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Dictionary & 2013 Nobel Prize for Physiclogy o Medicing (shared with Irish-barn American parasitologist William Campbell and Japanese microbiologist Omura
Thesaurus Satoshi)

Workspace

Tu studied at the departrment of pharmaceutics of Beijing Medical College. After earning a degree there in 1955, she was chosen to join the Institute of

in a fulltime training course in the use of traditional Chinese medicine that was geared toward researchers with knowledge of Western medicing. The
course provided a foundation for her later application of traditional Chinese medical knowledge to modern drug discovery.

—— . Tetham War (1924-75), Tu was appointed o |saclbes trnent for malaria. The project was

Tu YOUYOU, {horn December 30, 1930, Mingha, Zhejiang province, China), Chinese scientist and phytochemist known for her isolation and study of the
antimalarial substance ginghaosy, later known as artemisinin, one of the world's most-effective malaria-fighting drugs. For her discoveries, Tu received the

Widgets Materia Medica at the Acaderny of Traditional Chinese Medicine (later the China Acaderny of Chinese Medical Sciences). From 15329 to 1962, she participated
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Tu Youyou

“.~ Gale Biography in Context, October 1, 2015 @

| E.; Listen >

Born: December 30, 1930 in Ningbo, China
MNationality: Chinese
Occupation: Medical researcher

Mational Science Congress Prize (1978), National Inventor's Prize (1979), Albert Einstein World Science Prize
(1987), GlaxoSmithKline Outstanding Achievement Award in Life Science, (2011), Albert Lasker Award for
Clinical Medical Research (2011), Outstanding Contribution Award of the China Academy of Chinese Medical
Sciences (2011), Warren Alpert Foundation Prize (2015), Nobel Prize in Physiology or Medicine (2015)

Tu was awarded a share of the 2015 Nobel Prize in Physiology ar Medicine for her discovery of artemisinin, a
drug that has proved to be a highly effective treatment against malaria, one of the world's most serious health
problems.

Early Life and Career

Tu was born on December 30, 1930, in Ningbo, Zhejiang province, on the east coast of China, south of
Shanghai. She attended Xiaoshi and Ningbo middle schools before matriculating at Peking University Medical
School (now Peking University Health Science Center) in 1951. She graduated four years later with a degree

Ws\m_gnces. She then decided to continue her itional Chinese Medicine (TCM)

a decision, s f Clinical
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dl Polymerase chain reaction

Ebooks & More

Web Links 1.\:31 (0=l from the Encyclopadia Britannica |izl] Getinvolved d) Share ' |
Article History polymerase chain reaction, (PCR), atechnique used to make numerous copies of a specific segment of DNA quickly and accurately. The polymerase chain
Contributors Widan A eation reaction enables investigators to obtain the large quantities of DNA that are required for various experiments and procedures in molecular

‘ biology, forensic analysis, evolutionary biology, and medical diagnostics.
Dictionary &
Thesaurus PCR was developed in 1983 by Kary B. Mullis, an American biochemist who waon the Nobel Prize for Chemistry in 1993 for his invention. Before
Workspace the development of PCR, the methods used to amplify, or generate copies of, recombinant DNA fragments were time-consuming and labour-
—— intensive. In contrast, a machine designed to carry out PCR reactions can complete many rounds of replication, producing billions of copies of a
Dictionary & DNA fragment, in only a few hours.
Thesaurus The PCR technique is based on the natural processes a cell uses to replicate a new DNA strand. Only a few biological ingredients are needed for
Workspace PCR. The integral component is the template DNA—i e, the DNA that contains the region to be copied, such as a gene. As little as one DNA
= molecule can serve as a template. The only information needed for this fragment to be replicated is the sequence of two short regions of
Dictionary & nucleotides (the subunits of DNA) at either end of the region of interest. These two short template sequences must be known so that two primers—short stretches of
Thesaurus nucleotides that correspond to the template sequences—can be synthesized. The primers bind, or anneal, to the template at their complementary sites and serve as the
Workspace starting point for copying. DNA synthesis at one primer is directed toward the other, resulting in replication of the desired intervening sequence. Also needed are free
—— nucleotides used to build the new DNA strands and a DNA polymerase, an enzyme that does the building by sequentially adding on free nucleotides according to the
Dictionary & instructions of the template.
Thesaurus PCR is a three-step process that is carried out in repeated cycles. The initial step is the denaturation, or separation, of the two strands of the DNA molecule. This is
Workspace accomplished by heating the starting material to temperatures of about 95° C (203° F). Each strand is a template on which a new strand is built. In the second step the
————— temperature is reduced to about 55° C (131° F) so that the primers can anneal to the template. In the third step the temperature is raised to about 72* C (162° F), and the
Dictionary & DNA polymerase begins adding nucleotides onto the ends of the annealed primers. At the end of the cycle, which lasts about five minutes, the temperature is raised and
Thesaurus the process begins again. The number of copies doubles after each cycle. Usually 25 to 30 cycles produce a sufficient amount of DNA.
Workspace In the oniginal PCR procedure, one problem was that the DNA polymerase had to be replenished after every cycle because it is not stable at the high temperatures
= needed for denaturation. This problem was solved in 1987 with the discovery of a heat-stable DNA polymerase called Tagq, an enzyme isolated from the thermophilic
Dictionary & bacterium Thermus aquaticus, which inhabits hot springs. Tag polymerase also led to the invention of the PCR. machine.
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Featured Result

artemisinin (drug) }

Tu Youyou (Chinese scientist and phytochemist)

Applications of synthetic biology from the article synthetic biology

antiprotozoal drug

Diagnosis and treatment from the article malaria (pathology)

artemisinin

from the Encyclopaedia Britannica

artemisinin, also called ginghaosu,
antimalanal drug denved from the sweet
wormwood plant, Arfemisia annua. Artemisinin is
a sesquiterpene lactone (a compound made up of
three isoprene units bound to cyclic organic esters)
and is distilled from the dried leaves or flower
clusters of A. annua. The antipyretic (fever-
reducing) properties of the plant were first
recognized in the 4th century CE by Chinese
physicians, who called the plant ginghao and
recommended a natural remedy in the form of
ginghao tea. In the following centuries, this remedy
was commonly prescribed for hemorrhoids and
malana. The active agent, called ginghaosu, was
isolated from the plant in the 1970s; this compound
became widely known as artemisinin. Today,
there are several derivatives of artemisinin,
including artesunate and artemether, that are used
in the treatment of malana.

Artemisinin is effective against all the malaria-
causing protozoal organisms in the genus

Plasmodium. The drug is particularly useful in the
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