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Abstract

The number of patients suffering from Alzheimer’s disease is increasing year after year and almost approaching 15% of the
total elderly population. Although it is critical to detect the early stage of Alzheimer’s disease, which is a serious illness
causing cognitive deficits, various existing diagnosis methods such as MRI, PET and CSF analysis could be the burdens for
patients due to their high costs and long time to diagnosis. In order to tackle some of challenging issues for such existing
diagnosis methods, extensive efforts have been made on developing fast and convenient biochip sensing methodologies for
the diagnosis of Alzheimer’s disease with a droplet of patient biofluids (e.g., blood). In this mini-review, we highlight some
of the latest biochip sensing technologies that could qualitatively and quantitatively analyze blood biomarkers used for

Alzheimer’s disease diagnostics and discuss briefly related research trends and future aspects.

Keywords: Alzheimer’s disease, blood biomarker, biochip sensors, surface plasmon resonance, surface sandwich assay

LM 2 Ak 28 ol#Al s, 2% st U 71ele] FAQ sjle

Vﬂi‘?‘ 7P HA EGAIF7] Wl 7]oY A dstoln] A

AfASelA dxafolr] PE at A A FAE A F 9 UEA 2] S48 F shiehu @ 5 o). 2xsjely] Wy
Sz AT ok dxaloln) DI A F <k 0% s AAE ol HH W AR e9low v 5 Qv 1% 49w 2
3L Q0= Al Y] ¥ Aot} o)A WA EAe] S 2 A2 HAEe] D2l YT FHE oAHA o] ¥ l% A&t
sHAl HaL o]l &S WAME 1Y) AT 5 WallskAl vl ﬁE% FolAY HWEAE o AFAIITHL3) 2013 BAEA] o
Shstole] AW WA AAHPA Adelr] WA U9 S A R B e, dlvied At Shstel 20504
ol = 574 wulde] £X)7} obd HAMEA}t A%E fAlska A ALk of 3005 o2 1 57k Sk A0 musd om, A
Q1 QI F A EREe] HlE S 15%°] k= Qs Aol

, - sbzslolw] A Aol AHEEOIPR 7|2 V)ERE Hvhia

! gz;:::l):rimogf ?Illlqgflfstrl;yifp g?:e:ﬁ;i[;alml:;:g:lg;search Center, 80 ‘ﬁ’ o XJ}L)E’EH 74/\}(1111111 mental state examination, MMSE), l:] X]—
Daehakro, Buk-gu, Daegu-city 41566, Republic of Korea 7] 34 &(magnetic resonance imaging, MRI) 5°| T2 &85 o]
Tel: +82-53-950-5336 hyejinlee@knu.ac.kr %‘:}[1,4} ]_A 501 7:”5—49} gﬂo]EO] /\]L]- Lp,\Hg 79 o]—X] /\o]-tﬂ
PISSN: 12250112 eISSN: 2288-4505 @ 2017 The Korean Society of Industrial and ofzsloln] FhEsAlo] e Ao = pukel= WAl 71tk S27AA

Engineering Chemistry. All rights reserved.

397



398 A3
(a) ELISA (b) Electrochemistry (c) SPR
%,
Au Biochip
iy <
g : N W
S <o
3 v (@/ O'<
(A Electrode 9,
- . Light ¢ Detector
Source

Figure 1. Schematics showing representative biochip based sensing
platforms for blood biomarkers used for Alzheimer’s disease
diagnostics. (a) Enzyme-linked immunosorbent assay (ELISA), (b)
electrochemical and (c¢) SPR methods.
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Table 1. Some of Representative Biomarker Molecules Found in Cerebrospinal Fluid (CSF), Serum or Plasma for Alzheimer’s Disease

Alzheimer’s biomarker Ref.

Total tau, Phosphorylated tau

Amyloid 8 (38, 40, 42)

Neuron-specific enolase

Visinin-like protein 1

CSF

Heart fatty acid binding protein

Neurofilament light protein

[20]

Monocyte chemotactic protein-1

Glial fibrillary acidic protein

YKL-40

Total tau (T-tau)

Amyloid 5 (40, 42)

Serum or Plasma

YKL-40

Cyclin-dependent kinase 5

Protein kinase C [23]

Glycogen synthase kinase-3

Table 2. Various Biochip Sensing Technologies Developed for the Detection of a Wide Range of Alzheimer’s Disease Blood Biomarkers

Technique Probe Limit of detection Analyte Ref.
antibody 106 pg/mL Clusterin [31]

ELISA antibody 135 pg/mL TTR [30]
antibody 2.9 pg/mL Tau-A [36]

antibody 4.70 pg/mL Amyloid A [37]

antibody 45 pg/mL p53 protein [32]

Electrochemistry antibody 100 M Amyloid 2 (1-42) [26]
sensor aptamer 58 pM TNF- a [38]

- 0.7 mg/mL Amyloid /S peptide [39]

antibody 22 nM Amyloid /S peptide [25]

antibody 20 pM Amyloid /A peptide [5]

SPR antibody 50 pg/mL 17beta-hydroxysteroid dehydrogenase type 10 [29]
aptamer 10 M a-1 antitrypsin (AAT) [27]

aptamer 10 M Tau protein [28]

antibody 10 nM Amyloid /3 -derived diffusible ligands (ADDL) [52]

LSPR antibody 1 pM Amyloid /3 -derived diffusible ligands (ADDL) [53]

a -1 antitrypsin (AAT)[27], tau protein[28], 17beta-hydroxysteroid de-
hydrogenase type 10 (17 8 -HSD10)[29], transthyretin (TTR)[30], clus-

terin[31], p53 protein[32]% & A Atk
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Figure 2. SPR sensorgrams for different (a) AAT[27] in serum or (b)
tau protein[28] in plasma using with DNA aptamer on a thin gold

film. Reprinted with permission from refs.[27-28].
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