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1.1 ZApasEss

MR FE, M CE AN (G292 cell line) Wi RE AL K F FH & 4380k 0. 01% 1R 2 R ( Sigma-
Aldrich) Zb ¥R CaF, B3 A ( Crystran A F)) . ARSEEGREFREL A & im0 500 10% BG4 75
100 1U/mL H& R/ R ZE N DMEM 1383, FFIA — 2 i 0 AR &% (& B 4350k 0.01% 1
HAuCl,, Agar AF], G400 F HAEZ 60 nm). AR R 37 °C, CO, &8N 5% (KBS 1)
CO, IR T HEFE 24 h e, SR G e , SO AGE &) £ /8 (Sigma A F], £ B2
W N1 mmol/L) JR4kELRE 7% 24 h R OG0T, TA A GIE I Y 7E pH 7. 4 1) PBS ¥ P fEA T
JIG 2 I3 PO AEAE T AU 4 GRRLFAE RS R P I SR AE , AT 5 4 4 Rob - i R 1.
1.2 HEXENE

$7 2 6% i FH Renishaw RM 1000 UL AR 8 i fliBe e i, AT FHBOGIE KN 785 nm, SEPRINEE
100 57K (N AL 1.20) MO REE N EAR A 1 pm BPDERE(ZIEE3 mW) , FFHFE—P5lk
I TR B ES. REMNOGESPEER 3 em ' TERERIGIRPLE(E S0, CCD AT ]
— WA 1 s, FEAREAH M RAE A hr 2 B 3 A (KT (Map ) B, EE «, y KB 1 pum.
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AR I E TR (2) AT AR AR (3) HF AR RS IR E T A% AL, A A
W, SEERI, SRR EANM N B o A SR AN SR I ELAS [R) 48 B R YR 22 AR R dn SR 4 g
KRBT/ NT AL, WIE AR R AT REYERC R, SEgn ik Kk RO 60 nm, H5EALH RSHER
SRR, PR AT DA A A% B B KRR AR D, BT (A) A — BRI RS A A T Ko S 9Kk
I35 B R AR R (O S0 (5B kA5 ), mI LA AL PN 4 9 KR SR B — MR R PR BT 2.
B 1(B) BRmER 1(A) JHEF A A 1800 em =" Ab fty i Ji2 #4) 2 14 7 5 558 58 119 40 A7 18] (43 FER N 51
5118%, B—BRE AR 1 pm x 1 wm, FESEOEBRERARSTHY ). BIRTE 1800 em BT EA
REESE A= S (S N SRR B A SR I o A B 3 VA s o7 FH O i R W L A7 N A e =¥,
SERS 5 5.
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Fig.1 Optical microscope image and raman map showing the gold nanoparticles distribution within a
viable cell in PBS and typical SERS spectra at two different points within the cell
(A) Optical transmission image; (B) SERS map at 1800 cm ! for the rectangle box region in (A); (C) unprocessed
SERS spectra collected from points @ and b, respectively.
E1L(C) IZ AN Y S a F1 b (43 BT HRIR XN AP ) 19 SERS D65, Wisig i i s i 22
S, RS TR AR, R AR, D6 o EENEABMEEERIER, MG b B
THRAEABERS, M T FE R DNA H2EEAZTTRRAGRE. XU (1) o b 235000 T 4 5
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Table 1 SERS peaks and tentative assignments of major vibrational bands in the spectra in Fig. 1(C)
Point a Nucleic acid Point b Nucleic acid
Protein assignment Protein assignment
peak/cm 7! assignment peak/cm 7! assignment

637 Tyr 646 Tyr G
735 A 683 G
835 Tyr 746 T
877 Pro 780 C,T,U
930 C—C stretching mode of Pro and Val 843 Tyr *
998 Phe ring vib. 983 C—H in-plane bending mode of Phe Aok
1071 Protein C—N stretching 1018 ok
1135 Protein C—N stretching 1059 ok
1165 C—H in-plane bending mode of tyrosine 1089 Aok
1199 Trp, Phe 1155 Protein C—N stretching

1273 Tyr ring vib. or protein C—N stretching 1183 Tyr, Phe, ring vib.

1390 A, T 1219 Protein( amide Il band)

1423 G, A 1285 Protein( amide Il band)

1490 G, A 1351 Protein C—H deformation

1526 G 1400 G
1566 Trp 1455 Lipid, protein( CH, deformation)

1535 G, C
1585 G, A

#* DNA PO, stretching; ## DNA backbone: C—O stretching; ##* DNA PO, symmertic stretching.
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Fig.2 Optical microscope image and SERS map showing the gold nano-
particles distribution within an osteosarcoma cell during a later
stage of apoptosis in PBS and typical SERS spectra from three
different positions within the cell
(A) Optical transmission image; (B) 26 x26 points SERS map at 1800 cm ™'
indicating uniform distribution of the gold nanoprobes within the cell; (C) un-

processed SERS spectra collected from five different points within the cell.
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1E, W G(620, 678 em '), A(724 em ") LA DNA H4(5 E (816, 850, 1059 cm '), M4, EHE 3
ARG EW R T EE RS E. 1822 365: G(645 em™' ), T(743 em™'), DNA ‘H2%1(830,
899, 1018, 1057, 1101 em™"); 2% 383; G(647 em™"), A(735 em™"), T(754 em™'), DNA H %41
(827, 848, 1055, 1095 ecm ') ; 8% 579 G(643, 687 cm '), A(720 em '), T(751 em~'), DNA ‘B4
(770, 825, 1020, 1058 em "), BEEAZH (922 em "), Yt AR/ IMARZ O BURL (1071 em ™).
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Glyoxal Induced Apoptosis Studied by Near-infrared
Surface-enhanced Raman Scattering

TANG Hong—Wu] *, SMITH D. A?
(1. College of Chemistry and Molecular Science, Wuhan University, Wuhan 430072, China;
2. Institute of Molecular Biophysics, University of Leeds, Leeds LS2 9]JT, UK)

Abstract We report on the capabilities of near-infrared surface-enhanced Raman scattering( SERS) by intro-
ducing 60 nm gold nanoparticles into live human osteosarcoma cells to obtain detailed chemical information
with a high spatial resolution from these cells. A comparative study between viable and glyoxal induced apop-
totic cells indicates that most of the gold nanoparticles enter the living cell reside in the cytoplasm and around
the nucleus, whereas apoptotic cell shows relatively uniform distribution of gold nanoparticles and interesting-
ly, DNA fragments can be easily found throughout the cell including the cell surface. The ability to acquire
very sensitive SERS inside single cells indicates the potential of this technique as a useful tool in biomedicine.
Keywords Surface-enhanced raman scattering ( SERS) ; Gold nanoprobe; Osteosarcoma cell; Apoptosis;
Cellular component
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