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Aim. B. mori nuclear polyhedrosis virus (NPV) codes two very late genes — polyhedrin (ph) and pl0.
Search for miRs genes in these regions is of interest because the polyhedra, formed at the very late stage of
the virus development, include small RNA of 50—60 nt. The present work was aimed at search for potential
precursors of miR transcribed from the late promoter element RTAAG and the TATA promoter elements
located in the ph and pl0 genes regions. Methods. The search was performed using the bioinformatic
programs for miR prediction: MiPred, miRNA SVM, Micropoces- sor SVM, and RNAfold. Results. It has
been predicted that the re- gion of ph gene encodes two predicted miRs (bmoNPV-miR-1ph,
bmoNPV-miR-2ph) and one predicted potential (C) precursor bmoNPV- pre-miR-1Cph, which is not a
Dicer substrate. The region containing pl0 gene encodes one predicted miR — bmoNPV-miR- 3pl0.
Conclusions. A possibility of regulation of the genes orf 1629 and p74 expression by the predicted miRs,
located in the same regions of a complementary chain, is assumed.

Keywords: nuclear polyhedrosis virus, Bombyx mori, microRNA, bioinformatic method, prediction.

Introduction. MicroRNA (miRs) are among three
most prevailing classes of small non-coding RNAs of
20-30 nucleotides (miRNAs, siRNAs, piRNAs),
initiating RNA-interfering. miRs are bioregulators of
gene expression in eukaryotic cells. The biogenesis,
functioning, = biochemical = and  bioinformatic
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approaches to miRs study, their participation in the
regulation of various cell processes as well as their
relation to some pathology have been previously
described in [1]. siRNA, piRNA, and other small
non-coding RNA are described in [2]. Besides
eukaryotes, miRs are also revealed in viruses, in
particular, in large DNA-containing ones [3]. Among
RNA-containing viruses miRs were found in human
immunodeficiency virus [4, 5]. However, little is
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known about miRs role in the virus—cell interrelations.
A few experimental articles and reviews on this
problem have been published [6-8].

Baculoviruses are attributed to the class of large
DNA-containing viruses. Nuclear polyhedrosis viruses
(NPV) are an independent serological group of
baculoviruses, virions of which integrate into the inclu-
sion bodies — polyhedra — at the very late stages of the
virus  development.  Polyhedra-forming protein
(polyhedrin) is the product of one of two very late
genes. The second gene, p10, encodes protein p10. The
expression of both genes is initiated by the late pro-
moter elements — A/G/T/ TAAG [9].

Search for miR precursors (pre-miR) in RNAs,
transcribed from two very late promoters of genome of
B. mori NPV is of interest because the polyhedra of B.
mori NPV, formed at the very late stage of the virus de-
velopment, include not only virions, but also small
RNA of 50-60 nucleotides [10]. This allowed us sug-
gest their being pre-miR as these molecules are known
to be of 50 - 100 nucleotides. Predicted pre-miR, in-
cluded into polyhedra, is most likely to be processed
from the very late transcripts and seized by polyhedrin
in the process of polyhedra formation. Both mRNA of
polyhedrin and pl10 are attributed to these very late
transcripts [9]. It is also possible that polyhedra may in-
clude either pre-miRs, processed from other late tran-
scripts, or host pre-miR-let7. The rise of miR-let7 syn-
thesis at the stage of larva transformation into pupa was
observed by the authors of [11]. We used exactly this
stage of the insect development to isolate polyhedra for
their investigation (cocoons, containing dead larvae).
Further biochemical investigation on RNA from poly-
hedra would help clearing out which small RNA is
included into polyhedra.

The current work presents the results of
bioinformatic approach to the search for pre-miRs and
miRs not only in the transcripts, synthesized from the
TAAG-promoter element for two very late proteins,
but also in alternative transcripts (alts), synthesized
from the predicted TATA promoter elements, located
in the ph and p10 genes regions of the B. mori NPV ge-
nome.

Materials and Methods. The nucleotide sequence of
the genome of B. mori NPV was obtained from ICTVdB
Management (2006) 00.006.0.01. Nucleopolyhedrovirus

(ICTVdB — The Universal Virus Database, version 4. Co-
lumbia University, New York, USA (http://www.
ncbi.nlm.nih.gov/ICTVdb/ICTVdB/00.006.0.01.htm).

Among existing programmes for microRNA pre-
diction we selected the ones, the algorithm of which
does not have the criterion of conservatism, since viral
microRNAs are not conservative in contrast to
microRNA of eukaryotes. The secondary structure of
alts (hypothetical primary transcripts - h-pri-miR) was
investigated using RNAfold programmes (http://
rna.tdi.univie.ac.at/cgibin/RNAfold.cgi) [12]. The
programme of predicting and processing pri-miR was
used to search for alternative transcripts of'sls (stem-loop
structure) of 48—150 nt, which are Drosha and Dicer sub-
strates  (https://demol.interagon.com/miRNA/).  Pre-
dicted pre-miR and mature miR were considered as sub-
strates with the score, exceeding the intersection of
curves of sensitivity (Se) and specificity (Sp) — >-0,55
[13]. The hairpins, processed by Drosha, but not pro-
cessed by Dicer, were considered to be candidate (C).

The nucleotide sequences of hairpin structures, re-
vealed in the alternative transcripts, were also studied
using RNAfold programme. The processed hairpins
were considered as sls with the value of free energy
folding of —23.0 kcal/mol [12] or (in terms of kilo-
joules) —96.6 kilojoules/mol. Searching for miR in B.
mori genome using RNAfold programme, Tong et al.
[14] selected the value of free energy “exceeding 105
kilojoules/mol” as a “filter”. The value, accepted by us,
was 100 kilojoules/mol. The search for real and pseudo
pre-miR was performed using miPred programme
(http://www .bioinf.seu.edu.cn/ miRNA/index.html) [15].

The search for mature miR in the predicted pre-miR
was performed using miRscan programme (http://
genes.mit.edu/miRscan/) [16]. The nucleotide se-
quence of the investigated pre-miR was introduced in
miRscan as the first and second sequences.

Results and Discussion. The late transcription in
baculoviruses is initiated by TAAG-promoter element
and terminated by polyT-sequence [9]. It is known that
three polyhedrin transcripts of 1,16; 3,4, and 4,9 thou-
sand b.p. [17] and two p10 transcripts of 0.75 and 2.5
thousand b.p. [18] are synthesized in Autographa
californica NPV. There are no similar data regarding 5.
mori NPV. Since B. mori NPV is a genotypic variant of
A. californica NPV, it is possible to assume the same
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situation for the former. This was our basis for deter-
mining the boundaries of genome regions of B. mori
NPV for the search of miRs. The regions, containing
only two predicted polyhedrin transcripts (1.16 and 3.4
thousand b.p.) and both p10 transcripts, were selected
for the investigation. This selection was conditioned by
the fact that transcripts of 1.16 and 3.4 thousand b.p.
cover gene orf 1629, and the transcript of 2.5 thousand
b.p. — gene p74, located on the complementary chain.
Polyhedrin transcript of 4.9 thousand b.p. was not in-
vestigated since it goes beyond the selected region. The
location of the defined polyhedrin region in the genome
of B. mori NPV is 128298-3404, and that of p10 region
—108411-110961. If A in AUG codon is taken for the
reference point, these regions are —116—3404 (hereinaf-
ter ph) and —86-2565 (hereinafter p10), respectively.
Transcripts of 1.16 and 3.4 thousand b.p. correspond to
transcripts —51-1129ph and —51-3404ph; two pl0
transcripts — to transcripts —71-630p10 and —71—
2565p10.

As shown, the secondary structure of —51-1129ph
transcript contains two stem-loop structures, one of
which (slsph) is processed into the mature miR, and the
other (sls2ph) does not pass the filters of the
programmes, used. The secondary structure of the sec-
ond transcript —51-3404ph contains 12 hairpins, sls1ph
among them. Among the remaining stem-loop struc-
tures, three do not pass the programme filters and eight
are processed only into pre-miRs. Since the figures of
secondary structures are too lengthy, they are not pre-
sented in the current work, while sls characteristics will
be considered further with regard to the discussion of
alternative transcripts. —51-1129ph is likely to translate
into polyhedrin [17].

Therefore, according to our prediction the tran-
script —51-3404ph may be h-pri-miR. A similar situa-
tion is observed for two transcripts of —-86—2565p10 re-
gion. Our data demonstrate that the secondary structure
of a smaller transcript (0.75 thousand b.p.) contains the
only sls1, processed into miR. Besides sls1, a larger
transcript (2,5 thousand b.p.) contains six hairpins,
which are processed in pre-miR, but do not pass the fil-
ters of other programmes. Similar to transcript
—51-3404ph, transcript —71-2565p10 may act as
h-pri-miR.
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Logics of the approach to the search for miR in al-
ternative transcripts are presented below. All the exist-
ing programmes of predicting candidate pre-miR are
based on the search for some stem-loop structures, cor-
responding to specific requirements. In reality pre-miR
hairpins are processed from the primary transcripts —
pri-miR. The search for h-pri-miR among alts is com-
plicated, because promoters, from which pri-miR tran-
scription is initiated, are not determined exactly, though
pri-miRs are known to be transcribed by RNA-poly-
merase [I from TATA-promoters mainly [19]. The tran-
scription of pri-miRs may take place from other se-
quences as well [20]. We decided to start the search for
miRs from the prediction of h-pri-miRs among various
alts. The boundaries of alternative transcripts were de-
termined from predicted promoters TATA to polyT (at
least four T) sequences.

The region —116-3404ph contains six predicted
promoters and 33 polyT-terminating sequences, and the
region —86— 2565pl0 — nine promoters and 19
polyT-sequences. These data were the basis for our in-
vestigation of 148 alts-ph and 114 alts-p10. 148 alts-ph
contain 19 unique sls-ph. Then unique alternative tran-
scripts were selected according to the following princi-
ple: besides the required hairpin, alt, minimal in size,
should contain a minimal number of other hairpins.
Only 11 unique transcripts out of 148 alts-ph contained
all 19 sls-ph, and 16 unique ones out of 114 alts-p10
contained 21 sls-p10. All the results of investigation of
sls characteristics are presented in Tables 1 and 2.

As shown in Table 1, sls3-ph, sls6-ph, sls7-ph,
sls10-ph, sls17-ph, sls19-ph are processed from unique
alt-ph, while other sls-ph — from two or more alt-ph.
Sls1-p10, sls5-p10, sls7-p10, sls9-pl10, sls14-pl0,
sls16-p10, sls18-p10—sls21-p10 are also processed
from unique alt-p10 (Table 2). All alts, containing the
only processed sls, may be considered as candidates for
h-pri-miRs.

The data of Table 1, column 5, demonstrate that 13
sls-ph (sls1-sls6, sls8—sls12, sls16, sls17) are Drosha
substrates, while among 21 sls-p10 (Table 2, column 5)
— 18 (sls1-sls4, sls6—sls13, sls15-sls17, sls19—sls21)
are Drosha substrates. Among 32 selected sls, five
sls-ph (sls1, sls3, sls11, sls12, sls16) and five sls-p10
(sls2, sls7, sls8, sls17, sls19) pass the “real” and
“pseudo” filters (Tables 1 and 2, column 6). Among 10



THE SEARCH FOR microRNA GENES IN THE REGIONS OF ph AND p/0 GENES OF Bombyx mori NPV

Table 1.

The characteristics of stem-loop structures (sls) in alternative transcripts (alt), synthesized from region 128298-3404 of the B. mori

NPV genome encoding mRNA of polyhedrin

Sls Localization in alt Start nuljenffi':i’es Drosha Real kilojoul_fs, Jmol. Dicer

1 -7-683 248 75 -0,421 + 114 -0,52
2 —7-683 538 50 -0,504 - 64 -0,504
3 -51-1272 634 68 0,024 + 87 -0,661
4 744-970 775 67 -0,219 - 65 <-1,0
5 744-970 840 75 -0,239 - 73 <-1,0
6 -51-1003 941 60 -0,33 - 61 <-1,0
7 744-1331 1018 60 -0,88 - 36 <-1,0
8 744-2139 1046 56 -0,204 - 43 <-1,0
9 744-1672 1092 73 -0,218 - 70 -0,992
10 744-1407 1284 57 -0,292 - 58 <-1,0
11 744-1672 1305 74 0,392 + 106 -0,425
12 744-2139 1540 69 -0,158 + 140 <-1,0
13 744-2446 1607 65 HET + 96 Her

14 744-2446 1842 59 -0,729 + 80 <-1,0
15 744-2446 1905 65 -0,711 Pseudo 136 <-1,0
16 744-2446 2080 56 -0,101 Pseudo 71 -0,967
17 1851-2339 2169 50 -0,22 - 63 <-1,0
18 744-2446 2306 90 Het Pseudo 85 Het

19 1851-3107 2724 56 Her - 73 Her

N o t e. Both here and in Table 2 column 1 presents numbers of sls in the order of less proximity to the reference point. Columns 2 and 3
show localization of alt, containing the corresponding sls, with regard to the reference point and the position of the start nucleotide of sls,
respectively. Columns 5 and 8 show the estimation of sls Drosha and Dicer substrates, respectively, in accordance to the programme of
predicting and processing pri-miR [13]; “no” means absence of processing centres in the corresponding sls. In column 6 indications «+» —
«real» hairpin, «—» — hairpin «cannot be real» is in accordance to miPred programme [15]. Column 7 shows the values of free energy of
folding of'sls in accordance to RNAfold programme [12]. The characteristics of sls, which passed the filters of corresponding programmes,

are shown in bold.

selected real and pseudo hairpins, real slsl-ph,
sls11-ph, sls12-ph and sls2-p10 pass the RNAfold filter
(Tables 1 and 2, column 7). Among four selected “real”
and “pseudo” hairpins, three (slsl-ph, slsl1-ph,
sls2-p10) are Dicer substrates. Therefore we accepted
the hairpins, processed from them, as predicted
pre-miR and indicated them as bmo-pre-miR-1ph,
bmo-pre-miR-2ph and bmo-pre-miR-3p10, respec-
tively, and we considered alts, containing them, as pre-

dicted h-pri-miRs (see their location in Tables 1 and 2).
Sls12-ph does not pass Dicer filter. The authors of [13]
consider hairpins that are not Dicer substrates to be can-
didate (C) miRs. Therefore, we indicated sls, passing all
the filters, but for Dicer, as predicted candidate precur-
sors of miRs — pre-miR-1Cph, and alts, containing
them, as corresponding h-pri-miR (see Tables 1 and 2).
Fig. 1 presents secondary structures of three
h-pri-miRs. All three h-pri-miRs contain two sls each.
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Table 2.

The characteristics of stem-loop structures (sls) in alternative transcripts (alt), synthesized from region 108281-110842 of the B. mori

NPV genome encoding mRNA of p10

Sls Tloxanusargs s alt Crapr Hyfn“e“;i’m Drosha Real _E, kJlx/Morts Dicer

1 -86—144 -83 64 -0,316 - 40 <-1,0
2 -30-301 66 65 0,637 + 112 0,009
3 -30-301 214 54 0,054 - 53 <-1,0
4 -30-491 319 76 -0,288 - 52 <-1,0
5 323-1556 326 89 -0,616 - 65 <-1,0
6 -30-491 396 70 0,326 - 70 <-1,0
7 387-611 423 95 -0,35 Pseudo 77 <-1,0
8 323-1405 686 81 -0,426 + 88 <-1,0
9 550-980 742 57 0,093 — 51 -0,529
10 -30-980 808 48 -0,521 - 77 <-1,0
11 323-1405 817 62 -0,142 - 85 0,750
12 -30-980 926 51 -0,477 — 83 <-1,0
13 550-1307 960 47 -0,178 - 83 —-0,943
14 =71-1112 989 65 Her Pseudo 91 Het

15 550-1307 1084 50 0,141 — 60 -0,067
16 1203-1307 1203 105 -0,008 - 131 -0,902
17 323-1405 1222 60 -0,008 Pseudo 88 -0,902
18 1203-1556 1472 81 —-0,793 Pseudo 102 <-1,0
19 1203-1870 1614 58 -0,108 + 84 0,618
20 411-2565 1952 52 -0,024 - 99 <-1,0
21 2233-2565 2364 83 -0,188 — 48 <-1,0

N ote. See Table 1.

Although sls2-ph is Drosha and Dicer substrate, it is not
real, and does not pass the filter of folding free energy
(Table 1). As for sls9-ph and sls3-p10, they are Drosha
substrates, but they do not pass the filters of other
programmes. Therefore, we indicated h-pri-miRs, pre-
sented in Fig. 1 as h-pri-miR-1ph, h-pri-miR-2ph and
h-pri-miR-3p10. Fig. 2 presents the secondary structure
of h-pri-miR-1Cph. Slsl1 is processed to mature
miR-2ph, and sls12 — to candidate pre-miR-1Cph. Fig.
3 demonstrates three sls, processed to mature miRs, and
one sls, processed to candidate pre-miR-C.
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Using the developed programme of predicting virus
miRs (Vir-Mirdb), the authors of [21] revealed 11
pre-miR in the plus-strand of the genome of B. mori
NPV, from which 22 miRs are cut out (one miR from
each shoulder of pre-miR). It is hard to agree to these
data as a mature miR is usually cut out from one
5’-shoulder. Besides, all miRs, predicted by the authors
of [21], contain 26 nucleotides each, while miRscan has
apparently the length of miRs, equal to 21 nucleotides,
which is closer to the length of miRs in vivo. The same
source of the genome nucleotide sequence was used by



THE SEARCH FOR microRNA GENES IN THE REGIONS OF ph AND p/0 GENES OF Bombyx mori NPV

5152

Fig.1 The secondary structures of minimal alternative transcripts,
synthesized from putative TATA-promoter to polyT-sequence,
accepted as hypothetical pri-miRs, containing a minimal number of
stem-loop structures (sls): a - alt-ph - 7-763, accepted as
h-pri-miR-1ph (hereinafter the reference point was AUG-codons of
mRNA of polyhedrin or p10); sis/ is processed to the mature miR; b
- alt-ph 744-1672, accepted as h-pri-miR-2ph (s/s/! is processed to
the mature miR); ¢ - alt-p10 30-301, accepted as h-pri-miR-3p10
(only sls2 is processed to the mature miR)

these authors and us; nevertheless, they have not re-
vealed pre-miR-1ph, pre-miR-2ph and pre-miR-3p10,
predicted by us. However, they found a hairpin, which
suits pre-miR-1Cph, predicted by us. Contrary to their
data, this pre-miR-1Cph is not processed by Dicer as
Table 1 (sls12) demonstrates.

It is noteworthy that while miR-1ph, miR-2ph and
miR-3pl0 are the only representatives among
h-pri-miRs, predicted by us, they are also found in all
investigated alts, containing the regions of their local-
ization. It is possible that predicted mature miRs —
miR-1ph, miR-2ph and miR-3p10 — will also be pres-
ent, and therefore, processed in other unknown real al-
ternative transcripts, synthesized in the cell (not only

from promoters TATA and TAAG to polyT-sequence).
miRs-ph, predicted by us, are completely complemen-
tary to mRNA orf 1629, and miR-3p10 —to mRNA p74.
Therefore, if these miRs exist, they should function
similar to si-RNA. In such case mRNA should split in
the regions, complementary to the predicted miRs.
Since miRs-1ph and miR-3p10 are complementary to
3’-UTR mRNA orf 1629 and p74, respectively, the par-
ticipation of these miRs in the regulation of expression
of genes orf 1629 and p74 t may be assumed.

Similar situation is possible for of A. californica
NPV. As shown in [17], a transcript of 3.2 thousand b.p.
is synthesized from the complementary chain in the re-
gion of 4. californica NPV, containing the polyhedrin
gene. It contains two open reading frames (orf 1629 and
orf 603) and covers the polyhedrin gene. The synthesis
of transcript starts prior to mRNA of polyhedrin and it
vanishes with the appearance of polyhedrin, though its
fragments are still observed.

In 1990 the authors explained this phenomenon by
three reasons: 1) destruction of promoter complexes
from the 3’-end of polyhedrin gene by RNA-polymer-
ase, transcribing polyhedrin; 2) formation of dou-
ble-stranded RNA from polyhedrin mRNA; 3) negative
regulation of promoter orf 1629 by polyhedrin. At that
time they could not assume the participation of
microRNA in this process, as microRNAs were discov-
ered only in the beginning of this century. We assume
the participation of miR, encoded in polyhedrin gene, in
the regulation of synthesis of the transcript, containing
orf 1629 and orf 603. In this case transcript of 3.2 thou-
sand b.p. will be split. We plan further investigation on
the detection of miRs in the region of the genome of
A. californica NPV, containing polyhedrin genes orf
1629 and orf 603.

T. B. Hlupuna, A. A. Bucnosyx, M. T. Fobposckas, D. A. Koznos

ITouck renoB mukpoPHK B ywacTkax renoma, comepikamux aBa

OuYEeHb MO3JHUX TeHA BUPYCa SASPHOT0 NOIUIApo3a Bombyx mori

Pesrome

Lenv. Bupycoi ssoeprozo noausoposa (BAII) B. mori kooupyrom dea
oyenb no30nux eena — ph u pl0. Hnmepec x noucky 2enoe miR 6
IMUX YUACMKAX 2eHOMA 00YCa06Ien meM, YMOo NOAUdIOpbl, 0bpasy-
1owuecs na ouenb no3ouell cmaouy ungexyuu, 6krouaiom 6 ceds ne
moabko eupuoHul, Ho u maryro PHK onunoi 50—-60 nyxaeomuodos.
Lenv nacmoawez2o coobwenus cocmosna 6 noucke miRks ¢ anomep-
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Wy 0 cAox D
TS, slsi2?
T Fig.2 The secondary structure of
slsd 2" g alt-ph  744-2139, accepted as
ng‘?u Usll's'S b “"\fh” h-pri-miR-1Cph (only slsI2 is
& processed to pre-miR-1Cph)
248 l' 66
3 u AL G U CAMA UG joc 1”” CA  ARAC GA
GAAGUU UC UCAAC GGAGCGG GAGUUUT AGUG CAAACU  GUU GGGCUGGAA A
FUVEEE 00 BLEEL Tt [ e UL TEEdr 1l RN
CUUCGA AG AGUUG UUUUGEC  UUCAAAG UceC GUUUGG CAG  UCCGACCUU U
e ¢ o CAGG ug 7ot e GUy 6C
322 130
UUGGACCCGUUUUGUUGAGGA brmoNPV-miR-1ph CAGCCUUUGGACGGUUUGCCC brmoNPV-triR -3p 10
4] c
1305 1340
R I & S Aauuuy G U 3G G G A A C GGU
AC AA ACGUCCGUGAUCA UAGUU UUGAG GAGGUG UGGCGGC GUG UGC  GA GGC
UL LI LT L] o Wtae oLUocue CaC Ade VU UGS
UGCAGGEG AUUAA GGCUU
, Uf 3 A ¢ A A GAU ©  GGU
3 U cCUuUvu u 1608
1378
UCCGCGAUCAAAUUUUUAGUU  bmoNPV-rmiR-2ph brnoNPY pre-miR-1Cph
b d

Fig.3 The secondary structures of sls1-ph (a), slsl1-ph (b), sls2-p10 (c¢), sls12-ph (d) and predicted miRs. The centers of processing by
Drosha to hairpins pre-miR-1ph, pre-miR-2ph, pre-miR-3p10, pre-miR-1Cph are indicated with arrows. The mature miRs, present in

pre-miRs, are shaded.

HAMUGHBIX  MPAHCKPUNMAX, CUHME3UPYEMbIX He MOAbKO C
TAAG-npomomoprozo snemenma, Ho u ¢ TATA-npomomopruix s.1e-
MeHmOo8s, pacnonodcennvix 6 yuacmkax eenoma BAIl B. mori, éxiaio-
yarowux cenvt ph u pl10. Memoow. I[louck miRs ocywecmensnu c
nOMOWbIO OUOUHPOPMAMUYECKUX NPOSPAMM NpedcKazanus mik:
MiPred, miRNA SVM, Micropocessor SVM u RNAfold. Pe3ynema-
mol. [Ipedckasano, umo yuacmok, cooepircawuii een ph, modxcem
Koouposams 0ee miRs (bmoNPV-miR-1ph, bmoNPV-miR-2ph) u
ooun  nomenyuanvuwviti  (C)  npeowecmeeHHux — miR — —
bmoNPV-pre-miR-1Cph, ne ssnsatowuiics cyocmpamom 0ns ¢ep-
menma Dicer. Yuacmoxk, codepacawuil een pl0, mosxcem Kooupo-
6amb 00Ky npedcka- 3annyto miR — bmoNPV-miR-3p10. Bvioour.
Obcysrcoaemes 603MOHCHOCL peyaAYUU  IKCHpeccuu npeocKd-
saunbimu miRs cenos orf 1629 u p74, pacnonodxcennvix 6 mex gce
YHacmKax KOMniemMenmapHou yenu.

Kniouesvie cnosa: supyc soepnoz2o noausoposa, Bombyx mori,
mukpoPHK, buoungopmamuueckuii nodxoo, npedckaszanue.

T. B. Hlupuna, A. A. Bucnosyx, M. T. Fo6bposcuvia, E. A. Kosnos

IMomyk reniB MikpoPHK y ninsitHkax reHoMy, siKi MICTSITb JIBa JyXKe

Mi3HIX TeHU BipyCYy sSAEpHOro noiienposy Bombyx mori

Pestome

Mema. Bipycu sdeprozo noniedposy (BAII) B. mori kooyroms 06a
oyarce niznix eenu — ph i p10. Inmepec 0o nowyky miR y yux Oinsu-
Kax 2eHoMY 00yMOGIeHUTl MUM, WO NOJIedpU, AKi Ymeoproiomsvcs Ha
dyaice nizHit cmadii ingpekyii, micmsamo y co6i He MilbKu GIPIOHU,
ane u many PHK ooeocunoro 50—60 nyxneomudis. Mema oanozo
NnoGI0OMIEHHS NOJA2ANA 8 NOUWLYKY MIRS 6 albmepHamueHux mpanc-
Kpunmax, cunmesosanux ne auuie 3 TAAG-npomomoprnozo enemen-
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ma, a i 3 TATA-npomomopHux enemenmis, po3mauio8anux y OiisaH-
Kax zenomy BAII B. mori, wo eéxaouaioms eenu phi p10. Memoou.
Howyk miRs 30iuicniosanu 3a 00nomo2010 6i0iHGOPMAMUYHUX NPO-
epam nepeddauenns miR: MiPred, miRNA SVM, Micro- pocessor
SVM i mFOLD. Pesyaromamu. Ilepedbaueno, wo Oinianka, 6 kit
aokanizyemocs  2en  ph,  moowe  kodysamu 08I  miRs
(bmoNPV-miR-1ph, bmoNPV-miR-2ph) ma nomenyitinuii nonepeo-
nux miR — bmoNPV-pre-miR-1Cph, wo ne € cyocmpamom ons ¢pep-
menmy Dicer. [inauka, y kit posmiwenuu cen pl0, moouce
kooysamu 00ny miR — bmoNPV-miR-3pl0. Bucnoseku. Ob62060-
PHEMBCS MOJNCIUBICIb pe2yaayii ekcnpecii nepedbaueHumu miRs
cenig orfl1629 u p74, pozmawiosanux Ha mux sxce OLIAHKAX KOMNIe-
MEHMAapHo20 1anyiozd.

Kurouosi cnosa: sipyc adepnoeo noniedposzy, Bombyx mori,
mikpoPHK, 6ioingopmamuunuii nioxio, nepedbauenns.
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