26 -~ Rk 28

Lister LC16 LC16mO
LC16m8 LC16mO
medium size plague; MSP MSP  b5r
MSP
NGS MSP MSP
PCR MSP 3
primer PCR LC16m8 MSP MSP
PCR LC16m8 MSP MSP
0.01~1% PCR
MSP L1, L4, L5 MSP PCR
1970
Lister 41
LC16mO LC16m8 41
LC16m8 b5r 1
B5
LC16m8
LC16m0 (medium
size plaque; MSP)
LC16m8 LC16mO
Lister LC16 b5r
LC16mO
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NGS
MSP
NGS
MSP
MSP
PCR
B.
1. MSP PCR
iy
LC16m8
MSP
MSP

1 1
mutation specific primer
PCR RNase H2-dependent PCR

2) Mutation specific primer PCR
MSP
PCR
MSP
MSP

(PCR enzyme

Tm cycles )
MSP LC16m8

3) RNase H2-dependent PCR MSP

MSP DNA/RNA
hybrid primers (rhPCR  primers)
RNase H2 buffer PCR
enzyme PCR

primer 1 SNP
RNA 4 matching DNA
mismatch DNA
(rhPCR  primers PCR
RNA DNA
RNsae H2 primer
DNA-RNA
primer DNA
PCR 3 -5
exonuclease

) mutation specific
primer PCR PCR
SNP

MSP PCR

4) Mutation specific primer
real-time PCR MSP
L1(267A) specific
primer (18mer), L4(272T) specific
primer (18mer) L5(274ATAC)
specific primer (19mer)

PCR MSP 1~0.01%
primer
real-time PCR
MSP
(real-time
PCR enzyme Tm cycles )
MSP LC16m8
b5r plasmid
Lot
MSP
5) RNase H2-dependent PCR MSP
MSP DNA/RNA
hybrid primers (rhPCR  primers)
RNase H2 buffer PCR
enzyme PCR
MSP rhPCR primer
rhPCR 40 cycles
rhPCR primer
real-time PCR
1) MSP LC16m8
B5R plasmid
Lot
MSP
6) MSP
V01~Vi4
NAT

MSP
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6,000rpm, 3min
16,000rpm, 2hrs
SepaGene
DNA
DNA NAT MSP

MSP LC16m8

MSP
b5r 10
MSP 4 5
MSP 85%
1 1
MSP
PCR

PCR
mutation specific primer PCR
MSP
MSP L1(267
A ) L2(267 C ) L4271
T ) L5(274 ATAC
4 ) 1 1

. Mutation specific primer PCR
MSP
primeSTAR GXL DNA polymerase

(Takara) PCR L2

PCR  cycle
MSP
3 -5
exonuclease Taq DNA
polymerase illustra
puRe Taq ready-to-go PCR beads (GE

healthcare) PCR

illustra puRe Taq

ready-to-go PCR beads PCR
MSP primers
L1(267A),
L2(267C) L4(272T) MSP
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18mer primer
L5(274ATAC) MSP 19mer
primer
MSP 2
MSP PCR LC16m8, LC16mO,
MSP 20 25cycles
PCR
3
30cycles PCR
MSP mutation
specific primer PCR MSP
LC16m8 DNA
MSP  DNA
20 25cycles
PCR L1, L2 L4 MSP
0.01% L5
MSP 1%
2
. RNase H2-dependent PCR (rhPCR)
MSP
Mutation specific primer PCR
MSP
PCR
L1, L4
L5MSP DNA/RNA hybrid
primers rhPCR  primer rhPCR
L1, L4 L5
rhPCR LC16m8, LC16mO,
MSP 40cycles
5
. Mutation specific primer real-time
PCR MSP
3 -5
exonuclease DNA
polymerase
3 55
exonuclease
3 -5 exonuclease

Taq DNA polymerase
SYBR Green Realtime PCR Master
mix (TOYOBO) real-time PCR
L1(267A) 18 mer
primer 51 -annealing, L4 (272T7)
18 mer primer 54 -annealing,



L5 (274ATAC)
54 -annealing

19 mer primer
MSP
L1 MSP real-time PCR
L1 (267A) LC16 m8 b5r
plasmid
267A
40 cycles
L4 (272T)
2727
40 cycles

0.1%

0.01%
L5
(274ATAC) 45 cycles
0.01%

MSP
LC16 m8
real-time PCR
DNA copies
( ) L1, L4,
L5 real-time PCR MSP
MSP copies MSP
MSP copies /
DNA copies ( 3)
1—~5

MSP

MSP 6
6~14 0.2%
6 MSP

Mutation
specific primer real-time PCR
MSP

L1

MSP real-time PCR

3 1/10

L4 L5 MSP real-time PCR
mutation
real-time PCR

real-time

specific primer
L1 MSP
PCR L1-MSP
real-time PCR

L1 10

3 3 MSP
4 1
~7 3 MSP
MSP 0.8
2.4% 6 7 0.2%
8
L4 MSP
real-time PCR L4
MSP 30 1—-5 L4
MS
5. RNase H2-dependent PCR (rhPCR)
MSP
primer
rhPCR MSP PCR
rh real-time PCR MSP

Rh real-time PCR

SYBR Green Realtime PCR Master

mix (TOYOBO)
L1 (267A)
real-time PCR
L5 (274ATAC)

L4 (271T) rh

64 -annealing,

62 -annealing

MSP MSP
LC16 m8 b5r
plasmid
L1 (267A) 0.1—~1% L4 (271T)
1% L5
(274ATAC)
Standard 10° copies 7/ ul
lot
MSP
D.
LC16m8 quasispecies
Lister calf
lymph
LC16m8
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b5r 274 G
frameshift
RK13
LC16mO
MSP
MSP
MSP MSP
MSP
PCR MSP
MSP
MSP
MSP
MSP
MSP
MSP LC16m8
MSP
3 primer
mutation specific primer
real-time PCR  rh real-time PCR
Mutation specific
primer real-time PCR L1
MSP real-time PCR
L1-MSP real-time PCR
MSP
1/10
L1
10 MSP
3 MSP
3 MSP
1 5 MSP
0.8 2.4% 6 7 0.2%
8
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MSP
L4
L4

real-time PCR
MSP 30

L4

D
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250 260 270 280 290 300

LC16m@ TATGTCTCTGAATTATATGA—TAA-G-CC-ATT-AT-AC----GAAGTGAATTCCACCATGACACTAAGT
LC16m8 kkkkkkkKKKKkokkokokokkokk _ _kkk _k_kk _kokok _kk _kk_ ____ 3k 3k 3k 3k %k %k %k %k %k %k Kk %k %k % 3k 3k 3%k 3k 3k 3k 3k %k % %k k %k
Ll ********************__***_*_**A***_**_** _____ 3k 3k 3k 3k %k %k %k %k 5k 5k 5k 3k 3k 5k 3k 3k 5k ok %k %k %k %k k sk k %k (36.6%)
L2 ok ok ko ok ok ok ok ok ok ok ok kR ok kokok __okok ok _skok (T kok _dkok kR __ okoskk ook kok ok ok bRk bk kR k Rk Rk (14 6%)
L3 ********************__***_*G**_***_**_** _____ 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k 3k 3k 3k 3k ok %k 3k 3k 3k %k %k k k sk ok ( 2_4%)
L4 ********************__***_*_**_***_**T** _____ 3k 3k 3k 3k 3k 3k 3k 3k ok 3k 3k 3k 3k 5k 3k 3k 3k ok ok ok ok ok k sk k ok (24.4%)
L5 ********************__***_*_**_***_**_**ATAC_************************** (12'2%)
L6 ********************__***_*_**_***T**_** _____ 3k 3k 3k 3k %k %k %k %k %k 3k 3k %k 3k 3k 3k 3k 3k 3k 3k 3k 3k %k %k k k %k (4.9%)
L? kkkkkkkokokkkokokskoksksksksksk _ _kkk _k_kk _skokok _skk _kk_ _ ____ _ 3k 3k 3k 3k sk sk sk sk sk sk >k %k %k sk k ok kK 3k ok k sk k ok (4.9%)
261A ok ok okok ok ok okok sk ok ok ok kok ko kok | _kokok sk _kok _skokok _okk _kok_____ Fokskk ok bk ok ok bRk bk kR kR kkkk X (minor)
262T ********************_T***_*_**_***_**_** _____ %k 3k 3k 3k 3k 3k 3k 3k 3k sk 3k sk ok ok sk ok sk ok ok sk ok sk ok kok ok (minor)
264A ********************__***A*_**_***_**_** _____ 3k 3k sk sk sk 3k sk 3k 3k 3k 3k 3k 3k 3k 3k 3k 3k sk ok sk ok sk sk sk sk k (minor)
1 K1 MSP

262A, 262T, 264A  Vero E6
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1 K1 MSP

FRNERIBENTIIN—03 KRiF(CEDLI(C, 16bp~21bpE TELET.

f51) 267A MSP (VO3DHDMSPT38.9% 83 )Dforward primer
267A ZZch] : GTCTCTGAATTATATGATAAGCCAATT-AT-AC--
X TTATATGATAAGCCAA
X ATTATATGATAAGCCAA
O AATTATATGATAAGCCAA
GAATTATATGATAAGCCAA
X TGAATTATATGATAAGCCAA
X CTGAATTATATGATAAGCCAA

Wil

<o~ K1dDMSP
MsPaqF | EfEEE  KIMERLN (4eoheq)
T:MSP (%) (%)
L1 267A 36.6 38.9
L2 267C 14.6 6.6
L3 265G 24 44
L4 2717 24 4 20.6
LS 274 (4Ins) 12.2 12.8
L6 268T 4.9 12.3
L7 275-6 (2del) 4.9 3.8
261A 0 0
262T 0 0
264A 0 0.8
270-1 (2del) 0 0.5
267A MSPODNAHIH
267 Mutation site 274
I 381 | 401
Mutation specific Forward primer Common reverse primer

2. Mutation-specific primer PCR L1 MSP
primers L1, L2, L4 MSP 18mer primer L5 MSP
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267A 272T 274ins
18 mer, 51°C, 30c 18 mer, 54°C, 25c 19 mer, 54°C, 20c

DOO@®E®O

OIEROROROMRUL (1) Mock

@ moO

® m8

@ 267C

® 265G

® 274ATAC
@ 2721

® 267A

3. Mutation specific primer PCR L1, L4 L5 MSP
PCR LC16m8, LC16mO, MSP 25cycles

Mutation specific primer PCR

REPRE
DNA Tm MSP&XR

26/C PCR RTG beads 18 mer 20~30 6.6 0.01
267A PCR RTG beads 18 mer Sl 20~30 5819 0.01
272T PCR RTG beads 18 mer 54 25 20.6 0.01
274ATAC  PCR RTG beads 19 mer 54 20 12.8 1
L1, L2, L4 0.01% MSP

I'SpacerC3  ©

DDDDD: - 'DDD@DDD -x_, Blocking group

= — (C3 spacer)
>10 DNA bases 5’ to the RNA 4 Matchi g DNA bases

the final functi | pri

(the final functional primer) ' mismatch DNA base

HHDIF4Y—  Single RNA resigue (cleavage site)

T T T T T T T T T T T T T L
o .I.HI.I.HR.I.IH.H.III.I.I.I.I.LI.IH.H.I .,.»N;W

L 4
T T T
—.— B X
[T T T

4. RNase H2-dependent PCR MSP
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267A 272T 274ins
DQBR®@®E®D Mock
! : mO
a m8
% 267C
% 265G
274ATAC
267A
Tm  64.4 64.6 62.4
64.6 64.2 64.4 62.6 62.8 63
v 40 cycles&TrhPCRZ1TOTH. IFFERIGITER,
(2L BUETMOBE)
v ZMSPHHDNATI(HFEN (IR TE2 L IR TER,
5. RNase H2-dependent PCR L1, L4 L5 MSP
3. B5R MSL(L1, L4, L5) MSP
Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6 Lot 7 Lot 8 Lot 9 Lot 10 Lot 11 Lot 12 Lot 13 Lot 14
Total (copies/pl) 3.2E+07| 1.4E+08| 1.2E+08| 1.2E+08| 1.3E+08| 8.4E+07| 6.4E+07| 1.8E+08| 1.7E+08| 4.6E+07| 3.8E+07| 4.6E+07| 6.3E+07| 8.1E+07
267A L1 1.0E+04| 1.9E+05| 6.6E+04| 5.5E+04| 4.1E+04| 1.0E+04| 1.0E+04 1.0E+04| 1.0E+04| 1.0E+04
272T L4 3.2E+04| 8.5E+05| 5.3E+05| 4.7E+05| 5.2E+05| 3.2E+04| 3.2E+04| 3.2E+04| 3.2E+04| 3.2E+04| 3.2E+04| 3.2E+04| 3.2E+04| 3.2E+04
274ATAC LS 1.1E+05| 5.5E+05| 2.8E+05| 3.1E+05| 3.1E+05 1.0E+04| 1.0E+04| 5.0E+04| 1.0E+04
% MSP type| Lot 1 Lot 2 Lot 3 Lot 4 Lot 5 Lot 6 Lot 7 Lot 8 Lot 9 Lot 10 Lot 11 Lot 12 Lot 13 Lot 14
267A L1 0.03 0.14 0.05 0.05 0.03 0.01 0.02 0.00 0.00 0.00 0.00 0.02 0.02 0.01
271T L4 0.10 0.62 0.43 0.40 0.41 0.04 0.05 0.02 0.02 0.07 0.08 0.07 0.05 0.04
274ATAC L5 0.34 0.40 0.23 0.26 0.24 0.00 0.00 0.00 0.00 0.00 0.03 0.02 0.08 0.01
sum (%) 0.47 1.16 0.72 0.71 0.68 0.05 0.07 0.02 0.02 0.07 0.11 0.11 0.15 0.06
267A L1 6.6% 11.9% 7.6% 6.6% 4.7% 24.0% 24.0% 0.0% 0.0% 0.0% 0.0% 19.4% 10.9% 19.4%
271T L4 20.7% 53.4% 60.2% 56.7% 59.5% 76.0% 76.0% 100.0% 100.0%| 100.0% 76.0% 61.2% 34.5% 61.2%
274ATAC LS 72.7% 34.7% 32.2% 36.7% 35.7% 0.0% 0.0% 0.0% 0.0% 0.0% 24.0% 19.4% 54.6% 19.4%
Lot 3DLIFIDRENR T - DoDHEMSPERE (%)
#HIEZE (MSP%/L1,4,5%)
1.38 I 0.65 1.59 0.99 0.97 0.94 0.07 0.09 0.02 0.03 0.09 0.15 0.16 0.20 0.09 I
4 L1 (x 10) MSP
MSP type| Lot 1 lot2 |Lot3 |Lot4 |Lot5|Lot6|Lot7?
sum 0.752 2402 | 1215| 1.128 | 0971 [ 0.157 [ 0.210
267A L1 41.2% 57.5%| 45.3%| 41.7%| 33.0%| 76.4%| 76.2%
271T L4 13.0% 25.8%| 35.6%| 35.5%| 41.9%| 23.6%| 23.8%
274ATAC L5 45.7% 16.7%| 19.1%| 22.9%| 25.1%] 0.0%[ 0.0%
Lot 3DLIFIDXRERT—sHoDOHEMSPEFE
FHIEZE (MSP%/L1,4,5%)
138  1.04 331 168 156 134 022 029
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