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ZP5>! ,lP! ,PPlM! 4lK! MlM! Kl4! PP! /]]>d/]]C!

ZP5A! ,,! MlM! KK! MlM! 44! PP! /]]>d/]]>!

ZP5C! PP! ,PPl,PP! 44! MlM! KK! PP! /]]Cd/]]C!

ZP5D! ,lP! ,PPlM! 4lK! MlM! Kl4! PP! /]]>d/]]C!

ZP5K! ,,! MlM! KK! MlM! 44! PP! /]]>d/]]>!

ZP5L! PP! ,PPl,PP! 44! MlM! KK! PP! /]]Cd/]]C!

ZP5N! ,,! ,PPlM! 4lK! 4lM! 44! Pl4! /]]>d/]>D!

ZP5a! ,,! ,PPl,PP! 44! 4l4! 44! 44! /]>Dd/]>D!

ZP5I! PP! ,PPl,PP! 44! MlM! KK! PP! /]]Cd/]]C!

ZP5>]! PP! ,PPl,PP! 44! MlM! KK! PP! /]]Cd/]]C!

ZP5>>! PP! ,PPl,PP! 44! MlM! KK! PP! /]]Cd/]]C!

ZP5>A! ,lP! ,PPlM! 4lK! MlM! Kl4! PP! /]]>d/]]C!

ZP5>C! ,lP! ,PPlM! 4lK! MlM! Kl4! PP! /]]>d/]]C!

ZP5>D! ,lP! ,PPlM! 4lK! MlM! Kl4! PP! /]]>d/]]C!

ZP5>K! ,lP! ,PPl,PP! 44! 4lM! Kl4! Pl4! /]]Cd/]>D!

ZP5>L! ,lP! ,PPlM! 4lK! MlM! Kl4! PP! /]]>d/]]C!

ZP5>N! PP! ,PPl,PP! 44! MlM! KK! PP! /]]Cd/]]C!

ZP5>a! PP! ,PPl,PP! 44! MlM! KK! PP! /]]Cd/]]C!

ZP5>I! ,lP! ,PPlM! 4lK! MlM! Kl4! PP! /]]>d/]]C!

ZP5A>! ,lP! ,PPlM! 4lK! MlM! Kl4! PP! /]]>d/]]C!

ZP5AA! PP! ,PPl,PP! 44! MlM! KK! PP! /]]Cd/]]C!

ZP5AC! ,lP! ,PPlM! 4lK! MlM! Kl4! PP! /]]>d/]]C!

ZP5AD! ,,! ,PPlM! 4lK! 4lM! 44! Pl4! /]]>d/]>D!

ZP5AK! ,,! ,PPlM! 4lK! 4lM! 44! Pl4! /]]>d/]>D!

ZP5AL! PP! ,PPl,PP! 44! MlM! KK! PP! /]]Cd/]]C!

ZP5AN! PP! ,PPl,PP! 44! MlM! KK! PP! /]]Cd/]]C!

ZP5Aa! ,,! ,PPlM! 4lK! MlM! 44! PP! e!

ZP5AI! PP! ,PPl,PP! 44! MlM! KK! PP! /]]Cd]]C!

ZP5C]! ,,! MlM! KK! MlM! 44! PP! /]]>d/]]>!

ZP5C>! PP! ,PPl,PP! 44! MlM! KK! PP! /]]Cd/]]C!

ZP5CA! PP! ,PPl,PP! 44! MlM! KK! PP! /]]Cd/]]C!
d(/3!?*#-$-*(#!'$!C8-=8!?*/3:*+?8-#:!C'#!#%%(!'+%!+%?*+$%7E!79?B!79?/-='$-*(r!-(#B!-(#%+$-*(E!

!
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*+7%+!$*!$+3!$*!-#*/'$%!$8%!+%=*:&-('($!'//%/%!'(7!$*!&%!'&/%!$*!5%(%+'$%!#%X9%(=%!;+*:!'!

#*/%!;+'5:%($!*;!$8-#!5%(*:-=!+%5-*(E!!

!

!

!



! O@e!

E)7*,!C?D!O,+#*&+!.(2!&3,!&0/'$:!(.!!"#$%!2,:#*)&(20!2,:'($!)$4!,M($!>!/(*01(2/3'+1+!.(2!

ZP5Aa!)$4!&3,'2!2,*)&'=,+?!

X)1/*,! GAD>]6JF! GACaI4#/6FF! G>CDN;JE!

GNLacG

NLI'$+;! HAIEJ;! HNDFJ;! 6**,*,+!

Hc<@Z! ,,! ,PPlM! 4lK! MlM! 44! PP! /]]>d[!

Q'$8%+! P,! ,PPl,PP! 44! MlM! Kl4! PP! /]]Cd[!

]*$8%+! ,,! MlM! KK! MlM! 44! PP! /]]>d/]]>!

J-&/-(5! ,,! ,PPlM! 4lK! MlM! 44! PP! /]]>d[!
,//!*$8%+!?*#-$-*(#!C%+%!(*$!?*/3:*+?8-=E!79?B!79?/-='$-*(r!-(#B!-(#%+$-*(r!^B!(*2%/!'//%/%E!

!

Q*+! $8-#B! A!9#%7!'(! -(!8*9#%!?+*$*=*/! *+-5-('//3!9#%7! ;*+! $8%! -#*/'$-*(!'(7!#%X9%(=-(5!*;!

(*2%/!'//%/%#!*;!$8%!H6,!#3#$%:B!C8*#%!7%$'-/#!'+%!5-2%(!-(!48'?$%+!@E!A(!*+7%+!$*!%(#9+%!

$8'$! #%X9%(=%! ;+*:! '! #-(5/%! <^,! ':?/-=*(! =*9/7! &%! 5%(%+'$%7B! A! ':?/-;-%7! $8%! 5%(%$-=!

+%5-*(! 9#-(5! ?+-:%+#! )AMQ! '(7! )AcM)B! $89#! #?'((-(5! '//! *;! $8%! #9&M+%5-*(#! I#%%! "':#2,!

C?>ALE! J%X9%(=-(5!C'#!7*(%!C-$8! '!7-;;%+%($! #%$!*;! ?+-:%+#B!C8-=8!C%+%!2%+#-*(#!*;! $8%!

?+-:%+#!-(=/97%7!-(!E)7*,!C?A!$8'$!/'=D%7!]OG!$'5#E!H*C%2%+B!$8%!*+-5-('/!)AAAMQ!C-$8*9$!

]OG!$'5!'(7!(*$!$8%!'/$%+('$-2%!?+-:%+!C'#!9#%7!-(!*+7%+!$*!:'R-:-N%!=*2%+'5%E!!

K8%!'('/3#-#!*;!$8%!#%X9%(=-(5!7'$'!'//*C%7!$8%!=*(;-+:'$-*(!*;!$8%!?+%#%(=%!*;!$8%!(%C!

+%=*:&-('($!'//%/%!-(!'!(9:&%+!*;!=/*(%#E!K8%!'//%/%!C'#!$8%(!#8*C(!$*!&%!#-:-/'+!$*!$8%!

?UUOB! &9$! 8'2-(5! $8%! M@GZT! ,PP! 79?/-='$-*(! '(7! '/#*! '! 4! '$! ?*#-$-*(! MOGVfB! '(7! $89#!

7-;;%+-(5!;+*:!'//!*$8%+!?+%2-*9#/3!+%?*+$%7!'//%/%#E!

Q-('//3B!79%!$*!$8%!#9==%##!-(!':?/-;-='$-*(!*;!'!)AM)Ac!;+'5:%($!;*+!=/*(-(5B!A!'/#*!7%=-7%7!

$*! $%#$! -;! $8-#! ':?/-;-='$-*(! =*9/7!&%!?%+;*+:%7!C-$8! $8%! M@GZT!,PP!79?/-='$-*(M#?%=-;-=!

?+-:%+#B! '-:-(5! '$! 7%2%/*?-(5! '(*$8%+! #$+'$%53! $*! #%5+%5'$%! '//%/%#! &3! '//%/%M#?%=-;-=!

':?/-;-='$-*(#! -(! #':?/%#! $8'$! '+%! 8%$%+*N35*9#! ;*+! $8-#! ?*/3:*+?8-#:E! 4*(#%X9%($/3B! A!

#%$!9?!':?/-;-='$-*(#!#-:-/'+!$*!$8%!*(%#!#%$!9?!;*+!$8%!=/*(-(5!?+*$*=*/B!&9$!9#-(5!$8%!)AM

,PPM>dJ!'(7!)AM,PPM^"P!?+-:%+#! -(!=*:&-('$-*(!C-$8!?+-:%+!)AcM)! ;*+!Hc<@ZE!K8%#%!

':?/-;-='$-*(#!C%+%!#9==%##;9/B!'(7!&*$8!':?/-=*(#!C%+%!?9+-;-%7!'(7!#%X9%(=%7!C-$8!$8%!

#':%!#%X9%(=-(5!?+-:%+#!9#%7! ;*+! $8%!=/*(-(5!?+*$*=*/E!K8-#!#$+'$%53!?+*2%7!#9==%##;9/B!

5-2-(5!5**7!'//%/%M#?%=-;-=!#%X9%(=-(5!7'$'!'(7!$89#!?+*2-7-(5!'!/%##!/'&*+-*9#!?+*$*=*/!;*+!

$8%!#%X9%(=-(5!*;!-#*/'$%7!!"#$%!+%59/'$*+3!+%5-*(!'(7!%R*(!O!'//%/%#B!%#?%=-'//3!;*+!(*2%/!

'//%/%#!$8'$!:-58$!?*$%($-'//3!&%!%(=*9($%+%7E!
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"':#2,!C?>A!;*($'$:!(.!!"#$% !+)1/*,!ZP5Aa?!

I,L!)%#9/$#!*;! $8%!':?/-;-='$-*(!*;! $8%!)AM)Ac! ;+'5:%($! I@ET!D&L!9#-(5! $8%!>89#-*(!?*/3:%+'#%!':?/-;-='$-*(!

?+*$*=*/E!<9?/-='$%!':?/-;-='$-*(#!C%+%!#%$!9?!;*+!%'=8!#':?/%!-(!*+7%+!$*!-(=+%'#%!$8%!':*9($!*;!$%:?/'$%!;*+!

;9+$8%+!#$%?#!-(!$8%!=/*(-(5!?+*=%##E!<^,!/'77%+#!I"6L!'+%!"'#36'77%+!A!I@!D&L!I/%;$L!'(7!"'#36'77%+!AA!IW!D&L!

I+-58$L!!I.-*/-(%!6$7EB!6*(7*(!1kLE!I.L!)%#$+-=$-*(!%(N3:%!7-5%#$#!*;!Hc<@Z!?/'#:-7!<^,!=/*(%#!I/'(%#!OM@VLE!

"R$+'=$%7! ?/'#:-7! <^,! C'#! 7-5%#$%7! C-$8! %(N3:%! "=*)A! '#! %R?/'-(%7! -(! 48'?$%+! @E! ,//! =/*(%#! ;*+! Hc<@Z!

-(=*+?*+'$%7! $8%! !"#$%! ;+'5:%($! I@BT@Z! &?B! /-58$%+! &'(7!:'+D%7! &3! '(! '++*CL! -($*! $8%! 2%=$*+! IGBWOT! &?B!

8%'2-%+! &'(7LE! ,! 8%'2-%+! &'(7! IYeEW! D&! -(! /'(%#! OVB! OTB! @UB! @G! '(7! @VL! #%%:#! $*! &%! 9(7-5%#$%7! !"#$%!

;+'5:%($S2%=$*+E! H%'2-%+! ;'-($%+! &'(7#! I/'(%#! OTB! @GB! @VL! =*9/7! &%! #9?%+=*-/%7! ?/'#:-7E! <^,! /'77%+! -#!
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?'-+#! 5-2%(! '! 5%(*$3?%! C-$8! %-58$%%(! (9=/%*$-7%! ?*#-$-*(#r! (9=/%*$-7%! ?*#-$-*(#! '+%!

+%/'$-2%! $*! $8%! :'\*+! $+'(#/'$-*(! #$'+$! #-$%! ISOLE! !"#$%! '//%/%! ?UUO! C'#! 9#%7! '#! $8%!

+%;%+%(=%! '//%/%! #%X9%(=%r! *(/3! (9=/%*$-7%! ?*#-$-*(#! $8'$! '+%! ?*/3:*+?8-=! C%+%! 9#%7E!

49++%($/3!#%2%($%%(!'//%/%#!'+%!9#%7!;*+!-:?9$'$-*(E!

1#%+#! -(?9$! '! (9=/%*$-7%! ;*+! %'=8! ?*#-$-*(! '#! #8*C-(5! %-$8%+! =*(#%(#9#! C-$8! ?UUOB! '(!

'/$%+('$%! &'#%! '==*+7-(5! $*! %R-#$-(5! '//%/%! (9=/%*$-7%! =*($%($! *+! 9#-(5! A1>,4l=9#$*:!

(9=/%*$-7%!=*7%#E!]-##-(5!2'/9%#!'+%!(*$!?%+:-$$%7E!K8%!#=+-?$!C-//!$8%(!-$%+'$%!*2%+!%'=8!

?*#-$-*(! $+'(#/'$-(5! '(3! (9=/%*$-7%! =*7%#! '(7! ?%+;*+:-(5! '! #%'+=8! ;*+! ?*##-&/%! '//%/-=!

=*:&-('$-*(!:'$=8%#! '=+*##! $8%! ;9//! '//%/%! #%X9%(=%E!F8%+%! ?*##-&/%B! 5%(*$3?%#!C-//! &%!

+%#*/2%7!-($*!'!#-(5/%!'//%/%!?'-+B!'(7!?*$%($-'/!':&-59-$-%#!'+%!=*(#-7%+%7!'(7!+%?*+$%7E!

K8-#! $**/!C-//! &%!:'7%! '2'-/'&/%! '#! '!C%&! $**/! '//*C-(5! '//%/-=! -:?9$'$-*(! ;+*:!'! #-(5/%!
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5";#K8.+(+,).+0*#04#)#X')*.+.).+9&#:&)3D.+(&#M/G#40:#.%&#
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ZZ!
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!
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Primer-BLAST Primer-Blast results
NCBI/ Primer-BLAST : results: Job id=JSID_01_95557_130.14.22.10_9001 more...

Input PCR template
NG_013364.1 Homo sapiens transforming growth factor, beta 1 (TGFB1), RefSeqGene on chromosome 19 
Range
1 - 30020
Specificity of primers
Primer pairs are specific to input template as no other targets were found in selected database: Refseq mRNA
(Organism limited to Homo sapiens)
Other reports
Search Summary
Search parameters and other details
Search parameter name Search parameter value
Number of Blast hits analyzed 30054
Entrez query
Min total mismatches 2
Min 3' end mismatches 2
Defined 3' end region length 5
Mismatch threshold to ignore targets 6
Misprimed product size deviation 4000
Max number of Blast target sequences 50000
Blast E value 30000
Blast word size 7
Max candidate primer pairs 1000
Min PCR product size 70
Max PCR product size 1000
Min Primer size 15
Opt Primer size 20
Max Primer size 25
Min Tm 57
Opt Tm 60
Max Tm 63
Max Tm difference 3
Repeat filter AUTO
Low complexity filter Yes
Summary of primer pairs

Detailed primer reports
!"#$%"&'(#"&)

!"#$"%&"'()*+,-*. /"01234"
5463%7 8"%94: !4364 !4;1 /0 <=> !"2?

&;012"0"%436@4A
!"2?'-*
&;012"0"%436@4A

B;6C367
16@0"6 GACTACTACGCCAAGGAGGTCA Plus 22 6186 6207 55.30 54.55 4.00 1.00

D"E"65"
16@0"6 TGCTGTGTGTACTCTGCTTGAAC Minus 23 10507 10485 55.45 47.83 4.00 1.00

F%4"6%32
;2@9; Plus

G6;7$&4
2"%94: 4322

G6;7$&4
/0
G6;7$&4
/0'+
0@%(H8F<H
/0.
IJ;%
K$%&4@;%
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Primer-BLAST Primer-Blast results
NCBI/ Primer-BLAST : results: Job id=JSID_01_65931_130.14.18.128_9001 more...

Input PCR template
NM_000660.4 Homo sapiens transforming growth factor, beta 1 (TGFB1), mRNA 
Range
1 - 2217
Specificity of primers
Primer pairs are specific to input template as no other targets were found in selected database: Refseq mRNA
(Organism limited to Homo sapiens)
Other reports
Search Summary
Search parameters and other details
Search parameter name Search parameter value
Number of Blast hits analyzed 30064
Entrez query
Min total mismatches 2
Min 3' end mismatches 2
Defined 3' end region length 5
Mismatch threshold to ignore targets 6
Misprimed product size deviation 4000
Max number of Blast target sequences 50000
Blast E value 30000
Blast word size 7
Max candidate primer pairs 1000
Min PCR product size 70
Max PCR product size 1000
Min Primer size 15
Opt Primer size 20
Max Primer size 25
Min Tm 57
Opt Tm 60
Max Tm 63
Max Tm difference 3
Repeat filter AUTO
Low complexity filter Yes
Summary of primer pairs

Note: a break in the template graph indicates the exon-exon junction

Detailed primer reports
!"#$%"&'(#"&)

!"#$"%&"'()*+,-*. /"01234"
5463%7 8"%94: !4364 !4;1/0 <=> !"2?

&;012"0"%436@4A
!"2?'-*
&;012"0"%436@4A

B;6C367
16@0"6 GACTACTACGCCAAGGAGGTCA Plus 22 1186 1207 55.30 54.55 4.00 1.00

D"E"65"
16@0"6 TGCTGTGTGTACTCTGCTTGAAC Minus 23 1273 1251 55.45 47.83 4.00 1.00

F%4"6%32
;2@9; Plus

G6;7$&4
2"%94: 88

G6;7$&4
/0
G6;7$&4
/0'+
0@%(H8F<H

/0.
IJ;%
K$%&4@;%
/;432
@%46;%'5@L"
Products on intended target

>NM_000660.4 Homo sapiens transforming growth factor, beta 1 (TGFB1), mRNA
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>32?@24%12AB92%%-%%%%%#$"!$"!$"#""$$##$##!"$%%**
!9B18@79%%%%%%%%--.0%%CCCCCCCCCCCCCCCCCCCCCC%%-*)(

D9E92F9%12AB92%%-%%%%%!#"!#!#!#!$"!"!#"!!#$$"%%*'
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Products on allowed transcript variants

Products on potentially unintended templates

Products on target templates
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