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The Structure and Function of Locus Control Region. AeRi Kim*. School of Life Sciences, College of
Natural Sciences, Pusan National University, Pusan 609-735, Korea - Locus control region (LCR) is a
cia-acting element which regulates the transcription of genes in developmental stage and/or tis-
sue-specific pattern. Typically, LCR consists of several DNase I hypersensitive sites (HSs), where the
binding motifs for transcriptional activators are present. The binding of activators to the HSs recruits
chromatin modifying complexes to the LCR, opening chromatin structure and modifying histones co-
valently through the locus. LCR forms close physical contact with target gene located at a distance
by looping away intervening region. In addition, non-coding RNA is transcribed from LCR toward
target genes in continuously acetylated active domain. These structural and functional features of LCR
suggest that the LCR plays many roles in chromatin activation and transcriptional regulation.
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ing protein)& 3Z 35 Ut HALQ A (general transcription
factor)s} AL 429 AJFE AFEH, FFHe
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3% 24 paol nie AL 2ARE 9P FAAES 22
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Fig. 1. The human f-globin locus. The five globin genes and
hypersensitive sites of locus control region are drawn
to scale.

[

T

| 248 AF W EZ(B-thalassemia) 3H2}2] AL, p-2 2
1 A2 g7 Mol AAYdE E7sta Fd 23
2 AYE dojuA] FET8] =& AT AEFY 4
A LCRE AAE A4, 224 fAR e Bde dA3) 7
&8 AY 73] A" rh34,39].

LCR®| DNase | HSs

LCRE %27 Eol8 o2 YAHE 2 7)9) DNase [ HSZ
T Hth HS9| Zo]& BF 200400 bp FEo|n, A4S

F9 2 F(nucleosome) Z7} e Aog HTH35]. o
FE2 DNA 97] Hgole 23 5ol Al &4A ¢ o
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Fig. 2. A model illustrating nucleosome and protein occu-
pancy at the human p-globin LCR. Major protein
binding at HSs is boxed and weak binding is in-
dicated in ovals. Adapted from [21].
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o ol WA gold #Arl= 21" E(di-methylation)H T}
[511]. o] 7 744 H¥ e E45td A=vide gEHU &
A2 A 715 FHaccessible = permissive) S 2w}l ¢
ZE F4sted #dste Aoz AHZhEo. LCRA A HSs
9 7 =W BH JAE ga'g% H) &}, 335 HSsollA
FHBD O £& 439 928 W] Yolubxu, He
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Fig. 3. Models of LCR function. HSs in LCR are depicted in
circles. In tracking model, arrows in intervening region
between LCR and target gene indicate the moving of
proteins that are recruited to the LCR. In facilitated
tracking, arrows in intervening region indicate the
moving of both LCR and associated proteins into
promoter. In linking models, rectangles represent the
chromatin proteins witch continuously bind to inter-
vening region.
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RNA pol 18] 2133 @7 F2 X3 FAAE 33 134
t}. Pol II7} 235 o] AAF AlFE+ £& LCRY HSsZ,

non-coding ¥ intergenic
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