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Fig. 1. RNA secondary structure of IRE containing mutations
of bulge site. Arrows findicate mutation.

["P)= WA 247} @ RNAES polyacrylamide geloll A
A7)19%S Faste] A4E RNA probed] B2 2413
%, RNA 3912 gelolq ehdl o, A2 Frol 87
55°Coll A 8x]7F F<¢F RNase-free &5 & 4& AlEste] 3=
LM Wiz} ZREEE E3 Suj2 3
o

Gel-shift 2

E9942 FA¥ RNA probe= 3 v 24 gz
25°Cofl A 15 E7F wk&AIZL F, 120 voltol| A 247 &
native polyacrylamide gel electrophoresis &-38}o] wilz]
A3 AN AFHA %L probeE B3Nt A7Q
o] 4=3g gel& Whatman £3o] &7 AZAZ 3, &
Aol A3tE RNA probe?] [*P] %S Image Quant X2 13
& 0]83}o] Phosphorlmager (Molecular dynamics, U.S.A)
2 A3

i

2

ot
3}
=
©
5]
L]

In vitro translation

Ferritin §-42}2] 5-UTR W} IRE €7]v]<€ 2} bulge -5
o] WY 3ZF9 WHE A g2 ferriting plasmidE ©]-&
3tod, in vitroo)| 4] T7 RNA polymerase (Gibco-BRL, US.A)
E o] 435} femitins 9] transcriptE |23k §, RNA2] 7
719%& Eslo] AAE RNAES] A5 st A
Z3% 7} 5 uge) transcripts-& A E7 TFE X 4L in vi-
tro 2738} A, 10 puCi¢] [*S]-methionine (Amersham, U.S.
A)7} methionine2 A 93 olu:At E3HE, rabbit re-
ticulocyte extract (Promega, U.S.A)), d 7= 2d dld s
AFgake] 30°Col A A7 WH-AIA AR ferritin YA
o] AEE SDS-PAGES|A vl A3t A48 oy
A A5 [*S]-methionine © & FA|H Tafd S Phos-
phorlmager & o]-§-at] A@at3int.

Ay o o

Ferritin mRNAZQ| IRE 1170| tHg al ol

mRNAS] 5-UTRo| RNA ojx}7-Z= iz Ao =
ARG T G F= Ao AL ols) e
RNA 727} @iAS QAsle oA wranslationl]
P2 v A= mRNAS| olxrEste] AL ZAL] 9
8 Alghe] ferritin f44k2] IRE o] X3 35709 o
712 4% RNA probe?} bulge F¥o] ¥&(Fig. 1)d 5'-
UTRE ¥ &3l= A ferritin mRNAEZ ¥ 3sl= A3 d
3742 £59) HElZ AZSIICH o9 o] WA #4
Ape) MRS A7ID BARE o) gate] S @]
wjed ol Wk 3913t 3, T7 RNA polymeraseZ ©]-8-3}¢]
in vitro transcription© & RNAZ A" A4 5 RNA
*= formaldehyde-agarose gelZ ©o]-8-3te] $+=13k 1712 RNA
7t GAH LSS A5k



226

A G U C

<-— RNA-Protein
Complex

<— RNA Probe

1 3 4 5§
Fig. 2. Effects of mutation of IRE on band-shift activity.
A, G, or U indicates the mutation of adenine (lane 2), guanine
(lane 3), or uracil (lane 4) residue from cytosine of IRE bulged
position (lane 1 and 5) in the 5-UTR of ferritin, respectively.
Equal amounts of RNA probe (100 nM) were added to reactions
containing 10 nM IRP (lane 2-5) or no IRP (lane 1)
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Fig. 3. Effects of mutation of IRE on in vitro translational
repression.
A, G, or U indicates the mutation of adenine (lane 4-5), guanine
(lane 6-7), or uracil (lane 8-9) residue from cytosine (lane 1-3) of
IRE bulged ‘position in the ferritin transcripts. Equal amounts of
ferritin transcript (100 nM) except in lane 1 (no transcript) were
added to reactions containing 10 nM IRP (lane 3, 5, 7, or 9) or
no IRP (lane 1, 2, 4, 6, or 8)
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Regulationzl of Ferritin Synthesis by Iron-responsive Element in 5'-Untranslated Region
Hae-Yeong Kim'"*, In-Sik Chung™, and Jung-Lim Lee"('Department of Food Science & Technology, *Department
of Genetic Engineering and ’Institute of Genetic Engineering, Kyung Hee University, Suwon 449-701 Korea)

Abstract : The expression of ferritin involved in iron metabolism is regulated at the translational level by the in-
teraction ofliron regulatory protein with iron-responsive element (IRE) in the 5'-untranslated region of ferritin tran-
script. To identify the role of structural element utilized for translational regulation of ferritin, we studied the ef-
fects of mutations in the ferritin IRE by measuring IRP binding activity and translational activity. Our data suggest
that the cytosine at bulged position of IRE within ferritin is important for the formation of RNA secondary struc-

ture involved in translational regulation.
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