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Novel Coronavirus (SARS-CoV-2)
Multiplex Real-Time PCR Kit
(detection for three genes) Nanjing Liming Bio. China | Wellkang Ltd UK |[gen ORFlab, gen N, gen S

Sequence alignment analysis showed that the mutation site of the SARS-CoV-2 variant
observed in the in the United Kingdom , South Africa and India are all not in the design region of the
primer and probe at present.

StrongStep® Novel Coronavirus (SARS-CoV-2) Multiplex Real-Time PCR Kit (detection for three
genes) can cover and detect mutant strains ( shown in the following table) without affecting the

performance at present. Because there is no change in the region of the detection sequence.

Mutant virus strain and mutation site

B.1.1.7:

N D3L, N S235F, NS8 K68stop, NS8 Q27stop, NS8 Y73C, NSP6 F108del, NSP6 G107del,

NSP6 S106del, NSP12 P227L, NSP12 P323L, NSP14 P451S, Spike A570D, Spike D614G, Spike D1118H, Spike E484K, Spike
H69del, Spike N501Y, Spike P681H, Spike T7161, Spike V70del, Spike Y 144del

B.1.617:

M 182S, N A217del, N A218del, N A220M, N D216del, N G204del, N G215del, N L219V, NS3 F87A, NS3 H93S, NS3 ins85Q,
NS3 ins95TPF, NS3 L84C, NS3 N82S, NS3 S92N, NS3 T89V, NS3 Y91C, NS8 E106Q, NS8 P93S, NSP1 E10R, NSP1 G7W,
NSP1 HI3T, NSP1 K11E, NSP1 L16T, NSP1 N9Q, NSP1 Q15P, NSP1 T12N, NSP1 V14R, NSP3 A994D, NSP12 P323L, NSP14
A430T, NSP14 T21S, NSP14 T428Q, NSP15 A255V, NSP16 H186R, Spike D614G, Spike E484Q, Spike L452R

B.1.617.1:

M 1825, N D377Y, N R203M, NS3 D155Y, NS3 S26L, NS7a V82A, NS8 R115S, NSP6 T77A, NSP12 P323L, NSP13 G206C,
NSP13 M4291, NSP15 K259R, NSP15 S261A, Spike D614G, Spike E154K, Spike E484Q, Spike G142D, Spike L452R, Spike
P681R, Spike Q1071H, Spike T95I, Spike W258L

B.1.617.2:

M I82T, N D63G, N D377Y, N G147S, N G215C, N R203M, NS3 D238Y, NS3 G76S, NS3

S26L, NS7a T1201, NS7a V82A, NS7b T401, NSP2 K81N, NSP3 A488S, NSP3 P1228L, NSP3 P1469S, NSP4 T4921, NSP4
V167L, NSP6 T77A, NSP12 G671S, NSP12 P323L, NSP13 P77L, NSP14 A394V, NSP16 R191, Spike D614G, Spike D950ON,
Spike L452R, Spike P681R, Spike T478K

B.1.617.3:

N D377Y, N P67S, N R203M, NS7a V82A, NS8 T26I, NSP3 A1526V, NSP3 T1830I, NSP5 A194S, NSP6 A117V, NSP12
P323L, Spike D614G, Spike D95ON, Spike E484Q, Spike G142D, Spike L452R, Spike P681R, Spike TI9R

B.1.351:
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E P71L, N T205I, NS3 Q57H, NS3 S171L, NS8 I121L, NSP1 G150S, NSP2 T85I, NSP3 K837N, NSP4 A472S, NSP4 T295],
NSP5 K90R, NSP6 F108del, NSP6 G107del, NSP6 S106del, NSP12 P323L, NSP13 T588I, NSP16 A178V Spike A243del, Spike
A701V, Spike D80A, Spike D215G, Spike D614G, Spike E484K, Spike K417N, Spike L5F, Spike L.242del, Spike L.244del, Spike
N501Y

P.1:

N G204R, N P80R, N R203K, N S327L, NS3 S253P, NS8 E92K, NSP3 K977Q, NSP3 S370L, NSP5 L75F, NSP6 F108del, NSP6
G107del, NSP6 S106del, NSP12 P323L, NSP13 E341D, Spike D138Y, Spike D614G, Spike E484K, Spike H655Y, Spike K417T,
Spike L18F, Spike N501Y, Spike P26S, Spike R190S, Spike T20N, Spike T10271, Spike V1176F

B.1.1.33(N.9) :
N G204R, N 1292T, N R203K, NS3 L127F, NS6 I33T, NS7b E33A, NS8 A65V, NSP2 S263F, NSP3 D178Y, NSP3 P1867T,
NSP12 P323L Spike A1078S, Spike D614G, Spike E484K

B.1.525:

E L21F, M I82T, N A12G, N T2051, NSP3 T11891, NSP6 F108del, NSP6 G107del, NSP6

S106del, NSP12 P323F Spike A67V, Spike D614G, Spike E484K, Spike F888L, Spike H69del, Spike Q52R, Spike Q677H, Spike
V70del, Spike V785A, Spike Y144del

B.1.427:
N T205I, NS3 G224R, NS3 P240L, NS3 Q57H, NS8 A65V, NSP2 T85I, NSP4 S395T, NSP4 T114I, NSP12 P323L, NSP13
D260Y, NSP13 P53L, NSP14 E99D, Spike D614G, Spike L452R, Spike W152C, Spike W258L

B.1.429:
N D377Y, N M234L, N S37P, N T2051, NS3 Q57H, NS8 V32L, NS8 V100L, NSP2 T85I, NSP9 165V, NSP12 P323L, NSP13
D260Y Spike D614G, Spike L176F, Spike L452R, Spike W152C

B.1.1.529

PL:K38R, PL:L862LF, PL:V10691, PL:1265del, PL:V10691, PL:L12661, PL:A1892T, nsp4:T4921, 3CL:P132H, nsp6:F34FL,
nsp6:F35FILV, nsp6:105-107del, nsp6:1189V, RARP:P323L, nsp14:142V, nsp15:F122FILV;

Spike A67V, Spike 69-70del, Spike T951, Spike G142D, Spike 143-145del, Spike N2111, Spike L212V, Spike V213P, Spike
R214E, Spike G339D, Spike S371L, Spike S373P, Spike S375F, Spike K417N, Spike N440K, Spike G446S, Spike S477N, Spike
T478K, Spike E484A, Spike Q493R, Spike G496S, Spike Q498R,Spike N501Y,Spike Y505H, Spike T547K, Spike D614G, Spike
H655Y, Spike N679K, Spike P681H, Spike N764K, Spike D796Y, Spike N856K, Spike Q954H, Spike N969K, Spike LI81F;

E T91, M D3G, M Q19E, M A63T, N P13L, N 31-33del, N R203K, N G204R.

We will continue to pay attention to the latest changes of virus sequence mutations. Once the
mutations appear in the design area of primers and probes, it may affect the detection ability of the
product. We will immediately change the design of primers and probes, study and verify the

detection performance of the latest mutant strains, and submit the research verification report.
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