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O FIABCARST IR R SR B B “8-177 I A B ((“8-177
DNAzyme/“8-17"Dz) JEEW 4% (17S) 8 3T Au-S o4 H H Bk
48 (AuNPs) R T, il 15 — R B BIGOK B 54 17S-AuNPs, F F %
A=A RO 35 3 256 Bt ( dynamic light scattering, DLS) %if H
HEFT T RAE FE5M-7T WO ERH 17S-AuNPs 7E 523 nm K AL
HREEE T IHIR4E, 8 AuNPs L% T 3 nm; £ DLS Il 52 i 17S-
AuNPs B sh 1233 HR K 38. 6 nm, % AuNPs [ 21. 8 nm 3
KT 16.8 nm, F5b, FI %5077 WIGHEFN B AR L 5% AuNPs 1
17S-AuNPs [T EhAeE P/ BT T R 5T, 45 R R0 B K U
TR Na™ ¥k BB W12 5, AuNPs 7E 600 nm Kb i TR 50 e S W 384 5,
Vo VB 6328 W Eh 417 B 48 €85 T 17S-AuNPs 7E 600 nm Zb 5K H 3L
Wi , HL VS TR B — ELOR T WAL 65 ; 2B 17S-AuNPs 4R E AWK
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JRE% ;WU 218 3@ 57 B F &5 ( quantum dots, QDs)
PRCH) QDs-Dz LB T Pb*' 5 Cu’ B FH L E
iRl

FIH AuNPs =550 7GR HERE LA Dz
RMELT BE , #4 2 —FP HE T Dz-AuNPs [y 57 £l
YUKW TOCTRET X L E SR E T 1w R
FE R IR B EE R N, A ORI AR iA
SR LR SRR B Y 8-17 7 il SRR (“8-177
DNAzyme/“8-17" Dz) JEE W) %% (17S) i@ 13 Au-S 3L
Hrée B A TE AuNPs R, 75 —Fpi B9k 2
Ay 17S-AuNPs, 3 F] FH 3h 75 6 5 5t ( dynamic
light scattering , DLS ) Fi1 45 #b-10] T, 1% Wit o' 1% %of H:
BT TRIE . F35b, FIFHZESD-FT L OETE XS AuNPs
1 17S-AuNPs i Eh A8 E AT T HUERBEA

1 SERIik

1.1 (&HF5iKH

HiEABMIR “8-17" Dz KWk (179) K&
TaKaRa A9 T A R A F A W, 4 HPLC 4ifk,
HF% 8 5'-ACTCACTATrAGGAAGAGATGT
TTTTTTTTT-( CH, ),-HS-3’; HAuCl, - 4H,0
(99.99% ) . Tris, NaCl [ § Sigma-Aldrich /A &],
R =0 S oMl Ak 5500 e B R E 25
R A RA T, Bt s. SERAKR
MilliQ B 27K ( FL BBk 18.2 MQ, £ H % A
BRAT]) ;IR F %% (Eppendorf, {8 ) . &5
LT B BE (JEM-2100, H 4%) i F ) 52 i1 4 1
AuNPs A2 K/ ; S GIKBLEE -Zeta B AL 73T
( Zetasizer nano ZS, % [E & /R 3L/ ] ) X AuNPs Fl
17S-AuNPs # 17 3 & ot 8 &F ( dynamic light
scattering, DLS ) ZR il ; AuNPs F1 17S-AuNPs ffif b
R 8 PR Y BB 5 78 DU IR 58 S AT I 4306 00 BE
T+ (TU-1901, L3 E @ FULAS A 7)) E3#EFT.
1.2 13 nm AuNPs §J4§%&

ARSI (AuNPs) (] 25 S5 3CR(19], BF
AYAEEA R RGRE TE, BAEKETE
R, AR E R EE 7K MilliQ K »fikfs, T
121 CK B 20 min, T4 FH. #% 100 mL 1.0
mmol/L [ HAuCl, %5 BN #4 28 ¥ , 1% 77 4 ¢ F 1)
FESMA 10 mL 38. 8 mmol/L W7 BEER = NI WK,
TEREREFPIRE T 4R SE P B 20 min, B 64 1)
BB R, NG R B RRAE, B
ERIRBSEI AR AN R, 0. 22 pum {15

ik, Trre@mih 4 CRAESH. FE-TI
I EETER LB 45 ) AuNPs FEATHH, Hbx
R WELE 520 nm &b, #KHE AuNPs 75 % R L
F2.7x10° M~ - em ' A] 15 4 AuNPs ¥k EEZY
>4 10 nmol/L, TEM %iit45 53R B~ AuNPs SE#51
225 (13 £ 0.1) nm,

1.3 17S-AuNPs X ESWHIE &

SEH P B0 A 12 mol/L Yy NaOH = i
TR 1 h, K5 KRB EE 7K MilliQ /K
Wk # 17S(32 L, 100 wmol/L) 2 i i i 2|
AuNPs %A (2 200 wL,6.7 nmol/L) 7£1H J& %
BaH LA 350 r/min RN 16 h, SRIGFNA 8
pL # 500 mmol/L Tris-HCl 2% ik (pH =8.2) FlI
32 L B 1mol/L NaCl, #%%% DA 350 r/min R =
RN 28 h J5 , B2 i 4 wl /Y 500 mmol/L
Tris-HCl 2% 3 (pH =8.2) A1 90 uL ) 1 mol/L
NaCl, Z R T LA R FE i PR 9% 3 3 [ B 18 h, Tris-
HC B2 Yk BE R 5 mmol/L, NaCl Fy 4k BE R
100 mmol/L, fiff 17S Fe43 4% /E AuNPs KH, ¥
WP IR Y 17S SE B0 R 2 (16 110 g,
20 min) , 2R J5 F 10 mmol/L }J Tris-HCI ( pH =
8.2) LA[RFE i %% RN (6] 73 B Ve U = IR, 5
HEH 4 H T 10 mmol/L Tris-HCl (200 pL,
pH =8.2,100 mmol/L NaCl) ,4 ‘C{£F4

2 HRHWHE

iR 55 Au LT R Au-S Jh4r48, ik
R B B, XA AT LAE ER 2 B 48 W A 9 70 1
HE—RBIEREFERNAFHE RS-H + Ay, =
RS Au*Au,’ + 1/2H,"™ T HLHE, 78 17S 1
3B EFEE, (2T SRR S H BRIR S,
AR AuNPs #HEE G, LA B £ AuNPs 44
KEGUH B, ENMILMEE SR ME 1 B
Mo
2.1 AuNPs B E 41k £ &4 17S-AuNPs 3%
fiE

17S-AuNPs 9K 56 W) B il & B Se ke 444
R B B Bk T B A AuNPs 1) it &, 40
AuNPs Rif8 K/NA— R B A ER R
HRT] P2 B AR By R W, R T i S X i
21 AuNPs 17 T RAE, W 2 Biw, SE56 B il
#% AuNPs 2VHL 64, T B (TEM) 252 8
7~ AuNPs JRCRAR K/ — , B LU LR (1)
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BRI, AR 2 8 (13 + 0.1)nm, DL EZER
VERASCH T i 45 AuNPs & R 4F, /] U F 17S-
AuNPs K Z & W1l % o

®. .
® -9

@

o

HS 7~ = 5 ~ACTCACTATEAGGAAGAGATGTTTTTTTTTT (I, HS-3'

1 AuNPs 5178 @875 HE
Fig.1 Schematic illustration of Au-S bond formation
between AuNPs and 17S

E 2 13 nm $i{2 AuNPs i TEM &
Fig.2 TEM of 13 nm diameter AuNPs
2o b fAi I LR A A SR

FIFH 28 S0-77 WL G 3% X+ AuNPs F1 17S-AuNPs
7E 400 ~700 nm JEFE NEH, 455 2~ AuNPs 1
RIEEE R UEFE 520 nm K AL (B 3 K
£&) ; 17S-AuNPs K25 WHE 523 nm LbAG 558
WS (18 3 HPSEZk) L3 AuNPs (181 3 B4K) 4015
T 3 nm XA BERH T 17S 5 AuNPs &4 TAHE
454, AuNPs BL P ¥ EHRE d # K, T3 AuNPs
BT [E] AR AR BESL A B 8% (8 =4E,/3Noc1/Voc
/& ERFRKRES N N — KRBT 1 B S
HLF5, VR AT, d kL B F 3R AR )
PB/INTT A R RICLL R o

A EEUT (dynamic light scattering, DLS) /&
— M T RIEBAMARR JEAR R BUE DL R B AR
FHEEWZEEWEEHEARFE™ . FIH DLS
%} 17S-AuNPs 5 AuNPs #F— 5 FAE, K 4 Fr
N, ZEM S CHU EG A AR, R EA]
R, & T AR B B AF . DLS M3t
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BEER BN, AuNPs F-BPRiA2 21. 8 nm (& 4
L) , t TEM Siit25 R hife (13nm) 22
KX FEJEF N DLS il 2 i 1A 3h 1 22
1% (hydrodynamic radius) [ TEM FFilll 5 B2 5 A
e 1) 4 JEE BURLAE 4% 5 17S-AuNPs [¥) DLS SF-#pk;
%51 38.6 nm( & 4 H524%) , Fb AuNPs [0
KT 16.8 nm,FHH 17S BRI &M 7E AuNPs 1
FHo 7 4h, HHE MIRKIN %) 32 i ) DNA-
AuNPs 4k &9 4> AuNP % F I DNA 4
%5 B I 5E 7 ¥k, X 17S-AuNPs [ T8 H 4%
WREREATINE , MIG4F 1 AuNPs 252038 100 &
LA 17S,

0.08
0.06
8o
] [T
0.2} __ puNps
— 17S-AuNPs
0
400 450 500 550 600 650 700
#/om

3 AuNPs B4 /E#) UV-Vis IR
Fig.3 Absorption spectrum of AuNPs unmodified/
modified with 17S
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5 ——AuNPs
—17S-AuNPs
0
1 1000 10000
HA2/nm
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Fig.4 Particle size logarithmic distribution diagram
of AuNPs and 17S-AuNPs from DLS Mesurement.
(Inset: the corresponding enlarged view)

2.2 AuNPs F117S-AuNPs I3 E MR LB R
AuNPs T i) 71 i ] 25 1 R B 4 p Ho7E K
I R EARR B 5 BV W R T, TR SRR
YikrREAn DNA FIZE F R4, ¥ 7 — € pH IR
THREE T A RER LAY R E, L, B % 17S-
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AuNPs fF8E M, X & #EH AR YR ST B 4 BT D g
BEREEFE N,

R FZEAN-7] IR WO TSR 5 B Mk w
B, X} 17S-AuNPs 1 AuNPs ()53 5E P 73 51l
7T %5, TE250-F WO TS, 43 51 1)
AuNPs F117S-AuNPs KRN 5 mol/L f#) NaCl
VW, IR R SR BT A- AT GG . 2R K
P, BEE KWW Na® ¥R BE S WG K, AuNPs 7E
520 nm PR AL 9 55 B T LR SR BE S WY AR, (7]
B 7E 600 ~700 nm B4 3 F] P %) MR AT S BT 34 5
(B 5a) ; T [FIFE S50 2544 F B 17S-AuNPs F£K H
UL, Wl — B ARFEFE 520 nm 245 (&
5b) o 3X 15 B Pl 2 15 VR h BE 9 1 W7 3 K, AuNPs
RH T REE, M 17S-AuNPs Z{51H 4L T B 4T 43
BOIRAS , B 17S-AuNPs ffa 5 14 AuNPs 183 T
RKEE LIRS

EHML ALY, L5 A 24 : AuNPs il

B/nm

(a) AFMERKINaC] (5mol/L) XFAuNPsf]
SRAHNT TIRBOTERE

LA

AZ: AuNPs

1ARRAR

B#: 17S-AuNPs

(c) PRZRHAIRIFINaCI YR BE X AuNPs 52
17S-AuNPsHIBREa IR

B £ :17S-AuNPs, 5 Na ™ ¥ B 5t i1 59 2 2722 1k
AT T X ST (B Se) o IR 6 XBOE , 4
A A FEARFLH AuNPs 1 17S-AuNPs, 4% 414K
WA O pL 10 pL.20 pL.30 pL.40 pL Fi 50
pL AR 5 mol/L () NaCl 3, Z5 R R : A
A, BEE 1A R P B 58 BE 8 W I 3R, AuNPs
B EEREEE, XRIERP K Na* o
T AuNPs REH) BT, I Z KA T RE&E, H
TELEB RS T B8 4 S ST HE R s X5 F B 41,6 32
B ) 17S-AuNPs S 2 AL 6, KA M E ¥
SREEFEARFET | 17S-AuNPs B R AR, X2 F N
WitE AuNPs K TE I 17S BT & W BRE: A A K
BB, KT AuNPs 38 [ ) 7 H 17 25 B,
MT$E S T 17S-AuNPs [ £ 58 E E. LPr b
MY B Na* ¥k BF 3k 300 mmol/L B, 17S-
AuNPs 3{RF558E AL A 7 HES .

0.09
O pL
00 lﬁcﬂzﬁa
§ 55 pL
0.03
0 ,
500 600 700
P/ nm
(b) ANFEHAEBKINCL (5mol /L) %f17S-AuNPsf¥]
AT RO R

[=2)

_O_AUNPS
-2-175-AuNPs

0 20 40 60

5 mol/L NaCl{{{&81/uL
(d) 17SSTAuNPsIHIZRAES) J1# (L
(A, /A THYELEARAREALLEED

B 5 17S-AuNPs §E&EMEMR
Fig.5 Stability study of 17S-AuNPs

& (c) NAERIA LB AR Smol/L NaCl A RUKIK 4 0,10,20,30,40,50 pl, 32560 5 444 10 mmol/L Tris-HCI, pH

=7.2,
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NEVEMT R 17S K1 H 43X AuNPs
T LRI RN, SRt AuNPs 1 17S-AuNPs f97H
JEEE Aszo/Amlgﬁ%ﬁ:/%qqﬁﬁﬁbﬂ NaCl ¥k ¥ ¥ 1
R RGHEAT T LB Hr (& 5d) o A Sd
LA, BEE AR P B 73R B AN T3 5, 17S-
AuNPs §786 FL T .28 46, T AuNPs 7E1KES
TURBEM AL NG, 75 B T R BE I B R e #
T, RS REE MK, 17S-AuNPs KT £
TREMEE AuNPs T BERS .

3 NG

DNAzyme B A R M EALIERE S &R
P EAERTEA G IR B REFIRIT SN E
FRHL SRR B & BT, 75, AuNPs B
PG #FI IR BE , 7R 7 25 W2 I R
b AR BOC S WA B I I
A SCHE T 3 WAL E BB, DNAzyme 5
AuNPs 1T Au-S FA 48 20 25 g — 1k, 145 —Fh
BRI K B &%) 17S-AuNPs, 3L AuNPs /E 2 IR
BT N BT T RAEMEBE R, SRE
BH . (1) UV-Vis F1 DLS 45534 8 7~ 17S-AuNPs 1)
RIAZHE K5 (2) UV-Vis 2B 80808 & L 8 4558 BoR
ﬁ%%?gﬁgT, 17S-AuNPs [H)3H % H Ao/ Agoo
EAT A, HERB G —ERIFNLE, M
AuNPs W 2 I8 KM T, [F, 55 B 68
LR 5 288, 17S-AuNPs HTH A8 E MK
AuNPs TR KR E ,XHHTE T HAE LG B
2 POEEE 2 43 M S A B Y B[R] B R
SEE R 17S BE 4 B A 5 IR W BLE o 1, 7T L
FAF DNA & F 5 DA S /N -4 58 0 o A o
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Preparation, characterization and stability of “8-17” DNAzyme substrate-
gold nanoparticle conjugates

HU Chun-ling'*, TAO Yan'?, XUE Bin'?, WU Ji-kui'”
(1. College of Food and Science Technology, Shanghai Ocean University, Shanghai 201306, China; 2. Shanghai Engineering
Research Center of Aquatic-Product Processing & Preservation, Shanghai 201306, China)

Abstract: “8-17” DNAzyme substrate-gold nanoparticles conjugates (17S-AuNPs) were prepared by ligand
exchanged reaction. It was characterized using dynamic light scattering ( DLS) and UV-Vis absorption
spectrum. The results indicated that the well-dispersed gold nanoparticles showed a surface plasma peak at
520 nm in the UV-Vis absorption spectrum, whereas the peak of 17S-AuNPs conjugates red shifted to
wavelength 523 nm. Meanwhile, the hydrodynamic radius of AuNPs and 17S-AuNPs were confirmed to be
21.8 nm and 38.6 nm, respectively, using DLS. Moreover, the stability toward salt-induced aggregation of
AuNPs and 17S-AuNPs was further investigated, respectively. As the concentrations of Na® increased
gradually, the absorptiom peak of AuNPs increased at 600 nm, following with a color change from red to
blue. For 17S-AulNPs a peak at 600 nm is not observed, and the color of the 17S-AulNPs solution keeps red.
The aforementioned results indicated that 17S-AuNPs showed a higher stability than that of AuNPs.

Key words: DNAzyme; gold nanoparticle ; self-assembly; stability
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