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L-MOLKERN SOFTWARE FOR CAPTURING POLARIZATION EFFECTS IN FREE
ENERGY CALCULATIONS

Fomin E.S., Alemasov N.A.

Institute Cytology & Genetics SB RAS,

av. Lavrentiev, 10, Novosibirsk, Russia

We present a program, L-MOLKERN, for free energy difference calculations of single point muta-
tions of proteins by the “alchemical” A-dynamics. To include polarization effects and thus to increase
the accuracy of calculations for mutations involving charged amino acid residues we have developed
a new method, NET-Q, which is based on the equilibration principle of electronegativity.

For two single point mutations of barnase protein (PDBID: 1A2P), one of which is electrostati-
cally neutral (A32G) and the other is charged (R72G), we calculated free energies differences by
the L-MOLKERN. For the neutral mutation A32G, the free energy difference obtained is equal to
AG=37.6 kJ/mol that is consistent, within the accuracy + 4 kJ/mol of the AMBER force field, with the
value of 36.1 kJ/mol obtained in [1]. As for the charged R72G mutation, our result AAG=19.8 kJ/mol
is much closer to the experimental value AAGexp=10.45 kJ/mol [2] than that of AAGcalc=57.67 kJ/
mol calculated without polarization effects in [1].

Thus, inclusion of polarization effects in free energy calculations provides a better agreement
between calculated and experimental values for single point mutations involving charged amino acid
residues. A detailed description of the methods used and calculation parameters was published in our
previous paper [3].

[1] Seeliger D., de Groot B.L.Biophysical Journal. 2010. V. 98. No 10. P. 2309-2316.

[2] Kumar M.D., Bava K.A., et all. Nucleic Acids Res. 2006. V. 34. P. D204-D206.

[3] Fomin E.S., Alemasov N.A.Russian Journal of Genetics: Applied Research, 2012, Vol. 2, No.
6, pp. 453-461.

CEMENCTBA IVIACTOMHBIX BEJIKOB 3EJIEHBIX BOJOPOCJIENA U PACTEHUI
JIrooenxnii B.A., CeqinBepctoB A.B., 3BepkoB O.A.

Hncmumym npobnem nepeoauu ungopmayuu um. A.A. Xapxesuua PAH

127994, 2. Mockea, I'CII-4, Bonvwoti Kapemnwuii nepeynok, 19, cmp. 1

[Tomyuena mpUHIKUITHATLHO HOBAsl OOIIMpPHAsS 0a3a JaHHBIX, ONMUCHIBAIOMIAs CEMEHUCTBA POJICTBEH-
HBIX TUTACTOMHBIX OE€JKOB M3 paHO OTAEHMBINMXCS BeTBel Viridiplantae u BHIIOB ¢ POJACTBEHHBIMH
MJIaCTUAAMH, TIOJYYCHHBIMU B pe3ylibTaTe BTOpUYHOTO 3HIocumOuosa: Euglena gracilis, E. longa
(3 otnena Euglenozoa) u Bigelowiella natans (u3 rpynmnsl Rhizaria). [lnst aToro paspaboran opuru-
HaJIbHBIA aJITOPUTM KJIaCTepHU3aINH, aJIeKBaTHBIN 3aade. baza JaHHBIX BMECTE C allTOPUTMOM TTOHUC-
Ka KJIacTepoB Mo (uiioreHeTuueckomy npoduito 6enka (u apyrumMu GyHKIHUSIMU MTOMCKA U aHAJIN3a)
JTOCTyIHEI TI0 anpecy http://lab6.iitp.ru/ppc/viridiplantae/. Knacrepuszanus oxsarsiBaeT 3107 Genkos,
U3 KOTOPBIX copmupoBaHbl 204 OZHOIIEMEHTHBIX KiacTepa u 173 kiacTepa, BKIOYAKOIUX Ooyee
oxHoTO Oenka; cpenu HUX 103 comeprkar He Oosiee 0THOTO OenKa U3 KaK0TO BUAa, 67 comepikar napsl
OEJIKOB M3 OJHOTO M TOTO € BUJA, TPH KJacTepa COJEPIKUT IO TPU OEJIKa U3 OJIHOTO U TOTO JK€ BHJIA.
ba3a nmaHHBIX MO3BOJIMIIA CHENATh PSJl CYIMIECTBEHHO HOBBIX OMOJIOTHMYECKHX BBIBOJOB. B ToMm ymc-
Je, Ha e OCHOBE HalIcHbl ceMeicTBa OCNKOB, crienu(UUHbIE IS Y3KUX TAaKCOHOMHYECKUX TPYIII.
Hampumep, niist Chaetophorales nmeeTcst poBHO OIHO TaKO€ CEMEMCTBO, BEPOSITHO, CBA3aHHBIX C JIeIe-
HUEM IUIACTHL; IS IPYTHX TAKCOHOMUYECKUX TPy TOTo ke ypoBHs u3 Chlorophyta Takux cemencTs
HE HaliJIeHO. DTO MOKA3bIBACT 3HAYUTEILHYIO OJIM30CTh IUIACTOMOB BHYTpH 3TOM rpymmbl Chlorophyta
M0 CPABHEHHIO C KpaCHBIMH BOiopocisiMu. J{pyroii mpumep. Beero 29 cemelicTB O€IKOB UMEIOT Mpe-
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craButeneid B oboux Bunax E. longa u E. gracilis, 16 cemeiicTB conepxar 6enok u3 E. longa, Ho He
coxepxkat Oenka u3 E. gracilis, a 38 cemelicTB conepxkar 6enok u3 E. gracilis, Ho He comepxkaT Oenka
u3 E. longa. Hanbonee wacto 6enku miacroma E. longa, orcyTcTBytomue B E. gracilis, umetor romo-
noru y Bogopocieit Chlorella vulgaris u Leptosira terrestris u3 kimacca Trebouxiophyceae. Otcrona
MOKHO 3aKJIIOUHTh, 4TO JoHOpoM Iutactua y E. longa u E. gracilis cmyxuTt knace Trebouxiophyceae.
DTO CcOTnacyeTcsi C BBICOKOM 4acTOTOM BXOXKJIEHUS BOAOPOCIEH UMEHHO 3TOTO KJlacca B COCTAaB CUM-
OMOTHYECKUX COOOIECTB, BKIOUAs JUIIAaHHUKH U HEKOTOPbIE IpOCTeHIIne.

PROTEIN FAMILIES IN PLASTOMES OF PLANTS AND GREEN ALGAE
Luybetsky V.A., Seliverstov A.V., Zverkov O.A.

Institute for Information Transmission Problems, Russian Academy of Sciences
Bolshoy Karetniy lane 19/1, 127994 Moscow, Russia

An representative database is constructed that contains protein families from early diverging
Viridiplantae and lineages that acquired related plastids through endosymbiosis, Euglena gracilis, E.
longa (Euglenozoa), and Bigelowiella natans (Rhizaria). The database is built with an originally de-
veloped clustering algorithm. The database and the algorithm that implements clustering along a pro-
tein phylogenetic profile and other search and analytic functionality are available at http://lab6.iitp.ru/
ppc/viridiplantae. The total of 3107 proteins are clustered in 204 singlet and 173 non-singlet clusters;
103 clusters do not contain paralogs from the same species, 67 contain pairs of paralogs, and three
clusters contain three paralogs. Analysis of the database enabled some essential biological inferences.
Thus, we identified protein families specific for narrow taxonomic lineages. E.g., the Chaetophorales
contain a single such family probably involved in the plastid division, while none was identified in
other chlorophyte lineages of similar rank. This observation suggests the phylogenetic relatedness of
plastids in Chlorophyta compared to those in red algae. Only 29 families occur in plastomes of both
E. longa and E. gracilis, 16 are restricted to E. longa, 38 — to E. gracilis. The majority of protein
families common for E. longa and E. gracilis, and families restricted to E. longa have homologs in
the algae Chlorella vulgaris and Leptosira terrestris from the class Trebouxiophyceae. Most families
restricted to E. gracilis are highly conserved. This observation suggests that the Trebouxiophyceae
are evolutionary donors of plastids in E. longa and E. gracilis, which is in concordance with a wide
occurrence of this taxonomic lineage of algae in various symbiotic communities, including lichens
and some protists.

KOPPEJIAIIMSI CBOMCTB NEPBUYHOM CTPYKTYPHI IPOMOTOPHBIX OBJIACTEHN U
KOJIUPYIOIINX YACTEW TEHOB HEKOTOPBIX OJTHOKJIETOUYHBIX OPTAHU3MOB
Maryumkun FO.I, Opaos F0.JL., JIuxomsaii B.A., JleBuukuii B.I..

HUncmumym yumonoauu u cenemurxu CO PAH,

630090, Hosocubupck, np. Jlaspenmuvesa 10

B pabore [1] 6bu1 ipenniokeH uHAEKC 3G dekTuBHOCTH AMoHTanuu TpaHciasnuu (Elongation ef-
ficiency index — EEI), mo3Bonsomuii aJekBaTHO OLEHUBATh 3(PPEKTUBHOCTh IKCIPECCHUU T'CHOB
B OJIHOKJIETOYHBIX OpPraHM3Max Ha OCHOBE HYKJIEOTHJHOI'O KOHTEKCTa KOAMPYIOUIEH 4acTH T'€HOB.
Mps1 npoananu3upoBanu cBsi3b Mexay EEI u nmpoduiiem popMupoBaHus HyKI€OCOM B MIPOMOTOPHBIX
pailioHax Ha BbIOOpKE T'€HOB JBYX BHJOB Jpoxckeil. Teoperuueckue oneHKH moTeHuasa GopMHupo-
BaHus HykieocoM (NFP) Obutu monmydeHsl ¢ moMoIIbio MeToaa Recon. DkciepuMeHTanbHas OleHKa
PacIoyIoKeHHsI HyKJIeoCOM Oblila MOoJy4eHa U3 JaHHBIX [0 BBICOKOIPOU3BOAUTEIBHOMY CEKBEHHPO-
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