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CLONING, MUTAGENESIS AND EXPRESSION OF ¢cDNA-GENE
THAT ENCODES ¢-SUBUNIT OF TRANSLATION INITIATION
FACTOR 2 FROM ARABIDOPSIS THALIANA AND ISOLATION

OF RECOMBINANT PROTEINS AtelF20(S56), AtelF2a(S56D)
and AtelF20(S56A)

Abstract. The eukaryotic initiation factor 2 (¢IF2) in complex with GTP, delivers onto 40S ribosomal subunit
of initiator Met-tRNA;, with which synthesis of almost all proteins begins. This factor is strictly required for selec-
tion of correct start codon and for translation initiation of vast majority of eukaryotic mRNAs. In yeast and mam-
malian cells, phosphorylation of eIF2 at a-subunit brakes translation initiation under various stresses. In plants, the
role of phosphorylation of homologous factor (pelF2a) in regulation of protein biosynthesis remains unclear.

In the present work cDNA-gene of eIF2 a-subunit of Arabidopsis thaliana (AtelF2a(S56)) was amplified and
cloned. Using site-directed in vitro-mutagenesis two variants of this cDNA were obtained: Ate/F2a(S56D) and
AtelF2a(S564). The AtelF2a(S56D) variant encodes AtelF2a with aspartic acid substituting for serine-56, thus
imitating the constitutively phosphorylated state of this subunit. Variant Ate/F2a(S564), with substitution of alanine
codon instead of serine-56, encodes unphosphorylatable AteIF2a-subunit. The intact and both mutated variants of
AtelF2a were cloned in vector pET19b and expressed in Escherichia coli cells. At N-termini of recombinant proteins
the sequence of 10 histidines (10His-tag) was inserted that is necessary for their isolation. Proteins AtelF2a(S56),
AtelF20(S56D) and AteIF2a(S56A) were isolated by affinity chromatography, dialyzed and concentrated: all of
them had correct size of approximately 40 kDa. The AteIF2a(S56) could be phosphorylated by special mPKR kinase
in the presence of double-stranded RNA, indicating this subunit is fully functional. These recombinant subunits are
necessary for exploration of the role of pelF2a phosphorylation in regulation of protein synthesis in plants.

Keywords: translation initiation factor 2 of plants (pelF2), recombinant a-subunit, cloning, mutagenesis, ex-
pression, phosphorylation.
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KJIOHUPOBAHME, MYTATEHE3 M DKCIIPECCHSI kTHK-TEHA
¢-CYBBEJINHNILI ®PAKTOPA MHULIMALIIN TPAHCJISILINU 2
ARABIDOPSIS THALIANA N1 BLIIEJTEHUE PEKOMBUHAHTHBIX
BEJKOB AtelF2a(S56), AteIF2a(S56D) n AteIF2a(S56A)

AnnoTanms. JykapuoTuicckui paxrop mHunmanmu Tpancimm 2 (elF2) B kommrekce ¢ GTP nocrasuseT Ha
40S pubocomuyro cyOuacTuiy HHHOHATOPHYI0 Met-tRNA;, ¢ KOTOpOH HAYMHACTCS CHHTE3 MPAKTHICCKU BCEX Oen-
KOB. OTOT (haKTOP CTPOTO HCOOXOIUM IS BHIOOPA KOPPSKTHOTO CTAPTOBOTO KOAOHA M I HHHIIHALHH TPAHCIIIIHH




H3zeecmua Hayuonanvroti akademuu Hayx Pecnybnuxu Kasaxcman

MOJABILIFOINETO OOJBINMHCTBA dyKapuoTuueckux MPHK. B xierkax »XKHBOTHBIX WM JIpoxokeH (ocdoprmmposanue
o-cyopeuHunb! elF2 TOPMO3UT MHHIMANMIO TPAHCILIIMK TPH PA3IHMYHBIX cTpeccax. Y pacTteHud ponb (ochopu-
JHPOBAHAA TOMOIOTHYHOTO (pakropa (pelF2a) B perymmm 6HoCHHTE3a OCIKA 0CTACTCH HCBBIACHCHHOM.

B macrosimeit padbore ammmduimposad u k1oHHpoBaH kJIHK-ren o-cyosenununsr (axropa elF2 w3 Arabi-
dopsis thaliana (AtelF2a(S56)). C mOMOIIBIO CAWT-HANIPABICHHOTO 11 Vitro-MyTarcHe3a IOJIYUCHBI BA BAPHAHTA
sroit kJAHK: AtelF2a(S56D) n AtelF20(5564). Bapuantr AtelF20(S56D) wommpyer cyOwseamummy AtelF2a ¢
3aMCHOI 0CTAaTKA CEPUHA B MOJOKCHUN 56 HA ACAPAaTHHOBYIO KHUCJOTY, YTO HMHTHPYET €€ KOHCTHTYTHBHO (oco-
PUTHPOBAHHOC cocTOsTHNC. Bapuant AfelF2a(S564) ¢ 3aMCHOHM KOJOHA CCPHHA-S6 HA TPHILICT AJTAHWHA KOTHPYCT
Heochopmmupyemyro (Gopmy AtelF2o. Harupebni m o0a MytupoBaHHBIX BapuaHTa KJAHK-rena Are/F 20 xnoHH-
posans! B Bekrope PET19b u axcmpeccuposansl B KiIeTkax Fscherichia coli. Ha N-koHIE peROMOMHAHTHBIC OCITKH
coiepkanu mocieaoBarenbHOCTh 10 ructmamHOB (10His-tag), HeoOXoamMmyr0 mii WX BblIencHHA. benkm
AtelF20(S56), AtelF20(S56D) u AtelF2a(S56A) Boinemsm MeroaoM ad(uHHONH XpoMaTorpaduu, THATN30BATH U
KOHICHTPHPOBAIIN: BCE OHH MMENIH KOppeKTHbIC pazmepsl okono 40 x[a. Cyosemuamnma AtelF2a(S56) cmocoOHa
(ochopunmposarecs cnenuduueckoit kunazod mPKR B mpucyTctBum apycrnmpansHoi PHK, uto ykasemsaer Ha ee
()YHKIHOHATHHYIO TOTHOICHHOCTh., OTH PCKOMOHHAHTHBIC CYOBCIMHHUIBI HCOOXOMHMBI I HCCICIOBAHUSA POJH
(hochopumuposarms pelF2a B peryauun CHHTE3a OCIKOB Y PACTCHHUH.

KmoueBnie cioBa: (hakTop HHADUALMA TPAHCAHHA 2 pacteHui (pelF2), pekoMOMHAHTHBIC O-CYOBCIMHHIIBL,
KIIOHHPOBAHHEC, MYTAarcHe3, SKCIpeccus, GocdopumpoBaHue.

Beenenne. ®axrop e¢lF2 — Genok, npUCYTCTBYIOIIUE BO BCEX THIAX SYKAPHOTHUCCKHX KICTOK, CO-
CTOUT W3 TPEX HEHACHTHYHBIX MOIUICITHIOB, 0003HAYACMBIX ¢, P W Y, U3 KOTOPHIX O-CYOBEANHHLIA
BBIMTONHACT PEryATOpHYI0 (yHKUMIO. JTOT dakrop obpaszyer ¢ monekynoir GTP u urMummaropHou
metuoHmwI-TPHK (Met-tRNA)) tpoiiroii kommuieke {GTP*elF2*Met-tRNA;}, koTOpsIii CBI3BIBACTCS C
40S pubocomuol cyduactuueii (40S-PC), obpasys 43S npe-unnnmaropusiii koMmmieke (43S-1THUK). Tpu
B3anMoekcTeuM 31oro KoMIuiekca ¢ MPHK o6pasyerca 48S-ITHK, B coctase kotoporo 43S-ITMK ckanu-
pyer MPHK (B nHampasiaeHuu 5'—3') B mouckax craprosoro AUG-komoHa, B y3HABAHHH KOTOPOTO MPUHU-
MaroT yuyactie anTukoaoH Met-tRNA;, daxroper elF1, elF1A u elF5. Ilo moctmkeHn# cTapToBOro Koao-
Ha daxtop elF5 aktuBnpyer GTP-aznyio aktusHOCTD dakTopa elF2, KOTOPBIH THAPOIUZYET MOICKYTY
GTP tpotinoro xommiekca 10 GDP, uro mpuBoaur k BeicBoOO)ACHNUIO U3 48S-ITMK GonpinmuHcTBA HHK-
OHATOPHBIX (akTopoB, npucoeanHeHuo 60S-PC u mepexoay K 3moHranyy nonunenTuaHod nemw |1, 2].
IMocme xaxaoro nukiaa wHunmaiuu ¢akrop ¢lF2 BeicBoGoxkmactes uz 48S-IIMK B BHAEC mnpouHOro
ounapHoro kommickca {€lF2*GDP}. Jlns Toro utoGet ¢lF2 mor y4acTBOBaTh B CACAYIOLICM IHKJIC,
mosiekyna GDP nomkua ObiTh 3aMeHeHa Ha GTP.

B xieTkax MIEKONMTAIOINX TAKOH OOMEH HE MOXKET HMPOTCKATh CAMOCTOSATENIBHO, TAK KAK CPOACTBO
daxropa melF2 x GDP na nBa mopsaka Beime, ueM kK GTP. OOMeH ryaHHIOBBIX HYKICOTHIOB MOXKET
MPOUCXOAMUTE TOJIBKO NMPH HOMOIIK BeromoratenabHoro ¢akropa melF2B. ®dakrop melF2B ob6paszyer
kommwieke ¢ {melF2*GDP}, mocie yero GDP nerko guccoruupyer. ®@ochopunnposanue o-CyObeau-
uuipl melF2 uarndupyer oomen GDP—GTP, karamusupyemeiii daxropom melF2B. ®dakrop elF2B ne
MoskeT crumyupoBaTe 00mMeH GDP—GTP na melF2(aP), uro mpuBoguT K mpekpalneHuo 00pa3oBaHUs
HOBBIX TPOHHBIX KOMIUICKCOB {GTP*melF2*Met-tRNA;}, k pe3koMy TOPMOKCHHIO MHULUALMUA TPAHC-
JSIUA U OCTAHOBKE CHHTE3a OCJKA B KICTKAX MJCKOMUTAKOMMX [3, 4]. AHAJOTHYHBIA MEXaHHU3M OBLIT
HaaeH y aposxokedt [1, 4] u cunranock, 4To OH QYHKIHOHHPYET TAKKE U B KICTKAX PACTCHUH.

OnHako, COrmacHO HAIIMM JAHHBIM, MOJICKYIPHBIH MEXaHU3M PEryIILHNA aKTUBHOCTH TOMOJIOTHY-
Horo axropa y pactenuii (pelF2) cyiuecTBEHHO OTIMYACTCS OT TAKOBOTO B KICTKAX MIICKOMHTAIOIINX
[5]. B wacTHOCTH, HamMu OBLIO ycTaHOBIEHO, 4To cpoAcTBo pelF2 mmenwmel k GDP mume B 10 pa3 Beime,
uem kK GTP, toraa xak mis melF2 nanHOE ONPEeBBIIICHUE COCTABICT ABA MOpsiaka. BeaeacTaue sroro, qis
muknmaHoro  pyHkimonuposanus pelF2 pacrenmit He TpeOyercsa daxrop elF2B, xotopeni crporo
HEOOXOIUM Y MIJICKOMUTAIOIIKX. M3 3THX JaHHBEIX TAKXKE CICAYET, YTO MPH AOCTATOYHO BBICOKOM COOT-
vomenun kouueHrpauuii [GTP]/|[GDP] B kierkax pacrenuit 0omen GDP—GTP moxkeT mpoucxoants
HE3aBUCUMO 0T Toro, hochopumposan i pelF2 umm mer [3].

Hamm pesynprarsl moaATBEp KASHB! JPYTHMH IPyIIIaMH ucciaeaosarenci [6 — 9]. V pacrennit no cux
nop He OOHAPY:KEHA HU OHOXHUMHUYCCKAS aKTHBHOCTh, HU reHbl pelF2B-moxobnoro daxtopa [8]. Kpome
toro, u3 deteipex mporeunkuHasz (PKR, HCR, PERK, GCN2), dochopummpyomux o-cyOneaHHALYY
taxTopa melF2 B kIeTKaX MICKONHUTAIOIINX, V PACTCHUH OOHAPYKCHBI AaKTHBHOCTD H I'CH TOJNBKO OJHOU
pGCN2-kuHa3pl. MyTaHTHI ¢ MOBPEKICHHBIM TCHOM £CN2 BIOTHE JKH3HECIIOCOOHEBI, XOTA U MPOSIBISLIH







