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GPCEG A database for Genomic Paymor phism
d Chinee Ethnic Groups
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Abdract : This paper reports the condruction of the database for Geromic Rolynomphisn of Chinese Bhnic Qoups GPCEG) .
GPCEG oontains deromination and basc irformetion of Chinese 56 ethnic groups with introduction of their in geographic distriba
tion ,population quantity , gpoken and written language , religous belig and phydca characterigics. GPCEG oollects the data of
geromic polynorphiam ,cel lines,reference and links of other internationd related databases. The visudization ,query and update

sydem were d available. GPCEGlad the foundations of egablishing a nationa database with Chinese characteridics.
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The Chinese nation ,a genera name for various Chi-
nee ethnic groups,is a unitary gppelation of numerous
ethnic groups living in China and undergoing mutua i
fluence ,mergence ,amal gametion and di S ntegration. At pr-
esent ,there are 56 ethnic groups dfirmed in China ,they
differ greatly in geographic digtribution ,population quanti-
ty ,g00ken and written language ,rdigious belid and phys
ica characterigics (including ABO blood group , body
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height, age of menarche, fingerprint characteridics,
etc.) V.

Genetic polynorphiam, such as snge nucleotide
polymormphism (SNP) and microsatellite DNA etc ,is help-
ful both to the recognition of genetic gructuresdf different
ethnic groups to explore the’ origin” and’ derivatives’ of
different human groups and to the underganding of inci-
dence rate of hereditary diseasesin populationsaf different
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ethnic groups and different regons ,their sengtivity to e
vironmental factors and their susceptibility to di seased®
4

Mirority nationditiesdf China are digributed for the
nog part ,in the renote border provinces in the Suth
weg ,the Northwes ,the Northeas and Suth China. The
differences in cultura background , habits and customs of
different ethnic groups and the drict prohibition of inter-
marriage or rare intermarriage anong them have evolved
genetically ilated populations;the genomes of these ethr
nic groups or iolated human groups are vauable meateria
for gudies on human genetic polyrmorphism. In order to
awid the lossd these rare resources it isimportant to pr-
esrve the geromes of these ethnic groups by egablishing
cdl lines followed by gudieson the differencesin genomr
ic gructures and conparion of thee data with those of
other races in the world. The outcoming results will be of
great dgnificance both to the gudy of anthropology and
sociology (expounding human evolution and the origin,
migration and differentiation of various Chinese ethnic
goups) and to hiological sudies (segregation and identi-
fication of inportant pathogenic genes and dissase suscep-
tible genes and their gpplication in gene diagnoss and
therapy) ©*' . At the same time ,the acquisition , sysemati-
zation ,dorage ,sharing and development of data and irfor-
metion obtained in above-mentioned gudies through con-
gructing bioi formatics databases will become an inpor-
tant conmponent part of the internationa human gerome pr-
ogram”® %'

Gondruction of the biological database is an inpor-
tant part in the sudy of bioirformatics °™' . In the present
dudy ,a database for Geromic Rolynorphian of Chinese
Bhnic Qouwps (GPCEG was congructed in ocoordination
with the overdl experimenta sudy. Now a database conr
taining the denomination and basic irformation of Chinese
ethnic groups, introduction of their physca characteris
tics ,data of gernomic polynorphian, cell lines, references
and links wih other international relevant databases has
been preiminarily egablished. The visudization and query
gysems are d 0 available ,thus laying afoundation for set-
ting up a date-owned database with Chinese characteris
tics and providing irformetion service for scientids en
gaged in rdated researches.

1 ondruction of the Database

1.1 Design o the Conceptional Sructure of Data-
base

The desgn of a database isthe core of the whole bi-
ologica database sysem ,and the bass of database sruc
ture is data nodd ,namely ,desgn of conceptiond Sruc
ture. Our database sdlected the logica nodel based on ob-
jects ,namely*, entity-relationship data node (ER figure
for short)” . The ER nodd isin line with such an under-
ganding of the real world :the world condgs of a group of
elementary objects caled entity and the linkage between
these objects.

Acoording to the acquired data on genomic polyror-
phism of Chinese ethnic groups and analyss o these data
and other related data ,the database for genomic polynor-
phism of Chinese ethnic groups was dfirmed to be a rda
tiorrtype database taking polynorphian data as its core
its ERfigure is sown in Hg. 1.

Ethnic Group

N:1 1:N

1:1 1:1

i:1
.
Polymorphism

1:N M:N b 1:N

| I%.lurker J [Refcrencel

E’mtein and Enzyme DNA J

Fig.1 E R diagram of GPCEG
Rectang es represent ertity sets; Diamonds represent the relationship
between two ertity sets;1:1 representsthe relationship oneto one;1:
N represents the relaionship one to many. N :1 represents the rda
tionship many to one ;M :N represents the relaionship many to many.

DNA Info | | Cell Line

Gitation of externd databases used in GPCEG was
mainly links to polynmorphic Marker and GenBank o pro-
tein and enzyme'™' . Moreover ,in order to keep in good
with further research work and to provide nore irformation
reurces of gudieson nationdity and nationaity diversty
aswdl as query on network and network navigation for us
ers,we have d® oondructed Database for Human Roly
morphism (DHP for short) . Now it contains denomination
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and basc irformation of Chinese ethnic groups, photo-
graphs ,introduction of their physical characterigics ,refer-
ence index and links of their physcd characterigtics ,ref-
erence index and links of other internationa related dater
bases The mutua link between DHP and GPCEG is a
god supplement of irformetion to the Database for
Geromic Polynorphian of Chinese Bhnic Goups.

1.2 Design o the Logical Sructure

Dedgn of logica the dructure of a database is the
transformation o its conceptiona gructure to a data nod
e supported by a database management sysem (DBMS) .
We sHected the rdationrtype DBMS which at present is
dill one of the main sygems,and used Access,the Mi-
crogift database management sysem on perona comput-
er. For the reation-type DBMS ,the desgn of logica gruc
ture is the trandormetion of an ER diagram to a two-di-
mengond table. The GPCEG oontains the following prirr
cipa data tables,as shown in Table 1.

Tablel Tablesin GPCEG

Name of tables Caption for tables

Frequency data Polymorphism data of frequency type, including
many auxiliary tables,each Marker has its corre-
gonding data table

Heplotype data Rolynorphism data of heplotype type

DNA Marker Irformetion on DNA Marker ,including name ,loca-
tion ,sequence ,decription ,type ,etc.

Location Every polynmorphi sm datum corregponds to the sam-
pling ste of ethnic group concerned

Reference Reference of polymorphism data

Bhnic goup Irformetion on ethnic growp , including urce of
name ,population and digribution ,language in use,
orign of ethnic grouwp ,reigous bdid ,cusoms and
habits, characteridics of cogume and adornment
and phydca characterigics

Tedee Irformetion on persons being sanpled ,including in-
formetion of name ,ethnic group ,place o birth lan-
guage and their parents

Cdl line Irformetion on dorage o cell linein liquid nitrogen
box ,including the presence or absence of revivificar
tion tes and mycoplasma tes

Sore irfo Irformetion on sanrpling ,including place time ,eth-
nic goup and sanpler

DNA irfo DNA irformetion on persons being sarrpled ,includ-

ing DNA oontent ,0D260/0D280 ,wolume and date
o use

1.3 Redlization of the Database and Its Visualiza-

tion

Gongdering the curreut hardware environment in
nog laboratories and ingadlation convenience for users,
Microsift Active Server Pages (ASP) supportable by the
Windows sysem was used to redize dynamic network pagr
esdf the database while linkage to the database was ac
conmplished by means of Active Data Object (ADO) . ADO
VB Sript language was used for ASP, and Sructura
Query Language (SQL) was used for ADO. HTML larr
guage and frame dructure ( FRAME ) were used in page
surface desgn of the database.

2 Dealsd Daabase Content

2.1 Ethnic Groups

2.1.1 Introduction of Chinese Bhnic Goups
2.1.2 Irformation on 56 Bhnic Goups

N
(N

DNA Polymor phism Mar ker

Mitochondria DNA Markers
Redriction Enzyme Ste Rolynorphism

2.2.1 Autoome DNA Rolynorphian Markers
2.2.2 X Chromoome Rolyrmorphi am Markers
2.2.3 Y Chromoome Rolynmorphism Markers
2.2.4 Microstdlite

2.2.5 NP

2.2.6 Haplotype Data

2.2.7

2.2.8

2.3 Protein and Enzyme Polymor phism Data

Introduction of Protein and Enzyme Rolynor-
phism Data

Table of Protein and Enzyme Rolymorphiam
Markers

Rolynmorphiam Data of Protein and Enzyme Mark-
ers

2.3.4 Polyrmorphian Data

2.3.5 Redated References

2.4 Cdl Line

2.4.1 Sanpling Irfformetion
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2.4.2 Sorage Irformetion on Cdl Line
The anount of data in the present database is shown
in Table 2.

Table2 Contentsd GPCEG

Data Entries
Polymorphism data 5810
Frequency polynmorphism data 5355
Haplotype Rolynorphisn data 455
Bhnic gowp data 56
DNA Marker data 10626
Location data 218
Reference data 108
Cdl line data 2910
Data of persons being sanpled 520
Sorage data 2300
DNA data 0
Other data (indluding link table ,etc.) 297

Browsng and query of database GPCEG contents can
be made via network. Homepage o GPCEG is down in
Fg. 2.

2.5 Query Sygem o the Database

As an inportant part of the database ,the query sys
tem enables users to get their required data conveniently
and quickly ,bypassng large quartities of irformation use-
lessto the user and raidng utilization rate of the data
bae. The query of database for GPCEG includes mainly
the query of polyrmorphism irformetion and that of cell line
informetion. It can be made in dnple condition or comr
plex conditions. For query of conplex oonditions ,there are
following exanples:

(1) For query of Rolynorphism irformation , multi-
choice sdection can be made for exanple ,protein (enz-
yme) or DNA data can be sdlected while in DNA data a
choice of microsatdlite or NP as well as mitochondria
data can d be made. Dual-directiond query can a9 be
done, such as section of genotype irformetion to query

Bl " PNLETY anme

Genomic Polymorphism of Chinese Ethnic Groups

Home

Welcome 10 this database systam Contermporary Ching,

with more than one-fifth of the world population, is a huge

Login

country with 56 icentified ethnic groups. Human

populaton gansatics is a branch of genetics which studies

User narr

the genatic structure and vanetion patterns of human

populations. The genetic structure of a population

Passwor

indicates the gene fraquency of all foct Init. Human

population genstics has been proved to be particularly
Helpful in elucidating the origin, admixture, migration and

LLE

development of populations

Fig.2 Homepage o GPCEG

that of ethnic group or vice versa ,and smultaneous sslec
tiondf a gerotype and an ethnic group for query is do
available.

(2) Query of cdl line incudes query of satusdf re-
frigeration and preservetion of cdls and sanpling gatus.
For query of rerigeration and preservetion of cdls,four
query nodes are provided :direct input of seria number of
refrigerated and preserved cdlls;input of podtion of refrigr

erated and preserved cdlsin liquid nitrogen box ;input of
date when cdllswere refrigerated and preserved ;and input
o ethnic group whose refrigerated and preserved cdls are
to be queried. Query of gatusdf sampling is a compreherr
dve one;it provides subgantial content for selection ,inr
cluding serid number , sex,language in use, hirthplace ,
age range ,ethnic group ,and time or place of sanpling.
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2.6 Updating and Submitting of Data

During the course of regular operation of the dater
base ocontinuous assessment , regulation and revison may
become necessary to accomnodate the ever increasng
wedth of data and knowledge as a recent progress of the
research. Acoording to the requirement of relevant laborer
tories , GPCEG contai ns functions of updating and submit-
ting of cel line data (including dterations in sanpling
data refrigeration and preservation data) and DNA data.

2.7 Safety Management of the Database

In order to guarantee the sfety and integrity of irfor-
metion in the database and the privacy of perons being
sampled ,the homepage of GPCEG provides landing win
dow which requires the user to input his (her) ID and
password. The user is required to apply to the database for
his (her) ID and passiord to the database manager. The
user’ s datarin are written in some record files ,only when
they are corfirmed to be correct and valid by the manager
o the database ,can they be introduced into database.

3 Discusson

For the data of GPCEG,we used the management
sygem dof Microsft Access to edablish a relationa dater
base and to get database networked by means of ASP and
S . Usage of this technique proceeds mainly from the
ocond deration of the present gatus of conputer equipment
and ingalation in nog laboratories ,but data in the datar
base can be trandormed from one management sysem to
amother ,such as MYSQL ,Oracle etc. For sffety and da
hility ,the UNIX/Linux platform may become necessary in
the future.

In order to maintain the Chinese characterigics of
the database,to be internationaly conmpatible and d
taking user convenience into account , English and Chinese
editions of the database are to be edablished. The func
tions of primary data retrieval and of irformetion updating
on network for multiple users under the conditions of sffe-
ty supervison and authertication of idertity will d be
reglized. The part of informetion on ethnic groups in Chi-
nexe has been conpleted ,but the Chinese verson o the

other contents remains to be acoonplished. The contents
on cdl linesin the database is st up in acoordance with
the requirements put forward by the Inditute of Genetics
and the Medical Genetics Laboratory of Harbin Medica
Univergty ,mainly for the purpose of providing the lab
with a convenient and dfective method for data Sorage,
browsng ,query and updating plus a friendy interfface.

Based on congderations on the whole irfragructure
o the database ,an independent heading for the X chrono-
ome polynorphisn marker is liged dthough o data is
presently available. It provides a good bags for further
dudies and better maintenance and expangon of the datar
base, dong with future progress of experimenta gudies
data to be recorded in the database.

At present ,the database for GPCEG is badcdly es
tablished with its irfragructure , mgjor contents and nu
merous data ,and aong with the progress in polynorphism
dudiesit will continue to develop. Research work on the
badsof this database can further acquire data on religon
and surname and develop into a larger and nore detailed
database through mutual linkage with other rdevant datar
bases. They may serve such diiplines as ciology de-
nology and on the other hand ,provide a bas s for conpu
tation of genetic digance, condruction of consanguinity
tree and development of anayticd oftware of genetic ge
ogrgphy ,and other relevant a gorithms and oftwares.
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