Analysis of DNA damage and repair in
Saccharomyces cerevisiae using the comet
assay in the characterization of
antigenotoxicity of plant extracts and
phytochemicals
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DNA damage and
repair
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Flavonoids and
antigenotoxicity
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It must be great to work
with yeast!

® The first eukaryotic organism with the
genome sequenced

® The first microarray experiments were
made with yeast

® |arge scale analyses are “easy’” with yeasts:

® Euroscarf project
® Protein interactions
® Protein localization

..daccharomyces cerevisiae!
Behold the Awesome Power of Yeasl. @
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Fundamental mechanisms are
highly conserved

NER gene orthologs in selected eukaryotes®

DNA damage checkpoint proteins
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Human

S. pombe

S. cerevisiae

XPC

RAD23B (HR23B),
RAD23A (HR23A)
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—. no obvious ortholog is present in the genome, Some synonyms for gene names are shown in parentheses
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DNA damage assessment
in yeast by the comet assay

Dilute culture to DOg0o=0.1 Incubate until DOg0o=0.4 80ul LMA + Zymolyase
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DNA damage correlates
with toxicant concentration

Control 10mM H,0,
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DNA damage increases
along with culture aging




DNA damage repair
evaluation by the comet assay

Dilute culture to DO¢o=0. | Incubate until DOgpp=0.4 80l LMA + Zymolyase
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DNA damage repair is
abolished at 4°C
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Antigenotoxicity evaluation
by the comet assay

Dilute culture to DOe,oo—O I Incubate until DO¢0o=0.4 80pl LMA + Zymolyase
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Ginkgo biloba, the
atomic bomb survivor
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Major Active Constituents of Ginkgo biloba
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GBE protects S. cerevisiae from
OX|dat|ve DNA damage
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GBE also protects cells in
co-incubation with H20»
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GBE increases DNA repair
capability upon oxidative
damage

Post-incubation with GBE
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Yeast DNA repair

defective mutants are
insensitive to GBE

Cdc9: DNA ligase of the last step of NER and BER
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N
(&)

—il— NK1 —— NK1

B cdc9

— Ny —@— NK1 GBE
\“9 GBE

T ————

—il— cadc9

N
o

—&— NK1 GBE

_
(o))

;:‘-;‘ﬁ —@&— cdc9 GBE

_—
o

- &
N =.
N - -
et S —
®)) (@)
c -
o D
T =
[ =

(&)

10 15 20 25
Time (min)

10 15 20 25
Time (min)

Marques et al., 201 |. Food and Chemical Toxicology, in press
14 de Dezembro de 2011




GBE decreases intracellular
oXidation
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Yeast cells have more

fitness in the presence
of GBE

e— Control

—&— 100 ug/mL GBE
~— 10 uyg/mL GBE
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Yeast cell cycle can be
assessed by cell morphology

CYCLETME: 12H 0@




Effect of GBE on cell cycle
arrest upon H;O; treatment

With GBE
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Effect of GBE on cell cycle
arrest upon H2O» treatment

Cell cycle analysis by flow cytometry with SYBR-Green

- G1
—&— S
- G2/M

——-G1 GBE

)
0
©
&)
“—
o
c
O
-
o
Q.
O
—
(A

—4&— S GBE
-8 G2/M GBE
Wash and addition of buffer or GBE
ncubation with |0mM H,O,

100 200 300
Time (min)

14 de Dezembro de 2011



Conclusions

Comet assay is suitable in yeast cells for assessment of DNA
damage and DNA damage repair

GBE improves cell viability under oxidative stress
GBE protects yeast cells from oxidative DNA damage
GBE improves DNA damage repair
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