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Isolation and Molecular Cloning of Insulinotropic Peptide from the
Skin Secretions of Amolops loloensis and the Study of Its Bioactivities
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Abstract: To investigate the bioactive component from the skin secretion of Amolops loloensis, isolated peaks with
insulin-releasing activity were purified and structurally determined. Skin secretions were isolated by Gel filtration and
Reversed phase high-performance liquid chromatography, and tested with insulin-releasing assay. The amino acid
sequence of bioactive peak was determined by Edman degradation and identified by gene clone method. A 16-amino
peptide with obvious insulin-releasing activity was obtained and sequenced as FMPIVGKSMSGLSGKL-NH, , which was
designated amolopin-1. The precursor peptide composed of 64 amino acid residues deduced from cloned skin cDNA
(open reading frame 192bp) exhibited a highly-conserved signal peptide (22aa), an acidic amino acid residue-rich domain
and an amolopin-1 encoding domain. Structural alignment with database records revealed that a novel insulinotropic
peptide was obtained from skin secretion of Amolops loloensis therefore further study of its acting mechanism and
pharmacokinetics may lead to the discovery of a new treatment for diabetes.
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Bz — (Iltz et al, 2007), i HALBE 5 Z R 80K
TEBERE (0 R I I HAT FRAR B Ak IR R PR T S5
Mo DRI, (R B SR UK AR5 ) R I 29 T K
AT 5o

PRI S B Bz Wk L = (W AR TR I 2 Ik
YR (Lai et al, 2002a, b), XEE3ETE S KR P
WG R JUR (1 26 BRI s A £ o R R A A 2B 4 e
P2 AT EEAE ] (Lai et al, 2004;Li et al,
2007). PIHESS R IR A A G I 2 v SURRR Ry i e
WEWE, AR —IRIES SR A MIRTT 2R . AR,
] 471 2 35t A k7 PR AV 28 52 IR o v R T %
FhAT R J0R & 22 R S 14 19 2 Ik (Marenah et al, 2004;
Abdel-Wahab et al, 2005; Marenah et al, 2006), At
T 1R B R s 25 i T ML TR R IR o S 4k
G, AR Y AR SRR B B 2R IR 3 B 4l
PIREFUAR 2> o

AWFFCH TR R s A T 2 m BT 4b,
JL R IR A W O R I A 2 P A s s,
PUEAK(Lu et al, 2006; Wang et al, 2008). 223k
(Liang et al, 2006)FIEUHIL (Yu et al, 2007) 45, it
B et it e 7 JBR A A B 2R A 0 1 2 TR 1D B e
g

1 #MR57%

1.1 KR

B S (Amolops loloensis), i Tz B
I 4 . Sprague Dawley(SD) K i, /A 200—250g,
W TR b 3 %3 . Sephadex G-50 4
Amersham Biosciences it , UK HAF3) 24 Sigma
FE LIRS AT LI R A A
2.6cmx100cm JZHTAE HL-2B $ 2 [H 42 . BS-100A
HEE e %s, Eppendorf 247 5810R s VA4
EOHL,  AE RN — G TR 2 R VORE R H UK
10 BHEGHAERA BR A ] 751 BAMOGREA,
B w] Agillent 1100 = R0BAH G, RIEFHR]
¥ Hypersil C18 A LAk F35 4 s Hrati
1.2 FERRS R ER S Bait
12,1 R WABER 7 OISR EE (=30,
REE 30—40g) M LB /KGR T, BILE T
A AR, WIS R TEK O, B A
1—2min, 7] WA &R W ARy o, H
% 10mmol/L EDTA [#J 0.1 mol/L NaCl ¥, 1

FEPVEI, B0 (120001/min, 20min) 4T
20 CRHRRAT
122 ZrEsalifh VR IER sl B2k or w4 (3.5
g, S 0DagZ 300)%5 i T 10mL &4 Smmol/L EDTA
(1] 0.1mol/L PBS (pH6.0)+ . # i L 2.6cmx100cm
[fJSephadex G-50 #Efiit #EA: (ZidpH6.0, 0.1mol/L
PBS ZZiPi~F4i7), [RlES HIpH 6.0, 0.1mol/L PBSZE
MRBEN . F B SR o R AR Ve I
£, B 10min—5, RIS 3mL; WM HTESE
— 1] WA Y BE T 280 nmill s YE IR ILAEL s 4 53
SE A7 B VA TR 1 5 R RIS ks X Ve IR 40
W AR A, R TS, H 2mLI# 0.1mol/L PBS
(pH 6.0)%5 1%, FH R AH = R €4 1% 2 (reverse phase
high performance liquid chromatography, RP-HPLC,
Hypersil BDS C18, 30cmx0.46cm)iE—257> B 4lifk,,
STHPLC> 50T 280nmAS il e i fe, WesE & 9F
LA 5 2R R TR0 T 1) o i 0
1.3 ZHMaiR

Edman BfA#200 58 285 11 N 3751 CABT A )
FEs KA A, TS 491, HPY R A
WIHARG R A A4,
14 RESEBRMMKND FriE
141 BEidmidE SRS RNA S0 iR 2 2
FARTETE T3, AERETLALSE, B 200mg 1 35 57 ik
HLUET SmL FIBEEHFES T, A ImL & RNA
PR, HAhERE DB S TRIzol Reagent Total
RNA 7 #RF) 5 (% H Invitrogen Life Technologies
AT U BEAT, RARHEE s B2 S RNA
142 cDNA X Ef) % K CLONTECH 4 w
Creator™ SMART™ cDNA Library Construction
Kit. #JHSMART™ IV Oligonucleotide (5'-AAG
CAG TGG TAT CAA CGC AGA GTG GCC ATT
ACG GCC GGG-3") FICDS III/3' PCR5|4) (5'-ATT
CTA GAG GCC GAG GCG GCC GAC
ATG-d(T)30N-1IN-3") & sfi—%E. FIH 5° PCR5I
¥ (5-AAG CAG TGG TAT CAA CGC AGA GT-3")
FICDS 111/3' PCR5 |94 14585 — 4k
143 4> 73k LLSMART™H; A # £ (11 cDNA
SCIEAE R, )T PCR O 125 70 A A1 JBt 5 2R Uik
(FFE A LAEdman BR300 PP BT A9 2 R R 7 471 5 o
(R FIR F Bose ok IR S 19, § 385 1K REh 23
MR, HFEHIA 5-AT (G/A) CC (T/G) ATC
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GT (C/G) CG (A/G) AAGAG (C/T) AT-3', PCR
Yo— Y ¥ 5] ¥ J& SMART™ CcDNA Library
Construction Kit/F ] 3 PCR5 ¥, H. 5%k 5-ATT
CTA GAG GCC GAG GCG GCC GAC ATG-3', PCR
M4 H2: (1) 95C Smin; (2)94°C 30s, 59°C 40s,
72°C 455, 35 %A (3)72°C 10min.

1.5 ZApmiEsE

151 KRB &40 M ) 2 e 2l 5 e A 7 TR
B 4n o # 2 Z MDong et al (1998) 1 J5143F
ek . AESD K B To/K BRI, T 75, HIIR, T
MARSE: IS AR, TR 1 g/LIR 5
VW 8mL, 38°C/Kit 10min, =%, 1 SL40V0IR;
30 HAEM NI VK B Hanksi £ 1179
fhs VEE 3 WK, N 25% FicolliE EiRA), KIKIMA
23%. 20%- 11% FicollFlHanks¥#, 4°C, 3000r/min
Bl 20min, WL 23%—20%, 20%—11% % 1H )
JBEEy, TRPMI-1640 3575 (% 20%/iH 4 ILIHFBS)
IR, 37°C, 5% CORG IR .

1.5.2 KWUBRE S 2298 B 40 R INS-1 35 9% INS-1
A0 R T RPMI-1640 BrF2h 35 5%, LA R ik
Iy 10%Jf2F 1 FBS, 100U/mL /8% 2%, 10
mmol/L HEPES, 2mmol/L L-BZ W%, 1 mmol/L
PIERR AN AN 50 umol/L B-$idk LWE . 2—3d #— kK
TR, AR E 80% K U TAEAR, Wik
WA 0.25%M 8 F11#§/0.02%EDTA .

1.6 FRBERRBUEEGN

1.6.1 KRB S0 5 R8s s s BT
THOERS, BT SKRBBZ M (0.1% BSA, T
A 1 1.5mL B0, 10 MRE/A, R
76 2h Nk 5E o IOV FF Il 22 JCFE it () KRBBZZ
W (% 0.1% BSA, 16.7mmol/L#%5HE) , 37°C 5%
CO, 18 1h, WL LIEW, 20CHATE, BRER
DR 5 25K EE (Zhang et al, 2001)

1.6.2  INS-1 4Hfiu SR IF5E B 20 WS INS-1 4
I F 0.25%f5 5 F /0.02%EDTA AL AL FE 5 min
5, VAR E A 3x10°A/mL, BT 24 FL4n
JIREFEM, BEFL 400pL, FEFRId BOAL A0 MR . bR
By 22 Wb s B, Wk FERPMI-1640 ¥555,
AN TCHIZEHEKRBBZEMME (75 0.1% BSA) ¥ A 45
min; AR5 4 AR 2 IR ) KRBBZE M
(%5 0.1% BSA, 2.8mmol/L#ijZj##) , 37°C, 5% CO,
W7 Lhe 2)ARCEE LVEW, 20 CHRAT, TG

P UK E (Santini et al, 2004)
1.7 WMEERNEESESE

AT 2% (INS) Ui 2 Bk 71 6
TACRE B R ARA WA A, XA
TP X R B R = AT . iR IC B RN
PR 5 BR PR R AR e A 5 5 ) SR, 543 A
ANGEME S AR BT SRR IR it SR ) BF
— A IAFFICY PLINS, FININSHUA, R
J5i 37°C/KIE 2.5—3h, ZREEINIA 1mLAr &5, 725
A, =Eild (15—28°C) FJE 15—20min. 2L
AR, A SBCH PESREET . 35001/min
B0y 15min, SEEPUE & BVEW, Ay il B &5
B GO IS TR TminD, TGS i 1 RE
FEE S BT KRB H hRUE R SRR IR
1.8 FHitZESH

WAR UL X £ SE #or, 4100 % % KA

SPSS13.0 Gt v A EAT 7 2253 #» ] Tukey—Kramer
L5 73 BT Wl 2 1 22 5

2 4 R
21 IRERERESINRIRES SRS S
gk,

T s it O 7 I 0 AR WRAE. 280 nmAb 1 L
ODysofH 4 300 224 (K] 1A); ZidSephadex G-50 43
B LIS, 19 204G 0 a3 1B B 3R IR0 P 1) 40 25 0 (&
TABLPT7R), SO0Dagoy 60 Zitis iz thigzeid
RP-HPLCAAL(E 1Bk FR), i fafa B aifbife
B B 2R UK
2.2 LEYFME

AU IRAE R R e Bk 23 Wl v v 43 g 4l
AT B 5 BT8O, I 31 44 amolopin-1.
%2 KR SR 7 51 H Edman B fig vkl g, g5 9%
Hamolopin-1 H 16 M2 IEMRIKILA L, JFHIN
FMPIVGKSMSGLSGKL-NH,. HIExPASy/#Ti% %
IKEIMW/pl (http://www.expasy.ch/tools/pi_tool.
html), R SR 2RI pI (G54 2D 28 10.00,
T 5374 1 652.04 Da.

23 HTFRE

Ml Bz TR 20 23 453 21 1 S RNA 4 &
mRNA, £ cDNA 55—, 2 &BERE, B,
HH:, WG RIEET cDNA SCFE . SoRES R
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Fig. 1

RP-HPLC (B)

VeI F] Elution time (min)

Sephadex G-50 I (A ) S AH RSB E4 35 (B) A A0 A i ek Rz JER 23 WA Fh (1 5 2R TSUBR T i P
The purification of in sulinotropic peptide from the skin secretions of Amolops loloensis by gel filtration (A) and

atgttcaccatgaagaaaaccatgttactcatgttettccttgzzaccatcaacttatet 60

W FTNEZETHN

L LK

FFLGTTITNTLSZ2

ctggstzagcaagagazaaat gccgaagaagaaagaagagat gatctagzgggaaaggcaa 120
L GEQ@QFE RUNAETETEIRERDTIDLTGETZ R Q@ 40
gctzaagtzgaaaaacgatttatgccaattgtggzaaaaagtatgtctggttigtetazt 180

AEVEEKRPEFMNPTIVGEKSHSGL S G 60

aagttgggaaaataaccaaaaattttgaccctttgttaatgecattggcaat ttetgatg 240

gk *

tggcgegteatttagetatctgcacatcagecctettat tttaaaaatagggatatctea 300

aacat casaaaaaaaasaaaasaaaaaaaaaaaaa

K 2

T A i 0 B Bk FR 4 S amolopin-1 Ff) cDNA 5%

Fig. 2 The cDNA sequence encoding amolopin-1 from Amolops loloensis skin

HEH 2k amolopin-1 BT HI; *ARELIL & T

The sequence of mature amolopin-1 is boxed, and the asterisk (*) indicates stop codon.

AL, WD AR 12.5 pg/mL Al 50 pg/mL
amolopin-1 A i 28 #5 vT DU J0Me &5 = BTl (16.7
mmol/L #i%8), IS TE &8 i BT W 3% 2=

5 (K3, P<0.05),
2.5 Amolopin-1 3§ INS-1 fHfERYIREE B E 0 WE
Ed:0EA

INS-1 4 RATI R, 528 A0 a2
JilE % B JEUIK amolopin-1 A B i M fE 3F INS-1 411 iy
SR FE (4. SFERIKIE R 12.5ug/mL B,
FARHEE R AR & ( P <0.05), 1 HBEERE S
WEEFF =2 S0pg/mL B, INS-1 4 i fife 15 25 73 Wl
W28 (P <0.05).
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335
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E S0F
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ﬁ 1 1 ]
Blank 12.5 pg/mL. 50 pg/mL

k4L Peptide added
Kl 3 Amolopin-1 X K B 5 4 i 5k i 25 43k (1) 4

Fig. 3 Effects of amolopin-1 on insulin secretion by rat islets



2391 A ER I R R W (LI B R O 2 B A B e SR TR 169

n (=) ~J]
=] =] =]
T T 1

=

Insulin secretion (mIU/L)
=
=)

— (W]
< (=]
T T

125 pgmlL 50 ug/mL
Inik4l Peptide added
B 4  Amolopin-1 % INS-1 40 g i & 2% /3 s iV

Fig. 4 The effects of amolopin -1 on insulin secretion
by INS-1 cells
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JB S D RESZAVE B A0 B S il AR AN R B 52
PRAN O] I B ZR RO R R RS 1k 2 ZROBE bR
29 50 PRI 1) S 90%, AR — R ERAR & B
PG H N E I PR AR FROR Fa s 24
WA R R B AN I e i 2R i s AT R IR
TESE A JE 20 Z00] 1B 2R IO RBURR I L SO IR A R AR
YU BEA% 4% (Bastarrachea et al, 2008). %} GLP-1
M exendin-4 52 IREFERE PRI, LR LY
FREIBIRA AT LR TT B i 25 AT, I8 AT LA HE
By B AN A NG TE, SRR BERR 2167 Ok
R BFMORAT R, B w] LA ik, 35 B B
B AR (Geelhoed-Duijvestijn, 2007; Guerci et al,
2008) . JXEEL AAE AR BB UK B )z K
M, A, FUE RV FRCR W TR T RN,
MAE.

Exendin-4 1EA WX EWIRN 73 B 24 43 5
AR TEITR, 2RI GLP-1 854425104

S K-
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