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State Key Laboratory of
Genetic Engineering
(SKLGE)

The State Key Laboratory of Genetic Engineering (SKLGE) at Fudan University, Shanghai,
is a research entity whose predecessor was the Institute of Genetics at Fudan University (IGFU)
founded by Prof. Jiazhen Tan ( C. C. Tan, academician of Chinese Academy of Science and the
Foreign Member of the National Academy of Sciences, USA). In 1984, the SKLGE plan was ap-
proved by State Develop Planning Commission and the SKLGE was constructed. Its operation, fa-
cing researchers from both domestic and abroad, was started in 1985. The SKLGE was officially
confirmed by authoritative departments of Chinese government in 1987. Since then, a tight rela-
tionship among the SKLGE, the Institute of Genetics and the Department of Genetics and Genetic
Engineering was established. The three institutions supported each other in the fields of genetic
researches and teaching activities. Currently, there are 95 full-time staff members (including 19
professors, 25 associate professors, among them three have been awarded in the Chang-Kiang
Scholar’s Program of Ministry of Education). Prof. Long Yu ( Vice chairman of Genomic Commit-
tee, Genetics Society of China) is appointed as the incumbent director, Prof. Shouyuan Zhao
( President of International Genetics Federation and President of Genetics Society of China) as the
Chairman of academic committee and two academicians, Jiazhen Tan and Luji Shi, as the advisors
of academic committee of SKLGE.

SKLGE is active in the contribution to the development of economy, and encourages re-
searchers working on original and creative projects. The main aspects of our research are ; (Dfunc-
tional genome research; Qtheoretical and applied researches of genetic engineering. The research
activities involve in four sub fields: human genetics, medical genetics, genetic engineering, and
population genetics and evolution.

There is an instrument center funded by both the Ministry of Science and Technology and
Ministry of Education. The center is equipped with sophisticated instruments, which are essential
to the study of genetic engineering and molecular genetics. The instruments include the DNA se-
quencer, PCR amplifier, ultracentrifuge, HPLC, spectrometer, circular dichroism, capillary
electrophoresis for biomolecule study ; con-focal microscope, fluorescent microscope, flow-cytome-
ter for cell sorting and SGI workstation for bioinformatics analysis.

During the last two years, SKLGE has been responsible for 117 research projects ( among



them, 13 from National “863” Program, 12 from National “973” Program, 1 from “National
¢Climb’ Program” and 2 from “Key Technology R&D program” ). In SKLGE, 3753 novel hu-
man genes have been cloned and more than 460 papers have been published on academic jour-
nals, among which 143 in SCI journals, such as Nature, TIBS, Am J Hum Genet, PNAS,etc. .
SKLGE also attaches importance to projects with significant value of application ; therefore 341 in-
vention patents and 89 international PCT patents have been submitted, and 9 invention patents
have been accredited by China Patent Bureau, 3 by the U. S Patent Bureau. Also, six biotech
corporations have been founded on the basis of six research projects in SKLGE. Among the
achievements in scientific research , the most outstanding outcomes are: (Dthe study aiming at
gene therapy for hemophilia B, guided by Prof. Jinglun Xue, and honoured with State Awards for
Technical Invention ( second rank) ; @evolutionary genetics study, directed by Prof. Li Jin, pro-
vided further evidence supporting the “Out of Africa” theory, and the result was published on the
May, 2001 issue of Science; (Bthe research and development of gene chips, steered by Prof. Yu-
min Mao, was given the Shanghai Technology Progress Award ( first rank) ; @the research group
led by Prof. Long Yu was elected as one of the “Innovative Research Groups” by the National
Natural Science Foundation of China in 2000, due to their significant contribution in the resear-
ches on human genes with physiological importance and disease-relationship.

SKLGE offers positions for candidates of PhD and MS as well as post-doctoral fellows in ge-
netics. There are currently more than 90 PhD candidates and 60 MS students being trained and 20
post-doctors working in SKLGE. In the last two years, 27 MS and 50 PhD students were awarded
with their degree, and 11 post-doctors accomplished their works. SKLGE has trained many re-
searchers with strong background in genetics and related disciplines; most of them are middle-
aged or young PhDs. By recruiting the outstanding scholars from both overseas and domestic,
there are several strong groups in SKLGE headed by famous geneticists such as Professor
Shouyuan Zhao, Jinlun Xue, Yuyang Li, Zhaoxin Zheng et al. , and excellent young scientists,
Long Yu, Zewei Luo, Li Jin, Kexuan Tang, Yumin Mao and Daru Lu et al.

In order to exert significant roles in national scientific researches, with the principle of “Col-
laborate, Open Mind and Advancement” , SKL.GE accepted 25 visiting scholars from both domes-
tic and overseas working on 80 collaborating projects, and invested about 820 000 RMB in the last
three years. Also, SKLGE has been paying great attention to the collaboration with other laborato-
ries in campus through supporting 30 research groups in Departments of Microbiology , Biodiversity
and Physics at Fudan University. In addition, SKLGE has set up cooperation with many laborato-
ries including Chinese National Human Genome Center at Shanghai ( CHGC), Second Military
Medical University, Suzhou University ( Medical School) , Qidong Liver Cancer Institute, Shihezi
University in Sinkiang, Kunming Institute of Zoology in Chinese Academy of Sciences and so on.
Furthermore, SKLGE also actively participates in international academic activities. Since 1996,
SKLGE has hosted the First and Second International Developmental Genetics and Bio-engineering
Symposium, the Eighteenth International Congress of Genetics ( cooperated with the Genetics In-

stitute , Chinese Academy Sciences ), the Ninth International Environmental Mutagen Congress,
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the Fifth AEARU Congress and the 2002 International Symposium on Modern Anthropological
Studies. 41 person/time from SKLGE gave lectures or posters in the international congresses.
SKLGE has set up link programs with the Pasteur Institute in France, Yale University and Johns
Hopkins University in USA, the Roslin Institute in UK and Hong Kong University of Science and
Technology. In addition, three international joint-laboratories have been set up in SKLGE. In the
process of research collaborating, SKLLGE has been recognized by specialists from domestic and a-
broad for its high reputation in style of study. The Minister of Science and Technology , Minister of
Municipal Authorities Education, director of National Natural Science Foundation of China and
the leaders of Shanghai have visited our laboratory many times.

According to the National Tenth “Five Year ” Plan and the current situation of research and
education, SKLGE is going to follow the guideline of “innovation and rejuvenating our country
with science and education” , further our study in basic research in the field of genetics and gene
engineering , and emphasize the study of human and medical genetics as well as the application of
the research results in medicine. With our effort, SKLGE is bound to be an important base for ad-

vanced research, postgraduate education and industrialization of high technology.
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Nature 30. 979 1 (1)
TIBS 14.273 2 (2)
Am J Hum Genet 11. 602 1 (1)
Proc Natl Acad Sci 10. 272 1 (1)
Endocr Relat Cancer 8. 894 1 (1)
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Mol. Biol. Evol 6.06 1 (1)
Pharmacogenetics 5.4 i (1)
Cell Mol Life Sci 5.259 2 (1) (1)
J. Viral 5.205 1 (1)
FEBS Letters 3.912 3 (1) (1) (1)
Intern. J. Biochem & Cell Biol 3.571 2 (2)
J. of Clinical Microbiology 3. 565 1 (1)
Gene Expression 3.538 1 (1)
Mutat Res Fund Mol M 3.433 1 (1)
Virology 3.391 1 (1)
Eur. J. Biochem 3.01 1 (1)
Bio. Bio. Res. C. 2.935 3 (2) (1)
Gene 2.778 3 (3)
J. of Biotechnology 2. 543 1 (1)
B.J.0.D 2. 659 1 (1)
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Genetic evidence supports demic
diffusion of Han culture

Bo Wen'~, Hui Li', Daru Lu', Xiufeng Song', Feng Zhang', Yungang He',
Feng Li', Yang Gao', Xianyun Mao', Liang Zhang', Ji Qian', Jingze Tan',
Jianzhong Jin', Wei Huang’, Ranjan Deka’, Bing Su'""',
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The spread of culture and language in human populations is
explained by two alternative models: the demic diffusion model,
which i mass t of people; and the cultural
diffusion model, which refers to eultural impact between popu-
lations and involves limited genetic exchange between them'. The
mechanism of the peopling of Europe has long been debated, a
key issue being whether the diffusion of agriculture and language
from the Near East was concomitant with a large movement of
farmers'", Here we show, by systematically analysing Y-chromo-
some and mitochondrial DNA variation in Han populations, that
the pattern of the southward expansion of Han culture is
consistent with the demic diffusion model, and that males played
a larger role than females in this expansion. The Han people, who
all share the same culture and language, exceed 1.16 billion (2000
census), and are by far the largest ethnic group in the world. The

B2004 Mature Publishing Group

expansion process of Han culture is thus of great interest to
researchers in many fields.

According to the historical records, the Hans were descended
from the ancient Huaxia tribes of northern China, and the Han
culture (that is, the language and its associated cultures) expanded
into southern China—the region originally inhabited by the
southern natives, including those speaking Daic, Austro-Asiatic
and Hmong-Mien languages—in the past two millennia®®, Studies
on classical genetic markers and microsatellites show that the
Han people, like East Asians, are divided into two genetically
differentiated groups, northern Han and southern Han"*, separated
approximately by the Yangtze river®. Differences between these
groups in terms of dialect and customs have also been noted™.
Such observations seem to support a mechanism involving
primarily cultural diffusion and assimilation (the cultural diffusion
model) in Han expansion towards the south. However, the sub-
stantial sharing of Y-chromosome and mitochondrial lineages
between the two groups'"'* and the historical records describing
the expansion of Han people® contradict the cultural diffusion
model hypothesis of Han expansion. In this study, we aim to
examine the alternative hypothesis; that is, that substantial popu-
lation movements occurred during the expansion of Han culture
(the demic diffusion model).

To test this hypothesis, we compared the genetic profiles of
southern Hans with their two parental population groups: northern
Hans and southern natives, which include the samples of Daic,
Hmong-Mien and Austro-Asiatic speaking populations currently
residing in China, and in some cases its neighbouring countries.
Genetic variation in both the non-recombining region of the Y
chromosome (NRY) and mitochondrial DNA (mtDNA)"™" were
surveyed in 28 Han populations from most of the provinces in
China (see Fig. 1 and Supplementary Table 1 for details).

On the paternal side, southern Hans and northern Hans share
similar frequencies of Y-chromosome haplogroups (Supplementary
Table 2}, which are characterized by two haplogroups carrying the
M122-C mutations (03-M122 and O3e-M134) that are prevalent
in almost all Han populations studied (mean and range: 53.8%,
37-71%:; 54.2%, 35-74%, for northern and southern Hans, respect-
ively). Haplogroups carrying M119-C (O1* and O1b) and/or
M95-T (O2a* and O2al) (following the nomenclature of the Y
Chromosome Consortium) which are prevalent in southern
natives, are more frequent in southern Hans (19%, 3—42%) than
in northern Hans (5%, 1-10%). In addition, haplogroups
Q1b-M110, O2al-M88 and 03d-M7, which are prevalent in
southern natives'’, were only observed in some southern Hans
(4% on average), but not in northern Hans, Therefore, the contri-
bution of southern natives in southern Hans is limited, if we assume
that the frequency distribution of Y lineages in southern natives
represents that before the expansion of Han culture that started
2,000 yr ago®. The results of analysis of molecular variance
(AMOVA) further indicate that northern Hans and southern
Hans are not significantly different in their Y haplogroups
(Fep = 0,008, P = 0.05), demonstrating that southern Hans bear
a high resemblance to northern Hans in their male lineages.

On the maternal side, however, the mtDNA haplogroup distri-
bution showed substantial differentiation between northern Hans
and southern Hans (Supplementary Table 3). The overall frequen-
cies of the northern East Asian-dominating haplogroups (A, C, D,
G, M8a, Yand Z) are much higher in northern Hans (55%, 49—64%)
than are those in southern Hans {36%, 19-52%). In contrast, the
frequency of the haplogroups that are dominant lineages (B, F, R9a,
R9b and N9a) in southern natives'™'*'® is much higher in southern
(55%, 36-72%) than it is in northern Hans (33%, 18-420).
Northern and southern Hans are significantly different in their
mtDNA lineages (Fsy = 0.006, P < 10 ). Although the Fsy values
between northern and southern Hans are similar for mtDNA
and the Y chromosome, Fsaccounts for 56% of the total among-
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