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SUMMARY

In the present paper we analvzed the proteins
Jrom the cell walls of 2 strains of Paracoccidioides
brasiliensis (PhIHC-PIE and Ph 18) under veast-phase . The
proteins were extracted by three different methods and
were studied by electrophoresis SDS-PAGIE. Results of
profiles from the two studied strains were different allo-
wing them to be used as chemotaxonomic marker. The
transitory secretion of protein gp 43 through the cell wall

of both P. brasiliensis strains was observed.

INTRODUCTION

Paracoccidioides brasiliensis is a thermally
dimorphic pathogenic fungus, which is the responsible
agent for paracoccidioidomycosis. a decp sysicnic myco-
sisoccurring in Latin America (8. 19. 24). Itdevelopsinto
aycast phasc at 37° C, whilcat 23°C grows asa mycclial
(6.7.8.22,28). The temperaturc induced a diffcrentiation
process rcadily reversible and cell wall polysaccharide

RESUMEN

En el presente trabajo se analizaron las profei-
nas de la pared celular de 2 cepas de Paracoccidioides
brasiliensis en fase levaduriforme (PbHC-PE y Ph 18).
Las proteinas fueron extraidas por tres diferentes méto-
dos v estudiadas  por electroforesis SDS-PAGE. Los
resullados de los perfiles de las dos cepas fueron diferen-
tes, .permitiendo la posibilidad de su uso como marcacdo-
res quimiotaxonomicos. Se observo una secrecion transi-
toria de la proteina gp 43 a través de la pared celular de
las cepas de P. brasiliensis.

composition between the cell types (9, 10). The yeast cell
wall polysaccharide is mainly composcd of a high content
of alpha-1. 3-glucan (95%) and a small amount of alkali-
insoluble beta-1. 3-glucan (5%). The opposiltc is observed
for the mycelial phase and the content of chitin is about the
same (o both dimorphic states (6, 29). The protein content
of the P. brasiliensis ccll wall, represents 24-41% and 18-
27% of the mycclial and yeast phasc, respectively (13, 25).
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This paper reports methods for the solubilization
of P. brasiliensis ccll wall protcins by detergents. cnzymatic
digestion, and their analyses on SDS-PAGE.

- MATERIALS AND METHODS

Strains, medium, and growth conditions: P.
brasiliensis strains Pb 18 and PbHC-PE uscd in this work
wereisolated at the Clinical Hospital ofthe Federal Univer-
sity of Pernambuco. Brazil (PbHC-PE) and obtained from
Dr. Aparccida Resende collection. Federal University of
Minas Gerais. Brazil. Thecells were grown in SABHI (Sabou-
raud, brain heart infusion) medium. modificd by adding 1%
ofyeast extract and shaked at 200 rpmat 36° C for 10 days.

Extraction and purificationof the cellwalls: Cells
were washed five times with distilled water, twice with 10
mM Tris-HCIbufler (pH 7) containing 1 mM phenyl methyl
sulphonyl fluoride (PMSF). Cells werc broken with glass
beads(425-600 mm)by shaking five timesin vortex mixcr for
30 s. The cell fragments were collected by centrifugation
(1800 g) for 10 min. resuspended in the same buffer and
centrifuged once more.

The cells were sonicaied 20 KHz for 15 min, ina
cold bath. twice. and washed fivetimes with 10 mM Tris-HCl
buffer, pH 7. containing | mM of PMSF. The walls obtained
were purificd, the purity wasconfirmed by the transmission
electron microscopy according to the method described by
Campos-Takaki(4.5).

The protcins were solubilized as follows:

Method 1.

Themethod described by Pastor et al. (20)modificd
as follows:

a) Pre-treatment. Total cellsand cell wallswere
initially pre-treated with 100 mM Tris-HCI. pH 8. containing
SmMDL-dithiotreitol and SmM EDTA for30minat28°C.

b) SDS treatment. The cells and cell walls were
thencentrifuged at 1.800 xg for 10 minand treated with 2%
SDS prepared in 10 mM Tris-HCI buffer. pH 7. at 100° C
for5 min.

¢) Zymolase treatment- The cells and cell walls
were again centrifugated at 1.800 xg for 10 min and the
residual fraction was treated with 2 mg/ml Zymolasc (Sigma
Chemical Co.). preparcdin 10 mM Tris-HClbufTer.pH 7. for
3h at 28° C. Ammonium sulfate was added to the super-
natantof cach trcatmentof the total cells until 60%and 90%
of saturation were achicved inorder (o recover the solu-
bilized proleins.

Method 2.

The method was described by Herrero er al. (12)
modificdas follows: The walls were initially pre-treated with
100mM Tris-HCL. pH 8. containing > mM DL-dithio-treitol
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and>mM EDTA, for30 minat 28° C. The wallswere then
centrifuged and treated with zymolase (2mg/mlin 10 mM
Tris-HCI bulfer pH 7) for 3h at 36° C.

Mecthod 3.

Modificd afler Kobayashi e al. (14). Cell wall
protcins were obtained by zymolase treatment of the P.
brasiliensis cclls in osmotical stabilized bufffer. The cells
werepre-trcated with 100 mM Tris-HC I bufferpH 8, containing
SmM EDTA and5 mM DL-dithiotreitol for 30 minat28°C.
Subscquently, thecell wallswere washed 4 times with0, 67
mM potassium phosphatcbuffer, pH 7. 5. containing 1,5M
sorbitol. then incubated in shaker with zymolasc (2mg/ml)
inthesamebulfer for3hat36°C. Aftenwards. the preparation
wascentrifuged at 10.000 xg. for 10 min, and the supernatant
was keplt for protein determination.

The clectrophoresis of the protcins obtained
according to the three procedurcs described above was
carricd out in polyacrylamida gel horizontal flatbed system
as described by Lacmmli (15).

The protcin contents werc cstablished according
to Lowry ¢r al. (16). using bovine scrum albumin as stan-
dard.

RESULTS

The method proposed by Pastorer al.(20), modificd
in this work (Mecthod 1) showed to be the most cfficient to
extract proteins from the P. brasiliensis, as it can be scen
inTablc 1.2 and 3. Theamount of protein extracted from the
strain PbI8 according to Mcthod | showed to be similar in
all treatments. Onthe other hand, the SDS treatmentdid not
present the same performance for the protein solubilization
of the PbHC-PE strain. Table 1 also shows that the best
protein precipitation wasachieved with 90% of ammonium
sulfate saturation. exceplt for the SDS step. However. the
SDS supernatant (Mcthod 1) proteins from the isolated cell
walls of both strains was the best (Tablc 2).

Sevenbands were obtained in the clectrophoresis
inprotecin profilcof both strains using any of the treatments
tested from appear molecularweights48, 42,34,29,21and
16 (Figurcs 1 A)).

Otherwise. the fractions precipitated with
ammonium sulfate 60% and 90% showed similar resultsto
PbHC-PE and Pb 18 (Table 1).

The clectrophoretic profiles indicated bands from
66 lo 12 kDa (Figurc 1 A,). The isolated cell walls proteins
from PbHC-PE and Pb 18 showed bands with66kDa . 45
kDa.41kDa.37kDa26 kDa.24 kDa. and 14kDa, except the
43 kDa band which occurred only on thec PbHC-PE strain
(Tables 2 and Figure 2 A). In the last methodology applicd
band with molccularweightsimilarto2 1 kDawas identificd
(Table 3 and Figurc 2 C).
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Table 1.
Protein concentration of P. brasiliensis yeasteell extractsobtained by Method 1.
Protein content (%)
Supernatant Precipitated withammonium sulfate
TREATMENT PbHC-PE Phi18
POHC-PE Phi18 % 2% 0% 9%
Pre-tratment 415 345 10.32 2228 13.38 25,52
SDS 5 204 0.38 13.86 2395 9.12
Zymolasc 49.0 39.1 8.97 2718 8.68 18,94
Method 1. Pastoret al. (21) modified.
Table 2. DISCUSSION

Protein concentration of P. brasiliensis cell wall
extractssolubilized by Method 1

Protein content (%)

TREATMENT PHHC-PE Pb 18
Pre-trcatment 2.9 25
SDS 2% 3.5 35
Zymolasc 14 1.3

Method 1, Pastoretal. (21)
Table 3.

Protein concentration of P. brasiliensis extracts
solubilized by Method 2and 3

Proteincontent (%)
Strains Method 2 Method 3
Pre-tratment  Zymnolase | PblIC-PE
PhHC-PE 4,2 1,4 1,3
Pb 18 4,0 1,0 1,2

Method 2: Herrero et al. 1987 (12), modilied.
Method 3: Kobayashictal. 1984 (14), modificd.

The extraction of protcins of cclls walls from the
wholc cell showed low level of protein and bands with
23kDa. 38kDa. 4+5kDa.and 48 kDa (Table 3. Figurc2 B
and C).

Recently. there hasbeen anincreasce in rescarch of
the biochcmistry. physiology. and mechanism of
pathogenicity with the purpose of clucidating the responscs
ofthecinfected host (10, 17.18.21.23.24.25). Thecell wall
has been recognized in molecular studics as the first step

concerning host-parasite rclationships (21. 24.25, 28).

The literature suggested the cell wall structures
and their influence in host parasitism process as [ollows:
proteins. glycoprotcins. carbohydrates, and lipids (16. 17.
20. 23). On (he other hand. the clectrophoresis applicd to
fungal proteins has reccived much attention in last ycars
(11.14.26.27). The clectrophoresis has now been applicd
to members of cvery major of the fungi (27). and the
techniqueisanattemp to understand betterthe taxonomic

relationship oforganism(1).

The Pastor ef al. (20) method. modificd utilizing
wholecellsof P. hrasiliensis showed protcins than descri-
bed by Herrero ef al. (12) method-SDS. which solubilizes
less proteins than pre-treatmentand zymolase. though. The
clectrophoretic patterns showed discreet bands in both
samples. afterammonium sulfate precipitation.

On intact cells zvmolase treatments relcased low
level of proteins and showed four bands in PboHC-PE and
threebandsinPb I8. The presence ofa band 43 kDa may be
transitory at the location before being integrated into
extracellular metabolite. This would explain the observa-
tion suggested that 43 kDa band is scereted to the medium
(2.3).

The isolated walls showed less protcins after pre-
treatment in both samples by the mcthod modified by
Herrero et al., (12) method 2. The ycast form of P.

119



Paracoccidioides brasiliensis - G. M. Campos-Takaki et al.

Figure 1: Elcctrophoresis profilc in SDS-PAGE of prolcins
obtained byMethod 1 from cellularextractol P. brasilicnsis
PbHC-PE (A)Pb 18 (B) samplcs. Al: | -Fraction obtained
afier pre-trcatment; 2 - Fraction solubilized with2%SDS; 3
- Fraction solubilized- with zymolasc. A2: supcrnatant
obtained with 60 and 90%of ammoniumsulfatc precipita-
tion, 1-2 -Fraction obtained aficr pre-treatment; 3 - Fraction
solubilized by zymolase.

Figure 2. SDS-PAGE profilc ol protcins solubilized by
mcthod 1 (1). Mcthod 2 (2) and Mcthod 3 (3) from cell
walls of P. brasiliensis POHC-PE (A) and Pb 18 (B), and
standards (C).

brasiliensissurfacc cxhibited cight bands in PbHC-PE and
sixbandsin Pb 18. Similarprotcinsofthe2 | kDa were detec-
ted in both samples. and the protcins of the 43 kDa occurs
in PbHC-PE. This molccule probably corrcsponds to
glycoprotcin of the 43 kDa. in its routc of sccretion. across
theeell wall. :

The translocation of protcins across the vesicle
membrancs has becnobserved in cell-frec systems for ycast
and higher cukaryolcs protcins. v
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Results described in this paper. therefore, show
that the clectrophoretic pattern of the proteins in yeast cell

wallofl P. brasiliensis and the gp43 transitory extracellu-
lar antigens throw out of the wall
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