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Momusayus u yenv. CtpykTypHOE cxoactBo, mpucyinee PHK-monumepasam (Pols)
OakTepui, apxel U 9YKapHoT, OTPaKaeT 00IIee MPOUCXOKACHUE CHCTEM TPAHCKPHUITLIUH
y Bcex opranm3moB Ha 3emuie [1]. TATA-cBsspBaromuii 6enok (TBP) sBisercs
KoMIoHeHToM o0mux (akxtopoB Tparckpurimn (GTFS) y Bcex tpex JJHK-3aBucuMBbIX
PHK-monumepas sykapuoT, apxed HCIHOJB3YIOT €ro opToior. Panee, mpu aHammse
0a3aJbHBIX MPOMOTOPOB T'€HOB, TpaHCkpuOupyembix POl Il, Hamu Obuta oOHapyxeHa
XapakTepHas ~ CHHTYJISIpHas  o0JlacTh, OTBEYaroIlass 3a  HEMOCPEACTBEHHOE
B3aumMoseiictere ¢ 6enkom TBP [2-4]. Tlenpio manHOH paboOThI ObLIO OOHAPYKEHHE
AHAJIOTUYHBIX CHHTYJISIPHBIX 00JacTei, OTBEHYAIOIIUX 3a PEryJSHUI0 TPAHCKPUIINN
reHoB TPHK y apxeil, npokapuoT u 3yKapuoT.

Memoowr u aneopummul: BplIM TpOaHANM3UPOBAaHBI TEKCTOBBIE W CTPYKTYPHBIE
XapaKkTepucTUKu (pparMeHToB TeHOMOB, cojepxkammx rersl TPHK m ux upstream-
obacreii s mabopos renoB TPHK mpencrasureneii apxeii: M. barkeri str. Fusaro
(63 rena TPHK), H. volcanii DS2 (53 rena TPHK), npokapwuot: E. coli str. K-12 substr.
MG1655 (89 renos TPHK), B. subtilis subsp. subtilis str. 168 (86 rermos TPHK) u Hu3mmmx
OJTHOKJICTOUHBIX dykapuoT S. pombe 972h- (171 ren TPHK). AmnanusupoBaiu
MOCJIEI0BATEILHOCTH YYaCTKOB, PACIOJIOKEHHbIX B mo3umusx or —50 mo +30 m.H.
OTHOCHUTENBFHO CTapTa TpaHCKpUNuuy, 1 B mo3uuusax ot N-60 o N, rae N — koopaunata
nocienHero Hykineotuna rena TPHK. IMomydeHsl mpoduiau 4acToT BCTpEUaeMOCTH
HYKJICOTHJIOB, UX JIOTO-TIPE/ICTABIICHHS, a TaKKe MPOMUIH CTPYKTYpPHBIX M (PU3HKO-
XMUMUYECKHUX CBOWCTB.

Pezynomamui: Y Bcex WCCIEIOBaHHBIX OpPraHU3MOB ObUIM OOHApYKEHBI JIBE
CUHTYJISIpHBIE OOJIACTH, PACTONIOKEHHBIE BHYTPH IeHOB. VX KOOpIMHATHI OTBEYAIOT
pacronioxeHnto 60kcoB A 1 B. AHan3 NepBUYHON CTPYKTYPHI BBISIBUII ONIPEICIICHHbIE
orinnuus vactor Berpeyaemoctd G:C m AT map, xapakTep KOTOPBIX IIO3BOJISIET
OTIpEeJIeNIUTh JIOMEH, K KOTOPOMY OTHOCHUTCS KOHKPETHBIH opraHu3Mm. Ha mpodmuisax
CTPYKTYPHBIX IIapaMEeTpPOB OJHOKJIETOYHBIX JyKapuoT S. pombe 972h- 3amerHo
HEKOTOpOE CHW)KEHHE JKECTKOCTH JBOWHOW chupanu K u3MeHeHusM yria Roll nHa
ygacTke OT —28 10 —36 H.I., 9YTO MOXET CBHJAETEILCTBOBATH O 0oJiee HU3KUX
SHEPreTUYECKUX 3aTpaTax Ha CTpyKTypHble nepectpoiiku JIHK npu B3anMoaeiicTeuu ¢
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6enxom TBP umenHo B 31oii nozunun. Takoro s¢dexra Ha NpoPUIIX NpeACTaBUTENICH
apxeil 1 MPOKapHOT Mbl HE OOHAPYKIITH.

Bu1600bi: TekcTOBBIE U CTPYKTYpHBIE TTapaMeTphl 1BoitHOM crimpanmu JJHK ¢parmentos
HYKJICOTHIHBIX TocienoBarensHocTelt renoB TPHK 1 nmpuMbikarommx Kk HUM oOnacteit
BBIIIE cTapTa TpaHckpumnimu (10 —50 H.1.) u3 reHomoB apxeit (M. barkeri str. Fusaro u
H. volcanii DS2), mpokapuor (E. coli str. K-12 substr. MG1655 u B. subtilis subsp.
subtilis str. 168) u musmmx sykapuor (S. pombe 972h-) cBuaeTeIbCTBYET O MPUCYTCTBHU
IBYX CHHTYISIpHBIX obnacted BHyTpu reHoB TPHK. Wx Hykneotuansle
MOCJIEI0BATEIFHOCTH Y MPEICTaBUTENEH TPeX JOMEHOB OTJIMYAIOTCS HE3HAYUTEIBHO.
Oco0eHHOCTH TPOCTPAHCTBEHHOW CTPYKTYphI aBoiHou cnmpanu JJHK Brrme crapra
TPaHCKPHIIIMK B TCHOMAaX MPEICTaBUTENS dyKaproT S. pombe 972h-, cBunerenscrByer
0 BO3MOXHOCTU HM30HMpaTeNLHOTO CBsi3biBaHUs Ociika TBP Ha ydactke or —28 10
—36 H.II., KOTOPbIi MO>KHO Ha3BaTh | ATA-00KCOM.

Quuancuposanue: VccneaoBaHue NOANEP)KAHO TPAHTOM PoOCCHICKOr0 Hay4HOIO
¢donga Ne 24-24-00563 Ha Temy «Pa3paboTka HuQpoBbIX 00pa30BaTEIbHBIX MPOTPAMM
B OMOMEIHIIMHEY.
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Motivation and Aim: The structural similarity shared by RNA polymerases (Pols) of
bacteria, archaea, and eukaryotes reflects the common origin of transcription systems in
all organisms on Earth [1]. TATA binding protein (TBP) is a component of common
transcription factors (GTFs) in all three DNA-dependent RNA polymerases of
eukaryotes, and archaea use its ortholog. Previously, when analysing the basal promoters
of genes transcribed by Pol I, we discovered a characteristic singular region responsible
for direct interaction with the TBP protein [2—4]. The goal of this work was to discover
similar singular regions responsible for the regulation of tRNA gene transcription in
archaea, prokaryotes, and eukaryotes.

Methods and Algorithms: The textual and structural characteristics of genome fragments
containing tRNA genes and their upstream regions were analyzed for tRNA gene sets of
archaeal representatives: M. barkeri str. Fusaro (63 tRNA genes), H. volcanii DS2
(53 tRNA genes), prokaryotes: E. coli str. K-12 substr. MG1655 (89 tRNA genes),
B. subtilis subsp. subtilis str. 168 (86 tRNA genes) and lower unicellular eukaryotes
S. pombe 972h- (171 tRNA genes). The sequences of regions located at positions from
—50 bp were analyzed up to +30 bp relative to the start of transcription, and in positions
from N-60 to N, where N is the coordinate of the last nucleotide of the tRNA gene.
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Frequency profiles of mononucleotides, their logo representations, as well as profiles of
structural and physicochemical properties were obtained.

Results: In all organisms studied, two singular regions located inside genes were
discovered. Their coordinates correspond to the location of boxes A and B. Analysis of
the primary structure revealed certain differences in the frequencies of occurrence of
G:C and A:T pairs, the nature of which makes it possible to determine the domain to
which a particular organism belongs. Profiles of structural parameters of unicellular
eukaryotes S. pombe 972h-, show a slight decrease in the rigidity of the double helix in
response to changes of the Roll angle in the region from —28 to —36 bp, which may
indicate lower energy costs for structural rearrangements of DNA when interacting with
TBP protein in this particular position. We did not find such an effect on the profiles of
representatives of archaea and prokaryotes.

Conclusion: Textual and structural parameters of the DNA double helix of fragments of
nucleotide sequences of tRNA genes and their upstream regions from the genomes of
archaea (M. barkeri str. Fusaro and H. volcanii DS2), prokaryotes (E. coli str. K-12
substr. MG1655 and B. subtilis subsp. subtilis str. 168) and lower eukaryotes (S. pombe
972h-) indicates the presence of two singular regions within tRNA genes. Their
nucleotide sequences differ slightly among representatives of the three domains.
Features of the spatial structure of the double helix above the start of transcription in
eukaryotes (S. pombe 972h-) indicate the possibility of selective binding of the TBP
protein in the region from —28 to —36 bp, which can be called the TATA box.
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