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SUMMARY SEZ-6 is a brain-specific cDNA. Its expression is increased by convulsant drug and
it encodes membrane protein with five copies of short consensus repeat (SCR; complement C3b/
C4b binding sile) and two repeated sequences which are partially similar 10 CUB domain
(complement Clr/s-like repeat). In this study, we analyzed the gene product of SEZ-6 by
antibody raised against SEZ-6 peptide. i vitro translation and immunoblot revealed that SEZ-6
protein is modified post-translationally and expressed in the cerebrum and the cerebellum. To
analyze the SEZ-6 expression in detail, we searched for other types of SEZ-6 ¢cDNA by the
polymerase chain reaction. Two additional types of cDNAs were isolated and sequence
analysis showed that one cDNA encodes membrane protein with a different C-terminal region
and the other encodes secreted protein with two SCRs and one CUB-like domain. o 1395 academic

Press, Inc.

SEZ-6 is a brain-specitic cDNA which was isolated from the cerebrum cortex cell cDNA
library treated with PTZ, onc of the convulsant drugs, by a differential hybrdization technique
(1). During screening, many clones were found to hybridized differently between the PTZ-treated
and control library (Z). Among these clones, SEZ-6 was characterized by increased expression
with PTZ. Sequence analysis revealed that SEZ-6 encodes transmemebrane protein with multiple
motifs, five SCR (reviewed in 3, 4) and two CUB-like domains (5). These motifs are often seen
in the proteins of the immunec system and were suggested to have roles for protein-protein
interaction. Although recent studies show that not only the proteins in the immune system but
two proteins in the nervous system have SCR (6) or CUB domain (7), SEZ-6 is the only cDNA in
the nervous system that encodes both SCR and CUB domains. In the present study, to clarity the
profile of SEZ-6 expression and gene product, we analyzed SEZ-6 protein with a specific
antibody and cloned other types of SEZ-6 cDNA by RT-PCR.

* To whom correspondence should be addressed. Fax: 422-42-0532.

Abbreviations: CBB, coomassie brilliant blue; ORF, open reading frame; PCR, polymerase
chain reaction; PI, phosphatidylinositol; PTZ, pentylentetrazole; RT-PCR, reverse transcription-
polymerase chain reaction; SCR, short consensus repeat; SDS-PAGE, sodium dodecyl sulfate-
polyacrylamide gel electrophoresis.
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MATERIALS AND METHODS

Antibody production. Polyclonal antibody against to SEZ-6 protein was produced by
immunizing rabbits using the synthetic peptide CTYETGETREYEVSI corresponding to the C-
terminus of SEZ-6 type 1 protein. The synthetic peptide was conjugated to keyhole limpet
hemocyanin and used for immunization. The antiserum was purified by an affinity column of
FMP-activated cellulofine (Seikagaku Co. Ltd.) which was coupled with synthetic peptide
according to the manufacture's instruction.

Immunoblot. Proteins were extracted with sample buffer from various organs or cultured
cerebral cortex cells (8) of CS7BL/6]J mice and separated on SDS-PAGE (9). The proteins were
transferred to PVDF membrane (Bio-Rad) according to Towbin et al. (10) The membranes were
incubated with affinity purified antiserum (primary antibody) and peroxidase-labeled anti-rabbit
antibody (secondary antibody). Immunoreaction was detected with 3, 3'-diaminobenzidine as a
substrate.

In vitro transcription, translation and microsomal processing. Three types of SEZ-6 ¢cDNA
were subcloned into Bluescript SK(Stratagene), and mCAP mRNA capping kit (Stratagene) was
used to synthesize SEZ-6 transcripts. Synthesized SEZ-6 RNAs were translated in the presence
of [33S] methionine in a rabbit reticulocyte lysate (Amersham) with or without canine pancreatic
microsomal membranes (Promega) according to the manufacture's instructions. The translated
proteins were analyzed by SDS-PAGE and fluorography with salicylic acid.
Immunoprecipitation. The proteins which were translated in the reticulocyte lysate system were
diluted in NP-40 lysis buffer (10 mM Tris-HCI pH 7.4, 150 mM NaCl, 5 mM EDTA, 1% NP-40,
1% Trasylol (aprotinin), 1 mM PMSF), incubated with antiscrum for 1 hr at 4 °C and then mixed
with protein A sepharose (Pharmacia) for 1 hr at 4 °C. Beads were washed four times with NP-40
lysis buffer. The proteins bound to beads were eluted by boiling with sample buffer (9), subjected
to SDS-PAGE and detected by fluorography.

RT-PCR. Total RNA was isolated from the cerebrum of C57BL/6J mice by the acid guanigium
thiocyanate-phenol-chloroform method (11). Poly (A)+ RNA was purified from the total RNA by
Dynabeads Oligo (dT)25 (Dynal A.S.). cDNA was prepared from the poly (A)+RNA using
Superscript II (GIBCO BRL) and antisense primer (5-GATGCAGGACTGCGTGTGCA-3").
c¢DNA was amplified by PCR using sense (5-CCAAGCTTGGCGCGGCCGCAAGCAGCAC-3")
and nested antisense primer (5'-CACCTAGATGGAAACTTC-3"). The PCR conditions were 35
cycles of denaturation at 94 °C for 45 sec, annealing at 60 °C for 45 sec and extention at 72 °C
for 3 min with a final extension step at 72 °C for 7 min. The PCR products were separated by
electrophoresis, purified from the gel (major band at 3 kb) and cloned into Bluescript SK.
Nucleotide sequence. The nucleotide sequence was determined by Applied Biosystems 373
DNA sequencer with oligonucleotide primers and a Taq DyeDcoxy terminator cycle sequencing
kit (Applied Biosystems).

RESULTS AND DISCUSSION

To analyze SEZ-6 gene product, polyclonal antibody was raised against the C-terminus of
the protein which probably corresponds to the cytoplasmic domain. As shown in Fig. 1, the
affinity purified antibody recognized 150 kD protein and faintly 110 kD protein in the cerebrum
and the cerebellum with almost the same intensity. Previously, we demonstrated that SEZ-6
mRNA is expressed only in the brain (1). Thus, localization of SEZ-6 protein is in agreement on
tissue specificity of SEZ-6 mRNA expression. We next examined localization of SEZ-6 protein
in more detail using a cell culture. Cerebrum cortex cells on the 3rd day of culture which mostly
consisted of neural cells (Fig. 2C) produced SEZ-6 protein (Fig. 2A, lane 2) as in the cerebrum
(lane 1). However, the antibody recognized protein did not exist (Fig. 2A, lane 3) in the cells
{13th day of culture) which were mainly glial cells (Fig. 2D). These findings suggested that SEZ-
6 protein is produced in neural cells dominantly. In the previous study, we cloned SEZ-6 cDNA
(3971 bp) with a single long ORF. The ORF predicted a protein of 977 amino acids with a
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Figure 1. Expression of SEZ-6 protein in vivo. Proteins were extracted from various organs as
indicated in the figure, separated on SDS-PAGE and detected by immunoblotting with affinity
purified anti SEZ-6 peptide antibody (A) or stained with CBB (B). Arrowheads indicate SEZ-6
protein.

molccular weight of approximately 106 kD. There is a discrepancy between the molecular weight
of the protein which recognized by the antibody and the protein calculated by the amino acid
sequence. To clarify this, in vitro translation was carried out. The translation product from SEZ-6
¢DNA showed a molecular weight of ca. 110 kD (Fig. 3A, lane 1). This translation product is
cerlainly recognized by anti SEZ-6 peptide antibody (Fig. 3B, lane 1), although a transiation
product of another type of SEZ-6 ¢cDNA (see below) which has a differcnt C-terminus was not
detected by immunoprecipetation (Fig. 3B, lanc 2). These results imply the existence of post-
translational modification of SEZ-6 gene product. Actually, the cDNA sequence of SEZ-6 has ten
potential N-linked glycosylation sites (1). Thus, we next examined the in vifro processing of the
translation product. Fig. 3C clearly shows a shift of molecular weight of the translation product
with microsomes (compare lane 1 and lane 2), suggesting post-translational modification of SEZ-
6 gene product. In the immunoblotting pattern of some samples from the cerebrum, 150 kD band
was seen as a broad band around 130-180 kDD, suggesting that SEZ-6 protein is processed with

D

Figure 2. Expression of SEZ-6 protein in the culture. Proteins were extracted from the cerebrum
(lane 1) and cultured cerebrum cortex cells for 3 days (lane 2) and 13 days (lane 3). SDS-PAGE
was performed and proteins were transferred to the membrane and detected with immunoreaction
(A) or stained with CBB (B). C and D show the photographs of cultured cerebrum cortex cells
maintained for 3 days (C) or 13 days (D).
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Figure 3. In vitro translation and post-translational modification of SEZ-6 protein (arrowheads).
A. Transcripts which where synthesized from 3 types of SEZ-6 ¢cDNA (lane I, type 1; lane 2,
type 2; lane 3, type 3) were translated in the reticulocyte lysate system. Lane 4 contains a sample
translated in the absence of RNA.

B. In vitro translation products of SEZ-6 cDNA (lane 1, type 1; lane 2, type 2) were
immunoprecipitated with anti SEZ-6 peptide antibody. Same samples in Fig. 3A were used for
this experiment.

C. Type 1 SEZ-6 cDNA was transcribed in vitre and synthesized RNA was translated with (lane
2) or without (lane 1) microsomes. Lane 3 conlains a sample translated with microsomes in the
absence of RNA.

complicated modification in vive (data not shown). Reccently, the importance of post-
translational modification of the ncural cell adhesion molecule has been indicated (reviewed in
12). The processing of SEZ-6 protein perhaps has an important role in its function.

While cloning full length of SEZ-6 ¢DNA in the pervious study, we found several ¢cDNA
fragments which have different sequences from originally cloned SEZ-6 cDNA. To examine the
SEZ-6 cxpression in more detail, we atiempted to clone the other types of SEZ-6 ¢DNA with ful]
length using RT-PCR. Since these ¢cDNA fragments had a common 3' sequence, we chose two
antisense primers for reverse transcription and PCR. Scveral sense primers were chosen for PCR
from the 5' region of onginally cloned cDNA scquence but only onc primer located at the most 3'
region could amplify cDNA fragments. The major PCR products were observed at approximately
3 kb. This band was purified, subcloned and sequenced. Two types of sequences werc found
other than the originally cloned cDNA. We designated originai cDNA as type 1 and two newly
cloned ¢cDNAs as type 2 and type 3. Type 2 ¢cDNA was 3013 bp and type 3 ¢cDNA was 3226 bp
in length (Fig. 5). These clones were not amplified from genomic DNA because our preliminary
data indicated that SEZ-6 cDNA was spread over more than 50 kb of the genomic region. Both
type 2 and type 3 cDNAs have single long ORFs and the ORFs predict proteins consisting of 992
and 605 amino acids with molecular weights of 108 kD and 65 kD, respectively. Results of in
vitro translation with type 2 and type 3 ¢cDNA are in agreement with the predicled molecular
weight (Fig. 3A, lanes 2 and 3; note that the translation product of type 2 ¢cDNA is slightly larger
than that of type 1). Compared with the nucleotide sequence of type 1 cDNA, type 2 ¢cDNA has
two insertional sequences at the 3' region (Fig. 4A, underlined). This leads to a longer and
different amino acid sequence in the C-terminus of type 2 protein. Type 3 cDNA has the same 3'
sequence as type 2 but one additional insertion (Fig. 4B, underlined). This insertional sequence
contains inframe stop codon, so that the predicted type 3 protein is much shorter than type 1 and
type 2. Analysis of the amino acid sequence revealed that both proteins have several N-linked
glycosylation sites (Fig. 4, boxed; ten for type 2 and nine for type 3) and a stretch of hydrophobic
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GGCGCGGCCGCAAGCAGCACT
ATGCOCCCAGCAGCCCTBC TGC TCCTGCCCTCGCTGC TGGCGE TCC TGGC TCACGGAC TC TCCTCAGAGGCTCCGATCACGGGGGAAGG TCATGCCACGGGCATCAGGGAGAC GGATGGGGAGC TGACC
M R P A A L L L L P s L L A L L A H G L S S8 E A P I T G E G HATSGTIURETUDGETL T

GCAGCCCCTACACCTGAGCAGTCAGACCGAGGCGTCCAC TTCGTCACCACAGCCCC TACCCTCAAGC TGC TCAACCACCACCCACTTCT! AGAATTTCTTCAAGA TAGAA AAGCG
A AP T PTIEIQ S DRG V HF V T TA®P TUL KL L N HHBR P L L EEF L Q E G L EREE A

CGCAGCCTGCACTGCCC TTCCAGCCGGACTCACCTACACACTTTACTCCAAGCCCCC TCCCTCGCC TCACCAACCAGGACAACCGCCCCGTC TTTACCAGTCCGACTCCAGCCG TGGC TGCAGCACCC
P Q P A L P F Q P D S P T HUYF¥ TP S P L P RULTNGQDSKRUPV F T S P TP AV A A AP

ACCCAGCCCCAC TCCAGGGAGAAACCTTGGAACCTAGAATCCAAACCCCC TGAGC TTTCTATCACATCGTCCCTTCC TCCAGGGCCGAGTATGGCGGTGCCCACAC TGCTCCCAGAGGACAGACCCAGT
T Q P H 8 RE K P WWNLE S X ? PE L S 1 TS S L P PG P S M AV P T L L P E DR P S

ACTACACCCCCTAGCCAAGCATGGACTCCAAC TCAGGAGGE TCCTGGAGACATGGACAGALC TTGGG TTCCAGAGGTCATG TCTAAGACCACAGGGCT TGG TG TCGAGGGAACCATTGCCACCTCCACA
T T P P S Q AW T P T Q E G P 6 D M DR P WV P EVM S K T?TTGL GV E G T I ATS T

GGTTCAGGGGATGACGAAGAGACCACTACCACCATCATTACCACTACTGTCACCACAGTTCAGCCACCAGGCCCC TG TAGC TGGAATTTCTCAGGCCCAGAGGGL TCTCTGBATTCCCCCACGGCCCCT
GBGDDE!TTTTIITTTVTTVQPPGPCSWETQGPEGSLDSPTAP

AGCTCACCCTCTGATGT TGGCC TGGAC TG TTTCTACTATATCTC TG TC TACCC TGGATATGGAGTAGAGA TC AAGG TGGAGAAC ATC AGCC TTCAGGAAG GGG ASACCATCACCG TGGAGGGCC TGGGG
s 8PS DVGLDCTFEJYJYTISV Y PGYGVETLE KT VETE BFTISLGQESGEETTITVETSGTLG

GGCCCCGATCCACTGCCCTTOGCTAACCAGTCGT TCC TGC TGAGGGGCCAGETCATCCGC AGC CCCACCCACCAAGCAGCCC TEAGG TTCCAGAGCCTCCCAC TACCCGC TGGGCCTGGCAC TTTCCAT
G P D POLOPCLARNQGS STFTLTLERGS EQVTIRSETHG GOA AALTERTET QSTLTPTLTPAGTEGTTF H

TTCCGCTACCAAGCCTATCTCC TGAGCTGCCACTTTCCCCGACGTCCAGCGTATGGAGATGTGAC TG TCACCAGTCTCCACCCAGGAGGCAGCGCCCACTTCCATTGTGCCAC TGGC TACCAGC TCAAG
¥ R Y Q A Y L L 8 C HF P RRUPAMY G DV TV T S L HUP G G S5 A HF KB CATG Y Q L K

GTGCCAGGTTCCTCACC TG TC TCAATGCCACCCAGCCCTTTTGGGATTCCCAAGAGCCTGTTTGCATTGCTGC T TG TGGTGGAGTGAT TCGGAATGCCACCACTGGCCGCATTG TC TCTCC TGGCTTC

G ART L TCLEALTNOGOQEPFWODSQETPUVCTIAANCGSGG GV IREGAETNTGR IV S P G F

CCGGGGAACTACAGCAACAACCTCACC TGCCACTGG TTGCTAGAGCCTCCAGAGAGCCAGCGGCTGCACC TGCAC TTTGARAAGGTC TCCCTGGCAGAAGACGACGACAGGC TCATCATCCGCAATGGA

P el Y g8 P L JcHwWLLETPPTESGQRTLMHTELTHTTETEKT YSTLAETDT DT DR RTELTITIT RHNG

AATAACGTGGAGGCCCCGCCGG TG TACGACTCCTATGAGG TGGAATACCTGCCCATTGAGGGCCTGC TCAGC TC TGGCAGACACTTCTTCG TGGAG TTCAG TACTGACAGCAG TGGGGCAGC TGCAGGC
® ¥ VL A P PV Y D s Y E V EY L PIEGLUL S S GRUHTFTFV ETF S T D S S G A A A G

ATGACCCTGCAC TATGAGGCCTTCCAGCAAAGACAT TGC TATGAGCCC TTTGTCAAATACGGCAACT TCAGCAGCAG TGCACCGTCC TACCCTG TGGG TACAACTG TGGAGT TCAGC TGTGACCCTGGC
MALR‘{IATQQRHCYEPFVKYGEFS‘SSAPSYPVGTTVEFSCDPG

TACACCCTGGAGCAGGGC TCCATCATCATCGAATGCG TCGACC TCCACGACCCCCAGTGGAATGAGACAGAGCCAGCCTGCCGAGCCGTGTGCAGCGGGGAGATCACAGAC TC TGCAGGCGTGGTGC TC
YTLIQGSI1IECVDLHDPQWEEI{EPACRAVCSGEITDSAGVVL

TCTCCAAACTGGCCGGAGCC TTATGGC CGAGGGCAGGAL TGCATCTGGGG TGTGC ATG TGGAGGAGCGACAAGCGCATCATGC TGGACATCCGAGTGCTGCGCATAGGC TC TGGGGATG TACTGACCTTC
S P M W P E P Y G R G Q D C I WG V HV EEDI K RTIMILDTI®RUYVLIRTIG S G D V L T F

TACGATGGGGATGACCTCACAGCCCGGGTCCTGGGCCAATACTCAGGGCCCCEGTGGCCAC TTCAAGCTCTTTACC TCCATGGCCGATGTCACCATCCAGTTCCAGTCAGACCC TGGGACC TCGGCGC TG
Yy b6 0D b L TARUVLGOQY S G P RGHTF KILTY TS MADUV T I QF Q S D UPGT S A L

GGTTACCAGCAAGGATTTGTCATCCACTTCTTTGAGG TTCCCCGCAACAACACATGTCCAGAGCTACCCGAGATCCCCAACGAC TGGAAGAACCCATCACAGCC TGAGCTGG TGCACGGCACGETGGTC
G Y Q Q@G F VvV I HPFTPFEVPRENMNIDCGC®PETLPTETLITPH NTGTMWE KNSNTE RSOQUPETLVYVHGTUV V

ACCTATCAGTGC TACCCTGGTTACCAGGTGG TGGGATCCAGTATTC TCATG TGCCAGTGGGACCTAAGCTGGAGTGAGGACC TGLC TTCATGC CAGAGAG TGACATCTTGCCATGACCCAGGGGATG TG
T Y Q €C Y P G Y Q VV G S S I L MC @ WUDILS WS EDTLUPSTCG QR RUVTSCHDUEPGUD V

GAGCACAGCCGACGGCTCATATCCAGCCCCAAGT TTCCCGTGGGAGCAAC TGTGCAATATGTC TG TGACCAGGG TTT TG TGC TGACGEGGAGTGCCATTC TCACC TGCCATGATC GGCAAGCAGGCAGT
IHSRRLISSFKFPVGATVQYVCQQGFVLI‘GSAXLTCHDRQAGS

CCCAAGTGGAGTGACAGGGCCCCCAAGTGTC TCTTGGAACAAT TCAAGCCGTGCCATGGCCTCAGTGCLTL GAATGGTGCCCGCAGCCCTGAGAAGCGGC TTCACCCAGCAGGGGCCACCATCCAC
P K W 8 D R A P K C L L E Q F K P C H GG L 8 A P I ¥ G A R S P E KR UL HUEP?AGAT I H

TTCTCCTGTECCCCTGGTTATG TGC TGAAGGGCCAGGCCAGCATCAAATGCGTGCC TGGACACCCCTCGCATTGGAGTGACCCACCACCCATC TGTAGGGC TGCC TCTCTGGATGGE TTC TACAACGGC
¥ 8 ¢ A P G Y V L X G Q A S I X C V P G H P S8 HW S D PP P I CRAMALMMASTULUDGTEFUYNHN G

CGTAGCCTGGATGTTGCCAAGGCACCTGCCGCCTCCAGTGC CCTGGACGE TGC TCACC TGEC TGC TGCCATC TTCC TACCATTGGTGGCCATGG TG TTGC TGG TGGGAGGAGTGTACCTC TATTTTTCC
R 8 L D V A K A P A A S S AL DAAUHULAALATI F L P L V A MUV LLUV S GV Y L Y TF S

AGATTCCAGGGGAAAAG TCCCCTGCAACTTCCCCGAACTCATCC TCGCCCC TATAACCGCATCACGG TAGAG TCAGCAT TTGACAA TCCAAC T TATGAGAC TGGA TCTCTTTCC TTTGCAGGAGACGAG
R F Q 66 K 8 PL QL P RTHPRUPYWNURTITU VES S ATFODA NUPTTYTETSG G SL S F A GDE

AGAATATGAAGTTTCCATC TAGGTG
R I
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GGCGCEACCGCAAGCAGCACT

ATGCGCCCAGCAGCCCTAC TGC TCCTGCCLTCGL TGC TGECGC TCC TGOC TCACGGAC TC TCC TCAGAGGCTCCGATCAL AGGTCATGCCACGGGCATC GG. TGACC
HRPAALLLLPSLL.“ALLAHGLSSIAPITGEGHATGIR!TDGELT
GQCAGCCCCTACACCTCAGCAGTCAGACCGAGECETCCACTTCGTCACCACAGCCCCTACCCTCAAGCTGCTCAACCACCACCCACTTC AGAATTTCT AGA TAGAAAGAGAGGAAGCG
A AP T P E Q 8 D R G V HEKTF V TTAUPTIULIEKILTULW® MH®HE®PLULTETETFIULGQTEGULTETZREEL A

CCGCAGCCTGCAC TGCCCTTCCAGCCOGAL TCACC TACACAC TTTAC TCCAAGCCCCCTCCCTCGCCTCACCAACCAGGACAACCGCCCCGTCTTTACCAG TCCGAC TCCAGCCGTGGE TGCAGCACCT
P Q P AL P F Q P DS PTJHVF TP B P L PRULTWNOQDRURU®PV F TS PTUPAV A A AP

ACCCAGCCCCACTCCAGGGAGAAACC TTGGAACCTAGAATCCAAACCCCCTGAGCTTTC TATCACATCG TCCC TTCCTCCAGGGCCOGAGTATGGCGG TGCCCACACTGC TCCCAGAGGACAGACCCAGT
T Q P H 8 R F X P W » L £ s X P P E L 5 I T 858 8 L P P G P 8 M A V P T L L P E DR P §

ACTACACCCCCTAGCCAAGCATGGACTCCAAC TCAGGAGGGTCC TOGAGACATGGACAGACCTTGGGTTCCAGAGGTCATGTC TARAGACCACAGGGC TTAG TGTCGAGGGAACCATTGCCACC TCCACA
T T P P 8 Q AW T P T QE G P 6 D MDRUPWV P EV MSs KTT G L 6V EIE G T TI AT S T

GGTTCAGGGGATGACGAAGAGACCAC TACCACCATCATTACCAC TACTGTCACCACAGTTCAGC CACCAGECCCC TGTAGC TGGAATTTC TCAGGCCCAGAGGGCTCTCTGGATTCCCCCACGGCCCCC
@8 6 DDETETTTTTITITTTVTTVQPPGEPCSWETE 36 P EGSLDS P TA P

AGCTCACCCTCTGATGTTEGCCTGEACTGTTTC TACTATATC TC TGTCTACCCTGGA TATGGAG TAGAGATCARGS ACATCAGCCTTCAGGAA CATCACCGTGGAGGGCCTGOGE
s s PS8 DV GLDGCTFJTYJTYTISUVY®POGVYOGVETLT KOUVTERTISLOQEGETTITUVES®GTLGS

GGCCCCGATCCAC TGCCC TTGGC TAACCAG TCGTTCC TGC TGAGGGGCCAGE TCATCCGCAGCCCCACCCACCAAGCAGCCC TGAGG TTCCAGAGCC TCCCGCTACCCGCTGGGCC TGGCACTTTCCAT
GPDPLPLAEEgl‘LLRGQVIRSPTHQAALRFQSLPLPAGPGT!‘H

TTCCOCTACCAAGCCTATC TCCTGAGCTGCCACTTTCCCCGACG TCCAGCGTATGGAGATG TGACTGTCACCAGTC TCCACCCAGGAGGCAGCGCCCACTTCCATTGTGCCAC TGGCTACCAGCTCAAG
fF R Y Q A Y L L 8 C H F P R R PAY G DV TV T S L HP G 6 8 A HF HCATG Y Q L K

GGTGCCAGG TTCCTCACC TGTCTCAATGCCACCCAGCCCTTTTGGGATTCCCAAGAGCC TG TTTGCATTGC TGCTTGTGG TGGAG TCATTCGGAATGCCACCAC TGGCCGCAT TGTC TC TCCTGGC TTC

a ARFLTCLGHNAINGQE®P?PPFWDSSOQETPTYVCTIAACGG GYVIRGEIATZTGRTIVSPGHF

CCGGAGAACTACAGCAACAACCTCACCTGCCACTGGTTGC TAGAGCC TCCAGAGAGCCAGCGGC TGCACCTGCAC TTTGAAAAGS TCTCCCTGGCAGAAGACGACGACAGGCTCATCATCCGCAATGGA

p e W v g "m B 1 3 cHwitigEeeESOERTLUBETLHTFTETKTYSTLAETDTDDRTLTITITE RNSGE

AATAACGTGGAGGCCCCGCCGGETGTACGAC TCC TATGAGG TGGAATACC TGCCCATTGAGGGCC TGC TCAGCTCTGGCAGACACTTC TTCGTGGAGTTCAG TAC TGACAGCAG TGGGGCAGC TGCAGGC
¥ ¥ V £ A P P V Y D $ ¥ E V E Y L P I E G L L 8 8 6 R H V¥ F V ET s T D S 8 G A A A G

ATGGCCCTGCGCTATGAGGCC TTCCAGCAAAGACATTGC TATGAGCCCTTTGTCAAATACGGCAAC TTCAGCAGC AGTGCACCGTCC TACCC TG TGGGTACAAC TGTGGAG TTCAGC TG TGACCC TGGC
M AL RYTEATFO QO ORUHEHCYTETPTFVIKYOGCRMNTFSHs s APS Y PVGETTVETFSTCTDTEPG

TACACCCTGGAGCAGGGCTCCATCATCATCGAATGCGTCGACCTCCACGACCCCCAGTGGAATGAGACAGAGCCAGCCTGCCGAGGTCAGCAGGCACCAGTGGG TGGGTC TGS TAGGGCAACAAGCAGG
YTLIQGS]IIECVDLHDPQWEESEPACRGQQAPVGGSARATSR

GTAGGTCCCTAGTGGCCAGCCAGGGCCACAGC TCAGTG TGATTGATATTTC TCC TAGAGGGAGGAGGTGGGGTCCCCCAGCAGTGGE TGAGG TAC TTC TGTGGGCAGGTGAMGCCCTAGGACACCATA
v ¢ P

TTGGAGAGGATGCGCC TTCCCGGGC TCCCCTTCC TTGCAGCCG TE TGCAGCGGGGAGATCACAGAC TCTGCAGGCE TGG TGCTCTC TCCAAAC TGGCCGGAGCC TTA TGGCCGAGGGCAGGAC TGCATC
TGGGGTGTGCATG TGCAGGAGGACAAGCGCATCATGC TGGACATCCGAG TGC TGCGCATAGGC TCTGGGGATG TAC TGACCTTC TACGATGGGGATGACCTCACAGCCCGGGTCCTGGGCCAATACTCA
GGGCCCCGTGGCCACTTCAAGCTCTTTACC TCCATGGCCGATGTCACCATCCAGTTCCAGTCAGACCC TGGGACC TCGGLGC TGGGTTACCAGCAAGGATTTGTCATCCAC TTC TTTGAGGTTCCCCGC
AACAACACATGTCCAGAGC TACCCGAGATCCCCAACGGCUTGGAAGAACCCATCACAGCC TGAGC TGGTGCACGGCACGGTGG TCACC TATCAGTGCTACCCTGG TTACCAGG TGGTGGGATCCAGTATT
CTCATGTGCCAGTGGGACC TAAGCTGGAGTGAGGACC TGCCTTCATGCCAGAGAGTGACATCTTGCCATGACCCAGGGGATGTGGAGCACAGCCGACGGC TCATATCCAGCCCCAAGTTTCCCGTGGGA
GCAACTGTGCAATATGTC TGTGACCAGGGTTTTGTGC TGACGGGGAGTGCCATTCTCACCTGCCATGATCGGCAAGCAGGCAG TCCCAAG TGGAGTGACAGGGCCCCCAAG TG TCTC TTGGAACAATTC
AAGCCGTGCCATGGCC TCAGCGCCCCGGAGAATGG TGCCCGCAGCCC TGAGAAGCGGCTTCACCCAGCAGGGGCCACCATCCACTTC TCC TGTGCCCCTGGTTATG TG TGAAGGGCCAGGCCAGCATC
AAATGCGTGCCTGGACACCCCTCGCATTGGAG TGACCCACCACCCATCTGTAGGGC TGCCTCTC TGRATGGGTTC TACAACGGCCGTAGCCTGGATG TTGCCAAGGCACCTGCCGCC TCCAGTGCCCTG
GACGCTGCTCACCTGGCTGCTGCCATCTTCCTACCATTGG TGGCCATGG TG TTGCTGGTGGGAGGAGTG TACC TC TATTT TTCCAGAT TCCAGGGGAAAAG TCCCC TGCAACTTCCCCGAMCTCATCCT
CGCCCCTATAACCGCATCACGGTAGAGTCAGCATTTGACAATCCAACTTATGAGAC TGGATCTCTTICCTTTGCAGGAGACGAGAGAATATGAAG TTTCCATCTAGG TG

Figure 4. Nucleotide sequences of type 2 (A) and type 3 (B) SEZ-6 cDNA. Different sequences
from type 1 are underlined. The deduced amino acid sequences of ORF are indicated below the
nucleotide sequences by a single letter code. The putative signal peptide is underlined twice and
the potential cleavage site is indicated by an arrowhead. Potential N-linked glycosylation sites are
boxed. The nucleotide sequences have been deposited in DDBJ under accession number D64009
for type 2 and D64010 for type 3.

amino acids in N-terminus which probably works as a signal sequence. Although type 2 protein
has a cluster of hydrophobic amino acids near the C-terminal region, type 3 protein lacked this
sequence. These findings suggest that type 2 protein is a transmembrane protein like type 1 but
type 3 is not. Some membranc proteins of neural cells have a transmembrane form and a PI-
linked form (13, 14). The C-terminus stretches of moderately hydrophobic amino acids are
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SEZ-6 type 1 Nl O —OT—OOOWH coon

SEZ-6 type 2 NHE [] OO E—COOO“MWHE coon

SEZ-6 type 3 Nl—— O F—O-cooH

l signal sequence [:] threonine-rich region
{ scr 71 part of the CUB domain
-/W- transmembrane domain V] cytoplasmic domain

Figure 5. Schematic drawing of the domain structure of 3 types of SEZ-6 protein.

characteristic of proteins attached to the membrane by a Pl anchor (15). There was no such
sequence in the SEZ-6 type 3 scquence, suggesting type 3 is likely to be a secreted protein. Fig. 5
shows a summary of the domain structure of type 1, 2 and 3 SEZ-6 proteins. As shown in Fig. 5,
SEZ-6 encodes two motif's, SCR and CUB-like domain (1). Type 1 and type 2 proteins have five
SCRs and two CUB-like domains. On the other hand, type 3, shorter secreted protcin, has two
SCRs and one CUB-like domain. SCR is known as a characteristic structure of the superfamily of
complement C3b/4b binding proteins. However, not only complement-related proteins but many
non-complement proteins have SCRs. These proteins which have SCRs thought to be involved in
protein-protein interaction (3, 4). Furthermore, CUB domain, another motif in the SEZ-6 protein,
is also suggested to have a role in protein-protein interaction (5). Recent studies show that two
molecules of necural cells have SCR or CUB domain. A5 antigen (neuropilin) with two CUB
domains is expressed on the surface of both nerve fibers and visual centers. Drosophila secreted
protein Hikaru genki with three or four SCRs 1s produced by subsets of the cells in the central
nervous system. Both proteins are thought to be necessary for the formation of a precise neural
network (6, 7, 16). SEZ-6 protein is the only molecule in the nervous system so far studied which
has both SCR and CUB domain. Functions of SEZ-6 protein in vivo may be similar to such
molecules. In the present study, we cloned two additional SEZ-6 cDNA which were probably
produced by alternative splicing: one encodes the transmembrane protein and the other encodes
the secreted type. The funciional difference of these three types of SEZ-6 protein should be

clanfied.
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