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"Chitosan Gold Nanoparticles for Detection of Amplified Nucleic Acid Isolated
from Sputum”

ae<c| o
Cen 3| ‘id}k:) ATVEN 2l ‘2;315 I eland Al s\a\};.\\q,\:. Oladd 2 sYd‘..\li dgana 3¢ Volad GAL.., A
V-
sl e

Anall 2 Acliall g Lia ol g Sl and (Y aald) 8 4S5 5aY) daslall - duxighl s aslell 208 — oLl aud ()
Arala Calall 340 (£ ¢yl Aala (93l 5 o glall A4S - Agmiall o glall and (Y ¢ L sl Sl 5 o lall juns daals
-B)J“:‘A‘

By

Salma N. Tammam® #, Mahmoud A.E. Khalil? °#, Eman Abdul Gawad?, Asma Althani¢, Hosam
Zaghloul® Hassan M. E. Azzazy**

(a) Department of Chemistry, School of Sciences & Engineering, The American University in Cairo, New
Cairo, Egypt.; (b) Department of Microbiology & immunology, Faculty of Pharmacy, Misr University for
Science and Technology, 6th October City, Egypt.; (c) Health Sciences Department, College of Arts and
Sciences, Qatar University, Doha, Qatar.; (d) Faculty of Medicine, Mansoura University, Mansoura,

Egypt.

&Ag.“ EJ-.I °
Al e paliine pe - ) glila - 3 Hile iny

Type of research: Single research

1ol Z s dgn
i i) ASus e o ge Lel gy daradiio s deSas A 5 dlas

Published in:

Carbohydrate polymers (2017) vol: 164, 57-63



Alapall il all g Uad
Acliall 5 L o n g ySeall Aailall daled) daall)

Adapall

e 2017 Impact Factor: 5.158

0,10A 1Y VY LA Jalaa

;#M\g C\&.\M ué Q.Q\SJW\GLAMi °

&i50)

29l

&) awddl

P CS bl s Lol
aanl

el oyl ALl el 5,58 a8 AS LA
AS HLiall g Wy yuudi g C_:U.ﬂ\ Julss ‘Gj\:\ﬂ\ el y8 «Casally
ALl 45 e b Cond) el yo s LS

Ll i

ARl ol LAl ¢ ) 5% a8 AS LAl
AS HLiall g Wy yuudi g C_:U.ﬂ\ Julss ‘Gj\:\ﬂ\ el y8 «Casalls
Al 43 ) s (8 Canll dxa) o5 4SS

L sl s 9 Saall
delidl

SNENRSYCORRENE |

5l 8¢ Caandly Aalall UJML} (:1..355\ ‘_g 4SJLUAAM
) Al pas il

Ll i

e Gl 2 Y

3l gall

salall aan o ol Y1 (Candl 3 S8 a5 84S L)
e yal e Gl a1y Aalall el asead el
Al 43 ) e A Cand) Ay g CilaY!

Tl sl

‘_;.IU d‘ GLAui.J.i 'i

Balall aan e ) Y1 (a5 588 a5 8 AS Ll
c«b;ié&: a_h\_).fi;yb aalaldl t_a_)\a.d\(um cAalall
Al 43 ) g 3 Canl) Aixa) a5 ClaY)

k)l Q)

Jsle jaluanl 0

Balall aan Ao ol Y1 (a5 4S8 a5 84S Ll
e yal e Gl a1y Aalall )l aread )
Al 43 ) s A Cand) Ay g CilaY!

Ll o

e pma 2l 1

Ay ol UG G l) (adle o

S _re

Gadl U clal chad)l Gl alaaiuly g5l Gaeall e IS zigai sk &3 Aol 33 JDA
caeall padaiul 2 Fsall 1 JLEAY (MTB) bl shiiall Ly e CadSll du il césgind,  (AUNPS)
ol Sl e ALl JLEAY) el ) il il Glie 0 (MTB) 4ldl 3 ki) L i (g5 50
Jeal sl Alaine L) il Ga i A Clial) b Aiagiedl L AL g gl (manll U )3 5L slaal
Gl pdaaall (555l Gaeall o st Jull Aulag¥) il 8 Lain Lgaans go Aleliie ye 55 yate Sl jall Jl Cus
GO G el e sl Jsais Gand) Lewan gl gl e pead ) s Lee O sASH il a




Alapall il all g Uad
Acliall 5 L o n g ySeall Aailall daled) daall)
Adapall

Vo Calis) g laind LS ¥/F e S Ald) cilipad) apaas el 23 5ail) godainy (5 el S e Slaie YL
b e iy Les sl gl 451 5 sanl gl 8 shaddl SLEAT LAY 138 Jiey Judl o sa 5 Aladd de VT 0 e A
Llia G 23 ST O ASH Jie CalSa pe el o Jlaniad 488 4 seba o Jils a5 Ayl ol sl o &l

Al )il e sana pladiul 50 45 5l (aleadl Gl CadSH gai Candl) 5 i s AUNPS

A0 ey ARl dad) adle o

A platform for nucleic acid detection employing chitosan and chitosan coated gold nanoparticles
(AuNPs) was developed. Mycobacterium tuberculosis (MTB) was used as a model target. MTB
DNA was extracted from sputum using simple total nucleic acid extraction. Following
amplification of MTB DNA, chitosan and AuNPs were added to samples. Free chitosan
conjugated non-target DNA in negative samples, avoiding AuNP-DNA interaction and hence
negative samples remained red. In positive samples, amplified DNA was capable of saturating
free chitosan leading to AuNP aggregation where positive samples turned blue. Via visual color
detection 15/16 MTB positive samples and 3/3 negative samples were correctly identified. This
test is a 1-tube, 1-step assay reducing the risk of contamination in molecular laboratories and is a
proof of concept on how chitosan; a cheap polymer could increase the sensitivity of AuNPs
towards specific detection of nucleic acids without using target specific oligotargeters or
expensive extraction Kits.
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