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Melittin 1) F* Sigma 23 7], DU 4R (AuCl, - HCI - 4H,0) WF BV —) 7, SiILHNAR , Hidk iR
I A —FRIIWE T Aldrich 23] 5 B AL AR LA K T FH A AL 700 24000 T A6 5 6 ARS 40 1k 2% oA PR 2
A (A3 HTal) . S KO 2Rk & B 2R IR K.

H A & H0 7) Shimadzu RF-5301PC BIZSEETEAY, & 6T 100 W RUKT (9 5% South Brunsuwick
AT, B4 A1010 B f. B A HEA W Shimadzu UV-3100 SEHEAL. H A3 7 JASCO 810 U [
AR, HEE IR AN T Zetasizer Nano ZS B4 AR Y.

1.2 RIETFE

LAKRLF (GNPs) il 4S5 SOk 3 1 ik, TERTRIA M &90KRb s, a5 A 5 a4
R A5 IEE IR B Y B AL N R (MPA ) | Bk LR (MHA ) FIS AL+ —R2 (MUA) 50K, T2 T 482112 h.
HENG LT DI REALARRLF IR, WREEZI 4.91 x 10~ mol/L*.
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B R R LA 100 wmol/ L (/K AE R it 2 485 . DHEEALI & 90Kk T 5 Melittin 1RG5
0.5 h ZJ5 FEAT 6% sk 4G .

2 #R5iTiL
2.1 WREALIEIRMAAT 5 Melivin H1EF

2.1.1 ST BB 8 & 20 KR F (MPA-GNPs ) 137 3 € 8% 1541 B9 4 49 K 41§ (MHA-GNPs) 5 Melit-
tin 1R DABRAE N IR FIS AL O BRI A4 6 AL 7R I BIFFE X 52, FIHT UV-Vis B0 B ]

WY Melittin X6 4 90 A 1 3R 18 45 25 LR s (D 1)

TEAR NN A Melittin BF, MPA-GNPs H Wz Wit i £37
HIAE 520 nm ZiA (B 1352 o ). RIESCERIS T,
SN KR T ETE 510 ~550 nm 7] WG B A —
ARG | W AT K I 4 R AR 1 186 T3
HEME AR HEERE. 5 pmol/L Melittin A A7
ERT B IR IE KA 11 nm LIRS, XAlfeEm T
Melittin % W% fff 76 MPA-GNPs 2 1 T 8, %8 K4z
FE AR B CFPIR B ] B S350 T —ZE LR R AE LS T
B 4K 22 A Melittin, 24 ¥ B 3k 2] 10 3 13.3
wmol/L EH‘, MRS AR T 1 54k 0 A2 T 5 nm,
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Fig.2 Size distribution of MPA-GNPs with different concentration of Melittin at pH =7
(A) Without Melittin, averaged diameter is 11.8 nm; diameter between 8.72—15.7 nm occupied 70. 7% of total particles; (B) in the
presence of 5.0 pmol/L Melittin, averaged diameter is 41.6 nm; diameter between 32.7—50. 7 nm occupied 75.2% of total particles;
(C) in the presence of 10.0 pmol/L Melittin, averaged diameter is 31. 1 nm; diameter between 24.4—37.8 nm occupied 78.8% of total
particles; (D) in the presence of 13.3 pmol/L Melittin, averaged diameter is 14.2 nm, diameter between 10. 1—15. 7 nm occupied
46.6% of total particles; the second averaged diameter is 27.3 nm, diameter between 18.2—37. 8 nm occupied 48. 9% of total particles.
M2 ATLUE L, B Melittin WREERIABITH 55, MPA-GNPs 947 4% 522 B HE S 38 K P /N i) R 3
M —I7 HAEAER] T Melittin BY51A, SE/2155 R AKORL T R AL ™ A = 4ERUIRGS A, TS BEAE Melittin 1)
Wz, EHLATE R AR HER RIS 58, SRR EUITE ) =4 ORISR BT IT, 2 U BN
Kig. BIRRTRRENE LAY, T 4 CRBCEBOR S BNJETURE A= i o3 (28 1. MHA-GNPs (3R
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[ 45 2 T AR R (37 5 MPA-GNPs AT, JF HLBE# Melittin (9042 T F1 MPA-GNPs AHALLIY 56
LIRIE RIS, FHAERLEE AR A X B R . S Se 45 SRER UL 75 pmol/L Y Melittin 2351
Fi L ORI 1) 4 94 KT MHA-GNPs (115, B 04
& Melittin ¥ 38 Kb 25 e — e B Y R 2.

2.1.2 HEF —BBMHY AN KR TF (MUA- 0.3
GNPs) 5 Melittin 891 A Hidk T — MR A 4 90
Kb MUA-GNPs 75 3 11 45 44 - B A 0K (0 2 1
i S P, 49 KRE T 10 2 1 45 8 T S 4 R 0 "
(B 3)EH, IIA 5 pmol/L 4 Melittin H 5| 5 f; 0.0
2 nm EI’\JQI% , ﬁ/J\ E"J 1ﬁ $g%é Eﬁ éw ﬂﬁ*ﬁ% I‘ETJ #Yﬁﬁ 200 300 400 :;::“ 600 700 800
TERLA B, iZ A% Al fE B2 i T Melittin 4 1% Jf

TE MUA-GNPs Z [fi Jr 5| &2 9. 10 3% 13.3 pmol/L
Melittin P78 51 E— 2 A5 408, Uil nT Gk
A Z 1Y Melittin 8% W B 7E MUA-GNPs R, X
TR R RS SR — P UE S T R ESi.
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Fig.3 UV-Vis spectra of MUA-GNPs(4. 26 x10 ~°
mol/L) in the presence of different concent-
rational Melittin at pH =7

Concentration of Melitin/ ( wmol + L™1) ;

a. 0; b. 5; ¢ 105 d. 13.3.

2.2 BB HEMRNFESESEHNRTN
2.2.1 FRETHEBR BG4 Ak B F (MPA-GNPs) frn 3t 3t € 8 164 th 4 4 K & F (MHA-GNPs ) % &

FEWZL A K 4(A)Z Melittin 5 MPA-GNPs AHEAEHBIZOL L1, HAi%L o /& 10 wmol/L
Melittin 7EZK R P A2 R BTG, 351 nm AbJ2 & 78 JC ML & MUIRZS R B9 RRAE 28 & S5 g7 K
4 (A) ATLAE i, MPA-GNPs (MG L Melittin (4% S04 BE 1 R IR [ 16 4 (A) 1R b1, U2 H T4
ZKALTRT Melittin F) A (0 7 AR JE TR, SXMRE I A B T S A KORE 16 351 nm AR AS058 14T
We (UL 1 AR 3) M RARSR ST RE R RS . (ER, WAL A RSN, Ui Melittin 75 MPA-GNPs K i f
BRI ANRE S T AL 1 2E. Bl 4(B) Jy Melittin 5 MHA-GNPs AH EAEHB92E6 & S161E, 5 MPA-
GNPs AHEAE B9 R TG HA — 2.
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Fig.4 TFluorescence spectra of Melittin in aqueous solution(10 pmol/L, pH =7, A_ =275 nm) before(a) and
after(b) mixing with 4.26 x 10 ~° mol/L MPA-GNPs(A) and 4. 26 x10 ~° mol/L. MHA-GNPs( B)

2.2.2 FE+T BB S 9K T (MUA-GNPs) % 3 # & XM £ & & 5 MPA-GNPs Il MHA-
GNPs Afal, &l 5 550 KW, Melittin 78 MUA-GNPs 210 1 B4 W% B AS(H 51 i L9 & B 06 i) 5 S0 43
T HA W 0 8 & A2 . 300 4o K 19 351 nm B F2 & 334 nm. X —45 8 5 2.5 mol/L NaCl
(AA,, =13 nm) Fl DOPC(AA, = 20 nm) S Melittin 1% i a-helix I & 245 907 B (i 422307, BEBATE
MUA-GNPs F[fii I AW BT BB 512 T Melittin (1 JC L5 il 2] a-helix A9FEAS. (HJE, B 5 354K b 1F
350 nm MHEASA — IR EFELE, ULEH Melittin (93X A G2 5 A8 3 R 58 42

R T E BRI MUA-GNPs 5 0% 8 2 oG M 21 a-helix 528, 20510050 T MUA-GNPs , 10
wmol/ L W57 BAMUAELE LA K243 S A MPA-GNPs H1 MUA-GNPs J& iR a3 (K1 6). K6 154k b
208 F1222 nm AbfY Cotton RN XTI T Melittin 1) a-helix £5#4. K% MPA-GNPs [ILA, X AN
i) Cotton W U4 TC H it B4k, FW a-helix M fEEEAAAS | IEH] MPA-GNPs ANREVS T £ a-helix 45
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Fig.5 Fluorescence spectra of Melittin in aqueous Fig.6 CD spectra of MUA-GNPs (4. 26 x 10 ~° mol/L)
solution(10 pmol/L, pH =7) before(a) and (a), 10 pmol/L Melittin alone(b) and those in
after (b) mixing with MUA-GNPs(4. 26 x10 ~° the presence of MPA-GNPs (4. 26 x 10 ~*mol/L)
mol/L) (¢) and MUA-GNPs(4.26 x10 °mol/L) (d) at
Ao =275 nm. pH =7

MIEIE . 24 A MUA-GNPs Ji5, 222 nm A6 Cotton R W4 3855 | 20 a-helix A3 HHA0. IF
W' MUA-GNPs [ /i0 A B 52755 Melittin B JC A4S 1 2] a-helix 95548, 83 a-helix 75 i 19 it it
B IESEIR BTG a-helix TN 16. 6% R EE] T 23.1%.

T HFFE Melittin 5 MUA-GNPs (A BEAEF SIREEAYSCER , ik 1 Melittin 5 MUA-GNPs iR &K 5
1€ pH =4 ~ 12 JEFE N Z DA R B A4 F 2Ok, A — iR MaEs, K7 HAH0
pH =5, 7 M9 W56k, mE7(A) FTLUEH, B pH AR, Melitin MR EHE R, HZ&0]
KF] 333 nm. XFRRLH] K 7(B) J45 50 %M, K51 A MUA-GNPs I}, Melittin i pH A9 R k4T
IR (AL <5 nm). HEAT UL, MUA-GNPs 95| A, 55 Melittin JE B T a-helix, 17 H 85 2 5C
HRL7,9 1K, XM AR ARARERE , 7 d PNRBfRS (] 09 A8 1k i e AR
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Fig.7 Fluorescence spectra of 10 pmol/L Melittin with( A) and without(B)
MUA-GNPs(4.26 x10~° mol/L) at different pH values
a. pH=5; b. pH=7; ¢. pH=9.

i Lk, A EAER, Melittin 7E D) REAL 44K KL T MPA-GNPs, MHA-GNPs fil MUA-GNPs
R T ER BB B, ELHCHR BE B RS g AR B AT SRARS. (H i T I BB AR AB M 73 7 i 4544 25 5+ 5 3K
MUA-GNPs REi/5 5 H AL 11 1 Melittin 1 JCHL % M 2] a-helix %545 | 117 MPA-GNPs A1 MHA-GNPs Z1 A
AE, UL T HE RN S AOKRL A —E M. 78, W4 RIE K], MUA-GNPs 53BN a-helix 1)
Fet AR, PRI T SR AEAE BE T .
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Adsorption and Conformational Changes of Melittin on the
Surface of Functionalized Gold Nanoparticles

WANG Lei, DANG Yong-Qiang, ZHANG Min, SUN Jian, WU Yu-Qing”
(State Key Laboratory for Supramolecular Structure and Materials, Jilin University, Changchun 130012, China)

Abstract As the wide applications of gold nanoparticles( GNPs) in various fields as the biochemistry and bi-
omedicine, the present investigation is geared to the practical demand. Recently, the capability of sulphydryl
carboxylate functionalized GNPs to promote the folding of a positive charged peptide into an a-helix was estab-
lished. This design allowed favorable electrostatic interactions between the nanoparticles and the peptide when
the positive charged residues were positioned in a cofacial manner along the helix and was responsible for the
assisted folding observed. GNPs coated with different chain lengths of sulphydryl carboxylate are prepared by
adding sulphydryl carboxylate into GNPs solution which is synthesized #ia reducing tetrachloroauric acid
(HAuCl,) by sodium borohydride. The structure of the functionalized GNPs can make it interact with
electriferous proteins. Multiple spectral means have been used to study the interaction between the functional-
ized GNPs and melittin. The results show that the functionalized GNPs induced melittin to form a-helix by
electrostatic interactions, and it is directly related with the chain length of sulphydryl carboxylate.

Keywords Functionalized gold nanoparticles; Melittin; a-Helix
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