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(57) Abstract: The present invention relates to the yeast fermentation production of peptide SNAP-8 derivatives for skin wrinkle
reduction and a use thereof. By using the expression cassette for producing SNAP-8 derivatives, expression vector and transformants
containing same according to the present invention, high-purity SNAP-8 derivatives can be produced in large quantities at low cost.

Furthermore, the SNAP-8 derivatives produced according to the present invention have excellent anti-wrinkle effects and thus can be

o widely applied as cosmetic materials, quasi-drugs, and pharmaceuticals for relevant uses across the industry.
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Al o of] u}} A = DNA cassette 2.2 = o]t}

Al ol of] u}2} SNAP-8 F 5=
Al ol of] u}2} SNAP-8 F 5=

H 3 e
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8
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[86]

[91]

A Z <. SNAP-8 + = A (PEEMQRRAD, A€ 5 1) FElo| =] A X

1) 377 ¢, DNA 714 E | ¥ E]

G T2 A S JAA WL G 5 I (Pichia pastoris)E A-8-3FS T
Gene workS &-8Fo] 254 Aeho] 7H5 ¢k A E|H Q1 SNAP-8 =4 & A4bsh=

~~

), ©1 & X 3F5F= W E(10 mer, 50

mer)(’= 2a 2 2b FZ)E P. pastoris 750 = (A A F9)5lo] A A A EA E A

2}3F3A T}, o] w, Fusion partner SUMO3E 4F i slo] QR 4 Q1 Wk & /- =513 o)
[3E1]

Cassette A <&

Sk

TEF Promoter ATAACTGTCGCCTCTTTTATCTGCCGCACTGCATGA

GGTGTCCCCTTAGTGGGAAAGAGTACTGAGCCAAC

CCTGGAGGACAGCAAGGGAAAAATACCTACAACTT
GCTTCATAATGGTCGTAAAAACAATCCTTGTCGGAT
ATAAGTGTTGTAGACTGTCCCTTATCCTCTGCGATG
TTCTTCCTCTCAAAGTTTGCGATTTCTCTCTATCAGA
ATTGCCATCAAGAGACTCAGGACTAATTTCGCAGT

CCCACACGCACTCGTACATGATTGGCTGAAATTTCC
CTAAAGAATTTTTTTTTCACGAAAATTTTTTTTTTAC
ACAAGATTTTCAGCAGATATAAAATGGAGAGCAGG
ACCTCCGCTGTGACTCTTCTTTITTITTITCTTTTATTCTC
ACTACATACATTTTAGTTATTCGCCAAC(A EH 5 2)

a-Factor MRFPSIFTAVLFAASSALAAPVNTTTEDETA
QIPAEAVIGYSDLEGDFDVAVLPESNSTNNG
LLFINTTIASIAAKEEGVSLEKR(A ¥ % 3)

His-tag HHHHHH
Fusion part EEKPKEGVKTENDHINLKVAGQDGSVVQFKIKR
ner SUMO3 HTPLSKLMKAYCERQGLSMRQIRFRFDGQPINE

TDTPAQLEMEDEDTIDVFQQQTGG(A € < 4)

D GAT
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CYCl1 Terminator | TCATGTAATTAGTTATGTCACGCTTACATTCACGCCC

TCCTCCCACATCCGCTCTAACCGAAAAGGAAGGAGT
TAGACAACCTGAAGTCTAGGTCCCTATTTATTTTTTT
TAATAGTTATGTTAGTATTAAGAACGTTATTTATATT

TCAAATTTTTCTTTTTTTTCTGTACAAACGCGTGTACG
CATGTAACATTATACTGAAAACCTTGCTTGAGAAGG

TTTTGGGACGCTCGAAGGCTTTAATTTGC(A EH Z 5)

[92] 2) SNAP-8 F- 54| & HE] 7} =9l ¥ g 5.9 ok
[93] &7] %22 39 2R, SNAP-8 524 AMHg A w500l 133 wjA =
AAskar, A7) af Aol A 2 S8t~ F/10L F 22 75 v sk o)
[94] [3£2]
Flask test
Promoter AOX1 TEF GAP
Volume Baffled flask 30 ml/ 250 ml Baffled flask 5
Oml/250 ml
Fed-batch 0.5% Methan 2% Glucose 2% Glucose
ol, 1 ml / day , 1 ml/day , 1 ml/day
Initial OD6()() 25~30
Temperature 30°C 30°C
After methanol
induction 24°C
Agitation 247 rpm
Time 96 hr
Media condition | BMGY or BMMY BMGY YPDZ
1% Yeast extract 1% Yeast extract 1% Yeast extract
2% Peptone 2% Peptone 2% Peptone
2% Glucose or 2% Glucose 2% Glucose
0.5% Methanol 100 mM Potassium 25 ug/lL Zeocin
100 mM Potassium | phosphate pH 6.0
phosphate pH 6.0 Biotin 12 ppm
Biotin 12 ppm
[95] 3%3]
10 L test
Volume 2L
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Media condition 1% Yeast extract
2% Peptone
2% Glycerol
100 mM Potassium phosphate pH 6.0
Biotin 40 ppm
Fed-batch Glycerol b Glycerol fed-batch phase Glucose fed
atch phase -batch phase
Until wet cel 2% Glycerol+P 4 % Gluco
190~150 g/L. T™,, 25 mé/hr se+PTM1
until wet cell 150~220 g/L. | 3.6 mé/hr/L 4hr
7.3 mé/hr/L 2hr
10.9 mé/hr/L 66hr
Temperature 30°C 28°C 24°C
Time 24 hr 24 hr 72 hr
pH 6.0
Agitation 600~800 rpm
Aeration 1~2 vvm
[96] PTM,, pichia Trace Metrals
[97] 3) SNAP-8 &5 A Fepo] = o] 2] A A
[98] 7] g A5 g A4 2(3,000 rpm, 10 E)3te] 5 vt 343t
A AAystaL, wf ot obHlES 6:49] Bl &R ¥ a1 2417 HEAF T AR
(3,000 rpm, 10 )t = (pellet) = 3|73t 2h7d 3] 712 A Z1 T His-tag 2 -
o] ¥, £ &4H(Formic acid)s 283 2 d(cleavage) & 74 -His-tag A H L8 &
of LE4F A (3] % 4 %) F IMNHOHZE T4 8-S xlastalnt. 52471
Z F HPLC ¥4 & 383l
[99] [354]
S5, T E5(%), A2 A e Fad H e AekE
=4 38 ¥ Ay
37°C, 60%, 48h 75% 31.3%
37°C, 60%, 72h 65.7% 40%
37°C, 60%, 96h 62% 45%
37°C, 90%, 48h 72.3% 48.2%
[100] 49 ¥E3 ALY 5, 25 R A A HQ] Ao ol A|ehE = A2
obu, ket = Utk HIA A L o) & Fof, £-523= oF 30°C WA 40°C, =
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[101]

[102]
[103]

[104]

[105]

[106]

[107]

[108]

[109]

°F 33°C W] 4] 39°C, T °F 35°C W A] 38°CY = it £ 84 A F5(%)= oF
50% WA 99%, = F 60% WA 95%, Bi= °F 60% WA 90%U 5= At} &, A
2] A oF 4041 <E 4] 1204 4E, B3 oF 4541 7E W #] 10041 <Ed 4= QL

530l A 2RIk = alikol, 54t A 2] A U E B SNAP-§ -5 4] 7 A 9}
o, ZEAkE A2 e ol EW 7 R R A dd Al o 5 Al et
7k 540l A geldh 5= kol AU Foll= EEA A HE=E AL & 5
A

A& o, SNAP-8 F = A FeElo| =] FE /] & 3 &<l (Membrane Fusion

A7] Az ol A Al Z2¥ SNAP-8 7524 FElo] = 9] 3 <& (Argirelin, Argirelin
A ] SNAP-8)9] F1e}o]l = Al g of tf 3t U} G 3 (membrane fusion) A 3l B35
¢33 T

GFEdo] TAE HA g Al Y EFE Alxetr] 8 1-EHE
-1, 1‘4% )2 d-sn-= 2] Al 2-3-32 2 9 E] & Z =1 (POPC, 62mol%), 1,2-T] &<
2 _sn-= 2] Al 2-3- J/\vﬂrlﬂ‘ﬂ/‘ﬂa(DOPS 35mol%), 1,2-t] & & 2. Y -sn-= 2] Al
B-EAFA-NA(T-HEZ2-1,3-# 22 A ] 0] Z-4- 9 )(NBD-PE, 1.5mol%)2!
o33 = A Q1 2RI (Rhodamin-PE, 1.5mol%)-& < 313Fe] 10mM & 3 5 (v-vesicle)
sk Aot A, FF=2 ol FA A B dEFS A7 H8 DOPS
9} POPCE 35:657} ¥ 55 2318t €] E£F(t-vesicle) = A 238} 3T,

A A ¥ SNAP252} Syntaxin 1a2] cornplexE W=7 HEl =557 110 HE
Z3beto] ALo A IAIEHEEAI ] F &g o] TAH A 2 BT =4
£0] 100:1°] ¥ %5 4131, VAMP-2+= & F=4o
50:1= AsA FH o)

OG5, 2% Y EEFE FA4% 3 1:9(v-vesicle:t-vesicle) 2] H] &2 412 T
SNAP-25, Syntaxin la 2 VAMP-2E 3 8shi= 4 7] 2 31& ol Control(Argirelin,
Argirelin F-5 4], SNAP-8) @ SNAP-8 54| S|elo]| =& H7}slo] 418301
337 E 4 7] (E A SpectraMax M2, Al ZA}: Molecular Device) & ©]-8-3}¢]
3372 =459t}

O I-=

NBD-PE®] & 3 3}-4-2 465nm/530nm(excitation/emission)©] ™, Rhodamine
o] & F 942 465nm/625nm(excitation/emission). 2. = NBD-PE2| W& 1145
Rhodamine®| &3 &= 7| A E ) 7] W& 833 &1 o1 #] H o]
A 2~ €l (FRET(Flourescence Energy Transfer) system)©] 23 &}, T-vesicle ¥} T-
vesicle2] ¥ 83 (membrane fusion)©] %18 = 4==- %} 7] BDPE®} Rhodamine 2| A

= ‘QOW FHEE Ao R 54T 4 9131, NBD-PES] &35 442 S7F
33l Rhodamine®] -2 7HA-sh A H o,

[3E5]

Membrane Fusion A 8l &3 2 3}

0]

ﬂilo ofl HU to m9

N

=
=

!
2
%2,
uly
ke
o
_\3

a
=
o
©
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[110]

[111
[112
[113
[114
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[115]
[116]

[117]
[118]

[119]
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Control | Argirelin | Argireli SNAP-8 SNAP-8
n - EA FEA
Membrane 15.68 14.90 12.78 11.18 10.61
Fusion(%)
Membrane Fusi 100 95.05 81.54 71.33 67.68
on( % of control)
Inhibition rate of - 4,95 18.146 28.67 32.32
Membrane Fusi
on( % of control)

7] 355 R K50 A et = 9l o], &3 vl alste] Argirelin> 1.83%,
Argirelin F- XA & 17.36%, SNAP-8-2 26.03%, SNAP-8 - 5= 4| &= 27.40% 2]
SNARE complex &/d ol o] & 2 g3 A&l a5 &2lst3lt). 53], SNAP-8
A7 M e 2 5 A 2 aE Ve AT
Xl &= Free Text

MNEHT 1

PEEMQRRAD

MNEHT 2

ATAACTGTCGCCTCTTTTATCTGCCGCACTGCATGAGGTG
TCCCCTTAGTGGGAAAGAGTACTGAGCCAACCCTGGAGGA
CAGCAAGGGAAAAATACCTACAACTTGCTTCATAATGGTC
GTAAAAACAATCCTTGTCGGATATAAGTGTTGTAGACTGT
CCCTTATCCTCTGCGATGTTCTTCCTCTCAAAGTTTGCGA
TTTCTCTCTATCAGAATTGCCATCAAGAGACTCAGGACTA
ATTTCGCAGTCCCACACGCACTCGTACATGATTGGCTGAA
ATTTCCCTAAAGAATTTTTTTTTCACGAAAATTTTTTTTT
TACACAAGATTTTCAGCAGATATAAAATGGAGAGCAGGAC
CTCCGCTGTGACTCTTCTTTTTTTTCTTTTATTCTCACTA
CATACATTTTAGTTATTCGCCAAC

ANEHT 3:

MRFPSIFTAVLFAASSALAAPVNTTTEDETAQIPAEAVIG
YSDLEGDFDVAVLPFSNSTNNGLLFINTTIASIAAKEEGVSLEKR

MNEHT 4.

EEKPKEGVKTENDHINLKVAGQDGSVVQFKIKRHTPLSKL
MKAYCERQGLSMRQIRFRFDGQPINETDTPAQLEMEDEDTIDVFQQQTGG

MNEHT 5
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[120]

TCATGTAATTAGTTATGTCACGCTTACATTCACGCCCTCC
TCCCACATCCGCTCTAACCGAAAAGGAAGGAGTTAGACAA
CCTGAAGTCTAGGTCCCTATTTATTTTTTTTAATAGTTAT
GTTAGTATTAAGAACGTTATTTATATTTCAAATTTTTCTT
TTTTTTCTGTACAAACGCGTGTACGCATGTAACATTATAC
TGAAAACCTTGCTTGAGAAGGTTTTGGGACGCTCGAAGGCTTTAATTTGC
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a1

[7d - 2]

[ 3]

[7d - 4]
[+ 5]

[ 6]

(7478 7]

[ 8]

4% 9]

[7d-7-8F 10]

379

SNAP-8(Acetyl octapeptide-3) F- = & Z 3=, ADHT 12 A H =
Sy EU = DS E3etal,

A7l EYwEdLE = o] mReA Il ¢l 2
2 Fusion partner SUMO3 A @ 7} 215753t Al A ¥ o] §li=,
SNAP-8 54| Al 28 =& 7HA E.

Aol gLl A, 471 SNAP-8 =4 Alzg Ul FHEE 7] A dW
T 18 BA[E = EErE U E R A do] i 8wk sto] 319k E = A

<l e A E.
ANE L= Ao BH JHEE E38k=, SNAP-8 F A Al 1
HE.

A3zke] el Me S Eokehs A

ral

I

kA

71 H A A = 9 X oK(Pichia), o 71 2l 71 °H(Escherichia), A7+ w}o]
M| 2=(Saccharomyces), A} 0] LA 7} =22 a}o] Al 2~(Zygosaccharomyces), E

)| 2w ol Ml 2 (Kluyveromyces), V1 UH(Candida), 2=7] Z A7} &2 wo] A 2~
(Schizosaccharomyces), ©] AF7 7| o} (Issachenkia), ©F 2 0] oK(Yarrowia) 2 3+
AlE 2H(Hansenula) <5 7t 752 o] Fo| 3l 7t 21 H A EE = 211, 34

g WA A ZRE HAE Felo] S8 ¥e) 2 AASE WA
E§Faki=, SNAP-8 - 5= A o] A 24

(@)
ot
S
3o -
©
>
o
N
o
g
~
2
ok
e
i)
>,
I
)
i
)
3
£
=
2
wn
Z,
>
T
o0

A )
XA E 2 =™ (monomer) SNAP-8 f- %A 2 A thH(cleavage)dto] 43 ¥
= A2, SNAP-8 -5 o] AlZ=WH,

AN T 13 A HE SNAP-S §5A4 & £ &hsls 0 T8 o 1=
A 58 ofshA A=

AEAE 12 FA = SNAP-8 F 545 L 3Halis 9158 A =
MAE st E 2R

AT 13 A HE SNAP-S § 54 & 2 &ali= 052 x| k=
N ookl 4=
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pBJY_TEF_SUMO3 _D_PEEMQRRADx10
7889 bp

lac anratmj
Mi3irev

P T

8753 bp

D
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pBJY_TEF_SUMOZ_D_PEEMQRRADx50 o
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[5-3]
0.25+
0.204 PEEMQRRAD
0.154 PEEMQRRAD ‘ X3
= Enain %___.ﬁ el Of
0.104 standard f Formic acid
0.051 s s
188
0.00 R = =2 )
0.00 5.00 10.00 15.00 20.00 25.00 30.00 35.00 40.00 45.00
Minutes
[5-4]
\ SZEHX N
2.004 | ) )
5——->Form|c acid peak
<1000 |l ,
; | monomer _ﬁmulnmer
0.00— — / — N s
SRS NSRS IS
SRR O O T S
Minutes
0.25 monomer i , multimer EAHX &
0.20- ( |
28:18: Formic acid peak | [I !
0,00 A — =
S S S S S S SSSSSSSSSS S S S
R s N VAN N T L VA el ol S U Ul S S NN
Minutes
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[5=5]

Mebrane fusion(%)

30.00

25.00

20.00

15.00

10.00

5.00

Control —Argirelin --Argirelin = SNAP8 —SNAP-8
S A S A

0.00 L'——

Time(sec)
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