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KunkodaszHoe pazaeneHue 6eJIKOB MPOUCXOIUT B psifie OMOJIOTUUYECKUX MPOLIECCOB, TAKUX KaK PeryJIsiLius
TPaHCKPUMLNU, TIpoliecCUHT U co3peBaHne PHK. Sm-nono6HsbIit 6enok 4 (LSM4) yyacTByeT BO MHOXe-
CTBe IIpolieccoB, BKitovas craiicunr npe-MPHK u c6opky P-tenew. Ilepen mpoBeaeHueM uccienoBaHUM
o ydactuio LSM4 B pasgeneHnu IByX XKUAKKUX (a3 B Xoe IpolieccuHra mwin co3peBanus PHK Heobxomm-
MO CHadajia 0OHapYXUTh 3TY CITOCOOHOCTL Oenika LSM4 B cucteMe in vitro. ITna3zMuny, sKCIpecCUpyoIyo
oemok mCherry-LSM4, nonxydanu Ha ocHoBe BekTopa pET30a 1 ucrnonbp3oBanu miIs BeIOEIeHUs Oelika
mCherry-LSM4 u3 npokapuoTuueckux kKietok (Escherichia coli mramm BL21). Benok mCherry-LSM4
OYMILIAIM C UCIIOJIb30BaHUeM addpuHHOM Xxpomatorpaduu Ha Ni-NTA-arapo3se, a 3aTeM KMIKOCTHOMN Xpo-
maTtorpacdum 6sictporo paspenreHus (FPLC). IlIupokononbHyio hiryopecieHTHYI0 MUKpockomnuio Delta-
Vision ucrnoab30Bau IS HAOMIOASHUS 3a IMHAMWUYECKUM pasaeiieHueM (a3 XKUIKOCTb—KUIKOCTh B ITpe-
napartax 6enka LSM4 in vitro. B xone aHanu3a cTpykTyphl 6enka LSM4 ¢ momomnibsio 6a3er naHHbIX Predictor
of Natural Disordered Regions ycraHoBieHo, 4To ero C-KOHEIl COIEePKUT TOMEH HU3KOM ciioxkHOoCcTU. U3
E. coli nony4eH o4yuIlIEeHHBIN TIpernapatT nojaHopa3mepHoro 6einka LSM4 yenoseka. [TokazaHo, yuto LSM4
yesioBeKa 00ecrieunBaeT 3aBUCUMOE OT KOHILIEHTpALIMU pasaesieHue (a3 KUuIKoCTb—XUIKOCTD in Vitro B Oy-
(depe ¢ kpayauHr-areHtamu. Colu B BBICOKOM KOHLUEHTpauu 1 1,6-rekcananon 6;10kupyor LSM4-unmy-
LIMpOBAaHHOE pasjesieHue ABYX Xuakux dai3. Kpome Toro, in vitro Habnogaercsl civsiHue Karelb Oejika
LSM4. ITonydyeHHbIe pe3yabTaThl CBUAETEIBCTBYIOT O TOM, YTO MOJTHOpa3MepHbIii 6e1ok LSM4 yenoBeka
o0JagaeT CrocoOHOCThIO OOPAa30BBIBATH KMAKWE BKIIIOUEHMS U BBI3bIBATH pasieieHue ¢as Xuji-
KOCTb—XUJIKOCTb in Vitro.

KiroueBble ciioBa: pasneneHue a3 KUIKOCTb—KUAKOCTb, SmM-Tom00HbIN 6eJ10K 4, )XKUIKOCTHAsI 3KCIIpecc-
Xpomartorpadus 0eJIKOB, OUMCTKa OeIKOB, 0MoDU3NIeCKUl IPOIIeCcC
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Phase Separation of Purified Human LSM4 Protein
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Liquid—liquid phase separation of proteins occur in a number of biological processes, such as regulation of
transcription, processing, and RNA maturation. Sm-like protein 4 (LSM4) is involved in multiple processes,
including pre-mRNA splicing and P-bodies assembly. Before investigating the involvement of LSM4 in the
separation of the two liquid phases during RNA processing or maturation, the separation of the liquid phases in
an in vitro preparation of LSM4 protein should be first be detected. The mCherry-LSM4 plasmid was derived
from pET30a and used to isolate mCherry-LSM4 protein from prokaryotic cells (Escherichia coli strain BL21).
The mCherry-LSM4 protein was purified using Ni-NTA resin. The protein was further purified by fast pro-
tein liquid chromatography. Delta-Vision wide-field fluorescence microscopy was used to observe the dy-
namic liquid—liquid phase separation of the LSM4 protein in vitro. Analysis of the LSM4 protein structure
using the Predictor of Natural Disordered Regions database revealed that its C-terminus contains a low com-
plexity domain. A purified preparation of full-length human LSM4 protein was obtained from E. co/i. Human
LSM4 was shown to provide concentration-dependent separation of liquid—liquid phases in vitro in buffer
with crowding reagents. Salts in high concentration and 1,6-hexanediol block the LSM4-induced separation
of the two liquid phases. In addition, in vitro fusion of LSM4 protein droplets is observed. These results indi-
cate that the full-length human LSM4 protein has the ability to form liquid inclusions and induce liquid—lig-
uid phase separation in vitro.

Keywords: liquid—liquid phase separation, Sm-like protein 4, fast protein liquid chromatography, protein pu-
rification, biophysical process
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