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1- biosensor technology

2- Systematic Evolution of Ligands by EXponential enrichment
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5- potentiometric biosensor

\id

FAL Hlowi —1TAQ il — auduiid 5 ol le 31 aoliad


http://labdiagnosis.ir/article-1-405-en.html

[ Downloaded from labdiagnosis.ir on 2025-07-29 ]

V) 05 ololis

o 3945 3295 92 55 gl o Ll 0 yaliy 0,15 L
4 el 00 1S St Cigae o (MTBY |
MTB pslis slaaisS 51 g0l slasi o525 s 4y 032
Obeyd Slgioe waz (29)ls Jolge anug 9]0 4 pglie
ol Hlas iy Sldllas o idy ogupn 1) diay (ol yo
K00S4 e YU Sy 615 1o ol T dan a5
085,55 1 5 ge NAP2 ol as L C PR VLSS
A MTB ol e by 5 (egtli Kd-31)
Sleyd Jelse plgre 4 Wi oo ol ] Gl canl lajldg S e
Wgi Sl eiaren g WD a5 Sl )3 oS lgul
b ySL dle musilies aalllas sl (JsSge slo 09
@ les,Sug) 5l s (ol azgi 550 b Job &
ShUM Lo s 35lS g5 0 (sloyaliy] (0 )51 s
o el T (FA) il dnaogs Y0 oo o o) Sam
b ool 2y o 2SSl (sl (Sloyd 05dl 2,157
Wb ololis SELEX Lals” Jsko (o351l 51 enlizs
O do o Ve aS o s Sl eln T sla JIgs (YR)
P S beSole (polaizl b 4 wislo oo JoSii ) (2l
o292 P sSale 511 HBTRV: (sl e 3618 g5
ookl b olazs] Gas slo JsSge 0is,S olulis
@lie slaitsn Olye 4 lojll U5l 51 Sy
o9 95 per S eSile sla sl og ouls Bl
a5l B K jlatis 5 ey 5l ool ol Ly
OiSTy (sl gy oad jlad eyl (I L (ge—lisSl
@ hte @l pelnl g oo sl la sl (o Jla!
4 Jlasl cols as sl slas Cllas o) 09 ool s
b Jloil g 0g oot axils p 5lig p e g

@byl pl o plas Glanss n Jlal cole ol

Sas slaJeSse adsl (alwlid sl Wlgi oo 555 0
8¢ oolatwl SELEX a5 Jokw slas Sog, 50

Bas olee 4y PPK2) ¥ s olws L M}JT

Sl (gl WK S lsie 4 55 B S gl
SISO g% P I D PO L) RS L0
(V) cslo o )5 505 loys j0 o0 g

I Loyl (oLl jo yeligT 0,5 U

S St b oy o dml il S B
bl o5 o5 Dllgs 5,168 oSiws j0 39290
SUylas slo o5l ST goays— 5l (S Jls
E.coli O157: H7 Jlw. Ole—ie 4o Slae
aile obag los 5l (slos s cads sloml el wilgs oo
4l SSU olo)b oS3l e 58 5 So3lh900 Sl
S ay ot 4y 09 8 Sidgen See sl p i b
AL US oo (5 Lot bl ade wyax (slopeln ]y 5
SELEX llaal Oloie 4 ailed o 6551 slizl o2 g
L ised il o el TDNA g5 sslee
Slp sl Glexe 4903 ol E.coli O111: B4
s 45 ol Ll CLQrS g, b Jlasl SO
s 1y 655 4y (polatsl b Cuaglie Jstns ol
@byt sl clld S, ol Sl ol Jlasl s o
Olyre a4 Sudls g olo las JoSte bty 9 50
ol slawlio ogs ad 3 L o oL 2SL s 6,0 SO
st ol T DNA el a8ls ansgi 55555 5 S5,
L€ Lowsi K88 ijilyg il (ST 51 4y prasd (50555
L agw b aygw ol a8 Slosl 5hal <l o oK 4
oS (gl Wlg o o] Caws el T w4y pad
N S5555 5 551 K88 sy g 09 oolicisl (ol 1355y
& oolaiwl DNA luT G SELEX Jolws 6l 55
Y0)

F-RNA-20 Lol SO YA s o o) Ken 3 SO
aS wis 4] cews & E.COl DH5a sla Jol—w ol yo 1,
Al bl (5 5SL ool aSlid paie S laie 4 oo
sblie sladils 55, » 655 Gla sl laml (Y7)
W (5l el slagol (ST L s sail g

Sl Oselygils 5l Gy 5 0t SN el Ol ey

6- Mycobacterium tuberculosis

L4

FA lows ~ITAA (s — s ¢ ol ol dolibund


http://labdiagnosis.ir/article-1-405-en.html

[ Downloaded from labdiagnosis.ir on 2025-07-29 ]

Ll (29,50 o 350 sl Al slag)ls o)
2ol slogs 25 anle (25,500 o sla oy | LS
el JSio ol pade gl oz ol G onias Lis
s Sl byl (e G i3 lapi
s job a1y JolS slas mSL L 1y Lo slacntiy n
b b adgl lale g0y (a8l ozmy G yle S 0
OBl prdivnne (ueid (pl oS oo 00l 3 g ,Se S
a3 oo pals ] anje g loj (i

S S plg—is 4 jgnisg el G Sl o
D I e e
ol (Fe) cwlad 3 )18 colaiwl 5,50 Loyl
6352 (2108 dlge 13 paans 5 oL L slaryieil & e
S lon ot SRl gl (28ly (b o @l b el
2 iS g5l (28 sla by, il (5)5,0 (SThe>
25 Oloy s S o 1,8 0dli sl 3590 S &S iz
Sldigas 5l g )low @ (i sl cnlply 5w
By (el Ja> slo g, dxwgl o JSBLlae
el ooly a5 (g Raian jsb ) ol

Oloyd g paen—id o a =g BB s, iy s ple
R SR L5353 o Jsb ,0 (ighe slacslen
& by, dn—wgi 4y bgy e OISt 5l (55—

Jolse (Sl B)ls—e 5l S5l 5 Sl pasis
o yoliyT ool 9529 353l (o9l Suoglio 5 (oo
S (09) 99 B dnags (Slp died ;08 Il S asls o
&l 0355 Sgdao a4 0B &5 Jloys Jalge g (part i
039 ye s &Iy w1 Loy Slap—clS )| 9,500
35 g0 e yiie s SaSs Jol i SELEX (3505:5
2 bl palass b5 5 Callani] L5 _3IS o5lsl a4y g
b song ©Ld b 8L o JS'L aBle 0590 (9
Sl )8l sleely 5l golass e a0 1,8 s
alidee olod sl oolitul b b peliy | (So55)se
(YY) 3,0 59>y
@ o b Jlaila ol as LT DNA gRNA

alg oo W g 129 9 WpecdlS )l 9 oo 00isS s lge

259:lS e SO PPK2 (08,5 1,8 ool 5,90 SELEX
ot i a8 Cewl Sland L as aly olansd oo LS
sl e Bl (b Koo 5 SsSole sl 7 s
Pl oo ol Sl Jb ol Job yo b SL
Bz s S5 gl gl lsie 4 Wl e (eizen
ol 5 4 LBAQA a5 0sliad MTB asiis
sk Colis S s 59y o3 ead Sl IS
Pl S5 cd 35 Il e sSUse alrl>
5,90 FEPOItEr | sle G ylgie 4 MBARA o, S
8,5 1,8 sole!

bl eiS sl it 5l ged V0 i
P SboSole laisS plu 5 ol g5 po xS LoSLe
0303 3l el (Shs 5 Comilas g 05 00 (iloj]
Lawolio yo 35 DNA sl sy, ol ol
e e g n (e Sojele sla Kt S
og sud el CFP-10.ESAT-6

15358 (aladgnn oolulih ;o poliyT o 5 1
s &5 Sl o (525l S YT glidgan
o gmilwgn 2500 (Ssie Sl Lo il Sl
56,5l plate JguaS i 5l S Hinfluenzae
e 5 S Hib® a5 a5 o oy |, @) S
V25 0805 50 e p2les slas ST (6 5lew vt
st HID 5 A6 e 5 5o o g0 il el Lo
@ Sloly Sles 5 s HIb e ol Sgagy 5 2o
5395T gldsan wie STy mie STl U
bid B oy 5 oyl i gasiy usS oS g 5
LSV 68 6 sl g i fiie by 535 gngine
it ABM) sl U 55b cyite mls gl o5s
sielsi s 7Syl aiilon jalyl g 5l ool il b
(F0) aiws paseis g 8L o 5l 6250 ¢

S dii g ey
Jb 50 Cwglan ¢ cngas o blagy ISt I (SO

7- polystyrol microplate
8- H influenzae type b

YA

FAL Hlowi —1TAQ il — auduiid 5 ol le 31 aoliad


http://labdiagnosis.ir/article-1-405-en.html

[ Downloaded from labdiagnosis.ir on 2025-07-29 ]

3Ny Gl rolin Sl S0 el L o
00— slml slacigis lglae 5 Lo 553k (o=l Lo
ST 8l aglie e a8l 51 32 anlg Loy Lo
s oy s, 4 3 s S 5 o s 251
oas oz (lo ol | 59 el o B .09 oo (polw| o &
Sl (SlS sleo )5 sl LSl S ade
5 sz sl 35k (lelid jo Lo jaliyl o )8 wlous
Lol oo (Sl SRR N dpe S 138 o Sl el
ooy el o aS was e i esls oyl aen
Slr By (3Rl Wlgie 1 lnl (i 55055
Sl o oo 5 (a2 S (sl
Lo Sl 8L Canglie Jlosil a8 Ll o9 Soae
Slodine; 5 (S0 0 )l0 3925 oo (leyd by, (nl 4y
walys 9050 Gl (gmyyr 0sial )0 oo Yl Slinhos
) )15 polol gy (e a5 (nl 5l e LT &5 09—
B gy Rl b oleys g a5 Cou &5 ala (3t
e b anleige Jols Caglie (1 4 S wlazs 5

Refrencese

Wiz (partild St glp parslld polie Glyie 4
@ L pely ]l Sleogas iz 05 1,8 eoliiul s g0
£S5 5 omb A (ol b 5 Sl slul pls—e
oS el 230l 1) el (e 0,509, oS
Stly el ogde S g0 So3slsisen] slas, sl
I S03 s o o Slawl b ass oo o5l el YL
g iz gl p 9ol Jie Hlgie 4) a8 (20l
&l wilgi oo (izmen o eloT(0)lg—e 5l —an 5o
QSlgl oo Az )0 g A8 Dgds |y Bud gloyg
Ol slp woz lapleys anng 6l sl lye 4
(FY) anily cogas
Sged blusul iz (g5 o0 00B ()l ol ]
T G295 58 539k sla xS o ) Shoe Sy 4 s
Al Jie plaie g o)l ol 6lr s BB slaca s
o SBlaal b allie sl 1) by T oy395h sLoas 55 o
055b s SL 3l 5 )l a5 ol jlojle oo Heme
ssbie 4 ST (b S e ool el ]

1- Lazcka O, Del Campo FJ, Munoz FX. Pathogen detection: a perspective of traditional methods and biosensors.

Biosensors and bioelectronics. 2007;22(7):1205-17.

2- Alocilja EC, Radke SM. Market analysis of biosensors for food safety. Biosensors and Bioelectronics. 2003;18

(5-6):841-6.

3- Sun H, Zu Y. A highlight of recent advances in aptamer technology and its application. Molecules. 2015;20(7):

11959-80.

4- Dollins CM, Nair S, Sullenger BA. Aptamers in immunotherapy. Human gene therapy. 2008;19(5):443-50.

5- Proske D, Blank M, Buhmann R, Resch A. Aptamers—basic research, drug development, and clinical applications.
Applied microbiology and biotechnology. 2005;69(4):367-74.

6- Ellington AD, Szostak JW. In vitro selection of RNA molecules that bind specific ligands. nature. 1990;346(6287):818.

7- Tuerk C, Gold L. Systematic evolution of ligands by exponential enrichment: RNA ligands to bacteriophage T4 DNA
polymerase. Science. 1990;249(4968):505-10.

8- Han K, Liang Z, Zhou N. Design strategies for aptamer-based biosensors. Sensors. 2010;10(5):4541-57.

4
FA lows ~ITAA (s — s ¢ ol ol dolibund


http://labdiagnosis.ir/article-1-405-en.html

[ Downloaded from labdiagnosis.ir on 2025-07-29 ]

9- Chu T, Ebright J, Ellington AD. Using aptamers to identify and enter cells. Current opinion in molecular therapeutics.
2007;9(2):137-44.

10- Shamah SM, Healy JM, Cload St. Complex target SELEX. Accounts of chemical research. 2008;41(1):130-8.

11- Bock LC, Griffin LC, Latham JA, Vermaas EH, Toole JJ. Selection of single-stranded DNA molecules that bind and
inhibit human thrombin. Nature. 1992;355(6360):564.

12- Bunka DH, Stockley PG. Aptamers come of age—at last. Nature Reviews Microbiology. 2006,4(8):588.

13- Ng EW, Shima DT, Calias P, Cunningham Jr ET, Guyer DR, Adamis AP. Pegaptanib, a targeted anti-VEGF aptamer
for ocular vascular disease. Nature reviews drug discovery. 2006,5(2):123.

14- Ulrich H, Magdesian MH, Alves MJM, Colli W. In vitro selection of RNA aptamers that bind to cell adhesion
receptors of Trypanosoma cruzi and inhibit cell invasion. Journal of Biological Chemistry. 2002.

15- Xiao Z, Shangguan D, Cao Z, Fang X, Tan W. Cell-specific internalization study of an aptamer from whole cell
selection. Chemistry—A European Journal. 2008;14(6):1769-75.

16- I Hernandez L, Machado I, Schafer T, J Hernandez F. Aptamers overview: selection, features and applications.
Current topics in medicinal chemistry. 2015;15(12):1066-81.

17- Kusser W. Chemically modified nucleic acid aptamers for in vitro selections: evolving evolution. Reviews in
Molecular Biotechnology. 2000;74(1):27-38.

18- Richards SL, Cawley AT, Cavicchioli R, Suann CJ, Pickford R, Raftery MJ. Aptamer based peptide enrichment for
quantitative analysis of gonadotropin-releasing hormone by LC-MS/MS. Talanta. 2016;150:671-80.

19- Toh SY, Citartan M, Gopinath SC, Tang TH. Aptamers as a replacement for antibodies in enzyme-linked
immunosorbent assay. Biosensors & bioelectronics. 2015,;64:392-403.

20- Teng J, Yuan F, Ye Y, Zheng L, Yao L, Xue F, et al. Aptamer-based technologies in foodborne pathogen detection.
Frontiers in microbiology. 2016,7:1426.

21- Yoo SM, Lee SY. Optical Biosensors for the Detection of Pathogenic Microorganisms. Trends in biotechnology.
2016,34(1):7-25.

22-Li Y, Yang L, Fu J, Yan M, Chen D, Zhang L. Microbial pathogenicity and virulence mediated by integrons on
Gram-positive microorganisms. Microbial pathogenesis. 2017;111:48. 1-6.

23- Ahmed A, Rushworth JV, Hirst NA, Millner PA. Biosensors for whole-cell bacterial detection. Clinical microbiology
reviews. 2014;27(3):631-46.

24- Torres-Chavolla E, Alocilja EC. Aptasensors for detection of microbial and viral pathogens. Biosensors &
bioelectronics. 2009;24(11):3175-82.

25- Stratis-Cullum DN, Wade KL, Pellegrino PM, editors. Development of a rapid method for the detection of biological
threats in water. Chemical and Biological Sensors for Industrial and Environmental Security; 2005: International Society
for Optics and Photonics.

26- Stratis-Cullum DN, McMasters S, Sooter LJ, Pellegrino PM, editors. Investigation of synthetic molecular
recognition for biosensing applications. Chemical and Biological Sensing VIII; 2007: International Society for Optics
and Photonics.

27- McMasters S, Stratis-Cullum DN, editors. Evaluation of aptamers as molecular recognition elements for pathogens
using capillary electrophoretic analysis. Smart Medical and Biomedical Sensor Technology 1V; 2006: International
Society for Optics and Photonics.

28- Ikanovic M, Rudzinski WE, Bruno JG, Allman A, Carrillo MP, Dwarakanath S, et al. Fluorescence assay based on

f.
FAL Hlowi —1TAQ il — auduiid 5 ol le 31 aoliad


http://labdiagnosis.ir/article-1-405-en.html

EREEENEEERENEENENEEEEEEEE]

aptamer-quantum dot binding to Bacillus thuringiensis spores. Journal of Fluorescence. 2007;17: (29-193).

29- Bruno JG, Kiel JL. In vitro selection of DNA aptamers to anthrax spores with electrochemiluminescence detection.
Biosensors and Bioelectronics. 1999;14(5):457-64.

30- Zhen B, Song Y-J, Guo Z-B, Wang J, Zhang M-L, Yu S-Y, et al. In vitro selection and affinity function of the
aptamers to Bacillus anthracis spores by SELEX. Sheng wu hua xue yu sheng wu wu Ii xue bao Acta biochimica et
biophysica Sinica. 2002;34(5):635-42.

31- Kiel JL, Holwitt EA, Parker JE, Vivekananda J, Franz V, editors. Nanoparticle-labeled DNA capture elements for
detection and identification of biological agents. Optically Based Biological and Chemical Sensing for Defence; 2004:
International Society for Optics and Photonics.

32- Zelada-Guillén GA, Bhosale SV, Riu J, Rius FX. Real-time potentiometric detection of bacteria in complex samples.
Analytical chemistry. 2010;82(22):9254-60.

33- DeGrasse JA. A single-stranded DNA aptamer that selectively binds to Staphylococcus aureus enterotoxin B. PloS
one. 2012;7(3):¢33410.

34- Huang Y, Chen X, Xia Y, Wu S, Duan N, Ma X, et al. Selection, identification and application of a DNA aptamer
against Staphylococcus aureus enterotoxin A. Analytical Methods. 2014;6(3):690-7.

35- Lee H-J, Kim BC, Kim K-W, Kim YK, Kim J, Oh M-K. A sensitive method to detect Escherichia coli based
on immunomagnetic separation and real-time PCR amplification of aptamers. Biosensors and Bioelectronics.
2009;24(12):3550-5.

36- So HM, Park DW, Jeon EK, Kim YH, Kim BS, Lee CK, et al. Detection and titer estimation of Escherichia coli
using aptamer-functionalized single-walled carbon-nanotube field-effect transistors. Small. 2008;4(2):197-201.

37- Davydova A, Vorobjeva M, Pyshnyi D, Altman S, Vlassov V, Venyaminova A. Aptamers against pathogenic
microorganisms. Critical reviews in microbiology. 2016;42(6):847-65.

38- Rotherham LS, Maserumule C, Dheda K, Theron J, Khati M. Selection and application of ssDNA aptamers to detect
active TB from sputum samples. PloS one. 2012;7(10):e46862.

39- Chen E, Zhou J, Luo F, Mohammed A-B, Zhang X-L. Aptamer from whole-bacterium SELEX as new therapeutic
reagent against virulent Mycobacterium tuberculosis. Biochemical and biophysical research communications.
2007;357(3):743-8.

40- Bitaraf F, Rasooli I, Gargari SM. DNA aptamers for the detection of Haemophilus influenzae type b by cell SELEX.
European Journal of Clinical Microbiology & Infectious Diseases. 2016;35(3):503-10.

nloaded from labdiagnosis.ir on 2025-07-29 |



http://labdiagnosis.ir/article-1-405-en.html
http://www.tcpdf.org

