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SUMMARY 

In Ihe presenl paper Il'e OJw~\-'zed Ihe proleins 
FOIII the cell Il'alls (!/' :: slmins o/, Paracoccidioides 
brasíliclIsis (pbHC-PE o/'/(I Ph 18) underyensl-phase, The 
proteins Il'ere exlmcled hy Ihree d!!ferclJI lIIe/hod\' amI 
lI'ere sludied b,\-' eleclJ'Opl/(}resis Sf)S-/'. '¡ GE. ReslIlls (!/' 
pro(¡lesFolII Ihe 111'0 sludicd s/mins Il 'ere differenl 0110-

Il'ing IhelJl lo be used as chelllolaxonolllic IIIm-ker, 7'l1e 
IransitOJ:v secrelion ofj)J'(i1ein gp -13 Ihmllgh /he cellll'al/ 

of bolh P. brasiliellsis slrains 11'OS ohscn.'ed 

lNTRODUCTION 

Paracoccidioides brasiliellsis is a thcrmally 
climorphic pathogcnic fllngus , ",hich is thc rcsponsiblc 
agent for paracocciclioiclom)'cosis. a clccp systcmic myco­
sis occurring in Latin Amcrica (X. ll). 2-1-) , It clc\ 'clops into 
aycast phasc at 37° C, \\'hilcat 2:)0 C gro\\'s asa m)'celial 
(6, 7.8, 22, 28). Thc tCl11pCralllrc inclllcccl a cliffcrcntiation 
proccss rcaclily rc\'crsiblc al1CI cell \\all polysaccharie!e 

RESUMEN 

En el presenle Imbajo se analizaron las proteí­
nas e/e la pared celulOJ' de :: cepas de Partlcoccidioides 
brasiliellsis en fase lel'adllr!/'orllle (PbflC-PE y Pb 18), 
Las proleinas flleron exImidas por tres d!/,erentes II/éto­

dos y estlle/iae/as por elecln!!,óresis SDS-PAGE. Los 
resullodo.\' de los IJeI/lles de las dos cepas .fi/eron d!/,eren­
leS. perllliliendo la posibilidad de Sil liSO COII/O marcado­
re',I' (illillliolaxonólllicos, Se obserl'ó lino secreción {¡'ansi­
loria de la pro/eina gp 43 a través de la pared cellllar de 
las cepas de P. brasiliellsis. 

composition bctwcen the cell types (9, 10), The yeast cell 
",al I polysaccharie!c is mainly composccl of a high content 
ofalpha-l , J-glucan (l)5'X,) ane! a small amount ofalkali­
insolllblchcta- L J-glllcan (5%), The oppositc is observecl 
for thc mycclial phasc ane! thc contcnt ofchitin is about the 
samc to both climorphic statcs (6 , 29), The protein content 
ofthc P. bmsiliclIsis ccll wall , rcpresents 24-41 % and 18-
27% ofthc m)'cclial ane! ycast phasc, respccti"cly (13 , 25), 

* Corrcsponcling AlIthor: Dr. G. M , Campos-Tak;lki. Uni\'crsie!;lclc Católica elc Pcrnalllbuco, RlIa e!c Principc, 546 Boa Vista, 
Recifc, Pcrnalllbuco. BRASILCEP SO()SO-l)On 
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This paper reporls melhods for lhe solllbili/,alion 
of P. brasiliellsis cell ",a 11 proleins by delergenls. enzymalic 
digeslion, and lheir analyses on SDS-PAGE, 

MATERIALS AND METHODS 

Stnlins, mcdium, alld growth eOllditiollS: P. 
brasi/iellsis slrains Pb 18 and PbHC-PE lIsed inlhis work 
",ere isolaled allhe Clinical Hospilal orthe Federal Uni\u­
silyo[Pernambuco, Bral.il (PbHC-PE) ancl oblainecl from 
Dr. Aparecida Resende colleclion. Fecleral Uni\ 'ersily of 
Minas Gerais, Bral.iI. TheeellsweregrO\n1 in SABHI (Saboll­
raud, brain hearl infllsion) meclium. modi fieel by adding 1 (% 
ofye~sl exlracl alld shaked al200 rpm,al ]6° C for 10 days, 

Extraetion and pu rilicatioll (11' lhc ccll milis: Cells 
\Vere ",ashed five limes ",ilh clislillcd waler.l\rice wilh 10 
mMTris-HCI bllffer(pH 7) conlaining I mM phenyl melhyl 
sulphonyl fluoride (PMSF). Cells were broken \rilh glass 
beads( 425-600 mm) by shaking li\ 'e limes in \'orte:-.: mi:-.:er [or 
30 s. The cell fragmenls were collecleel by cenlrifugalion 
(l800 g) for 10 min. resuspenclecl inlhe same buffer and 
cenlrifuged once more, 

The cells \Vere sonicaied20 KHz. for 15 min. in a 
cold balh. l\\'ice. and washed fi\ 'elinles wilh lO mM Tris-HCI 
buffer, pH 7, conlaining 1 mM ofPMSF. The walls obl:lÍnecl 
werepurified, lhe purily "",1 S confirmed by lhe lransmission 
electron microscopy accorcling lo the melhod deseribed by 
Campos-Takaki (4, 5), 

The proteins \Vere solubilized as follo\\'s: 
Mcthod 1. 
The method clescribcd by Paslor el al. (20) moeli liecl 

as follo",s : 
a) P.·c-trcatmcnt. TOlal cells ancl cell milis were 

inilia\Jy pre-lrealed wilh 100 mMTris-HCl, pH X. conlaining 
5mMDL-dilhiolreilol and5mM EDTA for]Olllin:1l28°C. 

h) SDS trcatmcllt. The cells allCl cell walls \rere 
lhen cenl rifuged al 1, SOO xg for 10 111 i na ndl realed wi 1 h 2'% 
SDS prepared in lO mM Tris-HCI buffer.pH 7. al)OO°C 
for 5 mi n. 

e) Z~'molasc trcatmcllt- The cells and cell walls 
",ere again cenlrifugaled al UWO:-.:g ror 10 min and lhe 
residual fraclion ",as lrealed \\'i lh 2 mglml Zylllolase (Sigllla 
Chemical Co.), p repa red in 10 111M Tris-HCI buffer. pH 7. for 
3h al 28° C. Ammonium sulfale ",as aelded lo lhe super­
nalanl of each Irealmenl ofllle lolal cells unlil (¡()'y',and <)0% 
of saluralion ",ere achie\ 'ecl in oreler lo recO\'er lhe solu­
bilized proleins. 

Mcthod2. 
The lIIelhod ",as deseribecl by Herrero el al. (12) 

modilied as follo",s: The \\'alls ",ere i nil iaHy pre-Ire:lled wi 111 
100 mM Tris-HCL pH 8, conlaining5 mM DL-dilhio-lreilol 
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anel5 111M EDT A, for 30 min al 28° C. The ",allswere lhen 
cenlrifugeel and trealed ",ilh z)'molase (2mglml in 10 111M 
Tris-HCI buffer pH 7) for 3h al 36° C. 

Mcthod3. 
Modified afler Kobayashi el al. (14) , Cell wall 

proleins ",ere oblained by zymolase lrealmenl of lhe P. 
hrasi/iellsis eells in oSlllolical slabilized bufffer. The cells 
",erepre-lrealed \\'ilh 100 mMTris-HCI bufferpH8, conlaining 
5 111M EDTA and5 111M OL-dilhiolreilol for 30 minal28° C. 
Subsequently, 1 he cell ",a lis were washed 4 times ",ith 0, 67 
mM pOlassium phosphale buffer, pH 7, 5. conlaining 1,5 M 
sorbiloL lhen incubaled in shaker ",ilh z)'molase (2mg/ml) 
inlhes:Jlllebuffer for5h al ]6°C. Afler",arcls, lhe preparalion 
wascenlrifuged al 10.000 xg. for 10 min, ancllhe superIlalanl 
\ras kepl for prolein delerIllinalion . 

The eleclrophoresis of lhe proleins oblained 
aceorcling lO lhe lhree procedures described above \Vas 
earricd Oul in polyacrylamida gel horizonlal flalbed syslem 
as deseribcd by Laelllmli (15). 

The prolein conlenls ",ere eslablished according 
lo Lo",ry el al. (16). using bovinc serulll albulllin as slan­
dard, 

RESULTS 

The lIIelhodproposed by Paslorel (¡1.(20), modilied 
in lhis ",ork (Melhod 1) showed lo be lhe mosl efficienllo 

'exlrael proleins fromlhe P. brasiliellsis, as il can be seen 
in Table 1.2 and] . Theamounl ofprolein exlracled fromlhe 
slrain PblX according 10Melhod 1 sho",ed lo be similar in 
aH lreallllenls, Onllle olller lIand, lhe SOS lrealmenl did nol 
presenllhe same performance forlhe prolein solubiliza lion 
of lhe PbHC-PE slrain. Tablc 1 also sho",s lhal lhe besl 
prolei n precipilalion ",as achie\ 'ed ",il h <)0'% of ammoniulll 
sulfale saluralion. e.\cepl for lhe SDS slep. Howe"er. the 
SDS superna la nI (Melhod 1) proleins fromlhe isolaled cell 
",alls ofbolh slrains \\as lhe besl (Table 2). 

Se\'en banels \lúe oblained inlhe c1eclrophoresis 
in prolei n profi le ofbol h 51 rai ns usi ng any oflhe lreatmenls 
leslecl frolll appear 1II0Iecular",eigllls4X, 42 , 34, 29, 21 ancl 
16 (Figures 1 Al)' 

Olher\\'ise. lhe fraclions precipilaled wilh 
all1l11oniulII sulf¡lle60'X,and <)0% sho\\'ed similar results lo 
PbHC-PEanclPb IX(Table 1). 

The c1eclropllorelic profilcs indicaled bands frOlll 
66 lo 12 kDa (Figure I AJ The isolaled cell \\alls proleins 
from PbHC-PE anel Pb IX sho",ecl bancls ",ilh 66 kOa , 45 
kDa. 41 kDa.] 7 kDa 26 kDa. 24 kDa. and 14 kDa, excepl lhe 
4] kDa band \\'hieh oecurred only on lhe PbHC-PE slrain 
(Tables 2 and Figure 2 A). I nlhe laslmelhodology applied 
banel \\i lh 1II0leeub r \\eighl siJlli lar lo 21 kDa was idenlified 
(Table] aJICI Figure 2 C), 
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Tahlc 1. 

Protein conccnt ration of P. h/'lIsilie/lsis ycast cell cxt raclsohtaincd h~· Mcthod 1. 

Protein contcnt ('~.) 

SlIpernatant 

TREATMENT 
PhHC-PE Phl8 

Prc-lralmcnl .t 1.5 l.t.5 

SDS ~.5 2(>A 

Zymolase .t'J.O WI 

Mcthod 1. Pastorct al. (21) nm<lifie<l. 

Tahlc 2. 
Protcin conccntration of P. h/'lIsilie/lsis cell wall 

cxtraclssolllhilized hy Mcthod 1 

Proleinconlenl ('X.) 

TREATMENT PhHC-PE PhlS 

Prc-Ircalmcnl 2.9 2,5 

SDS 2% 1.S l .) 

Zymolasc lA 1..1 

Mcthod 1, Pastor ct al. (21) 

Tahk 3. 

Protein concen t rat ion of P. hrasiliL'/lsi.H.'xtracts 
solllhilil.l'd hy IVletho<l2 and 3 

Prolcin conlent (%) 

Strains Method2 l\"Il't hod 3 

Prc-Iratmcnt Zylllnolasc PhllC-PE 

, 
PhIIC-PE ",,2 I,·l 1,3 

Ph18 ""O 1,0 1,2 

Mcthod 2: Hcrrcro ct al. l <)S7 (12), 1Il0dified. 
Mcthod 3: Kohayashi el al. I <)iU (U), lIlodified. 

, 

Thc c:\lraclion or prolcins or cclls \\·alls rrom lhc 
wholc ccll shO\\ccl low Ic\·c1 of prolcin ancl ballcls \\"ilh 
n kDa. 38 kDa . .t5 kDa. allCl .tx kDa (Tablc l . Figllrc 2 B 
ancl C). 

Prccipi tatcd with a IIllllon ill 111 sulfatc 

PhHC-PE Phl8 
(,()'x. ()O'x. (,(j'Y.. 90% 

IlU2 22.28 U)g 25,52 

O.l8 13.W> 23 ,~5 9.12 

8,97 27. IX X.ÓX 18,9.t 

DISClISSIQN 

Rccclllly. lhcrc has bcen ¿Jll increase in research of 
Ihc biochcl1lislry. physiology. ancl l1lcchanisl11 of 
palhogcllicily\\·ilh lhc pllrposc ofclllciclaling lhe responses 
on hc inrCC1CcI hosl ( I (l. 17. 18. 21. 23, 2.t. 25). The cell wall 
has bccn rccognizccI in 11l0lccll!;Jr sluclies as lhc lirsl stcp 

conccming hosl-parasilc relalionships (21.24.25, 28). 

Tl íc lilcraturc sllggCSlccllhc cell wall slruclures 
ancllhcir inllllcnce in host parasilisl11 process as fo11 o""s: 
protcins. glycoprolcins. carbohyclrales, ancllipicls (16, 17. 
20.2:1) . Onlhc olhcr hanc!. lhc clcclrophoresis applicd lo 
rungal proleins has rccei\'ccll1luch altcnlion in last ycars 
(11. l.t. 2(l . 27) . Thc e1cclrophorcsis has no\\· bccn applicd 
lo Illclllbcrs of c\·cry major of lhc fungi (27). ancl lhe 
tcchniC] IIC is an al tClllp to unclcrsla nd bcllcr lhc ta:\onolllic 

rcl;Ilionship ororganislll (1). 

Thc Paslor el al. (20) mclhocl. mocliliccllllilizing 
\\"holc cclls of P. h/'lIsilie/lsis sho\\·ccl protci ns 1 ha n dcscri­
becl by Hcrrcro el al. (12) mclhocl-SDS. which solubilizcs 
1css prolcins lhan prc-Ircéllmcnl ancl/.ymolasc. lhough. The 
clcclrophorctic pallcrns showccl cliscrccl bancls in bOlh 
sa Illplcs. aftcr a mllloni IIIll sul ralc precipital ion. 

011 inlacl cclls zylllolasc lrcalmcnls rclcascd lo", 
1c\.e1 ofprolcins allCl showccl four bancls in PbHC-PE and 
lhrcc bancls ili Pb 18. Thc prcscncc ofa bancl.tl kDa may bc 
lransilory al lhc localion beforc bcing inlcgralcd inlo 
c:\lracclllllar mClabolilt . This \\"oulcl c:\plainlhc observa-
. ! . . 

llon suggcslccllhal.tl kDa band IS sccrclccllo lhc Illcdllllll 
(2.3). 

Thc isolalccl \\";Hls shO\\"ccllcss prolcins aftcr prc­
IrC;11lllcnl in bOlh samplcs by lhc Illclhocl Illocliliccl by 
Hcrrcro el al. , (12) Illclhod 2. Thc ycasl fOrIll of P. 
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Figure 1: Elcclrophorcsis profilc in SDS-PAGEofproleins 
obtained by Method 1 from cellular exlracl of P. brasiliellsis 
PbHC-PE (A) Pb 18 (8) salllples. Al : 1 - Fraction obtaincd 
afierpre-lrealmenl ; 2 -Fraclion solubili /.ed \\ith 2%SDS; 3 
- Fraction solubili zed· witll zymolase. A2 : supernalant 
oblained wlth 60 and 9(\'%of éllllmoniulll sulfate precipila­
tion, 1-2 -Fraction oblained after pre-lreallllent: 3 - Fraclion 
solubilized by zymolase. 

brasiliensissurface exhibiled, eigllt bands in PbHC-PE and 
sixbands in Pb 18. Similarproteins oftlle 21 kDa \\"CJ"edetec­
ted in bolh samples, and lhe pI'oteins ofthe -D kDa occurs 
in PbHC-PE. This molcclllc probably corresponds to 
glycoprolein orihe -+3 kDa. in ils route ofsecretion. across 
the ccll wall. 

Thc lranslocalion of prolcins across tlle "esiclc 
l11cmbranes has been ob~er\"ed in cell - fr~c syslellls foryeast 
and higher eukaryotes proteins. 
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Figure 2. SDS-PAGE profileofproleins solllbilized by 
melllod 1 (1), Melllod 2 (2) and Melhod 3 (3) from cell 
walls of P. brasiliellsis PbHC-PE (A) and Pb 18 (8), and 
standards (C). 

Rcsults described in lhis papcf, thcrcforc, sho\V 
that Ihe c1cctrophorctic pallern oftlle p!"oteins in ycast cell 
\yallof P. brasi/iellsis and thegp-D transitory extracellu­
lar antigcns lhro\\' oul oflhe wall 
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