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Abstract Multiple tumor makers are needed to improve the diagnostic rate of the simultaneously detection of malignant tumors
through screening. Therefore, multiplex detection technology is urgently required to improve the screening efficiency. Suspension arrays
are multiplex detection method based on gene microarrays. It consists of encoded microbeads, probes, targets, and report molecules are applied
to analyze targets quantitatively. The microbead encoding strategy is a hotspot in suspension array research. The photonic crystal encoding
mentioned in this review is a type of optical encoding that is very stable and easily decoded. Photonic suspension arrays have broad prospects
in the screening and diagnosis of malignant tumors through long-term studies. This review summarizes the basic principle, classification,
and characteristics of photonic suspension arrays and their application in the screening of malignant tumors.
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Table 1 A. The SEM image of SCCBs; B. The enlarged image of surface
details of SCCBs
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Table 3~ A. SEM micrograph of the inverse opal structure photonic crys-
tal microspheres in hydrogel; B. Magnified image of the surface details of

the inverse opal structure photonic crystal microspheres in hydrogel
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Table 4 Preparation of inverse opal structure photonic crystal micro-
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Table 5 Gradual red shifting of the reflection peak of hydrogel micro-

spheres with increasing target object concentrations

B4 ESE i A, 78 7K I ik 9 35 3 $ T 4
DI B BR o, A0 AT 502 S 2440 56 2 i s B 0o
BB AEARICASE I . Zhao %87 X — 5 4
SEEL T CA-199 Fl CA-125 P ROl 25 31 I A £2 90 43
BT, CA=199 A ERARAS 1 BR A 50 U/mL
1.2 FEPR A o A

Wil 5 5 DR 21 2 1) e ke i 22 174 Py A G ik
KRB R AN . FETETF iR g ek iy
AR Fr B AT T8 1 Bids i 2 o034t
WAl bR R 20081
1.2.1 T SCCBs MbRic kK g it 2454 %) 7= A
ST R M R B RN 2 —, Z 25T 2535 1
(MDR1) #1224 25 A OG5 1 1 (MRP1) J2& 5 i 2
2T 245 P A P A S VAR G A K . Yang %6/
VR AE T 3K PN SE R A RRIE P 3G 7 B, XA
BEEAT AR A B 5388 £ 08, nT LR [A)— A4S B2 R AR &
5E 8 PCR Y3 , 78 ) [R] i 07 W 1 32k (R 1 R 2 1
I 2t 1 Y SN E 32 3T SCCBs B MR T 2%
S AT AR BT AT A R BEIR B . TR, K562 I
K562/A02 41 AR 9 74T LA K 598 672 5 PCR iR RY
Fb X T B0 2 I vk i AT AT e . 4
SR T 2 REZR MR MDR1 192634 & TR 25 kKK
251 00015, PR i 45 R B — 3.

122 T RE A AL MR EER bR ic K
M AH T SCCBs, J 8 11 A7 25 R 7K BE i O+ i A
TR ELA B R 1 b 2 T REURT B Jin g s 1) P 454
A I T4 v A I R AR, 2 BR AR S W B (1 3) .
Zhao %" L RCHR A S5 F 7K BEIR O S AR TR S 2%
A, JE47 DNA F B idmic kil . 7 BEAN G914, ki
FRAT LIRS TE-12 Mo SR, 1% 7 7 SE BRI E AN
RETR ST AFAE , U T PCR Y HEHR

2 RTFRIRRADE A BB



FEMIEIE R 2014555 41 55 138 Chin J Clin Oncol 2014, Vol. 41, No. 1 www.cjco.cn 45

T T AEAGIN Sl i AR A AR A S S i — i
PEAER] WYEIX 3K (350 ~ 770 nm) o Fr LATELRIIE 7395
AUTR DL, i 2 A2 SRR, A RESC B i B
(A=) TR o R SR BT e A A ) 01
A S HA I Gt 7 UG 5 M I g,
H SR I O o A G B R T i A AT 4
Ao TR G R A R M A g B R, S B
SRR
3 RE

T i PR G B Gl R IR S P B SR t TRRE
(gt , i 2 B 7 28, R i 4R L T R 2
AR Z e T EOR e B2 W TAE R BA T
W P9 RO PRI 57 A R — R 4 A R $i e G
AE N, T SO AL SE I AR , 2T b MR 2
TBORH S A ok o igp R B TR A [, 36— AR T
L, Z T G A2 A TR P O BRI LA
BUE TAE KA B T b R s b A, sl —
e Niblli7 S

SE 3k

1 Siegel R, Naishadham D, Jemal A. Cancer statistics, 2012[]]. CA
Cancer J Clin, 2012, 62(1):10—29.

2 Nolan JP, Sklar LA. Suspension array technology: evolution of the
flat—array paradigm([J]. Trends Biotechnol, 2002, 20(1):9—12.

3 Cunin F, Schmedake TA, Link JR, et al. Biomolecular screening
with encoded porous—silicon photonic crystals[J]. Nat Mater, 2002,
1(1):39—41.

4 Zhao XW, Cao Y, Ito F, et al. Colloidal crystal beads as supports
for biomolecular screening(]]. Angew Chem Int Edit, 2006, 45(41):
6835—6838.

5 Zhao XW, Liu ZB, Yang H, et al. Uniformly colorized beads for
multiplex immunoassay(J]. Chem Mater, 2006, 18(9):2443—2449.

6 Wilson R, Cossins AR, Spiller DG. Encoded microcarriers for
high—throughput multiplexed detection[]]. Angew Chem Int Edit,
2006, 45(37):6104—6117.

7 Wang ZL, Lin J. Opal and inverse opal structure photonic crystallJ].
Chin ] Chem, 2004, 12:876—882.[ LHR4 Mk H A M E A
LERIET SR AR A2 4, 2004,12:876—882.]

8 Zhao Y], Zhao XW, Pei XP, et al. Multiplex detection of tumor
markers with photonic suspension array[J]. Anal Chim Acta, 2009,

633(1):103—108.

9 Yang ZX, Chen BA, Wang H, et al. Handy, rapid and multiplex de-
tection of tumor markers based on encoded silica—hydrogel hybrid
beads array chip[J]. Biosens Bioelectron, 2013, 48:153—157.

10 Yang ZX, Chen BA, Pei XP, et al. Multiplex analysis of tumor mul-
tidrug—resistance genes expression with photonic suspension array
Jl- Analyst, 2012, 137(14):3343—3348.

11 Pei XP, Chen BA, Li L, et al. Multiplex tumor marker detection
with new chemiluminescent immunoassay based on silica colloidal
crystal beads([]]. Analyst, 2010, 135(1):177—181.

12 Lu WB, Fu C, Chen Y, et al. Multiplex detection of B=Type Natri-
uretic peptide, cardiac troponin I and C—reactive protein with pho-
tonic suspension array[J]. PLoS One, 2012, 7(7).

138 Zhao Y], Gu HC, Xie ZY, et al. Bioinspired Multifunctional Janus
Particles for Droplet Manipulation[J]. ] Am Chem Soc, 2013, 135
(1):54—57.

14 Zhao YJ, Zhao XW, Sun G, et al. Encoded silica colloidal crystal beads
as supports for potential multiplex immunoassay([J]. Anal Chem, 2008,
80(5):1598—1605.

15 Zhao XW, Zhao Y], Gu ZZ. Advances of multiplex and high
throughput biomolecular detection technologies based on encoding
microparticles[]]. Sci China Chem, 2011, 54(8):1185—1201.

16 Zhao Y], Zhao XW, Hu J, et al. Multiplex Label—Free Detection of
Biomolecules with an Imprinted Suspension Array[J]. Angew Chem
Int Edit, 2009, 48(40):7350—7352.

17 Zhao YJ, Zhao XW, Hu ], et al. Encoded Porous Beads for La-
bel—Free Multiplex Detection of Tumor Markers[]]. Adv Mater,
2009, 21(5):569—572.

18 Seal S, Thompson D, Renwick A, et al. Truncating mutations in the
Fanconi anemia ] gene BRIP1 are low—penetrance breast cancer sus-
ceptibility alleles[]]. Nat Genet, 2006, 38(11):1239—1241.

19 Kmietowicz Z. Preventive surgery can cut risk of breast cancer by
90%][J]. Brit Med J, 2002, 325(7367):735—735.

20 Zhao Y], Zhao XW, Tang BC, et al. Rapid and Sensitive Biomolec-
ular Screening with Encoded Macroporous Hydrogel Photonic
Beads[J]. Langmuir, 2010, 26(9):6111—6114.

21 Li ], Zhao XW, Zhao Y], et al. Quantum—dot—coated encoded sili-
ca colloidal crystals beads for multiplex coding(]]. Chem Commun,
2009(17):2329—2331.

(2013—10—07 ki)
(2013—11-10f& =)
(AR STt - AT



	1期正文_部分42
	1期正文_部分43
	1期正文_部分44
	1期正文_部分45

