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Fig. 1. The contents of mRNA for the MAN2B2

homologue were analyzed by RT-PCR method.
(a) 5 1 g of total RNAs prepared from the porcine testis (PTes),
caput, corpus or cauda epididymis (PE). (b) 0.2 1 g of mRINASs pre-

pared from the mouse testis (MTes), caput, corpus or cauda epid-
idymis (ME).
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Fig. 2 Partial restriction map of ¢cDNA coding the mMAN2B2 and the

sequencing strategy. Clone L8-2-1, RT-PCR product and 5’-RACE product were sequenced. The coding
portion is shown by box. A:Acc I, B:BamH I, P:Pst L.



GGACCECTCTALCCAGEALCCOCTGLCCTGOLAGLETELCACTECCCAGLAATGEGGLEGLTGCELTAGCTGLCELTACTCEGCCAGCTETTGLTGTTGTGGIEGLORGCAGLTCAGICL
W 6P L RWELEPLLGSGGZLLLLWEPRAATCGP
GLCGGCOCGATCCGORCCTTCRTGGTGLCCCACAGTCACAT GGACGTCGGCTGRGT CTTCACGG TCCAGGAAAGCATGAGAGCCTATGLAGCCAATGTCTACAL TASCGTRG TGECGLAA
A G P YRAFVYVPHSHM DY GWVYFTVYQETSMERAYAANYYTTVVALE
CTGETCLGCGGAGGGCAGCGGCGLTTCATCGCCGTGGAGCAGGAGTTL TTCLGGCTGTC4TGLGACGGTGTGGCETCTGASCAGCAGAAACAGCAGGTCCGCCAGCTCCTGCATGAAGGA
L YRGGQRRTFIAVEGQETFTFZSRLWWODOGVY ASEOQQIEKTG G®eVYROQLLHES®G
CGCCTGLAGTTTGTTCTCGGAGGCCAAGTCATGCATGATGAGGCTGTGACCCACCTABATGACCAGATCTTACAGCTCACAGAAGGACATGGCT TTCTCTATGAMUCG TTT GGAATCLC GG
R LEFVLGEGGEQEVHHDEAYTHILDDQGILQLTEGSGHGTFILYETTFTGTIR
CCACAGTTCTCCTGGCACGTGGACCCTTTCGGTGCATCAGCAACGALKCCTACCCTGTTTGCLCTGECAGGCTTCAATGCCCATCTCATCTCTCGTATTGAC TACGALCTCAAGGATSCC
P ¢ F 5 WHVYDPFGASATTPTLFALAGTFUNAHLTISRTITUDSYTUDLEKTD DA
ATGCAGGAAGCTCAGATGCTGCAGTTCGT GTGGCATGGGTC CCCATCLCTEACAGGGLAGCAGGAAATC TTCACTCACGTCATGGACCATTAT AGE TAC TGCACCCCETCACACATCLCL
M 0 EAQMLGFVYWHGSPSLT®GQQEIFTHVYMDBHYSYCTPSHTITP?
TTITCTAACAGGTCTGGAT TTTACTGGAATGGT G TEGLCGTCTT CCEAGAGCCACCCCCAGACGGLGTGTATCCTAACATGAGCGAGCC TG TCACCGGAGCCARCATCCACCTCTACGLT
F 5 RS GFYWNGVYAVYVYFPETPPDPDGVYSP M S EPVTGANTIHLYA
GAGGCTUTGETGGCCAACGTTAAACAGAGGGLTGLGTGETTCOG GACGCCCCACETCCTCTEOCCTGRGRATGTGACAAGLAGTTCTTCAATGCE TCGETGLAGT T TGACAACATGOAT
EALVANVKQRAAWFRTPHVLWPWGCDKQFF@ASVQFDNHD
CCLTGLTGRACTACATC AACCAGCGCACGGCCCAGTT TOGCATC TCGGTGCARTACGCCACACTEAACGAC TACTTCCAAGEEC TGEACGCCACCAACAT GACCTGGGG CATCCGTRAL
P L LDYTINGQRTARQEFGISYZYATLNDBDYFTG GALHMHAT M TWwWGIRDO
CACCAGEACTTCCTTCCCTATTCTTCAGAACCAC TTCAGGCCTEGACCGGC TTCTACACATCCCGEAGCACCC TCAAGGG TCTAGCGAGACANGCCAGTGCC TTRETCTATGCTGOGGAT
HQDFLPYSSEPLGQAWTGFTYTSRSTLEXOGL ARTD QASU ALTLTYAGE
TCCATGTTCACACGCTACATGTGGCCAGACCCCAGTOGGACTETEGACCCTACCTGOELCCTGCAGCAGCTCCAACAGCTTCOL TGLGCTGTGTCTGAGGTCLAGCACCACGATGCCATE
S M FTRYMWNPODP S GETLODPTMWALG G QGLOOQLRWAVY SEUVYQHHTDATI
ACAGGCACTGAGTCCCCCAAGGTGAAGAACATGTACACGRAACATC TCAGGATGGGGA TG TGGGCGTGCGCAAGCTGATGOTL TCEATTGCCCTEGGCGE6CCCCCAGGET CTEGCALA
T 6 TESPKYKNMNMYTEHLRMSG GHLGY R KLMYSIALGEGFPFPGSGT
GGAGCE CCCAAAGACATCATGGGGCCTCAAGTGACACCTS TCLTCTCGGTAGACACAAGGCCTETAGGATAC TCCGCCTCTATG TACAACCCGLTGRCCTGGAAGATCACCACCATTATL
G APKDIMGPQVTPYLSYODTRPVGEY S ASVYYHNPLAWEKTITTTITI
ACCCTGACTETCGCTTTCCCCAATGTCAGCGTCACCGATGAGTTGOGCCACLCGGTETCAACACAGATT CAGAAC TCTACARAG GACCCTTCTGEATACGACCTGC TCATCC TGALCALC
T L TV AFP VSVTDELGSGHPVYSTQEICQ S TKDPSAYDILLIULTTY
ATCCCCGGCCTCAACTATCGGUACTATCAAGTCATGCACGCCCGCEGGEACCAGICAGECAL CAGGGAGCTGE TCLLLLC CAGGGLLAACACCCTCAAGTTTAGTCTCAARL TGAGGAAL
I PGLNYRHYQV MHARTEGT DO QHASGTRETLVYAPI RANTLEKTFSTULEKILRHN
CAGLCLAGCCAGGAAGGLAAGLGLCTGGTGCCCG TGATGAATGACTGCTATATTCTGCTGTTCGACCAGGACACCAACATGTTACATAGCATTCAGGATAGACAGAGCAACCGCACLG T
Q P S QEGKRLYPVYMNBDCYILLFODOQDZTG®NMLHESIOQDE RTG QS R T YV
CGCATGACCCAAGAGTTCLTGRAGTACCAGGCCAA TEGGEACGT GAAGCAGGGCLCCATTTCTGACAAC TACC TCTTT GCACCCAACAACACCGCTGAGCC TTCETGGRAAGLGGTGGGG
R M TOQETFLEYOQANWGDVYZEKTOQGQGPTISDHNTYTLTFATFP M TAETPSWEAVSGEG
ATGGAAATGOT GGCAGGCACACTGGTAACGGACATAAGGCAGTAT T TCTACAGGTACATAACAGACCAGGAGTACATCTATTCCATCCACACCEG TCTGGCCCACCCGAGLCTCOLTGGA
H € MY A6TLYTDIRAQYFVYRYITDAGQETYTIY SIHTRLAHTPSTLGASTG
GAACTGCTCTGCCAACGGATAGAGCAGCAGTACCGAGT GGGLCCECTGEACCTAME CTGAGGCCATCCTGAGGALCAGCAG CGACC TAAMCAGCCAGCAAGTCCTCTACTCTGACAAL
ELLCQRIEQQYRVGPLDLNREAILR.TSSDLNSQQVLYSEIN
AACGGCTACCAGATGCAGCGGAGGCCCTACAAGGLTTTCAAGAGCAATCC CATCCCCCGGAATTACTACCCCATGETACAGTCAGC CTTCATCGAGGATGACAAGAGCAGGCTGGTGETG
N GY QMMQRRPYKAFEKSNPTIPRNYVYPMYQSAFTIEHDTDEKS SZ RLVYL
CTGGEAGAGLGACCGCACGGETGTCTCCAGCCAAGGGAATGGGCAGGTGEAGGTRATSCTCCATC GACGGCTGTGGAACAACCTGGLCTGE GACE TCGAAGTACAAC CTCACG CTGAACGAL
L AERPHGVSSQSENSGGQYEVY MLEZRRLWNMNLAWDILEK.Y L TLNTD
ACCTCCATTETCCACCCOETRUTCTRGETCATGLTGGGGECCAAGTCCACCATGACGGCCC TRLACCCAAGGAGT GEGGTGECTCTRCAGCACGGGE CCATTOTGTTGTTAAAMGAACTS
T S I VHPVLWLMLGEP KSTHMTALIHTPRSGYALQHSGP YV LLEKTE.HLL
GCTGACGAAGAAACGCCCATTCACGRACCCCACAATCCCTGGCCT GTGACAC TECCCCCAAMCE TCEATCTGLAGATCCFCAGCGTACCTGGE TOGACGTACAGCAGGAGL CATGCCCAG
A DEETPVYHGPHNPW®WPYTLPPHNLUBERLQGQTILSVYPGWTTYSRSHA
CACCTGAGGAALLTTCAGAGAGGCCACCCGRAGAAGLCACAGECCAALCTGLAMGEETGLTOC TOCOLCTGCECCACCTOTATGAAGCAGGGGAGGACCCAGTACTGTETCGGCCTGLS
HLRNLQRGHPEKPQANLQRVLLRLRHLYEAGEDPVLSRPA
ACAGTGGATCTCAAGETTGTACTTCGAGGAC TAGGGTC TG TAGT §GC TG TGGAGSAACEC TCACTCACAGE GACC TGGGATE TGCAGATGC TG CAGC GCTGGCACTE GAG CACAAMAGACT
T ¥ DLKVYVLRGLGS Y VAVYETERSTLTGTWDVQQMHML QRMWHWSTIKT
GACCACCTGAAAGGLCACCCCACCTCTCCACKAAGGCCACCAGGAGGLTCCATCATCACCGTE TACCCTAAGBAAATC COBACCTTCT TCATTAAAT TCCAGLAGTGACATCAATGCATT
P HLKGHPTSPPRPPGSGSITITVYYPEKTETIRTTFTFTIZIKTFOQRQ?™
GECOCCATEEACATEGAAC TEEAACCCCACCCACCLCACCLECAARAARAC AALGACTTCAGACCCAGAG GGA GEAACAAGCTECEEATCAGACAGC TG TG TG GCAGAAAGTGGCCATE
GGGGAGAGGGATAGCTCTTATTATTTITTTTTTITTTAATAAMMATTAAGG TCTGGGCTCTTT,

IFig. 3. Nucleotide and deduced amino acid

sequences of the mMAN2B2. The putative translation
initiation site in the open reading frame( ATG ), the stop codon( TGA ) and
the putative polyadenylation signal{ AATAAA ) are underlined. Open
circles show the putative N-linked glycosilation sites.
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Fig. 4. Alignment of porcine MAN2B2 and mMAN2B2
sequences. Gaps ( indicated by dashes ) have been allowed to improve the alignment. The

identical amino acids are marked with *
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¥ ig. 5 Organization of the mMAN2B2 gene. We isolated and characterized three

overlapping phage clones covering the entire length of the MAN2B2 gene and its immediate 5° and 3’
flanking sequences. The MAN2B2 gene is consisted of 19 exons.



21714
~1644

-1574

1504
-1434
-1364
1294
1224
-1154
1084
1014
-944
-874
-804
734
664
-594
524
454
-384
-314
-244

174
104

CCAGCAACCATGTAAAAGCTGGGACGTGTTGAGAATATGTAGCCCCAACA AGGAGGCARAGACAGGAGG

GATA,

CCCCTGGAGCGACTGTCTGGTCAACTTAGCCAATCAGAGAACTCCAGGTCCAGTGAGACATGGTATTTCA
AAACACAAGGTACAGLGTGATATAGGAAGATACTICAGCATCAACY TCTGACTTCCACACACATGCACACA

SRY GATA GATA GATA

GCATGTACATACACCACACAAAAAATAAAACACGGTACAACATTCTAGCTTACGACAATCCAAACATACA

C/EBP SRY

CTAATGTGATGCTCATAIGILGMTGGAAGGAAAATATTAAATAmGIIII'TGAGAGTAAACf_

C/EBP beta C/ESP beta

AIIE]I[QTGTAACAGCATAGATGTTGTCTATTTGCTGAAAAACAACGCAATTCACAG_CC

SRY

AMATGTTCTGGGTGGTGT] !GCTGCATAGAGTGTCCAGCCTTCACAGTGCAAAGCGCTAGl QQQAIQTG

SRY c-Myc

TTCAGATCCAAGGTGGCAGEAEAILCTGAAGTACCAlG_GlGjCACCGCCAGAAATACCTCCGATT

CRE-BP1  CREB

CTTTAGGTTTGAGTGTGTTACTAGACATTCGAAAACTTTACCGTTGCCAAMATTTTTGCAGCCCCACATA
TGTGGTCACAACACACATAATTTAAGAAGC TATGATT GGG TGGAGAGATGGCATAGCAGTTGACAGCGC

C/EBR GATA

TGGTTGCTCTTCTAGTGGACCCAGGTCCCATCCATAGAACCCTTGTGGTGGTLCACATCCCATTGGCTAA

GATA

CATTTGTCKTC_CWC_GKGECTGGGAAATGTAGTCCACCTGAGTCCTAAAGCGGTGGCCGCACAAGTTG G

USF

TAAATGGCTGCCCACTTCTTCATACCTCTTGTG GAAGGTAAATGGCTGCCCACTTCTTC

HSF2

ATGGAAAGGTCTIGACCTCTTGTGGAATCTAGAGGTCTCAGGTCCGTGGALAGGATAGALAGGGATCTGAG

HSF2 GATA

CTTGCTCAAAGAACAGCTTGGGTTTTGGTCGCATTTGCTGAAGGGCAAGTGACAAAACAGGCTAGTCAGA

C/EBP alpha SRY

GTCACACCTCTGGCCCCACCACAGCCCAGAAAACCCCAAACTATAGACCACCTGCTGGCCACGGAGGAGC

AR-1 USF

TACAGAGGTGATTCAGGGAACTGCTCTCTTACCAATTGTA GTC ACCAGTTT IAATTGGCTGAM |

AP-1 GATA GATA

@P\CTTCATTCATTTAGATCCCATGTCCCTAGCAACTCATGCCTCCTCTATTATCACATCCCAl ITTAT
GGGGATCAAAGAGATTARACATCTGCCL CAGCTCACCATCCAAGACCCCAGATITGATTCTGAACCTACC

GATA . SRY

AACCCTGACCCTTTCGTCGCTGTGTCTGTAAAAAGCCAGTWTCGCTTCCTTAAAATGAACTAAAAAATT‘T
CAAGTCAAGCCACCCTGAGGCTAGAGGTCTGCGTCGGAGAGCGTRTTATCCTGRAAGGTTTCCCTCTGTG

GATA

TAGACAACAGCGGTCTCCAAGTCTGGAGGTAGTGGCCTTGAGCTGCAAGACCACCATATAGGGACGAAAG
CTGCAATACACACTCTAGCCGACAAGGGGCGCCGTACCACACAAAGCTCGTGCCCTGCCCGTGGCTRGCA
C/EBP

GCGCTCGCGCATTCCTGCCGACAGGCGGCGCCGCGGGTCCCGGACCCGRAAGTGGACCGCTCTACCCAGG
ACCCGCTGCCCTGGCAGCGTCCCALTG CCCAGC%TG

Fig. 6. Nucleotide sequence of the mMAN2B2

promoter region. The DNA sequence of the 5’ upstream
region is shown.



Fig. 7. Assignment of the
mMAN2B2 gene to chromosomeS
by the fluoresence in situ hybrid-
ization. (a) A representative chromosome
spread displaying fluoresence signals. The
arrows indicate the position of the mMAN2B?2

gene on chromosomeS. (b) The assignment of
the mMAN?2B2 gene to 5SChrB.
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Fig. 8. Distribution of the mMAN2B2 mRNA in

various mouse tissues. The total RNAs( 5ug each ) pre-
pared from mouse lung, skeletal muscle, kidney, spleen, liver, heart,
brain, testis, or epididymis were electrophoresed (a) and transferred
to nylon membrane and were probed with DIG-labeled

oligonucleotides synthesized according to the sequence of the
mouse MAN2B2 homologue cDNA (b).



Fig. 9. In situ localization of the nMAN2B2 mRNA in mouse testis. Frozen
sections of mouse testis were hybridized in situ with DIG-labeled anti-sense (a)
and (b) or sense (c) probe. Magnification : (a) and (¢), x 31.25; (b), x 62.5.
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Fig. 10. Determination of stages of the

seminiferous epithelium expressing the
MMAN2B2 mRNA. The sections used for in situ

hybridization were counterstained by methyl green. The stages of the
seminiferous epithelium in (b), (¢), and (d) are X~XI, VII~VIII, and

I~VI, respectively. Magnification : (a), x 20; (b)~(d), x 200.
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Fig. 11. The cycle of spermatogenesis in mouse.

The cycle of spermatogenesis is divided into 12 stages. A: Type A
spermatogonia, In: Intermediate spermatogonia, B: Type B spermatogonia, PI:
Preleptotene primary spermatocytes, L: Leptotene primary spermatocytes, L
Zygotene primary spermatocytes, P: Pachytene primary spermatocytes, Di:

Diplotene primary spermatocytes, M: Meiosis, 1~16: steps of the
development spermatids (Takahashi;1994). The mMAN2B2 mRNA is present

in the cells indicated by WM, stages late|]X~VI|. The mMAN2B2 protein is
present in the cells indicated by
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Fig. 12. Immunohistochemical localization of the mMAN2B2 into Day 20

mouse testis. The sections were stained with hematoxylin and eosin (a), The sections were incubat-
ed with monospecific antibody against mMAN2B2 (b) or pre-immune searm (c). Magnification ; (a), (b)

and (¢), X 200.
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Fig. 13. Immunohistochemical localization of
mMAN2B2 in the adult mouse testis. -1: Determina-

tion of the mouse spermatogenesis by PAS stain. -2; and -3; DAB-peroxidase
immuno-staining of testis counterstained with hematoxylin. (a), (b), (¢), (d), (e),

(), (), (h) and (i) are represented stage [ , Il ~III, IV, V, VI, VI, IX, XI and XII,
respectiverly. Magnification : (1) and (2), X200 ; (3), X400.
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Fig. 14. Immunocytochemical localization of the mMAN2B2 on mature

Sperm. Capacitated cauda epididymal sperm were incubated in the presence (a) or the absence (b) of
calcium ionophore A23187 as an inducer of the acrosome reaction. Then the sperm were incubated with
the monospecific anti mMAN2B2 antibody (1) or pre-immune searm (2). The acrosome reacted sperm
was indicated by the arrow. Magnification ; (a), (b) and (c), X400.
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Fig. 15. Design of two targeting vectors for producing the mMAN2B2 knock out mouse.
(a) The region from the distal half of exonl to the proximal half of exon? is replaced by Neo gene.

(b) The region from the exon! to the proximal half of exon? is replaced by pSV- 8 and Neo gene.



Table. 1. Effect of the anti mMAN2B2 anti body on the fertilization rate.

Number of formation of

lati ilizati
Number of test the two cell embryo / Relative fertilization

Average of fertilization

freatment replicates number of eggs examined rate £ SD # rate *
The abssnce of 408/465 869 + 74%a  —
antibody 5 ’ - . 0

(0 1 g/ml ; control)

The presence of

anti mMAN2B2 6 405/620 659 * 60%Db 759%

antibody (100 u g/ml)

#a VS b :p<0.001
* Relative fertilization rate (%) = (% of fertilization in the presence of anti mMAN2B2 antibody / % of fertilization in the
absence of antibody (control) ) X 100





