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Regulation and Molecular Mechanism of Transcription Factor GATA-1
during Erythroid Differentiation

Li Yanming'?, Fang Xiangdong™*
('University of Chinese Academy of Sciences, Beijing 100049, China; *CAS Key Laboratory of Genome Sciences and Information,
Beijing Institute of Genomics, Chinese Academy of Sciences, Beijing 100101, China)

Abstract GATA-1 is a critical transcription factor which is essential for erythroid differentiation. GATA-
1 induces erythroid differentiation through both activation and repression, of erythroid related and proliferation
related genes expression. Different transcription factors and cofactors are recruited by GATA-1 to perform the dual
functions of regulation. A specific example is that protein-protein interactions between GATA-1 and cofactors are
involved in regulation on B-globin gene: they activate transcription by binding at specific cis-regulatory elements at

specific stage. In this review, we focus on multiple cofactors cooperating with GATA-1 at different period to acti-
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vate or repress specific genes which would promote erythroid differentiation.
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The assembly of lines and helix represent the structure of GATA-1: the yellow part of helix stands for C-terminal zinc finger, and the green line
represents the N-terminal zinc finger. GC box is the binding site of EKLF, and GATA motif is the binding site of GATA-1.
Ell GATA-15GATARFR/LNEFHEEERNTEE
Fig.1 Interactions between GATA-1, GATA motif and multiple proteins
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exon1 exon2 exon3

HS1 HS2 HS3 HS4 HSS5

Promoter exon1 exon2 exon3

GATA-1 H S il 5 B N 1 1 JRLCR A4, b5 #8552 LPAT R R A B DA 5 B 31 S A4S, AELdb LA IR T B (5 adh, i dnie o .
GATA-1 first recruits co-factors to facilitate LCR complex, then it recruits almost same co-factors to form promoter complex, transcription starting after
Ldb1 mediated chromatin looping.

E2 GATA-1E#ZB-IREQEEEE IR
Fig.2 The process of GATA-1 regulating f-globin gene locus
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LLAM N AL R, AR R T ) T R DU AR DA A AR A a2 2% 5 N FRIEARAL I FE N, B0 2k 4 105 il 2 A ik
FRIEA T, 2 (02 A B 5 AR DA B S g IR 1

Transcription factors various in different cell types and genes express differently during erythroid differentiation. Above black lines are differently
expressed genes, above yellow are factors that active genes expression and above green are factors which could inhibit genes transcription.

El3 GATA-LEEL RS L RE R R EE
Fig.3 Schematic of GATA-1 regulates erythroid differentiation
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