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Functional Analysis of the SNARE Domain of Syntaxin Family
Proteins Using Yeast Sporulation
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(School of Biotechnology , Jiangnan University , Wuxi 214122, China )

Abstract. In eukaryotic cells, most of membrane fusion processes are mediated by SNARE proteins.
However, its functional and regulatory mechanisms have not been fully understood. Previous study
have shown that yeast sporulation was an ideal model system to manipulate and investigate vesicle
fusion machinery including SNARE proteins. The t-SNARE protein Ssol involved in this process is
an orthologue of syntaxin 1A which is required for the synaptic vesicle fusion,both share 51%
homology at the SNRE domains. However,although their functional and amino acid sequence are
similar, Ssol/syntaxin 1A chimera cannot complement the sporulation deficiency of ssolA mutant
when SNARE domain of Ssol is replaced completely by syntaxin 1A. To determine which residues

are critical for Ssol function,chimera and mutational analyses are further conducted. The results
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showed that the SSO1/syntaxin 1A chimera gain the functionality by replacing Ala220 residue to Glu
in the syntaxin 1A SNARE domain. By contrast, Ssol lose its function by mutating the corresponding

amino acid residue, Glu218 into Ala. Thus, GIlu218 residue is specifically required for Ssol function.

Keywords: SNARE ,humanization, Saccharomyces cerevisiae ,Ssolp,syntaxinl A
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1.1 RS
111 @Ak Ae Ra MR BERE B K B BE ANT20,
HJ3 (ssolAspo20A) . Jii ki pFA6a—kanMX6, Jii fi
pFA6a—his3MX6 ., Jii ki pRS314 i ki pRS304  Ji ki
pRS316 T ki pRS426 : H /E#H T 76 52 50 = R AF .
112 = &K A AL % KOD-Plus—Neo & {4
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4l Ak G  DNA R EE IR [l Wi ) 65 2 R /)N
PR & A TAEY A | FoAt ] 3 o kO
3 2% o [ 7 A B 4t
113 354

1)YPAD ¥i52 3k, B EEREF 10 g, A
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o, HIAIHE 20 o, #MINIE R ATICE

3)YPAce ¥ 0k B A S EEBEE 10 g, 85 A R
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20 g, ZLFRAN 20 g, BRI 30 mg;

4) PSS IR AL TS SRR 20 g;

5)5-FOA (5-Fluoroorotic Acid)"¥s; 73 %t . 4 F}
TR AL AR 6.7 ¢, 5-MALIEWR 1 g, i bE 20
g, AMINIE AT R ;

O)LB-Z W IR AL TS AR 5 o, R A
[ 10 g,NaCl 10 g, 2% 100 mg;

7)GA18 K gk B TS WEREE 10 g, AR 20
g, Hi%IHE 20 g, IR IEERS 30 mg, G418 500 mg., [ AR
FRILTAN 2 g/dL (B
1.2 EEERB

HE DR BB O 9 UL SR [20], Hed kL pFAGa—
kanMX6 Mk SSO1 Hyfsti, ik pFA6a—his3MX
KR SSO2 B, PCR 514 W3 1.,

*1 PCR3l¥

Table 1 Primers

195 (5°-3")

GAAAACCCTTTTACAATTAAAAAAGGCAATTAAAAATAGAAACAAATCAACGGATCCCCGGGT

519 H i B
F1 To delete SSO1 TAATTAA
R1 To delete SSO1

TTAACGCGTTTTGACAACGGCTGGGACAACAACGACAACAACAACGACTAGAATTCGAGCTCGT

TTAAAC
F2 To check deletion of SSO1
R2 To check deletion of SSO1

AAATGAGCTCTAAGACAGTCAACCTCGTGG
ATAGCTCGAGTTAACGCGTTTTGACAACGG

GTAATACTTTACATTTGAAAACTGCCCATACACGCACAAATATTGCAGCACGGATCCCCGGGTTA

AGGTTTTCGGTTTTAATAGAAATTGTTTGATTACACATAATAGGAATTGGGAATTCGAGCTCGTTT

F3 To delete SSO2 ATTAA

R3 To delete SSO2 AAAC

F4 To check deletion of SSO2 ~ CCCTAAACGACGTGCTTATC
R4 To check deletion of SSO2  TCCCTTTTTCCACCCCGATT

1.3 RS
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JIT A 26 M TR A% AL ssol A Bl FE B |, €2 2 R B B 7 B
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i bR g I G 57 S B O S PP T 4% 7 4 A
PBHE IR R R AP R R 6.7 .8 h 45 500 pL
KSR A, K S AT 50 wL K,
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BRI R G AT 100 wL JoHE KBS pl 41
IS 5 pL DAPL IR A, il i WEE PrM
1.5 EFAREKSH

Pl pRS316SSO1pr—SSO1 4k ssol A BA% 1 Bkt
Babk, DL r 5 BH A v B Ok Hh & TR RR SR SSO2,
5 ss0l Asso2 AN SUBIFE T BR AR . B 1 50 00E TORLFE A
ssol Asso2 N, TE YNB BEREM:F-H Lo 18 ) FH M v

G BE IS RN F) 5-FOA ~F-tl B A KOR L

|2 i

2.1 Ssolp 5 syntaxinlA M SR EEER =7
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SNARE # [ 4545 T8 B DU BT R 45 14 b W4 00 R 3t
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B N i 45 ¥ S Z2 i A 8 4% B 11 A9 4 F AL A
A GE T A Ssolp 19 SNARE X 3 B e i
syntaxinl A ) SNARE X3,

LA pRS314 g 2 K #4 4 % syntaxinlA (sytx1A)
55 Ssolp BI# A1 Ssolp/sytx1 A (SNARE [X 8 ) () 5t
KL, 5 Al ssol A WEEILRE 5 7= 46 . AE D8R 24 11
W, S A TR TR I T B 40 6 359 8 1 1 A7 1 240 it
¥ @ Ssolp MY EEEE AT IE B PrM,  32F 1M JE i ft
T A R ) AR 25 R A A I B CIR 2 A T T v
ik, B L Z Ssolp 7EFTIE ML B2 I T g, &
bR % A BEHF Ssolp M SNARE [X 3 4 3B £ # i
sytx1A ) SNARE X3, W& 1,
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B1 AR sol \EFREFREPIERThE PrM EE
Fig. 1 Shape of PrM of ssol A containing recombinant plasmid which cultured for 7 h in spore medium
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Fig. 2 Mapping of the sporulation—specific functions in Ssolp using fusions with sytx1A
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Fig. 3 Shape of PrM of ssol1 A containing recombinant plasmid which cultured for 7 h in spore medium
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Fig. 4 Vegetative cell experiments
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