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Future goals

• Knock-down by shRNA and the 
chemical inhibitor epigallocatechin 
gallate in order to study the role of 
STAT1 in the cisplatin hypersensitiv-
ity of FA-A LCLs.

• Elucidate the molecular mechanism 
that underlies the higher stability of 
Stat1 protein in FANCA-deficient 
cells.

• Increase the number of Fanconi 
Anemia group A patients in the study

• Study other FANCA-deficient cell 
types in order to determine if the lev-
els of STAT1 follow the same pat-
tern. 
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OVEREXPRESSION OF STAT1 MAY BE INVOLVED IN THE 
HYPERSENSITIVITY TO CISPLATIN OF FANCONI ANEMIA 

GROUP A LYMPHOBLASTOID CELL LINES
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Experimental procedures

• Lymphoblastoid cell lines (LCLs) were derived from 
peripheral blood B cells that were infected with Epstein 
Barr Virus for their immortalization. LCLs from Fanconi 
Anemia group A (FA-A) and its corrected counterpart 
(cFA-A), transduced with a wild type FANCA-expressing 
retrovirus, were maintained in RPMI 1640 medium su-
plemented with 10% FCS and antibiotics. 

• STAT1 protein half life was measured using 30µM cy-
cloheximide, an inhibitor of protein biosynthesis in 
eukaryotic organisms, in a time course experiment.

• The ubiquitination status of STAT1 was assayed by 
treating the LCLs with bortezomib, an inhibitor of the 
proteasome, followed by immunoprecipitation with an 
ubiquitin antibody and detecting STAT1 by immunoblot 
with a specific antibody. 

• FA-A and cFA-A LCLs were treated with interferon 
(IFN)-gamma at the indicated dose, for different times, 
in order to analyze the phosphorylation of STAT1 pro-
tein at the Tyr701 residue. 

• XTT cell viability assay was performed to analyze the 
effect of IFN-gamma on the cellular viability and to 
demonstrate the reverted phenotype of the cFA-A LCLs 
by their higher resistance to cisplatin.

• FA-A and cFA-A LCLs were treated with 1µM cisplatin 
for the indicated times, and the induction of STAT1 lev-
els were determined by western blot. 

References
• 1. Ferrer M, Izeboud T, Ferreira C G, Span S W, Giaccone G, Kruyt F A  E. Cis-

platin trigger apoptotic and nonapoptotic cell death in Fanconi anemia lympho-
blasts in a concentration dependent manner. Exp Cell Res. 2003. Jun 10; 286(2): 
381-95.

• 2. J.S. Deakyne and A. V. Mazin. Fanconi Anemia: at the crossroads of DNA re-
pair. 2011, Vol. 76, Nº 1, pp. 36-48.

• 3. Schmitt NC, Rubel EW, Nathanson NM. Cisplatin-induced hair cell death re-
quires STAT1 and is attenuated by epigallocatechin gallate. J Neurosci. 2009 Mar 
25;29(12): 3843-51.

• 4. Kim HS, Lee MS. STAT1 as a key modulator of cell death. 2007 
Mar;19(3):454-65.

• 5. Xi S, Dyer KF, Kimak M, Zhang Q, Gooding WE, Chaillet JR, Chai RL, Ferrell 
RE, Zamboni B, Hunt J, Grandis JR. Decreased STAT1 expression by promoter 
methylation in squamous cell carcinogenesis. J Natl Cancer Inst. 2006 Feb 
1;98(3): 181-9.

• 6. Chirnomas D, Taniguchi T, de la Vega M, Vaidya AP, Vasserman M, Hartman 
AR, Kennedy R, Foster R, Mahoney J, Seiden MV, D´Andrea AD. Chemosensiti-
zation to cisplatin by inhibitors of the Fanconi anemia/BRCA pathway. Mol Cancer 
Ther. 2006 Apr; 5(4): 952-61.

Conclusions

• STAT1 is overexpressed at the protein level in 
FANCA-deficient LCLs but its messenger levels 
are not affected. 

• STAT1 shows higher stability and reduced 
ubiquitination in FA-A LCLs.

• Despite IFN-gamma treatment induces higher 
levels of P-Tyr701 STAT1 in FA-A  LCLs than in 
cFA-A LCLs, this does not correlate with a re-
duction in the number of viable cells.

• STAT1 protein is induced by cisplatin treatment 
and this induction seems to be stronger in FA-A 
LCLs, suggesting a possible role of STAT1 in 
their cisplatin hypersensitivity. 

• The levels of STAT1 protein may serve as indi-
cators of the sensitivity degree of FA-A LCLs to 
cisplatin.

Figure 1. STAT1 mRNA and protein basal levels in control, 
FA-A and corrected FA-A LCLs. 

A. STAT1 protein levels were analyzed by western blot in 4 
control LCLs vs 4 FA-A LCLs. ERK2 was used as loading 
control.

B. Stat1 mRNA levels were analyzed by RT-PCR in 4 control 
LCLs vs 4 FA-A LCLs. Beta-2-microglobulin (ß2µ) was used 
as housekeeping.

C. STAT1 protein levels were analyzed by western blot in 2 
FA-A LCLs and their corrected counterparts. ERK2 was 
used as loading control.

D. STAT1 mRNA levels were analyzed by RT-PCR in 2 FA-A 
LCLs and their corrected counterparts. Beta-2-
microglobulin (ß2µ) was used as housekeeping.
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Figure 2. Analysis of STAT1 protein half-
life and ubiquitination status in FA-A LCL.

A. Western blot of whole protein extracts from 
FA-A LCL and its corrected counterpart 
treated with cyclohexmide. ERK2 was 
used as loading control.

B. Immunoprecipitation was performed with 
an anti-ubiquitin antibody (lanes 1-4) or 
nonspecific control (lane 5), and im-
munoblots of the precipitated material 
were performed by the use of anti-STAT1 
antibody., The proteasome inhibitor borte-
zomib was used at a concentration of 
26nM during 1 hour.

Figure 4. Analysis of STAT1 protein levels 
in FA-A LCL after cisplatin treatment.

A. Cells were assayed for viability using XTT 
assay after treating for 72 hours with in-
creasing doses of cisplatin (CDDP). Re-
sults are expressed as percentage of vi-
able cells at the final point of the experi-
ment.

B. STAT1 protein levels analysis by western 
blot in FA-A  and cFA-A LCLs whole protein 
extracts with and without cisplatin treat-
ment during 3 days at the indicated dose. 
ERK2 was used as loading control.  

Results

1. STAT1 protein is overexpressed in FA-A LCLs.
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2. STAT1 protein shows longer half-life and reduced ubiquitination in FA-A LCLs.
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4. Cisplatin treatment induces STAT1 protein in FA-A LCLs
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3. FA-A LCLs do not show higher sensitivity to IFN gamma. 
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Introduction
Fanconi Anemia (FA) is a rare autosomal disorder 
which is manifested at the cellular level by genomic 
instability and hypersensitivity to DNA crosslinking 
agents such as cisplatin (1) mainly due to defects in 
DNA repair. Fanconi anemia patients suffer develop-
mental abnormalities, early-onset bone marrow  failure 
and extremely high cancer incidence.

FA is a genetically heterogeneous disease and to 
date, 14 genes have been identified as involved in it 
(FANCA, -B, -C, -D1, -D2, -E, -F, -G, -I, -J,-L, -M, -N 
and -P). Fanconi anemia group A is the most common 
one, representing the 66% of all cases.

The FA pathway is mainly involved in the repair of 
DNA damage, being the FA core complex recruited to 
the sites of damage in the nucleus, where it monou-
biquitinates the FA-ID complex (2), which then co-
localizes with other proteins involved in DNA repair. 
FA cells are unable to resolve stalled replication forks 
generated by DNA cross-linking agents.

Cisplatin is a DNA cross-linking chemotherapeutic 
drug that induces cell death (3) mediated in certain 
systems by reactive oxigen species (ROS) and in-
flammatory cytokines. The transcription factor STAT1, 
a key player in cell death (4), has been involved in the 
transduction of these signals in several cell types, and 
its targeted mutation has been related to apoptosis 
inhibition and transformation. Elevated expression of 
STAT1 in certain tumors has been related to their 
higher sensitivity to cisplatin (5). On the other hand, 
the chemical inhibition of the FA/BRCA pathway has 
been used to sensitize tumors to cisplatin (6) and it 
has also been reported that those cancer cells with an 
altered FA/BRCA pathway show a better response to 
that chemoterapeutic agent.

Here we report that STAT1 is overexpressed in FA-A 
LCLs and we provide preliminary evidence of a link 
between this elevated expression and the hypersensi-
tivity to cisplatin in these cells. 

Figure 3. Analysis of the response to inter-
feron gamma (IFNγ) in FA-A LCL.

A. Cell viability of FA-A LCLs and their re-
verted counterparts in response to in-
creasing doses of IFNγ. The results are 
depicted as the viability percentage of non 
treated cells.

B. Analysis of the STAT1 tyrosine-701 phos-
phorylation after treatment with IFNγ for 
the indicated times. ERK2 levels are 
shown as loading control.

A B

FA-A LCL cFA-A LCL
CHX 30µM, horas 0 3 17 24 0 3 17 24

ERK2

STAT1

FA-A cFA-A

IP: STAT1 IP: unespecific

STAT1-Ubiquitin

Bortezomib 26nM - + - +
cFA-A

-

0

30

60

90

120

- 2 5 20 50

Cell viability in response to IFNγ

FA-A
cFA-A

IFNγ, ng/ml

%
 o

f n
on

-tr
ea

te
d 

ce
lls pY701 STAT1

ERK2

cFA-A
IFNγ, 10ng/ml (min) 0 30 60 120 0 60 12030

FA-A

STAT1

-1

24

50

75

100

- 1 2 5 10

Cell viability in response to cisplatin

FA-A
cFA-A

CDDP, µM

A

%
 o

f n
on

-tr
ea

te
d 

ce
lls

+

mailto:inesprietoremon82@gmail.com
mailto:inesprietoremon82@gmail.com

