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A FIRST GLIMPSE AT CHINESE 
INSULIN SYNTHESIS T he crown jewel of China's 

biochemical research is its 
insulin program. Although 
western scientists are famil

iar with the biotechnological achieve
ments of the insulin program, the 
names of the scientists leading the 
project and the manner in which the 
work was organized were clothed in 
myster y. The first clue was released 
in October 1982 when Xinhua, Chi
na's Press Agency, announced that 
Prof. Niu Jingyi of the Institute of 
Biochemistry, Chinese Acad emy of 
Sciences, won one of China's first 
first-class awards for natural sciences 
research. In early _January 1983, a 
fascinating document describing the 
organization of the insulin and the 
more recent alanine tRNA research 
prqjects, entered the public domain 
in the West. 

The successful synthesis of bovine 
insulin , completed in 1965, so buoyed 
the Chinese scientific establishment 
that they attempted a more complex 
problem, the synthesis of yeast ala
nine tRNA, beginning in 1968. T he 
tRNA project, successfully completed 
in 198 1, and the synthesis of bovine 
insulin were only accomplished after 
overcoming hardships unknown in 
developed countries, as reported in 
the paper presented at the Joint 
U .S.-China Science Policy Confer
ence held in Washington, D.C. in 
J anuary 1983. According to the scie n
tists and administrators involved in 
both projects, the p roblems involved 
in organizing the studies were consid
erable. Research expe rtise and labo
ratory equipment commonly avail
able in developed countries was non
existent in China. Enzymes, reagents, 
and substrates- substances readily 
purchased in the West- fi rst had to 
be manufactured before the work 
could begin, as lack of foreign ex
change precluded purchases from 
fore ign countries. 

T he authors of the paper, among 
whom are Mr. Hu Yongchang, depu
ty secretary general and director of 
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the Policy Research Office of the Chi
nese Academy of Scie nces, and Mr. 
Jiang Chengcheng, deputy head of 
the Division of Research Programs of 
the Shanghai Branch of the -Chinese 
Academy of Sciences, afford us a first 
glimpse into the inner workings of a 
major scientific project in the People's 
Republic of China. Although the sci
entists involved were academicians, 
the project was organized a long the 
lines of a weste rn corporate research 
study. Research plans were directed 
by a "leader group," composed of 
scientists and administrative person
nel that delegated responsibility 
among the various research institu
tions ii1Volved. Mr. Hu et al. credit the 
method of organization for the suc
cessful outcome o f the two studies. 

China's scientific: community is con
centrated at research institutes affili
ated with one of three national acade
mies-the Academy of Sciences, the 
Academy of Medical Sciences, and 
the Academy of Agricultural Sci
ences--<Jr the universities. The most 
highly qualified and best trained re
searchers are with the scientific acad
emies or the maj or universities in
cluding Beijing, Fudan in Shanghai, 
Nankai in T ianjin, and others. In 
general, research is confined to one 
department or institute. One of the 
reasons for this, according to Dr. 
T homas Fingar, Director of Stanford 
University's U .S.-China Relations 
Program, is that "bureaucratic prob
le ms" in interdisciplinary research 
are difficult to surmont. Although a 
Communist country, in-fighting, pe t
ty jealousies, and grabs for power 
have not been eliminated within Chi
na's scientific community. T hese two 
prqjects, however, required the facili
ties and expertise of several research 
institutions. 

The insulin research was carried 
out through the cooperation of scien
tists at three separate research faci li
ties: the Sha nghai Institute of Bio
chemistry, the Shanghai Institute of 
Organic Chemistry, and Beijing Uni-

versity's Chemistry Department. The 
Shanghai Institute of Biochemistry 
and the Shanghai Institute of Organ
ic Chemistry are known throughout 
China for the excellence of their sci
entific work. These two research in
stitutes, the Shanghai Institute of Cell 
Biology, the Institute of Biophysics, 
the Biology Department of Beijing 
University, and the Shanghai No. ~ 
Reagent Factory cooperated in the 
tRNA synthesis work. These two proj
ects took up so much of the resources 
of the various research institutes that. 
all other research was disrupted. Dr. 
Otto Schnepp, Professor of Chemis
try at the University of Southern Cali
fornia and former Science Attache at 
the U.S. Embassy in Beijing, was told 
that approximately 60 individuals 
were involved in the insulin studv at 
any one time. Thirty scientists f{om 
the Shanghai Institute of Organic 
Chemistry worked on the tRNA proj
ect. Dr. Schnepp characterized the 
insulin project as "a very widespread 
effort where they mobilized anybod y 
they could." According to Dr. 
Schnepp, even students at Beijing 
University "were given work to do in 
their laboratories." Not even the Cul
tural Revolution of 1966- 76, which 
interrupted almost all scientific work 
in China, had a m ajor effect on these 
studies. 

Long-term problems, such as the 
synthesis of the A and B chains of 
insulin , were assigned to specific re
search institutes. Problems consid
ered to be "urgent" were studied by 
teams of scientists from more th an 
one of the involved institutions. Sci
ent.ists working on the projects were 
encouraged to voice their opinions 
and ideas. When disagreements over 
proposed procedures arose, as in the 
early phases of the insulin project 
when they were unsure whethe r to 
pursue chemical or enzymatic synthe
sis techniques, groups were assigned 
to carry out each technique, and the 
most successful methods were adopt
ed. 

The Chinese a re, quite deservedly, 
very proud of the results of these two 
studies. The authors ascr ibe the suc
cess to the high degree of cooperation 
and exchange among project partici
pants. They were the first to synthe
size crysta lline bovine insulin, a sig
nificant biotechnological achieve
ment. The synthesis of yeast alanine 
tRNA is considered to be an excelle nt, 
albeit somewhat u nderrated, bio
chemical accomplishment. The 
achievements are no less than heroic 
considering that the projects began 
without even the most basic facilities. 
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