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INTRINSICALLY DISORDERED REGION 2
OF G3BP1 IS REQUIRED FOR RNA RECRUITMENT
BY G3BP1-CAPRIN1 COMPLEX

Aim. The stress granule assembly requires coordinated interactions between RNA-binding proteins and mRNA, yet
how the intrinsically disordered regions (IDRs) of stress granule proteins requlate RNA recruitment remains incom-
pletely understood. The aim of this study was to characterize a role of the Intrinsically Disordered Region 2 (IDR2) of
Ras GTPase-activating protein-binding protein 1(G3BP1) in mRNA recruitment within the G3BP1-Caprinl complex.
Methods. Protein-protein and protein-RNA interactions in cells were analyzed as colocalization of their fluorescent
signals on microtubules (microtubule bench recruitment and mixing assay). Nucleic acid-binding properties of G3BP1,
G3BP1-AIDR2, a G3BP1 variant with deletion of IDR2, and G3BP1-Caprinl complex were assessed in vitro by elec-
trophoretic mobility shift assays. Results. Deletion of IDR2 strongly impaired mRNA recruitment by G3BP1 despite
the presence of intact RNA-binding domains. G3BP1-AIDR2 retained the ability to interact with Caprinl and exhib-
ited robust heterotypic mixing in the cellular context. However, neither Caprinl nor other G3BP1 partners were able
to compensate for the loss of mRNA recruitment. In vitro assays confirmed reduced nucleic acid binding by G3BP1-
AIDR? and showed that Caprinl did not compensate for the lossof G3BP1-AIDR2 nucleic acid binding. These findings
indicate that impaired mRNA recruitment is not caused by the altered compartmentalization but reflects an intrinsic
defect associated with IDR2 loss. Conclusions. Our results demonstrate that IDR2 plays a critical, indirect role in
G3BP1-mediated mRNA recruitment by maintaining an RNA-binding-competent conformation of this protein. This
study highlights the importance of intrinsically disordered regions in requlating mRNA engagement through confor-
mational and structural effects rather than direct RNA binding and provides new insight into the molecular principles
underlying stress granule assembly.
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Introduction

Stress granules (SG) are ribonucleoprotein con-
densates that form in cells in response to various
stress conditions. SGs form due to weak multiva-
lent interactions between SG RNA-binding pro-
teins and mRNA, and function as hubs for mRNA
protection and rerouting translation from house-
keeping proteins to cellular defense proteins [1, 2].
Most RNA-binding proteins implicated in stress
granule formation and function contain both
structured domains and intrinsically disordered
regions (IDRs) [1].

G3BP1 is one of the central SG proteins and is
recruited early in pre-SGs [3]. Its key role in SG
assembly is well-evidenced, as knockdown [4] or
knockout [5] of G3BP1 leads to inhibition or abo-
lishment of stress granule assembly, respectively,
and overexpression, in turn, leads to SG nuclea-
tion[3]. It consists of five distinct domains: the
NTF2-L domain at the N-terminus, the negatively
charged acidic-rich region (IDR1), the positively
charged proline-rich region (IDR2), the RNA Re-
cognition Motif (RRM), and the RGG domain
(IDR3) at the C-terminus (Fig. 1). NTF2-L is in-
volved in protein-protein interactions, RRM binds
RNA, and the interplay of three IDRs facilitates
G3BP1's conformational changes (reviewed in [6]).
Caprinl is a prominent partner protein of G3BP1
[7]. The study by Kedersha et al. [8] describes
Caprinl as a non-essential component of SG func-
tion. Within SGs, Caprinl binds G3BP1 in com-
petition with USP10. Caprinl-G3BP1 interaction
promotes SG assembly by lowering the threshold of
liquid-liquid phase separation (LLPS), while USP10
maintains G3BP1 in the soluble state and facilitates
SG disassembly.

In our previous study [9], we explored the inter-
play between G3BP1 and its prominent partner
Caprinl in mRNA recruitment, both in vitro and
in a cellular context. Notably, we found that Cap-
rinl improved the mRNA recruitment in SGs or-
chestrated by G3BP1. In addition, the removal of
the RRM or NTF2-L domain of G3BP1 results in a
strong decrease in G3BP1 and mRNA recruitment

in SGs. Interestingly, we observed that the absence
of the IDR2 in G3BP1 did not impede its recruit-
ment to SGs, while the recruitment of mRNA was
disrupted. This phenotype presents an intriguing
model of the indirect effect of domain loss on pro-
tein function. Here, we aim to expand on the cha-
racterization of G3BP1-AIDR2 and further clarify
the involvement of G3BP1's IDR2 in RNA recruit-
ment of the G3BP1-Caprinl complex.

Materials and methods
Plasmid preparation

Plasmid construction, cloning approaches, gene-
ration of fluorescently tagged proteins, and micro-
tubule-binding domain (MBD) fusion constructs
were performed as previously described [9]. Con-
structs encoding G3BP1, G3BP1-AIDR2, Caprinl,
G3BP2, and YBX1 were generated using standard
PCR-based cloning for fluorescently tagged pro-
teins and the Gateway recombination strategy for
GFP/RFP-MBD fusion constructs.

Site-directed mutagenesis of the residue L378P
of human Caprinlwas carried out directly on the
Caprinl-GFP-MBD-pEF-DEST51 expression plas-
mid by using the ‘Quikchange II XL site-directed
mutagenesis kit (Stratagene) and appropriate oli-
gonucleotides (Eurofins Genomics).

Sequences of all obtained plasmids and intro-
duced point mutations were verified by DNA se-
quencing (Eurofins Genomics)

Microtubule bench assay:
Recruitment and mixing experiments

Microtubule bench (MT-bench) recruitment and
mixing experiments were performed as described
previously [9]. Briefly, for recruitment experi-
ments, fluorescently tagged prey proteins and
RFP/GFP-MBD-fused bait proteins, and for mix-
ing experiments, pairs of RFP/GFP-MBD-fused
partner proteins were transiently expressed in
HeLa cells using Lipofectamine 2000 according
to the manufacturers instructions. Afterwards,
cells were fixed with ice-cold methanol, followed
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Fig. 1. a — Schematic representation of the G3BP1 constructs, FL — full-length, IDR — intrinsically disordered region
(adapted from [9]). b — Predicted structural models of G3BP1 and G3BP1-AIDR2. AlphaFold-predicted models of full-
length G3BP1 (left) and the G3BP1-AIDR?2 variant (right). Domains are colored as indicated. The models illustrate the
position of IDR2 within the protein and its removal in the truncated construct. Given the intrinsic disorder of these re-
gions, the models should be interpreted as schematic representations rather than precise structural conformations

by 4% paraformaldehyde (PFA). Endogenous pro-
teins were stained with appropriate antibodies,
and RNA in situ hybridization was performed us-
ing oligo(dT)-Cy5 fluorescent probes (Molecular
Probes, Life Technologies). For both MT bench
recruitment and mixing experiments, cell images
were acquired using the Opera Phoenix Plus High-
Content Screening System (PerkinElmer), and
fluorescence intensities were quantified using Har-
mony 5.2 software. Recruitment scores were calcu-
lated as correlation coefficients between bait and
prey fluorescence intensities along microtubules,
and mixing scores were calculated as squared cor-
relation coeflicients between co-expressed MBD-
fused proteins. The datasets obtained from the Har-
mony 5.2 software analysis were presented as scat-
ter plots in MATLAB R2021b. All statistical tests
were performed using MATLAB R2021b software.

Images from the Servier Medical Art image data-
base were used to create experiment schematics.

Protein production and purification

Recombinant human proteins Caprin-1 (1—
709 aa), G3BP1 (1—466 aa), and G3BP1-AIDR2
were expressed in E. coli BL21(DE3) and puri-
fied by Ni**-NTA affinity chromatography using
the procedure described in [10].

Electrophoretic mobility
shift assay (EMSA)

Purified G3BP1, G3BP1-AIDR2, and Caprinl pro-
teins were serially diluted in HEPES buffer (HEPES
50 mM, KCl 25 mM, TCEP 1 mM, 300 mM Urea
pH 7.6). Urea was included to maintain protein
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Fig. 2. MT-bench assay of Caprinl or
mRNA recruitment to G3BP1 con-
structs. @ — Schematic representa-
tion of the MT bench principle and
the detection scheme used for endo-
genous Caprinl and mRNA. b —
Scatter plot representing the colocali-
zation level between G3BP1-RFP-
MBD or G3BP1-AIDR2-RFP-MBD
brought on microtubule and endo-
genous Caprinl enrichment level.
Each data point represents the avera-
ge coefficient correlation between the
fluorescence intensities of RFP and
cyanin5/GFP in a single well. Red
lines show mean values. Significances
between correlation coefficients were
obtained using t-test; *** — p < 0.005.
¢ — Scatter plot representing the
colocalization level between G3BP1-
RFP-MBD or G3BP1-AIDR2-RFP-
MBD brought on microtubule and
mRNA enrichment level. d — Repre-
sentative images of immunostained
endogenous Caprinl, as well as oligo-
dT-(Cy5)-labeled mRNA  recruit-
ment to RFP-labeled G3BP1 FL and
G3BP1-AIDR2 constructs fused to
MBD. MBD: microtubule-binding
domain. The white frame shows the
cell’s area in the close-up view. Scale
bar: 10 pm
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Fig. 3. MT-bench assay mRNA recruitment to G3BP1 or
G3BP1-AIDR?2 in the presence of G3BP1 partner proteins.
HeLa cells were co-transfected with the plasmids enco-
ding G3BP1-RFP-MBD or G3BP1-AIDR2-RFP-MBD and
the plasmid expressing the full-length Caprinl, G3BP2 or
YBX1 all fused to GFP. Scatter plot representing the colo-
calization level of MBD-fused G3BP1-RFP or G3BP1-
AIDR2 with mRNA in presence of overexpressed partner
proteins. Each data point represents the average correla-
tion coefficient between fluorescence intensities from RFP
and cyanin5 channels in one well. The plot shows the data
from four independent experiments. Red lines show mean
values. Significances between correlation coefficients were
obtained using t test; *** — p < 0.001

solubility and minimize nonspecific aggregation
during the binding assay. 100 ng of M13mp18 sin-
gle-stranded DNA (New England Biolabs) per re-
action, heat-denatured, cooled on ice, and incu-
bated with proteins at increasing molar ratios. For
mixtures of G3BP1 and Caprinl, the proteins were
pre-incubated before the addition of nucleic acid.
Samples were resolved on a 0.5% agarose gel and
visualized by ethidium bromide staining

Results and Discussion

To reinforce our previous data on G3BP1-AIDR2
colocalization with mRNA, we performed an MT-
bench recruitment experiment [11] (Fig. 2). In

short, to observe and quantify the interaction be-
tween two proteins in vivo, the bait protein, labeled
with an RFP tag, is brought to microtubules via fu-
sion to a microtubule-binding domain (MBD), and
the prey protein is labeled or antibody-stained with
GFP fluorophore (see Fig. 2a for the experimental
principle). This way, we can track the protein-pro-
tein or protein-RNA interactions along the micro-
tubules by observing the appearance of microtu-
bules in the GFP and Cy5 channels, which indicates
the presence of the interaction. In this experiment,
we used a transiently expressed full-length G3BP1
(control condition) and a G3BP1-AIDR2 construct
fused with RFP and a microtubule-binding domain
(MBD) as bait, with a cyanine 5-oligo dT probe-
labeled cellular mRNA as prey. In parallel, we
measured the presence of endogenous Caprinl on
the microtubules using anti-Caprinl antibodies
and selected secondary antibodies with a fluoro-
chrome that emits in the (500—550 nm) spectrum.
The recruitment score is measured and quantified
as the correlation between the increase in fluores-
cence of the bait and the prey tracked in the micro-
tubule compartment. Here, we confirm previously
obtained data, as in the case of G3BP1-AIDR?2 be-
ing used as bait on microtubules, we observed a
drastic decrease in mRNA binding of this protein.
Looking at the domain composition of G3BP1,
the removal of central IDR2 should not interfere
with NTF2-L-related protein interactions, such as
Caprinl or G3BP2, nor with RNA binding through
domains located at the C-terminus. In the cellular
context, however, we observe that G3BP1-AIDR2
exhibits a near-complete absence of mRNA re-
cruitment (Fig. 2b). In parallel with tracking
mRNA, we detected the recruitment of the G3BP1
partner protein, Caprinl, as there is an undeniable
link between RNA recruitment and Caprinl re-
cruitment by G3BP1.The interaction between
G3BP1 and Caprinl is independent of RNA, but
Caprinl enhances the recruitment of RNA by the
G3BP1-Caprinl complex [9]. While the removal
of IDR2 caused a significant reduction in RNA re-
cruitment, the presence of endogenous Caprinl
on microtubules decreased by only around 50%
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Fig. 4. Electrophoretic mobility shift assay demonstrating the difference in ssDNA binding between G3BP1 and G3BP1-
AIDR2.a— G3BP1-AIDR2 (wells 2—7) has decreased nucleic acid binding ability compared to full-length G3BP1(well 8).
One hundred nanograms of m13mp18 ssDNA were incubated with gradually increased concentrations of G3BP1-
AIDR2and compared to the ssDNA gel-mobility reduction ability of 120 pmol of G3BP1. b — Caprinl does not enhance
G3BP1-AIDR2 binding to nucleic acids. Proteins were mixed with a constant amount of m13mp18 ssDNA and an in-
creasing amount of Caprinl and G3BP1-AIDR2 (wells 2—6) and compared to equimolar amounts of Caprinl

(wells 7—10) and G3BP1-AIDR2 (wells 11—14)

(Fig. 2¢), which coincides with the previously ob-
served behavior [9] of the G3BP1-Caprinl-RNA
complex in the cellular environment and suggests
the disruption of the ternary complex.

While Caprinl is a major partner of G3BP1, it is
by no means the only one; hence, we examined the
mRNA recruitment behavior of G3BP1-AIDR?2 in
the presence of several other protein partners of
G3BP1 that are overexpressed in the cell. To that
end, we performed an MT bench recruitment ex-
periment where we overexpressed several GFP-la-
beled proteins, such as G3BP2, and YBX1 — both

known partners of G3BP1 [12, 13] and observed

ISSN 1993-6842 (on-line); ISSN 0233-7657 (print). Biopolymers and Cell. 2026. Vol. 42, No. 1

the mRNA recruitment to G3BP1-AIDR2 on mi-
crotubules compared to the same interaction of
full-length G3BP1, while using Caprinl as a posi-
tive control (Fig. 3). Consistent with the behavior
of the G3BP1-AIDR2-Caprinl complex, over ex-
pression of G3BP1 partner proteins did not restore
mRNA recruitment by G3BP1-AIDR2. This indi-
cates that the RNA-binding deficiency of this con-
struct is intrinsic and cannot be compensated for
by partner proteins.

To further explore the RNA binding of G3BP1-
AIDR2 in conditions where no mRNA or G3BP1
partners will influence the result, we conducted
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Fig. 5. Mixing and mRNA recruitment of G3BP1 or G3BP1-AIDR2 with Caprinl in the microtubule compartment. a —
Principle of the microtubule bench mixing assay used to measure the mixing score of two GFP- or RFP-MBD labeled
proteins in HeLa cells. Pairs of tested RBPs fused to MBD were co-expressed to automatically measure their mixing
along microtubules. The mixing score was measured for different protein pairs using an HCS imager and an automated
pipeline. MBD: microtubule-binding domain. & — The mixing of G3BP1 with Caprinl is not disrupted whenever the
point mutation L378P in Caprinl GIM is introduced. ¢ — The mRNA recruitment to G3BP1 is partially disrupted by the
introduction of the L378P point mutation in Caprinl. * — p < 0.05, paired t-test. n.s., non-significant. Each dot repre-

sents the mean value of single-cell analysis in a single well

a series of Electrophoretic Mobility Shift Assays
(EMSA) experiments. Firstly, we progressively in-
creased the amount of purified G3BP1-AIDR2
while maintaining the same nucleic acid quantity,
thereby increasing the protein-to-nucleic acid ra-
tio, and compared this to the protein-to-nucleic
acid ratio at which the electrophoretic mobility
shift occurs for full-length G3BP1 (Fig. 4a).
Consequently, we observed the differences in RNA
binding between G3BP1 FL and G3BP1-AIDR2
in vitro. G3BP1-AIDR?2 construct was unable to de-
crease the electrophoretic mobility of nucleic acid
at the same protein-to-nucleotide ratio as full-
length G3BP1, and the earliest point of the mobility
decrease happened at 400 pmol of G3BP1-AIDR2
(Fig. 4a, well 7). EMSA analysis showed that
G3BP1-AIDR2 produced substantially weaker
DNA binding compared to full-length G3BP1. For
example, 100 pmol of G3BP1-AIDR2 (well 5) pro-

50

duced little to no detectable shift, while 120 pmol of
full-length G3BP1 (well 8) caused a pronoun-
ced shift.

We then analyzed the interplay between G3BP1-
AIDR2 and Caprinl for nucleic acid binding.
Whenever the interaction between nucleic acid,
G3BP1-AIDR2, and Caprinl is forced in an EMSA
experiment, we observe that the EM shift profile
of the resulting complex is similar to that of Cap-
rinl alone, suggesting that G3BP1-AIDR2 does
not form well-defined nucleoprotein complexes in
EMSA. At higher concentrations of G3BP1-AIDR2
(Fig. 4b, wells 13 and 14), the DNA signal becomes
diffuse, consistent with the formation of heteroge-
neous protein-DNA complexes or aggregates with
variable electrophoretic mobility. This diffuse cha-
racter of the bands suggests the formation of he-
terogeneous nucleoprotein assemblies rather than
discrete, stable complexes.
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The property of G3BP1, as well as other SG
proteins, to undergo Liquid-Liquid Phase Sepa-
ration (LLPS) and, consequently, form dynamic,
reversible liquid-like condensates through self-
association or interactions with partner proteins
is largely driven by their IDRs [1]. The microtu-
bule bench assay can be used to assess whether a
pair of proteins partitions into the same con-
densed phase or segregates into distinct phases.
In this assay, both proteins fused to MBD are co-
expressed in cells, resulting in increased local
concentration along microtubules and promo-
ting condensate formation along the filament.
This enables visualization of their spatial distri-
bution: overlapping compartments indicate mix-
ing within a common condensate, whereas dis-
tinct, non-overlapping compartments indicate
demixing and the coexistence of separate con-
densed phases [14] (Fig. 5a). We performed such
a mixing assay to determine the impact of IDR2
on the G3BP1-Caprinl mixing in a cellular con-
text and compare it to changes in mixing if
Caprinl has disrupted interaction with G3BP1
via a point mutation in the L378 residue. This
residue is located in the G3BP1 interacting motif
(GIM) of Caprinl and was shown to weaken the
interaction between G3BP1 and Caprinl [15].
We observe that G3BP1 mixes well with Caprinl,
and the mixing score remains largely unchanged
when Caprinl L378P mutant is expressed. If
G3BP1-AIDR?2 is overexpressed instead of full-
length G3BP1, we observe a meaningful increase
in mixing of these proteins (Fig. 5b). Next, we
assessed mRNA recruitment within these mixed
compartments. Here, while the introduction of
the L378P point mutation in Caprinl had a mi-
nor negative effect on RNA recruitment to full-
length G3BP1-Caprinl phase, G3BP1-AIDR2-
Caprinl phase once again had almost absent
RNA recruitment (Fig. 5¢). Regardless of modifi-
cations made to G3BP1 or Caprinl, the pair
maintains high levels of mixing, while the level
of RNA recruitment to such phase remains dras-
tically decreased in cases with G3BP1-AIDR2
present. These results demonstrate that the im-

pairment of mRNA recruitment is not a conse-
quence of altered compartmentalization between
G3BP1 and Caprinl, but a consequence of IDR2
loss in G3BP1.

Conclusions

The G3BP1-AIDR2 construct provides a clear
example of structural integrity being a key factor
in G3BP1 functionality. G3BP1-AIDR2 fails to
recruit mRNA despite both the RRM and RGG-
box RNA-binding domains being present (Fig. 2,
4a). G3BP1-AIDR2 retains the ability to rec-
ruit Caprinl, albeit to a lesser extent than full-
length G3BP1; however, neither Caprinl nor ot-
her G3BP1 partner proteins can even partially
compensate for the decreased mRNA binding of
IDR2-deficient G3BP1 (Fig. 3, 4b). This observa-
tion is notable, as G3BP1 and Caprinl mix effi-
ciently in the common compartment regardless
of IDR2 loss or introduction of a point mutation
in the GIM of Caprinl (Fig. 5).

While IDR2 contains positively charged resi-
dues and may contribute weak or transient elec-
trostatic interactions with RNA, our findings indi-
cate that its primary role is to maintain a confirma-
tion of G3BP1 that enables effective engagement of
its canonical RNA-binding domains.

Consequently, we propose that mRNA recruit-
ment to G3BP1-AIDR2 is impaired due to se-
veral non-exclusive mechanisms. First, G3BP1
undergoes conformational changes, thereby pre-
venting mRNA from having access to the RRM
when IDR2 is removed. Second, the regulation of
G3BP1 conformation relies on the interplay be-
tween its three intrinsically disordered regions;
therefore, the removal of flexible IDR2 forces
negatively charged IDR1 and RRM into closer
proximity, preventing RRM from binding mRNA
targets. Third, since both Caprinl and G3BP1
have moderate affinity (in the micromolar range)
for mRNA, slight modifications in their interac-
tions within the complex may have detrimental
consequences for mRNA recruitment to this
complex.
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Role of IDR2 in G3BP1 RNA binding
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BHYTPIIIHbO HEBITOPAOKOBAHA NUISAHKA 2 BIJIKA G3BP1
HEOBXIOHA I 3ATYYEHHA PHK KOMIVIEKCOM G3BP1-CAPRIN1

Mema. ®opMyBaHHs CTPECOBUX IPaHY/I MOTpedye CKOOpAMHOBaHUX B3aeMopiit Mk PHK-3p’s13yBambHnMu 6inkamu
ta MPHK, ogHax MexaHismmu, 3a JOIOMOrOI0 SIKMX BHYTPilIHbO HeBmopsakosaHi AimsHky (IDRs) 6inkiB cTpecoBux
rpaHys perymoioTsh 3anydeHHsaM PHK, sanuiraiorbcsi HELOCTATHBO 3’COBAHMMU. MeTOIO I1bOTO HOCII/KeHHs OYI0
oxapakTepusyBaTu ponb Buyrpimubo Hesmnopsigkosanoi Jimstukn 2 (IDR2) 6inka G3BP1 y sanydenni MPHK po
komitekcy G3BP1-Caprinl. Memoou. Bsaemonii 6imox-6inok i 6inok-PHK y kmiTvHaX aHamisyBaam IULIXOM OL[HKK
KO/IOKasTi3anil iXHiX GIyopecrieHTHUX CUTHAJIB Ha MIKPOTPYOOUKax i3 BUKOPUCTAHHAM aHAII3Y 3a/IydeHHs Ta 3MillTy-
BaHHA Ha Mikporpy6oukax (microtubule bench recruitment and mixing assay). 3gatnicts G3BP1, G3BP1-AIDR2
ta KoMIutekcy G3BP1-Caprinl fjo 38’s13yBaHHs 3 HYK/IeIHOBMMU KICIOTaMI OLIHIOBAJIN i Vilro METOIOM aHAI3Yy 3Cy-
By enekrpodopernynoi pyxmmsocti (EMSA). Pesynvmamu. Bupanenns IDR2 cyTreBo mopyuryBamo 3anydeHHs
MPHK 6inmkom G3BP1, He3Bakatoun Ha HasiBHICTD iHTakTHUX PHK-38’s13yBanbaux gomenis. G3BP1-AIDR?2 36epiras
3/]aTHICTDb B3aemopisATy 3 Caprinl i JeMOHCTPYBaB BUpakeHe TeTePOTUIIHE 3MilllyBaHHA B KIITMHHOMY KOHTeKCTi. Of-
Hak aHi Caprinl, ani inimi napraepu G3BP1 He MoI/IM KOMIIEHCYBATy BTPATy MM Jie/lellifiHMM BapiaHTOM 3/JaTHOCTI /10
sanydenns MPHK. HocnmipkeHHs in vitro MiATBepAWIM 3HIDKEHHs 3B’SA3yBaHHS HYKJIETHOBMX KUC/IOT BapiaHTOM
G3BP1-AIDR2 Ta mokasany, mo Caprinl He KoMIleHCye BTpaTy 1ji€i 3jaTHOCTi. OTpMMaHi jaHi CBifl4aTh, 1110 IOPYyLIEH-
Hs1 3anydenHss MPHK He symoB/eHe 3MiHOI KOMIIapTMeHTasIi3allil, a BifoOpaxkae BHYTpIllHIil AedeKT, 0B’ A3aHMit
i3 Brparor IDR2. Bucnoexu. Hamti pesynbraTtit ;eMOHCTPYIOTD, o IDR2 Bifirpae kputnuny, Henpsamy ponb y G3BP1-
onocepenkosaHomy 3anydenni MPHK, migTpumyroun xondopmauito 6i1Ka, 35aTHY f0 eeKTUBHOTO 3B sI3yBaHHS
3 MPHK. JocnimxeHHa mifKpecnoe BaKIMBICTb BHYTPILIHbO HEBIOPASKOBAHMX JIIIAHOK Y PerynAlii B3aeMopii
3 MPHK uepes xoHdopmauiitai Ta cTpykTypHi edexrn, a He depes OesnocepenHe 38’ s3yBannsa 3 PHK, i Hajjae HOBI
VABJICHHsI IIPO MOJIEKY/IAPHI MIPUHIINIIN, 1110 JIeXKaTh B OCHOBI (POPMYBAHHS CTPECOBUX TPAHYIL

Kntouoei cnosa: MPHK-38’sa3yBanbHi 6inku, G3BP1, Caprinl, 6i10k-6inkoBi B3aemopii, 6inok-MPHK B3aemopii.
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