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INTRODUCTION

The liver is one of the organs, which have potentia
regenerative capability in mammadian anima™. The
study of the canine model indicated that the liver
could regenerate to original size after 70%
hepatectomy in only two weekd?. So it is a hot
research topic for the cellular and molecular
mechanism of liver regeneration. Accumulated results
demonstrated that the hepatocyte growth factor
(HGF)H, insulin-like growth factor | and Il (IGF-I,
N, epiderma growth factor (EGF), transforming
growth factor dpha (TGF apha)® and insulin® are
among the most important growth factors for liver
regenerative regulation. In recent years, a heat-
stable protein in the serum of the patients with
various liver diseases has been noted for its potentia
stimulation effects on the liver regeneration, and
this growth factor is called hepatocyte-stimulatory
substance (HSS). Gradient purification and
sequence analysis of HSS protein indicated that
the HSS protein itself is the augmenter of liver
regeneration (ALR)!, or called hepatopoietin
(HPO)®, The immunohistochemical staining
indicated that the expression of the ALR mainly
existed in platelets and the sperm cells in testes,
and ALR aso could be found in the liver and
the spleen which contain many platelets®. The
analysis of the protein structure of the human and
mouse ALR indicated that the primary protein
structure of ALR does not contain a typica signa
peptide sequence, and it is unknown if a specific
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receptor is necessary for the effect of the ALR.
Therefore, it is important to clone the genomic
DNA sequence of the ALR and it is also very
helpful for the analysis of the structure of the ALR
genomic DNA and regulation at the transcriptional
and pogt-transcriptiona levels.

METHODS

Molecular cloning of human ALR genomic DNA
Using human ALR cDNA sequence as a reference,
and BLAST search path as a tool, the GenBank
established by National Center for Biological
Information (NCBI), USA, has been searched for
the homologous sequences.

Definition of the intron-exon structure of the
human ALR genomic DNA

According to the Breathnath-Chambon rule and the
human ALR cDNA coding sequence, the intron-
exon structure of human genomic DNA was defined.

Homologous analysis of human and mouse
ALR genomic DNA sequences

The homology of human and mouse ALR genomic
DNA sequences was analyzed for their 5'-UTR,
intron-exon structure and 3'-UTR sequences.

RESULTS

The retrieval results from the GenBank
Using human ALR cDNA (AF124604, human
HPO2 mRNA, complete coding sequence) sequence
as a reference, and BLAST path as a search tool,
homologous DNA sequence was searched on
GenBank. It was found that 5 cDNA and DNA
fragments were homologous to human ALR cDNA
sequence, including mouse ALR genomic DNA, rat
ALR cDNA, human HPO1 cDNA partia sequence,
human ERV1 cDNA and DNA sequence of human
genomic DNA P1 clone derived from human
chromosome 16 (Table 1).

Table 1 Homology sequences of human ALR cDNA searched
from GenBank

GenBank No. Name Character

U31176
AF124604
ACO005606
AF124603
U40494
D30735

Human ERV1ImRNA Complete coding sequence
Human HPO2 mRNA Complete coding sequence
Human genomic DNA seuence Chromosome 16

Human HPO1 mRNA Partial coding sequence
Mouse ALR genomic DNA  Complete coding sequence
Rat ALR mRNA Complete coding sequence
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From Table 1, it is clear that human ALR
cDNA has a high homology to P1 clone 109.8C
(LANL) which is 16 (GenBank No. AC005606).
Further analysis of human HPO2 cDNA complete
sequence and HPO1 cDNA partid sequence showed
that human ALR genomic DNA was between
44742-46554nt of P1 clone 109-8C (LANL). Human
ALR genomic DNA consisted of 1813bp (Figure 1).

1 cgeccigRrE ACTRACHUET EREHCCERSME URURREEURR ARMERCRCEE CURTCICERY
Bl Chognr@oen RICTRGRCEC CEHTIOOEA.  IICICIENC  EOCEREECE oUlorrEng
121 pepgeogipge cRERTCIEGE ICERCTicns  FRCEIMEALE CREAURIARC SEAaEEigon
1Bl gricocigor CEatMCT EoiooRcl CHRCOOCIEL  COMGEDITOT  §rrraggbic
21 | CICRECHESE CTIOCCAREE  TT@oCiEnns cigncriig  comoropEEt  sEEeoEEEos
| macagecit  calccpcgcy RERT@EEt  cEicl@cagl actiEEocE  ARERCCRENE
361 merceoogEr WEROCELEC SEIEREEAIC TTERRCEre  THgoges  guatgsacho
421 scocicEEic EECCIECc CROAECERERER carcsgtil  aReEEecT EeecgorEEn
481 togogngEnn cEgEorRoe sCAEcIEEEe  ECCIOCRE  ROCCIERICH CrACtanee
541 qEaccigens AUCUCAEAR RECAFCRRGA (RIFECTCRE ttratmoatl  taErinclan
Gl oo IgigaERaEt KiRcigangn  octasgsann  GEEIREENTE TETTIROACE
6] rageagagcl Ugoacl@es EocZEEcsl EEEETicrly EotEnigtis 1apcppess
T2 cpragagans CEEATECHER EETEECHEAN FITECIENE  CAgUHEpEsc ClCCARAEHE
TE] tpnpEnciER gEUictgn gootochoc] cIoglcicay  ARIUCREECT ghommmmic
B41 ECERCLEEE SCIECIECIE CCRCARTCRT AFERECTIDON  ERmpemntl coci@ociig
W01 torgEeacty AagRcERIH COORCANSLL  agRRsAEscl CCRCUILELC  CERCTiciag
51 agtngpmcil CcIRRiibsR  SRICTIERRs  alsiaciEget  Igeioocn Eapeaici
1021 ctrectesact  pREEEAICOR NEREITEROR. CIRRCUCIIE  CREELELLILG  CHERCCRERT
131 gtatagpete gageogcesl WMECSTS  SERCIERICY guEmaiga ngiobcitpe
114] yEsscigscg cacos@apos Igocciragn  tgriangmen  caspfocagl  TERCagTiac
120 saggctgige cragooreas coaggoeacs  CICIECCIES  EECTAEEERC ACIEENIRDT
1260 grrcciger IEIagEs@s (alkanit  geoaggicty IECktsslg GENECCLE
1321 sggocicgll gERgttigre angrighocs  EEUGEELEN  WECECASEoO: TERERELICR
1381 foacaooond REadUhRcE BRUCARGECT  ENCTREHAE (ECCIgtace  TgRsgoaty
1441 agggescios AgEIgAE IChAECREE  Forcrageie Wellerlly AcSgeREReca
150] gEEmacigEr sERRECAEE gareRrige  Eoclelcal  eIitaeety  oicicociag
1561 acagecigly cAf@ancens CCRZRCRITT  ECRODTERED AtErthoars  cuptEectil
162] gecaccigon CAALENARIE MACCECHMEC URRURANIT IRSCTICEAC  IRCTCRAARE
1681 tEEsigaEry ClERUECHET BECIZERSEE ALEECIOCIE  TEAC U gLEMcEg
1741 agagricalg ERACSECIRE (UHERTATEE NMERAINEER ROapRRoacl caltnssglg
(| CRICRIAZCT Jgh

Figure 1 Genomic DNA sequence of human ALR.

Structural analysis of human ALR genomic
DNA sequence

Human genomic DNA consists of introns and exons.
According to the Breathnath-Chambon rule of
intron-exon junction structure, in conjunction with
the coding sequence of human ALR cDNA, we
found that human ALR genomic DNA has 3
exons and 2 introns. The 3 exons were located
between 158nt-175nt, 446nt-642nt and 1565nt-1727nt
of P1 clone 109-8C (LANL) of human chromosome
16, respectively.

Comparison of human and mouse ALR
genomic DNA structures

To compare human and mouse ALR genomic DNA
sequences, we found that the3 exonswere similar in
length, but different in their 5-UTR, introns and
3'-UTR regions in length. The 3 exons for both
human and mouse ALR were 18nt, 197nt and
163nt, respectively. The comparative results are
shown in Table 2.

Table 2 Comparison between human and mouse genomic DNA
structure

Human Mouse
5-UTR1 57 nt 252 nt
Exon 1 18 nt 18 nt
Intron 1 270 nt 398 nt
Exon 2 197 nt 197 nt
Intron 2 922 nt 483 nt
Exon 3 163 nt 163 nt
3'-UTR 86 nt 535 nt

Chromosomal location of human ALR genomic
DNA

The human ALR genomic DNA was homologousto a
genomic DNA fragment derived from P1 clone 109-8C
(LANL) of humanchromosome16p13.3, sohumanALR
genomic DNA should beass gned to human chromosome
16p13.3.

DISCUSSION
Augmenter of liver regeneration (ALR) plays a
very important role in the regulation of liver
regeneration. The expression sites were mainly
located in platelets and sperm cells of testes. But
the mechanism of triggering the expression,
transportation and secretion of ALR from platelets
and testes remained unknown. It is not clear if the
secreted ALR function as a liver tropic factor via
specific receptor on the hepatocyte membrane.
Molecular cloning of human cDNA has been
completed, but the transcription and post
transcriptional regulation based genomic structure of
ALR is dill unclear. So it is very important to know
the structure of human ALR genomic DNA. The
regulation of human gene expression occurred at
multiple levels, but there is no doubt that the
transcription and post-transcriptional regulation is
among the most important steps of their expressive
regulations. In this study, we conducted DNA
sequence homology search on the World Wide Web
(WWW) in an attempt to find the homologous DNA
sequence to human ALR cDNA in GenBank using
BLAST as a tool, and found that human ALR
genomic DNA consisted of 1813nt (GenBank
accession number: AF146394). According to the
Breathnath-Chambon rule and ALR cDNA coding
sequence, we defined 3 exons and 2 introns in the
genomic DNA sequence. Human ALR gene was
aso highly conserved, indicating that ALR plays a
very important role in the whole evolution process.
Human genome project (HGP) has been
planned to complete before the year of 2005. But in
recent years, aong with more scientists involved in
this project and large investment into this project,
there is strong evidence to predict that this HGP
will be finished soon. The conduction of HGP will
result in a big database of human genomic DNA
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nucleotide sequence, and will define the final
restriction map for human whole genome. The
GenBank is a good and important information
resource for both analysis and functiona DNA
cloning.

Wells et al used conserved motif sequence of
chemokine as a reference, searched on the GenBank
and obtained a gene coding for a new chemokine.
This is the first example to clone a new gene only
from GenBank database homology DNA sequence
search, In the research of apoptosis, the CED-3
gene in C. elegans was demonstrated as a dead
gene. Miura et al used this sequence as a reference
to search homology DNA sequence to CED-3 gene
in GenBank and found that interleukin-1 beta
converting enzyme (ICE) is homologous gene to
CED-3 gene in C. elegans. Later studies
demonstrated that the gene transduction of ICE
expressive vector could induce apoptosis in the NIH
3T3 murine fibroblast cell lind™. As a result, the
gene homologous analysis is a good means to define
the new functional gene. We aso used the principle
of gene homology and cloned a parasite surface
protein amastin coding DNA for Leishmania major
parasitesi’?. So the GenBank is not only a
accumulated data bank of cloned nucleotide sequence,
but a good channel to define new gene and new
functional gene. After the HGP was completed, the
post-HGP works will need the GenBank to identify
new genes, and this will be a good dternative for
the molecular biologica studies.
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