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SUMMARY

The Effect of miR-1 and miR-133a on HDACY and SRFBP1 Expression in the
Processes of Inducing Transdifferentiation of CD344+ Peripheral Blood Cells
into Mature Cardiomyocyfes

Coronary heart disease can cause myocardial infarction characterized by
cardiomyocyte death Until now, the aim of managing myocardial infarction is
limited to restoring coronary blood flow and reducing the burden on the heart
muscle. However, these treatments could not replace dead cardiomyocytes
Myocardual infarction is also a leading cause of heart failure. To date, there is no
cure for advanced heart failure except heart transplantation, which sull has many
limitanions, such as the small number of donors, and the possibility of immune
rejection (Burchfield & Dimmeler, 2008: Dimmeler et al, 2005). Innovanve
therapy 15 needed fo overcome these problems, one of which is through
regeneranve (reannent Regeneration of dead myocardium can be done by
replacing dead cardiomyocytes with new cells originating from stem cells using a
techmque called cellular cardiomyoplasty (Hanson et al, 2012; Srivastava,
2017) Cellular cardiomyoplasty aims to replace damaged myocardial tussue and
resiore myocardial function (Chachques et al, 2005, Hamano et al,, 2001)

Cellular reprogramming has the potential to obtain stem cell availability
through pluripotent induction or transdiyferentiation techniques (Takahashi &
Yamanaka, 2006) Transdifferentiation 1s the technigue of converting certain
differentiated cell types nto other cells. Transdifferentianon has been proven
safer and has a more straightforward process than plunipatent inducnon (Wang et
al, 2015). The success of the rransdifferentiation process is determined by the
source cell rype. Hematoporenc stem cell marked CD34+ has the poitential to
become a source cell because these cells can differentiate into cardiomyocytes.
Tus differennation process can be done because CD34+ cells originate from the
same embryonic layer as the heart called the mesoderm layer (Lim et al, 2013)
Other than that, CD34 + cells can be extracted from large numbers of peripheral
blood through minimally invasive procedures (Romagnani et al, 2006)

Cell transdifferentianon can be induced by microRNA  (miRNA)
MicroRNA 15 a non-coding RNA that works in the post-transcnpiion stage by
degrading or inhibiting the translation of messenger RNA (mRNA) that resulis in
the modification of gene expression (Serradifalco et al, 2013).
Transdifferenniation using miRNA 15 easter to do in mature cells and has no risk
of permanent genome change MicroRNA has a crucial role in the stage of
differentiation of cardiomyocytes, especially microRNA-1 (miR-1) and microRNA-
133a (miR-133a). miR-1 is known to have the most dominant amount in heart
nssue up fo 43%, while miR-133a is a miRNA derived from the same cluster as
miR-1 whose functions and actions are interconnected (Malizia & Wang, 2011,
Wang et al, 2015).

miR-1 is known to have the ability to inhibit the expression of the histone
deacetylase 4 (HDACH) gene, which then increases the expression of the myocyte
enhancer factor 2 (MEF2) gene. Increasing MEF2 can tngger cell differentiation
into mature cardiomyocyvtes characterized by the expression of cardiac troponin
(Al-Magtari et al, 2017, Chen et al, 2013) miR-133a can inlubit the Serum
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Response Factor Binding Protein 1 (SREBP] ) gene, which 15 a cofactor of the
serum response factor (SRF) gene (Sepulveda et ol , 2002) Inhibition of SRFAP!
and SRF in cells will mgger prohferation and inhibit cell differentiatton into
mature cardiomyocytes (Al-Maqtari et al, 2017). This study aims to prove the
effect of miR-1 and miR-133a on HDACY and SRFBP] expression m the process
of inducing transdifferennanon of CD344 peripheral blood cells into matre
cardiomyocytes, which 1s indicated by the expression of cardiae troponin

CD34+ cells solated from the peripheral blood was successfully done by
magnetic bead isolation method. CD344 cell culture was successfully expanded
and was adherent and also confluent by 75% on the 7" day of cultre. Afier the
expansion, the CD34+ cell was transfected with miR-1 (P1) and miR-133a (P2)
CD34+ cells also treated using cardiomyocyte differennation medium (P3). Cells
were harvested on the 2%-day post-transfection to measure HDACH and SRFBPI
gene expression using RT-qPCR The remaining cells are collected on the 5"-day
post-transfection fo measure the expression of cardiac troponin  using
immunocytochemistry.

Measurement results of gene expression using RT-4PCR showed that the
transfection of miR-1 decreased HDACY gene expression by -0.54 fold while
transfection of miR-133a decreased SRFBPI gene expression by -0.55 fold ar 2™-
day posi-transfection. Treatment using cardiomyocyte differentiation medium
decreased HDACY gene expression by 0.60 fold and increased SRFBPI gene
expression by 5 17 fold at 2-day post-transfecnon  Transfectnion of miR-1 (P1)
(median 31 37) and treament using cardiomyocyte differentiation medium (P3)
(median 21.06) caused a significant increase in the percentage of cardiac
troponin when compared fo PO (medan 12.13) (p <005) at 5"-day post-
transfection Transfecnion of miR-133a (P2) (median 7.15) did not change the
percentage of cardiac troponin when compared to P'0 (median 12.13) (p >0.05).
Transdifferentianion efficiency of CD34+ peripheral blood cells mto mature
cardiomyocytes through miR-1 transfection was 32%, while the treatment using
the cardiomyocyte differentiution medium was 21 4%

The regresston analysis showed that miR-1 rransfection had a significant
posttive  relationship with the percentage of cardiac mroponin (B= 0701,
p=0001) The analysis also showed that mR-1 transfection had a significant
negative relanonship with HDACY gene expression (B= -1.000; p=0001). The
transfection of miR-133a showed no significant relationship to the percentage of
cardiac troponin (B= 0.181; p=0263) but had a significant negative relationship
with SRFBPI gene expression (B= -1.000;, p=0.001) The addition of
cardiomyocyte differentiation medium had a significant positive relationship with
percentage cardiac troponin (B= 0505; p=0001), a significant negative
relationship with fIDACY gene expression (B= -1.000, p=0.001) and also a
significant posive relationship with SRFBPI gene expression (B= 1.006,
p=0001). HDACY gene expression has been shown fo had a negative and
significant relationship with percentage of cardiac troponin (8= -0.701; p=0.001)
whereas SRFBP) gene expression did not correlate with percentage of cardiac
troponin (B=-0.181; p=0.265)

This study concludes thar miR-1 transfection reduced HDACH gene
expression, and miR-133a ftransfection reduced SRFBPI gene expression.
Transfection of miR-1 more effective than the administration of cardiomyocyte
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differenniation medium in the process of inducing transdifferennianon of
penpheral blood CD344 cells into mature cardiomyocytes. While miR-133a
transfection did not influence the process of inducing trunsdiferennanon of
peripheral blood CD34v cells into mamre cardiomyocytes. HDACY gene
expression has been shown to had a negative and significant relationskip with
cardiac tropomin  expression whereas SRFBP! gene expression had no
relanonship percentage of cardac troponin. Transdifferenniation efficiency of
CDi4+ penipheral blood cells into mature cardiomyocytes through miR-1
transfection was 32% and through the addition of cardiomyocyte differentiation
medium was 21425 This study also suggests a new mechanism of puR-1 and
cardiomyocyte  differentation  medium i the process of inducing
transdifferennation of peripheral blood CD34+ cells inte mature cardivomyocytes
by decreasing HDACY gene expression
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ABSTRAK

Pengaruh Mikro RNA miR-1 dan miR-133a terhadap Ekspresi HDACA dan
SRFBPI dalam Proses Induksi Transdifrensiasi Sel CD34+ Darah Perifer
menjadi Kardiomiosil Matur

Andrianto

Latar belakang: Regencrasi miokardium yang telah mati dapat dilakukan dengan
teknik kardiomioplasti seluler. Salah satu cara untuk menyediakan sumber sel
baru untuk kardiomioplasti seluler adalah transdiferensiasi. Sel CD344 darah
penfer berpotensi berdiferensiasi menjadi kardiomiosit matur dengan induksi
mIRNA spesifik jantung yaitu miR-/ dan miR-133a. Penelitian ini bertujuan unmuk
menganalisis peran miR-/ dan miR-133a dalam menginduksi transdiferensiasi sel
CD34+ darah penfer menjadi kardiomiosit marur,

Metode: Penelitian ini merupakan penelitian eksperimental in witro. Sel CD34+
duselasi dari darah perifer menggunakan metode magnenic beads. Kultur sel
dibagi menjadi empat kelompok perlakuan yaitu : kontrol negatif (P0), perlakuan
transfeksi miR-1 (P1), perlakuan transfeksi miR-133a (P2); dan perlakuan dengan
pembenan medium diferensiasi kandiomiosit (P3). Kultur sel dipanen pada han
ke-2 pasca perlakuan untuk mengukur ekspresi gen HDAC4 dan SRFBEPI
menggunakan RT-gPCR dan pada hani ke-5 pasca perlakvan untuk mengukur
prosenlase cardiac rropomn menggunakan metode imunositokimia.

Hasil: Ekspresi gen HHDACA menurun -0,54 kali pada P1. Ekspresi gen SRFBPI
menurun -0,55 kali pada P2. Prosentase cardiactraponin meningkat signifikan
(p<0,05) pada P] dan P3, namun tidak pada P2. Efisiensi transdiferensiasi Pl
sebesar 32%, scdangkan P3 sebesar 21,4%. Ekspresi gen HDACY memiliki
hubungan necgatif dan sigmifikan dengan prosentase cardiac rroponin (B= -0,701,
p=0,001), scdangkan ekspresi gen SRFBT1 tidak berhubungan dengan prosentase

cardiac roponin (B=-0,181; p=0,265)

Kesimpulan: Transfcksi miR-/ menurunkan ckspresi gen 1IDACY dan transfeksi
miR-133a menurunkan ekspresi gen SRFBPI. Transfeksi miR-1 lebih efisien
dibandingkan dengan pembcrian mediun diferensiasi kardiomiosil dalam proses
transdiferensiasi. Penclitian ini menghasilkan temuan baru bahwa miR-/ dapat
menginduksi transdiferensiasi sel CD34+ dorash perifer menjadi kardiomiosit
matur melalui penurunan ckspresi gen HDAC4.

Kala Kkunci® transdiferensiasi, scl CD344, microRNA-I, microRNA-133a,

kardiomiosit
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ABSTRACT

The Effect of miR-1 and miR-133a on HDACY and SRFBPI Expression in the
Processes of Inducing Transdifferentiation of CD34+ Peripheral Blood Cells
into Mature Cardiomyocytes

Andrianto

Background Regeneration of the dead myocardium can be done with cellular
cardiomyoplasty Transdifferentiation is a techmgue for providing cell sources for
cellular cardiomyoplasty CD34+ cell has the potential to differentiate into
cardiomyocytes by induction of cardiac-specific miRNA, namely miR-1 and mtR-
133a This study aimed to analyze the role of miR-1 and miR-133a m inducing
transdifferentiation of peripheral blood CD34+ cells into mature cardiomyocytes

Methads' This research was an in vitro study CD344 cells were 1solated from
peripheral blood using the magnenc beads method Cell culture was divided into
Sour treatment groups. neganve control (F0), miR-1 transfection (P1), miR-133a
rransfection (P2), and treatment with cardiomyocyte differentiation medium (P3),
Cell culture was harvested on the second-day post-treatment (o measure HDACH
and SRFBP] gene expression using RT-qPCR and on the fifth-day post-rrearment
to measure the percentuge of cardiac ropomn using immunocytochemistry

Results HDACH gene expression decreased by -0.54 fold in Pl SRFBP] gene
expression decreased by -0.55 fold in P2 The percentage of c-troponn increased
sigmificantly (p <0 05) in Pl and P3, but not in P2. Transdifferennation efficiency
mn Pl was 32%, winle P3 was 21 4% HDACY gene expression had a neganve and
significant relationship with cardiac troponin percentage (B= -0701; p=0.001),
whereas SRFBPI gene expression was not related to cardiac troponin percentage

(B=-0181, p=0265)

Conclusion' miR-1 transfecnon decreased HDACH gene expression and miR-
133a transfection decreased SRFBPI gene expression. miR-1 transfection is more
efficient than the ireatment of cardiomyocyle differennanon medium m the
rransdifferentiation process. This research also found a new finding that miR-1
can mduce transdifferennanion of penpheral blood CD34+ cells into mature
cardiomyocytes through a decrease of HDACY gene expression.

Keywords. transdifferennanon, CD34+ cell, microRNA-1, microRNA-133a,

cardiomyocyte
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