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Abstract fied (8), and a similar family of 15—-20 KLKs has been found in the rat
genome (9). Three humatLK genes have been described: PSA (or

By using the positional candidate gene approach, we were able to KLK3; Ref. 10), human glandular KLKKLK2; Ref. 11), and tissue
identify a novel serine protease gene that maps to chromosome 19q13.3— ' i ’ . ' ,
q13.4. Screening of expressed sequence tags allowed us to establish thg)ancreatlc renal) KLKKLKL, Ref. 12). The mous&LK genes are

expression of the gene and delineate its genomic organization (GenBankCI,UStered in groups of up to, 11 genels on chromosome 7, and the
accession no. AF135023). We named this geleK-L1. Another group, by distance between the genes in the various clusters can be_ as small as
using a subtraction hybridization method, cloned the same gene and 3—7 kb (8). All three humarKLK genes have been assigned to
named it prostase (GenBank accession nos. AF113140 and AF113141)chromosome 19q13.2-19q13.4 (13). New members of the human
Here, we describe the precise mapping and localization of the prostase/ KLK gene family include protease M [Ref. 14; also naragmhe (15)
KLK-L1 gene between the known geneKLK2 (human glandular kal- or neurosin (16)] andNES1(17). Both genes have been assigned to
likrein) and zyme(also known as protease M/neurosin). The direction of chromosome 19q13.3.

transcription of prostase/KLK-L1 is the same as that okymebut opposite PSA is considered the best diagnostic and prognostic marker for
to that of KLK2 and prostate-specific antigen genes. Contrary to the initial prostate cancer (18, 19), akdK2, zyme andNES1are now being
impression, prostaseKLK-L1 is expressed at high levels not only in pros- o\ ,a1ated as useful diagnostic and/or prognostic markers for prostate,
tate tissue but also in testis, mammary gland, adrenals, uterus, thyroid, breast, and ovarian cancer (19—-21).

and salivary glands. We have further demonstrated within vitro experi- Rec,ently Nelsoret al. (22) cloned a new gene, prostase, by using

ments with the breast carcinoma cell line BT-474 that this gene is ex- ) .
pressed and that its expression is up-regulated by androgens and pro- & subtraction approach and demonstrated by Northern blot analysis

gestins. On the basis of information on other genes that are localized in the that it is expressed primarily, if not exclusively, in prostatic tissue.
same region (prostate-specific antigeriKLK2, zyme and normal epithelial  They mapped prostase to chromosome 19913.3-q13.4, close to the
cell specific-1gene), we speculate that prostasél K-L1 may be involved in  humanKLK gene locus (Ref. 22; see GenBank accession nos. AF
the pathogenesis and/or progression of prostate, breast, and possibly other 113140 and AF 113141).

malignancies. In our efforts to identify additional genes that could be useful
markers for cancer, we studied an area spanri0 kb of contig-
Introduction uous DNA sequence on human chromosome 19 (19q13.3—q13.4). Our

Four major strategies can be used for new gene identificati
depending on the type and amount of information available for t
target gene as well as the available genomic resources: functio
cloning, the candidate gene approach, positional cloning, and
positional candidate approach (1). These different techniques do
necessarily proceed in isolation; they can often be interlinked a

enBank accession no. AF135023). Upon homology analysis, pros-
e anKLK-L1 are identical and represent the same gene. Here, we
gicribe fine mapping of the prostaseK-L1 gene and its chromo-
al localization in relation to a number of other homologous genes
g to mapping to the same region. In addition, we present extensive
sue expression studies and demonstrate that, in addition to prostate

complementary to each other. In positional cloning (2), originally,nich shows the highest expression), prostase/KLK-L1 is also ex-
referred _to as reverse_ genetics (3), the |dent|f|ca_t|on of_the geng [2ssed in female breasts, testis, adrenals, uterus, colon, thyroid, brain,
made without any prior knowledge of the function of its proteni

i . S . N hEinal cord, and salivary glands. Furthermore, we demonstrate that
product. Positional candidate cloning is the identification of a ge is gene is up-regulated by androgens and progestins in the breast

based on its position on the genetic map and on the availability of . .inoma cell line BT-474.

candidate genes mapped to the same region (4). This method is rapidly

becoming predominant because of the increasing number of cloriddterials and Methods

and mapped genes and the availability of numerous E@)s :
KLKs and KLK-L proteins are a subgroup of the serine proteasde DNA Sequences on Chromosome 19.arge amounts of DNA sequencing

. e . ta for chromosome 19 are available from the Lawrence Livermore National
enzyme family. These proteases exhibit a high degree of substr@i

e . - Boratory? We have obtained-300 kb of genomic sequence from their web
specificity (6). In mouse and rat, large multigene families encode fQirte, encompassing a region on chromosome 19q13.3-q13.4, where the known

KLKs (7). In the mouse genome, at least 24 genes have been ideptik genes are localized. This sequence is represented by nine contigs of

variable lengths. By using the published sequences of REK2, NES1 and
Received 6/1/99; accepted 7/20/99. protease M and the alignment program BLAST 2 (23), we identified the
The costs of publication of this article were defrayed in part by the payment of pagelative positions of these genes on the contiguous map.

charges. This grtlcle must therefore be herepy masdabrtisemenin accordance with Gene Prediction Analysis. For exon prediction analysis of the whole

18 U.S.C. Section 1734 solely to indicate this fact. ) d b f diiff W -
1To whom requests for reprints should be addressed, at Mount Sinai Hospi@ﬁnom'C area, we used a num erF) ifferent computer programs. e ongi-

Department of Pathology and Laboratory Medicine, 600 University Avenue, Torontdally tested all these programs using the known genomic sequences of the

Ontario M5G 1X5, Canada. Fax: (416) 586-8628; E-mail: ediamandis@mtsinai.on.caPSA, protease M, anlES1genes. The most reliable computer programs
2The abbreviations used are: EST, expressed sequence tag; KLK, kallikrein; KLK-L,

KLK-like; PSA, prostate-specific antigen; NES1, normal epithelial cell specific-1; RT=

PCR, reverse transcription-PCR. 3 http://www.bio.lInl.gov/genome/genome.html.
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PROSTASE/KLK-L1 IN PROSTATE AND BREAST TISSUES

Table 1 ESTs with>95% homology to exons of the prostase/KLK-L1 gene Results

Homologous e L
GenBank accession no. Source Tissue exon% Identification of the ProstaseKLK-L1 Gene. Our exon prediction
AA551449 IMAG.E. Prostate 3.4.5 strategy of t.he 300-kb DNA sequences around chrpmosome 19ql§.3—
AA533140 I.M.A.G.E. Prostate 4,5 g13.4 identified a novel gene with a structure reminiscent of a serine
AA503963 IMAGE. Prostate 5 protease. The major features of this gene were: its homology, at the
AA569484 I.M.A.G.E. Prostate 5 . ) . ;
AA336074 TIGR Endometrium 2.3 amino acid and DNA levels, with other humdfLK genes; the

aTIGR, The Institute for Genomic Research. conservation of the catalytic triad (histidine, aspartic acid, and serine);
the number of exons; and the complete conservation of the intron
[GeneBuildef (gene prediction and exon prediction); Grafil and GENEID- Phases. Because the genomic and cDNA structure of our gene, named
3% were selected for further use. KLK-L1, was subsequently found to be identical to the structure
Protein Homology Searching. Putative exons of the newly identified genereported independently by Nelsat al. (22), we conclude that the
were first translated to the corresponding amino acid sequences. BLARLK-L1 gene (GenBank accession no. AF135023) is the same gene as
homology searching for the proteins encoded by the exons were performg@stase (GenBank accession nos. AF113140 and AF 113141).
using the_BLASTP program and the GenBank d_atabases (23). _ EST Sequence Homology SearctEST sequence homology
Searching ESTs. Sequence homology searching was performed using g, o of the putative exons obtained from the gene prediction pro-
BLASTN algorithm (23), obtained from the National Center for BIOteChnOIOgﬁrams (as described above) against the human EST database (dbEST)
Information; against the human EST database (dbEST). Clones w@§% . . - . .
Jevealed five ESTs with-95% identity to the putative exons of our

homology were obtained from the I.M.A.G.E. consortium (24) through R . . .
search Genetics Inc. (Huntsville, AL) and from The Institute for Genomig®N€ (Table 1). Positive clones were obtained, and the inserts were

Research (Table 1). Clones were propagated, purified, and then sequenc@@duenced from both directions. Alignment was used to compare
from both directions with an automated sequencer, using insert-flanking vedagtween the EST sequences and the exons predicted by the computer
primers. programs, and final selection of the exon-intron splice sites was made

Breast Cancer Cell Line and Stimulation Experiments. The breast can- according to the EST sequences. Furthermore, many of the ESTs were
cer cell line BT-474 was purchased from the American Type Culture CO”eg\/eﬂapping, further ensuring the accuracy of the data. The coding and
tion (Manassas, VA). BT-474 cells were cultured in RPMI (Life Technologie%enomic sequence of the gene, as submitted to GenBank (accession
Inc., Gaithersburg, MD), supplemented with glutamine (200 mmol/liter), b(ﬁ'o. AF135023), are essentially the same as the data submitted by
vine insulin (10 mg/liter), fetal bovine serum (10%), antibiotics, and amim.yNelsonet al. (22).

cotics, in plastic flasks to near confluency. The cells were then aliquoted into . N
24-well tissue culture plates and cultured to 50% confluency. Twenty-four h Mapping and Chromosomal Localization of Prostase{LK-L1

before the experiments, the culture media were replaced with phenol red-ffl88n€- Alignment of the prostasLK-L1 sequence and the sequences
media containing 10% charcoal-stripped fetal bovine serum. For stimulati6h other knownKLK genes within the 300-kb area of the contigs
experiments, various steroid hormones dissolved in 100% ethanol were ad@e@structed at the Lawrence Livermore National Laboratory enabled
into the culture media, at a final concentration of #&. Cells stimulated with us to precisely localize all genes and to determine the direction of
100% ethanol were included as controls. The cells were cultured for 24 h andnscription, as shown in Fig. 1. The distance between PSA and
then harvested for mRNA extraction. KLK2 genes was calculated to be 12,508 bp. The prostakel 1
RT-PCR. Total RNA was extracted from the breast cancer cells usin@ene was 26,229 bp more telomerickbK2 and was transcribed in
Trizol reagent (Life Technologies, Inc.) following the manufacturer’s instructhe opposite direction. Theymegene was~51 kb more telomeric to
tions. RNA concentration was determined spectrophotometrically. Igvof the prostase gene and was transcribed in the same direction. The

total RNA were reverse transcribed into first strand cDNA using the Supji trat h trvoti th .
script preamplification system (Life Technologies, Inc.). The final volume w: uman stralum corneum chymotryplic enzyme gene, the neuropsin

20 pl. On the basis of the combined information obtained from the predictébene' and thélES1gene were all further telomeric wymeand were
genomic structure of the new gene and the EST sequences, two gene-spedltidranscribed in the same direction agme There was another
primers were designed (Table 2), PCR was carried out in a reaction mixtjretative noveKLK-L gene between prostase/KLK-L1 amgmethat
containing 1ul of cDNA, 10 mm Tris-HCI (pH 8.3), 50 nw KCI, 1.5 mv  has not, as yet, been extensively characterized (GenBank accession
MgCl,, 200 um dNTPs, 150 ng of primers, and 2.5 units of AmpliTaq Goldho. AF135028).
DNA polymerase (Roche Molecular Systems, Branchburg, NJ) on a Perkin-Tissue Expression of the Prostas&lK-L1 Gene. We have as-
Elmer (Foster City, CA) 9600 thermal cycler. The cycling conditions weregsagged by RT-PCR the tissues that express the praét#se/L gene.
94°C for 9 min, to activate thecTaq Gold DNA polymerase, followed Ey “Fhe experiments were performed at various dilutions of the cDNAS to
cyeles of 94°C for 30 s and 63°C for 1 min and a final extension at 63°C fofy, 5y some information about the relative levels of expression. RT-
10 min. Equal amounts of PCR products were electrophoresed on 2% aga@fﬁ?f . d " | d RT-PCR for the PS
gels and visualized by ethidium bromide staining. All primers for RT-PC oractinwas used as a posmv_e_ control, an RT P Riort e. PSA
spanned at least two exons to avoid contamination by genomic DNA. CDN'_A‘_ Was US?‘_’ as another positive control with tissue-restricted
Tissue Expression of ProstaseTotal RNA isolated from 26 different SPecificity. Positive ESTs for prostase/KLK-L1 were used as controls
human tissues was purchased from Clontech (Palo Alto, CA). We prepaffed the PCR procedure. The PSA gene was found to be highly
cDNA as described above for the tissue culture experiments and used it for
PCRs with the primers described in Table 2. Tissue cDNAs were amplified at
various dilutions. Table 2 Primers used for RT-PCR analysis of various genes
Cloning and Sequencing of the PCR ProductsTo verify the identity of

. . Gene Primer name Sequefice Product size (bp)
the PCR products, we cloned them into the CR 2.1-TOPO vector (Invitrogen . RS TOACCCGCTGTACCACCCCA 278
. . . . rostase
Carlsbad, CA), according to the manufacturer’s instructions. The inserts wergq_K_Ll) RAS GAATTOCTTCCGCAGOATOT

sequenced from both directions using vector-specific primers by an alutomatedSz

p PS2S GGTGATCTGCGCCCTGGTCCT 328
DNA sequencer. PS2AS AGGTGTCCGGTGGAGGTGGCA
PSA PSAS TGCGCAAGTTCACCCTCA 754
‘5‘http://l25.itbg.mi.cnr.it#webgene/genebuilder.htmI. PSAAS CCCTCTCCTTACTTCATCC
6 Egg:%g‘;g}g?ﬁi‘%"gﬁggheid bl Actin ACTINS ACAATGAGCTGCGTGTGGCT 372
7 http:/www.ncbi.nlm.nih.gov/BLAST/. ACTINAS TCTCCTTAATGTCACGCACGA
8 http://www.tigr.org/tdb/tdb.html. 2 All nucleotide sequences are given in the-5 3’ orientation.
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<4——centromere Telomere »
12,508 b 26,229 by ~ 51,000 by
[P S [T : KOO Zyme ]

Fig. 1. A contiguous genomic sequence around chromosome 19q13.3-4t8wWs genes; the directions of tle@rowsrepresent the directions of the coding sequences. Distances
between genes are in bp. Figure is not drawn to scale.

Table 3 Tissue expression of prostase/KLK-L1 by RT-PCR analysis expression is under steroid hormone regulation. As shown in Fig. 4,

High expression Medium expression Low expression No expression the controls worked as expected,., actin positivity without hormo-

Prostate Mammary gland Salivary glands ~ Stomach nal regulation in all cDNAs, estrogen up-regulation only of g&2
XZSUS | go!onl § '—émg 'ﬂse?“ gene, and up-regulation of the PSA gene by androgens and progestins.
Uterffsa g pinat cor Bor,znmarmw P,gf::ta Pros_taseK!.K_-Ll was up-regulated primgrily by androgens and pro-
Thyroid Thymus Liver gestins, similar to PSA. This up-regulation was dose dependent, and
Trachea Pancreas it was evident at steroid hormone levetd 0 *° m (data not shown).
Cerebellum Kidney
Fetal brain . .
Fetal liver Discussion
Skeletal muscle ]
Small intestine TheKLK3 gene encodes for PSA, a protein that currently represents
the best tumor marker available (19). Because there are so Kidty
- genes in rodents, the restriction of this family to only three genes in
2 _;_‘i 2 humans was somewhat surprising (7). More recently, new candidate
% g . P KLK genes in humans have been discovered, incluNiB§1(17) and
£ £5 ., 2 2 B ] = . £ zyméprotease M/neurosin (14-16). The known KLKs and the newly
23 EE 2R 83 3 8E 5 82 8 2 discoveredKLK-L genes share the following similaritiesa)(they
S & %3522 Efas5eEReETE

encode for serine proteaseb) they have five coding exonsg)(they
share significant DNA and protein homologies with each othdy; (

Pl:l?:;r(fsﬁ I IR, they map in the same locus on chromosome 19q13.3—q13.4, a region
that is structurally similar to an area on mouse chromosome 7, where
PSA DN || of the mouseKLK genes are localized; and)(they appear to be
ACTIN E I T T T T I T T T I T r-r— 'egulated by steroid hormones. We propose that prostakel 1 is a
member of the same family because these common characteristics are
2 g x also shared by the newly discovered gene.
é g % 2 £ Nelsonet al. (22) used a subtraction approach, and we used the
3 3 % § E E - B positional candidate approach (1, 4) to clone the same gene. These
2 -§ § 28 5 238 é ¢ o two gene identification methods are radically different. As more DNA
bt g8z23a58328x sequence data become available, the method we used will become
PROSTASE more popular. We verified that our gene is expressed by identifying
(KLK-L1)
PSA — TGACCCGCTG TACCACCCCA GCATGTTCTG CGCCGGCGGA GGGCAAGACC AGAAGGACTC
CTGCAACGGT GACTCTGGGG GGCCCCTGAT CTGCAACGGG TACTTGCAGG GCCTTGTGTC
ACTIN E T LT TTTCGGARAA GCCCCGTGTG GCCAAGTTGG CGTGCCAGGT GCCTACACCA ACCTCTGCAA

_ _ _ _ ATTCACTGAG TGGATAGAGA AAACCGTCCA GGCCAGTTAA CTCTGGGGAC TGGGAACCCA
Fig. 2. Tissue expression of the prosté#dd{-L1 gene as determined by RT-PCR. TGRAATTGAC CCCCAAATAC ATCCTGCGGA AGGAATTC

Actin and PSA were used as control genes. Interpretations are presented in Table 3.

Fig. 3. Sequence of PCR product obtained with cDNA from female breast tissue using
prostasé{LK-L1 primers. Primer sequences anederlined The sequence is identical to
the sequence obtained from prostatic tissue.

expressed in the prostate, as expected, and to a lower extent in
mammary and salivary glands, as also expected from recent literature
reports (19, 25). We further found very low expression of PSA in the
thyroid gland, trachea, and testis, a finding that is in accordance with
recent RT-PCR data reported by others (26).
The tissue expression of prosta€eK-L1 is summarized in Table
3 and Fig. 2. This protease was primarily expressed in the prostate,
testis, adrenals, uterus, thyroid, colon, central nervous system, and (PROSTASE)
mammary tissues and, at much lower levels, in other tissues. Because KLK-L1
Nelsonet al. (22) reported almost exclusive expression of prostase/
KLK-L1 to prostate, we verified the specificity of our RT-PCR pro- PSA
cedure for prostas€LK-L1 by cloning the PCR products from mam-
mary, testicular, and prostate tissues and sequencing them. One pS2
example with mammary tissue is shown in Fig. 3. All cloned PCR
products were identical in sequence to the cDNA sequence reported ACTIN

for the prostas&/LK-L1. Fig. 4. Hormonal regulation of the prostaseK-L1 gene in the BT-474 breast

Hormonal Regulation of the ProstaseKLK-L1 Gene. We have carcinoma cell linesDHT, dihydrotestosterone. Steroids were added at a final concen-
d the st id h t iti b t . I It.r tion of 1078 m. Actin (not regulated by steroid hormone$S2 (up-regulated by
use € sterol ormone receptor-positive breast carcinoma ce ﬁa'ogens), and PSA (up-regulated by androgens and progestins), were used as control

BT-474 as a model system to evaluate whether prosta&ell genes. Prostase/KLK-L1 was up-regulated by androgens and progestins.
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b S obtained PCR products, with one example shown in Fig. 3. The

| - e H 160H H - |1_| = nglsé | Psa finding of prostase/KLK-L1 expression in mammary gland and other
tissues should not be surprising. The classical KLKs PSAKILK2,
H D 5 which are predominantly prostatic proteins, were shown to be ex-
| |46 H 160 H 290 H 137 Hm‘ I KL pressed at significant amounts in female breast (25, 31, 32). More-
u b over, our tissue culture studies with the breast carcinoma cell line
| ‘ 46 |_1| 160 H 287 H 17 |2 156\ | KLK2 BT-474 further confirm not only the ability of these cells to produce

prostasé{LK-L1 but also hormonal regulation of prostaseK-L1 in
= i a manner similar to that reported by Nelsgtral. (22) for the prostatic

H
| . | . | |4° W’ H s H o H153| | e carcinoma cell line LNCaP (Ref. 33; Fig. 4). The functional charac-
H D S terization of the prostas€l K-L1 gene promoter has not, as yet, been
‘70 II_I 160 H 263 H 134 H156| I Neuropsin reported: . . N o
The diagnostic/prognostic and other clinical applications of the
- OGS ; e prostasd{LK-L1 gene are currently unknown. Nelsai al. (22)
| |6I H 163 H 263 H & J‘|153| | prostase/KLK-LL - reported a number of possible functions for this protein. An interesting

Fig. 5. Schematic disgram showing comparison of the genomic structure of PS‘theme is now developing involving the group of homologous genes on
ig. 5. ic diag showing is g ic structu
KLK1, KLK2, zyme neuropsin, and prostag&/K-L1 genes. Exons are represented by(l?hrorr_'osome 19913.3 (PSKLK2, prostasezyme andNES]. The .
boxes and introns are represented by tbennecting lines Arrowhead start codons; combined data to date suggest that all of them are expressed in
vertical arrow, stop codond.ettersabove boxes indicate relative positions of the catalyticprostate and breast tissues. and all of them are hormonally regulated
triad: H, histidine; D, aspartic acid; an®, serine.Roman numbersntron phases. The ! o '
intron phase refers to the location of the intron within the codpimtron occurs after the At least three genes (PS&yme andNES) are significantly down-
first nuz;)leotide of tgert':godogl, i_ntr(_Jdn obccurs _afct;_er the secolnd nﬁclgoti;ie; gmhtro_n regulated in breast cancer (14, 17, 34, 35), and one of tINES)
Goous petween codonumbersnside boxes Indicate exon lengths (in bp). Figure is nol, ) e ars to be a novel tumor suppressor (21). PSA appears to be an
inducer of apoptosis and a negative regulator of cell growth (36, 37).
. ) KLK2 may be part of a pathway that activates pro-PSA (38—40). It is
and sequencing five independent ESTSs isolated from prostate as Wgf\ceivable that all these genes are part of a cascade pathway that
as from other tissues (Table 1). __ plays a role in cell proliferation, differentiation, or apoptosis by
Many otherKLK-L genes (includingNES1 zyme and neuropsin) : o ; ;
ny g >+ 2y P regulating (positively or negatively) growth factors or their receptors
contaln_one or more untranslated exons in therd of mRNA (_27' or cytokines through proteolysis (41). Also interesting is the linkage
f28)' NeltheErKNL(}e(IsLolretA?lh(ZZ)hnor: we \(/jv_ere able to cIarnIy rt]h's ISSU€Gt 1ocus 19q13 to solid tumors and gliomas (42), which raises the
or prostas -L1. Althoug . the coding sequence o _t € gene | ossibility that some of the genes in the region may be disrupted by
now resolved, more work will be necessary to establish the ex g rrangements. This possibility has not, as yet, been examined.
In conclusion, we cloned independently, by the positional candidate

transcription start site and the identification of any untranslated exons
The prostase gene was mapped by Nelsbal (22) to chromo- approach, a gene that was recently cloned by subtractive hybridization
%§Z). This new gene encodes for a serine protease that shows homol-

some 19913.3—q13.4. In our work, we extended this data by findi
the exact localization of the gene and its position in relation to oth Eyy with other members of tHeLK gene family and maps to the same
chromosomal location. Many structural features of KieKs are

genes in the area (Fig. 1). Prostéda(-L1 lies betweerKLK2 and
zyme.Our recent work suggests that theK locus in humans may conserved in prostas€/K-L1. Here, we present the precise mapping
contain at least 1XLK-L genes (29). .
. . of this gene between the two known gen&$K2 and zyme We
Irwin et al. (30) have proposed that the serine protease genes cal ; . .
e ) . . . o urther demonstrate that prostaseK-L1 is expressed in many tis-
classified into five different groups, according to intron position. The . o ) .
. - sues, in addition the prostate, including the female breast. We propose
established KLKsKLK1, KLK2, and PSA), trypsinogen, and chymot- . ; R .
. ’ ; that this gene should not be called “prostase” because, as in the
rypsinogen belong to a group that haa} &n intron just downstream

from the codon for the active site histidine residu®,g second intron situation with PSA, it will represent a misnomer. We have further

. . Qemonstrated, using breast carcinoma cell lines, that proktasd/1
downstream from the exon containing the codon for the active SIcg\n be produced by these cells and that its expression is significantl
aspartic acid residue, and)(a third intron just upstream from the P y P 9 y

exon containing the codon for the active site serine residue. As s ugﬁregulated by androgens and progestins. On the basis of information

in Fig. 5, the genomic organization of prostadek-L1 gene is very ?or other homologous genes in the area (P3fme andNES), we

similar to this group of genes. The lengths of the coding parts of exo%%eculate that p_rostais’elalK-Ll may be involved in the pathogenesis
/or progression of prostate, breast, and, possibly, other cancers.

1-5 are 61, 163, 263, 137, and 153 bp, respectively, which are cl R
Recently, the similarities between prostate and breast cancers have

or identical to the lengths of the exons of tkeK genes and also k 4(43) Th v identified be added o the i
similar or identical to those of other newly discovered genes in ﬂp?en reviewed (43). The new y! entified gene can be added to the list
of genes that may play a role in prostate and breast cancer.

same chromosomal region, like tNES1(27), zyméprotease M/neu-
rosin (14—16%, and neuropsin (28) genes.

Nelson et al. (22) reported that prostase is almost exclusivelféferences
expressed in prostatic tissue, as determined by Northern blot analysis Birren, B., Green, E. D., Klaphoz, S., Myers, R. N., and Roskams, J. Genome
Our more sensitive RT-PCR protocol reveals that this enzyme is alsoﬁgs('ﬁ;r Ap'r-:sbsfel‘g’grg Manual. Cold Spring Harbor, NY: Cold Spring Harbor
expressed in significant amounts in other tissues, including testis, cojins, F%,S. Positional cloning: let us not call it reverse anymore. Nat. Gelnet.,
female mammary gland, adrenals, uterus, thyroid, colon, brain, lung, 3-6, 1992.

: : : Ruddle, F. H. Reverse genetics and beyond. Am. J. Hum. Géné#4—-953, 1984.
and sallvary glands (Flg' 2 and Table 3)' Except for testis, the Othér Ballabio, A. The rise and fall of positional cloning? Nat. Gengt513-520, 1993.

tissues mentioned here were not studied by Neksbal. (22). The 5. collins, J. E., Cole, C. G., Smink, L. J., Garrett, C. L., Leversha, M. A., Soderlund,

specificity of our RT-PCR primers was verified by sequencing the L. A., Maslen, G. L., Everett, L. A, Rice, K. M., Coffey, A. J., Gregory, S. G.,
Gwilliam, R., Durham, A., Davies, A. F., Hassock, S., Todd, C. M., Lehrach, H.,
Huisebos, T. J. M., Weissenbach, J., Morrow, B., Kucheriapati, R. S., Wadey, R.,
9 Unpublished data. Scambier, P. J., Kim, U-J., Simon, M. I., Peyrard, M., Xie, Y-G., Carter, N. P.,
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