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Introduction/BBeaeHue:

Ribosomes are responsible for translation and are critical for neuron functions, including neuron
growth and memory formation. Our laboratory researched the activity and functional states of
ribosomes in neuron cells.

Pnbocombl 0TBeEYaloT 3a TpaHCNALUUI0, KOTopas cnocodbcTByeT dOPMMNPOBAHMNIO HENPOHHbIX
CBA3eun, namMaTn n obydyeHuto. Hawa nabopartopus pelunna n3y4ymtb HAaCKOSIbKO aKkTUBHA
TpaHcnAauna B HEUPOHaX.

Raw image Images after 60S search
HeobpaboTaHHoe n3obpaxeHve O6paboTaHHoe 1306paXkeHne

ﬂnaterialslMaTepManbl:

We categorized 29,000 ribosome images into 15 classes (cryo-EM maps) and carefully analyzed them using

Results/ ChymeraX.
Mol pasgenunun 29,000 nsobpaxkeHun pnbocom, pacnpegenunu nx Ha 15 knaccos(cryo-EM maps) u
Pesynbratbl:, oo g " paFTpEA | ery sy

Data set was collected at UMass
Medical School on a Titan Krios
microscope. We processed the data
using a template matching approach in
cisTEM.

[aHHble ObInn cobpaHbl B UMass
Medical School ¢ nomoLybto
mMukpockona Titan Krios. Mol
obpaboTanun gaHHbIE C MOMOLLbIO

NnpoaHasrin3npoBasin aktTMBHOCTb TpPpaHCNALNN.

An example of a ribosome class in
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template matching B cisTEM. Class 1=9.78 A (0.73 %)
[Mpouecc knaccndukaumm nokasaH BblLLE.
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ow cells cope with stress? GCN2 activation mechanism.
Amino acid starvation . Uncharged tRNA
Integrated stress response/ MHTerpupoBaHHas peakuus Ha CTpecc AMWHOKMCITOTHOE roNoAaHme HeamunHoaumnuposaHHast TPHK
We analyzed whether neurons from the sample were under stress and looked for the GCN2
protein on the ribosomes. It is part of the integrated stress response and is activated by amino
acid starvation and phosphorylation of elF2a stops ribosomes and protein synthesis. The '
mechanism of GCN2 activation is still unknown, so we created a model of its activation. GCNZ joins uncharged tRNA (and/or P-stalk)

GCNZ2 npucoeaounHaetcs kK HesapsxkeHHon TPHK (n/nnun P-stalk)

Mbl U3yuunu, obinm N HENMPOHLI N3 obpasLa B CTpecce, U UcKanun Ha pubdbocomax 6enok
GCN2. OH aBnsieTcsa YaCcTblo MHTENPUPOBAHHOW peaKkLUun Ha CTPECC N aKTUBUPYETCA Mpu v
aMWHOKUCITOTHOM rosiogaHunn n gpocopunupoBaHmnem elF2a octaHaBnmBaeT pubocombl U .

s pocepop P P Global protein synthesis Phosphorylation of elF2a
cnHTes benka. Mexanmam aktuBauun GCNZ2 Bce elle HEN3BECTEH, MNO3TOMY Mbl co3aanu CuHTes BenKa - docthopunuposatme elF2a
MOENb €ro akTuBaLun.

Without P-stalk/6e3 P-stalk With P-stalk/ 6e3 P-stalk Kinase

Kinase

GCNZ2 is activated by the P-stalk, a penta-peptide
protein on the ribosome that is essential for
ribosome translational activity.(1) We modeled the
interaction of p-stalk with GCN2 in AlphaFold3.

nnga aktmeaunn GCN2 Heobxoaum P-stalk - 5
bernkoB Ha pnbocome, KOTOPbIN HEODXOAUMBI ONA
TpaHcnaumn.(1) Mel cmoagenupoBanu
B3anmogencteue P-stalk c GCN2 B AlphaFold3.

Inter-domain helical
bundle

Inter-domain helical

bundle P-stalk

Methods/MeToAabl:

AlphaFold 3, ChimeraX, PyMol P-stalk strongly binds GCN2 dimer and rearranges a-helices near the kinase
P-stalk cBasbiBaeT aumep GCN2 u nameHsier a-cnupanu oKosfio KMHa3

Average interaction area/CpegHsisa nnowagb B3anmogencteuns: 8680 A2

P-stalk

Conclusion/Pe3ynbraThbl

P-stalk interacts with GCN2 and changes the conformation of the kinase
complexes, making them closer and more available for interaction. Alphafold
failed to predict a fully activated GCN2 dimer. Experiments are needed to
better understand how P-stalk activates GCNZ2.

P-stalk B3anmonencteyetr ¢ GCN2 1 namMeHaeT KOHOOopMaLUo KNHA3HbIX
KOMMJ1EKCOB, Aenas ux onuxe n 6onee gocTynHbIMU OS89 B3auMMOOENCTBUA.
AlphaFold 3 He cmor npeackasaTtb MoAeNb NOMTHOCTLIO aKTUBUPOBAHHOIO
GCN2. anbHenwmne nccrnegoBaHusa Heobxoammel Ans Ny4yLwero noHUMMaHus
MexaHnamoB akTuBaunum GCN2.
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