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The lecture is about to begin....



Summary of the activity of the previous lesson
Overview of the next lessons
Welcome test

RT-PCR for full length cloning or gene expression analysis



|dentification of specific domains

Type-specific Stalk '
sequences Ig-like Spacer EGF-like ! Cytoplasmic tail (CT)
Type | : ll : a :
S1S52 TMc
NDF/HRG/ARIA \ E G‘,_-_C /'§ m*
Tvoe I I9a 19 ’H\ / RS *0102 ed 7
ype LPTRE s &
GGF N R7e N e | //)lm@(*c
"l - N ’lé - P N/ \ b
Type I -~ . common "i*
CRD-NRG i \l ax: to all hS
SMDF £ ) T'Mc-NRGs
CT ™,
Type | [_-LJ[ c f TMC

Representative
Type Il I Ig sp Typelll \ | |I/c10203 - -8 Gﬁzmnls.ms

O 7 1 1SS s

l-a2c 201 — T NIEERES U02324 (rat)
-p4a |..||//\ /\|A Qy{\;(\ Py U02322 (rat)
-pla o \ateteteiy AF 194993 (rat)
lll-02a IT-: gg;s. AF 194439 (rat)
l-p1a HE VSRR RSN AF194438 (rat)

I-p3

HEE N DQ176766.1 (raf)

Only for teaching purposes - not for reproduction or sale



Type-specific Stalk

sequences Ig-ike Spacer EGF-like ' Cytoplasmic tail (CT)
Type | I I ' l b
‘NoFmroaria B 132 /|§ Mo RS
oo \igalgy AN 7T SVus Yeic2c3 /
el DR V74 - B 1S >BENSKc
- W < - Nl
- lé B7 common \ 'b.
Yekownre M gz N (o all W
SMDF L l IT'Mc-NRGs
CT, My
S M
X Z}’PGI . [:;GFC o / e Representative
ypell | Ig sp_Typel \ ||| c1c2c3 b a Genbank locus
N | 22T BN SRR
l-a2c |||/\i~"’1/\m U02324 (rat)
I-p4a B0 W ASSEY\Raaaesy u02322 (rat)
-pla I YZZI NN SESSEN AF 194993 (raf
ll-:2a B R \Boneeey AF104430 (raf)
I-p1a SR AR
n-p3 H N DQ176766.1 (ral)

Only for teaching purposes - not for reproduction or sale



3’ end of the EGF-like domain + 5’ end of the transmembrane domain

805 869

l-a2a AF194439 (ral)
-p1a T YPEERY ERheensy AF194438 (rat)

805 884

Query @8l CCTARRCTTITCCRACATCRRCATCCRCEACTEEEACCRACGCCATCTCATARRETETECEERE T20
fFrreerrerrreerrrr reerrrerreerrrrrreerrrrrrrerrrerrrr rrrrnd
Sbject €€l CCTRARRCTTTCCRCATCGERCATCCRCCACTGEECACCRCGCCATCTCATARLCETECECGERE 720

Query 721 ARGERCRRRACTTITCTCTICTIEAATCECECEECEACTECTTCACCETEAACZEACCTETCRARRS T80

PELErrr ettt bbb ettt
Sbjct 721 ARGERERRRACTTITCTGCTIGCIEAATEEGEEECERGCTECTTCACGEETERAACERCCTETCARRT T80
Query 781 CCOGTCRAGATACTIGTIGCARAGTECO

PEETEET Rt
Sbjct 781 ccsrmmr&crrsrsmsrgc

Range 2: 884 to 2103 Graphics A Previous Match § First Match
Score Expeact Identities Gaps Strand
2254 bits(1220) 0.0 1220/1220{100%) 0/1220(0%) Plus/Plus

Query A AL CTCTRACCR AR CRCEETECTCACRRTTACTZECATCTETATCCCCCTES 5328

PEETLET T ettt et ettt e ettt
Sbjct( 854 ARCCEEAGEARCTCTACCRAGA R GREEETECTCACARTTACTEECATCTICGTATCGCCCTEE 543

Query 9525 TEETCCETCEECATCATETCICTEETCECCTACTECRARRRCCRARCRARCCRCCEECAGRRES S22

LR ettt et el
Sbject  S44 TEETEETCEECATCATETEICTEETCECCTACTGCARRRCCRARCARCCACCEECAGRRES 1003

Query 35385 TTCATEATCEECTTCEECRAEACTCTICEET CACRARCEERAECARCCTEETERRCATACCERE 1048

PRt bt e e e et e e e ettt rrrrnntl
Sbjct 1004 TICATGATCGECITCGECAGREICTITCEEICAGRACECRACCARCCTEEIGARCATRACOEE 1063

Query 104% ATEEECCTCACCACCCRARRCCCECCCECCAGACRARCETECAGCTEETEALTCRARATACETAT 1108



5" and 3’ ends of the EGF-like domain

Type-specific Stalk :
sequences Ig-like Spacer EGF-like ' ICytoplasmic tail (CT?)
| | l—l
Type | a
NDF/HRG/ARIA £ o152 EGE /l L TMc R
Tooe I \ Igalgp ’H T s Yoic2c3 /
e f
2er D VU< —/—/-..-x A XS
- \ ¢ -~ \ /
T 1] - =S Ié ] common \ .’2
CRD-NRG AN I s to all (N
SMDF £ ) T'Mc-NRGs
C T!, ™, N
Type , [U[ C D4 /TMC

Representative
Type Il I Ig sp Typelll \ | |l/c10203 B- .8 QQZDanlsmS

O 7 1 1SS s

l-a2¢ 1201 — RS U02324 (rat)
-p4a 201 VWSS O\SESEES V02322 (rat)
-pla .Il/\ )\éf Pt AF 194993 (rat)
lll-02a HE Y PERER\Raaanay AF194439 (rat)
-p1a HE VSRR RSN AF194438 (rat)
-p3 HIEEE N DQ176766.1 (raf)

Only for teaching purposes - not for reproduction or sale



and 3’ ends of the EGF-like domain

916 1051 1130

| |
uery 11-01e [ V20— ISR SRS AF 194993 (raf
I SRS SRR AF 194439 (1)
| | |

Shjct 11l-:2a

670 805 869

Score

241 bits(130)

Expect
le-66

Identities
134/136(99%)

Strand
Plus/Plus

Gaps
0/136(0%)

TCCACATCGRCATCCACGRCTGGGACCAGCCATCTCATARAGTGCGCGEAGRAGGAGRAAR
Frererer reerrrrrreererrerrrrrerrrrrrr e rerrrrrrrrrrrnl

Sbjc ‘liz.. TCCRACATCRARCATCCACGACTGGEGRCCAGCCATCTCATRARAGTGTGOGGRAGRAGGAGRARE

Query
Skjct
Query

Sbict

576

730

1036

750

ACTTTCTGTGETGRATGGGGECGAGTGCTTCACGETGRAGGRACCTGTCAARCCCGTCRAAGR

Frerrreerrrerr e e e et e e e e e et
ACTTTCTGTGTGAATGGGGGCGAGTGCTTCACGETGAAGGACCTGTCARRCCCGTCAAGR

TACTTGTGCAAGTGCC @
H|||||||||H|||"Hﬂa'

TACTTGTGCRAGTGCC

Range 2: 869 to 2088 Graphics A Previous Match
Score Expect Identities Gaps Strand
2254 bits(1220) 0.0 1220/1220(100%) 0/1220(0%) Plus/Plus

Sbict
Query
Sbict
Query
Skjct
Query

Skjct

863

1150

925

1250

583

1310

1045

AAGCGGRAGGRACTCTACCAGRAGAGGETGCTGACARATTACTGGCATCTGTATCGCCCTEE

Frrrereerereerrrererrerrrrr et et e e e et e el
ALAGCGGAGGAACTCTACCAGRAGAGGGTGCTGACAATTACTGGCATCTGTATCGCCCTGE

TGEETGETCGECATCATGTGTGTGETGEGCCTACTGCALAARCCAAGRAGCAGCGECAGRAGT

II|I||I|III|I||I||I| FEEETE e ettt e e e re e el
TGTGETGGECCTACTGCARARCCAAGRAGCAGCGGCAGRRGT

TTCATGATCGGCTTCGGCAGRAGTCTTCGETCAGRAACGGRAGCARCCTEGETGRAACATAGCOGR

rrrrreerrrerrrr e e e e e et e e e e e e e r el
TTCATGATCGGCTTCGGCAGRAGTCTTCGGTCAGRACGGAGCARCCTGETGARACATAGCGR

ATGGGECCTCRCCACCCARACCCGCCGCCAGRAGRACGTGCAGCTGETGRATCARTACGTAT

rerrreerrrerrrr e e e e et e e e e e et
ATGGGCCTCACCACCCARACCCGOCGCCAGRAGRACGTGCAGCTGGTGAATCARTACGTAT

375

729

1035

789

1185

528

1245

588

1309

1048

1365

1108



Type-specific Stalk

sequences Ig-like Spacer EGF-like ' Cytoplasmic tail (CT)
Type | I l ' l b
Normromaria B 132 A TMc T
\ igylgy AHN ECFc AN (§ SRR
Tooe I a'db o S c1c2 ¢3
er  DEEER V74 - B 1= >EENR¥xc
—~ N 4 -~ Nom——
Type Il ™ S lé i common \ 2
CRD-NRG | = N to all %
SMDF £ ) I'Mc-NRGs
CT, My
Type' EGF pp.41TMe Representative
Typell | Ig sp Type il \ 1f |,/c102c3 h a  Genbanklocus
N | 22T BN SRR
-u2c 21— VRS U02324 (rat)
I-p4a |..||//\ /\|A Qy’\\;\\ ooy U02322 (rat)
-pla o \ateteteiy AF 194993 (rat)
l-o2a I S R AF 19443 (1)
I-p1a I N N SR RSN AF 104436 (ral)
[EE NN DQ176766.1 (raf

Only for teaching purposes - not for reproduction or sale



5" and 3’ end of the EGF-like domain

670 805

| |
Query I-)33 HEE DQ176766.1 (raf)
Sbjct  |.u2¢ |||,-a--*““~-~-~I T]/’\lﬁ U02324 (rat)
502 637

Query TCCACATCARCATCCACGACTGGGACCAGCCATCTCATARAGTGTGCGGAGARGGAGRAR 7259
Lrreeeeeerrrrrrrerrrrrerrrrreerrrrrrrrrrrrrrrrrrrrrr e
Sbijct TCCACATCARCATCCACGACTGGGACCAGCCATCTCATARAGTGTGCGGAGRAAGGAGARR 561
Query 730 ACTTTCTGTGTGAATGGGGGCGAGTGCTTCACGGTGAAGGACCTGTCARAACCCGTCARGE 789
Lrrrrerrerrrrrrrerrrrrrrrrreeeerrrrrreerrrrrrrrrrrreerrrrnrnd
Sbjct 562 ACTTTCTGTGTGRATGGGGGCGAGTGCTTCACGGTGRAAGGACCTGTCARACCCGTCARGE 621

Query 750 TRCTTGETGCRARETGECC

LT rrrrrrnd
sbjct €22 TACTTGTGCARGTGCC



; MRG1 demains.annhyb - AnnHyb 4.946 April 14, 2012

File Edit Olige Sequence Multiple alignment Help
1 - e | Wt - — il |@ B 1 | e " (c) Olivier Fri
Ao @ D 2 2@ @& Q Qe WO ©D
- Oligo Oligo | Oligolist Seaquence | Sequence list | Multi-alignment | Multi-alignment list |
=l Sequence
E----U02324 MRG1 | alphaZc Mame |IU02324 MRG1 | alphal Long name |
| AF194993 NRG1 1 peta1 s
. t .
 AF194439 NRG1 III—aniaEEa Length |1269 Type |DWR checlmumISEES Auth.m| Cmd:; 04/10/2020

- AF194438 NRG1 lll-betala
- DQ176766 NRG1 lll-beta3
- Multiple alignment

Sequence header

Ssquence annotations

MName I init | end | COMIMEnts |
B 1 =3

EGF-like =02 iz T

islpha 635 TOD

51
101
151
201
251
301
351
401
451
501
551
oll
651
TO1
T51
801

851

cactgoctoo
tccaagctag
attcaaatgg
aaaacatcaa
aaagcatccoc
gttaggaaat
agtccatccac
gagtcoctococa
atccacatca
agaaggagaa
gacctgtcaa
tggagcaaga
aagocggagga
atcgoccococtgo
caagaagcag
cagaacogan

gCcCaaagaaqgq

cagattgaaa
tgoctococggtg
ttcaagaatg
gatacagaag
tggoctgactc
gacagtgoct
cggcatgoca
ttagaatctc
acatccacga
aactttctgt
acccgtcaag
tgtactgaga
actctaccag
tggtggtogg
coggCcagaagc
caacctoogto

gaaatgaaga
cgaaaccagc
ggaacgagct
aagoccaggga
tggagagtat
ctgocaacat
gococtogactg
agtttcaaca
etgggaccag
grgaatgggg
atacttgtgcoc
atgtacccat
aagagggLgc
catcatgtgt
ttcatgatog
aacatagcaa

cgagggcgac
gocaggagto
tcocgagtact
gaacocgcaaa
agtcagagct
atgtgcaaag
caccattgtt
agacagccta
gaaggcocgcaa
ccatctcata
gCgagrtgctt
aagtgccaac
gaaagtcoccaa
tgacaattac
gtggtggoct
gottoggoag
atogoggcctca

aJaagaagga

cocgagc
agotgoaggo
cctcactcag
aataaaccag
togaattaac
tgatcagcaa
gagtcaaacg
tgtgrcocotca
acacttcttcoc
aagtgtgogg
cacggtgaag
ctggattcac
acccaagaaa
tggcatctgt
actgcaaaac
agtocttoggt
ccacccaaac

[Oligeo list (0 cligonuclectides)



;‘ MRG1 demains.annhyb - AnnHyb 4.946 April 14, 2012

File Edit Olige Sequence Multiple alignment Help
1 - X |. - — @ | qg} _h Gi? k£§J| k:) t:} {c} Olivier Friar
-0 & 2 e R »>»@ & Q €= © 2
- Oligo Oligo | Oligo list Seguence |Sequencenst|MuﬁkaﬁgnwmntlMuﬁkangnwmntnsﬂ
= Sequence
e 02324 NRGT | alphaZc Mame |U02322 MRG1 | betad: Long name |
2 MRG1 | betada Description

- AF194993 NRG1 |l betala
- AF194439 NRG1 lll-alpha2a
AF194438 MRG lll-betala
DQ176766 NRGT lll-beta3
- Multiple alignment

Length I‘19~B‘9 Typ-EIDHh checbsumlE-IEB Authnrl

Sequence hesdear

Creation
dats

Seguence annotations

51
101
151
201
251
301
351
401
451
501
551
601
651
701
T51
801

851

.tgagc
cocggggatcc
cactgoctoo
tcocCcaagctag
attcaaatgg
aaaacaccasa
aaagcatcoc
gttcaggaaat
agttcatcac
gagtctococa
atcccacatca
agaaggagdgaa
gacctgtcaa

gogaggasaaag
agoccttgtga
gacaattact
tootooocta

gcaaagaagyg
Ccgocgggaagc
cagattgaaa
tgoctooggtg
ttcaagaatg
gatacagaag
tggoctgacto
gacagtgcct
tggocatgoca
ttagaatctoc
acatccacga
aactttctgt
acccgtcaag

gocaagaaaca
aagaatcgaa
ggcatoctgta

cagaggcaag
cogggococogc
gaaatgaaga
cgaaaccagc
ggaacgagct
aagccaggga
tggagagtat
ctgccaacat
gococtocgactg
agtttcaaca
ctgggaccag
gtgaatgggg
atacttgtgc

gagaagccto
agocggaggaa
togoootgot
aagaagcagc

gggaagggca

Ccgagggocgac
gocaggagtoc
tcocgagtact
gaaccgoaaa
agrcagagct
atgtgcaaag
caccattgtt
agacagccta
gaaggogcasa
ccatctcata
gocgagtgctt
aagtg

Mame I iniit I end I Comments I
Wo-= 1 =

EGF-iks B0z 8aT
== 838 &3l

agaagaagga
cogagoccaley
agctgocaggoc
coctcactcag
aataaaccag
tCcgaattaac
tgatcagcaa
gagtcaaacg
tgtgtoctca
acacttctto
aagtgtgcog
cacggtgaag

[,

tagaaagaaa
ctoctaccaga
ggtggtoggo
gogcagaagct

attggatcat
agagggtgct
atcatgtgtg
tcatgatcog

ctocaaaacc

04/,10/2020



-!' MRG1 domains.annhyb - AnnHyb 4.946 April 14, 2012

File Edit tho Sequence

Multiple alignment

Help

O

>

-L__:'ll . L;_J | L:II % [i| Lg ’\c;-b O t@ Q |@d &’ [ﬁ @ | @ @ (c} Olivier Friard 1997-2012

El Sequence
| 102324 NRG1 | alphaZc
--1J02322 NRG1 | betada

AF194993 NRG1 |l betala

- AF194439 NRG1 lll-alpha2a
- AF194438 NRG1 lll-betala
~-DQ176766 NRG1 lll-beta3

- Multiple alignment

Oligo | Oligo list  Sequence | sequence list | Multi-alignment | Multi-alignmentlist |

Mame [AF194993 NRG1 Il bet Long name I

N
Length |2349 T).rp-el[:-N.h che:clcsl.lanSDB A.uth:xl QﬂlﬂéflanDZD
S=quence header
1 513
518 1051

101
151
201
251
301
351
401
451
s01
551
601
651
701
751
501
851
S01
451
1001
1051

1101

I Igci ctgc

agtcagctgo
tactcctcac
caaaaataaa
agcttcgaat
aaagtgatca
tgttgagtca
cctatgtgto
gcaaacactt

aggcoctocaag
tcagattcaa
ccagaaaaca
taacaaagca
gcaagttagg
aacgagttca
ctcagagtoct
cttca

cttgggattg

ctococcagatt
ctagtgctoc
atggttcaag
tcaagataca
tocococtggoty
aaatgacagt
tcactggcat
coccattagaa

aatttatgga

gaaagaaatg
gogtgogaaac
aatgggaacg
gaagaagcca
actctggaga
gococtotgoca
goccagcctog
tctcagttto

aactarl
agcggaggas

aagagcocagg
cagoctoogag
agctgaaccg
gggaagtcag
gtatatgtgo
acatcaccat
actgagacag
aacagaaggc

ctctaccaga




; MRG1 demains.annhyb - AnnHyb 4,946 April 14, 2012

Multiple alignment

File Edit Olige Sequence
1 ~ ] oW =
il \ | l&'ﬁ l,":'.l
..... D'IQD

Lé_l--S_equence

102324 NRG1 | alphaZc

02322 NRG1 | betada

. AF194993 NRG1 Il betala

A7 194439 NRG1 ll-alpha2a)

- AF194438 NRG1 lll-betala
- DQ176766 NRG1 lll-beta3

- Multiple alignment

Help

2 > @& QY O @D

Oligo | Oligolist Sequence | Sequence list| Muti-alignment | Multi-alignment list |

Name |AF194439 MRG1 lll-alf Long name |

DCrescription |

Length (2088 Type |DNZ checksum |3884 Authnr|

Sequence headser

Creation
date

Seqguence annotations

2871072019

Name init end comments
EGF-like domain 7] BOE
.axar zlphs 806 258
Moo= 83
1 attccccagaficatgtctgagigtag ggaggtocctc
51 actcagctgaigtgcagttocclatct gg
101 acatataccaflgacacccacalcaga agococh
151 [sfsy gocctggoeggtfijgcocctgetgtiflgotgtg tgagcg
201 [ede tgtctcaactiicog ctgca C ttctgg
251 [=as cagocctoctgcicto ctggoctg [ gtattt
301 (=g tat e acccaccttgiila i
351 [ lof tga LRl gc
401 e at gCca ctg ta
451 (e = .tac gaccatgctg
501 | g ga coggotgtot
551 i cg ctoccagoctog ga
601 = g g 8 g [+
651 To- actt atccacgact gggaccagcc
701 atctcataaa gtgtgcggag aaggagaaaa ctttctgtgt gaatgggggcoc
751 gagtgcttca cggtgaagga cctgtcaaac cocgtcaagat acttgtgcaa
201 gege gagcaagatg tactgagaat
851 aa goggaggaac tctaccagaa gagogtgctg
901 acaattactg gcatctgtat cgococctgotg gtggtocggoca tcatgtbgtgt
951 ggtggoctac tgcaaaacca agaagcagocg gocagaagott catgatcoggo
1001 ttcocggocagag tottoggtbca gaacggagca acctggtgaa catagocgaat




! MRGT dornains.annhyb - &nnHyb 4,946 April 14, 2012

File Edit Olige Sequence Multiple alignment  Help
" - N s ! " Pt Y Y
1~ = & ) B R @ & Q @»A = P @ © @
----- Oligo Oligo | Oligo list Sequence | Sequence list | Multi-alignment | Multi-alignment list |
= Sequence
- U02324 NRG1 | alpha2c Name [AF194438 NRG1Ill-be Long name |
- U02322 NRG1 | betada Description |
- AF194993 NRG1 Il betala Creation [~ -
- AF194439 NRG1 ll-alpha2a Length |21|:|3 Type |DHA checkSum|5'?EE Basthor o |2as10/2019
e
L. DQ176766 MRG1 lll-beta3
- Multiple alignment
Seguence annotations
MName iniit end comments ~
| B9 508 L
| B 1 )
EGF-iike Ti] 505 hd
1 catgtct ggaggtcctc ~
51 gtg gggcttoocgg
101 gacacccaca
151 gooot gt
201 [+ i
251 oy P -
301 (ol
351 ga Lo
401 at - Pl -
451 = atgoc
501 gcagtaccg gt
551 tactgcacc gct
601 CcCcaagtcags 8
651 [HaFrEladdt. cCcacatcgac atccacgact gggaccagoo
701 atctcataaa gtgcocgcggag aaggagaaaa ctttoctgtgt gaatgggggc
75l gagtgcttca cggtgaagga cctgtcaaac cocgtcaagat acttgtgcaa
s01 grge
851 a gcatcttggg attgaattta tggaagcgga ggaactctac
S01 cagaagaggg tgctgacaat tactggcatc tgtatcgococc tgotggtggt
951 cggcatcatg TLgLgtggtgg cctactgcaa aaccaagaag cagocggcadga
1007 armmrttratora Terrett e carmarrt ettt e et eAacrARaeT  MAMeAaACeT T




Paricipants

=]

8/62=12,9% exercize with ingredients of a reaction
30/62= 48,4% exercize with NaCl

2/62=3,2% primer sense and antisense
20/62=32,3% insert orientation

- - s s & e ks ™ n o @ © A f, @ e
(=) -~ ., a a 5 o 1 % 0 o @ @ a, A, @




Question 3 Correct  Mark3.0cutof30

You have to amplify ALL the following sequence, from the first to the last nuclectide; please design the FORWARD (=5ENSE) primer, 10 base long and the REVERSE (=AMTISENSE)

primer, 10 base long;

5" —-TGCTATCTGCATGCTTAAGGCGCTAGGCTGACCTGAATCGTAGGCTAGCTAGCTAGCTAGCTCAGATAACCT-3
3" -ACGATAGACGTACGAATTCCGCGATCCGACTGGACTTAGCATCCGATCGATCGATCGATCGAGTCTATTGGA-5"

write only nuclectides, not symbeols or numbers.

sense:

antizense:




Question 3 Correct  Mark3.0cutof30

You have to amplify ALL the following sequence, from the first to the last nuclectide; please design the FORWARD (=5ENSE) primer, 10 base long and the REVERSE (=AMTISENSE)

primer, 10 base long;

5" —-TGCTATCTGCATGCTTAAGGCGCTAGGCTGACCTGAATCGTAGGCTAGCTAGCTAGCTAGCTCAGATAACCT-3
3" -ACGATAGACGTACGAATTCCGCGATCCGACTGGACTTAGCATCCGATCGATCGATCGATCGAGTCTATTGGA-5"

write only nuclectides, not symbeols or numbers.

sense: | TGCTATCTGC |«
antisense: | AGGTTATCTG |



PROJECT OVERVIEW

Eco0

Genebank sequence analysis

l

primer design

l

subcloning in
different
RT-PCR expression

l vectors

cloning in the vector pCRII-blunt

l

sequence analysis /
SR
‘ |

|
| | 111
R WA ‘
| | 1 1
I'H\ L
i | |

L ‘ |'1 ALY
bt 4

pCR’-Blunt II-
TOPO®
3.5kb

woond

U fureuei

real time PCR

e protein quantification

AN -\‘-'lh‘[

(3856)

1091

BsiG 1(1389)

Notl202)

Xbal® na1z)
SVAD ori

P P
3

001091
(3850)

SVao ori
P

SVao
(i

Stul
2573)

Balll
03 Mrul 209

pIRESpuro2 e

Col E1 52 kb

ori

IRES

poly A

Xho

(2939) Xbal
(2661)

pUC ori

P CMV
MCS
FLAG
Xba| v
T K e pCMV-Tag 4 Sl
4.3 kb
HA et MCS

1 ori
neo/kan

P bla
P SW40

| pUC ori '



ﬂpll I ®
MCS -
=91-&71
109 |
358,

HSVTK

7c00109|
% pEGFP-N1

- EGFP-C3
47kb BsiG 113, P

kb sv o
Not | 1z poly " MCS
Xbal® naz fn (1328-1413)
ngou on
Aflll s e Miu | e
Dralll 374 Dra 50
Sinl St
2573
MCS
FLAG
® l =
TK oA.- V40 p o pCR -Blunt II- )
P pCMV-Tag 4 § TOPO" g —
4.3 kb =. S
3.5kb
“f1 ori
neo/kan P bla Xhol
‘P SV40

{2939)

Xhol
(2909)

B!l

{13)

pIRESpuro2
5.2kb

Xbal
(2661)

pIRES-EGFP

5.2kb

Nru | 209,



e r MCS
N 531671
1wl /%
[ [usvix
LA S EGFP-N1
A 47kb BsiG |13
‘{1‘ '\l i /S
! Kan
A Neo'

\ SVA0 ori
\ N P
Sva

\ ~ /" am
3 ™ ‘ / 1640
\\j-‘ ﬁ“/\

— Dra lll 197

The internal ribosome entry site (IRES) of the

Apal | r SnaB |
™ il [ Nbel

y BUC
").\(,. on
fc001091 e s o EGFP
PR BsrG | (1%
z*‘r- 47kb SV40
\ \ Kan" W'A 1; MCS
\ \. Neo' f
SV‘Oov
\ ‘ Ml
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Which is the difference among the recombinant proteins
obtained with these three expression vectors?
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RT-PCR amplification
1 - to clone the full length cDNA to express the protein

2 -to verify/quantify the expression of a gene/specific isoform



1 — where do you put primers if you want to amplify & clone the full
length cDNA to express the corresponding full length protein ?

Genomic
DNA

Promoter

[

MRNA

cDNA

ATG
Exon1 | Intronl
1
ATG STOP
| |
1 415

STOP

Exon 2,3... |

2

3

4

poliA

RT (reverse transcriptase)
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1 — where do you put primers if you want to amplify & clone the full
length cDNA to express the corresponding full length protein ?

Promoter c 1A-:-G
genomic DNA_ &>l xon . Intronl
ATG STOP
I I
MRNA 1 p) 415
— —

poliA

STOP
Exon 2,3... |
211 3|4
-

ATG ST|OP
cDNA — | —
1PCR
ATG STOP

1 RT (reverse transcriptase)

PCR product
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2 — where do you put primers if you want to verify & quantify the
expression of a gene?

Promoter ATG STOP

Genomic |_|_—;> Exon1 | Intron1 Exon 2,3... |
DNA | ' 1 [ 3[4

1 RNA polymerase

RNA 1 211314
1 RNA splicing
ATG ST|OP
I .
mMRNA 1 |2[3]4]5] ™™
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2 — where do you put primers if you want to verify & quantify the
expression of a gene?

Genomic
DNA

Promoter ATG
| 5 Exon1 | Intronl
| | 1
1 RNA polymerase
RNA 1
1 RNA splicing
ATG ST|OP
I .
MRNA 1 3[4]5] ™"

STOP
Exon 2,3... |
21| 3| 4
2(131[4

1 RT (reverse transcriptase)

cDNA
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2 — where do you put primers if you want to verify & quantify the
expression of a gene?

Genomic
DNA

Promoter ATG
[~ Exon1 | Intronl
| | 1
1 RNA polymerase
RNA 1
1 RNA splicing
mRNA 1 314]5]6] 7]

STOP

Exon 2,3... |

2l 3| 4

2 4
poliA

1 RT (reverse transcriptase)

cDNA — —
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* sometime you have genomic DNA contamination.
How can you amplify only cDNA and not contaminant genomic DNA?

Promoter ATG STOP
Contaminant [~ Exon1 | Intron1 Exon 2,3... |
genomic DNA - ' _}4_ 21 3|4
1 PCR
i
mRNA extracted 1 2[3]4]s5]e6[7]-] ™

|
T

1 RT (reverse transcriptase)

cDNA obtained

l
T

| pcr
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1- one strategy could be to design primers
on different exons separated by a big intron (>1000 bp)

Promoter
Contaminant | |_|—_"> |
genomic DNA
RNA
MRNA
cDNA

Exonl

—

Intron1l Exons 2,3...
2(13] (4
1 RNA polymerase
21134
1 RNA splicing
1213145 6] 7]-] ™™

1 RT (reverse transcriptase)

h
-
)
)
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* which strategy could you use if intron is too small (<1000bp)?

Promoter c . c 5 3
G i [l Xon Intronl xons 2,3...
DISII;\OmIC | | 1 2 3 4
1 RNA polimerase
RNA 1 2113114

1 RNA splicing

poliA

mRNA 1]2[314]516] 7]

1 RT (reverse transcriptase)

cDNA
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* which strategy could you use if intron is too small (<1000bp)?

Promoter
Contaminant [ |
genomic DNA
mMRNA
cDNA

Exonl

Intron1l Exons 2,3...

The contaminant PCR 1 PCR
product is longer,
but detectable

poliA

2]3]4a]s5]6]7] -

1 RT (reverse transcriptase)

—

T

| pcr
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2 - if introns are too small (< 1000 bp) a good strategy could be to
design primers across two exons

Promoter Evont : s
Contaminant |_—.|—'> xon Intronl Xons 2,3...

genomic DNA | ! 2_ *34_ _4

1 RNA polimerase

1 RNA splicing

mRNA 121345 ]e6[7]] ™™

1 RT (reverse transcriptase)
cDNA —

| pcr
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 what happens if you have a single exon?
e orif you have different isoforms sharing a single exon
(and you have to put primers in the same exon to quantify all of them)?

Promoter

E 1
Genomic | [ | -
DNA 1
1 RNA polimerase
MRNA 1
1 RT (reverse transcriptase)
cDNA —
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* if you design primers in a single exon,
you need to insert a specific control in your experiment,
to quantify possible genomic DNA contamination.

Promoter

E 1
Contaminant | [ | il
genomic DNA 1
1 PCR 1 RNA polimerase
MmRNA 1
1 RT (reverse transcriptase)
cDNA —

| pcr
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 What happen if you have pseudogenes?
 What are pseudogenes?



Pseudogenes are cDNA copies inside genomic DNA.

If you have genomic DNA contamination, you can amplify pseudogenes even if

your primers are on different exons, separated by a big intron.

Promoter
Genomic |—|__‘,> Exonl Intron1 Exons 2,3...
DNA | 1] 2113114
1 RNA polymerase
RNA 1 2113114

1 RNA splicing

polyA

MRNA 1121314

1 RT (reverse transcriptase)

PSEUDOGENE

3

4

cDNA

h
< |
)
)

1] 2]

h
v
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If you put primers on a single exon or you have
pseudogenes, you have to insert a control to
guantify genomic DNA contamination.
Which control?



RT

Which control can you do to verify that RNA and the reverse transcription
ingredients are not contaminated by DNA (genomic, plasmidic, amplification
products)?

stock 1 sample RT negative final concentration
control

RNA 0.1 pg/ pl ul 1 Ug/reaction
Buffer S5X vl 1x
BSA 1 pg/ul pl 0.1 pg/
Triton 1% ul 0.05%
dNTPs 10mM ul 0,5mM
random primers 50 UM pl 5 UM
RT 100u/pl ul 200u/reaction
RNAsiIn 33u/pl ul 33u/reaction
Water to 25Ul Ul
Tot 25 25

The negative control is called....
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Reverse Transcription

Tube 1 - RT on the sample that you have to analyse

control “RT-": all the ingredients, except the
reverse transcriptase (RT-)

Tube 2 - . L
to detect genomic DNA contamination

*IF you find contamination, you can insert an extra control with all
ingredients except RNA to detect contamination due to plasmidic DNA or
previous amplification.

Usually this control (reagents, without RNA) is not
Tube * - carried out.



PCR reaction

Which control can you do to verify that the PCR reaction is not contaminated
by DNA (plasmidic, amplification products)?

STOCK RT+ RT - PCR negative ctr | final conc
CDNA 1l

5x buffer Taq Ul -> 1x
sense primer 10 uM Ul -> 250 nM
antisense primer 10 uM Ul -> 250 nM
100% glycerol ul -> 5%
10mM dNTPs ul -> 100 uM
Tag polimerase 1u/ul ul -=> 1u

H,0 M

total 50 ul 50




PCR reaction

Which control can you do to verify that the PCR reaction is not contaminated
by DNA (plasmidic, amplification products)?

STOCK RT+ RT - PCR negative ctr | final conc
cDNA 1 ul RT+ | 1ulRT-

5x buffer Taq Ul -> 1x
sense primer 10 uM Ul -> 250 nM
antisense primer 10 uM Ul -> 250 nM
100% glycerol ul -> 5%
10mM dNTPs ul -> 100 uM
Tag polimerase 1u/ul ul -=> 1u

H,0 M

total 50 ul 50

Only for teaching purposes - not for reproduction or sale




-#- sample

-A- RT reaction negative control (RT-)
-B- PCR reaction negative control

-C- which control is missing?

- which result do you expect?

# A B C

PCR for the gene of interest

Only for teaching purposes - not for reproduction or sale



-#- sample

-A- RT reaction negative control (RT-)
-B- PCR reaction negative control

-C- positive control

# A B C
The positive control for your gene of

interest is useful to be sure that the
negative results are really negative
results and not just PCR technical
problems (that is: the primers are

PCR for the gene of interest working well, the mix is ok).

- which control can you do to verify that the RNA is good and
correctly retro-transcribed?

(that is, that the negative results are really negative results and not
just technical problems...)
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-#- sample

-A- RT reaction negative control (RT-)
-B- PCR reaction negative control

-C- positive control

# A B C # A B C

PCR for the gene of interest housekeeping gene

-You can amplify an housekeeping gene (TBP, actin, GAPDH, ....).
-You expect that the housekeeping gene is expressed also by those
samples that do not express your gene of interest.



-#- sample

-A- RT reaction negative control (RT-)
-B- PCR reaction negative control

-C- positive control

# A B C # A B C

PCR for the gene of interest PCR for the housekeeping gene

Only for teaching purposes - not for reproduction or sale



-#- sample

-A- RT reaction negative control (RT-)
-B- PCR reaction negative control

-C- positive control

# A B C # A B C

PCR for the gene of interest PCR for the housekeeping gene

Only for teaching purposes - not for reproduction or sale



-#- sample

-A- RT reaction negative control (RT-)
-B- PCR reaction negative control

-C- positive control

# A B C

PCR for the gene of interest

Only for teaching purposes - not for reproduction or sale



-#- sample

-A- RT reaction negative control (RT-)
-B- PCR reaction negative control

-C- positive control

# A B C

PCR for the gene of interest

Only for teaching purposes - not for reproduction or sale



-#- sample

-A- RT reaction negative control (RT-)
-B- PCR reaction negative control

-C- positive control

# A B C # A B C
?
PCR for the gene of interest PCR for the gene of interest
# A B C
P

PCR for the gene of interest Only for teaching purposes - not for reproduction or sale



PCR for the gene of interest

STOCK Sample # | CTRA |[CTRB |CTRC MIX 4 samples| Conc. finale
cDNA pl

5 x buffer Taq ul > 1x
Sense primer ul -> 200 nM
gene target 10 uM

Antisense primer ul -> 200 nM
gene target 10 uM

100% glycerol ul -> 5%
10mM dNTPs Ul -> 200 pM
Taq polimerase 1lu/ul Ul -> 1u

H,0 M

totale 50 p




PCR for the housekeeping gene (HKG)

STOCK Sample # | CTRA |[CTRB |CTRC MIX 4 samples| Conc. finale
cDNA pl

5 x buffer Taq ul > 1x
Sense primer ul -> 200 nM
HKG 10 uM

Antisense primer ul -> 200 nM
HKG 10 uM

100% glycerol ul -> 5%
10mM dNTPs Ul -> 200 pM
Taq polimerase 1lu/ul Ul -> 1u

H,0 M

totale 50 p




Reverse Transcription

Tube 1 - RT on the sample that you have to analyse

Tube 2 - control “RT-": all the ingredients, except the
reverse transcriptase (RT-)

Tube 3 - “positive control”: RT on RNA extracted from a

sample expressing the gene of interest



Final

concentration
1
MIX
X3
IIRT_I_H IIRT_H Ilcontr_ol +II
RNA vl — 1 Mg
0
H,O
vl

Buffer 5x ul 1x
BSA 1 ug/ul ul 0.1 pg/pul
Triton 1% Ul 0.05%
dNTPs 10mM Ul 0,5mM
Random primers ul 5 UM
50uM
RT 100u/pl ol - 200u/25ul
RNAsin 33u/pl ol 33u/25pl
water to 25l ol
Total 25ul | 25l




RT-PCR

177 - -

“control +”

take 1 ul cDNA and amplify by PCR

e

Bl PCR 50 pl
/ / V

_';___ 4
s___ =

+ 49 pl mix PCR

Only for teaching purposes - not for reproduction or sale



STOCK

1 2 3| 4| MIX x 4
RT 1l #1 |1 pl#2)1pl #3 —
0
H,0 - - - 1 pl
5 x buffer Pfu Ul -> 11X
Sense primer 10 uM Ul -> 200 nM
Antisense primer 10 uM Ul -> 200 nM
100% glicerolo vl -> 5%
10mM dNTPs ul -> 200 UM
Taq polimerasi 1u/ul ul -> 1u/50ul
H,0 M

total




25 ul
REVERSE TRANSCRIPTION

“RT+” =" “control +”
1 ulH,0 GENE X
1},t|1 lull lull 1 AR o
I 2 3 4
/ / / \/
PCR

~m
—

—
—
—
ey
——

Only for teaching purposes - not for reproduction or sale



Exercizes T—

(as soon as you finish, we will discuss your results) EGF-like
| =
1-find the length of the intron between domain
EGF-like and domain alpha 7N
V& \
\ L
2-find the length of the intron between domain & _: /
EGF-like and domain beta N\ &é
&

3-find coding exons (humber and length) and introns (length) of Rattus
norvegicus TATA box binding protein (Tbp) mMRNA, complete cds
(NM _001004198.1) to decide where to design primers.

4-find coding exons (number and length) and introns (length) of Rattus
norvegicus glyceraldehyde-3-phosphate dehydrogenase (GAPDH) mRNA,
complete cds (AF106860.2) to decide where to design primer

5-if you still have time, you can start to prepare primers for full length
cloning, using annhyb or primer3.



* To design primers on different exons separated by a big intron
(21000 bp) you need to know the exon-intron map and length

. Promﬂ Exonl Intron1 Exons 2,3...
oo = [ 2/31 @
1 RNA polymerase
RNA 1 211314
1 RNA splicing
poliA

mRNA 1]2[314]516] 7]

1 RT (reverse transcriptase)

cDNA

—> «—

 How do you identify exons and introns in the genomic DNA?
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