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核酸檢測
PCR

RT-PCR
Pooling PCR

到底 P了什麼?

“快篩”
核酸還是抗原??

抗原

Ct 值??

抗體



Coronavirus
From Latin, “Corona” means crown

Virion structure: spikes projecting from envelope

CDC, USA; Stanford UniversityCDC/ Alissa Eckert, MSMI; Dan Higgins, MAMS



Virion structure

• Lipid envelope
Lipid bilayer – Soap works to disrupt it

• Spike protein (S)
• Attaches to ACE-2 receptor

• Membrane protein (M)
• Provides shape

• Envelope protein (E)
• Guides assembly and release

• Nucleocapsid protein (N)
• Protects RNA

• RNA viral genome
• ssRNA, ~30,000 nucleotides 
• Encodes 29 proteins



Naqvi AAT, et al. Biochim Biophys Acta Mol Basis Dis. 2020;1866(10):165878.

Genome structure

ORF= Open Reading Frames

Genomic RNA Subgenomic RNA 
(structure protein) 





Whom to test
● Symptomatic patients

○ If possible, all symptomatic patients with suspected infection should 
undergo testing

● Select asymptomatic individuals

○ Following close contact with an individual with COVID-19

○ Early identification of infection in congregate living facilities that house 
individuals at risk for severe disease (eg, long-term care facilities, 
homeless shelters)

○ Prior to surgical procedures or aerosol-generating procedures.

○ Screening hospitalized patients at locations where prevalence is high 
(eg, ≥10% PCR positivity in the community).



Source:https://www.cdc.gov/coronavirus/2019-nCoV/lab/guidelines-clinical-specimens.html

Nasopharyngeal specimen collection



Optimal sample collection material

The flocked swab tip is coated with 
perpendicularly sprayed on Nylon fibers. 

This coating creates a thin absorbent layer 
that allows for quick sample uptake and 
elution of more than 90% of the sample.





Diagnostic tests for SARS-CoV-2



Polymerase Chain Reaction (PCR)

Denature 
DNA

Anneal
primers 

Extend
primers 

https://www.bio-rad.com/webroot/web/movies/lse/global/english/what-is-polymerase-chain-reaction/tutorial.html

https://www.bio-rad.com/webroot/web/movies/lse/global/english/what-is-polymerase-chain-reaction/tutorial.html


Second cycle

Denature DNA

Anneal primers 

Extend primers 

x2n



Real-Time PCR

The number of cycles required to pass 
the detection threshold depends the 
amount of starting template (viral RNA 
level)

In that way, real-time PCR can be 
quantitative (“qPCR”)

Fluorescence detection:

● Requires no gel electrophoresis

● Higher throughput

● More sensitive, faster than PCR



Reverse Transcription 

qPCR (RT-qPCR)

Afzal A. J Adv Res. 2020;26:149-159



WHO protocol v2

P1: Pan Sarbeco-Probe
P2: Specific for 2019-nCoV

First line screening assay: E gene assay
Confirmatory assay: RdRp gene assay Pan Sarbeco-Probe will detect 2019-nCoV, 

SARS-CoV and bat-SARS-related CoVs.





Nucleocapsid (N), envelope (E), and spike (S) genes, 
and regions in the first open reading frame (ORF1a/b), 
RNA-dependent RNA polymerase (RdRp) gene

Target gene of SARS-CoV-2

US CDC



RNase P (human)

US CDC



SARS-CoV-2 Reference Panel of US FDA 

Table 2. Sensitivity Mean Estimates of the EUA authorized SARS-CoV-2 molecular diagnostic tests using the FDA SARS 
CoV-2 Reference Panel.

NDU/mL = NAAT Detectable Units/mL

Product LoD 

(NDU/mL)
Developer Test

Target

gene

5400 Roche Molecular Systems, Inc.
cobas SARS-CoV-2 & Influenza A/B Nucleic 

Acid Test for use on the cobas Liat System
ORF1ab, N

5400 Becton, Dickinson & Company
BD SARS-CoV-2 Reagents for BD MAX 

System

N1, N2,

RNase P (human)

5400 Cepheid Xpert Xpress SARS-CoV-2 test E, N2

6000 BioFire Diagnostics, LLC BioFire Respiratory Panel 2.1 S, M
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Screening Testing Using a Pooling Strategy

Chen F, et al. J Med Virol. 2021;93:2805-2809





Source: https://diagnostics.roche.com/global/en/products/params/sars-cov-2-rapid-antigen-test.html

SARS-CoV-2 Rapid Antigen Test



SARS-CoV-2 Rapid Antigen Test

Source: https://diagnostics.roche.com/global/en/products/params/sars-cov-2-rapid-antigen-test.html





Serologic tests detect 
antibodies to SARS-CoV-2 
in the blood

Identify previously had 
SARS-CoV-2 infection as 
well as patients with 
current infection who 
have had symptoms for 3 
to 4 weeks.

SARS-CoV-2 and antibody response





Diagnostic tests for COVID-19

Test 
category

Clinical use
Specimen 

type
Performance characteristics Comments

RT-PCR Diagnosis of 
current infection

Nasopharynge
al swab (NPS)

High analytic sensitivity and specificity in ideal settings.
Clinical performance depends on the type and quality 
of the specimen and the duration of illness at the time 
of testing.
Reported false-negative rate ranges from <10%.

Turnaround time 
(TAT) is ranges 
from 30 minutes 
to 8 hours.

Antigen 
rapid test

Diagnosis of 
current infection

Nasopharynge
al swab (NPS) 
or nasal swab

Antigen tests are generally less sensitive than nucleic 
acid tests.

Sensitivity is highest in symptomatic individuals within 
5 to 7 days of symptom onset.

TAT <1 hour.

Cheng MP, et al. Ann Intern Med. 2020;172(11):726-734
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Diagnostic tests for COVID-19

Test 
category

Clinical use
Specimen 

type
Performance characteristics Comments

Serology 
(antibody 
detection)

Diagnosis of prior 
infection (or 
infection of at least 3 
to 4 weeks' duration)

Blood 
(Serum)

Sensitivity and specificity are highly 
variable.

Detectable antibodies generally take 
several days to weeks to develop; IgG 
usually develops by 14 days after onset of 
symptoms.

Serologic tests that have high specificity 
still have a low positive predictive value.

TAT  ranges from 30 
minutes to 2 hours.

It remains uncertain 
whether a positive 
antibody test indicates 
immunity against future 
infection.



Thanks for your listening!
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