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* Coxsackieviruses Al to A21, A24, and Bl to 6

« Echoviruses (enteric cytopathic human orphan viruses) 1 to 7, 9, 11 to 21, 24 to 27,
and 29 to 33

* Enteroviruses 68 to 71, 73 to 91, and 100 to 101

« Polioviruses types 1 to 3

TDXICEEER type NEENDTEO. INETHLEL OO FERRESRTETNDS 1

~8),

DL, Nix Bk, T RCOMBEHOTTa A NVADOH T REHRE VPL 2— R
FEIR A ) LA EIREICHET 5 5 (A reverse transcription—-seminested PCR (RT-snPCR)
assay ) DB INTZ 7)., ZOHTHWHILS CODE-HOP (the consensus degenerate hybrid
oligonucleotide primer) {ETIX, BIE T HIEMLRFEZWEIET 572012, RO RBEEHEILT T
A ~—MNRFFEIND 9),

CORBEWHET T4 ~—1F. 5 MICER2BETFHTCEIAREIN TV DOIEEH S (F AT
T4 —Da ==Y LEF]) & 3 I ORGEEXEETOIEHSE (AT TS TA~
— D=7y NRIETREOESY) ST A4 ~—& LTED,

Z @ CODE-HOP £ Tk, BIs TMHTIC LV ZOBE TR HE S 41D A, Sequence i 25 i
MCERVWEAENINETHROOLNL TV D,

ZD7=8, BE#H ([Chimeric primers % H V72 PRI 85 R YL SE O Multiplex RT-PCR %] : Y
% 25 HEFTH) THEDOXF AT 77 4 ~—0OJFRHE Figl) 23k A L7z Sequence {EIZ DWW THE L
7
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DNA polymerases ; AmpliTaq Gold® DNA Polymerase with Buffer II and MgCl2

VR H o FastGene Gel/PCR Extraction Kit

Cycle sequence kits ; BigDye® Terminator v3.1 Cycle Sequencing Kit

Dye Terminator Removal ; FastGene Dye Terminator Removal Kit

AU <— : POP7

IR 1 HE0E : GeneAmp® PCR System9700

v—4 o — ; ABI XL3130
ik

()T 74 ~—

T T AV AEETR ORER R W) L AR I HEE S D 7D REIR R Sy W & HH S AR
ELTUANRIZHT HEZEOm WM Z HNTOET 2008~ Th 5, Lo L., ok,
FEICKHAZET 5720, WEHOSWKRENDEHZ YA VAR ZHRET 2568055, &<
Moz ke UTIE VPA-VP2 A BIE 3 2 516 4) . VPIBHZ IR L Lb DT, XY
i JEEE 72> PCR AR 27 28 O @\ CODE-HOP % 7) LB S h T 5,

VPA-VP2 FEIK DR I SN AR 77 4 ~— e > W U RAHE L E VTV 5 Fig?)
B 7T A~ —0L68-1 TIXPRAFFEIL D RS IRBD 5N D,

Briefly, 5 pl of the RNA mixed with 1 pl of 50 pM of each primer (EVP-2, 5'-CCT CCG
GCC CCT GAA TGC GGC TAA-3 and OL68-1, 5'GGT AAQ TTC CAC CAC CAY AA-3,
Y is either C or T) was heated for 5 min at 95°C and immediately put on ice. Then 43 pl of
reactive cocktail containing 5 pl of 10X DNA polymerase reaction buffer, and 1 pl of each
of the following was added, 40 U of RNase inhibitor (Promega), 200 U MMLV (BRL), 25U
of cloned PfuTurbo DNA polymerase (Stratagene) and 15 mM of dNTP (Amershan). The
one-step RT-PCR program consisted of incubation for 1h at 37°C, for 5 min at 94 °C, 40
evcles of incubation for 1 minat 95°C, 30 sec at 55°C, | min at 72°C, and followed by 5 min
at 72°C. The second PCR was performed at a final volume of 50 pl including 2.5 U of cloned
PfuTurbo DNA polymerase, 1 pl of 15 mM dNTP, 4.5 pl 10X Pfu reaction buffer, and 1 pl of
50 pM of each primer (EVP-4, 5'-CTA CTT TGG GTG TCC GTG TT-3" and OL68-1) in the
same PCR program. A fragment of approximately 650 base pairs spanning the 5'-noncoding
region to one third of VP2 including the entire region of VP4 was amplified. Cycle sequencing
was performed using the purified PCR products with the Prism Ready Reaction Dideoxy
Terminator cycle sequencing kit (Perkin-Elmer Corporation-Applied Biosystems, Forster
City, CA, USA) and the 207 bp nucleotide sequence was determined with an automated
sequencer (ABI Model 373A).

Fig2 VP4-VP2 tBiit#i1E A 75 4 < — (EVP-2, 0L68-1, EVP-4)
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23, AN89, AN88 Tix, AT LB AR Hivs, (AN89 T 16 Hitk, AN8S T 15 i)

Lo T, ZOHEEBH % Universal Primers (AN250, AN251) & L C Cycle Sequence |2 L
7~

AN250 : CCAGCACTGACAGCAG

AN251 : TACTGGACCACCTGG

Primer Sequence Gene Position
011 GCICCIGAYTGITGICCRAA 24 3408-3380
012 ATGTAYGTICCICCIGGIGG VP1 2051-2970
040 ATGTAYRTICCIMCIGGIGC VP1 2051-2970
187 ACIGCIGYIGARACIGGNCA VP1 2612-2631
188 ACIGCIGTIGARACIGGNG VP1 2612-2630
189 CARGCIGCIGARACIGGNGC VP1 2612-2631
222 CICCIGGIGGIAYRWACAT VP1 2069-2051

Tablel VP11 $EEEIEA 75«4 < — (RT, 1st, 2nd PCRARA TS 4 v —) (X#k4 &Y 3IH)

Primer Sequence Amino acid motif  Gene Location

222 CICCIGGIGGIAYRWACAT MEYNIVPPGIA'G) VPl 2969-2051
202 MIGCIGYIGARACNGG (QTAAVIETG VP1 2612-2627
ANBD  CCAGCACTGACAGCAGYNGARAYNGG PALTA(AVELT)G VPl 2602-2627
ANEE  TACTGGACCACCTGGNGGNAYRWACAT MEFY)IVPPGGFV  VP1 2977-2051

Table2  VP1 $Ei5it808H 75 4 < — ( CODE-HOP ;% 2nd primers AN89, AN88 ) (X®Kk 7 & Y SIH)

(2)Cycle sequence @ annieling &
Cycle sequence TlX., % @ annieling {RE X 50°C T 5 Table3d) 73, Nix H ® 2nd PCR ®
annieling R (60°C)7) & kg U 7=,

Cycle To sequence single- and double-stranded DNA on the GeneAmp®
Sequencing on PCR System 9700 (in 9600 emulation mode), 9600, or 2400:

the System 9700,
9600, 2700, or 1. | Place the tubes in a thermal cycler and set to the correct
2400 volume.

Perform an initial denaturation.
a. Rapid thermal ramp to 96 °C
b. 96 °C for | min

=]

w

Repeat the following for 25 cycles:

* Rapid thermal ramp’ to 96 °C

= 96°C for 10 sec

= Rapid thermal ramp to 50 °C

= 50 °C for 5 sec

= Rapid thermal ramp to 60 °C

* 60 °C for 4 min

4. | Rapid thermal ramp to 4 °C and hold until ready to purify.

5. | Spin down the contents of the tubes in a microcentrifuge.

6. | Proceed to Chapter 4, “Purifying Extension Products.”

*Rapid thermal ramp is 1 *C/second.

Table3 Cycle sequence standard protocoal

(3) Incubation program

Cycle sequence T. HHEIT D 2bcycles 96°C-10sec 50°C-5sec 60°C—4min D Z{F Tabled) &
BAC DNA @ Cycle sequence THEFRE N D 30cycles 95°C-30sec 50~55C—10sec 60°C—-4min ®
0k Tabled) & i U7z, (B #&HIZ 50~55C-10sec D 5AH1E 60°C-20sec & L., 60°C—4min I%
70°C—4min & L 72,)
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Performing Cycle To perform cycle sequencing on BAC DNA:

Sequencing

1. | Place the tubes in a thermal cycler and set the volume to
20 pl.

Heat the tubes at 95 °C for 5 minutes.

9«|u

Repeat the following for 30 cycles:”

* Rapid thermal ramp' to 95 °C

+ 95 °C for 30 seconds.

+ Rapid thermal ramp to 50-55 °C (depending on template)
* 50-55 °C for 10 seconds.

+ Rapid thermal ramp to 60 °C

* 60 °C for 4 minutes.

4. | Rapid thermal ramp to 4 °C and hold until ready to purify.

5. | Spin down the contents of the tubes in a microcentrifuge.

6. | Proceed to Chapter 4, “Purifying Extension Products.”

“Some laboratories have found that increasing the number of cycles gives
better resuls.
tRapid thermal ramp is 1 “C/sec.

Table4 Cycle sequence BAG DNA protocoal
(4) Sample(Template)volume
Cycle sequence O UG AIR BIZ DWW TIX AEHER MRS A —H — 0 HR EN TV 5 Figd)
M. Template IZ DWW TIL quantity BW/R SN TWD Figl) DA T, BREIZODWTIX, mah T
WARW, £, IRETICHAERSE S 72 <. Quantity 2MEWEE A 1%, Cycle sequence S IT
apply AJHEZR Template REWODWTHEHETHAZH, TOHRITHOWVWTHRE LT,

DNA Quantity

Quantitating DNA  If possible, quantitate the amount of purified DNA by measuring the

absorbance at 260 nm or by some other method.

Using BigDye
Terminator

The BigDye* Terminator v1.1/3.1 Sequencing Buffer (5X)* is

Template The table below shows the amount of template to use in a cycle supplied at a 53X concentration. If you use it for sequencing reactions,

Quantity sequencing reaction. be sure the final reaction volume is at a concentration of 1X. For

v1.1/3.1

Sequencing example, for a half reaction in 20 pL final volume, you would use
— = Buffer 4 HL of ready reaction premix and 2 pL of BigDye sequencing buffer
as shown below.
PCR product:
100-200 bp 1-3ng Reagent Concentration Volume
200-500 bp 3-10ng
500-1000 bp 520ng Ready Reaction Premix 2.5% apL
1000-2000 bp 10-40 ng BigDye Sequancing X 2L
>2000 bp 20-50 ng Buffer
Single-stranded 25-50 ng Primer = 3.2 pmel
Double-stranded 150-300 ng Template - See
“Template
Cosmid, BAC 0.5-1.0 pg Quantity” on
page 2-6.
Bacterial genomic DMA | 2=3
- i Water e 1020 pL
Note: Tn general, higher DNA quantities give higher signal Final Volume X 20 L
intensities.

The template quantities stated above should work with all primers.
“You may be able to use even less DNA when using capillary
instruments for detection. The amount of PCR product to use in
sequencing alse depends on the length and purity of the PCR product.

Tableb Cycle sequence DNA Quantity

3 MR
W F7A4~—

Note: The use of this buffer without optimization may result in
deterioration of sequence quality. Applied Biosystems does not
support diluted reactions or guarantee the performance of BigDye®
chemistry when it is diluted.

Table6 Reaction mixtures

Cycle sequence @ standard protocoal (annieling IR 50C) TIET 1 7 T A&E{To =5
B Figld)ld, L@EMA 7T 4 ~—& L7z AN251 78 ANSS ([ZEhis L T L W T ATRE T b o 7=,
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Figd Cycle sequence @ annieling & @ bh#khs 5

(3) Incubation program

Cycle sequence T, HBF1T 9 25cycles 96C-10sec 50°C-5sec 60°C—4min D 54 Figh) & BAC
DNA THEFR X 315 30cycles 95°C—-30sec 50~55C—-10sec (60°C 20sec) 60C-4min (70°C-4min)
DA Tabled) & g L 72 #6 & T, BAC DNA DFRGGRHEBIRG T 7 A~ — DB L8 —2
DOEZY BIE S, XD ENTNAEETH -7, Figh)
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(4) Sample(Template)volume

Cycle sequence D IMNZE L TWA Noro virus & Template & L CEMA L. KT apply
TEALAIRELXZ D EOT-HH . Ready Reaction Premix 2u 1, BigDye Sequencing Buffer 1u 1,
Primer3.2 pmol DI Z DA, 120l ETHEMIT A ENAHETH >7-, Figh, Fig?)

ST ST TR |

e P T Sy

Ll

Figh Cycle sequencing foword primer (Noro virus) Fig7 Cycle sequencing reverse primer (Noro virus)

(F7»56,8,9,10,121 1 % apply) (F»%56,8,9,10,12u 1 % apply)

4 EBE

TUTUUANRIEERERBNEGEEND 2D, BN RS2 H 5, —7F. CODE-HOP %
THRH SN Ta A L AKRD 95, ANSI, ANB8 D 7T A v —I|Z Lk D&M N ATHE T
HHEEL B D, Cycle sequence Standard protocoal THRMARHELGBENDHBEAEE LT,
LUTOEEMNEZ DT,
(1) AN89, AN88 O 7' T A ~ — % fii [l

SEDHERTH D annieling IHE 60°COHORIEFRD annieling HE 50°CIZEEE LT, &Y H#E
WageTHoI-Z L Figh) LTS5 T—REHETANBI D Tm{EAS 71.1, ANB8 O Tm{EAS 67. 6
ThdI M, ANBI, ANBB D TS5 4 ¥ —IZ &k B Cycle sequence DEMAR#ETH-1-15E
ICHERT HFHE L, annieling IREZ 60CIZEET S EIE. mEBREOCAMLELEEHMLT
WdEEZONT,

(2) AN250, AN2S1 DTS5 A4 < —%#1EH

annieling JAJE 50°CH RIGZ TIlE. AN250, AN251 D TS A4 v —D R FH ANS9, ANS8 o0 7
FAI—DORISERICEBE LT, JVMITKEENM EL TWEZ & Figd) ET54 T —REHET
AN250 @ Tm fEAY 55. 6, AN251 D Tm{EAS52. 4 THBH Z M5, ANBI, AN DTS4 v —I2 &L B
Cycle sequence DEMHAERHETH > IBEDREAZEE LT, 7547 —AN250, AN251 ~DE
B TI&, annieling E % 50CICKRET A L. InEBRECOAISIEBLTWNWSIEEZS
nt-,

(3) Cycle sequence ©wa BAC DNA protocoal

(M. 2 D&HTCycle sequence #4175 35E. Figh) DFEEMNS T T O IAIILA®D Cycle
sequence <ix. BAC DNA protocoal & A Standard protocoal IZLEE L T, &Y EFTHEELM
rt3dLEZONT,
(4) Sample(Template)volume

ERIKEI TN FRAEWES (Quantity 2MEVY) 1X. Cycle sequence KJHIZ apply R HEZR
Template K EIZOWTHEETH 5, Apply T 5 Template 23/ & T, #ELE X415 DNA quantity
U HAERWIG G I Cycle sequence DTS R A[EE L 72 5

Z D7 Apply T 5 Template @ Volume ZHi & L C DNA quantity D& &HENT 52 & 44
BETbhbd,

A-a] Template ZEEPERYIZ6,8,9, 10 BN 120 LI E L THH L7245 . Ready Reaction
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Premix 24 1, BigDye Sequencing Buffer 1u 1 # XX Primer3.2 pmol IZ[EE L7-5MH T, &
K12u 1l (FHHEEWE : 10mM Tris—Cl buffer) ¥ COMIGMNAEETH > 7=, Figb, 7)
WHETO VR Ry MiE20u 1 THIHT 5729, Cycle sequence Xt~ @ primer @
Forward & reverse TH K 10ul £ TD apply 7425, ZOHIEND D=0, EEEE TR
L7z Template @ E[RfEIF 1241 & L7,

Nix 5 7) OMELIRTO RT-PCRIETIHEZ T 0 VA LV AKEZHIECTEX 2 WEALH - T208,
CODEHOP VP1 RT-snPCR {ETIIMHEE b & < T X TOREF O EV iR 2257 7 L — K RNA
EHWE S DN TED, TOHBILEDZT U TANEDHEA VT NIpRoy %00 X 4E M
D EV BEE S O NS B 1T 2 E FEROBSICHEFICAER E D,

Bz, N THIBEICHAITL TWD BVTL I X D4, BEFE AR % o rh AR AR E IR 0 K [E T AT
LTV % EVD6S |2 L @kt E R R (BEREDLNTWD) Ik L TR OBmENLE E
b,

L2, Z o VPl fEIKk X GenBank & CTHEAT Al AE 72 &G FH 2359 350bp TH D720, MR O [EE
IXATRETH D03, BRME O RMBHENT CIINBEPRNERIGELH L2 RICEENLETH D,
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