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VoCs

• CDC has 3 categories of SARS-CoV-2 
variants
• Variants of interest
• Variants of concern
• Variants of high consequence

• Defined by potential significance of 
these strains on
• Transmissibility
• Clinical outcome
• Detection
• Treatment

https://www.cdc.gov/coronavirus/2019-ncov/cases-updates/variant-surveillance



•Ensayo de Yale

•Ensayo de Emory
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Ensayo de Yale



Ensayo de Yale 

• N2 (control)

• S: Δ69/70 – associated with B.1.1.7

• ORF1a: Δ3675/3677 – found in many VoCs
(B.1.1.7, B.1.351, P.1) as well as some variants 
of interest (B.1.526)
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Ensayo de Emory -Waggoner Lab

• Spike SNP assay

• Amplification of a specific region of the spike 
gene

• Tiled probes to identify specific mutations



SpikeSNP Assay

• Current design amplifies a 348bp region of the 
spike gene

• Includes the region encoding AA 413 – 514 
(between the primers)

• Original mix shown at right

• Probes have been designed to selectively identify

• 417K (wt) – top sequences

• 501Y – lower sequences (green)

• 484K – lower sequences (red)

• 452R

SpikeSNP - 1uL per 20uL reaction   

Nombre del Primer Secuencias 
1000µL of Mix* 

µL of 100µM Stock 

SpikeSNP Ext TGAAGTCAGACAAATCGCTCC 80 

SpikeSNP R1 TGGTGCATGTAGAAGTTCAAAAG 80 

Nombre de la Sonda Secuencias   

417K Pr2 CAAACTGGA+A+A+G+ATTGCTG 40 

N501Y Pr1.S2 CCCAC+T+T+ATGGTGTTGG 40 

E484K Probe ACCTTGTAATGGTGT+T+A+AAGGTTTT 40 

 Subtotal 280 

 Agua 720 

 Volumen Total 1000 

 

Original mix 



Original Version

• Appearance as shown for 417, 
484 and 501 targets



Ensayo Spike SNP 
“actual” Primers

SpikeSNP Ext

SpikeSNP R1

Sondas

417K Pr2

N501Y Pr1.S2

E484K Probe

452R_unmod

Addition of probe for 452R did not affect performance for 
other targets



Ensayo Spike SNP 
“actual” Primers

SpikeSNP Ext

SpikeSNP R1

Sondas

417K Pr2

N501Y Pr1.S2

E484K Probe

452R_unmod

Sondas LNA

Locked nucleic acids (LNAs)



DNA/LNA strand displacement



Linear Range and Variant 
Pools

• Lower limits of 95% detection in log10 GE/mL 
were calculated by probit analysis

• 2.46-2.54 for the 417K, 484K, and 501Y targets, 
respectively

• Correlate to ~1-2 GE/reaction.



Clinical Evaluation

• Spike SNP assay detected 238/253 
(94.1%) N2-positive samples

• N2 Ct values were significantly higher in 
samples that tested negative in the 
Spike SNP assay 

• All samples with N2 Ct values < 30 
(220/220) were detected 

• 18/33 samples with N2 Ct values ≥ 30 
were detected 



Easily modified in 
target region

• Currently have probes for additional 
mutations

• 452Q   ---- Lambda (C.37)

• 484Q   ---- Kappa (B.1.617.1) y  B.1.617.3

• 490S    ---- Lambda (C.37)

• 478K    ---- Delta

• LNAs ----- unmodified probes



Other genotyping rRT-
PCRs available

• Stanford Assay: multiplex rRT-PCR with two 
amplicons

• Commercial rRT-PCRs for specific mutations
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Flujo IICS-UNA

N501Y 
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https://covariants.org/
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https://covariants.org/
Mutaciones compartidas



https://covariants.org/
Mutaciones compartidas



https://outbreak.info/
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Al fa 
(B.1.1.7)/Alfa +

Beta
(B.1.351)

Gamma
(P.1)

Delta/Delta 
+ (B.1.617.2 / 

AY.1 / AY.2)

Kappa
(B.1.617.1)

Epsilon
(B.1.427

/429) 

Zeta
(P.2)

Lambda
(C.37)

417K

Δ69-70

Δ3675/3677

N501Y

E484K

L452R

VOC: Variantes de preocupación

Variantes y mutaciones



Al fa 
(B.1.1.7)/Alfa +

Beta
(B.1.351)

Gamma
(P.1)

Delta/Delta +
(B.1.617.2)

Kappa
(B.1.617.1)

Epsil on
(B.1.427

/429) 

Zeta
(P.2)

Lambda
(C.37)

417K
FAM

+ - - +       - - + + +

Δ69-70
Cal Orange

- + + + + + + +

Δ3675/3677
Cal Red

- - - + + + + -

N501Y
HEX

+ + + - - - - -

E484K
Cy5

- + + + - - - + -

L452R
Cal Orange

- - - + + + - +


