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Y G0/IbLIMHCTBA UCCIIEIOBAHHBIX OPraHU3MOB IKCIIPECCUsI TEHOB CBSI3aHa C PSIIOM 3BOJIIOLIMOHHBIX OCO-
OEHHOCTEN, OTHOCSIIMXCS K 6€JTOKKOAUPYIOIIMM IOCJIET0BAaTEIbHOCTAM. B yacTHOCTH, 3KCIIpEeCCHsi TEHOB
MOJIOXKUTEIBHO KOPPEIUPYET CO CpeHeN MHTEHCUBHOCTbBIO OTPULIATESIBHOTO OTOOpA U BIMSIET HA UCITOJIb-
30BaHMe KomoHOB. Hamu n3ydyeHa cBsI3b MeXAy 3KCIIpeccueil reHOB M MaTTepHaMy OTOOpa y ABYX BUIOB
PECHUYHBIX MpocTeiinx pona Euplotes. Mbl 00HapyXuiu, YTO Ha UCTIOJIb30BaHUE KOJOHOB BIIUSIET IKC-
Tpeccusi FTEHOB B 3TUX OpraHW3Max, 4YTO yKa3blBaeT Ha JOMOJIHUTEIbHBIE BOTIOLIMOHHBIE OTPAaHUYEHNUS Ha
BO3HUKHOBEHUE MyTalIMii B CUJIbHO 9KCIIPECCUPYEMBIX T€HAaX 110 CPABHEHMUIO C TeHAMU, 9KCIIPECCUPYEMBI-
MU C MEHBIIIEN CKOPOCTHIO. B TO e Bpemsl, Ha ypOBHE CHHOHUMUWYHBIX 1 HECUHOHUMUWYHBIX 3aMEH Mbl Ha-
Oonaem OoJiee CUJIbHOE OTpaHUYEHME Ha TeHbl, 9KCIIpeccupyeMble ¢ 60Jiee HU3KOI CKOPOCThIO, IO CpaB-
HEHUIO C TeHaMU ¢ 6oJiee BBICOKO CKOPOCTBIO aKcTpeccuu. Halle nccnegoBanue 1onoinHSeT TUMCKYCCHUIO
00 00IIMX 3aKOHOMEPHOCTSIX BOJIOIUU U CTABUT HOBbIE BOTIPOCHI O MEXaHU3Max KOHTPOJISI SKCIIPECCUN
T€HOB Y UH(Y30pUid.

KiroueBble cjioBa: 3KCIpeccHsi TEHOB, OTpULIATEIbHBIN OTOOp, MHGY30pMU, PECHUYHBIE MpOoCTeilliue,
Fuplotes, 3Bomonus 6eJTOKKOANPYIOIINX MTOCIeI0BaTeIbHOCTe !
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Unusual Dependence between Gene Expression and Negative Selection in Euplotes

M. A. Moldovan® * and S. A. Gaydukova?
Skolkovo Institute of Science and Technology, Moscow, 121205 Russia
2Faculty of Bioengineering and Bioinformatics, Lomonosov Moscow State University, Moscow, 199911 Russia
*e-mail: mika.moldovan @gmail.com

In most of the studied organisms, gene expression is associated with a number of evolutionary features per-
taining to the protein-coding sequences. In particular, gene expression positively correlates with the aver-
age intensity of negative selection and influences codon usage. Here, we study the connection between
gene expression and selection patterns in two species of ciliate protists of the genus Euplotes. We find that
codon usage is influenced by gene expression in these organisms, pointing at additional evolutionary con-
straints on mutations in heavily expressed genes relative to the genes expressed at lower rates. At the same
time, at the level of synonymous vs. non-synonymous substitutions we observe a stronger constraint on the
genes expressed at lower rates relative to those with higher rates of expression. Our study adds to the dis-
cussion about the general evolutionary patterns and opens new questions about the mechanisms of control
of gene expression in ciliates.

Keywords: gene expression, negative selection, infusoria, ciliates, Euplotes, coding constraint
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