CHAPTER 4

MATERIALS AND METHODS

Study groups \’ ,
\\,\ //z
1 Five sera from caadl ents whose hemocultures were

positive for C. albica
Chulalongkorn Mem
HIV — infection but ¢

ology laboratory of King

underfying disease was not

2 Fifteen se — infected candidiasis patients (HOC)
obtained from Myco _ .' in ngkorn Memorial Hospital
' han Phanuphak., M.D., Ph.D.
The inclusion criteria for wer ' antibody positive 2) CD4"

— lymphocyte counts < 200-@;:];]@r mn

e 1'.-*{.-

Candida in the oﬁ! cavity. The lesion ws

white patch lesion with isolated

as oral candidiasis by

wab was collected and
cudohyphae ﬂ KOH - preparation. The

confirmed for blasthnldla and/or
specimen was culturedsand identified.

ﬂ‘lJEJ’J‘YlEm‘EWEJ']ﬂ‘ﬁ

3 sera from health* individuals g'rom students (beMedlcal Faculty
ﬁﬁlﬁx )ﬁ%qzl Neﬁq ?o?ﬁ)'%e&l collection in
Mycology laboratory King Chulalongkorn Memorial Hospital) were also

carried out as control groups for IgG antibody determination.

4 Nine sera of other fungal infection patients from Mycology laboratory
of King Chulalongkorn Memorial Hospital were studied. There were one case
of pythiosis, one case of chromoblastomycosis, two cases of cryptococcosis,

two cases of penicillosis and three cases of aspergillosis.
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Specimen collection

Five millilitres of whole blood were collected by venepuncture. Then,
cach srum was separated by centrifugation and kept for enzyme - linked

immunosorbent assay (ELISA) and Western blotting experiment. All sera were
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aliquots and stored at -20° C until
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B)\\Ktsed for preparation of
] | provided by Dr. Toshio Kanbe,
Laboratory of MedicalV ; itute for Disease Mechanism and
Control, Nagoya Universi ‘ fedi agoya, Japan. In brief, the

stationary phase cells of : 7 in deionized water and then

in 0.1 M disodium ethylene i , PH 7.5. The pellet
was suspended and extracted 11135’3&4 2 aptoethanol in0.1M Na3EDTA pH
9.0, for 30 minutes @t 21~ M ’M&% g The extract was dialysed
against deionized _:;—___:.___-rf...:: ------- ppeared. The deionized
water was then changed one more time a pCC : dialysis was proceeded for

another 4 -6 hrs . The dlalysate was lyophlllzed and referred as the 2 — ME extract.

The 2 — @P 8 y‘m‘?m ﬂrm omatography on a
concanavalin agaros milligrams of 2 - ME was
dissolv ﬂi m ium Chloride
(NaClﬁﬁ Fiiép}aﬁi ﬁiﬁ)g ngj)’x‘f' »Japan) column

(20 by 1 0 mm). The column was then washed with 200 ml PBS (20 ml/h) until the
Aze0 and Ajsp of the eluted fractions (5 ml/fraction) were negligible. The total PBS
was pooled and referred as Mannoprotein antigen (or phosphomannoprotein
antigen). It was dialysed against deionized water at 5 — 8°C, lyophilyzed and kept
at 10°C until used (143).
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Enzyme — linked immunosorbent assay (ELISA)

The indirect ELISA with peroxidase system was performed (144). One
hundred microliters (ul) of the optimal concentration of mannoprotein antigen in
coating buffer were coated on each microtiter well plate (Nunc-immuno module,
incubated at 37°C for 2 hrs. The plate
n 20 then incubated with 150 pul of

Nalge Nunc International, Denmark)

albumm Sigma, U.S., lot

129H0913) in PBS pltw After blocking reaction, the
antigen was again washedewith five ti * X PBS plus tween 20. One hundred

was washed with five times o

2% bovine serum albumi

five times washing, 100 pl* : dipheny fiamine substrate (Dako, Denmark) in
'-;q-—‘ -
citric acid with 30% H,0, wasja}ﬁ;d. :' ibated at room temperature in dark for
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10 minutes. Finall ,:}he reaction was stopy ﬁ f 4 N Sulfuric acid. The
lisa system reader model

absorbance at 492 wavelenght

311.CO (Organon Telglka Belgi

candidiasis patients were  performed parallgly in each experiment to evaluate the
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Rabbit anti — human IgG conjugated

horseradish peroxidase

Diluted serum

Microtiter well ——p

Procedure of sodi —L : 'i;;,,i"' ate polyacrylamide gel

15, PAG@.

mannoprotein antigen %nd electrophoretic transfemng of proteins from the gel

to 1mmobllorﬁmﬂrﬂq%ﬂwﬂ W‘Aﬂa’rﬁﬂg&mom of the method

described by kaemmi (1
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incorporate air was prepared. Immediately, the gel was pipetted into the

B)e protein molecule from

prepared glass plate sandwich to a height of 6 cm., and was carefully
overlayed with isobutanol after pouring to give a smooth interface after
polymerization. Then, the gel was solidified for 45 minutes at room temperature.
After gel polymerization, the overlay isobutanol was aspirated and the gel

surface was washed with distilled water until clear of isobutanol.
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The 4% stacking acrylamide gel was prepared. The comb was placed
between the glass plate — sandwich and the gel solution was added immediately
to the top of the glass plate for 20 mintues at room temperature. After
polymerization, the comb was removed by gently pulling in a vertical direction.
Then, the wells were washed with electrophoretic buffer and any small fragments
of polyacrylamide gel and unpolymerized monomers were removed. Thereafter,
the glass plate — sandwich was |
II cell, Bio - Rad, U S.). Th clectrophotelic biif
The one hundred andecght 5 of " annoprotein  antigen (protein
concentration = 14.28 ug/ml) _g it : marker (Prestained SDS —
PAGE Standards, Brog :/ dRa Ni61=0318) were: Joudisd
and the gel was elg ‘ It of 100 volts (Power
supply model 200/2.0, Bio —
marker dye appeared mne:

completed, the 'gel art was stained with 0.25%

Coommassie brilliant blue § angf ned, with destaining solution. The other

R)

Coomassie  brilliant blue R: After electrophoresis or

elecuophoreuﬂaﬂ,% &ng%&l\m ﬁ an g‘ﬂ ﬁmon for 40 minutes

and then stam& 20 minutes in Q:25% Coomﬁle brilliant blue R (Coomassie
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the gel fgvas destained until the destaining solution was clear. The destaining

reaction was stoped by adding distilled water.
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Blotting

Following electrophoresis, the gel was equilibrated in the blotting buffer.
The immobilon membrane (Millipore) was wet for thirty seconds in absolute
methanol (Methanol, analytical grade, ACS. Scharlau, Spain.Me 0316.). Later, the
membrane was soaked in the blg - ing buffer less than 5 minutes. This step

i)

pieces of filter pad were So "f"-._:_' i bl

was important to insure prof ‘, . protein to the membrane. Two

After equilibration, one of
the soaked filter pad was placed o'.the ad_of the blotting machine (Trans —
Blot SD Semi — Dry, Bio ’40) and a piece of saturated
immobilon membrane / / x\ of the pad (Figure 8A). The
equilibrated gel was gently e membrane and fi inally,
another equilibrated filter l gently, \\ on

8B). This process pdﬁ' au‘ bubbles.  After completing the
sandwich, the semidry tah overed With tts Jid (Figure $C). Electrophoretic
Transfer Cell was perfo : d‘ ¢ A (Power Pac200, Bio — Rad, U.S.) for 45

was removed and air dried less than

he top of the gel (Figure

3 hours at room te ko _fj“f obilon membrane was
kept at 4°C in a g;‘-,zT——‘, Y
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// 8. To transfer protein from gel to

4 gg membrane by using Electrophoretic
‘TransferoCell (Bio — Rad, US.)
A the Semii~ dry blot machine.

\i B : expelling. air — bubble.
g -
. C: closing, the system.

ant non — fat milk powder,

i o

Mission milk) in lxﬁ%S pH 7.5 with 0.05% TweeﬂO and shaked for 1 h. at
room temper i m overnight with two
concentrationﬁ m-ﬂ m dzl'r’] ﬂqtﬁre from ELISA and
diluted 2 fold dllutlon less than abbve. Thereafter, the strip wad 4 times washed
in 15 ] 5 3 B 73 b e i Fme nd e
incubated with the optimal dilution of peroxidase conjugated rabbit anti — human
IgG (Dako, Denmark, Code no. P 0214), shaked for 2 hrs. at room temperature

and then washed as above. The excess unbound antiserum conjugated was

each strip was bloc in 3% non — fat

washed.

After washing, the strip was soaked in a mixture of substrate [3, 3' —
Diaminobenzidine (3,3',4,4' — Tetraaminobipheny]l) Tetrahydrochloride, Sigma., U.S.,
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lot 94H3677.] and 30% H,0,. Furthermore, it was incubated at room
temperature (in the dark) for 30 minutes. The reaction was stopped by rinsing
with distilled water. The membrane was dried and stored in dark to prevent

fading of the pattern prior to photograph.

Procedure for staining of immobilon membrane (amido

black) '
After transferrin tted i ! embrane was stained for 10
mintues in amido bbc:’sym? an mﬁ@ with destaining solution

until background turned

In this study, A (Amercham pharmacia biotech,
code n0.17-5079-01; 7
brief, pooled serum w ug| micion filter. The column was
buffer (0.02 ™M Sodium
phosphate, p. m lumn was washed
apprommatelyﬁf ﬁ Mﬁﬁmﬁ remove unbound
contaminants untll the Az (by Bio — Rad SmartSpec spectrophiotometer, Bio —
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release ‘bound material. Later, IgG was eluted with 5 column volumes of

equilibrated with column volumes of binding

elution buffer (1M Acetic acid, pH 3.0) (Figure 9B). Since the elution conditions
are quite harsh, it may be necessary to transfer eluted fractions immediately to
more mild conditions by collecting them in a “neutralising” solvent (a few drops
of 1 M Trs — HCl, pH 9.0), so the final pH of the fractions will be

approximately neutral. Immediately, the column was re- equilibrated with 5 —
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10 column volumes of binding buffer until the 4,5 was negligible. Column was
preserved with 25% ethanol (use approximately 5 column volumes for packed

media) and stored at 4 —8 °C until used (F igure 9C).

Using HiTrap rProtein A Sepharose
ilute buffers and prepare sample.
olumn’s top cap and twist off the end.
the column, load the sample and begin

fractions. C: wash, elute and  collect
)
Protein Assay ’
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10n of protein was determined by using commercial kit, Bio-
Rad Protei y-(Bie- ,m bri jﬁ m igma cat. no.
P7656 ﬁmﬁﬁﬁe mo. , 0% n, d lﬁwere used for
preparingl:I the standard curve. The optimal density of each concentration was

measured at 595 nm. wavelength by UV — 160 A (UV visible recording
Spectrophotometer, Shimadzu, Japan). The ten — fold dilution of mannoprotein

antigen was determined for the protein amount by using this standard curve. The

results are shown in Table 7.
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Table 7. OD. at wavelenght 595 nm. of protein standard and mannoprotein

antigen was measured by spectrophotometer.

Protein concentration (mg/ml) Optical density (OD) value at
wavelenght 595 nm.
Protein standard
0.1 \ 0.038
0.2 NN 0.155
0.4 — 0.323
0.8/ » - 0.643
1.0 " \\ 0.724
e ’ \\\ o \\
g W
mannoprotein antigen i , ~"\\\
diluted " 1: ‘\ N 0.518
From the Table 7, we"p - X ard curve from the five dilutions

of protein standard and 7
standard curve (F éf_:;.;;—,rd

entration of the samples from
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Figure 10. Standard c

mannoprotein janti e fed vavelenght, 595 nm..

From the Table /7, .';

Which protein concentratio fr’f"":“q?" ann in antigen is equal to 0.68 mg/ml.

annoprotein antigen is 0.518.

from standard curve (Figure I udy, the protein concentration of

mannoprotein antigenis 6.
i
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e were to assess the statistical significance of
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