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of gold nanoparticles and (b) the corresponding TEM images of each
nanoparticles, (i) Gold nanocubes, (ii) polyhedral gold nanoparticles,
(iii) gold nanocages, (iv—vi) gold nanorods with different axis ratios,
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® 1, Different Strategies to Functionalize Gold Nanoparticles with Biomolecules Alongside a List of Examples for SPR Based Biosensing in
Conjunction with Different Types of Biofunctionalized Gold Nanoparticles

Measurement Types of conjugation Biomolecules for )
methods methods for GNPs Types of GNPs conjugation Target biomolecules Ref
Sphere Biotin Cholera toxin 31
Rod Anti—Transferrin Transferrin 33
Covalent linking chemistry Rod, cage . . )
(EDC/NHS) polyhedral Anti—=Thrombin Thrombin 30
Cube Anti—BNP BNP 35
Polyhedral Anti—-Human 1gG Human IgG 28
SPR e
Neutravidin—biotin Sphere Neutrawdln. biotinyalated Carcinoembryonic antigen (CEA) 37
anti—-CEA
. DNA IgE, thrombin,
Thiol attachment Sphere Anti—cMb Cardiac myoglobin 51, 38, 52
Sphere Anti—PSA Prostate—specific antigen (PSA) 26
Physiosorption i
Y P Rod Anti—TNEa Tumor necrosis factor alpha 25
(TNFa)
Covalent linking chemistry . _ ) )
(EDC/NHS) Sphere Anti—CRP C—reactive protein (CRP) 32
Covalent linking chemistry
(glutaraldehyde/ Nanostar Anti—PSA PSA 40
NaCNBH3 coupling)
LSPR — .
Covalent linking chemistry . -
(linker: ATPMS/NHS) Sphere Biotin Streptavidin 4
Physiosorption Sphere Anti—Biotin Biotin 24
NTA—Ni(ll)—histidine chemistry Sphere Decahistidine~tagged IFNa2 36
IFNAR2
Thiol attachment Sphere DNA DNA 50, 53
SPR imaging idin— Bioti
Streptavidin—biotin Sphere StreptaV|d|BNflot|nylated DNA 36
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12l 2, Representative UV-vis spectra of (a) polyhedral gold
nanoparticles and (b) gold nanorod solutions, In each case, dotted
and solid lines were the nanoparticles before and after coating with
biomolecules, respectively. DNA and antibody were used in (a) and
(b), respectively.
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12! 3, (a) Simplified schematic of surface plasmon resonance
set-up. (b) Plots of % reflectivity as a function of changes of
incidence angle, (c) An example of SPR sensorgram for the
adsorption of proteins onto aptamer modified surfaces,



A& 7 ubeh el YT iR R TSI AR ELo| F
923 v AsjEls FHE g CCDR FAE 5 Q=
SPR imaging §H.0.2 £573 4 SIck” By F urur %
S 83 9] A7 SPR ke 22 nm 2719] 34 7
zol A BAE 4] HR B=E AN 7 £
LSPRE /et o] G4 thieTzt nm Afo]20] sfeglo
2 BWS TS, BET 2 Yol Y2 AS T2
7 A|2kek 4= 9let " @A) 0|23k SPR EAR S w2
74| AR oIt AEE ok, TEAS EIRE B3t
B9 gy aahg 9 getels vk 58 Sk
ATl TrFsHA| S gl e

il

2.4 2 LIt i SPR HIO|MA 7L Y S8

A A3t HEeF 2o, SPR 84192 B2 A& 717l
Aotk SR, B EEL ARS8 E(refractive
index)& 7FA| 2L 7] wjZol] ¥sHA] = 84| SPR ] &
Hol| v]§o|& o2 FEAIEH 790 SPR A3 5 A ¥3t
A2 $=glo, ofd] F E= EH s]uke] thE Bty
(ofl: BF 4%, 2713kt 5785 F)oll vlsh ok A=rt
Hojx]7] wfZol g8 AUET}F F8A| He AR AR &
A A o8] o Fo| Wt o] FE3P] gt e
2 AP|E HeEA Q] #HAANRE-E SPR 24Ho]| -§3ts}t
of EZ B4 et AuiAdE SHAIXl 2o &
1 b Yok ZAERE ol thoRst SekRmy 4
AL 2= 7 W dAE A-8510] SPR 249 A& A=
£ FZ3AIX "WYX 5 T E SPR Hlo| ALK 7} the
HE TR o9} BEo] Fa FE ukgal upo] 97540l
Y WegAE o] o2 &-8sto] SPR Hio| A4 ¢
AEE v ZZA7) A RS B A oA
Ho| @ 7]5/d & RS SPR Hio| @Al o] A-g-5}
Tl g, AL, A XIThg-vlo| enbA F-& HESE o o )
|2 ST R

1998 Natan A-7150] 39 & WHeYAHE SPRO
HE=AA DNAS I =2 A& 4 lePS nugtols
2 W2 d7AE0] #3839 5 e At ol ZHekzhy o
= WAt o] 2715402 =43t SPR, LSPR W SPR
imaging©] 2-83 02X 7= 9| Hlo| LAIAE FfEsto]
SIeHE )

g £} SPR] $- Homola A8 =92t S of
% SPRE Tl S HES o AMEE e dAFe] 2717}
AA A=) vz 298 9We)7] sl e gds
carcinoembryonic antigen(CEA)S 4743}, anti-CEAZ
/3% SPRY W) CEAL} oA A= ZRH 139 vt
LARE FYste] MER] EAE F/dste] SPR A&
WIS S5 o] o 739 7 U= ¢A}= neutravidin

Ol3F - A48 - &% - Z20| O

o2 WA FEs}, biotin® 2 AFA0|AH o)X A=
YA volor]54 thedabe whEo] Mgk 1
Ak 3 UhedAe] 2717k ALSS BRRETt 57
SPR 4127} AR} FAlof| JAA el avprt 283k ¥
Hoo), 4% A5 S8 AL LheglAe) 27] 280
Fasith= 2 Busilth E3L Cheng A5E-2 cholera
toxin(CT)& AZ37] $ielel {4502 745 SPRE 2
o]l CT, biotin © & 7A|0] A% anti-CT<} avidin ¥ biotin
o= IYE 3 e E £AH 02 Fejro] BY AE
AAE BAATCEZH oF 160 aM =2 CTE ST 23t
& UESgc”

LSPRE &3t ¢|2, Van Duyne A7gollAE 2 Ui
ZE E-S 2H= FH9| bioting 1Sk, antibioting:
A%7101 4820 nme] 3 Lh=glAE Feio] v NS
o 5 WedRAE ARESHA] @ik wf Hok oF 200u) 3
biotin-antibiotin Z¢A=2} 400% ©]AF LSPR W17 = &FA4F
FI7} 92-g HojFgiek 1221 Kang A9 anodic
aluminum oxide(AAO) templateE ¢85} Niz} Auz
TAE LSPRE eI HE AF3lal Creactive protein
(CRP) 23§ FAIE 1783t ths, CRPE BFAIZL 5 10
nme] 2 vheglajel olfakAlg 7o) dslo] elet 2
7} 9F100 ag/mL2] CRPE A& 4 YA

SPR imaging 4o 2T F YRE o83t g=
5% A0E wolE @7 APt o RasY Y 1
|2 Corn G782 SPR imaging-& DNAZ EHolA RNA
transcription ¥+-3-3 DNAZ 93 F Y= YURE £214
o= WA oF 1 (M 9] DNAS A&steiet™ whal
of, Spoto ATE-S 2k A7t | & FEHO| peptide
nucleic acidsE 1145} o]of AARA G 2H= DNA g4l
< hybridizationdt ¥ polymer chain reaction¥} DNAZ
Y 2 e dAkE =atol Bl DNAS 41 M7HA] &
A% A Bustgey”

I8 4= & AAolA 22 EES | e AR SR
SPR E4H & F e F B YRS 08510 B-type natriuretic

@) ———

G

3 T

N

a

=

5}
T

i T T \FreTeEE) T
Buffer injection Buffer injection ~. =

Normalized R. U.
N w w B
o o a o
——

N
=]
T

o
T

0 500 1000 1500 2000 0 500 1000 1500 2000
Time (sec) Time (sec)

18l 4, SPR sensorgrams for different BNP concentrations using (a)

anti—-BNP and (b) nanocube—antiBNP conjugates with BNP aptamer

on a thin gold film,® Reproduced with permission of Analytical

Chemisty,® Copyright (2014) American Chemical Society.
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