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In our previous works, there were discovered different kinds of the c-myc-TFBS-complementary and NF-kB-p50-
TFBS-complementary motifs in the stem-loop forms of the human, mouse and rat miRNAs. Also, there were described
different types of the stem-loop miRNA informational redundancy as to these motifs. We have hypothesized these
motifs, being the elements of the stem-loop miRNA degradome, can function as the alternative transcription fac-
tors. In the present paper, this methodology was applied to analysis of the characteristic miRNA expression profiles
of different B-lymphoproliferative and myeloproliferative diseases. There were found the following main regulari-
ties: 1) significant part of the stem-loop miRNAs involved in pathogenesis of different hematologic diseases contain
complementary motifs to the binding sites of c-myc and NF-kB-p50 transcription factors. Agreeably to this, the
degradome elements of these stem-loop miRNAs are potentially able to function as alternative transcription factors;
2) each nosological unit has its own characteristic spectra of the TFBS-complementary motifs in its characteristic
miRNA set, showing their real participation in the cell differentiation pathways; 3) different types of the stem-loop
miRNA informational redundancy as to the TFBS-complementary motifs correlate with different directions of the
cell differentiation. Also, our results permit to formulate the following recommendations for the differential diag-
nosis: 1) hyperexpression of miR-320a and miR-323b in the leukemia cells may be a weighty argument to diagnose
chronic myelocytic leukemia (CML); 2) hyperexpression of the miRs 495 and 543 — alone and, moreover, in com-
bination with hypoexpression of such miRs as 134, 542, 623, 671, 1182 — in the leukemia cells may be a weighty
argument to diagnose CML; 3) hypoexpression of the miR-126 in the leukemia cells may be a weighty argument
to diagnose acute myelocytic leukemia; 4) hyperexpression of the miR-185 and miR-324 in the lymphoma cells may
be a weighty argument to diagnose Burkitt's lymphoma; 5) hyperexpression of the miR-192a-2 in the lymphoma
cells may be a weighty argument to diagnose mantle-cell lymphoma.

Keywords: lymphoproliferative diseases; myeloproliferative diseases; microRNA; transcription factor binding sites; differential diagnosis.

For today, an important role of miRNA up- and downregula-
tion in pathogenesis and differential diagnosis of the malignancies,
including different lympho- and myeloproliferative diseases, is com-
pletely proved and generally known. At the same time, it is known
that certain miRNAs affect expression of certain transcription factors
(TF), including, especially, ones being involved into transcription
self-control of these miRNAs [1—3]. But we are still a long way from
completeness of a list of such regulation. Thus, it would be logical
to suppose these facts point to the imbalance of the corresponding
miRNA-TF interrelations as one of the leading events in a ma-
lignancy pathogenesis. However, what is the mechanism of this
imbalance appearance? Is the commonly known miRNA-caused
disruption of translation enough for this? Most probably, not. In-
deed, the crucial moment of any imbalance is differential disruption
of the homeostasis supporting functions/agents [4].

Looking at the problem have been described above, it is ra-
tional to pay a special attention to such TFs as NF-kB (especially,
its p50 protein subunit) and c-myc. Both these TFs are widely
multifunctional and commonly known to be involved into regula-
tion of all main biological functions, such as cell proliferation,
inflammation, immune response, malignization, apoptosis,
etc. c-myc expression is NF-kB-dependent [5] and, moreover,
their expression may be cross-regulated [6]. c-myc is well known
as an oncoprotein, but modulations of its expression appear
to be important not only for those malignancies in which it executes
its direct oncoprotein’s function |7, 8]. NF-kB-p50 is not known
as an oncoprotein, but its expression and activity play a distin-
guished role in practically all kinds and stages of oncogenesis |9,
10]. Especially, both these TFs play indirect but quite important
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role in development of different kinds of leukemia and lymphoma
[11, 12]. At last, NF-kB TF was firstly discovered in proliferating
lymphocytes [ 13]. In this connection, we must point the followings.

In our previous papers [14, 15], we have described the NF-
kB-p50-TFBS-complementary and c-myc-TFBS-complementary
motifS in all Homo sapiens, Mus musculus and Rattus norvegicus stem-
loop formed miRNAs, known up to October 2016. We have supposed
these motifs enable the stem-loop miRNA degradome to function
as a set of the alternative TF.

Note. The term «degradome» was not so long ago applied to the side
products of protein processing, but now it is widely enlarged to the side
products of different RNAs processing [ 16— 18]. As we think, it is expedi-
ent to enlarge it up to the side products of any macromolecule processing.

Thus, the aim of our investigation was a search for any char-
acteristic differences in distribution of the TFBS-complementary
motifs named above between the stem-loop forms of the miRNAs
involved in pathogenesis of the lymphoproliferative and myelopro-
liferative diseases.

We are fully aware of the incompleteness of modern information
on these issues and, accordingly, the imperfection of our attempt
to systematize this information. Therefore, we consider this article
mainly as a draft algorithm for analyzing available and newly received
information.

MATERIALS AND METHODS

This search was performed using the literature data and miRBase.
‘We have used only such papers in which the authors have compared
miRNA spectra in the leukemia/lymphoma cells obtained imme-
diately from the patients versus their normal homologues obtained
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from the healthy donors [19—26]. The papers
describing the in vitro cultured leukemia,/lym-
phoma cells were not used because of signifi-
cant biochemical disturbances appearing in all
kinds of cells under in vitro conditions.
Distribution of the corresponding TFBS-
complementary motifs in the whole set of the
human stem-loop miRNAs have been discov-
ered up to the end of October 2016 is shown
in our previous papers [14, 15] and the

supplementary materials to them. So, our
task in the present work was to compile a list
of miRNAs involved in the pathogenesis
of'the corresponding diseases, compare it with
these supplementary tables and analyze the
results using the criteria described in [ 14, 15].

Statistical analysis. Statistical significance
of the final results was estimated using the
Fisher’s exact method. In these calculations,
we used the total number of all — both upregu-
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lated and downregulated — miRNAs involved
in the pathogenesis of B-lymphoproliferative
diseases have been studied here and the analo-
gous number for myeloproliferative diseases.
The approximate values of high number fac-
torials were taken from the [26] tables.

RESULTS AND DISCUSSION
It is very important to note that we have
initiated the present research without any

Table 1.

List of miRNAs involved in pathogenesis of some hematological diseases and containing ¢-myc-TFBS-complementary motifs

Diagnosis Upregulated miRNAs Downregulated miRNAs References
Lymphoproliferative diseases
B-lymphoid
Diffuse large B-cell lymphoma (BCL)
Activated B-cell-like subtype and ~ iiR=#, miR-18a, miR-19a, miR-19b, miR-20a, Not found
germinal center B-cell-like subtype  miR-92a, miR-145, miR-150, miR-328
(ABC+GCB) 1 del, 2 ins/9 miRs [19]
Transformed from follicular let-7b, l&t=7i, miR=217, miR-221, miR-222, miR-223 Not found
lymphoma (FL) 2 del, 1ins/6 miRs
Other B-lymphoproliferative diseases
FL miR-9, miR-54, miR-193a, miR-193b, miR-213, miR=17, miR-30a, miR-33a, miR-106a, miR-141,
miR-301a, miR-338, miR-345, miR=5130, miR-574, miR-202, miR-205, miR-222, miR-301b,
miR-663, miR-1287, miR-1295, miR-1471 miR-431, miR-570
1 del, 1ins/13 true miRs 1 del, 1ins/11 miRs
Burkitt’s lymphoma (BL) miR-9, miR-26a, miR-26b, miR-93, miR-105(-1), iMiR=23a, miR=23b, miR-26a, miR-26b, miR-29b,
miR-124, miR-185, [l#92, miR-193a, miR-202,  miR-30a, miR-30d, miR-34b, miR-103, miR-107,
miR-324,miR-326, miR-328, miR-339, miR-340, MiR=142, miR-146a, miR-146b, miR-155, [19]
miR-371a, miR-429, miR-448, miR-483, miR-485,  miR-221, miR-222, MiR=342
miR-497 4 del/18 miRs
1 conv, 1 del, 1 ex, 2ins/20 miRs
Mantle-cell lymphoma (MCL) miR=17, miR-18a, miR-19a, miR-19b, miR-20a, miR-27b, miR-31, MiR=142, FMiREMEE, miR-150
miR-25, miR-92a, miR-93, miR-106b, miR-124a, 1 conv, 1 del/5 miRs
miR-155, miR-302c, miR=370, miR-617, miR-654
2 del, 3 ins/14 true miRs
B-cell chronic lymphocytic leukemia miR-21, miR-150, miR-155, mir-195, miR-222 miR-15a, miR-16-1, miR-29c, miR-34a
. . [19], [20],
(B-CLL) . o omiRs . amits . : [21], [22]
B-cell acute lymphocytic leukemia ~ miR-34a, miR-222, miR-511 miR-26a, miR-199a, miR-221, miR-223 ’ ’
(B-ALL) 3 miRs 1 ex/4 miRs (23], [24]
Myeloproliferative diseases
Chronic myelocytic leukemia (CML)  miR-9, miR-18a, miR-21, miR-51, miR-92a-1, hemv-miR-US4, miR-22, miR-28, miR-30e,
miR-96, miR-105-1, miR-128-1, miR=154, miR-34a, miR-98, miR-184, miR-135a, miR=142,
miR=181b-1, miR-193b, miR-299, miR-320a, miR-143, miR-145, miR-148b, miR-149,
miR-323b, miR-323a, miR-329, miR-335, miR-337, miR-150, miR-155, miR-181c, miR-186,
miR-338, miR-365, miR-379, miR-382, miR-409, miR-188, miR-191, miR-193a, miR-193b,
miR-410, mMiR=411, miR-431, miR-432, miR-486, miR-196b, miR-197, miR-198, miR-199a,
miR-493, MiREAGS, MiRESAE, miR-654, MIR=758 miR-199b, miR-200c, miR-202, miR-221,
2 conv, 6 del, 3 ins, 2 in.inv/32 true miRs miR-222, miR-320c, mMiR=342, miR-361,
miR-363, miR-371a, miR-424, miR-491,
miR-513a, miR-513c, MiR=518a- 1, miR=520f,
miRE542, miR-557, miR-564, miR-582, MiR=584, [20], [24],
miR-588, miR-595, miR-601, miR-605, [25]

miR-146a
1 miR

Acute myelocytic leukemia (AML)

miR-622, miR-623, MiR=650, MiREE5E, MiR=659,
miR-663, miR-664, miR-665, miR-671,
miR-760, miR-765, miR-874, miR-1180,
miR-1182, miR-1183,miR-1224, miR-1225,
miR-1299, miR-1300, MiREHS28, miR-1469,
miR-1471

3 conv, 13 del, 1ins/70 true miRs

miR-15a, miR-16, miR-29b, miR-93, miR-124-1,
MiR=1254, miR=1260verlap, miREI80@, miR-203
3 del, 2ins /9 miRs

Notes. In this and next tables:

MREEA — stem-loop miRNA containing conventional motif(s);
miR-xxx — stem-loop miRNA containing motif(s) with an exchange;
MIRSX — stem-loop miRNA containing motif(s) with a deletion;
miR-xxx — stem-loop miRNA containing motife(s) with an insert;
miR-xxx — stem-loop miRNA containing inner inversion;

miR-xxx — miRNAs not known in human (most probably, the contaminants); pseudo-miRNAs (indeed tRFs or other short RNAs);
miR-xxx* — mature (not stem-loop) miRNA, especially -5p; but its hyper- or hypoexpression indirectly testifies the corresponding stem-loop form expression

modulations;

miR=xxx, MiRExxx, etc — stem-loop MiRNA containing all kinds of motifs signed with the corresponding colors;
miR=XXoverlap, etc. — stem-loop miRNA containing the motifs of the different kinds, overlapping one another;

miR-xxx, etc. — stem-loop miRNA containing 2 motifs of the same kind.
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preliminary hypothesis. Thus, all results described below were e not one of the miRNAs in the CLL characteristic set has
obtained only owing to the search algorithm have been elaborated not any c-myc-TFBS-complementary motifs, while other
in our previous papers [ 14, 15]. 6 of 7 listed B-lymphoproliferative diseases contain different

The primary results of our search are presented in the Ta- kinds of such motifs in 3—50% of miRNAs involved in their
bles 1 and 2. pathogenesis;

As one can see, the main regularities of the TFBS-complemen- e between 9 listed nosological units, only CML has c-myc-TFBS-
tary motifs distribution in the set of pathogenesis-involved miRNAs complementary motifs with inner nucleotide inversion in its
are the same as ones in the total set of human, mouse and rat miR- characteristic miRNA set — namely, in the hyperexpressed
NAs have been described previously [14, 15]. Namely: miR-320a and miR-323b;

e in total, c-myc-TFBS-complementary motifs were found ® between the listed B-lymphoproliferative diseases, only
much more frequently than NF-kB-p50-TFBS-complemen- BL and MCL contain NF-kB-p50-TFBS-complementary
tary ones; motifs in their characteristic miRNA sets — namely, in the

e in both these groups, the modified motifs (with nucleotide hyperexpressed miR-185 and miR-324 (BL) and in miR-
deletion, insertion, exchange or inner inversion) were found, 92a-2 (MCL);
in total, much more frequently than conventional ones. e CML characteristic miRNA set contain all possible kinds of the
It is of a special interest that NF-kB-p50-TFBS-comple- NF-kB-p50-TFBS-complementary motifs but AML miRNA set

mentary motifs in B-lymphoproliferative diseases occur only does not contain any motifs of this group, etc.
in 2 of 7 listed nosological units (in BL and MCL) and in both Cross-links between the characteristic miRNA sets of listed
cases — in upregulated miRNAs. In controversial, in CML all  nosological units are shown in the Tables 5 and 6.
NF-kB-p50-TFBS-complementary motifs occur only in down- As to the c-myc-TFBS-complementary motifs (see Table 5),
regulated miRNAs. the characteristic miRNA sets of B-CLL and AML have not any

Adding the Tables 3 and 4 to the analysis, one can see that the  cross-links with any of other listed nosological forms.
miRNA sets involved in pathogenesis of different nosological units are Only BL, MCL and CML characteristic miRNA sets have cross-
quite not equal in composition of their TFBS-complementary motifs. links with more than one other nosological forms. It is notable that

Especially: the most frequent of these cross-links is miR-142.

Table 2. List of miRNAs involved in pathogenesis of some hematological diseases and containing NF-kB-p50-TFBS-complementary motifs
Diagnosis Upregulated miRNAs Downregulated miRNAs References
Lymphoproliferative diseases
B-lymphoid
Diffuse large BCL
ABC+GCB miR-17, miR-18a, miR-19a, miR-19b, miR-20a, miR-92a, Not found
miR-145, miR-150, miR-328
9 miRs [19]
Transformed from FL let-7b, let-7i, miR-217, miR-221, miR-222, miR-223 Not found
6 miRs
Other B-lymphoproliferative diseases
FL miR-9, miR-9*, miR=54, miR-193a, miR-193b, miR-213,  miR-17, miR-30a, miR-33a, miR-106a, miR-141,
miR-301, miR-338, miR-345, miR-513b, miR-574, miR-202, miR-205, miR-222, miR-301b, miR-431,
miR-663, miR-1287, miR-1295, miR-1471 miR-570
BL miR-9, miR-26a, miR-26b, miR-93, miR-105, miR-124,  miR-23a, miR-23b, miR-26a, miR-26b, miR-29b,
miR=185, miR-192, miR-193a, miR-202, miR=324, miR-30a, miR-30d, miR-34b, miR-103, miR-107,
miR-326, miR-328, miR-339, miR-340, miR-371, miR-142, miR-146a, miR-146b, miR-155, miR-221, [19]
miR-429, miR-448, miR-483, miR-485, miR-497 miR-222, miR-342
2 del/20 miRs 29 miRs
MCL miR-17, miR-18a, miR-19a, miR-19b, miR-20a, miR-25,  miR-27b, miR-31, miR-142, miR-148a, miR-150
miR-92a-2, miR-93, miR-106b, miR=124a, miR-155, 5 miRs
miR-302c, miR-370, miR-617, miR-654
1 ex/14 true miRs
B-CLL miR-21, miR-150, miR-155, mir-195, miR-222 miR-15a, miR-16-1, miR-29c, miR-34a
) ) [19], [20],
SmiRs : AmiRs : : 21], [22]
B-ALL miR-34a, miR-222, miR-511 miR-26a, miR-199a, miR-221, miR-223 g g
3 miRs 4 miRs [23], [24]
Myeloproliferative diseases
CML miR-9, miR-18a, miR-21, miR=51, miR-92a-1, miR-96, hemv-miR=US4, miR-22, iiR=28, miR-30e,
miR-105, miR-128, miR-154, miR-154, miR-181b, miR-34a, miR-98, MiREI34#, miR-135a, miR-142,
miR-193b, miR-299, miR-320a, miR-323, miR-329, miR-143, miR-145, miR-148b, miR-149, miR-150,
miR-335, miR-337, miR-338, miR-365, miR-379, miR-155, miR-181c, miR-186, miR-188, miR-191,
miR-382, miR-409, miR-410, miR-411, miR-431, miR-193a, miR-193b, miR-196b, miR-197, miR-198,
miR-432, miR-486, miR-493, miR-495, miR-543, miR-199a, miR-199b, miR-200c, miR-202, miR-221,
miR-654, miR-758 miR-222, miR-320c, miR-342, miR-361, miR-363,
32 true miRs miR-371, miR=424, miR-491, miR-513a, miR-513c,
miR-518a-1, miR-520f, miR-542, miR-557, miR-564, 201, [24]
MiR=582, miR-584, miR-588, miR-595, miR-601, [25]’, [26]’

miR-605, miR-622, miR-6230overlap, miR-650, miR-652,
miR-659, miR-663, miR-664, miR-665, iiiRE671overlap,
miR-760, miR-765, miR-874, miR-1180, miR-1182,
miR-1183, miR-1224, miR-1225, miR-1299, miR=1300,
miR-1323, miR-1469, miR-1471

1 conv, 2 del, 3 ex, 2 ins / 70 true miRs

AML miR-146a miR-15a, miR-16, miR-29b, miR-93, miR-124-1,
1 miR miR-125a, miR-126, miR-130a, miR-203
9 miRs
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Table 3. Number of c-myc-TFBS-complementary motifs in the stem-loop human miRNAs involved in pathogenesis of the hematological diseases listed
above
Diagnosis Total number of the motifs (% of total miRNA number)
9 Conventional Deletion Exchange Insertion Inner inversion z
Diffuse large BCL
ABC+GCB 0 1(11%) 0 2 (22%) 0 3(33%)
GCB 0 1 (17%) 0 2 (33%) 0 3(50%)
Transformed from FL 0 2 (33%) 0 1(17%) 0 3 (50%)
Other B-lymphoproliferative diseases
FL 0 2 (8%) 0 2 (8%) 0 4 (17%)
BL 1 (3%) 5(13%) 1 (3%) 2 (5%) 0 9 (24%)
MCL 1 (5%) 3(16%) 0 3(16%) 0 7 (37%)
B-CLL 0 0 0 0 0 0
B-ALL 0 0 1 (14%) 0 0 1 (14%)
Myeloproliferative diseases
CML 5 (5%) 18 (18%) 4 (4%) 2 (2%) 29 (28%)
AML 0 3 (30%) 0 2 (20%) 0 5 (50%)
Table 4. Total number of NF-kB-p50-TFBS-complementary motifs in the stem-loop human miRNAs involved in pathogenesis of the hematological
diseases listed above
Diagnosis Total number of the motifs (% of total miRNA number)
9 Conventional Deletion Exchange Insertion z
Diffuse large BCL
ABC+GCB 0 0 0 0 0
GCB 0 0 0 0 0
Transformed from FL 0 0 0 0 0
Other lymphoproliferative diseases
FL 0 0 0 0 0
BL 0 2 (5%) 0 0 2 (5%)
MCL 0 0 1 (5%) 0 1(5%)
B-CLL 0 0 0 0 0
B-ALL 0 0 0 0 0
Myeloproliferative diseases
CML 1 (1%) 2 (2%) 3(3%) 2 (2%) 8 (8%)
AML 0 0 0 0 0
Table 5. Cross-links between the hematological diseases listed above in c-myc-TFBS-complementary motif containing miRNAs involved in their
pathogenesis
Diagnosis ABC+GCB |, BCL trans- FL BL MCL B-CLL B-ALL CML AML
formed from FL
ABC+ All present in the
GCB set 0 . 0 0 17, 19a, 20a 0 0 0 0
BCL, transformed 0 All present in the 0 0 0 0 993 0 0
from FL set )
FL 0 0 All presse;r:t inthe 0 0 0 0 9 0
BL All present 9,142, 342,
0 0 9 in the set 142 0 105(-1) 371(a) 0
HeE 17,193, 20a 0 0 142 AlpEEE 0 0 142 0
in the set
B-CLL 0 0 0 0 0 0 0 0 0
G 0 223 0 105(-1) 0 0 AIIEEET 0 0
in the set
CML 142, 342, All present
0 0 9 371(a) 142 0 0 in the set
AML 0 0 0 0 0 0 0 0 AII present
in the set

As to the NF-kB-p50-TFBS-complementary motifs (see
Table 6), only MCL and ABC+GCB have a single cross-link between
one-another, and it is miR-92-a.

At last, Table 7 demonstrate distribution of the miRNAs,
stem-loop forms of which have the signs of the informational
redundancy as to c-myc-TFBS-complementary and NF-kB-p50-
TFBS-complementary motifs.

Asone can see in the Table 7, such miRNAs were found to be in-
volved only in myeloproliferative diseases (CML and AML) and
in BL. Accordingly to the Fisher’s exact method (using approximate
factorial values), this difference between B-lymphoproliferative
(without BL) and myeloproliferative diseases is statistically signifi-
cant under P=0.003. It is notable that in most cases these miRNAs
are downregulated. Upregulated from them are only miR-192 in BL;
miR-495 and miR-543 in CML.

Thus, analysis of the TFBS-complementary motifs in the charac-
teristic miRNA sets of different lympho- and myeloproliferative diseases
demonstrate a series of signs which may be useful for both fundamental
understanding of the leukemia genesis and differential diagnosis.
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CONCLUSIONS

The conclusions of this work naturally divide in two groups —
fundamentally biological (1—3) and diagnostic (4—8) ones.

1. Significant part of the stem-loop miRNAs involved in patho-
genesis of different hematologic diseases contain complementary
motifs to the binding sites of such TF as c-myc and NF-kB-p50.
Agreeably to this, the degradome elements of these stem-loop miR-
NA:s are potentially able to function as alternative TF.

2. Each nosological unit has its own characteristic spectra of the
TFBS-complementary motifs in its characteristic miRNA set,
showing their real participation in the cell differentiation pathways.

3. Different kinds of the stem-loop miRNA informational
redundancy as to the TFBS-complementary motifs correlate with
different directions of the cell differentiation.

4. Hyperexpression of miR-320a and miR-323b in the leukemia
cells may be a weighty argument to diagnose CML.

5. Hyperexpression of the miRs495 and 543 — alone and, moreover,
in combination with hypoexpression of such miRs as 134, 542, 623, 671,
1182 — in the leukemia cells may be a weighty argument to diagnose CML.
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Table 6. Cross-links between the hematological diseases listed above in NF-kB-p50-TFBS-complementary motif containing miRNAs involved in their
pathogenesis
Diagnosis ABC + GCB BCL, transformed from FL _ FL BL MCL B-CLL B-ALL CML AML
ABC+ All present in the set 0 0 0 92a-2 0 0 0 0
GCB
BCL, transformed from FL 0 0 0 0 0 0 0 0 0
FL 0 0 0 0 0 0 0 0 0
BL 0 0 0 All present 0 0 0 0 0
in the set
MCL 92a-2 0 0 0 All present 0 0 0 0
in the set
B-CLL 0 0 0 0 0 0 0 0 0
B-ALL 0 0 0 0 0 0 0 0 0
CML 0 0 0 0 0 0 0 All present 0
in the set
AML 0 0 0 0 0 0 0 0 0
Table 7. Different kinds of informational redundancy in the TFBS- 17. Wang Y, Li L., Tang S. et al. (2016) Combined small RNA and degradome

complementary-motif-containing stem-loop miRNAs involved

in pathogenesis of the hemathological diseases listed above

Disease, miRNA name, kind

of motifs
c-myc-TFBS-complementary motifs

Two identical motifs in one miR CML 134! del+del, 1182/ del+del

Two different motifs in one miR BL 1927 conv+del;

CML 4957 del+conv, 5437 del+conv;

AML 126 del/ins (overlapped),

130a! ins+del

CML 542! del+conv+del

AML 126 del/ins
NF-kB-P50-TFBS-complementary motifs

Two identical motifs in one miR Absent

Two different motifs in one miR CML 623 ex/ins (overlapped)

Three different or identical motifs CML 671. del/conv/ins (overlapped)

Overlaps CML 623 ex/ins, CML 671.

del/conv/ins

Kind of redundancy

Three different or identical motifs
Overlaps

6. Hypoexpression of the miR-126 in the leukemia cells may
be a weighty argument to diagnose AML.

7. Hyperexpression of the miR-185 and miR-324 in the lymphoma
cells may be a weighty argument to diagnose BL.

8. Hyperexpression of the miR-192a-2 in the lymphoma cells may
be a weighty argument to diagnose MCL.
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MoTunBun, KOMNneMeHTapHi canTam 3B'siI3yBaHHS
dakTopiB TpaHckpunuii NF-kB-p50 Ta c-myc,
B MiPHK, 3any4yeHux po naroreHesy AekinbKox
nimdo- t1a mienonponipepaTnBHNX 3aXBOPIOBaHb
B.O. lllasnxosenko, O.A. Opaoscokuii, O.A. Camoiinenko
IHCTUTYT ekcriepuMeHTanbHOI naronorii, oHkonorii i pagiobionorii
im. P.€. KaBeubkoro HAH Ykpaiun, Knis
Pesiome. Y Hammmx momnepeaHix TOCTiIKEHHSIX y CKIIaIi TIpe-
MiPHK (stem-loop ¢opm) JioauHM, MUIII i IIIypa BUSIBJICHO Pi3Hi
TUITY MOTHBIB, KOMITJIEMEHTapHUX caiiTaM 3B’sI3yBaHHST (haKTOPiB
tpanckpuniii (OT) c-myc ta NF-kB-p50. Takox ornucaHo pi3Hi
MU iHopmauiiiHoi HamumkoBocTi pe-MiPHK mono Takux
MotuBiB. ChopmynboBaHa Tirmore3a, 10 TaKi MOTUBH, OyIydu
eneMeHTaMu aerpagomy mnpe-MiPHK, MoxyTh dyHKIIiOHYBaTH
aK anbrepHatuBHi @T. ¥V HaBeneHiit poOOTi 11 MeTOL0JIOT s
OyJ1a 3aCTOCOBaHa Ui aHAIi3y XapaKTepHUX MPodiliB eKcIpecii
MiPHK pizHux B-niMmbonponicbepatuBHux i mieaomnpodidepa-
TUBHUX 3aXBOPIOBaHb. BUSIBIIEHO TaKi OCHOBHI 3aKOHOMipHOCTI:
1) 3nauna yactuHa nipe-miPHK, 3anyyeHux 1o matoreHesy pizHUX
TeMaToJIOTIYHMX 3aXBOPIOBaHb, MiCTUTh KOMITJIEMEHTapHI MOTUBU
1o caitis 38 s13yBaHHsI DT c-myc i NF-kB-p50. BignosinHo, efe-
MeHTH Aerpaaomy Takux rpe-miPHK noteHiiitHo 3naTHi pyHKIIi-
OHYBaTH sIK anbrepHaTuBHI DT; 2) KOXHi HO30J0TIUHI hopmi
BJIACTUBUIA IeBHMI XapakTepHuii criekTp M T-KoMIuieMeHTapHUX
MOTUBIB Yy 1i nipodini ekcripecii MiPHK, 1o cBiguuth npo ix pe-
aJIbHY y4acTh Y MeXaHi3Max audepeHIilOBaHHS KIITUH; 3) pi3Hi
TUIU iHopMalliiiHoi HapukoBocTi npe-MiPHK BinnosigaloTh
pi3HUM HampsiMKam nudepeHIlitoBaHHs KiituH. OnepxkaHi pe-
3yJIbTaTH Jal0Th 3MOTY TaKOX C(HOPMYJIIOBATU TaKi peKOMeHaallii
it nudepeHuiitHoi aiarHoctuku: 1) rinepekcrnpecis miR-320a
Ta miR-323b y 61acTHUX KJIiTMHAX MOXe OYTH BarOMUM apry-
MEHTOM [IJIs1 iarHOCTUKM XPOHIYHOI Mi€JIOLIMTApHOI JIeHKeMil;
2) rinmepexkcnpecis miRs 495 ta 543 — cama mo co6i abo, TUM
Oisblie, y KOMOiHallil 3 rimoekcnpecieto miR-134, -542, -623, -671,
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-1182 — y 61aCcTHUX KJIIITMHAX MOXe OyTH BarOMUM apTyMEHTOM
JUISL 1iarHOCTUKU XPOHIYHOI Mi€JIOIMTAapHOI JieiikeMii; 3) rimo-
ekcrpecis miR-126 y GiacTHUX KITITUHAX MOXe OYyTU BarOMUM
apryMEHTOM JUIsI 1iarHOCTMKU TOCTPOi Mi€IOIUMTAPHOI JIeHKeMii;
4) rinepexcnpecist miR-185 ra miR-324 y kiitunax rimbomu moxe
OyTH BaroOMUM apryMEHTOM [IJIs IiarHOCTUKM JiMcbomu bepkirra;
5) rinepexcrpeciss miR-192a-2 y kiituHax jsimdomu Moxe OyTn
BaroMMM apryMeHTOM JIs OiarHOCTUKY MaHTiMHO-KIITUHHOIL
JiMbomu.

Kimouosi ciiosa: stimdoripostichepatrBHiI 3aXBOPIOBAHHST; Mi€JIO-
nposticdepatuBHi 3axBoproBaHHs; MikpoPHK; caiiTu 3B’s13yBaHHs
akTOopiB TpaHCKPUTILIii; AMepeHITiitHa TiaTHOCTHKA.

MoTuBbI, KOMMIeMeHTapHble canTaM CBSI3bIBaHUS
dakTopos TpaHckpunuum NF-kB-p50 u c-myc,
B MUPHK, BoBne4yeHHbIX B NaToreHe3 pa3finyHbIX
numdo- u MmmenonponudepaTMBHbIX 3a60neBaHNN
B.A. llnsaxosenxo, A.A. Opaosckuii, E.A. Camotinenko
”HcTMTyT 3KcnepumeHTaanoﬁ narosiorun, OHKosiornn
u pagunobuonorum um. P.E. Kaseukoro HAH YkpauHbi, Kues
Pe3iome. B Halyx mpeamiecTByOMIMX UCCASIOBAHUSIX B CO-
crase nipe-MuPHK (stem-loop ¢hopm) uenoBeka, MbIIIN U KPBICHI
BBISIBJIEHBI Pa3JIMYHbIE TUTTHl MOTUBOB, KOMILJIEMEHTAPHBIX CaliTAM
cBsi3bIBaHUs (hakTopoB TpaHckpumimu (PT) c-myc u NF-kB-p50.
Taxke orrcaHbl pa3InuHbIe TUITBI MHHOPMAIIMOHHOM N30BITOUHO-
cru nnpe-MuPHK otHocuTenbHO Takux MoTrBOB. ChopmyiupoBaHa
TUITOTE3a O TOM, YTO TAKKME MOTUBBI, OYIydU 2JIeMEHTaMH Jierpagoma
npe-MuPHK, mMoryt ¢yHKIIMOHUMpPOBaTh KaK albTepHATUBHBIE
®T. B nanHoii pabore 3Ta METONOJIOTHSI OblIa TPUMEHEHA 151
aHaJIM3a XapaKTepHBIX mpoduieii axenpeccur Mu PHK paznuaHbix
B-mumdornporndepaTuBHBIX U MHEJIONPOI(epaTUBHBIX 3a00-
JieBaHM. BBISIBJIEHBI Cliefyiole OCHOBHbIE 3aKOHOMEPHOCTH:
1) 3HauuTeabHas yacTh npe-MuPHK, BoBieUeHHBbIX B matoreHes
pa3IMYHBIX TEMATOJIOTUUECKMX 3a00JIeBaHMIA, COIEPXKUT KOMILIe-
MEHTapHbIe MOTUBHI K caiiTaMm cBs3biBaHust DT c-myc u NF-kB-p50.
COOTBETCTBEHHO, 3JIEMEHTHI ierpagoMa Takux npe-mu PHK noreH-
LIMAJIbHO CIIOCOOHBI (DYHKIIMOHUPOBATh KaK ajibTepHaTiBHbIe DT
2) Kax10i HO30J10rn4ecKoil (hopmMe CBOMCTBEHEH OMpeneaeHHbIN
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XapakTepHblit criekTp O T-KoMIUIeMEHTapHBIX MOTHBOB B €€ MPOo-
e skenpeccun MuPHK, uT0 yKa3pIiBaeT Ha MX peajibHOE y9acTre
B MexaHM3Max IruddepeHINPOBKU KIETOK; 3) pa3TuIHbIe TUITbI
nHdopmMamoHHoii n3beitouHoctu npe-MuPHK coorsercTByioT
pasHbIM HanpaBieHusIM TuddepeHLInpoBKY KieToK. [TomyyeHHbIe
pe3yJIbTaThl 1aI0T OCHOBaHUE Takxke chopMyIUpPOBATh CJAEAYIOLIIe
pekoMeHaaLuu Ui iudbepeHIMaTbHOM IMarHOCTUKM: 1) TUIepaK-
cripeccrst miR-320a 1 miR-323b B 671aCTHBIX KJIETKAX MOXET ObITh
BECOMBIM apryMEHTOM JUIsl AMATHOCTUKK XPOHUUECKOI MUEIOLIM -
TapHoIi Jielikemuu; 2) runepakcnpeccust miRs 495 u 543 — cama
1o cebe min, TeM 0oJiee, B COUeTaHUU C TMIToaKcnpeccreid miR-134,
-542, -623, -671, -1182 — B GJaCTHBIX KJIETKAX MOXET OBITh BECO-
MBIM apTYMEHTOM JIJISl TMarHOCTUKY XPOHUYECKOW MUETOLIMTAPHOM
JietikeMuu; 3) runoakcrpeccrst miR-126 B G1aCTHBIX KJIETKAX MOXET
OBbITb BECOMBIM apPI'yMEHTOM LTSI AMATHOCTUKU OCTPOI MUEJIOLUTAp-
Hoi1 neiikemu; 4) runiepakcnpeccust miR-185 u miR-324 B kiietkax
JIMMGbOMBI MOKET OBITh BECOMBIM apTyMEHTOM [UISI TMarHOCTUKU
suMmbombl bepkuTtra; 5) runepakcrnpeccust miR-192a-2 B kierkax
JIMMDOMBI MOXET ObITh BECOMBIM apryMEHTOM ISl TMarHOCTUKU
MaHTUIHO-KJIETOUHOU TUMGOMBI.

Kimouesbie ciioBa: nuMbonpoardepaTuBHbie 3a00eBaHMS;
muenonpoaudepaTuBHble 3adoneBaHusi; MUKpoPHK; caiiTe
CBSI3bIBaHUST (DAKTOPOB TpaHCKpUMNLIUK; AuddepeHInaabHas
JIMArHOCTHKA.
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