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RT-qPCR for molecular detection of SARS-CoV-2 in human respiratory tract specimens is inherently flawed. It is a fluorophore-labeled

probe technology based on ssDNA hybridization, using PCR as a tool to determine if the intended molecular hybridization has indeed
taken place by measuring the momentum of PCR-dependent probe degradation, which is expressed as Ct value, a point number selected
from the curve of fluorescence signal accumulation during PCR cycling. The technology dictates that the nucleotide sequences of the
two PCR primers and the probe must be fully matched with the sequences of their corresponding partners on the target DNA template.
However, identification of three conserved regions within a short region of the virus genome, typically <100 bases, may not always be
possible. In theory all PCR primers and probes may fail to detect the common mutants of SARS-CoV-2 when high stringency PCR
conditions are used. Lowering the PCR stringency may lead to amplification of nontarget DNA and favors nonspecific hybridization,
resulting in false positives. Routine sequencing of a 300-400 bp cDNA PCR amplicon is a method for definitive detection of SARS-
CoV-2. For primer design, it is easy to locate two 21-base sequences, which are conserved and flank an intended template of 300 to
400 bases in length for DNA sequencing. Emerging virus variants with interprimer nucleotide changes, deletions or insertions do not
escape sequencing detection. Single nucleotide mutations at the primer-binding sites usually do not cause failure of PCR amplification
of an intended template. PCR is a tool invented to provide templates for DNA sequencing analysis. The fluorescence signal generated

in RT-qPCR is not a reliable surrogate marker for the DNA sequence of a target template.
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Introduction asymptomatic COVID-19 cases are important for proper

patient care and for making appropriate public health

Sincelate 2019, the COVID-19 crisis has led to a dramatic

policies. In general, commercial tests based on reverse
loss of human lives and presents an unprecedented

transcription-quantitative polymerase chain reaction, or
RT-qPCR, have been used for laboratory diagnosis. This
technology is often referred to as the “gold standard”
diagnostic method and mislabeled as “RT-PCR” [2].
However, RT-qPCR tests for SARS-CoV-2, the causative
agent of COVID-19, have been found to generate both

false-positive and false-negative test results [3—5].

challenge to public health and socio-economic status
worldwide. According to Real Time World Statistics, as of
May 16,2021, there were >163 million cumulative human
cases with over 3.3 million deaths due to COVID-19 since
the start of the crisis [1]. It has been recognized from the
very beginning of the crisis that accurate diagnosis as well

as identification and management of symptomatic and
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False-negative RT-qPCR test results were more
apparentamong a large number of seriously ill COVID-19
patients admitted to hospitals. For example, in the month
from January 6 to February 6, 2020, 308 of 413 (75%)
patients admitted to a Wuhan teaching hospital in China
who tested negative for SARS-CoV-2 by an RT-qPCR
assay were found to have chest CT findings considered
diagnostic of COVID-19 pneumonia [6]. According to
Bayes’ theorem, the positive or negative predictive value
of an imperfect test depends on the prevalence of the
condition in the population being tested and the sensitivity
of the test. Among a patient population with a 50%
pretest probability of COVID-19 infection, the post-test
probability of infection with a negative test result based
on using a laboratory test with 70% sensitivity would be
23% [7]. During the first wave of the outbreak, the pretest
probability of COVID-19 infection among the serious
patients referred to the major teaching hospital in Wuhan
might well have exceeded 50% while these patients were
being tested by an RT-qPCR with sensitivity below
70%. It is well known that the sensitivity of RT-qPCR
assays varies widely, and may drop to 0—50% when the
target RNA is lowered to 5-50 copies per reaction [8].
A combination of high COVID-19 prevalence among
admitted patients and low RT-qPCR test sensitivity is
bound to generate a large number of false-negative test

results in a hospital setting.

While false-negative results of an imperfect test were
the major concern at the hospitals admitting severe
COVID-19 patients, false-positive test results became
more evident if the imperfect tests were used to screen a
population with low COVID-19 prevalence. For example,
when two different nucleic acid assays were used to re-test
52 first-time SARS-CoV-2-positive samples selected from
a pool of tests in a general population with low infection
prevalence, SARS-CoV-2 RNA was found in only 29
samples on the second test, suggesting true SARS-
CoV-2 infection in only 56% of these positive cases [9].
However, it is hard to establish whether the initial positive
tests, or the negative results after retesting were the true
outcome. Minimization of false-positive SARS-CoV-2
RNA test results is imperative for reducing unnecessary
anxiety among the population, and to prevent shutting
down schools and workplaces unnecessarily as businesses

try to resume normal operations in the community.
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Mass screening of the general population for SARS-
CoV-2 infection with an imperfect RT-qPCR test may
have undesirable impacts on people’s lives. For one notable
example, in 2020 seventy-seven (77) football players in
the USA were found to be positive for SARS-CoV-2 and
barred from playing. However, re-testing confirmed that
the results of the first tests were all false positives [10].
Similar cases have been reported in Europe involving

professional soccer players.

The US Food and Drug Administration (FDA) has
officially alerted clinical laboratory staff and health care
providers of an increased risk of false-positive results with

some of these commercial test kits granted Emergency
Use Authorization (EUA) [11, 12].

After the FDA issued an alert that the Roche
Molecular Systems, Inc. Cobas SARS-CoV-2 test kits
may generate false positive results, Roche admitted that
abnormal PCR cycling in the reaction tubes may produce
erroneous results. It is thought to only occur sporadically
and may be caused by multiple factors happening at
the same time, such as hardware positioning, volume
movement, abnormal PCR amplification curves and

curve interpretation [13].

On December 14, 2020 the WHO issued an official
document, which stated “WHO has received user
feedback on an elevated risk for false SARS-CoV-2
results when testing specimens using RT-PCR reagents
on open systems.” The WHO further stated “In some
circumstances, the distinction between background
noise and actual presence of the target virus is difficult
to ascertain” and advised that “the cut-off should be
manually adjusted to ensure that specimens with high Ct
values are not incorrectly assigned SARS-CoV-2 detected
due to background noise.” [14]

A subsequent document titled “Genomic sequencing
of SARS-CoV-2: a guide to implementation for maximum
impact on public health. Geneva: World Health
Organization”, published on January 8th, 2021, further
advised that “SARS-CoV-2 gene sequencing can be used
in many different areas, including improved diagnostics,
development of countermeasures, and investigation of

disease epidemiology.” [15]

In view of the concerns raised by the social media,

the FDA and the WHO about the reliabilities of the
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RT-qPCR tests currently being used for the presumptive
detection of SARS-CoV-2 in clinical specimens, it is
expected that the public asks for clearance with respect
to the science behind the RT-qPCR technology and
whether it is suitable as a tool for diagnostics of SARS-
CoV-2 infections. Open evidence-based scientific
discussion without censorship should be encouraged to
address these questions.

However, in a recent Editorial Commentary by
Bustin ez a/ [16] the voices criticizing the RT-qPCR assay
as a suitable tool for the molecular diagnosis of SARS-
CoV-2 infections were dismissed as “misinformation,
outright lies, tendentious reporting and circulation of
malicious alternative facts” without supportive data for
such accusations. Using the commentary as reference,
Bustin was quoted in a Diagnostics Network interview
as saying that “PCR tests can distinguish the original
virus from the variant even if they differ by only a single
nucleotide change (e.g., variant B.1.1.7 N501Y, which
has a nucleotide change of A to T within the sequence
coding for the spike protein) [17]”. Nevertheless, Bustin
did not present any scientific evidence for these claims in

his commentary [16], neither in his interview [17].

Bustin’s  unscientific  prerogatives should not
stand unchallenged. To balance his biased Editorial
Commentary [16] and to inform people who are not
well-educated in molecular sciences, this paper presents
experimental data and evidence-based arguments to
support the WHO?’s position and those who have raised
concerns about relying on RT-qPCR assays for the
definitive detection of SARS-CoV-2 [18]. It is well known
that a distinction between background noise and actual
presence of the target virus is sometimes very difficult
to ascertain by the RT-qPCR assay alone [14]. Routine
partial SARS-CoV-2 gene sequencing should be used to
improve diagnostic accuracy, as the WHO advised [15].

Materials and Methods

Materials

The residues of 30 nasopharyngeal swab samples, each in
1-2 mL of VT M, certified to be positive for SARS-CoV-2
N gene RNA by RT-qPCR methods, were purchased
from Boca Biolistics Reference Laboratory, Pompano
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Beach, FL, a commercial reference laboratory endorsed
by the FDA as a supplier of clinical samples positive for
SARS-CoV-2 by RT-qPCR assays granted Emergency
Use Authorization. These samples were collected in the
month of October, 2020 from patients with respiratory
infection in southern Florida, U.S.A. and were tested
twice by two independent CLIA-certified laboratories,
initially tested at the time of sample collection from the
patients and then re-tested by Boca Biolistics Reference
Laboratory before the residues of these positive samples
were sold. According to Boca Biolistics Reference
Laboratory, all residual samples were stored at -80°C
and re-tested with the PerkinElmer® New Coronavirus
Nucleic Acid Detection Kit, a real-time RT-PCR in vitro
diagnostic test intended for the presumptive qualitative
detection of nucleic acid from the SARS-CoV-2 virus.
The N gene Ct values for these samples ranged from
14.55 to 36.71. The samples were shipped to Milford
Molecular Diagnostics Laboratory in dry ice over-night
delivery. The received samples were stored in a -80°C

freezer upon receipt and tested within one week.

Methods

RNA extraction and purification, nested RT-PCR
amplification and Sanger sequencing of the cDNA PCR
amplicon were performed as previously described [29]. In
this protocol, we used nested PCR to amplify the target
cDNA to increase the detection sensitivity and to prepare
very clean templates for DNA sequencing. To perform
nested PCR, a very small portion of the first (primary)
PCR products is transferred to the second (nested) PCR
for a two-round PCR amplification. Each round of PCR
is limited to 30 cycles because after 30 heating cycles the
partially degraded DNA polymerase may generate more
errors, making unwanted PCR products when there are
nontarget DNAs and RNAs in the PCR matrix. In the
second round (nested) PCR, the ratio of target DNA/
non-target DNA is markedly increased with new DNA
polymerase, creating a condition favoring highly effective
amplification of the target DNA. As a result, we always
rely on the nested PCR for detection and for preparation
of the template for DNA sequencing. In other words,
we routinely run a total of 60 cycles for nested PCR
amplifiation. In contrast, RT-qPCR is never allowed to
run 60 cycles
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Results and Discussion

gPCR is not PCR

All nucleic acid tests involve determination of the order
of the four nucleotides in a target segment of genetic
DNA or RNA. PCR was invented to make templates
in vitro for DNA sequencing. “The polymerase chain
reaction has made genetic sequences much more easily
available”, a statement made by Appenzeller in 1990 [19],
three years before Kary Mullis, the inventor of PCR, was
awarded a Nobel Prize. Prior to the development of PCR,
scientists had to clone DNAs into E. coli to generate a
mass of identical DNA molecules for nucleotide sequence
analysis. The PCR method can be defined as a chemical
process of primer-defined, template-directed, exponential
enzymatic polymerization of nucleotides to replicate
target DNA in a test tube. In molecular diagnostics, PCR
is used to specifically amplify the target DNA present
in a complex clinical sample, preferably with minimal
errors during enzymatic incorporation of dNTPs to the
3’ end of a growing ssDNA to ensure that the dNTPs
are correctly incorporated as directed by the template.
Therefore, a high-fidelity DNA polymerase is needed to
serve this purpose. A consensus PCR primer harboring a
few mismatched nucleotides is tolerable and sometimes
preferred for a broad-spectrum coverage of target
sequence variants [20], as long as unintended, nonspecific
PCR amplicons are eliminated at the confirmatory stage
by DNA sequencing.

Diagnostic qPCR and RT-qPCR exploit the PCR
process as a tool to measure the rate of cleavage and
degradation of a single-stranded DNA (ssDNA) “probe”,
which binds to the target DNA and to the PCR copies
of that target DNA. The degradation of the probe is
caused by the 5°-3” exonuclease activity of the 729 DNA
polymerase during primer extension in the PCR process.
Commonly, a hydrolysis probe is used, which incorporates
a fluorophore attached to the 5’ end and a quencher
attached to the 3’ end of the probe (Most TagMan®
probes are based on this principle, including the one used
in the SARS-CoV-2 RT-qPCR test kits.). Fluorescence
Resonance Energy Transfer (FRET) prevents fluorescence
emission of the fluorophore due to proximity of the
quencher while the probe is intact. The degradation of the
probe by the 7zg polymerase separates the fluorophore
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from the quencher, thus allowing fluorescence of
the fluorophore. This leads to a PCR amplification-
dependent increase in fluorescence and can be used as a
measure for the amount of amplified PCR product. In
other words, diagnostic qPCR uses the PCR process to
test if a DNA/DNA binding (hybridization) has taken
place between two ssDNA molecules (One of them is the
fluorescent dye-labeled probe, the other the target DNA
or PCR copies of the target DNA). For a qPCR to work
properly as a diagnostic tool, the primers and the probe
should all bind to their respective sequences present in
the target ssDNA and with fully matching base pairs, so
that a fluorescence signal will be emitted only after PCR
amplification-dependent degradation of the probe.

However, when complex clinical specimens are tested
for diagnostic purposes, DNA/DNA hybridization does
not always involve two fully matched sequences. This has
been demonstrated in DNA/DNA hybridization studies,
in which a set of binding partners (6 nucleotides (nt) to
21 ntin length) to a 50-mer oligonucleotide were probed.
It was observed that stable hybridization DNA/DNA
duplexes were formed when only 12 of 50 bp matched.
This resulted in the appearance of significant signals from
an unintended binding partner, in the absence of the
intended fully matched DNA target [21].

During PCR amplification, each newly synthesized
copy of ssDNA is identical to or the complementary
mirror image of the template dsDNA, which is flanked
by the two PCR primers. The occurrence of Single
Nucleotide Polymorphisms (SNPs) or insertion/deletion
(indel) mutations in the target DNA between the two
PCR primers does not affect the PCR/DNA sequencing-
based nucleic acid diagnostics. Such variants (or mutants)
will be detected and confirmed at the stage of DNA
sequencing. The only goal of PCR is to produce an error-
free molecular mass of DNA for sequencing analysis. The
computer-generated DNA sequence is submitted to the
GenBank electronically for Basic Local Alignment Search
Tool (BLAST) analysis. The BLAST report returned from
GenBank identifies the nature of the genetic sequence
detected by comparing the submitted sequence with the
DNA sequences previously deposited in the GenBank
databases. Used this way, there is no human interpretative
bias involved in molecular detection of SARS-CoV-2 with
the PCR amplification followed by Sanger sequencing
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technology (i.e. when its RNA genome was reverse
transcribed into cDNA prior to PCR amplification).

To obtain an accurate test result with the qPCR or
RT-qPCR method, the probe must be carefully designed
by knowledgeable bio-scientists. It is standard that the
nucleotide sequence of the ssDNA probe is the perfect
mirror image of the target DNA with 100% base-pair
complementarity. Further, the actual binding between the
ssDNA probe and the target DNA must take place before
the PCR amplification-dependent breakdown of the probe
occurs to emit the fluorescence signal that is recorded by
the fluorometer. As stated in the Commentary by Bustin
et al [16], “These are the SARS-CoV-2-specific primers
and probe, which must be 100% specific for the virus and
so amplify only viral sequences”. However, these authors
failed to point out that even in the widely promoted RT-
qPCR protocol cited in their references [22] primers and
probes are not 100% specific for the target SARS-CoV-2

gene sequence.

RNA viruses, such as SARS-CoV-2, HIV and
influenza, tend to pick up mutations quickly as they are
copied inside their hosts because the enzymes that copy
RNA are prone to making errors. As of May 14, 2021,
the annotated numbers of SNP mutation types reached
28,397 worldwide [23]. As the full genome of SARS-
CoV-2 Wuhan-Hu-1 has 29,863 nucleotides (GenBank
Sequence ID: NC_045512.2), this number means that
over 95% of the 29,863 nucleotides in the genome of the
Wuhan-Hu-1 have been found to have mutated at least
once by DNA sequencing since the COVID-19 outbreak.
Inserting the sequences of 2 of the 3 probes, namely the 27-
base Nsp 10 probe and the 26-base N-gene probe, which
were designed by Bustin et al [16], into the GenBank for
a cursory search revealed that single nucleotide mutation
has taken place in 21 of the 27 nucleotides covered by the
Nsp 10 probe and in all of the 26 nucleotides covered by
the N-gene probe. Mutation in 1 of the 26 nucleotides
targeted by the N-gene probe was found in 138,853
of the 521,581 SARS-CoV-2 isolates, which had been
sequenced and annotated worldwide. Samples of these
mutations were retrieved and cropped from the GenBank

DNA sequence database, and are presented in figure 1.

Each probe-targeted sequence is flanked by a pair of
PCR primer-binding sequences in boldface and gray-
shaded. The two wildtype sequences targeted by the probes
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were copied from GenBank sequence ID: NC_45512.2,
and pasted as reference. The changed nucleotide within
the probe sequence in the mutants is in red color. The
nucleotide “n” at position 13207 in SARS-CoV-2
Sequence ID: MW705415.1 means that the base “c”
originally annotated for the Wuhan-HU-1 strain at this

«» o« » « »

position has been found to mutate into base “a”, “g” or “t”.

In molecular sciences, it is common knowledge that
success of DNA hybridization is dependent on the length,
composition and sequence of the probe, as well as the
composition of the hybridization buffer, temperature of
hybridization reactions and concentrations of both target
strand and probe. In order to use one single probe to detect
all strains of SARS-CoV-2 with nucleotide mutations in
the target sequence, the buffer and temperature in the
PCR mixture must be less stringent, so that the probe
can bind to the mutated sequences. However, with less
stringent conditions, Bustin’s N-gene probe may also bind
the N gene of bat coronavirus RaTG13 (Sequence ID:
MN996532.2; figure 1), which has one base mismatch in
this 26-base target sequence compared with some SARS-
CoV-2 mutants (Figure 1). As shown in figure 1, the
sequences of the two PCR primer-binding sites between
bat coronavirus RaTG13 and those of the SARS-CoV-2
strains listed in Figure 1 are identical. It is obvious that
the RT-qPCR assays based on the N-gene primers and
the probe described by Bustin et al cannot differentiate
bat coronavirus RaTG13 from SARS-CoV-2. DNA
sequencing of the PCR amplicon is the only way to

obtain a conclusive result.

Further, the Nsp-10 probe and the N-gene probe
also harbor a 15-base sequence and a 16-base sequence,
respectively, that are identical to some segments of human
genomic DNA (Sequence ID: NM_001324512.2 and
Sequence ID: NM_173484.3). Since it takes only 12 bp
of complementary sequence with an unintended binding
partner to form a stable partial duplex [21], under the
right conditions the Nsp-10 and N-gene probes bound
to human genomic DNA in clinical samples are capable
of undergoing PCR amplification-dependent breakdown
when this segment of human genomic DNA should
become an unintended PCR template. A combination of
these unintended events by chance may lead to emission
of unwanted fluorescence signals, causing confusing or
false-positive RT-qPCR test results.

Clar J Infect Dis Ther, Volume 03(01): 162-206, 2022
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Mspl0-gene probe sequence highlighted yellow flanked by two PCR primer sites

SARS-CoV-2 Sequence ID:

HC 045512.2 (FProbe position 13236-13262)

13201 ggaagccaat atggabtcaag aatEctttgg tggtgcatcg tgttgtoctgt actgococgttg
1326l cecacatagat cateoccaaatc ctasaggatt ttgtgactta aaaggtaagt atgtacaaat
SARS-CoV-2 Seguence ID: MW705415.1
13141 tacaccggaa gocaatatgg atcaagaate ctEtbtggtggtr gcatocgtgtt gtctgtactg
13201 cocgttgncac atagatcate caaatccbtaa aggatttittgt gacttzaaag gtaagtatgt
SARS-CoV-2 Seguence ID: MW706924.1

13141 tacaccggaa gocaatatgg atcaagaatc ctttggtbtggt gcatcatgtt
13201 cogttgccac atagatcatc caaatcctaa aggattttgt gacttaaaag
SARS-CoV-2 Seguence ID: MW7OTT752.1
1314l tacaccggasa gocaatatgg atcaagaatc ctEtggbggtr gcatcgtgtto
13201 cocgttgcoccac atagatcatc caaatcctaa aggattittgt gacttaaaag
SARS-CoV-2 Seguence ID: MT605569.1
13201 agccocaatatg gatcaagaat cctttggbgg tgcocatcgtgt tgtotgtatc
1326l catagatcat ccaaatccta aaggattttg tgacttaaaa ggtaagtatg
SARS-CoWV-2 Seqguence ID: MT6012%4.1
13201 ggaagccaat atggabtcaag aatcctttgg tggtacatocg tgttgtctgt actgtcocgttg

1326l ccacatagat cabccaaaltc ctaaaggatt tigtgacrta aaaggrtaagt atcgtacasaat

Homo sapiens gene ADAM metallopeptidase Segquence ID:
1 tactccEgbEt gtotgeactg ettattcaag tagtattcta agttatgtta ctaaaaaaca

MM 001324512.2

N-gene probe sequence highlighted yellow flanked by two PCR primer sites

SARS-CoV-2 Sequence ID: NC 045512.2
ctttgoctge tgettgacag atbgaaccag cttgagagcoca aaatgtotgg

28921 tgctgctctt

(Probe position 28576-2%001)

28931 taasaggccaa caacaacaag gocaaactgt cactaagaaa tctgetbtgctg aggcocttotaa
SARS-CoV-2 Seguence ID: MW708141 .1

35921 tgctocttgot ttgotgobtge ttgacagatbt gaaccagcoctt gagagcocaaaa tgtotggtaa
I aggccaacasa ceacgaggoc aaactgtcac taagaaatct getgctgagg cttcoctaagas

SARS-CoV-2 Seguence ID: MWe3IT172.1

Z8B&l cggtgatgct

285921 tgctgctctt gCct
28931 tasaggccaa caa
Bat cor
28861 aggggaactt ccocctgctag gatggct
S
Z892
2898

2 gotocttgott tgotgobtget tgacagattg aaccagcttg
22921 gtctggtaasa ggccaacaac aacagggcocca aactgtbtcact aagaaatctg
SARS-CoV-2 Seguence ID:
¢l macgaacttc Toctgcotaga atggcotggoca atggocggtbtga tgotgobott
921 bgcocttgacag attgaaccag cttgagagcoca asatgtctgg taaaggoccaa
28931 gccaaactgt cactaagaaa tcbtgctgctg aggcocttctaa gaagoctogg
SARS-CoV-2 Seguence ID:
ttgctgec tgettgacag atbtgaaccag cttgagagca aaatgtotgdg
caacaag tccaaactbtgt cactaagaaa tctgoctgcoctg aggcocttcoctaa
onavirus RaTGl3 Seguence ID: MN996532 2
ggc aatggocadtg atgoctgctct Lgctttgoctg
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2 1 ctgctitgaca gatbtgaacca gcttgagagc aaaatgtctg gtaasaggoca aceacaacag
2921 agccaaactg tcactaagaa atctgctogca gaggocttota

ddaaacCiCy gCaaaaacdgtrT

Homo sapiens gene Kruppel like factor 17 Sequence ID: HM 173484.3
1141 ccagaagact catcocggocogyg gacoctcaga oocacaggoc aacaacaaca atggagagca

Figure 1: DNA sequences of the Nsp-10 probe and N-gene probe regions and their respective flanking PCR primer pair described by Bustin
et al in their RT-gPCR protocol [16] and several sampled sequences retfrieved from the GenBank database. The 27 bases and the 26 bases
targeted by the Nsp-10 probe and the N-gene probe, respectively, are highlighted yellow.

The sequence of the forward primer designed
by Bustin et al for N-gene amplification is
GCTGCTAGACAGATTGAAC [16]. 'The
probably intended to use this PCR primer to amplify the

authors

sequence of certain SARS-CoV-2 mutants, for example,
the GenBank Sequence ID: MT308984.1, as shown
in Figure 2, because none of the SARS-CoV-2 N gene
sequences presented in Figure 1, including that from the
Wuhan-Hu-1 reference Sequence ID. NC_045512.2,
fully match this forward primer sequence. The nucleotide

at reference position 28945 is a constant “t” base (in red)

June 14, 2022

on all SARS-CoV-2 strains that have been sequenced and
annotated in the GenBank database. Submission of this
19-base forward PCR primer sequence to the GenBank
for BLAST analysis elicited a report indicating that
the DNA sequence of this primer matches fully with a
segment of genomic nucleic acids in Calothrix, a genus
of cyanobacteria generally found in freshwater but also
found in human respiratory tract [24]. The same sequence
also fully matches the sequence of the N-gene in several

bat SARS-like coronavirus isolates as shown in figure 2.

Clar J Infect Dis Ther, Volume 03(01): 163-206, 2022
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Calothrix sp. NIES-4101, Cyanobacteria DNA, complete genome

GenBank: Sequence ID: APO18230.1
Range 1: 5886772 to S886790GenBankGraphics

Ramge 1: SHMG6 772 Lo SENG 790

Mutant SARS coronavirus Lirbani clone SARS-Urbani-MA_SHCO14-spike,

complete genome

Sequence ID: MT308984.1Length: 29730Number of Matches: 1

Range 1: 28791 to 28809GenBankGraphics

Ramnge 1: 28791 Lo FESO00

Bat SARS-like coronawvirus isolate Rs7327, complete genome
Sequence ID: KY417151.1Length: 30307 Number of Matches: 1

Range 1: 29352 to 293270GenBankGraphics

Range 1: 29352 to 29370

Figure 2: Nonspecific design of the SARS-CoV-2 N-gene RT-qPCR Forward Primer may also yield positive results for Cyanobacteria and other

Coronavirus strains.

Using primers with mismatched nucleotides to
perform RT-qPCR may have serious impacts on the
fluorescence growth curve and the Ct values. Therefore,
even the primers and probes designed by RT-qPCR
specialists may lead to generation of unintended PCR
products, such as an unintended PCR amplicon of a
genetic sequence from Cyanobacteria that may be found

in human respiratory tract.

Real-time or quantitative PCR (qPCR) was first
described in 1993 to monitor the accumulation of
double-stranded DNA (dsDNA) being generated in each
PCR, using the increase in the fluorescence of ethidium
bromide (EtBr) that results from its binding to dsDNA
as the PCR products [25]. The kinetics of fluorescence
accumulation during thermocycling is directly related to
the starting number of DNA copies in the PCR mixture.
The basic principle dictates that the fewer cycles necessary
to produce a detectable fluorescence, the greater the
number of target sequences in the original sample being
tested. Results obtained with this approach indicate that
a kinetic approach to PCR analysis can quantitate the
copy numbers of a known dsDNA in the mixture when
there are no other interfering DNAs in the PCR mixture
[25]. This process is referred to as dye-based qPCR for

June 14, 2022

quantitation of small amounts of target DNA known to
exist in a sample. It is widely acknowledged as the most
sensitive method to quantify minute amounts of nucleic
acids of known DNA sequence and its applications split
into two main types referred to as: relative and absolute
quantification. In relative quantification the analyte,
often reverse-transcribed mRNA or microRNA, is
quantified relative to an endogenous reference. In absolute
quantification the targeted nucleic acid (the analyte) is
measured relative to a set of standards used to construct a
standard curve [20]. It should be emphasized that qPCR
was not designed to determine whether a target DNA is
present or absent in the sample being tested, neither was
it designed to detect a single target DNA molecule, which
seems to be the goal in molecular diagnosis of infectious

diseases.

Later, the dye-based qPCR was converted to a probe-
based qPCR, which paved the way for diagnostic assays to
detect infectious disease agent nucleic acid in an absolute
way (“yes/no” or “positive/negative”, meaning “infected/
not infected”). In these assays, instead of a free dye, such
as EtBr, a target-specific ssDNA probe of about 25 bases
and complementary to the target DNA sequence is used.

This method is, however, not as reliable as dye-based

Clar J Infect Dis Ther, Volume 03(01): 164-206, 2022
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qPCR. The flaws of the probe-based qPCR for molecular
diagnosis of infectious diseases are being exposed when
this platform is used for detection of SARS-CoV-2 during
the COVID-19 pandemic.

In the recent Commentary, Bustin et al write: “R7-
qPCR has revolutionized the diagnosis of infectious diseases
[16].” Further they write: “The sensitivity and specificity
of the technique has allowed it to identify active or recent
infection by detecting the genomes of disease-associated
pathogens, including viruses” [16]. Although the authors
cite a review article on qPCR [27], it is unclear how this
paper supports their claims. Careful reading of the cited
reference [27] demonstrates that it describes two kinds of
quantitative PCR methods: 1) relative quantitation, and
2) absolute quantitation. Relative quantitation describes
changes in the amount of a target sequence compared with
its level in a relative matrix, also referred to as endogenous
reference. Absolute quantitation states the exact copy
number of a nucleic acid target present in the sample in
relation to a specific unit on an absolute standard curve.
Scientifically speaking, a “yes/no” assay to detect viruses
is an absolute quantitative PCR, because there is no
endogenous reference in the matrix to compare with. But
in chemical quantitative analysis, the spacing between
the zero calibrator and the Lower Limit of Quantitation
(LLOQ) of an analyte is extremely difficult to determine
[28]. In other words, the technology depending on RT-
qPCR for the definitive detection of one single copy of
SARS-CoV-2 target nucleic acid in an RT-qPCR mixture
is not reliable. This is particularly true when the viral
load is low. That is why the WHO stated in their official
release: “In some circumstances, the distinction between
background noise and actual presence of the target virus
is difficult to ascertain” [14].

It cannot be emphasized enough that scientifically
speaking, PCR, i.e. polymerase chain reaction, is a
technology that exploits the function of an enzyme (DNA
polymerase), which can exponentially and accurately
duplicate target DNA thus making it available for
nucleotide sequence analysis [19]. The purpose of PCR is

to generate a mass of identical ds DNA for analysis.

In contrast, although qPCR and RT-qPCR use “PCR”
as a part to create a new compound word, qPCR and RT-
qPCR are de facto probe-based hybridization technologies.
They measure the rate of hydrolysis of a single-stranded
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DNA probe with a known nucleotide sequence, whereas the
probe is attached (=hybridized) to another single-stranded
DNA that serves as the template in the enzymatic primer
extension reaction. In qPCR, the rate of probe hydrolysis
is measured and expressed as “Ct value”. Ct values do not
determine or confirm genetic nucleic acid sequence of the
PCR template. In fact, the DNA sequences of the PCR
products generated by qPCR, especially those generated
during the late cycles of the amplification process may
not be identical to those of the initial template. This is
due to the DNA polymerase used in the PCR reaction
(7aq), which deteriorates over time and its copying fidelity
is not monitored by DNA sequencing. Therefore, qPCR
is not PCR although qPCR uses the PCR technology to
measure the rate of probe degradation. In a similar way, a
straitjacket is not a jacket even though both are garments
put on a human body. This distinction is crucial in reading
publications about accuracy of molecular detection of
SARS-CoV-2. The major differences between qPCR and
PCR are summarized as follows.

A specific probe-based RT-qPCR assay (for instance
for SARS-CoV-2) requires a unique segment of gene
sequence with three conserved sites, two for the PCR
primers and one for the probe. Identification of three
conserved regions within a short region of the virus
genome, typically <100 bases, may not always be possible
in view of the frequency of single nucleotide mutations
in this RNA virus (see Figure 1). As stated above, >95%
of the nucleotides in the SARS-CoV-2 Wuhan-Hu-1
genome have been shown to mutate at least once.

The diagnostic technology based on PCR amplification
followed by Sanger sequencing [29] needs only two 21-
base moderately conserved sequences for the primer sites,
which flank a 300- to 400- base segment of a unique
SARS-CoV-2 gene sequence as the template. Mutations
in the target or sequence variations do not affect
detection sensitivity or specificity by Sanger sequencing.
All interprimer single nucleotide mutations, deletions or
insertions can be detected by a bi-directional sequencing
of the PCR amplicon. Any PCR false-positive results are

eliminated at the stage of Sanger sequencing.

Unintended PCR products in SARS-CoV-2 assay

In order to investigate whether RT-qPCR generates false
positives, 30 nasopharyngeal swab samples, which were
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certified to be positive for SARS-CoV-2 N gene (see
Materials Section), were subjected to Sanger sequencing.
These samples were residual patient samples sold by a
company endorsed by the FDA [30] and the FDA also
recommends that Sanger sequencing may be used to
investigate false results generated by RT-qPCR assays

under emergency use authorization [31].

The RNA extracts of the 30 samples were prepared
and a 1-pL aliquot of each RNA extract was amplified by
a pair of nested PCR primers to generate a 398-bp cDNA
amplicon of the SARS-CoV-2 N gene. The 398-bp cDNA

1495
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amplicon was then used as the template for automated
Sanger sequencing, using a method previously described
[29]. The sequences of the forward and reverse nested PCR
primers are 5’-CAATCCTGCTAACAATGCTGC-3’ and
5-TTTGTTCTGGACCACGTCTGC-3’, respectively.

The results of the nested RT-PCR amplification
followed by Sanger sequencing assay showed that only
16 out of the 30 RT-qPCR-positive samples were true
positives (53%). A sample of the true-positive computer-
generated base-calling sequence electropherogram is
illustrated in Figure 3.
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Figure 3: Electropherogram showing definitive detection of SARS-CoV-2 N gene in a true-positive sample. The figure represents one of the
two independent bi-directional sequencing electropherograms of a 398-bp N gene cDNA PCR amplicon. This sequence was generated
with a forward nested PCR primer. The reverse primerbinding site is underlined (the complementary sequence of the reverse primer is

GCAGACGTGGTCCAGAACAAA).

For the other 14 samples on which Sanger sequencing
did not generate a DNA sequence, some of their PCR
products were visualized as smears or as poorly defined
bands at agarose gel electrophoresis. Sanger sequencing
showed that these PCR products were composed of
randomly terminated DNA fragments, mostly of
unidentifiable source (Figure 4). Nevertheless, further
analyses showed that some of the amplified PCR products
could be traced back to chimeric DNA (figure 5) and
human genomic DNA (figure 06).

Collectively, these data demonstrate thatin the presence
of SARS-CoV-2 genomic RNA during RT-PCR, the PCR
primers amplified the intended 398-base target N gene
segment to be used as the template for Sanger sequencing
(see Figure 3). However, in the absence of a fully matched
preferred template, PCR primers can attach to partially
matched ssDNA sequences to initiate an enzymatic
primer extension. An unintended PCR amplicon (PCR
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product) will be formed if the second PCR primer also
anneals to the complementary ssDNA from the opposite
end of an unintended template to initiate a primer
extension (see Figures 4 and 5). Identification of the
binding site sequence for the reverse PCR primer on an
electropherogram indicates annealing of the forward PCR
primer at the opposite end of an unintended template.
The GenBank BLAST report confirmed that one of the
amplified DNA segments was caused by a gene present on
human chromosome 1 (figure 6). Further, 10 common
bases (figure 6, in red) were observed between a 21-base
segment of this human gene and the 21-base primer
(yellow-highlighted) designed for SARS-CoV-2 N gene
amplification. Notably, six of the 10 commonly shared
nucleotides are located in the 3’ end of the primer. The
result is a chimeric DNA composed of a virus genomic
sequence and a human genomic sequence through joining

of the 6-bases that both have in common.
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Figure 4: Electropherogram showing numerous unintended PCR products on a negative sample of unknown source.
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Figure 5: Magnification of last 45 bases of the computer-readable sequence in Figure 4 showing a chimeric DNA sequence (the complementary
sequence of the SARS-CoV-2 N gene reverse primer is underlined).

Homo sapiens heparan sulfate proteoglycan 2 (HSPG2), RefSeqGene on chromosome 1
Sequence ID: NG 016740.1Length: 122014Number of Matches: 1

Range 1: 32609 to 32653 GenBank Graphics

‘Score Expect Identities Gaps Strand

84.2 bits(45) 3e-13 45/45(100%:) 0/45(0%) Plus/Plus

Cuexy 1 GCOTCTGCCCCTEGOTTCAGCTTCAAAGSGTCATGGTCAGCAGAS 45
IIIIIIIIIJIIIIIIIIIlIIIIIIIIIIIIIIlIIIIIIIIII

Skijct 32609 GCCTCTGCCCCTGGCTTCAGCTTCAAAGGGTCATGGTCAGCAGAC 32653 |

GTACTESCCACTAAAGCATACAATGTARACACAAGCTTITOGGOAGACGTGGTCCAGARMRCARMR (SARS—CoV—2)
SCCTCTSCCCOTEECTTCAGCTTCAAAGESETCATGETCAGCAGACCGTGCTCCAGARMCARM (chimeric)
GoCTCTGCCCoTGGCT T CAGOTTCAAAGGETCATGETCAGCAGACTCTGACGGCGGATCCCA (human DNA)

Figure 6: BLAST report from the GenBank showing that the DNA sequence downstream of the SARS-CoV-2 N gene reverse PCR primer is a
segment of human genomic DNA.
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A nasopharyngeal swab contains a variety of nucleic
acids, not only derived from human cells, but also from a
plethora of viruses, bacteria and fungi normally residing
in the human respiratory tract. The nature and quantity
of these nucleic acids in the respiratory tract vary from
person to person. Therfore, when PCR is used as a tool to
amplify a target DNA segment in such a complex clinical

specimen, the results must be taken with caution.

Likewise, when RT-qPCR is used for diagnostics, it
may generate cumulative irrelevant fluorescence signals
leading to false-positive results even when there is no
target genetic material in a patient’s sample. The function
of DNA polymerases is to add nucleotides to the 3’ end of
an oligonucleotide or a polynucleotide chain of a partial
duplex. As reported more than 20 years ago, it takes only
6 bp of complementary sequence at the 3’ end of a primer
to initiate an enzymatic primer extension [32]. This
observation has been confirmed previously by studies of
non-B conformational changes when HPV L1 DNA is
bound to an aluminum salt in vaccine formulation [33].
The results presented in Figures 4—6 support these earlier

findings.

It is also reported that nucleotide mismatches at the
3’ terminus of a primer do not always prevent enzymatic
primer extensions [34, 35]. One of the important factors
to yield PCR products is the relative efficiency with which
the DNA polymerase extends from a mismatched primer-
template duplex. It is important to realize that once
extension from a mismatched primer occurs, the resultant
product and the complement synthesized in subsequent
PCR cycles are fully matched with both primers and will
produce unintended products [34].

Amplification of non-specific products in RT-qPCR
assays occurs frequently and is unrelated to Ct or PCR
efficiency values. The frequency of the amplification of
the correct product and the artifact, as well as the valid
quantification of the correct product, depends on the
concentration of the non-template DNAs [306], which are

unpredictable in respiratory tract specimens.

In summary, although PCR plays a very important
role in nucleic acid-based diagnostics, it is compulsary
to analyze PCR products by DNA sequencing if accurate
molecular diagnosis of infectious diseases is desired. The

sequencing electropherograms of these 30 RT-qPCR
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positive samples are presented as a Supplemental File to

support this statement.

Flaws of Diagnostic gPCR exposed in COVID-19
pandemic

RT-qPCR assay has its inherent flaws. As discussed above,
even probes and PCR primers designed by RT-qPCR
specialists for SARS-CoV-2 detection can be flawed, in
particular when highly sensitive and specific sequence-
based diagnostics is needed [16]. To overcome the low
sensitivity due to mismatched bases in the probe or
primers (Figure 1), the RT-qPCR requires 40 cycles of
amplification [16]. Nevertheless, in writing guidelines
for the industry on quantitative real-time PCR, the same
group of qPCR specialists defined that “..., specificity
must be validated empirically with direct experimental
evidence (electrophoresis gel, melting profile, DNA
sequencing, amplicon size, and/or restriction enzyme
digestion)” and Ct “values >40 are suspect because of
the implied low efficiency and generally should not
be reported” [37]. This discrepancy is highly peculiar
and should be addressed by these specialists in an open
discussion. It should also be emphasized that the RT-
qPCR test kits, which were developed by these specialists
or granted emergency use authorization by the FDA,
have not been validated. So, we do not know whether the
qPCR products generated by these test kits are specifically
and solely SARS-CoV-2 genomic sequences.

Further, Bustin et al argue: “RT-qPCR unquestionably
provides the most reliable, rapid, sensitive, specific and
flexible means of detecting SARS-CoV-2 RNA” and
“RT-qPCR has revolutionized the diagnosis of infectious
diseases. The sensitivity and specificity of the technique
has allowed it to identify active or recent infection by
detecting the genomes of disease-associated pathogens...”
[16]. Here, it is important to note that such an over-
confidence in the reliability of the RT-qPCR method
for SARS-CoV-2 diagnostics has misled and will further
mislead health care policy makers to impose grave socio-
economic measures upon our society, which may have
severe but unforeseen repercussions. Therefore, PCR
scientists should be more cautious in their reports to the
mainstream media. In particular, unscientific statements,
such as “PCR tests [can be used] to distinguish single

nucleotide change in spike protein gene, such as that
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occurring in N501Y with A>T mutation” [17] should be
avoided.

The FDA has published clear guidance on molecular
diagnostics for RNA virus infections. In a document titled
“Nucleic Acid Amplification Assay for the Detection of
Enterovirus RNA - Class II Special Controls Guidance for
Industry and FDA Staft”, the FDA advises “Detection of
an EV genome in CSF by two different well-characterized
and validated nucleic acid amplification tests (NAAT).
The NAAT primers pairs should generate amplicons from
different genomic regions. One of the NAAT assays should
provide sequence information. Bi-directional sequencing
should be performed on both strands of the amplicon and
the generated sequence should be of an acceptable quality
(quality score of 40 or higher as measured by PHRED or
similar software packages) and should match the reference

or consensus sequence.” [38]

Further, for the detection of the human papillomavirus
(HPV), the FDA also advises to use a conventional PCR
detection followed by Sanger sequencing on both strands
of the PCR amplicon (bi-directional sequencing), which
should at least contain 100 contiguous bases. When these
conditions are met the method is acceptable as a valid

diagnostic for HPV infection, provided that the sequence

SARS-CoV-2 False-Positive Test Results

matches the reference or consensus sequence, e.g. with
an Expected Value (E-Value) <107 for the specific HPV
DNA target based on a BLAST search of the GenBank
database [39].

None of the commercial SARS-CoV-2 RT-qPCR test
kits granted EUA meet these requirements stipulated in
the FDA guidance for Nucleic Acid Amplification Assay
for the Detection enterovirus or HPV infections. In view
of the recently reported increased mortality hazard ratio
associated with infection by certain emerging variants of
SARS-CoV-2 with S gene mutations [40], routine PCR
amplification followed by bi-directional sequencing of
the spike protein gene in part or in full length is valuable
not only for proper patient management, but also for
making appropriate public health policies. With the
current population-wide testing scheme it is not practical
to routinely perform full-length genome sequencing
on every positive specimen. Nevertheless, routine
sequencing of a short segment of the S gene covering the
ACE2 receptor binding domain for possible key single
nucleotide mutations on every positive sample is feasible.
An example of bi-directional sequencing of a segment of
the S gene, including the L452R, S477N, E484K and

N501Y mutation sites, is illustrated in Figures 7 and 8.

lwthl il {r .ll.

Figure 7: Forward Sanger sequencing electropherogram showing negative L452R (leucine to arginine), negative S477N (serine fo asparagine),
positive E484K (glutamate to lysine) and negative N501Y (asparagine to tyrosine). The four arrows from left to right are pointing to a wildtype
base T at position 22917, a wildtype base G at position 22992, a G>A mutation(E484K) at position 23012 and a wildtype base A at

position 23063.

Currently, the socalled “UK variant” of the SARS-
CoV-2 virus (named B.1.1.7) is studied using the
TagPath RT-qPCR assay as a proxy measure of VOC-
202012/1 infection. It is based on positive detection of
both the N gene (Ct <30) and the ORFlab gene (Ct
<30), and negative detection of the S gene in a clinical
sample [40], which is a presumptive molecular diagnosis
of a VOC-202012/1 infection. Intriguingly, the test kit

manufacturer recommends to confirm detection of the
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“UK variant” using Sanger sequencing of the S gene to
detect the 69—70del [41]. This shows that also in the
industry Sanger sequencing is considered the method
of choice for definitive detection of emerging variants.
The claim that RT-qPCR tests can distinguish between
the original virus and novel variants, even if they differ
by only a single nucleotide change, [16,17] is beyond
evidence-based science.

Clar J Infect Dis Ther, Volume 03(01): 169-206, 2022
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Figure 8: A reverse Sanger sequencing electropherogram of the PCR amplicon used to generate the sequence illustrated in Figure 7. The four
arrows are pointing to the reverse complementary bases noted in Figure 7 for validation of a single E484K mutation.

The observation that qPCR lacks diagnostic specificity
is well known among those in the field of infectious
diseases. For example, after spending years of effort trying
to develop a qPCR test for Lyme disease, a tick-borne
infectious disease caused by Borrelia burgdorferi, a group
of experts concluded that until the specificity of qPCR
techniques is determined, the clinical utility of such
testing relative to other testing modalities will remain
uncertain [42]. A CDC expert, Christina A. Nelson, MD,
MPH, emphatically stated on record, while answering a
self-posed question: Is PCR useful for the diagnosis of
Lyme disease? In general, the answer is no [43].

qPCR has also been used in the Roche Cobas system
for the detection of human papillomavirus (HPV) in
cervical screening along with Pap smear. Since HPV is
a DNA virus, there is no need for reverse transcriptase
to detect HPV DNA. All HPV tests are known to have
“built-in false positives” by those who promote the test
[44]. After a Human Papilloma Virus (HPV) Proficiency
Test conducted by the Department of Health (DOH),
New York State (NYS), in October 2015, the summary
report showed that compared to the consensus standards
the false-positive rates in high-risk HPV detection
generated by the Roche Cobas system based on its qPCR
platform were found to range from 45.8% to 83.3%
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[45]. Since most cyto-pathologists who are in charge of
the HPV testing have little general molecular biology
experience and the test kits were FDA-approved, false-
positive and false-negative HPV tests usually go unnoticed
or are neglected. This may have caused that thousands
of healthy women had to undergo colposcopic biopsies
unnecessarily based on these built-in false-positive test
results [46]. Fortunately, as a result of the COVID-19
pandemic there has been increased awareness of the false
positives of the HPV qPCR tests. As stated by one cyto-
pathologit, “because of COVID testing, for which the
workhorses are the two platforms (Cobas and Panther)
that are also used for HPV testing, there’s been increased
awareness of false-positives—which run about 0.7 to 0.35
percent (from just carryover issues) with HPV testing—
and false-negatives.”[47]

The “built-in false positives” of the QPCR HPV tests
have been statistically explained away, arguing that the
benefit of false-positive test results outweighs the harm
done by relying on true positives, which may lower the
positive rates [44]. While the cyto-pathologists started to
look into the HPV false-positive tests, they also confirmed
the previous observations that the HPV tests, including
those based on qPCR assays, also generated false-negative
results [47]. A false-negative HPV screening test poses
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a more serious liability to the practicing pathologists
in cervical cancer prevention. Recently, it was widely
reported that a case of false-negative HPV screening test
led to development of a fatal cervical cancer in Ireland,
which resulted in a damage payment of several million
dollars [48]. This in mind, we should also be very
cautious with SARS-CoV-2 RT-qPCR test results. The
exceptionally high death tolls among the nursing home
residents associated with false-positive SARS-CoV-2 RT-
qPCR test results are hard to gloss over.

Conclusion

As stated in a recent CDC Advisory titled Nucleic
Acid Amplification Tests (NAATs), “a Nucleic Acid
Amplification Test, or NAAT, is a type of viral diagnostic
test for SARS-CoV-2, the virus that causes COVID-19.
NAATSs detect genetic material (nucleic acids). NAATs for
SARS-CoV-2 specifically identify the RNA (ribonucleic

acid) sequences that comprise the genetic material of

the virus” [49]. The data presented in this article further
emphasize that the technologies depending on probe
hybridization, in particular RT-qPCR, cannot accurately
and specifically identify the RNA sequences that comprise
the genetic material of the virus, especially of a virus
with frequently emerging sequence variants. The claim
that RT-qPCR tests can distinguish between the original
virus and novel variants, even if they differ by only a
single nucleotide change [16,17], is not evidence-based
and beyond scientfic realism. For definitive molecular
detection of SARS-CoV-2 in clinical specimens, routine
Sanger sequencing of a 300-400 bp RT-PCR ¢DNA
amplicon of a unique sequence of the viral genome is
needed to ensure 100% specificity and to avoid false-
positive test results. False-positive SARS-CoV-2 test
results can easily create unnecessary panic and may result
in negative impacts on local economies. Newly emerging
SARS-CoV-2 strains with single nucleotide mutations
can only be reliably screened and confirmed by DNA
sequencing. Since RT-qPCR depends on fully matching
sequences between the template and its primers and
probe to generate a positive fluoresence signal, relying
on RT-qPCR for molecular diagnosis will produce more
false-negative test results as new SARS-CoV-2 sequence

variants emerge when the sequences of the primers and
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probe no longer fully match the sequene of the new target
template.
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Supplemental File

Nested PCR amplification followed by Sanger sequencing for detection of SARS-CoV-2 N gene in 30 nasopharyngeal swab

specimens previously tested positive by two EUA RT-qPCR assays
M21- 11-20, M21- 31-40 and M21- 51-60 were presumptive Positive samples.

A. Images of gel electrophoresis of primary and nested PCR amplification of 30 RT-qPCR positive nasopharyngeal swab

samples

amples

M 11121314151617181320 N P 28 3 341N P M

M 11121314151617181920 N P

1-40= Samplez

B. Sanger sequencing of all nested PCR products derived from the 30 “positive” clinical samples (shown in lanes 11-20,
31-40 and 51-60) with Co4 forward primer showed a true positive SARS-CoV-2 N gene sequence in M21- samples
#15, 16, 19, 20, 32, 34, 37, 38, 39, 40, 51, 52, 54, 56, 58, and 59. These 16 true-positive nested PCR products were
re-sequenced with Co3 reverse primer for a bi-directional sequencing for single nucleotide mutation typing. After
the bi-directional sequences were converted into 5’-3’ one-directional reading, the composite 398-base sequence was
submitted to the GenBank for BLAST analysis. The report from the GenBank was copied and pasted below each
positive pair of electropherograms. The sequencing data of the 30 “positive”, including the false-positive, samples are

presented as follows. The PCR false-positive samples were labeled as “Negative sequencing”.

Two positive control bi-directional sequencing electropherograms of a 398-base N gene segment with its GenBank BLAST
report of a SARS-CoV-2 Wuhan-Hu-1 prototype sequence are presented first.
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Control Sanger sequencing with Co4 forward sequencing primer Wuhan-Hu-1 prototype
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Severe acute respiratory syndrome coronavirus

2 isolate Wuhan-Hu-1, complete genome
MNCBI Reference Sequence: NC_045512.2

LOCUs  WC_045512 29903 bp s5-RNA  limear VRL 18-1UL-2020

Score Expect Identitias Gaps

736 hifsl398) 0.0 F9E/398(100%) 0/398(0%)
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PEPTLEETREr T e e e e e b e e e e e e e e e
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M21-11 Negative sequencing

A1_M21-11 - S0006859029_20210119_120252 Inst Model/Name 3200/seqstudic-232000842

M21-11 - S000659029 Jan 19,2021 12:02PM, EST

S/N G:217 A:564 T:1166 C:1403 KB_3200_SeqStudio_POP1_BDTv1.mob Jan 19,2021 12:17PM, EST
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M21-12 Negative sequencing

B1_M21-12 - S000659037_20210119_120253 Inst Model/Name 3200/seqstudio-232000842

M21-12 - S000659037 Jan 19,2021 12:02PM, EST

S/N G:154 A:428 T:827 C:1298 KB_3200_SeqStudio POP1_BDTv1.mob Jan 19,2021 12:17PM, EST

KB.bcp Pts 916 to 5725 Pk1 Loc:916 Spacing:9.36 Pts/Panel1200

KB1.424 Cap:2 Version 6.2 HiSQV Bases: 39 Plate Name: Plate_20210119_113534
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M21-13 Negative sequencing

C1_M21-13 - S000659039_20210119_120254 Inst Model/Name 3200/segstudio-232000842

M21-13 - S000659039 Jan 19,2021 12:02PM, EST

S/N G:143 A:500 T:1132 C:1126 KB_3200_SeqStudio_ POP1_BDTv1.mob Jan 19,2021 12:17PM, EST
KB.bep Pts 926 to 1637 Pk1 Loc:926 Spacing:9.88 Pts/Panel1200
KB 1424 CapB Version 6.2 HiSOV Bases: 5 Plate Name: Plate 20210119_113534
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M21-14 Negative sequencing

D1_M21-14 - S000659041_20210119_120255 Inst Model/Name 3200/seqstudio-232000842
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M21-15 Positive bi-directional sequencing and BLAST with 4 single nucleotide mutations typed in red
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KB1.424 Cap:t Versmn 6.2 H|SOV Bases: 229 Plate Name Plate 20210119 113534
CTTCTCCTGCTAG AATGGE TGGCAATGGC GETGATGC T ECTT TTGACAG ATTGAAC CAGC GC TGTCTGGT
1 21 1 71 91 1
1495 I
1196 | Jl '
{ \ e
598 [[||| “ || |||| ||”| H | “| | J| |l I I'| |l ” ||| ||J||| ||| |||||~ |I| | || | || || |||I ||
299 |L| ' ” I[ I|| | ||. , I|'| |I| I
l I '|" I ' ul'l |I||_
G C GCT GGC GCCTCGGC CGTACTGCC {
3 1 161 171 181 191 2

i ﬁ'n' | l| ll""'lu" i ﬂ ! uﬁ"ﬂ' il
L I Y

231

il
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Gaionuitrs SARS-CoV-2 False-Positive Test Results
Blos)l;setims A1_M21-15 - SOD0659053 20210204 072646 Inst Model/Name 3200/seqstudio-232000842
M21-15 - S000659053 Feb 04,2021 07:26AM, EST
S/N G:467 A:492 T:706 C612 KB_3200_SeqStudio_POP1_BDTv1.mob Feb 04,2021 07:41AM, EST
KB.bep Pts 1424 to 4392 Pk1 Loc:881 Spacing:9.56 Pts/Panel1200
KB1.424 Capit Version 6.2 HiSQV Bases: 308 Plale Name: Plate_20210204_065836

(AGCAGCAG TTCTTAGTGAGAG TTTGEC CTTGT TG TG"GG”CT\VCEC; CATTTTGCTC TCAAGCTGGY TEAAT CTGTCAAG CAGGAGE GC

1550
1240
930 ﬁ | ; |
620 1 m\ Ml (Y
310 |n\|‘|| II ‘|| II J| I|||I ‘IIM‘
0 |
1550
1240
930 “P .
620 ‘ pw]ﬂ ol i s Wﬁ
1 A I A AU
| MM A m it e ot
TAGIA G GAT
311
1550
1240
930
620
310
0 | \ /

Printed on: Thu Feb 04,2021 10:17AM, EST Electropherogram Data Page 1 of 1
Severe acute respiratory syndrome coronavirus 2 isolate
SARS-CoV-2/human/USA/FL-QDX-3431/2020, complete genome
Sequence ID: MW521681.1L ength: 29782Number of Matches: 1
Range 1: 2BE66 to 29062GenBankGraphics
Score Expect Identities Gaps Strand
736 bits(338) 0.0 398/358(100%) 0/398(0%) Plus/Plus
Query 1 CAATCCTGCTARCARTGCTGUARTCETECTACRACTT COTCARGARACRACATTGOCRRR €D

PERERTTEERT e e e e e e e e e e e e e e e e e e e e e el
Sbjet I8E666 CARTCCTGCIRACRATGCTGCARTCCTGCTACRACTTCCICARGGRACRRCATTGOCRAR JETAS

Qu=zry €1 AGGCTI T I ACEC LG RGEEACTRGREECEECACT CRAGCCTCITCTCGTICITCATIATG 120

TEEERTEEERr e e e ey e e e e e e e e el
Sbjet 1872& AGECITCIACGCRGARGEEACCRGRGECGGCAGTCRAGCCTCTTCTOGTICITCATCRCG  JETAS

Qu=zry 121 TACTCE R ACR I TCRATAART I ARCICCAGETAGC ARG RAMCCGRACTICTOCIGITAG 16D

PERERTERERr e e e e e e e e e e e e e e e e errnrennl
Skjet 187E€ TAGTCECARCRAGITCRATARATICRRCTCCAGECACCRGTRAMCGRACTICTCCIGITAG 2EB45

Qu=zy 181 TGO AT CECGETCRT G IGCICTTGCTITGCTGCTECITERCAGATTGRACTE 240

TERERTEEERr e e e e e ey b e e e e e e e e el
Sbjet I884f RATGGCIGGCRATGECGETGATGCICCICITECTITGCTGCTECITGACAGATTGRACTE  JEQDS

Quazy 321 ECITGRGRGCRAL A TET CTGETAARGECCAR TR ACRACRREECOCRRACTGTCRCTRAGAR 200
TERERTERERr e e e e e e e e e e e e e e e
Sbjet 28%0& GUITGRGRGCRARATCTCTGETRARCGOCARCAACRACRACCOCRARACTGTCRCIRAGAR JEODES

Qu=zy 301 AT TG I GAGECTTCTARGRAGCCICGE I RAAR ACETRACTEOCACTAR AGCATACAR 360

TERERTEEERr e e e e e e r e ey e e e e e e e e e el
Sbjet I8%6E ATCTGCIGCIGAGSCTTCTARGRAGCCICGECARARACCTACTECOCACTARAGCATACAR 20025

Qu=zy JE1 TeIARCACARCITTICGECAGACETGEICCRAGRACRAR 304

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjet 31902& TGIARCACRRGCITICGGECACACGIGGICCRGRACRAR 2D0E2
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SARS-CoV-2 False-Positive Test Results

M21-16 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red

S/N G:25 A:35 T:28 C:41

F1_M21-16 - S000659061_ 20210119 123030
M21-16 - S000659061
KB_3200_SeqStudio_POP1_BDTvi.mob

Inst Modsl/Name 3200/seqgstudio-232000842
Jan 19,2021 12:30PM, EST
Jan 19,2021 12:45PM, EST

KB.becp Pts 1800 to 4304 Pk1 Loc:890 Spacing:9.35 Pts/Panel1200
KB1.424 Cap2 \«"ersmnﬁz HiSQV Bases: 257 Plate Name: Plate_20210119_113534
AET TIAAGAAAT T(AACTCTAGGCAGEOACTAGEGGAATITCTOCT GO TAGAATGEC T GEC AATGGEGETGAT GCTECTCTI TGCITTILCTECTACT T4 A0
1 1 21 3 1 &1 7 81 51 101
1575 ﬂ
1260 |
945 | | i I | N
H
630 ! i \| '\| | \ ” I|
I|| || | r|
i \I |1l| ”|‘ I i l Il } ‘ II l‘“ || ” l ll I | l‘ | II” | “4 I l“‘ ll “ “ ” ‘ I‘
ALl [
| o L dOinl e FAO."'Anf- AA 4 ‘ b
CATTIGAACCAGC I TEACAGE TCTGGTAAAGE CCAAC CAAGGC CARACTGTCACT TCTGCTGCTGAGECT GrL._:_
111 131 141 171 181
1575 1
1260 l
245 | 1
630 | nﬁnﬂ i I“' |H| \ ﬂ .
IH n| | A J \ .Nn - | h N||u ’ ‘ “' |.
315 ' ‘I I\'f\4 II||I\ |||||I 'I" "I‘\ |". ||| | ' ” |I iy J
]l I| | |
CGTACTGECCAC! GTAACACAAGCTTTCGGECAGACETEETEC
211 241

Applied
|osystems

S/N G:340 A:348 T:474 C:367

KB.bep
KB1.424 Cap2

(TTAG AAGC CTCAGCAGCAGATTTCTTAGT GAC

11 21 31
1420 :
1136 ﬂ

568
284

B1_M21-16 - S000659061_20210204_072647
M21-16 - S000659061
KB_3200_SeqStudio_ POP1_BDTv1.mob
Pts 1323 to 4379 Pk1 Loc:879
Version 6.2 HiSQV Bases: 319

TGGCCTTT

ITTTGGCCTTGTTGTTGTTGGC

41 51 61 7

2 i__.mm hu il Hm il

TCTCE

Inst Model/Name 3200/seqstudic-232000842

Feb 04,2021 07:26AM, EST

Feb 04,2021 07:41AM, EST

Spacing:9.54 Pts/Panel1200

Plate Name: Plate_20210204_ 065936
ACCTCGGET TCAAT CT GTCAAGC

81 91 10]

GCAGC GCARGAGCAGCATCACECGCCAT
1420
1136
852
568

il bl

284
CGIGAT

TGCCh [CTACGC

’\ {

GG AG ITCCCCTAC

"""”'H”NMIM' ﬂ ﬂ

TGGAGT

n\ﬂl. l \h, '[L

211

Q&\ A ﬂﬂ"lfﬂﬂ”'ﬂ'la l'[\l

1136
852
568
284

CICTGCTCCCTITC GTAG CGCCITTITGGC TGT TG

241 261 27N

Iy
A ||\
‘||,|

Oyt

ICAGG IGTA GC

1

[M H“'*u\f\pf\f

Pnnted on: Thu Feb 04,2021 10:12AM, EST

1420
1136
852
568
z84

23%
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e SARS-CoV-2 False-Positive Test Results

Severe acute respiratory syndrome coronavirus 2 isolate
SARS-CoV-2fhuman/USA/CA-LACPHL-AF00247/2021, complete
genome

Sequence |D: MW545477.1Length: 29868Number of Matches: 1

Range 1: 28683 to 29082GenBankGraphics

Score Expect Identities Gaps Strand
T3E bit=[308) 0.0 2987353 (100%) 0,/393{0%] Plu=/Plus
Query 1 CRATCCTECIAACRA TECTECARTCOET GrTACRACTTOCTCRAGRRACRRCATTGOCARE  £0

PETERERRTr e e e e e e v e e e e e
Sbict 20€ES CRATCCTECIRACRATGCTGCARTCOSTGCTRACRACTTCOCTCAAGGRACARRCATTGICARY 2ET44

Query €1 AGECTTCTACGCAGARGEEAGTAGAGEOEECARTCRRGCCTCTTCTIOGTICCICATIRCE 120

PETERERRT e e e ey e e e e e e e
Sbict 20745 AGECITCIACECAGARGEGAGCRAGAGGUGECACTCRAGCCTCITCTOGTICCTCATCACE 2EDD4

Quary 121 TAETCECARCRGT TCRAGRARTICARCT CCRGECAGCRGTRGEGERATTICTCCTECTAG 10
PERTREEr e e e e e e et e e e e e ettt
Sbict 26305 TAGTCECARCRGITCRAGRARTICARCICCRGECAGCRGTRGEGGRATTICTCOCTIECTAG 2EDE4

Juery 181 ARATGETEECRATGEOGETGAT T ECICI TGCTITECTGCT ECT TGRCAGATTERACCE 240

FEREREERERr e b e e e e e e e e e e
Sbjct 28365 RATGGITEECRATGEOGETGATECTECICITGCTITEGCTGCTECTTGRCAGRATTERACCA 2E924

Juery 3I41 FCITERGRGCRRARRTET CTGET R ARG CARCRRCRACRAGGOCARRACTETCRCTAREAR 200

PEETRERRT e e e e e e e e e e e e e eer e
Sbqct 28825 GCTTGRAGRGCRAARATETCTECTRARGGCCANCRACRACRAGGCCARRCTETCACTARGAR JE934

Juary 301 ATCTGCTECTEAGGCTT CTARGE RGO TCGECRRAARROGTRCTECCACTARAGTATACAR 360
FEREREEr et e e e e et e e e e e erere
Sbjet JBSES ATCTGCTECIGAGGCTTCTARGRAGCCICGECRARRACSTACTECCACTARAGTATACAR 20044

Quary JE1 TETAACACRRCCTTICGECACACETGETCCRGRACRAR 3048

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbject 39045 TETAACACARGCITICGGCACGACSTEEICCRGRACRAR 2D0E2

M21-17 Negative sequencing

G1_M21-17 - S000659064_20210118_123031 Inst Model/Name 3200/segstudio-232000842
M21-17 - S000659064 Jan 19,2021 12:30PM, EST
S/N G:821 A:1252 T:2910 G:2102 KB_3200_SeqStudic POP1_BDTv1.mob Jan 19,2021 12:45PM, EST
KB.bep Pts 902 to 1507 Pk1 Loc:902 Spacing:9.88 Pts/Panel1200
KB1424 Cap3 Version 6.2 HiSQV Bases: 10 Plate Name: Plate_20210119_113534
G'A CT CCIAG A (CACATAAGGIT TTAACATTCATA GG CTTCIACGC ICET GET CCAG AAC ) |

0

M21-18 Negative sequencing

H1_M21-18 - 30006598066_20210119_123032 Inst ModelMName 3200/seqgstudio-232000842

M21-18 - S000B59066 Jan 19,2021 12:30PM, EST

S/N G:199 A:559 T:822 C:732 KB_3200_SeqStudic_POP1_BDTvi.mob Jan 19,2021 12:45PM, EST
KB.bcp Pts 913 to 5725 Pk1 Loc:913 Spacing:9.25 Pts/Panel1200
KB 1424 Cap4 Version 6.2 HiSQV Bases: 24 Plate Name: Plate_20210119_113534
[ G G IC CAGT IACABIAA(C AACAACGCAIG GCG CCA G AGCCCAC GC CGAAGGTGA CC TIGG GCCGIACGTG|

5 2729 31 33 35 373941 4:4!47 4951 53 55 57 59 61 63 65 67 69 71 73 7577 79 81 83 B5 8 89 91 9: 9597 99
i
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e SARS-CoV-2 False-Positive Test Results

M21-19 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red

A2 _M21-19 - S000659068 20210119 _125810 Inst Model/Name 3200/seqstudio-232000842
M21-19 - 5000659068 Jan 19,2021 12:58PM, EST
S/N G:57 A:73 T:66 C:86 KB 3200 SeqStudiec POP1_BDTvi.mob Jan 19,2021 01:12PM, EST
KB.bep Pts 2318 to 4345 Pk1 Loc:897 Spacing:9.32 Pts/Panel1200
KB 14.24 Cap:1 Vers:onﬁz H|SOV Bases 178 Plate Name: Plate_20210119_113534
~  GCTGGCAATGEC GGTGATGETGCTOTTECTITGOIGOTGCTTGACAGATTGAACCAGE TTGAGAGE TETCTGGTAAAGGC CAACAACAACAAGEC]
1 10 28 37 46 55 &4 73 82 01 19|
1415
1132
849 r
‘ | l | || I \ |«
m| | J | |||| ” [ it I ‘.u | .
| il |I I
i ﬁ | I“[| 'r J ‘ I ‘ I” | I'|"||l 'I ‘ | |\‘| ||‘I II‘I|
t.. h hln| n !
ALRC TGTCACTA COTCGECA CETACTEGE ca GC 1T TCEGCACA
109 190
1415 fl i i
1132 i |
849 \ Il A i \
1 I ‘|;| ||,|||( \ i 'l "| \I n TP
I ] 'H |u|| | MERIEL i S A
283 |!||l| i ) IlI MY Il
I I | Wl
0 L‘ | . |
| GTgt TCCAGaA C
100 208
1415
1132
849

BIOS)‘;TietCE'I'I'IS C1_M21-19 - S000659068_20210204_072648 Inst Model/Name 3200/seqstudio-232000842
M21-19 - 5000659068 Feb 04,2021 07:26AM, EST
S/N G:144 A:179 T:206 C:200 KB_3200_SeqStudic_POP1_BDTvi.mob Feb 04,2021 07:41AM, EST
KB.bcp Pts 1436 to 4381 Pk1 Loc:705 Spacing:9.47 Pis/Panel1200
KB 1424 Cap3a Version 6.2 HiSQV Bases: 301 Plate Name: Plate_20210204_065936
CAGCAE /T TECTTAG TEACAGT TTGRC I TGT TGT IGT TGECETT TACCAG ACAT T TTEC TCTCAAGEC TEGTTCAAT CTGT CAAGCAGCAET ECAAG
1 21 31 41 51 61 7 81 91 1
!
1600 '
1280
860
M il ! | R
|‘ \"I] ' I I| I|“ | ‘ rl| | ‘
320 ‘ | | HJ || il M I |. 'h. ““
0 4 ‘ U I|
GCAGCATCATCGTC CAGCCAT GCAGGAG TCCCCTAC TGC TGCCTGGAG TTG A TGITGCCGACIACGTGATGEAGGAR
01 111 141 151 161 201
1600
1280 , ﬂ
360 | |
A i H ML ¢
640 | NI W |
Il i ry II | | || l |
azo ||I|1 Iw\\\ A AN
0 | |L ! |
GAG ARG AGGCT TEACTECCGC CTCTGC TCCCTTCTGCGT AGAAGC CTTTIT
211 271 231 241 251
1600
1280
\ , )
960 I I | | Il 4 :
fi i '\
a8 I| || F\ ' fl th I|'I J/|l‘
320 | A | (
e
0 |
CERC ERATTC
Printed on: Thu Feb 04,2021 10:16AM, EST Electropherogram Data Page 1 of 1
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|Severe acute respiratory syndrome coronavirus 2 isolate

SARS-CoV-2 False-Positive Test Results

(OARS-CoV-2/human/USA/MA-MA SPHL-00935/2020, complete genome

Sequence 1D: MW540042.11 ength: 29807 Number of Matches: 1
Range 1: 28673 to 290705GenBankGraphics

Expect Identities Gaps

Strand

0.0 398/3%8(100%)

0/3%8(0%)

Flus/Flus

CRRTCCT R T AR CRA TG TECARTCET T RCRACTTOC I CRRGERACARCATTGOC AR

PERERTTTERE e b b e e e e e e e e e e e rernn
CRRT T T AR R T T AR TCETECTACRACTTOC TCARGERACRACATTGOCRAR

AT T T ACECRGRRGEEAECRGRGEOEECACT CRAGCCTCITCTCETICCTCATCREG

PEEERTTTEREr e b e e e e e e e nrernl
AT T T ACE R GAR G e EAEECEECACTCRARGCCTCITCTOCTICITCATIRC G

TAETCECRACRGI TCRAGARRT I AR T CCRGECAGIRGT RGEEERACTICTCCTECTAT

PERERTTTERE e e e b e e e e e e e e nrernn
TAET ORI TC AR CAR AT I AR T CCAGE ARG TAGEEERACTICTCCTEITAT

AR TEE T e AR T G GETGRT GG I CI TG CTITGCTGCT EoTTGRCAGATTGRACTR

PERERTTTER e e b e e e e e eee e e e
AT T eI O T GAT BTG I CI TG CTI TGCTGCTEoT TG RCAGATTGRRACTR

ECITGRGAGCARR AT ETCTGETRARGEC AR CRACRACRRGECCARACTGTCRCTRAGRS
(AR R RN R R R R RN R RN AR RN RN RN R AR RN
ECITGRGAGCARR AT ETCTGETRARGEC AR CRACRACRRGECCARACTGTCRCTRAGRS

ATCTG TR T ARG CTTCTARGRA GO T CGECRARR ACGT ACTGCCACTARAGTRATACRR

PERERETTERErE e e b e e e e e e e e rernn
AT CTG T o GAGGCTTCT AR GA AGO T GEC R AR R ACETACTGOCACTARAGTA TACRR

TEIAACACARGCITICGECAGRACGTGEICCRGRACRAR 354

TEEEREETERr e i e e e el
TEIARCACARECTTICGECAGACETEEICCRAGRACRAR 25070

M21-20 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red

B2_M21-20 - SD00659069_20210119_125811
M21-20 - 5000659069

S/N G:60 A:86 T:94 C:116 KB _3200_SeqStudio POP1_BDTv1.mob

&0
2E73z
120
2E752
1E0
dB852
240
2E51z2
apo
2E872
3E0

2803z

Inst Model/Name 3200/segstudio-232000842
Jan 19,2021 12:58PM, EST
Jan 19,2021 01:12PM, EST

KB.bcp Pts 1550 to 4292 Pk1 Loc:882 Spacing:9.33 Pts/Panel1200
KB 1.424 Cap:2 Version 6.2 HiSQV Bases: 288 Plate Name: Plate_20210119_113534
TTATCET TCCT (AT (ACGTAT TCGCAACAG T TCAAGAAAT TCAAC TCCAGGCAGCAGTAGGGGAACTTE TAG AATGGCTGGCAATGEC GGTGAT
11 21 31 41 51 6l 71 81 91 li
|
|
f‘,. | i
||| ] [ |\I || | || || r || ]l “ |'I|I| | I| ‘l
I|| || .|I .|} | |||I|||| | l “ |.. ||I I| “ “ |||
T 16 ICAG TIGAGAGC ET CT GGTAAAG GCC CAaAGGCC
el 121 131 141 151 61 171 181 19
f| |
| T N
1 1 A | 1
i | M, I N s (I
|’1||||I M ||I i III ||~l|| | ‘.nl | |||. | M ."'I| I.\I *li A I|I “\'|'||| IIIII||||
I PO ,I|| "' ||, ANTRII L AL
h [l LI | FTUyNy | I! I I VPV Il' l‘, | I| INRAR ﬂl U } |
! | |
AEECTTC T GCOTCGEGCAAAAACE TGTA AG CTTTEGECAGACGTGET CCAGA RCAAA
211 231 261 271 281 201

A ’ﬂ«v\m I f\/} Ml
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e SARS-CoV-2 False-Positive Test Results

pplied

Blosystems D1_M21-20 - S000659069_20210204_072649 Inst Model/Name 3200/seqgstudio-232000842

M21-20 - SDDO659069 Feb 04,2021 07:26AM, EST

S/N G:68 A:B6 T:86 C:74 KB_3200_SeqStudio_POP1_BDTvi.mob Feb 04,2021 07:41AM, EST
KB.bcp Pts 1450 to 4470 Pki Loc:B97 Spacing:9.73 Pts/Panel1200
KB1424 Cap4 Vers:an 6.2 Hi SOV Bases 308 Plate Name: Plate_: 20210204 065936
[ CAC CAGCAG ATTTCITACTGACRETTTGGECT 2 (AC RCATTTTGCTCTCAAGC TECTTIL ETCAAGCAGCAGE cci
11 21 n 7 81 a1 10|

1815
1452
1089
726
363

il

CCT ITGCTCCCTTCTGCGT

231 241

0

51

ra

1452 ﬂ

= b

Printed on: Thu Feb 04,2021 10:21AM, EST Electropherogram Data Page 1 of 1

Severe acute respiratory syndrome coronavirus 2 isolate
SARS-CoV-2/human/USA/MA-MASPHL-00789/2020, complete genome
Sequence 1D: MW539963.11 ength: 29791Number of Matches: 1

Range 1: 28708 to 29105GenBankGraphics

Score Expect Identities Gaps Strand
736 bits[398) 0.0 398/398(100%) 0/398(0%) Plus/Plus
Gusry L AL TCCT o T AR CAATGCTGCARTCETECTACRACTICCI CARGGRACRACATTGCC AR €D

PERRRTETER TR e e e e e e e e e e el
ShiGhaEE708 CRATCCTECTARCRATSCTECRATCGETECTACRACTTOCTCARGEARCRARCATTEC0RRR  ZETET

Smery E1 AGECTTCTACEIRGRAGEGAECRGAGECEECACTCRARCICTCITCTOETTICCTCATCRCE 120

PECERRETTEEr e e e e e e et e e ey e e e e
Shish..20760 RGECTTCTACECAGAAGESAGCRGAGSCEECARTCRARCCTOTTCTOGTICCOTCATCACE 26627

Query.. 12l  TATTCGCARCRGITCAAGRARTTCARCTCCAGECAGCAGTAGEGERACTICTCCIGCIAG 180

PEELERRETEE e e e e e e e e r e e e e
Skisk..25328 TATTCGCARCRGITCRAGAARTTCARCTCCAGECAGTAGTAGEGERACTICTOCTGOTAG 28887

Oupri..lEl  RATGECTESCRATGECGETGATECTECTCTTSCTITSCTECTEOTTSACAGATTERACCE 240
PECERRETTEEE e e e e e e e e e ey e e e e
Shish.o.203EE  RATGECTEGCAATGECSETAATECTEITCTTSCTITSCTGCTEOTTSRACAGATTARACCE 28547

Qumry..23l  GOTTGRGAGCRARATETCTGETAARGSCCARCRACRACARGGUCRRACTETCACTRAGRR 300
PELLRRETEE e e e e e e et e e e e e e

Shisk.. 25548 GOTTEAGAGCRARATGTCTGETARAGECCARCAACRACAAGGOCARACTETCACTARGAR 28007

Query.. 301  ATCTGCTECTGAGGCTTCTARGAAGCCTCEGCARARACGTACTGOCACTARAGCATACRE 360

I
Sisk..29008 ATCTECTECTEAGSCTICTARGAAECCTCEGCARARACGTACTGCCACTARAGCATACAR 20067

Qumry..361  TETARCACRRGCTTICGGCAGACGTGSTCCRGRACRAR 388

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Skisk..259063 TETARCACRAGCTTICGECAGACGTGSTCCRGRACRAR 28105

June 14, 2022 Clar J Infect Dis Ther, Volume 03(01): 183-206, 2022
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M21-31 Negative sequencing

glg';)l!lsegms A1_M21-31 - 5000659079 _20210120_131459 Inst Model/Name 3200/segstudio-232000842

M21-31 - S000659079 Jan 20,2021 01:14PM, EST

S/N G:110 A:373 T:595 G603 KB_3200_SeqStudio_POP1_BDTv1.mob Jan 20,2021 01:29PM, EST
KB.bep Pts 919 to 2621 Pk1 Loc:919 Spacing:9.88 Pts/Panel1200
KB 1.424 Cap:t Version 6.2 HiSQV Bases: 35 Plate Name: Plate_ 20210120 _124645h
C AGT T GAIGGEA AGCTE G & TECCAC ICCGEC TGIACICCCIAICCIACAR CTEGC E CTCTRC (G TEECTT(AGE TT(AARGEE TC]

] . 28 37 46 55 64 13 82 91 1q
225
180
135
20
45

M21-32 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red

s BIOS;ISetdEITIS B1_M21-32 - S000659080_20210120_131500 Inst ModelMame 3200/segstudio-232000842
M21-32 - 5000659080 Jan 20,2021 01:14PM, EST
S/N G:173 A:227 T:214 G282 KB_3200_SeqStudio_POP1_BDTv1.mob Jan 20,2021 01:29PM, EST
KB.bcp Pts 1431 to 4336 Pk1 Loc:902 Spacing:9.35 Pts/Panel1200
KB 1.424 Cap: Version 6.2 HiSQV Bases 298 Plate Name: Plate_20210120_ 124645b
| DGGCAGT (AAGC CICTTICT CGTTGCTCAT CACGFAGT CGEAACAG T TCA &G TTCAAGC TC(AGGCAGOAGTAGEGGAAT TTCTCET BCTAGARTGGEE
1 11 21 11 41 51 61 71 31 91
1470 |
1176 I | A ' r.
882 [l
: | | ‘
sg8 | (W '1|| ||." / IIII|| Il (“ |||'|“|
1 ] ] I
294 | I\ | | ||| 'J|||]
| IR | | | I
0 ! AN
| ATE CTTECTTIGCT £ TTG IGT CTGET :
101 1 1 ; 161 181 191 |
1470

1176 )

882 | ,I .

588 ||1|\ 'r|| ) J‘I " || }ﬂl I|III-l (’I |! il || |'\{\ Ifl |n i | ﬂ\ il la il I il i ' '|| r|| ||f|| I‘ |. ||I| ) |’|I il i | ||‘| |I\| i
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pplied

Blosystems E1_M21-32 - S000659080_20210204_075426

M21-32 - S000859080
KB_3200_SeqgStudio_POP1_BDTv1.mob
Pts 1295 to 4340 Pk1 Loc:853
Version 6.2 HiSQV Bases 320

GTTTGGCCITGTITE

S/N G:335 A:435 T:702 C:456
KB.bcp
KB 1424 Cap:t
CITAG AAGCCTCAGCAGCCAC ATTTCT TAGT GAC TT
11 21 31 41 51 61

1

1495 ’| |

(2]

2l

A ‘

[n]

il

SARS-CoV-2 False-Positive Test Results

i

Inst ModelMName 3200/seqstudio-232000842
Feb 04,2021 07:54AM, EST

Feb 04,2021 08:02AM, EST

Spacing:9.51 Pts/Panel1200

Plate Name: Plate_ 20210204 065936

T TGCTCTCAAGCTGGT TCAATCT GI CAAGC]

81 91 iq

598
299 |
|
|0 L AJ
G G = GCAGC
1 121

CCGCC

1

1495
1196
897
598
295 ".I |

TGCCT
17

TGCGAC T
201

1495
1196
897
598
299

1485
1196
897
598

1 'ﬂl_ nf"l i %
o Ml e

299
Printed on: Thu Feb 04,2021 10:28AM, EST

Electropherogram Data Page 1 of 1

Severe acute respiratory syndrome coronavirus 2 isolate
SARS-CoV-2/human/USA/CA-LACPHL-AF00247/2021, complete

genome
Sequence ID: MW545477.1Length: 29868Number of Matches: 1

Range 1: 28685 to 29082GenBankGraphics

Score
736 bits(398)
er 1

Skbjct  25EES

er &1
Skhick 28745
er 121
Sbict 28805
er 131
Shict 28865
er 231
Shict 280925
exr 301
Shict 288985

exr JE1

Skhjct 22045

June 14, 2022

Expect Identities Gaps

0.0 398/398(100%) 0/398(0%)
CARATCCTGCTAACA A TGCTGCAATCGTGCTACAACTTCCTCRAAGGAACAACATTGCCARD 60

CARATCCTGCTAACAATCGCTGCAATCGTGCTACRAACTTCCTCAAGGARACARCATTGOCRRSE 26744
AGGCTTCTACGCAGRAAGEEAGCAGAGGCGGCAGTCAAGCCTCTTICTCGTTCCTCATCACE 120
N N N
AGGCTITCTACGCACRARAGCCAGCAGAGGCGGCRAGTCARGCCTCTICTCGTTCCTCATCACSE 285804
TAGTCGCRAACAGTITCAAGRAATTCAACTCCAGGCRAGCAGTAGGGGARTTITCTCCTGCTASE 160
IR N N
TAGTCGCAACAGTTCRARGRAATTCARACTCCAGGCAGCAGTAGGGEARTTTCTCCTGCTAS 26864
AATGGCTIGGCRATGGCGETGATGCTGOICTTGCTITGCTGCTGCTIGACAGATTGARCCA 240
IR N N
AATGGCTGGCAATGGCEETGATGCTGCTCTTGCTITACTECTGCTTGACAGATTGRARCCE 2680924
GCTTGAGAGCAARATGTCTGCTARAGGCCARCRAACRRCARGCGCCARACTGTCACTRARGRAR 300
IR N N N
GCTTGAGAGCARMATGTCTGETARAGGCCARCARCARCARGECCRARRCTGTCACTRAGRAR 25084
ATCTGCTGCTGAGGCTICTARGAAGCCTCGOCARRRACCTACTGCCACTARAGCATACRE 360
R N
ATCTIGCTIGCTGAGGCTICTARGRARGCCTCGGCARRAACGTACTGCCACTARAGCATACRR 20044
TGTARCACAAGCTTTCGECAGRACGTGGTCCAGRARACRARR 358

FETEREErr et ettt rrenl
TGTAACACAAGCTTTCGGCAGACGTGGTCCAGARCRRD 20082

Clar J Infect Dis Ther, Volume 03(01): 185-206, 2022
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M?21-33 Negative sequencing

;_ BIOS)I'ISetdEITIS C1_M21-33 - S000659081_20210120_131501
M21-33 - S000659081
S/N G:657 A:1440 T:2023 C:2976 KB_3200_SeqStudic_POP1_BDTv1.mob

Pts 910 to 1469 Pk1 Loc:910
\«’ersmnaz HlSQV Bases 1
CGTGGTA GC.AACRA

KB.bcp
KB 1.4.2.4_ Cap‘& !

1
0|
7}

CTTGCAG

GGC

(1]
W
=
(7]

M21-34 Positive bi-directional sequencing and BLAST with 2 single nucleotide mutations typed in red

B,
i

Applled D1_M21-34 - S000659082_20210120_131502

N
£y 55 Biosystems
¥y M21-34 - 5000659082
S/N G3:324 A:390 T:379 C428 KB_3200_SeqStudio_POP1_BDTv1i.mob
KB.bcp Pts 1651 to 4401 Pk1 Loc:921
KB14.24 Cap4 Version6.2 HiSQV Bases: 286
[ TTCCTCATCACGTAGT CECAACAGTTTAAG TTCAACT CCAGCCAGCAGTAGGGGAAGTITCTICCTIGCIAG
1 11 21 31 a1 51 61 71
1675 ‘|
1340
1005

SARS-CoV-2 False-Positive Test Results

Inst ModelName 3200/segstudio-232000842
Jan 20,2021 01:14PM, EST

Jan 20,2021 01:29PM, EST

Spacing:9.88 Pts/Panel1200

Plate Name: Plate 20210120_124645b

Inst Model/Name 3200/seqgstudio-232000842
Jan 20,2021 01:14PM, EST

Jan 20,2021 01:29PM, EST

Spacing:9.53 Pts/Panel1200

F‘Iate Name Plate 20210120_ 124645b
':I’“GF"F1F l’“r":"““l

TGGCTGEC

81 81 i |

¥ Wl

I||
GO TED'T TGACA'GAT
2 1

GCT TGTCTGGT ACH
1

15 61

13

AGGCCA

1 ' nH i mn “ ' lnlunlﬂ h

TCTGCTG

4

]

AM I |”“"H'/n fl

1
A |I
|l

il

CGTGGTCCAG o

ITTCGGC
271

i
f

bt

_ 'ln_l'ﬂ"wv\fi Ml

281

June 14, 2022

Clar J Infect Dis Ther, Volume 03(01): 186-206, 2022



CP

e SARS-CoV-2 False-Positive Test Results

2 Applied )
= B|°5ystems F1_M21-34 - S000659082_20210204_075427 Inst Model/Name 3200/seqgstudio-232000842

M21-34 - 5000859082 Feb 04,2021 07:54AM, EST
S/NG:510A:578 T:876 C:683 KB_3200_SeqgStudio POP1_BDTv1.mob Feb 04,2021 08:09AM, EST
KB.bcp Pts 1293 to 4336 Pk1 Loc:852 Spacing:9.5 Pts/Panel1200
KB1.424 Cap2 Version 6.2 HiSQV Bases: 318 Plate Name: Plate_20210204_065936
CTTAGAAG CCICAGCAGCAG AT TTCTTAGTGACAGTT IGGCCTIGT TGT TGTITGGCCTT TACCAG ACAT TTIGCTCECAAGC TGET TCAAT CTGT CAAGC
1 1 21 31 a1 51 &1 71 a1 a1 101
|
1435 |'| |
1148 | || f
8261 | 1 | ;
|
574 -H || \l f I”I | ; .| |||
ey || | l |. | |’ i |\ I| || ||| |"
ﬂ‘ l ‘ ||I | 1| i ]| ‘ I
Gc ECAAGAGEC GCCATTG L CAT ] c ICC ¥ CITGAATTITICIT GITGC G
111 121 131 141 151 1 1 181 191 201

f Fli ﬂ

|Ifl [
) || I
I‘||I|I | |

L

. i pR |’|| i
I {.l fi Il f II III---I L i ol i

143

114

861

574

287 | N\”IH' |[‘ j\f\)/\ﬁ

Pnnted on: Thu Feb 04,2021 10:31AM, EST Electropherogram Data Page 1 of 1

Severe acute respiratory syndrome coronavirus 2 isolate
SARS-CoV-2/human/USA/CA-QDX-2783/2020, complete genome
Sequence ID: MW460593.1Length: 29782Number of Matches: 1

Range 1: 28666 to 29063GenBankGraphics

Score Expect Identities Gaps Strand
736 hits(398) 0.0 398/398(100%) 0/398(0%) Plus/Plus
er 1 CRATCCTGCTARCRRTGCTGCRARTCGTGCTACARCTTCCTCRARGGARCAACATTIGCCRARRE &0

RN N Ny
Sbijct 28686 CARTCCTGCTARCAATGCTGCAATCGTGCTACAACTTCCTCAAGGAACAACATTGCCARR 28725

ery 61 ZGGCTTCTACGCRAGRAGGEAGCAGAGGCGGCAGTCAAGCCTCTTCTCGTTCCTCATCACG 120
PETTEEET R e e e e e e e e e e e e e e
Shict.. 28726 AGGCTTCTACGCAGAAGGEAGCAGAGGCGGCAGTCAAGCCTCTICTCGTITCCTCATCACG 28785

Query 121 TAGTCGCAACAGTTTARGARATTCARCTCCAGGCAGCAGTAGEGEARCGTTCTCCTGCTAG 180
FEEEEEEEE et e e e e e e b e e e e e e e e e e e
Sbjct 28756 TAGTCGCAACAGTTTARGAARTTCRACTCCAGGCAGCAGTAGGGGARGTTCTCCTGCTAG 25845

juery 181 AATGGCTGECARTGECGETGATGCTGCTCTTGCTTTGCTGCTGCTTGACAGATTGRACCE 240

N N Ny
Shijct 28846 AATGGCTGGCARTGGCGCTGATGCTGCTCTTGCTTITECTCCTGCTTGACAGATTGRACCE 28205

Query 241 GCITGAGAGCARARTGTCTGGTARAGGCCARCARCRACAAGGCCARACTGICACTARGAR 300

B N N N Ny
Sbijct 28906 GCTTGAGAGCARAATGTCTGGTARAGGCCARCARCANCAAGGCCAAACTGTCACTAAGAR 28065

Query 301 ATCTGCTGCTGAGECTTCTARGRRGCCTCGECARRANCGTACTGCCACTARRGCATACAR 360
R N Ny
Shict. 28966 ATICTGCTGCTGAGGCTTCTARGAAGCCTCGGCARRANCGTACTGCCACTAARGCATACAR 23025

Query 381 TGTAACACAAGCTTTCGEGCAGACGTGGTCCAGARCRARE 398

PETEEEEEET T b e e e e
Sbjct 29026 TGTAACACAAGCTTTCGGCAGRCGTGETCCAGRRCAAL 29063

June 14, 2022 Clar J Infect Dis Ther, Volume 03(01): 187206, 2022
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SARS-CoV-2 False-Positive Test Results

M21-35 Negative sequencing with human gene amplification

Applled
) Biosystems
S/N G:300 A:922 T:1158 G:1342
KB.bep
KB 1424 Capi

E1_M21-35 - 5000659083_20210120_134245
M21-35 - 5000659083
KB_3200_SeqStudio_POP1_BDTvi.mob
Pis 897 to 2950 Pk1 Loc:897
Version 6.2 HiSQV Bases: 56

Inst Model/Name 3200/seqstudio-232000842
Jan 20,2021 01:42PM, EST

Jan 20,2021 01:57PM, EST

Spacing:9.33 Pis/Panel1200

Plate Name: Plate_20210120_124645b

TGC C (A CCEAG (GGCACG GGG G Ct TGCCA CTG ITCAGCTTLAA G|

M21-36 Negative sequencing

Applied
Blggystems

S/N G:814 A:2121 T:2400 C:3519

KB.bep
KB1424 Cap2

860
688
516
344
172

F1_M21-36 - S000659085_20210120_134246
M21-36 - S000659085
KB_3200_SeqStudic_POP1_BDTv1.mob
Pts 881 to 1269 Pk1 Loc:881
Verswon 6.2 HiSQV Bases: 3

Inst Model/Name 3200/seqgstudio-232000842
Jan 20,2021 01:42PM, EST

Jan 20,2021 01:57PM, EST

Spacing:9.88 Pts/Panel1200

Plate Name: Plate_20210120_124645b

M21-37 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red

pplied
Blosysterns

SN G:186 A:210 T:175 C:252
KB.bep
KB 1424 Caps3

G1_M21-37 - S000659088_20210120_134247
M21-37 - S000659088
KB_3200_SeqStudioc_POP1_BDTvi.mob
Pts 1422 to 4324 Pk1 Loc:894 Spacing:9.36 Pts/Panel1200
Version 6.2 H|SOV Bases: 308 Plate Name: Plate_20210120_ 124645b

TCECAACAGTTCAAG CAACT CCAGGCAGCAGTAGGGE TTTCTCCTIECTAE TcGC|

Inst Model/Mame 3200/seqstudio-232000842
Jan 20,2021 01:42PM, EST
Jan 20,2021 01:57PM, EST

1280
960
640 f
320 ‘ ||\ \ II
0 )

T TC

- |ﬁl Al J‘u‘n“ llllll
[l

I e T [T Y Y
'”‘ li "M“"ﬁ"\ (I I | "".*'1.*"” N A

‘l 'N"“"ll”\‘ mwﬂh“'Miﬁ' ‘ni

301 31

Printed on: Thu Jan 21,2021 09:58AM, EST

June 14, 2022

Electropherogram Data Page 1 of 1
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e SARS-CoV-2 False-Positive Test Results

I’;‘lg';}!rlsegms A1_M21-37 - S000659088_20210203_070526 Inst Model/Name 3200/seqgstudio-232000842

M21-37 - S000659088 Feb 03,2021 07:05AM, EST

SINGS7T6 A716 T:003 C:714 KB 3200 SeqStudio POP1_BDTv1.mob Feb 03,2021 07:20AM, EST

KB.bcp Pts 1417 to 4375 Pk1 Loc:711 Spacing:9.49 Pts/Panel1200

KB 1.4.24 Cap: Version6.2 HiSQV Bases: 306 Plate Name: Plate_20210203_064528
[ (AGCAGCAG T TTCTITAG TGACAGT TTGECCTTGT TGT TGT TGGCCTTTACCAG ACATT. TTECTE TCAAG CTGGT TCAATGTGT.CAAG CAG CAGGARAAGC

1 Il 21 31 41 51 &1 1 81 91 10]

1525
1220 |
915 I

10 (L

s05  fl\/!

1825
1220

915 Iy

fa A W ".I"I
"N‘ \f!i VI||I ||I| [Im

e,
Printed on: Wed Feb 03,2021 09:58AM, EST Electropherogram Data Page 1 of 1

ISevere acute respiratory syndrome coronavirus 2 isolate
QGARS-CoV-2/human/USA/CA-LACPHL-AF00247/2021, complete

genome
Sequence ID: MW545477.1Length: 29868Number of Matches: 1

Range 1: 28685 to 29082GenBankGraphics

Score Expect Identities Gaps Strand
736 hits(398) 0.0 398/398(100%) 0/398(0%) Plus/Plus
er 1 CRATCCIGCTAACRARATGCTGCARTCGTGCTACARCTICCICARGGAACARCATIGCCRARAR 60

R ey
Sbjct.. 286585 CRATCCTGCTAACRATGCTGCARTCGTGCTACAACTTCCTCARGGRRACARCATTGCCRARR 28744

er gl AGGCTTCTACGCAGAACGCAGCAGAGGCGECAGTCAAGCCTCTICTCGTTCCTCATCRACE 120

R R
Sbjcr . 28745 AGGCTTCTACGCAGRAGGGAGCAGAGGCGGCAGTCARGCCTCTICTICGTTCCTCATCRACG 28804

er 121 TRGTCGCAACAGTTCARGRRRATTCAACTCCAGSCAGCAGTAGGEGRATTTCTCCTSCTAZ 180

AR NN N RN
Sbict ..28805 TAGTCGCAACAGTTCARAGRARTTCAACTCCAGGCACGCACTACGGGGAATTTCTCCTSCTAE 28864

er 131 ARTGGCIGECAATGECECTGATGCTGCICTIGCTTIIGCIGCTGCTIGACAGATTGARCCE 240

R N
Sbjct. . 28865 AATGGCTGGCRAATGGCGETGATGCTGCTCTTGCTTTECTECTGCTTGACAGATTGARCCE 280924

Query 241 GCTTGAGAGCAARATCTCTGCTARAGGCCAACAACARACARGGCCARRCTCTCACTARGRR 300

R R R Ry
Sbjcr . 28925 GCTIIGAGAGCRARRTGTICIGGTAARGGCCARACAACARACRAGGCCARACTGTCACTARGAR 28084

er 301 ATCTGCTGCTGAGGCTTCTARGRAGCCTCGECARRRACGTACTGCCACTARAGCATACRR 360

R N N
Shict, 28985 ATCIGCIGCTGAGGCITCTIAAGRAGCCTCGGCAARAACCTIACTGCCACTARAGCATACAR 29044

er 38l TETRAACACARGCTTITCGECAGACGTGGTICCAGAACART 398

FETTErr et r e et
Sbict....23045 TGTAACACAAGCTTTCGGCAGACGTGGTCCAGARCRAR 23082

June 14, 2022 Clar J Infect Dis Ther, Volume 03(01): 189-206, 2022
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M21-38 Positive bi-directional sequencing and BLAST with 2 single nucleotide mutations typed in red

pplied

Blosystems H1_M21-38 - S000659090_20210120_134248

M21-38 - 5000659090
KB_3200_SeqStudio_POP1_BDTv1.mob
Pts 1564 to 4361 Pk1 Loc:903
Versum 6.2 HiSQV Bases: 286
CAGTTCARG TTCAACT

31 41 51 61

S/N G:320 A:461 T:373 C:532
KB.bep

KB 1424 Capd
 ATTCICGTTICCTCATK CCAGG CAGCAGE

11 21

1620 | \

1296 |
972

ITCTCCTGC TAG

SARS-CoV-2 False-Positive Test Results

Inst Model/Name 3200/seqgstudie-232000842
Jan 20,2021 01:42PM, EST

Jan 20,2021 01:57PM, EST

Spacing:9.48 Pts/Panel1200

F‘Iate Name: Pla{e 20210120_ 124645b
TGECTGGCAATGGE GETEH

91 1

CGCCAAC
171

IGTCTEGTAA

TCCTGC TCT IGCTGCTCCTTIGAC

121

CCACCTTCGAG PGCAA

= iy

CLACGGCC

M

i » il un * mn

|'\" . \I‘ \ l'[

]

e, dm J‘%’\J}\M "'Md M ﬂM ;“. |n|

CTGCTGCTE AGECTTCT cccTcace

‘*r)
n

TTTCGGCAGACGT

B1_M21-38 - S000659090_20210203_070527
M21-38 - 5000659090
KB_3200_SeqStudio_POP1_BDTv1.mob

S/N G:599 A:646 T:802 C:710

Inst ModelName 3200/seqstudio-232000842
Feb 03,2021 07:05AM, EST
Feb 03,2021 07:20AM, EST

KB.bcp Pts 1384 to 4370 Pk1 Loc:872 Spacing:9.54 Pis/Panel1200
KB14.24 Cap2 Version 6.2 HiSQV Bases: 309 Plate Name: Plate_20210203_064528
COT(AGCAGCAG AT ITCT TAG TEACAGT TTEGECCT TET TET TET T GECCE TTACCAG ACATT TTECTCT CARGC T'EGT TCAAT CECECARAG.CAGCAGCAR |
1 11 21 a1 41 51 61 7 Bl 91 1q
1
1610 |'|
1288

966 ﬂ
644 | A |
320 \ I l l l ‘I | lll ‘ Il |”|I \I\ || J"|[‘ || | I \ i |'|| i
il il ' I i LAY
v |
GAGCAGCATCACCGCCATTGCCAGC CATT GG GTTCCCCTGCTECTGC CTEGAGTTGAAT TICTTG IGTTGCGAC TACGT GAT G|
131 141 161 71 181 191 201

Printed on: Wed Feb 03,2021 10:02AM, EST

June 14, 2022

Electropherogram Data Page 1 of 1
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SARS-CoV-2 False-Positive Test Results

Severe acute respiratory syndrome coronavirus 2 isolate
SARS-CoV-2/human/USA/FL-BPHL-2797/2020, complete genome
Sequence ID: MW523459.1Length: 29787Number of Matches: 1

Range 1: 28671 to 29068GenBankGraphics

Score Expect Identities Gaps Strand
736 hits(398) 0.0 398/398(100%) 0/398(0%) Plus/Plus
ery 1 CARTCCTGCTAACAATGCTECAATCGT GCTACAACTTCCTCAAGGARCARCATTGCCARE 60

PETERREEE e et et e e e e e e e et e e e e e e et
Shjct....28671 CARTCCIGCTRACAATGCTGCAATCGTIGCTACARCTTCCTCARGGARCARCATTGCCRAR 28730

er Bl AGGCTICTACGCAGRAGGCAGCAGAGGCGGCAGTCARGCCTATTCTCGTITCCTCATCRCE 120

(R N R R NN R R R R AR
Sbict, 28731 AGGCTTCTACGCAGRRGGGAGCAGAGGCGGCRGTCAAGCCTATTCTCGTTCCTCATCACE 28790

Query 121 TAGTICGCRACAGTTCRARGRRRATTCARCTCCAGGCAGCAGCAGGGGRAACTTCTCOTGCTAG 180

PETERREEE e et et et e e e e e e e e e e e bt
Shjct ...287581 TRAGTCGCAACAGTTCRARGRAATTCAACTCCAGGCAGCRAGCRAGGGGAACTTCTCCTIGCTRAG 28BS0

Query 181 ARTGGCTGECALRTGECEETGATGCTGCTCTIGCTTTGCTGCTGCTTGACAGATTGRACCE 240

PETERREEE e et et e e e e e e e et e e e e e e et
Shjct, ...28851 RATGGCTGGCRATGGCGGTGATGCTGCTCTTGCTTTGCTIGCTGCTTGACAGATTGRACCE 28910

Query 241 GCTTIGAGAGCARAATGTCTGETARAGGCCAACAACRACRLGECCARACTGTCACTAAGRL 300

(R R R N NN AR R R R RN RN
Sbict, 28911 GCTTGAGAGCARAATETCTGCTARAGGCCAACRACRACAAGGCCARACTGTCACTARGRR 28970

Query 301 ATCTGCTGCTGAGGCTTICTRARAGRAGCCTCGGCARRARCETACTGCCACTARAGCATACRER 360

PETERREEE e et et e e e e e e e e e e e e e et
Shjct 285871 AICTGCTGCTGAGGCTTCTAAGAAGCCTCGGCARRRRCGTACTGCCACTARAGCATACRR 29030

Query 361 TGTAACACARGCTITCGGECAGACGTGGTCCAGARCARD 598

FETEEREE e et e e et e e et rnd
Shjck,...23031 TGTARCACAAGCTITTCGGCAGACGTGGTCCAGARCARAE 23068

M21-39 Positive bi-directional sequencing and BLAST with 3 single nucleotide mutations typed in red

pplied

- BIUS stems A2_M21-39 - S000659091_20210120_141026 Inst Model/Mame 3200/segstudio-232000842
y M21-29 - S000659091 Jan 20,2021 02:10PM, EST
S/N G:26 A:35 T:27 C:39 KB_3200_SeqStudio_ POP1_BDTv1.mob Jan 20,2021 02:25PM, EST
KB.bcp Pts 1976 to 4311 Pk1 Loc:890 Spacing:9.33 Pts/Panel1200
KB1424 Cap'1 Version 6.2 HiSQV Bases: 216 Plate Name: Plate 20210120_124645b
CCAGGCAGCAGT CEAACTTCTCCTIGCT TGCCTCGCAATGEC GGI GATGC TGCTC TTGCTTT CTECTTCACAG ATTGAACCAGCT TG 4G
11 21 41 51 61 81 51 1
1470 '
1176
882
588 | |
'I | ||', |||| “ | ‘H I|| ||J|| Hl
294 ! | J | ||| | i ||| Il | ‘ ] l
| O ol l'n ‘.l!L '.l" i -
[GCT GGCTTCT CCTEEEC EELE
11 161 1 ::
1470
1176 |I'I
882 i |
i i, M
588 f f ’l II' i ” ||| | |
294 "..'|||I ' " IRATIRI THH
} | Ul |
0 ) A L

June 14, 2022
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pplied
Blosystems

S/N G:388 A:502 T:544 C:503

KB.bop

KB 1424 Cap3

CAGCAGATTTCTTAGTGAC

= il

SARS-CoV-2 False-Positive Test Results

Inst Model/Name 3200/segstudio-232000842
Feb 03,2021 07:05AM, EST

Feb 03,2021 07:20AM, EST

Spacing:9.53 Pts/Panel1200

Plale Narne Plate 2021020@_064528
TCAAGCAGCAEGE GCRAQ

51 ]

C1_M21-39 - S000659081_20210203_070528
M21-39 - S000659091
KB_3200_SeqStudio_POP1_BDTvi.mob
Pts 1431 to 4374 Pk1 Loc:772

Version 6.2 HIiSQV Bases: 209
TGTTGEE CTTIACCAGACAT

41 51 €1 ¥

llr'| il \

o1

GTTGA

Ll \ -

Eallh i I YT T
”I‘ |||'.Iﬂ!\[l ﬂ R |\ I I [iA Ill |‘,‘I
||U| I| l‘.' |!I”|i- .|i|‘i [|||‘||l| i |ﬂ|||(|| ll Illll‘ | :Ijl‘ll] LY

Printed on: Wed Feb 03,2021 10: OSAM EST

Elec:tm;-)'hemgram Data Pége 1of1

Severe acute respiratory syndrome coronavirus 2 isolate

SARS-CoV-2/human/USA/FL-BPHL-0015/2021, complete genome

Sequence ID: MW545495.1Length: 29842Number of Matches: 1
Range 1: 28711 to 29108GenBankGraphics

Score Expect Identities Gaps= Strand
736 bits [398) 0.0 393/323(100%) 0/323(0%) Plusa/Plus
Query 1 CRATCCTGCTARCARTGCTGCARATCGTIGCTACRACTTCCTCRAAGGRACARCATTGCCARE 60
PEERTREEE e e e e e e e e e e e e e e e e e e e e e rnl
Shict 28711 CRATCCTGCTARCARTGCTGCAATCGIGCTACRARACTTICCTCARGGRACARRACATTIGCCRARE 28770
er gl LAEGCTTCTACGCAGRAGECACGCAGAGECGECAGTCARGCCTCTICTICGITCOTCATCRACE 120
(R R R R R N AR N N R R RN N R
Sbjck...20771 AGGCTTCTACGCAGRAGGGRAGCAGAGGCGECAGTCARGCCTCTTICTCGTTCCTCATCRACE 28830
Query 121 TAGTCGCARCAGTTCRARGRRRTTCARCTCCAGGCAGCACGTRAACGRACTTCTCCTGCTAE: 1680
(R R R R R N AR N N R R RN N R
Sbick...20B831 TAGTCGCAACAGTTCAAGRRATTCAACTCCAGGCAGCAGTARACGAACTTCTCOCTGCTRAE  28B50
Query 1871 AATGGCTGGCAATGECGETGATGCTGCTCTIGCTTTGCTGCTGCTTGACAGATTGRACCE 240
PEERTREEE e e e e e e e e e e e e e e e e e e e e e rnl
Shict 28691 AATGGCTGGCARTGGCGETGATGCIGCTICTIGCITIGCIGCTGCTIGACAGATTIGRARCCE 28950
Query 241 GCITIGAGAGCARRATGTCTGGTARAGGCCARCARCRERCRAACGCCARACTGTCACTRARGRL 300
(R R R R R N AR N N R R RN N R
Sbjer, . 28951 GCITGAGRAGCAAMATGETCTGGTAARGGCCARCANCRARACARCGCCARRCTGTCACTRRAGRAR 259010
Query 301 ATCTGCTGCTGAGGCTTCTARAGRAGCCTCGGCARRARCETACTGCCACTAAAGCATACRE 360
(R R R R R N AR N N R R RN N R
Sbjck....23011 ATCTGCTGCTGAGGCTTCTRAAGRAGCCTCGSCARRRACGTACTGCCACTARAGCATACRL 29070
Query 361 TGTARCACRAGCTTTCGGCAGRACGTGETCCAGRACRAL 398

June 14, 2022
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M21-40 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red

T_ Blosslllset%ms B2_M21-40 - S000659093_20210120_141027 Inst Model/Name 3200/seqgstudio-232000842
M21-40 - S000659093 Jan 20,2021 02:10PM, EST
S/NG:14 A:18 T:14 C:20 KB_3200_SeqStudic_POP1_BDTvi.mob Jan 20,2021 02:25PM, EST
KB.bcp Pts 2485 to 4273 Pk1 Loc:876 Spacing:9.11 Pts/Panel1200
KB 1.424 Cap:2 Version 6.2 HiSQV Bases: 176 Plate Name: Plate_20210120_124645b
GCFCTTGE TTTGCTEC TGC TTGACAG AT TGAACCAGC TTGAG AGCAARATGTI G TGGTAAAGECCAACAACAACAAGGCCA AAC TGT CAG TA AG TCTE(
1 11 21 k31 a1 51 61 71 81 91 101
1375
1100
' | I |
i F | | I ||| [
I | || AT
"|||| ” || I || I|| | ||| || | ... . M 'I I' || l
AT || I |'||
II| i |] A | | | | ||I l | | II I || ||||'| | |I| I||| |
A r,
TGECT'GAGEE T TC AAGCOT CGGCAAAARC GTACT GC CAC T GT 3 TEC GGCAG AC GTGE TCCAGFAC
] . 1 .
1375 |I
1100
'|
H | |I | | ||[\ " |
| ’ || || " | | | || I | | l '
||| .. } . i |
‘.“.1 BIOS)I!ISe{émS D1_M21-40 - S000659093_20210203_070529 Inst Model/Name 3200/seqgstudio-232000842
M21-40 - S000659093 Feb 03,2021 07:05AM, EST
S/N G:176 A:237 T:227 C:211 KB_3200_SeqgStudio_POP1_BDTvi.mob Feb 03,2021 07:20AM, EST
KB.bcp Pts 1453 to 4456 Pk1 Loc:722 Spacing:9.65 Pts/Panel1200
KB 1.424 Cap4 Version 6.2 HiSQV Bases: 303 Plate Name: Plate_20210203_064528
~  IGCAGCAGATITCTTAGTGACAGT TTGEC CTTGTTCT TOTTGGCCT T TACCAGACAT TTTGC TCTCAPG CTGET TCAATCTGTCARG CAGCAGCAAAGCAAY
11 21 31 a1 51 61 71 81 a1 101
1605 I.
1284
963
|
642 ﬂ| F | “I I
321 |’ f | [ '(' 'l A “ A\l ““ |I|| i ﬁ '| P || ||
0 ‘ i |J | ||I |
| GCAGCATCACCGCEATTGCCAGE CATTCTAGCAGGAGAAGT TCGCCTACTEC TGCC TEGAGTT AACTET TECGACTACGTE ATGAG G AAL
111 121 1 1 161 191

“JM /\f\" il
ICGCCQGCCTCTCCTCCCTTCT TCTTGTTCCTIT e LACTTCGTAGCACCGATTCCACCATTCTT
221 231 61 ag
1605 |
1284 '
e |
6az I H” I ﬂh i W | ﬂ ﬂﬂ |
321 wj I b 'JV NV IV
0 !
GCAGG AT G

Printed on: Wed Feb 03, 2021 10 O?AM EST E.Iectr.oi)ﬁerogram Data Pége 1of1
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Severe acute respiratory syndrome coronavirus 2 isolate
SARS-CoV-2/human/USA/CA-LACPHL-AF00241/2021, complete

genome

Sequence ID: MW545471.1Length: 29840Number of Matches: 1
Range 1: 28699 to 29096GenBankGraphics

Score
736 bits(398)
er 1

Shict. ..2083%9

exr gl

Shjct 28753
Query 121
Shjct 28813
Query 181
Shijct 28879
Query 241
Shjct,..2893%9
Query 301
Sbjcr 28959
Query 361
Sbjcr 230532

Expect Identities Gaps

0.0 398/398(100%)
CAATCCTGCTARCARTGCTGCARTCGTGCTACARCTTCCTCARGGRACARCATTGCCRRR

[N NN R N N R R R R AR NN
CAATCCTGCTARCAATGCTGCARTCGTGCTACARCTTCCTCRAAGGRAACARCATTGCCARD

AGGCTTCTACGCAGRRAGGEAGCAGAGGCGECAGTCARGCCTCTITCTCGTTCCTCATCRCG

FECTREEEEE et e e et e e e b e e e e e e e e e e
AGGCTTCTACGCAGRRAGGEAGCAGAGGCGECAGTCARGCCTCTITCTCGTTCCTCATCRCG

TAGTCGCAACAGTTTALGRRAATTCAACTCCAGGCAGCAGTAGGGGRACTTCTCCTGETAG

FELPTEEEEE et e b e et e e e b e e e e r e e e e e e e
TAGTCGCRACAGTTTARGRRATTCAACTCCAGGCAGCAGTAGGGGRACTTCTCCTGCTAG

AATGGCTGGCARTGECGETGATGCTGCTCTTGCTITECTGCTGCTTGACAGATTGRARCCR

(BN N RN R R R AR NN
AATGGCTGGCARTGECEETGATGCTGCTCTTGCTITGCTGCTGCTTGACAGATTGRARCCR

GCTIGAGAGCARAATGTCTGETARAGGCCARCARCARCAAGCGCCARACTGTCACTARGRAR

PECTTEEEEE et e e b b e e e b e e e b e e e e e e e b
GCTTGAGRGCARMATETCTGETARAGGCCARCARCARCARGECCARACTGTCACTARGAR

ATCTGCTGCTGAGECTTCTARGARAGCCTCGGCARAAACGTACTGCCACTARAGCATACAD

R R R
ATCTGCTGCTGAGECTTCTARGRAGCCTCGECARARACCTACTGCCACTARRGCATACAR

TGTAACACAAGCTITCGGECAGACGTGGTCCAGARCARR 398

FELEEEEEE TR e el
TGTAACACARGCTTTCGGCAGACGTGETCCAGARCARR 290096

SARS-CoV-2 False-Positive Test Results

60

0/398(0%)

ZB758

120

ZBB1E

180

ZBEBTE

240

28938

300

28998

380

29058

M21-51 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red

S/N G:95 A:126 T:114 C:141
KB.bep
KB 1.424 Capt
TTCTCGT
1 11

T:CCT LA ]

A1_M21-51 - S000659097_20210121_124240
M21-51 - S0006859097
KB_3200_SeqStudio POP1_BDTvi.mob
Pts 1508 to 4377 Pk1 Loc:843
Version 6.2 HiSQV Bases: 206

[ FTE CTCCAGGC
41

51

~ Nl

[
njl
|||

il

Strand

Plus/Plus

Inst Model/Name 3200/seqgstudio-232000842
Jan 21,2021 12:42PM, EST

Jan 21,2021 12:57PM, EST
Spacing:9.77 Pts/Panel1200

P!ale Name: Plate_20210121_120038
HEET TGGE GETGA]

81 91 1d

TGGC

[

|

| |

[ 1]
'I ll |||

i

|| 'll (I

121

TGAGAGC
161

GGECC

171

m |

|'ﬁ"

181 181

£ TE
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SARS-CoV-2 False-Positive Test Results

lIEd G1_M21-51 - S000659097_20210204_075428 Inst Model/Mame 3200/seqstudio- 232000842

M21-51 - S000659097 Feb 04,2021 07:54AM, EST

S/N G:656 A:836 T:1271 C:1064 KB_3200_SeqStudio_POP1_BDTvi.mob Feb 04,2021 08:02AM, EST

KB.bcp
KB 1.4.24

CTTAG GC

1525
1220
915
610
305 |

Pts 1292 to 4339 Pk1 Loc:gs2 Spacing:9.51 Pis/Panel1200
Cap:3 Version 6.2 HiSQV Bases: 313 Plate Name: Pla197202102m7065936
E Y T GEC T ITACCAG ACAT I T GOTET EAAG CPGGT TEAAT CTGT CAAGC]

(=% 71 81 91

TCAGCAGCAGATTTCTITTAGTGACAGTTTGGCCTTGT TG

1525
1220
315
610
3065

sl

GCAAGAGCAGCATC oo
111 121 131 141

[= = B
=

L= L R
[=JT]

i

(=)

1525
1220
215
610
305
0

June 14, 2022

Printed on: Thu Feb 04,2021 10: 33AM, EST Electropherogram Data Page 1 of 1

[Severe acute respiratory syndrome coronavirus 2 isolate
SARS-CoV-2/human/USA/CA-LACPHL-AF00242/2021, complete
genome

Sequence ID: MW545472.1Length: 29830Number of Matches: 1

Range 1: 28685 to 29082GenBankGraphics

Score Expect Identities Gaps Strand
736 bits(398) 0.0 398/398(100%) 0/398(0%) Plus/Plus
er 1 CAATCCIGCTAARCARTGCTGCARTCGTGCT A CTTCCTCRAGGARCAACATTECCRAR 60

IR R N
Skhict . 28685 CRATCCIGCTAARCARTGCTGECRAATCGTGCTACARCTTICCTCRAGGARCARCATTGCCRAL 28744

er 81 AGGCTTCTACGCAGRRAGGGAGCAGAGGCGECAGTCRAAGCCTATTCTCGTITCCTCATCACG 120

N Ny
S3bjck.. 28745 AGGCTTCTACGCAGRAGECGAGCAGAGGCGECAGTCARGCCTATTCTCGTTCCTCATCACE 28504

er 121 TAGTCGCAACAGTTCARGARATTCAACTCCAGGCAGCAGTAGGEGARCTTCTCCTECTAGE 180

[ N N |
Sbigt. . 28805 TAGTCGCAACAGTTCARGRAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGOTAS 28864

er 181 AATGGCIGGCARTGECEETIGATGCTGCTICTTIGCTITGCIGCTIGCIIGACAGATTIGARCCRE 240

IR N N N
Shigct.. 28865 ARTGGCIGECAATGGCEETGATGCTGCTCTITGCTITGCTECTGCTITGACAGATTGARCCA 28924

er 241 GCTTGAGAGCARRATGTCTEGTARAGGCCARCAACRACAAGECCARACTGTCACTAMGRAR 300

PETREEEEET e e e e e e e b bbb e r e e b e e rrrnd
Shigk....28925 GCITIGAGAGCARAATGTCIGGTIARAGGCCAACAMCAACARGGCCARACTGTCACTARGRR 28984

er 301 ATCTGCIGCTGAGGCTTCTRAAGARGCCTCGGCARRARCETACTGCCACTARAGCATACRR 360

[N e
Sbigt . 28385 ATCTGCTGCTGAGGCTTCTAAGRAGCCTCGGCARARACGTACTGCCACTARAGCATACAR 29044

er 36l TGTARCACRAAGCTTTICGGCRAGACGTIGGTCCAGRARACRRE 395

R Ny
Sbjct. 29045 TGTRAACACAAGCTTTCGGCAGACGTGGTCCAGARCARR 29082

Clar J Infect Dis Ther, Volume 03(01): 195-206, 2022
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e SARS-CoV-2 False-Positive Test Results

M21-52 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red

B1_Mz21-52 - S000659105_20210121_124241 Inst Model™Name 3200/seqstudio-232000842
M21-52 - S000659105 Jan 21,2021 12:42PM, EST
S/N G:1275 A:1340 T:1392 C:1604 KB_3200_SeqStudio_POP1_BDTvi.mob Jan 21,2021 12:57PM, EST
KB.bcp Pts 1511 to 4353 Pk1 Loc:840 Spacing:9.73 Pts/Panel1200
KB 1.4.24 Cap2 Verswn 6.2 HISOV Bases 285 Piale Name Piate 20210121_120038
TTOT GGT T CCTCATCAC GTAGT CECAACAG TT CAAC TCAAC TCCAGECAGCAGTAGCCEAATT TCTCCTGC TAGAATGGC TGCCAATGGE GET GAT @
i 11 21 31 51 61 71 8 91 10]
1670 ’
1336
1002 \ 'I, w
i ” I" i | Iih || \ il 'Iﬁ'
3 ||| i { | /H ||n |||
334 || | il ,,‘ || || || L [ h. |I|| |‘ |
5 | | ‘ ‘ l [l { L ll JJ:
£ TGS TEC TG I TG (CCACCTTG G AGC TETCTEET gecce caaGeCce CTCTEALT
141
|
\|| | ||
[[ || I ' |
ft A ' [ i
it i (]"\ A | |"| ||I 1A | I ||| i i I |.‘\ | '|'I |||\H
NI | | \ Al Il N \ 'u .u . |.| il |
UL VY 1 A A m I I In m "I I\ |.A
TECTCC TEAGECTTC TAAGAAGCCTCCGCAAAAACGTAC TGCCACT GCATACA AGC TTTCGGCAGACGT GGICCAG AR
1 211 221 231 241 251 261
1670 i
1336 il I
1002 ‘I )
668 || I I‘lﬂ A [l | ﬂ I'l |I |\ .
AN (VL ﬂ 'u | I|'|‘ .r rll 1|
334 (L Il |1 "H‘ [ I|I | I“‘ |'. I 'n T II :
LUV il o
H1_M21-52 - S000659105_20210204 075429 Inst Medel/Name 3200/seqstudio-232000842
M21-52 - 5000659105 Feb 04,2021 07:54AM, EST
S/N G:335 A:367 T:653 C:500 KB_3200_SeqStudic_POP1_BDTv1.mob Feb 04,2021 08:09AM, EST
KB.bcp Pts 1316 to 4416 Pk1 Loc:875 Spacing:9.66 Pts/Panel1200
KB 1424 Cap4 Version 6.2 HiSQV Bases: 318 Plate Name: Plate_20210204_085936
| C.’."G GCCT(AGCACCAG AT TTCT IAGTGACAG TTTGGECCTIGT ITGT TET TEGGCCT TTACCAG ACATTITTIGCICTC GCTGGTTC TCTGTIC G
11 21 31 41 51 &l 7L :38 21 101
1385
1108 f
831
554 l \ | || |
n| il l'l i (| | |||| 'I M | *
277 |"'|' ‘ ‘ i |" ||“| |[l H| ‘ ||| | "I‘l |] .I"I I| H "| Il | u |
0 _hd l ' l ]« :
| GCA CAAGAGCAGCATCACCGCCATTGCCAGC CATT CTAGCAGGAGAAATTCCCCTACTGCTGCCTGE TG ACTGT TGCGAC
201
1385
1108 i
831 B .8
554 I Ir.Hh
277 | !"
0 AN
CACGAT
3|
1108
831 l\‘,
554 I| I'
|
277 | |1
i
0 .
1385
1108
831 “I )
ssa | Y O
o Ml e
0 | '}! Y i\ S\
Printed on: Thu Feb 04,2021 11:30AM, EST Electropherogram Data Page 1 of 1

June 14, 2022 Clar J Infect Dis Ther, Volume 03(01): 196206, 2022



<P,

Clarion Publishers

Severe acute respiratory syndrome coronavirus 2 isolate
SARS-CoV-2/human/USA/CA-LACPHL-AF00247/2021, complete

genome

Sequence ID: MW545477.1Length: 29868Number of Matches: 1

Range 1: 28685 to 29082GenBankGraphics

SARS-CoV-2 False-Positive Test Results

Score Expect Identities Gaps Strand
736 bits(398) 0.0 398/398(100%) 0/398(0%) Plus/Plus
er 1 CRATCCTGCTARCRATGCTCGCRATCGTGCTACAACTTCCTCRAAGGRAACAACATTGCCRAR &0
[RRR RN RN N NN R NN RN AR R R RN NN
Shjct 28885 CRATCCTGCTARCRATGCTIGCRAATCGTGCTACRACTTCCTICARGGAACAACATTGCCARR 25744
er a1 AGGCTICTACGCAGRARGEEAGCAGAGGCGECAGTCAMGCCTCTTCTCGTTCCTCATCACE 120
[RRR RN NN RN R NN R R RN NN
Shjct 28745 AGGCITCTACGCAGRAAGGCAGCAGAGGCGECAGTCRAGCCTCITCTICGTITCCTCATCACE 28804
er 121 TRAGTCGCAARCAGTTCARGRARRTTCAACT CCAGGCAGCAGTAGGGERAATTTCTCCTSCTAE 180
[RR RN RN NN R RN NN RN NN
Shjct 28805 TAGICGCARCAGTTCARGRARTTCAACTCCAGGCAGCAGTRAGEGGRATTITCTCCTECTAG 258864
er 181 AATGECTGECAATGECEGETGATGCTGCTCTTGCTTTIGCTIGCTGCTTGACAGATTGRACCRE 240
(AR RN RN AN R AR RN RN NN
Shjct 28865 AATGGCTGGCARTGGCEETIGRTGCIGCTICTTGCTITECTGCTSCTTGACAGATTGRARCCRE 28924
er 241 GCTTGAGAGCARRATCTCTCGETARAGGCCAACRAACRRACRRAGECCARACTEGTCACTRARGRER 300
[RR RN N RN R AN AR R RN NN
Shijct 28925 GCTTIGAGAGCAAAATGTICTGGTARAGGCCAACAACANCARGGCCARACTGTCACTARGAR 28984
er 301 ATCTIGCTGCTGAGGCITCTARGRARGCCTCGGCARARMEETRACTGCCACTARAGTATACRAR 360
(AR RN RN RN R NN R R R RN NN
Shjct 28985 ATCIGCTGCTGAGECTITCTARGAAGCCTCGGCAARRRACCTACTGCCACTARAGCATRCAR 29044

er 36l TGTAACACRAGCTTTCGECAGACGTGGTCCAGARCRARDL 358

TGTAACACAAGCTTTCGECAGRCGTIGGICCAGARCARL 23082

Sbjcr 220435

M21-53 Negative sequencing

C1_M21-53 - S000661971_20210121_124242
M21-53 - S000661971
KB_3200_SeqStudic_POP1_BDTvi.mob
Pts 838 to 1433 Pk1 Loc:838
Version 6.2 HiSQV Bases: 12

Inst Model/Mame 3200/seqgstudio-232000842
Jan 21,2021 12:42PM, EST

Jan 21,2021 12:57PM, EST

Spacing:9.88 Pts/Panel1200

Plate Name: Plate_20210121_120038

S/N G:648 A:1732 T:1961 C:2875
KB.bcp
KB 1424 Cap3

TOOTET §

432

24
216
108
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e SARS-CoV-2 False-Positive Test Results

M21-54 Positive bi-directional sequencing and BLAST with 1 single nucleotide mutation typed in red

¥ B|0Eyl|vlset{ém5 A2_M21-54 S000661974_20210126_081127 Inst Model/Name 3200/segstudio-232000842

M21-54 S000661974 Jan 26,2021 08:11AM, EST
S/N G:35 A:41 T:38 C:52 KB_3200_SeqStudio_POP1_BDTv1.mob Jan 26,2021 08:26AM, EST
KB.bcp Pts 1884 to 4286 Pk1 Loc:825 Spacing:9.47 Pts/Panel1200
KB1.424 Cap: Version 6.2 HiSQV Bases:242 Plate Name: Plate_20210126_064315
CTCCAGGCAGCAGTAGGGC CTTCTCCTGCTAG A TEGCTGGC TGGC GGET G ' GC TGC TCTTGCCTTTGC TGC TGC T TGACAGAT TGAARCCAGC TTG|
1 11 Bl 21
1345
1076
I
|| f| ' |‘
538 [l [ ’
| | | It | |\
269 “. “ ‘ A ““ [|I|||J] ll ‘ l’ “ .||| “ Jﬂ| |I | ||| ||||| ‘ | ' || MI |'||. l |I
alh
| IGTCTGGT GGCC C c TCTGCTECTGAGGCTT cc C ”“Er=
1345 |'|
1076 |
807 [ \ § i | ||
' N 1 I
R fUty 00 .||‘ | "'l | f .'" '
n “|'|.'| NI I . n ' || | |' "II |||
269 N ”I'||||' i I|| '||| ||' " nl| | i\ '| I i ||- VW l
/ |
0 ' 111 i ; J
CAC T3 GCATACRATGTAACACAAGCTTTCGGECAGACGT EETCCAG
1 11 25

4 ) Blos}'ﬁ%ms A2 M21-54 - S000661974 20210204 082226 Inst Model/Name 3200/seqgstudic-232000842
M21-54 - S000661974 Feb 04,2021 08:22AM, EST
SIN G:239 A:268 T:449 C:332 KB_3200_SeqStudic_POP1_BDTv1.mob Feb 04,2021 08:37AM, EST
KB.bcp Pts 1285 to 4313 Pk1 Loc:845 Spacing:9.45 Pts/Panel1200
KB1424 Ca_p:i Version 6.2 HiSQV Bases: 318 Plate Name: Plate 20210204 065936
CT TAG ARG CCTCAGCACCAG AT T TCTTAGT GACAGT TTEGCCT IET TET TGT TEECCT TTACEAC ACAT TTTGCTCTCARS CTGET TEAAT CT GTCAAC CY
61 71 81 91 10|

.I |'l 'I

| | | .| || | | I

| 'I | | '\ "' |.| || I' '|.|
| 1 J ||
CTTCCCOT M0 TECTCC ETCCACT TCAATT €

191 201

- A
(P

IN.[A:JPJ[IJW[W i Jf'i ':Nf\

IGTTGITCCT TGAGG ARGT TGTAGCACGAT ]
281 291 30|

{M“ i

Printed on: Thu Feb 04,2021 10:39AM, EST Electropherogram Data Page 1 of 1
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SARS-CoV-2 False-Positive Test Results

Severe acute respiratory syndrome coronavirus 2 isolate
SARS-CoV-2/human/USA/CA-LACPHL-AF00241/2021, complete

genome

Sequence ID: MW545471.1Length: 29840Number of Matches: 1

Range 1: 28699 to 29096GenBankGraphics

Score Expect Identities Gaps Strand
736 hits(398) 0.0 398/398(100%) 0/398(0%) Plus/Plus
Query 1 CRATCCTGCTARCRAATGCTGCAATCGTGCTACARCTTCCTCRARAGGRACRACATTGOCRAAR &0

Seict 28639 CAATCOTGCTAACAATGCTGCAATCATGCTACRACTTCCICAAGGAACRACATTCOCRAA 26758

Query €1 AGGCTICTACGCAGARGERAGCAGRGGCEECAGTCARGCCTCTTCTCATTCCTCATCRACS 120

Seice 28755 AGSUTTCTACGCACARGESAGCACASACGGCACTCAAGCCTLTICICOTICICAICALS 26512

Query 121 TAGTCECRAACACT TTAAGARATTCARCTCCAGGCAGCAGTAGGEGRACTTICTCCTGCTAG 180

SRict. 23819 TACTCRCAACACTTTAAGARATICAACTCCACHCACCAGTACCECAACTICICLIGLTAS 2857

Query 181 AATGGCTGGCARTGGCGETGATGCTGCTCTTGCITIGCTSCIGCTTGRCAGRTTGRRACCE 240

Shice 28573 AATEACTEACAATOACANTEATGCTECTOTTASTTISCTSCTSCTICACASATIGNACTA 2383

Query 241 GCTTGAGRGCARANTGTCTESGTARAGGCCARCALCAACAMGSCCARACTSTCACTARGRE 300

SRish. 23939 COTTCACAGCARAATCTCICOTARCECCARCAACARCARGECCARACTETCACTAAGAA 28995

Query 301 ATCTGCTGCTGAGGCT TCTARGALGCCTCEGCARRARACGTACTSCCACTARRGCATACRR
N N N N RNy
Sbigt 28893 ATCTIGCTGCIGRGECTTCTRARGRRGCCTCGGCARARACGTACTSCCACTARRGCATACRRE 29058

Query 361 TETRAACACARGCTTTCGECAGRCGTGGTCCAGARCRAD
PELETETET e e e e e e el

TETRACARCARGCTTTCGECAGROSTEGTCCAGRRCRAL

Sbjct 25058 25058

M21-55 Negative sequencing

E1_M21-55- S000661977_20210121_131028
M21-55 - SO00661977
KB_3200_SeqStudio_ POP1_BDTv1.mob
Pts 834 to 2315 Pk1 Loc:834
Version 6.2 HiSQV Bases: 15

Inst Model/MName 3200/seqstudio-232000842
Jan 21,2021 01:10PM, EST

Jan 21,2021 01:25PM, EST

Spacing:9.62 Pts/Panel1200

KB 1.4.24 Cap: Plate Name: Plate_20210121_120038
& GETECTEEAT ©k G2'¢ I5E€ JE TF AT GACIAGCT T'CECTE T GAG e cce

i 9 17 25 a3 4 a9 ] ] 73 a1 Ba

S/N G:64 A:155 T:554 C:237
KB.bep

CCCCCGGIAGRG

1060
848
636
424
212
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e SARS-CoV-2 False-Positive Test Results

M21-56 Positive bi-directional sequencing and BLAST with 2 single nucleotide mutations typed in red

F1_M21-56 - S000661985_20210121_131029 Inst Model/Name 3200/segstudio-232000842
M21-56 - S000661985 Jan 21,2021 01:10PM, EST
S/NG:32 A:38 T:32 C:43 KB_3200_SeqStudio POP1_BDTv1.mob Jan 21,2021 01:25PM, EST
KB.bcp Pts 2425 to 4552 Pk1 Loc:922 Spacing:9.97 Pts/Panel1200
KB 1424 Capz2 Version 6.2 HiSQV Bases: 186 Plate Name: Plate_20210121_120038
CTGCCAATCGECCCGTGATGCTCC TCTTGCT TTGCTCEETCCTTGACRAG AT TCGAACCAGCITCACACE TETCTGET ACGCCAACAACARCAAGECCE]
10 19 28 37 a5 ; 4 73 82 91 10
1310
1048 )
786
| | ' 'ﬂ' it llll T
262 , '\I l I|f \l || \' ‘\ I |‘ " "wI ' 'nll I' I" " ""| "|'| \
0 \” Al | J ‘ l . 8
CTETCACT TETEC TEC T EACCC T T eecrccet cecac ag|
118
1
1310 |I
1048

%)

?ﬂ iy M‘(\ ”WW MN

159
1
1048 (l
786 (l
524 1 RS i
262 || AT
0 . f\ e
R A'pphed B2 M21-56 - S000661985 20210204 082227 Inst Model/N 3200/ tudio-232000842
Biosystems ' M21-56 - ¥ | nst Model/Name /seqstudio-
M21-56 - S000661985 Feb 04,2021 08:22AM, EST
S/N G:285 A:286 T:362 C:336 KB 3200 SeqStudio POP1_BDTvi.maob Feb 04,2021 08:37AM, EST
KB.bcp Pts 1281 to 4312 Pk1 Loc:842 Spacing:9.44 Pts/Panel1200
KB14.24 Cap2 Vemlunﬁ 2 HiSQV Bases: 320 Plate Name: Plate 20210204_065936
 (TTAGAACCUTCACCAGCCAGATITCTIAGTGCACACTTTGECCTITGITGT TET TGECCTTTACCAG ICATT TIGLTCTCAAGE TGET TEY LT cci
11 21 31 41 51 61 71 81 a1 10|
1645
1316
987 ‘
i
|
iii | | | I || il || 'lll || | | l |‘ lll l ll | || || I|‘l i |
\ I ! | 1 | \
> hn , l e ' il w
GCAGCA AAGCAAGAGCAGCATCACCGCCATTGCCAGCCAT CAGG CTTCCCCTACTGC TECC GC GAC T4
121 15 201
1645
1316
o | |] || 1 | |p' f
- : i ‘I ) |
658 | || | l Wll ||w I||| \ f\ |I| '”m J| |'||'F| I nh‘
329 ' ‘.'|' ..II \l " |‘I ] |“|' I \ll I Il!-
0 ' I .h M d I “' | | AN
CALGAGGCTTIGICTECCGEE TET GTAGAAECET T1 G G TT GTAGCACGAT]
211 221 281 261 291 g

Printéd on: Thu Feb 04,2021 10:44AM, EST Eléct.mp.herogram Daté P.e.lge.1 of1
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M21-57 Negative sequencing

Severe acute respiratory syndrome coronavirus 2 isolate
SARS-CoV-2/human/USA/CA-QDX-2783/2020, complete genome
Sequence ID: MW460593.1Length: 29782Number of Matches: 1
Range 1: 28666 to 29063GenBankGraphics

Score

736 bits(398)
Query 1
Sbict 286884
Query &1
Soict 28728
Query 121
Sbjct 28786

)

Query 181

Sbjct 28846
Query 241
Sbijctc 28906
Query 301
Sbjct 28966
Query 36l
Sbijcc 20026

S/N G:380 A:1173 T:2284 C:1906

KB.bcp
KB 1424

G

=}

Ba L
[ T B
=N ]

o oh R
o L

Cap:3

GC 'C GCAEC

June 14, 2022

Expect Identities Gaps

0.0 358/398(100%)
CAATCCTGCTARCARTGCTGCARTCGTGCTACARCTTCCTCARGGRACRACATTGCCRAAR

R N NNy
CAATCCTECTARCAATGCTECARTCETGCTACARCTTCCTCARGGARCAACATTGCCARR

AGGECTTCTACGCAGRAGE G GCAGRGECEECAGTCARGCCTCTICTICGITCCICATCRCE
(NN R R RN R R AR RN R RN R AR RN AR
AGGECTTCTACGCAGRAGE G GCAGRGECEECAGTCARGCCTCTICTICGITCCICATCRCE

TAGTCECARCAGT TTAACARATTCARCTCCAGGCAGCAGTAGGEGARGTTCTCCTECTAS
PETETETET R e e e e e b e e e e e e e e e e iy
TAGTCECARCAGT TTAAGARATTCARCTCCAGGCAGCAGTAGGEGARGTTCTCCTECTAG

AT GGCTEECART GECGET AT GCTECTCTTECTITGC T GCTGCTTGACAGATTGANCCR

RN N Y
ARTGGCTGGCARTGECGETEATGCTGCICTTECTTTGCTGCTGCTTGACRGATTGARCCA

GCTTGAGRGCRARLTCTCTEETARAGECCRAACARCARCARGECCARRCTETCACTARGAR
R N N A NN Ry
GCTTGAGRGCRARLTCTCTEETARAGECCRAACARCARCARGECCARRCTETCACTARGAR

ATCTGCTGECTGAGECTTCTARGAAGCCTCEGCARARACGTACTGCCACTARAGCATACAL
R Ay
ATCTGCTGCTGAGGCTTCTARGAAGCCTCGGUARRRACGTACTGCCACTARAGCATACAL

TGTRACACRRGCTTTCGGCAGRCGIGGTCCAGARCARAR 398
FELETREETT e e e et e rirrd

TGCTAACACARGCTTTCGECAGRCETGGTCCAGARCRRL 253063

G1_M21-57 - S000661992_20210121_131030
M21-57 - S000661992
KB_3200_SeqStudio POP1_BDTv1.mob
Pts 826 to 1311 Pk1 Loc:826
Version 6.2 HiSQV Bases: 1

CGC CACG o 4

Clar J Infect Dis Ther, Volume 03(01): 201-206, 2022

SARS-CoV-2 False-Positive Test Results

0/398(0%)

al

28725

120

28785

180

28845

240

ZB305

Strand

Plus/Plus

Inst Model/Name 3200/seqstudio-232000842

Jan 21,2021 01:10PM, EST

Jan 21,2021 01:25PM, EST
Spacing:9.88 Pts/Panel1200

Plate Name: Plate_20210121_120038
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M21-58 Positive bi

SARS-CoV-2 False-Positive Test Results

-directional sequencing and BLAST with 1 single nucleotide mutation typed in red

H1_M21-58 - S000661994 20210121_131031 Inst ModelName 3200/seqstudio-232000842
M21-58 - S000661994 Jan 21,2021 01:10PM, EST
S/N G:47 A:60 T:54 C:58 KB_3200_SeqStudio_POP1_BDTv1.mob Jan 21,2021 01:25PM, EST
KB.bep Pts 1698 to 4431 Pk1 Loc:851 Spacing:9.96 Pts/Panel1200
KB1424 Cap4 Vemlonﬁ 2 HiSO Ba&es 270 Plate Name Plat 10121_120038
TAG CAACAGITCAAG TTCAACTCCACGCLAGCAGTAGGES i CAATGGC TGGCAATGGC GGT GAT TEC Tq
21 31 a1 81 7 g1 31 1
1665
1332 'I'
999
666 [\ |
il |'\ .’-‘.", \ i il |I \I,\ | | f |||| | ‘
333 |.|\ NV I | ||| ||\I||| u || l H\I‘ |II] | [|| |‘|I|] l .|,| ‘ [ ||| ‘
0 LA At N, o il
CTCC TTG2C I'c CCAGCTTG TEGTCTGGT “GGCC GGCcC GTC T TCTGCTGCTGAGGCTTC I
oL 111 21 141
1665
1332 I' |

201

1665

AGCCTCGGCAR TGCCAC ARG CATACART GTAACAC GCTTTCG AGACGTGGTCCAG

211 2 31 241 251 261

[ 2_M21-58 - S000661994_20210204_082228 nst Model/Name 3200/segstudic-232000842
£ Bnos;lrlft%ms ceM S0 Inst Model/N segstudi
M21-58 - S000661994 Feb 04,2021 08:22AM, EST
S/N G611 A:638 T:1035 C:786 KB 3200 SeqStudic POP1_BDTv1.mob Feb 04,2021 08:37AM, EST
KB.bcp Pts 1279 to 4312 Pk1 Loc:842 Spacing:9.46 Pts/Panel1200
KB 1.424 Cap3 Version6.2 HiSQV Bases: 314 Plate Name: Plate_20210204 065936
CTTAG AFGCCT(AGCAGCAG AT TTCTIAGTGACAGTTTIGGCCT ITGT TGTTGT TGGC CTTTACCAGACAT TT TGC TC.TCAAGCTGGT TCAAT CTGT CAAGCY
1 11 21 31 41 51 61 71 81 21 10
1435 "
114g 1
| |-| I| | \H
287 lhld “ | I||I ||| II||||| |I|| “ l l { I \l l‘ l[llhlll I[ n I[ }| |nll I| | m
: A l I
CCAGT CAGCAGCATCAC CGCEAT TECCAGE CATTCTAG CAGE AG TTCCCETACTGCTGCCTEC2ET TCAATTT CTTEAACTGTTEC GACT]
141 151 161
1435
1148 . |“ |
861 TEN NNy
| f Ih
=id T A A M \l'l il “ IIII || |
287 :\I all| Al .| | \| | ||| | |I
0 YUY ) ”“ L
CGTGATGAGG CGAG TGCCGCCTCTGCTCCCTTCTGCGTAG GCCTTTTGGC
11 241 251 261

1148

287 jh

l.lﬂ | N\ NU\ 'M{\ i

Printed on: Thu Feb 04,2021 10: 51AM, EST
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Severe acute respiratory syndrome coronavirus 2 isolate
SARS-CoV-2/human/USA/CA-LACPHL-AF00247/2021, complete

genome
Sequence ID: MW545477.1Length: 29868Number of Matches: 1

Range 1: 28685 to 29082GenBankGraphics

Score Expect Identities Gaps Strand
736 hits(398) 0.0 398/398(100%) 0/398(0%) Plus/Plus
er 1 CRATCCTGCTARCRATGCTGCARTCETGCTACRRCTTCCTCARGGRACARCATTGCCRAR &0

EEEREEr et et e e e e e e e e e e el
Sbijct. ..28685 CRATCCTGCTARCRAATGCTGCRAATCGTGCTACARCTICCTCAAGGAACAACATTGCOCARN 28744

er g1 AGGCTTCTACGCAGRRGEEAGCAGAGGCGECAGTCAAGCCTCTICTCETITCCTCATCACE 120

N N N Ay
Sbijgt . 28745 AGGCTTCTACGCAGAAGGGRAGCAGAGGCGECAGTCARGCCTCTTCTCGTTCCTCATCACE 28804

Query 121 TAGTCECAACACTTCRARGRRA TTCARCTCCAGECAGCAGTAGGEERATTTCTCCTECTAS 180

N Ry
Skbijgt 28805 TAGTCECAACAGTTCAAGARATTCARCTCCAGGCAGCAGTAGGEGRATTTCTCCTGCTAG 28864

Query 131 ARTGGCTEECARTGGCGETGATGCTGCTCTITGCTITGCTECTGCITGACRGRTTGRACCE 240

N N
Sbigrt 28865 ARTGGCTGGCRATGGCGETGATGCTECTCTIGCTITTIGCTGCTGCITGACRGATTGARCCE 28924

Query 241 GCTTGEAGAGCARAATCTCTGGTARAGGCCARCARCARCARGGCCARACTGTCACTARGAR 300
N N Ny N Ry
Sbigt. . 28925 GCITGAGAGCARARTGTCTGGTARAGGCCAACAACARCANGGCCARACTGTCACTARGAR 26954

Query 301 ATCTIGCTGCTGRGECTTCTARGARGCCTCEGCARARACGTACTGCCACTRRARGCATACAN 360

RN N N Ny
Sbijct .. 28985 ATCTIGCTGCTGRAGGCTICTAAGARGCCTCEGCARARACGTACTGCCACTARRGCATACAN 293044

Query 361 TETRACACARGCTTTCGECAGRCETEETCCAGRRACIAT 358

N Ry
Sbijgt 29045 TETRACACAAGCTTTCGGCRGRCETGEGTCCAGRACARL 29082

M21-59  Positive bi-directional sequencing and two BLAST reports showing a mutant with 1 single nucleotide C >T mutation co-existent with its
wildtype parental virus

A2_M21-59 - S000661998_20210121_133812 Inst Model/Name 3200/segstudio-232000842

M21-59 - S000661998 Jan 21,2021 01:38PM, EST

S/N G:49 A:63 T:55 C:64 KB 3200 SeqStudic POP1_BDTv1.mob Jan 21,2021 01:52PM, EST
KB.bep Pts 1288 to 4321 Pk1 Loc:828 Spacing:9.68 Pts/Panel1200
KB1.424 Cap: Version 6.2 HiSQV Bases: 311 Plate Name: Plate_20210121_ 120038
GECE GAGGC TAGTC y TRt T C

TCATCACGTAGT

CGC CAGTIT G

11 51 61 71 81 101

1645 ||

987 |
71 181 191 201

mlhmlummm lmn um

1645
1316
987

g

1645
1316 ( " I
987 |

) | ' I ||| A i |
iii i 'I‘|"\‘ H Iﬂ'ﬂ'ﬂ' l"”[\lllllliII ”A ||| iﬂ IHI il\‘lﬂl
T ! f

GACGTGGTCCAG

o1 311

329
SCTGCTGAGGE TTCT LECCTCGEC
221 231 241 251

1645

1316 . )

987 |'| |

658 |1, | :

329 ALY N VY

D L /
Printed on: Fri Jan 22,2021 07:04AM, EST Electropherogram Data Page 1 of 1
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S/N G:585 A:597 T:1048 C:787
KB.bcp
KB 1.424 Cap4
(T TAG ARGC GCAGCAG TTAG TG
11 21 31
1550 f‘ "

1240
930

310

D2_M21-59 - S000661998_20210204_082229

M21-59 - S000661998

KB_3200_SeqStudio_POP1_BDTv1.mob
Pts 1312 to 4390 Pk1 Loc:865
Version 6.2 HiSQV Bases: 310

Il hll“ h

CACT TTEECETTIGTT

41

GTTETTGECCT TT

SARS-CoV-2 False-Positive Test Results

Inst Model™MName 3200/seqstudio-232000842

Feb 04,2021 08:22AM, EST

Feb 04,2021 08:37AM, EST

Spacing:9.6 Pts/Panel1200

Plate Name: Plate_ 20210204 065936

TTTTGC TCTCAAGCTGEITCAAT CTET (A ACCA
7 81 21 10}

il Au.nn i

T.TECEACE CATTE
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620

- ol N\'N\
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ol
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| | \""" I‘r UW\AWM
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* Wl mm ﬂ

1550
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W |
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TCITET TEE

1
\
kL

ot

1550
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it

F'unied on: Thu Feb 04,2021 10:! SOAM EST

Electropherogram Data Page 1 of 1

A mutant of SARS-CoV-2 with one base C > T mutation in this segment of N gene co-existent with its wildtype parental

virus in this sample is demonstrated in the magnified bi-directional sequences excised from the electropherograms presented
above. The superimposed T/C and G/A base peaks are indicated by a vertical bar. The double peak was read by the computer

as T or G, depending on the strand (or direction) of the DNA template being sequenced.
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Severe acute respiratory syndrome coronavirus 2 isolate
SARS-CoV-2/human/USA/CA-LACPHL-AF00241/2021, complete

genome
Sequence ID: MW545471.1Length: 29840Number of Matches: 1
Range 1: 28699 to 29096GenBankGraphics

SARS-CoV-2 False-Positive Test Results

Severe acute respiratory syndrome coronavirus 2 isolate
SARS-CoV-2/human/USA/CA-QDX-3675/2021, complete genome
Sequence ID: MW545267.1Length: 29782Number of Matches: 1

Range 1: 28666 to 29063GenBankGraphics

Score Expect Identities Gaps
Score Expect Identities Gaps Strand

736 bits(398) 0.0 398/398(100%) 0/398(0%)
736 bits(398) 0.0 398/398(100%) 0/398(0%) Plus/Plus

Query 1 CAATCCTGCTARCEATGCTGCAATCETGCTACARCTTCCTCAAGGARCAACATTGCCARE 60
Query 1 CAATCCTGCTAACAATGCTGCAATCGTGCTACAACTTCCTCAAGGAACRACATTGCCARR 60 (EERRR RN RN E R RN RN AR N RN RN R A RN AR RN NRR AR

FUREEUEEEUEE T T TR L EE T LR LR EE T Il Sbict, . 28666 CAATCCTGCTAACAATGCTGCAATCATGCTACAACTTCCTCAAGGAACAACATTGCCAAR 28725

SbicE..2065% CAATCCTGCTARCAATGCTGCARTCGTGCTACRACTICCTCARGGARCRACATTGCCARA 268758 mm—

Query 61 AGECTTCTACGCAGAAGEGAGCAGAGGCGECAGTCARGCCTCTTCTCETTCCTCATCACE 120

Query 61 AGGCTTCTACGCAGARGGGAGCAGAGGCGECAGTCARGCCTCTTCICGITCCTCATCACG 120
POLELEELRREE e FELEREELL LR RE i
Sbizst,..28733 AGGCTICTACGCAGRAGGGAGCAGAGH CAGTCAAGCCTCITCTCGTITCCTCATCACG 28815

TRGTCGCRACAGTTTAAGARATTCARCTCCAGGCAGCAGTAGGGEAACTTCTCCTECTAG 180
R N Ny
Sbjct, 2831% TAGTCGCRACAGTTTAAGAAATTCAACTCCAGGCAGCAGTAGGGEARCTTCTCCTGCTAG 25673

Query 121

Query 181 AATGGCTGGCAATGECEETGATECTGCTCTTGCTITG
LERETTEEE PR R e e e e e el

I
Sbizst,..28873 ARTGGCIGGCARTGGCGGTGATGCTGCTCITGCTITGCTECTGCTIGACAGATIGRACCA 25938

CTGCTGCTTGACAGATIGAACCA 240

FELLLTTETEE TP e e e e e v e e e e i el
Sbigct 28726 AGGCTICTACGCAGRAGGGAGCAGAGGCGGCAGTCRAGCCICTICTICGTICCTCATCACG 28785

Query 121 TAGTCECAACAGTTCARGARATTCARCTCCAGECAGCAGTAGEEGRACTICTCCTGCTAG 180
FEVEEEEEEE PR e e b e e e e e e e e r e e e ey
Sbigr 28786 TAGTCGCAACAGTTCARGAARTTCAACTCCAGGCAGCAGTAGGGGRACTICTCCTGCTAG 25845

ARTGGECTIGGCARTGEUGEIBATGCTECTICTTGCTITGCIGCTGCTTGACAGATTGRAACCE 240

FEVEETTEEE e e e e e e e e e
Sbict, 28846 AATGGCTGGCAATGGCGGTEATGCTGCTCTIGCTITGCTGCTGCTTGACRAGATTGARCCE 25905

Query 1381

Query 241 GCTTGAGAGCARARTG CTAAAGGCCAACAACAACRAGGCCARACTGTCACTARGAR 300 Query 241 GCTTGAGRGCARRRTGTCTGGTARAGGCCAACARCRANCARGGCCARACTGTCACTARGRAR 300
LELELTLITLTT LLVEULULEEEEEELEE LT L Ry
Sbjct. 28333 GCTTGAGAGCAAAATGTCTGGTARAGGCCAACAACARCAAGECCARRCTGTCACTAAGAR 23993 Sbigt. 28906 GCTTGAGAGCAAAATGTCTGGTARAGGCCRACARCAACARGGCCARACTSTCACTAAGAL 28965

ATCTGCTGCTGAGGCTTCTRAAGARGCCTCGGCARRARAS

TACTGCCACTARAGCATACAR

Query 301

380

Query 301 ATCTGCTIGCTGRGGCTTCTRAAGARGCCTCOGGCARRRACGTACTGCCACTARAGCATACAR 360
PECEEEEEEEE R r e e e v e v e v e e e e e e e e e ey

CG’
RN NN NN ARy
Sbist....2839% ATCTGCTGCIGAGGCTTCTARGAAGCCTCGGCARAARCGTACTGCCACTARAGCATACAR 235058

Query 381 TGTARCACARGCTTTCGECAGACGTGETCCAGRACARA 308
NNy

Sbijct 29053 TGTRACACAAGCTTITCGGCAGRCGTGGTCCAGRACARMA 29098

Query 361

M21-60 Negative sequencing

B2_M21-80 - S000662005_20210121_133813
M21-60 - S000662005
KB_3200_SeqStudio POP1_BDTvi.mob
Pts 824 to 1537 Pk1 Loc:824

Version 6.2 HiSQV Bases: 12

S/N G:80 A:167 T:170 C:104
KB.bcp
KB 1424 Capz2

G €T GC C CAGGAG GGG G G CGT GG

28 ik

37 48 55

ccce C CAC C GTGG GCAG

Bbict 28966 ATCTGCTGCTGRGGCTTCTAAGRAGCCTCOGCARARACGTACTGCCACTARAGCATACAR 28025

TETRACACARGCTITCGECAGRCGTGETCCAGRRACRAR 338

Sbjct 29026 TETAACACAAGCTTTCGGCAGACGTGGTCCAGAACAAR 29063

Inst Model/Name 3200/seqgstudio-232000842

Jan 21,2021 01:38PM, EST

Jan 21,2021 01:52PM, EST

Spacing:9.88 Pts/Panel1200

Plate Name: Plate 20210121_120038
CAGETCC

[

o
!
]

1330
1064
798

oA2

Summary of single nucleotide mutations in partial SARS-CoV-2 N gene sequencing

All 16 positive samples showed mutations (typed in red) within a 79-base stretch of nucleic acid corresponding to positions
28821 to 28899 of the SARS-CoV-2 Wuhan-Hu-1 GenBank reference sequence (NC_045512.2)

M21-15 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAATAAATTCAACTCCAGGCAGCAGTAAACGAACTTCTCCTGCTAG
M21-16 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAG
M21-19 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAT
M21-20 CTTCTCGTTCCTCATCACGTATTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG
M21-32 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAG
M21-34 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTTAAGAAATTCAACTCCAGGCAGCAGTAGGGGAAGTTCTCCTGCTAG
M21-37 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAG
M21-38 ATTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGCAGGGGAACTTCTCCTGCTAG
M21-39 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAAACGAACTTCTCCTGCTAG
M21-40 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTTAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG
M21-51 ATTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG

June 14, 2022
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M21-52 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAG
M21-54 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTTAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG
M21-56 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTTAAGAAATTCAACTCCAGGCAGCAGTAGGGGAAGTTCTCCTGCTAG
M21-58 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTCAAGAAATTCAACTCCAGGCAGCAGTAGGGGAATTTCTCCTGCTAG
M21-59 CTTCTCGTTCCTCATCACGTAGTCGCAACAGTTTAAGAAATTCAACTCCAGGCAGCAGTAGGGGAACTTCTCCTGCTAG

June 14, 2022 Clar J Infect Dis Ther, Volume 03(01): 206-206, 2022



