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Abstract :

Background: Cancer development is one of the many effects of dysregulation of miRNA expression patterns;
miRNA has been found to express abnormally in hematological neoplasia such as chronic myeloid leukemia and
solid malignancies. Resistance and response degrees following TKI treatment correlate with miRNA expression.
Hence in this study, we tried study the relationship of miRNA- 181c and miRNA-150 between different p210 BCR-
ABL transcript levels and the role of miRNA-181c and miRNA-150 between different levels of imatinib optimal re-
sponse in CML patients. Method: Our study included 60 CML patients divided into two groups based on response
to imatinib therapy,30 samples of the optimal molecular response of CML patients, and . samples of failed mo-
lecular response CML patients30, samples of apparently healthy volunteers were included and evaluated as con-
trol. Results: According the BCR-ABL P210 % results there was a significant difference (P =< 0.0001), between the
responder and the failure response CML patients, the result of miRNA-181c showed significant difference between
both CML patients (P = 0.0012) while miRNA-150 results there was high significant difference (P=0.0001 > ).As-
sessed MiRNA-181c and miRNA-150 expression levels in different responses and failure responses of CML patients,
there was a highly significant difference (P = 0.0044) (P =0.0002) respectively, a cutoff value of response vs.
failure response of miRNA-181c and miRNA-150 (7.24) (1.784) respectively, with high sensitivity, can be of diag-
nostic value to differentiate between response and failure response. Conclusion: Changing gene expression with
different amounts of miRNAs impacts drug-gene interactions, with consequences for cell growth and death.
Gene expression of miRNA- miRNA- 181c and miRNA-150 among CML patients of imatinib therapy were higher in
response patients than in failure response patients. The gene expression level of miRNA-181c and miRNA-150 dif-
fers through different responses in CML patients.

Keywords: CML, Imatinib mesylate, miRNA181-c, miRNA.150-

dadiygll SUlpbub Ul u.o Sso20Jl Uil §99.iJI yoolJl ygo
JojoJl Unla.lJI ol glbpw yop0J
6Ll pgle puus - & paiiuioll deolal - pglell s Loly e figh :guisWl
8Usdl pgle g - & paiiucoll ool - pgloll &S 6jas guws clpwl 6)giss aclurol! 3wl

l dgao - Gouleil 3138y o Gio guuisd oluw jgisal o Wikiwyl

ryaldiue
S35 Lkl o5 2l (3 g I 53531kl onl BUG (5 U 5 tal) U1t 2 DL s AL
ub-).slaﬂ.’j M\ w‘f\)‘)y‘jdﬁ}‘f@.ﬂ rJJ\ d&ﬂ&@yﬂ‘ﬁ)‘ﬁy‘dﬂﬂd&ww)‘
M‘)JLJ}[}QM‘)-U‘DM‘}GVJ‘JAJ&JHéj}J‘M‘M(TK])ﬂSW}ﬂU\MC%MQ\?WNY\)M}LA‘
)}é)(BCR-ABL) P210 - @)ﬂ‘&)ﬂ‘dﬁb@ww&@&bwwmlRNA 150 3y miRNA- lglcbuféyu.”
Jw\ uﬂ,&\ sl ¢,\J| ob Lspf d el mw‘}“ u,: Ll ULM uumlRNA 1505 miRNA-181¢
U.AJUGPBV.J\rv\J\dUaJw;ng.aUAWw%)UA}\JGbJ\rVU‘ULbﬂSp}JA|M}\mbwy‘u»w
.laLaJA.Gj.QSMPZIOCﬁuLu} C?LJ\ r&;ijswjjmu& bw‘ﬂ‘u&jk.l\dnww%ww
oM dcb;ﬂ\ (:.U\ O v g2 L LNl b 5 Graetd) o (P =<0.0001) oS S Sl OIS «(BCR-ABL) i &l
c?[.qulf\(w:(P 00012)&}\&5&3‘6.,0‘0&]“69}»&&5@4b«.Sb},\MUJJmIRNA181C4>wu;€.£‘
J.‘.zj iz Sblbel d miRNA-1505 miRNA-181c x5 &b stews Cod (P = <0.0001) 1748 L sxe B 5 miRNA-150
‘J‘j«j‘ ‘_}.c (P =0.0044) (P = 0.0002) dsla>| V> 33 3,3 Il O ¢ pe 3l L;cal.».J\ (aJJ\ Ol v g2 L LYl
ol ojﬁg of u.im chM;L\ CLAJJ‘ Ca «miRNA-181c =miRNA-150 7.24 =1.784 ‘ubw\ﬂ JMA JJL‘LA cubww Cla.a.ﬂ
LsﬁfugmlRNA 1505 miRNA- 181¢.J w%-\JfJ\QLS L”»j Qw\w&q\jpcﬂ@\jm UL:A:-\ uku,y
o) (5 g il BN L3 50 o0 B5lie Gl 50 M G el sl W el el el O
e M Bl e O w05 50 Ak DLl N IS 0 mIRNA-1505 miRNA-181c J 2|
. miRNA-181¢c, miRNA-150 &M Slal = e 5 ng.a.J\ (a.U\ O il uu.ﬁl

\s J




The Role of microRNA in The Genetic Disturbance of Patients with Chronic Myeloid Leukemia
Bassam Francis Matti

....................................... Kawthar Ali Radhi ,

H 220

Israa Hussein Hamzah

Introduction:

Hematopoiesis is described as the
ability of self-renewing cells to form
mature blood cells™". The increase of
immature cells in the bone marrow
and abnormal hematopoiesis defined
Leukemia is a highly diverse hemato-
logical malignancy®®. Agranulocytosis,
marrow hypercellularity, and spleno-
megaly are all symptoms of CML, which
Is caused by a mutation in a pluripo-
tent stem cell®. This myeloprolifera-
tive neoplasm is a clonal hematopoiet-
ic stem cell (HSC) neoplasm marked by
anincrease in myeloid linage cells at all
stages of development®. The increase
of Philadelphia chromosome-positive
(Ph+) myeloid cells is a defining feature
of CML patients. A reciprocal trans-
location between the Abelson (ABL)
protooncogene on chromosome 9 and
the breakpoint cluster area (BCR) on
chromosome 22 results in the Ph chro-
mosome, t (9;22) (g34; q11). This re-
sults in the production of an abnormal
MRNA product, p210 BCR-ABL, a fusion
protein with constitutive ABL tyrosine
kinase (TK) activity®. This kinase regu-
lates several downstream substrates,
including A serine threonine kinase
also known as protein kinase B (Akt),
Myelocytomatosis MYC and c-Jun N-
terminal kinase (JNK), which are all re-
quired for normal cell proliferation and
survival. The hyperactivity of the BCR-
ABL kinase, on the other hand, breaks
this delicate balance and drives cells
to uncontrolled proliferation and sur-
vival, both of which provide a growth

advantage to malignant cells with this
mutation, ultimately leading to CML
pathogenesis®. For the efficient treat-
ment of CML, tyrosine kinase inhibitors
(TKIs) are required to suppress the ki-
nase activity of the BCR-ABL protein®.
Imatinib mesylate is a tyrosine kinase
inhibitor that inhibits downstream
BCR-ABL signaling by blocking the ATP
binding site of the protein®. Although
imatinib, works for the great major-
ity of CML patients, resistance can de-
velop either spontaneously or during
treatment™®. MicroRNAs (miRNAs) are
short noncoding RNAs that affect cell
survival and development after tran-
scription. Overexpression of oncogen-
ic miRNAs (oncomiRs) or reduced ex-
pression of tumor suppressor miRNAs
have been found in malignancies®.
Over 30% of basic genes, which are in-
volved in key biological processes such
as proliferation, differentiation, sur-
vival, invasion, and programmed cell
death, some research has suggested
that miRNA expression profiles could
be used as biomarkers for leukemia di-
agnosis, prognosis, and treatment re-
sponse?.

Materials and Method

Subjects: This study was carried out
between September 2021- July2022
at Baghdad Teaching Hospital/ Medi-
cal City. The current study included 60
CML samples who were over the age of
18 and had been on imatinib therapy
for more than a year. Patients were di-
vided into groups based on treatment
response and BCR-ABL transcript lev-
els. The European Leukemia-Net (ELN)
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guidelines were used to define treat-
ment response criteria™®.30 samples
optimal responders (p210 BCR-ABL
transcript levels less than 0.1%) and 30
samples as failure molecular respond-
ers (p210 BCR-ABL transcript levels
greater than 1%)30, samples of appar-
ently healthy volunteers were used as
controls. At the time of sampling, an
automated blood count analyzer was
used to obtain and calculate blood
count indices. This study was approved
by the scientific ethics committee/
All the study experiments were per-
formed at the University of Mustansi-
riyah University - College of Science-
Department of biology.

Statistical analysis: GraphPad Prism
7.0 was used for statistical analysis, to
detect the effect of different param-
eters in study, discrete variables pre-
sented using their number and per-
centage, chi square test was used to
analyze. For non-parametric data such
variables analyzed by Kruskal-Wallis
test for comparison between different
groups (response, and failure response
and control). The probability was cal-
culated for Variables that followed nor-
mal distribution One way ANOVA used
for their analysis. For post Hoc analy-
sis, Tukey U test used for those ana-
lyzed by One way ANOVA, while Dunn’s
multiple comparison test for those
analyzed by Kruskal-Wallis test. The re-
ceiver operator curve (ROC) was used
to investigate the expression of the
level miRNA in distinguishing failure
response cases from optimal response
cases, and (P 0.05) were deemed sta-

tistically significant.

Results

Patients and control group gener-
al characteristics: Out of 60 CML pa-
tients on imatinib therapy, patients
were divided into two groups based
on response to therapy, thirty sam-
ples were with optimal response with
(mean age 45.97 + 2.23 years, M:F ra-
tio 12: 18) and thirty samples were
with failure response with (mean age
49.87 + 2.25years, M:F ratio 18: 12 )and
thirty samples of apparently healthy
volunteers were included and evaluat-
ed as a control with (mean age 30.93
+ |,Voyears , M:F ratio .

The following patient characteris-
tics were included based on a complete
blood count: The median white blood
cells count (cell/cm3) for the response,
failure response CML patients and con-
trol group was (6.6x102%) (3.9-15.3),
7.05)x10%), (3.1-12.6)6.15) ,x102), (0.8-
18.3) respectively ,they showed no sig-
nificant difference between all studied
groups. While the median hemoglobin
level g/dl to pL for the response, fail-
ure response CML patients and control
group was (12.15 g/dl) (6.8-15.3)13.1) ,
g/dl) (9.6-15.9)15.8) , g/dl) (10.2-17.3)
respectively, showed no significant dif-
ference (P=0.5386) for both patients
CML groups ,but showed a significant
difference among patients groups and
control group according to the hemo-
globin level (P =<0.0001) showed re-
duced hemoglobin levels than the con-
trol. The median platelets count xI.3/uL
for the response, failure response
CML patients and control group was



The Role of microRNA in The Genetic Disturbance of Patients with Chronic Myeloid Leukemia
Bassam Francis Matti

....................................... Kawthar Ali Radhi ,

Israa Hussein Hamzah

H 222

(235x10°%) (17-391)48-) (10°x210.5)
159-450) (1-°x237) ,(1237) respectively
showed no significant difference be-
tween all student groups. There was a
significant difference in all CML cases
based on imatinib therapy response
based on QPCRresults for p210 BCR-ABL
transcripts indices for each patients
(P=,(0.0001 > between the response
and the failure response CML patients
with a highest transcript level in failure
response CML group with mean (7.463
+ 3.345%) and optimal response group
with mean (0.0145 + 0.03%) in rela-
tion to BCR-ABL transcript levels.Dis-
tribution of mean BCR-ABL p-210 level
among different responses of CML pa-
tients groups. The mean BCR-ABL1 (<
0.0032), (0.01-0.0032)0.1-0.01) ,) and
(>1), the result showed in this study,
the mean = SE BCR-ABL p-210 level dif-
ferent response groups and failure
response group = (0.0019 += 0.0005,
0.0056 = 0.0007, 0.0271 + 0.0036,
3.345+7.463) respectively, shown high
significant difference between all stud-
led patients (p=< 0.0001).

Assessed of mean mIRNA expres-
sion level among response group and
failure response group of CML pa-
tients, the mean folding miRNA-181c
expression for response and failure re-
sponse = (2821+ 109 and 12.61 + VPV)
respectively, the result showed high
significant difference between both
patients groups (P= 0.0012).The mean
folding miRNA-150 expression (391.8+
Peq, and 1.919 +.¢&.Al) for both re-
sponse and failure response, respec-
tively. The result showed high signifi-

cant difference between both patients
groups (P=<0.0001).

Assessed of mean mIiRNA-181c ex-
pression levelamongdifferent respons-
es groups and failure response group
of CML patients showed significant dif-
ference result in the mean BCR-ABL1
(<0.0032), (0.01-0.0032)0.1-0.01) ,)
and (>1), were expression (4614+7.397,
2413 £+ 2953 2172 + 251.1 and 12.61
+ 1.482) respectively, with high level
among deeper responders CML pa-
tients respectively, as shown in figure
1(A). As for of miRNA- 150 showed sig-
nificant differences result in the mean
BCR-ABL1 (< 0.0032), (0.01-0.0032),
0.1-0.01)) and (>1), were expression
(1203+£116424.35 + 59.16 ,8.502 + 14 .17,
and 1.919 + 0.4081) respectively, with
higher level among deeper responders
CML patients, as shown in figurel (B).
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Figure 1: (A) MIRNA -181c expres-
sion level through different responses
groups and failure response of CML pa-
tients (B) MIiRNA -150 expression level
through different responses groups
and failure response of CML patients

Based on table 1 and table 2 to de-
termine a cutoff value, a receiver op-

erating characteristic (ROC) curve
analysis was used of miRNA-181c and
MiRNA-1501.784) (7.24) ) respectively,
with high sensitivity can be of diagnos-
tic value to differentiate between re-
sponse and failure response. as shown
in figure 2 and figure 3.

( N
Table 1: The ROC analysis for miRNA-181c expression
Optimum
. CI 95% SN o
Comparison groups | AUC of AUC P-value | Cut off (%) (%) SP
value
Control vs. Response | 0.733 | 0.575-0.892 | 0.0019 1.486 73.3 100
Response vs. Failure | 711 0610:0.870 | 0.0014 | 7.24 76.7 | 66.7
response
- J
4 N
Table 2: The ROC analysis for miRNA-150 expression
Optimum
. CI 95% SN | SP
Comparison groups | AUC of AUC P-value | Cut off %) | (%)
value
Control vs. Response | 0.833 | 0.7-0.967 | <0.0001 1.197 83.3 | 100
Response vs. Failure 0.819 0.715- <0.0001 1,784 70 | 7133
response 0.922
- J
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Figure 2: ROC analysis for miRNA-181c¢ expression
(A) for control vs. response (B) for response vs. failure response
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Figure 3: ROC analysis for miRNA-150 expression
(A) for control vs. response (B) for response vs. failure response
- J

Discussion: When comparison dif-
ferential expression of microRNAs in
CML patients who responded to TKI
therapy (“responders”™) versus those
who did not (*non responders™). The
goal is to identify microRNAs as pre-
dictive biomarkers of TKI sensitivity

as well as to aid in the investigation of
potential microRNA-mediated TKI re-
sistance mechanisms for therapeutic
use™. MiRNA levels in the blood were
shown to alter considerably in newly
diagnosed CML patients before and
throughout the first two weeks of Ima-
tinib treatment, suggesting the pos-
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sibility of identifying easily detectable
biomarkers to track TKI response. In
our study, include 60 CML patients with
mean age of (45.97 +2.23,49.87 +2.25,
ILVo + 30.93) years for both response,
failure response CML patients and
control group, respectively, without
significant statistical differences be-
tween both patients groups. This is
comparable to the ELN 2020 review,
Asians’ younger age distribution™.
Our studied groups showed significant
difference of age between the control
from one side and different groups
of CML patients from the other side
(P =<0.0001). Chronic myeloid leuke-
mia (CML) affects people of all ages,
and its prevalence rises with age, prior
to the introduction of imatinib, older
age was a risk factor. Since then, CML
patients’ outcomes have improved,
and older age appears to have lost its
negative impact™. white blood cells
count they showed no significant dif-
ference between both patients group,
also between patients different re-
sponse groups and control, our stud-
ied failure response CML patients were
with failure molecular response. While
the median hemoglobin level g/dl to
puL showed no significant difference
for both patients CML groups ,but
showed a significant difference among
patients groups and control group
(P =<0.0001), showed reduced hemo-
globin levels than the control, which
might be related to the long-term use
of imatinib treatment™. Anemia in-
crease gradually with the prolongation
of medication™. The median platelet

count among all studied groups was
within the normal range, but this does
not rule out the presence of various
stages of CML in this study. Accord-
ing to ELN recommendations, achiev-
ing CHR within 3 months of starting
therapy is an optimal response. With
TKI therapy, nearly all patients with
chronic CML achieve a CHR"®, In our
study, we compared the expression
level of miRNA with the degree of re-
sponse achieved after treatment for
CML patients with failure response,
through assessment mMIiRNA-181c ex-
pression levels in different responses
and failure response of CML patients,
showed significant difference result in
the mean BCR-ABL1(< 0.0032), (0.01-
0.0032)0.1-0.01) ,) and (>1), were ex-
pression (4614+7.397,2172 + 2511 ,
2413 + 2953 and 12.61 + 1.482) respec-
tively, with high level among deep-
er responders CML patients . There
was a significant difference between
(<0.0032 vs. >1) and (0.1-0.071 vs. > 1),
(P =0.0153) (P =0.0398) respectively,
without significant difference among
other studied patients groups. MiRNA
-181c is involved in a tumor-suppres-
sion pathway gene silencing inhibits
the translation process of the mRNA
into protein by intervening in gene ex-
pression in imatinib-resistant vs. ima-
tinib-responder patients. MiRNA and
target genes play roles in the molec-
ular mechanisms underlying CML re-
sistance. Because increasing BCR-ABL
levels leads to abnormal miRNA expres-
sion, there will be a decrease in apop-
tosis capability, which may cause more
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disease progression in imatinib resis-
tant patients vs. increasing apoptosis
of leukemic cells in imatinib-responder
patients”). MiRNA-181c may function
to regulate therapy response, activat-
ing MiRNA-181c or inactivating its tar-
get gene pathway could be a potential
strategy for reversing drug resistance
in human CML. In CML, downregulation
of miRNA-181c may cause the PI3K/AKT
pathway to become overactive and
ST8SIA4 to express itself excessively.
Inhibiting the PI3K/AKT signaling sys-
tem may reduce cancer cell prolifera-
tion and induce apoptosis in a variety
of malignancies'®.

As for miRNA-150 expression levels
in different responses and failure re-
sponse of CML patients, showed sig-
nificant difference result in the mean
BCR-ABL1(< 0.0032), (0.01-0.0032),
0.1-0.01)) and (>1), were expression
(1203+£116424 .35 + 59.16 ,8.502 + 14 .17,
and 1.919 + 0.4081) respectively, with
higher level among deeper responders
CML patients. The result significant dif-
ferences appeared between (< 0.0032
vs. >1) and (0.01-.,1 vs. >1), (P = 0.0471)
(P=0.0001) respectively,without signif-
icant difference among other studied
patients groups. When neoplasia devel-
ops, progresses, or responds to treat-
ment, MiRNA-RNA expression, which is
a dynamic process, reflects changes at
the cellular level™. BCR-ABL and miR-
NA-150 have a strong association in
this study’s molecular remission data.
This suggests that miRNA -150 may be
helpful in predicting outcomes once
patients using imatinib for chronic

myeloid leukemia have achieved mo-
lecular remission, high expression of
mMiRNAs targeting BCR-ABL sensitized
the CML cells to imatinib treatment,
suppressed proliferation and induced
apoptosis. Relapse or full molecular
remission could be the results of this
association‘??,

Conclusion

Changing gene expression with dif-
ferent amounts of miRNAs has an im-
pact on drug-gene interactions, with
consequences for cell growth and
death. Gene expression different level
MiRNA-181c and miRNA-150 among of
CML patients of imatinib therapy were
high expression in response patients
than failure response patients. The
gene expression level of miRNA-181c
and miRNA-150 difference among dif-
ferent level BCR-ABL-210 transcript in
optimal response CML patients.
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