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SUPPLEMENTARY APPENDIX

Online Supplementary Design and Methods

Patients
The patients included children with newly diagnosed acute

myeloid leukemia (AML), aged from 0 to 18 years (mean
8.47±5.34), with written informed consent from their parents.
Patients with granulocytic sarcoma, secondary AML, secondary
myelodysplastic syndrome (MDS), or Down syndrome, as well
as patients with pretreatment lasting longer than 14 days or
patients with acute promyelocytic leukemia were excluded
from the present analysis.1 The initial diagnosis of AML was
established according to the FAB classification and flow cytom-
etry. Smears obtained at the time of diagnosis were centrally
reviewed in the Laboratory of Pediatric Hematology at the
University Hospital in Padova and subjected to a specific panel
review in controversial cases. The presence of t(8;21), inv(16),
MLL rearrangements, FLT3-ITD or related molecular transcripts
was also evaluated. Pediatric patients with MDS or juvenile
myelomonocytic leukemia (JMML) were enrolled in centers
belonging to the Italian Association of Oncohematology
Pediatric (AIEOP) and accrued over more than 10 years since
these are rare diseases of childhood. Bone marrow CD34+ cells
from MDS patients and healthy individuals were sorted on a
BD FACSAria cell sorter (BD Biosciences). 

Methylation analysis 
The primer sequences used were: MSP-34b/c-ms TTTAGT-

TACGCGTGTTGTGC, MSP-34b/c-mas ACTACAACTCCC-
GAACGATC, MSP-34b/c-us TGGTTTAGTTATGTGT-
GTTGTGT, MSP-34b/c-uas CAACTACAACTCCCAAA-
CAATCC.2 The product from the first reaction negative for
methylation-specific polymerase chain reaction (PCR), under-
went a second run PCR (nested) to confirm the unmethylated
status.

Gene expression analysis 
CEL files of paired MDS and AML samples can be found at

the GEO repository (http://www.ncbi.nlm.nih.gov/geo/; Series
Accession Number GSE25300), the data for de novo AML and
MDS at diagnosis have already been published.3,4 CEL files
were normalized using the robust multiarray averaging (RMA)
expression measure implemented in Partek Genomic Suite soft-
ware (http://www.partek.com). A paired t-test was applied to
identify differentially expressed genes between sample pairs.
Multiplicity corrections were used to control false discovery
rate (FDR) using the FDR q-value; probes with adjusted P-val-
ues less than 0.05 were declared significant. Clusters were gen-
erated using Partek Genomic Suite. We integrated genes signif-
icantly differentially expressed with the ChIP-Chip data of
CREB binding in human tissues (Table S4,
http://natural.salk.edu/CREB/) to search for direct CREB target
genes. 

Gene set enrichment analysis 
We compared the gene expression signatures of patients with

miR-34b hypermethylated promoter with those of patients
with unmethylated promoters, using the signal-to-noise metric
and 1,000 permutations of the genes. Enrichment of specific
genes/pathways in the two groups of patients were considered
statistically significant for P-values <0.05 and a FDR <0.1. For
help with interpreting the gene set enrichment analysis go to
http://www.broadinstitute.org/gsea/doc/GSEAUserGuideFrame.html?
%20_Interpreting_GSEA_Results.

Constructs 
Lentiviral constructs for miR-34b expression (FUGW-34b)

were obtained by cloning approximately 250 base pairs of the
human genomic sequence for miR-34b into FUGW.5 Lentivirus
for miR-34b knockdown (Fugw-miR-target) or the negative
control (Fugw-SCR) were constructed as previously described
by Gentner et al.6 To generate VSV-G-pseudotyped lentiviruses,
2×106 293T cells were transfected with pGag-Pol, pVSV-G, and
either Fugw-EV, Fugw-miR-34b, Fugw-miR-target, Fugw-miR-
Neg or Fucwr-LUC After 48 h, viral supernatant was harvested



and used to spin-infect 7.5×105 HL60 or K562 cells or 106 fetal
liver cells (16-20 weeks old) for 1 h at 2500 rpm. Stably trans-
duced cells were sorted with a BD FACSaria II. 

Primary cell culture and transfection 
The cells were cultured in RPMI (Invitrogen) supplemented

with 10% fetal bovine serum (FBS, Invitrogen) and the follow-
ing recombinant human (rh) cytokines: interleukin-3 (rhIL-3; 20
ng/mL), interleukin-6 (rhIL-6; 20ng/mL), stem cell factor
(rhSCF; 50 ng/mL), thrombopoietin (rhTPO; 50 ng/mL) and
fms-like tyrosine kinase-3 ligand (rhFLT-3 ligand; 50 ng/mL).
Healthy bone marrow cells were transfected with 3.5 mg of
pEGFP-N1-ΔGFP-CREB plasmid or an empty vector (pEGFP-
N1-ΔGFP-EV) used as controls. Fetal livers were obtained with-
out identification information under federal and state regula-
tions from the UCLA CFAR Gene and Cellular Therapy Core
Laboratory and UCLA OB-GYN.

Cell cycle analysis 
Primary AML cells were transfected with miR-34b or miR-

Neg oligonucleotide. After 24 h, 5×105 cells were incubated
with 50 mg/mL propidium iodide in 1 mL phosphate-buffered
saline overnight at 4°C. Cells were run on a Cytomics FC500
(Beckman Coulter) and cell cycle was  analyzed with
Multicycle Wincycle software (Phoenix Flow Systems). 

Colony assays 
Living cells (2x103) after oligonucleotide transfection or LV

transduction were counted and seeded in duplicate in 1 mL of
methylcellulose semisolid medium supplemented with nutri-
ents and cytokines (rhSCF, rhGM-CSF, rhIL-3, rhIL-6, rhG-CSF,
rhEPO; StemCell Technologies). Colony evaluation was done in
situ by light microscopy. Colonies were then collected from
methylcellulose, washed in phosphate-buffered saline twice
and stained with fluorochrome-linked antibodies to CD33 and
CD15.
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Online Supplementary Table S1. Genes expression results. A. Genes differentially expressed between MDS and their evolution by
GeneChip Human Genome U133 Plus 2.0. B. List of CREB target genes (by ChIP-chip database6) differentially expressed between
the MDS samples and samples from patients after evolution to MDS (see Venn diagram Figure 2B). C. List of genes given by the
overlap between genes differentially expressed between MDS and their evolution, between AML and healthy bone marrow and
CREB targets by the ChIP-chip database (see Venn diagram Figure 3H).

continued on the next page

A



continued from the previous page

continued on the next page



continued from the previous page

continued on the next page



continued from the previous page

B



C



O
nl

in
e 

Su
pp

le
m

en
ta

ry
 F

ig
ur

e 
S1

. (
A

) 
G

en
e 

se
t 

en
ri
ch

m
en

t 
an

al
ys

is
 (

G
SE

A
) 

in
 A

M
L 

pa
tie

nt
s 

(p
ts

) 
w

ith
 m

et
hy

la
te

d 
or

 u
nm

et
hy

la
te

d 
m

iR
-3

4
b 

pr
om

ot
er

. P
os

iti
ve

 e
nr

ic
hm

en
t 

of
 t

he
 g

en
es

 c
on

ta
in

in
g 

th
e 

A
C
TG

C
C
T

m
ot

if 
(m

iR
-3

4
b 

co
ns

en
su

s 
re

gi
on

) 
in

 p
at

ie
nt

s 
w

ith
 m

iR
-3

4
b 

hy
pe

rm
et

hy
la

te
d 

pr
om

ot
er

 (
P

=
0

.0
0

5
, f

al
se

 d
is

co
ve

ry
 <

 0
.1

). 
(B

) 
Th

e 
he

at
 m

ap
 o

f 
th

e 
en

ri
ch

m
en

t 
ge

ne
s 

in
 m

et
hy

la
te

d 
an

d 
un

m
et

hy
la

te
d 

m
iR

-3
4

b
pr

om
ot

er
s 

in
 A

M
L 

pa
tie

nt
s 

(p
ts

) 
co

nt
ai

ni
ng

 t
he

 A
C
TG

C
C
T 

m
ot

if 
(m

iR
-3

4
b 

co
ns

en
su

s 
re

gi
on

). 
Th

e 
co

lu
m

ns
 i
n 

th
e 

he
at

m
ap

 s
ho

w
 t

he
 g

en
es

 a
nd

 t
he

 r
ow

s 
ea

ch
 i
nd

iv
id

ua
l 
sa

m
pl

e.
 T

he
 b

ar
 o

n 
th

e 
le

ft
 i
s 

de
pi

ct
ed

in
 r

ed
 fo

r 
th

e 
un

m
et

hy
la

te
d 

pa
tie

nt
s 

(n
=

1
5

), 
an

d 
in

 b
la

ck
 fo

r 
th

e 
m

et
hy

la
te

d 
on

es
 (
n=

5
). 

Th
e 

sc
al

e 
ba

r 
sh

ow
s 

th
e 

co
lo

r-
co

de
d 

di
ff

er
en

tia
l e

xp
re

ss
io

n 
fr

om
 t

he
 m

ea
n 

in
 s

ta
nd

ar
d 

de
vi

at
io

n 
un

its
, w

ith
 r

ed
 in

di
ca

tin
g

hi
gh

er
 e

xp
re

ss
io

n 
an

d 
bl

ue
 lo

w
er

 e
xp

re
ss

io
n.

 

A

B



Online Supplementary Figure S2. Methylation impact on sur-
vival of 112 AML patients at diagnosis. Kaplan-Meier overall
survival (OS) curves of AML patients with methylated miR-34b
promoter (n= 74, thick line) and unmethylated miR-34b pro-
moter (n= 38, broken line) determined by MS-PCR. AML
patients with unmethylated promoter have a better overall sur-
vival (69%) compared to methylated (60%) patients (P=0.34).
The table shows the main biological and clinical features of
AML patients enrolled in the study. Multivariate analyses along
with AML clinical and biological features such as FAB-morphol-
ogy, karyotype (normal or complex if with more than three
cytogenetic aberrations), age at diagnosis (< 1 year; > 1 year
< 10 years; > 10 years) and recurrent genetic abnormalities
[such as t(8;21)AML1-ETO, inv(16)CBFB-MYH11, t(9;11)MLL-
AF9, t(10;11)MLL-AF10, FLT3ITD, t(6;11)MLL-AF6] did not
show significant results. 

y: year; NV: not evaluable; FAB: French–American–British; NK: normal karyotype; CK: complex karyotype;
NEG: negative for common molecular biology markers. 


