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19714, Khorana S5 HHfE RSN DNAZR M, 5i& 29124228, 7 FIDNA K& B 28 {6,
TLlEDNA) 148 .
@19765F, Hf[E IS FE EhAE I M R H B A 2 IR R 0% H B —PReE S (Thermus
aquaticus YT-1)"F 3RS =R FIDNARK &8 (Tagls) .
19834, Kary B. Mullis’zBH TPCREi AR, ffiKhoranaf) 4845 3|2,
®19884F, SaikiF¥ifiif ADNAK SRS (Tag) I A TPCREIAR.
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The bacterium 7hermus aquaticus was first discovered in several springs in the

Great Fountain area of the Lower Geyser Basin at Yellowstone National Park MullisZRIK1993F E iR /R FIR
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@3Bk (annealing) , 55°C;
@ZEM (extension) , 72°C.
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PCR is an exponential processes:
Y = (1+X)"
(Y- DNARERY BRI INEL, X - YRR IERER, n - BIRED)
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Exponential amplification
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{Andy Vierstracte 1999)

By applying several times this cycle, the quantity of DNA obtained is quickly enough to
perform any analysis. Starting with one DNA molecule after just 20 cycles there will be
a million copies and after 30 cycles there will be a billion copies.
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1. RV, A6 8500l EppendorfE FRAR N LR VA A -

K| LAl

o B /K (ddH20) 11l

10 X buffer 2.5ul

4 X ANTP(1mM) 2.5

MgCl, (25mM) 2.5ul ,

BDNA (20ng) 4l u( T
5141 1ul b
5192 1ul gord

TaqfiF (1U/ul) 0.5ul

AR 25u|

2. Re BB NAR RS, AL, SLRIE TPCRIN L.
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. fEPCRAX b 4% UL NI VR EE If [ N AR
95°C Az  5min
95°C7Ax 4% 40s
58°CiE ‘K 50s £:3:130-35 Mg
72°CHEfH  2min (1000bp ca. 1min)
1 J5 T2°CHIEA [ N7 3-8

. SR, PCRPZYIRNE T 4°CHF FE KA I Bk - 12 34 5 6 M
20°C K HHLRAT 15000
B | | 5000

5. H{5ulfz M Loading bufferfE 1 % E Ag#E keI 2500

b, 1204k, HIKI/DNES

1000

7. TEEHR G R a8 P &R0 55 SE I 455
PCRELIG 25
1 X HECIEAER): 2-6. PCR™ 4
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;i %NA$%$ﬁ N DNA&EFE50Ng~200ngE 4 - HDNAZE R s,  PABE N /e 3
NI
2. dNTP: MNAAR £ HiA100uM~200uM.
3. Mg?t: Mg2tJE TaqlF B4 IR EEAE2.0mM A 4, IR E KK Taqliig 71 B&(%; K
I A S 1A PRAIR
4. 5l¥y: WRYE B R E R E T P8 . Sl 2920080 24 G+CE EAE40% —
70% 2 [8]; 5|IYIAEARER BNZFF); 513 b ASEE B AR
5.jjTaq@: B M B R A B BRI B DNASR &, 7 95°CHT 30438t H50%
AR
6.ﬁﬁﬁﬁ=ﬁ%~%TZ@ﬁﬁmﬁﬁﬁﬁo
SRS : 55°C Ay, wmHFMIRERRIEERAN G| BN 45EmI5 M E, EL

)ir“ R R E R & .

. WEHR R T0~T72°CHE A, NTaql s N i .




PCR35|¥J (Primers)

PCR5|¥x& N TG HeH) P EX rempte

5' ATTAGACGTCCGTGCAATGC 3'
— B 5 H B2 v B DNABAR 88 B4, —ES H &
K] 47 — it A DN AR AR B B D
Sl 5 B e e A1 ) AN B K g M3 3G B 75 1
DNAE{RNA 5 B .

Primer

| 3 [ACGTTACG |5'

' ATTAGACGTCCGTGCAATGC 3'

<4 3'|ACGTTACG ]>'

Annealed Primer

5' ATTAGACGTCCGTGCAATGC 3'

ACGTTACG %’
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GFPJ331)(~700bp)

GFPZ: A 5| Py it

ATGGTGAGCAAG GGCGAGGAGC TGTTCACCGG GGTEGTGECCC
ATCCTGGTCG AGCTGGACGE CGACGTAAAC GGCCACAAGT
TCAGCGTGETC C66CGAG6GGC GAGGGCGATGE CCACCTACGE
CAAGCTGACC CTGAAGTTCA TCTGCACCAC C6GCAAGCTGE
CCCGTGCCCT GGCCCACCCT CGTGACCACC TTCG6CTACG
GCCTGCAGTGE CTTCGCCCGC TACCCCGACC ACATGAAGCA
GCACGACTTC TTCAAGTCCG CCATGCCCGA AGGCTACGTC

CAGGAGCGCA CCATCTTCTT CAAGGACGAC GGCAACTACA

AGACCCGCGC CGAGGTGAAG TTCGAGGGCE ACACCCTGGT

GAACCGCATC GAGCTGAAGG GCATCGACTT CAAGGAGGAC

GGCAACATCC TGGGGCACAA GCTGGAGTAC AACTACAACA

GCCACAACGT CTATATCATG GCCGACAAGC AGAAGAACGG

CATCAAGGTG AACTTCAAGA TCCGCCACAA CATCGAGGAC

66CAGCGTGC AGCTCGCCGA CCACTACCAG CAGAACACCC

CCATCGGCGA CGECCCCETE CTGCTGCCTAC CAGTCCELCCC

TGAGCAAAGA CCCCAACGAG AAGCGCGATC ACATGGTCCT

G6CTGGAGTTC GTGACCGCCG CC66GATCAC TCTCG6CATG

GACGAGCTGT ACAAGTAA



P WGFPEAFF

5" ATGGTGAGCAAGGGCGAGGAGC ............ TCTC6GCATGGACGAGCTGTACAAGTAA 3
3' TACCACTCGTTCCCGCTCCTCG............... AGAGCCGTACCTGCTCGACATGTTCATT b5
J Tk, IR
5 ATGGTGAGCAAGGGCGAGGAGC ............ TCTCG6CATGGACGAGCTGTACAAGTAA 3
3' TACCACTCGTTCCCGCTCCTCG............... C6TACCTGCTCGACATGTTCATT 5
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1. 5K E Cprimer length) , 15-25bp
2. PPMIKE (product length) , 1gPCR4100-250bp
3. JFATm{E (melting temperature), 55-65°C
- M ETMETTHAZTMm = 4 (G+C) +2 (A+T)
- BN TmAE S S AE UL (2 BR R A 1 2°C) .
4. 5|¥GCEE (GC composition) , 40-60%
5. 5| PN BE AL 53 A
- 537 IR EARARELG R, FVEEMFEA>GC>T
- 537 i A B EEFGGGEICCC. GCGCX k.
6. GW) AR I ke 45K (duplex formation and hairpin)

iR 5| KL A (false priming site) , W& T 51955 58 7
ﬁUEI’JPFHUf
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Primer

273 5 - e —
B TR T

J) 36 ﬁ ﬁ ;I& Activate Product

If you acquired this demo from:

AT BN } b “ \ 1) A distributor - You must purchase the product
Y ‘{ ‘Y ' . from the distributor before you can activate it.
L —1 4 ] 2) Premier Biosoft - Please call us at 650-856-2703

with your P/O no. for instant activation.

E% ( E ; ) MTNFA If you have already purchased the program from a
QARTN distributor, please follow the instructions on the

registration page included with the product.

Activation Key:




O\ GFP/

NCBI *'Nucleotideft = pGFPuv/ii

¥ HIH)%

RHW

¥i(GeneBank:U62636.1)

(GFP) € RARANL K HISAE S|4

ORIGIN

toczactcot
actezast

ctisttzaat

Primer Premier 5111 5| W) /515

ta

ctetcagtes

agaggstzaa gizatzcaa

catacgsgazaa acttaccott

gcactactgg

asaactacct gttccatggc

caacacttgt cactacttic

ttcaatgctt

ttcccgttat ccggatcata

tgaaacggca tgactttttc

g ttatgztacas

gaacgcacta

tatctttcaa agatgac---

agtcaagttt gaaggtoata

cccttottaa togtatcoas

ttoattitaa

agaagatossa aacattctog

gacacaaact cgagtacaad

acaatgtata

u:a‘tcau:ggu:a gacaaacaaa

agaatggaat caaasctaac)

gccacaacat

tgaagatgga tocczttoaac

tagcagacca ttatcaacas

ttggcgatgg

ccctgtcctt ttaccagaca

accattacct

ctgoccttt czaaagatcc

caacgaaass crhtoaccaca

tostocttict

actzctzcts

gattacaca

A

GFPt

(/gene="gfpuv’)

T #FASTAHE =




1. FTFFPrimer Premier, S AJFE%!

T 5 304
+  S{HiFile->Open->DNA
Sequence o — L —

E gy

o« RiRFERAT, FHEFERY | U _
A4, IMAEHE = =

Translations:

P ‘]‘l =] E % ;l\ oh ﬁ | SZ Ef:r;llt_'n:jfa-. — —
IS $: i Seq Ho || Header ||i||£||rind||Finduem||i||i||dsnrm||

=_




2. A RN, A “Primer”B#EA G011 &

)ﬁfﬁpl’imer "F'rimer Premier

Prlmer

rQ“"Seart:h ‘%Results ‘Q{{nrﬁgga

% GeneTank - Icl|U62636.1... Direct Select:
I'"TACTCATTTCCTCTICTTGARRRET 5
Function: Translation: I

5" AT GAGTARR N R CAR AT T TTCACT R T T T OO AR T T T TG T T AR TTACGATFETCAT ST TAATZEECACARRTTTIT 3
Ac‘tiveSequence: ||:||L|EEE-35.1,,, |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

T
— h 10 50 &0 70 20
| #=Primer] g A : : = £ L F TGV V©PILTVETLTDTGETDTVUHNTG EGHEF

Translations: Original DNA

‘E(Enzyme E Pl otif ‘ —
J AG Degeneracy
[kealsimal]

Sense 72 . U -41.6

| 5" Seq Ho | | Header | E| | Find | | Find Hext | EE |dg|]u.n. || =] | Anti-sense | 89 . . 416

Product 25 . U -

ATGRCTRRAC GRERRGRACT TTTCACTGGER GITETCCCAR TTCTTGITGR
EGATETTARTE GECRCARATT TTCTETCRGT GEACAGEGTE RRGETGERTEC
LRRCTTRCCC TTRRATTTAT TTGCACTACT GEARRACTAC CTETTCCATS
ETCACTACTT TETTCAATEC TTTICCCGETT ATCCEEATCE Y Sense |Fuund | |Fuund | [

CATERCTTTT AR GFETTIATGIAC ARGERRCGECRC

Hairpin i False Most Stable Hairpin:
Priming i AG=-24 [kealsimed] (3 Hairpin)
AE—AE—E—AAAIIIZ-AE-IA 5"

AGARCTTTTCA 3'
LTLETEE |Fuund | | None | « |

ARRCRTEROE TTGERAGETE
TC

2
£y
ARTCCTATCG AGTTRRRRAGE ARRERREATE GRRRCATTCT

[ e TATALCTE TETZ TACATCACCSS CACARCALACE
LlUi=ml=lals Aablalasllil Alalsali=le alaliali-l Lal-Alaa0l.0

ATCRRRECTR RCTTCRRRRD CECCRCRLC RTTGRARCRATE GATCCETITICR

= SI¥BCT B




A 5 Search, 3

Primer Premier

HEANSROR B

Prlmer
Search |E§Resuhs

Edn
firners:

Direct Select:

Primer Premier

q 5
L

(1

t25

5" ATGRGTRARRGERGRARCRRCTTTTCACTEERACTTCGTCCCARTTCTTETTGRARTTAL

20
L F T

c v

50

v P I L VvV E L

|||||||||||||||||||||||||||||||||||||||||||||||||||||||
30 40

Search For:

s PCR Primers

Length

AG
[kealsimol]

Search Type:

sense 25

-41.6

" Sense Primer

Anti-sense 25

-41.6

" Anti-sense Primer

Product - 25

" Both

Most Stable H

Search Ranges:

" Sequencing Primers

-

Search Criteria

«Search for ¥ “PCR
Primers”

«Search Type &y “Pairs”
*PCR| W) 48 & X 35,

" Hybridization Probes

|
=]

" Compatible with Sense Primer
" Compatible with Anti-sense Primer
+ Pairs

P
2 G0

Primer Length:

False
Priming

Hairpin
AG=-2.4 [ sense Primer:

ACACGAMAT [:::::]
[ I to

AGRRCTTTT

= I T B
oA BNk

(Search Ranges)

« =K (Product Size)
« 5| WK B (Primer Length)

2 Joo 2 2 Jw

Search Mode:

Sense | Found ‘ |Fl]und ‘

Anti-sense Primer:

. | 250 to

| PCR Product Size: o

Anti-sense

|Fuund‘ | None

" Manual

Search Parameters

20

ancm

LIRSt R, BOE SIS M, R “OK” #EATEI Y S




oIS, BaagiRE, R “HE” .

',.2. Primer Premier

Function Help

Prlmer

c:‘:B'Sean::h ‘%Results ‘Q%wrﬁgﬁa i i 717}

Direct Select: t Search Progress

3'TACTCATTTCCTCTITICTTGARRRAGT 57
FEEEEETETEErErr el Search Complete.
5" AT EACTRR A R R A CTT T TCACT FEA T T T CCCARTTCTTETTEAATTRACH
|||||||||||||||||||||||||||||||||||||||||||||||||||||||| Primer Search Results:

1a
E L F T & ¥ ¥ P I L ¥ E L D Remaining'Rejected
Sense: Anti-sense:
Total Posszible G55 2195
[kcalsimol] Tm 92 421

Stri :
Sense 72 : : 41.6 [E] e e ringency
Anti-sense : ! -41.6 Degeneracy : Very High
Product |25 , , _

— 3' End Stability

Hairpin [ False Most Stable Ha GC Clamp
Priming i AG= -24 [k

High

Moderate

Low

Very Low

[AGAGGAAAI;, [E] Redundancy
AGRRCTTITC) | [H] Repeats/Runs

Sense |Fuund | |Fuund |

o o Y

Manual

Anti-sense |Fuund | | None |
1 | | DimerHairpin

= @ Falze Priming Pairs F ;
airs Foun
Optimal Primers 23

Primer Pairs:




5. MM T RER, B, 1K N
1=y

REEHTE DL

b Primer Premier

File Edit v Function Report

Direct Select: t 471

P— b .
SIHUETT 5| A~Protein

A =

5" ATRRACTCACRCRATETATRACERTCACCECACGACRRACRR AR A TECARTCARRCCTARCTTCARRATTCECCACRRCEATTER

5

-———

Most Stable Site:
AG = -16.5 [kcalsimol]. Product = 136

L X

SN



5| ¥IAGIH

- AGEBL T 5| 58k 4s & BRI FEEE, g —E

FEBR o

— —MIFWT, 7EOligo 6.0 IAGIE G HH, FI¥IHIAGIE B 4 5 15 5% i
Ze AR, B um Al [a] 5 AGIEE &, 3 imAGEMAN B, HAZERED
9 (AGH NTE, XBEHRAME) , WAFT IR RS KRN

— HEHZ5|ESERN EEREREEEERE, S inS HIEBRAGHE N &
, AT 5 SEWRFEHIRILES, T3 imAGE 22 DNAZE S B 5 DNA
rifesE, e NARFX—PIK,

[T

R E7/AR i)




6. S|¥IRF

5" GRETTETCCCRATTCTTE 37

CACGGTTAACALCAACTTARTCTACCAC —— = —= = ——
15" GAGTTGTCCCAATTCTTG 3
» & 0|5 GTCTTGTAGTTCCCGTCA 3

PEERAETIY, S,

FEdit—copy—sense primer & il 1E [A]

SIP A, JERE R SO R
RIS A, JE kG B e e

FEdit—copy—Anti sense primer & il [z



Primer Premier5i 5| Y110 T

(_) Primer Fremier
File Edit ¥iew Function Report Graph HWindoew Help
2 Frimer Fremier

-IPrimer: o o ) — s %Ei ﬁ1€—>nCW—>DNA

sequence, S AZR T
Direct Select: ﬁ‘u
ACCFTCCTGAGCCEACCAGFEF 51 b

T
S LT T A GAC T T T o C AR A AR A AR A AT CC T T AT C T T AT CTACCACACACAAGGCTACTTCCCTG E
VAR LY L

S A

7 <Primer —»S>,
iﬁ?z%].: A5 |%

mEEdit Pimers

[‘ C] Pl

- CEE
- I»

Mo=t Stable Hairpin:
ﬂ(; =.29 [kcal =dnvod ] [3° Hairpin




NI IE M 51, & Aanlyze—primer— OKSG Ik ;

o [RIBEATEGIE SR 5] )

rimer: 1 7
R Search| |EBResults B@ o 1
Hmers (2626)
irect Select: = !
5 ACHECHN T Y CEHEEN T EY TEY CON T CY G T Y GO EEH EC N ECHEEH O NACHACHRCHAE 3 -
I I I I I I I [
3" TACAGECT T O T e AL AT T T T T GG T AR T TA T T T TG I TTAT GAGEOEEE TG T TEAT GETEEEERAROEEEC 5 -
IIIIIIIII|IIIIIIIII|IIII|IIII|IIIIIIIII|IIIIIIIII|IIII|IIII|IIIIIIIII|IIII|IIII|II
10 B0 T 2 C @ @ C C2&2OC®eETC2a2G6E2a2E20622TTT
HSZP_TLSS:{DTIZIHZH.{YS}_HHYHPLPU<
g | ACHGECHN T GY GENGEN T Y TEY GO T CY GEN T Y N GEHECN G CH GEN ECNACHACHACHA / 3t
J b I I I I
3 TR T T O A T e A R R A T T G T T T e T A R T T A O T T T T e T T T AT A G ECeEET T TEAT T AR OGS
Rating SeqNo Length Tm GC% AG Activity Degeneracy Ta Opt M 5§ E 2 T L § 5 K ¢ T I E W E N E ¥ § R H N ¥ H P L P
[*C] [kealsimal] [lg/on] [*C] |||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||
10
Sense 100 1 61 0.0 67.2 -113.8 34.5 3.4359Te+010 - T
s
Anti-sense |14 25 25 68.5 56.0 -43.9 .3 1 - AlnI
Product ] - 25 721 56.0 - - - 254
-
Hairpin Dimer Falze Cross No Hairpins Found : —
Priming Dimer Rating |5eq Mo Length |[Tm GC% AG Activity |Degeneracy E(Enz-_.l.-me
[=C] [kealsimol] | [;g/0D] N
sense | None | | None | | Hone | | None | N
100 1 61 0.0 67.2 -113.8 4.5 3.4359Te+010 ;mF'rer'IE
Anti-sense | None | |Fuund | |Fuund | . , —_—
’mrpin Dimer False Hairpins Found / (n]"
Priming e ——
8 . \ / | None | | None | | None | xCan':el
AN H B0 B3 H BB “Pound” U Y 514 7
4 b HElFI

5| W55 F



RT-PCR¥/N

RT-PCR: Reverse Transcription-Polymerase Chain Reaction

¥ KPCR: BRNAKI . BEIRQe:

k3t (RT) FICDNAFIER —
A@!%Lﬁj:ri (PCR) #H ¥ % PCR & super Rnaset T‘Taom
Q:I:/\ QZ l‘lHlJ&&b\A AAAAA
fl; =N ﬁéaNf&}/i\ﬁ?Dﬁﬁ? MRNA-—-cDNA--—PCR "= 1"
ﬁ U\CDNAjj*jEé*‘)i TI: cC!l'A-_—"'—:T[JTTT
DNARAREER R4 —

ik H Y B




SCATSRSEEEPCRIA

® S i E EPCR (real time fluorescence quantitative PCR) & — 7
Vet Al 425 GAE— ) THEYF TR

® 7EPCR/ NAK & HIN N BE S 18 7 DNA B BL 14 1) ¢ e Y 5% S b
WC R MRS, IEIEXPCRIEFE H = A 1 BEAT R %
: BAPCRIERE, 45 G HH N A 55 1E 0 Bk A5 5 't
(B HIRHEAT 0, THEAFRE o 457 2 DNA T BRI LR B

® lty, HRIEEL 2 EPCR(QPCR) 135 97 A HIBALFFE & A )%
T35 N3.95 X 1084 Il/mL.




Ve B BEPCRE A

—MUREPCRY™ S AN 1 = M A I A3 ML 45 5 7E — ik
19> FLEMDEROR, X5 R P8 DU 2 St e &

it

SRS

DNAZRHZ
(SYBR Green 1)

e
N

3
1 .75
AN

DNAFREHZ
(TagManik Y bric FIE s HEERE)



How Real-Time PCR Works?

Strand displacement
Forward o
Amer R i) E!-F:!Epurlrsr
3 Lm'j Q=0uencher

Primer _—s

-31
———— EI"
Reverse

Cleavage

e e e g g —..-—I-

3. FEfdfRE AL e L B I HEEE

SYBR Green | Kit
TagMan Gold RT-PCR kit (PE Applied Biosystems)



gQPCRY 3 Hh £k

PCRIEIAJTUGIS, BARIGE T RN, (HA
FEACES AT AL ) R RS R

PO IR E AV IRER —ME, SREIRE (11T TP
N3~ISMMEA 2 GAE 5 bt 22 B 1015 L i : =

9 1011 1213 14

6171819202 22U

‘ N TSR BRI 25 B W -
PCRIGHILFEH, B RMNE WK IGE 518 - BB FoCHERLCt 40,
B € BRE I BT 48 D A P B - FAME: cHBE<37, RS PAM.

- TJ%E: Ct{E{E37-402]8), EINEESLL,



Real-Time PCR Data

" 50,000,000
Na. 5,000,000
e 500,000
. 50,000
‘w5000

‘."n. e
- 1 r1 !
.. - bl

® 7EPCRIMAK R INATI kG IR, MEPCRRMHIHAT, I M AWIER, SFHK
eE S AR, RN, S PEES, EREPCRIEE —R7efES, MimAH %
65 T B AL SN BN PCRIBERE, B 2445 290t 9 B FE PCRAG M 2 1 A2 4k i 2

® T {EPCRY IGIIFREUN 1, AR CHEAZAE MR K16 +E WA E LI R R, FrbAch
7E B R



WG E B PCRE| V)i EEK -

SV =Y R ANAEIR K, 80~150 bp Hr N & 1&E
SIVIRR KRS, — MR EEAE 60 ELL L

GC& H40-60%:;

3wk /a5 MIGEN AR Z T 2 M G B C, 4
gﬁfﬂéi, jl: \XEG

- 1] 5| ) S TRET B AT L, HARRES.

A

A

l—l |Im|



Primer-BLAST % 11qPCR5| %)

Primer-BLAST N— #5111t T B, KiPrimer5BLAST
& N—, BERe[FIR e G| Wit 5 2 [FER A EE T, A
TR w5 & FIPCR 5

Specialized searches

SmartBLAST

Find proteins highly similar
to your query

H ANCBI BLAST i [f], fidiPrimer—BLAST




RXWFEEEE4L: OPCR template, @Primer Parameters, @Exon/intron selection, @specificity check

Primer-BLAST A tool for finding specific primers

Finding primers specific to your PCR template (using Primer3 and BLAST).

Primers for target on one template | Primers common for a group of sequences

Reset page Save search parameters Retrieve recent results Publication Tips for finding_specific primers

PCR Template
’ L& B} LB |
Enter accession, gi, or FASTA sequence (A refseq record is preferred) & Clear \ Range © Clear

GCTTAACCTAGGCAGCTOCTTGORG T ACCGACTTCAGGCACCOCCAGCTTCCATORCTTGACGGGCGETETETACAAGGOOCGEGA i

ACGTATTCACCGOATCATEGCTGATATOCGATTACTAGCG AT TOCAGCTTCACGGARTOGAGTTRCAGACTCCGATCCOAACTG TG A | , From To
CCGGCTTTATAGATICGCTCCCCCTORCEAGGTGGCTGLTCTCTGTACCAGCCATTTAGCACGTGTGTAGCOCANGGCETANGGSC _ | g Forward primer | | |
CCTGATGATTTGACGTCATCCCCACCTTCC TCAC AR TT TG CACTGOCAGTCTTETTAGAG TTCOCGACT TGACTCGCTROCAACTAA

CAACAGGGGTTOCGCTCOTTAT AGGACTTAACCTGACACCTCACGGCACGAGCTGACGACAACCATOCAGCACCTTGTAMTTOTCT | | REverse primer | |

Aol LR =T R IR N Y ¥ ] 4@ @ #

Primer Parameters

NN NN BN BN BN NN BN BN BN BN BN BN N B B B B N S . .y,

st e ]- BERA BB HOBIT, RARTERBILEA
Use my own reverse primer | v Clear

5'->3' on minus strand_L

LPCRproducts_une_____|_70___|__|£}{)i_|_ I p@f&kdi
# of primers to return > i& @ ,03#’ s‘ @ @

’---------- -----------\

I Min Opt Max Max TM difference

IPrimer melting temperatures |570 | |60 0 | |63 0 | |3 )

m | Y& -r-rr]
L 5 2 B 5 5  f i i B B i R B B B B B B B J 19N

Exon/intron selection A refseq mRNA sequence as PCR template input is required for options in the section -: ﬁ i & ". 2 6 / & @ 3 g
| ' :

| Exon junction span | No preference v | )
ETTUITE (YO T AT F= == == gy oy ety o o o g o P e o e No preference
7 | e N |
Minimal and maximal number of bases that must anneal to exons at the 5' or 3' side of the junction & Primer must span an exon-exon iun{::ti()n @
Intron inclusion [ primer pair must be separated by at least one intron on the corresponding genomic DNA &

Primer may not span an exon-exon junction

Intron length range Min Max

1000 | |1000000




PCRT| 4 0 7 72 £ ik
Primer Pair Specificity Checking Parameters

Specificity check Enable search for primer pairs specific to the intended PCR template @
Search mode | Automatic v

Primer-blast tries to find target-specific primers by placing candidate primers on unique template regions that are not similar to other targets. However, in some cases, primer-blast cannot determine if a database sequence is an
intended target or not, thus the user guidance might be helpful (For example, when your template is a polymorphic form or a partial region of an entry in the search database, or when the database such as the nr contains
redundant entries of your template)

The "Automatic” option will ask for user guidance only when the program does not find sufficient unique template regions while the "User guided” option will always ask for user guidance if your template shows high similarity to any
other database sequences.

----------------------------------------------------\
{Database | Refseq mRNA v 1
|Exc|usion [J Exclude predicted Refseq transcripts (accession with XM, XR prefix) () Exclude uncultured/environmental sample sequences

Organism |Homo sapiens

|
|
1
/

\ Enter an organism name ct fro ( you type.
L & B N BN B B B B B B B _§B B _ B B B | I N N N S NN N B S S .-

Entrez query (optional) |Ad°'¢r°—w B} | | | | a | 'g 'i' vz‘ ﬁ % & % ﬁ' A %ﬁ

Primer specificity stringency

Primer must have at least | 2 v | total mismatches to unintended targets, including

at least mismatches within the last bps at the 3' end.

Ignare targets that have or more mismatches to the primer.

Max target size _-

|A”°W splice variants [ Allow primer to amplify mRNA splice variants (requires refseq mRNA sequence as PCR template input)

‘-----------------------------------------'

LY CnRUAL KR W A%

Get Primers (L] Show results in a new window & Use new graphic view

p Advanced parameters
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¥ Detailed primer reports

Primer pair 1

Sequence (5'->3) Template strand Length Start Stop Tm
Forward primer ® \CTGC Plus

Self complementarity Self 3' complementarity
20 - 77 5 00 2.00

Ul 2.00
Reverse primer £ ACA( GG Minus 20 763 2 7 y

Product length 506

Products on potentially unintended templates

7.1 Bean pod mottle wrus strain K-Hancock1 segment RN/

complete sequence

e primex
Template

equence

product length = 506
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Primer-BLASTIGIE 5| 4745

PLSARS-CoV-24% & #5  FrIgPCR 51 %) A1)

— F: 5°-
— R: 5’-

Primer Parameters
Use my own forward primer
(5'->3" on plus strand)

Use my own reverse primer (5'- CCTTTTTCTACAGTGAAGGATT
>3' on minus strand)

CTAGGTTTCAAACTTTACTTGC

PCR product size
# of primers to return

Primer melting temperatures
(Tm)

Primer Pair Specificity Checking Parameters
Specificity check Enable search for primer pa

Search mode e

Database

Refseq representative genomes
Exclusion

Organism

Entrez query

Primer specificity stringency

Max target amplicon size

Allow splice variants

Note: Parameter values that differ from the default are highlighted in yellow

to the intended

CTAGGTTTCAAACTTTACTTGC-3’
CCTTTTTCTACAGTGAAGGATT-3’

difference

@

mplate e

) ©

b
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Primer-BLAST 5| ¥4

Primer pair 1
Sequence (5'->3") Length Tm GC%  Self complementarity Self 3' complementarity

Forward primer CTAGGTTTCAAACTTTACTTGC 22 53.65 36.36 7.00 2.00
Reverse primer CCTTTTTCTACAGTGAAGGATT 22 54.01 36.36 5.00 1.00

Products on target templates
>NC_045512.2 Severe acute respiratory syndrome coronavirus 2 isolate Wuhan-Hu-1, complete genome

product length = 226
Forward primer 1 CTAGGTTTCAAACTTTACTTGC 22
Template

Reverse primer 1 CCTTTTTCTACAGTGAAGGATT 22
Template

Primer-BLAST LX) & BLIX AN 590 R A0 H Fr & RUE B EC X Cpair) 5 i BH 5
YIRE IR LE s WE AN H AR 5 2 AN e A ST (False Priming), W A]EEH
HHAR SR P=Y), A XA 5 YRR e R 2, M ASgE

|
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o« BB FCGHT A B (SARS-CoV-2) 1) 1% 7t 81 H (nucleocapsid, N) ¥ 41 [ A
KB, M GenBankH 3k EUE FIDNAJFE A, FEi it )7 5 IIZ IR
fMgPCRE| ¥ .

o FNEEF LLUR 510K M SARS-CoV-2 2, i 1t B IX oF 51 4 f) )
Ae ] 7 2
— IEm5% (F) : GACCCCAAAATCAGCGAAAT
— A5 (R) : TCTGGTTACTGCCAGTTGAATCTG
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