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1. INTRODUCTION

In December 2019, there was an increase in pneumonia cases in Wuhan, Hubei, China. On February 11,
2020, the International Committee on Taxonomy of Ice Virus (ICTV) announced the name of the new virus as
SARS-CoV-2 (Harcourt et al., 2020). The World Health Organization (WHO) also reported that pneumonia
caused by SARS-CoV-2 is COVID-19 (Chan et al., 2020)(Setiati & Azwar, 2020). COVID-19 disease has
zoonotic properties, which means it can be transmitted from animals to humans, and it is currently known that
this new type of virus has been known to be transferred from humans to humans. CoVs disease is the cause of
some respiratory diseases that are deadly for humans (Valitutto et al., 2020). In addition to the SARS and MERS
outbreaks in 2002 and 2012, the current Covid-19 explosion is also caused by this virus. The spread of the
disease due to the SARS-CoV-2 virus is so fast with an easy transmission mechanism through the splash of
saliva (droplets) and then into the respiratory tract through The mucus glands and then enters the respiratory
tract (Ember et al., 2022). In addition, transmission can also be through the air aerosols inhaled into the
respiratory tract. The difference between droplets and aerosols is in the size of the particles. Droplet particle
sizes are greater than or equal to 5 microns, while aerosols are less than 5um (Ember et al., 2022).

Logix Smart™ Coronavirus Disease 19 (COVID-19) reagent (kit) is a Real-Time PCR (RT- PCR) test that
aims for qualitative detection in vitro of nucleic acids in the nasopharynx and oropharynx. The Logix Smart™
COVID-19 kit uses humans' RNase-P gene (Ribonuclease P) as an internal inhibitor control. Positive results
indicate the presence ofSARS-CoV-2 RNA and negative results do not preclude SARS-CoV-2 virus infection
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and cannot be used as a clinical decision in patients. Adverse effects should be observed with clinical
observations, patient history, and epidemiological information. The reagent RT-PCR volume of manufacturers
used in diagnosing COVID-19 with this Logix Smart™ COVID- 19 kit is 10ul (Co-Diagnostics Inc.,
2020)(Santini, 2021)(Dramé et al., 2020).

This study aims to get the optimal volume of detecting the COVID-19 virus with Logix smart kit™
COVID-19. This study used the One-Step Real-Time PCR (RT-PCR) method. The one-step RT-PCR method is
sensitive and specific for detecting the SARS-CoV-2 virus. The RT-PCR targets are several genes from the
SARS-CoV-2 virus, namely genes N, E, S, and RdRP. This method has advantages in reducing the use of
pipetting, reducing contamination in samples, and fast procedures.

2. RESEARCH METHOD

The research was conducted at the Laboratory of Molecular Biology of the Faculty of Health Sciences,
Kholiq Raus Building 3rd floor, Esa Unggul University. Tools used in this study include a tube, vortex
laboratory shaker MX-S, mini centrifuge, micropipette for volumes from 2 to 20 pL, Laminar Air Flow (LAF,
real-time PCR (PCRmax). eco48), well-plate reaction adhesive plastics, laptops, and sample reagent racks.

The materials used in this study are consumables, among others, disposable gloves, lab coats, pipette tips
with volumes of 10ul, 20ul, 200ul, sodium hypochlorite fluid, RNA samples of patients who positively
confirmed COVID-19, Logix Smart™ Coronavirus Disease 2019 (COVID-19) Kit, and sample reagent storage
(Co-Diagnostics Inc., 2020). This study used samples of established positive COVID-19 patients who had been
isolated into RNA at the COVID-19 Referral Clinic in Bekasi.

First, we cleaned all workplaces with 70% alcohol, removed each component from the diagnostic Kkit,
positive sample COVID-19 patients, and placed it on a reagent rack at room temperature. Details and samples
that have been liquid are temporarily twisted down for 3 seconds before being used to ensure the reagent is
mixed and remove condensation or residue from the lid (Aoki et al., 2021)(Tahamtan & Ardebili, 2020).

Each prepared reaction should include all the reagents for the sample, at least one positive control and one
negative control. All piping should be done on ice, if possible. Positive control piping is recommended to be
done last to avoid contamination events. Replace the pipette tips after grabbing each component (Aoki et al.,
2021).

Proper volume optimization can also determine effective and efficient results for reagents. Generally, the
optimal volume required to test the Logix Smart COVID-19 kit is 10 pL. At this stage, the importance used to
conduct the Logix Smart COVID-19 test kit is 5pL, 8 pL, and 10 pL (Co-Diagnostics Inc., 2020).

The pipette tips with each take the component were replaced. The process of pipetting negative control is
carried out at the initial stage according to the required volume, for volume 5 pL required 2,5 pL pL negative
control, for volume 8 uL required 4 pL negative control. Volume 10 uL required 5 pL negative control, then
added Master Mix according to the rest of the volume for optimization. The positive and negative patient
samples were done the same and Master Mix. The positive control stage is done at the end to avoid
contamination, and the volume needed is the same as the control of the negative and the sample. All reagents
and samples are pipette to a well-plate PCRmax reaction and are spaced to distinguish each volume. The well-
plate was covered by adhesive until tight. The well-plate was placed into the real-time PCR instrument with the
correct orientation and then set the temperature, assays, and samples on the PCRmax software (Tahamtan &
Ardebili, 2020).

3. RESULTS AND DISCUSSION

The results of Cq (Cycle quantity) were analyzed using EcoStudy software. The software will detect
fluorescence signals in the sample, negative and positive control, experiment name, well-plate settings, sample
naming, gene amplification, and values. Samples of COVID-19 patients tested positive if the fluorescence signal
detected was below cycle 45 and the Cq value showed below 30, while it was possible at AQ value above 30.
The sars- CoV-2 virus is still detected even though the patient has no symptoms (Valitutto et al., 2020). Samples
of COVID-19 patients test negative if the fluorescence signal is not seen for the SARS-CoV-2 virus, but
sometimes the fluorescence signal indicated above cycle 45 can occur in the RNase-P gene. If the fluorescence
signal is detected and has a Cq value on the negative control, the result is invalid and should be retested
(Kobayashi et al., 2021).

Optimizing the total volume of 5 pl in 3 positive samples, positive control, and negative control indicates
the presence of detected fluorescence signals. Based on fluorescence signals detected in figure 1 showing that all
three positive-control on the amplification of the RARP gene detected the presence of SARS-CoV-2 virus in the
sample used (Kobayashi et al., 2021)(Ember et al., 2022). Positive control, sample N148, and sample N160 have
a Cq value below 30. Sample N148 has a Cq value of 28.11, sample N160 has a Cq value of 28,91, while
sample N159 has a Cq value of 26,05. Cq is above 30, which is 30,54. The fluorescence signal could detect the
three positive controls on the amplification of the RNase-P gene. The Cq value of the three positive controls in
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the RNase-P gene showed a value below 30; sample N159 had a Cq value of 26,05, sample N148 had a value of
25,83, and sample N160 had a Cq value of 25. The full results can be seen in table 1.

N148 (RdRP)
N160 (RdRP)

" ———> Positive
> N159 (RdRP)

Control Negative (RNase-P) N159
" (RNase-P)
"N148 (RNase-P)

N160 (RNase-P)

= e ' Negative Control (RdRPand
— — e -, RNase-P)

Figure 1. Graph of Fluorescence signal of amplification RNA of RARP dan RNase-P gene with 5ul of volume
reaction RT-PCR

Table 1. Cq value in each sample with a total volume of 5 pl

No. Sample Gene Amplification Cq Cg mean
RdRP 30.54 30.54
Sl N159
RNAseP 26.05 26.05
RdARP 28.11 28.11
2. N148
RNAseP 25.83 25.83
RdRP 28.91 28.91
3. N160
RNAseP 25 25

Figure 1 shows that negative control fluorescence signal and positive control were also detected at Sul. On
positive control with amplification of the RARP gene shows a value of Cq 29,04 while amplification of the
RNase-P gene offers a Cg-value is 24,57. Negative controls with RARP gene amplification and RNase-P gene
amplification showed no Cq value. The full results can be seen in table 2.

Table 2. Cq values on positive control and negative control

No. Control Gene Amplification Cq Cq Mean
. RdARP - -
1. Negative
RNAseP - -
. RdRP 29.04 29.04
2. Positive
RNAseP 24.57 24.57

A total volume optimization of 8 ul detected fluorescence signals in all three positive control and negative
controls. Figure 2 shows that all three positive-control with RARP gene amplification and amplification of the
RNase-P gene detected the presence of SARS-CoV-2 virus in the sample used. Both treatments with RARP gene
amplification showed AQ values below 30, namely N148 samples with Cq values of 28,87 and N160 samples
with Cq values of 27,85, while in the sample N159 points to NQ above 30, which is 31.03. The Cq value on the
amplification of the RNase-P gene indicates that all three samples have a Cq value below 30, namely the sample
N159 with a value of Cq 26,36 and the sample N148 with a value of Cq 26,74. And a sample of N160 with a
value of Cq 24,26. More results can be seen in Table 3.
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Figure 2. Fluorescence signal detected at a total volume of 8 pl

Table 3. Cq value in each sample with a total volume of 8 pl

No. Sample Gene Amplification Cq Cq Mean
1. N159 RARP 31.03 31.03

' RNase-P 26.36 26.36
2. N148 RdRP 28.87 28.87

' RNase-P 26.74 26.74
3. N160 RdRP 27.85 27.85

' RNase-P 24.26 24.26

Figure 2 shows that fluorescence signals on positive controls were detected, and fluorescence signals on
negative controls with amplifying the RNase-P gene showed an upward curve. In contrast, negative control with
amplification of the RARP gene indicates a flat- curve. The Cq value on positive control with RARP gene
amplification suggests a Cg-value of 28,69 and on amplification of the RNase-P gene indicates a value of 24,48.
In the negative control, amplification of the RARP gene does not show the presence of a Cq value, but the
amplification of the RNase-P gene indicates the Cg-value, which is a value of 38,23. The full results can be seen
in table 4.

Optimization with a total volume of 10 pl indicates the detection of fluorescence signals in all three positive
samples, positive control, and negative control. Figure 3 shows that all three specimens positively detected the
presence of the Sars-Cov-2 virus. Cq values in all three samples with RdRP gene amplification and RNase-P
gene amplification had different values. In amplifying the RdRP gene, two specimens have a value below 30.
Namely, sample N148 has a value of Cq 28.02, sample N160 has a value of Cq 28.44, while The N159 sample
has a Cq value above 30, which is 31.61. In the amplification of the RNase-P gene, all three specimens had a Cq
value below 30, i.e., the N148 sample showed a value of Cq 26.53, the N160 specimens showed a value of Cq
27,04, and The Cq value of N159 is 27,7. These results can be seen in table 3.
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Figure 3. Fluorescence signal detected at a total volume of 10 ul

Table 3. Cq value in each sample with a total volume of 10 pl

N148 (RdRP)
N160 (RdRP)

L MEBLS Positive N159

. (RdRP)

Positive Control(RNase-P)
— N148 (RNase-P)

N159

. N160 (RNase-P)

Negative Control(RdRP

and RNase-P)

No. Sample Gene Amplification Cq Cq Mean
1. N159 RdARP 31.61 31.61
RNase-P 27.7 27.7
2. N148 RARP 28.02 28.02
RNase-P 26.53 26.53
3. N160 RdARP 28.44 28.44
RNase-P 27.04 27.04

Figure 3 shows fluorescence signals detected on positive and negative control. The positive control showed a
Cq value of 28.76 in RARP gene amplification and a Cq value of 24.53 in RNase-P gene amplification. In
negative controls, the amplification curve shown is flat and offers no Cq value. The full results can be seen in

table 4.
Table 4. Cq values on positive controls and negative controls with a total volume of 10 pl
No. Control Gene Amplification Cq Cq Mean
1. Negative RdRP - -
RNase-P - -
2. Positive RdRP 28.76 28.76
RNase-P 24.53 24.53
Table 5. Cq Value Comparison
Volume 5ul 8 ul 10ul 5ul 8 ul 10ul
N148 28.11 28.87 28.02 25.83 26.74 26.53
N159 30.54 31.03 31.61 26.05 26.36 27.7
N160 28.91 27.85 28.44 25 24.26 27.04
Range (ACq) 2.43 3.18 3.59 1.05 2.48 1.17
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The Cq values in the 5 pL volume of the RT-PCR reaction for amplifying the RIRP gene and RNase-P-gene
were 2.43 and 1.05, respectively. The value of ACq with a total of 10 ul in RdARP gene amplification indicates
the Cq value of 2.48, 3.59, and amplification of the RNase-P-gene shows indigo 1.17. Meanwhile, the value of
Cq is high at the reaction volume of 8 pL and 10 pL. More results can be seen in table 5.

4. DISCUSSION

The sample used in this study was a positive sample of patients confirmed to be COVID-19. Until now,
research on volume optimization with Logix Smart kits™ COVID-19 in diagnosing COVID-19 has only been
conducted to meet the needs in the optimal use of Logix Smart™ COVID-19 Kits in saving reagents. This
reaction volume optimization is done with a total volume of 5ul, 8ul, and 10ul. Logix Smart™ COVID-19 kit
uses CoPrimer technology to detect RNA from SARS-CoV-2 in the lower respiratory tract (Tahamtan &
Ardebili, 2020).

Logix Smart kit™ COVID-19 uses the RNase-P-gene (Ribonuclease P) in humans as an internal target
control inhibitor to see if sampling patients by swab method is successful or not. If gen RNase-P is not detected,
then the swab should be repeated for patient sampling. Viral RNA genes are measured by cycle threshold (Ct)
values, where amplification cycles are needed to detect fluorescent signals (Hou et al., 2020).

Samples of COVID-19 patients tested positive if the fluorescence signal detected was below cycle 45 and
the Cycle quantity (Cq) value showed below 30 (Santini, 2021). Each specimen at each total volume has a
different Cq value in fluorescence signals: the lower the Cq value, the more SARS-CoV-2 virus in the sample.
In contrast, at a Cq value above 30, The possibility of the Sars-Cov-2 virus may still be detected even though the
patient already has no symptoms. The condition is because there are still remnants of the carcass of the SARS-
CoV-2 virus that was carried during sampling but could not infect (Aoki et al., 2021)(Singh et al., 2021).

The complete volume selection aims to determine whether the use of total volumes under the
manufacturer's standards can detect the presence of the SARS-CoV-2 virus in samples taken from patients by
the swab method (Kobayashi et al., 2021). The selection of volume total is 5ul, 8ul, and 10l is intended to find
the optimal total volume under the manufacturer's standard of 10 ul and aims to reduce the use of reagents. The
delta value Cq (ACq) at a total volume of 5 pl is the lowest, so the total volume of 5 pl is the optimal total
volume in this study. It can be used as a diagnostic of COVID-19 Logix Smart kit™ in patient swab samples to
reduce reagents use (Valitutto et al., 2020).

In the negative control, the total volume of 8 pl with amplification of the RNase-P gene detects the presence
of fluorescence signals. It indicates that the Cq value on each negative control has no Cq value, and No
fluorescence signal was detected (Aoki et al., 2021). The results were declared invalid and had to be retested.
The fluorescence signal detected on negative control total volume of 8 pl is known because the Logix Smart™
COVID-19 kit has previously been used in detecting patients' negative samples so that amplifying the RNase-P
gene can be used (Santini, 2021) (Dramé et al., 2020). It was seen on the negative volume control of 8 pl.
Another possibility can be caused because, in the replacement tips of each component retrieval, there is a sample
of patients who fell in a negative control well-plate at a total volume of 8 uL (Singh et al., 2021).

5. CONCLUSSION

The minimal volume resulting in optimal COVID-19 Diagnosis test with the Logix Smart kit™ RT-PCR
reagent is at 5 puL. Two genes, RNase-P and RdRP genes that characterize SARS COV-2 genes, were
successfully amplified at a volume of at least 5 pL.
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