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Saccharomyces cerevisiaeOllM 1] THA| QUKL eIF1A S¢iHo[of| CHEF 24

FME - UES - 2Y - YUl - A8 - HHFT - ofFH - HIYS
OISHTHEII RiTntsithst Aemistnt

W FJA] A} elF1AE R 8] A E-of A 43S preinitiation complex 3 A & W) £31 WY ) A] A 9] o] 2] A o] A
g43 9l 9 &S s1n, 3 BE3 oligonucleotide-binding (OB) fold S 7}A I gl &= ©f A o] o, £ @312 o] A
& Tl A eIF1A7} RNA annealing 24 & 7}#] 32 §) 25 double-stranded RNA¢] 2§ 3le] st & B-34A £ §
Ao A S A vk g B ATl A= ol 2 gt 84 S veb =1 2 2.3 active site S F3L, o] 23 24
o] £ 2] Aol Al 75 AR E Lot 7] 3t A7 7kA] EdW o) & A Z3H T N-E 3 C-EH2
A A= QA 1 A 8 OB-foldE 714 T 9+ eIF1A(AT)= RNA annealing 842 3 o] ubd, OB-foldel] =

Hel7l =419 DA S2 27

4 o] Afebieh. ®ah, RSTD S| S A 9% TE OBfold M|

dsRNAY| = A §3}A] ¢k} o] 218 2 3= elF1A2] RNA annealing 24 3} dsRNA 2 & el = 2+ 31 OB-fold
domain®] ¥ 23}o}= A& on|die}, EQH o] Eo] £ 29| A v]X]= S F A} 23}, RNA annealing
A3 AR AR T dAA o] f2m, el = R57D S} K94D 7 ol & EQH o] 7} AR 3HA] 3t
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t}. 53], tRNA, rRNA, self-splicing group 1 intron 53 22
non-coding RNAE Z4S YW 7] Sfsixe 5483 32H94

TZZ foldingo] Hojutol stk 23y RNATE A4HA
Watson-Crick base-pairing (AU} GC pair) £]ol GU base-pair
S teksk 289 base-pairinge & 4= 97| WlEo] RNA 7%
XS YdlA= misfolding} kinetic folding trapS =-&-3]o}3k
TH4). Wb tiFEE-o] RNAE in vivooll A Tl o] =8-8 vt
o} 725 FATtaL AA4EH, o]H3F 7]sS she BEES
RNA chaperone®]2} 3FH(19). RNA chaperones 7 &3}7|
folding=| AR 22 0.2 EQFYSE RNAY] Agste] Hg3hA
7= 9L 3FAY unfolded RNAY A3} foldinge] 3-8
A Fsh= 79, RNA annealing 8438 7FAA A& 4w A1
A7IMES 7H] RNA 71ES ZAIA foldings 3= &
F7F Ah12). o]¥g @ EdEe RNAS w23 et
annealing, strand transfer, strand exchange 52 1o Z X,
ZAL, MY, splicing, preRNA export, RNA 3] 5 AJA] W] 4=
-2 RNA diAbell #Ashoh(1s, 18, 21).

A E o] HAIRA] gL v glolrot R ERdatal,
preinitiation complex2] A, WA site A8 I FollA] B
ofe} 2o that), vhH|g|ote] HAWA] I o= Al 7]
WAl QIA}, TF1, TF2, TF37F & 3hH, 242t 7HA] tRNA (fMet-

*To whom correspondence should be addressed.
Tel: 82-32-860-7712, Fax: 82-32-874-6737
E-mail: sbae@inha.ac.kr

239

tRNAYF P sitedl] Afsh= 218 FA8haL, g 2 209919
22 9] ] A3k Tol, M4 site AEe] FIEE Eo
T s ko). AHMEL] JJA] JIAR] elF1A9) elF1>
2}7} P13} 1F39] 7153 /7-23] orthologE 24 7IA] B4 9] o
2] GAlo A Thdet 9J3hS: JIth elFIAE MettRNAS) 408 )
& ATl Ao MESA7IM, mRNA A¥-s F3I8haL,
408 BEE 2Tt vdse FEE 60S BlEE Adelol A
e AL WA Byl ol2} elFIAT 43S preinitiation
complex’} mRNAA 3 HA| AUG ZES 2= AL 3235}
= 9= 3k, 20).

HA A E2] elF1A}F HHE|E]o} homolog®l TF1& 5709] B-
strandZ ©]F-o]7 wll-%- & HEH oligonucleotide/oligosaccharide
-binding (OB) fold domainS 7}A|aL JYE=TI(Q2, 17), ©] F&o]
RNAY| A3 domain® 2 AJZLETh B A7 elF1A7}
RNA annealing 845 713l Utk S ddstarl o] 249
AslstARl 548 ALl Bargk v UTh(10). TS elF1A7}
double-stranded RNA®] eFg4 o2 Ajsiti= s
o]]3t ZI}i= elFIA7} RNA chaperone®. 2 7]53}H
preinitiation complex FZJA] 18S rRNAS] 722 W3S Yo7
TE 488 7hs/8S AL ot

E Ao A= elFIAS] RNA annealing &/49] active siteS
37] fJste] o] 71 EARO| elF1A TS A Zsto] &4
S ZA3I21, RNA annealing 3433} dsRNAJY A sh= A
o] wwe] 447} ofE WA} YEAE EAMo] HE
Ffo] 2A3gct.
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Mz g
II‘ Cloning ¥ =91840| M=
A 79 genomic DNAYA] PCR WHOZ eIFIAE ¢33)s}
= FHAR] TIFIS S3531T) digatolA] A2 elFIAS
A7) 7] 9ete] ZE3E TIFII A2 pET21a (Novagen,
USA)S] Ndel-Xhol Ae]ell cloningdtith. o] w A}8-3F PCR
primer®] sequence= T3} 2T} TIF11-1; 5-CGC CAT ATG
GGT AAG AAA AAC ACT AA-3, TIF11-13; 5'-CCG CTC
GAG AAT GTC ATC AAT ATC AAG TT3. ¥& 3 BELS
Ndel&} Xnol 912 Ae]E YeRdth Xnol 14 A= stop
codon ol =AERA7] W Fo] o] plasmidZ2HE LI =
elF1AS] C-Edol= His tag®] ST}t DNA sequencing® 2
cloninggt -3 }el] AW 5 FRIskAT
elF1AS] Lys40S Aspi xgst EAWo] TIFI FAA
K40DE AZ3}7] 93 WHe o33 2t} Primer TIF11-13}
TIF11-18B (Table 1)& AM&3l] EAWHO)E 7Eo 2 f3A19
QRES Z=ZFIA A, TIF11-18AS} TIF11-13-2 ARS3ta] /AR
o] FIRHS =Xaor) ZE3 T 7o) DNA Z7HS 8351
templateZ A}&-3}3L primer2 TIF11-13} TIF11-138 A}&-3}¢
2HA3%E ORFE 7HA= PCR AHES A1tk &3 DNA 27+
pET210:8] Ndel-Xhol A}2]ol| cloningd}al, DNA sequencingS 5
3to] B0l FRISIAT. 22 WHOE Table 19] EH0]
E& Az
axoM TIF11 FAAS @8 A2 $ U= plasmidsS 75
7] ¢k promoter S XE$FSl= ORFY] 5" UZ: 419 bpE
PCRZ F33}] pRS3142] BamHI-EcoRI A2}l cloningdFSATh.
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5'-CAA GAA TTC CAT ATG TTT GA-3'. ¥&
Z} BamHI, EcoRl, Ndel 912 A2]E UepdT). o2 vHs0ix
plasmid®] Ndel-Xhol A}2]ol] stop codons E§}el= oRAE &=
Edwo] TIF11 F82E cloningdlith.

=3 MH=

Qa4 TIF11 A= knockout=| 3L plasmidel]l TIF11 -
AAE 717 w<EA@n) &% DIDI0NS #j$A(2n) &%
YPHS501 (MATa/MATo ura3-52/ura3-52 lys2-801/lys2-801 ade2-
101/ade2-101  trpI-A63/trpI-A63  his3-A200/his3-A200  leu2-Al/
leu2-ADNEHE] Baudin 5] WHE)ol wet AxHAT} TIF11
FAAE knockoutd}”] $J3Fe] ORFE] 5" = 3" Ty} AE4d
S 2F= primer (TIF11-83%} TIF11-9)3 AF8-8}a] HIS3 markerS
ZEZ3)9c} o] W ARR-E PCR primers TFe-3 2T} TIF11-8;
5-GGT GTA CTT GCA AAA GCA CTA GIG TAA TAT
AGA GCA AAG TTC ATC GAT TGT ACT GAG AGT GAC
CC-3', TIF11-9; 5-TAG TTG ACG CAT TAG AAG ATA TTG
AGG ACA CTT GIT CGG CCT AAA TGT GCG GTA TTT
CAC ACC GC-3' = 3 F&2 7217 TIF119] 5 &= 3’ &
a3} s Ado] = sequence|th S8 DNAS YPH5019]
A3 3 His™ colonyS *4‘350]—93\13]-. A3} colonyS 22}
HjFsle] DNAE FE3hal < B3t TIFI1 f3ATE
HIS3 marker= X|8+E AL Q‘J%}‘}iq olgl w0z g%
£ pRS316-TIF11(UraH)o.Z FAMES ths, IAE AHAA
o XS 77 Eglslal olAlA His' Ura™l colonyS A4t
3lod DTD101S L)

1

o W A3t PCR primer= The¥ ZTh TIFI1-6; 5-CGC  THHE MX|
GGA TCC TAT CAA TGG TGT CAA TGA AC-3', TIF11-7; ST EARO] elF1A T AELS 25 )5t BL21(DE3)
Table 1. Primers for site-directed mutagenesis
Mutations Primers Sequences
TIF11-18A 5'-TCA AAT CAC CGA CAT GTT GGG TAA TGG AAG AGT-3'
K40D TIF11-18B 5'-TAC CCA ACA TGT CGG TGA TTT GAG CAT ATT CTT-3'
TIF11-19A 5'-GGG TAA TGG AGA CGT CGA AGC CAG TTG CTT TGA-3'
R46D TIF11-19B 5'-TGG CTT CGA CGTI CTC CAT TAC CCA ACA TCT TGG-3'
TIF11-20A 5'-TGG TAA TAA GGA CAT GGC CCA TAT TAG AGG TAA-3'
R37D TIF11-20B 5'-TAT GGG CCA TGT CCT TAT TAC CAT CAA AGC AAC-3'
TIF11-14 5'-TGG CCC ATA TTG ATG GTA AGT TAA GAA AGA AAG-3'
R62D TIF11-15 5'-CTT AAC TTA CCA TCA ATA TGG GCC ATT CTC TTA-3'
TIFI1-21A 5'-AGG TAA GTT AGA CAA GAA AGT CTG GAT GGG ACA-3'
RG6D TIF11-21B 5'-AGA CTT TCT TGT CTA ACT TAC CTC TAA TAT GGG-3'
— TIF11-15A 5'-TGT TTC CTT AGA CGA TTT CCA AGA TCA CCA ATG-3'
TIF11-15B 5'-CTT GGA AAT CGI CTA AGG AAA CAA GAA TAA TAT-3'
Ko4D TIF11-22A 5'-TGT TGT CCA CGA CTA TAA TTT AGA TGA AGC CAG-3'
TIF11-22B 5'-CTA AAT TAT AGT CGT GGA CAA CAT CAC ATT GGT-3'

* The underlined sequences are the mutation sites
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S. cerevisiae : WIGIKNTI
S.pombe : VUPISNKG!
Human : UPISNKGI
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Fig. 1. Comparison of the eIF1A and IF1 amino acid sequences from different species. The alignment was created by the GeneDoc program. The
positions of N- or C-terminal deletion made in eIF1A are indicated by the arrows. The point mutations are indicated by their positions of amino

acid substitutions

o A & A]Z 2™, Ni*-NTA agarose column (Invitrogen)y= A8
3] (1009 7% WHUE FAskc.

RNA annealing £ 2} dsRNA ZE SH

P12 ¥A¥ RNA 7]& A|Z2} RNA annealing 4 =73
W, T12]31 dsRNA 23 S48 A3 gel mobility shift assay
= Kwon 5(10)2] WH 2 =345}

Zo § o

RNA annealing 240| Z0{ & eIF1A S0 XM=
QS AL elFIA A0 2= RNAY A& F-9gla
AZ}E= OB-fold domain®} S o-helix 727} 718 H--of
AAFAL Yo, N} cgv B ER¥d 2] gle
random coilZ o] Si)\\:]rﬂ:ig. 1 and 2, 11). E A5AE random
coil F-35-0] §131 OB-fold$} o-helixTHO & ©]F0] A elF1A T
A% RNA annealing 848 ZHethe A4S w43 vl dt0).
3} elF1AS} 7153 /7-%4 ortholog?) W2 IF1-S OB-fold
domain®. 27 o]Fo 4 JA|YKFig. 1) RNA annealing &<
ZHA AL lekar B Eieks, 10). WA RNA annealing 8432
OB-fold domain®l] &A1& Ao 2 AZlEH, B A= o=
SH37] $15te] OB-fold o] & BHEH opnietbsS A3t
&] RNA annealing E4J0] §lojx EMo] elFIAS THEIA}
sHth. S313HE w= RNASH s a83l7] flaire Fdatks
& olm|inato] FQE Aow dAEY] wjiEo] oy Fo
elF1A Alolo] & BREH Argd} LysS Adsle] zig 2wy
oA Ak = AspE X|2FFATHFig. 1). g N-ZT 28 o}
ni=2ko] ASH eIFIAUN), C-BE 46 olm]|i=ilo] Aojw
elFIA(AC), Z18]3 N3} C-Teto] 2% ZAH elFIAUDE &
AAr717] 18 plasmid® AZ3HATH 0] GHASS 25

ool A o elF1A Tl A7 H|=5 0 2 IHE RS
™ NiZ* columns ©]8-3t] +558)3}%th(Fig. 2). SDS-PAGE
2ol A elFIA(AN)S ok E Tl Ay} vlS=slA| o]Esh= Wi,
elFIAUC)E BX W] o]F3allnt. TEg 721 X Edol= s
7he] olmiAitto] XEALoNE B sl Bl wket
band $JX]ll x}o]7}F ARUTE SDS-PAGESA Thifl A o] o]x}7-%
7F 233 B A e 97t oA, oA E=E ALt
gk AA] A EH size markers} HIWg 7]9F o] 2R
Ao o 497t $3F Ut Histidine tage] §8E oY
elF1AS] Ex}2ke] AAl 2h& 183 kDao| At 7] G 5ol = o
23kDa HAEZ HATHFig. 2). LI elFIAE SolsHA=
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Fig. 2. Purification of elF1As. The isolated elF1As were analyzed by
16% SDS-PAGE. Each lane contained 1 pg of purified protein and the
gel was subsequently stained with Coomassie brilliant blue. M denotes
size markers. WT denotes wild-type elF1A protein. AN and AC denote
the truncated eIlF1A devoid of the N- or C-terminal domain,
respectively. AT lacks both domains. The elF1As with point mutations
are indicated by their positions of amino acid substitutions.
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Fig. 3. Comparison of RNA annealing activities of wild-type and mutant eI[F1A preparations. Reactions were performed with the indicated
amounts of e[F1As. C denotes control reaction incubated without elF1A. WT, AT, and K40D are as indicated in Fig. 2. The amounts of products are
indicated at the bottom of the figure. The schematic structure of the substrate and product are shown at the right of the figure.

histidine tag®] N- Fx= C-ZG 5 ojt]ol] El1jol w} 71
T el Z Aol7b #EEHATHI0). ol2fF e s,
Fig. 2014 #ZE = E9H0] elF1A2] A719F A2 Zol=
olulE OB-fold®] o]xF7-%7} SDSe] o] WA= Hxo| 2}
o7} 7] WjiE o= FZ5F)

OB-fold domain?t 7}A elFIA(UT)E °FYEHT o 3t
RNA annealing 45 HATthFig. 3). ©1A& o]x<] A¥(10)
9} Yx]3h= Zo]™, RNA annealing @43°] OB-foldoll &3tk
= A& RAFE dgelth A 59| elFIA B EE9]
RNA annealing 84S ZARGE 27, B5F &X4o] glojd A&
F23ATHFig. 3). o8 elF1AY] A$ 10ngS ¥-8-5o] 3
7HS o PPE EAE A EE RNAZE AR A<l RNASH
annealing®]= ¥, elF1A-K40D= 40 ng o3-S Z7lstol= A
3] annealingS Z1|31A] 319t g2 EdHe] @A s
A3 o] #AHA FAUTHAE vAA). o]H s AF== RNA
annealing 848 Yel= 971 OB-foldol] $1X& Aolg=
o’da}t Ax|sk= Aot elF1AS] OB-fold domain 57H2] p-
sheet’} turn®| Y loop2 2 AZAT o] o]Foi7] YFH e FL22A
A5 o] RNA A% FWS AT F220(2). & o
TolA =g Edwole] A= ol e 9% AW 1T B
E3}al O = F RNA annealing 4o = RNA 23 4 A

WT AN

7} BeiFitiar o A

R E eIFIAE= RNA annealing EAJ¥vF oy}l AAE
dsRNA®] A¥ste Hgste EdAE Fdshke 2ol #2E
(Fig. 4). EAWO] elF1AS] A%, elFIA(UC)= oH¥E Tz
Hop= "oXAYk dsRNASH EH3IAE FAste why,
elFIA(AN)Y dsRNAOY| 8] AR Zalditt. whA] elF1A
7} RNASH QA1 E3AIE A5 fsire N-ddo] wt
EAl a3k vhd cdee ARl AL oflEe As &
UTE. elF1A(AC)-dsRNA 347} oA PR FR ofefjZo ¢
X|SH= AL elFIA(AC) TR = 7|7} 2H7] WiEoz Ayzte
ot 283l oPE T elF1IAUC)IA HEA] band7t FF 912
SPhe AL ot @l o] FUHgte] wet dhute]
dsRNA 7]80| F 7] o]de] v doe] Agfsly] wjit-oz 3
H}. OB-fold domain®] 3 EAWo] 79, RSTDE A3 o
2 E9AWo| eIFIASS 5% dsRNAC] ZAF3tA] Halgct
RS7DE o3 &ol] HlahA vl oFgh AFEnhS K oF3rh(Fig.
4). W2HA elF1A7} dsRNASY A3s}H7] $1siAe N-2e s
L2743} OB-fold domain®] €83}t Azt

=0180|7} S 2o MAE O|X= ¥k
elF1AS] N-Zdy} c-Zd REO T2 HYpA] xEw} A

AC K40D R57D
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Fig. 4. Complex formation of elF1A and dsRNA. Gel mobility shift assays were performed with the indicated amounts of el[F1As. C denotes
control reaction incubated without eI[F1A. WT, AN, AC, K40D, and R57D are as indicated in Fig. 2. The amounts of bound substrates are indicated
at the bottom of the figure. The schematic structure of the substrate and the complex formed are shown at the right of the figure.
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Fig. 5. Plasmid shuffling test of #f7/ mutants with its own promoter.
(A) Strain DTD101 (YPH501 Aifl1:HIS pRS316-TIF11) was
transformed with pRS314-TIF11 (WT), pRS314 vector only (vector),
and pRS314-£jf11-X (X denotes the mutation). Transformants were
grown to saturation and 10-fold serial dilutions were placed on
synthetic medium lacking tryptophan in the absence (-FOA) or
presence (+FOA) of 5-FOA. (B) Strain DTD101 was transformed
with pRS424-TIF11 (WT), pRS424 vector only, and pRS424-¢if11-X.
Transformants were grown and placed on synthetic medium lacking
tryptophan in the absence (-FOA) or presence (+FOA) of 5-FOA.

B 288= F-Holtke, 7, 13, 14). elF1AS] F-ARKTIF11)oA]
C-Et FE-S At = G R7F &Sk vk, N-E e 1S

WT K40D R46D R57D

S. cerevisize elF1AS] EAHo] 4 243

2hAshE G2 AAe 4= Ik, 16). OB-fold domaindl] &<
Hol7} A= Aol elF1A @ o] 40S subunitol] 2 A3}
A Fspon, EdAvold wep are] Aol XHE <l Ax
UL A e AT AUTHE). LY elF1IAS] RNA
annealing®} dsRNA Z3} E4dol ZAgo] A7 FAMo|7} 459
A& mXe FFS AR v} gloh mEbA] £ AFoAE o]
= 221817 sk IAA A TIFIL 327} knockout®] 3L
ORI TIF11 plasmid (pRS316-TIF11, Ura )& 7} &% #5
DTD101S A =35t} o] 55 &) +if11°] cloning®
pRS314-if11(Trp") o2 FAHEG T3, Ura’l 50 A= AA
v Z|of| A vjeFEt Z 5-fluorootic acid (FOA)7} S0]E wi=A|d)
Taate] pRS316-TIFIIE QoI AR (Ura Trp )Rt 4783He
= 3} thFig. 5A). °F¥E TIF11°] pRS3149] cloning® 7%
& TRt & A433t0H, pRS314 plasmid?he & A
H EXE FOA wWiAoA A5 433t Zatdct. 9
1if112] 73%-, K40D, R46D, R66DIIAE oRE F2xle} w
& FEog awel ggo] AAEglo, R82DS} K94D= v
< okgt A4t Bl RS7TDS} R62DE A kA @ik
(Fig. 5A). ©] AZA EAWO] plasmid FFll ©=} pRS316-
TIF11 plasmid”} curing®le A%7} 2242 7FsA4S wjAE 4
fick. 22y RS7DS} R62DE B2 oS 2B widsio =
Ura A5E 98 & Qe Ao Hol o] ZAH0|EE a79]
7ol A olgtal AZbEnt. R82DS K94D] 737, FOA i
Aol Xl AR colonyS FOAZ} §li= viA|ol njfsie] oy
aRe} ARES Hugs W, oRFRT A8 =gA A=
A HESATHAE VAN, webA o] EAROIEL elF1AY]
715 Fagk Aol AAS AR Aztdct. 184 K40D,
R46D, R66D7} Ao 7 & Agte AL 11831 elFIAY
RNA annealing®} dsRNA A% &2 G179 A B4H0]
A gtjal AEA)e 4 ik

R82DS} K94D EARooll A wll-¢- =9 Ad7do] AAFom
E(Fig. 5A) T2 copy TE SElA ©lEe] ¢S STHAY
A g o] 3HEEA] AR ol & St Edwo]
FAA7F cloning®  multi-copy plasmid  (pRS424, Trp" )=
DTD101-S F2A835190) FOA MjAdlA are] 43-e B3
gt A7}, plasmidihe 2 FAART A= a57F s A3
A E3lP o} K94D EHo7E multi-copyE U= Aol
oRP R} Q3|8 ozt t] WhE 43S B3 OM, R82DE

M 2 gt

R62D R66D R82D K94D

Fig. 6. Western blot analysis of elF1As. Wild-type yeast cells (YPH499) were transformed with plasmid pRS314 containing wild-type (WT) or
mutant #f71 genes fused to HA tag. Cells were grown to mid-log phase, disrupted to prepare crude extract, and subjected to 16% SDS-PAGE. The
levels of HA-eIF1As were compared by western blot analysis using anti-HA antibodies.
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gt el 3E-S EATK(Fig SB). R62D+  single-copy
plasmid?] pRS314¢] cloning HS wi= A5 ERS F4S
SRR F519 0 W(Fig. 5A), multi-copyE EA 3= A
R82DS} HIS=S H=o] o] TFEATKFig. 5B). Ltk
R57DS] Aol ol w|okst Aol 4% s&Evte] BFE
o}, oA EAMo] ifll FAAL] copy TE EHOEZHN &R
o] A7o) 3 HE= o] FE AE ol B¢Ho] elF1A Thld
o] FgAdo] o PR} B eSS § Tk &, &
o] elF1AE AIE WA A gfj=|o] Tl zo] ofo] g =
o] AR FEsHA &S F Aokl F533T) olF HAAS]
95k, HA tago]l §34E o¥E T Eol 1l FAE
pRS3149) cloningd}il ok &ERo| FA WIS 3 anti-HA
A2 AEZW HA-elF1A2] ATZQl 38 vlwslthFig. 6).
oz} HlwEte] RS7DE Wi WS ThE o] wEE gl
B K94D% o7l ke FFow ZAEIc) v, awe] A%
< SR Y R62DS} R82D= ORI H|S3) 2o
2 ZAEITE kA RS7TDSE K94 73-%-, Thi o] kg A
o] vrolr gxe] WMo J)A] HHol] FEI Hro| phldoe] &
AHA] 471 Wiiol] AR BASA Kok Aos F5Hh
Iy TE E9uo)o] Aol Ao obgAol] & EA7}
RE Aow AAEQ 7] Wil elF1A2] oj# ThE 7)%50] o3}
HAAY E& OE W1 A AAETS] Fegoel A7t
A ER7F AR8HA] Fake Ao Az ool tigk AL
£ {3IA = 43S preinitiation complex FAIHAA EAH |
elF1AS} ThE 7HA] IAFES] FE 28-S in vitrodl X A+E 3
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ABSTRACT : Mutational Analyses of Translation Initiation Factor eIF1A in Saccharomyces cerevisiae
Sung-Hun Kwon, Jun-Ho Kim, Bo-Kyung Choi, Na-Yeon Kim, Do-Hee Choi, Kyoung-
Jun Park, Jung-Hyun Eoh, and Sung-Ho Bae* (Department of Biological Sciences, College
of Natural Science, Inha University, Incheon 402-751, Republic of Korea)

Translation initiation factor eIF1A performs essential functions in various initiation steps including 43S prein-
itiation complex formation in eukaryotes, and contains a highly conserved oligonucleotide-binding (OB) fold. In
our previous study, we discovered that elF1A possesses RNA annealing activity and forms a stable complex
with double-stranded RNA. In this study, we initiated site-directed mutations in eIF1A to find the active sites for
these biochemical activities and to investigate whether they are essential functions for yeast cell growth. A trun-
cated protein, elF1A(AT), devoid of both N- and C-terminal domains but containing an intact OB-fold exhibited
RNA annealing activity. In contrast, all point mutations in OB-fold domain, except R57D, impaired both RNA
annealing and dsRNA binding activities, indicating that the intact OB-fold domain is required for both activities.
Viabilities of the mutant yeast cells were not correlated with RNA annealing activity but with the in vivo protein
stabilities in the case of R57D and K94D.



