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Comparison of N-butyl-N-(4-hydroxybutyl)nitrosamine- and N-butyl-N-(4-
hydroxybutyl)nitrosamine plus arsenic-induced bladder carcinogenesis

Wei-Han Lin (&%) and Yi-Wen Liu (2[5 x)
Department of Microbiology, Immunology and Biopharmaceuticals, National Chiayi University

g .'IH' Result 2 Up-regulation of ROS level and B-OH-dG in SFI"-':EBE r-alks aftar
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3'.-"“;: Bladder cancer - G
- Bladder cancer is rapared o be the ninth maost commen bype of cancer worddwide snd
B0% of these cases are a transifional cell (urathelial) carcinoma (TCC), According to thelr
distinel genetic allamations, the inilial davelopment of TCC can ke dividad into twa
pathways. non-invasive papillery carcinoma and carcinoma in S8 ). Jrel Mapimd Bappl 12-

i J00E  Aroe Pothol. Lab Red 130 B4 A5T. 36| -
= Approdimately B0% of TCCs are non-invasive papillery carcinomas which are low-grade - o
imtraurothslial neoplasias with a high recurrence rate. Tha remaining 20% of TCCs are e
infiated from carcinoma in situ and are &t a high risk of pregressing te muscle invasive
disease with a substantia! further risk of devaloping a distant metastasis. (oo Onoo 28 403 =
gk 2040 |, Uiek, Dacer, 38, 420440 20907 ks
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+ Carcinopenesis can be induced by exposure to & single carcinogen, such as A-butyl-i- A :.Em‘a“i-s 'm BF‘I‘CB:z cells enpredsad as fodd of cortrol. Data are expressed as mean =
[d-hydraigbulynliresarnine (BEN) which induces badder wumor in rodents. | Ceoe e Ll WEFSUE M coninol groug.
B il kgl - B g B Imemurafiuorescent staining of SFTCODS cells usng anli- B-OH-G antibocy (green). Nuslear
+ Humane may exposa lo more than ore carcnogen in npormal endeonment and . Staining with Hoachst 33342 (biva).
carcinogenasis s usually therefore incuced by the simultlaneows effects of more than one 5
factor, In rocert models, some compounds have been rapored 1o promote BAMN=inducad '{hii: Result 3 Long ime DMA exposure induces Sp1 and cyclin D1 protein

bladder lumer farmation including | dlmn&y&ﬂnm acid (DMA). [Cancer Fea '—-:-t 4457, vom3 = expression in RT4 Cells. o PR e

= - - - + sy €.

Cancer fas 43 44048407 19683, Scarca 230 S43-B4) 855 Tarcnogenadss 1T 2433-2438 e o Dy - - + + B0 M|
= A S50 ppm DA dr.se afs0 has been rcp-cx'tcd lo promote badder lumor Tch‘n.ﬂr.'m induced e B i P ] o
by five carcinogans in rats although the rats treated with DMA alone cbd nal shaow pre- L [ —— ——
.|'|-.’ neaplaslic bladder damage, Cence Aes. 52 1201120 19| k P P m——
. = Arsenic acls as an carcinogen fpm p———
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+ Epidemiciogical studes have provided compelling evidence thal inorganic arsenic is e
cArcincgenic 1o humans. Chronic ingestion of arzanis i3 knoem (o incraase the popldaton Ll P———_ -""| - 2 -
risk of dwaluprlg sl:in. king, urmary Madder, and liver cancers (480 S el P |yon T T 16aays e e i
Frama. pp_ T00= G 79
= Exposure Lo |nurga‘m:. arsenic in humans i3 deady cantinogenic. (Teael md dppl Pramesel * RTd cedy were irealed with BBN orfand OMA for poe day, specilicly protein 1 (Sp1) prosin and
1L b 260 2UT) eyelin 01 protein fowels did not change.
= DMAY, slbest al relalivaly Bgh dusss, s e mull-organ lumee poanoles in cdensts and o = When RT4 cieds were traatnd with DIMA for 18 days, bosh So1 and cyein D1 prosein kreels wees up-
comgiete blacder CancinDER I FAES. (s ao s Praesace (35 265 378, 3004 reguizted. In tha combination of OMA snd B3N, ra significant chengs comparing with DM alone.
i Ty = !| ohar: Result 4 Effects of BEN andlor arsenic on the NQO-1, Sp1, GSTO1, GETMI1,
I, — “-ﬂ;.-"EODZ. NriZ and p21 protein expression levels in the mouse bladder
N-buptylh{ 4-hydraxybutypnitrosaming (BEN) has besn used in rodent models of bladder Bl ok M N e
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« Adier drinking BEN alons and BEN combired wilh amssnis loe 20 weeks, the profsire of Spi aed
GETO wovn up-regulated whic GETEE, NQOT, NAZ, 8002 and p2t were doer-reguiated.
+ In compariser of BBN alone and BBN combined with arseniz, Spl protain was slightly increased in
~ the combiratan group.
B | \;."I-h.r Result 5 Effects of BEN and/or arsenic on the histological changes in the
i | =" mouse bladder tissues. Down-regulation of GSTM1 expression in the mouse
A hhdhrﬂuun after treated with HHH for 20weeks.
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e Magnificalicn : 100x . B. Immuraslaining rsubs using api-GSTMI antibodies, Magaificatian : 400y
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i_ i P ] * o 1, In cell sasay, DMA but mal BEN increeses Spt and cyclin D1 protein expression. The inabillty of BEN on Spd
" y L, = slevation may dus o the deficiancy of Bver metaboltsm in bladder calis.
- = 5 - - s 2, In mouse modal, BBN down-egquistes GSTMY, NODY and SO02 protein espression, which may cassed by
BEMN- decreased Wef2 expression. kn addition, BBM akso decreasas p21 probedn expression, that may increase
| * Resuts are mpressed s mean 1 5E, n=4, cell profifierstion. ] :
= Call lesitdy - sodium arsenits > DMA > = BBN 3. In the results of HAE siain, BBMN withiwithout arsenc induces urdlhelial byperplesia in mouse.
| = Moreal 48 hour BBN > 1.5 mil, DMA = 780 pM, sodium arsanite = 4 uM 4. Arsenic enhances BEN-increased Sp1 prolein expression in mause bladder epithelial cells, which may promate
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The Gene Expression of Glutathione S-Transferase Mu Family Induced by

A DNA Demethylating Agent in 7 Human Bladder Cancer Cell Lines

Pei-Wen Zhao (##1 %) and Yi-Wen Liu (%]t x)

Department of Microbiology, Immunology and Biopharmaceuticals, National Chiayi University
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() BRIk SR RMu R I
T mRHRS-HH s (glutathione S-transferase, GST) MU sk » K # fEAesiui & - B

phase 4 &8 4 > MGST MUF ik X 5548 2748 » 5 BHMIEIMS » Drug metabolism reviews
2011,13:179-193

© B RS- A MU R LB R ol e B MBIk b - AN T LS x
B LY BN T TS AR BRI R R R E R RAEREA G
A& ¥ ° Nat Rev Ural 2008:6:281-289

s REHGSTMZ M 84 4 50 LA AR 49 s o h R Al AR - BB RS-0 48 B
Mug sk 2 B DNAGG 3 g S e e — SR el L A g AR bfe B A R & R
£ A0 o BMC genetics 2012;13:89. ; Pharmacology 2000,61:154-166
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Oncogene 2000,21:5483-5495.
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Biomarkers Prev 1997,6:733-743. ; Nat Rev Urol 2009;6:281-269
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Analysis of Proinflammatory Response and Mechanism in Human Urinary
Epithelial Cells Infected by Candida albicans

Pei-Ching Chen (#4# %) and Yi-Wen Liu (%15 x)

Department of Microbiology, Inmunology and Biopharmaceuticals, National Chiayi University

Introduction

) Candida albicans (C. albicans)

+ €. albicans are normal constituents of the normal oral, urinary tract and gut flora in ~50% of the
population and are also the most commen fungal pathogen that can cause a variety of mucosal
di with significant morbidity (Cardida and Candidesis - Philadelphio Bailfiere Tindal 1588).

According to statistics, the mﬂJonty of fugal infections are caused by the Candida species, and
the most proportion is €. albicans, which accounting for 72.3% of the pathogenic Candida species
{Mycopathalogia 20117 2i131-138).

C. albicans morphology mainly divided into three types: yeast form, pseudohyphae type, and
hyphae and the first theory proposes that C.albicans must undergo morphogenic conversion from
yeast to hyphal forms within the circulation which makes it more capable of invading the tissues
(Infect, Tmmun 2000;68-3485-2490; Tnfect. Immun 2000,72:598-601).

Through observing urine, blood, sputum and other commen human body fluids, isolated Candida
strains was mostly collected from urine, and up to 45.2% of Candida use urine as a source of
nUTrtian {Dieancsts Micnbalogy and Infe = 20137871821 82), The mortality rates after candidiasis
infeclion is as high as 30-60% (Infec of America 1995:20:1531-4),

LC ) C. albicans-induced Proinflammatory Response in Epithelial Cells

« Mucosal epithelia possess distincl mechanisms thal enable discrimination between harmiess
commensal organisms and dissase—causmg pathugennc crganisms This process results in either
nan ness of h {com or tion of ‘an immune response
(pathogens) (el Host & Microbe 2010 -2

+ Under suitable predisposing conditions, C. albicans is able fo cause a variety of mucosal diseases

with significant morbidity and potentially fatal disseminated infections in immunocompromised

individuals and patients on immunosuppressive regimens (Candida and Candidoeis Philadzlphia Beilliere

Tindal 1988 ' Crit. Ry, Microbinl 2010 36:1-53)

Glycosylation of C. albicans cell wall proteins is critical for induction of innate immune responses

and IL-6, IL-8 or other proinflammatory c ivation and apop of

Lemmun Dec 2011:4902-4311 FLOS ONE 2012/ 7(11) eS0518; Cell Host Microbe 2010:8:225-235)

it e
p . (Infect

Aim
This study aimed to identify the proinflammatory mediators in C. albicans—infected
human bladder epithelial cells. We want to investigate proinflammatory mechanism

of bladder epithelial cell infected by C. albicans. We hope to supply some
alternative methods that can help patients with urinary tract infected by C. albicans.

Materials and methods .'

Urinary epithelial

cells co-incubated
with C. albicans

Results

(" Figure 1 Morphology of human bladder epithelial cells TSGH 8301 co-
~ incubated with C. albicans for fungal burden

Mal=0

A. co-incubation time: 4 h
Magnification: 400X

B. co-incubation time: 24 h EEESTE
Magnification: 400X

Mok

5 1. After infection for 4 h, majer form of C. albicans are germ tube and yeast type, and
at 24 h, the major form shifts to hyphae and pseudohypha.

& 2. Compare to multiplicity of infection (MOI) of 0, the bladder epithelial cells
morphology had change and damage after of C. albicans infection for 24 h.

) Figure 2 Induction of epithelial cell damage by C. albicans infection

LDH assay

& 1.4t different infection time, the higher the
number of C. albicans, the more damage
of TSGH8301 cells.

A& 2. In MOl of 4, TSGH8301 cells are
significant damage after infection for 24
h.

Fald/cantral

MO | MO0 | 2
e M T T
=izh 1 | 1@ | zn
w—ifh 1 . | 2
—in 1 | L& | 3

(_) Figure 3 Gene and protein expression induced by C. albicans Infection
" in human bladder epithelial cell line TSGH 8301
Corincubition Co-tncubition Time I2h 18h
Time tih 12h Mot — e = -
MO 6 05 | 2 a [} 3
o - [
- == ===
o [ ———

5 The induction of IL-8 and COX-2 gene or protein are significant expression in TSGHB301
| cells after C. albicans infection at 6 h, 12 h and 18 h.

(_ Figure 4 Culture medium prostaglandin E, (PGE,) accumulation after
=" TSGH 8301 cells infected by C. albicans

A. Dose-dependent at 24 h B. Time-course in MOI=4

Duse dependect

Tanatcersa

=¥

Pl ansraion oty

[ —

DH

- o ==

& (A). After infection for 24 h; culture medium PGE; accumulation are evident in MOl of 2
and MO of 4.

5 (B). in MOI of 4, culture medium PGE, accumulation are evident after TSGH 8301 cells |
infected by C. albicans for 8-24 h,
*P<0.05, **P<0.01, ***P<0.001 (MOI=0 versus MOI=4).

) Figure 5 C. albicans-induced COX-2 expression is suppressed

by inhibitors of MAPK and NF-xB signal pathways

| Time. 128 | MO LOT26 SH203SH0 BAY 1) 7082 12h |gh | DAY BAYIITOE
] T - i L}MSU BAY DMSO BAY
Xl B e m e MOl T 240240240234
pstat |y - ' .--!J Cox2? B T B 72kDa
PP ’7- - am M- ‘ ki UReRlE
Cell signaling
FRAz44 - me - el ‘ 1A : ; :
Cellignating (& (A). The induction of COX-2 protein
. are significant inhibited by different
I-_'I::‘" Bok | - —— ) 20 inhibitors in TSGHE301 cells after
: C. albicans infection for 12 h.
asubulin | | S5kika
Giene Tex !

Conclusion and Discussion }
,-;.é‘ Z

In this study, we found that C. albicans caused
the bladder epithelial cells morphology change, cell
damage and inflammatory response including
cyclooxygenase-2 (COX-2) and interleulin-8 (IL-8)
expression and PGE; accumulation. The COX-2
gene was induced majorly though MAPK and
partially NF-xB pathway.

In the future, we will identify the transcription
factor(s) and promoter binding site(s) of C. albicans-
induced COX-2 gene in bladder epithelial cells.
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Synthesis of New Lipophilic Substituent Baicalein Derivatives

and Biological Evaluation as Potent Antitumor Agents

Ji-Zhen Feng ', Jian-Zhong Wang ', Bo-Ya Jhang!, Ya-Fang Hou?, Yi-Wen Liu' Jin-Yi Wu!-*
'Department of Microbiology, Immunology and Biopharmaceutics, >Department of Biochemical
Sciences and Technology, College of Life Sciences, National Chiayi University, Chiayi, Taiwan, ROC

(A) (B)

INTRODUCTION - gl T
Colon cancer is one of the most common malignant diseases worldwide. It £ 0 ’ 1 + £ LY .
always accompany poor prognosis and the more person are diagnosed in recent < R o S “
years in Taiwan. Baicalein, a flavonoid from Scateliariae baicalensis Georgi (S. = 60 W 2 B0 & -
baicalensis), has many pharmacological effect and demonstrates cytotoxicity in é 20 —e— Baicalein ] E 40 g
a variety of tumor cell line. But, baicalein is become over 90% converted to = o Bl z X
baicalein-7-O-glucuronide (baicalin) in the intestinal. In hepatic metabolic study, T 3 v Bty z 20 - “~a
baicalein is more rapid glucuronidation and sulfation in 7th position of hydroxy & ¢ : ; o & 5 e ;
group that in the intestinal. In the study, we modified baicalein by lipophilic {C)" 0425 125 T8 F M 20 (uvey - 0 0625125 2.5 5 10 20 (uM)
substitution at the 7th position hydroxy group of A ring to terpenyl derivatives, -
including isoprenyl, geranyl, farnesyl groups and alkyl derivatives, including Z 100 g Too Ly e
butyl, hexyl, octyl, decyl, dodecyl groups. The cytotoxic effects treated with E ) § a0
baicalein or 7-O-farnesylbaicalein (Bai-C,5) in human colon cancer cell lines, = =
human hepatocellular carcinoma and normal embryonic murine BNL CL.2 cell £ o= £ o
lines, cell growth inhibition was evaluated by MTT assay. Using flow cytometry £ a0 £ a0
examined cell cycle distribution by PI staining and apoptosis by annexin V- if o E 5
FITC/PI dual staining methods on human colon cancer SW480 cell lines. There = 2
from among those small-molecule compounds, 7-O-famesylbaicalein (Bai-C ;) il 0063512525 5 10 20 (uv) s c 5 0 o 5 10 20 (uwy
is significant potential anticancer activity in human colon cancer cell lines (HT- (E) Baicalein Bai-C,,
29, SW480 and DLD-1). Bai-C,; significantly inhibits the growth of human |

100 — N AC

colon cancer cell lines, a little or no cytotoxicity in human hepatocellular
carcinoma HepG2 cell lines and normal embryonic murine BNL CL.2 cell hines.
In cell cycle analysis, Bai-C,5induces SW480 that arrested cell cycle at S phase
and induced apoptosis. In wound-healing assay, Bai-C; had a strong effect in
inhibition cell migration. In summary, these preliminary results showed that Bai-
C,s has a variety of function to inhibition in human colon cancer cells. That
could to develop a new potential drug in human colon cancer therapy.

- NAC

Q:J‘III i
MATERIALS AND METHODS e ol 28 (HM)

Chemistry
Scheme 1: Synthesis of 7-O-substituted baicalein derivatives. PR

Fig 1. Cytotoxicity of baicalein, Bai-
C,s and Bai-C,, in (A) HT-29 (B)
DLD-1 (C) SW480 (D) BNL CL.2
cell lines for 48 h.(E) SW480 was
treated baicalein, Bai-C,5 and Bai-
C,, with or without NAC (10 mM).

Cell viability (% of control)

Bai-C,,

Control Baicalein Bai-C,; Bai-C,,

R-Br, K5CO4 : i 5 : - 3 i 7 ; 20
Acetone, reflux, 8~24 h = . — - : . :
OH O OH O
Baicalei i i
aicaien Baicalein derivatives
Bai-Cy R =butyl - }
Bai-Cs  R=isoprenyl | Bai-Cs R = hexyl o
» 3 = i
Bai-C,; R = geranyl Bkt Rty
Bai-Cyy R =decy!
Bai-Cig R=t
ai-Cys ST Bai-Cyz R =dodecyl

RESULTS

Table 1. Cytotoxicity of baicalein and its derivatives on human cancer

Fig 2. Effect of baicalein, Bai-C s and Bai-C, (20 uM) for 48 h, and then
were stained with Hochest 33258 on the morphological (400x) in SW480.

cell line for 48 h (A) Cotssisiian{uhe) (B) R G
1Csp (UM) Conirol 5 - 10 20 i
& SWas0 HT-20 DLD 1 HepG2 BNL CL.2 1 ; J*J;”
Colon Colon Colon Liver Normal cells
Baicalein 1 1818 £ 089 3061 £ 046 2788+ 031 2809+ 0.5 > 40 = e
Bai-C,  Methyl 2941 + 0.46 » a0 30.93 £ 0.65 > 40 > a0 3
Bui-C, Isopremyl  B.60 + 0.37 >20 > 20 >20 > 20 B
Bai-Ci, Geranyl  2.84 2043  17.02£0235 977093 > 20 > 20 5
Bai-C,, Famesyl LIS£0.15 14952063 697015 »20 20 —_—
Bai-C, Butyl =20 19.48 * 0.35 =20 =20 =20 b
Bai-Cy Hexyl 948 + 047 1765 £ 0.16 19.01 + 052 =20 =20 l -
BaiC,  Octyl  303£046 16254062 1541076 =20 =20 P Asnexin V-FITC
Bai-Cye  Decyl 1.99 £ 4.38 »20 15.52 + 0.47 =20 =20 Fig 3. Cell cycle distribution (A) and apoptotic analysis (B) of SW4B0 cell lines
Bui-C,, Dodecyl  1.57 % 0.20 =20 9.26 + 0.10 =320 =20 treated with baicalein, Bai-C,sand Bai-C,, (5-20 pM) by flow cytometer.
Wogonin H 3506+ 384 3955+£023 3687 +065 3789226 =40 CO Nc LUS'ONS
e, Ml mEd =20 =2 RERA i In this study, we synthesized a series of lipophilic substitution flavonoid derivatives on
T ey ks <2 P = =20 7" position hydroxyl group. In addition, Bai-C,5 and Bai-C,;, were better activity in
Fefil S =gy gl =2 = oy human colon cancer cells. Bai-C,; compare with baicalein and it's derivatives that has
Wikas  Tomegl SR ==h == =2y =0 the lowest IC;, value in SW480 cells and no cytotoxicity in BNL CL.2 (normal murine
v . EESAENY “Ceian SRR \RSUSIRS o cell lines). However, NAC partly reduced the accumulation of ROS induced by Bai-Cs.
L et w2 =0 =50 w2l =20 Treatment with Bai-C 5 increased cell shrinkage and DNA fragment in SW480 cells. The
e e =2 =) =1 =4 =2 flow cytometric analysis. Bai-C ;s mainly caused S phase arrest and increased apoptotic
s il il = — =2 rate in SW480 cells. In conclusion, Bai-C;5 can as a potential antitumor agent on human
CCys Farncsyl =20 =20 =20 =20 =320

colon cancer cell lines in the further.
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Molecular Epidemiology Studies of Invasive Infections Caused by C. albicans
in a Hospital in North Taiwan from 2003 to 2011
Mandy Shen', Hsin-Chieh Lin?, Jang-Jih Lu?, Shao-Hung Wang'

'Department of Microbiology, Immunology and Biopharmaceuticals, National Chiayi University
2Department of Laboratory Medicine, Chang-Gung Memorial Hospital Linkou

Background: Candida albicans is a commensal of humans but is also the main fungal pathogen of humans. As the changing of medical
environment, candidemia is an increasing common cause of blood infection in hospitalized patients. Investigation of genetic evolution of
C. albicans demonstrated the geographic clustering, and also hinted some association between antifungal resistance and genetic traits. Methods:
Multilocus sequence typing (MLST), which based on sequencing 7 selected house-keeping genes and identifying polymorphic nucleotide sites, has
been introduced to the characterization of C. albicans isolates for epidemiological purposes. Results: After analysis of allelic sequences of 330 C.
albicans isolates from Chang-Gung Memorial Hospital Linkou (CGMHL) from 2003 to 2011, 125 isolates were assigned diploid sequence types
{DSTs) but more than hundred isolates matched no DST in MLST database. Furthermore, by a phylogenetics algorithm eBURST analysis. we
found that DST659 is possibly the most common clonal founder in CGMHL isolates during 2003 to 2011. With four much variable allele sequences
of seven, UPGMA and neighbor joining methods were applied to create phenograms. Three cluster groups, DST659-like, DST669-like and DST69-
like, were clearly separated. Interestingly, a subset of DST659-like group showed significantly higher biofilm formation than other groups.
Conclusions: The association between biofilm formation and the cluster expansion of DST659 is worth further investigation.

.
Materials & Methods P

. o
Candida albicans isolates " Gp 8§ ==
All C. albicany 1solates were collecied from Chang-Gung Memorial Hospital Linkou (CGMEL) from 2003 to 2011, 288 isolates
{87.3%) were colleeted from blood cultures obuined from invasive candidiasis pmcn& and 42 (12.7%) were isolated from [ 1
candiuria patients withoul candiddemia. All of these isolates were identified by al hods, and the resulls were P
further confirmed with the APT ID32C svstem (hioMericux) or CHROMagar Candida (BT,

e

Multilocus sequence typing (MELST) analysis o ik
The € alficans MLST is based un the method developed by Bougnoux et al.. € albicany MLST typing is based on variations of 3
7 housekeeping gene loci, including AATIa - ACC] - VPS13 - “MPIb - ADPI - ZWFIb and SYAT, The internal regions of >
these genes were PCR amplified snd sequenced.  Fach sequence resull was mssigned with an allsle  number
(htp:eulbicans misLnet), and then the combination of the 7 allele numbers defined & unique dipleid srain Lypes (DSTs)
representing its genotype. The numbered clades of C alfficans were described as previously, A dendrogram was constructed with = il oo
the wse of un-weighted pair group method with arithmetic Mean (UPGMA). Numbers ai nedal points indicate bootstrap values ey ’
for 1,000 replicstions. N - fimr
eBURST amalysis s Gp 12
Putative relationships berween isolates were determined by eBURST (hitp://eburst. mlst.net’). The eBURST algorithm was used
for not only placing all related 1solates into clonal complexes but also predicting the ancestral DST of cach complex. The results - -
of eBURST displayed the most parsimonious patterns of each descent from the ancestral DST type, = L
Anvifugal susceptibility testing S v

A commercially prepared dried colorimetric microdilution panel (Sensititre YeastOne, TREK Diagnostic Systems) was used for
suscepiibility festing of Candida o 5-Mucylosine, amphotericin B, anidulafingim, caspofungin, flucomazole, ilraconazole,
micafungin, posaconarole, and voriconurole, in accordance with the manual provided. In brief, 24-h incubated yeast isolates
were suspended imo distilled water and the density was adjusted 10 0.5 McFarland, followed by 11550 difotion into 11 ml
YeasdtOne medivm (1.5-8 x 10° cfw'ml at final). Diluted solution and antifungsl sgents were added inlo 98-microtiter wells, which
were then incubated at 35 T withowt CO- for 24 b The minimal inhibition concenration (MIC) was finally determined
aceording to the guideline provided. MICs; and MIC,, values of ) albicans 1solates against cach antifungal agent were alse
caleulated,

In vitro biofifm weighting analysis
Sterile MF-Miflipore membrane (0L um pore size) (Miilipore) were placed into 12-well culture wells, and incubared with 1-ml

Biscdk: Usidue o globul iscltes

Sieer Hique b COMHL iselufes

Johal = CGAHT

Rlne: predicsing of the ancestral AT
+ sibigroup fummuens

Figure 2. The eBURST diagram of CGMHL C. albicans isolates in comparison

with global isolates

15 |

Figure 1. The diagram of eBURST analysis for C. albicans in CGMIL

fetal hovine serum for 16 hr. The membrancs were PBS washed and wet with Spader medium (10 gL mannitel, 20 gL, Bacto s Gp2 . =
peptong, 10 g/l Nutrient broth, 10 g/L veast extract, 4 £/l potassium phesphate dibasic, pH7.2), following incculation with F oG G
alhicans for 90 min at 37 . Unbound € alfbicans yeasts were removed |‘)’ PHS washing. and then incubated with sterile Spider 1 a5
111-.d!1|111 for 60 hours. Finally, the PBS washed filter membranes were air dried and weighted. Blank was erf‘nrmcd with non- e
il in the same p d while 4 biofilm defective strain ATEC] was used for negative control and its
congenie parental wild type C. albicans SC5314 was used for positive control. The mean with 2 stendard deviations of ATEC] = e
membrane weights were used lor the threshold of biofilm formation. C albicany SCS314 {a/a) and ATEC were performed with ar P
9 different replicates independently. s
- 2 'S
Results [ = -
Table 1. The list of C. albicans isolates collected from different years in CGMHL "y "
Icu i | Ausian + CORMHL. wolites Go3 = an
Numbers of ; e — Fihue: predicticn of the ancetl (5T P - .
year Candid Candid Pediatrics Candiduria suibprowy Tosmders i
C. albicans Candiduria Figure 3. The eBURST diagram of CGMHL C. albicans isolates in comparlﬁnn
wn 40 2 | ] 6 :] with Asian isolates —
3010 38 18 ] ik Sk
w0 44 14 | 13 7 10 I 1
2008 45 20 1 5 9 |_|
2007 4% 19 13 10 6 8
w06 3 21 | 3 0 ! N §
2005 2 14 5 9 3 E " & 3
2004 30 21 0 8 1 i3 “ -
3 2 4 2 M -l m
003 26 14 0 12 1] s o8
Total | 330 64 51 T3 41 | ;..‘ @ ﬂ
S
- v
e e z 2
T G i H PN e
. ™ Gpa o - : : v . -
% ||'u 6& ’\‘ ﬁ‘ ‘_0 $‘Qy &
.4 . ¥ . &
%S : - F & &
4 - s e " “ Figure 4. Candida biofilm analysis by weighting membrane. Note: a/a stands
Gp5 ™ for positive control using C. albicans SC5314 strain; Tecf| stands for negative
. = control using C. albicans SC5314 ATECI.
=
Gp2 GpA Conclusions
1w - > y . k. b : Ay
. . " B st o 1. DST659 is the main cluster founder of C. albicans isolates in CGMHL by
e amomstl DS T alinaie
- P eBURST .andlybib. . ) ) )
o ety 2, DST659-like group showed significantly higher biofilm formation than other

groups,
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