0))] o s mmminE
' ' Progress in Biochemisiry and Biophysics
4 2007, 34(3): 312~316

www.pibb.ac.cn

Research Papers

& U0 KPR BN AR B FAE FR TS W 5

ﬁ)l\:ﬁ% 1,2, 3) **

REAT Y

BepRA) Y

WE SRR ] WG s R A4S e T DA o e e o e, Bl TS g BoR i RBEAE LT 4KTa 9 HARS
O 5 AW RES G, BT DR R e g AT O B, X AR A R 43 B0 B R 1 SR X4 4 K AR Al
B E I vk, S A Il R G (alkaline phosphatase aP) 3R REVERIN, 41 B IR ) 38375 M B vy AR 400 o P e 486 4 2K
TEHET T IR A2 T ARG ISR, Beah, I8 T IR 7 b A 7 2 DR G DL S BT ety T — L850 iR vl e k.

KR BOLRUN, SAUKMRL YT, Al
FRHES R318.15

B AR AR TR R, NI 40 M sk &5 F R A
WK T TEHMGR, AR 215 30T 75 25 41
ML 20 MRS AR R 53 AR 5 AT A H T )
THOCHAR, XAV FRMERECENR T %
IS5 : Anvari S50 BOE 6 B0 R B 410 M 1K D) g
HEATWEA. AR 2 U B4R FH A0 R S io0) 4 i ik
AT HER G e, B A R A0S R A 41
A7 240 i R S LT IS 3 3 A TSI I R e, R
A LB AR ] C AP IO DNA B3 W 41 o 5
FAHEAT DI B E VRSNt 3R BT AT 5 41 B f 4
H L B L BRS04 s, Lhn A ss, I
REXT— AN B BEAT 4. A TRX R ik, BANAE
J& T —BhAS TG ERE B AN A0 ] LA T he A
(1) 5 A ROk 4 B O 6 FE SR

H T A A RO 7E RT3 BBl P A 1R s
Wbk, BRI, AE L AR LA 7= 2R R 3 R,
SRR AT RE. AR X AN A, A O R ]
CAAR 25 55 K 4 A KON TR 380 im0 380 & 1) 44 25 LA
by L, B TABURAN, @IS N
SRR TR 2 v H . A7 SCHRAR T 5 49K A BBl il
JFEAEGIAP S P AT LA ) 1000°CE, Gl iR s, K
TR T R SO IR S gk pok: v] LLF: 3502k
Y P 0 T W 1) B R 40347, 0 BB P i P 2
et A JE 6 b 0 A AT 36 ) SR X o

AU AR B 00 IS R R A . A Bl
HUBR IR 453 07 B 252%

1 ®MEFRAZE

11 #F#FRLER

FEFEANSZB b, A5 0 N T P A Ot U -
530 nm, WKFER 6 ns 1) Q- FFKALEM Nd: ' YAG ¥
% (Surelite I, Continuum, CA, USA)F1 527 nm,
Jik &k 35 ps B Nd:  YLF 0% (ISL 2001 MPL,
Intelligent Laser Systems Inc.). SZ 56+ 4 FH A0 #E
ML e M, ERMRERS 2 mm. A
D240 1Y 30 7 1 AN SE T2 0 70 R 53 0] R et
R 9 & % % %K B (fluorescein isothiocyanate-
Dextran, FITC-D, AHX4>¥ 5ty 10 000)FIifL
W %€ (propidium iodide), 2R J& A H ¥ =X 4l Bz 1%
(FACSCAN, Beckman Coulter) Jll & A [A] [£] %¢ Yt 5%
J55 i ) 0 40 s 57 AT A e S 3 A 1) )
PE .
1.2 {HAEIES

Karpas299 (A ZE VLK LR 41 i) L1428 4i

*[E 5K [ ARABL LT 4 % BT H (60578026), W& 622 506 FHARE K
ST IR OE 4 v BT H

M THIBE RN, Tel:029-82663286, E-mail: yaocuiping@sohu.com
WA H M 2006-08-02, 52 H: 2006-09-30




2007; 34 (3) WERFE: SHRFRHEB AR RMER T AN R - 313 -

(Hodgkin’s disease 41 Jif) LA & KG1 41 g (#8FF 4 1.
Joq 40 i), 34 M 18 [ Borstel A= 4 B2 22 WF 97 0
(Forschungszentrum  Borstel Leibniz-Zentrum  fiir
Medizin und Biowissenschaften, Germany) 3k 4. X
3 Pl AR 2 TR AR ACAE B AT Hepes 1 L- 2R #h
HMNT 10% 0 6 4= 1035 « P 2 FPTw 29
(antibiotic/antimycotic solution 100x) ) RPMI-1640
(Ix) [ 55 5 3 v (I A3 3K L8 45 /& M B Hb R Pasching
PAA SEB W35, JF B T B IR A B AT 55 9R
37°C, 5% COs 95% /T~ 95%~100%W . 71
0 B 5 e B AT I T TG Fi, Karpas299
2 i AE R (K B4 BerH2 I ACT1, L1428 Xf [
IPTiA T BerH2, R4t 40 Bk £ AN /] 1) S B s 1k <
(BRI A < AOkE R &5 5 44 EA T 1 5
13 IR

A= i B o R TR T (Sigma, p5521) 5 AR S
kLS AR, B FAb R i IR A< 4 5 A
FIIE—FE, 2 K ay R R R A

TE40 MLk 2FR B AR, RE R I 4H
J S0P M EAT TR, AR B — o R IR A A
DL 1400 r/min 20°C 5.0 5 min, H0HT LL— & (40 i
PR (R AN [R) 1R 2 30 ZE R IA B A IR 35 B, FEAR
SCI S R4 i JE R 4x107/ml) & 7F T PBS
(R 2 bW, pH 7.4, tH Na,HPO, - 12H,0,
NaH,PO,-H,0, NaCl, KCI 4%/ — 52 [ He 4 i i) iy
B . ARG, SRR R4 B TF T PBS ()
B IR L O A Y. R A B PR ) 4 R T
BV, (EBFEA RS9 20 min, BUH BS540 1 1)
RAW, AR ERR PG MR, AR Mt
H, SLEVEEATHOG G, 4 s w1
PR,

TEAA BRI FEVE XOE S, 4 Karpas299 4
15 KG1 40038 45, R i N 45 447 FITC-D (1)
ACTI1 PUik g &4 &k BerH2, 7E85 7240 5;
FE— B fa,  FERE R BONEE St LR AT O
LG

Fig. 1 The schematic figure of the steps of the whole experiment
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Fig. 2 Viability of the aP-Au conjugate, aP solution and
aP-Au that were conjugated by two antibodies after
irradiation of the 35 ps pulse laser of 527 nm
10 000 Pulses, 54 mJ/cm>
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Fig. 3 Flow-cytometric measurements (scatter plots) of transient membrane permeabilization and cell

death caused by laser-irradiated nanoparticles

Karpas 299 cells were incubated with 30 nm ACT1 gold conjugates. Not irradiated cells served as control (a); samples were

irradiated with different pulse energies: 7.5 mJ (b), 10 mJ (c), 15 mJ (d), 20 mJ (e). And the fraction of transiently permeabilized

cells locate in lower right square and damaged or dead cells locate in upper right square.
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Table 1 The best efficacies for the transfer of 10 ku FITC-Dextran into Karpas 299 and L428 cells with the

corresponding irradiation parameters

Cell line

BerH2 30 nm

Transfection efficiency 42.42%
Karpas 299 Irradiation parameters 10 mJ 1 pulse
Particle amounts 2.54x10%cell

Transfection efficiency 26.5%
L1428 Irradiation parameters Sml 1 pulse
Particle amounts 1.43x10%cell

Particles
BerH2 15 nm ACT1 30 nm ACT1 15 nm
32.40% 67.76% 46.66%
15 mJ 1 pulse 15 mJ S pulses 20mJ 5 pulses
5.87x10%/cell 1.08x10%cell 8.34x10%cell

8%
15 mJ 1 pulse
2.37x10%cell
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Fig. 4 The cells without gold particles were irradiated
(a) is control and (b) is the result of the irradiation of the 20 mJ,

50 pulses from nanosecond pulse laser.
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Fig. 5 Selective targeting of CD25 positive cells by laser-
irradiated gold nanoparticles

Identification of the CD25 positive cells and measurement of cell

viability was performed by flow-cytometry. (a) Dot diagram of a mixture

of different cells before irradiation, which shows a certain fraction of

CD25 positive cells. (b) Dot diagram after irradiation. CD25 positive

cells were killed completely.
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Abstract

of heat in a volume of only a few tens of nanometer. The efficient conversion of strongly absorbed light by

The strong absorption of gold nanoparticles in the visible spectral range allows the localized generation

plasmonic gold nanoparticles to heat energy and their easy bioconjugation suggest that the gold nanoparticles can
be used as selective photothermal agents in molecular cell targeting. The selective destruction of alkaline
phosphatase, the permeabilization of the cell membrane and the selective killing of cells by laser irradiating gold
nanoparticles were demonstrated. The potential of using this selective technique in molecularly targeted
photothermal therapy and transfection is discussed.

Key words laser irradiation, gold nanoparticles, biomolecules, cell
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