ORIGINAL ARTICLE

Arg #8X} database?] 715 EfAM QM1
ZA} EJOBM subtracted ¢DNA library©fA]
B2 22 FHR} Hm ZOl

Genes of salivary gland in human gene database and cloning and identification of
novel genes from subtracted cDNA library of human salivary gland

Department of Oral Pathology, *Department of Oral Microbiology and Immunology. Coliege of Dentistry,
Kangnung National Universicy
Yeon Sook Kim', Young Nim Choi?, Suk Keun Leg

This study is aimed to discover aew genes lrom subtracted human salivary gland cDNA library and 1o evalvate the new genes
by the database search using various website touls, We have performed molecular cioning to get new cDNA clones and followed
by Genbank search and in sinr hybridization using human safivary gland tissuc seciions. Up to date, world wide Genbank dalabase
showed 25 unique unknown genes and 366 non-ustique unknown genes of human sativary gland, while we found 26 novel genes
which were nor-redundant in the Genbank search. Among the 26 novel genes § clones were intensely expressed in the acinar cells
of human salivary gland, 7 clones were intensely expressed in the ductal cells, 6 clones were diffusely cxpressed both in the acinar
cells and ductal cells, and 2 clones were intensely expressed in the salivary mesenchymal cells, Meanwhile, 3 clones were
identified their loci in the human genomic DNA through the Genbank scarch. These daia suggest that the 26 clones oblained in this
study are novel ones which are not registered at all in the world wide Genbank, and we thought, so far, there may cxist many novel
genes of human salivary gland remained 1o be elucidated for their sequences and functions.
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of MA #%¢ nucleotide sequence database?!
EMBL Nucleotide sequence Data Library % 2§ s}
WA data library AH]22E A12HE) 2, 1992 <A A}
9] Wl u}e} Eurcpean Bicinforrnatics Institute
(EBI : http://www ebiac.uk/} & 9=o] Agad
A FRE databaseS T-EHEE AFAENA HE
= sk gich

o2 A 19824 NIH? AY2E Los Alamos
2ol P4 GenBankE AA#on] 1988 NIH
o 9% National Library of Medicine (NLM)$]
division® ¥ National Center for Biotechnology
Information {NCBI : http://www bebinlm.nih,
gov/) & AHES hekd ARE AZE + YA H
oI} NIH genetic sequence databasex= 20013 49
A, 11546000 FF 9 HFRAAA &
12,419,000000 7He] @71AEE BistL Aod, 2
ANdeitt A8E 7PAea At dEeME 19861
TR X900 % National Institute of Genetics
(NIG)¢] DNA databank(DDBJ : hitp://www.ddbi.
nigac.jp/)7t AHE AT

7] European Molecular Biology Laboratory
(EMBL), GenBank at NCBI, DNA DataBank of
Japan (DDBJ)+ International Nucleotide Sequence
Database Collaborationd 7Asled ARE W8T
©] © ™ Taxonomy Project, Feature Table,
db__xref Qualifier, Country Qualifier 9} 7+ project
2 g3sly 952 ok e B2 71gelA
% DNA database® T&3le §8 website®E 9
7 Ytk =3 ANE AlxEd 9% g J)F
S B, A5 AEE dEez §5¥ 4 9
A Hdok o] BIAMeAE nl= NCBIOA A58

X Cancer Genome Anatomy Project (CGAP)
database$} toold F2 A3l glMe fHAE
zAsgon, £ d¥ada AFe A gl
subtracted cDNA library ol 4] wAsk A28 f-22}
9t human gene database® £33 ANAHE ¥
BAggth (200191, @A 7] data)

AAE A ZFoA DL cDNA libraryol Al Al
2% cloned 9 W49 coning®] & 4HA Y
b #HI2oE A genomic DNA7ZF 38 BFS|A
3 o9leng 9o 2 (enbank datzbase®] E-8-0]
Sddog a3HY gicy wekd E AFdAE Ab
2o glldM A molecular cloningZ TlE
Genbank database d4¢] #PEE FASIY YOE
A48ty A38<) cDNA cloning® W& 71¢s}
3t o] Wb el oAl grlslyal gtk
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1. CCAP Data HM £

1) FEXE 27| flet =7

Gene Finder (http://cgap.ncinih.gov/Genes
/GeneFinder) : NCBI% NCI databases® %38l
ARE A,

GO Browser (hitp://cgap.necinih.gov/Genes/
GOBroswer) : Abgst AF 9 4-3A4F T9d 75
Vs, AA W diA 38 2 A AR B4E Fel
o] g

Nucleotide BLAST

Genes/SeqFinder) : Nucleotide sequence®] --AMI
g pag

tlo

(htip://cgap.ncinih.gov/

2) cDNA Libraryg 37| Sigt =7

Library Finder (htip://cgapncinih.gov/Tissues/
LibraryFinder) : EST®} SAGE libraries® £3l #
i,

3) REAel Ueig HESY| 28t =7
(

Gene Library Sorter
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nih.gov/Tissues/LibrarvSummarizer) : Singie ¢DNA
library1} library groupolA unique 5 non-unique
genes A48},

¢DNA XProfiler (http://cgap.ncinih.gov/Tissues
/xProfiler) : 5 712] cDNA libraries Abo)d] &4=}4
g v w ko)

Digital Gene Expression Displayer(DGED) (http://
cgap.ncinih.gov/Tissues/GXS) @ F 712] libraries
Apolell fRzF Y kel #oAg e,

SAGEmap XProfiler (http://www.nchinlm.nih.
SAGE  (Seria
Analysis of Gene Expression) libraries Abe)e] -&-#
A WS vy,

SAGEmap vNorthem (http://www nchinim,nih,
gov/SAGE/sagevn.cgi) - SAGE tagsE #alsly
At A e g

g0v/SAGE/sagexpsetup.cgi) :

4) HMH BAE A8 =F

Mitelman Databaseer (http://cgap.ncinih.gov/
Chromosomes/Mitelman)} : CGAP7} 7938 Al ok
M E2] chromosomal breakpoints S42F A To|th

Recurrent  Abemrations {http://cgap.ncinih.gov/
Chromosomes/Recurrent Aberrations) : CGAP7} 7l
gl QP X9 Recurrent Aberrations 74 Zto]
tt.

FISH-mapped BACs (http://cgap.ncinih.gov/
Chromosomes/CCAP__BAC_ Clones) : AFY 3
Zte] BAC clonese] W] |44 AEE ATk

Expression-Based SNP Imagemaps (http://
Ipgncinih gov/html-snp/ts htmi) : ¥3 G44A) 2F
of Wz} SNPsE A4 gk},

Genetic and Physical SNP Maps (http://lpg.nci,
nih.gov/html-snp/imagemaps.html) : SNPsE& &o)
Bk g o] 98 AR FRE AT

GenMap99 (hitp://www ncbinlm nih.gov/gene-
map99/) : International Radiation Hybrid Mapping
Consortiug %3l 35000bp BT} 2 AlY 4204
FAAE A,

5) Singie nucleotide polymorphism (SNP)Z 37| 2
[y
Expression-Based SNP Imagemaps (http://Ipg.
ncinih.gov/himi-snp/ts.html)
Genetic and Physical SNP Maps (http://Ipg.
ncinib.gov/himl-snp/imagemaps.html) | SNPs&
gl Bl R o] S13 AR ARE AR

o}

2, Subtracted cDNA library H|Z}

3918 gAMA AL o 1g9) 2HE EWd]
u}ghA guanidine thiocyanate £¢) (4.0 M GTC ,
01 M Tris-Cl (pH 7.5), 1% p~mercaptoethanol)
of ¥ homogenizeAl71 & phenol-chloroform-
isoamyl alcohol (25:24:1)& Yo 42 =
15,000rpmell A 20%-7F centrifugedtel RNAE 93}
Hog Felshsict

127 cesium chloride-EDTA &9 {478 M
CsCl2 in 100ml DEPC water, 001 M EDTA (pH
70))= ©o]83 ultra centrifuge (32,000rpm, 24
hours) WO o]A}H 07 443 RNAZ drh
o]#A U2 total RNAE Oligotex (Qiagen, CA,
USA)E o234 mRNAE ZA&s9rh o4 &
H mRNA 5uwed o243, MMLV reverse
transcriptase {(Stratagene, CA, USA)E first strand
cDNAE TE%99 RNase H(15 U/ul)% DNA
polymerase 1 (9.0 U/l )& ©]28) A second strand
cDNAE A&t M Al gloaloy AL
cDNAE subtractiond}?] $3] RHEK (Rhesus
Human Epithelial Keratocyte, NIH, USA) A%
= T8 WA 2 WO mRNAE $&3)
T double strand cDNAE A28}tk RHEK A Z
9 cDNA®] Klenow (NewEngland Riolabs,
Hertfor-dshire, UK) E4E o2& A JUTP-
digoxigening labelingd DNA probeE A2g &
Arete] Elelal ZFoA] e cDNASE ¥HEAAN
hybridization A|ZIth 28] % biotine] £ 9= anti-
digoxigenin A (Boehringer Mannheim, GmbH,

1070 chErkiztol AFRiEIx] #as F12E 200}




ORIGINAL ARTICLE

Germany)Z ¥H5A1Z] Fol magnetic particle®] &
o] 9l = streptoavidin (Boehringer Mannheim,
GmbH, Germany)S 2 ETAE FAA7 T
magnelic chamber Y94 RHEK AE3¢ DNA
probed] hybridization® cDNAE AAsGT: ol%
A 9L subtracted double strand cDNA 2 &S
pfu DNA polymerase (25 U/ )E o] &3l
blunting A1Z3.2™ EcoRl adaptorE £9 % EcoRI
adaptor H $i & T4 polynucleotide kinase®
phosphorylation A7 2, TAl cDNAE Xholo =
digestA] H T} (Stratagene, CA, USA). ¢] ¢DNAT
T4 DNA ligese(4 U/W)E o|-§3lIA Uni-ZAP XR
vectoroll ligationAl 2w Vectors packaging
exiract {Stratagene, CA, USA))] packaging A 74
Lambda phages 42 XL1-Blue MRF AH|E4]
A AAM agar plated] A plaqued] WS ls}
A=

Cloning %! Sequencing

o] Wio® dojd cDNA libraryellAd] 8%
A7l H8he, SOLR strain (Stratagene, CA, USA)
9] M E2 Exassist helper phage (Stratagene, CA,
USA)2] ESCF in vivo mass excisions 35t
At o|u] X-Gal {Sigma, SL, USA) g-&o] 95
A Eekd 224 Wz 98 E2YE FHIA
ampicillin-LB brothe] #jekatsicy, E5 200 <]
cDNA EF8< 4%or S8 WdE Ad2 resin
bead (Promega, WI, USA)E o]&d# cDNAE
EFee SohAv|ER RSt EE¥E (DNAE
polymerase chain reaction(PCR) 8.2 A= cDNA
A71E g F GrINEE FAHEET 8714 E
2 ALF-express {Phamacia Biotech, CA, USA) 9]
auto sequencerg ARESA #E2 F714Q Mg
A FEE 97M €& sequencing ZEFH=
NCBI{National
Information) €] blast search program= E3}o] §-A}
A AAZ s, fAlg AAelA vRkEA §4
AAZ FeE cloneE RNA in situ hybridization

Center for  Biotechnology

< Ast7] fgte] Atk

RNA in situ hybridization

2391 Bt Al 2R g A gEE HAAL 4l
8 FAE 4% FA paraformaldehyded] FAA 7]
¥ RNase protection® ¥WHOZ paraffin block$
AZstRen], 4m FA9 ®uld HHUE slanized
Sl SololEd Raksle] HaEtgith RNA in situ
hybridizationo] A}-&5+& RNA probeE AZ3}7] ¢
sled, RNA in vitro transcription ¥H22 A|Z <0,
DNA template 64, 10Xbuffer (400mM Tris-HC,
pH 79 at 25C, 60 mM MgCl2, 100 mM DTT, 10
mM NaCl and 20 mM spermidine) 24, RNase
inhibitor 14, NTP (DIG-UTP) mixture (10mM
ATP, 10 mM CTP, 10 mM GTF, 65 mM UTP,
35 mM DIG-11-UTP, pH 75 at 20C) 14, T3 &
+ T7 RNA polymerase (20u/ul) 248 DEPC
HOZ 2009 §3& 9ol EFsld 37CelA 2
A7 FF WEAIT F formamide &9 2005 7t
3o -20Cell B354t RNA probed) ALHE 2
A8kl Sigte] Bfg gk3F FolA] < 20 E 1%
agarose gel®] Z7] 4F35t4 bandE FAFSFATE T
28 dE 2EolEE xylened] 2087 Hof ¥
& AASET 100% ethanold| A5E 90, 80, 70%
ethanol7}A] 284 #3471 & DEPC HOZ &%
§ PBSEYoE SEL AFeyh dEE 45
(10 mM Tris-HCL 5 mM EDTA)] proteinase K
& (001e/d )2 ol A2AM 1587 ¥HgA17
& 4% vparaformaldehyde Sdem A20A 105
b AZA A7 E 02N HClIE9 02 A4 108
2ot uh2-AA WAlA4 alkaline phosphatase® £
A

DEPC H202 A3 PRSLHU O E 584 23] &
AFl & 01M triethanolamine (TEA) &40 2 10
27 BF2AIF 2, 025% acetic acid’t %&E 01M
TEA 4402 A2dA 1097 ¥gAZHoH,
DEPC H.0E2 EE3 PBSE 554 23] Ao
50CE o¥® 1004 ¢ hybridization &  (50%

DSkl ArE X Haod Hize 2001 1071
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formamide, 10mM tris-HCl pH 7.6, 200ug/m
tRNA, 1X Denhardt’ s solution, 10% Dextran
sulfate, 600mM NaCl, 025% SDS, ImM EDTA,
DEPC H:0)ell 541 ¢ RNA probeE 715l & %3
floll 713 AZA SR hybrislipl® HYAA
55C chamberd| A 12417} F9t hybridization A%
o} S0CE o¥H 2xSSClsodium chloride sodiurm
citrate) -50% formamide &2 olA 3087 WHEAJ7]
& hybrisipg AASE A S0CE og#H 2x
SSC-50% formamide £-<dolA 3087+ WhEA|H T}
DIG 1 (0.1M Tris, 015M NaCl, pH 75)&0 &
I7CAA 3087 9124171 & blocking reagent”} &
o gi= DIG 2 (0.1M Tris, 0.15M NaCl, 2%
blocking, pH 75) &2 d&oA 2417k gt ¥
SA#HG, JF9 £9& AAI anti-DIG
antibody ( Boshringer Mannheim, GmbH, Germany)
& DIG 1 &9l 1:100028 3A8le] HLoA 2
A ZF wbEAZ T 282 DIG 14902 3084 43
A &2 BCIP-NBT(5-bromo-4-chloro-3-indolyl
phosphate - nitroblue tetrazolium salt ; Kirkegaard
& Perry Lab, MA, USA)E A2el|A 2087 4
ANZAT, o] Y F DIG 4 (10mM Tris, ImM
EDTA, pH 75)&922 1087 FAle] 28
ZAAZY & glycerol gel {(DAKO, CA, USA}E &
st} RNA in sifu hybridizationo A 2&x oF
Autgo] AxE= Image Pro-4.0 (Media Cyberne-
tics, MA, USA)9 G4 B4 A2l Fopo %A

e =g Eoeigink

A+ &

Human gene database ZiAH

1. Library finder

el BfA oDNA libraryE 8e18b7] sk,
Library Finderg ©|£8l9 EE EST librariesE 7
A8 A3z} normal human salivary gland library 3
groups {UniGene Library ID : 141, 488, 753),

carcinorma, human salivary gland library 2 groups

{UniGene Library 1D : 4,875, 6,362), uncharac-
terized human salivary gland library 1 group
{UniGene Library ID : 5,022)¢] AT}

2. cDNA XProfiler

HAo| Al2k EF4M (normal human salivary gland)
¢DNA libraryS1} EfHM 2kE9| (carcinorma, salivary
dand) cDNA fibrarySel RAAF &5 Him

1ID:141 (14 sequences), 1D:488 (102 sequences),
ID:753 (11 sequences) E& AAQ] Alg gladA
cDNA library$t ID:4875 (NIH MGC_ 59, 9,855
sequences) ¢ ID:6362 (NIH MGC_ 102, 1,277
sequences) 59| ElA 2k=29] cDNA Lbrary®]
A2 A8 ¥ 78 7] 98] cDNA XProfilerE o] &
alo] AAZ 3= Table 13 729l & A4k
Al glH A cDNA librariest} ElA @+59] DNA
libraryol @ 2R 8= &8xE= 268 (known 1,
unknown 25)°} A%t (A or B, unique). I 2o
A4 A el cDNA libraryld BRI oFE
cDNA libraryel] EA)8ke fAAES BF 2539%
(known 2,173, unknown 366)¢] ¢18itt {A or B,
non-unique). Aol ARE BlHA cDNA library
Eleliid o= cDNA librarye] 2502 ZF 8= &
AA= 3%9] non-unique known geneE°] UUTH
(A and B, non-unique). 4¢] Al3 Elel4 cDNA
libraryel M5 A5 E 4322 15 (known
PRB2{5$80905) )=0] 911tk (A minus B, unique).
42l Alg Bl cDNA library 9} ThE libraryol
e EASAT, etdd dF cDNA libraryel A&
UARA] Y= FAAE 174 (known 16, unknown
)o] ATt (A minus B, non-unique). EfH &
% cDNA libraryel A5t 2AEH = FHA= 6%
(unknown)©] AT (B minus A, unique), X
Efll A ok= cDNA library$} T} libraryol A= &
7S AgE A A el cDNA library ol A&
HALA 2 FAXE BEF 25224 (known !
2,154, unknown . 365)°] %1t (B minus A, non-

unigue).

—
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Table 1. Comparison of gene expression batween normal human
salivary cDNA library and salivary carcinoma ¢ONA
hbrary by XProfiler

- Unaqua Genes S Non Umque Genes

Subset

: Known : Unkr_low_n e Known - Uﬂknewn
A 1 a 18 1
B 0 25 2,157 365
AorB 1 2 2,173 366
Aand B ¥ 0 3 0
A minus B 1 0 16 1
B minus A 0 25 2,154 365

A normal human salivery gland cDNA fibrarles, ID:141 (14 sequences),
ID:488 (102 sequences), ID:753 (11 sequences}

B : carcinoma, salivary gland cDNA fiorary, [D:4875 (NIH MGC__59, 9855
sequences), 1D:6362 (NIH MGC__102, 1,277 sequences)

AlZh EJ4M cDNA fibraryS 2t ARZE AZIM (human
prostate) cDNA lbranyS2| SEA} Wil d|m
ID:141 (14 sequences), ID:488 {102 sequences),
ID:753 (11 sequences) % 5702 AFY EldA
cDNA libraries®} 1D:138, 1D:319 (LNCAP cells),
ID:716 (Barstead prostate BPH HPLRB4 1)
2617019 Al HEA cDNA librarye] 882 uks
£ v)Zsl7] 18] cDNA xProfiler2 o]&3te] A4
& A Tavle 29 24t F A g A
cDNA libraryt: A AHAl cDNA libraryo 2t &
At AR 1425%F (known 8, unknown
1,417)¢] 431t} (A or B, unique), I 93¢ AMg €}
o A cDNA 1ibrary‘—’r Atk AYA cDNA library ol
ZA3s FAAELE % 155055 (known 9,688,
unknown 5817)¢] U2t (A or B, non-unique).
A Bl cDNA library9h A AYH cDNA
librarye] HFE02 ZAde FHAAE 2255
(known ; 2011, unknown : 244)¢] 219t} (A and
B, non-unique). A% B4 cDNA library oA gk
ARE 435 26 Z(known : 1, unknown :
25)0] A% (A minus B, unique). A gdA
cDNA library2} o2 lirarydl e SAHA T A}
# AHAH cDNA librarydl e 2AHA $= 4
A 284% {known 162, unknown 122)0] 9i9izh
Ab AHA cDNA

iy iy

e ojd

(A minus B, non-unique}.

libraryo Aul dAg = &

7, unknown : 1,392)0¢]
Algt AYA cDNA library 9} th&
libraryol = @ AR AT, ALY gldAH cDNA

A= 1,399 (known ;
3}.3174 (B minus A,
unique), 121

libraryo e AL = FHAE TR 12 0665
(known : 7,515, unknown ; 5,451)¢] gtk (B

minus A, non-unique),

Table 2. Comparison of gene expression between human salivary
cDNA library and human prostate gland cONA library
by XProfiler

' 'Non ~Unigue Genes:

ST Know  Kiown Unkeown
A 1 25 2173 366
B 7 1,392 9,526 5,695
AorB 8 1.417 9,688 5817
Aand B 0 0 2011 244
A minus B 1 25 162 122
B minus A 7 1,392 7,515 5,451

AT human salivary gland cDNA libraries, 10:141 (14 sequences), ID:488
{102 sequences), ID:753 (11 sequences), and other 2 (ibraries.

8 : human prostate ¢DNA liorary, 1D:138, 1D:319 (LNCAP cells), ID:716
(Barstead prostate BPH HPLRB4 1), and other 253 libraries

A2H EJOEM oDNA libraryS3H AR SM(human

mammary gland) cDNAfibraryS2| gene expression2|

H|m

ID:141 {14 sequences), ID:488 (102 sequences),
ID:753 (11 sequences) =2 57018 Aty gloA
¢DNA library$F ID:634 (NCI__CGAP_Br7, 379
ID:726 (NCL_CGAP_ Brld4, 1277
sequences) % 906702 A} f41 cDNA library9
A THE vLsy] 3k cDNA xProfierg ©]
£alo] A%l A= Table 33 ZYd &, A
ElA cDNA librarytt AFE -4 cDNA libraryel
o ZF 3= FARE 4892 (known 11, unknown
478)°] ATt (A or B, unique). 71 9ol A}gh B
A cDNA library t A3 -4 cDNA librarydl] &
Asle FAAES ZF 13937F (known 9405,
unknown 4,532)¢] 2%t (A or B, non-unique),
At Bl cDNA library$ AFE -4 cDNA

sequences),

CHER T A2 X] Mi30F Ai2E 2001 1073
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librarye]l FEO2 ZEAde FAAE 2219%
(known ; 1,978, unknown ; 229)0] U th (A and
B, non-unique). AHE EF4A cDNA libraryo) Aok
AR = §FHAAE 265 (known @1, unknown .
25)0] AUATHA minus B, unique). AFgE Bl A
cDNA iibrary 4 o2 libraryol M= @AZA T A}
& 4 cDNA libraryll A& SHEA @ f344
= 3322 (known 195, unknown 137)¢] g1l (A
minus B, non-unique), AFY f-4 cDNA libraryell
Mt BAEE fFHAAE 463F  (known ; 10,
unknown ; 453)0] YL} (B minus A, unique).
8|3 AFY $4 cDNA library®} U2 lbraryol A
= LAEA, A el A cDNA librarydll A& &
AHA] e FHAAE EF 11416%F (known !
7,232, unknown : 4,166)¢] 9%t (B minus A,
non-unique}.

Table 3. Cemparison of gene expression between human
salivary ¢DNA library and human mammary giand
CDONA library by XProfiler

0 Unique Genes - Non-Unigue Genes
Subset o S
¢ Known  Unknown  Hnown  Unknown
A 1 25 2173 366
B 10 453 9,210 4,395
Aor B 11 478 9,405 4,532
Aand B 0 G 1,978 229
A minus B 1 25 195 137
B minus A 10 453 1,232 4,166

A human salivary gland cONA libraries, 1D:141 (14 sequences), ID:488
(102 sequences), ID:753 {11 sequences), and other 2 libraries

B : human mammary gland cDNA brary, 1D:634 (NCI__CGAP_ Br7, 379
sequences), (D:726 (NCI_CGAP__Brl4, 1,277 sequences), and other
94 libraries

AR F2IAM cDNA libraryS1F ARE FM (human
mammary gland) cDNA libraryS2] SAAL W B2
ID:141 (14 sequences), ID:488 (102 sequences),
ID:753 (11 sequences) £2 Alg AFA cDNA
library$F  ID:4875 (NIH MGC_59, 93855
sequences) ®} 1D:6362 (NIE MGC__ 102, 1,096
sequences) =, 90671¢] Al $4 cDNA library 9

A2 wdL vTE7] 98 cDNA xProfilerg ©]
g3l A% A3s Table 49 Z2%th &, Alg
ZAEM cDNA libraryt} AFY 2419 cDNA library
Aut =AEE FAAE 18872 (known 18,
unknown 1,869)0] 9%t} (A or B, unique), 1 £
of Al AEA cDNA libraryt A $41 cDNA
libraryell EA|8Hs FraAE EF 19210F (known
10,930, unknown 8,280)¢] ATh (A or B, non-
unique), Ab YA cDNA library$t AH #4
cDNA librarydl| 7t 2202 &8l FAAE 555
(known ; 1, unknown ; 24) 2] unique 3% 813
(A and B unique), AF¢ AHA cDNA library 9+
A -4 cDNA librarye] 2202 EA5Y 2
library ] M= AR = F3A= 95665 (known !
7804, unknown ; 1,762)¢] 2U%tt (A and B, non-
unique). AFE AHA cDNA libraryel A5 27 ==
L A= 13992 (known . 7, unknown ; 1,392) 9]
219ith (A minus B, unique). AFE AHA cDNA
library 9+ T2 libraryoll M= SRR 9k Al fAl
cDNA librarydll A& SAEA @ FAAE 5630
Z (known 1,721, unknown 3809)¢] 2%ick (A
minus B, non-unique). AFE F41 cDNA library]
A gAEE fFEAE 463F  (known 10,
unknown : 453)¢] 22tH (B minus A, unique). .

Table 4. Comparison of gene expression bhetween human
prostate gland ¢DNA library and human mammary
gland ¢DNA library by XProfiler

. Unique Genss ~ Nen-Unigue Genes

Subsset
Rnown Unknown Known Unknown

A 7 1,362 9,526 5,595
B 10 453 9210 4,385
Aor B 18 1,869 10,830 8,280
Aand B 1 24 7.804 1,762
A minus B 7 1,302 1,724 3,509
B minus A 10 453 1,405 2,609

A human prostate cONA fbrary, 1D:138, ID:319 (LNCAP cells), ID:716
(Barstead prostate BPH HPLRB4 1), and other 259 fibraries

8 : human mammary giand cDNA library, ID:634 (NCI_CGAP__Br7, 31
sequences), D726 (NCI_CGAP_Brid, 1,277 sequences), and other
904 libraries

1074 CHERL|AEEIX] 39 Hi2E 2001
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2|2 AL -4 cDNA library 8t o libraryel A= ERo|HT o] FA ESF] heterogeneous nuclear
LAR AT Al ARA cDNA lbrarydias &z ribonuclearprotein ¢ (HNRPC;  NM__004500,
HA ge fAdAE BF 40142 (known ; 1,405, NM_ 031314)= A4 AR Bl A cDNA libraries
unknown ; 2,609)¢f 20%1tt (B minus A, non- ol A Hr} gladM ¢E DNA libraryel X ¥l1¥s17
unique). HAET ¥, FAU AE 99X DNA
librariesol] A= W 52 2 retinoblastoma binding
protein 7 (RBBP7 ; NM_ 002893)#} calmodulin 2
oA ALgEE Al AR EllA cDNA library  (CALM2 : NM__001743) ¢ @3e] gdd <&
s ghol A &= cDNA libraryolAl, Z42e] §3AF 2 cDNA lbrarydl = @A s 2715900
o] AolE dolR7] 918 Digital Gene Expression

4, Digital Gene Bression Displayer (DGED)

Displayer (DGED) ZA-& Al 23 (aF 0, 5 At EFMOL subtracted cDNA fibraryOfl Al A
01) Table 59 7Fgt} 2 Aakel wlelA cDNA 22 SHEKIC| ZiAH

libraryell A 713 o] whamE GaA= HTNS (43 A2 Bl A9 subtracted cDN A liorary o4 12
A) olglom 2w o WAHE SAAE BE 14 200709 clone sequencing 3 3 Genbank 7148

Table 5. Comparaison of gene expression between normal human salviary giand ¢BNA library and salivary carcinoma cONA library by
Digital Gene Expression Displayer (DGED) (H4: 0, 0.1)

Subset :_. :1.... : -:;_G.en‘e_ Némé"_--' : : . :Accéssidn:: R leranes . Sequences Seq OdFlS Ch;sqr
H‘FNS histatin 3 NM__000200 2 0 43 0 NaN 0,00e+00
HTN1 histatin 1 NM__002159 2 0 17 | NaN 2.24e-297
STATH statherin NM__003154 2 0 1 ) NaN 4.83¢-193
PRBI proling-rich protein BstNI subfamily 1 NM__005039 2 0 4 0 NaN 2.1%e-71
PRHZ profine-rich protein Haelll subfamily 2 NM_ 005042 2 0 4 0 NaN 2.18e-71
PRB3 profine-rich protein BstNI subfamily 3 NM__005249 1 0 4 0 NaN 2.1%e-T1
PRB2 preling-rich protein BstNI subfamily 2 580805 2 0 3 0 NaN 5,43e-54
AMY1A amylase, alpha 1A NMV__004038 1 0 3 o NaN 5.43e-54
FLJ20073 hypothetical protein FLJ20073 NM__017654 1 0 2 ] iNalN 1.42¢-35
- ESTs AVIST530 1 0 2 0 NaN 1.42e-35

LUM lumican NM__002345 2 0 2 0 NaN 1.42e-36

AMY2B amylase, alpha 2B NM__020978 2 0 2 0 NaN 1.42e-36
NCALD neurocalcin delta NM_ 020122 2 G 2 0 NaN 1.42e-35
DKFZP4 )

L1071 potassium channsl moduatory factor NM_ 020122 1 H 1 0 NaN 421e-19
PRH1 proline-rich protein Haelll subfamily 1 NM__ 006250 ] 0 1 0 Nal 421e-19
CAE carbonic anhydrase Vi NM__001215 1 0 1 0 NaN 4.21e-19
AMY2A amylase, alpha 2A NM__ 600699 ! ] 1 0 NaN 421e-19
BAT1 HLA-B associated transcript ! NiM__ 004640 i 0 1 G NaN 4.21e-19
JTvi1 JIV1 dene NM__006303 i 1 1 1 80.47 4.47e-10
HNRPC h.eterogeneous .nuclear NM__ 004500 ] | p 7 954 2 £76-04
ribonucleoprotein C N 031314
RBBP7 retinobiastoma-binding protein 7 NM__002893 1] 1 G 244 0 1.62e-02
CALM2 calmodulin 2 NM__001743 0 1 H 223 0 2.04-02
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Az, olZAM 7087} olu] LA AR, I} ol oA 23d]2] FAATL Alge] ":3}‘3]1”0“ 5
1 FR/e BF 27%019, vHA 13089 47} s wEENA Zb7] B4 erald AxE ] 3y
£ non-redundant gene® ® P& AU (Table 6.), okrbS. B9tk (Table 7).

5|

%l

Genes with unknown function

A FAAE FolA ofF I 750l H¥AA
el A-2 13084 nonredundant genes AR okl 715d Ud A3 e gt}

o] gl d FA ) A in situ hybridizations § 4 1) C76-007 : Homo sapiens chromosome 19,

6 In situ hybridizationS E510{ ZE251H0 &€
= MZ22 SEAS HA

-

Table 6. Molecular cloning using the subtracted cDNA library of human aduit submandibular gland

Genes {numbers) clones

“histatin 3 (14) C75-015, £75-023, C75-024, C75-031, C15-044, C75-050,
C75-052, C76-016, C76-021, C76-024, C76-35, C76-042,
£76-045, C76-056

*histatin 1 (9} C75-003, C75-008, C75-017, C75-042, C75-043, C75-047,
C75-011, C16-040, C76-053

*proline~rich protein Haelll stubfamily 2 (4) C75-004, C75-051, C76-009, C76-046, C76-049

*proline-rich protein BstNl subfamily 2 (2) C75-012, C75-046

*proline-rich protein Haell subfamily 1 (1) C16-027

lacrimal proline-rich protein {1} C76~052

myosin heavy chain {4} C77-040, C77-052, C77-081, C77-086

*statherin {3) C75-001, C76-033, C76-037

cystatin S {3) C76-004, C76-010, C76-039

highly basic protein (3) CT16-003, C76-023, C76-044

collagan type 1, @2 chain (2) CT7-075, C11-122

cystatin SA (1) C75-018

mucin (MG2) (1) C76-002

prolactin inducad protein (1) C75-002

RIG like mRNA (1) C75-016

prostate binding protein{1) C75-019

*carponic annhydrase V(1) C75-G20

lamkda-immunoglobulin constant region complex (1) C75-048

immunoglobulin lambda chain variable region {1) C76-036

proteasome (1) £76-008

ubiquitin {1} C77-039

heat shock protein (1) C77-133

¢-mye oncogene {1) C76-015

PTDOI7 mRNA (pituitary tumor gene) (1) C76-014

synaptopodin {1) C75-034

Homo sapiers chromoseme 19, BAC CIT-B-393i15 (BCa01323) (1) C76-007

Homo sapiens chramosome 17, clene hRPCI050_ D 4 (1) C7e-012

non-redundant genes 130 cases

Total 200 cases

* T2 Table 52 DGED HMHM LIEI S8XE BAE
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Table 7. Novel genes from human salivary gland cDNA library

clones positive reaction positive cells
G75-005 diffusely positive ductal and acinar cells
C75-007 strong ductal, acinar cell
C75-008 marked acinar cell

Ch-029 slight ductal celis*

C76-001 strang acinar cells*

Cis-0i8 weak acinar cell

Cis-022 maoderate ductal cells*

C76-00 strong acinar cell

C6-032 slight acinar cell

CTi-046 weak ductal and acinar cells*

C77-048 strong
C71-049 strong

mesenchymal cell
ductal and acinar cefi*

CT1-050 weak ductal and acinar cefis*
C71-053 weak ductal celis®

CTI-055 strong acinar cell

C77-057 rarked mesenchymal ¢zl

C17-014 weak matrix protein, ductat cell

C77-085 strong ductal cell
71088 weak acinar cells*
CT1-091 moderate ductal cell
CT1-092 strong ductal, acinar csll
cr-121 weak ductat cells*
CT-124  s*ng acinar cells*

#Results form in situ hybridization

BAC CIT-B-393i15 (BC301323)¢|%17 Abgt
Bt ) & @ A Ee oFg Fguhe-g
Btk
2) C76-012 : Homo sapiens chromosome 17,
clone hRPC1050_D__4, 9107 Abg Bt 4 9]
E@A e B Fd S BiTh
3) C76-0238} C76-044e ELF FAARA
Homo sapiens 23 kD highly basic protein mRNA ©)
AL AF B4 B3 ¥ A4 dnhgoz
PRESE s

ol o] Akt Ede] Fxs 2EHE A
2 A dste] human gene databaseE 749
A3} 23 cloneE0] MEL FAAUL, 3 clone
AVl genomic DNAO] 138k gax 4z
ol o}& 1 rl:o] WHEA A L $ARlo|T}

rlo rgt

g Z

deo] +7 Wl 75 73 7IAE g 75
ot olE A4S Eelse AdEE 7)E, 24
9 FAES T8k 715 T U AT e
A 1, P AeE BEse sy 2 A4
H By 715g SN £ 508 e ok
Stk whelA F2olE ALY Bl FAzbel o
F wgol FFEHA AL AU oy GAEe] ¢
ato] Tk SR A FRAAE EAFHY X
T Yed, 9oz gl ] oA g A
& e il ds dddtA cross

£51A F3 A oE
linked Ho] HAE7] wFo] eleie] o)y EAT
SEF AYE g ¢ gadde] A4 HAg &
Aal7] ofPrh e B AxAEL Akt g € g
PHANAM B MEL FAAE AN Y3
of d#Ee BA4 AERH] G478 FYgon W
A€ AL FHAE dA7A ¢l Genbank
databaseE F3dl frAbd LR MER 7154
TR 7HsE B A8 Al AR 2y
Al 3} SiT.

#A71A GenBank databased] +EFH el
9 ¢DNA librarye g ME HI AT
XProfiler9} DGED HMf< ZF 2 Z ynique
non-uniqued}A] EeHE AL
g, XProfilerd] A+ 1
& HE #@ FHAAE Fol d £ g}

= FHAE NPz
2 Zo} ¥l 4 29T Genbank databased]y= A}eh
o] Bf A cDNA fbrary7b F4 eldd 9 gldia
FxAY dfbraryt W FA EAMH =3
{(uncharacterized salivary tissue) library & E3Hs8le]
BT 6 7] 3lon, o]EdA BE 2585%F] FAA
7F 7155} vl (known ; 2179, unknown : 406).
olo] ¥al Al# AHAM cDNA libraryE 261709
libraryoll 4] E5 16,6202 #2:4}F (known ; 9,533,
unknown ; 7,087) &, AHH H4 cDNA library &= 906
79 libraryollAl 5 14,0689 §47) (known :

(=W

o

&

e -\Zr
2
2!
HE
e
fo o 3% Ay £l rir ofy

[
-

1

2,
|o
=
I

L3
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9,220, unknown ; 4,848) & 71583 3Uth XProfiler
Ao mhEd, Algre] gl cDNA libraryol| Al 2
g 21749 dER fAA sHEde 201154
A7} AFge] YA cDNA lbraryd A& 275
™, 197859 A= Alee] §41 cDNA libraryell
ME $AEE FAM e Holi 9311:]'

FHH, Abge] Bre s z“'a”‘* o] A =49
A A& cDNA library®E # 3 7&‘} ]-JP‘ o1}
AEA g f4) Eolﬁb’ﬂ Axl= f4AF 7HEH
di M2 FUdsA gdEHe 449 FE 74 2
el ztzh FolslA LPHE "rrl_z} 7t AN B
ZAOZ el o] Genbanke] 715H fdAE
o] A Z AEL FHAE 27 8o dAHAR
AF wgoez 2 fHzEe] 715EH U7 &
o7|= AT, olFx olF dHAo fAldle
AR e FAAE] AFE Bol dve As
o gk},

z3 glde) gHd /AR 20F 7he 1159
A2} {alpha 2A amylase, alpha 2B amylase,
proline-rich protein Haelll subfamilyl ®&)7} A
Ao 4#EA fAR F 8377FA HAHT YL

frae 4Ed /KPR F 6317F 7tEHCME
el e g FAA 650] ngs] ot o]y
g $x= Abge] AAF el A cDNA library 2] data
7t w7 ALHOR FUE ALk oAtk
&9, el Al et A cDNA libraryo] A &2
Az 20% 7 752 EAe APl Al
o] A4} okata 2F oY E gldd cDNA library
9] cloning A2 Genbank 745}l ol 27£2|
DA FAA T, P dPAdM Az
8 Bl A cDNA library9l 4 E histatin 37} 1472
7H wo| &A89o ), histatin 1, ThFE typed]
proline-rich protein®] 71 thgo 3 Woj HAgoR
W DGED #4% #A% #xE Ho FUH
(Table 5, 6),

Yake] APdelA A 2gl Alghe] B4l cDNA
library &) cloning A3, FAMo| gl 7oz &9lg
€ A B £

o X HE

==

l" Lu]

ns

LA

p=

S A2} (non-redundant gene)
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Ao AZF in situ hybridizationS 3te] AlEe] 4l
Mol ZxaA 239 E 23%9 FAAES 4oL
™, o] non-redundnat H+AAES F7MES £ A
T-ol Z1&% Wi ko] EST blast search,
XProfiler @ DGED ¥hd Eo7 AA% Az £ o
Fo| A ol 23Fe] SAANEL o}E Genbankl
world wide gene databased]| 7)E2EHA] & M2 E
FAANE ek

Virtual Northern Z4& Za] AAz=25 ¢
oA Zo] HEEE A M FHAEE
Aol BHEE R, AFARE AT F
A E AL, BE AR FIE EYE T S
48 AN 12 AdEn gk g2 E 9T
oA AL 23F9) AR A A7IME A8
Northern blot Z3& Virtual Northern 743 722
e P AFo|r), TE, ol A A lAM
2 ATAESE ogy e BAHES Ak
A7), Genbank databased]|= A ElYH cDNA
library7} A YA cDNA libraryt} H4 cDNA
libraryo] 3] wl¢ H2 A7 HA 0 gtk o
AL A, Abgre] A4 el ¢DNA library 9] 7]
Z2¢] data7} T2 71 23 ¥l AgE
Z5 Aglolu, A9 #8F databasew o} 2R
Aol Ao vepdar® E3 AFEe] el e
SAGE libraryt}, A# e zhe] Aol o] 2ol
239 library® o}4 dataz} §l9ck €4, Salivary
Gland Library(ID:5022) 2] 7%, 287 sequences, 31
Z9] f31A AR7 B 51131—!", 24 ARl ¥
A grolA data® AE-87)e of#lgol vk w2t
A, databankd] dataZ £ wo]= EE AHE A
g3 WM TEHOE AEE § SlA o @
Aol AA, RE galivary gland library?} non-
normalized AVERSl ZA9-o|EE data AREof A|gke]
gt} o2 pormalizedd data® SHFHWU"® Ko}
2E5A AT F g Aot

AEZoE B A1E Edlo A2 N2E FHA
238 ZoE 8cloneSo] A4 Lol F3HE g
2% BET 78l TEAE, sdiE A B =
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