[ Downloaded from journals.tums.ac.ir on 2026-04-11]

V-o10 VA (63 5 )3T Eopladd B 093 (wods 3)5ks) Ui Kb 2 ke ol S 3ol s 0aKils alxo

oSl b lwwils xbaw sl wig 9 polio dwslio

Ky 99 g Lol g gl (wlogS (08 ol Sy
SDS-PAGE gy 3 00kt b ab gy g0 sdWIL o line o

Y . . & \ . -
¢ (PIUBS (59040 ) paid ©3uw a3 YIS 33yl Sauw 35S

F ool 085 F S MBS Laows " otas iy p8

oS>

IS s oo b oo 3B 5 Ssde sleoben balse o rals Olsm LA Slads S 1dua g dise)
Sl ST s T8 L sl 4l Sy il LS Ll = lae Gse b 200 o Ol ST
;wjéuﬁiu\lﬁbu\.hﬁ}ﬁ O.L\ .L..fel.u 4:_.':3\:)};-} a)\ﬁs)t}b)bx.;')}j}:}A)‘ﬁ)éu&:ﬁ}ﬁ R &;-:A-A‘
5055 slagol L lentisn (pl ool ol sy Sladllae ASE 3550 25 Solew 5 Ol Gl &2 Ll
s 4 650 Wl Gl e 5 Gl 5 2]l
;negu;.ulQM\;ui,uts,J;@HJ%J;LSKJML;u&;,ﬁﬁ;ww)ﬂ@bwuuﬂ:@.u,xu:.‘”
s 4 (SDS-PAGE) sl s STy — iy fowsss mider sy b Ll Jlazs) Wl sdalin 5 5l 5
ol JSBIlS el ol o gl Sl S 3L 51 eslizal b e 3L o [slen lemsB ol rin Cls
i b il S5y o s kDa Yoo s VUY 5 6T JS05e 055 b et sb el S el K Locladasl
L@L&wﬂjﬂ EjL)jl.l‘;.dLﬁ)S(‘f L;J:.AT&)J\‘ usw.w‘l.p}kDaerV/\/OJY\/o J))\/J}ﬁ U\))L"_;luwﬂjji
A esls jasiikDa QY gAv 50V 580 580 370 5 YV IS 035

O3 b aletan o8 b el S50 5Vl Jisdse 055 b aleon sk ol sl K L s paSaaatn
.,\:.,\J:e.khu..dmﬂjﬁdb&kbﬁlﬁ&)}bﬁb}lﬁb}wkgrﬁy

SDS-PAGE (55 1 ol sl « il 1018« eSIT L 1S 2 s0a1S sLao 319

1 J gt 0k 58
£ Caw gy D3 ol dww $55
gle BIEMEID (St 34y 23SWiiI
Old SWex
Email :
Syazdanparast@tums.ac.ir

WA oo dlis Bl - WA gt allie il -
40NR0

S edes psb A 0ls #52 (Sullivan) Ol 5J sr

395 0 e HIV g g a0 Y sl 81 Slas o i

Jlo gl 5 Ml G as oo

RGN O VR VI H LY

SO s SIS p e Slosar Bl

: T . . RS Kt&N| Ll el Cilosl 0s S s
=)l e ST 1S 6 GSs psle WIS LS Rl oSl AL ke 08 L
Jles Ol Aol oSl ST ol&ls by o gle 0aSils (655 pm 5 Sn 03,8 (655 s 5,500 Al i ls

O (S pole oKl (g 0aSils AKELST pske 03,8 (5555, S i) b, 87

Ol Sy psle olKils Sl oaSiils a&ilesl pile bt


https://journals.tums.ac.ir/payavard/article-1-57-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11]

ODIad 9 s py OIS j2 el s )35

el S5k mle 55SVE gl gladd 5 S
roaeiails 1L S 3550 55 Jos cpad wlie .25 S
(0)s 5 &5

o m Ofsn ARl tofs s gl A
235 55 LS lame &S Ly ks JSUIRE el
gl s L3S Ssm gl @B Ve e 4 Yeog
I Cus 55 Oy o AS a5 35 200
ol atd Sl g 5 LS esls phand |borel kde
5 A 2 S VA sl Sl S Jslo s
Wis Y e s S Ghee 1) 61 Sl
el Ss Sl Sl de Al 4SOl 5o YV gles o
olas 5 L3 5ol mer 35 4 (CIBL ) s
—omir Bl =l 03 (Y s Ledd 2 s
o Rale ax 3 ¢ gles ;s el YE S 0 HCL
A0 sy SBlE Ol i (Vs s
(VLS plnil 5555 5 O30 SIS L & ged

5l eslitd U Sy, WAL e ; SDS-PAGE
e b s A4S el SDS-PAGE ) 585 1 s
LlL L 51 S a0 by e Dl eis JoS0se 055
35 Ui ol NCES 5 axdlae 5 ey 58
1556 o g e 5 VAVl s oY Lao g5
55 SDS-PAGE (L)L ploil 19AG JL s
0> 5 W/V oy VY/0 Olye 4 separating 405
<ol 5Ws L W/V s ,ys £ Ol 4 stacking 405
aw QLKL a0 S gl e S el oV
SUYemg J5 Oge a3 5 A g5le ebel U
A el e Lo

a3l S a5 Sl A el S
Ky o Bl b o 2B U5 g
5 Chaffin 35, 5l esliza L oo, i L (g5l
5 (Bio-Rad Labratories,Hercules ,CA) 0|, Koa
(CBB;Sigma)R-250 dwoys /) b wlesS L
o i S5 5l by L OLSGa s Lee gy by

QL Sty 18 5 @ Jho o)l sletis
SIS 53 2B ey cpl s Comal Sl
Sless 5 Als v S 5l
Vitronectin = Ol 55 o Lr B oylps 53 daw

fibronectin binding proteins s binding proteins

Entactin 4 Laminin binding proteins ., oxes 3
Protein-presumed protein ;. 4 binding proteins
Sledis g 3l Golm Sed s 25 ol
G 5 sl b sl oS ol L6 s &
Sl 1 ke Sl aee sletsy S
ol bl (Sl S8l 5l Gaa (P ) s
Sl ezl 5 0556 slag B o el

ol gl n

w2 )
5 S IR sla S ¢ ta g3 4ye 5 anslr
a4 sl S Loy el LK
G ged planil 4 (3L eslinal 5 ,lkiul glad S
G55 G ) 53 Wsed e 5 el 0358 (S
oSl 1S 5 CBS 562 w0 g (iSOl L ils
CBS 4 s _yesickls 14 LS 5 PTCC 6027 & 4o

ol 0355 7987
e Gt Sl nl B s
&l Low 3 PTCC 6027 44 5 CBS 562
5 bty 5wl desl aw ol jen 4 (YNB)OS5 20
33 Ol e A 022 S5 s (g
Ngo /7 558NE ol jen w0 (YNB) 3 LS 45
a3 YV o gles jo Cell Y8 e 4 5 A e
513 150rpm b Sls S 5 5Ll s sl Kl
) oy 4 YNB s LT Kol 5 L sl
Gl Y8 Sl 0 55V N g /Y 5 SIS Y4
da A esls 13 ol Kol a5 YO =YY gles s

+ 558NE gl SIU ladl g s 55, Gl K

WA (53 5 )3T € o)losd Doy (ol 3)5kn) s Kb 3 ke ol HSib 3ol o 0 il alxo


https://journals.tums.ac.ir/payavard/article-1-57-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11]

s ST K5l osliatuwl b 1300l obous S (59 » pdlie dumlie

—AJSEIVKDa (ol IS0 055 L 85 5 562

G il LA s s 5 (Y
Y-A KOV kDa J iS40 055 L o055 27987
Gl SOy L3 il edalie AV 515058 O i
S o5k il oS 5 0,8 51 b sse
A SSsn 055 b ales 6027 g ST
g ST ILLIS 53 «(V-B Sa)kDaYy 5 60
O, £rs Yo JsSp 035 b alets, 562
7987 a4 sos oeichsls 1S 3 5 (Y-B J2)kDa
J&;:)kDa V380570 JsUs0 055 L olgls
Loy oo B4 L edalie (VY 5) Ose Y-A
Sl 2l 53 35 e sl G0l K
2l v cad Gl Gl s L AS ST
gl Sl e s S Las K i e e
4 el pSes AL el b bt
Wis b sl AL ke 5, Ol
SLoSs g oy kDa YA o S
Aigded gl 0B el S5 L g
b ol S Sl S5 b okt SleSsp e
il Sy 5 oS5 Ll Lpd s oy s
aw i8S Wady s 5, bl Sl o
2 2 0 b bs i 5 L ls LU
anlie L gl ) (Gl mbosS 5 0,8) K,
SLLL Lasis o sb ol (g5l K, S5,

Wl Jsse 055 olel w50l 8 53 3 pm e

PTCC 6027y guiSanT 183l5 1) J5ib

Joseba laalie jleslinal b 5wl S ol an 4
Koy Jhoms 53 e 5 Kk (g 5me] O, ,Chaffin
S o 4 Sl Lol 1Y 5 Jsile £y gl

(800 S 13 54, als
o LS n ssbe S Jsl e OF 51
JARRURIS TSR W <=[>.r_}| SR sk s 12
5L Sgdes ol ¥ Ole & TBS 5 it i
L8 s ey giaas TBSH0.05 %Tween-20 s
18G2a S e JSShe ol AT L
R P R (R
(Stressgen Biotechnologies, Victoria, BC, Canada)V+
Oeaman S osliial Jalld Olge 4 V0 35 5
Boehringer  Anti-IgG L IS, S558 5
Ol g2 4 (Mannheim, Biochemicals, Indianapolis,IN)
SA)AS eslizal ViV eev By s ool ST e
Candge el Cgar)dd oslanal Bio-Rad S )L

(L jn ol b o b S5
e kDA el 4 YL 51 SOb
s () Jsse 05s L e el
5 AV M eand 5 OVl SVE
SosS 5 (10) e sdlsl (VNS o e sdl

g:»w‘ (Y\/O)MJ: e.,\;:S )L@J j (Y’\ )_}‘)J.:.é;‘

basl
LS 55 sk Sl S L il K55 0
Do b s, PTCC 6027 wsw Sl
LS 3 ¢(V-C STV kDas s YU 580 5
Ssse 055 b s CBS 562 4 g S
rreialils 1L LS s (Y-C IK2)EY kDas s YL
kDa YU Js05e 035 L b5 2 CBS 7987 4 5
LB 55 )i (ol Sy 5 ¢(F-B )Y
ol (S50 055 b (55 5 6027 4y s ST
g ST ALK 3 ¢(V-A IS2)YA/0 kDa

WA 63 53T € oplodds Doy (ol 3)5kn) Ul rs Kb 2 ke olls Sib ol 03Kkl alxo


https://journals.tums.ac.ir/payavard/article-1-57-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11]

O 5 @ s OIS o sol S 38

&)jsﬁjlubﬁul{owd}:ﬂgfj)dj:Bj,ﬁq oﬁboﬁéﬁ]&)JjZAJér{

sh S oS Lol (g3l 5 51 C i

bS5 0 )5 sn bsus b el (g3 (6l ks 0L C 5 A i 3355 VL Gl

W‘(}L@@f (5]:“ ))‘abw‘buxbwéﬂ‘ gg.s)

&);QBMJJLf‘YLQ& W\uga

—WmITENL

CBS 562 azgm oniSaT 1838315 2P JSib

o wlo S U el Ky 1 CLisn G lesS 5 0,8) K5 3 5l bsks B isn o5 L giml KA i

Os b 5 s sl B iy s ps Oy Gl oLy, Sl Y USE s 5550 lae sl
Ll jaseie (0Y 5 &0 5 Y0 KDa) J S se NG I
239' l'l EEE -
66-
---—
-._
29-F ™

12345678 12345678
CBS 7987 agm gmaialnls 153335 oW JSib
oJEJLdﬂT&)/\)VJ-\jo‘}iu}f\m&)}bﬁ)‘v_b}bubow szc.a]gi;)v;\’}\ g)}:,wAu,l'év

ﬂd@ufwuﬁbaMdﬁT&)udﬁnt&w

-
L O0AVo)ohKen 5 Lee wlides b ol 0L Sy Sl sl (b 53 rasy ool 5l Jol mls
S50 035 L nisn el K nl Sl eslizad g5 5 plie 033 0L lp sk mlesS (5l

A3153 & ST IS 3 1, kDa Y 5 Y Sprs AU B s sy lanss,

0> kDa £Y oSy sy (VLS ol I, kDa VWYY S0 055 L ola s

\Wa- 6o s 23T € o plosds 0053 (woduw 3)5ky) Ul pg Kb [c,l:: ol (Kb jul pay 03Kkl alxo


https://journals.tums.ac.ir/payavard/article-1-57-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11]

e a5 Sl oslanwl b 106l xdaw Sl (yuis o plie duglio

Joseba, chaffin 34> ,> kDa AV, ..,
GVt 4 gy e ey e a4 oS i lald
5o Sl S5 Uhay paes B ol
oedd plsy leSony shas 5 Sl ule S
& 55 ) Loy B4 Sl ol e et 5l
Sy 3l Ky ol SU el sl 4 S
Sy oo Wb s obsy alie J5 L5 gbenl 5 5L
Sy oS5 A S xS Ky bl S gl
Sbotsn 3 sk iUy bS5 eE el
S oSy n 2boy il Suge 53 Sl ol s
by LRl s sdalie S gl Ky L
5 LA el SO Gl Sy LS ERnrye
il b 4 4SS pleSsn by oI
Koy 48 B S dm Olg o (Kl (G5l S
Slots g e bl s eld Sl gl
NV o SaS 5

33 SleSs s Sy 2 S S e b
55U bk 4 S sl e S eslind
@lﬁ)uﬁ 33 V"'"*“'K" e Q\_,Jda [BVRHLY Lgl.ztt;'.ls
b Ao sty g gl bl Ll
OY2V )bl s

1503 g S

b el 5l Dl OBkw s abews ol
O S psbe oBEIs Rasn e Sl
s 1y S WS Sl o35 ol pladl g
Olidos S 5o e Ol I iones
Ao 85 BT 51 50 5 oKl J oS00 — sk
I B e gl bl o
Sl plotal Rl il
Al oo

o Lee G 5 oo [l oslinal 5,50 slag 5
g 53 Yor g VUY 55 50 Ll oyls gl
G 3 &S A edalie CBS 562 5 PTCC 6027
S ey e b4 sl ol s eddd 55158 Lee
b oo s Lk bl Sl & by s
s Casanova w0 b 4 (6y5,0 2o 4
el b wlesS 3l eslizad L (14401 Kes
LS 55 1, kDa Vel Ar S5 035 L
L 45 350l skalice ATCC 26555 s Sl
OV 9)ssls cialles Guas o zb
&&@Cﬁ\juuwss«{@uw
03 b aledSon 3575 0,8 ol S 5l eslind
s sl ol 15 kDa YV, YA/0 5 YV/6 )y
Gl Ky ) L (VM) Kes 5 Chaffin
LS 1, kDa Yo U YV/o o35 L olgss,
ST LS 5 ATTC 44807 w e ST
(8)Lsls OLis NCPF 3153 a4
oslitwl 5,40 slaay g 53 kDaYV/0 55 5
93 Lal esyls s - Chaffin = 5 Guos oyl
PTCC 60274y ,5 kDa YV, YA/O 55,
Chaffin  Gd>s > &5 Ldd sluls CBS 562
S sdalie
Ml ke cul See 0 ol ol
Seslinad b s (gam Sl 3l 200 gla s
5o Sl SO 5l b sbe) cislas (g5l S
Yo, 7V Jsse 0o b pboSsn Gl oless
5 =S Iy ls s kDa AV A5 0Y 5 805 60 g
=B Lozl ol s s etalie el
K, ol ol s (1440 Ken s Chaffinesligiss
e el s esly Slsseen s 5ed oslanad (_g).:ﬂ
Ay OY5 805 80 5 Y0 Jdse 035 b 2leisn
33 Ll L(0)wsls ol ST lunls s 1, kDa

WA (63 53T € oplous Do 9 (xodas 3)9k) Ol s b iy e oke oltsls (b ol ray 03Kdils alzo


https://journals.tums.ac.ir/payavard/article-1-57-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11]

ol)l&n&};\.nuﬁ Ub)'..g)._n'nl.\._pu).l‘fé

&b

1.Yazdanparast SA. Medical Mycology. Tehran: Jahad Daneshgahi; 2007: 206-7[Book in Persian].

2. Denning DW, Follansbee SE, Scolaro M, Norris S, Edelstein H, Stevens DA. Pulmonary aspergillosis
in the acquired immunodeficiency syndrome. N Engl J Med 1991; 324(10): 654-62.

3. Moseley PL. Heat shock proteins and heat adaptation of the whole organism. J Applied Physiology
1997; 83(5): 1413-7.

4. Boorstein WR, Ziegelhoffer T, Craig EA. Molecular evolution of the HSP70 multigene family. J Mol
Evol 1994; 38(1): 1-17.

5.Chaffin WL, Lopez Ribot JL, Casanova M, Gozalbo D, Martinez JP. Cell wall and secreted proteins of
Candida albicans: identification, function, and expression . Mol Biol Rev 1998; 62(3): 130-80.

6. Casanova M, Chaffin WL. Cell wall Glycoproteins of Candida albicans as released by different
methods. J Gen Microbiol 1991; 137(5): 1045-51.

7.Bradford MM. A rapid and sensitive method for the quantization of microgram quantities of protein
utilizing the principle of protein-dye binding. Anal Biochem 1976; 72(2): 248-54.

8. Laemmli UK. Cleavage of Structural Proteins during the Assembly of the Head of Bacteriophage T4.
Nature 1970; 227(3): 680-5.

9.Lee KL, Buckley HR, Camobell CC. An amino acid liquid synthetic medium for development of
mycelia and yeast forms of Candida albicans. Sabouraudia 1975; 13(2): 148-53.

10. Casanova M, Chaffin WL. Phosphate-containing proteins and glycoproteins of the cell wall of
candida albicans. Infect Immun 1991; 59(3): 808-13.

11. De Moreno MR, Smith JF, Smith RV. Silver staining of proteins in polyacrylamide gels: increased
sensitivity through a combined Coomassie blue-silver stain procedure. Anal Biochem 1985; 151(2): 466-
70.

12. Dzandu JK, Deh ME, Barraatt DL, Wise GE. Detection of erythrocyte membrane proteins,
sialoglycoproteins, and lipids in the same polyacrylamide gel using a double-staining technique. Proc Natl
Acad Sci USA 1984; 81(6): 1733-7.

13. Cybulsk Zefiryn, krzeminska elzbicta, Majewski Przemyslaw. Enzyme Production and Biotypes of
vaginal Candida albicans. Pelish Journal of Microbiology 2005; 54(3): 227-31.

14. Davis leigh E, Shields christen E, Merz William G. Use of a commercial reagent leads to reduced
germ tube production Candida dubliniensis. J Clin Microbial 2005; 43(5): 2465-6.

WA= (53 5 )3T € o)loud Doy (wnodus 3)5ks) Ulrs Kb 2 oke ol S 3ol s 0aKiuls alxo


https://journals.tums.ac.ir/payavard/article-1-57-en.html

[ Downloaded from journals.tums.ac.ir on 2026-04-11]

e a5 Sl oslanwl b 106l xdaw Sl (yuis o plie duglio

Examining Cell Wall Proteins In Candida

Albicans And Candida Dubliniensis By
Using Sodium DeodecyleSulphate Gel

Electrophoresis & Modified Staining Method

Yazdanparast Seyed Amir'(PHD) - Mahdavi Nezarati Seyedeh Shahrzad*(MSc.)

Heshmati Fariba®(MSc.) - Jahangiri Samira*(BSc.) - Zarei Zohreh*(BSc.)

1Associate Professor in Medical Laboratory Sciences Department, School of Allied Medical Sciences, Tehran University of Medical Sciences, Tehran,

Iran

2 Master of Science in Microbiology, Medical Microbiology Department, School of Basic Sciences, Islamic Azad University, Tehran North Branch,

Tehran, Iran

3 Master of Science in Microbiology, Medical Laboratory Sciences Department, School of Allied Medical Sciences, Tehran University of Medical
Sciences, Tehran, Iran
4 Bachelor of Science in Medical Laboratory, School of Allied Medical Sciences, Tehran University of Medical Sciences, Tehran, Iran

Abstract

Received : Oct 2011
Accepted : Jan 2012

* Corresponding author:
Yazdanparast SA;

E -mail:
Syazdanparast@tums.ac.ir

Background and Aim: Candida species are among the most common causes
of opportunistic fungal diseases. Among Candida species, Candida albicans is
responsible for most infections. Having many strains, C.albicans is highly
polymorph. C. dubliniensis is very similar to albicans species both morphologically
and physiologically. For an infection to occur, cell wall proteins play an important
role as they enable yeasts to adhere to host cells and begin pathogenesis. Therefore,
we decided to extract these proteins and examine them through molecular methods
of protein analysis. Finally we came up with the idea of a modified staining in our
analysis.

Materials and Methods: Initially cell wall proteins of two C. albicansstrains
(CBS 562 & PTCC6027) and one C. dubliniensis strain (CBS 7987) were extracted
by using a solution of beta-mercaptoethanol and ammonium carbonate. After
dialysis, SDS gel electrophoresis was performed on the protein extract. Bands were
then visualized by using three different staining methods among which one method
was modified by us.

Results: By using Coomassie Brilliant Blue staining method, proteins with
molecular weight of 42, 66.2 and 200 kDa were detected. By using Silver staining
method, proteins with molecular weight of 21.5, 28.5 and 37 kDa were detected.
However, using combined staining methods visualized more bands resulting
improved detection.

Coneclusion: To answer many questions about fungal diseases, fungi cell wall
proteins are necessary to be examined. A simple method to enhance such molecular
studies is the use of a modified staining method that combines both Coomassie
Brilliant Blue and Silver staining.

Key words: Candida Albicans, C.Dubliniensis, Protein Extraction, SDS- PAGE
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