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Abstract:

Protein biosynthesis is one of the three fundamental processes in all
living cells, however, the local translation in dendrites is suppressed.
Mechanisms of this suppression is still unknown. One of the
mechanisms of global translation inhibition is phosphorylation of
initiation factor elF2.

That’s why we check up the hypothesis about local protein
synthesis inhibition as a result of elF2 inactivation.

Issue:
To investigate the local protein synthesis in rat neurons.

Tasks:

1. To simulate protein synthesis in neurons in the acellular
translation system

2. To show the role phosphorylation of elF2 factor in the regulation
of translation in neurons.

Xopa paboTbl:

1. Preparation of mMRNA part comprising part of the 5' leader
sequence PKM zeta

2. Programming RRL rat brain homogenates and synaptosomal
fraction of neurons

3. Translation of model mRNA in the programmed lysate

4. Staining primary neuronal cultures of rat antibodies to the
proteins GFAP and elF2
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Conclusions:

1. Both cap-dependent and cap-independent translation is suppressed
by programmed lysate RRL.

2. One of the mechanisms of translation inhibition in rat neurons is elF2
phospholiration.

Inhibition of local protein synthesis as a result of elF2

on In heurons.

Alexandrov G.O., Porfirieva E.l., Shuvalova E. Yu.
Supervisors: Alkalaeva E.Z., Kolosov P.M.

Results:
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Translation of different
MRNAs was suppressed by
programmed lysate

Comparison of the translation efficiency
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Translation of control mMRNA in the
synaptosomal fraction of neurons
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Translation of MRNA containing IRES
element
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Translation of mMRNA containing the leader
sequence of the gene PKM zeta
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Translation of different mRNAs
was suppressed irregularly in
programmed lysate

Stained fixed primary neuron culture with antibodies to GFAP

and elF2-P.

Glial staining with antibody to GFAP
(Glial fibrillary acidic protein)

Superposion of two types cell staining

Neuron staining with antibody
to elF2-P

elF2-P is expressed only in
neurons,

thereby suppressing of total
translation occurs due to elF2
Inactivation.



3 @1 5 [lopaBneHne nokanbHOro cMHTe3a oerka B HeMpoHax B
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BBepneHue: Pe3ynbTaThbl:

BrnocuHTes 6enka aBnsaeTca ogHUM U3 Tpex dyHAaMeHTanbHbIX  TpaHcaauma B m3aTte

TpaHcAAUMA KOHTPOoAbHOU MPHK
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NPOLLECCOB BO BCEX XUBbIX KIleTKax, 04HaKo, flokanbHas
TpaHcnAaumsa B oeHaputax nogasneHa. MexaHu3amMmbl 4aHHOMO
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1. CmogenupoBaTtb CUHTE3 berika B HeMpoHax B CUCTEME Npy NporpamMmmmMpoBaHHMM
beckneTo4yHOW TpaHCNALUUN IN3aTOB CMHANTOCOMaMM 1
TPaHCNAUMA pa3HbIX MPHR
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PErynsunumn TpaHCnsaUum B HEMPOHaX.

TpaHcaauma mPHK copeprkawen

XO.D, pa60TbI: CpaBHEeHNE 3 HEKTUBHOCTI TPAHEAALMMN ANAEPHYIO NOCNeA0BaTENbHOCTb FreHa
o , . mogenbHbix MPHK B RRL PKM zeta
1. lNonydyeHnne MPHK, cooepxallen yactb 5’ nnaepHou
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nocnegoBaTenbHOCTU PKM zeta
2. lNporpammmpoBaHue RRL romoreHaToM Mo3ra KpbICbl U

CMHanTocomManbHoOu dopakumm HEMPOHOB

10 50

3. TpaHcnauua mogenbHbiXx MPHK B 3anporpammmnpoBaHHOM 1 :
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aHTUTEenamum kK benkam GFAP n elF2 3aNpOrpaMMMpPOBaHHOM Nn3aTe
B 3anporpammmnpoBaHHOM
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BbiBOAbLI:
1. [lpn nporpammupoBaHnn nn3aTta RRL nogasnanack TpaHcnAauns

KaK cap-3aBUCUMaAaA TpaHCIAUNA, TaK U HE3aBUCUMaAA. Og‘;icp“(aGrlfaV:V;i;r'iﬂ::;g:i"é‘it“ OKpacka HelipoHoB

. aHTUTEeNnamm K elF2
protein) (bocdopunmposaHHas popma)

2. OOvH n3 MexaHn3MoB rnoaaBieHus TpaHCNALUUN B HeﬁpOHaX

KpblCbl — doocdopmnmpoBaHmne oaktopa nHmumauum elF2. benok elF2-P akcnpeccupyetca

TONIbKO B HEMPOHAX, TAKUM
obpa3om noaasneHue obLLen
TPaHCAALUUN MPOUCXOANT B TOM
4ynucae U 3a CHET MHAKTUBALUMU
elF2.

Cynepno3unuus AByX BUAOB OKPACKu
KNEeTOK



