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ZP3 is an 83,000 Mr glycoprotein that is found in the extracellular
coat, or zona pellucida of mouse eggs and that serves as a sperm receptor
during fertilization (1-3). ZP3 has a 44,000 Mr polypeptide chain, 3 or 4
complex-type N-linked oligosaccharides, and an undetermined number of 0-linked
oligosaccharides (4-6). Recently, we reported the exon-intron organization of
the ZP3 gene and the deduced primary structure of the ZP3 polypeptide chain
(7). Here, we present the sequence of 10,833 nt at the ZP3 genomic locus of
CD-l (Charles River Laboratories) mice (Fig. 1). This sequence includes the
entire transcription unit for ZP3 (8,508 nt), as well as 899 and 1426 nt at
the 5' and 3' flanking regions, respectively.
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-400 GATTGCTGAATGTCGAAGGCAGCCTAGTCTACGAATGCAGCCAGTTCCTCGACCAGGAGAGTTACACTGAGAAATCCTGCCCTGAAAACAGAAATAAAAC

-100 GTTGATAATGGGCTCCACCCGAGATTGAGGGAAGCAGAGGGAATTCAGGTGGGAGGGTGGGCCATCGGTGATTTAACAGTGGTGTCAGCCTCTCATT
1 ctgagcccagctgtactccaggcgggaccEicgtcaagctatttcctcttcctttgtctcctgctgtgtggaggccccgagctgtgcaattcccagac

101 tctgtggcttttgccgggtggaactcccaccccagtggggtcctcatcacctgtgaaggtggagtgtctggaagctgaactagtggtgactgtcagtaga
201 gacctttttggcacggggaagctggtgcagcccggggacctcacccttggctcagagggttgtcagccccgggtgtccgtggataccgacgtggtcaggt
301 tcaacgcccagttgcacgagtg cagcagcagggtgcagGTGAGGCGTGGCATCCTTCGGGTTGCTTAGGGGAATGGATGCGGGGAGGTGGTCTGGCAATG
401 GAGCTGTTGAGGGATGGGGTTGTCTTCTTTCACTGTGGCTCAGGAGTGGTTGTTGATGGAAGATGGCGCTCGGGCTGAGCGAGGCGATCTGGGACTCGGA
501 CTCTGCTAGAAGGAAGCTGGTGAATGGAGGGCGGATGGAAGTAGCTGTGTTCTTGGGGTCACTGACTCACGTTTTTCCCCCAAGATAAGGTTTCTC.TGTG
60 1 TAGCCCTGGCTGTCCTGGAACTCTGATCCGTTTGCCTTCTGAGTGCTAGGATTAAAGGCATGAGCCACCACTGCTAGGTCCTCATTCCTAGGATGCTTTT
70 1 CCTGAAAATCTGAGGTCCCTCCTCGCGAACAGAATAGAAGGGTGATGGGACTCGATGTTGGAGAGGGATGCAGAGGACAGCTCAGGCGCTTGCCAGAGGC
80 1 ATTAAAAATCCTGCTAAAGCCATGCCTGGTTAACATGTGCACAAAATTCCAGCACTTGGGAAATAGAGGTAGGAGAATTGGAGTTTAAGGACAACCTTGG
90 1 CTACATGAAAGACTCTGTACAAAAACAATAAAGACCCGGACCTAATCTCTGATAGAGAAAATCGGTCGCCGATGCCAGAGATTGAATCCAGGGCCTTGCA

l001 AGGTCAGACAAGCACTCCACTGAAGAGCTACATGTGCCCTGAATTTGGCTTTTTAAGAGAAGGTCTTATACTAATAACCCTAGCCCTTTGTTTCTTTTCT
110 1 TTTTTTTTTTTTTTTTTTTTTTTTTTTGGTTTTTCGAGACAGGGTTTTTCTCTGTTTAGCCCTGGCTGTCCTGGAACTCACTTTGTAGACCAGGCTGGCC
1201 TCGAACTCAGAAACCTGCCTGCCTCTGCCTCCCGAGTGCTGGGATTAAAGGCATGCGCCACCACGCCCGGCCCAGCCTTTGTTTCTTCTGGTGCTGGGTT
130 1 TACAGGGGTGCTCCTCCATACCTGGAAGCCTTGACCTAAAAGACATATGGGGCAGAGGGCATTATGACAATCTTTATTAACATAAAGACCTTAAGCATTT
1401 CAGCTGGGTTGCAGATGTAGCTCAGCTTGTCTAGCAAGCATAAGGCACGGGGTTTGAGCCTCAGCATCACAAAACACTAGGATCTGGTGATACGTGCCTG
lS0 1 TAATCCAGCACTCGGGAAGCAGAGATCGTAACATTAGGTGTCCGATGTCATCCTGGATTGCATAGCAGGCTTAAGGAGAGCCTGAGCTACAAGGAGGCCT
1601 GTTTTATAAAAGGTTCAACTGTGGTGGGGTGGTAGGTCCAAGCGGATGAGCTAGGTACAGGTCAACCTTGGATAAGCCTGGCTCCTCACCTGGTCTTGAT
1701 CACTTCCTTCCACACCTCCCAACCAGCTGTGTCTAATTCTGCCTTTGTTGAAAGGGTCTGGAAATGTGCTAAAACATGTATGGAAAGACGAGAGTGGGGT
1801 GGGGGCTGGGGGTGGTGGTGATTCCACACAGCTCTAGGGGAATGGTCATCTATGCCAGGGTGAGTTTTCCTGGCATGTAGCTGCTTTGGAGGTCACCCAT
190 1 GCTTAGTGCATAAGCCCAGTAAACGCAAAGGTATCCTAAAGTAGAATTTCGTGGACTCCTAACACTGGTTTCTAATTCAAGTAATCCTCTTTGGGAGGCC

2001 AACCTGGGCCCAACCTGTATCATAAAACTAATAGCAACTGTTACACTTTTTTTTTCATTTTGTTTTGAGAAGGGGTTTCTTTAAGTGGCCCTGGCTG
210 1 TCCTGGAACTCTCTCTGTGGACCAGGCTGGCCTCAAACTCAGATCCACCTGCCTCTGCCTCCCAAGTACTTAGATTAAAGGCGTGCACCACCACTGCCCC
2201 GTTACTGTTTAATTTTTTTAAAAAACTTTACAATTGATTTTATGTGTGTGGTGTTTTGCTTGTATGGGCACCCTGGAGGGTGGCTGTATCCCCTGGAAC
2301 TGGGGTTATGGACAGCTGTGATTTATTATGGGAGGGTTGGAATTGAACCCAAGTGCTGGTAGTCACTTGGCATGCTCACTGTAATCCAGCTCTTTGATTC

2401 CTTTACTGGCCAGCAGAGAGCAGCAGAGGGCAGGCTGACCTCAGCCTTGGCTGCCTTCCTAGGCTGGATTCCCTATGCCTCCCATGGGCCAAGCAAGCAT

2501 CCACAGGGTTTGGATCTGGTTAACACTATACCTTCGTTTCAGatgacgaaagatgccctggtgtacagcacct tccetactccacgaccctcgccctgtga
2 601 gtggcctgtccatcctcaggactaaccgtgtggaggtacccat tgagtgccgataccccagGTCAGTGAGAGTTGTGCTGGCTGGCTTCCTGGATTGGA
2701 TATGGGTGCCTGCAAGCAGGATGTATGCTCTGACAGGGACAATGCTCTTTTTTTT TTTTTTTTTmTTGGCAGCTGTGATGATGATTGTCCCATGTG
2801 TGAATGGTTAGGCAGCCTGCTGGGGCAAAGTCTGAGGCCAGGTCTGGATTAGGGACCAATTGCcTTTTGGAGGAGGAGAGAGATGAAGTTGAGGCAGGAT
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2 901 TCTATGAAGCCCAGGCTCAAATTCGGATCTTTCTGCCTCCACCCTCCTAAATGCTGAGTTATAGTGTATAGGC TAGCCGATCTGGCTTTGTTCCGTGTTT
3001 TCACAGGATGACCTGGAATTGTGTATCCTAGCTGGCCTTGAACTTGGTGATATATACCTCAACCTCTCAAGTGCTGGGATTAAAGGTATTCACCACCACT
3101 GCCTGGCTCAGACAGCTTCTTAGGTGGATTCTATAGATGACAATCTCTTGTCACAGTGTTGAACATGTCTGCCTGTATTATAGTCTGGCCATGATTCTGC
3201 CCTCACTGTGTGTCTCAGCCTCCCCTGCTCTGGGATTACAGGTATGGGGTCAT CCTCTTGGACATCCTTAGACATCCTCTTGGGGCTCTAGCCTGGGATA
3301 CTTCATTGTGTCTGGTTGTTCTTTTTAATGCTTGGTTTTTGAGGCT GTCTTAACTATGTAGACAGAGCTGGCCTCATACTCGGTGATTCCCCTGCCTCTG
3 401 CCTTTCAGGAGTGCTGGGATGAGAGGCCTGTACCACAATGATCCAGGGGTAGGACTTTTGGTTTTGTTCACTGTTTTTTTTTTTTTTTTGGACAGGGTTT
3 501 CACTGTCTATACTTTATGCTTGGTTAGCC TGGCATTTGCTTTGTAGATCAGGGTGGCTTTGAACTTATGATCCTCCTGCTTGGACCTTCTGAGTGCTGGG
3 601 ACTGCAAGGCATGCATTGCCACACATAGTCTATGATGTGCCAGGGATGGAATGTACACCAGGCAAGCACTCTGTCAACTATGTCCCCAGCCTGCCCTTTT
3701 TGAAATGGAGTCAGAATGGAGTATT CCTGTTGTCTTGCCTCAGCCTCCCCAwGAGCTGGGTGGTAACAGCCATGCCAC TCTATGGCTTCTGGCTTCTGGTT
3801 GCCTTTCACCAGGGCCTAAGTTGATAGAGACCAGACTTCAGCTTACTAGTGGAGCTTCTGCCTTCAGCCCTGTCTATCCGTGCTTTGGTGTCTGTCCCCA
3 901 TGGTTGGGATGTCTTCCTGCTGTCAAGTGTAGGCACTCAGGGGGTTAAGGAACCAGCCCAGCCTTTGGGGACCTTGGCTACTGAGTTTATCCATCTCTGA
4 001 GATCTCTGTAATAGGGTAGGGATATGATTGCACACTGCCCCGGGATGGGTTTATATGGAAACAGCTGGAGTTTTCCCCACAGgcagggcaatgt gagcag
4101 ccaccctat ccagcccacctgggtt cccttcagagccactgtgtcctcagaggagaaact ggcttt ct ct ctt cgcctgatggaggGTGAGTCAGAGGGC
4201 TGGAGGCATTGGTAGGGGGAATGCAGATGTCGCTAGGCTGTCCCTAGCCCCTCTCTGTACCCTTTCAGagaactggaat actgagaaatcggct cccacc
4 301 ttccacctgggagaggt agcccacctccaggcagaagt ccagactggaagccacct gccgctgcagct gt ttgtggaccactgcgtggccacgcct t cac
4 401 ctttgccagacccgaact cctccccctatcacttcatcgtggact tccacggGTGAGGCCTGGCCTGCTTTCTTAGGGAGTCATTTCGTTCTCCTTTGGT
4 501 TTAAGTATCTTATTAGCATACATTAACAAATGAATCGGGTGC GTTATGACACTTTCATATGTGTGCATTTTGGGCAGATTCACC CTCTTTATCTCTTTTC
4 601 CTTGCTCTCCAGTTGATTCTTTCTCTTCACAAAGTTTCTTCTACATTGTCCAAAAAAAAAAAAA_ATCCTTGTCTCAGTCAGTGTTGGG
4 701 ATCACAAGGATGAGCCACTATGTCTGGAGTGACTGCTAATGAGCATGACACACTTGGAAAGAGGGAGCCTCCACTGGGCACTTTCTGCATTACTAACGGA
4801 TGTAGGAGGAGCCAGCTTACTGGAGCAGGTAATAGAGAGGCTGCCTCAGCAGTTCCCAGCACTGGCTGCTCTTCTGGAGGACCAGGGTTCAATCCCCAGA
4 901 CAGCTCACAACTGTCTGTAACTCCAGTTCCAGGGGCTCCAACACACACACATAGGCAAAACAC CAATGAACAAAAAGTAAAATGATTTTTAAAATGTAAC
5001 TTATGCAAGCCTTAGCTGCTTTCCTTCTGGTC TGTCTGCACTTCAGTTCCTGATCTCAGTCCCTTGAGTTTCCTACCTTGGTTTCTTTTATTTTTTTAAT
510 1 TTTTAATTTTTAATTATTTTATTTATTTATTTTTGG TTTTTTGAGACAGGGTTTCTCTGTGTAGCCCTGGCTGTCCTGGAACTCACTTTGTAGACCAGGC
5201 TGGCCTCAAACTCAGAAATCCGCCTGCCTCTGCCTCCCGAATGCTGGGATCAAAGGCGTGCGC CACCACGCCGGGCTCCTACCTTGGTTTCTACCAGAGA
5301 TAAACTGTGACCTGTAATGTAAGCCGGACGAGTGCTTTCCCTGCAAGTTGGTATGGGTCAGGTTTTATTTTGTTTTTTGTTTTGTTTTAAAGACAGGGTT
5401 TCTCTGTGTAGCCTTGGCTGTCTGGGAATTTACTCTGTAGACCAGGCTGGCCTCGAACACTCAGATCTGCCTGCCTCTGCCTCCCAAGTGCTGGGATTAA
5 501 AGACACGCATTATCACCAGTCAACT GCTATTGGTCATTTTTTGTTTTTTGTTTTGTTTTTTCAAGATGGGGTTCCTCCGTACAGCCCTGGC TGTCCTGGA
5 601 ACTCAGTTTTATGGGTCAACTTTTAAATC ACAGCAATGGAAAGCAAACTAAGACAC CTGGCTTCCAGTCCCCATTGGCAATGAGATAGCCTTAGCTGTTT
5 701 ATTTTTTACTTCTTCCCTTCCAAGt tgccttgt ggatggt ct at ctgagagct tt tcggcat t t caagtccccagaccccggccagagact ctccagt tc
5801 acggtggatgtattccattttgccaacagctccagaaatacgGTAATGACCTTTTCCCACAGCCGAGCATAAGCCTGAACCTCTAGTCTGCCTTGCTGTT
5 901 CCTGCTCTTCCCACACTTGCTTCCTTTAAGCAAATGGCTTAC CATGGTAGAAATTAATGAAAGTAGACAAAGAGCTATGGGTTCAGAGAGGCCCTCACAG
600 1 GTAAGTATTTGCGCTGCTTAAACATGAGAACTGGTAAAATAGGGGCTGGAGAGATTGCTTAGTGATTAAGAGTACCAGCCGCTCTTTCAGAGGACCGAAT
610 1 CGACATGGTGGCTCACAGCAGCTGTAACTCCGTTCTAAAGGATCCAATGTTCTTTTGGCTTCCTTAAGCACCAGGCATGCATGTAGCACGTGGACATACA
6201 TGCAGGCAAAACACACAG TAATAAAATTAAAAAAGAAAAAGCTAAATAGCTGGCATACATACAGTAATAATAATATAATAACAGCTGGTCATGTACACAA
6301 TTAATGTCAGCGCTCCAGAGGTAGAGGCTGGGGGTGAGGGTGGGTTCGGAGGGATCTTCCTTCAAGGCCAGCCAGGTTTACATAGTGAGTTCCAGGCTAG
6401 CCAAGGCAGCATAGTGAGACCCTGTCTTCCCTCAGAACCCCCAAAACAACAAAAGTAAAAGTTAAGTTCTGAAGCTGAGGGCATGGCTCAACAGCTAAGA
650 1 ACTCTTGAGGAAGACTGCATCTAGTTCTAGGCCCCACTGTGCTGGGGCTGTGAGAGCTATCTCAAAGGTGAAAGCCAATCGGTGTGTAGAGCTCTGTGGT
6 601 AGTGCCTGTGTAGACGGGGCTCTAGGATTGACCCCAGTATCATAAACATGAATCGGC CCAAAAGTTAAATTTTAATTAAACTTTGCTTTATTATGTC TTT
6701 TTTCTGAGACAGGTTCTCGCTATGTATCCTGACCAGCCCAGAGCTGAACTAAGTAGATTAGGCTGGCCTTGAATTTGGAGATTCTGCTGGGACTAAAGGC
6801 AGGTGGCACCACTGCCTTTTTTTTTTTTTTTTGGTTTTTCGAGACAGGGTTTCTCTGTGTAGCCCTGACTGTCCTAGAACTCACTCTGTAGACCAGGCTG
690 1 GCCTCGAACTCAGAAATTCGCCTGCCTCTGGCTCTGCCTCCTGAGTGCTGGGATTAAAGGGTGTGCCACCACCACCCAGCT=TTTTTTTTTTTTTTTTT=
7001 TTTGAGACAGAATCTCACTATTTCATGGCTATGGCTGGCCTGAAACTTGCACTGTAGTCCATGCTGGCCTTGAACTCTGATCTGCCTGCCCTGCCTCCTG
7101 AATGCTGTGCCATCACATCTGGCTTCCTGCAAACAT TTTCAAAAAGCTGTCGACACCTCTTCCAACTCGGTCTGCTCACAACTTTCTTTCAGct ctacat
7201 cacct gccatctcaaagt cgcgccagct aaccagatccccgataagctcaacaaagcctgttcgttcaacaagacttcccagagGTGAGGAGACCAGGTG
7301 CCTGTGTGTAGGCACCCGGGGGCTACTCAAATTGATTTCTTCAATTATACAATGGCAAACATCTTCCTGTCCTAGCTGAGCTAAGTAAGCTTTTTGTCTT
7 401 GTTACTCAGttggtt gccagtagagggtgatgctga cat ctgtqgattgctgcagccatggcaa ctgtagtaattcaagctcttcacagttccagatccat
7 501 ggaccccgccagtggtccaagctagtttctcgaaaccgcaggcacgGTATGTCGGGGACACGGGACACTTATTCCTCCTCCTCTTTAAGATCTCTGCTTC
7 601 ACTTCCTTATGTGCCATTGAGATGGTTGACTGAGGGAATGTC TTCTGGGTCAGATGTTGC TATCTCCAGTGGGAGAGTGCTGAGTGTCTCTTCCCAGTGG
7 701 CTTGTGGGTTAGGGTAGCCCTGTCAATCC TGAGATTCTCTCAAGACATTATGGGGTAGAAGAGAGACTAGATGGATGATCAGGTGATACCTTCAATCCAC
7801 TGATGCAGAGCAAATTTTGAATCCTTGGGAACTGGACTC TACTTGAGAGCTGAGAGTGGC TTACATTTGTCATCCCGGTCCTTGGGGAGGCTAAGAAAGA
7 901 AATATAGTTCAAGGGCAGCCTGGGGGGAGCCTGTC TCAAGAAACCAAACATGAAAGGCTGGGAGAAAGGTTTAGTGGTAGATACXrr rTr.AT

3201 _ _ __AG C

8201 TCTTGCCTAACATTCACTGAGGCCTTGTATATTCTGCCACTAAGCACAAAACTTTTCTCCATGTTCTGGTTCTCCTAGtgaccgaGtgaagctgat
8301 gtcactgtagggcccctgatattccttggaaaggccaacgaccagactgtggaaggctggact gctt ctgctcaaacctctgtggct cttgggttaggcc
8401 tggccacagtggcattcctgaccctggcagctatagtccttgctgtcaccaggaagtgtcactctcCtetcctaccttgtatcccttccgtAak&3agaa
8501 gaaactcaGTTCTGAGTGTGGTTTAATGCCTATGTCTGAGATGGGGCAGGGGTGAT, 5 GT rrT,-r' _..T

3701

387013901 TGATGGTGA TGr,GGTCGGTGATGrT~rTGTrTr.r.rr
4001ATrTTGATGTTrATrTTCATrTTGGTGTGGATrTTrAT TrT ATrTTrAT,

2862
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8801 GZ=GZGGTTGCATTGGGGCAGGGTGAGTGGACATCACAGTGACATGTGTGCTAATAGCGTAATGCAATAAGAGCAGATGGACCTTCAGTGAGCAGCCATC
8901 TAGATGGCGAGAGGCTAAGCTGGTTTGTAGAGACTTACAGAGACTTGTAGATCCTGCTTTGGGCAACATAGCTCCCAGAAGTAGCCGTGTGATGTGACT
9001 CCAAGGAGATCAATATGGAGATGGGAGCTGATTGAAAGAGCTAGGTAGGCCCAGCCAAACTAACTTCTTAGGATATTGAGGAATCTTGTAACGCTGGCCC
9101 CACGGATCTGACTCCAGTGGGATAAGGATCTGCCTGCCTCTGCCTTATTAGTGCTGGGATTTAAGATCTGCACCGCTTCTGCCAGGCTGAACAAAGCCTT

9201 TCTTTTTrTGAGACTTGAATCCAGGGCCTTGGCACATGCTAAGCTGCTCCACCATGCTACATTGCCAGTCCTCTTTCCTTTGAGATAGCAT
9301 CATGTAGCCCAGCTAGACTCAGGCTTGGCATAACTGAGGACAACCTTGAGTTTCCTGGTCCGTTTGCTTCTCTCCCAAGAGCTAGACCAAGTGTTTCC
9401 TTTCCTAGCATGCTCCAGGCATGTACCACTAGGCTCAGCAGCCGCTCAGCCTTTCTAACAACTTGCTATGACACTCAGGGCTAATGGGCCAAATGGAT
9501 GTTTGCCTGGTAGGCACAGTTGTTAGGTGTAAACCTATGGGAACCAGAAGATGCTGGGATAGAGCAGCTGGGAGGAGGGGCACACTGGAGGCAGGTGCAT
9601 GACTGGGCTTGGGCTGTAGTTAGGAGCAGAATGTTTGCCTAGCATGCACAAGACTGATTTCCCGACTGTTTGAGATGAGGTCTCACGAAACTAAGACTAG
9701 TCTTAAATTCCCAAGTTCCTCCGACCCCCTCCCTCCAATCCATCTCCAAAGTGCTAGTATTATAAACCTGTGTCATCACATGACTCTAGGTGTCTAAGTA
9801 TATATAGAACAAGATTGATTCTTGGTCAACTGAGGAGGGGAAGGCCTTGATACTCCAGTGTTGTCCAGCAATGTGATTGGTAGCAAAGTGTAGAGAGGTG

9901 TCAAAGATAGATCAGGCTGGGGAGATCTGAATTC

Eig..l. The sequence of 10,833 nt at the ZP3 genomic locus of CD-1 mice.
Sequence was obtained from a series of overlapping subclones and confirmed by
analysis of both DNA strands. Eight exon sequences, encoding the entire ZP3
polypeptide chain (7), are denoted by lower case letters. Seven introns and
the 31 and 5' flanking sequences are denoted by upper case letters. The
putative transcription initiation site is designated +1, the 'TATA' box and
polyadenylation signal are wavy-underlined, and the initiation and termination
codons are boxed. A number of repeated sequences have been identified and are
underlined. In the 5' flanking region between -826 and -508 nt are 6 copies
of a 53 nt repeat; 4 copies of the same repeat also are found between 7,983
and 8,194 nt in the seventh intron. These repeats are more identical to each
other (>75% homology) than those found at the ZP3 locus of Balb/C mice (8) and
are present in the 51 flanking region of the ZP3 locus in hamsters (B. Ruiz-
Seiler, R. Kinloch, P. Wassarman, unpublished results). In the 3' flanking
region, between 8,554 and 8,805 nt, are 21 copies of a perfect 12 nt repeat.
Eleven copies of this sequence have been found in the 3' flanking region of
the ZP3 locus of Balb/C mice (8), and the sequence is present in the 31
flanking region of the ZP3 locus in hamsters and humans as well (B. Ruiz-
Seiler, C. Fimiani, R. Kinloch, P. Wassarman, unpublished results).
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