FR/ZEWREE

YRR 2 34EE A AMKRFAEMEZE

I8 57 F-TRie 25 it Bh#k
R =

ARl HARIMES S £ 0P 2 3 H ARMK PSR E 2 THE, KA
ICBEWET, THEEZBY £ LI ERSAER, MR E £ LTk
7Y AR— M ERTHE F U7 MK 7m0 B O BRR I D) BIGEHH L RIF £,

FATAR M ER S LIZ EE L Cd DHRG K 1 GATA-1 OFERBR 1 & g o —
o A{E(ChIP-seq)ic & 0 7 2T A RIZH BT LE LTz, & 512 GATA-L 1%,
Scl/TAL1, LMO2, LDB1, ETO2 & ’iEi B DGR 7% L < XK 1 &
BEEREZR L TWDZ ERMBNTEY, 2O T2 GATA-1 IZ X 5i#E
BB B EZ KET L TS EEBEZ LN TEY 7, AFERCBEXEL
TiE, AESEROERERENTICET 2R OMR bR L E L,

I LEREIZI UL D R ERETEH L, HBHELZWEBNE
7T




< BMFIE
Discovering Hematopoietic Mechanisms Through Genome-Wide Analysis
of GATA Factor Chromatin Occupancy

(MERHIRZIZ 1T 5 GATA BB KT &2 AW=5 ) AT A RERENT)

Tohru Fujiwara™?, Henriette O’Geen?®, Sunduz Keles®, Amelia K. Linnemann?, Hideo

Harigae®, Kyunghee Choi®, Peggy J. Farnham® and Emery H. Bresnick?

'Department of Molecular Hematology/Oncology, Tohoku University of Graduate School
of Medicine, Sendai, Japan

“University of Wisconsin School of Medicine and Public Health, Wisconsin Institutes for
Medical Research, Madison, WI, USA

3Genome Center, University of California - Davis, Davis, CA, USA

“Statistics and Biostatistics and Medical Informatics, University of Wisconsin School of
Medicine and Public Health, Madison, WI, USA

*Department of Hematology and Rheumatology, Tohoku University of Graduate School
of Medicine, Sendai, Japan

®Department of Pathology and Immunology, Washington University School of Medicine,
Saint Louis, MO, USA

GATA factors interact with simple DNA motifs (WGATAR) to regulate critical
processes, including hematopoiesis, but very few WGATAR motifs are occupied
in genomes. Given the rudimentary knowledge of mechanisms underlying this
restriction, and how GATA factors establish genetic networks, we used ChlP-seq
(chromatin immunoprecipitation followed by sequencing) to define GATA-1 and
GATA-2 occupancy genome-wide in human K562 erythroleukemia cells that
express both GATA-1 and GATA-2. GATA-1 and GATA-2 ChlP-seq yielded
5,749 and 21,167 unique peaks, respectively. Location analysis with GATA-1
ChlIP-seq revealed that only 10% of the sites reside in proximal promoters (<1 kb
upstream of RefSeq 5’ start). Coupled with transcriptional profiling and genetic
complementation analysis, including quantitative ChlP, ChIP-chip and
computational mining, these studies revealed a rich collection of GATA targets
containing a characteristic binding motif of greater complexity than WGATAR.
Furthermore, GATA factors occupied loci encoding multiple components of the
Scl/TAL1 complex, a master regulator of hematopoiesis and leukemogenic




target. Mechanistic analyses provided evidence for cross-regulatory and
autoregulatory interactions among components of this complex, including
GATA-2 induction of the hematopoietic corepressor ETO-2 and an ETO-2
negative autoregulatory loop. These results establish fundamental principles
underlying GATA factor mechanisms in chromatin and illustrate a complex
network of considerable importance for the control of hematopoiesis.




