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Scientists by nationality/origin

+ African American Scientists

Alice Ball

Charles R. Drew

Emmett Chappelle

Ernest Everett Just

James Andrew Harris

+ African Scientists

- Himla Soodyall

- Neil Hanchard

« Asian Scientists
- Barry Paw
- David Ho
- Gopinath Kartha
- Har Gobind Khorana
- Irene Ayako Uchida
- Lap-Chee Tsui
- Min Chueh Chang
- Motoo-Kimura
- Nagima-Aitkhozhina
- Osamu Shimomura
- RogerY. Tsien

- Satoshi Omura
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Jane C. Wright

Jewel Plummer Cobb
Marie Maynard Daly
Percy Julian

Walter Lincoln Hawkins
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~ Middle Eastern/North African Scientists
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~ Latin American Scientists
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Joanne Chory
Magdi Yacoub
Michael Ellis DeBakey

Peter Medawar

Mauricio Rocha e Silva

Warwick Estevam Kerr

John Desmond Bernal
José Alberto de Oliveira Anchieta
Kazimierz Funk

Louis Pasteur

Luigi Luca Cavalli-Sforza
Mario Capecchi

Maurice Wilkins

Michael Levitt

Niels Kaj Jerne

Oswald Avery

Robert Corey

Sydney Brenner
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Scientists by other categories

" Female Scientists

Ada Yonath
Ana Aslan

Carol W. Greider
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Barbara McClintock
Elizabeth Blackburn
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Alan Turing
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Carolyn Bertozzi
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Scientists by eld

~ Genetics

Barbara McClintock
Charles Bonnet
Derek Braun
Gregor Mendel
Himla Soodyall
Huda Zoghbi
Jacques Monod
Joanne Chory

Luigi Luca Cavalli-Sforza
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Aaron Ciechanover
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Aziz Sancar

Carolyn Bertozzi
Christian de Duve
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Mario Capecchi
Neil Hanchard
Oswald Avery
Susumu Tonegawa
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John Cornforth
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" Medicine and Surgery

Alan Hart

Amin Barakat

Charles R. Drew

"~ Cell Biology

"~ Drug Development/Pharmacology

Christian de Duve
Ernest Just
Jane Wright

Jewel Cobb

Jane Wright
Jewel Cobb

Louis Pasteur

" Molecular Biology

Diversifying the Curriculum in SBBS

Ardem Patapoutian
Aziz Sancar

Derek Braun

Jacques Monod

Jean Brachet

John Desmond Bernal
Jorge Allende

Mario Capecchi

Page 7

Louise Pearce
Magdi Yacoub

Peter Medawar

Otto Heinrich Warburg

Shinya Yamanaka

Yoshinori Ohsumi

Percy Julian

Tu Youyou

Niels Kaj Jerne
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Susumu Tonegawa
Sydney Brenner
Tasuku Honjo
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" Evolutionary Biology

Alfred Russel Wallace

Charles Bonnet

Geerat Vermeij

Luigi Luca Cavalli-Sforza
Biophysics

Aaron Klug

Arieh Warshel

Maurice Wilkins

"~ Virology

George Eliava

" Botany

Franz Meyen

Microbiology

George Eliava

Louis Pasteur

"~ Natural History

Alfred Russel Wallace

Charles Bonnet

Immunology

Baruj Benacerraf

Bruce Voeller
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Svante Paabo

Tomoko Ohta

Wen-Hsiung Li

Michael Levitt
Venki Ramakrishnan

Yigong Shi

Zhengli Shi

Werner Arber

José Alberto de Oliveira Anchieta

Peter Medawar



~ Taxonomy

Clodoveo Carrion Mora

" Neurobiology

Ben Barres

" Ecology

Alexander von Humboldt Ruth Gates

~ Public Health

Sara Josephine Baker
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CHAPTER 1. AFRICAN-AMERICAN SCIENTISTS

African-American Scientists

1.1 Alice Ball

Biochemistry
Keywords: Women, African American

Alice Augusta Ball (1892-1916) was an Ameri-
can chemist who made signi cant contribu-
tions to the treatment of Hansen's disease
(leprosy). Born on July 24, 1892, in Seattle,
Washington, she became the rst woman
andthe rst African American to earn a mas-
ter's degree from the University of Hawaii.
Her groundbreaking work focused on the
development of the "Ball Method," which
transformed the treatment of leprosy in the
early 20th century.

The Ball Method: Ball developed an
injectable form of chaulmoogra oil, which
was derived from the seeds of the chaul-
moogra tree and had been used in tradi-
tional medicine to treat leprosy. Prior to
her work, chaulmoogra oil was adminis-
tered orally or topically, but these meth-
ods were largely ine ective due to the oil's
poor absorption and unpleasant side ef-
fects. Ball's innovation involved isolating
the active compounds from the oiland mod-
ifying them to create a water-soluble solu-
tion, making it suitable for injection. Her
method greatly improved the absorption and e icacy of the treatment, leading to signi cant
improvements in the condition of patients with leprosy.

Impact and Legacy: The Ball Method remained the most e ective treatment for leprosy
until the development of modern antibiotics in the 1940s. Unfortunately, Ball's work was not
widely recognised during her lifetime, and she passed away at the young age of 24in 1916. In
the years following her death, her contributions were o en overlooked or credited to others.
Inrecent decades, e orts have been made to properly acknowledge her pioneering work and
restore her rightful place in scienti ¢ history.

"Alice Ball's innovative work signi cantly advanced medical treatment for leprosy patients
and paved the way for future developments in the eld. Her legacy serves as an inspiration to
aspiring scientists and underscores the importance of recognising the contributions of diverse
individuals in the scienti c community."
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CHAPTER 1. AFRICAN-AMERICAN SCIENTISTS

1.2 CharlesR. Drew

Biology
Keywords: African American

Charles Richard Drew (1904-1950) was an
American surgeon and medical researcher
renowned for his groundbreaking work in
blood transfusion and the development of
large-scale blood banks during World War
II. Drew's educational journey began with
a bachelor's degree from Amherst College
in 1926, followed by a medical degree from
McGill University, where he graduated sec-
ond in his class. He furthered his education
by completing a surgical residency and earn-
ing a Doctor of Medical Science degree from
Columbia University.
Drew's scienti c achievements were rev-
olutionary. He developed improved tech-
niques for blood storage, which led to the
establishment of the rst large-scale blood
banks. His expertise was instrumental in or-
ganising and directing the Blood for Britain
project, which provided life-saving plasma
to soldiers and civilians during World War l.
Hisresearchinblood preservation and plasma storage culminated in the creation of the Amer-
ican Red Cross Blood Bank. Despite his monumental contributions, Drew faced racial dis-
crimination, including a controversial resignation from the Red Cross over their policy of seg-
regating blood based on race. Nevertheless, his legacy endures through numerous awards
and institutions named in his honour, such as the Charles R. Drew University of Medicine and
Science in Los Angeles.
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CHAPTER 1. AFRICAN-AMERICAN SCIENTISTS

1.3 Emmett Chappelle

Biochemistry
Keywords: African American

Emmett W. Chappelle (1925-2019) was a pio-
neering American scientist who made signif-
icant contributions to biochemistry and as-
trobiology. Born in Phoenix, Arizona, Chap-
pelle served in the U.S. Army during World
War |l before earning a bachelor's degree in
biochemistry from the University of Califor-
nia, Berkeley. He later received a master's
degree from the University of Washington.
Chappelle's career was marked by his in-
novative research in bioluminescence, the
emission of light by living organisms. He
discovered that the chemical reactions that
cause bioluminescence in re ies could be
used to detect bacteria and other microor-
ganisms, leading to advancements in med-
ical diagnostics and environmental science.
His work at NASA's Goddard Space Flight
Center focused on the potential for life on
other planets, where he developed tech-
niques to search for extraterrestrial life by detecting biological markers. Chappelle held 14
U.S. patents and was honored with numerous awards, including induction into the National
Inventors Hall of Fame. His work has had a lasting impact on science, particularly in the elds
of space exploration and environmental monitoring.
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CHAPTER 1. AFRICAN-AMERICAN SCIENTISTS

1.4 ErnestEverett Just

Cell Biology
Keywords: African American

Ernest Everett Just (1883-1941) was an in-
uential African American biologist known
for his pioneering work in cell biology and
embryology. Born in Charleston, South
Carolina, he attended Dartmouth College,
where he graduated magna cum laude. He
later earned his Ph.D. from the University of
Chicago, focusing on experimental embryol-
ogy.

Just's research centred on the physiol-
ogy of the cell, particularly the development
of organisms from the egg stage. He con-
ducted groundbreaking experiments on ma-
rine invertebrates, demonstrating the im-
portance of the cell surface in the develop-
ment of organisms. His work challenged
existing theories and provided new insights
into the mechanics of fertilisation and cell
division. Despite facing signi cant racial dis-
crimination, Just published numerous pa-
pers and books, including "The Biology of
the Cell Surface." His contributions to cell bi-
ology and his advocacy for the importance of experimental research laid the foundation for
future scienti ¢ discoveries. Just's legacy is celebrated through awards and programs that
continue to inspire and support minority scientists.
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CHAPTER 1. AFRICAN-AMERICAN SCIENTISTS

1.5 James Andrew Harris

Chemistry
Keywords: African American

James Andrew Harris was a pioneering
American nuclear chemist renowned for his
signi cant contributions to the discovery of
new elements. Born on March 26, 1932, in
Waco, Texas, Harris pursued his passion for
science at Huston-Tillotson College, where
he earned a degree in chemistry in 1953.
His educational journey led him to a distin-
guished career that broke barriers and ex-
panded the periodic table.

Harris is best known for his work at
the Lawrence Berkeley National Laboratory,
where he became the rst African American scientist to be involved in the discovery of new el-
ements. Inthe 1960s, as part of the heavy ion research team, Harris played a crucial role in the
discovery of elements 104 (rutherfordium) and 105 (dubnium). His expertise in target prepa-
ration was instrumental in these groundbreaking experiments, which involved bombarding
lighter elements with heavy ions to create new, superheavy elements.

Throughout his career, Harris faced and overcame signi cant challenges, including racial
barriers in the scienti c community. His perseverance and contributions have been recog-
nized as paving the way for future generations of scientists from underrepresented backgrounds.
Harris's legacy is marked by his pioneering spirit, dedication to scienti ¢ discovery, and his
role in expanding our understanding of the fundamental building blocks of matter.
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CHAPTER 1. AFRICAN-AMERICAN SCIENTISTS

1.6 Jane C. Wright

Oncology, Cell Biology, Drug Development
Keywords: African American, Women

Jane Cooke Wright (1919-2013) was a trail-
blazing oncologist who made signi cant
contributions to chemotherapy and cancer
treatment. Born in New York City, she
was the daughter of one of the rst African
American graduates from Harvard Medical
School. Wright earned her medical degree
from New York Medical College in 1945.
Wright's career was marked by her inno-
vative research in chemotherapy. She de-
veloped new techniques for testing the ef-
fects of drugs on cancer cells, which led
to more e ective and personalised can-
cer treatments. Her work was instrumen-
talin the development of combination chemother-
apy, which uses multiple drugsto target can-
cer cells more e ectively. Wright also pio-
neered the use of tissue culture methods to
testthe e icacy of drugs onhuman tumours.
Throughout her career, she published nu-
merous research papers and received sev-
eral prestigious awards. Wright's contribu-
tions to oncology have had a lasting im-
pact on cancer treatment, and sheisremem-
bered as a pioneer who broke barriers for women and African Americans in medicine.
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CHAPTER 1. AFRICAN-AMERICAN SCIENTISTS

1.7 Jewel Plummer Cobb

Cell Biology, Drug Development
Keywords: African American, Women

Jewel Plummer Cobb (1924-2017) was an
esteemed biologist and cancer researcher
known for her work on the cell biology of
melanin and the e ects of chemotherapy on
cancer cells. Born in Chicago, lllinois, she
earned a bachelor's degree from Talladega
College and a Ph.D. in cell physiology from
New York University.
Cobb's research focused on understand-
ing the role of melanin in skin cancer and the
mechanisms by which chemotherapy drugs
a ect cancer cells. Her work contributed
to the development of new cancer treat-
ments and advanced the understanding of
how these treatments interact with di erent
cell types. In addition to her scienti ¢ con-
tributions, Cobb was a dedicated advocate
for increasing diversity in the sciences. She
held various academic and administrative positions, including serving as president of Cali-
fornia State University, Fullerton. Cobb's legacy is honored through numerous awards and
scholarships that support underrepresented minorities in science and medicine.
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CHAPTER 1. AFRICAN-AMERICAN SCIENTISTS

1.8 Marie Maynard Daly

Biochemistry
Keywords: African American, Women

Marie Maynard Daly (1921-2003) was a pi-
oneering biochemist who made signi cant
contributions to the understanding of the
chemistry of the human body. Born in
Queens, New York, Daly earned her bach-
elor's degree from Queens College, a mas-
ter's degree from New York University, and
a Ph.D. in chemistry from Columbia Uni-
versity, becoming the rst African American
woman to earn a Ph.D. in chemistry in the
United States.

Daly's research focused on the compo-
sition and metabolism of nucleic acids, the
structure of proteins, and the e ects of
cholesterol and hypertension on the cardio-
vascular system. Her work provided critical
insights into the causes of heart attacks and
laid the groundwork for the development of
treatments for cardiovascular disease. Daly
was also committed to supporting minority
students in the sciences, establishing scholarship programs and mentoring aspiring scien-
tists. Her legacy is celebrated through awards and initiatives that continue to promote diver-
sity and excellence in scienti ¢ research.
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CHAPTER 1. AFRICAN-AMERICAN SCIENTISTS

1.9 Percy Julian

Biochemistry, Drug Development
Keywords: African American

Percy Lavon Julian (1899-1975) was a pio-
neering chemist whose work in the synthe-
sis of medicinal drugs from plants had a pro-
found impact on the pharmaceutical indus-
try. Born in Montgomery, Alabama, Julian
overcame signi cant racial barriers to earn
his bachelor's degree from DePauw Univer-
sity, a master's degree from Harvard Univer-
sity, and a Ph.D. from the University of Vi-
enna.

Julian's most notable achievements in-
clude the synthesis of physostigmine, adrug
used to treat glaucoma, and the mass pro-
duction of synthetic cortisone, which rev-
olutionised the treatment of rheumatoid
arthritis. He also developed a method for
producing large quantities of progesterone
and testosterone from plant sterols, which
had signi cant implications for the devel-
opment of steroid drugs. Julian's inno-
vations in chemical synthesis not only ad-
vanced medical treatments but also made
these drugs more a ordable and accessible.
Despite facing signi cant racial discrimina-
tion throughout his career, Julian's contributions to chemistry and medicine were widely
recognised, earning him numerous accolades and a lasting legacy as a trailblazer in his eld.
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CHAPTER 1. AFRICAN-AMERICAN SCIENTISTS

1.10 Walter Lincoln Hawkins

Biochemistry, Drug Development
Keywords: African American

Walter Lincoln Hawkins was an American
chemist and engineer whose groundbreak-
ing work in polymer chemistry signi cantly
impacted the telecommunications industry.
Born in 1911 in Washington, D.C., Hawkins
excelled academically, earning a degree in
chemical engineering from Rensselaer Poly-
technic Institute, followed by a master's de-
gree from Howard University, and nally a
Ph.D. from McGill University. His educa-
tional achievements paved the way for a
remarkable career characterised by innova-
tion and dedication to improving materials
used in everyday life.

Hawkins is best known for his work at
Bell Laboratories, where he joined inthe late
1940s. At Bell Labs, he co-developed a poly-
mer additive that signi cantly extended the
lifespan of plastic materials used in telecom-
munications. This development was partic-
ularly vital for the insulation of telephone ca-
bles, which previously deteriorated quickly
when exposed to environmental elements.

The invention of a more durable, weather-

resistant plastic coating for wires not only

enhanced the reliability of telephone service but also reduced maintenance costs and envi-
ronmental waste.

Throughout his career, Hawkins was a strong advocate for diversity in science and en-
gineering. He was instrumental in mentoring young scientists and engineers, particularly
those from underrepresented backgrounds, and actively worked to improve opportunities for
African Americans in technical elds. His contributions to polymer chemistry earned him nu-
merous accolades, including induction into the National Academy of Engineering. Hawkins'
legacy is marked by his technical innovations and his commitment to fostering inclusion and
excellence in the scienti c community.

Diversifying the Curriculum in SBBS

Page 23



CHAPTER 2. AFRICAN SCIENTISTS

African Scientists

2.1 Himla Soodyall

Genetics
Keywords: Women, South African

Himla Soodyall is a South African geneticist
whose research has signi cantly advanced
our understanding of human genetic diver-
sity and ancestry, particularly in African pop-
ulations. Soodyall completed her Ph.D. at
the University of the Witwatersrand, where
she later became a prominent researcher.
Her work focuses on the genetic history
of indigenous African peoples, using DNA
analysis to trace human migration patterns
and genetic relationships. Soodyall's re-
search has provided valuable insights into
the origins and evolution of human popu-
lations, highlighting Africa's role as the cra-
dle of humanity. She is also involved in pub-
lic education and outreach, promoting sci-
ence and genetics literacy in South Africa.
Soodyall's contributions have been instru-
mental in elucidating the genetic heritage of diverse African communities and their signi -
cance in the global human story.

Read more here.
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2.2 NeilHanchard

Genetics
Keywords: Jamaican, Caribbean

Neil Hanchard is a Jamaican-born geneticist
whose research focuses on the genetic ba-
sis of health disparities, particularly in pop-
ulations of African descent. Hanchard com-
pleted his medical training at the Univer-
sity of the West Indies before moving to the
United States for a Ph.D. in Human Genetics
from Baylor College of Medicine. His work
has been pivotal in identifying genetic fac-
tors that contribute to conditions such as
sickle cell disease, childhood malnutrition,
and infectious diseases. Hanchard is a key
gure in the Human Heredity and Health
in Africa (H3Africa) initiative, which aims to
facilitate African researchers' genome stud-
ies to address health challenges speci c to
the continent. His contributions are helping
to bridge the gap in genome research and
ensure more inclusive representation in ge-
netic studies.

Read more about his work here.
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2.3 Philip Emeagwali

Computer Science
Keywords: African, Nigerian

Philip Emeagwali (born 1954) is a Nige-
rian computer scientist whose work in
the development ofthe internet and su-
percomputing has garnered signi cant
recognition.
Emeagwali's journey in science be-
gan in Nigeria and continued in the
United States, where he earned multi-
ple advanced degrees in mathematics,
environmental engineering, and scien-
tic computing. He is best known
for his work on the Connection Ma-
chine, a massively parallel supercom-
puter that uses thousands of proces-
sors to solve complex mathematical
problems simultaneously. In 1989,
Emeagwali won the Gordon Bell Prize for his use of the Connection Machine to model
petroleum reservoir simulations, which provided signi cant insights into oil eld dynamics.
His innovative algorithms and methods have in uenced various elds, including computa-
tional science and internet technology, making him a prominent gure in the advancement
of high-performance computing.
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Asian Scientists

3.1 Barry Paw

Haematology, Oncology
Keywords: Burmese-American

Barry Paw (1962-2017) was a Burmese Amer-
ican biologist. He was notable for his role in
discovering a new gene in humans that con-
tributes to the production of haemoglobin.
Paw worked in the United States as a
researcher at Harvard Medical School and
had undertaken research into how the gene
mitoferrin transports iron to red blood cells
to form haemoglobin.Paw's research was
targeted to reveal changes in the genes
that cause human diseases, including iron
de ciency or those which cause an exces-
sive amount of iron. His research team
pioneered the use of zebrash to model
anaemia-causing mutations and more. For
example, they were able to identify the
molecular basis of Tay-Sachs disease.
Barry and his parents came to the United
States from Burma in 1969, when he was
seven years old. He commented on his em-
igration: Even with their education, it was
like Nazi Germany, rst comes loss of right to
own property, then citizenship, thenright to teach at a university the nextyear. Itcomesinincre-
ments so people keep hoping, perhaps next year would be better... Thenitis too late to leave.
By 1969, we waited 2 years for permission to leave which disquali ed you from working for civil
service, and we landed in US with 30 dollars per person and 1 suitcase of clothes per person.
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3.2 David Ho

Microbiology, Virology, Immunology
Keywords: Taiwanese-American

David Ho (1952-) is a Taiwanese American
AIDS researcher, physician and virologist
who has made a number of scienti c contri-
butions to the understanding and treatment
of HIV infection. He championed for combi-
nation antiretroviral therapy instead of sin-
gle therapy, which turned HIV from an abso-
lute terminal disease into a chronic disease.

Howasbornin Taiwanin 1952 and immi-
grated to the United States in 1965, where he
was educated at California Institute of Tech-
nology and Harvard Medical School before
getting his clinical training at UCLA School of
Medicine and Massachusetts General Hospi-
tal.

In the 1990s, Ho settled in New York,
where he founded the Aaron Diamond AIDS
Research Center (rst ailiated with NYU,
and now with Columbia), which has been
since its inception a worldwide center for
HIV research. Ho and his colleagues have
never given up on nding a vaccine for HIV
- the holy grail to stop its spread. With the onset of the Covid pandemic, Ho abruptly switched
gears to focus on understanding this new virus, putting to e ective use his expertise on HIV.

Read more here.
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3.3 Gopinath Kartha

Crystallography, Proteomics, Structural Biology
Keywords: Indian

Gopinath Kartha (1927-1984) was a promi-
nent crystallographer of Indian origin. He
is notably known for the determination of
the molecular structure of the enzyme ri-
bonuclease in 1967. This was the rst pro-
tein structure elucidated and published in
the United States.

Gopinath Kartha obtained his Ph.D. in
Physics in 1953 from University of Madras,
India. As a graduate student, he worked
on the triple-helix structure of the colla-
gen molecule together with G.N. Ramachan-
dran. He continued the post-doctoral work
ostdoctoral positionsthere, atthe Cavendish
Laboratory and at the National Research
Council of Canada. In 1959, he moved to
Roswell Park in Bu alo where he stayed till
the end of his life, raising four sons.

The collagen structure proposed by Ra-
machandran and Kartha was disputed by
Francis Crick initially and in fact, their paper
to the London-based Nature magazine was
not published for ve months while Crick's
proposal for the collagen structure was pub-
lished within a month of submission. However, their proposed structure was accepted sub-
sequently.

Watch a video here.
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3.4 Har Gobind Khorana

Biochemistry, Molecular biology, Genetics

Keywords: Indian-American, Nobel laureate

Har Gobind Khorana (1922 2011) was an
Indian-American biochemistwho shared the
1968 Nobel Prize for Physiology or Medicine
with Marshall W. Nirenberg and Robert W.
Holley for research that showed the order of
nucleotides in nucleic acids, which carry the
genetic code of the cell and control the cell's
synthesis of proteins.

Born in Punjab, British India, his jour-
ney from a small village to academic great-
ness showcases his intellect and determina-
tion. Despite economic challenges, Khorana
pursued education, earning scholarships for
studies abroad. Despite economic chal-
lenges, Khorana pursued education, earning
scholarships for studies abroad. His scien-
ti ¢ journey began with a Ph.D. in organic
chemistry from the University of Liverpool,
leading to postdoctoral research in Switzer-
land and the UK. Beyond science, Khorana's
humility and mentorship le a lasting im-
pact.

Deciphering the genetic code: Central
to Khorana's research was unravelling the
complex biochemical process of gene expression. In 1959, he utilised carbodiimides to syn-
thesise both deoxyribonucleotide and ribonucleotide triphosphates, as well as coenzyme A.
By synthesising RNA molecules with speci ¢ nucleotide sequences and observing the result-
ing protein products, his team deduced the correspondence between codons in mRNA and
amino acids. His work provided crucial insights into how genetic information encoded in DNA
and RNA is expressed by being translated into functional proteins.

Synthesis of arti cial genes: One of Khorana's most notable achievements occurred in
1970 when he synthesised the rst fully functional arti cial gene outside of a living organ-
ism. By stringing together nucleotides in a precise sequence, Khorana created a synthetic
DNA molecule that coded for a speci ¢ amino acid sequence. In 1979, he demonstrated that
this gene was functional in a bacterium.

Read more here.
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3.5 Irene Ayako Uchida

Genetics, Cytogenetics
Keywords: Japanese-Canadian

Irene Ayako Uchida (1917 2013) was a Japanses-

Canadian scientist and Down syndrome re-

searcher. During the Second World Watr, in

response to the growing fear of a Japanese

invasion, Uchida and thousands of other

Japanese-Canadians were stripped of their

rights and sent to internment camps. There,

she worked as a principal at the camp school

until she was allowed to return to her own

studies. Convinced by one of her profes-

sors to switch from social work to genetics,

Uchida graduated with a PhD in zoology in

1951.
Uchida began her career as a research

assistant at the Hospital for Sick Children in

Toronto, Ontario, where her work focused

on children with congenital heart diseases

and Down syndrome. A er ateam of French

scientists discovered that people with Down

syndrome have 47 chromosomesin eachcell

instead of the usual 46, Uchida grew deter-

mined to learn the cause behind this extra

chromosome. It was during the 1960s that

she discovered the correlation between x-

raying pregnant women and the rise in children born with Down syndrome, making her the

rst Canadian and the rst woman to study the e ects of radiation on unborn babies.
"Science is a rewarding and challenging career. Young people going into science must keep

an open mind to all ideas in an e ortto nd every possible way to help people.”
Read more here.
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3.6 Lap-Chee Tsui

Genetics
Keywords: Chinese-Canadian

Lap-Chee Tsui (1950-) is a Chinese-born
Canadian geneticist. He received his Bach-
elor and Master degrees from the Chinese
University of Hong Kong and his PhD from
University of Pittsburgh in 1979. He is world
renowned for his research work in human
genetics and genomics, notably the identi -
cation of the gene for Cystic Fibrosis in 1989.

Driven by a commitment to science, and
a creative approach to diicult problems,
Lap-Chee Tsui has made extraordinary con-
tributions to science through his discover-
ies and is a leader in developing the eld of
genomics both in Canada and internation-
ally. The march to discover the cystic bro-
sis gene began when he arrived at Toronto's
Hospital for Sick Children and applied a new
technology called genetic linkage to map
the gene causing cystic brosis to chromo-
some 7. His subsequent work, in collabora-
tion with John Riordan and Francis Collins
led to the identi cation of the mutated gene
and its encoded protein which they called the "cystic brosis transmembrane conductance
regulator”. It was the rst gene identi ed through linkage mapping, a proof-of-principle for
the human genome project.

Read more here.
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3.7 Min Chueh Chang

Reproductive Biology
Keywords: Chinese-American

Min Chueh Chang (1908 1991) was a Chi-
nese American reproductive biologist. His
speci ¢ area of study was the fertilisa-
tion process in mammalian reproduction.
Though his career produced ndings that
are important and valuable to many areas in
the eld of fertilisation, including his work
on in vitro fertilisation which led to the rst
"test tube baby", he was best known to the
world for his contribution to the develop-
ment of the combined oral contraceptive
pill.

Chang studied at Tsinghua University in
Beijing for a bachelor's degree in animal psy-
chology. A er his research at the Univer-
sity of Cambridge, he was awarded a PhD
in animal breeding. He then moved to the
Worcester Foundation for Experimental Bi-
ology in Shrewsbury, Massachusetts. The
work of Chang and Gregory Pincus there has greatly advanced the study of fertilization pro-
cess in mammalian reproduction. They were considered the pioneers of in-vitro fertilization
(IVF) of rabbits. They successfully produced a rabbit baby a er in-vitro fertilizing a black rab-
bit, which inspired the research of Robert G. Edwards whose research led to the rst test-tube
baby, a Nobel Prize-winning breakthrough. Another notable achievementis the co-invention
of the rst birth control pill with Gregory Pincus. This groundbreaking development played
a pivotal role in preventing unintended pregnancies, signi cantly impacting the lifestyles of
individuals worldwide.

Read more here.
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3.8 Motoo Kimura

Evolutionary Biology, Population Genetics
Keywords: Japanese

Motoo Kimura (1924-1994) was a Japanese
biologist best known for introducing the
neutral theory of molecular evolution in
1968 . He became one of the mostin uential
theoretical population geneticists. He is re-
membered in genetics for his innovative use
of di usion equations to calculate the prob-
ability of xation in time to xation of ben-

e cial, deleterious, or neutral alleles. Com-
bining theoretical population genetics with
molecular evolution data, he also devel-
oped the neutral theory of molecular evolu-
tion in which genetic dri is the main force
changing allele frequencies. James F. Crow,
himself a renowned population geneticist,
considers Kimurato be one of the two great-
est evolutionary geneticists, along with Gus-
tave Malécot, a er the great trio of the mod-
ern synthesis (Haldane, Wright, Fisher).

In 1968 Kimura introduced the neutral
theory of molecular evolution, the idea that,
at the molecular level, the large majority
of genetic change is neutral with respect to
natural selection making geneticdri a pri-
mary factor in evolution. The eld of molecular biology was expanding rapidly, and there was
growing tension between advocates of the expanding reductionist eld and scientists in or-
ganismal biology, the traditional domain of evolution. The neutral theory was immediately
controversial, receiving support from many molecular biologists and attracting opposition
from many evolutionary biologists.

Kimura spent the rest of his life developing and defending the neutral theory. As James
Crow putit, "much of Kimura's early work turned out to be pre-adapted for use in the quan-
titative study of neutral evolution". As new experimental techniques and genetic knowledge
became available, Kimura expanded the scope of the neutral theory and created mathemat-
ical methods for testing it against the available evidence. Kimura produced a monograph on
the neutral theory in 1983, The Neutral Theory of Molecular Evolution, and also worked to
promote the theory through popular writings such as My Views on Evolution, a book that be-
came a best-seller in Japan.

Read more here orin this article written by James F. Crow.
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3.9 Nagima Aitkhozhina

Genetics, Molecular Biology
Keywords: Kazakh, Women

Nagima Abenovna Aitkhozhina (1946 2020)
was a Kazakh biologist who specialised in
the eld of molecular biology. She was en-
gaged in the study of the structural and func-
tional organisation of the genome of higher
organisms and the molecular mechanisms
of regulation of its expression.
Aitkhozhina was born in the city of
Petropavl. She was a 1969 graduate of the
biological faculty of Al-Farabi Kazakh Na-
tional University. Following her graduation,
Aitkhozhina enrolled full-time at the Engel-
hardt Institute of Molecular Biology of the
Academy of Sciences of the Soviet Union
to do her post-graduate studies in 1970.
Aitkhozhina obtained her Doctor of Philoso-
phy degree in 1974.
Aitkhozhina's primary areas of scienti ¢
research were biotechnology, medical ge-
netics, molecular biology and molecular
genetics. She achieved the fundamental
and applied results obtained in molecular
biotechnology of biomedicine and plants,
ethnogenomics on the structural-functions of the genome of higher organisms of humans
and plants and the molecular mechanisms of its expression regulation. For the rsttime, the
scheme of RNA bio genesis in the nuclei of eukaryotic cells was taken as a basis and experi-
mentally proved for the rsttime and it became widely employed in molecular biology and
resulted in the forming of the mechanism of RNA processing in higher organisms.
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3.10 Osamu Shimomura

Biochemistry, Marine Biology
Keywords: Japanese, Nobel laureate

Osamu Shimomura (1928 2018) was a Japanese
organic chemist and marine biologist. He
was awarded the Nobel Prize in Chem-
istry in 2008 for the discovery and develop-
mentof green uorescentprotein (GFP) with
two American scientists: Martin Chal e of
Columbia University and Roger Tsien of the
University of California-San Diego.
Born in Fukuchiyama, Kyoto in 1928,
Shimomura was brought up in Manchukuo
(Manchuria, China) and Osaka, Japan while
his father served as an o icer in the Impe-
rial Japanese Army. Later, his family moved
to Isahaya, Nagasaki, 25 km from the epi-
center of the August 1945 atomic bombing
of the city. He recalled hearing, as a 16-
year-old boy, the bomber plane Bockscar
before the atom bomb exploded. The ex-
plosion ash blinded Shimomura for about
thirty seconds, and he was later drenched
by the "black rain" bomb fallout. He over-
came great odds in the following 11 years
to earn an education and achieve academic
success.
Shimomura’'s education opportunities
were starkly limited in devastated, post-war Japan. Although he later recalled having nointer-
estin the subject, he enrolled in the College of Pharmaceutical Sciences of Nagasaki Medical
College. The Medical College campus had been entirely destroyed by the atomic bomb blast,
forcing the pharmacy school to relocate to a temporary campus near Shimomura's home.
This proximity was the fortuitous reason he embarked upon the studies and career which
would ultimately lead to unanticipated rewards. Shimomura was awarded a BS degree in
pharmacy in 1951, and he stayed on as a lab assistant through 1955. Shimomura's mentor
at Nagasaki helped him nd employment as an assistant to Professor Yoshimasa Hirata at
Nagoya University in 1956. While working for Professor Hirata, he received a MS degree in or-
ganic chemistry in 1958 and, before leaving Japan for an appointment at Princeton University,
a Ph.D. in organic chemistry in 1960 at Nagoya University.
Read more here.
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3.11 RogerY. Tsien

Biochemistry, Molecular biology, Microscopy
Keywords: Chinese-American, Nobel laureate

Roger Yonchien Tsien (1952-2016) was an
American biochemist. He was a professor
of chemistry and biochemistry at the Uni-
versity of California, San Diego and was
awarded the Nobel Prize in Chemistry in
2008 for his discovery and development
of the green uorescent protein, in collab-
oration with organic chemist Osamu Shi-
momura and neurobiologist Martin Chal e.
Tsien was also a pioneer of calcium imaging.

Tsien was born to a Chinese American
family in New York. His father Hsue-Chu
Tsien, an MIT and Shanghai Chiao Tung Uni-
versity alumnus, was a mechanical engi-
neer. Tsien su ered from asthma as a child,
and as a result, he was o en indoors. He
spent hours conducting chemistry experi-
ments in his basement laboratory. When
he was 16, he won rst prize in the na-
tionwide Westinghouse Talent Search with
a project investigating how metals bind to
thiocyanate.

A er completing his bachelor's degree
from Harvard University, Tsien joined the
Physiological Laboratory at the University of
Cambridge in Cambridge, England with the aid of a scholarship. He received his Ph.D. in phys-
iology in 1977. Following his Ph.D., Tsien was a research fellow in Cambridge from 1977 to
1981. He was appointed to the faculty at the University of California, Berkeley, from 1982 to
1989. Beginning in 1989, he worked at the University of California, San Diego, as professor of
pharmacology and professor of chemistry and biochemistry.

Some organisms produce what has been named Green Fluorescent Protein (GFP), which
emits a shimmering light. The formation of GFP is regulated by a gene that can be incor-
porated into the genomes of other organisms. Because GFP can be linked to other proteins
thanks to genetic engineering, it has become an important tool for studying biological pro-
cesses in cells. During the 1990s, Roger Tsien elucidated how GFP produces its shimmering
light and succeeded in varying the color of the light so that di erent proteins and multiple,
simultaneous biological processes could be tracked.

Read more here or in this article.
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3.12 SatoshiOmura

Biochemistry, Pharmacology
Keywords: Japanese, Nobel laureate

SatoshiOmura (1935- ) is a Japanese bio-
chemist. He is known for the discovery
and development of hundreds of pharma-
ceuticals originally occurring in microorgan-
isms. In 2015, he was awarded the No-
bel Prize in Physiology or Medicine jointly
with William C. Campbell and Tu Youyou for
their role in the discovery of avermectins
and ivermectin, the world's rst endecto-
cide and a safe and highly e ective micro -
laricide. Itis believed that the large molecu-
lar size of ivermectin prevents it from cross-
ing the blood/aqueous humour barrier, and
renders the drug an important treatment of
helminthically-derived blindness.

Omurawas born in Nirasaki, Yamanashi,
Japan. He studied at the University of Ya-
manashi and at the Tokyo University of Sci-
ence. He holds two doctorates: one in phar-
maceutical science from the University of
Tokyo from 1968 and one in chemistry from
the Tokyo University of Science from 1970.
He hasthen primarily worked at the Kitasato
University, Minato, Tokyo, but is also ail-
iated with Wesleyan University, Middleton,
Connecticut, USA.

A number of serious infectious diseases are caused by parasites spread by insects. River
blindness is caused by a tiny worm that can infect the cornea and cause blindness. Lymphatic
lariasis, or elephantiasis, is also caused by a worm and produces chronic swelling. Satoshi
Omura cultured bacteria, which produce substances that inhibit the growth of other microor-
ganisms. In 1978 he succeeded in culturing a strain from which William Campbell puri ed
a substance, avermectin, which in a chemically modi ed form, ivermectin, proved e ective

againstriver blindness and elephantiasis.
Read more here.
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3.13 Shinya Yamanaka

Cell Biology, Stem Cell Research
Keywords: Japanese, Nobel laureate

Shinya Yamanaka (1962-)is a Japanese stem
cell researcher and a Nobel Prize laureate
who developed a revolutionary method for
generating stem cells from existing cells of
the body. This method involved inserting
speci ¢ genes into the nuclei of adult cells
(e.g., connective-tissue cells), a process that
resulted in the reversion of cells from an
adult state to a pluripotent state. As pluripo-
tent cells, they had regained the capacity to
di erentiate into any cell type of the body.
Thus, the reverted cells became known as
induced pluripotent stem (iPS) cells.

Yamanaka was born in Higashiosaka,
Japan. He studied for his medical degree
at Kobe University and later earned his PhD
from Osaka City University in 1993. Aer
spending several years at the Gladstone In-
stitute at the University of California, San
Francisco, he returned to Osaka, but later
moved to the Nara Institute of Science and
Technology, where he began his Nobel Prize-
winning research. Yamanaka has been a ili-
ated with Kyoto University since 2004.

Our lives begin when a fertilized egg di-

vides and forms new cells that, in turn, also divide. These cells are identical in the beginning,
butbecome increasingly varied overtime. Itwas long thought thata mature or specialized cell
could notreturnto animmature state, but this has now been provenincorrect. In 2006, Shinya
Yamanaka succeeded in identifying a small number of genes within the genome of mice that
proved decisive in this process. When activated, skin cells from mice could be reprogrammed
to immature stem cells, which, in turn, can grow into di erent types of cells within the body.

Read more here.
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3.14 Susumu Tonegawa

Immunology, Genetics, Molecular Biology, Neurobiology
Keywords: Japanese, Nobel laureate

Susumu Tonegawa (1939-) is a Japanese sci-
entist who was the sole recipient of the No-
bel Prize for Physiology or Medicine in 1987
for his discovery of V(D)J recombination,
the genetic mechanism which produces an-
tibody diversity. Although he won the No-
bel Prize for his work in immunology, Tone-
gawais a molecular biologist by training and
he again changed elds following his No-
bel Prize win; he now studies neuroscience,
examining the molecular, cellular and neu-
ronal basis of memory formation and re-
trieval.

Tonegawa was born in Nagoya, Japan
and attended Hibiya High School in Tokyo.
While a student at Kyoto University, Tone-
gawa became fascinated with operon theory
a er reading papers by Francois Jacob and
Jacques Monod, whom he credits in part
for inspiring his interest in molecular biol-
ogy. Tonegawa graduated from Kyoto Uni-
versity in 1963 and, due to limited options
for molecular biology study in Japan at the
time, moved to the University of California,
San Diego to do his doctorate study under Masaki Hayashi. He received his Ph.D. in 1968.

Watch an interview with Tonegawa here.
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3.15 Tasuku Honjo

Immunology, Molecular Biology, Cancer immunotherapy
Keywords: Japanese, Nobel laureate

Tasuku Honjo (1942-)is a Japanese physician-
scientist and immunologist. He won the
2018 Nobel Prize in Physiology or Medicine
and is best known for his identi cation of
programmed cell death protein 1 (PD-1). He
is also known for his molecular identi ca-
tion of cytokines: IL-4 and IL-5, as well as
the discovery of activation-induced cytidine
deaminase (AID) that is essential for class
switch recombination and somatic hyper-
mutation.

Honjo was born in Kyoto, Japan. He
studied medicine at Kyoto University and re-
ceived his PhD there in 1975. During the
1970s he also worked in the United States
at the Carnegie Institution of Washington in
Washington, DC, and at the National Insti-
tutes of Health in Bethesda, Maryland, with
which he also was later associated as a visit-
ing research fellow. In Japan he has worked
at Tokyo University, Osaka University and
Kyoto University, where he has been a pro-
fessor since 1984.

Cancerkills millions of people every year
and is one of humanity's greatest health

challenges. By stimulating the inherent ability of our immune system to attack tumor cells
Tasuku Honjo and James Allison have established an entirely new principle for cancer ther-
apy. In 1992, Honjo discovered a protein on immune cells and, a er careful exploration of its
function, eventually revealed that it operates as a brake on the immune system. Therapies
based on his discovery proved to be strikingly e ective inthe ght against cancer.

Read more here.
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3.16 Tomoko Ohta

Genetics, Population Genetics, Evolutionary biology

Keywords: Japanese, Women

Tomoko Ohta (1933-) is a Japanese bi-
ologist, who works on population genet-
ics/molecular evolution and is known for de-
veloping the nearly neutral theory of evolu-
tion. In 2015, Ohta and Richard Lewontin
were jointly awarded the Crafoord Prize "for
their pioneering analyses and fundamental
contributions to the understanding of ge-
netic polymorphism®.

Tomoko Ohta entered the Agriculture
Department of the University of Tokyo, and
a er graduating in 1956, she worked at the
Kihara Biological Institute. In 1962, she en-
tered the PhD program at North Carolina
State University. She received her PhD in
1966, and started her research career in
1967 at the Department of Population Ge-
netics at the National Institute of Genetics,
where Motoo Kimura was the head. In 1973,
she presented her rst major paper entitled
'Slightly deleterious mutant substitutions in
evolution' This theory was an expansion of

Kimura's 'neutral theory', which Ohta called the 'nearly neutral theory' of molecular evolu-
tion. Her theory emphasises the importance of interaction of dri and weak selection, and
hence the role of slightly deleterious mutations in molecular evolution. With the accumula-
tion of genome data, some of the predictions of the nearly neutral theory have been veri ed.
The theory also provides a mechanism for the evolution of complex systems. Her other sub-
jectis to clarify the mechanisms of evolution and variation of multigene families.

Read more here.
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3.17 Tsuneko Okazaki

Molecular biology, DNA replication, Okazaki fragments
Keywords: Japanese, Women

Tsuneko Okazaki(1933-) is a Japanese molec-
ular biologist known for her work on DNA
replication and speci cally for discovering
Okazaki fragments, along with her husband
Reiji. Tsuneko Okazaki has continued to be
involved in academia, contributing to more
advancements in DNA research.
Tsuneko Okazaki was born in Nagoya.
During her undergraduate years, she stud-
ied biology at Nagoya University School of
Science. She graduated with her PhD from
Nagoya University School of Science in 1956,
hich was also the year that she met her hus-
band, Reiji Okazaki. They married that same
year and soon aer, they joined their re-
search work and laboratories.
Tsuneko and Reiji Okazaki's early re-
search consisted of studying DNA synthe-
sis and speci ¢ nucleotide characteristics in
frog eggs and sea urchins. This work led
to the discovery of thymidine-diphosphate
rhamnose, a sugar linked nucleotide, which
then opened up the doors for them to work
in the U.S. They worked at Washington Uni-
versity and Stanford University in the labs of
J. L. Strominger and Arthur Kornberg, respectively, where there was a lot more availability
of resources to further their research. Years later, a er much research done in both the U.S
and Japan, in 1968, Tsuneko and Reiji published their breakthrough ndings on Okazaki frag-
ments in PNAS. A er Reiji Okazaki's early death from Hiroshima-induced leukemia in 1975,
Tsuneko continued her research and moved on to proving the structure of the RNA primer
associated with Okazaki fragments.
Read more here.

Diversifying the Curriculum in SBBS

Page 43



CHAPTER 3. ASIAN SCIENTISTS

3.18 Tu Youyou

Chemistry, Pharmacology, Malariology
Keywords: Chinese, Women, Nobel laureate

Tu Youyou (1930-) is a Chinese malariologist
and pharmaceutical chemist. She discov-
ered artemisinin and dihydroartemisinin,
used to treat malaria, a breakthrough in
twentieth-century tropical medicine, saving
millions of lives in South China, Southeast
Asia, Africa, and South America. For her
work, Tu received the 2011 Lasker Award in
clinical medicine and the 2015 Nobel Prizein
Physiology or Medicine jointly with William
C. Campbell and Satosidmura.

Tu was born and raised in Ningbo, Zhe-
jiang, China. A tuberculosis infection inter-
rupted her high-school education, but in-
spired her to go into medical research. From
1951 to 1955, she attended Peking Univer-
sity Medical School / Beijing Medical Col-
lege. In 1955, Tu graduated from Beijing
Medical University School of Pharmacy and
continued her research on Chinese herbal
medicine in the China Academy of Chinese
Medical Sciences. Tu studied at the De-
partment of Pharmaceutical Sciences, and
graduated in 1955. Later Tu was trained for
two and a half years in traditional Chinese

medicine. A er graduation, Tu worked at the Academy of Traditional Chinese Medicine in

Beijing

A number of serious infectious diseases are caused by parasites spread by insects. Malaria
is caused by a single-cell parasite that causes severe fever. Inthe 1970s, a er studies of tradi-
tional herbal medicines, Tu Youyou focused on sweet wormwood and managed to extract a
substance, artemisinin, which inhibits the malaria parasite. Drugs based on artemisinin have
led to the survival and improved health of millions of people.

Read more here.
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3.19 Venki Ramakrishnan

Biochemistry, Biophysics, Ribosomes, Protein synthesis
Keywords: Indian, British-American, Nobel laureate

Venkatraman Ramakrishnan (1952- ) is a
British-American structural biologist. He
shared the 2009 Nobel Prize in Chemistry
with Thomas A. Steitz and Ada Yonath for re-
search on the structure and function of ribo-
somes.

Ramakrishnan was born in 1952 in Chi-
dambaram in Cuddalore district of Tamil
Nadu, India. His parents were both scien-
tists. Ramakrishnan has one sibling, his
younger sister Lalita Ramakrishnan, who is
professor ofimmunology and infectious dis-
eases.

Ramakrishnan obtained his Doctor of
Philosophy degree in physics from Ohio Uni-
versity in 1976. Then he spent two years
studying biology as a graduate student at
the University of California, San Diego while
making a transition from theoretical physics
to biology. He began work onribosomes as a
postdoctoral fellow with Peter Moore at Yale
University. He continued to work on ribo-
somes from 1983 to 1995 as a sta scientist
at Brookhaven National Laboratory. In 1995,
he moved to the University of Utah as a pro-
fessor of biochemistry. Since 1999, he has worked as a group leader at the Medical Research
Council Laboratory of Molecular Biology on the Cambridge Biomedical Campus, UK.

An organism's vital functions are managed by large, complex protein molecules produced
in cells' ribosomes. There, genetic information from messenger RNA is translated into chains
of amino acids that then build proteins. Using a method known as x-ray crystallography,
Venkatraman Ramakrishnan and other researchers were able to collaborate to map the struc-
ture of ribosomes, made up of hundreds of thousands of atoms, in 2000. Among other appli-
cations, this has been important in the production of antibiotics.

Watch an interview with Ramakrishnan here.
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3.20 Wen-Hsiung Li

Population Genetics, Evolutionary Biology, Molecular Clock
Keywords: Taiwanese-American

Wen-Hsiung Li (1942- ) is a Taiwanese-
American scientist working in the elds of
molecular evolution, population genetics,
and genomics. He is currently the James
Watson Professor of Ecology and Evolution
at the University of Chicago and a Princi-
pal Investigator at the Institute of Informa-
tion Science and Genomics Research Center,
Academia Sinica, Taiwan.

Liwas bornin 1942 in Taiwan. In 1968 he
received a M.S. in geophysics from National
Central University. In 1972 he received his
Ph.D in applied mathematics at Brown Uni-
versity in Providence, Rhode Island. From
1972 to 1973 he was a post-doctoral re-
searcher atthe University of Wisconsin Madi-
son (genetics), working with James F. Crow.
In 1973 he moved to the University of Texas,
where he was appointed as a professor in
1984. Since 1998 he has been a professor at
The University of Chicago.

Li is best known for his studies on the
molecular clock (i.e. rates and patterns of
DNA sequence evolution) and on the patterns and consequences of gene duplication.

Read more here.
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3.21 Yigong Shi

Biophysics, Molecular Biology, Apoptosis, Membrane protein
Keywords: Chinese

Yigong Shi (1967- ) is a Chinese biophysi-
cist who serves as founding and the current
president of Westlake University since April
2018. He previously served as vice president
of Tsinghua University from 2015 to 2018
and dean of Tsinghua University School of
Life Sciences from 2009 to 2016. Shireceived
his B.S. from Tsinghua University, Beijing,
China in 1989, with dual degrees in mathe-
matics and biology, and his PhD in Molecular
Biophysics from Johns Hopkins University in
1995.

Shi has led research investigating struc-
tural analysis of molecular mechanisms in
apoptosis through an integrated approach
that combines X-ray crystallography, bio-
chemistry, biophysics, and cell biology. With
others, he determined more than 36 crystal
structures of important proteins and protein
complexes that regulate the onset and exe-
cution of apoptosis. Shi's studies contribute
an unprecedented level of mechanistic clarity to understanding of programmed cell death,
fromworm and y to mammal. Shi's research investigating structural biology of signal trans-
duction pathways involved in tumor suppression, and in particular the interaction between
Smac and XIAP led to rapid development of small-molecule, anti-cancer drugs that are under
clinical trials. His research has also enhanced understanding of other cellular processes, in-
cluding signal transduction, protein-quality control by AAA+ proteases, regulated intramem-
brane proteolysis, and small-molecule membrane transport. He works to combine structural,
biochemical, and biophysical approaches to reveal the three-dimensional features of molec-
ular recognition and the biochemical and functional basis of regulation.

Read more here.
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3.22 Yoshinori Ohsumi

Cell Biology, Autophagy
Keywords: Japanese, Nobel laureate

Yoshinori Ohsumi (1945- ) is a Japanese cell
biologist specialising in autophagy, the pro-
cessthat cells use to destroy and recycle cel-
lular components. Ohsumi is a professor at
Tokyo Institute of Technology's Institute of
Innovative Research. He received the 2016
Nobel Prize in Physiology or Medicine for his
discoveries of mechanisms for autophagy.
Ohsumi was born in Fukuoka, Japan. He
studied at the University of Tokyo where he
received his doctoral degree in 1974. Aer
a few years at Rockefeller University, New
York, he returned to the University of Tokyo.
In 1996 he moved to the National Institute
for Basic Biology in Okazaki. He has also
been ailiated to the Graduate University
for Advanced Studies (Sokendai) in Hayama
and to the Tokyo Institute of Technology,
where he is now working.
In the lysosomes of our cells its compo-
nents are processed for reuse. The mech-
anisms of this process were mostly un-
known until the early 1990s, when Yoshinori
Ohsumi conducted a series of groundbreak-
ing experiments with yeast, where he de-
tected autophagy and identi ed genes important for the process. Ohsumi's discoveries laid
the foundation for a better understanding of the ability of cells to manage malnutrition and
infections, the causes of certain hereditary and neurological diseases, and cancer.
Watch an interview here.
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3.23 Zhengli Shi

Virology

Keywords: Chinese, Women

Shi Zhengli (1964-) is a Chinese virologist
who researches SARS-like coronaviruses of
bat origin. Shi directs the Center for Emerg-
ing Infectious Diseases at the Wuhan Insti-
tute of Virology (WIV). In 2017, Shi and her
colleague Cui Jie discovered that the SARS
coronavirus likely originated in a popula-
tion of cave-dwelling horseshoe bats in Yun-
nan. She came to prominence in the popu-
lar press as "Batwoman" during the COVID-
19 pandemic for her work with bat coron-
aviruses.

Shiwas bornin Nanyang, Henan province
in 1964. She graduated from Wuhan Univer-
sity in 1987 with a bachelor's degree in ge-
netics. She earned her Master'sdegree atthe
Wuhan Institute of Virology (WIV), Chinese
Academy of Sciences, in 1990 and Ph.D de-
gree at the Montpellier University Il, France,
in 2000. Her researches focus on molecu-
lar epidemiology and interspecies infection
mechanism of emerging viruses of zoonotic
origin especially those from bats. She has made distinguished and pioneering achievementin
discovery and characterization of important bat-borne viruses. She identi ed the bat origin of
Severe Acute Respiratory Syndrome (SARS) and has made crucial contributions to prevention
and control of zoonotic emerging infectious disease in China.

Read more here.
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Middle Eastern/North African Scientists

4.1 Ahmed Zewall

Chemistry, Physics, Femtochemistry
Keywords: Egyptian, African, Nobel laureate

Ahmed Zewail (1946 2016) was an Egyptian
and American chemist, known as the "fa-
ther of femtochemistry". He was awarded
the 1999 Nobel Prize in Chemistry for his
work on femtochemistry and became the
rst Egyptian and Arab to win a Nobel Prize
inascienti ¢ eld, and the second African to
win a Nobel Prize in Chemistry.

Zewail was born in Damanhur, Egypt,
and grew up in Alexandria. His father
worked as a bicycle and motorbike tter be-
fore becoming a government o icial. Aer
studying at the university in Alexandria, Ze-
wail moved to the US to undertake his PhD
atthe University of Pennsylvaniain Philadel-
phia. Aer some time spent working at
the University of California, Berkeley, Ze-
walil transferred to the California Institute of
Technology in Pasadena in 1976, where he
continues to work.

Chemical reactions are essential pro-
cesses in nature, where atoms in molecules
come together and rearrange to form new
compounds. This change happens very
quickly because of the vibrations of atoms
inside a molecule. These vibrations occur very rapidly, in intervals as short as 10 to 100
femtoseconds. In the late 1980s, Ahmed Zewail made signi cant progress in understanding
chemical reactions in great detail. He used laser technology to create quick bursts of light,
lasting only a few femtoseconds, to study reactions carefully. These ashes of light helped
him map and examine the reactions closely.

Zewail's groundbreaking approach has opened up new possibilities in the eld of chem-
istry. His research provides valuable insights into how chemical reactions work and the inter-
actions between molecules and atoms. Thanks to his work, we have a better understanding
of the fundamental processes that govern chemical reactions.

Read more in this story or this article.
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4.2 Amin Barakat

Nephrology, Medicine, Barakat Syndrome
Keywords: Lebanese, Physician

Amin Barakat is a renowned Lebanese-
American paediatric nephrologist whose sig-
ni cant contributions have advanced the
understanding and treatment of kidney dis-
eases in children. Educated at the Ameri-
can University of Beirut and further trained
in the United States, Barakat has had a pro-
li c career in paediatric healthcare. He is
most well-known for co-discovering Barakat
syndrome, a rare genetic disorder that man-
ifests as a combination of hypoparathy-
roidism, sensorineural deafness, and renal
disease. This discovery has been instrumen-
talin diagnosing and managing this complex
syndrome, helping numerous a ected chil-
dren and their families.

Beyond his research, Barakat has been
a dedicated clinician and educator, work-
ing at prestigious institutions and mentoring
the next generation of paediatric nephrolo-
gists. His clinical practice has signi cantly
improved the lives of children with various
kidney disorders, while his research contin-
uestoin uence the eld. Barakat's work ex-
empli es the crucial interplay between clin-
ical practice and research in advancing medical science and improving patient care.

Learn more on this podcast.
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4.3 Ardem Patapoutian

Molecular Biology, Sensory Biology, lon channels
Keywords: Lebanese, Nobel Laureate

Ardem Patapoutian, a Lebanese-American
molecular biologist, has made groundbreak-
ing contributions tothe eld of sensory biol-
ogy. Educated at the American University of
Beirut and later at the California Institute of
Technology, Patapoutian's research focuses
on the molecular mechanisms underlying
the senses of touch and pain. He is partic-
ularly celebrated for discovering the PIEZO1
and PIEZO2 ion channels, which are inte-
gral to the body's ability to sense mechan-
ical forces. This work has profound impli-
cations for understanding how we perceive
physical sensations and has potential appli-
cations in treating chronic pain and other
sensory disorders.

In recognition of his pioneering discov-
eries, Patapoutian was awarded the Nobel
Prize in Physiology or Medicine in 2021. His ndings have not only expanded our fundamen-
tal understanding of sensory biology but also opened new avenues for medical research and
therapeutic development. Patapoutian continues to work at the forefront of neuroscience,
contributing to our knowledge of how the human body interprets and responds to its envi-
ronment.

Learn more here.
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4.4 Aziz Sancar

Biochemistry, Molecular Biology, DNA repair
Keywords: Turkish, Nobel laureate

Aziz Sancar (1946-) is a Turkish molecular bi-
ologist specialising in DNA repair, cell cycle
checkpoints, and circadian clock. In 2015,
he was awarded the Nobel Prize in Chem-
istry along with Tomas Lindahl and Paul
L. Modrich for their mechanistic studies of
DNA repair. He has made contributions on
photolyase and nucleotide excision repair in
bacteria that have changed his eld.

Sancar was born in Savur in southeast
Turkey in a lower middle class family. His
parents had no education but considered
education important for their children. San-
car studied at Istanbul University and at the
University of Texas, Dallas, where his re-
ceived his doctorate in 1977. He is a pro-
fessor at the University of North Carolina
School of Medicine, Chapel Hill.

Living cells have DNA molecules that
carry an organism's genes. For the organism
to live and develop, its DNA cannot change.
DNA molecules are not completely stable,
and they can be damaged. In 1983, through
studies of bacteria, Aziz Sancar showed how
certain protein molecules, certain repair en-
zymes, repair DNA damaged by ultraviolet (UV) light. These discoveries have increased our
understanding of how the living cell works, the causes of cancer and ageing processes.

Learn more here.
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4.5 Huda Zoghbi

Neurobiology, Genetics
Keywords: Lebanese, Women

HudaZoghbi (1954-) isa Lebanese-American
neurologist and geneticist, has made piv-
otal contributions to the eld of neuroge-
netics. Educated at the American University
of Beirut and trained in the United States,
Zoghbi's career has focused on uncovering
the genetic causes of neurological disorders.
She is best known for her discovery of the
MECP2 gene mutations responsible for Rett
syndrome, a severe neuro-developmental
disorder that primarily a ects girls. This dis-
covery has been crucial for diagnosing and
understanding the molecular basis of Rett
syndrome and has opened new pathways
for potential treatments.

Zoghbi's research extends beyond Rett
syndrome, encompassing various neuro-
developmental and neuro-degenerative dis-
eases. Her work has provided critical in-
sights into the mechanisms of brain de-
velopment and function. As a profes-
sor at Baylor College of Medicine and a
Howard Hughes Medical Institute investiga-
tor, Zoghbi has received numerous acco-
lades for her contributions to science and
medicine. Her research continues to inspire and advance the eld of neurology, o ering hope
for new therapies for complex brain disorders.
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4.6 Joanne Chory

Botany, Plant Biology, Genetics
Keywords: Lebanese, Women

Joanne Chory is a distinguished Lebanese-
American plant biologist known for her re-
search in plant genetics and development.
Educated at Oberlin College and Harvard
University, Chory has made signi cant con-
tributions to understanding how plants per-
ceive and respond to environmental signals.
Her work on the genetic pathways that con-
trol plant growth and development has pro-
found implications for agriculture, particu-
larly in improving crop resilience to chang-
ing environmental conditions.

Chory's research has been recognised
with numerous awards, including member-
ship in the National Academy of Sciences
and a Breakthrough Prize in Life Sciences. As
aprofessor atthe Salk Institute for Biological
Studies, she continues to advance the eld
of plant biology, exploring innovative solutions to global food security challenges. Chory's
work underscores the critical role of plant science in addressing some of the most pressing
issues of our time.
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4.7 Magdi Yacoub

Surgery, Medicine, Transplant Medicine
Keywords: Egyptian

Magdi Yacoub (1935-) is an Egyptian-British
cardiothoracic surgeon renowned for his
pioneering work in heart and lung trans-
plantation. Educated at Cairo University
and trained in the United Kingdom, Ya-
coub has had a distinguished career in car-
diac surgery, performing numerous ground-
breaking procedures and signi cantly ad-
vancing the eld of transplant medicine. He
is particularly noted for his work in devel-
oping techniques for heart valve repair and
replacement, as well as his contributions to
the eld of paediatric cardiac surgery.
In addition to his surgical achievements,
Yacoub has been a dedicated advocate for
global health, founding the Magdi Yacoub Heart Foundation, which provides free cardiac care
in developing countries. His humanitarian e orts and medical innovations have earned him
numerous accolades, including knighthood and the Order of Merit. Yacoub's legacy is marked
by his profound impact on cardiac surgery and his commitment to improving health out-
comes worldwide.
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4.8 Michael Ellis DeBakey

Surgery, Transplant medicine
Keywords: Lebanese

Michael Ellis DeBakey was a Lebanese-American
cardiovascular surgeon and medical innova-
tor whose contributions revolutionized the
eld of heart surgery. Born in Louisiana
to Lebanese immigrants, DeBakey earned
his medical degree from Tulane Univer-
sity. He pioneered numerous surgical pro-
cedures, including the development of the
roller pump, which became a critical com-
ponent of the heart-lung machine used in
open-heart surgery. His innovations in arte-
rial gra s and coronary bypass surgery have
saved countless lives and remain standard
practices in cardiovascular medicine.

Throughout his career, DeBakey was a
proli ¢ educator and researcher, authoring
over 1,300 medical articles and numerous
books. His work extended beyond the op-
erating room as he advised U.S. presidents
and helped establish the National Library
of Medicine. DeBakey's legacy is celebrated
through numerous awards and honors, in-
cluding the Presidential Medal of Freedom
and the Congressional Gold Medal, re ecting his immense contributions to medicine and
public health.
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4.9 Peter Medawar

Transplant Biology, Immunology, Surgery
Keywords: Lebanese, Nobel Laureate

Peter Medawar was a Lebanese-British bi-
ologist whose groundbreaking work in im-
munology earned him the Nobel Prize in
Physiology or Medicine in 1960. Educated
at the University of Oxford, Medawar's re-
search focused on the body's immune re-
sponse and the phenomenon of gra rejec-
tion. He demonstrated the concept of ac-
quired immune tolerance, which has pro-
found implications for organ transplanta-
tion and autoimmune diseases.

Medawar's discoveries laid the founda-
tion for modern transplantation biology, sig-
ni cantly improving the success rates of
organ transplants. Beyond his scientic
achievements, he was a proli ¢ writer and
public intellectual, contributing to the pop-
ular understanding of science and advo-
cating for its societal bene ts. Medawar's
legacy endures through his profound con-
tributions to immunology and his e orts
to bridge the gap between science and the
public.
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Latin American Scientists

5.1 BarujBenacerraf

Immunology
Keywords: Venezuelan, Nobel laureate

BarujBenacerraf was arenowned Venezuelan-
Americanimmunologistwhose groundbreak-
ing research signi cantly advanced the un-
derstanding of the immune system. Born on
October 29, 1920, in Caracas, Venezuela, Be-
nacerraf moved to the United States to pur-
sue his education, earning a degree in sci-
ence from Columbia University and later an
M.D. from the Medical College of Virginia in
1945. His scienti ¢ career spanned several
decades, during which he made pivotal con-
tributions to immunology.

Benacerraf is best known for his discov-
ery of the major histocompatibility complex
(MHC) genes, which play a crucial role in
theimmune system's ability to recognize for-
eigh molecules. This discovery was founda-
tional for the eld of immunogenetics and
had profound implications for understand-
ing autoimmune diseases and organ trans-
plantation. In recognition of his work, Be-
nacerraf was awarded the Nobel Prize in
Physiology or Medicine in 1980, which he
shared with Jean Dausset and George Davis
Snell.

Throughout his career, Benacerraf held prestigious positions, including serving as a pro-
fessor at Harvard Medical School and as the president of the Dana-Farber Cancer Institute.
His contributions to immunology not only deepened scienti ¢c understanding but also paved
the way for advances in medical treatments and therapies. Benacerraf's legacy is marked by
his dedication to research and his lasting impact on the eld ofimmunology.
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