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Synthesis and Anti-wrinkle Efficacy of Botox-like Polypeptide
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ABSTRACT Objective To develop a new botox-like polypeptide with anti-wrinkle and anti-aging functions, which will
Methods
modifying the structure of SYN-AKE by peptide synthesis technology. Simulating muscle contraction by using co-culture model of
Results
selected. The results showed that the muscle contraction frequency was lowered by adding C,y HyyN5O, compound than adding

be used in the field of cosmetics and dermatology. A series of new peptide compounds were synthesized via

human muscle cells and mouse embryonic spinal cord neurons to test the effects. Six new synthetic peptides were
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SYN-AKE in 1 min(P<0.05). Conclusion

dermatology drug in the field of anti-wrinkle and anti-aging.

C,oHyy N5 O, is expected to become a new cosmetic peptide raw material and
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1.1 25 A  2-Cl-Trt WG (KHERFFA RHE A
FRZS A, 445 G55Q0411, FLA% SUB = 1.1 mmol - ¢ )5
Fmoc-Dab ( Boc )-OH (it 5. GLS150701-22114, 7 4t .
98.67% ) . Fmoc-Hyp-OH ( It 5 ; GLS140846-30401 ,
98.89% ) . Boc-B-Ala-OH ( it 5-; GLS140703-30103,
98.33%) , ¥ A 75 R A=Ak (1) AT BRZA F] L, HOBT - H,0
(W A SN SRR AE R AT BR A R H1E5. 20150401, 15 4
99.9%) ; DIPEA ik 2l W [ I 1R s 1 4k T A FRA
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PR (N, N-dimethylformamide , DMF) (fk27:41 )M EH 2
R TARAT] S :150423) 5 Nl (Zrbral, [ 255 H ik
AR PR F), #HE5: 8001612720141216) 5 N- I K0 gk
(4 B 2, B 25 4 A2 R R A R A AL S,
8008442720150309) ; LFR TR (A B, |~ M B Z AL T A7
FRAT] S . GB20150425) ; FImE (3 Hrdi, b it At et
ARRAF 5021450301 ) 5 BRIR EAN . A ALY B R &
BRR A ATAE, W E TN PSR AE T AT BRA A3 28 =R A ARIE
AR IR B TR Az A 10 d /)
BRUME Iy 1) A B8 21 A 4K 5 Syn-ake (INCI 4% FK: dipeptide
diaminobutyroyl benzylamide diacetate , 32 Hf 15 W 47 2
Al
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) s il M-2T AR (JEE PE AW 205Ny
J6% B (B A SHIMADZU 2 W) 5 B 1 4 8 #%
(TKA) ; HUBHE & % B TR0 (36 PE AW s 8
BIFZ2 9 %Y (75 BURKER A F]) .
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2.1.1 Fmoc-Dab ( Boc)-2-CI-Trt #f fg 9 % &  FREL
2-Cl-Trt#% fi5 80 g (88 mmol) F1 Fmoc-Dab ( Boc)-OH
38.75 (88 mmol ) , A T[RRI, A N, N-
T 5 N3 & M (ethyldisopropylamine , DIPEA ) 157 mL
(88 mmol ) Fil DCM 800 mL, $&4], % 3 5 7£ ¥ IRk b %
VR 17 h, H] DMF YRR, A DCM 850 mL,
FIEE 100 mL, DIPEASO mL, & & W E 120 min, A
45905 ] DMF600 mL PEEA i 4 ¥, DCM 600 mL ¥
BRBE 2 W, hIEIEF, 4T HEE 600,300,300 mlL
Wit g 3 ., HAaE T, MOER RN 91.75 g, T
P E IR IAAE  HAHE B,

2.1.2  Fmoc-Hyp-Dab ( Boc)-2-CI-Trt 4 fig &9 4] & A&
B R LT 1 Fmoc-Dab ( Boc )-2-Cl-Trt # }§ 91.75 g
(40 mmol ) , & [ AH f2 B & BiAE . DCM800 mL 7 ik
B IR 20 min, #l17E . DMF400 mL PEZEMIE 3 . JH 20%
piperidine/DMF400 ml. i Fmoc 2 ¥R, &5 H DMF
400 mLBEFAMAE 4 Yk, DCM 400 mL BESHAS 2 Yk, Hh
SEWEH, FREC Fmoc-Hyp-OH  HOBT - H, 0 # T T4
500 mL )7 H =AM, il i DMF SRS, & T
VKAKIEHYRH . in DIC ¥4k 3 min, BEAIKIR, G

JERBERRIMA_E—PRR 08 2 b, fiGERON R,
G DMF PRSI AE , 441K 2 min, PE¥ 3 IR,

2.1.3  Boc-B-Ala-Hyp-Dab ( Boc ) -2-Cl-Trt #f fig #5 4|
% Fmoc-Hyp-Dab ( Boc )-2-Cl-Trt B IE FH 20%
piperidine/DMF400 mL JIii Fmoc —¥X, DMF 400 mL ¥
HMING 4 YK, DCM 400 mL PR G 2 W, HhER I,
FREL Boc-B-Ala-OH HOBT - H,0 & F T4 500 mL |~
O =, hnid & DMF % 50A i, B T ook
BH, TN DIC 3L 3 min, BEGKIR, KGR 2 IR
A F— RS R W 2 h, HhoE RV W, O
DMF PEIEMRIAG, BK 2 min,3 K,

2.1.4 Boc-B-Ala-Hyp-Dab ( Boc)-OH o H A FRELCT
J: 2246 5 Y Boc-B-Ala-Hyp-Dab ( Boc ) -2-C1-Trt # i ik
B IIE Y = IR O BRI (0.1 g - mL™") VI R
45 min, RV EEHE, RS e F gL, B ig . fF
IR T AR B ORIk, BT RS TRS TR 2
Eith

2.1.5 Boc-B-Ala-Hyp-Dab ( Boc ) -NH-Bzl #y #| &
Boc-B-Ala-Hyp-Dab ( Boc) -OH , HOBT FH JC/K U & Wk i
250 mL %, A E 0 °C, ZEIMA DCC,0 C it
5 min, SRR RE Ko N-FH RSk, 0 CHidE2 h, H
N-FP R bk 4k 45 pH {H 8~ 9, iR IEFE 12 h, )2 (A%
(TLC, =& W ke « WEE : ZR=20:1:0.4) B/RER
OB o SR G gL DR R k4, iR R A
ThEE R WS A5 B R, N 2R Z.FE 1 500 mL %5
43 S PR AT BR R S AN 7 3 (75 mLx3) 1 Fn G Ak dh v
W (75 mLx1),5% Bl 8K (75 mLx3) R
A (15 mLx3) Peisk, A L2 IR G R 88 T,
DEAT  UERIBUE TS ML (77 98% )

2.1.6 HCI - H-B-Ala-Hyp-Dab-NH-Bzl #] 4| %  Boc-
B-Ala-Hyp-Dab ( Boc )-NH-Bzl, 0 °C F Z& 18 Jn A
4 mol - L' EhR/ TR 15 250 mL, T 0 CHEFE 1.5 h,
SR R BEUNE , )2 A5 (TLC, =& W ke - H
BE=10 : 1) W OB S 2 ki, e T S R LB
(50 mLx3) F1JC/K Z B (50 mLx3) 52 & v & ik
2, 1% HRfL & sl (85%) o

22 AFH CRH C SOAHMELi LB ER , HL AL B
60 g HCI - H-B-Ala-Hyp-Dab-NH-Bzl 431 5 143, 43 5
4tk 5 mL A, 8T o SR C g, #E 4K 800 mm , AR
50 mm, PEMESEAE BB VR, W 2 mL - min™', JEH
2% CNE-1% £ TR 7K S W00 IOt i 1 AR v R U 50
T B R 10% CE-1% SR KIEH, 1 h
JE RN 15% CNE-19% CRRKIEI, WCERE . R
FHEEZ @G (TLC) B = W 0 7 146 0 R & i o 1
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B, FFARE 0 OB L% (HPLC) 2546 T A0 Wi 46 32
BT, B I R VR T 24 h S FRKIA glifkoK
Vsh R T 48 h AL AR TR R (7% 68%,
1 99.8%)37 g,

23 AAsR WD LRGSRV Z RIS
Y ARG W 1,

x1 REHSKULED
Tab.1 Optimized poly peptide compounds
e itk YRS T

EWM1 H-(B-Ala)-Hyp-Arg-NH-F 2k CyH36N;0 462.57
k&2 H-(B-Ala)-Hyp-Gln-NH-R 5 CyHNO5 43451
a3 H-(B-Ala) -Hyp-Dab-NH-F 3 C1oH3oN50,4 39247
k&4 H-(B-Ala)-Hyp-Glu-NH-K 5 CyHyNOg 43549
&S H-(B-Ala)-Hyp-Ser-NH-F5E CioHoN,05 39346
a6 H-(B-Ala)-Hyp-Lys-NH-F 2 CpHseNsO, 43455

2.4 FEAERFN

241 #BIEFER KBEWSIMHEE TS 2/
3MEM A1 1/3M199, 2 mmol - L™' L-%% & Bt &
50 U - mL'HHER 50 pg - mL ' BEH R S%HIGE ME
R F 37 °C 5% A AR, 5B A0k 14 T A
ISR, B R R USRSk, SR K LA AR p
22T A 10 d 1Y/ BRIV G 0 i A MEL A B T BT iR L
YRR T 36 3R 48 h e, AR B A AME R A K
FIRP 25 5 W40 M 4% ik, 100 h )5 TR IR & AR U 4, 3
Kide 4 J P FINLN © &5 4 8 BUEA 58 2 hl
AL REL (MY T RA B3 %HR) 7850511k
HIRE SOV AERE R FEIX — B B, LR 2R 2 v DR A 7 40
EAiblE

242 KT ARG WD, e R W g
FERERIL A LA AR 30 s, WLEE 5 W, 1AL, BOE 3418,
FEL IR 22 KA Syn-ake 7635 35 3 6 B A 7]
WRE ST, A M MARE FRAE R b 55 AN A (O HR AL
7E 1 min 2 h 148 h B WLEE L AL 46 40 %2 4% 30 s, JF
TR, IESREE R k2,

243 ZHRBRMAER MEYWMA 1 min 2 h
F1 48 h WLRWAE B AT 0 8, 25 R L3k 2, xf 4k
AW 3 Fl Syn-ake 7E 1 min A LA WCZE IR BUZ AL A 43
BTG ¢ K230 20 B, B FEAR R BE R L 25 7
AGit2EE L (P<0.05) IEF L& 3 BHAT B 1
PR S AR

25 ZMpie FIFHRGILIRIE R BT LA EISEXT
B 3 BEAT A5 IE , B T & W 0 25 40 =X e oy
X, PIEHEH AN CyHy, N0, o WK 1,2,3,4,

x2 AEKENEDEAREEE S RBEGER R E
Tab.2 Times of muscle contraction induced by different

concentration of peptide compound at different time point

IaRiiE R g 1 min 2h 48 h
(mmol - L")
popiicEis — 107 103 97
Syn-ake 1.0 37 6 0
0.5 86 7 5
0.1 83 26 10
e 1.0 40 7 0
0.5 58 15
0.1 91 21 8
&Y 2 1.0 95 78 67
0.5 109 93 72
0.1 105 105 98
a3 1.0 5 0 0
0.5 13 0 0
0.1 34 8 3
k&Y 4 1.0 922 68 36
0.5 85 65 25
0.1 99 77 45
&Y s 1.0 56 30 5
0.5 77 16 17
0.1 90 33 26
a6 1.0 45 12 5
0.5 67 26 6
0.1 88 19 13

1210 8 6 4 2 0
8 /(mg -kg™)
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Fig.1 Nuclear magnetic resonance spectrum of NO.3

peptide compound ( H spectrum )
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Fig.2 Nuclear magnetic resonance spectrum of NO.3

peptide compound ( C spectrum )
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Fig.3 Mass spectrogram of NO.3 peptide compound
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Fig.4 Infrared spectrum of NO.3 peptide compound
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55, SYN-AKE 3K Wagler 218 Waglerin-1 237",
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VERI T2 i 5, & T 306 Pk nAChR H5HT5H, i@ it 455
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ARE R ALEW) 3 WA IRAR T Syn-ake, UL G

Y 3 WS T Syn-ake, XHMEEY) 3 AT

e E AL, NREILIRIE Bl (2L ME R o e LAk
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