out about the great things 
our faculty and staff are doing?”  Further 
testament to Dick’s notoriety is a book 
published in Japan about the USA, which 
begins and ends in Amherst, Massachusetts, 
written by one of Dick’s visiting scientist 
associates, Shigahuru “Dennis” Onogi. 
 
The UMass Amherst Alumni Association 
made Dick an honorary alumnus in 1984.  
Further, he was inducted into the National 
Plastics Center and Museum Hall of Fame in 
Leominster in 1993.  He served on several 
boards at the museum and worked to 
expand educational programming and 

community outreach at the museum with his longtime friend 
Ted Wysocki.  Dick holds honorary doctorates from Universität 
Ulm, West Germany (1989), UMass Amherst (1992), and 
Polytechnic University of Brooklyn (1999).  Dick was inducted 
into the National Academy of Science in April 1990, the 
National Academy of Engineering in 1991, and the American 
Academy of Arts and Sciences in 1991. 
 
In 1999 Dick Stein received the highest honor bestowed by the 
prestigious Material Research Society (MRS) — the von Hippel 
Award.  Dick was the first polymer scientist to receive this 
award.  Quoting from an MRS publication: “Stein has 
dedicated about 50 years of research on how polymer 
materials orient, crystallize, and deform.  He originated the 
field of rheo-optics which encompasses simultaneous real-time 
measurement of optical properties and polymer melt 
rheology.” 
 
Although Dick formally retired in 1992, he continued to write 
about and contribute to science and society for the rest of his 
life.  He served on the board of the National Plastics Center, 
coauthoring a book with Joseph Powers on the “Energy 
Problem.” In 2011, he founded the Pioneer Valley Biochar 
Initiative, co-organized the UMass contribution to the National 
Teach-in for global warming solutions in 2009, promoted the 
divestiture of fossil fuel investments at UMass, inspired the 
UMass Chemistry Department’s Stein Lecture Series (sponsored 
by Bayer 1997-2014 and Covestro 2015-present, and wrote 
many succinct and thoughtful contributions to the opinions 
page of the Daily Hampshire Gazette.  This article contains only 
a sampling of Dick’s professional lifetime accomplishments, a 
complete listing would require a separate newsletter devoted 
just to them!

From humble beginnings, Dick Stein rose to the pinnacle 
of his profession.  He did this with intelligence, ingenuity, 
perseverance, and a passion for his work. Dick extended the 
world of polymer science with these attributes while inspiring 
those around him.  His influence was global; many of the 
world’s great polymer centers of today were seeded with Dick’s 
students.  Along with all these heady accomplishments, he 
maintained a zest for life.  Spending time with him, whether 
at a Chinese restaurant, at his home on Berkshire Terrace, at 
Lake Wyola, at Wendy’s, or in the laboratory, was inspiring and 
provocative.  Time with Dick was filled with stories and jokes, 
as well as serious talk, but, most importantly, was fun.  He will 
be missed, but the seeds he planted will continue to bloom for 
a long time.

Chemistry Professors Emerti in 1998 (left to right): 
Bill McEwen, Dick Stein, Al Wynne, Bob Rowell, 
George Richason, Dave Curran, Howard Stidham, 
George Oberlander, Earl McWhorter, Trevor Robinson
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New Sensing Eye Mask 

From the team that invented physiolo-
gy-sensing pajamas comes a new, light-
weight eye mask that can unobtrusively 
capture pulse, eye movement, and sleep 
signals when worn in an everyday envi-
ronment. 

Their lightweight, tailorable eye mask named “Chesma,” is 
fitted with two kinds of fabric electrodes that can simply be 
sewn onto a variety of pre-made garments and further min-
iaturized, if desired. This capability allows them to integrate 
electrodes into a lightweight foam mask for recording elec-
tro-oculography and cardiac signals. The mask can be used 
for a variety of studies, including sleep quality and disorders, 
mental health, neurodegenerative diseases, and more. 

Senior authors writing in the journal Matter are materials 
chemist and Wearable Electronics Lab director Trisha L. 
Andrew, and first author S. Zohreh Homayounfar, chemistry 
PhD student. They point out that “being able to track pulse 
and eye movement in a single wearable device will enable a 
host of sleep and psycho-social studies, in addition to improv-
ing the accuracy and usability of gaming and virtual reality 
headsets.” 

Andrew expects that Chesma’s “unique bimodality” – the 
combination of electrode network with the pressure sensor – 
will enable many new cutting-edge studies not possible until 
now, for investigating sleep quality, sleep disorders, mental 
health, neurodegenerative diseases and schizophrenia, for 
example. 

Leaf ‘Tattoos’ to Monitor Ozone Damage   
 
Farmers and fruit growers are reporting that climate change is 
leading to increased ozone concentrations on the soil sur-
face in their fields and orchards – an exposure that can cause 
irreversible plant damage, reduce crop yields and threaten the 
food supply. Materials chemists Jae Joon Kim and Ruolan 
Fan in the Andrew lab created vapor-depositing conducting 
polymer leaf “tattoos” so growers can accurately detect and 
measure ozone damage, even at low exposure levels. Their 
resilient polymer tattoos placed on the leaves allow for “fre-
quent and long-term monitoring of cellular ozone damage 
in economically important crops such as grapes and apples,” 
Andrew says. 

Adapted from the electrode vapor-deposition method they 
had developed earlier to coat fabrics for medical sensing 
devices, the conducting polymer film is just 1 micron thick, 
so it lets sunlight in and does not hurt leaves. Using a hand-
held impedance spectrometer adapted from human medical 
practice, Andrew says, “You get a wave-form image; a software 
program fits the wave so we can extract certain tissue param-
eters. We can recognize patterns for different kinds of dam-

age.” The hope is their invention could be used by farmers to 
periodically monitor soil ozone levels.  
 
 

Al-Hariri Promoted to Senior Lecturer  
 
Dr. Lara Al-Hariri has recently been pro-
moted to Senior Lecturer II. Dr. Al-Hariri 
arrived at UMass in 2011 and has made a 
tremendous impact on our department. 
She has  demonstrated her versatility, 
knowledge, and patience by teaching large 
volume sections of General Chemistry and 

Organic Chemistry. Her goal of developing students' knowl-
edge and curiosity through an inclusive and engaging class-
room setting has resulted in her receiving recent departmental 
and college teaching awards. Dr. Al-Hariri also serves as the 
Director of General Chemistry, and has been a leader in our 
department's shift to e-learning. Her service contributions to 
the department are numerous and invaluable; for example, her 
passion for diversity in STEM has led to her involvement in  
several outreach efforts for young future chemists.

She is an integral member of our department who is loved by 
her students for her ability to effectively communicate chemis-
try and is much appreciated by her colleagues.

 
Hardy Wins Teaching Award

Professor Jeanne Hardy has won the 
Northeastern Association of Graduate 
Schools Graduate Faculty Teaching 
Award (Doctoral level). The Northeast-
ern Association of Graduate Schools 
includes member institutions in 11 
states, Washington, D.C. and 6 Canadi-
an provinces. The award recognizes Prof. Hardy’s excellence 
and creativity in teaching graduate students, as well as her 
innovation in graduate curriculum development and imple-
mentation. Prof. Hardy has provided industrially-relevant 
and hands-on training to graduate students in Chemistry and 
several life sciences and engineering majors via courses she 
developed such as Drug Design and Frontiers in Biotechnolo-
gy and through co-founding and directing the interdisciplin-
ary Biotechnology Training Program, which trains students in 
biotechnology via courses and industrial internships. 

Farkas Receives ADVANCE Collabora-
tive Seed Grant

The ADVANCE program aims to foster the 
development of innovative and equitable 
collaborative research projects among fac-
ulty to advance gender equity for faculty in 
science and engineering. 

Michelle Farkas (M2M), Assistant Professor chemistry, and 
Shelly Peyton (M2M), Professor of chemical engineering, 
are the principle investigators of “Lighting Up Macrophages 

Highlights 
faculty
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exciting new field! His laboratory has also received support 
from a Massachusetts Technology Transfer Center Acorn 
Award and a Manning Innovation Program Phase I Research 
Fellow Award. New mechanism-based approaches to synthesis 
will yield significantly improved yield and purity of RNA, at 
lower costs, benefitting not only mRNA therapeutics and vac-
cines, but also other emerging technologies, such as CRISPR, 
that require highly pure RNA.

 
Rotello Continues to be a Highly 
Cited Researcher

Professor Vincent Rotello has been 
recognized among the world’s most 
highly cited researchers in 2020 by Lon-
don-based Clarivate Analytics, owner of 
the Web of Science. He wass also recog-
nized in 2014, 2015, 2018, and 2019.

The Rotello lab takes a multi-disciplinary approach, bring-
ing chemistry, biology and biomedical engineering, to tailor 
nanomaterials to develop new biological applications. 

The highly cited list, announced from the London-based 
company’s United States office in Philadelphia, names a total 
of about 3,400 highly cited researchers in science and social 
science fields. The company says it “focuses on contemporary 
research achievement: Only highly cited papers in science and 
social science journals indexed in the Web of Science Core Col-
lection” during the most recent 11-year period are surveyed.
  
 

NSF Support for National Energy Work-
shops

Project leader and chemistry professor 
Dhandapani “DV” Venkataraman, is one 
of five researchers from a campus group 
that has been selected to receive a one-
year, $100,000 grant from the National 
Science Foundation’s “10 Big Ideas for 

Future NSF Investments” series to conduct a series of nation-
al workshops to identify research challenges associated with 
transitioning to an equitable and sustainable energy system.

“A transition toward a less carbon-intensive energy system 
is underway globally,” Venkataraman points out. “The chal-
lenge is to envision how the energy system might evolve in a 
way that is consistent with resources and needs. When we are 
thinking about the emerging energy technologies landscape, 
we need to incorporate equity as an intrinsic design com-
ponent. This requires energy scientists, equity scholars and 
other stakeholders who normally work independently to come 
together and identify the priorities and needs.”

Coordination Table of d-Block Elements

The DV group updated a rendition of the coordination geom-
etry table that was originally published by DV et al. in 1997 
when DV was a graduate student. This table was constructed 

in Three-Dimensional Tissues.” Macrophages are unique 
cells that can both activate and suppress the immune system 
by rapidly switching between states that either stimulate or 
suppress it. However, the balance between these states can be 
disrupted in cancer and other diseases, which can be disas-
trous for patients, but also present targets for treatment.  

During their collaborative ADVANCE research, Farkas will 
develop real-time fluorescent reporters of macrophages to 
track their changes, while Peyton will then use these reporters 
in three-dimensional tissue culture models, which mimic the 
tumor microenvironment, to visualize and quantify macro-
phage-tumor interactions.  

“There is a critical need for tools to study this interconversion, 
information vital to being able to stop or reverse immuno-
suppression,” Farkas and Peyton say.  This work represents the 
first use of macrophage-based reporters, and the first instance 
of real-time tracking of macrophage states in a multi-compo-
nent system.   
 

 
Strieter Discovers Cells’ Unexpected 
Clean-up Techniques

Professor Eric Strieter and his lab group 
have discovered how an enzyme known 
as UCH37 regulates a cell’s waste manage-
ment system, a result they found “incred-
ibly surprising.” Strieter says, “It took us 
eight years to figure it out, and I’m very 

proud of this work. We had to develop a lot of new methods 
and tools to understand what this enzyme is doing.”

As he explains, a very large protease called a proteasome is 
responsible for degrading the vast majority of proteins in a 
cell; it may be made up of as many as 40 proteins. It has been 
known for more than 20 years that UCH37 is one of the regu-
latory enzymes that associates with the proteasome, he adds, 
“but no one understood what it was doing.” It turns out that 
the crux of the whole process, he adds, is how complicated 
modifications in a small protein called ubiquitin can be.

In Molecular Cell, he and first author and Kirandeep Deol (PhD 
'20), who led and conducted the experiments, with co-authors 
Sean Crowe, Jiale Du, Heather Bisbee and Robert Guenette, 
discuss how they answered the question. This advance could 
eventually lead to a new cancer treatment, Strieter says, because 
cancer cells need the proteasome to grow and proliferate. 

Improved RNA Synthesis

Last year, just prior to the COVID-19 out-
break, Professor Craig Martin’s research 
group received a grant from the National 
Institutes of Health, under their Focused 
Technology Research and Development 
announcement, aimed at improving the 
synthesis of RNA for mRNA therapeu-

tics. Little did we know how quickly the entire world would 
become conversant in the mRNA vaccine component of this 

Points of Pride
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You Receives ACS Burlew Award  
 
Assistant Professor Mingxu You was awarded the 2020-21 
John S. Burlew Award from the Connecticut Valley Section 
of the American Chemical Society (CVS-ACS). The Burlew 
Award was established in 1986 to “recognize outstanding con-
tributions to chemistry by CVS-ACS members.” Dr. You has 
been recognized for his significant contribution in DNA and 
RNA nanotechnology. He has co-authored over 75 journal 
articles and 3 book chapters in this field. 

Breakthrough in the Fight Against Cancer

A team of researchers at UMass Amherst's Center for Bio-
active Delivery at the Institute for Applied Life Sciences has 
engineered a nanoparticle that has the potential to revolution-
ize disease treatment, including for cancer. This new research, 
which appears in “Angewandte Chemie,” combines two 
different approaches to more precisely and effectively deliver 
treatment to the specific cells affected by cancer.  
 
“What our team has done,” explains Khushboo Singh, a 
graduate student in the chemistry department and one of the 
study’s lead authors, “is to combine the advantages of biologics 
and ADCs and address their weaknesses. It is a new platform 
for cancer therapy.”

Two of the most promising new treatments involve delivery of 
cancer-fighting drugs via biologics or antibody-drug conju-
gates (ADCs). Each has its own advantages and limitations. 
Biologics, such as protein-based drugs, can directly substitute 
for a malfunctioning protein in cells. As a result, they have 
less serious side effects than those associated with traditional 
chemotherapy. But, because of their large size, they are unable 
to get into specific cells. ADCs, on the other hand, are able to 
target specific malignant cells with microdoses of therapeutic 
drugs, but the antibodies can only carry a limited drug cargo. 
Since the drugs are more toxic than biologics, increasing the 
dose of ADCs increases the risk of harmful side effects.

The team’s ap-
proach depends 
on a nanoparticle 
the team engi-
neered called a 
“protein-antibody 
conjugate,” or PAC. 
“Imagine that the 
antibodies in PACs 
are the address on 
an envelope,” adds 

Sankaran “Thai” Thayumanavan, distinguished professor 
in Chemistry and interim head of Biomedical Engineering at 
UMass, “and that the cancer-fighting protein is the contents of 
that envelope. The PAC allows us to deliver the envelope with 
its protected treatment to the correct address. So, safer drugs 
are delivered to the right cell—the result would be a treatment 
with fewer side effects.”

Points of Pride

using the data in the Cambridge 
Structural Database, which is a 
repository of atomic coordinates 
from x-ray diffraction of organic 
and organometallic compounds. 
The table is interactive, and the pie charts of a particular view 
can be downloaded in various electronic formats. The updated 
table includes the influence of ligands on the distribution of 
oxidation states and in the coordination geometries for each 
oxidation state. So next time you are wondering about the 
coordination geometry of a transition metal ion, check out the 
updated table at http://cgt.dvgroup.umasscreate.net. 

Weaver Co-authors New Book 
 
Professor Gabriela Weaver has pub-
lished a new book entitled: A Guide to 
Course-based Undergraduate Research: 
Developing and Implementing CUREs in 
the Natural Sciences. The book’s co-au-
thor is Erin Dolan, Professor of Bio-
chemistry & Molecular Biology and a 
Georgia Athletic Association Professor 

of Innovative Science Education at the University of Georgia. 

You Receives Dreyfus Foundation 
Teacher-Scholar Award 
 
Assistant Professor Mingxu You has 
been awarded one of 16 $100,000 
Teacher-Scholar unrestricted awards 
from the Camille and Henry Dreyfus 
Foundation. “It was quite an unexpect-
ed, and very welcome, surprise,” You 
says. “We are thrilled,” says Rick Metz, 
head of the chemistry department, “that Mingxu’s dynamic 
research and teaching have received this recognition.”

The Dreyfus Foundation’s Teacher-Scholar award goes to a 
handful of early-career chemists who “have each created an 
outstanding independent body of scholarship, and are deeply 
committed to education.” You is clearly both. Though he’s 
early in his career, he’s already authored or co-authored many 
academic articles, and his lab is a hive of activity: it currently 
hosts ten graduate and five undergraduate students. In the 
past four years alone, he’s guided 15 undergrads, two post-
docs, and five research fellows through advanced chemistry 
research, and in doing so is helping to introduce the next gen-
eration to the joys of chemistry. “The undergrads are getting 
real training,” say You. “They quickly learn what we’re doing in 
our lab, and they make real contributions to our experiments.”

For You, there’s a seamless connection between the classroom 
and the lab. “When I teach undergraduates, I need to revisit 
the basics of chemistry, and I’m always discovering insights 
that I had passed over when I was a student.” When one of 
You’s students joins his lab, they not only bring their class-
room education with them, but return to class bearing some 
of what they discovered in the lab. 

S. "Thai" Thayumanavan
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Accomplishments
graduate student
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Wu Receives 2021 PPG Fellowship  
 
Peidong Wu: Targeted delivery of 
therapeutics using supramolecular 
nanoassemblies are attractive prospects in 
tackling life-threatening diseases such as 
tumors. I have been working on developing 
suitable polymer scaffolds for drug delivery 
and optimizing their release kinetics upon 

intracellular stimuli, tumor targeting specificity and quality. 
Active targeting of the drug delivery vehicle can be achieved 
by conjugation of targeting ligands such as antibodies to 
the nanoassemblies. Compared to conventional antibody 
drug conjugates (ADC), antibody directed nanoassemblies 
could provide great potential to overcome the limitation of 
ADC. With the support of a PPG fellowship, I will be further 
working on pre-targeting strategy for an improved targeting 
specificity and quality meanwhile look into novel cargos 
such as PROTAC in treating specific tumors. Overall these 
studies will give us more insights into principles for the next 
generation targeted therapy, which will impact his work in the 
Thayumanavan group.

Nathanael Kuzio: Proteins are some of 
the key drivers of biological processes, 
making them of great interest to us 
here in the Hardy Lab. An area that we 
hope to explore and expand upon is the 
methodology used to track and label 
specific proteins to further understand 
their roles within biochemical pathways. 
Previously, our lab discovered a bis-N-

oxide compound that has the ability to react with cysteines 
adjacent to positively charged amino acids (a motif we have 
termed Cys-(+)) in an extraordinarily selective manner. The 
research I proposed is to investigate the potential of our bis-
N-oxide probe to be used as a selective labeling technique 
via introduction of the Cys-(+) motif into a protein target of 
interest.

Kim Bolduc: Futuristic materials such 
as room-temperature superconductors, 
materials with hardness values that surpass 
diamond, and permanent magnets that 
outperform current rare earth magnets, 
are all being actively pursued in the field 
of materials discovery. High-pressure 
has been shown to be a unique tool that 
could be used to synthesize and recover 

novel phases, such as the hexagonal-close packed phase of 
iron. The objective of my research in the Walsh Lab is to 
design and perform in situ XRD experiments to probe the 
crystal structure of materials in the nanoseconds before, 
during, and immediately following the rapid compression and 
decompression caused by shockwaves.

Bolduc and Kuzio Receive NSF Graduate Research 
Fellowship Honorable Mentions

 
Virtual Events to Encourage Community Growth 
During the Pandemic  by Kim Bolduc

  
Graduate student organizations at UMass tasked with encour-
aging student socialization and personal growth have hosted 
events true to their missions despite the limitations of the on-
going COVID-19 pandemic.  The Graduate Chemist Association 
(GCA) and the Association for the Professional Development in 
Chemistry (APDC), have successfully held a number of events 
including trivia nights, research seminars, mental health aware-
ness discussion groups, and many more.  
 
The GCA would typically hold on campus and off-campus 
events. Undaunted by the pandemic, events moved to a virtual 
format. A zoom trivia night titled “The Great Chemists Quaren-
trivia Challenge” had questions ranging from programming and 
chemistry to pop culture and food. The impressive attendance 
and success of this event prompted GCA to organize another 
trivia event for prospective students during UMass’s visit week-
end.    
 
In a joint effort to build connections in the UMass chemistry 
community, GCA and APDC have partnered to spearhead a 
mental health awareness initiative. Both groups met with rep-
resentatives from the Center for Counseling and Psychological 
Health (CCPH) at UMass to craft events that encourage gradu-
ate students to share their concerns and support one another. 
The first event, “Failing Proudly,” invited graduate students to 
examine their experiences of failure and learn to see failure as 
an important, necessary, and ever-present tool for growth. The 
second event, titled “Naming Our Difficulties: Labmate Rela-
tionships,” prompted graduate students to share their stressors.  
 
APDC held a completely virtual ResearchFest last August that 
featured 30-40 poster presentations and four student speakers 
delivered 30 minute research talks. The event garnered over 
100 attendees and was very successful. The APDC had reimag-
ined their usual “Pizza Parley” event, where graduate students 
share pizzas and discuss their research, to the Virtual Research 
Summit Series (VRSS), that invited graduate students to present 
their research in a casual conversational setting. 

Ostrander Receives NSDEG Fellowship  
 
Eric Ostrander from the DV Research 
Group has been selected to receive the 
National Defense Science and Engineering 
Graduate Fellowship (NSDEG). The DoD 
NDSEG Fellowship Program is highly 
competitive and provides three years of 
funding to focus on research aligned with 

the interests of the DoD. Eric’s research focuses on gaining 
further insight into the factors which allow for adenosine 
triphosphate (ATP) to be selectively used as the energy 
molecule for muscle function.  By using various abiotic 
triphosphate compounds, Eric probes the role of aromatic 
stacking interactions and hydrogen bonding on the function 
of myosin, a molecular motor that transduces chemical 
energy into mechanical work.  The end goal here is to 
develop innovative synthetic substrates and molecular design 
paradigms to control the activity of myosin.
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UMass Chemistry Responds to the COVID Pandemic

 
Our country has experienced appalling acts of racism over the last year. In response, and in keeping with our continuing commitment 
to diversity, equity, and inclusion, UMass has provided several opportunities to ponder, discuss, and work on related issues. Chemistry 
students, faculty, and staff have taken part in several events with the hope of fostering a climate of equity and inclusion, while address-
ing diversity issues. The following summarizes some of these events.

In early July 2020, the College of Natural Sciences hosted a collection of small-group discussions around the documentary White Like 
Me. In this film, Tim Wise explores some of the history of racism in the United States, details his own personal journey as a white Amer-
ican, and argues that the legacy of white privilege in our country facilitates continued racial inequality. Using an even-handed and schol-
arly approach to the topic, Wise does an excellent job of showing how individual attitudes and sometimes policies are shaped in ways 
that white people rarely stop to consider. The accompanying discussions about the documentary provided an opportunity for faculty 
and staff to discuss their impressions of the film, reflect on their own positions of privilege, and consider ways to strive for equity in the 
college. 

In the Fall of 2020 and then again in the Spring of 2021, the Department of Veterinary and Animal Science and the UMass Biotechnolo-
gy Training Program, which is directed by Prof. Jeanne Hardy, sponsored screenings of the recently released film, Picture a Scientist. This 
outstanding film depicts researchers who are charting new paths for women scientists. In the film, several scientists, including chemist 
Prof. Raychelle Burks, share their experiences of overcoming institutional discrimination, harassment, and numerous microaggressions to 
change the culture of science. Showings of the film were followed by moderated discussions with women scientists on campus. In the 
Spring, Prof. Hardy also moderated a live community discussion with the filmmakers themselves. The films and the follow-up discussions 
provided an array of perspectives about how to make science more diverse and equitable for everyone.

As part of our normal weekly departmental seminar series, the Chemistry Department hosted Prof. Manu Platt from Georgia Tech to 
speak about his research on networks of proteolytic enzymes that are involved in tissue destructive diseases. The day before his semi-
nar, we hosted nine small-group discussions of another outstanding talk that Prof. Platt had previously given called Gaslighting in the 
Academy: Making Black Lives Actually Matter. In his Gaslighting in the Academy presentation, Prof. Platt gave a sober recounting of 
recent killings of unarmed black people by police, and highlighted the real risk that remains, even in Universities, if the current moment 
of activism passes by without real change occurring. His presentation emphasized both major and minor aggressions that help sustain 
racial inequalities, and it conveyed the toll that these events take on recipients of racism. The faculty, staff, and students who took part 
in the associated discussions left with not only a better understanding of the issues but a greater shared sense of how to make changes 
to promote more equitable and inclusive practices in our Department. 

Equity, Diversity, and Inclusion by Richard Vachet

 
For most of us, at UMass and around the world, the past year and a half has been the most unusual of our life. Chemistry depart-
ment students and faculty who performed COVID-related and essential research were able to work in lab throughout the pandemic, 
but researcher density in all labs was limited by campus policies. Most students and faculty were able to return to lab in May 2020, 
but most were required to work on a reduced schedule to promote physical distancing. Student density at UMass was extremely 
limited in Fall 2020, but increased for Spring 2021, and most Chemistry department undergraduates returned to upper-division labs. 
In spring semester over 500 students took weekly organic, inorganic, physical and analytical labs without a single example of lab-me-
diated transmission. We are proud of the chemistry community for following safety regulations and making this possible. 
 
The Goessmann Gazette surveyed students and faculty about their experiences during the pandemic and surprises or silver linings of 
the pandemic. Prof. Richard Vachet noted his lab was “Forced to work from home for almost three months, most group members 
added a new computational component to their research. Most learned how to code in Python, and many learned how to do molec-
ular dynamics calculations on proteins in GROMACS. These computational studies have tremendously enhanced how we interpret 
our experimental data.” Prof. Craig Martin noted he enjoyed “more seminar opportunities - “going to” seminars at the University of 
Michigan, for example.”A number of students mentioned that “Being able to work from home allowed me to save on gas money, 
lower my carbon footprint, have a better work life balance, and work more efficiently.” Graduate student Hongshan Bi noted “I real-
ized that a lot of meetings could be carried out through the internet, and were a lot more efficient.” Prof. Farkas noted that she en-
joyed “Getting to work from home with a new pandemic puppy and online gatherings to play ‘among us’ with my research group.” 
Other students commented that “Zoom meetings while comfy on the couch wearing sweatpants are way better than having to be 
there in person.” Some students noted truly positive impacts on their work. One noted, “Rearrangement of the layout of the lab 
to give more spacing makes the flow in the lab better.” A third-year PhD student noted “I had a lot of time to prepare and pass my 
PhD candidacy exams, successfully.” One noted “It turns out I really like writing!” while another reported “I had the opportunity to 
help write a review.” We are pleased that many in our department noted positive impacts of pandemic life, in spite of the challeng-
es.  
  
Members of the department found ways to contribute to fighting the pandemic. The labs of Trisha Andrew, Jeanne Hardy, and Thai 
Thayumanavan received funding from NSF to develop a new chromophore that would be used to test saliva for COVID or other future 
viruses. Craig Martin expressed excitement that due to the mRNA vaccines from Pfizer and Moderna “mRNA has risen to the forefront 
of everyone’s forward thinking! We have been developing improved ways to manufacture mRNA. While our initial focus was (and 
still is) on mRNA therapeutics, vaccines are of course now major targets. The successes of the BioNTech/Pfizer and Moderna vaccines 
have demonstrated the utility of mRNA therapeutics broadly. There is now lots of interest in our work.” Some graduate students in 
our department volunteered with the Response Team to pipette reagents for COVID test kits early in the pandemic when reagents 
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We are extremely grateful for our staff 's dedication during 
the pandemic. All staff took mandated furloughs in 2020, and 
many assumed additional workloads due to vacated positions. 

Chemistry has seen a larger than usual staff turnover, with 
several staff members leaving for career advancement opportu-
nities within a short period of time; a hiring freeze due to the 
campus budget crisis has slowed the replacement process. We 
recently hired a new Assistant Bookkeeper, Caroline Coley, an 
HR/Office Manager, Priscilla Chadwick, and Ian Moriarty, a 
new Organic Lab Tech.   
 
Caroline Coley joins the department as the new Bank Card 
Records Manager and Assistant Bookkeeper. Upon graduating 
from Westfield State University in the Spring of 2015, Caroline 
pursued a career in Marketing for seven years. After a recent 
career change into Accounting, Caroline transitioned into 
this industry through an accelerated internship with a local 
Accounting Firm in Ludlow, MA. As a driven numbers person, 
her new position in chemistry is a perfect fit to complement 
her new career goals.

Caroline currently resides 
in her hometown of Ludlow, 
MA with her partner, Jon, 
and her German Shepherd 
Husky mix, Titan. When 
not playing with excel 
spreadsheets and bank 
statements, she can often be found working in her flower  
gardens, or taking care of her goats on her family's farm. 
 

by Richard Vachet

Priscilla Chadwick is our new Personnel Coordinator and 
Office Manager. She joined UMass in 2013 as the Adminis-
trative Assistant in the CNS Office for Advancement. Prior 
to working at UMass, Priscilla was Office Manager for eight 
years at Turbosteam, LLC, a renewable energy company 
in Turners Falls. (There should still be one or two of Tur-
bosteam’s steam-turbine generator sets here on the UMass 
campus!) Priscilla enjoys yoga, downhill skiing, snowshoeing, 
and live music shows. 
 
Ian Moriarty is a laboratory technician in the organic chem-
istry lab, prepping the lab and chemicals for the experiments. 
He is a recent graduate of Rensselaer Polytechnic Institute 
with a BS in Biomedical Engineering. He is also a 2nd Lieu-
tenant in the U.S. Air Force and currently awaiting orders 
to ship out for pilot training at Vance AFB, Oklahoma. His 
hobbies include weight lifting, flag football, basketball, and 
basically anything that falls under the term "outdoorsman-
ship." 

Rebecca David assumed the responsibilities of the Graduate 
Program Manager last fall in addition to her Head's Assistant 
position, and we are happy to report she has been offically 
hired into the GPM position.  
 
Prior to our new hires Tania Welker continued her HR duties 
for Chemistry while occupying a similar position in CNS. 
Vicki Hubby and Kris Knight covered the duties of the As-
sistant Bookkeeper. John Maher and Gary Rehorka are a two 
person team while the search for the new Computer Adminis-
trator continues.  
 

Staff News

Each year, the College of Natural Sciences honors its faculty, staff, and student leaders who have made important 
contributions to their discipline, department, college, and university by presenting them with Outstanding 

Achievement Awards. Recipients are nominated by colleagues within the college and chosen by committees 
chaired by designees appointed by Dean Tricia Serio. Of this year’s recipients, Dean Serio remarked, “These 
leaders continue to enrich our college community with their exceptional work. I am tremendously grateful for 
their efforts to demonstrate academic excellence, enhance the student experience, and create a more inclusive 
and accessible learning environment.”

Robert “Bob” Sabola, Instrumentation Engineer, was a recipient of the award and commented, "Truly a surprise, 
maybe even a little shocking, when I learned that I was chosen as a recipient of the CNS Outstanding Achievement 

Award. It is an honor for me to receive this award. Thank you to all the faculty, staff, and students who contributed to this nom-
ination. I always had the thought that my job is to make the lives of those who are on campus a little bit easier. It’s easy to do 
when you enjoy what you do for work. As always, it has been a pleasure and joy to have worked for you and with you through-
out the years. What more can I say, other than thank you."

Bob Sabola Receives CNS Outstanding Staff Award

were not commercially available. One graduate student noted “I contributed to a mental health awareness initiative on campus to 
mitigate effects of isolation and I also put together social events for students to attend.” Students recognized that doing their part 
included their efforts to “reduce travel and get vaccinated as soon as I was eligible” as well as reducing time in crowds. Other faculty 
noted “We did the best we could to keep each others’ spirits up — among my courses, lab members, etc. We are grateful to all 
members of our community for doing their part to weather the pandemic as well as we could. 
 
When asked for funny pandemic stories or observations, multiple department members shared the sentiment “I think pets planned 
this whole pandemic so their people would stay home with them. The pets loved it!” Others noted “Watching Zoom defenses on a 
big TV in the living room, while sitting on my couch, was pretty funny!” or “I’ve discovered that no one (including me) wears shoes 
anymore!” It is clear that the world is changed forever by the COVID-19 pandemic in some good, some sad and some funny ways. 
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Lab Notes Auerbach Group 
Notes

lab

The Auerbach group survived and at times thrived in 2020-
2021 in research, teaching, and administration through a 
full year of the COVID-19 pandemic. A common thread 
through Prof. Auerbach’s teaching and service activities 
this year was his participation on Chancellor Subbaswamy’s 
“Carbon Mitigation Task Force” – charged with studying how 
to transition the energy infrastructure of UMass Amherst to 
produce “net zero” carbon dioxide emissions. This is no small 
feat considering that UMass Amherst is the biggest emitter 
of carbon dioxide of all Massachusetts state agencies. Prof. 
Auerbach contributed to the campus’ Carbon Mitigation Plan 
and incorporated the push for UMass carbon mitigation into 
his teaching in the iCons Program. In iCons, Prof. Auerbach, 
physics colleague Dr. Irene Dujovne, and Chemistry PhD 
student Emily Smith together mentored 11 teams of 
sophomores and juniors across several science, engineering, 
and computer science majors; these students designed 
solutions for moving UMass closer to net zero emissions.  
The fruits of all this labor were showcased at the inaugural 
UMass Energy Forum, which was spearheaded by Auerbach 
and Dujovne, and which brought together energy and climate 
researchers and activists across UMass and beyond. All in all, 
the “net-zero future” is very bright at UMass Amherst as long 
as we keep the faith and continue applying pressure on our 
elected officials to make wise investments. 

Present members of the Auerbach group had a banner year 
in 2020-2021 despite all the disruptions of the COVID-19 
pandemic. PhD student Bobby Manookian won the Best 
Talk Award at the Departmental Research Symposium 
in August 2020. Competition among Chemistry PhD 
students is always fierce to get one of the four speaking 
invitations. Bobby won the day with his mixture of cutting-
edge computational chemistry, crystal clear explanations, 
and that intangible charisma that makes Bobby … well … 
Bobby. After he completes his PhD, Bobby will begin his 
chemistry teaching career at Holyoke Community College, 
inspiring future generations as he was inspired when he 
began his academic career by attending community college. 
Chemistry undergraduate Timothy Yesepkin won the Jack 
Ragle Summer Research Fellowship, generously supported by 
Chemistry alumnus Dr. Edward Marram. Timothy is learning 
the ropes of ab initio molecular dynamics of molecules in 
zeolites under the very able tutelage of Prof. Auerbach and … 
(you guessed it) … Bobby Manookian.

Past members of the Auerbach group are also thriving. For 
example, Dr. Usha Viswanathan (PhD, 2012) was promoted 
to Assistant Professor at the Baruch Blumberg Institute in 
Doylestown PA. Dr. Cecilia Bores (postdoc, 2017) was 
appointed Assistant Professor of physics at Union College 
in Schenectady, NY. And finally, Dr. Szu-Chia Chien (PhD, 
2015, Chemical Engineering) was appointed Assistant 

Professor of chemical engineering at National Central 
University in Taiwan. 

In closing, we wish all Auerbach group alums a wonderful 
year. We hope you stay in touch and have a good year and 
brighter future.

J. Chen Group 
This past year has continued to be an interesting and exciting 
one for the Jianhan Chen lab. We are thrilled to welcome a 
new graduate student, Jian Huang, to the lab, even though he 
had to remain in China due to the pandemic. Jian came from 
Hengyang, the “Wild Geese City” of China. He graduated 
first in his class with a BS in Applied Chemistry from 

This year, Prof. Mike Barnes continued research with a 
collaborative grant (with co-investigators Ashwin Ramasu-
bramaniam and Todd Emrick) from the National Science 
Foundation with support totaling $450,000 (through 2021). 
The Barnes group also had several papers published, including 
a collaborative paper with Prof. Venkataraman (lead author) 
in the prestigious journals Angewandte Chemie and ACS Nano 
on hybrid 2D materials.

Our group members and research news: Nick Hight-Huf is 
now a 5th year graduate student in the group, and works on 
electric-force scanning probe techniques to probe electron-
ic properties in hybrid organic-inorganic two-dimensional 
nanomaterials. Nick Heller (BS Chemistry 2021) finished his 
undergraduate research thesis on photoluminescence proper-
ties of 2D materials coated with zwitterionic polymers.  Nick 
will be joining the cohort of Chemistry graduate students at  
CalTech in Fall 2021. Sarah Marques, (PhD 2019 “Tuning H/J 
aggregation in organic semiconductor assemblies”) continued 
a postdoctoral fellowship at Georgia Tech 2019 - 2021. Pei-
jian Wang (PhD Physics, 2018) is currently a postdoctoral 
researcher in the Physics Dept. at University of Buffalo. Joelle 
Labastide, (PhD 2015 “Photophysics of semiconductor aggre-
gates”) was awarded a AAAS Policy Fellowship in Washing-
ton, D.C. 2019 - 2021. Kevin Early (PhD 2010 “Photophysics 
of hybrid quantum dot-conjugated organic nanostructures”) is a 
Project Manager at Illumina Corporation based in San Diego, 
CA. Michael Odoi (PhD 2010 “Time-resolved Single-Molecule 
Spectroscopy of Semiconductor Quantum Dot-Conjugated Or-
ganic Hybrid Nanostructures”) leads a product development 
team at Perkin-Elmer Corp. in Bridgeport, CT. Austin Cy-
phersmith (PhD 2012 “Probing effects of orientation on the 
chiroptical properties of single molecules”) is now a Microscopy 
and Imaging Laboratory Manager at University of Illinois-Ur-
bana Champaign. Ruthanne Hassey Paradise (PhD 2009, 
“Chiroptical Spectroscopy of Single Molecules”) is a Senior Lec-
turer at UMass Amherst, and supervises the Analytical and 
Physical Chemistry Laboratories for undergraduates.

Barnes Group 
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Huazhong University 
of Science and 
Technology in 2016. 
He then attended the 
University of Chinese 
Academy of Sciences 
and obtained a MS 
in Biochemistry and 
Molecular Biology in 
2019, doing research 
in RNA biology under 

the direction of Jiangyun Wang at the Institute of Biphysics of 
Chinese Academy of Sciences. We also welcomed Samantha 
Schultz and Thomas Scudder, both seniors in Biochemistry 
and Molecular Biology. We are very happy, and sad at the 
same time, to say good-bye to Mahdieh Yazdani, who 
joined Merck as a Senior Scientist. Qianlan Jia also left the 
lab to join our Computer and Information Science Master's 
program. We wish them the best in their next chapters of life 
and career! 

Despite COVID-19, the group has shown great resilience and 
continued to make exciting progress on several active projects 
in the general areas of computational biophysics and biomate-
rials. The group together has published over a dozen original 
research and review articles on a diverse set of topics includ-
ing new molecular models, sampling methodology, intrinsi-
cally disordered proteins, protein aggregation, ion channels, 
protein-ligand interactions, and protein-based biomaterials 
and nano-devices. Several of these papers appear in presti-
gious journals, including Nature Communications, PNAS and 
eLife, and have received substantial media attention. The full 
list of publications can be found on the lab webpage at: http://
people.chem.umass.edu/jchenlab. We have also received 
a new 5-year NIH R01 award to support our collaborative 
project with Min Chen’s lab to develop ClyA nanopore twee-
zers for label-free single molecular measurement of protein 
dynamics and study flaviprotease dynamics and inhibition.

The DuChene Group is underway conducting experiments 
in our beautiful new lab space located on the first floor of the 
Physical Sciences Building. We welcome two new graduate 
students into the group, Rakesh Sahoo who will work on 
electrochemical CO2 conversion, and William Phillips, who 
is working on light-driven catalysis for the sustainable pro-
duction of ammonia. Broadly, our materials chemistry group 
is tackling problems of importance to global environmental 
sustainability by developing new catalysts and devices for so-
lar-to-fuel energy conversion. In particular, we are interested 
in harnessing sunlight to selectively convert readily-abundant 
small molecules like water, carbon dioxide, and nitrogen into 
useful chemicals for transportation fuels, pharmaceuticals, 
and agricultural fertilizers. We are excited to finally settle into 
our new home at UMass Amherst now that normal opera-
tions have resumed. We are looking forward to making great 
strides towards these goals in the coming years and hope to 
share new updates about our work soon!  

DuChene Group 

Chen lab hiking the Mohawk trail, October 

M. Chen Group 
The Chen group continued the work on developing nanopore-
based technology in disease biomarker sensing, single-mol-
ecule protein and DNA sequencing, and monitoring protein 
structural dynamics as “nanopore tweezers.” In collaboration 
with Dr. Jianhan Chen’s group, our project aiming to “use 
nanopore tweezers create nanopore tweezers to toolkit to 
probe functional states and inhibition of flaviviral Proteases” 
has received an R01 funding for five years. Our joint project 
with Dr. Aleksei Aksimentiev’s group at the UIUC on “im-
proving biological nanopores for precision nucleic acid se-
quencing using a computational microscope” has been funded 
with an R21 grant for two years. We are very grateful for the 
support from the NIH.  

We celebrated the graduation of Chemistry student Bach 
Pham who successfully defended his PhD thesis and started 
a faculty position at the VNU University of Science in Viet-

nam. Bach has established the methodology to create the 
2nd generation of OmpG nanopore sensor to detect disease 
biomarkers. Based on his work, we are now trying to advance 
our OmpG nanopore sensor to the 3rd generation design that 
is easily amendable and evolvable for a broad spectrum of 
targets! We also said goodbye to our undergraduate stu-
dent Lorene Stasiuk [Chem 2021]. We wish our alumni a lot 
of success and happiness in their careers and life!  

We welcome our newest members: Chemistry graduate stu-
dent Crystal Rodriguez and undergraduate Nhu Tong.  
Crystal will be working on the development of nanopores for 
single-molecule DNA 
and protein sequenc-
ing. The other graduate 
students in the group 
(Fanjun Li, Spencer 
Shorkey, Joshua Foster, 
Minji Kim and Kaitlyn 
Gilliam) have very been 
productive in the lab. 
Both Fanjun and Spencer 
have made excellent progress towards expanding the utility of 
the nanopore tweezers for watching the kinase and protease 
in action! Joshua has created a multiplex OmpG sensor, by 
which he can detect multiple unrelated targets simultane-
ously! Minji has made good progress in adapting our OmpG 
nanopore platform for sensing viral contamination in food. 
Kaityn has successfully passed the ORP exam in the Molecu-
lar and Cellular Biology program. She is working on develop-
ing nanopore tweezers to study protein-protein interactions 
with intrinsically disordered proteins. We also want to con-
gratulate our undergraduate student Ryan Pham (Chemistry 
2022) for winning the Jay A. Pirog scholarship and the Mi-
chael Bruno scholarship. The Chen group is looking forward 
to a great year in 2022!
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pagne, and caviar. 
The Trash Candi-
dates, a band com-
prising five Chem-
istry Department 
PhD students and 
one Physics student 
(L to R): Schuyler 
Lockwood (Metz 
lab), David Luther, 

Sanjana Gopalakrishnan, 
Jessa Makabenta (Rotello lab), 
Brendan Sheehan (physics)and 
Babgen “Bobby” Manookian 
(Auerbach Lab) played to a 
delighted crowd at the birthday 
celebration.  
 

In May, Francesca Anson, who published three first-author 
papers this year, defended her dissertation and graduated in 
the May Commencement. Dr. Anson has now joined the lab 
of Tarun Kapoor at Rockefeller University as a postdoctoral 
fellow.  Undergraduate researchers Justin Baker (BMB) and 
Sashi Weerawarana (Chemistry) both received their bacca-
laureates in the May 2021 commencement. Sashi has enrolled 
at the University of Colorado, where Prof. Hardy hopes she 
will dominate the slopes as much as she dominates her lab 
bench! 
 
Hardy lab recruited one new PhD student this year, Rashad 
Baker from Fayetteville State University who is working on 
defining exosites in DJ-1 following the work of former student 
Derek MacPherson (Silicon Therapeutics). Nathaniel Kuzio 
defended his prospectus proposing NMR-based studies of 
caspase-6 dynamics and structure. This year Sparsh Makhaik, 
Irina (Niña) Sagarbarria, and Andrew Smith all successful-
ly defended their original research proposals and advanced 
to candidacy. Sparsh and Kristalle Cruz led the Hardy lab 
contribution to a joint project to create a visible SARS-CoV-2 
swab test. Niña has made significant progress working on 
determining the structure of caspase-6 with an inhibitor that 
could be a potential therapeutic for Alzheimer’s Disease. 
Andrew is investigating interactions between caspase-6 and 
tau with the goal of finding exosites that may be exploited to 
develop therapeutics for Alzheimer’s Disease. Ishan Soni has 
recently submitted his first first-author paper and is working 
to complete a second before graduating early next fall.   
 
This year, for the first time, we held a three-day Hardy Lab 
Retreat in Canaan, NY. Each member of the lab led a sci-
entific session as well as a session on topics that included 
Myers-Briggs Personality type, Diversity, Equity & Inclusion 
in the lab, Lab Mission Statement, Handling Difficult Con-
versations and Implicit Bias. Each lab member led one meal 
at the retreat. Because chemists are such great cooks, we ate 
like royalty! Each afternoon, we participated in lab building: 
billiards games or kayaking and standup paddleboarding. We 
are proud to report that we now have two newly converted 
kayaking aficionados in the group!

Lab Notes

 
The Hardy Lab is celebrating the mostly full return to normal 
operations by making all kinds of advances in the lab. In June 
Prof. Hardy celebrated her 50th birthday with many faculty 
colleagues, including Mike Knapp and Lynmarie Thompson 
who also celebrated decade birthdays. A number of members 
of Hardy lab past and present also enjoyed cupcakes, cham-

Hardy Group 

Farkas Group 
 The 2020-21 ‘COVID’ academic year came with its own 
trials and successes for the Farkas Lab. Prof. Farkas navigated 
the world of online course instruction, teaching both large 
and small classes virtually in the past year. One of our first 
graduates, Hui-Hsien ‘Tanya’ Lin (who completed her PhD 
in summer 2020), moved across the US to start her postdoc 
at Eli Lilly and Company in San Diego, California – we wish 
her the best of luck!! In other laboratory accomplishments, 
the group published two scientific papers in 2020-21, includ-
ing a collaboration with the Rotello group. As of writing, two 
additional papers have recently been posted on the BioRxiv 
pre-print server, and more are on the way! Prof. Farkas and 
the lab were also awarded a prestigious Maximizing Investiga-
tors’ Research Award (MIRA; R35) from the National Insti-
tutes of Health to pursue their development of chemical tools 
for studying circadian rhythms. Prof. Farkas continued to play 

a valuable role in 
the department, 
via serving on 
the personnel 
committee, sem-
inar hosting, and 
assisting in the 
recruitment of 
top-notch grad-
uate students. 

Prof. Farkas and graduate student Sujeewa S. Lellupitiyage 
Don both presented their work at the Virtual Biological Time 
Keeping Cold Spring Harbor Laboratory Symposium on 
Quantitative Biology. Second-year graduate students Jeffrey 
Cullen and Kyle Winters, and fourth-year Javier Mas-Rosario 
(MCB) completed their prospectuses, and third-year student 
Kaitlyn Chhe passed her Original Research Proposal (ORP) 
examination, and completed a Soft Materials for Life Sciences 
National Research Traineeship (SMLS NRT), sponsored by 
the NSF. The lab was very excited to welcome three new first-
year chemistry graduate students this winter – Emmanuel 
Rivera Iglesias, Bhavna Kalyanaraman, and Claudia Yan. 
We also said good-bye to two outstanding undergraduate 
students – Josue Medor (Biochemistry & Molecular Biology) 
and Ryan Thai (Chemistry). Josue has moved to the ‘city of 
brotherly love’ (Philadelphia) to start his graduate studies in 
the Cell and Molecular Biology Program at the University of 
Pennsylvania, and Ryan is gaining clinical experience prior to 
applying to medical school; both defended their honors theses 
virtually this spring. 

The Trash Candidates band
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various polyelectrolytes to prevent the SARS-CoV-2 fusion 
with the host cells. Two new graduate students (Daniil Ivanov 
of the Moscow Institute of Physics and Technology and Rohit 
Advani of UC San Diego) joined the group. Albert Flater 

(BS’21) left the group to became a 
Research Associate at Tessera Thera-
peutics following his graduation, and 
Ho Yau (BS’20) joined Beam Ther-
apeutics upon receiving his degree 
in Biochemistry. Finally, two former 
graduate students, Dr. Shunhai Wang 
(presently at Regeneron) and Prof. 
Guanbo Wang (presently at Peking 
University), alongside Prof. Kaltashov, 

concluded the work on a monograph “Mass Spectrometry in 
Biopharmaceutical Analysis,” which is scheduled for release in 
October 2021.

In group alumni news: Ben Mohimen (PhD’04) became 
the Head of Regulatory Affairs at Repare Therapeutics. Ben 
moved to the new position from Blueprint Medicines, where 
he was overseeing the process of gaining FDA approval for 
GAVRETO™ (pralsetinib), a treatment of metastatic RET 
fusion-positive non-small cell lung cancer. Adriana Kita 
(PhD’14) assumed a position of an Associate Director of 
Analytical Development at Ultragenyx Pharmaceutical, Inc., a 
biopharmaceutical company committed to bringing to market 
novel products for the treatment of rare diseases, with a focus 
on serious, debilitating genetic diseases. This move follows 
seven years of highly productive work in the Analytical and 
Pharmaceutical Development at Alexion Pharmaceuticals. 
Mingxuan Zhang (PhD’07) became a Director of Large 
Molecule Analytical Development at GSK (GlaxoSmithKline), 
a move that follows a merger of GSK with Tesaro (where she 
was developing analytical plans to support late stage biologi-
cal product development and product life-cycle management, 
and leading analytical activities including CQA assessment, 
product and process characterization and comparability stud-
ies). Shunhai Wang (PhD’13) was promoted to an Associate 
Director of Analytical Chemistry at Regeneron Pharmaceuti-
cals, Inc. Chendi Niu (PhD’20) joined the AstraZeneca R&D 
following a year-long stint at Amgen as a post-doctoral fellow. 
Khaja Muneeruddin (PhD’16) joined the Broad Institute of 
MIT and Harvard as a Research Scientist, following a highly 
productive five-year stint at UMass Medical School. Last, 
but not least, Guanbo Wang (PhD’13) was awarded a faculty 
appointment at Peking University (PKU, the premier research 
university in China). This career move follows five produc-
tive years in the faculty ranks in the School of Chemistry and 
Materials Science at Nanjing Normal University. 

Lab Notes

Jackson Group 

Kaltashov Group  
2020 was a very busy year in the Kaltashov laboratory, which 
included publication of several peer-review papers and 
successful renewal of a grant from the National Institutes 
of Health (NIH). In addition to the NIH-funded work, the 
group participated in a collaborative project with medicinal 
chemists at the Proteogenomics Research Institute for Systems 
Medicine (PRISM) at La Jolla, CA focusing on development 
of novel antibody-drug conjugates. The group also continued 
working on the project that was initiated soon after the onset 
of the COVID-19 pandemic and focused on the ability of 

  
The Jackson “group” continues to explore the dynamics of 
gas-surface interactions, with a focus on methane dissociation 
on transition metal-based catalysts.  This is the rate-limiting 
step in the steam reforming of natural gas.  Recent work has 
explored CH4 reactions on smooth and stepped Ni, Pt, and 
Ir surfaces.  Using quantum methods, we can now predict 
how these reactions behave as a function of surface impact 
site, collision energy, methane vibrational state, as well as the 
thermal motion of the lattice.  We are currently exploring 
the molecular trapping of methane on metal surfaces.  This 
trapped molecular “precursor” is mobile on the catalyst 
surface and may eventually react at a low-barrier defect 
site.  This indirect mechanism may be the key step in steam 
reforming under real reactor conditions.  I plan to present 
this work at a conference in Toulouse this Fall, COVID 
willing.  I retired in May, and though no longer working with 
students, I expect to remain scientifically active for many 
years.  I have managed to locate the whereabouts of most of 
my former students and postdocs (in chronological order): 
Chao-Ming (Jeremy) Chiang (Prof. of Chemistry, National 
Sun Yat-Sen Univ., Taiwan), Astrid Cruz (Prof. of Chemistry, 
Univ. of Puerto Rico, Mayagüez), Stavros Caratzoulas 
(Assoc. Director, Computational Chemistry, Delaware Energy 
Institute, Univ. of Delaware), Dmitry Shalashilin (Prof. of 
Computational Chemistry, Univ. of Leeds, UK), Chakrapani 
Kalyanaraman (Assoc. Research Chemist, Department of 
Pharmaceutical Chemistry, University of California San 
Francisco), Ziya Güvenç (Rector, Prof. of Physics, Çankaya 
University, Turkey), Xianwei Sha (Senior Computational 
Scientist, General Dynamics Information Technology, VA), 
Joe Quattrucci ( Assoc. Prof. of Chemistry, Worcester 
State Univ.), Jay Kerwin (Computational Scientist, Applied 
Research Associates, Nashua, NH), Zuleika Medina Torres 
(Prof. of Chemistry, Univ. of Puerto Rico at Cayey), Sven 
Nave (Asst. Prof, Université Paris-Sud, France), Ashwani 
Tiwari (Professor, Indian Institute of Science Education 
and Research, Kolkata, India), Dongwon Han (PhD in 
Astrophysics, Stony Brook Univ., 2021), Inara Colon-Diaz 
(Senior Formulation Scientist, Collegium Pharmaceutical, 
Cambridge, MA), Han Guo (Postdoc. Researcher, Chem. 
& Biochem., UCLA, CA), and Azar Farjamnia (Operation 
Scientist, Hologic, Inc., San Diego, CA).

Please keep in touch!  
Update your mentor and consider  

submitting an article for the alumni section.
We'd love to hear from you! 
ggazette@chem.umass.edu
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The Kittilstved lab continues to pursue the wonderful world 
of multifunctional inorganic materials chemistry. During 
the 2019-2020 academic year, Kevin and his family spent his 
sabbatical leave in Seattle at the University of Washington, 
which unfortunately became one of the first hotspots for 
Covid-19 in the US. Everything came to a halt in March 2020. 
Prior to the lab shutdown, however, the group welcomed two 
new graduate students – Gaurav Mitra and Hyunggu Kim. 
They joined PhD candidates Enes Buz, Haneen Mansoor, 
Jillian Denhardt, and Muhammad Abdullah. In May 2021, 
both Gaurav and Hyunggu passed their Prospectus Exams. 
Earlier this year, the group also welcomed Taylor Marcotte 
who comes to us after obtaining a chemistry degree from the 
University of Vermont.  

In July 2021, Muhammad “AB” became the 6th PhD in 
the group when he successfully defended his dissertation 
on “Manipulating the Aliovalent Magnetic Dopants in 

Ti(IV)-based Oxide 
Nanocrystals.” AB 
demonstrated reversible 
storage of electrons 
using photons or 
targeted n-type defects 
in Fe3+-doped into 
various Ti(IV) oxide 
nanocrystals. We are 

very proud of Dr. AB’s 
accomplishments and 
wish him the best at 

Colorado State University where he will be joining a physical 
inorganic chemistry lab as a postdoc.

The group also saw the departure of two wonderful 
undergrads – Ruby Nelson (Chemistry, 2020) and Jacob 
Collins (Chemical Engineering, 2021). Jacob worked with 
Enes on expanding the synthesis of electron donor dopants in 
ZnO nanocrystals to include Ga3+ and In3+ ions. Ruby worked 
with AB on the synthesis of air-stable donor dopants in SrTiO3 
nanocrystals and was co-author to two publications while in 
the group. We wish them the best and are glad they chose our 
group to pursue research.  

Lab Notes

Martin Group 
The Martin Lab has been as excited as anyone over the success 
of the Moderna and BioNTech/Pfizer mRNA vaccines! In 
addition to helping abate the COVID-19 outbreak, those suc-
cesses very clearly demonstrate the potential of mRNA-based 
therapeutics much more broadly. The mRNAs (100’s of kg) 
were all synthesized by T7 RNA polymerase, and for several 
years, we have been on a quest to dramatically improve that 
synthesis, to remove a long-standing road block to full imple-
mentation of mRNA therapies.  
 
Congratulations to Elvan Cavaç for successfully defending 
her PhD dissertation in August 2020. She jumped quickly 
from her defense to beginning a two year Isenberg MBA 
Fellowship here at UMass. A part of her dissertation has just 
been accepted for publication in the Journal of Biological 
Chemistry. In this work, she nicely describes a precise teth-
ering of promoter DNA to RNA polymerase, via magnetic 
beads, and demonstrates improved synthesis (this was in-
spired by the earlier work of Martin lab alum, Eddie Esposito, 
also published in J Biol Chem back in 2004!). Tethering is key 
to our plans for a flow reactor (which Elvan also developed 
and Ruptanu Banerjee is now extending) to synthesize RNA, 
so this is important work. 
 
Amelia Cochran earned her BS in Chemistry this past May 
and took home four awards from the Department! Together 
with BMB senior Julia McBride and Kithmie MalagodaP-
athiranage, they characterized the RNA binding that leads 
to impurities in synthesis (presented as a poster at the RNA 
Therapeutics Conference in June), as well as transcription 
termination at a poorly understood terminator. Amelia has 
started in a PhD program in chemistry at the University of 
Michigan. 
 
Congratulations to Kithmie MalagodaPathiranage for win-
ning 3rd best poster (conference-wide) at the mRNA Health 
Conference last Fall. Not satisfied with that, (one of) her 
poster submissions to the RNA Therapeutics Conference in 

Kittilstved Group 

Lin Group 
The Lin Group was established during the COVID season 
in the fall of 2020. We are mainly interested in developing 
quantum chemical theory for the application in materials, en-
ergy, and environmental sciences. We have one postdoctoral 
scholar, two graduate students, three undergraduate students, 
and four visiting students. 
 
Currently, we have four ongoing research directions: develop-
ment of fragment-based electronic structure theory, photo-
chemical dynamics of organic molecular electronic devices, 
electrocatalytic mechanisms of carbon dioxide reaction 

reactions, and machine learn-
ing aided design of organic 
semiconducting materials. 
Besides pure theoretical and 
computational research, we 
also actively collaborate with 
experimental groups in and 
out of the department. 
 
Our first academic year has been productive. We have so far 
expanded the size of the group from a single principal investi-
gator to a total of eleven members from diverse backgrounds. 
In addition to two invited talks and five contributed talks at 
major conferences and seminars, we have submitted two grant 
proposals and one research article. We expect the coming 
year to be even more productive when we are free to meet and 
discuss exciting problems in person.

July 2021 - Jill, Haneen, Jared (REU 
student), Gaurav, Dr. AB, Enes, Kevin, 
Hyunggu, and Taylor
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2020. Sanjana Gopalakrishnan was a finalist in this year’s  
UMass Amherst Three Minute Thesis (3MT) competition. 
Moreover, Cristina-Maria Hirschbiegel was recently granted 
the CBI Trainee-
ship for 2021-2023.

On the depar-
ture side, Yi-Wei 
“Bill” Lee, Yingy-
ing Geng and 
Cheng-Hsuan 
“Ian” Li received 
their PhDs, with 
Bill joining Ge-
nedata and Ian 
joining Carrisan Technologies. The group bid farewell to 
Postdoctoral Fellows, Visiting Professors and Visiting schol-
ars: Dr. JK (Jungkyun) Im, Fangchao Cui, Jinlong Xu, Dr. 
Chunxia Wang, and Dongkap Kim. We have had a strong 
influx of new faces including Yagiz Anil Cicek, Cristina-Ma-
ria Hirschbiegel, and Liang Liu who have officially joined our 
group as graduate students. Welcome to the group! 

For up-to-date news, please check out http://www.umass.edu/
rotellogroup/ or see what’s up on our social media accounts: 
Facebook https://www.facebook.com/rotellogroup and Twit-
ter https://twitter.com/RotelloGroup.

Lab Notes

Rotello Group 
Vince is looking forward to getting back on the road—this is 
the first time he’s stayed home for over a year since he arrived 
at UMass in 1993 (!). In  2021 he was honored as a Highly Cit-
ed Researcher by Clarivate/Web of Science. The publication 
total is ticking up, with the current count at 604. The group 
has new funding from the NIH for bioorthogonal catalysis, 
along with a new grant from the NSF in collaboration with 
the Vachet lab for imaging mass spectrometry. 

Cheng-Hsuan Li won the William E. McEwen scholarship 
award for Outstanding Oral Presentation during ResearchFest 

Skouta Group 
Overall, the Skouta lab navigated this unprecedented year 
well. Professor Skouta was the recipient of the department’s 
2020 Distinguished Undergraduate Instructor award in Honor 
of Earl J. McWhorter and George R. Richardson, Jr. He was 
honored and touched by the student’s recognition/nomination 
for the award, as well as being a 2020 and 2021 finalists for the 
Distinguished Teaching Award (DTA) at UMass. 

The Skouta team published a review manuscript: "The Role of 
Indole Scaffolds as Pharmacophores."  Our team also devel-
oped a selective ferroptosis inducer with a nanomolar potency 
in vitro, and filed a patent at UMass. We have continued work 
funded through the Translational Pilot Grant Program with 
the UMass Medical School (UMMS) collaborators to develop 
a better ferroptosis inducer with improved drug-like proper-
ties for triple negative breast cancer. 

This year we welcomed research fellows Dr. Rohit Bhadoria 
and Dr. Yuanchang Liu with expertise in medicinal chem-
istry and cell culture, respectively.  We also welcomed Ellen 

Kernan as an undergraduate 
researcher who has contin-
ued to work in the lab thanks 
to an REU opportunities and 
the Lee SIP (William Lee 
Science Impact Program).

Ellen Kernan '21

June was selected for a short talk, where she went on to win 
first place for best short talk!  
 
Amin Abek and Ruptanu Banerjee are both off to a good 
start and we expect great things from them as they each enter 
their third year in the program. Both are CBI members and 
Ruptanu was just selected as a funded trainee. 
 
It’s been an outstanding year for RNA. In addition to the 
successes of the mRNA vaccines, we are thrilled to note that 
the most recent Nobel Prize in Chemistry was awarded to two 
exceptionally creative co-discovers of the CRISPR system: 
Jennifer Doudna and Emmanuelle Charpentier. Central to 
emerging CRISPR technologies and therapies is synthetic 
guide RNA, and our improvements to RNA manufacturing 
should have important impact there as well.

Metz Group 
The Metz group had an exciting year exploring the photodis-
sociation dynamics of metal-containing ions and studying 
how transition metal ions interact with small hydrocarbons. 
We welcome graduate student Gaurav Singh to the group! 
Gaurav joins graduate student Schuyler Lockwood in 
studying the products, anisotropy and kinetic energy release 
in photodissociation of ions such as NiO+ and NiS+. Schuy-
ler designed and added a new ion trap to the instrument. It 
will trap more ions and cool them to a lower temperature, 
which will improve the resolution of the instrument. Grad-
uate student Justine Kozubal and undergraduate Tristan 
Heck (Chemistry, 2021) have been studying how Ti+, V+ and 
vanadium cluster ions Vx

+ interact with methane molecules, 
using vibrational spectroscopy to determine the structures of 
the reaction intermediates. She presented these results at the 
American Physical Society annual meeting. Graduate student 
Apakorn Phasuk and undergraduate Irina Biloiu (Chem-
istry, 2021) have measured reactions between a variety of 
aluminum oxide cluster cations and characterized  many reac-
tion intermediates by measuring their vibrational spectra and 
comparing them to calculated spectra of candidate structures.

We love hearing from group alumni — please let us know 
what you’re up to!
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Lab Notes

The Thompson group has been back in the lab since June 
2020, coordinating with the You and Martin groups in the 
shared 8th floor lab to work in two shifts as socially distanced 
teams. Although this worked quite smoothly for the year, we 
are all very happy to be past this period and able to see each 

other more often! We said a 
fond goodbye to our postdoc-
toral associate Nikita Malik 
at the end of June. Nikita 
collected some beautiful NMR 
spectra of chemoreceptors in 
functional complexes: some of 
these revealed changes in dy-
namics with signaling state and 
others are very promising for 
investigating signaling-related 

changes of the rigid parts of this partially disordered protein. 
She and her husband moved to Connecticut where she will 
soon be seeking a position. Congratulations to Gulalai Shah 
who graduated in December with a BS in Biology. Gulalai 
joined the lab as a freshman and made valuable contribu-
tions to several projects. She is currently a Patient Safety Aide 
and is applying to medical school. In May we congratulated 
Tiernan Kennedy who graduated with a BS in Chemistry, 
and also received two 2021 Senior Awards, the American 
Institute of Chemists Award and Departmental Recognition 
Award. Tiernan worked in our group since his freshman year 
to advance a new project using DNA to direct the assembly of 
functional chemotaxis receptor complexes. He is off to grad-
uate school at University of Washington where he will pursue 
the DNA nanotechnology field that he fell in love with during 

Katie Wahlbeck, Thomas Tran, 
Nikita Malik, Jessica Allen, and 
Lynmarie

Thompson Group 

student, Dr. Judy Ventura, is now a Process Engineer with 
Teva Pharmaceuticals in Florida. News of former postdocs in 
the Group: Dr. Partha Sarathi Addy is now Assistant Profes-
sor at BITS Pilani, India.  Dr. Mijanur Rahaman Molla and 
his wife Najmun, have a new daughter, Zinia. 

Congratulations to current and former group members, 
Dr. Bin Liu, Khushboo Singh, Shuai Gong and Dr. Mine 
Canakci, for their research towards a breakthrough in the 
fight against cancer.  Read more about it here: https://www.
umass.edu/newsoffice/article/research-breakthrough-fight-
against-cancer

In addition to his ongoing work with the Thayumanavan Re-
search Group and as the director of the Center for Bioactive 
Delivery at the Institute of Applied Life Sciences, Prof. Thai is 
now Interim Head of the Department of Biomedical Engi-
neering here at UMass.

Please visit our website at https://elements.chem.umass.edu/
thaigroup/ for more on our news and achievements.  Also fol-
low our group on Facebook or Twitter (links provided in our 
website).  If you are a group alum and we do not have your 
updated whereabouts, please let us know.

Despite the COVID pandemic and the related restrictions 
making for an unusual year, the Thayumanavan Research 
Group has still been productive and has accomplished a great 
deal!  

This year, we welcomed two new graduate students to the 
Group:  Jithu Krishna and Hung-Hsun (Ryan) Lu.  For our 
current graduate students, we congratulate Stephanie Le, who 
was selected for an SMLS-NRT (Soft Materials for Life Scienc-
es National Research Traineeship) Fellowship and Peidong 
Wu who received the PPG Fellowship.  Research Fest 2020 
yielded a number of awards for the group.  Ann Fernandez 
was awarded the Dr. Paul Hathaway Terry Scholarship Award 
and Manisha Shivrayan was awarded the William E. McEwen 
Fellowship Award.  Khushboo Singh received a first place 
Poster Award and Pintu Kanjilal received a second place 
Poster Award.

Graduate students receiving their PhDs in the past year 
include Dr. Francesca Anson (joint student with the Hardy 
Lab) now Postdoctoral Associate at Kapoor Lab at The Rocke-

feller Uni-
versity, NY; 
Dr. Ann 
Fernan-
dez, now 
Post-Doc 
at North-
western 
University, 
Illinois; Dr. 

Thameez Mohammed Koyasseril Yehiya, now Post-Doctoral 
Research Associate in the Siegrist Group in Microbiology 
here at UMass; Dr. Manisha Shivrayan, now Senior Product 
Development Engineer at 3M in Minnesota. Congratulations 
to all!

We also said goodbye to three long time members of Thayu-
manavan Group:  two former graduate students/post docs in 
the Group: Dr. Jingjing Gao, now Postdoc Research Fellow 
at Brigham and Women’s Hospital/Harvard Medical School; 
Dr. Bin Liu, now Postdoctoral Researcher at MIT and Dr. Ji-
aming Zhuang, formerly Research Assistant Professor in the 
Group.  Jiaming has left to join Pall Corporation in New York 
as a Senior Scientist.  We are grateful for all his help and sup-
port. He has been an anchor for the group’s research for many 
years and he has assisted in mentoring numerous students.

The Group welcomes a new PREP (Postbaccalaureate Re-
search Education Program) student, Minelise Rivera de Jesus 
and a new undergraduate student, Max Bowen.  Former 
undergraduate student, Cassidy Rodrigues has graduated 
and is now a Research Associate — Peptide Chemistry at Fog 
Pharmaceuticals in Cambridge, MA.

A few updates of Group Alumni: Former graduate student, 
Dr. Nagamani Gavvalapalli (Chikkannagari), is now Pro-
gram Manager with the Dept. of Energy; and former graduate 

Thayumanavan Group 
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Lab NotesLab Notes

Vachet Group 
Like for most people, the COVID-19 pandemic disrupted ac-
tivities, ranging from a complete lab shutdown last summer to 
reduced lab capacity in the fall to extra cleaning of lab spaces 
all year, but even so, researchers in the group still managed to 
move their science forward.  Many of the computational skills 
that were learned during the shutdown opened new avenues 
of research, including new computational methods to extract 
more information from our mass spectrometry imaging 
experiments. This mass spectrometry imaging work even re-
cently resulted in a new NSF grant to the lab. In the past year, 
the group published eight peer-reviewed papers on topics that 
included mass spectrometry-based measurements of pro-
tein-ligand affinities, the higher-order structural analysis of 
protein therapeutics, and computational methods to leverage 
mass spectrometry data for protein structure prediction.

In group news, we said good-byes to two students who grad-
uated. Blaise Arden successfully defended his PhD in May. 
Blaise’s work on measuring the activation barrier of the struc-
tural change that initiates β-2-microglobulin amyloid forma-

First in-person group meeting in 16 months happened June 30, 2021

Venkataraman Group 
The Advanced Laboratory for Iontronic, Electronic, and 
Nanomaterials (ALIEN) group, aka DV group, had a great 
2020-2021 academic year. Emily Smith received Materials 
Research Society Best Poster Award and the Material Re-
search Society Frontiers of Halide Perovskite Symposium Best 
Poster Award. Hamza Javaid received the Marvin D. Rausch 
Fellowship from the department. He successfully fabricated a 
perovskite-based photovoltaic device with a power conversion 
efficiency of over 20%! Eric Ostrander received a DoD Na-
tional Defense Science and Engineering Graduate Fellowship 
for his work on abiotic energy molecules to modulate myosin 
function. Michael Lu-Díaz received a summer internship as 
a Technology Specialist at Wolf Greenfield, a law firm special-
izing in intellectual property law. Subhayan Samanta, Eric 
Ostrander and Zhaojie Zhang successfully defended their 
prospectus. We also welcomed Priya Srivastava as a Fulbright 
Fellow. Priya is a 
graduate student with 
Prof. Monojit Bag (a 
DV Group postdoc 
alum) at IIT Roorkee 
in India.  Samuel 
Knight, who was 
an undergraduate 
research working on 
the abiotic energy 
sources, will head 
to the University of 
Chicago to pursue his 
PhD in biophysics. 

UMass Alums Dr. Jason Field and Dr. Lora 
Field interacting with the DV group. Prof. 
Paul Lahti also joined us for the inaugural 
Alumni mentorship meeting. 

this research. Finally, we welcomed freshman biochemistry 
major Sarah Tobia into the group in Spring 2021, and are ex-
cited that she will be continuing the DNA-mediated assembly 
project.

Our research on mechanisms of signaling by bacterial chemo-
taxis receptors continues to integrate biochemistry methods 
to assemble and assess functional arrays with both solid-state 
NMR and hydrogen exchange mass spectrometry to measure 
signaling-related changes in structure and dynamics. Needless 
to say, it was a slow year for conferences, though we did all 
enjoy presenting our research at the online BLAST (Bacterial 
Locomotion and Sensory Transduction) meeting in January 
2021.

The CBI (Chemistry-Biology Interface) Program has exciting 
news to share. The program has NIH funding for another five 
years, and will be co-directed by Eric Strieter and Lynmarie 
Thompson. The NIH also increased the number of trainees 
to 10 slots in the first year and 12 slots in subsequent years! 
In October 2020 we had our first-ever CBI Alumni Network-
ing event, organized by current CBI students who organized 
a panel of CBI Alumni working in different sectors. It was a 
fabulous opportunity to re-connect with many CBI alumni! 
We plan to have similar events in future years and hope to see 
even more of our alumni.

tion was the first of its kind. His work has given us a much 
deeper understanding of how this protein forms amyloid 
fibrils in dialysis patients. Cameron Kaminsky finished his 
Bachelor’s degree in May, having contributed substantially to 
recently published work that uses the tendency of nanomate-
rials to dry in coffee rings to enhance the MALDI detection of 
peptides. Cam is now headed off to graduate school in Chem-
istry at the University of Wisconsin-Madison.

We welcomed one new graduate student into the group – 
Teerapong ‘Max’ Jantarat. Max will be developing new mass 
spectrometry imaging methods to study nanomaterial drug 
delivery agents.

In alumni news, several former students took new positions. 
Matthew Miller (PhD 2006) started a new role as the Senior 
Director of Development Operations at Rocket Pharmaceuti-
cals. Juma Bridgewater (PhD 2006) moved to Amgen, where 
he is a Principal Scientist. Meizhe Wang (PhD 2019) is now a 
postdoctoral fellow at the Boston University School of Medi-
cine, where she is working with Prof. Joe Zaia. Bo Zhao (PhD 
2019) moved to Regeneron in New York. And, after 5+ years 
working as a scientist in biopharma, Peter Nash (BS 2013) 
returned to school to complete his MBA. Peter is now a Pro-
gram Coordinator at Dicerna Pharmaceuticals.
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Lab Notes

 
In our second year, the Walsh Group has added a few new 
faces and continued to expand our scientific endeavors. In 
February, we welcomed first-year graduate student Scott Am-
bos to the group. Like group member Nick Manganaro, Scott 
will be working on the study of quantum spin liquid materials 
under extreme pressures and magnetic fields. We have also 
welcomed a number of undergraduate students in the past 
year, including Jacque Moon Yee, Wyatt Mitchell, Ashwini 
Allada, Eli Jun, Zeynep Alptekin, Vidula Kunte, Kassan-
dra Castaldi, and Hannah English. We were excited to have 
Kassandra join us for summer 2021 as our first student of the 
CURE REU program, where she is working with Nick and 
Scott. 
 
Jacque Moon and Wyatt were both recognized at the 2021 
Undergraduate Chemistry Awards here at UMass Amherst, 
where they each received an American Chemical Society 
(ACS) Hach Scholarship. Jacque Moon also received the John 
A. Chandler Memorial Scholarship for academic excellence 
and a Sir Harold W. Kroto and Steve F.A. Acquah GEOSET 
Award for research excellence. In addition, Wyatt received the 
J.F.B. Fund for Undergraduate Research award. Our graduate 
students have also been recognized for several awards over the 
last year. Second-year graduate student Nick Manganaro was 
honored with the Distinguished Graduate Teaching Assistant 
Award in Honor of George R. Richason, Jr. for his commit-
ment and dedication to teaching students in inorganic and 
general chemistry, while second-year graduate student Kim 
Bolduc received an Honorable Mention for her outstanding 
application to the National Science Foundation (NSF) Gradu-
ate Research Fellowship. 
 
We have carried out a number of remote beamline experi-
ments at both the Advanced Photon Source and the Linac 
Coherent Light Source during the COVID-19 pandemic.  
 
In November 2020, graduate student Kim Bolduc joined a 
team of Lawrence Livermore National Laboratory scientists 

Walsh Group 

From the alumni side, Dr. Tim Gehan is now a Senior Re-
search Chemistry and Site Lead at Tandem PV, Inc. His com-
pany received a $2M manufacturing grant from DOE R&D of 
perovskite-Si tandem cells. Dr. Amarnath Bheemaraju was 
promoted to Associate Professor. Amar is currently a faculty 
at BML Munjal University in Gurugram, India. Dr. Christie 
L.C. Ellis is a Science and Technology Policy Fellow at DOE 
Solar Energy Technologies Office. She gave is important tips 
about networking and managing social media. DV is proud of 
your achievements and likes to hear from all of you. So drop 
a line when you can to dv@umass.edu. For group updates and 
news, visit us on the web at thedvgroup.com and follow us on 
twitter @dvgroupumass or Instagram at dvgroup_umass.

Finally, we have a new toy, a 3D printer, thanks to a grant 
that Emily received from UMass. This printer has become an 
invaluable tool to 3D print platforms for device testing.

Brandon Italiano, an undergraduate researcher working on 
the doped organic semiconductors, will head to University of 
Massachusetts Lowell to pursue a PhD in plastic engineering. 
He will closely work with Natick Army Research Center. 

After the COVID-related shutdown, we returned to lab in 
July. We started working in shifts and are now back to normal 
capacity. While the research did slow us down in terms of 
research, it also allowed us to explore new avenues. We started 
an Alumni mentorship meeting in which the current group 
interacts with a former group member and learns about their 
career trajectory. These meetings have been fantastic. DV 
sincerely thanks alumni (Jay, Lora, Tim, Christie, Nag, and 
Rattan) who have participated in these meetings so far. He 
will continue to reach out to others in the coming year as we 
continue these interactions. 

We also had a virtual group retreat, which allowed the group 
to reflect on the progress and plan forward. We were fortunate 
that Dr. Karen Whelan-Berry, Director of Faculty Devel-
opment and Program, led a workshop on Teaming, which 
allowed us to reflect on our strengths and how best we can 
support each other to achieve our professional and personal 
goals. 

We also re-
constructed 
the NREL 
Best PV 
research cell 
efficiencies 
chart as an 
interactive 
Tableau 
viz. You 
can check 

out this interactive chart at https://dvgroup.umasscreate.net/
pv-research-cell-efficiencies/. You can now download the 
charge as an image file, PPT or PDF, and you can choose the 
sections of the graph that are of interest to you. 

The DV group had a productive year in terms of publications. 
Christie, Hamza, and Emily’s work on the kinetics of degrada-
tion of perovskites with large cations was published in Inorg. 
Chem. (https://doi.org/10.1021/acs.inorgchem.0c01133). 
In this paper, we showed that we can substitute the methyl 
ammonium ion in the hybrid organic–inorganic perovskite 
lattice with a high percentage of a variety of large ammonium 
cations without compromising its desirable optoelectronic 
properties. We also showed that the light-induced degrada-
tion is autocatalytic. Hamza showed that a hole-transporting 
bilayer can boost the efficiency and stability of perovskite 
devices with a p-i-n architectures (see https://doi.org/10.1021/
acsaem.0c01806). He was able to achieve PCEs of over 20%, 
one of the highest for p-i-n devices. Thanks to Jacob Stan-
ley-Gray, a former undergraduate researcher and Zhaojie 
Zhang, we have also updated the coordination geometry 
table of the d-block elements and their ions (see https://doi.
org/10.1021/acs.jchemed.1c00364). Like the NREL chart, we 
have also made this table interactive using Tableau. Check out 
this table at https://cgt.dvgroup.umasscreate.net/. 

Dr. Karen Whelan-Berry, Director of Faculty 
Development and Program, leading a workshop on 
Teaming during the annual group retreat 
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addition, Prof. You has been recognized as an Emerging In-
vestigator by the journals Nanoscale and ChemComm, and as a 
Rising Star by the journal Front. Chem., and also been award-
ed a Vebleo Fellowship.  He also joined the editorial board 
of Biosensors and continue to serve on the editorial board of 
Membranes and PeerJ Analytical Chemistry.  In addition, he 
guest-edited a “DNA Nanotechnology on Bio-membranes” 
special issue in Membranes.  During the past year, Prof. You 
has also been invited to virtually visit 14 universities to pres-
ent departmental seminars on nucleic acid-based sensors.  

This year we have published one book chapter and seven 
manuscripts, and meanwhile, four more manuscripts are cur-
rently under revision or review.  Dr. Kewei Ren published in 
Angew. Chem. Int. Ed. with a genetically encoded RNA-based 
photosensitizer that can be used for targeted cell regulation.  
Qikun Yu, a fifth-year graduate student, wrote a review in 
Nanoscale on the cutting-edge design and applications of RNA 
nanodevices for cellular imaging and regulation.  These works 
have been partially supported by an NSF CAREER award for 
engineering next-generation RNA-based sensors.  In another 
work published in Angew. Chem. Int. Ed., Puspam Keshri, a 
graduate student in the lab, developed a fluorescence life-
time imaging-based approach to quantify mechanical tensile 
forces at cell-cell junctions.  This work has been recognized 
as a Very Important Paper by the journal.  Qian Tian, a 
fourth year graduate student, reported in Chem. Sci. a library 
of lipid-DNA conjugates, which can selectively anchor onto 
the membranes of different bacterial cells for the pathogenic 
detection.  Our studies on these cell membrane-modified 
DNA probes are currently supported by an NIH Maximizing 
Investigators’ Research Award.

Two new graduate students, Zhaolin Xue and Lan Mi, joined 
the lab this year.  We also welcomed two new undergraduate 
researchers, Jahn Pothier and Anastasia Antropova (sum-
mer REU).  On the departure side, Dr. Kewei Ren became a 
Professor of Chemical Engineering at Nanjing University of 
Science and Technology in China.  We will miss you!  Our 
lab members have 
also obtained 
several awards 
and achievements.  
Qikun Yu and 
Yousef Bagh-
eri passed their 
data defense and 
obtained their 
PhD degree in the 
summer.  Qian Tian has passed her original research pro-
posal defense and become a PhD candidate.  Yousef Bagheri 
received a Paul Hatheway Terry Scholarship in recognition of 
his research and academic standing.  Ru Zheng was awarded 
a two-year Chemistry-Biology Interface Fellowship.  Puspam 
Keshri was awarded a William E. McEwen Fellowship Award 
for outstanding poster presentation during ResearchFest 2020.  
We are looking forward to a more healthy and successful year.  
For more information, please visit our website:  
https://elements.chem.umass.edu/youlab/ 

and collaborators to conduct shockwave experiments at 
the Dynamic Compression Sector (DCS), Sector 35 of the 
Advanced Photon Source at Argonne National Laboratory. 
In February 2021, the same team participated in shockwave 
experiments at the Matter Under Extreme Conditions (MEC) 
endstation of the Linac Coherent Light Source at the SLAC 
National Accelerator Laboratory. In April 2021, second-year 

graduate student Paul 
Marshall conducted 
experiments at HPCAT, 
Sector 16 of the Ad-
vanced Photon Source 
at Argonne National 
Laboratory, where he 
performed the high-pres-
sure synthesis of a new 
metastable transition 
metal carbide. During the 

course of this beamtime, a multi-screen “replica beamline” 
was constructed within our lab here at UMass Amherst to 
simulate the control station at the Advanced Photon Source. 
In contrast to years past, these experiments were all run 
remotely using a combination of video conferencing, chat 
platforms, and remote desktop software. 
 
One benefit to the pandemic was an increase in computation-
al work within our group, with second-year graduate student 
Scott Thiel pioneering our efforts into the use of DFT and 
machine learning methods to augment high-pressure crystal 
structure prediction tools. Supported by the Massachusetts 
Green High Performance Computing Cluster (MGPHCC), 
Scott has been developing powerful new methods to examine 
the influence of pressure on vacancy formation within inter-
stitial carbides. 
 
Nick Manganaro and Paul Marshall have been collaborating 
with Walter Pollard at the Machine Shop to develop preci-
sion fittings that will make our diamond anvil cell inventory 
compatible with our Rigaku Synergy-S single crystal X-ray 
diffractometer. This will provide us with the capability to run 
variable-pressure single crystal experiments in-house within 
the coming months. 
 
Despite the challenges imposed by the ongoing COVID-19 
pandemic, we are proud to have kept our research moving 
forward, and are particularly looking forward to returning 
to in-person meetings and beamtimes soon. Follow us on 
Twitter (@UMassWalsh) or check out our website for updates: 
high-pressure.chem.umass.edu.

Lab Notes

Paul Marshall, Kassie Castaldi, Nick 
Manganaro, James Walsh, Scott 
Ambos, Kim Bolduc, Scott Thiel

You Group 
It has been a very special and productive year for the You Lab.  
In April, Prof. Mingxu You received a prestigious Camille 
Dreyfus teacher-scholar award that recognizes early-career 
faculty who have created an outstanding independent body 
of scholarship and are deeply committed to education.  In 
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While the COVID-19 pandemic prevented in-person seminars over the past year, we were still able to virtually host many 
distinguished speakers for the 2020-2021 UMass Amherst Department of Chemistry Seminar Series. 

In October of 2020, Professor Jeffrey Moore from the University of Illinois at Urbana – Champaign presented 
the Stein-Covestro Honorary Seminar in Polymer Chemistry. Professor Moore is an internationally 
recognized leader in polymer chemistry who is the Director of the Beckman Institute for Advanced Science 
and Technology at UIUC and is a Fellow of the National Academy of Sciences, the American Association 
for the Advancement of Science, and the American Academy of Arts and Sciences. Professor Moore gave a 
very interesting presentation on his group’s recent work in autonomous polymers that possess self-healing 
properties capable of restructuring themselves in response to mechanical damage. There are many exciting 
possibilities with these fascinating materials!

Professor Graham Cooks, who is the Henry Bohn Hass Distinguished Professor of Chemistry at Purdue 
University, presented the William E. Mahoney Annual Lecture in October of 2020. Professor Cooks has 
made several landmark contributions to mass spectrometry instrumentation, including the development of 
miniature mass spectrometers, molecular imaging by desorption electrospray ionization, and ion dissociation 
by surface-induced dissociation. Prof. Cooks gave a very entertaining presentation detailing his group’s latest 
work on the accelerated capture of carbon dioxide from ambient air via reaction with microdroplets of amines. 
Prof. Cooks is a member of the American Academy of Arts and Sciences, the National Academy of Inventors, 
and the National Academy of Sciences.

In May of 2021, Professor Karen Goldberg, the Vagelos Professor of Energy Research at the University of 
Pennsylvania, gave the annual Marvin D. Rausch Lecture in Organometallic Chemistry. Professor Goldberg’s 
research focuses on understanding the fundamental mechanisms governing catalysis in organometallic 
reactions, with implications towards the sustainable synthesis of fuels from a variety of chemical feedstocks. 
She gave a wonderful presentation detailing a variety of reaction mechanisms responsible for activating 
carbon-hydrogen bonds, and shared her vision for eventually achieving the selective oxidation of methane 
to methanol, an important, yet challenging reaction for sustainable chemical synthesis. Prof. Goldberg is a 
Fellow of the the American Association for the Advancement of Science, the American Academy of Arts and 
Sciences, and the National Academy of Sciences. 

Unfortunately, due to the COVID-19 pandemic, the annual 5-College Lecture Series in Chemistry was postponed this year; 
nevertheless, we look forward to participating next year!

We also virtually hosted many luminaries in the field of chemistry, including Prof. Shannon Boettcher (Univ. of Oregon), Prof. 
Ariane Briegel (Univ. of Leiden), Prof. Nils Walter (Univ. of Michigan), Prof. Jessica Houston (Univ. of New Mexico), Prof. 
Heather Kulik (MIT), Prof. Peter Chien (UMass Amherst), Prof. Alexandra Zevalkink (Michigan State Univ.), Prof. Chris 
Packard (Cambridge Univ.), Dr. Sarah L DeVos (Denali Therapeutics), Prof. Justin Sambur (Colorado State Univ.), Prof. M. 
Joanne Lemieux (Univ. of Alberta), Prof. Luisa Whittaker-Brooks (Univ. of Utah), Prof. Tom Soh (Stanford), Prof. Dame Carol 
Robinson (Oxford Univ.), Prof. James McKone (Pitt. Univ.), Prof. Manu Platt (Emory Univ. and Georgia Tech.), Prof. Khalid 
Salita (Emory Univ.), Prof. Jack Barbara (Portland State Univ.), Prof. Bin Zhang (MIT), and Prof. Lili He (UMass Amherst). The 
variety of such great scientific speakers was truly inspiring and exposed our department to many different aspects of chemistry 
research. 

We are very grateful for the generous contributions of our alumni and corporate sponsors who make the success of the seminar 
program possible.  Another exciting seminar series is on tap with many talks being held in-person.  
 
More information about our named seminars and the fall schedule can be found at www.chem.umass.edu/events-seminars/.  
 

Prof. Graham Cooks 
(Photo credit Xin Yan)

Prof. Jeffrey Moore

Seminar by Joseph DuChene, Seminar Chair

Prof. Karen Goldberg
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Retirements
faculty

On the occasion of her formal retirement, the Department celebrates the career of Distinguished University 
Professor Lila Gierasch. Her outstanding research program began with synthetic and cyclic peptides, and has 
taken her to studying the complex folding of proteins in cells. Throughout her career she has used powerful 
tools in biophysical chemistry to study life’s fundamental and complex chemistries. 
 
Lila started out in the Valley, well almost. Born in Needham, MA, but raised in South Hadley, she enrolled 
as a Chemistry major at Mount Holyoke College on a “townie” scholarship (her mother was a 1932 alum 
of Mt Holyoke). The summer after her junior year, she worked in a lab at Harvard and attended an Interna-
tional Union of Biophysics Congress at MIT. Her excitement at that conference “hooked” her on biophysical 
chemistry. She completed her PhD in Chemistry at Harvard with Elkan Blout in 1975, where she started on 

her path studying synthetic peptides (with NMR, CD, and IR spectroscopies).  
 
From Harvard, Lila took an Assistant Professor position in Chemistry at Amherst College, the first year that the Amherst student 
body went co-ed, carrying out NIH-funded undergraduate research. In 1979, after her first sabbatical with Jean-Marie Lehn at the 
Université Louis Pasteur de Strasbourg, Lila accepted an Assistant Professor position in Chemistry at the University of Delaware, 
rising through the ranks to Full Professor in 1985. During this time, her research program pioneered the use of synthetic peptide 
fragments to study protein structural elements such as reverse turns, and also characterized signal sequences, the “zip codes” that 
direct proteins to their correct locations in the cell. She earned an Alfred P Sloan Fellowship and a Guggenheim Fellowship.  
 
In 1988, Lila was recruited to UT Southwestern Medical Center as Professor of Pharmacology and Robert A Welch Chair in Bio-
chemistry, where she founded and directed a new Graduate Program in Molecular Biophysics. She and her research group began 
studying molecular chaperones, the proteins involved in enabling proteins to correctly fold within the complex environment of 
the cell. They were among the first to describe how the chaperonin GroEL recognizes hydrophobic “unfoldedness” in its protein 
substrates.  
 
In 1994, UMass was fortunate to attract Lila back to the Valley, as Head of the Chemistry Department. During her tenure as Head, 
she oversaw the hiring of nine new faculty who have shaped the trajectory and current vigor of our department in both teaching 
and research across a wide range of areas: Scott Auerbach, Rick Metz, and Tom Whelan in 1995,  Patricia Bianconi and Bill Vining 
in 1996, Igor Kaltashov in 1997, Justin Fermann in 1998, D Venkataraman (DV) and Richard Vachet in 1999. This time also saw her 
bestowed with more honors internationally. From 1995 to 1996 she was the President of the Biophysical Society and in 2002 she 
received a D. Sc. Honoris Causa degree from her alma mater, Mount Holyoke College. 
 
Lila is a fabulous leader. After building the next generation of Chemistry faculty, in 1999 she stepped down as Head of Chemistry 
to take on the Headship of the UMass Biochemistry & Molecular Biology Department, where she could again infuse her energy and 
ideas. Leadership of the smaller BMB department also allowed her more time to focus on her research program.  She maintained 
her faculty appointment in Chemistry, and her leadership reaped benefits for both departments and beyond. For example, Lila 
cultivated the vision and alumni involvement that led to construction of the Integrated Science Building (2009), with new state of 
the art teaching laboratories and offices for Chemistry. She was also a key player in developing and implementing the plan for the 
Institute for Applied Life Sciences (2014), with a major role for Chemistry in both the Models to Medicine and Bioactive Delivery 
Centers, new laboratory space for Chemistry faculty in the Life Science Laboratories, and numerous Core Facilities with new instru-
mentation benefitting our training and research missions. 

While building excellence at UMass, Lila was also directing her own thriving research program and accumulating well-deserved 
recognition for her fabulous science. She continued her studies of chaperones, and also tackled the long-standing question of how 
proteins fold to their unique three-dimensional structures. This work included studies of how a beta sheet protein folds, which is 
complicated by the fact that even the secondary structure requires formation of contacts between amino acids distant in the cova-
lent sequence. In 2006 Lila was awarded the American Chemical Society’s Francis P Garvan – John M Olin Medal and a prestigious 
NIH Director’s Pioneer Award to support her new passion for studying protein folding in the cell, including genetic incorporation 
of a binding site for a cell-permeable fluorescent reporter of protein folding/unfolding. In 2010 she received the Dorothy Crowfoot 
Hodgkin Award of the Protein Society and in 2016 she was elected to the American Academy of Arts and Sciences. From 2016-
2021, Lila served as the Editor-in-Chief of the Journal of Biological Chemistry. Most recently, she was elected to the prestigious 
National Academy of Sciences.  
 
Throughout her career, Lila has been an excellent mentor and an inspirational role model. Alumni from her research group include 
about 60 PhD students and postdocs, who have pursued careers ranging from research and teaching in academia, to industry, sci-
entific publishing, and medicine.  She has been a research mentor for numerous undergraduates, and a role model and supportive 
mentor for women faculty colleagues and many others, at UMass and beyond.  
 
Did we say “formal” retirement at the beginning of this? Actually, we’ll keep seeing Lila around campus, as she continues to direct 
a well-funded and vibrant research program in protein folding in and out of the cell. So this is “congratulations,” but not “good-
bye.” We look forward to many great things to come from this pioneering scientist.

Lila Gierasch  by Craig Martin and Lynmarie Thompson

Prof. Graham Cooks 
(Photo credit Xin Yan)
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Bret Jackson 
by Scott Auerbach  
 
After 36 years of tireless teaching, 
research, and service, Prof. Bret Jackson 
has decided to announce his retire-
ment, ushering in a new era in his 
career and for the UMass Department 
of Chemistry. All told Prof. Jackson has 
published 115 peer-reviewed research 
articles, has had his work cited more 

than 6,700 times, has raised many millions of dollars in 
federal research support, and has taught countless thou-
sands of UMass students along the way. In short, Prof. 
Jackson has had a profound impact at UMass and across the 
world, with his theoretical and computational research on 
the dynamics of molecule-surface collisions, and their role in 
controlling the behavior of metal catalysts. I recently had the 
pleasure of sitting down with Bret (over Zoom, with a beer) 
to talk about his career highlights at UMass, and what he 
looks forward to in his retirement. Here’s what we talked 
about … 
 
SA: Bret – congratulations on announcing your retirement! 
You came to UMass Amherst in 1985 after a PhD at MIT and 
a postdoc at UC Santa Barbara. What did you expect when 
you began your UMass faculty position? 
 
BJ: Not much. When I arrived at UMass, I was very naïve. I 
wasn’t even sure what kind of research I wanted to do. 
During my PhD, I did all “pencil and paper” theory with Bob 
Silbey studying exciton dynamics, basically electronically 
excited states interacting with heat baths. Then at UCSB, I 
started writing computer programs with Horia Metiu to 
model gas-surface scattering on metal surfaces semi-classi-
cally using Gaussian wavepackets. When I arrived at UMass, 
I wasn’t sure which of these directions to follow. As things 
turned out, I ended up following neither. I decided that 
Gaussian wavepackets wouldn’t be accurate enough so I 
developed some “Fast Fourier Transform” codes to model 
molecule-surface interactions quantum mechanically using 
wavepackets on grids. That ended up being a good move, 
and I think I pushed the field forward with that. 
 
SA: Did you get any help from senior faculty when you were 
just starting out?   
 
BJ: In research, not really, because my research was very 
different from what all the other chemists were doing at the 
time. But in teaching I did get some help. Casey Stengle was 
kind enough to share course outlines, exams, and such for 
Advanced Physical Chemistry. 
 
SA: What was the hardest thing for you about launching 
your academic career? 
 
BJ: Well, since my research became more computational in 
nature, I needed access to lots of computer power, and in 
1985 that was still a rarity, not like it is now. I had basically 
no start-up funding, so I convinced Fred Byron (Former Dean 
of the College of Natural Sciences and Mathematics) to give 

us $50,000 for a departmental “super-mini” computer. 
Later, Paul Lahti and I got NSF funding to beef up our 
“computer center.” Paul and I ran the heck out of that 
machine.  It helped us both get tenure.  It was great to have 
Paul around as a friend and fellow computer user in those 
days. 
 
SA: Ok, that makes a lot of sense. You and Paul were on the 
search committee that hired me and Rick Metz back in 1995, 
and I could tell right away during my interviews that you 
both were close. So … speaking of your “successes,” what’s 
an example of a research accomplishment that you’re very 
proud of? 
 
BJ: I’d rather mention two. The first big impact we had was 
in studying “hot atom chemistry.” In surface chemistry 
people had two opposite situations in mind: (i) the Lang-
muir-Hinshelwood (LH) case where an atom or molecule 
collides with and sticks to a surface, loses its impact kinetic 
energy to the surface atoms, diffuses around the surface at 
equilibrium and then thermally reacts with other surface 
species; and (ii) the Eley-Rideal (ER) case where an atom or 
molecule collides with a surface and immediately reacts with 
a surface-adsorbed species. Clearly these are opposite limits, 
and there was no experimental evidence for the ER case until 
the early 1990s when several molecular-beam groups 
reported finding it. We did a bunch of quantum and classical 
calculations to find out what was going on. In the end, we 
discovered that neither the LH or ER regime was totally right. 
Instead, we found intermediate behavior, what is known as 
“hot atom chemistry,” where an atom or molecule collides 
with a surface, bounces a few times losing some energy, but 
before fully relaxing, one of those bounces produces a 
reaction with a surface-adsorbed species. I was pleased that 
we could explain what experimentalists had seen with a 
new, more nuanced regime of surface chemistry. 
 
SA: That’s really cool, oops, I mean "hot stuff!" Was it hard 
to convince people that this intermediate regime explains 
the data? 
 
BJ: No, not really. We were able to reproduce the experi-
ments, including the ro-vibrational states of the product 
molecules, using potential energy surfaces computed with 
DFT. 
 
SA: You said you’re proud of two accomplishments; what’s 
the second? 
 
BJ: Yeah, that’s our work on methane dissociation on metal 
surfaces. This was a hot topic because of the need to 
activate C-H bonds in methane to make syn gas and H

2
 in 

the steam reforming of natural gas.  There was also some 
fundamental confusion over why the dissociation probability 
of methane on a catalyst surface varied strongly with the 
catalyst temperature. To answer this, we had to develop an 
efficient 15-dimensional wavepacket method, which didn’t 
exist at the time. And we had to take into account how the 
thermal fluctuations of metal atoms away from their 
equilibrium positions could transiently alter activation 
energies of C-H bond breaking. In the end, the combination 
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of these two things solved the problem. The key idea to 
emerge from this work is how lattice atom motion can 
significantly modify the barriers to heterogeneously catalyzed 
reactions, including the dissociation of CH

4
, H

2
O and CO

2
 on 

metals. 
 
SA: Again, very cool stuff. That’s theory at its best: making 
accurate predictions while offering illustrative pictures of 
chemical events. Congrats. Now I’d like to pivot to another 
professional passion of yours – classroom teaching. Again, 
what’s an accomplishment that make you proud? 
 
BJ: Hmmm…that’s hard to say. I’m kind of an old-fashioned 
teacher. I wouldn’t call myself creative in that area.  All I 
need is a piece of chalk and a blackboard and I’m all set. I 
guess I’m proud of the fact that, after all these years, my 
teaching is still as rigorous as when I started in using math 
and physics to explain chemistry. I believe in pushing my 
students as hard as I can, keeping standards high, and trying 
to get them to do as much homework as humanly possible.  
 
SA: Which chemistry course do you love the most? 
 
BJ: Again, I’ll pick two. My first favorite is Chemistry 584: 
Advanced Physical Chemistry I because we get to introduce 
quantum mechanics to the Chemistry majors at a high level, 
using representation theory to do quantum right. My second 
favorite is Chem 122H: Honors General Chemistry II. We 
have incredibly bright students in that class, and we go into 
detail on chemical kinetics, thermodynamics, electrochemis-
try, and so on. That course teaches young chemists pretty 
much everything they need to know at a base level. 
 
SA: Yeah, I’ve taught both of those courses and, like you, I 
love ‘em both. Now I’d like to pivot to another area where 
you had a huge and positive impact on the Chemistry 
Department – your service roles. In fact, you were the 
Department Head during some pretty tough times at work 
and challenging times at home. Can you talk about that 
period? 
 
BJ: Yeah, I took over as department Head in 2002; things 
were not great then. Following a severe economic downturn, 
there was an early retirement incentive program at UMass. 
We ended up losing seven Chemistry faculty members and 
three admin positions to early retirement, and several of our 
faculty had outside offers. The administration eliminated 
those positions so we couldn’t fill them. Morale wasn’t great 
then. Somehow I managed to retain our key faculty and hire 
Thai [S. Thayumanavan], Mike Barnes, and Jeanne Hardy 
during my first few years as Head. This required some 
investment, and several of our Chemistry alumni helped out, 
particularly Ed Marram. Looking at the impact that these 
faculty have had on our department, I’m pleased with how 
things worked out. 
 
SA: Wow, that does sound tough. And not only did you 
handle challenging stuff at work, but you also had a young 
daughter and welcomed a second child, Lillian, into your 
family while you were Department Head. Amazing that you 
could juggle at that! If you could whisper some present 

wisdom to your 45-year-old self, what would that be?  
 
BJ: Ha! That’s a tough one. I guess I’d whisper “It’s gonna 
work out – it’s gonna be okay.” 
 
SA: Speaking of advice, what advice can you offer today’s 
generation of chemistry faculty members? 
 
BJ: Wow, I’m not sure my advice applies to today’s genera-
tion. But if I had to offer something, I’d say – try to have fun 
with your research, don’t worry about the money, and don’t 
blow off your teaching. Focus on the science. Find something 
you enjoy, not necessarily something that’s going to yield big 
money. Today’s faculty feel pressure to publish tons and tons 
of papers. Quantity can be important, but it never replaces 
quality. Tenure decisions are ultimately about quality of 
research. That’s my advice. 
 
SA: Okay, that’s great stuff, great wisdom. Let’s pivot to your 
retirement. What plans do you have? 
 
BJ: Well, work-wise not much will change for me. I won’t be 
teaching or doing service for the Chemistry Department, and 
I won’t be taking PhD students into my group, but I still have 
a lot of research I want to do. I also still have both my kids at 
home, and have a lot of cooking and gardening that I like to 
do. I also want to travel more, and read more. 
 
SA: What kind of stuff do you like to read? 
 
BJ: Well, I’m into history, and have been for at least 20 years. 
I just finished a book about the Ottoman Empire, and now 
I’m reading about the Cultural Revolution. I also am thinking 
about getting back into sculpture, something I dabbled in 
during grad school. But mostly, I just need more time to 
think. 
 
SA: Bret, since I’ve known you, you’ve always been into 
scotch whiskey. What are some of your favorite kinds? 
 
BJ: You know, it’s funny, I think I have a reputation as a 
serious scotch drinker, but mostly I just drink whisky during 
the occasional Revolutionary Council meeting. But I do like 
stuff that’s very peaty and smokey.  The RC had some great 
bottles from Caol Ila and Brora, mostly special releases.  For 
more commonly available whisky, I like things like Talisker, 
Aardbeg, Lagavulin, or Laphroaig. 
 
SA: That’s good to know, helps me think of some proper 
retirement gifts for you! Thanks for sharing this time, Bret, 
and congrats again! 
 
Let’s take this opportunity to congratulate Prof. Bret Jackson 
on his remarkably distinguished career in physical chemistry 
teaching and research, surface science, and quantum dynam-
ics. Prof. Jackson has brought (and continues to bring) his 
unique intelligence, wit, and down-to-earth perspective to 
chemistry problems large and small. On behalf of all the 
many, many faculty, students, and staff who’ve been impact-
ed by Prof. Jackson, we wish you a happy and healthy 
retirement!
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The 30th annual research symposium, ResearchFest, introduces 
first year students to our program, faculty, staff, and fellow 
students. Due to the ongoing COVID-19 pandemic, the format 
was switched to a completely virtual event for the first time in the 
event's history. The keynote address was given by Dr. Rajdeep 
Kalgutkar (Lahti lab '97), Lead Research Specialist, 3M Corporate 
Research Process Lab.  
 
The Marvin D. Rausch Scholarship Award for Outstanding Oral 
Presentation was awarded to Babgen Manookian (Auerbach 
group) for his work on “A Glance Inside the Nanopores: 
Unraveling Chemical Pathways in Zeolite Catalysis Using Ab 
Initio Molecular Dynamics.” Ann Fernandez  (Thayumanavan 
(Thai) group) received the Paul Hatheway Terry Endowment 
Award as first-runner up for her work on “Behavioral Modulation 
of Supramolecular Assemblies via Covalent and Non-Covalent 
Transformations at Interfaces.”  Linden Allison (Andrew 
group) won the Paul Hatheway Terry Endowment Award as 
a joint second-runner up for her work “Thermo-resistive and 
thermoelectric properties of vapor printed polymers." and 
Cheng Hsuan Li (Rotello group) won the William E. McEwen 
Scholarship Fund Award as a joint second-runner up for his work 
on “Effective treatment of wound biofilm infections using all-
natural nanoemulsions.”

Six students received William E. McEwen Award for Outstanding 
Posters securing the first position: Sandor Babik (Strieter 
Group), Laura Castellanos (Vachet Group), Khushboo Singh  
(Thayumanavan Group), Yumeng Zhang (Chen Group), Puspam 
Keshri (You Group), and Muhammad Abdullah (Kittilstved 
Group).  

Seven students received the William E. McEwen Fellowship 
Award for Outstanding Posters securing the second position: 
Erik Nordquist (Chen Group), Pintu Kanjilal (Thayumanavan 
Group), Ruolan Fan (Andrew Group), Fangying Huang (Strieter 
Group), Katherine Wahlbeck (Thompson Group), Zachary 
Kirsch (Vachet Group), Manisha (Thayumanavan Group).

Five students received the William E. McEwen Fellowship Award 
for Outstanding Posters securing the third position: Schuyler 
Lockwood (Metz Group), Daniel Favre (Kaltashov Group), Blaise 
Arden (Vachet Group), Kaitlyn Chhe (Farkas Group), Enes Buz 
(Kittilstved Group). 
 
We gratefully acknowledge the financial support we received for 
this event from the UMass Amherst Department of Chemistry, 
Marvin D. Rausch Scholarship Fund, Dr. Paul Hatheway Terry 
Scholarship, William E. McEwen Endowment Fund, and alumni. 
We also thank the following vendors who came to show us what 
their companies had to offer: Buchi, IKA, TCI and Thermo Fisher 
Scientific.

If you are interested in contributing to this event, please contact 
Vicki Hubby at vicki@chem.umass.edu.

 

ResearchFest
30th annual

Keynote address was given by Dr. Rajdeep Kalgutkar (Lahti lab '97), 
Lead Research Specialist, 3M Corporate Research Process Lab  

Talk Award Winners: Babgen Manookian, Ann Fernandez, Linden 
Allison, and Cheng Hsuan Li

Incoming Fall 2020 Graduate Students: Benjamin Adams, Rohit 
Advani, Dieaa Alhmoud, Scott Ambos, Rashad Baker, Hongshan Bi, 
Yagiz Anil Cicek, Cristina-Maria Hirschbiegel, Jian Huang, Daniil Ivanov, 
Teerapong Jantarat, Bhavna Kalyanaraman, Jithu Krishna, Liang Liu, 
Hung-Hsun Lu, Taylor Marcotte, Lan Mi, Evan Patamia, William Phillips, 
Emmanuel Rivera Iglesias, Crystal Rodriguez, Elizaveta Shestoperova, 
Guarav Singh, Refia Tigrak, Zhaolin Xue, and Claudia Yan
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Muhammad Abdullah, "Manipulating the Aliovalent Magnetic Dopants in Ti(IV)-based Oxide Nanocrystals," Kevin Kittilstved 
 
Francesca Edith Anson, "Investigative Mechanisms to Exploit Caspase-Induced Apoptosis Using Polymeric Nanogels," Jeanne Hardy 
and S. Thayumanavan

Blaise G Arden, "Amyloidogenesis of β2-microglobulin Studied by Mass Spectrometry and Covalent Labeling,"  Richard Vachet  
 
Yousef Bagheri, "Lipid-Dna Conjugate As A Novel Tool For Cell Membrane Modification And Analysis," Mingxu You 

Elvan Cavaç, "Novel Approaches Towards Improved Purity in High Yield Transcription Reactions, " Craig Martin 

Lin Hui Chang,  "Engineered Proteins As Tools To Understand Ubiquitin Signaling," Eric Strieter 

Jiale Du, "A Cryptic Site on the Proteasome-Associated Deubiquitinase UCH37/UCHL5 is Required for Chain Editing and Degradation," 
Eric Strieter 

Kingshuk Dutta, "Engineering Stimuli-Responsive Polymeric Nanoassemblies: Rational Design for Intracellular Delivery of Biologics," 
S. Thayumanavan 

Ann Candice Fernandez,  "Behavioral Modulation Of Supramolecular Assemblies Via Covalent And Non-Covalent Interfacial 
Transformations,"  S. Thayumanavan 

Laura J Castellanos Garcia,  "Computational Approaches For The Multimodal Imaging Of Nanomaterials And Their Biochemical 
Effects," Richard Vachet 

Yi-Wei Lee, "A Fundamental Study Of Co-Engineering Protein-Nanoparticle For Intracellular Protein Delivery," Vincent Rotello 

Cheng-Hsuan Li, "Polymer-Based Strategies For Therapeutic Delivery To Bacterial Biofilms," Vincent Rotello  
 
Hongxu Liu, "New Chemical Tools For The Design Of Stimuli-Responsive Supramolecular Assemblies And Functional Polymers,"  
S. Thayumanavan 

Arash Manafirad, "Manipulating the Properties of Light-Responsive Active Lipid Bilayer Membranes: Measuring Mechanics and 
Probing Mechanisms," Tony Dinsmore (Physics)

Manisha, "Design Of Responsive Oligomeric And Polymeric Interfaces For Sensing And Controlled Release Applications,"  
S. Thayumanavan

Michael Mingroni, "Primary Kie For Substrate Hydroxylation And Iron Binding Regulation In Fih," Michael Knapp

Bach G Pham, "The Nanopore Development For Biological Molecules Analysis," Min Chen 

Khushboo Singh, "Design and Formulation of Antibody-Conjugated Nanoparticles for Targeted Delivery of Drugs and Biologics,"  
S. Thayumanavan  
 
Catherine Tremblay, "Structural Analysis Of Protein Therapeutics By Hydrogen Deuterium Exchange and Covalent Labeling Mass 
Spectrometry," Richard Vachet  
 
Mahdieh Yazdani, "Understanding The Gating Of Big Potassium Channels Using Atomistic Simulations," Jianhan Chen 

Thameez Mohammed Koyasseril Yehiya,  "Design, Synthesis And Self-Assembly Of Stimuli-Responsive Amphiphiles For 
Antibacterial Applications," S. Thayumanavan 

Qikun Yu, "Genetically Encoded RNA Devices for Advanced Live-cell Imaging," Mingxu You

 

PhD defenses  
June 2020  -  August 2021 
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Academic Awards 
American Chemical Society (ACS) Hach Scholarships  
      Jacque Yee (Walsh) and Wyatt Mitchell (Walsh)
ACS Undergraduate Award in Analytical Chemistry  
      Liam Murphy 
CRC Press Chemistry Achievement Award 
      Owen Doyle, June Liu, and Marissa Romano
Edward Shapiro Fund 
      Justin Kieu, Terry Nguyen, Britta Swedin, Mason Tomko,  
      and Nhu Tong
Jay A. Pirog Scholarship   
      Ryan Pham (Min Chen)
John A. Chandler Memorial Scholarship      
     Jacque Yee (Walsh) 
Michael Bruno Scholarship 
      Ryan Pham (Min Chen)
Robert Maxwell Williams Memorial Scholarship 
      Angela Hinck and Joseph LaMarca
Royal Society of Chemistry Certificate of Excellence 
      Amelia Cochran  (Martin)
Thomas R. “Casey” Stengle Scholarship 
      Grace Rogers 
 
Research Awards 
ACS Undergraduate Award in Inorganic Chemistry
      Garrett Miskell (DV)
ACS Undergraduate Award in Organic Chemistry
      Ryan Thai (Farkas)
ACS Undergraduate Award in Physical Chemistry
      Irina Biloiu (Metz)
Chemistry Undergraduate Research Fund
      Garrett Miskell (DV)
Dr. Uche Anyanwu Memorial Fund
      Sage Clark (Paradise), Ethan French (Lin),  
      and Tristan Heck (Metz) 
J.F.B. Fund for Undergraduate Research
      Wyatt Mitchell (Walsh)

Mahoney Undergraduate Summer Research Award
      Zachary Danaceau (Vachet)
Mr. Tompkins Award 
       Amelia Cochran (Martin) and Mason Tomko (Hardy)
Oliver Zajicek Memorial Scholarship Award
       Zachary Danaceau (Vachet)
Professor Jack Ragle Endowed Fund in Chemistry
       Timothy Yesepkin (Auerbach)
Roger G. Bates Chemistry Fund
       Owen Kuklinski (Knapp)
Sir Harold W. Kroto and Steve F.A. Acquah GEOSET Award
        Jacque Yee (Walsh) 
Tarselli Family Research Award
       Gabrielle Ho (Rotello) and Alanna Mahar (Hardy)

Departmental Awards 
ACS-Connecticut Valley Section Student Award
       Amelia Cochran (Martin)
American Chemical Society Membership Awards
       Amelia Cochran (Martin) and Ryan Thai (Farkas)
American Institute of Chemists Award
       Tiernan Kennedy (Thompson)
Departmental Recognition Award
       Tiernan Kennedy and Ryan Thai (Farkas)
Distinguished Undergraduate Instructor Award 
   in Honor of Earl J. McWhorter and George R. Richason, Jr.
       Bret Jackson
Distinguished Graduate Teaching Assistant Award 
   in Honor of George R. Richason, Jr.
       Nicholas Manganaro
Distinguished Undergraduate Teaching Assistant Award 
    in Honor of George R. Richason, Jr.
        Ryan Thai (Farkas)
Positron Award
       Amelia Cochran (Martin)
Richard W. Fessenden Award
       Ryan Thai (Farkas)
Senior Class Award 
       Ryan Thai (Farkas)

The department hosted a virtual Undergraduate Awards Ceremony on April 30th via Zoom. 
Students and their families were joined by faculty, staff, donors, and Dean Serio to recognize 
the hard work and dedication of our students, and their amazing ability to excel under 
unusual circumstances.  

We chose to keep the ceremony in a meeting format to allow full participation. Each awardee 
had the opportunity  to say a few words, donors were also invited to talk about their awards, 
and research advisors introduced the research awards winners from their groups. 

The awards are made possible because of the generous support the department receives from our alumni, industrial partners, 
and professional organizations. The committee wishes to thank our outstanding students for their contributions to the 
department and university and wishes to thank those who, in turn, support our students.

Undergraduate Awards 
2021

Research group noted in parenthesis.

  
AWARDS

Chemistry’s

2021

  
UNDERGRADUATE
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Detecting a medical condition in the 
early stages of development is critical for 
effectively treating any disease. However, 
many individuals avoid seeking medical 
attention due to the invasive nature of most 
testing procedures. Even a preliminary 
blood test required by most doctors can 
cause unease among patients, which can 

cause them to avoid regular appointments altogether. This 
can cause conditions to go undetected for long periods of 
time, sometimes until the patient is experiencing severe 
symptoms. The research I have done with Dr. Ruthanne 
Paradise focuses on the development and standardization of 
a new preliminary medical test using breath analysis. As gas 
exchanges from the blood into the alveoli, many biomarkers 
are expelled through the breath, along with carbon dioxide. By 
standardizing the concentration of these biomarkers present 
in breath samples, medical professionals could develop a 
noninvasive preliminary medical test for diagnostic purposes. 
The work I have done primarily focused on developing 
an experimental procedure for breath sample collection, 
optimizing the gas chromatographer-mass spectrometer 
(GC-MS) settings, building a calibration curve for biomarkers 
of interest, collecting breath samples, and comparing results 
to literature values found from previous research. Some of 
the biomarkers I focused on include: 1-octene, 1-nonene, 
1-decene, and 1-undecene. These biomarkers can be indicative 
of breast cancer and inflammatory conditions, which can 
be linked issues in the cytochrome P450 or an imbalance 
of oxidative stressors throughout the body. The goal is to 
continue building calibration curves for various breath 
biomarkers, collect breath samples from healthy individuals, 
and begin standardizing the “normal” concentration range of 
specific analytes. Many other biological factors will need to be 
considered during the standardization of these biomarkers; 
some of which include age, weight, sex, diet, alcohol 
consumption, and drug use.

The Dr. Uche Anyanwu Memorial Fund recognizes the top 
three research posters presented by chemistry majors. It was 
established by Dr. Ucheoma O. Akobundu to honor her late 
husband, Dr. Anyanwu, who was the first member of the D. 
Venkataraman (DV) group, earning his PhD in 2005. 

This spring’s poster session was 
held virtually via GatherTown, 
which allowed participants to 
each have a “room." Visitors 
and judges could move about 
from room to room, conference 
areas, and even mingle — as 
they would in-person. The 
awardees were seniors Sage 
Clark and Tristan Heck, and rising junior Ethan French.

Poster Session
undergraduate

Natural gas is an abundant fuel source, 
which burns more cleanly than other fossil 
fuels. It is limited in its application, however, 
by its state as a gas at room temperature and 
pressure. In the Metz lab, we are looking 
at gas phase transition metal ions as a 
model system for catalysis of methane, the 
main component of natural gas, and other 

hydrocarbons. By combining experimental vibrational spectra 
of transition metal-methane complexes with simulations, 
we are able to investigate the potential pathways of methane 
activation and the geometries of the entrance and exit 
channel complexes and intermediates. My work in the lab has 
focused on investigating titanium and zirconium cations with 
methane, elucidating structure and energies of the resulting 
complexes. Our hope is that by investigating these model 
systems we can contribute to the development of selective 
catalytic processes for the conversion of methane to other 
useful products. 

Vibrational Spectroscopy of Entrance 
Channel Complexes of Titanium and 
Zirconium with Methane Tristan Heck '21

Breath Analysis Research Sage Clark '21

Stackable Ensemble Learning for Range 
Separation Parameters Ethan French '23

Quantum mechanical methods based on 
the density functional theory (DFT) offer 
a realistic possibility of first-principles 
design of organic semiconductors. 
However, practical application of virtual 
designing for organic semiconductors is 
still a challenge that is hindered by the 
questionable accuracy of many quantum 

mechanical methods. The problem of the accuracy can 
be partially remedied through the use of optimally-tuned 
range-separated functionals (OTRS), however, OTRS 
functionals are computationally costly because they require 
many successive density-functional calculations to compute 
the range-separation parameter. In this work in the Lin lab, 
machine learning has been used for the rapid approximation 
of the range-separation parameter ω in LRC-ωPBE. Based 
on various benchmarks on diverse test sets, our approach 
proves that OTRS-quality results can be obtained at a fraction 
of the cost, allowing for high-throughput rational design to 
use optimal tuning. In this project, we developed a stacked 
ensemble learning approach based on composite molecular 
descriptors to accelerate the search for optimal ω to make it 
practical for high-throughput materials screening. Compared 
with the traditional optimal tuning method, our stacked 
ensemble learning algorithm reached a mean absolute error 
(MAE) of 0.005 in the values of ω, while reducing the time 
cost by four orders of magnitude. The predictive power in 
essential properties, such as fundamental and optimal band 
gaps, were not compromised. Given sufficient diversity in the 
training set, stacked ensemble learning provides a promising 
alternative to determine range- separated hybrid functionals, 
and eventually any system-specific XC functionals.
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iCons by Wesley J. Dunham, iCons Strategic Communications and Program Manager

iCons, which stands for Integrated Concentration in Science, is a 20-credit undergraduate certificate program whose mission is to 
produce a diverse generation of leaders in science and technology with the attitudes, knowledge, and skills needed to solve the in-
herently multi-faceted problems facing our world. The 2020-2021 academic year has provided no shortage of real-world problems 
for our students to tackle. And our newest cohort, the 11th or so-called “Apollo 11” cohort, jumped right into these problems by re-
searching various aspects on the topic of “How to Prevent the Next Pandemic?” from supply chain issues, vaccination creation, ef-
fective communication to varied audiences, and enhanced monitoring techniques. The 72 students who make up the newest cohort 
are first- and second-year students from 26 different majors, including our first students from the Isenberg School of Management.

We engaged in a program-wide audit last year of our recruiting, admissions, and instructional practices to enhance the diversity, 
equity, and inclusion (DEI) in iCons, as promised in our June 2020 “Statement on Institutionalized Racism.”  Our efforts yielded a 
vastly more diverse cohort, featuring a majority non-male and majority non-white group of students. iCons also sponsored a series 
of Inclusive Teaching workshops open to all UMass instructors, which had Chemistry alumnus, Edward Fitzgerald ’80, in atten-
dance. All these activities were featured by Vice Chancellor N. Walker in her podcast with Scott Auerbach entitled “UMass Dignity 
and Respect in Action.”  While we know DEI work is never “done,” we are nonetheless hopeful that with continued intention and 
effort, we will reshape the iCons Program as a model in STEM.
We are very proud of iCons students, Emma Lovett ’21 and Abigail Guinan ’22, both 
BIPOC women majoring in STEM fields, who served as student moderators for the Inter-
national Women’s Day for a STEM Career Social Hour on March 8, 2021. This program was 
hosted by the UMass Institute of Diversity Sciences.

iCons student, Joshua McGee ’21, was selected as a 2020 UMass Rising Researcher and 
a 2021 National Science Foundation Graduate Research Fellow (GRFP). Josh’s research is 
on the creation of a microfluidic platform to improve nanoparticle synthesis and charac-
terization, to speed up the development of nano-based cancer therapeutics. An additional 
objective is the creation of a “tumor--on-chip” to eliminate or reduce animal models required to characterize such therapies. Also 
receiving an award from the NSF this past year is iCons alumnus Eric Wuesthoff ’19. Eric’s research is a field study to investigate the 
variation in ecology of threatened mammals across a gradient of anthropogenic disturbance. Specifically, he wants to assess how 
threatened lemurs in Madagascar differ in their movements and dispersal of seeds between interior rainforests and human-influ-
enced agroforests. Continuing his research, Eric is pursuing his PhD at Rice University in Houston, Texas.

On Wednesday, May 5 we celebrated the eighth cohort of iCons seniors, the so-called “8th Color,” at our annual Senior Exposition 
with special messages from CNS’ Dean Tricia Serio and alumnus Robert Mahoney ’70. This year’s class was the largest senior class 
with 37 students graduating. Following the exposition was the Senior Celebration and Awards featuring the Mahoney Alumni 
Award for the iCons Program and the Crowley-Nowick Award for iCons Student Leadership and Philanthropy. iCons was 
honored to have congratulatory comments from Robert (Bob) Langer of the MIT Department of Chemical Engineering and Koch 
Institute.

The Mahoney Alumni Award is given to an iCons alumna(us) who exemplifies the mission of iCons. This year’s recipient was Erica 
Light ’16. Erica is a standout member of her iCons cohort (the so-called “3rd Axis”) and has never strayed far from the spirit of 
iCons. Erica has built her career in higher education as a biochemistry lab instructor using skills developed in iCons to inspire her 
students’ passion and energy. Erica is on a mission to tackle social inequity, to bring about the democratization of science, and to 
tear down the structures that can keep talented STEM students from realizing their potentials.  Her professional activities lever-
age iCons skills and attitudes on a daily basis, and she continues to serve the iCons community through her student advising and 
research mentorship.

iCons is thrilled to announce the official launch of the iCons Advisory Board, which will be chaired by Dr. Peg Crowley-Nowick 
‘86. The Board is charged with guiding the program to ensure a sustainable future for iCons by building a consortium of industry 
partnerships. The inaugural Board includes Michael Fogwill, Waters Corporation; Jennifer Fonstad, OWL Capital; Samantha Giffen 
’16, UNC Medical Center; Judy Glaven ’82, Howard Hughes Medical Institute; Robert Langer, MIT Department of Chemical En-
gineering and Koch Institute; Ed Marram BS ’59 and ’61G, Babson College; David O’Connor, ML Strategies; and Wilmore Webley 
MS ’00 and ’03PhD, UMass Graduate School’s Office of Inclusion and Engagement and the Department of Microbiology.

As we close the Summer 2021 installment of the iCons Update, we wish to thank all our supporters and sponsors, including the 
Mahoney Family, the Chleck Family Foundation, iCAN (iCons Alumni Network), Waters Corporation, Zipher Medical Affairs, and 
all our other benefactors. We are grateful for your much-needed support!

We hope you will visit the iCons website, icons.cns.umass.edu, to keep up to date with what is happening and to check out student 
research projects on the Innovation Portal. And we wish you all to stay safe and sound, happy and healthy.

Emma Lovett ’21 and Abigail Guinan ’22 
served as moderators for a UMass IDS event
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Undergraduate Commencement was once again held in McGuirk Alumni 
Stadium, but to comply with state safety protocol the university held four 
smaller and shorter ceremonies on May 14th. The College of Natural 
Sciences was the final ceremony of the day at 6pm, and the events were 
livestreamed for those unable to attend. A full video of the event along 
with other details is available online at www.umass.edu/commencement/. 
Graduates followed public health safety regulations, including social 
distancing and mask wearing, and each graduate could invite two guests. 

The department hosted a virtual Senior Recognition Ceremony on Thursday 
May 13th. Senior Ryan Thai was nominated by his peers to be chemistry's 
CNS "chirper,"  and he along with our Department Head, Prof. Ricardo 
Metz, Associate Head, Prof. Jeanne Hardy, Chief Undergraduate Advisor, 
Dr. Ruthanne Paradise, and Undergraduate Program Director, Dr. Nathan 
Schnarr, said a few words before the forum was opened to everyone.  Both 
Chemistry and CNS shared a webpages with a graduation messages and well 
wishes., and chemistry senior Irina Biloiu created a slide show.

Chemistry 2021 Seniors: Jacob Baush, Irina Biloiu, Justin Blundell, Gregory 
Buchanan, Daniel Chambers, Ziming Chen, Sage Clark, Amelia Cochran, 
Rachel Cohen, Julianna Direnzo, Hannah English, Bohan Feng, Albert 
Flater, Alexander Gauthier, Haley Gerber, Casey Hannigan, Tristan Heck, 
Nicholas Heller, Alexander Hill, Brandon Italiano, Cameron Kaminsky, 
Tiernan Kennedy, Ellen Kernan, Samuel Knight, Stephanie Lamkin, Wenwei 
Liang, Karan Monesh Hinduja, Samantha Napolitano, Douglas Pazitka-
Dorado, Olivia Pietrobuono, Xinzhe Ren, Brayan Rondon, George Ryan, 
Emily Saltzman, Lorene Stasiuk, Fhaheem Tadamarry, Ryan Thai, Brianna 
Trabucco, and Sashi Weerawarana. 

Paying it Forward
 
I transferred to UMass in Fall of 2019, after completing two associate programs 
at Holyoke Community College. I really enjoyed the four years I spent at HCC,  
largely due to the diverse and inclusive environment. Many of the students I 
encountered at HCC were nontraditional students, or students from underrepre-
sented groups. Some of these students were high school dropouts, young parents, 
had unsupportive families, or had a family that was unable to help them finan-

cially. Transferring to a university is stressful for several reasons, but it feels nearly impossible 
without the proper resources, support, or financial backing. Some of the challenges and stressors 
associated with transferring include: starting with a GPA of 0, being behind in the undergraduate 
course sequence, not knowing anyone, not knowing where anything is, and not knowing what 
resources are available. 

I feel very fortunate that my first semester at UMass was in person because it gave me the op-
portunity to network. That one semester of networking led me to my research mentor, Ruthanne 
Paradise, who has been my greatest lifeline and advocate. This is now my third consecutive 
semester conducting research with Dr. Paradise, I work for the school as a quality control analyst, 
and I’m a member of the Chemistry Department’s Diversity, Equity, and Inclusion Committee. 
My first concern as a member of the DEI Committee was making sure that chemistry transfers 
have the proper resources to succeed, so I expanded upon resources for transfer students, which 
are included on department's undergraduate curriculum webpage.

As a nontraditional student that transferred to UMass, it was important to me that other transfer 
students have additional resources to succeed at the university level by simplify the transition. 
Resources for transfer students are critical for creating a more diverse, equitable, and inclusive 
environment at any university. 

by Sage Clark  ’21

Chancellor SubbaswamyCNS Dean Tricia Serio

Commencement 2021

CNS Graduation Ceremony at McGuirck Alumni Stadium

The UMass Chemistry Club 
aims to inspire an interest in 
and provide an environment 
for the UMass community to 
explore the joys of chemistry 
and related sciences through 
fun interactive activities and 
demonstrations. With our 
diverse group of members ma-
joring in science, engineering 
and humanities we explore the 
chemistry that can be found in 
our everyday lives. Last year we 
stayed connected over Zoom 
through ice cream socials, 
game nights and at home 
experiments including making 
lava lamps. We’re excited to 
meet in the ISB again in the 
fall, hosting events like making 
Dippin' Dots ice cream with 
liquid nitrogen.

Chemistry Club 
by Ryan Thai  ’21
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Dr. Augustine Silveira (PhD ’62, 
with Earl McWhorter), BS ’57, ScD 
(Hon) ’75 UMass Dartmouth and 
his wife Beverly celebrated their 60th 
wedding anniversary in August of 
2020. Dr. Silveira taught chemistry at 
the State University of New York as 
a Distinguished Teaching Professor, 
and received more than 50 national 
awards for his teaching, research and 

community service. They live in Fairhaven, Massachusetts 
and in San Clemente, California.

Happy 60th Anniversary! 

Elisa Guzman (’15), a member of the Lahti while at 
UMass, is a PhD candidate in the Thomas Lab at Tufts 

University studying fundamental 
organic materials. Elisa received 
a 2021 grant from the National 
Science Foundation Graduate 
Research Fellowship Program 
(GRFP) recognizing her passion 
for research and for positively 
impacting the community. Elisa 
is studying the non-covalent 
interactions of functional 
side chains to control the 
crystallography and optoelectronic 

properties of conjugated small molecule materials. This 
research has applications in devices such as solar cells, 
organic light emitting diodes, sensors, and displays. She 
is also active in her community by judging middle school 
science fairs and tutoring high school chemistry and math 
students. Receiving this grant supports her goals of being a 
PhD trained STEM leader who is committed to giving back 
to the community. 

NSF Graduate Fellowship

Photo credit: Tufts Univ.

The Goessmann Gazette (GG) “sat down” 
with an alumni, William E. Mahoney (BS 
’55) to talk about his recent gift to endow 
the William E. Mahoney Chemistry Fund for 
Undergraduate Research, which awards one 
deserving student each year the opportunity 
to perform summer research in one of our 
labs. 

GG: Good Morning! Thank you so much 
for taking the time to talk with us! How are 
things? How are you spending your time this 
summer?  

WEM: Right now, I am North Carlina playing golf. The weather is 
great, with just a little rain.

GG: As you know, we are calling today to talk about your generous 
gift that has allowed support of the William E. Mahoney Undergradu-
ate Research Award. We are curious about your reasons for wanting to 
support Undergraduate summer research at UMass? 

WEM: I really wanted to give back, because I got so much out of my 
time at UMass. It is something that is really important to me. 

GG: Is it true that you did not have the chance to do undergraduate 
research while you were a student at UMass? Did that fact impact your 
decision to endow this award?

WEM: As far as I know, there were not awards like this to support 
undergraduate research when I was a UMass undergrad. Without sum-
mer support, it simply was not possible for students like me to engage 
in undergraduate research. We had other summer jobs. An award like 
this would have made all the difference to me and other students like 
me. That is why it meant so much to me to establish this award. 

GG: Many students are forced to make a choice between unpaid re-
search and having a paying job, like a server or lifeguard. We recognize 
that this decision has a substantial impact on their research trajectory, 
which is what makes your award so meaningful. Do you have any 
advice for recipients of your UG Summer Research Award? 

WEM: Well, my advice is the same as for anyone I have supported. We 
want all of those individuals to take full advantage of their awards and 
work hard. 

GG: When you were an undergrad, did you have any concept that 
your career would be as successful as it was? 

WEM: I really had no idea. I just believed that if I worked hard, good 
things would come my way. So that was what I did. I worked hard. 

GG: What or who motivated you to reach for the stars? 

WEM:  I had some truly critical mentors. Right after school, I went into 
service in the military. I was in the Army Intelligence Office. After that 
I started my career. I went to work for the Humko Chemical Company 
in Memphis TN where I met one of the most important mentors who 
really motivated me: S.L. Kopald, who was a lawyer. After that I went 
to work at Kraft Foods.  

GG: Do you have any favorite sayings that helped you approach chal-
lenges throughout your career?

Mahoney Supports Summer Research

Dr. Kenrick Lewis (PhD ’76) was recently highlighted 
as a trailblazer by Organometallics for his career and 

contributions in Organometallic 
Chemistry. Dr. Lewis received his 
PhD in Inorganic and Analytical 
Chemistry from UMass in 1976, 
where he was a member of Dr. Ron 
Archer's lab. Dr. Lewis is a pioneer 
in silicones research who began 
working with silicones in the late 
70’s, and is a leading scientist in 
this industry today. Paul J. Chirik, 
author of "Pioneers and Influencers: 

A Profile of Dr. Kenrick Lewis" stated, “…in the end, what 
I think would make Ken happy is knowing that the next 
time you use a kitchen spatula, caulk your shower, or use 
any other of a host of silicone products, you might think of 
him and the teams of chemists that did the creative science 
to bring them to you.” 

Trailblazer in Organometallic Chemistry
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WEM: Well, it was pretty simple and I don’t think it has changed 
much. “Always work hard and do everything I do to the best of 
my ability.”

GG: Do you have any favorite memories of your time at  
UMass? Jokes you played? Tests that were particularly challeng-
ing? Instructors that were particularly inspiring? 

WEM: I do remember very fondly the work I did for Doc Richard 
Fesseden. To be honest, many of my best memories were more 
social memories. I was the social chairman of the fraternity ΣΑΕ. 
There were very few chemistry majors in ΣΑΕ, but I lived in the 
same house they still have to this day. 

GG: Last year, the 2020 recipient of the William E. Mahoney Un-
dergraduate Research Award was a student named Ryan Thai for 
his research working with Prof. Michelle Farkas. Ryan was a truly 
outstanding student who was selected by his peers as the class 
representative to present at the CNS graduation. Ryan’s research 
focused on synthesizing compounds to chemically modify cells 
called macrophages. Ryan and his mentor plan to use the chem-
ically-modified macrophages to recognize and ablate cancer cells. 

WEM: That is an excellent topic and excellent work he did. So 
many people suffering from cancer including my immediate 
family. I am happy to hear that this award is supporting this kind 
of research at UMass. 

GG: This year the 2021 recipient is Zachary Danaceau, who 
works in the lab of Richard Vachet. In that lab they are devel-
oping mass spectrometric methods to observe systems that are 
difficult to observe by other methods, often related to diseases 
of protein aggregation like Alzheimer’s and Parkinson’s Disease. 

WEM: As you know, I don’t have anything directly to do with 
the selection of the students who receive this award, but for a 
second year in a row, I have a strong personal connection to the 
research topic. I feel strongly about this topic because I suffer 
from Parkinson’s disease. 

GG: In conclusion, we recognize that you have been incredibly 
generous to UMass over the years supporting the ISB Atrium, the 
Mahoney Research Seminar, the Mahoney Life Sciences Prize and 
many, many more. What has motivated you to give back in such 
a generous way? 

WEM: Well as I mentioned earlier, I really wanted to give back 
because I had gotten so much from UMass. There is a saying I 
adhere to. “You learn. You work. You earn. You return.” This is 
a very important program we have put in place. I hope to see the 
program continue for years to come.

We thank Mr. Mahoney for the countless ways he has contrib-
uted to UMass Amherst and the Chemistry Department over the 
years and wish him a restful summer and excellent golf season!

Mahoney Supports Summer Research

2021 William E. Mahoney Chemistry Fund for Undergraduate Research Awardee
 

The higher order structure of a protein is integral to its function in biological systems. Mass spectrometry is a valuable technique for 
studying proteins since it is high throughput and amenable to almost all proteins. Covalent labeling (CL) is an attractive method within 
mass spectrometry to study protein higher-order structure which provides good structural resolution more easily than many other tech-
niques by labeling solvent exposed nucleophilic residues with an electrophilic reagent (Figure 1). 

 
 
 
 
 
 
 

The Vachet research group has previously developed a new, tunable (CL) reagent based on an α,β-unsaturated carbonyl (ABUC) scaffold 
which is capable of labeling up to 13 residues, offering improved resolution over other reagents. Detection of labeled residues requires 
the use of tandem mass spectrometry, and the goal of my project is to evaluate what effects the ABUC has on the fragmentation patterns 
of the peptides it labels. Our initial findings show that while the ABUC reagent does change the CID fragmentation patterns of some 
peptides, these changes do not prevent the identification of peptide sequence or the identification of the labeled residues. In some cases, 
the addition of the ABUC label can assist in the identification of the modified residue. From these promising initial results, we plan to 
expand the scope of our study to include a significantly more diverse pool of peptides and labeled residues from proteolytic digests of 
labeled proteins.   
 
In addition to working on this project as my senior honors thesis during the upcoming fall semester, I am planning on staying on cam-
pus during August of summer break as well as winter break. I plan to use this award to live on campus during these periods to work on 
this project full time. With the additional time of the summer and winter to devote to this research, I will be able to develop the project 
further and potentially produce a publication from this work. I ultimately plan to go on and pursue a PhD in bio-analytical chemistry 
and the support of this award in my current research will be invaluable in developing my abilities and accomplishments in research to 
help bring me closer to that goal. I am honored to receive this award and I want to thank Bill Mahoney for his generous contribution 
which made this award possible.

Figure 1: Schematic of covalent labeling with MS/MS detection. Solvent exposed nucleophilic amino acids acquire a label, 
leading to a specific shift in M/Z of the peptide containing that residue. The exact residue may be pinpointed by MS/
MS fragmentation. The ABUC label is shown by the red circles and the generic structure of the label when attached to a 
nucleophile is given.

by Zachary Danaceau ’22
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Carolyn (Ives) Dingman '70 
Elinor Goff 
James A. Golen '70 PhD  
Dennis S. Hackett '76 PhD 
Robert M. Haff '50  
Maija Z. Lillya & C. Peter Lillya  
Thomas H. Mourey '76,'79 PhD 
Jane M. Rausch  
Mark M. Simon '89  
Judith Tarselli  
Jeanne (Leroy) Williams '72 MS 
 
 
PETER’S CLUB (up to $499) 
Anonymous Donors 
 

ENDOWMENTS 
Roger G. Bates Chemistry Fund 
J.F.B. Fund for Undergraduate Research in Chemistry  
Michael Bruno Chemistry Scholarship
John A. Chandler Memorial Scholarship in Chemistry
Chemistry Undergraduate Research Scholarship
Donald E. & Phyllis J. Kuhn Graduate Scholarship in Chemistry
Richard & Barbara Mahoney Chemistry Fund
William E. McEwen Endowed Memorial Scholarship Fund  
   in Chemistry
Charles A. Peters Fund
Jay A. Pirog Scholarship Fund
The Professor Jack Ragle Endowed Fund in Chemistry
Marvin D. Rausch Lectureship in Organometallic Chemistry
Dr. Richard and Judith Stein Endowed Fund for Sustainability       
   and Renewable Energy
Edward Shapiro Scholarship Fund
Dr. Paul Hatheway Terry Endowment
Robert Maxwell Williams Memorial Scholarship Fund 

 
DEAN’S CIRCLE ($1,000+)                                                                                                                                        
Anonymous Donor                                                                                                                                            
Fernando Aguirre ‘01 MS, ‘02 PhD 
Robert Austin ‘67 MS, ‘68 PhD                                                                                                                                              
John S. Babiec, Jr. ‘67 PhD 
Harvey A. Berman '75 PhD  
Bette Bridges ‘72  
Margaret Bruno                                                                                                                                           
Thomas E. Crumm ‘66, ‘71 PhD & Sara (Eustace) Crumm ‘66                                                                                                               
Donald E. Kuhn ‘70 PhD & Phyllis (Wall) Kuhn ‘68 MS, ‘70 PhD   
Marie Landry '70  
Joseph Malgiolio '56                                                                                                            
William E. Mahoney '55 
Barbara McCarty 
Christopher T. McDevitt ‘04 & Ana McDevitt 
Diane (Presz) Stengle '72, '80 PhD 
Michael A. Tarselli ‘04, ‘18 MS & Jessica Tarselli                                                                                                                                  
Tao Wang '87MS,'90 PhD  
Anchuu Wu ‘89 PhD 

GOESSMANN CIRCLE ($500-$999) 
Anonymous Donor 
Mark D. Argentine ‘91 MS, ‘93 PhD  
Richard A. Berglund, Jr. '87PhD 
John J. Bukaty, Jr. & Sally A. Bukaty 
Michael J. Clifford '50,'53 MS 

UMass Chemistry's generous supporters Giving period: January 2020 - December 2020

Steve F. Acquah 
Prince O. Amoako '08 PhD
Kwasi Antwi '05 MS,'07 PhD & Dorcas Appiah-Adjei
Lano R. Balulescu '72  & Carol D. Balulescu 
Edmond G. Benoit '65 & Nancy M. Benoit
Alan R. Blanchette '71 PhD & Susan (Farley) Blanchette '67  
Allen C. Bluestein '49
Wyndham H. Boon '76 PhD  
Jane (Konieczny) Burdick '76
Alan P. Carpenter '74,'78 PhD & Janice (Queijo) Carpenter '73
Charles M. Chandler '82 
Eric M. Chellquist '81  
Paul J. Clark '72,'77 PhD
Scott E. Collibee '93  
Paul C. Colodny '51
James H. Cragin '70 MS & Anne (Waring) Cragin '70
Raymond J. Crowley '81 PhD,'17 MS & Mary Merritt '77,'81 PhD
Patrice Cusatis '89 MS
Brian L. DeRosier '94,'96 MS & Clarene (Errichetto) DeRosier '95 
Charles H. Doolittle III '62,'65 MS
Thomas P. Drewski '76
Paul E. Dupont '63
Carl R. Elder '93 & Amy (Mckay) Elder '92
Timothy G. Fawcett '75 & Carol (Hegarty) Fawcett '75
David J. Fayan '68
James E. Fountaine '69Ph.D.  
Judith (Chlastawa) Gallucci '79 PhD
Robert G. Gastinger '76 PhD
Walter K. Gavlick '88 PhD
George T. Georges '98 & Katerina (Zervas) Georges '98  
Mark P. Goldenfield '72,'74MBA & Karen (Atran) Goldenfield '75  
Alan C. Goren '68
Karen Hatwell '97 MS,'99 PhD
Martha Heimann '78
Francis A. Higbie '69 MS & Lois (Egan) Higbie '68 MA
David J. Hynds '89  
Janet (Andrews) Johnson '58
Brian J. Jordan '09 PhD 
Rajdeep S. Kalgutkar '97 PhD  
Daniel H. Kaufman '82
James K. Kearns '97,'05 MS,'10 PhD  
Kenneth Z. Koziak '73 MS,'73 MBA
Peter F. Kulkosky '73 MS
Marc L. Kullberg '81

"Being a recipient of the donor sponsored 
Chemistry Undergraduate Research Fund 
allowed me to present a poster at the ACS 
National Conference, better fund my thesis 
project, and have an experience that furthered 
my interest in pursuing a career as an academic 
physician."
 
Ryan Thai, BS '21, Commonwealth Honors 
College, Chemistry UG Research Fund '20
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ORGANIZATIONS 
American Chemical Society                                                                                                                                          
America Online Giving Foundation 
AstraZeneca Pharmaceuticals LP                                                                                                                                               
Fidelity Investments Charitable Gift Fund                                                                                                                                             
Schwab Fund for Charitable Giving

Your support is an invaluable investment in the excellence 
of our students, faculty, teaching, and research programs.

To Donate to Chemistry:
Visit the UMass Amherst CNS online donations website 
at www.cns.umass.edu/giving/cns-giving-opportunities, 
and select “Chemistry” from the list of departments and 
schools on the CNS Giving Opportunites webpage to 
ensure your gift is 
targeted toward the 
DEPARTMENT OF 
CHEMISTRY.
 
 
Mail-in Donations should be payable to “UMass Amherst 
Chemistry” and sent to either our Business Manager,  
Victoria Hubby, or directly to UMass Development:

Victoria Hubby
Business Manager 
Department of Chemistry
374 Lederle Gradaute Research Tower 
University of Massachusetts
710 North Pleasant Street, Amherst, MA 01003

or 

Development Office
UMass Amherst
Memorial Hall
134 Hicks Way
Amherst MA 01003-9270 
 
If you have any questions, please contact our Business 
Manager, Victoria Hubby, at vicki@chem.umass.edu or 
(413)545-4000. 

The CNS Development Office can assist all levels of gift 
support. Feel free to contact them at (413) 545-0974 for 
ways to give and other opportunities to contribute.

Made Easy
gift giving

Your contributions help fund various initiatives that 
enhance our department and help sponsor programs, 
scholarships, and even this newsletter!

Friends of Chemistry! 
thank you

We apologize for any errors or ommisions. Please contact us with any corrections.

Andrea (Vibert) Kumlin '80 
Carol (Bertrand) LaFlamme '58
Ronald D. Lees '63
Arthur L. Lipman, Jr. '67
Edward M. Lobo '67  
Charles E. Mahar '61  
Stacey Marden '88 PhD  
Cecelia Marshall '47
Louis V. McAdams III '66 PhD
David R. Medeiros '88 & Julie (Fitzgerald) Medeiros '89
Paul F. Meunier '77 PhD
Edward F. Miller '68 MS,'69 PhD
Paul R. Milne '81 & Keri (Kerichenko) Milne '82
James R. Mouser '89  
Jingwei Ni '98 PhD & Bing Nie '97 PhD,'99 MBA  
Marvin G. Noller '63  
Karen (Delle) Norlin '76
Fatemeh Nowshad '89 PhD
Elinor (Swide) O'Neil '56
Rolando U. Pagilagan '65 PhD
Harold Petersen, Jr. '62 
Robert A. Pribush '72 PhD
Thomas G. Provost '80 & Beth (Mcandrew) Provost '81
Maiella Ramos '92 MS,'95 PhD 
Richard A. Ricci '70 MS,'82 CAGS
Lawrence R. Roberts '72  
Eric G. Rundberg, Jr. '67 PhD
Shawn Sager '83 PhD
Rodger Sandsmark  
Arthur A. Santilli '58 PhD
Michael F. O'Malley '06 & Jocelyn Scheintaub '06,'06
George C. Schloemer '67
Janice Schlueter '76 MS
Allan Schwartz & Claire Schwartz
Ruth Shaver  
Augustine Silveira, Jr. '62 PhD & Beverly A. Silveira
Kathleen Simmons '78
Michael E. Solomon '92  
Rodger W. Starek '75
Robert Swisher '82 PhD & Anastasia Morfesis '84 MS,'86 PhD 
Edward J. Szczesny '92 MS
Mohammad R. Taheri '94  
Nicole Tariot '05 & Matthew Tarselli
Terrence P. Tougas '83 PhD
Pamela Turci '79
Carol (Rurak) VanDerVoorn '62
Renee Vieira & Christopher M. Vieira  
David P. Welch, Jr. '96
Ronald B. White '73
Jonathan J. Wilker '91
Janice Wojtkunski '62
Dora Wong '82MS,'84 PhD  
Cheng-Yi Wu '72 PhD & Jane (Wang) Wu '72 MS
Bo Yan '14 PhD
Ruth (Avery) Yesair '53
Michael S. Young '77,'84 MS,'88 PhD
Yadi Zeng '90 MS,'93 PhD  
David J. Zepka '69 PhD
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Jacque Yee Wins GEOSET Award
The 2021 Sir Harold W. Kroto and Steve F.A. Acquah GEOSET (Global 
Educational Outreach for Science Engineering and Technology) Award 
was given to Jacque Moon Yee ’22, a rising senior who produced an 
animated video about saccharin, the artificial sweetener, and why it is so 
controversial. https://www.youtube.com/watch?v=aW1h_TmXQMs

“I am incredibly honored to receive this year's GEOSET Award from Dr. 
Acquah,” Yee says. “I am very grateful for the recognition of my work 
with Professor Laura Vandenburg in the SCoPE (Science Communication 
to Promote Environmental Health) program at UMass, and I hope to con-
tinue to share science education with the world through digital media."

"I decided to research how sugar and artificial sweetener consumption 
affects our health. To my surprise, most research was inconclusive. Some 
studies found artificial sweeteners harmless while others deemed them 
carcinogenic. Lack of conclusions such as this can be unnerving and 
confusing to consumers. My animation on saccharin discusses why these 
studies can have such conflicting conclusions, describing how difficult 
conducting nutritional studies can be. The video teaches viewers the 
pros and cons of rat, chimpanzee, and human studies. I hope that view-
ers come to better understand nutritional claims and their controversies 
so they can make better food choices in the future."

The award was established by Steve Acquah, digital media coordina-
tor and Associate Research Professor of chemistry, to continue the late 
Nobel Laureate’s legacy in research and outreach. It is given each year to 
a chemistry major who has demonstrated excellence in science com-
munication through digital media. Jacque Yee also received the John A. 
Chandler Memorial Scholarship and American Chemical Society (ACS) 
Hach Scholarship for her interest in teaching high school chemistry. 


