APPENDICES

Appendix 1: List of MiRNA target genes. %\
List of target genes: ‘\

1) Full list of human miRNAs, hsa-miR-891a-3p, hsa-miR-313 Ijthsa-miR-6847-
5p, hsa-miR-1185-1-3p, hsa-miR-1185-2-3p target genesN
https://docs.google.com/spreadsheets/d/1-
9r8nCmbfbllkLq7WKgQ1tmXN Ogﬂghh/edit?gid—95@6#2id=95 110488
6

2) Full list of plant miRNAs, cpa-miR8154, mitr-
miR1858a/b & osa-miR1858b target genes:
https://docs.google.com/spreadsheets/d/1ylm
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https://docs.google.com/spreadsheets/d/1-9r8nCmbfbIlkLq7WKgQ1tmXNOgf2ghh/edit?gid=951104886#gid=951104886
https://docs.google.com/spreadsheets/d/1-9r8nCmbfbIlkLq7WKgQ1tmXNOgf2ghh/edit?gid=951104886#gid=951104886
https://docs.google.com/spreadsheets/d/1-9r8nCmbfbIlkLq7WKgQ1tmXNOgf2ghh/edit?gid=951104886#gid=951104886
https://docs.google.com/spreadsheets/d/1y1mps2-WINzGzqkzX6XyUAXO8FAvrQ1L/edit?gid=463210919#gid=463210919
https://docs.google.com/spreadsheets/d/1y1mps2-WINzGzqkzX6XyUAXO8FAvrQ1L/edit?gid=463210919#gid=463210919

Appendix 2: Upregulated and downregulated microarray genes

LOG FOLD CHANGE

£

LOG FOLD CHANGE

LOA

ANOE
SMAR

ZEBL-AS1

hange of fifty upre

M Log FC ([S48_3131] Vs...

=00 TN =N

—|
N,

r-'

4A7/- cap 2

AEM 2556
SLEL

T

CHDS

ARMHL
WDRTE
LINCOLFEY

RMMTL-ASL

u
is]
o~
(]
o
=
=
ud
=

GENES

ABHDLTA
Ine-C11ofea-1

ADGRDZ

ABCCI
OR51AT

MR P2

LOCIOIG SIGE I——

i

0000 +—LOM \g

FNFERE
LINCOO15E I—
Inc-TMEMT2-1 I
SEPSECS-AS] I
COHLG I—
KIAALZLT —
CCDCEL
JAG2
PAKG I
CUECH-AG] —
eIl G- ——
CHEGE I
REENELI I

%gtéd genes from miR-3131 group of k562-s

\g
\
N
N3

248



T-08TH0T)-dU]|
CTSTOONIT

¢-¢dNN-2Y]
1534134
SEYdO
TSV-O¢dvy

1dOTADQV
vy 9SLAVAVY
19/£986/01001
Z d8VLEDUY]
w 449
O 1949aV
__J113S
08600 2| 01X

3131] Vs [S

i%
S &

=y 43

= wn oL L3

W Log FC ([S48

o mn <« n

IFRIVHD aTO4 9017

n o

-3.5

dTld
FIVETH2U
AN
LEHITD
Z-HTTHT-2|

T2 -HER IAnvd
DLYEENS

ZEZrS0S00TI0N
CATHS

21104

THYd

Ty

WLE LN

ElFirdNZ
QLA Uy

[=1 W i Wi ] Wi vy W

=] B i
IONYHI 0104 B

ted genes from miR-3131 group of k562-s

a

249



(’}Y"
™

M Log FC ([S48_1858] Vs [S48_Normal])

8
7
6
5
4
3
2
1
0

IONVHI @104 501

GENES

B Log FC ([548_185

L
T-ETZ34N-3U)
I 7R TOOMN

I T-TE]TAu
I O GEDLL

VN< I S0HOAN
e [0/ U0
N/

\K I B0

L e
L ,\\rmz T-IPECHHNY-3U|
9% d
z HOOHd
= a— v 82I01
2 ¥ 2010
1130

Z-T483-3u)
0¥ 52307
0500T301
L0120
&
Ve

75

CEEVIIO
{122

L
di
- =
.| HH
| £OM
I

FONYHI 0104 201

250



251

Hm<mwwm

v\

f“) THA4

\\ TS -1 AHIA
by

P
o
O
e
L
[
o
)
o
=
en
] f— % m
—— — IV
— = %)
—
—— = — 1
— =) = m
I
——— m
I
I m
—— - o
I W 1 &=
I
—— 00 = %
I LN o =
I 00 L ]
I —— 1_ = an
] 00 o
I
] —
I O g
I — hred w
] o0 4
I o ™
1 =
| m
1
]
I —
]
]
]
] TS -Z1LHINEN \
HIHE3L
O N = 1IN N 1 O N < 0 TILdvaD
y ! ;! i y ! % HEIOHTH <
<@ i o it 5 BryANT %
IONVHDI @104 501 LhH

v i " ™
i i
h

JTNYHI O104 B &0

[t}
D5
1.5

i
4.5

fol



M Log FC ([R48_3131] Vs [R48 Normal])

5.00

4.00

w

[T)

=

<3.00

(&)

o

]

@2.00

0]

o)

-

1.00

0.00
RPN IR PN P AR SR SO N Sl AR A o Q
IR SIS SRSV AR ORN OISR AP IR RO AR S SRPNCINIS

¥ & > 9 & O Y VN R CE
AN o & FEH ('0@(,% &g o AN F K R
< 9 ¥ .0 %

W Log FC([R4E_3131] Vs [A48 Narmal])

L]
=]
=1

4.0
w
" 3.00
=
<L
I
)
O
g
(=]
T
Ez:-:
G o % il dae — % el o o o e s PR T T
,_ﬂ.—v.‘qgﬂc-:l—jmh_:?ﬁ'g --'\-‘:rnsa-'.i‘za:m:,—ﬁ-f_—'u .F-_,r_S_-_El_.z
E 2= = = et = g L = el e vl N Bl T - B T = = 1 e B o W
=" o2z EE E Eg ; G2 = g TR EELYUR FEAIREEp m=dE =g
. B == SEa \o=aAnm Rl = = *E L] =
H 3 sJiE9E ) “adik OB FE £ -
(&) [« =] = rd
= e — = =
- ol L ¥
=
GEMES

Log fold change of fifty upregﬁla‘[—ed genes from miR-3131 group of k562-r

252



M Log FC ([R48_3131] Vs [R48 _Normal])

o o <

IONVHD 41704 501

[Te]
'

BTSN

LELE et
LISV

TEET I
T

ZNALY

ESVH
SZRELESOTIO
EPTTOONN

15
£
el €]

LESINS
LNV

FHNIN

RS H

ZHINY
T4 0n 23|
ETELZETOTICN
1O-2305
LEDELEROTI00
T-EHT WAL
WELT I
TEW-LEEIN
E200D
CTEEEALZE-TTdH |
Zdld |
e |
THININL

GENES

Log fold change of fifty downregulated genes from miR-3131 group of k562-r

253



M Log FC ([R48_1858] Vs [R48_Normal])

[\o]

wn < o™ (o] —

IONVHI d104 501

o

TSV-ELVON
€193
VOBTIAVL
9453\
S6HOTTD
€-1dSNA-dy|
C1ENXLY-OU]
98/4NZ
119911
1dSdS
THHIIA
CNHD
LXdcd
010dd
9¢T2d20
TOND
ETIOND
OTLN

el
THO1SVD
TELIANG
0T12XD
TANIY3S
1aysayv
7-127195-0y]
CcdlN
64Sd4NL
SdINg
OHZYTEYIN
PSLAVAY
NSIS
VEY10d
vdall
§T4020
€J419
1499v5
S8T2d20
VIl

a1
T-T4XO4-dy]|
€120

[431

SvOo
¥900T0 ¢I 201X
5120
ANTX1L
LIAME413
JNJD

S43INVYdd
|oqwAsauan

GENES

I

ReB-Marmal

m Log FC[[R48_1858] Vs |

2

= Ll

FONYHI 0104 200

LS ELWENN
ER3
WOET i
pERIL]
SEHCTTD
E-TdSN 03|
Z-TENML -3
SHEANT
T2
TH%dS

L HHMN
EHHZ
£WHEA
THOHd
SET33
LENN
ETOND
DTN

TEN
THDLSYD
TELINNG
DT
TaANIdH3S
o0y
IO B2
TaW
E45HANL
SdiNg

OH T IEH N
ES LIMvav
N8
TEMOY
WHE

5 THOED
bl L1}
THEEYE:
SHIHIZ2
Lyl

fL1
T-TAH0H-2)
E133

ZEN

S

G ity |
51332
ANTHIL

L a4
INIT

G4 3N Hd
LA SRR

ES

GEM

Log fold change of fifty. upregulatéd.genes from miR-1858a/b group of k562-r

254



M Log FC ([R48_1858] Vs [R48_Normal])

97¥TOINIT

T435dVd

TN193

VSIS

av1Tvad3
8

JIANY

M 41091

999/¢6T0TI0

€22d9I

£520d20

Xddd

10V

YHNOI

Xdn

¢d304

VITdVOHYV

T-

£20¢/£€S0TD01
¢dyvd
10-ZX0S
XN
TSV-COHd
CdOSvL
4LTCINVA
TMdCH
ILVNVS
T-1AI49-d2U|
€/4SC0ONIN
C-COAAd-oY]|
TSV-LEEINZ
Td1d95
Tddldv3dd

£-T°S°CC4LTE-TTdY-dU|

VZLTAYA
¢dd

a40y

Al

CSV-L1S
joquAsSauan

GEN

o — [o\] o

3IONVHI d104 501

m Log FC([R4B_1858] Vs [

o

S TOONIT
T432dvd
LN
WS

AT rdd
BFLTOONIT
T-bE¥I AN

NV\ PEHOOTS
EOT033
CEBLGLN

4

ZUOSVL
HOLE
THEEH
IRV
T1amM 53]
ELSZDONIT
fara i LY ]
TSV-LEESNE
Ll Ld®l 3
Tddldw3dd
LV ETEALEE-TTd-2]
WELL
Z2d1d

THOH

w

ESv-LLS
LA SRUED

o

-

o o

FONYHI 070 9

“Q’
e
o]

GEMES

—,

L

255



Appendix 3: Primer design for microarray gene validation

Primer design

IL6
PRIMER PICKING RESULTS FOR

Template masking selected

Using library: homo sapiens with failure rate:

No mispriming library specified
Using l-based sequence positions

Yv
N
e

0.1

any thM hairpin

OLIGO start len tm gcs

seq

LEFT PRIMER 190 20 60.32  60.00 00% 0.00 0.00
CACAGACAGCCACTCACCTC J

RIGHT PRIMER 314 20 59.33  50.00 00 .00 0.00
GCCTCTTTGCTGCTTTCACA Q\d
SEQUENCE SIZE: 1127 ® ‘z.
INCLUDED REGION SIZE: 1127 N

PRODUCT SIZE: 125,
TARGETS (start len

PAIR ANY TH COMPL:

1 ATTCTGCCCTCGAGCCCACCGGGAACG

121

181 GCCGCCCCACACAGACA

SOOOS>5>5>>>

241

*kk kK Kk kK

301 AGCAGCAAAG

<<<<<<<i?<ii!
GGATGCT&QEéé CTGGA

>

361
¢

421

GAGK:CT
GCTATGAACTCCTTCTCCACAAGCW;

CTGGTGTTGCCTGCTGCCTTC C%:CAG
@
9 <Qr
ACCTC CG&‘I‘WGACAAACAAATTCGGTAC
>> * Kk Kk kK
N
ATCCTCGACGGCATCTCAGCCCTGA!

A@A@AACAAGAGTAACAT GTGTGAA
<LLLLKL

CCgQBACCTTCCAAAGATGGCTGAAAAAGAT

TCCAGTTG

AG@CTTGCCTGGTGAAAATCATCACTGGTCTT

TT@AGG ATACCT GA:S CTCCAGAACAGATTTGAGAGTAGTGAGGAACAA

481 "GCC AGCTGTGCAGATGAC@-A.AAAGTCCTGATCCAGTTCCTGCAGAAAAAGGCAAAG

~£i)

4 TCTAGATGCAATAACCACCCCTGACCCAACCACAAATGCCAGCCTGCTGACGAAGCTG

0 1 CAGGCACAGAACCAGTGGCTGCAGGACATGACAACTCATCTCATTCTGCGCAGCTTTAAG

661 GAGTTCCTGCAGTCCAGCCTGAGGGCTCTTCGGCAAATGTAGCATGGGCACCTCAGATTG
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https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_start
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_len
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_tm
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_gc
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_any
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_three
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_hairpin
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_seq
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_start
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_len

S

721

781

841

901

961

1021

1081

KEYS
* ok ok k kk target

>>>>>> left primer
<<<<<< right primer

ADDITIONAL OLIGOS

start len

(in order of precedence):

ATGTATAAATGGTTTTTATACCAATAAATGGCATTT

1 LEFT PRIMER
TTCCAAAGATGTAGCCGCCC
RIGHT PRIMER 3
AGTGCCTCTTTGCTGCTTTC
PRODUCT SIZE: 150,

168 20

0

2 LEFT PRIMER

GACAGCCACTCACCTCTTCA
RIGHT PRIMER

CCAGTGCCTCTTTGCTGCT
PRODUCT SIZE: 126,

3 LEFT PRIMER
CCACACAGACAGCCACTCAC
RIGHT PRIMER

PRODUCT SIZE:

4 21 X
TCAGGTTGTTTTCTGCC&
4 :

G
196
33

P AN ;TH COMPL 0.0
18 f vjf .
&

60

60.8

H C

17 2 59.%
PAIR ANY_TH CO! :
194 20\51

60.

0

0.00
0.00}
5

55.

00

N

TTGTTGTTAATGGGCATTCCTTCTTCTGGTCAGAAACCTGTCCACTGGGCACAGAACTTA
TGTTGTTCTCTATGGAGAACTAAAAGTATGAGCGTTAGGACACTATTTTAATTATTTT

ATTTATTAATATTTAAATATGTGAAGCTGAGTTAATTTATGTAAGTCATAT Tg%TT
TAAGAAGTACCACTTGAAACATTTTATGTATTAGTTTTGAAATAATAA TGGCT
ATGCAGTTTGAATATCCTTTGTTTCAGAGCCAGATCATTTCTTGG&E&!@!TAGGCTTAC

CTCAAATAAATGGCTAACTTATACATATTTTTAAAGAAATA T; TG”'AT TTATATA

TC \d¢

N
4 LEFT PRIMER 31?9.6 iyg 0.00 0.00  0.00
CAGCCACTCACCT 2 %
RIGHT PRI 21 59.25U .62 0.00 0.00 0.00
GGTTCAGGTT CTGCCA \
PRODUC, %42,:? R ANY T cogg 0.00, PAIR 3' TH COMPL: 0.47
' X
IDT nalyzer LC}"
™ Forward Reverse
in AG (kcal.mole-1) 1.29 0.34
dimer AG (kcal.mole-1) -3.14 -3.14

tero-dimer AG (kcal.mole-

)]

-6.69
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https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_start
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_len
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_tm
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_gc
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_any
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_three
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_hairpin
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_seq

70
5 Unified SL {1908) .
60
org1 (2]
50
Wero =
40
5
% ovso ]
to30
Y wtcomcin | Sananmon 7]
. -
c 60 65 70 75 80 85 90 95 100
E Temperature (°C)
T¢
U
g ‘Sequence >> GC Content = 47%, Length = 125bp
o1
b

L] | N\
CBI BLAST- PASSED s
Ay

CSF1
PRIMER PICKING RESULTS FOR

Template masking selected
Using library: homo_ sapiens with f

No mispriming library specified
Using l-based sequence positio

OLIGO start len \ th hairpin
seq

LEFT PRIMER 202 18 1 0.00 0.00
CTGCCCTCCCACGACATG

RIGHT PRIMER 276 20 .74

TCCTCGGTGATACTCCTGCT 4
SEQUENCE SIZE: 3994 ‘\\~.
INCLUDED REGION SIZE: 4 S
PRODUCT SIZE: 75, ‘EIR ANY TH COMPL: OIOQ::f;IR 3' TH COMPL: 0.00
1 GAGGCTCGGC%:iis GTGAA%\ GdgaéﬁﬂTCCTCTCGGCGCCAGAGCCGCTCT
61 CCGCATCCCAGGACAG QCCTélCGGGGCGCCCACTCCGCAGCAGCCAGCG
# ' c—)
121 AGCE:ECG CGAGCGAGG Gézq&%pGCGCCCGGCCGGGACCCAGCTGCCCGTATGAC

181 %GGGCGCC CGtGCG ;;CCTCCCACGACATGGCTGGGCTCCCTGCTGTTGTT

SOOOOEEE55555>5>>

GGTCTGTCTCCTGGCGAszbGAGTATCACCGAGGAGGTGTCGGAGTACTGTAGCCACAT

0.00 0.00

<L L L L L L L L L L L L L Lk
0 1 GATTGGGAGTGGACACCTGCAGTCTCTGCAGCGGCTGATTGACAGTCAGATGGAGACCTC

361 GTGCCAAATTACATTTGAGTTTGTAGACCAGGAACAGTTGAAAGATCCAGTGTGCTACCT

421 TAAGAAGGCATTTCTCCTGGTACAAGACATAATGGAGGACACCATGCGCTTCAGAGATAA
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https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_start
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_len
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_tm
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_gc
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_any
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_three
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_hairpin
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_seq

481 CACCCCCAATGCCATCGCCATTGTGCAGCTGCAGGAACTCTCTTTGAGGCTGAAGAGV

541 CTTCACCAAGGAT TATGAAGAGCATGACAAGGCCTGCGTCCGAACTTTCTATGZ%\

601 TCTCCAGTTGCTGGAGAAGGTCAAGAATGTCTTTAATGAAACAAAGAATCTCCTTGACAA

661 GGACTGGAATATTTTCAGCAAGAACTGCAACAACAGCTT TGCTGA%:AGCCAAGA

721 TGTGGTGACCAAGCCTGATTGCAACTGCCTGTACCCCAAA CA!ECTAGCAGTGACCC

781 GGCCTCTGTCTCCCCTCATCAGCCCCTCGCCCCCTCCA CCCT TWTGAC

841 CTGGGAGGACTCTGAGGGMCTGAGGGCAGCTCC@CTGGT AG CJC@A

901 CACAGTGGATCCAGGCAGTGCCAAGCAGCGGCW—\ M GCCAG@‘ETTGA

961 GCCGCCAGAGACCCCAGTTGTCMC@AT
1021 CTCTGTCGGGGCCTTCAACCCC@ATGG G \QQ’T T@GCAATGGGCACTAA
€
1081 TTGGGTCCCAGAAGAAGC AGGCCAGTGAGATT TACCCCAAGGGACAGA

1141 GCTTTCCCCCTCCAGGTGGG GCA GCA@GAGCCCGCCAGACCCAGCAA
'S

1201 CTTCCTCTCAGCATCTICTCC C’f CP&E} AAAGGGCCAACAGCCGGCAGATGT

1261 AACTGGT&TTG K@GGCC{@;GAGGCCCACTGGCCAGGACTGGAATCA
N T Dl £
1321 CACCEE AAGACAGA TJCA{C} CCCTGCTCAGAGACCCCCCGGAGCCAGGCTC

1381 % ATCT%A ﬁCG$CAGGGCCTCAGCAACCCCTCCACCCTCTCTGCTCA
§ACAGCTTTCCAGAAGBOACTCCTCGGGCAGCGTGCTGCCCCTTGGGGAGCTGGAGGG

N

01 CAGGAGGAGCACCAGGGATCGGAGGAGCCCCGCAGAGCCAGAAGGAGGACCAGCAAGTGA

CAC%AGCCTCGCCC

>
()

1561 AGGGGCAGCCAGGCCCCTGCCCCGTTTTAACTCCGTTCCTTTGACTGACACAGGCCATGA

1621 GAGGCAGTCCGAGGGATCCTTCAGCCCGCAGCTCCAGGAGTCTGTCTTCCACCTGCTGGT

259



1681 GCCCAGTGTCATCCTGGTCTTGCTGGCCGTCGGAGGCCTCTTGTTCTACAGGTGGAG
1741 GCGGAGCCATCAAGAGCCTCAGAGAGCGGATTCTCCCTTGGAGCAACCAGAGG

1801 CCTGACTCAGGATGACAGACAGGTGGAACTGCCAGTGTAGAGGGAATTC T@GACG
1861 CACAGAACAGTCTCTCCGTGGGAGGAGACAT TATGGGGCGTCCAC%{:CTCCCTG
1921 GCCATCCTCCTGGAATGTGGTCTGCCCTCCACCAGAGCTC GCWAGGACTGGACC

1981 AGAGCAGCCAGGCTGGGGCCCCTCTGTCTCAACCCGCA CTTG CWAGAG
@

2041 GCCAGAGGATGCTCCCCATGCTGCCACTATTTAT AGCCCTGGAGG CJA@C

£ X

2101 TTGAGGAAGGCTGGTGAGCCCGGCTCAGGACC TTCC TW CTGCA@‘FCCTC

2161l TCACTCCCTTCCATGCCGGAACCCAGG\% cC TGTGQTTGTGGGAAA

2221 GCAGGGTGGACGCTGAGGAGTG@ACCCT&\Q* GCCTGGTGCCAAG
% [y

A

()]

2281 GTATCCCAGCCTGGACAG CTGTCTCCAGAGAG GCCTGAAGTTCGTGGG

2341 GCGGGACAGCGTCGGCTTCC? TGT@CCTGAGAGACGGGAAGAGGA
'S

2401 GGCCTCTGGACCTGCTGGTCT Clé

2461 AAGTGCCC&TGGT CA GCA(@;GAGGCCAGCCCTGCCCTCAGGACCTGC
\ : O
2521 CTGAEE AGTGATGC G GGQG}E;RTCAAGCACTGGCCTCTGCCCCTCCTCCTTCC

2581 GCCAéA gFCC@GCCAAGCAGAGGCTCCCCTCATGAAGGAAGCCAT
1

&y
N
2&ACTGTGAACACTGTA@GCCTGCTGAACAGCCTGCCCCCGTCCATCCATGAGCCAG
701 CATCCGTCCGTCCTCCACTCTCCAGCCTCTCCCCAGCCTCCTGCACTGAGCTGGCCTCAC
07 61 CAGTCGACTGAGGGAGCCCCTCAGCCCTGACCTTCTCCTGACCTGGCCTTTGACTCCCCG
2821 GAGTGGAGTGGGGTGGGAGAACCTCCTGGGCCGCCAGCCAGAGCCGGTCTTTAGGCTGTG
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2881 TTGTTCGCCCAGGTTTCTGCATCTTGCACTTTGACATTCCCAAGAGGGAAGGGACTA
2941 GGAGAGAGCAAGGGAGGGGAGGGCACAGACAGAGAGGCTACAGGGCGAGCTCTGAC
3001 GATGGGCCTTTGAAATATAGGTATGCACCTGAGGTTGGGGGAGGGTCTGCACTCCCAAAC
3061 CCCAGCGCAGTGTCCTTTCCCTGCTGCCGACAGGMCCTGGGGCT%{: TATCCCT
3121 GTCAGGAGCCCTGGACTGGGCTGCATCTCAGCCCCACCTG TG‘WCAGCTCCCATC

3181 CACTTCTCACCCTTCTTTCCTCCTGACCTTGGTCAGCA TGACGT C CACC

' NS
3241 CACCCCCTCTACCATCACCTCTAACCAGGCAAG@GGAG C A“G@

Y-

3301 CAGGCCTCAGCTTCCAATGCCTGGAGGGCCTC TTTGTG A CTGTG@GTGGC

3361 TCTGAGGCCTAGGCAACGAGCGACAGG MGT 10 GGTT‘ETTTGTGCTGC

3421 TGTGTGCCTCCTCTCCTGCCGC(%GTCC A C GCCCTACCTGGCC

3481 GCTGGGCCCCGTGACTTT CCCAGG G{‘GA CGGCTGGCCCCACCTT

3541 CCCTGTCCTGATGCCG TAG GAA AGT TTGCATATGGGGCTTAGCCT
l

3601 TCTAGTCACAGCCTCT ATT GZD% CATATTTTTAAATGGAAGAAAAAT

3661 AAAAAGG CCCCT CTAC‘\ CATATAATATTTTAAAGGTCAAAAA

3721 AGC CC TGCA CT(} TTGAGCACTTGGTGGCATCAGAGCAGGAGGA

3781 % AGCC& @TG CCCAGGCTACCTGCTCAGGAACCCCTTCTGTTCTC

3\ ;QAGAAGTCAAGAGAGGAM‘TGGCTCACGCACTGTGAGATTTTGTTTTTATACTTGGAA

% 01 GTGGTGAATTATTTTATATAAAGTCATTTAAATATCTATTTAAAAGATAGGAAGCTGCTT
Q

961 ATATATTTAATAATAAAAGAAGTGCACAAGCTGC

KEYS (in order of precedence):
>>>>>> left primer
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<<<<<< right primer

IDT OligoAnalyzer gy
Forward Reverse
Hairpin AG (kcal.mole-1) 0.61 0.43
Self-dimer AG (kcal.mole-1) -5.38 -3.61
Hetero-dimer AG (kcal.mole- -5.19 il
D
& Chrome File Edit View History Profiles Tab Window Help ® D 7 sexmr @asc ThuiAug 9:31P T
© 0@ Monbor x| B Home X | @f Tane x | @ Prime x | £ Rever x | outp x | wrOigo x | & NCBI x | W uMen x @ wer x V
> C @ A NotSecure h. php

oF /dT
NN @
8 & 8
g 2

8 3

° 5

z

-

0 ot ol
60 65 70 75 80 85 %0 95 100
Temperature (°C) Yv
Sequence >> GC Content = 62%, Length = 75bp V T\IC L A AS SED

TNF \

PRIMER PICKING RESULTS FOR % \
Template masking selected @
Using library: homo sapien ith fadilure a%e:@l
No mispriming library sp%

Using l-based sequence i

OLIGO
LEFT PRIMER

t
d
n

o N
a 3' th hairpin seq
. 3 0 0.00 0.00

0.00 0.00

RIGHT PRIMER

GCTTGAGGGTTTGCTACAACA
PRODUCT SIZE& IR AV\,V_ PAIR 3' TH COMPL: 0.00
1 AGCAGA TC CA ACCAGCTAAGAGGGAGAGAAGCAACTAC
¢
CCC

GCACTGAAAGCATGATCCGGGACGTGGAGCTGGCCGAGGAGGCGCTCCCCAAGAAGACA

0; 1 GGGGGGCCCCAGGGCTCCAGGCGGTGCTTGTTCCTCAGCCTCTTCTCCTTCCTGATCGTG

301 GCAGGCGCCACCACGCTCTTCTGCCTGCTGCACTTTGGAGTGATCGGCCCCCAGAGGGAA
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361 GAGTTCCCCAGGGACCTCTCTCTAATCAGCCCTCTGGCCCAGGCAGTCAGATCATCTTCT
SESO5S5O555O555555555>>

421 CGAACCCCGAGTGACAAGCCTGTAGCCCATGTTGTAGCAAACCCTCAAGCTGAGGGGC
>> <L L L L L L L L L L L L L Lk

481 CTCCAGTGGCTGAACCGCCGGGCCAATGCCCTCCTGGCCAATGGCGTGGAGCSC%AT

541 AACCAGCTGGTGGTGCCATCAGAGGGCCTGTACCTCATCTACTCCCAGVTTCAAG
601 GGCCAAGGCTGCCCCTCCACCCATGTGCTCCTCACCCACACCATCAGVATCGCCGTC

661 TCCTACCAGACCAAGGTCAACCTCCTCTCTGCCATCAAGAG T;CCA AGGGAGACC

721 CCAGAGGGGGCTGAGGCCAAGCCCTGGTATGAGCCCATCTA GGGAGGG TI:CRQ.
é\ | &

781 CTGGAGAAGGGTGACCGACTCAGCGCTGAGATC GGCCCGACTATCTCGAC Q@GCC
N
841 GAGTCTGGGCAGGTCTACTTTGGGATCATIGCC TGAG GAAC AACCTT

901 CCCAAACGCCTCCCCTGCCCCAATwQTACCCCC
961 CTTCTGGCTCAAAAAGAGAAT %TTA MC

CéGC TTAGAACTTTAAG
() )

“« Q-

1021 CAACAAGACCACCACTT TGGGATRCAGEAATG GCCTGCACAGTGAAGTG
N

1081 CTGGCAACCA @ CAAACT @TCACTGGGGCCTACAGCTTTG

CT ﬁTqCA
1141 ATCCCTGACA%—}AATC'T \GKQ AGGG§ CCTTTGGTTCTGGCCAGAATGCTGCAG

1201 GACTTG%A CTCA TTC@ACAAGTGGACCTTAGGCCTTCCTCTCTCCA
@

1261 GA AGAC TCCP GAGA K AGCCCAGCCCTCCCCATGGAGCCAGCTCCCTC
1321 &TGTTTGC CTTGTG{I‘/;ATTTATTATTTATTTATTATTTATTTATTTACAGATG

TGTATTTATTTGGGAGACCGGGGTATCCTGGGGGACCCAATGTAGGAGCTGCCTTGGC

0 1 TCAGACATGTTTTCCGTGAAAACGGAGCTGAACAATAGGCTGTTCCCATGTAGCCCCCTG

1501 GCCTCTGTGCCTTCTTTTGATTATGTTTTTTAAAATATTTATCTGATTAAGTTGTCTAAA
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1561 CAATGCTGATTTGGTGACCAACTGTCACTCATTGCTGAGCCTCTGCTCCCCAGGGGAGTT

1621 GTGTCTGTAATCGCCCTACTATTCAGTGGCGAGAAATAAAGTTTGCTTAGAAAAGAAA;z

KEYS (in order of precedence): ‘-~'
>>>>>> left primer :

<<<<<< right primer

ADDITIONAL OLIGOS
start len tm gc% any th 3' th hairpin
1 LEFT PRIMER 398 20 58.87 55.00 0

0.00 0.00
CCCAGGCAGTCAGATCATCT

RIGHT PRIMER 545 21 59.25 52.38 0.00 0.00
TGGTTATCTCTCAGCTCCACG
PRODUCT SIZE: 148, PAIR ANY TH COMPL: 0.00, PAIR 3' TH L: 00 '

IDT OligoAnalyzer
Forward
Hairpin AG (kcal.mole-1) 0.69 - S Yo
Self-dimer AG (kcal.mole-1) 465 I 9, N
Hetero-dimer AG (kcal.mole- 5.0 ,
D
~°.I

-dF /dT

- o o o w w
30 o =) o =1 o S &
@
o
~
o
~
a
3
S
-]
]
©
o
©
a
=4

NCBI BLAST-PA@
MAP4K1 \ ¢ 7
PRIMER PIC ESU S F

d

Template m ing selec

Using %y: homo jo) ns?;ih failure rate: O.
ed

1
No mispriming library specid
Usi ased sequence p Z;?ﬁons
OLIGO start 1 tm gc%s any th 3' th hairpin
s
RIMER 365 20 60.18 55.00 0.00 0.00 0.00
CAAGTGACAGGCTCCCT
IGHT PRIMER 512 20 59.74 55.00 0.00 0.00 0.00
CCTCCCCAGCATCATTG
QUENCE SIZE: 2729

INCLUDED REGION SIZE: 2729

PRODUCT SIZE: 148, PAIR ANY TH COMPL: 0.00, PAIR 3' TH COMPL: 0.00
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61

121

181

241

301

361

421

481

541

901

9

N

AGTTGAGCCCTGAGGCCCTGCTGGCCCCTGGGCGCAGGCCCAGCTCAGGCCCCCAGGGAT

GGACGTCGTGGACCCTGACATTTTCAATAGAGACCCCCGGGACCAC TATGACCTG&Z
GGGGA

GCGGCTGGGTGGCGGCACGTATGGGGAAGTCTTTAAGGCTCGAGACAAGG@:;;!

CCTGGTGGCACTGAAGATGGTGAAGATGGAGCCTGATGATGATGTCTCCACCCTTCAGAA

GGAAATCCTCATATTGAAAACTTGCCGGCACGCCAACATCGTG%ATGGGAGT TA

TCTCTGGTTGCAGAAACTCTGGATCTGCATGGAATTC G GGWAGGA
@
CATCTACCAAGTGACAGGCTCCCTGTCAGAGCTCCA! TAGCTATGTCTGCC GG@
SESOS55555555555>5>> *
GCTCCAGGGACTGGCCTATTTGCACTCACAG G ACAC‘G A TCA{G?EAGC

TAACATCCTCATCAATGATGCTGGGGAEWTTGG GAC TGGC@CGGCCCA

< LLL L L L L L L L L L LKL «
CCCQTGGATGGCTCC

GGAAGTGGCAGCTGTGGCCCT ;AG%TACAA AGC T@GTGACATCTGGTCCCT

“ %

GGGCATCACGGCCATCGAMCCT CCACC\'&TCTTTGATGTGCACCCTCT
g [ :

CAGAGTTCTCTT% CCAA'g G

/;

GATTGGGGCTACACTGGCCAGACGCCT TTT ATTG?

TG AC CTCCCCGACTGAAGGAAAAAGG

CAAATGGT&NCTTCI:AC TTCAT(Q GTCACTCTGACTAAGAGTCCCAAGAA

ACGAC% CACCAAG #CA@‘%'KTCAACTGGTATCCCAGCCTGGGCTGAATCG

ATCCEGGATCTT TT@ACTGAAGAATCCCGGGAAAGGACCCTCCATTGG

4

CATTGAGGATGAGGA@GAGCTACCCCCTGCTATCCCTCGGCGGATCAGATCCAC

CCACCGCTCCAGCTCTCTGGGGATCCCAGATGCAGACTGCTGTCGGCGGCACATGGAGTT

Q 81 CAGGAAGCTCCGAGGAATGGAGACCAGACCCCCAGCCAACACCGCTCGCCTACAGCCTCC

1141

TCGAGACCTCAGGAGCAGCAGCCCCAGGAAGCAACTGTCAGAGTCGTCTGACGATGACTA
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1201 TGACGACGTGGACATCCCCACCCCTGCAGAGGACACACCTCCTCCACTTCCCCCCAAGCC
1261 CAAGTTCCGTTCTCCATCAGACGAGGGTCCTGGGAGCATGGGGGATGATGGGCAG%

1321 CCCGGGGGTGCTGGTCCGGTGTGCCAGTGGGCCCCCACCAAACAGCCCCC?ATG:;;!CC

1381 TCCCCCATCCACCAGCAGCCCCCACCTCACCGCCCATTCAGAACCCTCA:!EETGGAACCC

1441 ACCCTCCCGGGAGCTTGACAAGCCCCCACTTCTGCCCCCCAAG GATGAAGAG
1501 AAAGGGATGTGCCCTTCTCGTAAAGTTGTTCAATGGC C CG@GCAC

@
1561 GGCCGCCTGGACACATCCCTCCACCAAGGACCAGCA GCTCCTGGGGG G?GGP@X.'

1621 CATCTTCATCCTGAACCGGAATGACCAGGAG G GGAA‘T T TTCCTY&CCG

ol

1681 GACTACGTGGGTGTACTCCATCAACAAEEWATGT%CTC AGG ACCCCCCA

1741 CCTGTATTCTCATAGCATCCTTGGCCT GAACGG GACCQGCAGGAAACCC

1801 CATCGCTCACAT TAGCCCCCA;;?ig AC I?‘.TJGCAAG GAAC‘%IGGTTTCCACCAAGAT

q4 &
1861 CCAGGACACCAAAGGCTGCCGGECG GCGG&GTGCGAGCTCTGGGGGCCC

g e
1921 GTTCCTGTGCGG GAGAC'g CCG ﬁTC TTCAGTGGTACCAGCCCATGAA

1981 CAAATTCCKNCCGGI:AGG cTGTT@AcTGCCGACGCCTCTGTCCGTGTTCGC

2041 GCTGC(AGaEEGC AC%?JGCﬁGgLJCGCTGTGTGCATCGGCGTGAGCCCCGGGCG

2101 G AAGTCGGTGCTCTTC CGGTGCGCTTTGGCGCGCTCTCTTGCTGGCTGGG
21 GATGAGCACCGAGC @GGACCCGTGCAGGTGACCCAGGTAGAGGAAGATATGGT

N

GATGGTGTTGATGGATGGCTCTGTGAAGCTGGTGACCCCGGAGGGGTCCCCAGTCCGGGG

0 81 ACTTCGCACACCTGAGATCCCCATGACCGAAGCGGTGGAGGCCGTGGCTATGGTTGGAGG

2341 TCAGCTTCAGGCCTTCTGGAAGCATGGAGTGCAGGTGTGGGCTCTAGGCTCGGATCAGCT

266



2401

2461

2521

2581

2641

2701

KEYS

ADDITIONAL OLIGOS

1 LEFT PRIMER 360 22 59.717

ACATCTACCAAGTGACAGGCTC

RIGHT PRIMER 480 20 60.39
GCTCCCTTGATGTCCCTGTG

PRODUCT SIZE: 121, PAIR ANY TH COMPL: 0.0
2 LEFT PRIMER 249 1 .

TCATATTGAAAACTTGCCGGCA
RIGHT PRIMER 383

GGGAGCCTGTCACTTGGTAG
PRODUCT SIZE: 135,

3 LEFT PRIMER 355

CCAGGACATCTACCAAGTGACA
RIGHT PRIMER

TGTGAGTGCAAATAGGCCAGT
PRODUCT SIZE: 96, PAIR Al

4 LEFT PRIMER X 2
RIGHT PRIMER 1

AGAAACTCTGGATCTGC

GAGCCTGTCACTTG M
PRODUCT SIZE: AT

(in order of precedence):
>>>>>> left primer
<<<<<< right primer

w- mer AG (kcal.mole- |
1)

GCTACAGGAGCTGAGAGACCCTACCCTCACTTTCCGTCTIGCTTGGCTCCCCCAGGCTGGA

GTGCAGTGGCACGATCTCGCCTCACTGCAACCTCCTCCTCCCAGGTTCAAGCAAT%EZ

TGCCTCAGCCTCCCGAGTAGCTGGGAT TACAGGCCTGTAGTGGTGGAGAC%A TG

GATGATCCTACTGCTCCCAGCAACCTCTACATCCAGGAATGAGTCCCTA:!QEGGGTGTCA

GGAACTAGTCCTTGCACCCCCTCCCCCATAGACACACTAGTGG ATGTCCTCAT

CTCCCAATAAACATGACTTTAGCCTCTGC '
\J.

start len tm

o

Reverse

0.77

-3.53

267


https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_start
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_len
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_tm
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_gc
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_any
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_three
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_hairpin
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_seq

& Chrome File Edit View History Bookmarks Profiles Tab Window Help

® 0@ M orwox7)-¢ x | B Homosapier: x | @ Primer3oute x | ef Transcript£ X | 9 ReversaCom X | OuiputWind: X | 1 Oligo Analyz X

< € (@ A NotSecure |

uMelt Quartz Aous | Publcaton| Defintions | Cantact Us

Themedynaics Unlfed SLOISE) v
38

Free Mg

200

DMSO g

-dF /dT

10 Resolution Modum- 050°C v

80 65 70 75 80 85 20 9% 100
Temperature (°C)

Sequence >> GC Content = 52%, Length = 148bp.

NCBI BLAST-PASSED

IL1B
PRIMER PICKING RESULTS FOR

Template masking selected

Using library: homo sapiens with %&

No mispriming library specifie
Using l-based sequence positions
OLIGO start len tm 3
5e9q _<;3>

LEFT PRIMER 639 20 5 10 5.0
CCTGTCCTGCGTGTTGAAAG

RIGHT PRIMER 788 59.8 55
GGGAACTGGGCAGACTCAARA \

SEQUENCE SIZE: 1507 T

INCLUDED REGION SI : 1507 ?

1N

I
PRODUCT SIZE: 150, I :;f'0£73, PAIR 3' TH COMPL: 0.00

TARGETS (start x \ (J
1 ACCAAAC& GGQ@ACAAQ;%CTGCTCTGGGATTCTCTTCAGCCAATC

C ATTP{ ?AATG ATGACTTGTTCTTTGAAGCTGATGGCCCTAAACAG

121
&AAAGTGCTCCTTCCAM&TGGACCTCTGCCCTCTGGATGGCGGCATCCAGCTACGA

ATCTCCGACCACCACTACAGCAAGGGCTTCAGGCAGGCCGCGTCAGTTGTTGTGGCCATG

03 01 GACAAGCTGAGGAAGATGCTGGTTCCCTGCCCACAGACCTTCCAGGAGAATGACCTGAGC

361 ACCTTCTTTCCCTTCATCTTTGAAGAAGAACCTATCTTCTTCGACACATGGGATAACGAG
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421 GCTTATGTGCACGATGCACCTGTACGATCACTGAACTGCACGCTCCGGGACTCACAG
481 AAAAGCTTGGTGATGTCTGGTCCATATGAACTGAAAGCTCTCCACCTCCAGGG
541 ATGGAGCAACAAGTGGTGTTCTCCATGTCCTTTGTACAAGGAGAAGAAAGTAAT!’CAAA

601 ATACCTGTGGCCTTGGGCCTCAAGGAAAAGAATCTGTACCTGTCCTGCGT GAAAGAT
S>>>>>>>> >>>>>>>

661 GATAAGCCCACTCTACAGCTGGAGAGTGTAGATCCC TACGCAAAGAAGAAGATG
*hkkhkkkkkkhkkk kK '
721 GAAAAGCGATTTGTCTTCAACAAGATAGAAATCAATAA CTGG G TGCC
<L <K<

PR

781 CAGTTCCCCAACTGGTACATCAGCACCTCTCAAG CATGCCCGEGTT C@A
<L L L L ’ Y"

841 GGGACCAAAGGCGGCCAGGATATAACTGACTTW‘G N GTCTT@}‘AMGA

901 GAGCTGTACCCAGAGAGTCCTGTGCTG% GAC T TAGGQTGGCAGAAAG

961 GGAACAGAAAGGTTTTTGAGTAC%ATAGC C?TC T‘@Q‘GTCTACACCAATG

0 N

1021 CCCAACTGCCTGCCTTAG TAAGAGGATCTCCT ATCAGCCAGGACAGTC

1081 AGCTCTCTCCTTTCAGTT CAG TTT@AGCCAGGCCTCTCTCACCTC

cc
1141 TCCTACTCACTTAAAGCCCGC T(ﬁ E‘?GCCACATTTGGTTCTAAGAAACCC

1201 TCTGTCAT&CCCA@TGAC{@;CGCTTCCCTATTTATTTATTTATTTGT
N T Dl £
1261 TTGT TATTCATT C;AA{T} TTCAAAGGGGGCAAGAAGTAGCAGTGTCTGT

1321 % CCTAé @ATA@GGAATCAATTCAATTTGGACTGGTGTGCTCTCTT

l% TCAAGTCCTT TAATMGAC TGAAAATATATAAGCTCAGATTATTTAAATGGGAAT
441 ATTTATAAATGAGCAAATATCATACTGTTCAATGGTTCTGAAATAAACTTCACTGAAGAA
1501 AAAAAAA

KEYS (in order of precedence):
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* Kk kK Kk Kk target
>>>>>> left primer

<<<<<< right primer T
ADDITIONAL OLIGOS
start len tm gct _any th 3' th hairpin seq
1 LEFT PRIMER 636 20 59.97 55.00 0.00 0.00 0.00 !

GTACCTGTCCTGCGTGTTGA
RIGHT PRIMER 781 20 59.19 55.00 0.00 0.00 0.00

GGGCAGACTCAAATTCCAGC
PRODUCT SIZE: 146, PAIR ANY TH COMPL: 0.00, PAIR 3'_ TH COMPL: 0.0(Y

2 LEFT PRIMER 632 20 59.47 55.00 0.00 0.00 00
ATCTGTACCTGTCCTGCGTG
00

RIGHT PRIMER 780 22 60.09 50.00 0.00 0.00
GGCAGACTCAAATTCCAGCTTG
PRODUCT SIZE: 149, PAIR ANY TH COMPL: 0.00, PAIR 3' TH PL: 0.00

3 LEFT PRIMER 642 21 58.86 47.62 0.00 0.0 l
GTCCTGCGTGTTGAAAGATGA
RIGHT PRIMER 791 19 60.77 57.89

0.00
TTGGGGAACTGGGCAGACT * Y~
PRODUCT SIZE: 150, PAIR ANY TH COMPL: 3.52, PAIR 3 COMPL: 0.00 l C\
4 LEFT PRIMER 647 22 58.31 45.45 0.00 .0 ‘\

GCGTGTTGAAAGATGATAAGCC

W
4

RIGHT PRIMER 786 22 59.51 50.00 0.0
GAACTGGGCAGACTCAAATTCC

PRODUCT SIZE: 140, PAIR ANY TH COMPL: 0.00, PA 3' TH \~‘;ih\0.00 z
IDT OligoAnalyzer
|

{Reverse
Hairpin AG (kcal.mole-1)

. D () -0.84
Self-dimer AG (kcal.mole-1) . . -3.55
Hetero-dimer AG (kcal.mole- % ! ¥l C
1)

9 Q—’
UMelt QUaMZ o oo s \ AQ/

LAST-PASSED
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MYC
PRIMER PICKING RESULTS FOR

Template masking selected i
Using library: homo sapiens with failure rate: 0.1 ‘~\~.
No mispriming library specified
Using l-based sequence positions
3" ﬂ!:!ii i

OLIGO start len tm gcs any th rpin
seq
LEFT PRIMER 1177 20 59.30 55.00 0.00 0 0.00
TAGTGGAAAACCAGCCTCCC
RIGHT PRIMER 1288 20 60.04 55.00 0.00 0. 0.00
TCCTCCTCGTCGCAGTAGAA V
SEQUENCE SIZE: 4515
INCLUDED REGION SIZE: 4515
PRODUCT SIZE: 112, PAIR ANY TH COMPL: 0.00, 3''TH (!MPL‘ 0.00
TARGETS (start len
@
1 GGAGTTTATTCATAACGCGCTCTCCAAGTATACGTG TGCGTTGCTGGGT AT&

61 ATCATTCTAGGCATCGTTTTCCTCCTTATGC AT% CTA@AAC

121 ATCCCACGCTCTGAACGCGCGCCCATTtNTTCTﬂ"CC ACTC CTGGGACT
181 CTTGATCAAAGCGCGGCCCTTTCCC%TTA% CTEQCCTGGTACGCG

241 CGTGGCGTGGCGGTGGGCGCGL GTTCTCG T’E GGA@AGCTGTTCCGCCTGC
301 GATGATTTATACTCA(LQG@GG TGTC@AGTACTGC TACGGAGGAGC

(
361 AGCAGAGAAAGG% TTTGA’G S(J TGGTAGGCGCGCGTAGTTA

421 ATTCATGC@TTA&CTGT TACA@GAGCTAGAGTGCTCGGCTGCCCGGCT
481 GAGTC cacctrc ?:'CC%CCACCCTCCCCATAAGCGCCCCTCCCGGGTT

541 C CAGA}G CG :G GG@GAAAAAAGATCCTCTCTCGCTAATCTCCGCCCAC
64CCCTTTATAATGCG 6&%TGGACGGCTGAGGACCCCCGAGCTGTGCTGCTCGCGG

CCGCCACCGCCGGGCCCCGGCCGTCCCTGGCTCCCCTCCTGCCTCGAGAAGGGCAGGGCT

07 21 TCTCAGAGGCTTGGCGGGAAAAAGAACGGAGGGAGGGATCGCGCTGAGTATAAAAGCCGG

781 TTTTCGGGGCTTTATCTAACTCGCTGTAGTAATTCCAGCGAGAGGCAGAGGGAGCGAGCG

%4
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841 GGCGGCCGGCTAGGGTGGAAGAGCCGGGCGAGCAGAGCTGCGCTGCGGGCGTCCTGGGAA
901 GGGAGATCCGGAGCGAATAGGGGGCTTCGCCTCTGGCCCAGCCCTCCCGCTGATC&Z
961 GCCAGCGGTCCGCAACCCTTGCCGCATCCACGAAACTTTGCCCATAGCAGW&CG CA

1021 CTTTGCACTGGAACTTACAACACCCGAGCAAGGACGCGACTCTCCCGAC GGGAGGCT

1081 ATTCTGCCCATTTGGGGACACTTCCCCGCCGCTGCCAGGACCC%GAAAGGCTC
>>

1141 TCCTTGCAGCTGCTTAGACGCTGGATTTTTTTCGGGT CCAGCCTCCEGCGA
>>> >S>>>3>>

@
1201 CGATGCCCCTCAACGTTAGCTTCACCAACAGGAACT CCTCGACTACGAC CG(ETQX.'

*khkAkkKkAkhkKk Kk kK !

1261 AGCCGTATTTCTACTGCGACGAGGAGGAGAA TA AGCA&C C CAG{G?EAGC
L L L L L LKL

1321 TGCAGCCCCCGGCGCCCAGCGAGGATAEWGAAAV“CGAG TGCTGCCCACCCCGC

1381 CCCTGTCCCCTAGCCGCCGCTCCGGGC CTCGCCC CGTQGGTCACACCCT

1441 TCTCCCTTCGGGGAGACAACGA GT@ECGGGA TTC@CGGCCGACCAGCTGG
q4 &

1501 AGATGGTGACCGAGCTGCTGGGAGG GAAC{%AGTTTCATCTGCGACCCGG

k-~

Lasy
ATC }CA TGTATGTGGAGCGGCTTCTCGG

CA’$ %
1621 CCGCCGCC&NTCTCl&GAG GCTG%{%CCTACCAGGCTGCGCGCAAAGACAGCG

1681 GCAGC@CC CECG AC‘G%&TCTGCTCCACCTCCAGCTTGTACCTGCAGG
1741 %kCGCCfC GCJC GA@ATCGACCCCTCGGTGGTCTTCCCCTACCCTCTCA

18 GACAGCAGCTCGCCCAK CTGCGCCTCGCAAGACTCCAGCGCCTTCTCTCCGTCCT

% CGGATTCTCTGCTCTCCTCGACGGAGTCCTCCCCGCAGGGCAGCCCCGAGCCCCTGGTGC

09 21 TCCATGAGGAGACACCGCCCACCACCAGCAGCGACTCTGAGGAGGAACAAGAAGATGAGG

1981 AAGAAATCGATGTTGTTTCTGTGGAAAAGAGGCAGGCTCCTGGCAAAAGGTCAGAGTCTG

1561 ACGACGAGACCT
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2041 GATCACCTTCTGCTGGAGGCCACAGCAAACCTCCTCACAGCCCACTGGTCCTCAAGAGGT
2101 GCCACGTCTCCACACATCAGCACAAC TACGCAGCGCCTCCCTCCACTCGGAAGGA%EZ
2161 CTGCTGCCAAGAGGGTCAAGTTGGACAGTGTCAGAGTCCTGAGACAGATC% cC

2221 GAAAATGCACCAGCCCCAGGTCCTCGGACACCGAGGAGAATGTCAAGAG AACACACA

2281 ACGTCTTGGAGCGCCAGAGGAGGAACGAGC TAAAACGGAGCTT%TGCGTGACC

2341 AGATCCCGGAGTTGGAAAACAATGAAAAGGCCCCCAA TATCCTT GCCA
@

2401 CAGCATACATCCTGTCCGTCCAAGCAGAGGAGC TCATTTCTGAAGAGGAC T(@'

2461 TGCGGAAACGACGAGAACAGTTGAAACAC AGC T‘C TCTT&CGT

\

2521 AAGGAAAAGTAAGGAAAACGATTCCTTEEMAAAT%CCTG GCAA CCTATGAA

2581 CTTGTTTCAAATGCATGATCAAAT(%TCA AACC CTGAQTTGAGACTGAA

A

2641 AGATTTAGCCATAATGTAAAC AAWTGGAC TGG AAAAGAACTTTTTTA
‘é “« QU

2701 TGCTTACCATCTTTTTTTM‘TT GTA@AGAATTGTTTTTAAAAAAT

Z: ! @f
2761 TTTAAGATTTAC TCTC’s T ﬁTT TTAAATGTAAATAACTTTAATA

2821 AAACGTTT&&T TACl*CAG TTTCA@C TAGTATATAGTACCTAGTATTATAGG

2881 TACTA@CT TTT?}@!TT&%{TACATTTTGCTTTTTAAAGTTGATTTTTTT
2941 C A%TTTT}G AA@MCTGGCAAATATATCATTGAGCCAAATCTTAAGT

3 OQI'GAATGTTTTGTTTCG@FTCCCCCTCCCAACCACCACCATCCCTGTTTGTTTTCA

TCAATTGCCCCTTCAGAGGGTGGTCTTAAGAAAGGCAAGAGTTTTCCTCTGTTGAAATGG

0 21 GTCTGGGGGCCTTAAGGTCTTTAAGTTCTTGGAGGTTCTAAGATGCTTCCTGGAGACTAT

3181 GATAACAGCCAGAGTTGACAGTTAGAAGGAATGGCAGAAGGCAGGTGAGAAGGTGAGAGG
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3241 TAGGCAAAGGAGATACAAGAGGTCAAAGGTAGCAGTTAAGTACACAAAGAGGCATAAGGA
3301 CTGGGGAGTTGGGAGGAAGGTGAGGAAGAAACTCCTGTTACTTTAGT TAACCAGT%EZ
3361 TCCCCTGCTCACTCCAAACCCAGGAATTCTGCCCAGTTGATGGGGACACG%A CA

3421 GCTTCTGCTGCCTTCACAACCAGGCGCCAGTCCTGTCCATGGGT TATCT:!REAAACCCCA

3481 GAGGATCTCTGGGAGGAATGCTACTATTAACCCTATTTCACAAA TAGAAGAG
3541 CTCAAAGAGGTTATGTAACTTATCTGTAGCCACGCAG C G@TGGA

@
3601 CCCATTCTGTTCAAAACACTTAACCCTTCGCTATCA CTTGGTTCATC G?TC@'

3661 GTGCTGAGATCAAGAAGGTTTAGGACCTAAT G TCAA{T T CAAT\G’ TAAG

3781 AAGGAGATACTGTTGATTTCCCCAMG% GCQGGCACACAAAG

3841 ACTCATCCACATGCCCAAGAT QAT@@GC;%AA&TGGA@BGAGATTTGAACCCAG
q4 &
3901 GCTGTTTACTCCTAACCTNG AGAC{AIGGTAGGAATCAGCTGGCTG

; ! @E
3961 CTTGTGAGTACA! CAGTC'g GTG }TA TTTTAAGTCTCAACATCTAAGC

4021 CTGGTCAG&&TTCCISCTT TTTGT

4081 TGTTT%\TCC TPT }(!AG
4141 G%%CAGA‘GT #c GC@GG
42Q.FTTATTCTTTGTCATGK CATTATTTTAGAAACTACAAACTCTCCTTGCTTCCAT

N

CCTTTTTTACATACTCATGACACATGCTCATCCTGAGTCCTTGAAAAGGTATTTTTGAAC

Q 21 ATGTGTATTAATTATAAGCCTCTGAAAACCTATGGCCCAAACCAGAAATGATGTTGATTA

4381 TATAGGTAAATGAAGGATGCTATTGCTGTTCTAATTACCTCATTGTCTCAGTCTCAAAGT

3721 CTCTATTTGTGTCCCAAGCACTCCTAAEEWATCC%AAC TACA CCCCATG

93

TATTTTGTTTTTATTTTGTTGTTCAT

T,

TCACCATCTTGACTCCTACCTTAGCCATTT

GAAGAAGCCAGTTCAGATCATAAAATAAAACA
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4441 AGGTCTTCAGCTCCCTGTACTTTGGGATTTTAATCTACCACCACCCATAAATCAATAAAT

4501 AATTACTTTCTTTGA

KEYS (in order of precedence): &

* ok kkk Kk target
>>>>>> left primer
<<<<<< right primer

ADDITIONAL OLIGOS

start len tm gc% any th 3' th hair
1 LEFT PRIMER 1149 20 58.63 50.00 0.00 0.00 .0 CTGCTTAGACGCTGGATTT
RIGHT PRIMER 1291 20 60.04 55.00 0.00 0.00 TCTCCTCCTCGTCGCAGTA
PRODUCT SIZE: 143, PAIR ANY TH COMPL: 18.08, PAIR 3'_ TH

3.
2 LEFT PRIMER 1122 20 59.75 55.00 0.00 0.00 CGMAAGGCTCT
RIGHT PRIMER 1263 19 60.51 63.16 12.31 .00 GCTGCACC T@TAVG

PRODUCT SIZE: 142, PAIR ANY TH COMPL: 0.00, PAIR 3' T MPL: 0.00 \

IDT OligoAnalyzer

[—

Hairpin AG (kcal.mole-1)
Self-dimer AG (kcal.mole-1)
Hetero-dimer AG (kcal.mole-

1)

275


https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_start
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_len
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_tm
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_gc
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_any
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_three
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_hairpin
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_seq

PAK1
PRIMER PICKING RESULTS FOR

Template masking selected i
Using library: homo sapiens with failure rate: 0.1 ‘~\~.
No mispriming library specified
Using l-based sequence positions
3" ﬂ!:!ii i

OLIGO start len tm gcs any th
seq

LEFT PRIMER 1248 20 59.96 55.00 0.00 0 0.00
CACCACTCCACCAGATGCTT

RIGHT PRIMER 1354 22 58.15 45.45 0.00 0.
CCACACTCACTATGCTTCGTAA

SEQUENCE SIZE: 3508
INCLUDED REGION SIZE: 3508
PRODUCT SIZE: 107, PAIR ANY TH COMPL: 0.00, 3'_TH (!MPL' 0.00
1 GTACAATAGCGCGGCTGTGGGCGGGGGAGGCTGCCCTCCCGCGGCTGCAG @C%-
| &
61 AGGTGGTGGCTGCACAGTAGACGCCCCCTCACGG CCCCA?Z—\ CT CGC(?CCTC
N

121 GCTCGCCCATCGCGCTTCCCTCACAGGC%CCC CXAGA%&"TCCCCC
181 TTGGACTCTCATTCCCTTTTCCAC%&GCGCTTTC AGC@TCGAGGAACC

241 TGGTCTCCGCATCCAGTTACC %TGCC CI
@

“ &

301 GCCCCTCAGTCCCCCCTT& CCGMCCS&TCCCTCCCGCCCCCCCAT
\

361 CATCCCTTCCCT CAGszCCCCTG CCT G@G@CCGCCACGGGCAGCGCGGCGG

421 cGGCGGCA&&%G@GGTAGEQCGCACACTCGCGCCCTCACTCCCGG
cc

481 CTAGG % ACCGC QGA%%@AGGAGCCGAGAGGAGCTGAGCGAGCGCGG
*Y¢

L

541 AA@GCTGC GGTGGTGAC TCAAATAACGGCCTAGACATTCAAGACAAACCC
601 &CCTCCGATGAGAAPE&ZAGCACTATGATTGGAGCCGGCAGCAAAGATGCTGGA

xCCCTAAACCATGGT TCTAAACCTCTGCCTCCAAACCCAGAGGAGAAGAAAAAGAAGGAC

07 1 CGATTTTACCGATCCATTTTACCTGGAGATAAAACAAATAAAAAGAAAGAGAAAGAGCGG

781 CCAGAGATTTCTCTCCCTTCAGATTTTGAACACACAATTCATGTCGGTTTTGATGCTGTC

.

276


https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_start
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_len
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_tm
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_gc
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_any
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_three
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_hairpin
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_seq

841 ACAGGGGAGTTTACGGGAATGCCAGAGCAGTGGGCCCGCTTGCTTCAGACATCAAATATC

901 AC TAAGTCGGAGCAGAAGAAAAACCCGCAGGCTGTTCTGGATGTGTTGGAGTTTTAC;R

961 TCGAAGAAGACATCCAACAGCCAGAAATACATGAGCTTTACAGATAAGT CAGST@T

1021 TACAATTCTTCTAATGCCTTGAATGTGAAGGCTGTGTCTGAGACTCCTGTZCACCA
1081 GTTTCAGAAGATGAGGATGATGATGATGATGATGC TACCCCACCACCWATTGCTCCA

1141 CGCCCAGAGCACACAAAATCTGTATACACACGGTCTGTGAT C;;CT"'CCTGTCACT

>>>> 7>>>

GT GAT%QGAG
\A 4
1321 ATCTTGGAGAAATTACGAAGCATAGTGA% GATC GA@Q ACACGG
v
CAA

1261 GATGCTTTGACCCGGAATACTGAGAAGCAGAAG GCCT
>SS>>>>>
<L LL L L L L L L L L L LKL

1381 TTTGAGAAGATTGGACAAGGTGCT% CGTGTAC GTGGCCACA

1441 GGACAGGAGGTGGCCATTAAG wTC%\;A C\ GAAAGAGCTGATT
() )
9 <{-
1501 ATTAATGAGATCCTGGTC& GAAAA G CCCWTTGTGAATTACTTGGAC
N

1561 AGTTACCTCGTG AGAEAGCTGT GGT T']‘AT TACTTGGCTGGAGGCTCCTTG

&,

1621 ACAGATGTGG%AGAAAf M GATG CCAAATTGCAGCTGTGTGCCGTGAG

1681 TGTCTG%T TGGA C]CAT T@ACCAGGTCATTCACAGAGACATCAAGAGT
*Y¢
1741 GA@CTGT GGG T GAEKGQ‘TCTGTCAAGCTAACTGACTTTGGATTCTGTGCA
180 1:2-\ CCCCAG GCAGAG@CGGAGCACCATGGTAGGAACCCCATACTGGATGGCA

L")

CAGAGGTTGTGACACGAAAGGCCTATGGGCCCAAGGTTGACATCTGGTCCCTGGGCATC

0 1 ATGGCCATCGAAATGATTGAAGGGGAGCCTCCATACCTCAATGAAAACCCTCTGAGAGCC

1981 TTGTACCTCATTGCCACCAATGGGACCCCAGAACTTCAGAACCCAGAGAAGCTGTCAGCT

1201 CCAACTCGGGACGTGGCTACATCTCCCATTTCACCTACTG chm%i\?
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2041

2101

2161

2221

2281

2341

2401

2461

2521

2581

2641

2701

2761

2821

2881

2941

3001

ATCTTCCGGGACTTTCTGAACCGCTGTCTCGAGATGGATGTGGAGAAGAGAGGTTCAGCT

AAAGAGCTGCTACAGGTGAGAAAACTGAGGTTTCAAGTGTTTAGTAACTTTTCCATGA;z

GCTGCATCAATTCCTGAAGATTGCCAAGCCCCTCTCCAGCCTCACTCCACTG:T%C

AGCTAAGGAGGCAACAAAGAACAATCACTAAAACCACAC TCACCCCAGT GTGCC

AAGCCTTCTGTGAGATAAATGCACATTTCAGAAATTCCAACTCCTGA CTCTTCTCC

TTGCCTTGCTTCTCCCATTTCCTGATCTAGCACTCCTCAAG ;;TC TTGGAAACC

AT A:;EEE‘!&TCEQ~

GTGTGTCCAGCATTGAAGAGAACTGCAACTGAATGACTAAT
AATAAGGAATTTCCTCCCAATTCATGGATATGAG GGTTTATG GGT

TGAGATTTCTTTAGTGCTTGC TG A\ ACCTCATTGTACTT
0 )
q4 <{-
GAAAACTGGAACAGCTT CCATG TTTGAT qﬁﬂGCCAGGGACATGAAGAG
GCTCAGCTTCCT ACC GACTTTGGCT G?TG TGACATGGGAGAACAACCACA
TTTTTCTTTG TGTGCTTf TGTT AGGACCTTGACCCAATAGTGTTCCC
ATGCTG CTTGTGAAA GG GTAGCAGCTTTTGATTCCCTGCATACCCT

c.,

CCCCTATCCTGICC Q\ TTATAACATTGAGAGGTTTTCTAGGGCACATA

%

.

GAGAGCA TGTTGAQ%;ETCGGGGAAAATGGTGACTACTTTTAGAGCAAGGCTG

%y

GCATCAGCACCTGTCCAGCTCTACTTGTGTGATGTTTCAGGAACTCAGCCCCTTTTTCT

1 GCCTAGGATAAGGAGCTGAAAGATTAACTTGGATCTTCTAATGGTCCAAATCTTTTGGTC

3181

ACAATAAAGAGTCTCCAAATTAGAGACTGCATGTTAGTTCTGGATGGATTTGGTGGCCTG
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3241 ACATGATACCCTGCCAGCTGTGAGGGGACCCCGTTTTTAAGATGCATGGCCAAGCTCTCT

3301 GCAAATGGAAATGCTTACACTGGGTGTTGGGGATGTTTGCTACCTCCTGCTATTTTTGR

3361 GTTTTGGTTCTCCCACTATGGTAGGACCCCTGGCCAGCATTGTGGCTTGTCA!C%

3421 CCATTGACTACCTTCTCATGCTCTGAGGTACTACTGCCTCTGCAGCACATCTATTT

Q

74

3481 CTGTCAATAAAAGGAGATGAAAATATTC

KEYS (in order of precedence) : : '

>>>>>> left primer

<<<<<< right primer \d
'Y

IDT OligoAnalyzer Q’ ' —{’)

Forwa " _Reverse/
Hairpin AG (kcal.mole-1) -0.05 NG 1.01Y
Self-dimer AG (kcal.mole-1) -3.14 N [
Hetero-dimer AG (kcal.mole- 3.1
1) (0 &
@ Chrome File Edit View History Profiles Tab Window Help U
4.0. M inbox x | B) Home x | &l Trane x | @ Prime x | 1ov Olige x | fiNcel x | B) Hom X | & Reve .k
‘4 & 5 C {d A NotSecure dna-utah. tz/umJ \&
o , Ca)
. §J‘ [e— oemvaTive Lo Q’
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TERT

Forward primer is at exon 5 & 6, reverse primer at exon 6
PRIMER PICKING RESULTS FOR

Template masking selected ‘~\~.:
failure rate: 0.1 %

Using library: homo_sapiens with
No mispriming library specified
Using l-based sequence positions

OLIGO start len tm gc% any th 3'_th hairpin
seq

LEFT PRIMER 2205 19 59.32  57.89 0.00 0. 0.00
TCAAGGTGGATGTGACGGG Q\3~6

RIGHT PRIMER 2277 20 60.25 55.00 0. 0 0.00
ATGATGCTGGCGATGACCTC

SEQUENCE SIZE: 4039

INCLUDED REGION SIZE: 4039 l

PRODUCT SIZE: 73, PAIR ANY TH COMPL: 0.00, PA '_T M‘.OO
TARGETS (start len

LS
1 CTCTCCTCGCGGCGCGAGTTTCAGGCAGCGCTG TGCTGCGCAC G G&C T

61 GGCCCCGGCCACCCCCGCGATGCCGCGCGCTCCECGCTG &G{ TGC C?CCTGCT

121 GCGCAGCCACTACCGCGAGGTGCTK%CCACG G GG(S(TGGGGCCCCA

181 GGGCTGGCGGCTGGTGCAGCGC(%CCCGGC \N%C @TGGTGGCCCAGTG
N
[} )

241 CCTGGTGTGCGTGCCCTG CACGGELGCCC C‘&C(@CCCTCCTTCCGCCAGGT

N
301 GTCCTGCCTGAAG AGEEEF?EGCC GAG |Gif:r CTGTGCGAGCGCGGCGCGAA
361 GAACGTGCTG%E:ii CT CGQE\ CTGGCé?GGGCCCGCGGGGGCCCCCCCGAGGC
421 CTTCACC\C&GTG c ccTGé&ACACGGTGACCGACGCACTGCGGGGGAG

%

481 CGGQEGT GGGCTGCIG @GTGGGCGACGACGTGCTGGTTCACCTGCTGGC

54 lS%CGCGCTC TG{GCT%TGGCTCCCAGCTGCGCCTACCAGGTGTGCGGGCCGCC

N—ECTGTACCAGCTCGGCGC&CACTCAGGCCCGGCCCCCGCCACACGCTAGTGGACCCCG

Qe 1 AAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGGAGGCCGGGGTCCCCCT

721 GGGCCTGCCAGCCCCGGGTGCGAGGAGGCGCGGGGGCAGTGCCAGCCGAAGTCTGCCGTT

781 GCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCCCGTTGGGCAGGG

280


https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_start
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_len
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_tm
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_gc
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_any
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_three
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_hairpin
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_seq
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_start
https://bioinfo.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_len

841 GTCCTGGGCCCACCCGGGCAGGACGCGTGGACCGAGTGACCGTGGTTTCTGTGTGGTY
901 ACCTGCCAGACCCGCCGAAGAAGCCACCTCTTTGGAGGGTGCGCTCTCTGGCACGC
961 CTCCCACCCATCCGTGGGCCGCCAGCACCACGCGGGCCCCCCATCCACATCGCGE’CACC

1021 ACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCM%{:TCTACTC

1081 CTCAGGCGACAAGGAGCAGCTGCGGCCCTCCTTCCTACTC CT!ETGAGGCCCAGCCT

1141 GACTGGCGCTCGGAGGCTCGTGGAGACCATCTTTCTGG CAGG CWCAGG
@
¥

1201 GACTCCCCGCAGGTTGCCCCGCCTGCCCCAGCGE GBEAAATGEGE CJG@T
1261 GGAGCTGCTTGGGAACCACGCGCAGTGCCCCTWGT CPeCT GACG@%GCCC

1321 GCTGCGAGCTGCGGTCACCCCAGCAGC@TG

AGAAQCCCAGGGC TC

O

1381 TGTGGCGGCCCCCGAGGAGGAG%ﬁACAGAC&% (‘%CAGCTGCTCCGCCA
? [y

1441 GCACAGCAGCCCCTGGCA GCTTCGTGEGGGCC TGCGCCGGCTGGTGCC
1501 CCCAGGCCTCTGGGGC CAC CG CCG@CTCAGGAACACCAAGAAGTT
'S
1561 CATCTCCCTGGGGAAGCATGC Alé C&@GGAGCTGACGTGGAAGATGAGCGT
1621 GCGGGAC 'I&TGG \S@AGCC{W:;GGTTGGCTGTGTTCCGGCCGCAGAGCA
\ : O
1681 CCGT GAGGAGAT G€CC®E;2 TCCTGCACTGGCTGATGAGTGTGTACGTCGT
1741 %‘ECTCA& ﬁ:TT@GTCACGGAGACCACGTTTCZ—\AAAGAACAGGCTCTT

1801 CTACCGGAAGAGTGT?PGGAGCAAGTTGCAAAGCATTGGAATCAGACAGCACTTGAA

% 61 GAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAGCATCGGGAAGCCAGGCC
Q

921 CGCCCTGCTGACGTCCAGACTCCGCTTCATCCCCAAGCCTGACGGGCTGCGGCCGATTGT

1981 GAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGGCCGAGCGTCT
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2041 CACCTCGAGGGTGAAGGCACTGTTCAGCGTGCTCAACTACGAGCGGGCGCGGCGLCC
2101 CCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACAGGGCCTGGCGCACCT

2161 GCTGCGTGTGCGGGCCCAGGACCCGCCGCCTGAGCTGTACTTTGTCAAGGTGGATETGAC

>>>>>v>>>>>
2221 GGGCGCGTACGACACCATCCCCCAGGACAGGCTCACGGAGGTCATCGGCCAGCATCATCAA
>>> KKk <LLLLLLLLKL <<

2281 ACCCCAGAACACGTACTGCGTGCGTCGGTATGCCGTGGTC GAA%CCGCCCATGGGCA

2341 CGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTTGA CCTC WTGCG
@

¥

2401 ACAGTTCGTGGCTCACCTGCAGGAGACCAGCCCG GGGATGCCGTC A”lCCiGQA

2461 GAGCTCCTCCCTGAATGAGGCCAGCAGTGGCCWGA N TACGC@‘ATGTG

2521 CCACCACGCCGTGCGCATCAGGGGC @GT KT

2581 CTCCATCCTCTCCACGCTGCTC ]EiAGCCTG%%G %GAGAACAAGCTGTT
@
2641 TGCGGGGATTCGGCGGGA TCCTGCGTETGGTG ATTTCTTGTTGGTGAC
2701 ACCTCACCTCACCCAC CCTTCC GAC@GTCCGAGGTGTCCCTGAGTA
'S
2761 TGGCTGCGTGGTGAAC GCG% &@CTTCCCTGTAGAAGACGAGGCCCT

2821 GGGTGGCﬂ&TTT AG CCGC@;CGGCCTATTCCCCTGGTGCGGCCTGCT
@

AGGGQTCCCGCAGGG

0 O
2881 GCTG %CGG CCT GJTG@?GCGACTACTCCAGCTATGCCCGGACCTCCAT
% N
2941 % AGTC,{ ﬁ}AA@GGCTTCAAGGCTGGGAGGAACATGCGTCGCAAACT
NV

3 1 TGGGGTCTTGCGGCT&GTGTCACAGCCTGTTTCTGGATTTGCAGGTGAACAGCCT
% CCAGACGGTGTGCACCAACATCTACAAGATCCTCCTGCTGCAGGCGTACAGGTTTCACGC

O

121 ATGTGTGCTGCAGCTCCCATTTCATCAGCAAGTTTGGAAGAACCCCACATTTTTCCTGCG

3181 CGTCATCTCTGACACGGCCTCCCTCTGCTACTCCATCCTGAAAGCCAAGAACGCAGGGAT
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3241 GTCGCTGGGGGCCAAGGGCGCCGCCGGCCCTCTGCCCTCCGAGGCCGTGCAGTGGCTV
3301 CCACCAAGCATTCCTGCTCAAGCTGACTCGACACCGTGTCACCTACGTGCCAC%

3361 GTCACTCAGGACAGCCCAGACGCAGCTGAGTCGGAAGCTCCCGGGGACGACGCTGACTGC

3421 CCTGGAGGCCGCAGCCAACCCGGCACTGCCCTCAGACTTCMGACW{ZACTGATG

3481 GCCACCCGCCCACAGCCAGGCCGAGAGCAGACACCAGCAG CTéEACGCCGGGCTCTA

3541 CGTCCCAGGGAGGGAGGGGCGGCCCACACCCAGGCCCG GCTG GWGCCT

@ Y-

N

3601 GAGTGAGTGTTTGGCCGAGGCCTGCATGTCCGGC GGCTGAGTGTC C”’G@C
TTCAC

3661 TGAGCGAGTGTCCAGCCAAGGGCTGAGTGTCCWC TECQ @'CCCAC
>
3721 AGGCTGGCGCTCGGCTCCACCCCAGGG%YTT
T%TC
o N

3841 CTTTGCCTTCCACCCCCA GTGGAGACCCTGAG ACCCTGGGAGCTCTGG

N A

3901 GAATTTGGAGTGACCATST CTG CAG GGACCCTGCACCTGGATGGG
I

S

GC
3961 GGTCCCTGTGGG%TGG G(£ GCf GAGTAAAATACTGAATATATGAGT

4021 TTTTCAG\@L\A@ &:
\ ¢ { C.%’

KEYS (in o %f precede e;: L}

* k k Kk kK t \

3781 TCCCCACATAGGAATAGTCCAT CAGATTC TCGCCCTGCCCTC

>>>>>> rime é
<<<<<<“giGht priner 4 Y__
ADDIZIONAL OLIGOS (_.}0'
start len\ tm gc% any th 3' th hairpin seq
XPRIMER 2119 19 60.00 63.16 12.70  0.00 0.00
CTGGACGATATC
RIGHT PRIMER 2266 19 59.86  63.16 0.00 0.00 0.00

GA' CCTCCGTGAGCCTG
PRODUCT SIZE: 148, PAIR ANY TH COMPL: 0.00, PAIR 3' TH COMPL: 2.93

LEFT PRIMER 2213 18 61.25 66.67 29.59 24.02 0.00
GATGTGACGGGCGCGTAC

RIGHT PRIMER 2326 20 60.46 60.00 0.00 0.00 0.00
CTTCTGGACCACGGCATACC

PRODUCT SIZE: 114, PAIR ANY TH COMPL: 0.00, PAIR 3' TH COMPL: 0.00
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3 LEFT PRIMER 2129 19 58.56 57 569 0.00 0.00 0.00

GACGATATCCACAGGGCCT

RIGHT PRIMER 2269 18 59.89 66.67 0.00 0.00 0.00
GGCGATGACCTCCGTGAG

PRODUCT SIZE: 141, PAIR ANY TH COMPL: 0.00, PAIR 3' TH COMPL: 0.00 \

4 LEFT PRIMER 2113 19 62.62 68.42 24.79 24.79 0.00

CTCTGTGCTGGGCCTGGAC

RIGHT PRIMER 2260 18 59.42 66.67 0.00 0.00 0.00
CTCCGTGAGCCTGTCCTG

PRODUCT SIZE: 148, PAIR ANY TH COMPL: 0.00, PAIR 3' TH COMPL: 0.0Y
IDT OligoAnalyzer V

Forward | everse
Hairpin AG (kcal.mole-1) 0.82 -0.12
Self-dimer AG (kcal.mole-1) -3.61 3.61
Hetero-dimer AG (kcal.mole- : ' ‘
D
._Y-_

& > C {t A NotSecure | hitps://www.dna-utah.org/umelt/quartzfum.php 3 ' s )
40 N

35

30

25

-dF / dT
o
S

Sequence >> GC Content = 61%, Length = 73bp (

NCBI BLAST-
? g
2 9
&
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TERT
Primer3 Output

PRIMER PICKING RESULTS FOR NM 198253.3 Homo sapiens telomer

Template masking selected
Using library: homo_sapiens with failure rate: 0.1
Using mispriming library humrep and simple.txt

k)

reverse transcriptase (TERT), transcript variant 1, mRNA 1

N

rep seq

Using l-based sequence positions

OLIGO start len tm gc% any th 3' th hw
LEFT PRIMER 2058 20 60.04  55.00 1.33  1.33 0.00
CACTGTTCAGCGTGCTCAAC

RIGHT PRIMER 2148 20 59.97 60.00 1.39 0.00 0. 10.00
CAGGCCCTGTGGATATCGTC '

SEQUENCE SIZE: 4039
INCLUDED REGION SIZE: 4039

PRODUCT SIZE: 91, PAIR ANY TH COMPL: 0.00,
PRODUCT Tm: 90.7012, PRODUCT Tm - min (OLIG

1 CTCTCCTCGCGGCGCGAGTTTCAGGCAGCGCTGCGT

GCTGEGCACGIGGGAAECCCT
N

N W%

61 GGCCCCGGCCACCCCCGCGATGCCGCGCW;GCTWCGA CGTG

CCCTGCT
121 GCGCAGCCACTACCGCGAGGTGCTCN GCCACGTT GCGG@CTGGGGCCCCA
181 GGGCTGGCGGCTGGTGCAGCG c&cie GC UICGé%CGCTGGTGGCCCAGTG
q4 <{-
GCA C

&

241 CCTGGTGTGCGTGCCCTG& GM CG&&%CCCCTCCTTCCGCCAGGT
GTCCTGCCTGAA ;:TGGCC

GAG C"!‘G GGCTGTGCGAGCGCGGCGCGAA

361 GAACGTGCT&M‘CGGCFTC\TGCTG GGGGCCCGCGGGGGCCCCCCCGAGGL

&

421 CTTCAC\G;ACG GCGCA TZ"CCz(gdCAACACGGTGACCGACGCACTGCGGGGGAG

O

481 C %GGG GCTGCTG GC@GCGTGGGCGACGACGTGCTGGTTCACCTGCTGGC

4

Sil siGC GCGCGCTCTTTGTG@GTGGCTCCCAGCTGCGCCTACCAGGTGTGCGGGCCGCC

? CTGTACCAGCTCGGCGCTGCCACTCAGGCCCGGCCCCCGCCACACGCTAGTGGACCCCG

61 AAGGCGTCTGGGATGCGAACGGGCCTGGAACCATAGCGTCAGGGAGGCCGGGGTCCCCCT

721 GGGCCTGCCAGCCCCGGGTGCGAGGAGGCGCGGGGGCAGTGCCAGCCGAAGTCTGCCGTT

285


https://primer3.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_start
https://primer3.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_len
https://primer3.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_tm
https://primer3.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_gc
https://primer3.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_any
https://primer3.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_three
https://primer3.ut.ee/cgi-bin/primer3/primer3/primer3web_help.cgi#p3w_primer_hairpin
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781

841

901

961

1021

1081

1141

1201

1261

1321

1381

1441

1501

1561

1621

1681

1921

GCCCAAGAGGCCCAGGCGTGGCGCTGCCCCTGAGCCGGAGCGGACGCCCGTTGGGCAGGG

GTCCTGGGCCCACCCGGGCAGGACGCGTGGACCGAGTGACCGTGGTTTCTGTGTG%EZ

ACCTGCCAGACCCGCCGAAGAAGCCACCTCTTTGGAGGGTGCGCTCTCTG% CA
CTCCCACCCATCCGTGGGCCGCCAGCACCACGCGGGCCCCCCATCCACA@GCCACC
ACGTCCCTGGGACACGCCTTGTCCCCCGGTGTACGCCGAGACCA@CCTCTACTC
CTCAGGCGACAAGGAGCAGCTGCGGCCCTCCTTCCTA T CT@GCCT

@
GACTGGCGCTCGGAGGCTCGTGGAGACCATCTTTCT TTCCAGGCCCTGGA GC(”@X.'

g

GACTCCCCGCAGGTTGCCCCGCCTGCCCCAG C G(W% G CCCT\G/ TTCT
GGAGCTGCTTGGGAACCACGCGCAGTGEEWGGGGWCTCC CAAG CACTGCCC

&

GCTGCGAGCTGCGGTCACCCCAGCAGC TGT% GGAGQCCCCAGGGCTC

oy

TGTGGCGGCCCCCGAGGAGGA! AGWCCCCG GCCT%YGCAGCTGCTCCGCCA
i

GCACAGCAGCCCCTGGCA&‘AC CGGG{&GCCTGCGCCGGCTGGTGCC

§ ! @5
CCCAGGCCTCTG GGCA D(J;}G&, TCCTCAGGAACACCAAGAAGTT

CATCTCCC&NGCAT';CC CTCTC%GCAGGAGCTGACGTGGAAGATGAGCGT

GCGGG‘CTE TTGGCTG #GA‘%LJAGGGGTTGGCTGTGTTCCGGCCGCAGAGCA

%kCGTG GGAGATC TG@GTTCCTGCACTGGCTGATGAGTGTGTACGTCGT

A

=

1 7@GCTGCTCAGGTCTTT& ATGTCACGGAGACCACGTTTCAAAAGAACAGGCTCTT

N

$

TTTCTACCGGAAGAGTGTCTGGAGCAAGTTGCAAAGCATTGGAATCAGACAGCACTTGAA

GAGGGTGCAGCTGCGGGAGCTGTCGGAAGCAGAGGTCAGGCAGCATCGGGAAGCCAGGCC

CGCCCTGCTGACGTCCAGACTCCGCTTCATCCCCAAGCCTGACGGGCTGCGGCCGATTGT
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1981 GAACATGGACTACGTCGTGGGAGCCAGAACGTTCCGCAGAGAAAAGAGGGCCGAGCGTCT
2041 CACCTCGAGGGTGAAGGCACTGTTCAGCGTGCTCAAC TACGAGCGGGCGCGGCGC%EZ
SESO5E5O5555555555555>

2101 CCTCCTGGGCGCCTCTGTGCTGGGCCTGGACGATATCCACAGGGCCTGGC% GT
<L L LL L L L L L L L L L Lk

2161 GCTGCGTGTGCGGGCCCAGGACCCGCCGCCTGAGCTGTACTTTGTCAAG:!EEGATGTGAC

2221 GGGCGCGTACGACACCATCCCCCAGGACAGGCTCACGGAGGTCAVKGCATCATCAA

!

2281 ACCCCAGAACACGTACTGCGTGCGTCGGTATGCCGTG®GC GCCCATGGGCA

@
2341 CGTCCGCAAGGCCTTCAAGAGCCACGTCTCTACCTT GACCTCCAGC ?CA@.

2401 ACAGTTCGTGGCTCACCTGCAGGAGACCAGC TG GGAT&C T TCAT\C' AGCA

2461 GAGCTCCTCCCTGAATGAGGCCAGCAGEWTTCG%GTC CCTA@TCATGTG

&

2521 CCACCACGCCGTGCGCATCAGGGGCAA TA% CCAGQATCCCGCAGGG

&

2581 CTCCATCCTCTCCACGCTGCT CC?‘STGCTA GCGAC‘%IGGAGAACAAGCTGTT
i

2641 TGCGGGGATTCGGCGGGACG TGGQT TTG@ATGATTTCTTGTTGGTGAC

l
2701 ACCTCACCTCAC mc'g TCC ﬁGG TGGTCCGAGGTGTCCCTGAGTA

2761 TGGCTGCG&NCTTG‘:GG ACAGT(ZQPGAACTTCCCTGTAGAAGACGAGGCCCT

2821 GGGTG%\CTT TGTT GC CCACGGCCTATTCCCCTGGTGCGGCCTGCT
2881 %E;kACCCfG CCJG AG@AGAGCGACTACTCCAGCTATGCCCGGACCTCCAT

2 9AGAGCCAGTCTCACCTTK CGCGGCTTCAAGGCTGGGAGGAACATGCGTCGCAAACT

é CTTTGGGGTCTTGCGGCTGAAGTGTCACAGCCTGTTTCTGGATTTGCAGGTGAACAGCCT

0 61 CCAGACGGTGTGCACCAACATCTACAAGATCCTCCTGCTGCAGGCGTACAGGTTTCACGC

3121 ATGTGTGCTGCAGCTCCCATTTCATCAGCAAGTTTGGAAGAACCCCACATTTTTCCTGCG
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3181 CGTCATCTCTGACACGGCCTCCCTCTGCTACTCCATCCTGAAAGCCAAGAACGCAGGGAT
3241 GTCGCTGGGGGCCAAGGGCGCCGCCGGCCCTCTGCCCTCCGAGGCCGTGCAGTGG&Z
3301 CCACCAAGCATTCCTGCTCAAGCTGACTCGACACCGTGTCACCTACGTGC% GG
3361 GTCACTCAGGACAGCCCAGACGCAGCTGAGTCGGAAGCTCCCGGGGACG@GACTGC
3421 CCTGGAGGCCGCAGCCAACCCGGCACTGCCCTCAGACTTCAAGA! TGGACTGATG
3481 GCCACCCGCCCACAGCCAGGCCGAGAGCAGACACCAG T CA G!CGGG TCTA
Y.
3541 CGTCCCAGGGAGGGAGGGGCGGCCCACACCCAGGCC CCGCTGGGAG TG&
g
3601 GAGTGAGTGTTTGGCCGAGGCCTGCATGTCCE% GCTG‘G T GGCT\G,YEGCC
N
3661 TGAGCGAGTGTCCAGCCMGGGCTGAG%W‘ACA%TGCC TCTT@YT;CCCAC

3721 AGGCTGGCGCTCGGCTCCACCCCAMCT'{CC CAGGQCCGGCTTCCAC

3781 TCCCCACATAGGAATAGTCCA GAWCGCCA’ GTTC@%CCCTCGCCCTGCCCTC

N

3841 CTTTGCCTTCCACCCCCACCABECA CCTG@AGGACCCTGGGAGCTCTGG
g S

3901 GAATTTGGAGTG GTGTGCECTG EAEQ GAGGACCCTGCACCTGGATGGG

3961 GGTCCCTG&\MT TEGCACSACGTGERRT GGGAGTARAATACTGARTATATGAGT

\G 1 O
4021 TTTTC(% T%’ DC-)
KEYS (i okr of.precede ce)é\
>>>>>>%prime{ b 4

<K<Ky right primer Y-

AD ION. LIGOS

start len tm gcs any th 3' th hairpin rep seq
PRIMER 2759 20 59.96 50.00 0.00 0.00 0.00 10.00
GGCTGCGTGGTGAACTT
GHT PRIMER 2851 20 60.11 55.00 30.85 0.00 0.00 11.00
CGGCATCTGAACAAAAG
PRODUCT SIZE: 93, PAIR ANY TH COMPL: 0.00, PAIR 3' TH COMPL: 0.00
ODUCT Tm: 85.8143, PRODUCT Tm - min (OLIGO Tm): 25.8505
2 LEFT PRIMER 2614 20 59.83 55.00 16.62 0.00 0.00 11.00
CTACGGCGACATGGAGAACA
RIGHT PRIMER 2778 20 59.96 50.00 0.00 0.00 0.00 10.00
AAGTTCACCACGCAGCCATA
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PRODUCT SIZE: 165, PAIR ANY TH COMPL: 20.59, PAIR 3' TH COMPL: 14.67
PRODUCT Tm: 88.6776, PRODUCT Tm - min (OLIGO Tm): 28.8502

3 LEFT PRIMER 1599 20 60.11 55.00 0.00 0.00 0.00 11.
AGCTGACGTGGAAGATGAGC
RIGHT PRIMER 1712 20 60.11 60.00 23.57 18.73 0.00 10.

4 LEFT PRIMER 3595 20 59.89 55.00 3.11 0.00 0.00 10.
AGGCCTGAGTGAGTGTTTGG
RIGHT PRIMER 3791 20 59.82 60.00 0.00 0.00 0.00 11.
CTATGTGGGGAGTGGAAGCC
PRODUCT SIZE: 197, PAIR ANY TH COMPL: 0.00, PAIR 3' TH COMPL: 0.00
PRODUCT Tm: 92.0534, PRODUCT Tm - min (OLIGO Tm): 32.2347

00
00
GGAACTTGGCCAGGATCTCC
PRODUCT SIZE: 114, PAIR ANY TH COMPL: 0.00, PAIR 3' TH COMPL: 0.00
PRODUCT Tm: 90.1700, PRODUCT Tm - min (OLIGO Tm): 30.0630
00

IDT OligoAnalyzer T
Forward Reverse
Hairpin AG (kcal.mole-1) 0.37 ' a 0.91
Self-dimer AG (kcal.mole-1) -5.38
Hetero-dimer AG (kcal.mole-
D

Primer from (Y. Zhang et al., 2012)

air 1 h % g

Sequence (5'->3") Le Self com; entarity Self 3' complementarity
Forward primer [ATGCGACAGTTCGTGGCTCA 0 2.43 3.0%‘( 2.00
Reverse primer ATCCCCTGGCACTGGACGTA x 62.82 5.00 2.00

Products on target templates

>NM 001193376.3 Homo sapiens telomerase reverse transeriptase
product length = 176

Forward primer 1
Template 2396

Reverse primer 1 A
Template 25 B

>NM 198253.3 Homo sapiefwrase re anscript variant 1, mRNA

product lengp& 6
Forward pri 1 20
Template % 9 2415
Reverse % 1 20
Templaw 257 2552
IDT OligoAnalyzer
Reverse
in AG (kcal.mole-1) -1.56 0.01
imer AG (kcal.mole-1) -5.19 -6.3
etero-dimer AG (kcal.mole- -5.09
1)

289


https://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=1889586258
https://www.ncbi.nlm.nih.gov/entrez/viewer.fcgi?db=nucleotide&id=1732746298

100
90

80

‘ir-

N

:z O
Al

50

-dF / dT

40
. \g
20 '
10 k\\cf
L
Y-

060 65 70 75 80 85 9 95 10 ' @
Temperature (°C) , Y.
N

ATGCGACAGTTCGTGGCTCACCTG
CGTCGTCATCGAGCAGAGCTCCTC
CGACGTCTTCCTACGCTTCATGT A

GTCCTACGTCCAGTGCCAGGGEéT
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