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Abstract. Post-transcriptional gene regulation in eukaryotic cells is mediated through several molecules including
noncoding RNAs. Among the noncoding RNAs, microRNAs (miRNAs) are the master regulator of gene expression and
therefore control various biological processes in living cells. Mitochondrial biogenesis is a biological process by which cell
increases the number of the active mitochondrion to produce more ATP. The presence of peroxisome proliferator-activated
receptor y coactivator-1alpha (PGC1a) protein determines mitochondrial biogenesis to enhance cellular energy production
in cells. Using in-silico approach, this study aims to identify the miRNAs that could potentially target PGCla gene to
regulate mitochondrial biogenesis. For this, four miRNA target prediction databases were employed to identify the potential
miRNAs which may target PGCla gene. The prediction results showed that a total of 27, 47, 77 and 79 miRNAs were
predicted by MirTarget2, PicTar, TargetScan, and miRanda, respectively. Following the clustering process, we found seven
miRNAs were identified as potential candidates by all four databases. Out of seven miRNAs, three miRNAs namely miR-
323, miR-222, and miR-137 were found to have 100% sequence similarity between human (hsa) and bovine (bta) miRNAs.
miRNA binding site analysis showed that miR-323, miR-222, and miR-137 have five, two and three seeding regions,
respectively, in the PGCla 3’UTR. Our study identified three miRNAs that have multiple binding sites at the PGCla
3’UTR and could potentially modulate mitochondrial biogenesis. However, a validation study experiment needs to be
performed to validate the interaction of these miRNAs with PGCla gene.

INTRODUCTION

Peroxisome proliferator-activated receptor-y (gamma) coactivator-1 o (alpha) (PPARGCI1A), also known as
PGCla, is a gene which play a central role in mitochondrial biogenesis [1,2]. Therefore, mitochondrial activity such
as cellular energy production and reactive oxygen species (ROS) scavenging were largely depended on the presence
of this protein. A previous study has demonstrated that there is a positive interaction between PGCla and AMPKA1
gene in regulating mitochondrial activity and lipid metabolism in bovine embryos [3]. Low expression of PGCla
tends to reduce the mitochondrial activity and AMPKAT1 expression that could lead to the higher ROS as well as
higher lipid accumulation. Moreover, a specific link between ROS, oxidative stress, antioxidant genes and
mitochondrial activity has been demonstrated in bovine embryos [4]. Therefore, restoring/increasing the mitochondrial
activity through enhancing mitochondrial biogenesis protein function could be a logical way in the treatment of
specific diseases linked to mitochondrial metabolism such as diabetic [5], obesity [6], cancer [7] and probably could
control the aging process [8]. In this regard, the role of miRNAs, master regulators of gene function, cannot be
overruled.

miRNAs are tiny (18-22 nt long), noncoding RN A molecules that post-transcriptionally regulate the expression of
genes [9]. The gene expression regulation is accomplished by an imperfect base-pairing with the target mRNAs and
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Abstract. Identification of major elements in milk liquid has been rapidly carried out by using pulse carbon dioxide
(COy) laser. Experimentally, a milk liquid was poured on a Cu metal plate to make a thin film on the metal surface. The
liquid was then dried at 100°C for 5 minute. A thin film of milk liquid was produced with a thickness of around 0.1 mm.
The Cu plate only functions as a metal subtarget. A pulse CO: laser was irradiated on a metal surface to induce a
luminous plasma. The atomization of liquid and excitation processes of atoms from the film sample happen in the plasma
region. Various major elements in milk liquid, namely Ca, Mg, Na, and K can successfully be detected. Therefore, the
method has high-prospect for major elemental analysis in liquid sample target.

INTRODUCTION

Identification of elements in liquid is needed in some scientific fields such as industrial field, medical and
biomedical fields [1-3]. In food industry, identification of elements in liquid is very useful to know the ingredient of
material products including major, minor, and impurity elements. In medical applications, elements in liquid such as
a sputum can be used as a fingerprint to identify the disease in the human being. Thus, a rapid identification of
elements is urgently necessary.

Some conventional spectroscopical techniques used for elemental analysis in liquid are X-ray fluorescence
spectroscopy (XRF) and inductively coupled plasma (ICP) technique [4,5]. The techniques are very sensitive for
identifying the elements, but they needs tedious sample pretreatment. The other technique, which recently grows
very rapidly for elemental analysis, is spectroscopy based on laser plasma (LIPS), which people call laser-induced
breakdown spectroscopy (LIBS) [6,7]. In this setup, an Nd:YAG laser is commonly used as an ablation source to
create a plasma on/in the material target. However, for liquid analysis, the technique still has some drawbacks. Some
scientists used liquid jet pretreatment for performing direct analysis of elements in liquid. However, the detection
sensitivity is still quiet low for analysis of trace elements.

Identification of elements using LIBS technique utilizing a pulse carbon dioxide laser (CO;) has been
demonstrated for various applications [8,9]. Compared to Nd:YAG laser, the pulse CO, laser has specific
characteristics including longer in laser wavelength of around 10 times longer and wider in a pulse duration of
around 20 times. With those properties, pulse CO, laser has high absorbance in the plasma region, producing in
large diameter and high temperature plasma.

In this study, unique sampling technique of LIBS utilizing a pulse carbon dioxide laser (CO,) was developed for
rapid analysis of liquid without tedious sample pretreatment. Namely, the liquid was poured as a thin film with a
thickness of around 0.1 mm on a copper metal subtarget surface. A pulse carbon dioxide laser was then irradiated on
the surface of subtarget to initiate a plume. The plume contains excited atoms, electrons, and ions from the liquid
material. The liquid sample used in this study was commercial milk liquid.
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Abstract. This aims of this research to analyze a profile of creative thinking skills of upper and lower academic students
in Senior High School in Klaten Regency. This research used quantitative descriptive method. The population in this
research was 19 Senior High Schools in Klaten Regency. The sample in this research was 29 students of State Senior High
School 1 Cawas and 23 students of State Senior High School 1 Polanharjo, XI Natural Science Class, academic year of
2017/2018. The researcher used random sampling stratification technique. Instrument in this research used descriptive test
which has been analyzed its validity and reliability. The results were analyzed by using descriptive percentage analysis,
indicating that there were significant differences in each indicator of creative thinking skills between upper and lower
academic students. In conclusion, the creative thinking skills of upper and lower academic students were still low because
of the lack of knowledge that students have.

INTRODUCTION

Creative thinking skill is one of thinking skills in 21% century. Creative thinking skills can be trained by learning
process [1]. Creative thinking skills are high-level thinking skills that train students' thinking patterns. Creative
thinking skills become the basis for developing all the skills that students have [2]. Creative thinking skills are
important to develop because through creative thinking students can develop ideas that exist in their mind by
combining multiple approaches through the students' imagination in solving a problem [3,4]. Through the creative
thinking skills, we are able to know about the level of student understanding and student personality in solving a
problem. Problems generally occur quickly and require creative thinking with new ideas to solve them [5]. The
solution to a problem trains students' thinking in analyzing the root of the problem and gives new ideas about the right
solutions to solve the problem.

Each student has different creativity in generating ideas to solve a problem [6]. Differences in the creativity of
each student are caused by different patterns of thought [7]. Creativity as a cognitive ability aims to train students to
generate new ideas with their own thoughts in solving a problem [8]. The solving of a problem is a cognitive activity
that serves to develop creativity and train students' creative thinking skills. One of the things that makes student
creativity becomes different is caused by the gap of learning achievement that results in the academic variation among
students.

In general, students' creative thinking skills are said to be low on a national and international level. The low level
of creative thinking skills at the national level is because students cannot develop ideas [9,10,11]. At the international
level, students' creative thinking skills are low because students are not able to use various approaches in
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