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PrimerF_H131
AATCCCAGAAATTCTCCCA [CACAAGCAAACCACAGTCACAGT|

AATCCCAGAAATTCTCCCATTTGGATCCCACCTTCTCCATCCCACAAGCAAACCACAGTCACAGTGGTGA

TTAGGGTCTTTAAGAGGGTAAACCTAGGGTGGAAGAGGTAGGGTGTTCGTTTGGTGTCAGTGTCACCACT

TTACCACTGCACAGGAAACATAGGCTACACGCTGTTCTCATCCAAGCCTGTGACCATCACTGTCCAAGGT

AATGGTGACGTGTCCTTTGTATCCGATGTGCGACAAGAGTAGGTTCGGACACTGGTAGTGACAGGTTCCA

GTGACAGGTTCCA
PrimerR_H131/R131

PrimerF_H131 probe
AATCCCAGAAATTCTCCCG |CACAAGCAAACCACAGTCACAGT

AATCCCAGAAATTCTCCCATTTGGATCCCACCTTCTCCATCCCACAAGCAAACCACAGTCACAGTGGTGA

EX pe ri men ta l D &8s ] g n TTAGGGTCTTTAAGAGGGTAAACCTAGGGTGGAAGAGGTAGGGTGTTCGTTTGGTGTCAGTGTCACCACT

TTACCACTGCACAGGAAACATAGGCTACACGCTGTTCTCATCCAAGCCTGTGACCATCACTGTCCAAGGT

AATGGTGACGTGTCCTTTGTATCCGATGTGCGACAAGAGTAGGTTCGGACACTGGTAGTGACAGGTTCCA

GTGACAGGTTCCA
PrimerR_H131/R131
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Real time QPCR
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Optimization

« Optimizing your assay can help you to
* Increase specificity: Get rid of unspecific amplification eg. primer dimers
* Increase sensitivity: Get earlier Ct values, detect lower concentrations

* Increase reproducibility: Low replicate variability, high amplification efficiency
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@ Optimization ”E

« Assay optimization is essential and it is required to ensure that the assay is as sensitive as Is required
and that it is specific to the target of interest.

 Pathogen detection or expression profiling of rare mMRNAS require high sensitivity;
» SNP detection requires high specificity

* Viral quantification needs both high specificity and sensitivity.

\\\ \\J/Q///
 Assays requiring high specificity are particularly vulnerable when performed without optlmlzatHn @d o
adequate controls. P /,? —

 Similarly, when multiple targets are to be detected simultaneously in multiplex reactions,
assay conditions must be optimized to detect all targets equally.




@ Optimization IIEj

» There are a number of factors that can be altered to obtain optimum assay performance and thereby lead to

higher molecular sensitivity and specificity.

» Regardless of whether the target is DNA (qPCR) or RNA (RT-gPCR), the following preliminary steps use

successful quantification:

* Optimizing Primer Annealing Temperature
* Optimizing Primer/Probe Concentrations

* Optimizing Reaction Components




@ Optimizing Primer Annealing Temperature Il_E]

* Primer annealing is a critical step in PCR.
* In this step, the primers bind to flanking sequences of the target DNA or cDNA for amplification.

» The annealing temperature of this step should be determined from the melting temperature (Tm) of the selected primers

to help ensure specificity of primer binding and target amplification.

Unintended target
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@ Optimizing Primer Annealing Temperature

The recommended Tm of PCR primers is usually in the range of 55°C to 70°C and within 5°C of each other.

In that case, the primer with the higher Tm could bind to unintended targets,

IE

While the primer with the lower Tm would have difficulty binding at an annealing temperature chosen for these

primers

Typical annealing temperatures are 5°C below the lowest primer's Tm and often fall in the range of 50-60°C

Concentration
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@ Optimizing Primer Annealing Temperature IIE)

« To identify the optimal annealing temperature for the primer pair can optimize by the use of

gradient thermal cycler by increasing the temperature in 2-degree steps.

50°C 52°C 54°C 56°C 58°C




@ Optimizing Primer/Probe Concentrations ll_E]

« Optimal concentration of primer pairs and probes Is the lowest concentration that
results In

* The lowest Ct
* Minimal variation between replicates
» Adequate fluorescence
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@ Optimizing Primer/Probe Concentrations lI_B

Once primers and probes have been designed and obtained, it is necessary to optimize their concentration for
each RT-PCR assay.

« What concentration should primers and probe be for g°PCR?

A final concentration of 200 nM per primer and 250 nM for probe is effective for most reactions.

Optimal results different concentrations of primers and probe must be try!!!

Following amplification of the template DNA, amplification plots are compared.



Aims:

Low Ct values

No unspecific amplification or primer dimers
Low inter-replicate variability

High efficiency of Amplification
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Optimizing Reaction Components

IE

PCR Components

Required for enzyme activation and amplification Reagents for PCR

=

It stabilizes dsDNA and raises the Tm What we need in the laboratory: ONASae  prmers
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* Too little: Enzyme won’t work.

« Too much: DNA extra stable, non-specific priming,
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Optimizing Reaction Components

* In contrast to conventional PCR assays which
use 1.5-2 mM standard MgCl, concentrations,
gPCR assays require higher concentrations of

around 3-5 mM to achieve efficient cleavage of

the probe
Optimization of MgCIl, concentrations
becomes more important when running

multiplex reaction
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@ Optimizing Reaction Components

* Why glycerol is used in PCR?

« The addition of glycerol to PCR reaction enhance
the specificity of the primer and reduce the
formation of secondary structures caused by GC-

rich regions.

* Glycerol can also lower the strand separation
temperature of DNA, thus facilitating

amplification.




Analysis
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@ Analysis IIE

* SARS-CoV-2 RT-PCR detection Kit Indicates
the presence or absence of SARS-CoV-2 viral genome and also can allow us

to predict the viral load.




Analysis II—E]
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@ Analysis I
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@ Analysis

 The cycle threshold (Ct) is the number of

40
replication cycles required to produce a

fluorescent signal. Eleh
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load.

I
5 10) 15
Time (d)

20



Known mutation detection and variant I|Ej
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CAGT

PrimerF_H131
AATCCCAGAAATTCTCCCA
AATCCCAGAAATTCTCCCATTTGGATCCCACCTTCTCCATCCCACAAGCAAACCACAGTCACAGTGGTGA

[CACAAGCAAACCACAGTCA

DNA

o

Wid-Type

.

Real-time PCR

mutant

Amplicon

TTAGGGTCTTTAAGAGGGTAAACCTAGGGTGGAAGAGGTAGGGTGTTCGTTTGGTGTCAGTGTCACCACT
TTACCACTGCACAGGAAACATAGGCTACACGCTGTTCTCATCCAAGCCTGTGACCATCACTGTCCAAGGT
AATGGTGACGTGTCCTTTGTATCCGATGTGCGACAAGAGTAGGTTCGGACACTGGTAGTGACAGGTTCCA Real-time PCR no_Amplicon

GTGACAGGTTCCA
PrimerR_H131/R131
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PrimerF_H131 probe
AATCCCAGAAATTCTCCCG |CACAAGCAAACCACAGTCACAGT

AATCCCAGAAATTCTCCCATTTGGATCCCACCTTCTCCATCCCACAAGCAAACCACAGTCACAGTGGTGA

TTAGGGTCTTTAAGAGGGTAAACCTAGGGTGGAAGAGGTAGGGTGTTCGTTTGGTGTCAGTGTCACCACT

TTACCACTGCACAGGAAACATAGGCTACACGCTGTTCTCATCCAAGCCTGTGACCATCACTGTCCAAGGT

AATGGTGACGTGTCCTTTGTATCCGATGTGCGACAAGAGTAGGTTCGGACACTGGTAGTGACAGGTTCCA

GTGACAGGTTCCA
PrimerR_H131/R131

mutant

- .
Real-time PCR ) Amplicon
- m
Wild-type
- 3
Real-time PCR no-Amplicon

= =




(

—
201 (Alpha,
V1)
(B.1.1.7)

Bfiz0 @

[s: [ [

Elrca1a

20H
(Beta, V2)
(B.1_.351)

Sort by:
EAL12E

[ 5: PRk ]

[ 5:; [SFEEN

s ELGE )

[5: | RPN

B o v

20])
{(Gamma,
V3) (P-1)

BEA.12F

[ 5: L

[5: PR

[ s: SFEENS

[s: LN

(5 RPN
[s: BICELL

21A (Delta)
(B.1.617.2)

[ 5: RRE] ]

X
[ 5 [WFY ]

Btk

BEEc1E

EAr 1@

B8 =50

21B

(Kappa)
{B.1.617.1)

[ 5 : [WFETeY 1)

[ s: [SEEEN]

[5: | [RFYS

EArcz1 @

21L

Z22A B 22B

22C

{(Omicron) | (Omicron) | (Omicron) | (Omicron)

(BA.1)

(BA.2)

(BA.485)

Shared mutations

Commoniness

EHas7v

[ 5: QR

[5: [ORFW] |
(s: VREEY |
s REE |

[s: [HEEE] |
[5: EFANN
[ s: HEREL
[s5: HEYEL

s SR ]
[5: REEVEN"S
EHE 252 &
[ 5 EEE]
[ s: FEEE]
Efliiso @
[ s: BELEE
[s5: | [N
[s: BICEC
[5: | ERENS
EArcee1w

s : | ECENS
BEfEl s

[ 5 ; [EEER
[s: NEEENS

[ 5 REEL
[s: [RpE1 |
Er =B
EArzc8
BEA-z75

|5 [FRF] . |

ERv=1:2E

[ s: [FEEE] |
[ 5: BERN G
[ s: HEXEL:
[ s: BEREL S
Elrzvsa
EAE 205 @
[ 5z [EGEES
Eca17l
Bl 220 k

[s: Ffvrd |
EArarzk
[ 5: [SEEE
Ecasz@
[ s: BEEE]
5 [ ERl
Ed¥zosH
[s: [ IR
[s: BCEEL
|5z [ IENTS
Elrcea1a

Bl 7ea &
EAE 75 @

Elqssas
[s: [LEEELS

3 Positon

[5: pREL
[s: BB
[5: B |
EAdr z:8
[ 5: PPl

s : Q]|
EAav ol

5 [CRERY |

[ 5: PFRE] =

s: [FEEE]: |
EsznE
5: FEXEL:
[5: FEREL S
| 5: RERGE
A 10s @
[5: [FLEYS
Hx 1170
[5: [ FELYT
|5 - [FERY -1
[s: Efad ]
Hrarsk
| 5: [SFEEEY

5 BEEE]
s L
[5: BEEEEE
[5: | [P
[5: BCEE
[5: | [EELS
[5: CEEINE

[5: [ BTN
|5 | Rl

g osaH
[5: [ EGEL

(BA.2.12.1)

[ 5: EREL
[ s: [Rb2 |
Ear =B
[ 5: [3f] |
[ 5: PPerd

EHc12z8

EAv =1z

[s: [FEEE]: |
EAsznE
[ 5: FEFEL:
EAsz=E
[ 5: REERGE
EAEl o=@
[ 5: [IEGEYS
Hxca170
Bl 220 &
BEAL asz g
EAs+77@
EArarzk
EHE 454 &
5 PEE]- 1
[ s: BEER]
s A
Ef¥zos =
HEc14E
[s: B
[5: [ IFELS
[s: CICERNE

Bl s4k
[5: | et

EHAgosa s
[ 5: LEEEL

21D (Eta) | 21F (lota) thzn;':dﬂ] 21H (Mu)
{B.1.525) | (B.1.526) e (B.1.621)

EHas7v
s: EICE] |
5 ] |
[5: R [ 5: R
[s: VRER] | [ 5: LEEF=
[ 5; PREL] ]
BAEzs=E ElEzs=l
[ 5 [FEEE)
EHE =2k EHEazalk [ 5: SPEEYS

s : LELL

i Ec:6 ElEc:8 BElEc:E

[ 5: RN
[5: F TR

s LEEL]




Alpha Omicron
(B.1.1.529)

S gene mutations Delta (B.1.617.2)

(B.1.1.7)

HV 69-70 deletion

&3

K417N

&3




Troubleshooting

Ensuring the Accuracy of testing Results?

Internal control
positive control

negative control

B
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Troubleshooting

* There is no amplification for internal control

 An additional potential source of false negatives could stem from insufficient

sample collection or sample extraction.

Type of Control Problem identified

Internal Did the sample extraction work?

B



@ Troubleshooting l@

* There i1s no amplification for positive control

A positive control is expected to have amplification of the assay specific SARS-CoV-2
target regions. The resulting signaling show that the reagents are working properly. If
something was inhibiting the reaction, then the positive control would not be able to
make amplicons. Likewise, if the reagents for the reaction were not made or mixed

properly, the positive control would also not work as expected.

Type of Control Problem identified

Postitive Did the RT-PCR reaction work?



@ Troubleshooting l@

* There is amplification for negative control

« The negative control is expected to result in no amplification of the target regions. Due to
the sensitivity of the primer/probe sets for RT-PCR, if amplicons were made and signal is
shown for the SARS-CoV-2 target genes, then contamination of the PCR experiment

with foreign DNA has occurred.

Type of Control Problem identified

Negative |s the run contaminated?



