CHAPTERV
RESULTS

1. Sample size characteristics

Three hundred thirty-six pigeon dropping samples were collected from 21/50
districts from Bangkok during June 2003 to April 2004. Most of the samples were
found in temples (Wats) and in public parks. In Wats, the samples were scattered on
the ground, wall and roof around shrine (figure 1, 2)

2. Isolation and identification of Cryptococcus neoformans

All the undiluted and diluted samples were plated on Sabouraud dextrose agar
plus chloramphenicol (SC) and on differential medium, caffeic acid, as described in
material and methods, C. neoformans were found from 10 out of 21 districts, not from
11 districts (figure 3, table 2). One-ten samples from 2-4 locations were these districts
were taken (table 1). Only 1-2 colonies from samples from all districts except
Samphantawong were shown. Among these ten districts, the isolated organisms from
the samples vary from 6.25 to 81.25%. Samphantawong district was found to have C.
neoformans 13 of 16 (81.25%) more than other districts. Min Buri and Thon Buri
districts were found C. neoformans 3 of 16 (18.75%). Pasri Jaroen, Ladprow,
Yannawa, and Bang Plad were equally found C. neoformans 2 of 16 (12.50%).
Phayathai, Pranakom, and Pomprab Satrupai were found C. neoformans 1 of 16
(6.25%).

Sampantawong district was the predominant district because C. neoformans
was isolated with the highest percentage (81.25%), that was Wat Kusonsamakom 4 of
4 (100%),Wat Bopitpimuk 6 of 8 (75%), and Wat Trimitt 3 of 4 (75%). G
neoformans Was isolated in Wat Makok 10f 3 (33.3%) in Phayathai. C. neoformans
was isolated in Wat Khunjan 1 of 8 (12.5%) and Wat Yang Bangjak 1 of 5 (20%) in
Pasri Jaroen.Wat Chanasongkram 1 of 4 (25%) in Pranakom, Wat Bampen Nai 3 of
10 (30%) in Min Buri, Wat Sirikamonravat 2 of 9 (22.2%) in Ladpraw, Wat Dokmai 2
of 7 (285) in Yannawa, Wat Werurachin 3 of 6 (50%) in Thon Buri, and Wat
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Paorohit 2 of 6 (33.3%) in Bang Plad were found G neoformans in various
percentage. Balee Obromtham school 1 of 4 (25%) was found G neoformans in

Pomprah Satrupai. The selected Public Park, road, university, and pet shop were not
found G. neoformans in this study.

3. Variety test

Based on CGB medium, fifty two isolates were not able to utilize glycine as
carbon source, resulting, no change of the bromthymol blue indicator, except one
isolate (figure 4). This result showed that 52 isolates were C. neoformans Var,
grubii/eoformans, and ong isolate was G. neoformans var. gattii (table 2). The result
from CGB medium has a limitation to variety level, can not be separated C.
neoformans Var. grubii from G neoformans var. neoformans, but the final results of
variety were concluded from the molecular typing (in the lower detail).

4, Genetic diversity study

To demonstrate the diversity of these yeasts, RAPD using M13 as single
primer was performed. The results showed that 50 isolates were G. neoformans var.,
grubii molecular type VNI which indicated serotype A, 2 isolates were G neoformans
var. grubii molecular type VNIl which indicated serotype A, and 1 isolate was G
neoformans Var. gattii (serotype B or C) (figure 12table 2). Fifty two isolates were G,
neoformans Var. grubii and 1 isolate was G neoformans var. gattii VNI was the
predominant molecular type, comprising 50 of 53 isolates (94.30%). VNII was
recovered 2 of 53 isolates (3.77%). VNIII and VNIV were not detected, C.
neoformans Var. gattii was recovered only 1 of 53 isolate (1.88%) in Pomprab
Satrupal.

The diversity among G, neoformans molecular type VNI was detected by the
difference of the band numbers referred to the molecular type reference strains (figure
5,6, 7). Type VNI showed the vary number of bands (6-12 bands) ranged from 1,800
to 350 bp. ~ The major specified hands of VNI approximately were 1,780, 1,550,
1,380, 1,250, 1,000, 900, 800, 700, 600, 540 and 450. VNII (C. neoformans Var.
grubii, serotype A) was recovered 2 of 53 isolates (3.77%). VNII showed 6-10 bands
ranged from 1,400 to 350 bp. The major specified bands of VNII approximately were
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1,400, 1,250, 800, 700, 600, 540 and 450. VNIII and VNIV were not found in this
study, C. neoformans var. gattii showed 10 bands ranged from 1,988-532 bp (table 3).

The genetic diversity of G neoformans was classified by using number of
bands in VNI and VNII. Subtype was divided into 7 subtypes, VNLI, VNI.2, VNL3,
VNI4, VNL5, VNI.6 and VNI.7 in VNI and 2 subtypes, VNILI, and VNIL.2 in VNI,
Subtype VNI.4 was the predominant subtype and subtype VNLI, VNILI, and VNII.2
were the minor subtype in this study. Table 4 came from the original data from table 3
and show schematic representation of the RAPD profile in figure 8, 9, 10, 11,




Table 1 Distribution of Cryptococcus neoformans in 21 districts in Bangkok

Districts No. of positive* / No. of total Code of isolates
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Table 1  Distribution of Cryptococcus neoformans in 21 districts in Bangkok
(continued)

Districts No. of positive* / No. of total Code of isolates
samples (% positive samples)
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Table 1 Distribution of Cryptococcus neoformans in 21 districts in Bangkok
(continued)

Districts No. of positive* / No. of total Code of isolates
samples %positive samples)
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Table 1  Distribution of Cryptococcus neoformans in 21 districts in Bangkok

(continued)

Districts
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Table 2 Variety and Molecular type of G neoformans from 21 Bangkok districts
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Table 2 Variety and Molecular type of G neoformans from 21 Bangkok districts
(continued)

District No. of positive samples/  Variety* (No. of isolates) ~ Molecular type / No.
No. of collected samples of isolates
Opositive sample)
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medium,
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Table 3 Serotype, molecular types and molecular sizes of major bands of each
Cryptococcal isolates
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Table 3 Serotype, molecular types and molecular sizes of major bands of each
Cryptococcal isolates (continued)
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Table 3 Serotype, molecular types and molecular sizes of major bands of each
Cryptococcal isolates (continued)

e Vel (sctye)
AWM gl
DI gl
BAB il
AL g (A
AN il
EML (A
A2 groin)
B gl
A A grubi (A
AM il

Volecular
bypes

VNI

VNn

VNI

VNI

VNI

VNI

VNI

VNI

VNI

VNI

BN I\/Hetljarsiz?ﬁgnajdtmt

8

10

10

1/) %
ggl%éfﬁliﬁilﬂﬂmfﬂﬁ

%92%””' 1R 75 &
e e
%93 ]%51% ) B

1 1M
91388%154113@123 10®

(i (12}

e aiale
&7

B 0 6

%ﬂ%ﬁ 108 &, A)

E{ilﬁl]201111357416255/2

%1%15441%@]@%



32

Table 3 Serotype, molecular types and molecular sizes of major bands of each
Cryptococcal isolates (continued)
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Table 3 Serotype, molecular types and molecular sizes of major bands of each
Cryptococcal isolates (continued)

Code
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Table 3 Serotype, molecular types and molecular sizes of major bands of each
Cryptococcal isolates (continued)

Code Variety (serotype) ~ Molecular Band No. Molecular sizes of major bands
types (bp)
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Table 4 Diversity of pigeon droppings isolate based on the RAPD profile (classified

by the number of bands and 100 bp differentiation)

Molecular types
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Figure 2 Pigeon droppings scattered bhﬂfhe sice way around Wéts.



37

Figure 3 Dark brown colonies on the surface of caffeic acid agar at 7 days after
inoculation.

Figure 4 C. neoformans var. gattii changed the color of CGB agar to blue color whereas
C. neoformans Var. grubii/neoformans did not.
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Figure 5 Random amplified polymorphic DNA generated with the M1 3 primer for
identification of the molecular types. 100 bp - 15 kb marker was used. YANL, and
YAN2 obtained from Yannawa district. SAM 1.1, SAM7.2, SAM8.1, and SAM10
obtained from Samphantawong district. VNI (WM 148), VNII (WM 626), VNIII ( M
628), and VNIV (WM629) are standard molecular types.
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Figure6  Random amplified polymorphic DNA generated with the M1 3 primer for
identification of the molecular types. 100 bp - 15 kb marker was used. SAM 2.1,
SAMI3.1, SAM8.1, SAMS, and SAM7.1 obtained from Samphantawong district. POML
obtained from Pomprab Satrupai. VNI (WM 148), VNII (WM 626), VNIIT (WM 628),
and VNIV (WM629) are standard molecular types.
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Figure 7 Random amplified polymorphic DNA generated with the MI3 primer for
identification of the molecular types. 100 bp - 1.5 kb marker was used. SAM2.1, SAMB8.3,
SAMI' and SAM8.2 obtained from Samphantawong district. THO3, and THO3.1
obtained from Thon Buri district. VNI (WM 148), VNIT (WM 626), VNIII (WM 628),

and VNIV (WM629) are standard molecular types.
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Figure 8 Schematic representation ofthe RAPD profile. The number on the left represented molecular sizes. The letter and number on the top represented molecular types,
subtypes and groups. VNI mean C. neoformans var. grUbIl, molecular type VNI. The number after VNI showed subtypes and the small letter showed groups. The letter and

number on the bottom showed the locations.
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Figure 9 Schematic representation of the RAPD profile. 'I.'.he number on the left represented molecular sizes. The letter and number on the top represented molecular types,
subtypes and groups. VNI mean C. neoformans var. grUbII, molecular type VNI. The number after VNI showed subtypes and the small letter showed groups. The letter and
number on the bottom showed the locations.
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Figure 10 Schematic representation of the RAPD profile.”The number on the led represented molecular sizes. The letter and number on the top represented molecular types,
subtypes and groups. VNI mean C. ncofonnans var. grUbII, molecular type VNI. The number afler VNI showed subtypes and the small letter showed groups. The letter and
number on the bottom showed the locations.
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Figure 12 Geographic distribution of the molecular type in Bangkok
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