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We cloned and sequenced the genes for two of the major proteins found in spore coats of Dictyostelium
discoideum. The predicted translation product of each of these genes starts with a hydrophobic signal sequence
that is subsequently cleaved. Expression of these spore coat genes is coordinate in prespore cells.

When Dictyostelium discoideum cultures reach a high
population density and deplete the environment of food
sources, they stop growing and the cells embark on a
developmental pathway leading to the formation of fruiting
bodies, in which a ball of spores is held several millimeters in
the air by a cellular stalk (2, 12). Some of the best-charac-
terized prespore-specific proteins are the spore coat pro-
teins, which are synthesized only in prespore cells after 10 h
of development, accumulate in prespore vesicles, and are
secreted to make up the outer layer of spores (4-6, 15). We
have previously isolated cDNA clones that correspond to
two of the spore coat proteins, SP96 and SP60 (6, 11). We
now report the isolation of genomic fragments that include
the genes coding for SP60 and SP70 and confirm the assign-
ment of the cDNAs to these proteins. The coordinate
temporal and cell-type-specific regulation of transcription of
these genes as well as the association of their products in
disulfide-cross-linked complexes stored within specialized
prespore vesicles makes it important to understand the
structure of these genes in detail.
A partial Sau3A digest of Dictyostelium genomic DNA

cloned in a derivative of plasmid pAT153 was screened with
probes prepared from plasmids pSP1.8 and p2H3 (10, 11). Of
about 50,000 colonies, we found several reactive with one or
the other of the probes. Those with large inserts were further
analyzed. One of the clones recognized by pSP1.8 carries a
5.5-kilobase (kb) insert that we excised and subcloned in
plasmid pGEM-1 to generate pSP60 for further mapping and
sequencing. A clone recognized by p2H3 carries a 3.5-kb
insert that was subcloned in pGEM-1 to generate pSP70.
Analysis of fragments generated from these inserts following
single and double digestion with various restriction enzymes
(13) generated the maps shown in Fig. 1. The restriction sites
in the genomic fragments were unambiguously aligned with
those in their respective cDNA clones (Fig. 1). When the
genomic clones were used to probe restriction enzyme
digests of total Dictyostelium DNA, unique restriction maps
that were consistent with the maps of the cloned portions
were generated from the fragment sizes, indicating that the
fragments are derived from single-copy genes. pSP60 carries
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more than a kilobase at either end of the SP60 gene while
pSP70 carries 2 kb at the 5' end but does not extend past the
gene (Fig. 1).
RNAs prepared from pSP60 and pSP70 were used to probe

Northern blots ofRNA taken throughout development (Fig.
2). The results confirmed that these genomic probes recog-
nized the same 1.8- and 2.2-kb mRNAs recognized by their
respective cDNA clones and established the orientation of
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FIG. 1. Restriction site maps of SP60 and SP70. For SP60, the

5.5-kb insert in pAT153 (18) that reacts with pSP1.8 was subcloned
in the BamHI site of pGEM-1 and digested with Sau3A, BamHI
(Bam), HaeIII, and PstI (P). From single and double digests, a
unique map of the sites was constructed. The relative positions of
the PstI and HaeIII sites were congruent with those in the cDNA
clone pSP1.8, oriented as shown here (11). The heavily hatched
portion of the mRNA was sequenced in pSP1.8. The lightly hatched
portion was predicted from the size of the mRNA (1.8 kb). Portions
of the genomic clone were subcloned in pGEM-1 for sequencing
(p60.3 and p60.6). For SP70, the 3.5-kb insert in pAT153 that reacted
with 2H3 was subcloned in the BamHI site of pGEM-1 and digested
with Sau3A, HinclI (H), and BamHI. A unique map of the sites that
was congruent with the sites in 2H3 oriented as shown here was
constructed (10; data not shown). The heavily hatched portion of the
mRNA was sequenced in the cDNA clone 2H3. The lightly hatched
portion was predicted from the size of the mRNA (2.2 kb). Portions
of the genomic clone were subcloned in pGEM-1 for sequencing.
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FIG. 2. Developmental accumulation of SP60 and SP70 mRNA.
Northern blots of RNA taken at various times (shown at the top of
each lane, in hours) during development of D. discoideum AX4 were

hybridized to riboprobes generated from pSP60.3 or pSP70.3. Con-
stant amounts ofRNA were loaded in each well. The blots were also
probed with a clone that recognizes actin mRNA to confirm that
equal amounts of mRNA were present in all lanes (data not shown).

transcription within each fragment. The mRNAs are not
present until hour 8 of development, gradually accumulate
until hour 12 and then remain at high levels throughout the
remainder of development.

Subclones of pSP60 and pSP70 and their cDNAs were

sequenced (17) and found to be identical in the portions that
overlapped (Fig. 3 and 4). The sequence of 2H3 differed from
that reported by Gomer et al. (10), in which the open reading
frame stopped shortly after the BamHI site. Both SP60 and
SP70 have short open reading frames initiated at AUG
codons preceded by several adenines. An intron with a high
A+T content flanked by canonical splice sites is spliced out
of both genes, as determined by sequencing cDNAs gener-

ated from poly(A)+ RNA of 18-h-developed cells by poly-
merase chain reaction with primers that flank the region (9,
16). The long open reading frames of both of these genes end
at the translation termination signal (UAA) most commonly
found in Dictyostelium genes (19).
The first exon of both SP60 and SP70 codes for a hydro-

phobic signal sequence that is cleaved off, leaving the
previously determined sequences at the N termini of the
processed spore coat proteins (Fig. 5) (7). The predicted
products of both genes contain a central region with a high
proportion of cysteine residues that could be involved in the
intermolecular cross-links that form a complex of SP96,
SP70, and SP60 within prespore vesicles (4). Within this
region, there are several repeats related to the CPEGHECK
sequence that are also found repeated in SP96 (unpublished
data), suggesting that all three of these spore coat proteins
have evolved from a common precursor.

There are a single glycosylation site (the NAT sequence)
and nine serine residues in a row in the N-terminal region of
SP70 that are likely to be the sites for the known glycosyl-

AATATTTAAAAATTCTAATAAAAAGTTTTTTATATTTAGTAAATTTGT
AAAATCAATTTGTAACAAAAACTAGTAATTTAAAAAAAAAAAAAACGA
AAAAAAAAAAAA ATGAAGATTTTATCATTATTAGTTGTAGGTGCCTTA

Mel Lys Il Lou Sor Lou Lou Val Val Gly Ala Lou
TGTATGGGAGGTAAAGTTTATGGTGAAGTTAATGGTGATTGGAACAAT
Cys Met Gly Gly Lys Val Tyr Gqp Gu Val Asn Gly Asp Trp Asn Asn
AATGGTGATTGGAACAATAATGGCGATTGGAACAATAATGGTGATTGG
Asn Gly Asp Trp Asn Asn Asn Gly Asp Tip Asn Asn Asn GAy Asp Trp
AACAATAATGGTCCAATTTTAGIGTAAGTTTTATTTTAAACTATATAC
Asn Asn Asn Gly Pro Il Lou
ATAAAAATAATAAAATAAAAAAATTTGGTATTAATACTTTTTTTTTTTT
TTTTTTTTTTTTATTTATTATTATTAAATCTTGACTTTTTTATATAG/
ACTGTTCAACACTTCAATGTCCACCAAGATATCATTGTGAAGTAAAT
Asp Cys Sor Thr Lou Gh Cys Pro Pro Arg Tyr Hs Cys Glu Val Asn
AATGGTAATAGACAATGTGTTGAAGATCAAATTACATTGCCACCATTT
Asn Gly Asn Arg Gln Cys Val Glu Asp Gin li Thr Lou Pro Pro Phe
GATAAATGTGATAATGTCCATTGTCCAAAAGGATTTAATTGCAAATAT
Asp Lys Cys Asp Asn Vl His Cyp Pro Lys Gly Phe Ass Cys Lys Tyr
GATTGGGAAAAAGATCTTGCTCTTTGTGTTCCATGGAGACCATATCCA
Asp Tip Glu Lys Asp Lou Ala Lou Cys Vol Pro Trp Arg Pro Tyr Pro
CCAGTTTGTAGAACTAGATGTCCAGAAGGTCATGAATGTAAAGTTGAT
Pro Vol Cys Arg Thr Aig Cys Pro Glu Gly His Glu Cys Lys Vol Asp
GAATGGGGTAAAGAATGTTGCGTAAAGATCAAATGTGATGATATTTGT
GMu Trp Gly Lys G4 Cyp Cys Vo Lys lAM Lys Cys Asp Asp lb Cys
GACTTGCGTTGTCCAAAGGGTCATGAATGCAAGATCAAACATGATGGT
Asp Lau Aug Cyp Pro Lys Gly Hts Glu Cys Lys He Lys His Asp Gly
AGTAAATGCTGTGTCCGTTCATGGAGACCAAGACCACATAAACCACAT
Sor Lys Cyp Cys Vol Aug Sor Trp Arg Pro Arg Pro His Lys Pro His

CCACGTCCACCAAT.ICGAGATTAAGATGTCCACCAGGTCATGAATGC
Pup Aug Pro Pro lb Cys Aig Lou Aug Cys Pro Pro Glp His Glu Cs
AAACATGATGAACATGGTAAAGAATGTTGCGTTAAAAAACGTCATCAT
Lys His Asp Glu His Gy Lys Gu Cys Cys Vol Lys Lys Arg His His
GATAGATGTGACCTCAAATGTAAGAGAGGTTATGAATGTAAAATCAAA
Asp Au Cpu Asp Lou Lys Cys Lys Arg Ga Tyr Glu Cys Lys Nlo Lys
CATGATGGCTCCAAATGTTGTGTCAAGAGAACTCCAAAGAGACCATGT
His Asp GAp Sr Lys Cys Cys Vol Lys Arg Thr Pro Lys Aug Pro Cys
TGTAAACCAAATTCATGTGCCAGAGATGAAAAATGTGTTGCCACCAAA
Cys Lys Pro Aan Sr Cys Ala Aug Asp GM Lpu Cys Vol Ala Thr Lys
GACAGAATCATTTGTGTAAAACCAACTTGTGATAATACTCGTTGTCCT
Asp Aug lb No Cys Vol Lys Pro Thr Cys Asp Asn Thr Aug Cys Pro
CCAAATTACCATTGCATATGTGGTGATAAAATTGATGGTGTAAAATGT
Pro Asn Tyr His Cys No Cys GA Asp Lys Ns Asp Gly Vol Lys Cps
GTTCCAGATTGTAAGAAAGCAAGATGTGATGATGTCGAATATCCAGAT
Vol Pro Asp Cpu Lys Lys Ala kg Cus Asp Asp Vl Glu Tyr Pro Asp
TTCCATAGATGTGTTGAAAGACGTGGTGGTATCTTAAGTTGTGAATTT
Pho kg Cyp Vl Glu Arg kg Gly Gly No Lou Sar Cys Gu Phs
GATCCACCAAGACAACCAAGATCCCTTGATTGGGCTGAAAATGAAAAT
Asp Pro Pro Ag GMn Pro kg SBr Lou Asp Trp Ala Gu Asn Gu Asn

GATGATCGTGACTATGATGATCGTGACTATGATGATGATGAATATGAT
Asp Asp kg Asp Tyr Asp Asp kg Asp Tyr Asp Asp Asp GMu Tyr Asp
GGTGTT ATGAT GGCG GC C GGTGAC GGTG ACTAT GAT GGTG ATT AT GAT
Gap Vol Met Ala Ala Gly Asp Gh1 Asp Tyr Asp GAy Asp Tyr Asp

GGTGATTATGATGATGACAATTATTATGGTGATGATGACTATGATAAT
Gap Asp Tyr Asp Asp Asp Asn Tyr Tyr Gly Asp Asp Asp Tyr Asp Asn
GATTGGGACAATGATAATGATTGGGGTAATGATTGGGATAATGATTGG
Asp Tip Asp Asn Asp Asn Asp Tip Gly Asn Asp Trp Asp Asn Asp Tip
GACAATGAAGATGGTGATAATTGGAATGATGATGACTTCCAAGATGCA
Asp Asn GM Asp Gly Asp Asn Tip Asn Asp Asp Asp Ph. GMn Asp Ala
AATGATGAATGGGACTATTAAGCCATTAATTTTTTAAAAAAAAAATAA
Asn Asp Glu Tip Asp Tyr END END
TAATAATATTAATACAAATAAGCCATTAATTTTTTAAAAAAAAATAAT
AATAATATTAATACAAATAATTTTTTAAAAAAAAAAAAAGAAAAAAAA
AAAAAAGAAAAAAAAAAAAAAAAAAAAAAAAAAATATCTATTAATCG

FIG. 3. Sequence of SP60. The transcribed regions of genomic
clone pSP60 and the cDNA clone SP1.8 that covers the last 935
bases were sequenced from a set of progressive deletions (Erase-
a-Base; Promega Biotec, Madison, Wis.). Analyses of sequences
were assisted by the DNA Strider program on a Mac II computer
(14). The two sequences are identical except for the poly(A) tail at
the 3' end of SP60. The EcoRV site (GATATC) and the central PstI
site (CTGCAG) that were used to generate subclones pSP60.3 and
pSP60.6 are underlined. The deduced amino acid sequence is
indicated below the nucleotide sequence, except in the region that is
spliced out of the finished mRNA. The three-letter code for amino
acids is used. The reading frame starts at the first ATG codon and
ends at the first of two in-phase termination sites. This sequence has
been deposited in GenBank (accession no. M26239).

ation and phosphorylation of this spore coat protein (Fig. 5)
(1, 4, 15). Immediately following the serine series in SP70,
there are five exact repeats of an 11-amino-acid sequence
(GGSTTGSHTTT). Such repeated sequences could facili-
tate self-polymerization ofSP70 as it forms the outer layer of
the spore coat. The predicted molecular weights of the
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AAATTTTATTATTATTTCAATTATTATTATTTTTTCCAGTACAAAGTA
CAAAAAAAA AAAAAAAAAAAAAAAA AACCAAAAAAAAAAAAAAATTAT
TTATATTATTACAAATAAAACAGTAACATTAAATATTAATAATTAGAT
ACATTGAAAAAAAAAGAAATAATAATAATTAAGAATAAAAAAAAAAAA

AACTATAATAACATTTC AATTG TA TT TA AAAA AAAAAA AAAAATCTCA
TATACATATACCATTAATATAGTAAAAGTACCAGTAATAAA ATGAGA

Met Arg
ATATTAAAATTGGCCGCACTTAGTTGCTTATTATTTATAGCACCATCA
lie Leu Lys Lou Ala Ala Leu Ser Cys Lou Lou Phe lie Ala Pro Ser

CTTTCAATTA/GTAAGTTTTTAGATTTATTTTTTATTATAAAAATAAA
Leu Ser Ile
TTAGATTTTTTCTTTTTTAAGATTAAAAAATAATTGGATTTATTTTAA
AAAATAAATAATAAATATTAAACTATAATAAAATTTAAATAATAATCA

AATTAAAAAACAATTACATAATATGAATTAAAATAATAACATAATTAA
AATAAAATAAAAATAAAATAATAATAATAAAAATAATAATAATATATA
AAAATATATAAAGTTAATAAAATTAAAATATTTTATTAATTTTTTTTT
TTTTTTTTTTTTTTTTAAAATAG \ATTGCGATGGTTTATCAAAAGAT

Asn Cys Asp Gly Leu Ser Lys Asp

CAATGTGAACAAAACTTTCCTCAATGTCAAATTTTAACTGCAAAGAGT
Gin Cys Glu Gin Asn Phe Pro Gin Cys Gin lie Lou Thr Ala Lys Set

TGTTGTGGTGAAAGTAAATCATATTGTGCTGAAAGAGATAGTAACGAT
Cys Cys Gy Glu Ser Lys Se Tyr Cys Ala Glu Arg Asp Ser Asn Asp
TGTCTTGCTAGTAAAATTTCATGTAAAAAGGATCCTCAAGGTAATATT
Cys Lou Ala Ser Lys le Ser Cys Lys Lys Asp Pro Gin Gqy Asn lie

TATGAATTTTGGAGTAGTTGTACACCAAGTAGTGGTTTCACAGATTTT
Tyr Gku Pte Trp Ser Set Cys Thr Pro Ser Ser Gly Phe Thi Asp Phe
ATTCCATCCAATGCAACATGTTCATCATTAAATTGTAATGCTCAACAA
lie Pro Ser Asn Ala Thr Cys Set Ser Lou Asn Cys Asn Ala Gin Gin

ATGAGTTGCAAATATGTTCAACAAGCATGTCATGAAACATCATGTTGT
Mel Set Cys Lys Tyr Val Gin Gin Ala Cys His Giu Thr Set Cys Cys

CCTGATATTCCTCAATGTCAAATTCCTGCAACTGGCGGTGGCCCAGCT
Pro Asp lie Pro Gin Cys Gin le Pro Ala Tin Gly Giy Gly Pro Ala
ACTGGAAGTGCAACTGGTCAAGGCACATCAGGTGGTACACCAGGTTCT
Thr Gly Ser Ala Tin Gly Gin Gly Thr Ser Gly Gly Thr Pro Gly Ser

TGTGATAAAGTTAATTGTCCAAATGGTTACATTTGTACAATAGTAAAT
Cys Asp Lys Val Asn Cys Pro Asn Gly Tyr le Cs Thr lie Val Asn

CAATTAGCAGTATGTGTTTCTCCATCATCCTCTTCGTCAAGTTCTTCA
Gin Lou Ala Val Cys Val Ser Pro Ser Ser Ser Ser Set Ser Set Ser

TCAACCACTGGCTCACATACTACCACTGGTGGTTCAACCACTGGCTCA
Ser Thr Tin Gly Ser His Tie Thr Thi Gly Gly Set Thr Thr Glp Ser
CATACTACTACTGGTGGTTCAACCACTGGCTCACATACTACTACTGGT
His Tin Thr Thr Gly Gip Set Thr Tir Gly Ser HiS Thr Tin Thr Gly
GGTTCAACCACTGGCTCACATACTACTACTGGTGGTTCAACCACTGGC
Gly Ser Tin Tin Gly Ser His Thr Tin Tin Gly Gly Set Thr Tht Gly
TCACATACTACTACTGGTGGTTCAACTACTGGTCCAACATGTGGTAAT
Ser His Tin Thf Thr Gly Glp Ser Thr Thr Gly Pro Thr Cys Gly Asn
GTTAACTGCCCAAGAGGTTACCATTGTGAAGTTAGAGGTTCCCAAGCT
Vie Asn Cys Pro Atg Gly Tyr HoS Cys Giu Val Arg Giy Set Gin Ala
GTTTGTGTTGCCGATGAATTTGACTCATGTGCCAATGTTGATTGTGGT
Vie Cys Val Ala Asp Giu Phe Asp Ser Cys Ala Asp Val Asp Cys Gqy
TCAGGTTACCATTGTAAGAATGGTGAATGTATTCGTGATAAAGTAGAA
Set Gly Tyt His Cys Lys Asn Gly Giu Cys lie Arg Asp Lys Val Giu

TGCGATGCATGTGATCAAATTAACTGCCCAAAGGTCATCATTGTATAT
Cys Asp Ala Cys Asp Gin lie Asn Cys Pro Lps Val lie lie Val Tyr
CTCAACCAAAAGGTGGCTGGATTGGTTCCCATAAGAAAACGTCACTGG
Lou Asn Gin Lys Val Ala Gly Lou Voi Pro lie Arg Lys Arg His Trp
CAATTACACCCAGAACATTGTGGCGGACGTCCAAATAAGATTAAAGTC
Gin Lou His Pro Gli His Cys Gby Gly Arg Pro Asn Lys lie Lys Vai
ATCTGTGTTCCATCACCAAAAGGTACTTGCAAGACTGTTCAATGTCCA
lie Cys Val Pro Ser Pro Lys Gly Thr Cys Lys Thr V Gin Cys Pro
AAAGGTTACAAATGCAAACTCTATGCTGATGGTCCAACATGTGTAAAG

Lys Gp Tytr Lys Cys Lys Lou Tyr Ala Asp Gly Pro Tir Cys Val Lys
ATTGAAAAACCAAAATGTCTCACTTGTAAAGATATGCATTGTGAGTCA

No Glu Lys Pro Lys Cpu Lou Tin Cps Lys Asp Met His Cys Gki Set
AATGGATTACTCTGTGTCTTGACTCCACAAAAGAAGACTGATGAAGAA
Asn Gly Lou Lou Cys Val Lou Thr Pro Gin Lys Lys Tin Asp Gin Glu
TGTTGTCCAATTATTCCAATCTGTATCAATCCATCAACTATTGCCGCA

Cys Cps Pro li No Pro lie Cys He Asn Pro Set Thi lie Ala Ala
TCCACTATTGCCACTACAACTGCATCAACTCGTCACTCAACTGCCTCA
Ser Thr fe Ala Ttn Thr Tir Ala Set Ti At His Ser tTw Ala Set
ACAATTGCCTCATTAGTCACTGGTACCACAAGTGGTGGTGGTGGTATG
Thr ft Ala Ser Lou Val Ttn Gly Thr Tth Ser Gap Gly Gip Gly Met

GGTTCATTTGGTGGTCGATCCGATGAAGAATCAAGTGATCCAAATGCT
Gly Ser Phn GV Gly Arg Ser Asp Giu Glu Set Sef Asp Pro Asn Ala
ATACTTGGTCTCTTTGAAGACGATATTTTCTGGGGTGATAATGATGAA

ft Leu Gap Lou Phe Giu Asp Asp lie Phn Trp Gly Asp Asn Asp Giu
TACTTTAGTGATAACTACCGTTATGTTGATGAAGAAGATATTGATGAA
Tyr Ptw Ser Asp Asn Tpr Arg Tyr Val Asp Glu Gu Asp lie Asp Giu
GATTTCAATGGTAATGATGAATTTGAAATTGATGTTGAAGGTGATTTC
Asp Phi Aun Gly Asn Asp Giu Pie Giu No Asp Val Giu Gly Asp Phe
CAAGAAGATGATTTCGAAGAAGAATATGCATTTTATTAAATTAAACTT
Gin Glu Asp Asp Phe Giu Glu Giu tyr Al Phe Tpt END
TTTTTCATAAAAAAATAATAATAATAAT TTTATTACTTATCATTATCA

END END END

TCAATTATTACATTTTTATTTTACTTTTATTACAATTCT TTTTTTTTA

TTTTCCAAAAACCTTTTCCAAAAAAAAAAAAAAAAAAAAAAAAAAAAA
ACAAACCATAAACAAAACTAAAATAAATTAAAAAAAAAAAAAAAAAAA
AAAAAAAAA

MKILSLLVVGALCMGGKVYGEVN G D W N N N G D W N N N G D W N N N G D W N N N G

PILDCSTLOCPPRYHCEVNNGNRQCVEDOITLPPFDKCDNVHCPKG

FNCKYDWEKDLALCVPWR PYPPVCRTRCPEGHEKVDEWGKECCV

CRLRCQPPGHECKHDEHGKECCVKKRHHDRCDLKCKRYECIKHD
GSKCCVKRTPKRPCCKPNSCARDEKCVATKDRIICVKPTCDNTRCP
PNYHCICG DKI DGVKCVPDCKKARCDDVEYPDFH RCVERRGGI LSC
EFDPPROPRSLDWAEN ENDDRDYDDR DYDDDEYDGVMMAAGDGD
YDGDYDGDYDDDNYYGDDDYDNDWDNDNDWGNDWDNDWDNEDG
DNWNDDDFODANDEWDY

SP70

MRILKLAALSCLLFIAPSLS N C D G L S K D 0 C E 0 N F P0 C 01 L TA K SC C G E S K
SYCAE R DSN DC LASKISCKKDPOGNIYEFWSSCTPSSG FTDFI PSN
ATCSSLNCNAQOMSCKYVOQACHETSCCPDIPQCOI PATGGGPATGS
ATGOGTSGGT PG SC DKVNC PN GY CT IV NOLA VC VS PSSSSSSSS ST
TGSHTTTGGSTTGSHTTTGGSTTGSHTTTGGSTTGSHTTTGGSTTGS
HTTTGGSTTGPTCGNVNCPRGYHCEVRGSQAVCVADEFDSCANVD.5fl
SGYHCKNGECI RDKVECDACDOINCPKVIIVYLNOK VAGLVPI RKRH

WQLHPEHCGGRPNKIKVICVPSPKGTCKTVVCPKGYKCKLYADGPT
CVKIEKPKCLTCKDMHCESNGLLCVLTPOKKTDEECC PIIPIC IN PS
TIAASTIATTTASTRHSTASTIASLVTGTTSGGGGMGSFGGRSDEESS
DPNAILGLFEDDIFWGDNDEYFSDNYRYVDEEDIDEDFNGNDEFEI
DVEGDFOEDDFEEEYAFY

FIG. 5. Amino acid sequences of spore coat proteins SP60 and
SP70. The predicted amino acid sequences were deduced from the
nucleic acid sequences of pSP60 and pSP70. The single-letter code
for amino acids is used. Signal sequences that are removed from the
processed spore coat proteins are shown in boldface at the start of
SP60 and SP70. The next 20 amino acids in the predicted products
are identical to the amino acids found by direct sequencing of
purified SP60 and SP70 (7). The prespore motif (CPEGHECK) and
its variants are underlined. The asparagine (N-97) in the glycosyl-
ation acceptor site of SP70 is in boldface.

primary products of SP60 and SP70 are 46,892 and 54,448,
respectively.
Using the clones described in this paper, we have recently

shown that cells dissociated from aggregates and shaken at
106/ml in buffer rapidly lose SP60 and SP70 mRNA unless
100 ,uM cyclic AMP is added to the buffer (K. L. Fosnaugh
and W. F. Loomis, manuscript in preparation). This seems
to be a common characteristic of prespore-specific genes. It
has been shown that several of these genes are repressed in
prestalk cells by the morphogen 1-(3,5-dichloro-2,6-dihydry-
oxy4methoxyphenyl)-1-hexanone (DIF) that accumulates
following aggregation (8). We expect that the spore coat
genes are also repressed in prestalk cells by DIF acting
through a common trans-acting protein. However, prespore
cells must be insensitive to DIF, since they express the spore

FIG. 4. Sequence of SP70. The transcribed region of genomic
clone pSP70 and the cDNA clone 2H3 that starts 36 bases after the
only BamHI site (GGATCC) (underlined here) were sequenced. The
two sequences are identical in the shared region (664 bases). The
cDNA extends 907 bases past the Sau3A site at which the genomic
clone ends. The last 25 bases of the sequence are likely to be derived
from the posttranscriptionally added poly(A) tail. The deduced
amino acid sequence is indicated below the nucleotide sequence,
except in the region that is spliced out of the finished mRNA. The
three-letter code for amino acids is used. The reading frame starts at
the first ATG codon and ends at the first of three in-phase termina-
tion sites. This sequence has been deposited in GenBank (accession
no. M26238).
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coat genes even though they are exposed to somewhat
higher levels of DIF than prestalk cells are (3). It is possible
that cells differentiating along the prespore pathway become
insensitive to DIF. Such differential sensitivity to DIF of
prespore and prestalk cells forms the basis of a model for cell
type divergence that has been proposed recently for Dicty-
ostelium discoideum (W. F. Loomis, Prog. Mol. Subcell.
Biol., in press).

We thank Joseph Dynes and Richard Firtel for the gift of their
partial Sau3A genomic Dictyostelium bank that contained 5- to 7-kb
size-fractionated fragments cloned into the BamHI site of a modified
pAT153 cloning vector. We are also grateful to Mark Floyd for
technical assistance.
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