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2,100 bpe] G7IE = FAE F SNAP-25 cDNAE 2067 2] o}n| = At-& coding 3= 618 bpe open
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synapsinse] §1.2™ E#|, synaptic vesicle¥} o F-g
el A 2 &) amphiphysin, dynamin, CaM kinases7}
213 A A, synaptic plasma membrane protein O 2 4]
syntaxins, neurexins, SNAP-257} €&]4 9loty, 1
B3 vjA A Eeta BE g A 24 complex-
ins, NSF, 212} 3 o/B/y-SNAPo| &) gc}.

Synaptic vesicle-2 exocytosis& 3}7] A il dock-
ing & E-¥-A9l fusion reactionS 43§ 3}=4| o]
u) A ok ol Q] syntaxind} SNAP-25, 13} 31
synaptic vesicle &3 9l synaptobrevin/VAMP-&
core complexE A Stt}, o] T Z SNAP-25
= YFAY, AP, =29, gold fish”, Torpedo, 18] 31
25121904 o] §8A) P Lo] REF o]
Atk Abdo] Hud vy, & 298] 9} Torpedo
9] SNAP-25%= XF SNAP-259 Z+Z} 61%<) 81%
2] homologyE H.o|F 1 lom®, A}ga} 43 9
SNAP-25%= 80%2] homologyE HolFm ¢o}”.

T3l SNAP-25+= exon Sof| A A1 €82 Q) splicingol]
9] g} A} SNAP-25a9} SNAP-25b2] % isoformo] &
Agto] B oHIP, ol g A} X FFEY,
¥ 78] 31 zebrafishY) M E B o5}
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2 ATFE A, A, o, 298, 281 Tor-
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g ul g7, =3 A SNAP-25 52 A19] iso-
formol} T & AP} 83| ZYFo|nE F K
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Blue 372 AHESHH I, 4714 E 24 & S
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St

2. Rat brain cDNA library2| Z=A}

7 oA SNAP-25 FAAE F2Y 87| Y3l
RA 2 AFAAA HAFo|d (P450 FHAE
£ random 3} A screendt Z 3} 22| H novel FA
A4y A2 SNAP-25 5=k 192 bp 3 191 bps}
99%9] -2 homology & Z+31 gl Z2 cDNAE Ht
A 59994 (PP-dATP)E ©] &3+ random prim-
ed DNA labelling ¥ o 2 FA]3lH ) o] 248
probe & ©]-83la] FH 2] ¥ cDNA library (Strata-
gene®, U.S.A)Z plaque hybridization % o wha}
12}, 2%}, 33} screening & A At FHF G F
£ Fr3tg.

3. Southern blot analysis

AZAPI ¥ €} 2] EcoRl 9] X)) 4} =02 cDNA

B

Fig. 1. (A) Restriction digestion of isolated cDNA clone of SNAP-25 ¢cDNA. M: size marker (1 Kb DNA
ladder), Lane 1: S1, Lane 2: S2, Lane 3: S3, Lane 4: S4, Lane 5: S5, Lane 6: S6. (B) Southern blot analysis.
The DNAs were digested with EcoRI and EcoRV/BamHI. Lane 1: S1, Lane 2: S2, Lane 3: S3, Lane 4: S4,

Lane 5: S5, Lane 6: S6.
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Z 2287] 3l in vivo excision HHY (Stratagene®
US.A)l e} 26} plasmid DNAZ A 8+ E 49
EcoRI 2 EcoRV/BamHI_O_i AE -2 1% agarose
geloll A 719 %53k 3 Southemn blot analysisE T}
3} Zro] AA ‘8}93\’4-. WA gel-S denaturation -8
(1.5 M NaCl, 0.5 N NaOH)ol] 45%, neutralization
ol (0.5 M Tris-Cl [pH 7.4], 3 M NaClyol] 4557}
A2stH o, 15417 53t DNAE
membraned] 7] &, membraneS 5E7F 6X SSC
o &b Ml H B AEAIA 80T 24 2F Ft
baking 3} t}. Hybridization& 4 3 3t & mem-
brane2- 6A] 7t E<F Xeray filmol] :=2A)# autora-
diography & A] 85} t}.

nitrocellulose

10

|

| | | | |
AATTCGGCACGAGCAGAGCTCACGTTGCATTGAAGACGAAACCTCGGGGAGGTCTGGAGS
70 80 90 100 110 120

V

| | | |

! |
TGTCTTTCCTTCCCTCCCTACCCGGCGGCTCCTCCACTCTTGCTACCTGCAGGGATCAGE
140 150 160 170 180

20 30 40 50 60

| ! | | | |
GGACAGCATCCTCTGAAGAAGACAAGGTTCCTTAACTAAGCACCACTGACTTGCTGGCCC
190 200 210 220 230 240

| | | | |

CGGCGCCCAGCAACCCCCCACCACTACCATGGCCGAGGACGCAGACATGCGTAATGAACT
METAlaGluAspAlaAspMETArgAsnGluLeu

270 280 290 300

250 260

| | ! ! | {

GGAGGAGATGCAGAGGAGGGCTGACCAGCTGGCTGATGAGTCCCTGGARAGCACCCGTCG
GluGluMETGlnArgArgAlaAspGlnLeuAlaAspGluSerLeuGluSerThrArgarg

310 320 330 340 350 360

| | |

CATGCTGCAGCTGGTCGAAGAGAGTAAAGATGCTGGCATCAGGACTTTGGTTATGTTGGA
METLeuGlnLeuValGluGluSerLysAspAlaGlyIleArgThrLleuValMETLeuAsSp

370 380 330 400 410 420

| | | | |

TGAGCAAGGCGAACAACTGGAACGCATTGAGGAAGGGATGGACCAAATCAATAAGGATAT
GluGlnGlyGluGlnLeuGluArgIleGluGluGlyMETASpGlnIleAsnLysASpMET

430 470 480

| I | | |
GAAAGAAGCAGAAAAGAATTTGACGGACCTAGGAAAATTCTGCGGGCTTTGTGTGTGTCC

LysGluAlaGluLysAsnLeuThrAspLeuGlyLysPheCysGlyLeuCysValCysPro
490 500 510 520 530 540

440 450 460

| | | | | |
CTGTAACAAGCTTAAATCCAGTGATGCTTACAAAAAAGCCTGGGGCAATAATCAGGATGG
CysAsnLysLeulysSerSerAspAlaTyrLysLysAlaTrpGlyAsnAsnGlnAspGly

550 560 370 580 590 600

| | | | | I

AGTAGTGGCCAGCCAGCCTGCCCGTGTGGTGGATGAACGGGAGCAGATGGCCATCAGTGG
ValvalAlaSerGlnProAlaArgvValValAspGluArgGluGlnMETAlaIleSerGly

6110 62(|) 630 640 650 660
| | ] |
TGGCTTCATCCGCAGGGTAACAAACGATGCCCGGGAAAATGAAATGGATGAAAACCTAGA
GlyPheIleArgArgValThrAsnAspAlaArgGluAsnGluMETAsSpGluAsnleuGlu
670 680 690 700 710 720
| | |
GCAGGTGAGCGGCATCATCGGAAACCTCCGTCATATGGCCCTAGACATGéGCMTGAGA'JI.‘
GlnvalSerGlylleIleGlyAsnLeuArgHisMETAlaLeuAspMETGlyAsnGlulle
730 740 750 760 770 780

! | | ] I
TGACACCCAGAATCGCCAGATTGACAGGATCATGGAGAAGS CTGACTC
CAACAAAACCAG
AspThrGlnAsnArgGlnlleAspArgIleME ETGluLysAlaAspSerAsnLysThrArg
790 800 810 820 830 840
| | | |
AATTGATGAAGCCAACCAACGTGCAACAAAGATGCTGGGAAGTGGT }\AATCTGCCCTT&
TleAspGluAlaAsnGlnArgAlaThrLysMETLeuGlySerGly
50 860 870 880
| | | | | |
TGCTGTgcTCTCCTCCMTGTTGTTGGACAAGAGAGAAGAGAGCTCCTTCATGCTTCTCT
0 930 950
! !

| | |
CATGG™ ATTACCTAGTMGACTTACACACAC}\CACACACACACACACACACACACACACA

890 900

4 A7\ B 2 24
DNA 7] ¢ ¥4 & Sequenase version 2.0

(USB)E 0] &3 Sanger dideoxy Hh of] o} AlA]
stgon, 249 47149 AEYge] BLAST
Search program2- o] §38l] £4 2 7| &)] <o
A g2 QAgH v mad.

GeneBank accession number is AF 245227 for
SNAP-25 gene of rat.

2 o

1. Rat brain cDNA library2| screening

72 cDNAZE- probeE Al-&3}od #H > 2] cDNA li-

970 980 1010 1020
i | | | | !
CACACACACACACACACACAGAGTCAGTCACCCCCATTGTAAATGTCCTGTGTGGTTTGT
030 1040 1050 1060 1070 1080

| | | | !
CAGCTTCCCAATGATACCATGTGTCTTTTGTTITCTCCGGCTCTCTTTCTTTCCARAGGT
1090 1100 1110 1120 1130 114!0

| | |
TGTACATAGTGGTCATCTGGTGACTCTATTTCCTGACTTARGATCTTGGGTCTCTCTCTT
1150 1160 1170 1180 1190 1200

990 1000

| | | | | |
TPTTCCTTTTTCTTTTCTCAGTGGCGTTTGCTGAATGACAACAATTTAGGAATGCTCAAT
1210 1220 1230 1240 25| 1260

| | | |
GTACTGTTGATTTTTCTCAATACACAGTATTGTTCTTGTAAAACTGTGACATTCCACAGA
1270 1280 1290 1300 131? 132|D

| | |
GCTACTACCACAGTCCTTTCTTAGGGTGTCAGGCTCTGAATCTCTCCAAATGTGCTGTCT
1330 1340 1350 1360 137? 138!|)

| | | |
TTGGTTCCTCATGG CTATTCTTTGTCTTTATGATTTCATAATTAGACAATGTGAAATTAC
1390 1400 1410 1420 1430 1440

|
ATAACAGGCATTGCACTAAAAGTGATGTGATTTATGCATTTATGCATGAGAACTAAATAG
1450 1460 1470 1480 149? 1500
! | |
ACTTTTAGATTCCTACTTAAACAAAAACTTTCCATGACAGTAGCATACTGACAAGAAAAC
1510 1520 1530 1540 1550 1560
| | | | |
ACACACAACAGCAACAATAACAAAGCAACAACTACGCATGCTCAGTATTGGGACACTGTC
1570 1580 1590 1600 1610 152€|!
| | | | |
ARGATTAAGTCATACCAGCAAAACCTGCAGCTGTGTCACCTTCTTCTGTCAACATACAGA
630 1640 1650 1660 1670 168(|)
! ! I | i
CTGATCATMTCATCCCTTCTTTACACACACACACACACACACACACACACACACACACA
1700 1710 1720 1730 1740
1

| | | | |
CAAATGGATTTAACACACCATTAATCATTTCTAGCAAAATATATGTTTGGCTGAAACTAT

1750 1760 1770 1780 1790 180?

| | | |
GTGAAATGGGTGTAATATAGGGTTTGTCGAATGCTTTTGAAAGCTCTGTTTTGGAGACAA
1810 1820 1830 1840 1850 1860

| ! | |
TACTCTTGTGGAAAACGTGAAGATCTTCTMGTCTGGCTCTTGTTGATCACCATCTCCCT
1890 1900 191 1920

l | | | I |
GTGGTTTGTCATCAGTACAACTCTTTGTTGCTTAATCTAGAGCTATGCACAACCAAATTG
930 1940 1950 1960 1970 1980

! I | | ! !
CTGAGATGTTTAGATGCTGATAAAGAAACCTTTAAAAAATTATATAAATGAATGAAATAT
1950 2000 2010 2020 2030 2040

| | | | |
AGATAAACTGTGAGATAAATATCATTACAGCATGTATATTAAATCCCTCCTGTCTCCTCT
2050 2060 2070 2080 2090 2100

| ! | |
GTTGGTTTGTGAAGTGATTTGACATTTTGTAGCTAGTTTAAAATTATTAAAAATTATAGA

Fig. 2. Nucleotide sequence of the rat SNAP-25 gene. Derived amino acid sequences were indicated below
the nucleotide sequence. The double-underlined letters show the start codons (AUG) and the termination codon

(TAA). Underline shows the cysteine residues.
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Hydrophobic position in amphipathic a helix i Exon 5

N Ty

1 10 20 30 40 50 60 70 80
gouse ~—————-MAEDADMRNELEEMQRRADQLADESLESTRRMLQLVEESKDAGIRTLVMLDEQGEQLERI EEGMDQINKDMKEAEKNLTD
at 0000 e
Human ~  —————-

Torpedo —-MENSVENSM P S Q c IT S
Drosophila MPADPSEEVAPQVPKT L IN QeV AC E A D AR SG

Cysteine position

81 90 100 110 120 130 140 150 160
Mouse LGKFCGLCVCPCNKLKSSDA---YKKAWGNNQDG-VVASQPARVVDEREQMA 1 SGGF I RRVINDARENEMDENLEQVSGI IGNL
Rat
Human
Torpedo C S NFE GGA V MD M Y ID E D GS
Drosophila MEC I L SQFKE—-—DDGTKGDKNNQDENGMAQAYGI D E MG NTM

161 170 180 190 200 206
Mouse RHMALDMGNEIDTQNRQIDRIMEKADSNKTRIDEANQRATKMLGSG
Rat
Human
Torpedo S GS A VWGM A KH -
Drosophila N S LEN NR GE EA AV HQL K—

Fig. 3. Alignment of SNAP-25 protein sequences. Numbering refers to the mouse sequence (Oyer et al,
1989). Dashes correspond to gaps introduced to optimize alignment. Vertical bars mark the hydrophobic po-
sitions of the amphipathic o helix and cysteine residues of the cysteine cluster (Risinger et al., 1993).

brary (Stratagene® , U.S.A)E screening@t 23} 2 = ence?l CTACCATGGol 243l 91+ (Kozak, 1984)
Aoz ool P 2BS Aen, 242 S,S2,  209~211 bp 32 AW AUG codon A 2o
S3, 84, S5, S6°] 2} & H 3 A ot 2 8lo] 827~829 bpel] 9| x]3}= TAA stop codon
JJA] ¥R = += open reading frame (ORF)-2 618 bp
719k 206749 ofmlicito 2 FA o] gl

2. Southern blot analysis

In vivo excision W0l 2)&] Dol pBluescript =St 5' untranslated regionol] A &= 20871 2] G 7] A
SK(+) DNAZ 7 H cDNAE {5t #el3ln <& 7} 3' untranslated regionol 4 = 1,27571 9] € 7]
A} A G E A2 EcoRI @ BamHUEcORVE A2 3 Ad 2 FAE o] gdlen &35 3 untranslated re-
Southern blot analysisS =3 &+ 2 3} S10] A &= sig- gionol| A = 925~980 bpe} 1,645~1,682 bpe] 9 %]
naio] Holx] ¢r9k3 S26 4= 2.0 kbs} 0.9 kb A oA (CA)28, (CA)I92] BHE Hr|ME L& HojFq
A £ 2.0 kbol| A] signale] ¥t} 281 S3& 1.4 a2t
kb, S4+= 2.0 kb, S5 2.1 kb, S6-2 3.0 kbo| A z}z}+ SNAP-25 peptide sequenceol] 4] cysteine residues
signalo] VFE}RET} (Fig. 1). = 84~919] Y3t .20 (Cys-Gly-Leu-Cys-

Val-Cys-Pro-Cys), amino terminus —r—roﬂ 4] amphi-

3. 7MY B s
- - pathic helixZ FAsl1 Y= AL B 4+ dAch

7 ZEES WS R 4% & B i Ui ¥
A F71MEE B4 2 oF 21kbe] S5 F o &
i0] 17 SNAP-25 AA| §AAE ¥&sl1 g

& BLAST analysis 27 813 & glglomg o 5‘4 ANA HolstA LAE G L2z SNAP-25
S5 8<% o= A & SNAP-25 44 4 %) synaptic core complexE @A &l= TAY o2,
712 A kAo (Fig. 2). 2 A3} 24 2,100 SNAPJJr NSFell t & &A1 24 2-gap 7,
bpE T4 o] 210 2™ consensus initiation sequ- ek, o, 29be], 8] 1 Torpedod)| A X3} A oz
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2 HoFm e, AFHR L Ho 5= 97%
2] homologyZ B F 1 A Th w3k Agat #
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=Abstract=
Cloning of SNAP-25 Gene from Rat Brain cDNA Library
A-Li Cho, Young-Mi Ji, Min Yoo’, Soon-Chul Lee' and Kwan-Hee You'

Department of Biology, 'Department of Pharmacy, Chungnam National University, Taejon,
305-764, *Department of Biology, Keimyung University, Taegu, 704-701, Korea

SNAP-25 was first investigated as a neuron-specific protein preferentially expressed in CA3
pyramidal neurons of mouse hippocampus. It is a presynaptic plasma membrane protein in the
nerve cell and plays an important role in the synaptic vesicle membrane docking and fusion
pathway. We have recently isolated SNAP-25 ¢cDNA from a rat brain ¢cDNA library using a
probe of Z2 cDNA. It consisted of 2,101 bp and an open reading frame (ORF) was identified
between nucleotides (nt) 209 and 827. The AUG codon (nt 209~211) was surrounded by
CTACCATGG, which corresponded to the consensus sequence of ribosomal binding site. The
ORF was terminated by TAA (nt 827~829) to encode a polypeptide of 206 amino acid residues.
The 3'-untranslated region contained two extensive stretches of repeated (CA)28 and (CA)19 at
positions 925~980 and 1645~1682. It is noteworthy that cysteine residues were clustered in the
span of amino acid residues 84~91: Cys-Gly-Leu-Cys-Val-Cys-Pro-Cys. Rat SNAP-25 showed
88% and 97% identity in nucleotide sequences to that of human and mouse, respectively. Amino
acid sequence of rat SNAP-25 showed 100% identity to that of mouse and human SNAP-25.

Key Words: SNAP-25, Brain, Cloning, Sequencing, Presynaptic plasma membrane protein
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