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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 ymphoma.

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 miRINAs [ 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 modemn information
on these issues and, accordingly, the imperfection of our attempt
to systematize this information. Therefore, we consider this article
mainly asa draft algorithm for analyzing available and newly received
information.

MATERIALS AND METHODS

This search was performed using the literature data and miR Base.
‘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-

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 c-myc-TFBS-complementary motifs
Diagnosis Upreguiated miRMNAs Downreguiated miRNAs References
Lymphoproliferative diseases
B- Iymphmd
Activated B-cell-like subtype and miR=17, miR-18a, miR- 19a, mnR 19b m|R 203, 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, let=7i, miR=217, miR-221, miR-222, miR-223 Not found
lymphoma (FL}) 2 del, 1 ins/6 mils
FL miR-9, miR-54, miR- 193a m|R 193b m|R 213 miR=17, miR-30a, miR-33a, miR-106a, miR-141,

miR-301a, miR-338, miR-345, miR-513b, miR-574,
miR-663, miR-1287, miR-1295, miR-1471

1 del, 1 ing/13 true miRs

miR-9, miR-26a, miR-26b, miR-93, miR-105(-1),

miR-202, miR-205, miR-222, miR-301b,
miR-431, miR-570
1 del, 1 ins/11 miRs

Burkitt’s lymphoma (BL) miR-28a, MIR=23b, miR-26a, miR-26b, miR-29b,

Mantle-cell lymphoma (MCL)

B-cell chronic lymphocytic leukemia

miR-124, miR-185, IMEET92, miR-193a, miR-202,

miR-324,miR-326, miR-328, miR-339, miR-340,

miR-371a, miR-429, miR-448, miR-483, miR-485,

miR-497

1 conv, 1 del, 1 ex, 2 ins/20 miRs

miR=17, miR-18a, miR-19a, miR-19b, miR-20a,
miR-25, miR-92a, miR-93, miR-106b, miR-124a,
miR-155, miR-302¢, miR=370, miR-617, miR-654
2 del, 3 ins/14 true miRs

miR-21, miR-150, miR-155, mir-195, miR-222

miR-30a, miR-30d, miR-34b, miR-103, miR-107,

iiR=142, miR-146a, miR-146b, miR-155,
miR-221, miR-222, miR=342
4 del/18 miRs

miR-27b, miR-31, MiR=142, FlNSNEE, miR-150

| cony, | del/5 miRs

miR-15a, miR-16-1, miR-29¢, miR-34a

N9

(B-CLL) 5 miRs 4 miRs E?}’ Eg}’
B-cell acute lymphocytic leukemia  miR-34a, miR-222, miR-511 miR-26a, miR-199a, miR-221, miR-223 23 ’ 2 4’
{B-ALL) 3 miRs | ex/4 miRs [23], [24]
Myeloproliferative diseases
Chronic myelocytic leukemia (CML) miR-9, miR-18a, miR-21, miR-51, miR-92a-1, hemy-miB-US4, miR-22, miR-28, miR-30e,
miR-96, miR-105-1, miR-128-1, fiR-154, miR-34a, miR-98, miR-134, miR-135a, miR-142,
miR-181b-1, miR-193b, miR-299, miR-320z, 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, miR-411, miR-431, miR-432, miR-486, miR-196b, miR-197, miR-198, miR-199a,
miR-493, mIFSEE, mFESI, miR-654, MiR-758 miR-199b, miR-200c, miR-202, miR-221,
2 conv, 6 del, 3 Ins, 2 in./nv/32 true miRs miR-222, miR-320c, miR-342, miR-361,
miR-363, miR-371a, miR-424, miR-491,
miR-513a, miR-513c, miR-518a-1, miR-520f,
mif#542, miR-557, miR-564, miR-582, miR=584, [20], [24],
miR-588, miR-595, miR-601, miR-605, [25]

miR-622, miR-623, milR-650, MINNEEN, 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, HMMESIEES, miR-1469,

m|R 1471
Acute myelocytic leukemia (AML) miR-146a m|R 15a m|R 16 m|R 29b mlR 93, miR-124-1,
1miR iR=1253, miRs1260overlap, miR=130a, miR-203

3 del, 2 ins /9 miRs

Notes, In this and next tables:

R — stem- -loop miRNA containing conventional motif(s);

miR-x0 — stem-loop miRNA containing motif(s) with an exchange;

HlFSE& — stem-loop miRNA containing motif(s) with a deletion;

miR-x0t — stem-loop miRNA containing motife(s) with an insert;

miR-xx — stem-loop miRNA containing inner inversion;

miH-x0t — miRNAs not known in human (most probably, the contaminants); pseudo-miRNAs (indeed tRFs or other short RNAs);
miR-x* — mature (not stem-loop} miRNA, especially -5p; but its hyper- or hypoexpression indirectly testifies the corresponding stem-loop form expression
modulations;

mif-xox, Ml etc — stem-loop miRNA containing all kinds of motifs signed with the corresponding colors;

miR-o0overlap, etc. — stem-loop miRNA containing the motifs of the different kinds, overlapping one another;

miR-xx, etc. — stem-loop miRNA containing 2 motifs of the same kind.
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preliminary hypothesis. Thus, all results described below were
obtained only owing to the search algorithm have been elaborated
in our previous papers [14, 15].

The primary results of our search are presented in the Ta-
bles | and 2.

As one can see, the main regularities of the TFBS-complemen-
tary motifs distribution in the set of pathogenesis-involved miRNAs
are the same as ones in the total set of human, mouse and rat miR-
NAs have been described previously [14, 15]. Namely:

® in total, c-myc-TFBS-complementary motifs were found
much more frequently than NF-kB-p50-TFBS-complemen-
tary ones;

® in both these groups, the modified motifs (with nucleotide
deletion, insertion, exchange or inner inversion) were found,
in total, much more frequently than conventional ones.

It is of a special interest that NF-kB-p50-TFBS-comple-
mentary motifs in B-lymphoproliferative diseases occur only
in 2 of 7 listed nosological units (in BL and MCL) and in both
cases — in upregulated miRNAs. In controversial, in CML all
NF-kB-p50-TFBS-complementary motifs occur only in down-
regulated miRNAs.

Adding the Tables 3 and 4 to the analysis, one can see that the
miRNA sets involved in pathogenesis of different nosological units are
quite not equal in composition of their TFBS-complementary motifs.

® not one of the miRNAs in the CLL characteristic set has
not any c¢c-myc-TFBS-complementary motifs, while other

6 of 7 listed B-lymphoproliferative diseases contain different

kinds of such motifs in 3—50% of miRNAs involved in their

pathogenesis;

® between 9 listed nosological units, only CML has c-myc-TFBS-
complementary motifs with inner nucleotide inversion in its
characteristic miRNA set — namely, in the hyperexpressed
miR-320a and miR-323b;

® between the listed B-lymphoproliferative diseases, only

BL and MCL contain NF-kB-p50-TFBS-complementary

motifs in their characteristic miRNA sets — namely, in the

hyperexpressed miR-185 and miR-324 (BL) and in miR-
92a-2 (MCL);
® CML characteristic miRNA set contain all possible kinds of the

NF-kB-p50-TFBS-complementary motifs but AML miRINA set

does not contain any motifs of this group, etc.

Cross-links between the characteristic miRNA sets of listed
nosological units are shown in the Tables 5 and 6.

As to the c-myc-TFBS-complementary motifs (see Table 5),
the characteristic miRNA sets of B-CLL and AML have not any
cross-links with any of other listed nosological forms.

Only BL, MCL and CML characteristic miRINA sets have cross-
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

ABC+GCB miR-17, miR-18a, miR-19a, miR-19b, miR-20a, miR-92a, Not found

miR-145, miR-150, miR-328

9 mis [19]
Transformed from FL let-7b, let-7i, miR-217, miR-221, miR-222, miR-223 Not found

6 miRs

Liher g«lymphoproliieraliva digsase

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-663, miR-1287, miR-1295, miR-1471

BL miR-9, miR-26a, miR-26b, miR-93, miR-105, miR-124,
miR=185, miR-192, miR-193a, miR-202, miR-324,
miR-326, miR-328, miR-339, miR-340, miR-371,
miR-429, miR-448, miR-483, miR-485, miR-497

miR-202, miR-205, miR-222, miR-301b, miR-431,
miR-570

miR-23a, miR-23b, miR-26a, miR-26b, miR-29b,
miR-30a, miR-30d, miR-34b, miR-103, miR-107,
miR-142, miR-146a, miR-146b, miR-155, miR-221,

miR-222, miR-342 [19]

2 del/20 mifs 29 mifs
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, mif-124a, miR-155, SmiRs

miR-302¢, 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-29¢, miR-34a

; . [19], [20],
el S . Somih ; . [21], [22]
B-ALL miR-34a, miR-222, miR-511 miR-26a, miR-199a, miR-221, miR-223 [23]' [24]'
3 miRs 4 miRs ’
Myeloproliferative diseases
CML miR-9, miR-18a, miR-21, miR-51, miR-92a-1, miR-96, hemv-miR-US4, miR-22, mil=28, miR-30e,
miR-105, miR-128, miR-154, miR-154, miR-181b, miR-34a, miR-98, MiR=134#, 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-200¢, 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-5201, miR-542, miR-557, miR-564, 120], 124]
MiR#582, miR-584, miR-588, miR-595, miR-601, [25'.|’ [26],
miR-605, miR-622, miR-623overlap, miR-650, miR-652, v
miR-659, miR-663, miR-664, miR-665, MIFE67 1overlap,
miR-760, miR-765, miR-874, miR-1180, miR-1182,
miR-1183, miR-1224, miR=1225, miR-1299, miR-130Q,
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,
I miR miR-125a, miR-126, miR-130a, miR-203

9 mifs
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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)
d Conventional Deletion Exchange insertion Inner inversion 3
ABC+GCB 0 1(11%) G 2 (22%) 0 3 (33%)
GCB 0 1(17%) 0 2 (33%) 0 3 (50%)
Transformed from FL 0 2 (33_‘_36) 0 1(17%) 0 3 (50%)
R 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%) 0 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)
g Conventional Deleﬁpn Exchange Insertion I
ABC+GCB 0 —— 0 0 0
GCB 0 0 0 0 0
Transformed from FL 0 0 0 0 0
AL 0 0 0o 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
i . BCL, trans-
Diagnosis ABC+GCB P—— FL BL MCL B-CLL B-ALL CML AML
ABC+ All present in the
GCB sel 0 0 0 17, 193, 20a 0 0 0 0
BCL, transformed All present in the
from EL 0 set 0 : 0 0 0 223 0 0
FL 0 0 All pres;r:t in the 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
MCL All present
17, 19a, 20a 0 0 142 in the set 0 0 142 0
B-CLL 0 0 0 0 0 0 0 0 0
B-ALL All present
0 223 0 105(-1) 0 0 in the set 0 0
CML 142, 342, All present
4 0 9 371(a) 142 0 0 in the set 0
AML All present
0 0 0 0 0 0 0 0 i

As to the NF-kB-p50-TFBS-complementary motifs (see
Table 6), onty 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.

KITMHWYECKAS OHKONOTWSA. 2018, T. 8, N2 1 (29): 18-23

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-
NAs 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 miRs 495 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 1} 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

Kind of redundancy Disease, :fi:::ifllame, kind

¢-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 delfins (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 exfins (overlapped)
Three different or identical motifs CML 671 del/conv/ins (overlapped)
Overlaps CML 623! ex/ins, CML 671..

del/conv/ins

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 ofthe miR-192a-2 in the lymphoma cells may
be a weighty argument to diagnose MCL.
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MoTueun, KoMnneMeHTapHi canTam 3B A3YBaHHA
tpakTopie TpaHckpunuii NF-kB-p50 Ta c-myc,
B MIPHK, zany4eHux fo natoreHesy geklnsxox
nimcpo- Ta mienonponiepatMeHNX 3aXBOPOBaHL
B.O. Hlpsxoeenko, O.A. Opnoscexuii, O.A. Camoiinenro
IncTuTyT excnepumenTanbrol naronorii, onxonorif | pagioGionorli
im. P.€. KaBeubxoro HAH Yxpainun, Kuis
PestoMe. Y Hanimx nonepenHix AOCTILKEHHAX y CKIIafi TIpe-
MiPHK (stem-loop ¢opM) M0AMHNM, MUILI i 1Mypa BUSBICHO Pi3Hi
THITH MOTHBiB, KOMIUIEMEHTapHUX CaliTaM 3B’3yBaHHS (aKTopiB
tpanckputiii (PT) c-myc Ta NF-kB-p50. Takox omnucaHo pisHi
TANH iHdopmauiitHoi HamuimkoBocTi npe-MiPHK mono Takux
moTHBiB. CchopMymboBaHa rimoresa, Mo TaKi MOTUBH, OyIyIu
eJeMeHTaMu gerpafoMy mpe-MiPHK, MoxyTh dyHKIiOHYBaTH
gaK anbTepHaTuBHI OT. YV HaBeneHiit po6oTi g MeTomosioris
Oys1a 3acTOCOBaHA I aHAJIi3y XapaKTepHHUX IpodiniB excrpecii
MiPHK pisHux B-niMdonponideparuBHUX i Miesonpomnidhepa-
THBHMX 3aXBOPIOBaHb. BHABJICHO Taki OCHOBHI 3aKOHOMipHOCTI:
1) 3HauHa 9actuHa npe-MiPHK, 3amygeHux 10 maToreHesy pisHUX
TeMAaTOJIOTiTHHX 3aXBOPIOBAHb, MiCTUTh KOMIUTEMEHTAPHI MOTUBH
no caifri 38’s13ysaHHg PT c-myc i NF-kB-p50. BimnosinHo, eie-
MEHTH JierpanoMy Takux npe-mMiPHK moteHLifHO 3n1aTHi QyHKIGi-
OHyBaTH sIK ankTepHaTiBHI OT; 2) KoXHiiT Ho3oMoTiTHIMH hopMi
BJIACTHIBMIA MeBHUM XapaKkrepHuii cniekTp O T-KOMILUIEMEHTAPHUX
MOTHBIB Yy ii mpodini excripecii MiPHK, 1o ¢BimuauTs 1Ipo ix pe-
ANbHY YYACTh Y MeXaHizMax JubepeHLiloBaHHd KITHH; 3) pisHi
TIITY iHgopMauiiiHoi HammmkopocTi npe-MiPHK Bignosinaors
pi3HUM HamnpsiMKaM TudepeHmiroBanHa KITHH. OnepxaHi pe-
3yJILTATH JAIOTh 3MOI'Yy TAKOX CchOpMYJIIOBATH TaKi peKOMeHOaLil
i oudepeHtiitHoi giarHocTHKU: 1) rimepekcrpecis miR-320a
Ta MmiR-323b y 61acTHMX KIiTHHAX MOXe OYyTH BATOMHM apry-
MEHTOM I JiarHOCTUKM XPOHIYHOI MI€JIOIUTAPHOI JICHKEMIl;
2) rinepexcnpecia miRs 495 ta 543 — cama no co6i a6o, TMM
6imbine, y KoMGiHALil 3 rimoekcnpeciero miR-134, -542, -623, -671,
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-1182 — y 6y1acTHMX KJIITMHAX MOXe OYTH BATOMHM apryMeHTOM
JUISL TIarHOCTHKW XPOHIYHOI Mi€IOIATapHOI JIeHKeMii; 3) rimo-
ekcrpecias miR-126 y 61acTHMX KIiTHHAX MOXe GYTH BarOMHM
apTyMEHTOM LISl JiarHOCTMKM MOCTPOI Mi€JIOIIMTAPHOI JISHKEMIl;
4) rinepexcnpecist miR-185 Ta miR-324 y xiiiTuHax 1iMboMn Moxe
OyTH BArOMMM apryMEHTOM JUIsI JiarHOCTUKM JiMboMu Bepkirra;
5) rinepekcnpecis miR-192a-2 y xwritHHax giMpomMmn Moxe OyTH
BaroMUM apryMEHTOM I JiarHOCTUKH MAaHTilHO-KIITHHHOL
JTiM¢pOMH.

Kmouosi ciioBa: niMdorportidepaTiBHi 3aXBOpIOBAHH; Mi€NO-
nposidepaTBHi 3axBoproBaHHA; MiKkpoPHK; caiitu 3B’ s13yBaHHS
tbakTopiB TpaHcKpuMIIii; TMbepeHITiiiHA TIaTHOCTHKA.

MoTuBel, KOMIINeMeHTapHbIe CAWTaM CBA3LIBaHUA
cpaxropos TpaHckpunumm NF-kB-p50 1 c-myc,
8 MUPHK, BoBne4YeHHbIX B NaToreHes paznuyHbIX
numbpo- n MmuenonponudepaTMeHbIX 3abonesaHui
B.A. Ilanxosenxo, A.A. Opaoackuii, E.A. Camoiinenko
Mnc'ru'ryr SKOHGPHMGHTMHHO“ naTtoJiIorn, OHKOJIOruH
u paanoGuosiornn uMm. P.E. Kasevxoro HAH Yxkpannbi, Kues
Pesome. B HalIMX NmpeAmiecTBYIOIOUX MCCICIOBAHMAX B CO-
crase Tipe-MUPHK (stem-loop ¢ropM) yenmoBeka, MBIIIIA U KPbICHI
BBISIBIIEHBI PA3JTMIHbIE THITHI MOTHBOB, KOMILTIEMEHTAPHEIX CaiiTaM
csizbiBabms pakropos tpanckpurnmu (OT) c-myc u NF-kB-pS0.
Taxcke oImMcaHhbI pa3IMYHEIE THITEI HH(OPMAIIMOHHOM H30BITOYHO-
ctH nipe-Mu PHK oTHocuTeIhHO Takimx MOTHBOB. ChopMyTHpoBaHa
TUIIOTE3a O TOM, 9TO TAKNE MOTHBBI, OyIyqHd DJIeMEHTAMM IETParoMa
upe-MuPHK, MoryT ¢ yHKUMOHMPOBATL KaK aJlbTEePHATHBHELIC
O®T. B gauHoit paGote 5Ta MeTOOOIOTHA ObUTA TIPHMEHEHA IS
aHaMM3a XapaKTepHBIX podmiei sxcrpeccu MuPHK pasmiaHbx
B-numornpomidepatuBHBIX 1 MAETONIPOHMEepaTUBHEIX 3a00-
JieBaHWii. BRIABIEHE! cieayiolMue OCHOBHBIE 3aKOHOMEPHOCTH:
1) 3HauuTenbHas 9acTb pe-MMPHK, BOBJIEYEHHBIX B MaTOreHe3
Pa3IMIHBIX T€MATOJIOTHIECKHX 3a00JIeBaHUI, CONEPKHUT KOMILTE-
MEHTapHBIE MOTHBEI K caiitaM cBsi3pBaHus OT c-myc u NF-kB-p50.
CoOTBETCTBEHHO, DJIEMEHTHI ierpanoMa Takux npe-MuPHK noteH-
IIMAJILHO CIOCOOHBI (PYHKIIMOHMPOBATH KAaK abTepHaTHBHbIE OT;
2) KaxXIOH HO30JI0THYECKOH OopMe CBOMCTBEHEH OIpPEAEICHHEIA
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xapakTtepHsIii ciektp OT-KoMIUIeMEeHTapHBIX MOTHBOB B €€ TTpO-
e skcnipeccun MuPHK, a0 yKaskBaeT Ha MX pealbHOE Y4acTHe
B MexaHu3Max b depeHIMPOBKH KIETOK; 3) pa3IMyHble THITHI
uHbopMarmoHHoi u3GkErToaHocTH npe-MUPHK cooTBeTcTBYIOT
Pa3HEBIM HarpaBIeHHUsIM T de pe HITMPOBKH KieToK. [TonyuyeHHEIe
PE3YIILTAaTRI JAIOT OCHOBAHWE TAKCKE CHOPMYTMPOBATh CIICAYIOITHE
pexoMeHnaivu e sudrpepeHLMANBHOIM IMATHOCTUKY: 1) rMTIepoK-
crpeccust miR-320a 1 miR-323b B GIACTHRIX KITETKAX MOXKET OLITh
BECOMBIM apTYMEHTOM UL JMATHOCTHKHA XPOHUYECKON MUEJIOLH-
TapHOH Jielikemny; 2) rumnepakcnpeccus miRs 495 u 543 — cama
1o ce6e Wi, TeM Gosiee, B COYETAHHH C TMIIO3KCIIpeccHei miR-134,
-542, -623, -671, -1182 — B GacTHRIX KITETKaX MOXET GBITh BECO-
MBIM apIrYMEHTOM JUIS1 TMATHOCTHKH XPOHHYECKO# MUETOITMTapHOM
JieHKeMHH,; 3) TMII03KcITpeccHst miR-126 B GIACTHBIX KITETKAX MOXET
OBITh BECOMBIM apTyMEHTOM JI/ISl THATHOCTHKH OCTPOii MAEJIOITTap-
Hoii nefikeMuy; 4) rumnepakcnpeccus miR-185 u miR-324 B keTkax
JIUMPOMBI MOXET GLITh BECOMBIM apTYMEHTOM IS TUATHOCTAKHU
JymumboMel BepkiTTa; 5) runepakcnpeccHs miR-192a-2 B kinerkax
JIMPOMBI MOXET GBITH BECOMBIM apTyYMEHTOM IS MUATHOCTAKHU
MAaHTUITHO-KJICTOTHOH JIMM@POMEL.

KmogeBbie cioBa: mumdbonponudepaTuBHbie 3a601€BaHMA;
muenonpoaucdeparuBHeie 3a0oneBanua; MUKpoPHK; caifTe
CBA3bIBAHUSA (HaKTOpPOB TpaHCKpunuuu; auddepeHumansHas
UarHOCTHKA.
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