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Study on Gene Expression of Hematopoietic Stem/ Progenitor Cells
and Identification and Cloning of Novel Genes with Large—scale
Sequencing and Bioinformatics
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Abstract Hematopoietic stem / progenitor cells were isolated from umbilical cord blood and adult bone
marrow, and subject to cDNA library construction, The gene expression pattern in CD34"cells and the
identification and cloning of novel genes were performed by sequencing ESTs and analyzing them with the
tools of bioinformatics. Among the obtained 10 512 ESTs which could be further analyzed, 9,866 were
from umbilical cord blood where 4 697(67.6%) were known genes, 2 603(26.4%) were known ESTs and |
415(14.3%) represented novel ESTs. Within the identified genes, 8.2% was involved in hematopoiesis,
22.7% was associated with cell metabolism, structure and mobility, 13.0% was linked to cell division and
defence, 26.2% was related to RNA protein synthesis and 10.6% was related with cell signal
transduction. In parallel, we developed an efficient working system combining sequencing, bioinformatics,
etc. and obtained 23 full-length cDNAs from both known and novel ESTs identified in this work.

Key words Hematopoietic stem / progenitor cell, Large—scale sequencing, Expressed sequence tag,
Gene expression, Bioinformatics, Full-length cDNA cloning
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DNA #FFIET mRNA #5 cDNA JUF. HHEMBEMAXERORE, BERANFR-MEEHRRE,
M@‘iﬁﬁu%‘xﬁzﬂwﬁmﬂﬁﬁﬁﬁ%ﬁﬂmn FHA, BE. BKE—BN 500~8000bp, B TREFMIE, LEI_
ARUREFRINSFERERE BEERRR. B, E£. K F. EHIANHEESERE, DNAR
FRIRER — FHER. MO EYFEEERABNFFEFRAIEENER, B RMERTC MERITE
FHLE, ATHEUNRMEENEEINAE, HFa A AERX DNA FA#H{TER. 4% SFEEHREELE
. .
ENTARMHSORENAL P ~KBEEREH. NeEMENERLRNMMNER D . EOF/ HH
FABYIETE. BT R A MABRESh S &S 8, RIhEm At . CD34 fiEE THI R, TR LHME
MR, TTHEHMMEMER Y . 91 5%NEMBRMMMNC)RE CD34%, 7 CD34 M+ 90%Li
B Y . @R CD34°CD387in~, CD34°CD33 "HLADR_& #i Fb s FAMm g ¢ . BsmA
FANEEEEENEEIGE MAEARAREAEHREERRATEER. EXMENM L. HENATHSEHERE
BHEZEAMALETASNARSLHREMN, ANEOEKETFER N EYHERMEYHZG IRP XL TR
LE, BUHREARENENEYEXTIEREBMYEEN. L£F HSCs £ MEMAF R E S
RATLRE & BB GR LR )M 1 I F / 405 (CD34 40 i) Fiis I F4BH(CD34" / CD38 (AR 7 K &
F k.

L I T -3

EURREEAR ML (X 643 B, #5151, B LEWAMER”H)SRAEHEE 16 1, #4126 F, RBEEIE
%), PEESS Ficoll ¥ Hi 8 M 4HAE. LUIHL CD34 HIKARIE/E 2 MACS F1 FACS 4rit it CD34* < CD38™(15
CD34"/ CD38 " W4HiaE, A TRI,o LS EANGIBCO) 12 & RNA, [ RNA S B#/, #A CLONTECH #
KAE RT/ PCR 18788 cDNA, M2#HETF, B5 ZAPU #&(Strantagene A F)FRE, 4> FIAER BT ML
MABHE CD3 ML cDNA U E. EHIBIMEEBE TH £k, @3, HM, FHEY%E SOLR 48
(Stratagene), ¥§ in vivo excision, A& IPTG fl x—gal R FLHRELE, O EE, HERIURN. UF
R B PE A8 Dye—Primer 37, £ 9600 PCR (Perkin Elmer) F # TR, 74 BIAER,. & ABI
PRISM 377 DNA B &l FF{(Perkin Elmer)i# 7%, &t Power Macintosh 7200/ 90(Appleit EAlI= &, I
Al Data Collection. DNA Sequencing Analysis 1 Factura (Perkin Elmer)& 5 S8 % B IR AEATIOR. W,
R EE. SHFZEREEAN, B2 Factura ZRBEMERTFI). %er“ﬂﬁjiu SUN T #E#i(Enter-
prise 150)#E4TE RS 7. THEM#IB BE 2 GenBank Release 100.0 1 EMBL Release 50.0 %, & 30 i &£ ERF
76 i EST F5I. FiAAY GCG RF BRI X FFH#HTHRE. LK. %R%ﬂﬁ? }%ﬂﬂl Wﬁﬁ':ﬂq FastA {40
HEMBRELTHR, BHEAKRNEHIERNFS. HBA Blast 34 ’ﬁ GenEMBL HATHE, ~R5CNE
B 95% Ll £ FURHE A9 PR BIED 0 B AN, BRI R FIURRE 60 M R -5 EST it A7 Ho 3K, Hih&ﬁmiﬂ
EST. BEATRIEIRTRERARMERE, FRIESHAAXNEREKY FEEMIEERI 2K K/NB.0kb), E7,Sr AR ib iy
ek KA EIIEE.
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2% MACS /G B4 T CD34 i, HAEE 95%~99%, E£ FACS 4k, ML 99%. T | /RMIE
BERRERRMNAL, ERARYERRTIF. RNAfMER%: B CD34 MM: 238.7ug; CD34"/ CD38™
A 03ug; BHE CD34™4HH: 158.8ug; CD34" / CD38 4BH: 0.3ug. FLHE THM CD34". CD34"/ CD38”
MR A B4 CD34EIL= 4 cDNA B, BWERE: —RE 10°~10°pfu/ pg; BARE: BEAWBERLLH
ELILER, NEATFSE 0%, BHAKELE 2R, BIEE 19974 12 H 108, BT 13669 % EST. &
10512 & EST ffE#t — 24047, P, 9866 £ EPFM CD34 4, 646 &£k E B4 CD3 MM, EXAK



68 RUFAES: MAXMBENFEARAMEYEEEMAGOT / HARNGERREL RFERMIRRIMERE 13

Ii#) EST &, 4697 £(47.6%)FFIRBEMER, 2603 £(26.4%)LERE 4 EST, 1415 £(43%)RERTHRH
EF, CHERNZHMAMEYZERS . () EN; Q) FRSH; C) BIRESES / BER, @) HIEEH ./ T5:
(5) 40R8 / PRI (6) BE / BARZK: (7) LM Q) NREAREA. MESARE, BMAXERELSHH82%.
IBT%SEMEEE. MIEEH. HISRMER, 262%5 RNA, BEEWESRAEX, BE 106% 5HKES
FiBEX. HCHE 23 12K DNAFEE, HPFHISHMALTERMNINGE G DA, WA 2% ABCATP
Binding Cassette Y5z {A K H.

1 MACS MEREEFLHEILR
CFU-GM (unit/ 109 CFU-E (unit/ 10% CFU~MK (unit/ 10*

BRI 12.2 9.6 6.8
CD34" 4Hjf 512 252 208
CD34 M E K 42 26 31

£2 HENEEMNEARBRKESH

/AR BREKD) B il CD34* 4BHISCEE(%) B CD34" SR SCFE (%)
<05 47 28
0.5~ 1.0 18 44
1.0~2.0 24 28
2.0~3.0 11

KHARAUFELREEFMEN, A A LRANBHSEEER, LHIMNEIRABHTERRLEE. B
g, RMELRAEE T EEAE, EAHGKT 4/DNREHETH%. KNEE, EHBRRMEAKERFIEUER
B, RERRVHBAFIIMSEEENHINE, EHARNKTRERTEARFRRES . FEUL®TE,
PCR ¥ 185, B SMASFE G O MIm A BE R BE, Pk, DUMIRAE £ & i, RNA HIREA DNA )
BRELEE. FRUFY., BENLEHEET B8R, FHELETRE, 2HTRFESESL EWHIOW.
MFSHERS ACTG LFINBARE—EKT, WE-BETEHASELD, TBEMNFREPENES R HIBL
Factura 4835, B ANERKE/DNT 100bp Sk HLHXTF 3% 5.

PCR ik B EX RNAFERD, —BARBNT, XESHERLANSK DNA, HHBETEHEAN
poly{A)RNA BJi54, A4 %X mRNA dih LR, BE—ERBELSERERRZEFENNREE, ¥, 1§
ML, HESE-SERRENTE. XENBRE. ZEM DNA, 2584 DNA %58 {& RNA, &H
ARFHRE K Alu, HFFR EST MICH Alu RIRERE 70%~90%. ZEfRSh, Alud[H RNA polll 3%, %4
BASYRRFER cDNA, BEAFEREA DNA 1, XATEEREM K TRE Redundency) RBHEE 7. 7T
RIFFIRIEBAINE cDNA FREL—FHNFS, FTAERETR-EEAMEHSEEBNFY. TAEREE
HE: BEREIEE, N—SEFREE. PCR ARIFEHM invive excision T, TLRERE invivo excision K ATE]
TS, BEH invivo excision BIFHYNER, XEEHOTR, HEIKEGESERIEMTRERY
M. JTURE IR invivo excision [FRERE 150 FIFFPEFFILHBMNFHREFEITHE. invivo excision 1
BB 2.5, 2.0 & 1.5 PEFRYBTE, TTREAFIH 55, 18 1.2, _

BEREEEL, ENFFEEECHEZERPHASEAAFTRE, M—LEXER, SEBREEES. 4EA
FERFHXPBSERRERE, ENERFARMMPRETTERESE, XLHETEPER. £3 HHAM 10512
FIF TR BARTEM.

HTARES, FREEARRSENHAXNEREAE, BEALCBHIHE —ERENAMENFER
E£gvEX, G0/ HARERNRZIORFUNLSEIE Lk, E-+212K cDNA B#RE, HiEH
EIENH—SRA, BRHSEELNERSERNEKI
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£ 3 NXERBRITEET 1492 & cDNA K3
F 3 TR T E%) F 3 TR & B%)
M@ DNA 0 0 TBARBRE 16 1.1
Alu B F 36 24 SBARBRE 54 3.6
P& DNA 53 3.6 HRAFF 1198 80.3
¥iEE RNA 18 1.2 Py =21 294 19.7
) & £ X W
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Umbilical cord blood as a source of hematopoietic stem
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Analysis of Association Between T102C Polymorphism in the Serotonin

2A Receptor Gene and Schizophrenia in Chinese Population
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