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ABSTRACT

Identification of novel gene highly

expressed in pancreatic cancer

Ai Hua Jin

Department of Medical Science

The Graduate School, Yonsei University

(Directed by Professor Si Young Song)

To identify novel genes highly expressed in partareeancer, we used
bioinformatic analysis of expressed sequence ta&€STg). ESTs are an
excellent source of data for such studies usingnfmomatic approaches
because of the rich libraries and tremendous amoludata now available in
the public domain. Sixty four ESTs were selectgoedeling on fold change and
p-value that were highly expressed in pancreaticeatissues compared to
normal tissues from analysis of Affymetrix Humann@me U133 GeneChip set.

Eight ESTs were tried to construct their full-ledmgtDNAs using full-length



cDNA library. As a result, one EST was successbuldloning, and then was
sequenced to construct the full-length cDNA. Irstiviy, a putative novel gene
AT-32 highly expressed in pancreatic cancer wasitified. The cDNA
sequence was searched in several public datatmgeedict the open reading
frame (ORF) and possible protein related information

In this study, in silico screening and experimembdgbression analysis were
combined to select ESTs that are highly expressegancreatic cancer and

identified one putative novel gene through cloni®JE

Key words: pancreatic cancer, microarray, EST, hgeae, identification



Identification of novel gene highly

expressed in pancreatic cancer

Ai Hua Jin

Department of Medical Science

The Graduate School, Yonsei University

(Directed by Professor Si Young Song)

[. INTRODUCTION

Pancreatic cancer is the fourth leading cause mdezadeath in the United
States and has one of the worst mortality rates ngmthe common
malignancies, with an overall 5-year survival ratéess than 1% and a median
survival of approximately 5 to 6 monthdhis is largely due to the lack of
symptoms and diagnostic tools for the detectionthd disease in the early

stages as well as a deficiency of effective thartipe for later-stage diseaSe.



Some approaches that combine surgery and chempyhebased on
gemcitabine or 5-fluorouracil, with or without ration therapy, can improve
the quality of life of patients. However, such treants have a very limited
effect on long-term survival. Surgical resection offers the only possibility fo
cure at present, but 80-90% of patients who undetgative surgery suffer
from relapse and die due to the metastatic or dissgted diseast.

To overcome this situation, further understagdiof the molecular
carcinogenesis of pancreatic cancer and developmemew markers for
pancreatic cancer at an early stage or therapeugets through identification
of novel genes highly expressed in pancreatic cawdebe the initial step.
Global analysis of the gene expression patterqemo€reatic cancer have been
used to identify a number of genes highly overessed in pancreatic cancer.
8

The aim of this study was to identify the novel gdnghly expressed in
pancreatic cancer compared with normal tissue girotioning ESTs from
microarray chip data for the better understandihgiolecular characteristics
of pancreatic cancer and the possible future tafite novel diagnostics and
therapeutics.

Novel genes were identified using bioinformatic lgsis of expressed

sequence tags (ESTs). ESTs are an excellent sofidata for such studies



using bioinformatic approaches because of the liivlaries and tremendous
amount of data now available in the public donfaEST analysis has been
extensively used in large-scale cDNA sequencingepts to discover novel
genes for exploring gene expression patterns anlémtifying differentially
regulated genes.

The EST list that highly expressed in pancreatitcea tissues compared
with normal tissues was gained from Affymetrix U1G&neChip data. Then
we narrowed down research interests on 64 novekEfgpending on fold
change and p-value. These 64 ESTBONA sequences and exact function are
not known yet. So firstly, cDNA sequence was anmgifusing target EST
gene-specific primers through rapid amplificatidnc®NA ends polymerase
chain reaction, and among 8 amplified ESTs, one B&83 succeeded with
cloning using human placenta full-length cDNA liraln this way, one
putative novel gene AT-32 highly expressed in peatic cancer was identified.
Followed, in silico analysis was carried out uspuplic database search tools
NCBI, Affymetrix, PredictProtein Server and CBS d@otion Site, for

identifying potential open reading frame (ORF) @notein information.



IT. MATERIALS AND METHODS

1. Tissues

Samples of normal pancreas were collected fromutdical specimens.
Samples of pancreatic ductal adenocarcinoma wdtectad from 8 surgical
resection specimens from patients. In each casespgbcimens were harvested
within 10 minutes of resection from the patient awhp-frozen in liquid
nitrogen before storage at -BO The resected cancer tissues were not
microdissected because we were interested notionlyentifying the genes
expressed by neoplastic epithelial cells, but #ieagenes expressed as a result

of the neoplastic cell-stroma interactitn.

2. Microarray sample preparation and Affymetrix GeneChip
hybridization
Microarray procedure was performed according tortethods described
in the Affymetrix GeneChip Expression Analysis Tedal Manual
(Affymetrix, Santa Clara, CA, USA). Total RNA waxteacted from the
powdered normal and neoplastic tissues using TRLifd Technologies, Inc.,
Rockville, MD, USA). Total RNA was reversely tranded to cDNA using the

SuperScript Choice system (Invitrogen Life Techgas, Inc., Rockville, MD,



USA). The cDNA was purified and used as a templatsynthesize biotin-
labeled cRNA using Enzo BioArray HighYield RNA Tismipt Labeling Kit
(Affymetrix). The cRNA was fragmented before hylwation. The fragmented
labeled cRNA was applied to Human Genome U133 Affsffymetrix) and
hybridized to the probes in the array. After waghamd staining, the arrarys

were scanned.

3. Statistical Data Analysis
For each gene fragment, the ratio of the geometeians of the expression
intensities in the normal control tissues and thecpeatic cancer samples was
calculated, and the fold change was then calculated per fragment badis.

For this analysis, thietest was used and significance was defined a8.pXk

4. Expression analysis

Expression values of tumor and normal tissues vedtained from the
GeneExpress Oncology Datasuite™ of Gene Logic (Baithersburg, MD,
USA), based on the Affymetrix Human Genome U132&aset. We analyzed
the expression profiles of normal and cancer tissets from the pancreas
(14/8). Genes were included in the analysis if theyl a p-value< 0.01.

Unigene was used to identify EST clusters matchitd selected Affymetrix



fragments. Vector NTI®suite (Informax Inc., Bethas#D, USA) was used

for the nucleotide analysis and multiple sequetigaments.

5. Cell lines

All used human pancreatic cancer cell lines AsPBxPc-3, CAPAN-1,
CAPAN-2, CFPAC-1, Hpac, Mia PaCa-2, Panc-1 wereclpaged from the
American Type Culture Collection (ATCC, RockvillslD, USA). The ascites
derived human pancreatic cancer cell line, AsPod BxPc-3 were cultured in
RPMI-1640 medium (Invitrogen Life Technologies, Bhad, CA, USA)
supplemented with 10% FBS (FBS; HyClone, Logan,hUtdSA) and 1%
antibiotic-antimycotic solution (1,000 unit/mL peitlin; Gibco BRL, Grand
Island, NY, USA). Capan-1 and CFPAC-1 were cultuiredscove’s modified
Dulbecco’s medium (Invitrogen Life Technologies, riGbad, CA, USA)
supplemented with 20% and 10% FBS respectively.a@@pwas grown in
McCoy’s S medium with 10% FBS, Panc-1 was grown in Dulbesooddified
Eagle’s medium with 10% FBS, and Hpac was cultirea 1:1 mixture of
Dulbecco’s modified Eagle’s medium and Ham’'s F12dimen. Human
pancreatic duct epithelial cell line (HPDE) immdi#ad by transduction with
the E6/E7 genes of human papilloma virus 16 (HPMi&3 kindly provided by

Dr. Ming-Sound Tsao (University of Toronto, OntariBanada).HPDE was



cultured in keratinocyte serum-free medium supplaec with bovine pituitary
extracts and human epidermal growth factor (Lifehrmlogies, Grand Island,
NY). hYGIC-6 was grown in waymouth medium (Sigmé, [Suis, MO, USA)

with 10% FBS. All cells were maintained at 37in an atmosphere of

humidified air with 5% CQ .

6. Construction of full-length cDNA library

Two full-length cDNA libraries were kept in our labne is made by
Marathon cDNA Amplification Kit (Clontech, MountaiWiew, CA, USA).
mRNA was isolated from Capan-1 cells (5X1directly using Oligotex Direct
MRNA Mini Kit (Qiagen, Valencia, CA, USA). Then tlextracted mRNA was
reverse-transcribed to cDNA. Double-strand cDNAtkggsis was performed
according to Marathon cDNA Amplification Kit (Cloeth, Mountain View,
CA, USA). First-strand cDNA was synthesized with ¢®DBlynthesis primer
and second-strand was synthesized with SecondeStEarzyme Cocktail.
Followed, Marathon cDNA Adaptor was ligated to cdete full-length cDNA
library.

The second library is human placenta full-lengthiNéDlibrary. It was
purchased from company (Origene, Rockville, MD, YS#nd contained

mostly 500,000 human full-lengh cDNA clones in 96WMaster Plate, each



well has 5,000 clones.

7. RACE (rapid amplification of cDNA ends) - PCR

EST is a partial sequence of a gene. In order tairkhe full-length cDNA
from the EST, 5and 3 rapid amplification of cDNA ends (RACE) were used
according to Marathon cDNA Amplification Kit (Closth, Mountain View,
CA, USA). Gene-specific primers (GSP) and adaptimegr 1 (AP1) were
used to amplify the 'y 3-end of EST using full-length cDNA library as a
template (Figure 1). The gene-specific primersRAICE-PCR were:
AT-32 5 RACE: B3-GCCAACCTTTCAGATGAGTACCAC-3,
AT-32 3 RACE: B3-GGGCACTCTCATTTCACTGCATAC-3
Adaptor Primer 1: SCCATCCTAATACGACTCACTATAGGGC-3.
Gene specific primers for RACE PCR were designembraling to the each

sequence of the target ESTs.
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Figure 1. RACE-PCR principle and conditions. Touchdown Pf&Rctions
were performed under hot-lid thermal condition80fsec at 94 and then 5
cycles of 5 sec at 94 and 2 min 30 sec at 12, 5 cycles of 5 sec at 94 and
2 min 30 sec at 70, 25 cycles of 5 sec at @ and 2 min 30 sec at &3
followed by a final 5 min extension at 72 (This figure was offered by

Clontech web site.)



8. Cloning and Sequencing of RACE-PCR products

PCR products from RACE reactions were gel-extraotémhed into T&A
Cloning Vector (RBC, Taipei, Taiwan). The transfation procedure was
followed according to the manufactueedirection with DH& competent cells
(RBC, Taipei, Taiwan). Cells were spread on Luri@tB plate containing
50mg/ml ampicillin. The LB plate was placed in‘@7incubator overnight.
Several white colonies were picked up to grown urid Broth media with
ampicillin 16h in 37C shaking incubator. Plasmids were isolated from
bacterial cultures with HiYield Plasmid Mini Kit @C, Taipei, Taiwan) and
were then analyzed by PCR with M13 forward and n&¥grimers for insert
cDNA fragments. Then sequenced at the DNA sequgrfeicility of Corebio
company.
Sequencing primers were:
M13 forward: 5 GTTTTCCCAGTCACGAC -3

M13 reverse: S5TCACACAGGAAACAGCTATGAC -3.

10



9. Identification of target clone from human Placeta cDNA Library

The Master Plate (OriGene Technologies, Inc., RitlekwmD, USA) for
each library panel contains DNA from 500,000 cDNAnes and is initially
screened in one simple 96-well PCR. This firstasd?CRs identifies the Sub-
Plate, which contains the clone of interest. The-Blates are contained in
standard 96-well microtiter dishes. Each well censt®0 cDNA clones with a
single 96-well PCR to identify the positive well ihe Sub-Plate. Cells from
the positive well were then plated on LB/ampicillgar and the resulting
bacterial colonies were screened by PCR in ordebtain the desired clone.
Then sequenced at the DNA sequencing facility ofeB@ company. The

sequencing primers were arranged in Table 1.

11



Table 1. Oligonucleotide primers for human placenta cDNvdry clone

Primer name

Sequent8'5

Primer for full-length cDNAclone

AT-32 (F)
AT-32 (R)

Primer for sequencing
Vector primer 3
Primer XL39
32 clone primer 1
32 clone primer 2
32 clone primer 3
32 clone primer 4
32 clone primer 5
32 clone primer (rev) 1

32 clone primer (rev) 2

CACAAGGCATCATAGTAGCTGGAGG
GGTCTTCCTTCCCTTGGTACTCAC

GCAGAGCTCGTTTAGTGAACC

ATTAGGACAAGGCTGGTGGG
GGTCTTCCTTCCCTTGGT

GGTGATTTAGCATAGTGCC
AATTGGGAAGTGGTATGT
GGTCTGCTGGTGTATCTT
TGATATGCTGAATGAGGC
CTGGCTGAAAGGTTTGGAG
GCCTAGCTGATTGAGATTG

12



10. Public database search

The integrated nucleotide and deduced amino acifuesees were
analyzed with the software Vector NTI, ExPASy, SWIBIODEL, CBS
Prediction Site, NCBI and PredictionProtein Seneepredict the open reading
frame (ORF) and possible protein informatisuch as predicted protein

sequence, structure, homology, function domain arwhs

11. Reverse transcriptase — polymerase chain reaati

Standard RT-PCR was performed using total RNA pexpafrom 8
pancreatic cancer cell lines, human pancreatic épithelial cell line, human
YGIC-6, peripheral blood monocytes and bone marroglls. Reverse
transcription was carried out under hot-start comas of 5 min at 94 and
then 25 cycles of 30 sec at’94 30 sec at 568 and 30 sec at 72; followed
by a final 5 min extension at 72 Primers designed for AT-32 were:
AT-32RT forward: 5 TGCACTCACAGGTAACATTG -3,
AT-32RT reverse: '56GCCAACCTTTCAGATGAGTA -3.
Primers designed fdi—actin that was used as a loading control for RRPC
reations were:
Forward: 5 ATGATATCGCCGCGCTCGTCGTC 3

Reverse: 5CGCTCGGCCGTGGTGGTGAA ‘3

13



IMl. RESULTS

1. Data Filtering

cRNA samples were hybridized to the complete Afftnire Human
Genome U133 GeneChip set for simultaneous anabfs&3,000 fragments
corresponding to 6,000 ESTs. Firstly, 532 ESTs with2-fold greater increase
in expression in the pancreatic cancer tissues amgdpwith normal tissues
were selected. The level of significance for eaehegfragment ranged from
less than p = 0.05 (modified Welch t test). Folldwamong of these 532, 101
ESTs with a 2.0-fold greater and 6.0-fold less éase in expression were
selected, of which 37 corresponded to known gends6d were novel ESTs.
The level of significance for each gene fragmemgea from less than p =
0.01 (modified Welch test). Finally, 64 novel ESTs were selected toioaet

followed experiments.

2. Amplification of ESTs using RACE-PCR
EST is a partial sequence of gene, it is a cDNgrfrant. 5and 3 RACE
were performed using a commercially supplied MamatbDNA Amplification
Kit (Clontech, Palo Alto, CA, USA) following the mafactureis protocol. A

gene-specific primer (GSP) and a RACE adaptor prim@\P1) were used to

14



amplify the 5 and 3- end of the EST using human full-length cDNA lityras
a template (Fig. 1). The ESTs were randomly sedefrtam 64 EST list to be
carried out RACE-PCR and finally gained 8 ESTs RARER products (Table

2).

15



EST No. Fold change P-value "RACE 3-RACE

AT-12 2.2 <0.01 yes yes
AT-26 2.0 <0.01 no yes
AT-27 2.5 <0.01 yes no
AT-32 4.4 <0.01 yes yes
AT-40 2.6 <0.01 no yes
AT-42 2.3 <0.01 yes no
AT-44 2.6 <0.01 yes no
AT-46 2.9 <0.01 no yes

Table 2. RACE-PCR products of ESTs. RACE-PCR products ofsE®ere

randomly selected from the 64 novel EST list. Th&€&R products were
amplified using a GSP (Gene-Specific Primer) andL. ARdaptor Primerl).
AT-12 and AT-32 were carried out both &d 3 RACE. The others were

amplified only one part of RACE.

16



3. Expression levels of AT-32 in normal and canceissues.

AT-32 expression levels in 14 normal tissues anga8creatic cancer
tissues from Affymetrix U133 GeneChip data werevah@t Fig. 2A. AT-32
expression level was evaluated in five differemjams cancer tissues and
corresponding normal tissues also using Affymetix33 GeneChip set (Fig.

2B).

17
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Figure 2. AT-32 expression levels in normal tissues and catisgues. A, AT-
32 expression levels in 14 normal tissues and 8rpatic cancer tissues from
Affymetrix U133 GeneChip data. B, AT-32 expressianhuman differential
organs cancer and corresponding normal tissues. Blacksbadlenocarcinoma

and gray bar is normal tissue.
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4. ldentification of target clone from human placema cDNA library

The Master Plate of human placenta cDNA library e@eened by 96-well
PCR using gene-specific primers and identified tpasi well by
electrophoresis. AT-32 was identified in C9 well Mbster Plate of human
placenta cDNA library (OriGene Technologies, InRqgckville, MD, USA).
Then, the Subplate of C9 well was purchased froilgeDe company. The C9
Subplate was also screened by 96-well PCR usingséme primers and
identified positive wells by electrophoresis. AT-82s identified in C7 well of
Subplate (Fig. 3). The bacteria from positive veélSubplate were plated onto
LB agar + ampicillin plate. Eventually, most colesiwere screened by colony
PCR to identify the positive one and prepared pidddiNA from the positive

colony.

19



ABCDEFGHZABCDEFGH

AT-32 Subplate 96-well PCR

Figure 3. 96-well PCR of AT-32 using Subplate library. 96lMRCR reactions
were performed under hot-start conditions of 5 ati®5C and then 30 cycles
of 30 sec at 9%, 30 sec at 60 and 3 min at 7Z; followed by a final 5 min

extension at 72 . AT-32 was identified in C7 well of Subplate.

20



5. Full-length cDNA and putative amino acid sequere

AT-32 positive clone was identified from human mata cDNA library
(OriGene Technologies, Inc., Rockville, MD, USA)T-82 clone containing
insert of 6875bp was obtained. Vector NTI prograaswsed to predict the
putative ORF (from bp 72 to bp 1232) encoding a-&&ifho acid polypeptide
(Fig. 4). AT-32 full-length cDNA sequence was séad in NCBI

(http://www.ncbi.nlm.nih.goV)/ there were two matched linear genomic DNA

sequences and no any matched mRNA sequence.

1 ggcacgagga tgaggaagag tgggacaggg tgtgggdoaadeag agectgaact

61 gcattattgcatggtggac aaactgattg aaagagatgg tggcagtgaa ggcagtggceg
MV DKLIERDU GG GSEGSA®G

21



121 _gcaacaatga tggagaaaag gaaccttcat taacaqgdtgecichd cacccaagag
GNNDGEIKEPSLTDAIPSHVZPR

181 _aggactggta tgaacaqttg tatcccctca tccttacca toc _atgggagaag
EDWYEQLYPLILTLKDT CMGE
241 tggtgaaccd agccaagcag tccctgacat ttgtoct Bactt _gcgtacagct
VVNRAKQSLTFVLLQELAYS

301 _tgccccagtg tctgatgetg acgctaagaa gagacattcagetaa gcacttgcetg
LPQCLMLTLRRDIVFSOQALA

361 _gattggtttg tggttttatc atcaaattac agacaagtatggtcca ggcticctac
GLVCGFIIKLQTSLYDUPGTFL

4?21 _agcagcttca cacagtgggqg ttgatagtac aatatgadggtssmmgt acatacagcg
QQLHTVGLIVQYEGLLSTYS

481 _atgaaattgg aatgctagag gacatggccg ttggcatHtt@gaiag aaagtcgcat
DEIGMLEDMAYVYGISDULIKIKVA

541 _ttaaaataat tgaagccaaa tccaatgatg tgttgccEgictmga agacgagaac
FKIIEAKSNDVLPVITGRRE

601 _attacqtggt agagdtcaadg cttccagcca gaatatttcactgicct ctacagatta
HYVVEVKLPARMFETSLPLQII

661 _aagaaggaca gttgcttcat gtgtatccag tacttttt tc_aatgaacagc
KEGQLLHVYPVLFNVGINENRGQ

721 _aaactctggc tgaaaggttt ggagatgtct ctttgcaagsa@aat caggaaaact
QTLAERFGDVSLQESINGO QTEN

781 _tcgaactict acaagaatat tacaagatat ttatggaa@@ctect gattatattt
FELLQEYYKIFMEKMPPDY.I

841 _cacattttca ggaacaaaat gatttaaaaq cattqcteajatat caaaatatcc
SHFQEQNDLKALLENLLG QNI

901 _aatccaaaaa aagaaagaat gtagaaatta tgtggc tt _tgccgcaaac
Q SKKRKNVEIMWLAATICRK

961 _tgaatgagtat tcgtttcacc tgttgtaaaa gtgccaaagaacatcq atgtcagtga
LNGIRFTCCKSAKDRTSMSYV

1021 _cacttgaaca atgctcaatc ttgagagatg agcacceatiaaggac ttctttatcc

22
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Figure

TLEQCSILRDEHOQQLHIKDTFFI
gagcgctgga ttgcatgaga agagaaggat gecgcasadatartg aagaatatca
RALDCMRREGCRIENYVYLIKNI
aatgcagaaa gtatgctttc aacatgctac agctgattmmedaag tactacagac
KCRKYAFNMLQLMAFPKYYR
ctccagaggg gacttatgga aaagctgadaagtita ccaacatgtt aataaacagg
PPEGTYGKADT

aacacaaata catttcagtt ggataatctt caccttggtitgttt gtttttattg
tcatgaattt gtggtggggg agatgatcac agatgttémaatctag gaactacttc
aattcatcat cagcatattg ctctgaaaga aatccat#thamtctt acatgattca
gtactgtcat ttctagttct aagcttctat gtgttgagagctgattg agattggttc
acaaagtgta aatttcattc atgagtattt aaatgtigigy@aacat ggatcatttc

catttcactg catacataca atactttgta tacacatdcytgtgg atattttata
attttattta atctaacatt taacttttag gtttttgtggttatcty aaaggttggc
atttgttttc tttttatgtt atatatgtat tttagatgammdtaatgt gtattcctag
aaattttttc taggcataaa tagatcattt tatgttgdtaadagat atcatttttg
ttttattgtt ctgtgtaaac catattcatt gtacactggtptatttt tgtttaaata
aatgattttt attttdlna aaaaaaaaaa aaaaa

4. Nucleotide full-length sequence and putative opeading frame

of AT-32 cDNA. The sequence was searched in Vebl®l, the putative

ORF was underlined. The ATG start codon, TAA stogarg and poly(A) tail

were in bold. The deduced amino sequences were rshomder the

corresponding ORF.

23



6. In Silico Analysis
AT-32 full-length cDNA sequence was blasted agathst Human BLAT

Search lfttp://genome.ucsc.eduprovided by the genome bioinformatics site

of University of California, Santa Cruz. It was rpag to chromosome
4q31.21 (Fig. 5). The sequence was searched in EBSliction Site

(http://cbs.dtu.dk/servicesand NCBI bttp://www.ncbi.nlm.nih.goy/ neither

significant homology with known proteins nor no&kiunctional domains
were identified from the peptide sequence. ThetwaetaORF of AT-32 was
analyzed in depth through several predict servétge putative protein
localization is any other one except chloroplasttoamondrion, secretory
pathway (Fig. 6). The predicted protein sequences wasearched

PredictProtein Servehttp://cubic.bioc.columbia.edu/predictprot¢itd find if

has high similar protein function domains with poasgly identified genes,

there was nothing found.

24



chrd cgS1.21) [

] chira I 143165808] 1431668a8] 143167808] 143163808 143163008
5TS Markers oh Genetic (klue) and Radiation Habrid (B1ack) Maps

| ETE Markers [ |
i Your Sequence from B1at Search
| rourZeg

1 UCEC Gene FredicCions Based on Refied, UniFrot, GenBank, and Comparative Genomics

Fefseq Genes
| RefSeq Genes
] ManmaTian Gene Collection FUll ORF nRNAS
Human mEMAS from GenBank
_| Human mREHAS ===
Human ESTs That Have Been Zpliced

| Spliced EETE

vertebrate MUITIZ ATignment & Conserwvation (17 Zpecies)

Conserwvat ion

#_tropicalis
tetrandon
1 imple Hucleot ide Folumorphisms (dbSHP build 1263
| SNFS (1263 | I | | ] [ Ll
Repeating Elements by RepeatMasker
| RepeatMazker | 1 1 O

Figure 5. AT-32 chromosome mapping. Nucleotide sequence ef AR-32

cDNA was blasted against the Human BLAT Sealtip(//genome.ucsc.egu/

provided by the genome bioinformatics site of Unsity of California, Santa

Cruz. It was mapped to chromosome 4¢31.21.
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TargetP 1.1 Server - prediction results

Cpe Technical University of Denmark

### targetp vl.l prediction results
Number of query sedquences: 1
Cleavage site predictions not included.
Using MNON-PLANT nstworks.

HName Len mT P 8P other Lec RC
fequence 387 0.085 0.147 0.883 _ z
cutoff 0.000 0.000 o0.000

Figure 6. Analysis of AT-32 putative localization. We analgzthe putative

ORF of AT-32 in CBS Prediction Sitét(p://cbs.dtu.dk/servicéstargetP. Loc

— means any other one except chloroplast, mitoaimmdsecretory pathway.

RC means reliability class, from 1 to 5, 1 indicattee strongest prediction.
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7. AT-32 is expressed in a various pancreatic carrceell lines.
RT-PCR was carried out using 12 RNA samples indgdRNAs from 8
pancreatic cancer cell lines, human pancreatic elpithelial cell lines, human
YGIC-6, peripheral blood monocytes and bone marmstvomal cells to

confirm the microarray data (Fig. 7).
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Figure 7. RT-PCR analysis of AT-32 mRNA expression in a vasipancreatic
cancer cell lines. Standard RT-PCR was conductied iRNA prepared from 8
pancreatic cancer cell lines, human pancreatic epithelial cell line, human
YGICG6 cell, peripheral blood monocytes and bonerovarstromal cells. RT-
PCR reactions were performed under hot-start ciomditof 5 min at 94 and
then 25 cycles of 30 sec at'94 30 sec at 56 and 30 sec at 72; followed

by a final 5 min extension at 72 The humarf-actin gene was used as a

control to confirm the integrity of the mRNA samgple
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IV. DISCUSSION

Pancreatic cancer is a highly aggressive type ofignency and the
prognosis for disease presenting typically at a kiage is extremely pobr.
Gene expression technologies are increasingly bessgl to understand the
complexities of transcriptional regulation and dygrlation in normal and
cancerous tissues. One important application afethmethods is for the rapid
identification of differentially expressed genes ireoplastic tissues as
compared with their normal counterpdtts.

The identification of genes differentially expreds@ pancreatic cancer
relative to normal tissues provides a basis for deselopment of novel
strategies to detect and treat this highly lethalcer. "

Affymetrix, Inc., has produced the UG-133 GeneCbéised on Build 133
of the human genome. One particular advantage eofUu-133 chip is that
many transcripts previously identified only as exgsed sequence tags (ESTS)
have now been characterized, allowing for a mompehensive view of gene
expression in samples studigdds a result of progress on the human genome
project, approximately 19,000 genes have been iftdhtand tens of

thousands more tentatively identified as partialgfnents of genes termed
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ESTs. Most of these genes are only partially ctiaraed and the functions of
the vast majority are as yet unknown.

In this study, bioinformatic analyses were usedtiaracterize those ESTs
that were found to be overexpressed in pancredimmearcinomas. Total RNA
was prepared from 14 normal pancreas and from &rpatic cancers and
hybridized to the complete Affymetrix Human Genobe33 GeneChip set for
simultaneous analysis of 45,000 fragments corredipgnto 33,000 known
genes and 6,000 ESTs. 532 ESTs were overexprasseohcer tissues and at
least 50 ESTs out of them were identified that wexgressed at levels at least
2-fold greater in the pancreatic cancer cell lifeSome of these ESTs may
represent diagnostically and therapeutically usksfigets that might be missed
using data solely from currently annotated datahaSebsequently, in order to
pick the most relevant candidate genes for a metaildd analysis, full-length
cDNA were isolated and sequenced. To search fatentified cancer-causing
genes, the mRNA expression profiles of pancreatienacarcinoma from
patients’ tissues were compared with the profilesmf normal tissues.
Comparisons of the gene expression profiles betwgmmncreatic
adenocarcinoma tissues with normal pancreas tissumsed significant and
consistent expression changes.

Up-regulated and unknown genes were focused inr dod@ncover new
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genes responsible for the process of tumor formatd ESTs were selected
from this intense screening using bioinformaticslgcand several candidates
were finally chosen for construct full-length cDNA.

AT-32 was identified from human placenta cDNA lilyra(OriGene
Technologies, Inc., Rockville, USA). The target ndowas sequenced and
constructed full-length cDNA. It contained insefté875bp, had one putative
open reading frame. Putative ORF (from bp 72 talBp2) encoding a 387-
amino acid polypeptide (Fig. 4). The predicted g@irntsequence was searched
in several public databases such as NCBI, HumanTBB&arch, SWISS-
MODEL, ExPASy Proteomics Server, CBS Predictiore Sihd Predictprotein
Server. AT-32 was mapped to chromosome 4g31.21 Bignd the putative
protein localization is any other one except chiast, mitochondrion,
secretory pathway (Fig. 6). Neither significant lbdogy with known proteins
nor notable functional domains were identified frtma peptide sequence. AT-
32 was 4-fold up-regulated specifically in pandeatncer tissue, while no
obvious difference or down-regulated in the oth@emhn tissues from genechip
data (Fig.2A). This condition is beneficial to seras a diagnostic marker of
pancreatic cancer.

In this study, we attempted to identify some nogehes that highly

expressed in pancreatic cancer tissues compardd neitmal tissues. As a
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result, one putative novel gene AT-32 was idertifi&he identification of
genes differentially expressed in pancreatic caniercritical to the
development of novel therapeutics and new markedetect this disease at an

earlier, potentially curable stafe.
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V. CONCLUSION

Among 8 ESTs were attempted to construct theirleugth cDNAs which
are highly expressed in pancreatic ductal adenwgana, cloning of full-
length cDNA from an EST was successful. In this vame putative novel gene,
AT-32, highly expressed in pancreatic cancer wasitiled. Even though
further investigations such as northern blot analyQuantitative reverse
transcriptase-polymerase chain reaction, proteipression, and functional
analysis would be performed to know the role ofgpaatic carcinogenesis,
this novel gene may form the basis for the develunof diagnostic marker
or screening method to detect this disease at Hieregotentially curable

stage or may serve as a novel target for drug dpuent or imaging.
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