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KunkodaszHoe pasnesieHre 6€JIKOB IIPOUCXOIUT B psiie OMOJIOTMYECKUX MTPOIIECCOB, TAKUX KaK PETYIISIIUS
TPaHCKPUMLNU, TIpolleccUHT U co3peBanne PHK. Sm-nono6HsbIit 6enok 4 (LSM4) yuyacTByeT BO MHOXe-
CTBe IIpolieccoB, BKitovas criaiicunr npe-MPHK u c6opky P-tenew. Ilepen mpoBeaeHueM nccienoBaHUM
o ygactuio LSM4 B pasgeneHnu OIByX KUAKKX (a3 B Xoe IpolieccuHra mwix co3peBanus PHK Heooxomm-
MO CHadajia 0OHapYXUTh 3TY CITOCOOHOCTL 6enka LSM4 B cucteMe in vitro. ITna3zMuny, 3KCIpecCUpyIOIIyo
o6emok mCherry-LSM4, nonxydanu Ha ocHoBe BekTopa pET30a 1 mcrmonbp3oBanu i BeIOEICHUs Oelika
mCherry-LSM4 u3 npokapuoTuyeckux kKietok (Escherichia coli mramm BL21). Benok mCherry-LSM4
OYMIIAIM C UCIIOJIb3oBaHUeM addpuHHOIM Xpomarorpaduu Ha Ni-NTA-arapo3se, a 3aTeM KMIKOCTHOM XpO-
matorpadum 6sictporo paspeiieHus (FPLC). [lupokormnoibHy10 (iyopeclieHTHYI0 MUKpocKomuio Delta-
Vision ucnonab30Bau 1JIs HAOMIOASHUS 3a IMHAMWYECKUM pasaeiieHueM (a3 XKUIKOCTb—KUIKOCTh B ITpe-
napartax 6enka LSM4 in vitro. B xone ananu3a cTpykTyphl 6enka LSM4 ¢ momomnibsio 6a3el naHHBIX Predictor
of Natural Disordered Regions ycraHoBieHo, 4To ero C-KOHEIl COIePKUT JOMEH HU3KOM clioxkHocTh. M3
E. coli nony4eH o4yuIlEHHBIN TIpeTiapaT nojaHopa3mepHoro 6einka LSM4 yenoseka. [Tokazano, yuto LSM4
yeJsioBeKa o0ecrieunBaeT 3aBUCUMOE OT KOHILIEHTpALIMU pasaesieHue (a3 KUuIKoCTb—XUIKOCTD in Vitro B Oy-
depe ¢ kpayaunHr-arentamu. Colnu B BBICOKOM KOHLUEHTpauu 1 1,6-rekcananon 6;10kupyor LSM4-unmy-
LIMPOBaHHOE pasiesieHrue OBYX XKUAKUX ¢da3. Kpome Toro, in vitro HabmomaeTcs CIMSTHUE Karlelb OeJka
LSM4. TTosydeHHBIE pe3yIbTaThl CBUIETEIBbCTBYIOT O TOM, YTO ITOJTHOpa3MepHblii 6esiok LSM4 yenoBeka
oGamaeT CIOCOOHOCTBIO OOpPa30BBIBATH KUAKHWE BKIIOUCHUS W BBI3BIBATH pasneneHue dasz Kumi-
KOCTb—XUJKOCTb in Vitro.

Kiouesble ciioBa: pasneneHue ¢as XKUIKOCTb—XKUIKOCTh, SM-TI0I00HKIM 610K 4, JKUITKOCTHAs 9KCIIpecc-
xpomartorpadus 0eJIKOB, OUMCTKa 0€IKOB, 01M0DU3nIeCKUIA IIPOILEeCC
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Phase Separation of Purified Human LSM4 Protein

H. Li', Y. Ju?, W. W. Liu!, Y. Y. Ma3, H. Ye* *, and N. Li> **

!Health Care Office, Service Bureau of The General Administration of Affairs, The Central Military Commission,
Beijing, 100034 China

2Department of Obstetrics and Gynecology, The Seventh Medical Center of Chinese People’s Liberation Army General Hospital,
Beijing, 100071 China

3 Department of Minimally Invasive Gynecologic Center, Beijing Obstetrics and Gynecology Hospital, Capital Medical University,
Beijing Maternal and Child Health Care Hospital, Beijing, 100006 China

*e-mail: yehong@ccmu.edu.cn
**e-mail: linaog@126.com

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—liq-
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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