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/ EPO

EPO

GATA1 A EPO

GATA1 Myc Myb 

EPO

GATA1  

Friend leukemia integration 1 (FLI1)

FLI1 MEL

FLI1

FLI1 microRNA-145

FLI1

 

MEL K562 K562

MEL

DMSO

HMBA A TSA

K562

MEL

K562

 

DNA

NIA mouse 15k 7.4k cDNA 22,000 cDNA

DNA  
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DNA

MEL 3

MEL

MEL

α1,6 FUT8 MEL K562

 

DNA

DNA

MEL 1.0% DMSO 3.0 mM HMBA

15 nM TSA

MEL MEL

DNA

3 MEL

6 12 24 36

3 1.5 0.66

MEL

 

MEL cDNA

7

MEL

1.5% DMSO 4

Fut8

Fut8  MEL 

 

DNA MEL

Fut8 

Fut8 1.5% DMSO
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5.0 mM HMBA 30 nM TSA

Myc Myb 

Gata1  

MYC MYB FUT8 MEL Myc Myb 

Fut8 / FUT8 RT-PCR

MEL

FUT8 MYC MYB  

FUT8 Fut 

Fut 

FUT8

 

FUT8

FUT8

FUT8 RRM FLM

FUT8

 

FUT8

K562 K562 FUT8

FUT8 RRM 100 μM 

4 K562

FUT8 RRM

FUT8

 

K562 shRNA FUT8

K562 shRNA FUT8

shRNA

CD71 A

FUT8 CD71/ A
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2

FUT8  

DNA

MEL 3

FUT8 FUT8

GATA1
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1

1 / CFU-E Colony forming unit-

erythroid EPO

2-4 CD71

A 2 EPO

EPO

Janus-kinase 2 JAK2 EPO

5, 6 EPO GATA

1 GATA1 7 GATA1

/

GATA1 A EPO

8 GATA1

9 ETS

PU.1

10 PU.1 GATA1 GATA1

11 Erythroid kruppel like 

factor (EKLF/KLF1) 12 EKLF/KLF1 KLF2

c-Myc Myc 13

Myc 14 GATA1

Myc c-Myb Myb 15, 16

GATA1

 

Friend leukemia integration 1 (FLI1)

FLI1 ETS Murine 

erythroleukemia, MEL

17 FLI1

18 FLI1 19 FLI1 EKLF/KLF1

GATA1

/
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20 microRNA-145 miR-145 FLI1

21

 

MEL K562 K562

MEL

22

DMSO HMBA A TSA

23-25

24 MEL Myc Myb

MEL 26, 27

DMSO MEL

28, 29 K562

30-32 K562

CD71 A

33 CD71

A CD71

34 MEL K562

 

DNA 35

DNA

DNA 36-40 41-45 46, 

47 48 49, 50 51 T 52

53, 54

DNA NIA 

mouse 15k cDNA 55-56 NIA mouse 7.4k cDNA
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57 22,000 cDNA DNA

cDNA 7.5 12.5

/

 

DNA

MEL MEL 3

MEL

MEL

1,6 (FUT8) MEL

K562
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MEL T-3-Cl-2-0.fl, 58 K562 RPMI1640 

10% Sigma-Aldrich 37°C 5% CO2

MEL MEL

3,3-

 ; 194 ml  ; 6 ml 3,3- ICN 

Biomedicals  ; 1.3 g 33% 10 : 1

 

PLAT-E 59 PLAT-A DMEM 10%

Sigma-Aldrich 37°C 5% CO2

 

 

 

DNA NIA mouse 15k 7.4k cDNA

National Institute on 

Aging  

96 cDNA

5 μl 96 Corning 0.1 mg / ml Ampicillin

1.2 ml 2 YT 37°C 20 200 rpm

DNA Biomek2000 robotic workstation 

BECKMAN COULTER  Wizard SV 96 Plasmid DNA Purification System 

Promega DNA 1%

Sigma PCR 10 ng

DNA 10 μl PCR 10 buffer 0.2 mM dNTPs 0.5 μM

5'-CCAGTCACGACGTTGTAAAACGAC-3'; 5'-

GTGTGGAATTGTGAGCGGATAACAA-3' 2.5 unit Taq polymerase Promega

100 μl Peltier Thermal Cycler MJ Research  
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Initial denaturation 95°C 1 ; 40 denaturation 94°C 45  annealing 

69°C 45 , extension 72°C 3 ; final extension 72°C 3 

 PCR 96 V Corning 1/10 3 M

20°C 3000 rpm

60 70% 21 

μl PCR 1%

PCR Biomek2000 robotic workstation

BEKUMAN COULTER 20 μl 50% DMSO

10 μl 40 384 MicroGrid (BioRobotics) 

GAPS  Coated Slides Corning

5 100°C

5 10 UV

200 mJ / cm2 UV  

 

 

MEL 150 mm

80% 2.0 105 cells / ml 150 

mm 1.0% DMSO 3.0 mM HMBA 15 nM 

TSA 6 12 24 36

Phosphate buffered saline PBS

80°C  

MEL MEL 150 mm

80%

2.0 105 cells / ml 150 mm

1.5% DMSO 5.0 mM HMBA 30 nM TSA 1 6 12 24 36

PBS

80°C  

 

RNA DNA  

MEL total RNA RNeasy mini kit QIAGEN

total RNA Spectrophotometer DU 640 BECKMAN
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260 nm DNA total RNA 

20 μg SuperScript Indirect cDNA Labeling  System Invitrogen

SuperScript  RT

dNTPs cDNA S.N.A.P. Invitrogen

cDNA Cy3 Mono-Reactive Dye Pack

Amersham Biosciences Cy5 Mono-Reactive Dye Pack Amersham 

Biosciences cDNA Cy3 Cy5

cDNA MinElute Spin Columns QIAGEN  

 

 

5 SSC 0.1% SDS 0.1% BSA

50°C 60 MiliQ

Cy3 Cy5 cDNA 26.65 μl 9.75 μl

20 SSC 5 SSC 1.3 μl 50 mg / ml BSA Invitrogen

1.67 mg / ml 95°C 5

1.3 μl 10% SDS 0.33%

24 60 mm Gap cover glass MATSUNAMI

38 μl

TeleChem

15 μl

50°C overnight 14

Wash Station TeleChem 500 ml 2 SSC-0.1% SDS

42°C 5 0.1 SSC-0.1% SDS 10

0.1 SSC 2  0.01

SSC

ScanArray 5000 PerkinElmer Life Sciences

QuantArray PerkinElmer Life Sciences

Fixed Circle
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Excel Microsoft

GeneSpring 6.0 Silicon Genetics Cy3 Cy5

LOWESS Normalization

1 4 2

 

 

 

MEL K562 RNeasy mini kit total RNA 5.0

μg SuperScript Invitrogen First-Strand cDNA

Kozak

1 First-Strand cDNA

KOD Plus TOYOBO PCR PCR

DNA

1 Wizard SV Gel and PCR Clean-Up System Promega

pMXs-CMVp-IRES-

EGFP pMXs-IRES-EGFP 60 5’ LTR CMV

pMXs-IRES-EGFP

 

 

 

6-well 1.0 106 cells / 2 ml PLAT-

E PLAT-A 5.0 μg

2000 Invitrogen

16 DMEM 10% FCS RPMI1640 10% 

FCS 48

1800  rpm 4°C 5 1.0 105 cells 

/ ml MEL K562

0.08 4 μg / ml

72 FACSCalibur Becton Dickinson

EGFP 96-well

400 cells / 4 96well
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10 24-well

FACSCalibur EGFP EGFP

1.5% DMSO 72

t

 

 

 

Fut8 FUT8 Splicing by Overlap 

Extension SOE PCR 2

6) 7)  

 

 

Lysis Buffer 15 mM Tris-HCl pH7.5 120 mM NaCl 25 mM 

KCl 2 mM EDTA 0.5% TritonX-100 0.2 mM DTT 0.5 mM PMSF 10 μg Complete 

Protease Inhibitor cocktail; Roche Ultrasonic Disruptor  

UD-201; TOMY 4°C 15000 rpm 10 Allegra6R 

centrifuge GH-3.8; GH-3.8A rotor; Beckman

Bradford  Bio-Rad protein assay Bio-Rad

50 μg  SDS Sample Buffer 1 M Tris-HCl pH6.8 10% SDS

glycerol bromophenol blue 10%

SDS-PAGE Transfer buffer 25 mM Tris 192 mM glycine

20% Methanol PVDF Bio-Rad

5% Skim milk BD 0.05% tween-20 Atras Chem  PBS PBS-

T 90  PBS-T 5% Skim milk 

200 Goat anti-FucT-VIII antibody S-17 catalog no. sc-34629; 

Santa Cruz Biotechnology 5000 Mouse anti-GAPDH antibody

clone 6C5 catalog no. AM4300; Ambion 4°C 16

PBS-T 4 PBS-T 5% Skim milk 2000 HRP-

conjugated rabbit anti-goat antibody catalog no. 61-1620; Zymed Laboratories Inc.

10000 HRP-conjugated goat anti-mouse antibody catalog no. 

62-6520; Zymed Laboratories Inc. 90  PBS-
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T PBS Immobilon Western Detection Reagents Millipore

LAS1000 FujiFilm

Image gauge FujiFilm  

 

 

Lysis Buffer TOMY ULTRASONIC 

DISRUPTOR UD-201 4°C 15000rpm 10

Beckman AllegraTM 6R Centrifuge GH-3.8,GH-3.8A

 Bradford  Bio-Rad protein assay

200 μg  2×SDS sample buffer 0.1 M 

Tris-HCl pH 6.8 4% SDS 20% Glycerol 1 M DTT 0.004% Bromophenol blue

95°C 5 5 10% 

 SDS-PAGE Methanol Transfer buffer

+ 100 mM Tris 192 mM Glycine 10% Methanol 50 ml PVDF 

Bio-Rad Transfer buffer + 50 ml Transfer buffer - 100 mM 

Tris 192 mM Glycine 20% SDS) 50 ml

TRANS-BLOT SD SEMI-DRY TRANSFER CELL BIO-RAD 12 

V 1 5% Skim milk BD 0.05% tween-20 Atras Chem  

 PBS-T 5% Skim milk 5 ml 1.5

5 ml PBS-T 5% Skim milk 100 Goat anti-FucT-

VIII antibody s-17 2000 Mouse anti-GAPDH antibody clone 

6C5 4°C  50 ml PBS-T 4 5 ml PBS-

T 5% Skim milk 1000 HRP-conjugated rabbit anti -goat antibody

2000 HRP-conjugated goat anti-mouse antibody 1.5

50 ml PBS-T 4 PBS 1 FUT8

Supersignal West Femto Maximum Sensitivity Substrate Thermo 

SCIENTIFIC LAS-3000 FUJIFILM

GAPDH FUT8 PVDF Stripping buffer 5 ml

0.1 M 2-mercaptoethanol SIGMA 2% SDS 0.06 M Tris-HCl pH 6.8

50°C 30 50 ml PBS-T 2

ECL Western Detection Reagents
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LAS-3000  

 

RT-PCR 

MEL K562 total RNA RNeasy Mini Kit total 

RNA cDNA SuperScript III reverse transcriptase

PCR GoTaq Flexi DNA polymerase Promega RT-PCR

3  

 

FUT8 short hairpin RNA shRNA  

FUT8 shRNA siDirect http://sidirect2.rnai.jp/

4 piGENE hU6 puro vector iGENE Therapeutics BspMI 

BAP 5 μl 

 (100 μM) 5 μl 100 μM 40 μl 

150 mM NaCl 95°C 5 37°C 1

2

T4 polynucleotide kinase Takara

 RNAi

 hU6  shRNA  EcoRI  BamHI

piGENE TM U6 Rep vector iGENE Therapeutics

piGENE TM U6 Rep vector EBNA1

OriP piGENE U6 Rep 

T7STOP vector iGENE Therapeutics Bio-Rad Gene 

Pulser II Bio-Rad K562

2 μg/mL Sigma-Aldrich 2

 

 

 

FUT8 1800 rpm 4 5 

Beckman AllegraTM 6R Centrifuge GH3.8,GH-3.8A

Staining Buffer 1% FBS SIGMA PBS  10 ml 1800 rpm

4 5 Staining Buffer
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5.0 105 cells 1800 rpm 4 5 

Staining Buffer 1666 Anti-Human CD235a Glycophorin A FITC (11-

9987 eBioscience) 4 30 Staining 

Buffer 1 ml 1800 rpm 4 5 

Staining Buffer 50 Anti-Human CD71 Transferrin receptor

PE 12-0719 eBioscience 4 30 min 

Staining Buffer 1 ml 1800 rpm 4 5 

3 Staining Buffer 0.3 ml FACS Calibur Glycophorin 

A CD71 FL1-H FL2-H

 



 17 

 

 

DNA MEL

 

DNA

MEL

MEL 1.0% 

DMSO 3.0 mM HMBA 15 nM TSA

MEL

MEL 3A

1.5% DMSO 5.0 mM HMBA 30 nM TSA

MEL

3B NIA Mouse 15k 7.4k cDNA DNA

1.0% DMSO 3.0 mM HMBA 15 nM TSA 6 12

24 36 MEL

National Center for Biotechnology Information Gene 

Expression Omnibus accession numbers GSE40754 www.ncbi.nlm.nih.gov

1.5 0.66

MEL 3 p < 0.05

5

MEL Hba-a1 

Trfr 

MEL Myc mRNA

DMSO 2-12 18

61  

 

Fut8 MEL  
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MEL cDNA

Idi1 Plek Fut8 Rnpc2 Cst3 Gstt3 Spn 

pMXs-CMVp-IRES-EGFP MEL

1.5% DMSO 4

Fut8 33.4

9.2 % 74.4 10.5 %

p < 0.01 4A Fut8 

4B Fut8 

 Fut8  MEL 

 

 

Fut8 MEL  

MEL

Fut8 

National Center for Biotechnology Information Gene Expression 

Omnibus accession numbers GSE43849 www.ncbi.nlm.nih.gov

5 Fut8 cDNA

Fut8 / 1.5% DMSO

5.0 mM HMBA 30 nM TSA 6 0.32 0.38 0.46

Myc Myb 

Hba-a1  Hbb-y/Hbb-b1 

36 3.66 DMSO 6.63 HMBA 21.49 TSA

DMSO HMBA TSA

24 9.42 Fut8 

TSA 6-12 0.46-0.57 24 1.09

Fut8 

Fut8 

Gata1  
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Myc Myb FUT8  

MYC MYB FUT8 MEL Myc Myb 

FUT8 RT-PCR

FUT8 MEL

6A B FUT8 MYC MYB

 

 

Fut8 Fut  

FUT8 Fut 

family Fut1 Fut2 Fut4

Fut7 Fut9 Fut11 Pofut1 Pofut2 Fut8 

MEL EGFP

1.5% DMSO 4

7

FUT8

 

 

FUT8  

FUT8

FUT8 SH3 SH3

Arg-365 Arg-366

62 Asp-368 Lys-369

63

FUT8 R365A/R366A, RRM FUT8

D368A/K369A/V370A/G371A/T372A, FLM

MEL 8A

FUT8 8B RRM

FLM 8C

 FUT8  
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FUT8 K562  

FUT8

K562 K562

FUT8 FUT8 RRM

9A 100 μM 4

K562 FUT8

RRM

9B FUT8

 

 

K562 shRNA FUT8

 

K562 shRNA FUT8

3 FUT8 shRNA sh1 sh2 sh3

K562 2

RT-PCR FUT8

mRNA 10A

B FUT8

shRNA 16.8 3.6% 53.8 4.4% sh1 54.3 3.3%

sh2 79.2 11.1% sh3 10C shRNA

sh3 8D

A CD71

FUT8 CD71

A 63% sh1 64% sh2 87% sh3

shRNA 40% 8E 2

FUT8
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DNA

MEL MEL

3

 

Fut8 

MEL FUT8 

K562  

Fut8 

64

2 1

 N  N α1-2

 FUT1 FUT2 α1-3 α1-4 FUT3 FUT5 α1-3 FUT4  

FUT6 FUT7 FUT9 FUT10 FUT11 α1-6 FUT8 1

O

O POFUT1 POFUT2 2

FUT8 FUT8

FUT8

 

FUT8 MEL

K562



 22 

FUT8

Fut8 

FUT8

Fut8 

Transforming Growth Factor β1 TGF-β Epidermal Growth Factor EGF) 

Platelet-Derived Growth Factor PDGF

3

65, 66 B α4β1 Integrin Vascular 

cell adhesion molecule 1, VCAM-1 FUT8

B B

67

66

EPO

FUT8

 

TGF-β FUT8

65

TGF-β K562

68, 69

FUT8

70 II A B Growth 

differentiation factor 11, GDF11

71, 72 GDF11 SMAD2

GDF11

TGF-β

Myc Id1 Atf4 Pdfgfa MEL

Myc Atf4 6
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GDF11 / IgG11 Fc

GDF11

FUT8

GDF11

FUT8  

K562 shRNA

FUT8

Fut8 MEL

Fut8 MYC MYB

2 13-16, 26, 27

FUT8 bHLH TATA-box

MYB GATA 73

GATA1 GATA1 Fut8 

74 GATA1

A Fut8 75, GEO accession number 

GDS1245 Fut8 GATA1

PU.1

B Fut8 76, GEO accession number 

GDS2411 PU.1

 

FUT8 77

FUT8

FUT8

FLI1 /

 

FUT8 BioGPS

http://biogps.org

3

B CD19 B

CD71
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DNA

MEL 3

FUT8 FUT8

GATA1
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1  

PreproE, preproerythroblast, ; ProE, proerythroblast, ; 

BasoE, basophilic erythroblast, ; PolyE, polychromatophilic 

erythroblast, ; OrthoE, orthochromatophilic erythroblast,  

; Retic, reticulocyte, ; RBC, red blood cell,  

 

  

CFU-E ProE OrthoE Retic RBCBasoE PolyEPreproE

Hemoglobin
Glycophorin A

Transferrin receptor (CD71)

EPO
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2 EPO GATA1  

 

  

EPO

EPOR

P
JAK2

P

Cytoplasm

Nuclear

DNA
GATA1 P EPOR, Glycophorin A, Hemoglobin

Activation

P P

PU.1

EKLF

FLI1

Myc, Myb
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3 1.0% DMSO 3.0 mM HMBA 15 nM TSA HD

LD MEL  

A  

B 1 mL  
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4 Fut8 MEL  

A 1.5% DMSO 4 Control Fut8

9 6 Fut8

* p < 0.01

 

B DMSO 1 mL 1

5 Fut8  
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06
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Days

*

Control
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5 MEL 1.5% DMSO 5.0 mM HMBA 30 nM TSA

Fut8  

4  

  

1.00
2.00

Ex
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sio
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 (A
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er

 ch
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ica
l t

re
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m
en

t /
 B
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e 
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t)

0 12 24
Hours

36

Hbb-y/hbb-b1
Hba-a1
Myc
Myb
Fut8
Gata1

1.5% DMSO

0.25
0.50

4.00

1.00
2.00

0.25
0.50

4.00

5.0 mM HMBA

30 nM TSA

1.00
2.00

0.25
0.50

4.00
8.00

16.00
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6 Myb Myc FUT8  

A MEL Fut8 Myb Myc RT-PCR  

B Myb Myc MEL FUT8  

  

A B

Fut8
Myb

M
EL

M
yb

ov
er

 e
xp

re
ss

io
n

Myc
Gapdh

M
yc

ov
er

 e
xp
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ss
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n

Fu
t8

ov
er

 e
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ss
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n

FUT8

GAPDH

M
EL
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er
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ss
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n
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er
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ss
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n
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7 Fut MEL

 

1.5% DMSO 4 Control Fut

12 4

Fut1 4 Fut2 4 Fut4 4 Fut7 3  

Fut9 5 Fut11 4 Pofut1 4 Pofut2 
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8 Fut8 MEL  

A FUT8 RRM R365A/R366A

FUT8 FLM D368A/K369A/V370A/G371A/T372A

FUT8  

B FUT8 FUT8  

C 1.5% DMSO 4 Control Fut8 Fut8

4 9

Fut8 9 RRM 6 FLM

* p < 0.01  

  

0

A

B

50

100

Pe
rc

en
ta

ge
 o

f b
en

zid
in

e
-p

os
iti

ve
 c

el
ls

Fut8

AAAAA

RR DKVGT

AA
RRM

FLM
SH3-binding domain Donor substrate-binding domain
Flexible loop SH3 domain

FUT8

C

*

GAPDH
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9 FUT8 K562  

A FUT8 FUT8  

B 100 μM 4 Control FUT8 

FUT8 3

5 FUT8 3 RRM

* p < 0.01  
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10 K562 shRNA FUT8  

shRNA Control shRNA sh1 sh2 sh3

K562

2 K562 WT

 

A FUT8 RT-PCR  

B FUT8  

C 3

* p < 0.01  

D 1 mL  

E CD71 A   

A

C

Pe
rc

en
ta

ge
 o

f b
en

zid
in

e
-p

os
iti

ve
 c

el
ls

FUT8
GAPDH

FUT8
GAPDH

B

PE
-C

D7
1

FITC-glycophorin A

40% 63% 64% 87%

E

D

Control sh1 sh2 sh3

0

1.0

2.0

Ce
ll 

nu
m

be
r x

 1
06

0 1 2 4
Days

WT
Control

0

50

*

3

sh1
sh2
sh3

*

*100
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GATA1 PU.1 Fut8  

A GATA1 GEO profile 

B PU.1 GEO profile 
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FUT8  
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1  

Gene 

name 

Primer Restriction 

enzymes 

Idi1 Forward, 5’ -AAGAATTCGCCACCATGCCTGAAATAAATACCAGCC -3’  

Reverse, 5 ’ -AAACTCGAGTCACAATCTATGTATTTTCTCATG -3’ 

EcoR I 

Xho I 

Plek Forward, 5’ -AAACTCGAGGCCACCATGGAACCAAAGCGGATCAG -3 ’  

Reverse, 5 ’ -AAAAAAAAGCGGCCGCTCATTTCCCAGTCCGTGAGG-3’  

Xho I 

Not I 

Fut8 Forward, 5’ -AAGAATTCGCCACCATGCGGGCATGGACTGGTT-3’  

Reverse, 5 ’ -AAACTCGAGCTATTTTTCAGCTTCAGGATATG-3’  

EcoR I 

Xho I 

Rnpc2 Forward, 5’ -AAACTCGAGGCCACCATGGCAGACGATATTGATATTG -3’ 

Reverse, 5 ’ -AAAAAAAAGCGGCCGCTCATCGTCTACTTGGAACCAG-3’  

Xho I 

Not I 

Cst3 Forward, 5’ -AAGAATTCGCCACCATGGCCAGCCCGCTGCGCT-3 ’  

Reverse, 5 ’ -AACTCGAGTTAGGCATTTTTGCAGCTGAATTT-3’  

EcoR I 

Xho I 

Gstt3 Forward, 5’ -AAGAATTCGCCACCATGGGTCTGGAGCTCTACCT-3’  

Reverse, 5 ’ -AAAAAAAAGCGGCCGCTCAGTGTAACAAACACTGCACA-3’  

EcoR I 

Not I 

Spn Forward, 5’ -AAGAATTCGCCACCATGGCCTTGCACCTTCTCC -3’  

Reverse, 5 ’ -AAAAAAAAGCGGCCGCTCATAGAGATTGAGGTGCGG-3’  

EcoR I 

Not I 

Myc Forward, 5’ -AAGAATTCGCCACCCTGGATTTCCTTTGGGCGTTG -3’  

Reverse, 5 ’ -AAACTCGAGATTATGCACCAGAGTTTCGAAG-3’  

EcoR I 

Xho I 

Myb Forward, 5’ -AAACTCGAGGCCACCATGGCCCGGAGACCCCGACAC -3’  

Reverse, 5 ’ -AAAGCGGCCGCTCACATGACCAGAGTTCGAGC -3 ’  

Xho I 

Not I 
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1  

Gene 

name 

Primer Restriction 

enzymes 

Fut1 Forward, 5’ -  AAACTCGAGGCCACCATGTGGACTCCCAGCCGGA -3 ’  

Reverse, 5 ’-AAAAAAAAGCGGCCGCTCAGACCAATCTAAAAAGACTG-3’  

Xho I 

Not I 

Fut2 Forward, 5’ -AAGAATTCGCCACCATGGCGAGTGCCCAGGTAC -3’  

Reverse, 5 ’ -AAACTCGAGTTAGTGCTTAAGGAGTGGGG-3’  

EcoR I 

Xho I 

Fut4 Forward, 5’ -GGGAATTCGCCACCATGGCTCCGGCCCGGCAA -3’  

Reverse, 5 ’ -AAACTCGAGTCATCGCTGGAACCAGTCTG-3’  

EcoR I 

Xho I 

Fut7 Forward, 5’ -AAGAATTCGCCACCATGAATTGTATTGGGTACCAC -3’  

Reverse, 5 ’ -AAACTCGAGTCAAGCCTGGAACCAGCTTT-3’  

EcoR I 

Xho I 

Fut9 Forward, 5’ -AAGAATTCGCCACCATGACATCAACATCCAAAGGC -3’  

Reverse, 5 ’ -AAACTCGAGTTAATTCCAAAACCATTTCTCTAA -3’ 

EcoR I 

Xho I 

Fut11 Forward, 5’ -AAGAATTCGCCACCATGGCTGCTCGCTGTACCG -3’  

Reverse, 5 ’ -AAACTCGAGTTAGAGATTTTTATTCCGTTTCAT-3’ 

EcoR I 

Xho I 

Pofut1 Forward, 5’ -AAGAATTCGCCACCATGGGCGCCGCCGCGTGG-3’  

Reverse, 5 ’ -AAACTCGAGTCAAAATTCATCCCGAAGCTGG-3’  

EcoR I 

Xho I 

Pofut2 Forward, 5’ -AAACTCGAGGCCACCATGGCGGCGCTCAGCGTC -3’  

Reverse, 5 ’ -AAAAAAAAGCGGCCGCTCAGTACGCAATCTTCCAGTG-3’  

Xho I 

Not I 

FUT8 Forward, 5’ -AAGAATTCGCCACCATGCGGCCATGGACTGGTT-3’  

Reverse, 5 ’ -AAACTCGAGTTATTTCTCAGCCTCAGGATAT-3’  

EcoR I 

Xho I 
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2 Fut8 /FUT8 SOE-PCR  

Name Primer 

Fut8 

RRM 

Forward, 5’ -GTCCATGTCGCAGCCACAGACAAAGTGGGAACAGAAGCGCC -3 ’  

Reverse, 5 ’ -TGTCTGTGGCTGCGACATGGACTCCAATAACTGGATGTTTGAAG -3’  

Fut8 

FLM 

Forward, 5’ -ACAGCCGCAGCGGCAGCAGAAGCAGCCTTCCACCC -3’  

Reverse, 5 ’-TTCTGCTGCCGCTGCGGCTGTGCGTCTGACATGGACT-3’  

FUT8 

RRM 

Forward, 5’ -GTCCATGTCGCAGCCACAGACAAAGTGGGAACAGAAGCTGCC -3’  

Reverse, 5 ’ -TGTCTGTGGCTGCGACATGGACTCCAATAACTGGATGTTTGAAG -3’  
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3 RT-PCR  

Gene 

name 

Primer 

Fut8 Forward, 5’-CTTCAAACATCCAGTTATTGGA-3’ 

Reverse, 5’-CACTTGCATTCTGCGTGCG-3’ 

Myb Forward, 5’-AATATCCCTATTACCACATCGC-3’ 

Reverse, 5’-TCCAGCTCCTTTATTCGCTTTT-3’ 

Myc Forward, 5’-CGTGACCAGATCCCTGAATTG-3’ 

Reverse, 5’-GTGCTCGTCTGCTTGAATGG-3’ 

Gapdh Forward, 5’-AACGACCCCTTCATTGAC-3’ 

Reverse, 5’-TCCACGACATACTCAGCAC-3’ 

FUT8 Forward, 5’-GCTTCAAACATCCAGTTATTGG-3’ 

Reverse, 5’-GTCCACTTGCATTCTGCGTG-3’ 

GAPDH Forward, 5’-TCATTGACCTCAACTACATGG-3’ 

Reverse, 5’-GACGTACTCAGCGCCAGC-3’ 
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4 shRNA  

shRNA 

name 

Sequence 

sh1 Forward o l igonuleot ide ,   

5 ' -CACCGAATACTTATCTTGGGATCTGTGTGCTGTCCAGATTCCAAGATGAGTGTTCTTTTTT-3'  

Reverse  o l igonuc leot ide ,   

5 ' -GCATAAAAAAGAACACTCATCTTGGAATCTGGACAGCACACAGATCCCAAGATAAGTATTC -3'  

sh2 Forward o l igonuleot ide ,   

5 ' -CACCGTCTCGGAATTGGTGTTATGCTGTGTGCTGTCCAGCATAGCGCCAATTCTGAGATTTTT- 3'  

Reverse  o l igonuleot ide ,   

5 ' -GCATAAAAAATCTCAGAATTGGCGCTATGCTGGACAGCACACAGCATAACACCAATTCCGAGAC -3'  

sh3 Forward o l igonuleot ide ,  

5 ' -CACCGGATTGCATAATTGATACAGTGTGCTGTCCTGTATCGATTGTGCAGTCCTTTTT T-3 '  

Reverse  o l igonuleot ide ,   

5 ' -GCATAAAAAAGGACTGCACAATCGATACAGGACAGCACACTGTATCAATTATGCAATCC -3 '  
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5  

Clone   Gene   Expression rat io  (HD MEL ce l ls  /  LD MEL ce l ls)  

name  symbol  DMSO   HMBA   TSA 

  6  h 12 h  24 h  36 h   6  h 12 h  24 h  36 h   6  h 12 h  24 h  36 h  

H3038C06  Zfp951  0.48  0.38  0.39  0.24   0.42  0.53  0.42  0.25   0.62  0.64  0.48  0.45  

H3078E08  unknown  0.49  0.39  0.43  0.26   0.47  0.53  0.44  0.26   0.60  0.64  0.50  0.43  

H3049A07  G430049J08Rik  0.53  0.48  0.47  0.33   0.46  0.50  0.41  0.26   0.64  0.63  0.38  0.35  

H4070E06  unknown  0.50  0.44  0.36  0.22   0.48  0.54  0.43  0.21   0.58  0.64  0.52  0.59  

H3062A11  Clip2  0.59  0.46  0.51  0.33   0.45  0.51  0.47  0.29   0.76  0.69  0.46  0.41  

H4016D11  unknown  0.59  0.55  0.46  0.34   0.55  0.61  0.49  0.27   0.60  0.59  0.46  0.49  

H3061H10  Tmem123  0.66  0.62  0.73  0.48   0.47  0.61  0.45  0.27   0.67  0.61  0.44  0.36  

H3104H09  Spc24  0.60  0.50  0.51  0.48   0.49  0.56  0.55  0.35   0.64  0.70  0.54  0.50  

H3073G11  Rtp3  0.62  0.58  0.63  0.39   0.49  0.66  0.48  0.28   0.77  0.63  0.48  0.51  

H3078A01  G430049J08Rik  0.62  0.56  0.68  0.38   0.56  0.58  0.53  0.28   0.66  0.65  0.53  0.56  

H3046C10  Idi1  0.68  0.56  0.95  0.61   0.50  0.57  0.80  0.61   0.50  0.49  0.53  0.56  

H4046D12  Plek  0.59  0.58  0.84  0.63   0.52  0.46  0.76  0.44   0.53  0.57  0.68  0.86  

H3037D02  G430049J08Rik  0.74  0.90  0.62  0.62   0.75  0.60  0.55  0.45   0.66  0.66  0.49  0.51  

H3078G11  Drd3  0.76  0.85  0.94  0.58   0.63  0.66  0.59  0.32   0.75  0.68  0.49  0.54  

H4019B10  Fut8  0.78  0.65  0.81  0.37   0.63  0.58  0.62  0.31   0.60  0.66  0.87  0.95  

H3078G10  Rtp3  0.78  0.79  0.81  0.59   0.68  0.75  0.72  0.31   0.69  0.72  0.57  0.56  

H4073E05  Rnpc2  0.72  0.77  0.89  0.66   0.46  0.71  0.85  0.57   0.72  0.93  0.55  0.48  

H3033F11  Cst3  0.65  0.83  0.80  0.60   0.63  0.65  0.66  0.65   0.65  0.73  0.75  0.78  

H4040B02  Gstt3  0.76  0.90  1.18  0.47   0.80  0.70  0.67  0.48   0.98  0.66  0.59  0.59  

H3138C09  Rnf128  0.91  0.69  0.78  0.62   0.84  0.66  1.02  0.75   0.96  1.03  0.74  0.62  

H3032F06  Hbb-y /Hbb- b1  0.61  0.69  0.79  0.92   0.57  0.68  1.14  1.54   0.62  0.60  0.69  0.96  

H4003H10  Spn  0.80  0.82  1.14  0.62   0.88  0.90  1.00  0.66   0.65  0.64  0.84  0.98  

H3113C01  Hbb-y /Hbb- b1  0.69  0.59  0.87  1.07   0.68  0.75  1.39  1.59   0.60  0.68  0.86  0.96  
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5  

Clone   Gene   Expression rat io  (HD MEL ce l ls  /  LD MEL ce l ls)  

name  symbol  DMSO  HMBA   TSA 

  6  h 12 h  24 h  36 h   6  h 12 h  24 h  36 h   6  h 12 h  24 h  36 h  

H3119H11  Wdfy3  0.83  0.84  2.03  0.83   1.03  0.94  0.77  0.64   0.59  0.74  0.69  0.81  

H4020E10  Il4ra  0.95  0.89  0.90  0.60   1.06  1.00  1.00  0.54   0.88  1.17  1.33  1.66  

H3028F05  Odc1  1.06  1.13  1.51  1.17   0.92  1.30  1.09  1.59   0.99  1.01  1.24  1.76  

H4062C02  Mcm4 0.92  1.09  1.57  1.13   1.04  1.08  1.44  1.50   1.04  1.15  1.50  1.67  

H3024H12  Hspa8  0.93  1.06  1.59  1.19   0.87  1.08  1.67  1.37   0.95  1.09  1.48  2.02  

H4006F09  Hat1  1.12  0.94  1.68  1.27   1.08  1.12  1.69  1.38   1.01  1.55  1.30  1.61  

H3006C07  unknown  1.23  1.24  1.50  1.16   1.24  1.65  1.37  1.57   0.96  1.06  1.39  1.80  

H4003E09  Car2  1.05  1.15  1.63  1.34   1.01  1.08  1.82  1.65   0.87  0.90  1.79  2.19  

H3130A05  Psmd2  1.26  1.20  1.67  1.44   1.19  1.17  1.85  1.50   1.27  1.11  1.48  2.10  

H3018A08  Cct8 1.40  1.30  1.75  1.40   1.24  1.52  1.89  1.49   1.37  1.42  1.34  1.69  

H4034F12  Fbxo45  1.33  1.28  2.14  1.21   1.22  1.43  1.65  1.30   1.30  1.63  1.39  2.09  

H3093D05  Tr fr  1.26  1.42  1.77  1.51   1.30  1.28  1.72  2.06   1.23  1.17  1.62  1.68  

H3123F09  Guf1  0.98  1.12  0.96  1.60   1.25  1.11  1.23  2.41   0.93  1.00  1.59  4.07  

H3122H09  Hba- a1  0.97  1.19  1.10  1.69   1.21  1.07  1.37  2.85   1.13  1.01  1.44  3.50  

H3126A10  Hba- a1  1.03  1.13  1.06  1.59   1.11  1.10  1.36  2.93   1.21  1.09  1.51  3.55  

H3026B04  Ppat  1.84  1.49  1.81  1.65   1.37  1.47  1.78  1.76   1.21  1.65  1.22  1.63  

H3126G09  Hba- a1  1.00  1.08  1.05  2.13   1.18  0.95  1.35  3.39   1.05  1.06  1.34  3.65  

H3125H07  Hba- a1  0.97  1.08  1.11  1.99   1.23  1.15  1.55  3.45   0.90  1.10  1.62  3.78  

H3121B01  Hba- a1  1.04  1.23  1.31  2.05   1.43  1.11  1.63  3.81   1.06  1.08  1.68  3.97  

H3124F12  unknown  0.99  0.99  1.25  1.64   1.26  1.07  1.42  4.07   1.29  1.17  1.79  4.58  

H3122H11  Hba- a1  1.02  1.20  1.29  2.03   1.25  1.30  1.40  4.25   1.17  1.03  1.85  4.27  

H3045A12  Hba- a1  1.03  1.16  1.59  2.09   1.43  1.16  1.81  4.45   1.19  1.31  2.30  5.50  

H3123A01  Hba- a1  1.06  1.40  1.90  2.73   1.25  1.32  2.27  5.18   1.35  1.01  1.64  4.09  

H3083F09  Pht f1,Rsbn1  1.10  1.09  1.58  1.87   1.47  1.16  2.16  4.91   1.20  1.47  2.47  5.70  

H3123E05  Hba- a1  1.34  1.30  1.90  2.72   1.51  1.49  2.33  5.70   1.42  1.22  2.02  4.85  
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6 MEL TGF-   

Clone   Gene   Expression rat io  (  Af ter  treatment  /  Be fore t reatment  )  

name  symbol  DMSO  HMBA  TSA 

  1 h  6 h  12 h  24 h  36 h   1 h  6 h  12 h  24 h  36 h   1 h  6 h  12 h  24 h  36 h  

H3076D10  Myc  0.60  0.73  0.71  0.85  0.89   0.94  0.48  0.50  0.65  0.71   0.60  0.52  0.47  0.58  0.63  

H3003F10  Id1  0.94  0.92  0.97  0.89  0.87   0.93  1.04  0.95  1.28  1.26   0.96  1.19  0.88  0.84  0.95  

H3124E06  At f4  0.45  0.41  0.57  0.54  0.70   0.72  0.37  0.53  0.54  0.63   0.48  0.26  0.25  0.32  0.46  

H3146C02  Pdgfa  0.79  0.49  1.22  4.02  0.92   0.89  1.56  1.40  1.01  1.00   0.89  1.00  1.60  1.53  1.44  
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