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Analysis of a novel molecular mechanism on apoptosis regulation of FA proteins

SAKAI, Wataru
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Fanconi anemia (FA) is rare genetic disorder characterized by genome instability.
Molecular mechanism of FA proteins is generally focused on the DNA damage response and repair. However,
mechanisms of some FA symptoms are still unknown. In the pilot studx, I revealed a novel possibility that
a FA protein function in regulation of cell death. In this study, the possibility was verified more
detail, and implying that a novel mechanism of FA proteins as a negative regulator of apoptosis in DNA
damage independent manner. Furthermore, to explore the novel regulation of FA proteins, | challenged
isolation of unknown FA-interaction proteins. The comprehensive screening identified more than 100
candidates as novel FA interacting proteins. Gene ontology analysis showed that about 10% of those
candidates belong to a specific pathway, unrelated to classic FA pathway.

DNA



Fanconi anemia, FA

1
FA FA
DNA
interstrand crosslink, ICL
DNA
FA FANCD1 FANCJ FANCN
FANCS

BRCA2, BRIP1, PALB2, BRCAl

FA
ICL
FA
FA
500
27
FA
1
TNF-a
1 TNF-a
FA TNF-a
DNA
FA
FANCD2

W. SAKAI et

al, FEBS Letters 2014 DNA

FA
FA DNA
FANCD2 TNF-
a TNF/CHX
DNA
1 TNF/CHX
8 DNA
DNA FA
FANCD2
FANCD2
FA
FA

120 ¢
F B PD20F

100 |
£ B +vec

80

B +wtD2

60 |

% Survival

40 |

20 ©

0 0.1 1 10 100
TNF-a (ng/ml) + CHX (10 pg/ml) error bar: SE
1. FANCD2 PD20F
+vec TNF/CHX
FANCD2 +wtD2
FANCD2
Sv40
p53
p53
U20S
() TNE/CHX

FANCD2
GST



() DNA

FA
DNA
FANCD2
FANCD2
FANCD2  DNA
U20S
SiRNA FANCD2
TNF/CHX
2
100 *
=
I
80 *
S 0 | M ]
g 60 *
a 5
K3 40 T *
=
20 =
0 ‘ ‘ -*]I EEa
0.01 0.1 1 10
TNF-o (ng/ml) + CHX (10 pg/ml) N=3
2. SiRNA FANCD2
TNF/CHX
*P 0.05
U20S
FANCD2
TNF/CHX
3

% Survival

0 0.1 1 10
TNF-a (ng/ml) + CHX (10 pg/ml) N>4
3.U20S FANCD2
U20S
TNF/CHX
*P 0.05

FA FANCI
FA FANCD2

FANCI SIRNA

FANCD2

FANCA  FANCC FANCF

FANCD2
FANCI
FA
FANCD2  FANCI TNF/CHX
SiRNA
FANCD2
SiRNA
CRISPR/Cas9
FANCD2
FANCD2
TNF/CHX
Z-VAD-FMK  zVAD
Necrostatin-1 Necl
TNF/CHX
zVAD
Necl
4
FANCD2 FANCI
120
100 — = —
= 80
2 60
2 —
=40
20 ?
0 T T T
TC TCZ TCN TCZN
TNF-a (ng/ml) + CHX (10 pg/ml) N=4
4 _FANCD2 PD20F
FANCD2
TNF/CHX
zVAD
Necl

TC TNF/CHX TCZ: TNF/CHX/zVAD TCN
TNF/CHX/Necl TCZN TNF/CHX/zVAD/Necl
*P 0.05

FANCD2
TNF-a



FANCD2 FA

GST DNA
FA
DNA
FANCD2 DNA
DNA 2
FLAG
FANCD2 1. Wataru Sakai#, Kaoru Sugasawa
FANCDZ is a target for caspase 3 during
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