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Study on the binding mechanism of eIF28 with its
partner proteins elF5 and eIF2Be¢
(BIRBAIBE T elF28 & ZD/8—M—F 2237 elF5 KU elF2Be # SR OMZE)

PR XNEDER

Translation is a process of transforming the genetic information from mRNA into the functional
proteins on ribosome. Translational control is critical for gene regulation under conditions of nutrient
deprivation and stress, development and differentiation, aging and diseasé in eukgryote. This process
consists of three steps: initiation, elongation and termination. Most regulation of translation are exerted
at the translation initiation step, which is the most complicated among those steps.

The eukaryotic translation initiation is performed by initiation factors (elFs) associated with
Met-tRNAM, mRNA and ribosome. The initiation factor eIF2 consisting of o-, -, and y-subunits
plays a pivotal role to deliver Met-tRNAM® to ribosomal small subunit in GTP-bound form with other
initiation factors such as eIF1, eIF1A, eIF3, and elF5 (multi-factor complex, MFC). When MFC binds
to 40S small subunit, the GTP bound on the eIF2 is hydrolyzed into GDP, which is stimulated by elFS5.
Upon formation of start codon-anticodon base pairing between Met-tRNAM* and mRNA, eIF2
dissociates together with elF5 as an eIF5-e[F2-GDP complex from ribosome small subunit. Then, the
small subunit of ribosome binds to 60S to form the 80S ribosome, and the elongation of protein
synthesis is started. The released eIF5-eIF2-GDP is inactive, eIF5 should be replaced by elF2B (a
complex of o-, B-, y-, 8-, and d-subunits) to form eIF2B-eIF2-GDP complex, and eIF2-GDP is
exchanged into eIF2-GTP by eIF2B for further initiation cycle. Previous research showed that three
lysine-rich segments (K-boxes) N terminal domain of ' elF2B (elF2B-NTD) interact with two
aromatic/acidic regions called AA boxes in the C terminal domain of eIF5 (eIF5-CTD) and elF2Be
(elF2Be-CTD) in the different stage of translation initiation. eIF5-CTD (PDB ID: 2FUL) and
elF2Be-CTD (PDB ID: 1PAQ) have very similar secondary structures and topologies but with different

orientation in tertiary structure and the surfaces of AA boxes region in eIF5-CTD and eIF2Be-CTD are
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also different. However, it still remains elucidated how elF2p interacts with different target proteins

“elIFS and elF2Be with the same binding site.

To address this problem, we studied the binding mechanism of elF2B-NTD with eIF5-CTD and
elF2Be-CTD by analyzing conformational changes and the binding affinity of those proteins.

We have reconstructed the complexes of (eIF5-CTD)-(eIF23-NTD) and (elF2Be-CTD)-(elF23-NTD)
by using recombinant purified elF23-NTD, eIFS-CTD and elF2Be-CTD from Saccharomyces

cerevisiae. The interaction of eIF2B-NTD with eIF5-CTD and eIF2Be-CTD is studied by circular
dichroism spectroscopy (CD) and small angle X-ray scattering (SAXS). The results showed that

elF2B—NTD is unstructured in isolated state and the conformation was changed when bound to its

partner proteins (eIF5-CTD or elF2Be-CTD), whereas the structures of elF5-CTD and eIF2Be-CTD
were similar in poth isolated and complex states. As and intrinsically disordered domain, the high

flexibility of eIF2B—NTD is an advantage for structural changes according to further recognizing and
binding with different partner proteins. We propose the binding manner between eIF2f and both eIF5
and elF2Be.

Furthermore, when elF2Be-CTD has the same concentration to (elF5-CTD)-(elF23-NTD),
elF2Be-CTD replaces eIF5-CTD in (elF5-CTD)-(elF23-NTD) complex for binding to eIlF23-NTD,

whereas eIF5-CTD cannot replace eIF2Be-CTD in the (eIF2Be-CTD)-eIF2B-NTD) complex according

to result of gel filtration binding assay. This indicates eIF2B is able to replace elF5 in eIF5-(e[F2-GDP)

complex and exchanges GDP to GTP bound on eIF2 for the further round translation initiation. In this
study, it is also shown that more eIF2Be-CTD is released from (eIF2Be-CTD)-(elF23-NTD) complex
with the increase of eIF5-CTD concentration, when eIF5-CTD concentration is higher than that of

elF2Be-CTD. So eIF5-CTD may antagonize the binding of elF2Be-CTD for eIF2p-NTD by ratio of

elF5-CTD/elF2Be-CTD to regulate the GEF activity of eIF2B possibly.
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Study on the binding mechanism of eIF2f with its
partner proteins elF5 and eIF2Be¢
(BIRFRBET elF28 L2D8—+F—5 30 eIF5 R elF2Be & HBHEDE)

BRI EEFOR/RICONT (#E)

BREGIE. VARV —L0 mRNA LOBRERNSELEEZAKRT 270X THO.
BEME. R, KRTBED 3 BRMNS125. EREYMOMRRIEOHEL. FERZPOA M
A, BECHE, BIECHIURERBTOBEGEFRHICHLTETHEETHD., FEAL
HERBBRBEE TIThbh T3S,

BIERD 3 BB OP TROLEH THHSEHENMORRBAKIL. £ < OBERBBE T (IFs)H
Met-tRNAM (BA%E tRNA), mRNA. URY —AEHHENICETT 2. 2055, eF2ii. o
B, yOH 71w hDSHBRIN. MOBMRBKBEAT elF1. elF1A, elF3, elF5 &S L7
MFC (multi-factor complex) % 5% L . GTP K FHIZBR%A tRNA % 40S V71w MERT 2
PO REIZRZT. MFC 7840S 712w FEREAELTHM S, GAP (GTPase activating
protein) T 5 elFS 2% elF2 iIZ#&EA L TW5 GTP DA EZHFIH L. BI%S t(RNA & mRNA
DI TBAYE codon-anticodon I E XN IR XN BHR. elF2 I3 elF5-eIF2-GDP &4 & L TU R
V—L40SHT1Zy bSEET D, TO%. URY—LD40S M 60S YT 1=y M
&L, 80S URY—LMNEREN., YONIEEROMEERBENBRAKBINS., BN/
elF2-GDP IAEHRTH 0. BISRRINICHEFIH 2151213, GEF (guanine nucleotide exchange
factor) TH D elF2B (B T71=v ba. B. 7. 8. sDEEHE) 12X > T elF2-GTP NE LT
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BHEND D, ZDEXIT, elF2B 78 elF5-elF2-GDP f &4 D elF5 % E#i L T, elF2B-elF2-GDP
HAEBEER L. elF2-GDP % elF2-GTP NOEBRRIEEITD. CHETOHREIZL D, elF2B
DONEKH KA1 > (elF2B-NTD) IZ K-box I, 3 DDV P>V w FixEE) 2%, BRAKBO
RI2DEBEMET elF5 D C K K A1 > (elF5-CTD) & elF2Be® C K K A1 > (elF2Be-CTD)
@ AAbox fHIE (2 DDOFHEHRMUREL) v F2EE) CMHEERTLIIENALNTNS,
F/-. BE$RD eIF5-CTD (PDB ID : 2FUL) & elF2Be-CTD (PDB ID : 1PAQ) DHEELEN
5, ZOZDDY NI ERIK YU RBEE bR —2F>TRE0. ZREEDR
M1%> AAbox DFEBDORENRZ > TNWDE I EMNTMN D72, Ko T, elF5-CID & elF2Be-CTD
3. B22% A1 T elF28-NTD @ K-box FHIBICHERT S Z EAVRKRENS, L L. &%
BEERY NI B elF5 H L <13 elF2Beld ED K DI elF2PDFE U SO EMEIER T 50
BEEBHINTW W, T T, BL VX Saccharomyces cerevisiae IRD ZNEDH 2 INY
BREABEZERTIBROBEERLBINEEBRMEERRSD I EITE > T elF2p-NTD ¥
elF5-CTD %7213 elF2Be-CTD L D#ER AN A LZHASNICTT 5,

¥ §°. (elF5-CTD)-(elF2B-NTD) & (elF2Bs-CTD)-(eIF2B-NTD) # & & i3 #l & # X
elF2B-NTD. elF5-CTD. elF2Be-CTD %#iE& L THHBEL /. T L T. AmX =tk Xk (CD)
BLUNE X BEEL (SAXS) IZX D, B TO elF2p-NTD . elF5-CTD, elF2Bs-CTD 7%
HEABIUVESKROBEEZFARNT, TOERENS, elF5-CTD & elF2Be-CTD DS, Bk
DREBEFEEGHEDODIREBTEILNRES NN o /=DIZM L. elF2B-NTD i3, HEDIKRETIIHE
BrEOoTBLT, FTON—bF—EHHE (eIF5-CTD E£7/213 elF2Be-CTD) IR T HI &
WL THREBENERINIZENDENS N D72, DE D, elF2B-NTD i Intrinsically disordered
domain TH V., FILHEESBMERANTRESIRICEM TR NI BIZEESTSH I LA
RBENTNS,

EISIERBFEHADY A MY —UTC)IZ &L > T.elF2Be-CTD 7% eIF5-CTD K V) elF23-NTD
EEBWEMEZF S TWA I EN Moz, FIABI/OR NS T7A4— (TvtA) BT
12& D, elF2Be-CTD 3. FICIBE®D (elF5-CTD)-(eIF2p-NTD) H1® elF5-CTD tiEZ#b 3
ZEMTEBZM HIC eIF5-CTD 3. A CIBE D (elF2Be-CTD)-( elF2B-NTD) # @ elF2Be-CTD
EEWMTAHZENTERMN O, LML, elF5-CTD D% (eIFBs-CTD)-( elF2B-NTD) Di
HTHBEEITIL, elF2Be-CTD 7% (elF2Be-CTD)-(elF23-NTD) NS RBEL 7=, ZORERN 5.
eIF5-CTD 38 & FFRIC elF2Be-CTD & elF2B-NTD O#S#HEL . eIF2B @ GEF &t %
T AN DD EEZLNS,

PLE, ABFFETIZCD. SAXS 12X 0. BEEAEMOMRBBETF elF28-NTD 7% elF5-CTD X
7213 elF2Be-CTD LR T HOBRICHEEENTO T EEZHSENIT L. elF2pIX Intrinsically
disordered KA > & L T/N—hF—FBHE eIF5 & elF2B EDFEFT AN AL ERE L /2. &
SIZHAERIZE o T elF5 IZBEXFENICHRBBZ A T 5EEEEZ R LU .

FHRAVEGRZICRIZTERICIIZK2LONHD, Ko TEEE—FII, HFHFNIL
BERFEEL (EaRlP) OEMNEZREINIERDHLDDLEDL.
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