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ABSTRACT

Three ¢cDNA clones, pHGR122, pHGR11, and pHGR74 containing the coding information for abundant
mRNAs were identified from a human ovarian granulosa cell cDNA library. Characterization by nucleotide
sequencing revealed that pHGR122 was specific for a collagenase inhibitor and pHGR11 for melanoma-as-
sociated antigen ME491. Relative quantification by Northern analysis indicated that collagenase inhibitor
mRNA is a major species in granulosa cells. This finding provides evidence for the origin of this protein in
follicular fluid as a secretory product of granulosa cells. pHGR11 identified melanoma-associated antigen
ME491 as the unexpected product of normal, noncarcinogenic, granulosa cells. pHGR74 has the complete
coding information for an unknown protein. Three independent experiments: (i) cell-free translation of
pHGR74 RNA; (ii) transcription of suitable restriction fragments followed by cell-free translation; (iii) hy-
drolysis of the cell-free translation product of pHGR74 RNA by endoproteinase Lys-C, identified one open
reading frame coding for an acidic, highly hydrophilic protein of 111 amino acid residues. pHGR74 mRNA
is expressed in human testis, prostate, seminal vesicle, and ovarian granulosa cells. A comparative Southern

analysis indicates pHGR74 mRNA is species specific and encoded by a single-copy gene.

INTRODUCTION

T MIDCYCLE of the human menstrual cycle, a surge of

luteinizing hormone (LH) leads to the rupture of a
mature follicle with the release of the oocyte. Soon after
ovulation, the corpus luteum forms from two types of fol-
licular cells: the theca and the granulosa cells. Little is
known about the functional role of the granulosa cells in
the follicle. To characterize the metabolic potential of the
granulosa cells, we have analyzed mRNAs by sequencing
c¢DNA clones from a human ovarian granulosa cell cDNA
library. Recently we reported the characterization of an
mRNA encoding polyubiquitin (Einspanier et al., 1987a,b,
1989) and of a cDNA containing the full coding region of
elongation factor 2 (Rapp et al., 1988, 1989). Employing
cDNA inserts from a number of cDNA clones of a cDNA
library as hybridization probes in Northern analysis, we
identified three ¢cDNA clones that represented abundant
mRNAs in human ovarian granulosa cells. We report the
characterization of these mRNAs by cDNA sequencing.

MATERIALS AND METHODS

The human granulosa cells were obtained from follicles
of patients after ovarian superstimulation by clomiphene;
the cells were purified by Percoll gradient centrifugation.
Total RNA and poly(A)*RNA from human granulosa cells
were prepared as described (Einspanier ef al., 1987b; Rapp
et al., 1988).

The construction of the ¢cDNA library from human
ovarian granulosa cells is described elsewhere (Einspanier
et al., 1987b; Rapp ef al., 1988). Plasmid DNA was iso-
lated according to the method of Birnboim and Doly
(1979). From plasmids of recombinant clones of the hu-
man granulosa cell cDNA library containing cDNA inserts
> 1,000 bp, respective cDNA inserts were obtained by re-
striction with Bam HI. The Bam HI inserts were purified
by trough elution on a 1% agarose gel.

DNA probes were **P-labeled by random priming to a
specific activity of 10® cpm/ug employing a commercial kit
(Amersham). For Northern-transfer analysis, RNA after
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treatment by formaldehyde was electrophoresed in a 1%
agarose gel (Maniatis et al., 1982) and transferred to Gene-
Screen membranes (NEN). For the hybridization of RNA
blots with DNA probes we followed the procedure of
Khandjian (1986). For relative quantification of specific
mRNAs, a human elongation factor 2 probe comprising
nucleotide residues 1-1,765 of the amino-terminal coding
region was employed in Northern analysis (Rapp ef al.,
1989). Relative intensities of signals in autoradiographs
were determined by densitometry and corrected for the dif-
ferent lengths of the individual probes.

The ¢cDNA inserts of clones pHGR122, pHGRI11, and
pHGR74 were subjected to sequencing employing shotgun
cloning in M13mp18(RF) as well as M13mp19(RF) using
Sau 3A, Hpa 11, and Pst 1 digests. DNA sequencing was
carried out by the dideoxy chain-termination method of
Sanger et al. (1977).

A Hpa I1-Bam HI fragment of pHGR74 was cloned into
the polylinker of the Bluescript-vector (Stratagene) down-
stream from the T3 promoter. The insertion of the frag-
ment into the vector was verified by partial sequencing.
RNA specific for the Hpa II-Bam HI fragment of
pHGR74 was transcribed from the construct employing T3
RNA polymerase according to published protocols (Mel-
ton et al., 1984; Hope and Struhl, 1985). pHGR74 specific
RNA was translated in vitro using a commercial kit (Amer-
sham).

Genomic DNAs from human, dog, hamster, rat, mouse,
monkey, chicken, and Xenopus were prepared from blood
anticoagulated with EDTA (Maniatis et al., 1982). For
Southern blot analysis, DNA was digested with restriction
enzymes, electrophoresed in 0.7% agarose, and transferred
to nitrocellulose membranes (BAS 85, Schieicher &
Schuell) essentially as described (Southern, 1975; Maniatis
et al., 1982). The blotting procedure was used with initial
depurination by HCI treatment.

Hybridization was performed at 60°C under stringent
conditions following the protocol of Church and Gilbert
(1984). DNA probes were *?P-labeled by random priming
to a specific activity of 4 x 10°® cpm/ug employing a com-
mercial kit (Amersham).

DNA and protein sequence analysis as well as sequence
comparison were performed using the computer program
of the University of Wisconsin Genetics Computer Group
(Devereux et al., 1984).

RESULTS

cDNA inserts of a number of cDNA clones of a cDNA
library from human ovarian granulosa cells were employed
to probe a Northern blot of total RNA from human granu-
losa cells. By this approach three cDNA clones, pHGR122,
pHGRI11, and pHGR74, were identified which correspond
to abundant mRNAs. The lengths of the respective cDNA
inserts in these clones matched the size of the mRNA spe-
cies detected by Northern analysis, implying that the
cDNA sequences will very likely represent the full coding
region of the mRNA. To characterize the three cDNA
clones, restriction analysis and cDNA sequencing were per-
formed.
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pPHGRI122

The cDNA insert of pHGR122 comprised 775 bp; in
Northern analysis it detected an mRNA species of ~ 800
bp. The nucleotide sequence and the derived amino acid
sequence are shown in Fig. 1. The sequence of pHGR122
was identical with the mRNA encoding the precursor of
the human fibroblast collagenase inhibitor (Docherty ef
al., 1985; Gasson et al., 1985; Carmichael et al., 1986),
comprising the complete 3’ untranslated region and a
major part of the 5’ untranslated region.

PHGRI11

Northern analysis with the insert of pHGRI11 identified
an mRNA species of ~900 bp. According to sequence
analysis, the length of the cDNA insert was 852 bp. The
c¢DNA sequence as well as the derived amino acid sequence
(Fig. 2) for the open reading frame were in full agreement
with that reported for melanoma-associated antigen
ME491 (Hotta et al., 1988); compared to the published se-
quence (Hotta ef al., 1988), the cDNA insert extends 23 bp
further to the §' end.

PHGR74

With ¢cDNA insert of pHGR74 as hybridization probe
an mRNA of ~900 bp was identified. Sequence analysis of
the cDNA insert indicated a length of 897 bp (Figs. 3 and
4). Neither identity nor homology of the sequence of
pHGR74 with sequences contained in updated DNA data-
bases was observed. The sequence possesses a short
poly(A) tail and a polyadenylation signal AATAAA lo-
cated 14 bp upstream from the tail. From the sequence two

1 TCGCCGCAGATCCAGCGCCCAGAGAGACACCAGAGAACCCACCATGGCCCCCTTTGAGCC
-23 M A P F E P

61 CCTGGCTTCTGGCATCCTGTTGTTGCTGTGGCTGATAGCCCCCAGCAGGGCCTGCACCTG
-17 L A S 6 I L L L L WULIAPSURACTC
-1 41
121 TGTCCCACCCCACCCACAGACGGCCTTCTGCAATTCCGACCTCGTCATCAGGGCCAAGTT
4 v P P HP Q TATFCNSDTILUVTIRAIKF

181 CGTGGGGACACCAGAAGTCAACCAGACCACCTTATACCAGCGTTATGAGATCAAGATGAC
24 vV 6 TP EV N QTTULYQRYETII KMT

241 CAAGATGTATAAAGGGTTCCAAGCCTTAGGGGATGCCGCTGACATCCGGTTCGTCTACAC
44 K MY X GF Q AL GDAADTIRTFUV YT

301 CCCCGCCATGGAGAGTGTCTGCGGATACTTCCACAGGTCCCACAACCGCAGCGAGGAGTT
64 P AME S V C G Y F HR S HNIR S EEF

361 TCTCATTGCTGGAAAACTGCAGGATGGACTCTTGCACATCACTACCTGCAGTTTCGTGGC
84 L I A G K L QD G ULLUHTITTTCSTF VA

421 TCCCTGGAACAGCCTGAGCTTAGCTCAGCGCCGGGGCTTCACCAAGACCTACACTGTTGG
104 P WDN S L S L AQRURGTFTIKTY TV G

481 CTGTGAGGAATGCACAGTGTTTCCCTGTTTATCCATCCCCTGCAAACTGCAGAGTGGCAC
124 C EE C TV F P CLS I PCIKULIQSGT

541 TCATTGCTTGTGGACGGACCAGCTCCTCCAAGGCTCTGAAAAGGGCTTCCAGTCCCGTCA
144 H C L W T D QL L Q G S EKGF Q S R H

601 CCTTGCCTGCCTGCCTCGGGAGCCAGGGCTGTGCACCTGGCAGTCCCTGCGGTCCCAGAT
164 L ACUL PR REZPGTLTCTU®W®WOQS L RS Q1

661 AGCCTGAATCCTGCCCGGAGTGGAAGCTGAAGCCTGCACAGTGTCCACCCTGTTCCCACT
184 A

721 CCCATCTTTCTTCCGGACAATGAAATAAAGAGTTACCACCCAGCAAAAAAAARAA 775

FIG. 1. Nucleotide sequence and deduced amino acid se-
quence of pHGR122.
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1 GGCGGGAGAGGAACGCGCAGCCAGCCTTGGGAAGCCCAGGCCCGGCAGCCATGGCGGTGG
1 M A V E

61 AAGGAGGAATGAAATGTGTGAAGTTCTTGCTCTACGTCCTCCTGCTGGCCTTTTGCGCCT
S G GM K C V KF L L Y VL L L AFTCATC

121
25 AV G L I

GTGCAGTGGGACTGATTGCCGTGGGTGTCGGGGCACAGCTTGTCCTGAGTCAGACCATAA
A VvV GV G A QL VL S OQTTII

181 TCCAGGGGGCTACCCCTGGCTCTCTGTTGCCAGTGGTCATCATCGCAGTGGGTGTCTTCC
45 Q G A TP G S L L P V VI TIAV G V F L

241 TCTTCCTGGTGGCTTTTGTGGGCTGCTGCGGGGCCTGCAAGGAGAACTATTGTCTTATGA
65 F L VA F V G CCGACIKENYOCTLMI

301
85 T F A I

TCACGTTTGCCATCTTTCTGTCTCTTATCATGTTGGTGGAGGTGGCCGCAGCCATTGCTG
F L § L I M L V E V A A A I A G

361
105

GCTATGTGTTTAGAGATAAGGTGATGTCAGAGTTTAATAACAACTTCCGGCAGCAGATGG
Y VF R D K VM S E F NNNTFRQQME

421
125

AGAATTACCCGAAARACAACCACACTGCTTCGATCCTGGACAGGATGCAGGCAGATTTTA
N Y P K N N H T A S I L DR M QA D F K

481
145

AGTGCTGTGGGGCTGCTAACTACACAGATT AAAATCCCTTCCATGTCGAAGAACC
C C G A AN Y T D W EK I P S M S KN R

541
165

GAGTCCCCGACTCCTGCTGCATTAATGT TACTGTGGGCTGTGGGATTAATTTCAACGAGA
veDSCCTINUVTUVGOCCGTINTFNE K

601 AGGCGATCCATAAGGAGGGCTGTGTGGAGAAGATTGGGGGCTGGCTGAGGAARAATGTGC
185 A 1 HKEGUCUVEIZ KTIGG GWIULRIEKNUVL
661 TGGTGGTAGCTGCAGCAGCCCTTGGAATTGCTTTTGTCGAGGTTTTGGGAATTGTCTTTG

721
225

CCTGCTGCCTCGTGARGAGTATCAGAAGTGGC TACGAGGTGATGTAGGGGTCTGGTCTCC
cC C L vV K § I R S G Y E V M 238

781
841

TCAGCCTCCTCATCT TGGAATAGTATCCTCCAGGTTTTTCAATTAAACGGATT
ATTTTTTCAGAAAAAAAAAAAAAAAA 866

FIG. 2. Nucleotide sequence and deduced amino acid se-
quence of pHGRI11.
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FIG. 3. Partial restriction map and strategy of nucleotide
sequencing of pHGR74. Only restriction sites employed in
sequencing are indicated: O, Hpa II; A, Sau 3A; O, Pst I;
<, Alu 1. Horizontal arrows indicate extent and direction
of sequencing.

longer open reading frames, ORF A and ORF B, each
starting with a methionine codon, can be derived. Analysis
of the cDNA sequence by program TESTCODE (Devereux et
al., 1984) identifies a potential protein coding region from
positions 240 to 650. Both ORF A as well as ORF B are lo-
cated within this sequence region. ORF A codes for a pro-
tein of 111 amino acids, and ORF B for a protein of 57
amino acids. Two arguments favor the protein derived
from ORF A: (i) in most mRNAs the first ATG of a long
ORF is used as initiation codon in translation (Kozak,
1984); (ii) the ATG in ORF A is part of the sequence CAT-
CATGG which has the characteristic features of a consen-
sus sequence apparently controlling the translational effi-
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ciency of mammalian mRNAs (Kozak, 1984, 1987; Liitcke
et al., 1987). The protein deduced from ORF A has a M,
of 12,985 Da and rather hydrophilic features; this is com-
plemented by results from a hydropathy analysis of the se-
quence using program PEPPLOT, which indicates the hydro-
philic nature of putative protein A (data not shown). The
calculated pI for protein A is 5.32. The hypothetical pro-
tein B derived from ORF B is also located within the pre-
dicted protein coding region; the calculated M, for the pro-
tein is 6.8 kDa. The starting ATG of ORF B is part of a se-
quence AGAATGG which fulfills only minimal require-
ments of a consensus sequence: a G in position +4 and a
purine nucleotide in position —3. The protein sequences
deduced from the open reading frames of either ORF A
and ORF B displayed no homology to protein sequences in
an updated data base.

To distinguish between the two putative ORFs we cloned
the Hpa 11-Bam HI fragment of pHGR74 comprising the
sequence of the cDNA insert from position 22 to the 3’ end
into the multicloning site downstream from the T3 pro-
moter of the Bluescript vector. The correct insertion of the
fragment was confirmed by sequencing. From this con-
struct, RNA was prepared by transcription with T3 RNA
polymerase and subjected to cell-free translation. Results
depicted in Fig. 5 indicate that the RNA obtained by tran-
scription of the complete coding region of pHGR74 led to
one single protein of apparent M, 18 kDa in cell-free trans-
lation. From the size of the polypeptide, we conclude that
it is derived from ORF A. Attempts to subject the protein
obtained to cell-free processing by a microsomal mem-
brane fraction failed. Thus, the protein may be a cellular
protein.

The specificity of cell-free translation was investigated
by restriction endonuclease digestion of the Bluescript/
PHGR74 construct. For this purpose the following suitable

-

ACCCCATCCCCCACTCCTATACCGGTCCTCCATTTTGGTGCCTGCARAGCTCTGGGAARG
61 AATCCCGGGAAACGAAAAATGGTGGGTTT AA AAAGCTGGA
121 TTTAATT CCCGTAGAGGACGCGCGGAACTTCTAAGGTGGGAARAA
181 ACGAAATTAAAAAATCCTTTGATATCAGGGCTCTGAATCCTGCTGGTCAGAGCACCAAGC
241 ATTCAGTCTCTCTCCTTGCCTTTGTCTTACTTGTGTTCAAAGAAAAACAACCAGAARARA
301 AAAATCTCATCATGGCAAATATTCACCAGGAAAACGAAGAGATGGAGCAGCCTATGCAGA
M A N I H Q ENEEMEUGQPMOQN

361 ATG AGACCGCCCTTT! A 'TGAAGGCCACCAGCCTGCAGGAAATCGAC
18 G E EDRUPULGGGEGHOQPAGNRR
M E R KTA UL WEEV KA AT S L Q E I D

o >
-

421 GGGGACAGGCTCGCCGACTTGCCCCTAATTTTCGATGGGCCATACCCAATAGGCAGATCA
G Q AR RULAUPNTFRWATIUPWNUI RIGQTIN
2126 DR L ADTULZPULTITFDGZ®PYU®PTIGR §

w

481 ATGATGGGATGGGTGGAGATGGAGATGATATGGAAATATTCATGGAGGAGATGAGAGAAA

A 58 D GMGGD GDDMETITFMETEMTRBRE I
B 41 M M G W V E M E M I W K Y S WR R *
541 TCAGAAGAAAACTTAGGGAGCTGCAGTTGAGGAATTGTCTGCGTATCCTTATGGGGGAGC
A 78 R R K L REULOQILURNTCLUR RTITULMMGETL
601 TCTCTAATCACCATGACCATCATGATGAATTTTGCCTTATGCCTTGACTCCTGCCATTTA
A 98 S N H H D HH D E F C L M P *111

661 TCATGAGATTAATACTGTGATTCCCGCTGTTTTCTTTTTCCTTGCATTTTCCTAATATGC
721 CTTTACTGATCCGTTTGCTGTGAACCCTATGTTATTTCCATGTGTCAAGTGGGTCTTGTG
781 TTGCCAGCTTCTATTTGAAGATTGCCTTTGCACTCAGTGTAAGTTTCTGTCAGCAGTAGT
841 TTCACCCATTTGCATGGAAAAATTTAAAGCTAATAAAGCAATTTAAAAAGCAAAAAR

FIG. 4. Nucleotide sequence and deduced amino acid se-
quence of pHGR74. A, open reading frame A; B, open
reading frame B. The polyadenylation signal is underlined.
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FIG. 5. Cell-free translation of pHGR74-specific RNA.
Lane A, Translation in presence of microsomal membrane
preparation without pHGR74-specific RNA; lane B, trans-
lation and processing of pHGR74-specific RNA; lane C,
translation of pHGR74-specific RNA. A 15% gel was em-
ployed for NaDodSO./polyacrylamide gel electrophoresis.

restriction sites were chosen: a unique Eco RV site, located
at position 203 (see Fig. 4) ahead of ORF A and two sites
for Bsp HI. The latter enzyme cuts at positions 620, 27 bp
before the end of ORF A, and at position 661, 24 bp after
ORF A. Following complete digestion by Eco RV and par-
tial digestion by Bsp HI, transcription was performed and
the resulting RNAs subjected to cell-free translation. Results
of these experiments are shown in Fig. 6. Digestion with Eco
RV completely abolished translation. In the case of partial
digestion by Bsp HI, the major product of cell-free transla-
tion was a polypeptide ~1000 Da shorter than the complete
product of M, 18 kDa which was also synthesized.

The identification of the cell-free translation product as
protein derived from ORF A was attempted by another in-
dependent approach. A unique feature of the amino acid se-
quence of protein A is the presence of a single lysine residue
at position 80; in contrast, the sequence of protein B con-
tains lysine moieties at positions 4, 12, and 32, respectively.
Hydrolysis of the cell-free translation product of pHGR74
RNA by endoproteinase Lys-C should therefore allow to
identify the translation product as either protein A or B, re-
spectively. In the case of protein A, two fragments would be
expected with a theoretical size of 9.2 kDa and 3.6 kDa. As
shown in Fig. 7 hydrolysis by endoproteinase Lys-C pro-
duced two fragments of apparent M, 14.5 kDa and 4 kDa
besides residual uncleaved protein A of M, 18 kDa.

Northern analysis (Fig. 8) shows that pHGR74 mRNA
of 900 bp is expressed in human ovarian granulosa cells,
human testis, human prostate, and human seminal vesicle.
Northern analysis determined the relative abundancy of
the mRNAs for pHGR122, pHGR11, and pHGR74 in hu-
man granulosa cells with respect to EF2-specific mRNA

RAPP ET AL.

A 8 C D
FIG. 6. Cell-free translation of mRNAs derived from re-
stricted Bluescript/pHGR74 construct. Lane A, Construct
treated with Bsp HI; lane B, construct treated with Eco
RV; lane C, intact construct; lane D, control without
RNA. A 15% polyacrylamide NaDodSO, gel was em-
ployed.
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FIG. 7. Fragmentation of the cell-free translation prod-
uct derived from pHGR74-specific RNA by endoprotein-
ase Lys-C. A 17.5% polyacrylamide NaDodSO, gel was
employed. Hydrolysis by endoproteinase Lys-C was per-
formed in 25 mM Tris-HCI pH 8.5 at a concentration of 1
1g/25 ul for 90 min at 37°C. Lane A, Cell-free translation
product after treatment with endoproteinase Lys-C; lane
B, cell-free translation mixture obtained in absence of
PHGR74-specific RNA and treated with endoproteinase
Lys-C; lane C, cell-free translation product of pHGR74-
specific RNA without proteinase Lys-C treatment.
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(Fig. 9). The appearance of an additional signal of 2,900
bp in case of hybridization with pHGR122 could be unpro-
cessed mRNA, due to the fact that total RNA was em-
ployed in Northern analysis. The Northern blot depicted in
Fig. 9 was quantitated by densitometry; the results are de-
tailed in Table 1.

The cDNA insert of pHGR74 was used for Southern
analysis of human genomic DNA digested with Pvu II,
Hind 111, Bam HI, and Bg! II, enzymes not cutting within
the cDNA sequence. In all cases only one fragment was de-
tected by hybridization. From these results we tentatively
infer that there is only one pHGR74-specific gene per hap-
loid genome. Genomic DNAs from dog, hamster, rat,
mouse, monkey, and human were digested with Eco RI
and subjected to comparative Southern analysis employing
the pHGR74 cDNA insert as probe. Hybridization under
stringent conditions yielded only significant hybridization
with human DNA (4.5 kb). From this result it appears that
pHGR74 may represent a species-specific mRNA (Fig. 10).

kb

29
L6

A 3 D

FIG. 8. Northern analysis. Hybridization was carried out
with the Bam HI insert of pHGR74. In each of the follow-
ing experiments, 10 ug of total RNA each was employed.
Lane A, Human testis; lane B, human prostate; lane C,
human seminal vesicle; lane D, human ovarian granulosa
cells. The size of the pHGR74-specific mRNA was esti-
mated to 900 bp.

DISCUSSION

Ovulation appears to be facilitated by degradation of the
extracellular matrix at the follicular apex, which in part re-
sults from the action of the metalloproteinase collagenase
(Espey, 1980). Biochemical studies have demonstrated in-
creasing collagenase activity during the preovulatory pe-
riod, supporting this concept (Reich et al., 1985). The pre-
ovulatory increase in collagenase activity is stimulated by
the LH surge (Reich e? al., 1985; Curry et al., 1986); mech-
anisms controlling collagenase function in ovulation are,
however, unknown. In other tissues, collagenase activity is
regulated by several classes of metalloproteinase inhibitors
such as a,-macroglobulin and tissue inhibitors of metallo-
proteinases. The latter class of inhibitors possesses a range
of molecular weights of 25-30 kDa. Recently, Curry ef al.
(1988) identified and characterized a metalloproteinase in-
hibitor activity in human ovarian follicular fluid of M,
28 kDa with the properties of a glycoprotein. Although no at-

kb
29
1.6

A B T D

FIG. 9. Expression of pHGR11, pHGR74, pHGR122
mRNAs in human ovarian granulosa cells. Northern analy-
sis was performed employing 10 ug of total RNA per lane.
The Bam HI inserts of clones pHGR11, pHGR74, and
pHGR122 were labeled and 30 ng each was employed for
hybridization. A PCR fragment of human elongation fac-
tor 2 comprising residues 1-1,765 was used as a control.
Lane A, Human elongation factor 2; lane B, pHGRI11;
lane C, pHGR74; lane D, pHGR122.

TABLE 1. DETERMINATION OF RELATIVE MRNA LEVELS BY NORTHERN ANALYSIS

Percent of
Clone mRNA Relative amounta total mRNAY Size (bp)
EF2 1 0.1 3,100
pHGR122 Collagenase inhibitor 19.8 2 800
pHGRI11 Melanoma-associated antigen 2 0.2 900
ME 491
pHGR74 Putative protein ORF A 2.8 0.28 900

aThe respective mRNA levels were normalized with respect to EF2-specific mRNA.
bThe values were calculated under the assumption that according to Nakanishi et al. (1988) the approximal con-
tent of EF2-mRNA in growing mammalian cells in culture is 0.1% of total mRNA.
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FIG. 10. Comparative genomic analysis. Each lane con-
tains 10 ug of the respective genomic DNA digested by Eco
RV. Lane A, dog; lane B, hamster; lane C, rat; lane D,
mouse; lane E, monkey; lane F, human; lane G, chicken;
lane H, Xenopus. The Bam HI insert of pHGR74 was em-
ployed as a hybridization probe.

tempts were undertaken to elucidate the origin of this in-
hibitor activity, these authors hypothesized that it might be
produiced by granulosa cells. The work of Carmichael et
al. (1986) and our present results strongly suggest that the
collagenase inhibiting human follicular fluid glycoprotein
is identical to human fibroblast collagenase inhibitor and
that granulosa cells are the source for collagenase inhibitor
in human ovarian follicles.

For melanoma, a pigmented cutaneous lesion, a detailed
model of melanocytic tumor progression was developed
(Clark et al., 1984). A large number of monoclonal anti-
bodies against melanoma-associated antigens have been
characterized (Atkinson et al., 1984; Herlyn et al., 1985).
The antigen ME491 appears to be a marker for the early
stages of tumor progression of human melanoma (Atkin-
son et al., 1984, 1985). ME491 is also expressed in adeno-
carcinomas of the colon and the prostate (Atkinson et al.,
1985; Ernst et al., 1986). According to biochemical studies,
antigen ME491 is a membrane-bound glycoprotein. Hotta
et al. (1988) observed sequences highly homologous to
ME491 mRNA in genomic DNAs of other species besides
human. Our results indicate that the mRNA for this anti-
gen is present in granulosa cells derived from normal hu-
man follicles and very likely is also translated. Hence, this
would be the first report of the existence of antigen ME491
in apparently normal cells.

RAPP ET AL.

The putative protein derived from ORF A of pHGR74 ap-
pears to be a cellular protein. The discrepancy between the
apparent M, of 18 kDa as determined by NaDodSO./poly-
acrylamide gel electrophoresis compared to the calculated
value of 12,985 Da seems to be a common problem and
numerous cases could be cited; it may suffice to mention
some recent findings of similar type (Mbikay ef al., 1987;
Scheit et al., 1988). Furthermore, the translational product
of pHGR74 is an acidic protein as indicated by its low p/
value; Kimelman et al. (1984) state that aberrantly high M,
values may be related to highly acidic isoelectric points.

Two independent approaches, transcription of suitable
restriction fragments followed by cell-free translation and
hydrolysis of the cell-free translation product of pHGR74
derived RNA by endoproteinase Lys-C, support the identi-
fication of protein A derived from pHGR74 as a hitherto
unknown cellular protein.
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