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Mouse fibroblast-activation protein
ConservedFap gene organization and biochemical function as a serine protease
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The human fibroblast-activation protein (FAP), a member of the serine protease family, was discov-
ered as an inducible type-II cell-surface glycoprotein selectively expressed by reactive stromal fibroblasts
of epithelial cancers and healing wounds. Antibodies directed against human FAP have a clinical use for
antibody-based tumor imaging. As part of an effort to generate animal models of FAP expression in
epithelial tumorigenesis and wound healing, we previously cloned the cDNA encoding the mouse FAP
homolog. In this study, we used PCR/restriction-fragment length polymorphism, identified in interspecific
back-crosses betwedius musculusnd Mus spretusto map theFap gene locus to a region of mouse
chromosome 2, known to be syntenic to the previously identfi&E gene locus on human chromosome
2923. TheFap gene spans approximately 60 kb and contains 26 exons ranging in size from 46 bp to
195 bp. This genomic organization is very similar to that of the human FAP locus. Similar to the gene
encoding dipeptidyl peptidase 1V (DPP V), the nucleotides encoding the serine protease consensus motif,
WGWSYGG, are split between two exons, a feature distinct from classical serine proteases. Consistent
with the similarity to DPP IV, a chimeric FAP fusion protein expressed in a baculovirus system has
dipeptidyl peptidase activity.

Keywords:type-Il integral membrane protein; dipeptidyl peptidase; serine protease; gene organization;
gene localization.

The invasive growth of epithelial neoplasms is associated cdedlls Human FAP shows 48% amino acid identity to the T-
with characteristic changes in the supporting stroma. For exaeell activation antigen CD26, also known as dipeptidyl peptidase
ple, epithelial cancers induce the formation of tumor blood ves- (DPP) IV [8]. In contrast to the restricted expression pattern
sels, the recruitment of reactive tumor stromal fibroblasts, lynobserved with human FAP, DPP |V is widely expressed].[
phoid and phagocytic infiltrates, the release of peptide mediators  The three catalytic residues (His, Asp and Ser) common to DPI
and proteolytic enzymes, and the production of an altered extia&t and other serine proteases are conserved in human FAP, sug-
cellular matrix [l —3]. Reactive tumor stromal fibroblasts are not  gesting a similar function as a proteolytic enzyme [8].
transformed but show characteristic patterns of gene expressionTo investigate the function of FAP during embryogenesis
not found in resting fibrocytes of normal adult tissues [2; 4 and epithelial tumorigenesis, the mouse was selected as a model
7]. A highly consistent trait of tumor stromal fibroblasts is thesystem, since it is readily amenable to genetic manipulations and
induction of fibroblast-activation protein (FAP), a cell-surfacein vivo experimentation. We recently cloned the cDNA encoding
bound member of the serine protease family. A potential role fonouse FAP, which shares 89% amino acid sequence identity
the FAP protease in extracellular-matrix degradation or growth-  with the human protein, including a conserved catalytic triad
factor activation has been suggested [8]. In humans, FAP exprgg2]. Mouse FAP transcripts can be detected in cultured mouse
sion is detected in the stroma of over 90% of malignant breast, embryo fibroblasts and embryonic tissues. In addition, the host:
colorectal, lung, skin and pancreatic tumors, and in fibroblastierived fibroblast-rich stroma of human epithelial-cancer xeno-
of healing wounds and in some fetal mesenchymal cells [8, 9]. grafts grown in immunodeficient mice expresses mouse FAP
In contrast, most normal adult tissues and benign epithelial tl#2]. To obtain more information about possible regulatory
mors show little or no detectable human FAP expression. mechanisms involved in the restriction of FAP expression to cer-
Human FAP is a 95-kDa type-Il integral membrane proteitain stages of embryogenesis and tumorigenesis, we isolated and
able to form homomeric high-molecular-mass complexes on characterized the genes encoding human and mouse FAP. Add
_ ) _ tionally, we mapped the chromosomal localization of the mouse
_ Correspondence t&. Schnapp, Boehringer Ingelheim Pharma KG.zap gene. To confirm the enzymatic function of FAP, a chimeric
Birkendorfer Strasse 65, D-88397 Biberach an der Riss, Germany FAP fusion protein was expressed in a baculovirus expression
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Abbreviations.FAP, fibroblast-activation proteinkFap, mouse FAP
gene locus;FAP, human FAP gene locus; DPP, dipeptidyl peptidase;
NH-F:-Mec, 7-amido-4-trifluoromethyl-coumarin; UTR, untranslatedEXPERIMENTAL PROCEDURES
region; RFLP, restriction-fragment-length polymorphism. . Lo . Lo
Note. The nucleotide sequence data for human FAP and mouse Fap Screening of genomic libraries A mouse/ genomic library
are available from the Genbank/EMBL database under accession nuth29/Sv mouse strain; Stratagene) was screened with either a
bers U09278 and Y0007, respectively. full-length mouse FAP cDNA or a 0.4-kBanHl—Xbd frag-
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ment of the 5end of the mouse FAP cDNA [8], radioactively A B Chromosome 2
labeled with -*?P]dCTP, as a probe. To isolate the huni&i BSB BSS
gene, a human placental genomic library from Clontech we Emmggm o o
screened using the human FAP full-length cDNA as a prob T :
Positive clones were plaque purified to homogeneity and tt Feft - j'— D2Hanz
DNA was analyzed by restriction enzyme digestion ussagt,

Xbd, BarHI and EcoRI. Southern blots were hybridized to 5cM ki r——
mouse and human FAP cDNA probes. Positive restriction frag o G, D2lith
ments were subcloned into pBluescript 1l K$)( (Stratagene) 1. )

and sequenced by the dideoxynucleotide chain-terminatic D2Mits, D2UcI12 = pasirs, pamiet, e
method [13] to determine the exon-intron boundaries. In som Dztunz9,[Fap) 1~ - D2mits, D2Mit11

— D2Hun4
— Acra

— Hoxd11
— D2Mit93

D2Mit11 —

instances the subcloned fragments were used as probes to ¢
firm the overlap between adjoining clones. .
PCR analysis. PCR amplification of selected genomic re- 12345
gions was performed as describetf] using Taq polymerase
(Boehringer Mannheim; Perkin Elmer), or the Expand PCR SyS&ig.1. Genomic mapping of mouséap. (A) Genomic DNA isolated
tem (Boehringer Mannheim). from M. musculusstrain C57BL/6J (B, lang), M. spretus(S, lane 2),
Genomic location of Fap by restriction-fragment-length  or from interspecific backcross animals (lanes 3 to 5) was PCR amplified
polymorphism (RFLP) analysis. 50—100 ng genomic DNA a_nd digested bWIboII as described in Materials anq Methods. Du_e toa
isolated from C57BL/6J mice or frorMus spretus obtained single nucleotide exchange between the two amplicon®lzoil restric-

. ion site is present in the C57BL/6J genomic DNA, whereas the
from the Jackson Laboratory, were used as templates in P@ﬁetusDNA fragment is not digested by this enzyme. (B) Assignment

reactions with two primers from the’ &intranslated region of o nouseFap locus to mouse chromosome 2 by backcross analysis.
the mouse FAP cDNA (forward primer hsFAP, 5-CTAA-  sing the backcross panels BSB and BSS in combination with a PCR-

TTTTACAGAAATCTTTTGAAACTTGGC-3'; reverse primer based genetic marker assay (A), fep locus was assigned to the mid-
MFAP67, 5CTTCATTTTTCCAGATGTTTTTGC-3). From the portion of mouse chromosome 2. The maps are depicted with the centro-
genomic DNA of both strains a 200-bp fragment was PCR armere toward the top. The scale bar represents 5 cM.

plified and sequenced. Due to a single nucleotide exchange be-

tween the two amplicons, avball restriction site is only pre-

sent in the C57BL/6J genomic DNA. Using this polymorphism, DPP assay.For immunopurification of CD8, CD8-mouse-
the two Jackson laboratory interspecific back-cross panels BE8P, or CD8-human-FAP, 96-well plates (Canberra Packard)
[(C57BL/6JEi * SPRET/EJ), * SPRET/EIi] and BSB [(C57BL/ Were coated with the rat anti-CD8 mAb $6+1 (500 ng/well;

6J * M. spretu$ * C57BL/6J] were screened and the localizatioPharmingen) for 2 h at 3T. After washing twice with1 ml

of theFap gene locus was determined as describiég {6]. The NaCl/R, the plates were blocked with NaCl/Bontaining 4%

raw data sets can be obtained via the Internet at http://www.jdgtal calf serum forl h at room temperature. Supernatants ob-
org/resources/documents/cmdata. tained from SF9 cells infected with baculoviruses encoding

Baculovirus expression.DNAs encoding the mouse CD8 CD8, CD8-(mouse FAP) or CD8-(human FAP) were added and

protein [17] or fusion proteins between the extracellular domaifficubated with the precoated $6+1 antibody for 2 h at room

of mouse CD8 (amino acids—189) and the extracellular por- temperature. The amount qf supernatants corregpondedltb 5,
tion of mouse FAP (amino acids 2761) or human FAP (amino and 28 ng of each recombinant protein, respectively. After four
acids 27-760) were cloned into the vector p¥893 (Invitro- Washing steps in NaCl/Pthe DPP assay was performed in the
gen), resulting in the plasmids pmCD8, pmCD8-mFAP anprésence of 0.aM of.the substrate alanylprolyl-7-amido-4-
pmCD8-hsFAP, respectively. These constructs were transfecfé’ﬁuoromethy l-coumarin (Ala-Pro-NH-FMec; Bachem) for
with viral DNA into Sf9 cells (Invitrogen) using the BaculoGold 1 N @t 37°C in 100 mM Tris/HCI, pH 7.8,100 mM NacCl, fol-
system according to the manufacturer’s protocol (Pharmingelll yved by flucrometric measurement (SLT Fluostar; excitation

After 4 days the Sf9 cell supernatants were collected and us avéalength 390 nrln, _eméssion wavelenlgth 538 nm).f db
to infect HighFive cells (Invitrogen) grown in serum-free me- omputer analysis. Sequence analysis was performed Dy

dium in a first amplification step. After five rounds of amplifica—means of the Genetic Data Environment version 2.2. For synteny

. S alysis, the NCBI GenBank data (http://www3.ncbi.nim.nih.
]tc'c?rnptrr:ﬁemgg]xlg;lgsgﬁ)llns:ﬁgrgﬁsgs were collected and analysggv./Synteny/human2.html and http ://www3.ncbi.nlm.nih.gov/

PAGE. SDS/PAGE was performed according to Laemmlll—iomology/mousez.html) were used.
[18] in the absence of reducing agents. Apparent molecular
masses were determined by coelectrophoresis of the marker pro-
teins myosin (200 kDa)j-galactosidasel(6 kDa), phosphoryl- RESULTS

aseb (97.5 kDa), BSA (66 kDa) and ovalbumin (45 kDa) (Bio-chromosomal location of the mouserap gene.To obtain the
Rad). chromosomal localization of the mouBap gene, the two Jack-
Immunoblotting. For immunoblotting studies, proteins son laboratory interspecific back-cross panels BSS and BSB [
separated by SDS/PAGE were transferred to nitrocellulose mefjere screened by kboll-RFLP analysis. Statistical analysis of
branes (Amersham), blocked fdrh with 4% milk powder in the data obtained from the two panels was performed by deter-
0.21 g/l KH,PQ,, 9 g/l NaCl, 0.726 g/l NdHPO, - 7 H,O (NaCl/  mining the degree of matching among the typings for all animals
P), and incubated with the rat anti-CD8 Ig %6+1 (Phar- and all loci and by arranging the loci in linkage groups, ordered
mingen; 10 ug/ml), at £C in NaCl/R containing 4% milk to minimize apparent double cross-overs with known loci. Thus
powder. After washing with NaCl{Pimmunoreactive proteins an overall representation of the entire chromosome complement
were visualized with peroxidase-conjugated goat anti-rat Ig (Ddf each N2 animal could be examined. In both back-cross panels
anova;1:5000) using the enhanced chemiluminescence system Fajhgene mapped to the mid-portion of mouse chromosome
according to the manufacturer’s protocol (Amersham BuchlerR, approximately 5 cM proximal to the loci for acetylcholine

Acra, Hoxd11 -~
D2Mit219 —T—
D2Mit93 -1~
D2zMit15 o

-~ D2mit15, Prg2
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Exon Species Exon size Acceptor site Donor site Intron size v
WGW SYG D H
El  mFAP ATG AAGgtgtat 0.4 kb FAP 1 W
heFAR ATG RAGgELagt 03 kb Fap 1= | [ e22 [ E2s | —{e2s|—ezs|— e2s 7]
E2 mFAP 85 bp atgtagACA TGG CTG A CCC TCA AGA Ggtaaca 6.8 kb
hsFAP atgtagACT TGG GTA A CCT TCA AGA Ggtaaga 15 kb '
PR O SR OAT MAC TG 100 ADT Tom Ggtaset  1kb WGW SYG D H
Moneme T NNNG SRR T TASASENSNE 0B BPTO/ E3 E;I'@ f2 |—e5 —{en ]
ES mFAP 75 bp tttcagAAA AGT GTG A T TAT TCA AAGgtatca 1.5 kb pp
hsFAP tttcagAAA AGT GTG A T TAT TCA AAGgtatca 0.8 kb
E6 mFAP 53 bp taacagCTC TGG CGA T TT CAG AAT GGgtaaaa 4 kb '
hsFAP tgacagCTT TGG AGA T TT AGC AAT GGgtaaat 7 kb H D LGBSGG
E7 ;\ng 73 bp ttctagG GAA TTT GTA G AGT AAA TTAgtaagt 0.8 l;g I | | — |
8. P ttctagA GAA TTT GTA G AGT AAA TTAgtaagt 0.7 T sin E2 | I E3 I | E4 E5 %
E8 mFAP 121 bp tttcagGCA TAT GTA T GTT TAT GAA Ggtaagc 1.3 kb ’yp ——l l_l
hsFAP ttttagGCA TAT GTC T GTT TAT GAA Ggtaagc 0.9 kb ) .
E9 mPAP 155 bp  CttcagAG GAA ATG CT G TAT CCA AAGGEAtgt 1.7 kb Fig.3. Comparison of the mouse and human FAP gene structures
RSFAP CLECAGAG GRR ATG CT A TRC CCA hAGgtatgt 2.2 kb with those of other serine hydrolasesThe gene segments analyzed,
E10 mFAP 104 bp tggcagGCT GGG GCT A TA GCC TCA AGgtcagt 2.1 kb . M .
haFAP tggcageCT GGA GCT A TA GCC TCA AGgtagtt 2.1 kb corresponding to the catalytic domains of human and mouse FAP, are
Ell mPAP 136 bp  tggcagT GAC TAT TAT A TGT CCA AAGgtaaaa 5.5 kb compared with those of human and mou3eP IV [21, 22] and rat
hsFAP ttgcagT GAT TAT TAT T TGT CCA AAGgtaggg 4.5 kb . R
12 mene 45 by ttgtaghAC CAG GAG C G GOT GOT GGhgeatas 3.5 Kb trypsin [27]. Exons are represented as open boxes, the non-coding re-
haFAP LLELagACC CAG GAG C G GCT GGT GGAgtatga 6.5 kb gions as hatched boxes, and the introns (not to scale) as lines. The loca-
E13 oEap, 10SPP  tcasgTiC TITSTLT A SRS ACT Sioaracst -2 kb tions of amino acids forming the catalytic triad of mouse FAP, Ser624
El4 mFAP 68 bp aataagGAA AAT GCT A AG GAT TCA CTgtaagt 2.2 kb (S)| Asp702 (D)l and HIS734 (H)| are Indlcated
hsFAP ttatagGAA AAT GCT A AG_GAT TCA CTgtaagt 2.3 kb
E15 mFAP 54 bp tttcagG TTT TAT TCT AC ATC TAC AGgtaatt 2 kb
hsFAP tttcagG TTT TAT TCT AC ATC TAC AGgtaatt 1.9 kb
BIS Dee 0P CICHATN AT AGC AT OTC T6C TAC ogteger 5.8 kb exon-specific primers and long-range PCR techniques. All exon-
E17 mFAP 48 bp  acacagGC CCT GGC CT  ACA GAC CAA Ggtactc 4.9 kb intron boundaries were sequenced bidirectionally and intron
hsFAP ccacagGC CCA GGC AT ACT GAT CAA Ggtactc 4.9 kb . . .. . .
B mep oo bp  tasssw mowmGr G0 oA CTG Agtassa 0.5 b sizes were determined by restriction mapping analysis and by
AR A aaga S ki 4 H H . :
SFRE frecaghh NTT AR AT GAT GRR ATT Agtaaga 0.5 ko PCR amplification with primers from adjacent exons.
E19 mFAP 70 bp tcaaagCT TTC TGG TA TA ATT CAA GTgtatat 1 kb
haFae tcaaagCT TTA TGG TA  TA ATT CAA GTgtatgt 0.7 kb The results from these analyses showed thatRéye gene
E20 mAP. 195 Bp  critagt TT ST ST b SOT SIC Mograage 0.7 kb spans approximately 60 kb from thé Sintranslated region
E21 mFAP 55 bp cttcagh AAA TTC ATA A TGG GGC TGGgtgagt 0.3 kb (UTR) to the 3 UTR. The FAP gene Is apprOXImater 70 kb.
hsFAP ctttagA AAA TTC ATA A TGG GGC TGGgtgagt 8 kb o
222 mrap 100 bp  ctacagTCC TAC GGA G GAR TAT TAC Ggtateg 1.3 Kb The number and Ier)gth of the exons and the positions of the
heFA? eLacagrec TAT GGA G GAR TAT TAC Ggtatgg 1 kb exon-intron boundaries are conserved between the human and
B Reme P LIRS TCTBIC TR © Chc Tar mmcgeaage  0l¢ kb the mouse genes (Fig. 2). Both genes are composed of 26 exons
B4 mEAP T3P tiooaghaT TGAACT 'S ACh GCR OAT Ggtgagy 0.4 kb that range in size from 46 bp 495 bp. The exons are separated
£25  meap 74 bp ttgcagAT AAT GTG CA C CAG GCG ATGgtacat 1.4 kb by introns that vary In |ength from 96 bp to more thafh kb.
sFAP ttgcagAT AAT GTG CA C CAG GCA ATGgtacat .8 kb H . .
sens gtacar 2 All splice junctions obey the GT-AG rule [20].
E26 mFAP ttgcagTGG TAC TCT G TCA GAC TGAaccaat . . . .
heFA? £toagTes TAC ICT G TCA GAC TARaaacga The B untranslated region and the first two amino acids of

Fig. 2. Intron-exon organization and splice-junction sequences of the FAP are encoded by exan Exon 2 comprises the hydrophobic
human and mouseFAP genesThe nucleotide sequences of exon-intror@MiNo acids forming the transmembrane domain. Exon263
junctions were determined from genomic subclones by means of oligencode the large extracellular region of FAP. The domains of
nucleotides corresponding to cDNA sequences as primers. Exon andlimtman and mouse FAP thought to be directly involved in serine
tron sequences at the splice acceptor and donor sites are shown in uppgstease activity are encoded by exoris-26. Similar to other
case anq Iower-casg Iet}ers, respectively. The sizes of the individual &gyine proteases, such as trypsin, the catalytic-triad residues of
ons and introns are indicated. mFAP, mo#s; hsFAB, humarFAR 1456 FAP are encoded by separate exons (Ser624 by exon 22,
Asp702 by exon 24, and His734 by exon 26; Fig. 3). A further
) comparison with the gene structure of other serine hydrolases
receptor alphaAcra) andHoxd11land roughly 5 cM distal to the revealed a close similarity between the genes encoding mouse
Gdm1 (FAD-linked glycerol-3-phosphate dehydrogenase) locugnd human FAP and those encoding mouse and human DPP 1V/
(Fig. 1). CD26 [21, 22]. The number and size of the exons and the intron
sizes are remarkably conserved betweenRAE and DPP IV
Structural analysis of the mouse and human FAP gene§he genes in both species. In particular, in all four genes the serine
full-length mouse FAP cDNA was used as a probe to isolat®nsensus motif, XGXSXG, is split between two exons. This
20 / phage clones from d429/Sv mouse genomic library. A feature is not shared by other classical serine proteases, such as
preliminarily clustering of these clones was achieved by typingypsin (Fig. 3).
with oligonucleotide probes covering distinct regions of the
mouse FAP cDNA. Seven independent phage clones spanniRgcombinant FAP displays DPP activity. Although the close
the mouse FAP coding region were used for further analysis. similarity between DPP |V and human and mouse FAP suggests
To isolate the humaRAP gene, a human placental genomic  a similar biochemical activity, experimental evidence for a func-
library was screened with the full-length human FAP cDNA antional DDP activity of FAP was missing. To address this ques-
seven phage clones were isolated, purified and clustered by tion, mouse and human FAP were expressed as CD8-FAP fusic
means of probes covering distinct regions of the human FAfPoteins in insect cells. The CD8-(human FAP) and CD8-(mouse
cDNA. Further analysis focused on five independent phages FAP) cDNAs encode chinfekDa proteins comprising the
containing various coding segments from the known cDNA s&b-kDa extracellular domain of either mouse FAP (amino acids
quence. 27761) or human FAP (amino acids 27760), fused C-termi-
Restriction fragments positive for mouse and human FARally to the 25-kDa extracellular fragment of mouse CD8 (amino
coding sequences were subcloned, and partially sequenced to 1aci@9). The CD8 part contains a leader peptide for effi-
localize exons. Genomic regions that could not be detected dient protein secretion, a dimerization motif, and provides a bait
the phage clones were amplified from genomic DNA using for immunopurification.
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bound member of this family. Amino acid and cDNA sequence
comparisons revealed significant similarity to the T-cell activa-
tion antigen CD26, also known as DPP IV [8]. This similarity
is substantiated by our analysis of the genomic organization, lo-
calization and function of the human and mo##d® genes.

The number and size of exons and introns, and thus the over-
all size of the FAP gene, is highly conserved between the human
and mouse genomes. Human and mouse FAP genes both contain
26 exons with identically located exon-intron boundaries. In a
previous study, we identified splice variants of mouse FAP ex-
pressed during embryonic developmet2]] The comparison of
the cDNA and genomic sequences suggests that alternative use

of splice donor sites is responsible for generating the different
12 transcripts. In the case of one alternative transcript, mouse
FAP*33  all of exon 3 is missing, leading to an internally deleted
1B protein lacking amino acids 13-63. Another alternative tran-
787 A script, mouse FAP, which is lacking amino acids13-35, is
0 e apparently generated by the use of a cryptic splice donor site
259 o within exon 3. No alternative processing has been observed for
1001 el human FAP.
078 ,___.;;" Using anMboll polymorphism inM. spretusandM. muscu-
050 /i’ lus, the Fap gene has been mapped to the mid-portion of mouse
0% 27 chromosome 2, a region known to be syntenic to human 223,
000 the locus of human FAP [23].

The sequence similarity and similar architecture of the genes
encoding FAP and CD26/DPP IV suggest that both arose from
Fig. 4. FAP fusion proteins have DPP activity(A) Expression of CD8- the duplication of an ancestral gene. This notion is supported by
FAP fusion proteins in the baculovirus system. Supernatants obtaingme finding that the CD26 and FAP genes map close to each
from HighFive cells infected with baculoviruses encoding CDS-(mOUS@ther in two SpecieS' name|y to human chromosome 2p23_qter
F’ZP) or CDggj(.?.“ma”TEAP) were Sepfatrﬁte? by SDS/tPAGE “”dgrtno{k , 24] and to the mid portion of mouse chromosome 2 [22].
reducing conaitions. e presence 0 e fusion proteins was detec .
by Westgem blot analysis ugng the anti-CD8 mAb’]é’_{. Lanet, 30y .ﬁ ontrast, DPP X, another structural relative of FAP and CD26,

is encoded by a gene on human chromosome 7 [25].

supernatant obtained from cells infected with the CD8-(mouse FAP) b e .
culovirus; lane 2, 3@l superatant isolated from cells infected with the _ Similar to other serine proteases, FAP and CD26 have a cata-

CD8-(human FAP) baculovirus. The positions of molecular-size markebgtic serine residue arranged within the consensus sequence Gly-
are shown on the right (in kDa). (B) Immunocapture assay for DPRaa-Ser-Xaa-Gly. Unique to these two genes is the split of this
activity. 5,14 or 28 ng CD8-(mouse FAPK(), CD8-(human FAP)Y),  motif into two exons. Gly-Trp is located at the very end of exon
or CD8 () were immunopurified with the anti-CD8 mAb 38-1 as 21 and Ser-Tyr-Gly at the beginning of exon 22. This arrange-
described in Materials and Methods. The immunocomplexes Wefgent differs from the typ|Ca| serine proteases where the com-
incubated with the synthetic peptide Ala-Pro-NkMec. Release of plete serine consensus site is encoded within one exon.

NH-FMec was detected at 538 nm afteh incubation. Previous biochemical studies revealed that DPP IV cleaves
N-terminal dipeptides from polypeptides witkproline orL-ala-

Western blot analysis of supernatants obtained from Hig ine at the penultimate position [26]. To extend the similarity of

Five cells, infected either with baculoviruses encoding CD8-(hl'I_:AP with serine proteases (o a functional level, recombinant

AP was assayed for the presence of a DPP activity. For this
man FAP) or CD8-(mouse FAP), was performed under non-re- : )
ducing conditions. In both cases, a 220-kDa protein band ngrpose, mouse and human FAP were expressed in the baculo

recognized by the anti-CD8 mAb, 8B-1 (Fig. 4A), whereas Virus system as chimeric CD8-FAP fusion proteins. The ability

no protein band was detectable in supernatants from uninfec ofcjmmunopurified chimeric CD8-FAP 1o cleave a Ala-Pro-NH-
cells (data not shown). The 38-1-immunoreactive bands were > Mec substrate clearly reveals a dipeptidyl peptidase activity

shifted under reducing conditions to an apparent molecular m éthe FAP enzyme. In contrast to the widely expresSeiP6/

AT : : P IV gene, expression dfAP is tightly regulated, with evi-
of 110 kDa, indicating that the CD8-FAP fusion proteins arge .o of 4 induction on the surface of reactive stromal fibro-
secreted as homodimers (data not shown).

The putative protease activity of the fusion proteins was anQI-asts of epithehal tumors and healing wounds. These differ-

lyzed by incubating different amounts of immunopurified CDSFncisdma%hbesire IEQ d'Stm.Ct prcf)r?r?ter and enhgnce(rj eIerrtfnts
CD8-(human FAP), and CD8-(mouse FAP) with the synthetiC o oo 1 e DTianking region of Ineése genes. based on the

dipeptide Ala-Pro-NH-EMec. Release of the leaving group’present study, a detailed functional characterization of the FAP-

NH.-Fs-Mec, due to enzymatic cleavage was detected ﬂuorg_romoter region is warranted.

metrically. Immunopurified CDS'(hU.man FAP) and CD8-(mouse e thank Mr B. Guilliard, Ms I. Lauritsch and Ms S. Zeiler for

FAP) cleaved the Ala-Pro-NH-Mec in a dose-dependent mannekpert technical assistance, Drs U. Bamberger and P. Garin-Chesa for

whereas mCD8 exhibited no activity. valuable contributions, and Profs H. Kleinig and R. Werner for their
support and encouragement.
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