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Figure 1. Three surfaces of plant viral capsid architectures, which can be used for uploading nanomaterials . Reprinted with permission

from (Douglas and Young 2006).

- 1Yo QM} gful{. 1Y o ylouls /8 0490 /‘f’»‘.u.u) ‘stg.ls S PR G


https://dor.isc.ac/dor/20.1001.1.25885073.1395.5.2.12.9
http://gebsj.ir/article-1-149-en.html

[ Downloaded from gebg.ir on 2026-02-14 ]

[ DOR: 20.1001.1.25885073.1395.5.2.12.9 ]

= 9 o2l

S99 pTgilign 30 ALT S wopg Syl

oS O3 3 slge JEE| Gl 45 dtes oladsel
Loas Sldlas Jgl 55 Kl S 515 eslinal 540
ol O Ol e &S ws el w3 S e CCMV
gl Mg g SRSy Dpb Ol 4 s s

.(Douglas and Young 1998) » s eslawu

iy <yt

s DS Sl lasgame Sl gladle dsb s
Shsles S b 5 s B Wl b
4 (Virus nanoparticles; VNP) .. <l)3s0
€35 513 eslinal 550 3150 56 Cla gl LB Ol e
VLP) wile sy ol)3 ‘fﬁ'.'j BB O ol
Olgs 4 Ll o oS 545 0 S (virus-like particles;
Lk a8 By s O3S 5 WS 5 K
s Lied 2550 L oL SU 5 aLS sy S350
Sl Al s s BB 5 5l s @ Lol
“ B 2 Dol 28 LIk Bl 5 Ol
sesns =gl (Kaiser et al. 2007) .l
D> AlS e &Stz LSS slaeslll b sl kL
Db slajlirbe elal o bacpl s A5 5k5 slie
A Sl S e w WlE e Olalsl
Sosb & L Csmome &S CAB L ksl e 5L
SLdsse b Olpe b Lol bl glas i oS
2 Sy K3 O3Sl 5 Gl p gl slge (ol
Jlail S0l b Ol5 e [ ol paw S b
Lpd Jrare ol sladse 4 U5 Ak Sua
Ol St o8 L s s S350 (T IS)
Ol b Ol 3 Vb slac e s 015 o Sy a
oons Wb Al esns Sl S Wy
L S8 S s (BMV) sbr Sl
(bt b Salise s (CCMV) el
3058 Sl s 5 e S e
OblS 55 o 8 = 3 WL jolie > Olg e |y SLS

.(Schneemann and Young 2003) > S AJ 55 Ol e

Cladls 5 g Ol J S0 by Sl
Sosb 4 Tl 025 o2l 3 1) s s h 05
O3 odd s bl 4 1 badwd sl Sl ks opl oS

LS o olda Wile S Ll

asie glab JIKI L g3 Shes glaos S 4 cpizean
Gladand gl s o 1y LUK Jled Jlasl OSG
Sl s polastl Jlail sl v 53 s
(yded 5 S (S y 56 3l g0 b Sl 53 60 il S S
Sl st SaS L g o0 LS @ ez 5 Ll SIS 5
Sl il Gl s sl Ol (plac
¢l .(Young et al. 2008) > 5 sbml S8 sl
oSNl Bl s O 5 s SladenS I
25 S esle b s g Al e 15 56 Ll (s 5
lo il S o sty by Sl ol 505 1
Slwly 5 b ps Sl eslamal Cely Ly, pl 4 o
T O Gl I s g Gl seome Sylis

.(Douglas and Young 1998) » ;&

Ologe sad sS850 035 2505 Gl sy 32 &S b &
r(: I sl sl s ey s S F s
S OAE 35 a3 b 3 LSl 00l
OLs syl S s £55 Slbl s ey
Sl sl Blge 030 denS 5 Olege lad S se
Gladeal i b bl OSGl b s s o5l Sltle
Oliies @ |y s Jlasl Cogm s s oS 3 aiel
Sl s s U5 Sl & (S35 s b das
O b 05 rd S 8 WP L gl e
ol B s ps denS s BB Gble s )
53wl ol & LISy gl Jlail O
Singh et al. ) als Pl S S s
Cowpea ) Lloix Loy S8 & s 9 (2006
Sal3se ess s (chlorotic mottle virus, CCMV
o slasl 5l es s (Brome mosaic virus) ;-

Tobamovirus ;I Tobacco mosaic virus sBromovirus

A YA ul*w.o) 5)~Lt IY o lous [O 0490 /w) W‘ 9 S (S -



https://dor.isc.ac/dor/20.1001.1.25885073.1395.5.2.12.9
http://gebsj.ir/article-1-149-en.html

[ Downloaded from gebg.ir on 2026-02-14 ]

[ DOR: 20.1001.1.25885073.1395.5.2.12.9 ]

PR 3P PC Plign 53 (AL S ey S8

@

ohgonucleoudes

antibodies

g-gg- ——

</
drugs,

small molecules /

fluorophores,
QDs

nanogolid,
other metals

o

targeting
proteins

carbohydrates
polymers

C)]J)w‘dYL@GﬁLﬁ eI RD Q\))d.u)b.»&j&» dLAJ' U&@j&ﬁéudﬁyb)} w}ﬂjwdﬁ M')Tafu'—Y JS.-:

(Singh etal. 2006) 3l o3l b ol S .ol oosline (glas )8 s

Figure 2. The arrangement of small molecules and ligands on the viral capsids. Attachment of a wide range of molecules to the VNP
indicates their potential in various applications. Reprinted with permission from (Singh et al. 2006).
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Figure 3. Reconstructed microscopic images for capsid of cowpea chlorotic mottle virus in normal and swollen forms in low (left image)
and high (right panel) pH, respectively. Reprinted with permission from (Douglas and Young 1998).
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