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Abstract: The glycine-N-acyltransferase (GLYAT) is well knovm be involved in the
detoxification of endogenous and exogenous xengbiecyl-CoA's in mammals.
Unfortunately, the knowledge about the gene engp@hYAT is very limited. Here we
report a novel gene encoding a GLYAT member, dedeghas GLYATL1, which was
1546 base pairs in length and contained an opedingdrame (ORF) encoding a
polypeptide of 302 amino acids. GLYATL1 was a sgbhe that was consisted of 7 exons
and 6 introns and mapped to chromosome 11g12.1eXpression of GLYATL1 could be
found in liver, kidney, pancreas, testis, ovary ataimnach among 18 human tissues by RT-
PCR analysis. Subcellular localization of myc-tah@g& YATL1 fusion protein revealed
that GLYATL1 was distributed primarily in the cytesm of COS-7 cells. Furthermore,
through the pathway profiling assay, the GLYATUbgein was found to activate HSE
signaling pathway in a dose-dependent manner wheregpressed in HEK293T cells.



Int. J. Mol. Sci. 2007, 8 434

Keywords. GLYATL1, HSE pathway, Glycine-N-acyltransferase;

1. Introduction

The GLYATs (EC 2.3.1.13) present a family of pragewhich play a physiologically important role
in the detoxification of endogenous and xenobiatgl-CoA's. In mammals, a variety of carboxylic
acids xenobioties were conjugated with an amind,gmimarily glycine [1], and the resulting peptide
appear as excretory products in the urine. Theugation, which occurs in both liver and kidney [1],
involves in a two step pathway: firstly, the carplox acid is ATP-dependent activated with CoA by
carboxylic acid: CoA ligase to form an intermediatgl-CoA product Gatley [1-3]; this acyl group is
then transferred to the amino group of glycineh®ydction of an Glycine- N-acyltransferase(GLYAT).
As a result, abnormality of GLYAT has been relatedsome pathological situations such as various
organic acidemias [4].

Up to now, the GLYAT proteins have been purifiedl dniochemically identified from the liver or
kidney of human, bovine, ovine, rabbit and rhesamkey [1,5,6]. It is clearly demonstrated that the
enzyme has two kind of substrates in its functiggahway: the acyl-CoA donor and acyl-acceptor. A
few members act as the role of acyl-donor: ben@mA, salicyl-CoA, isovaleryl-CoA, octanoyl-CoA
etc. However, the acyl-CoA acceptor exhibits rekli high specifity for glycine [1,7].

The completion of the Human Genome Project (HGPke®mat possible to investigate the gene
nature of the GLYAT and it is helpful to obtain rmasomprehensive understanding for the function of
this enzyme. In the present study, we identifiedogel human acyl-CoA: glycine-N-acyltransferase
gene, GLYATL1, which encoded a 302-amino acids protein. ThePRR analysis showed that
GLYATL1 was expressed strongly in liver and weaktykidney and stomach among 18 human
tissues. The protein is subcellular localized itoplasm and overexpression of the protein activates
the transcriptional activities of HSE, suggestingp@ential role of this protein in HSE mediated
transcriptional regulation.

2. Materials and methods
2.1 Molecular cloning and sequence analysis

Two primers GLYATL1-Forward andGLYATL1-Reverse, Table 1) were designed to amplify
GLYATL1 from the human liver cDNA library. PCR was perfeanat 94 °C, 4 min; 94 °C, 1 min;
57 °C, 1 min; 72 °C, 2 min for 32 cycles; then 72 %D, min, using GeneAmp PCR system 9600
(Perkin-Elmer Cetus). PCR products were separated & (w/v) agarose gel. Then the product of
interest was separated, cloned into pMD18-T ve¢i@KaRa, Japan) and finally confirmed by
sequencing. The full-length sequence of GLYATL1 waalyzed for homologies in GenBank by using
the BLAST program and then submitted to GenBankh tie Accession No. DQ084381.

Protein sequence comparisons were carried out UusiB§AST2.0 at NCBI
(http://www.ncbi.nlm.nih.gov/blast). The gene sture analysis was performed by a BLAT search
against the human genome database (http://genosoeeda). The sequences were aligned by Clustal
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X software and viewed by GENEDOC software. Phyl@gentree analysis of amino acid sequences
deduced fronGLYATL1 DNA sequences was performed using Mega program.

Table 1. Neucleotide sequence of oligonucleotides primers.

Primers Orientation  Sequence

cDNA cloning primers

GLYATL1-Forward Sense 5-CAAGGTCTGAAGCATCCCACAGAATG-3
GLYATL1-Reverse Antisense 5- CCATTTTAGACAATGAAGCTGCTTAGTA’
RT-PCR primers

GLYATL1-RT-Forward Sense 5-AAACTGTGTTCAAATAAGATGGTGTCACAG-3’
GLYATL1-RT-Reverse Antisense 5-CAGCACCTCCATGTTGAAGGGGT-3

B-MG-F Sense 5-ATGACTATGCCTGCCGTGTGAAC-3

B-MG-R Antisense 5-TGTGGAGCAACCTGCTCAGATAC-3

Gene expression primers
GLYATL1-pCMV-myc-F  Sense 5-AAAGAATTCGGATGATCCTACTGAATAACCC-3
GLYATL1-pCMV-myc-R  Antisense 5-AAACTCGAGCTAAAATGGAACTAGATCTGTG-3

2.2 Tissue distribution of GLYATL1

Human MTC (multiple-tissue cDNA) panels (Bio-ChaldSA) including bone marrow, kidney,
stomach, bladder, lung, placenta, pancreas, hgalgen, liver, thymus, testis, colon, uterus cervix
ovary, brain, skeletal muscle, and prostate seagetemplates to study the distribution@fYATL1
with the primers: GLYATL1-RT-Forward andGLYATL1-RT-Reverse (Table 1)p-Macroglobin
(B-MG) sense primeB-MG-F and antisense primg-MG-R (Table 1) were used to specifically
amplify a 290 bp amplicon of C-terminal MG, which served as the internal control. Produatse
separated by DNA electrophoresis in 2 % (w/v) agaugel.

2.3 Céell culture, transfection and western blotting

HEK 293T cells were cultured in DMEM (Dulbecco’s dified Eagle’s medium; Gibco-BRL)
which was supplemented with 10 % FBS, and kepthen €Q incubator (37 °C, 5 % C{ The
cultured HEK 293T cells were transfected with espien vectors using Lipofectamine2080
(Invitrogen, USA) according to the manufactureri®tpcol. The cells were harvested 48 h after
transfection and washed twice with an ice cold R@®sphate-buffered saline) and then lysed on ice
for 30 min in lysis buffer (Cell Signalling Techmgly, USA) supplemented with cocktail tablets and
0.1 mM PMSF with gentle shaking. The solution wantcentrifuged at 12,000 g for 30 min at 4 °C to
remove the debris, and supernatant was collectedse. Protein samples separated by SDS-PAGE
were electro-transferred onto nitrocellulose meméraThe membrane was blocked at room
temperature for 1 h with PBS containing 5 % (wkijrsmilk, and then washed with a mixture of PBS
and 0.2 % Tween 20 (Sigma, USA). After blockingcubated the membrane overnight at room
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temperature with mouse anti-Myc monoclonal antibd@ONTECH, USA) diluted with PBS
containing 1 % (w/v) BSA. Then the membrane wasiliated with HRP-conjugated anti-mouse 1gG
antibody (Santa Cruz, USA) at room temperature foh after washed with Tween-PBS. The
membrane was then washed with Tween-PBS and thexioged with the ECL system (Santa Cruz,
USA).

2.4 Subcellular localization analysis

To investigate the subcellular localization of WB&YATL1 protein, we proceeded in transient
expression of Myc tagged vectors in COS-7 celldlsCeansfected with expression vectors were
incubated on coverslips for 24-48 h. Cells werehedsby PBS and then fixed in PBS containing
2-4 % paraformaldehyde, followed by 0.1 % Triton1lBO/PBS treatment. After treatment with
blocking reagent of 5 % goat serum for 20 min,scelere stained with mouse anti-Myc antibody, and
stained with FITC-conjugated anti-mouse IgG goatibady (ImmunoJackson, USA) for 1 h.
Fluorochrome-labeled cells were visualized by usingicroscope equipped with fluorescence optics
(Leica DM RA2, Germany) and images were recordeith gigital camera (Leica DC500). 2u&/ml
DAPI (4',6-diamidino-2-phenylindole) in PBS was used tonstauclei. In addition, pCMV-Myc was
used as a negative control.

2.5 Pathway profiling assay

Mercury Pathway Profiling System (Clontech, USA)swesed to investigate the potential roles of
GLYATL1 in the signal pathways, and firefly lucifee as the reporter gene. HEK 293T cells were
cultured in Dulbecco's modified Eagle's medium aomhg 10% fetal bovine serum. The cells were
seeded on a 96-well plate at 1%W@ell. After 24h, GLYAT1 expression vector, pPCMV-M\GLYATL,
and each cisacting luciferase reporter vector ef Mercury Pathway Profiling System (Clontech,
USA) were co-transfected into cells by the Lipoéecine2000 (Invitrogen USA) according to the
manufacturer's protocol. After 48 h, the transfeéctells were lysed and the activity of luciferase
reporter gene was measured by dual-luciferase tepassay system (Promega, USA). According to
the primary results, another assay was performexamine whether the activation of the HSE by the
GLYATL1 was in a dose-dependent manner.

3. Results
3.1 Molecular cloning and sequence analysis of the GLYATL1 gene

The GLYAT genes play important roles in detoxification olegenous and xenobiotic acyl-CoA's.
To isolate potential member of the hum@hYAT family, we searched the human EST database in
GenBank (http://www.ncbi.nlm.nih.gov/blast), usitige nucleotide acid sequence of Glycine_acyl_tr
(Aralkyl acyl-CoA: amino acid N-acyltransferase)naain in humarGLYAT as a query. After checking
the retrieved ESTs, we assembled them into a costigg Vector NTI suite program (InforMax, Inc.).
This contig contains an open reading frame (ORFP@J nucleotides. To verify the contig, PCR
primers GLYATL1-Forward,GLYATL1- Reverse, Table 1) were designed to perform PC&Rhoman
liver cDNA library. PCR products were subclonedipMD18-T™ vector (TaKaRa. Japan) and were
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sequenced. The sequencing result verified the g@®@guence, and this sequence was subsequently
submitted to GenBank with the GenBank AccessionIN@084381.

The cDNA sequence has an ORF extending from nudke@41 to 1149, and it encodes a putative
protein of 302 amino acids (Figure 1). The molecweight of the protein was predicted to be
35.1 kDa and the calculated pl was 6.44. After deng the SMART database
(http://smart.embl.heidelberg.de/), it was foundttlthe protein contains a single Glycine_acyl tr
(Aralkyl acyl-CoA: amino acid N-acyltransferase)ndmin (Figure 1), the characteristic of tG&YAT
family, which suggested that this protein is a nowember ofGLYAT family. Therefore, the protein
was named asGLYATL1 (glycine-N-acyltransferase like 1), which was mqed by HUGO
Nomenclature Committee.

1 AGTGTTGGCCAATCCCAGCAGCCATACT TCAACTACTCATAGACTGCTGAATGTTCAAACTGTGTTCAAATA
TS ACGATGOTGTOACAAGAAGGATOTGAAGTGGAGOTTCTAGTATCOCCCAGOAGOCGOGAAGTGAACACGGAAGGT
14as ACCTCCAGCATCCAAT TG TG TCCATTCATCTCTCAGAG TG GO TGA|CGATAATAGAGCTTTCTTCTTCAAGGTC
=17 TCAAGGTIOIGAAGUATOCCACAGAATGA TCCTACTGAA TAACTCCCATAAGOTIGU TGGOOCC TATACAAATCO
e T PO e B e T s e e o] e T G B W R e A o
Z8o TTGGOCAGGAGOCATCCCTGAGTCCCTGAA GG TG IATGGOCTC TG IGIATCACATCAA TCACGGGAACCCCTTC
[y Sl Aot S Rl S I e B S R e S e R e G B SRR & O e R e
361 AACATGGAGGTGOTGGTGGATTCC TGGOOTGAATATCAGATGGTTATTATCCGGOOTCAAAAGCAGGAGA TG
R R i e R SR e R R B R
az3 ACTGATGACATGGA T TCATACACAAACGIATATCGILATG LI TOTCCAAAGAGCUTCAAAAATCAGAAGAAGLL
S R R R e S R e R S P
sos TTGAAAAAT TG IGAGATCG IAAACTGGAAACAGAGACTCCAAATCCAAGG IO TCAAGAAAG LT TAGG UGAG
R R R e PR (R SR e e e e e e W PRl Wkt < ey (e o) Rk e e e o £
sS77 GGGATAAGAGIGGCTACA T T T TCAAAGTICAGIGAAAGIAGAGCATTICGAGAGCACTCOCTCT GG T TACGGAA
(e LR e RO e S s S 0 o MR e o O Ay e B S AR Y AL ity 2 P Y | L S e (P J S (A R S et £
Sao GATATTCTGAAGCTCAATGCCTCCAGTAAAAGCAAGCTTGGAAGCTGGGCTGAGACAGGCCACCCAGATGAT
T R A R R e S N N R D B
721 GAAT T TGAAAGIGAAACTCCCAACT I TAAGIATGCCCAGUTGGA TG IO TU T TA T TCTGGGUIGG TAAA TGAC
f e it o S ofRR e i - SR S SR A i S e Lol S o e s e B e St L e
T3 AACTGGAAGOCGAGGGAAGAA TGAGAGGAGOCCTGOAT TACA TCAAGOGOCTGCA TAGAAGACCTGCCAGOAGCO
Sy e R R T R R S SO £ & e St RS T B L A e B B R Y R = I P
BSS TGTATGCTCGGCCCAGAGGGAGTCCCGGTCTCATGGGTAACCATGGACCCTTCTTGTGAAGTAGGAATGGCC
A S T R T e e S e R R
037 TACAGCATGGAAAAATACCGAAGGACAGGUAACATGGUACGAGIGATGGIGUGATACATGAAATATCTIGOGT
B R R R A T D T A B s A R N B g
1009 CAGAAGAATA T TCCAT T TACA TCTCIGIG I TGGAAGAAAA TGAAGACTCCOGGUAGA T T TG IGGGGOAGL LT
R S S R e N e e R S e e
1081 GOTTTCTTTGAGGCCTCCTGTGAGTGGCACCAATGGACT TGO TACCCACAGAATCTAGTTCCATTTTAGACA
TR o N 1. v P T o=
1153 ATCGAAGCTGCTTAGTAATCTCTGCCAAGCCATCTCTTAATATTAANGCAGACACCACAGAATAGATTITCTTC
1z2s ACITTACAAATGCATAT ITGGGUACT TATAATACAGOAGGAACTC I IO TCACCTGGAGUU T TGA TG U TAAAAGA
1z97 CACAGCCATGUTCT TGAGGAGU T TACAA TCCTGGULIGGEAGGUAGGGGAGGG TATA T TC T I TAAA TATGOLITA
1369 AGIGITATAGGGAAAGACGGGG T TACCAGIAAACATGIAACTAGAAAGCCAGGCOCTICAG LI TC T TACCTCTGGG
1 AATCAGAACTOT T TATGCAACT TGGTTAATAGAATCTACTATCTGGAAGATAAATGAAGGATTTT |
1513 TTTTCAATAGANATAAAAAANANANANNA AANAANA

Figure 1. Nucleotide and deduced amino acid sequences of tnGhIATL1 (DQ084381). The
nucleotide of 1546 bp cDNA is shown in the top $irad its deduced amino acid sequence is shown
below. The ORF extends from nucleotide 241 to 1348, encodes a protein of 302 amino acids. The

in-frame stop codons and polyadenylation signasaxed. The sequence shaded in black is the
Glycine_acyl_tr(Aralkyl acyl-CoA: amino acid N-atynsferase)domain. Asterisk represents the stop

codon. The primers sequences used to clone the $dgfent are underlined.

The multiple alignment for whole amino acids wasf@ened between the human GLYATL1 and
its orthologs in other seven species (troglodytesnkey, rat, mouse, chimpanzee, cattle and dog)
(Figure 2A). The multiple sequence alignment resulicates the human GLYATL1 99.7 % identity to
troglodytes GLYATL1, 91.4 % identity to monkey GLYAL, 39.6 % identity to cattle GLYATL1,
39.1 % identity to mouse GLYATL1, 38.9 % identity¢himpanzee GLYATL1, 38.2 % identity to rat
GLYATL1, 37.4 % identity to dog GLYATL1, which suggted that GLYATL1 is a relatively
conserved protein during evolution. Subsequentigjugionary relationship of GLYATL1 proteins in
the eight species was investigated by phylogeng tealysis (Figure 2B), which showed the
relationship among the GLYATL1 homologous protaimsre clearly.
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Figure 2. Bioinformatic analysis of human GLYATL1 Protein.)Ahe sequence alignment of
deduced amino acid sequences of hu@BWMATL1 protein and its orthologs. Identical amino acds
shaded in black, similar amino acids are shadeglay. The sequences used for alignment include:
human (AAZ31239), troglodytes (XP_508446) monkef? ((801092316), rat (NP_001009648), cattle
(NP_803479), mouse (BAE38231), dog (XP_540581mphinzee (CAH93052); (B) Phylogenetic
tree of GLYATL1 and its orthologs. A phylogenetic tree was carcséd with the bootstrap N-J method
using program Mega with 1000 bootstrap trials.

3.2 Chromosomal localization and genomic organization of GLYATL1.

After searching the UCSC genomic database (htgm@me.ucsc.edu), theLYATL1 gene was
mapped to chromasomellql2.1. The STS markers (BBRSIHGC81112, RH51708) and the
putative geneGLYAT and GLYATL2 situated adjacent to the location (Figure 3A)r Gearch also
showed that th6&LYATL1 gene has seven exons and six introns and alesegs at the exon-intron
junctions comply with the AG-GT consensus sequéRipire 3B).
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(A) 11q12.1
58.20Mb 58.25Mb 58.30Mb 58.35Mb 58.40Mb 58.45Mb 58.50Mb 58.55Mb
*

STS D11S3832 RH51708
RH12883 D11S912 SHGCS81112
GLYAT GLYATL2 GLYATLI1
10000bp
- w— ——— — g ——
(B
Splice acceptor Exon size (bp) Splice donor Intron size (bp)
AGTGTTGGCCAATCCCAGCAGC 1 T4 TTCAAATAAGgcaagegeccag 1 220
ttcttttatcagATGGTGTCAC 2 124 AGGATAATAGgtaagctcccte 2 3379
ttatcttttcag AGTTTCTTCT 3 120 GTCCCTGAAGgtcagggaaca 3 692
tecctecttcagGTGTATGGCT 4 108 CTCAAAGCAGgtaggcacaca 4 6804
catccaatacagGAGATGACTG 5 127 CCAATCCAAGgtaacgagtctg 5 279
ctttcttcccagGTCTTCAAGA 6 178 AATTTGAAAGgtacaaaaacat 6 256
tgttgtctacagTGAAACTCCC 7 797 ATTTTAATAAAATTTTCAATAG

Figure 3. The chromosomal localization and genomic orgaromadf human GLYATLL. (A) The
chromosomal localization of hum&LYATL1. HumanGLYATL1 gene location at chromosome
11p12.1 by BLAT program in Human Genome Work Dd#tabase (http://genome.ucsc.edu/). The
triangles represent STS markers. Two STS market$3B832 and SHGC16654) are localized near
the GLYATL1 gene. The gray hollow arrows blow the STS markepsesent the transcription direction
of humanGLYATL1 gene; (B) Nucleotide sequence of exon-introntjons of the humaLYATL1
gene; Intron and exon nucleotide sequences arersimlwercase and uppercase letters, respectively.
Conserved donor and acceptor splice sites are sholwld italic.

3.3 Tissue distribution of GLYATL1.

The expression pattern of the hun@nYATL1 gene was studied by the semi- quantitative RT-PCR
method. The GLYATL1 gene was expressed strongllivier and kidney, and also, rather weakly
expression was detected in pancreas, testis, @matystomach. In other 12 tissues, no signal was
detected (Figure 4).
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Figure 4. Expression patterns of human GLYATL1. Reverse tapson-PCR analysis of human
cDNA for humanGLYATL1 andp-MG (as a control). Pre-normalized cDNAs from 18raun adult

tissues were purchased from BioChain and emplogedrplates in PCR reactions containing human
GLYATL1-specific primers described in Materials and meéthGLYATL1 was expressed in liver

strongly while expressed in kidney and stomach We&lo signal is detected in other 15 adult tissues

3.4 The subcdlular localization of GLYATL1 in COS-7 cdlls

We transiently expressed pCMV-My&ak- YATL1 in COS-7 cells. After 48 h of transfection, thelsel
were treated in the way we described in the madseaiad methods. The results showed that GLYATL1

was a cytoplasm protein when overexpressed in tD8-T cells. It seems to be localized strongly in
ER area as well as cytosolic area. and we alsodfdhe protein was punctuated in cytoplasm

(Figure 5).
3.5 The GLYATL1 activate the HSE pathway in a dose-dependent manner

In order to examine the potential role of GLYATLM eignal pathway, reporter gene assays was
performed to investigate the effect of GLYATL1 o-KB, NF-AT, P53, AP1(PMA), GRE, HSE,
CRE, SRE, AP1, MYC, and E2F. The expression plagmaiV-Myc-GLYATL1 was co-transfected
with pNFKB —Luc, pNF-AT-Luc, pP53-Luc, pAP1(PMA)-Luc, pGREx, pHSE-Luc, pCRE-Luc,
PSRE-Luc, pSRE-Luc, pAP1-Luc, pMYC-Luc, and pE2FelLuespectively. Mock pCMV-Myc was
used as negative control. Interestingly, expressiadyc-GLYATL1 significantly enhanced the HSE-
luciferase activity by approximately 400 %, white others were not activated significantly (p 85).

n = 4). (Figure 6A)

Further, we examined whether activation of thedcaiptional activity of HSE was proportional to
the amount of GLYATLL. In this experiment, a fixathount of pHSE- Luc, with varying amounts of
pCMV-Myc-GLYATL1 was used to transfect HEK 293T cells, and thal tatnount of DNA was
equalized by adding mock pCMV-Myc. As a result, sleowed that GLYATL1 induced a dose-

dependent activation of the HSE reporter gene@®Ss, n = 4). (Figure 6B)
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Figure5. Subcelluar localization and expression of GLYATrbtein in COS-7 cells.
Immunofluorescence localization of GLYATLL1 in COS@lls. Cells expressing Myc-tagged
GLYATL1 were stained with monoclonal antibody agaiyc epitope. (A, D) The nucleus of cells

transfected with pCMV-MydSLYATL1 was stained with DAPI. The nucleus was showrhbybiue
fluorescence; (B, E) The localization of GLYATL1 svahown by the green fluorescenc; (C, F) The
merged image of panels (A, B) and (C, D) respelsti(&) Western blot analysis of pPCMV-Myc—
GLYATL1 expressed in COS-7 cells. The band was approgiyndb kDa, which corresponding to the
predicted molecular weight of GLYATL1. Mock pCMV-Myvas used as a control.

Discussion

The study of acyl-CoA: amino acid N-acyltranafa@s in liver or kidney appears important for
several reasons. First, it may provide an explanatt the molecular level for the wide species
diversity found in the excretion of amino acid agygtes of organic acids [4]. Second, it shoulddyiel
insights into the evolution and genetics of thespdrtant detoxifying systems. Third, it may relade
the pathogenesis and possibly the treatment odinedrganic acidemias. Finally, it does provide a
useful model for studying mechanisms of enzymatindfer reactions.

During the past five decades, studies around théA3Lmainly focused on the vitro biochemical
properties of the enzyme. However, thevivo trait of the GLYAT, such as the genome structtine,
cellular phenotype and etc, remained obscure. Aihdhere are some other nucleotide acid sequences
and correspondence amino acids sequence depaositeel GenBank database, they are mostly putative
contigs which lack of support from experimentalderice. The major contribution of the present study
lies in the first identification of a member of tB&YAT family in mRNA and cellular level.
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Figure 6. Transcriptional function analysis of human GLYATpfotein. (A) The role oGLYATL1 in
11 signal pathways (NkB, NF-AT, P53, AP1(PMA) GRE, HSE, SRE, CRE, AP1, ®'é4nd
E2Fpathway) in HEK 293T cells. HEK 293T cells wecetransfected with individual reporter plasmid
(100 ng) and pCMV-MydsLYATL1 (300 ng), and 10 ng of plasmid pRL-SV40 (Promegepding
Renilla luciferase was used as the internal comrebch transfection. Compared with that of the co
transfection of the mock Pcmv-Myc and the plasn@dAY-Myc-GLYATL1, expression oBLYATL1
significantly increased the transcriptional acyivf HSE-luciferase reporter (indicated by asterisk
while did not significantly change the transcript@b activities of NFR<B, NF-AT, P53, AP1(PMA)
GRE, SRE, CRE, AP1, MYC and E2F; (B) Dose-dependetivation of the transcriptional activity of
HSE-luciferase reporter by pCMV-MyBLYATL1. The transfected amounts of pCMV-M@t-YATL1
are shown in the figure. The expression levebbYATL1 was determined by Western blot with the
anti-Myc monoclonal antibody and shown below eagh buciferase activity was expressed as
mean +s.e of triplicates from representative experimg@etformed at least three times.
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By the means of genome structure analysis, weteblthe humarGLYATL1 gene from human
adult liver cDNA library. During the procedure ofapping theGLYATL1 gene into the human
chromosome 11q12.1, we interestingly found thatterotwo members of this family localized in the
neighborhood of th&LYATL1 and there’s no other known gene between thenu(&ig). And, a few
partial mMRNA with the sequence similarity to theclewtide sequence of GLYATL domain also
localized there. Further, through blast searchivey GenBank database, we found that most human
MRNA sequence similar tBLYAT localized the 11q12.1 area. This finding implied:ane hand, this
gene family might have some other unidentified merstbesides th€LYAT, GLYATL1, GLYATL?2,
on the other hand, probably most the members beiorigis family were cluster distributed in the
11912.1 segment.

Previous works have reported the GLYAT protein &xis the liver and kidney tissues [1,6-9],
which is consistent with our experiment resulttie present study, we proved the GLYATL1 mainly
expressed in the liver and kidney. Besides, we détected a rather weak expression signal in some
other adult tissue such as pancreas, testis, @mhstomach. It was not reported before, which migh
suggest that these tissues, other than liver addel¢j could be the right place for GLYATL1 to
execute its molecular function.

In response to elevated temperature, almost ainisgns synthesize a certain set of proteins [10],
which are collectively referred to as heat shoctitgins (HSPs) due to the method of induction.
Induction of HSPs is regulated by ttrans-acting heat shock factors (HSFs) amslacting heat shock
element (HSE) present at the promoter region oh daat shock gene. Studies have revealed that
many kinds of environmental stress, such as heaatgls) ethanol, amino acid analogues, anoxia and
agents capable of perturbing protein structureseausimilar response [11]. Simultaneously, acogrdi
to the previous research, the GLYAT was a comporeement of detoxification procedure in
mammals by conjugating endogenous and exogenohexgdic acids xenobiotics with amino acid. In
our study, with thénelp of the Mercury Pathway Profiling System, warfd that GLYATL1 activated
the transcriptional activity of the heat shock dagiathway (HSE) significantly. It was a clue abthe
correlation between the heat shock response pattamdythe GLYATL1 involved detoxification
mechanism. One of the possibilities lies in thahew executing its function in cells, GLYATL1
interacts with the heat shock factors (HSFs) agdlete the induction of HSPs consequently. Detall
evidence for supporting our speculation is neegefitther study.
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