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The lecture is about to begin....



- identification of specific exons belonging to different NRG1 isoforms

- identification of exons and introns using BLAST and Ensemble

- use of Annhyb to design primers and to organize and edit sequences

- design primers for isoform specific expression analysis and for full length cDNA cloning

- design primers for quantitative gene expression analysis

- design primers for full length cDNA cloning (with additional restriction enzyme sites to facilitate cloning and subcloning)
- plan a reverse transcriptase (RT) reaction with positive and negative controls

- plan a polymerase chain reaction (PCR) with positive and negative controls

- use of Chromas to read an electropherogram

- plan cloning and subcloning from a vector to another vector

- restriction enzyme analysis and preparation of plasmid maps (with neb-cutter or other apps)
- blunting sticky ends

- project hybrid proteins fused with GFP

- project proteins with a FLAG tag

- solve some typical problems you can encounter in the laboratory like:

- analyze relative/absolute quantitative real time PCR data

- analyze protein quantification data

- calculate the amount of cells you have to plate for a specific experiment

- calculate the amount of ingredients in a reaction or to prepare a solution
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- identification of specific domains belonging to different NRG1 isoforms
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Today aims:

1-introduction on NRG1 and its the different isoforms
2-comparison of sequences to identify specific NRG1 domains
2-welcome test
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Type-specific sequences

EGF-like Linker Cytoplasmic tail

Typel | o | |

(Mei and Xiong, 2008)
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NRG1 receptors belong to the ErbB receptor family
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The ErbB signalling network

ines | Ligands

Adaptors
and
enzymes
Signal-processing
layer
y Cascades
Transcription
factors
c

i (o)

(Yarden & Sliwkowski, 2001)



Backward
signalling

Type Ill Pro-NRGI

ErbB4-ICD

Non-canonical
forward

signalling (Mei and Xiong, 2008)



NRG1 alternative splicing isoforms
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NRG1 alternative splicing isoforms
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rat NRG1 sequences
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NRG1 alternative splicing isoforms
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If you want to identify o and B isoforms, where can you put primers for RT-PCR?



a and B isoforms
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NRG1 alternative splicing isoforms
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If you want to identify type |, type Il and type lll isoforms, where can you put primers for RT-PCR?



Type |, Il, 1l isoforms
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Preliminary study of NRG1 sequences
to identify specific domains

1- download the three rat sequences of type Ill NRG1 from the ncbi site

2- copy only the coding sequences (form ATG to STOP) and save them in
Annhyb (with name and code) or in a text/doc file.

3-pairwise compare the 3 different rat NRG1 type Ill sequences using
BLAST to identify the sequences coding for o and B domains.

4-load in moodle the sequences corresponding to a and  domains.

5- compare the different rat sequences to identify the regions
corresponding to the EGF-like domain, type |, type II, type Ill domains.



| aim: identify - and B domains to design primers for RT-PCR.
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Rattus norvegicus SMDF neuregulin alpha 2a (Nrg1) mRNA, complete cds,

alternatively spliced
GenBank: AF154439.1

ASTA  Graphics

Go to: [+

LOCT3
DEFINITICH

ERCCE3IICH
VERIICK
EEYWORD3
JOURCE
ORGAENIOM

BEFERERCE
AUTHOR3
TITLE

JOURREL
BEFERERCE
AUTHOR3
TITLE
JOURRAL

FEATITERES

Tource

el

AF154435 2540 bp mBKA linemar ROD 01-HOw—2000
Rattu= norvegicus 3HDF neuregqulin alpha 2a [(Hrgll mBHA, complete
cd=s, alternatively spliced.

AF154435

AF154435.1

HRattu=s norvegicu=s (Horway rat}

Rattu=s norvegicu=

Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Eutelecstomi;
Mammalia; Eutheria; Euarchontoglires; Glires=s; Fodentia; Myomorpha;
Murpidea; Muridae; Murinae; Rattus.
1 (ba=e= 1 to 2540}
Carrcll,3.L., Ander=on,E.D. and Frohnert,F.W.
3tructural and Functional Diversity of 3MDF Heuregulin 3plice
Variants Expre=s=ed in the Adult Rat Nervous=s 3y=tem
Tnpukli=zhed
2 (ba=e= 1 to 2540}
Carrcll,3.L., Ander=on,E.D. and Frohnert,F.W.
Direct Jubmiss=ion
Jubmitted [13-0CT-15%5%} Pathology, The Tniversity of Alabama at
Birmingham, 1720 Seventh Avenue 3couth, 3CA43, Birmingham, AL
452540017, T3A
Location/Qualifiers
1..2540
Jorgani=m="Hattu=s norvegicu="
fmol type="mRHA™
f= t.r::i_n=“E-DIK“
fdb wxref="taxon:1011E"
fomll lin=="J31 =chwannoma™
,-"nn-t.e;"r_'ell line derived from a peripheral nerve sheath
tumor induced by in uterc treatment with nitroscethylurea™
1__2540
{gene="Nrgl™
a70..2457
fgene="Krgl"
/note="sen=pry and motor neuron—derived factor =plice

T

Customize view

Analyze this sequence
Run BLAST

Pick Primers
Highlight Sequence Features

Find in this Sequence

Articles about the Nrg1 gene
Meuregulin-1 impacting bone mamow
mesenchymal stemn cell mi [Mol Med Rep.

Meuregulin-1§ attenuates sepsis-induced
diaphragm atrop [J Muscle Res Cell Maotil.

Meuregulin-1 protects cardiac electrical
conducticn through doswnregl [Fharmazie.

See all...

Pathways for the Nrg1 gene
Downregulation of ERBEZ signaling

RET signaling

EGFR tyrosine kinase inhibitor resistance

See all...

Reference sequence information

RefSeq alternative splicing
See 21 reference mRNA sequence splice
variants for the Mrg1 gene.

Maore about the Hrod oene

Y




c ﬁ' U & https:/fwww.ncbi.nim.nih.gov/nuccore/af194439
fFeEl J__J_J_IJ.’.:E— Jol SCIIWSLIIIONG
/note="cell line derived from a peripheral nerve sheath
tumor induced by in utero treatment with nitrr~erethulnraa™

P You can copy all the sequence, writing in the
St description where ATG and STOP are, or you can
/note="sensory and motor neuron-derived fact Copy Only the C0d|ng Sequence.

variant; cysteine-rich domain neuregulins; g

differentiation factor"™

/codon_start=1 . .
/product="SMDF neuregulin alpha 2a" For today aim, copy only the coding sequence.
/protein id="ARG28428.1"

/translation="MEIYSPOMSEVAGGRSSSPSTQLSAVPSLDGLEPARAEEHIPOTHT
EDERSPCLLCGLAVPCCVCLEAERTEGCINSERICIVPILACTVELCLCTAGTL.EWVEVD
KEIFEYDSPTHLDPGGLGODEVISLDETAAPATTLVSSEAYTSPVSEAQSEAGAOVTIVOS
DHAAVASEPSAVPTRENRELSAFPPFHPTAPPFPSPARTPEVRTPESCGTOQPOTTETNLO
TAPELSTSTSTTGTSHLIKCAEREETFCVNGGECEFTVEDLSNPSRY LCECOQPGEFTEAR
CTENVEMEVOTOEEAEELYQFEVLTITGICTATLVVGIMCVVAY CETREREQROETLHDEL
ROSLESERSNLVNIANGEFHHPNPPPENVOLVNOYVSENVISSEHIVEREVETSEFSTSH
YTETAHHSTTVIQTPSHSWSNGHTESVISESNSVIMMS SVENSEHSSPAGGPRGRLHG
LEGPEDNSFLEHARETPDSYRDSPHSERYVEAMTTPARMSEPVDEFHTPSSPESPPSEME
PPVSSMTVSMPSVAVSPEVEEERPLLLVTPPRLEEERYDHHPOQOLNSFHHNPAHQSTS
LPPSPLEIVEDEEYETTOEYESVOEPVEEVTNSREEARRTEPNGHTIANRTLEMDENTS SV
SENSESETEDERVGEDTPFLGIONPLAASTEVAPAFRLAESRTNPAGRESTOEELOAR

LSESVIANCQDEIZAV"

coding sequence
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36l
421
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541
&0l
[<1=31
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1021
1081
1141
1201
1261
1321
1381
1441
1301
1561
1621

This is the coding sequence (CDS) only. You have to SELECT it, copy and paste.

gaattcggca
cggcatggtt
agatatttcg
ttttttecttt
ctttgggtaa
catttggttg
ggtgagccgEl
agcccctoca
catataccag
cccbtgotgtg

gtacaaggtg
cggctgtctyg
acccctgagg
caaactgctc
tgtgcggaga
ctgtcaaacc

cttcggtcag
CCgccagadga
catattgttg
catcactcca

LSSVIANCQDPIAV"

cgaggcggca
tggagaagca
gtacacttct
ttctttttct
ttgccttgga
gggggagctc
tggagattta
ctcagctgag
acacccacac
tgtgcctgga
ccattctgge
tggacaagat
accctgtgat
acacttcacc
accatgctgc
cttttoccteo
tgagaacacc
ctaaactttc
aggagaaasac
cgtcaagata
tacccatgaa
caattactgg
gcaaaaccaa
aacggagcaa
acgtgcagct
agagagaagt
cgactgtecac
cagaaagcaa

gcttgcocttoc
tttgaaagaa
atttcatagt
ttttcttttt
cttgggtgcc
tgocgtggtaa
ttccccagac
tgcagttceca
agaagatgag
agctgagcgc
ttgcctagtc
atttgaatac
ttctctggat
tgtctctaag
tgtggocctet
ctttcaccct
caagtcagga
cacatcaaca
tttctgtgtyg
cttgtgcaag
agtccaaacc
catctgtatc
gaagcagcgy
cctggtgaac
ggtgaatcaa
ggagacttcec
ccagactcct

tattttggtec
ctgaaaaagt
tgctagaagce
ccttttcocctg
ttatcgattt
tgecactgtga
atgtctgagg
tctcttgatg
agaagccctg
ctgagagggt
agcctectgeco
gactctccta
ccaactgctg
gctcagtctyg
gaaccttcag
actgcaccgc
actcagccac
tccacgactg
aatgggggcyg
tgccaacctg
caagaaaaag
gcocctgotgg
cagaagcttc
atagcgaatg
tacgtatcta
ttttccacca

agtcacagct
atgatgtctt

ccoctgoctto
gtcccagaaa
cctttctttt
cttoctocta
ccoccoctccaa
gagaggccaq
tagctggcgg
ggcttcoccgge
gactcctggg
gtctcaactc
tctgcattge
cccaccttga

aagctggggc
cagtaccgac
ccttcococtto
aaacaacaga
ggaccagcca
agtgcttcac

ttgaccaacc
caacagctca
ttcgtttttt
agctctggta
gatgctgtat
gcocttotgga
gaggtcctce
agcggagga
cctggocggtg
cgagaagate
tggcctgaag
ccctgggggg
tttggtatc
tcatgttac
cocggaagaac
tccagctogg
aactaacctg
tctcataaag
ggtgaaggac

gattcactgg 3

cggaggaact
tggtcggcat
atgatcggct
ggcctcacca
aaaacgtcat
gtcattacac
ggagtaatgg

ctaccagaag
catgtgtgtg
tcggcagagt
CCCcaaacccg
ctccagtgag
ttccacageox

gcacacggag

CagCcaggcdr



ORIGIN
1 gaattcggca
o0l
121
181
241
301 catttggttg
361 ggtgagccga
ag-:-::::-:t::-:a
-:atata«:::ag
c::-:tg-:t-gtg
tg-:attgtt-c
661 iepbiiaads
BRI - -2 05ccagg
t:-:gagg::at
BN cacaaggty
BN -coctotctg
ac-:-::ctgagg
caaactgctﬂ
| 1081 [depelelelelEE

cggcatggtt
agatatttcg
ttttttcttt
ctttgggtaa

cgaggcggca
tggagaagca
gtacacttct
ttctttttct
ttgccttgga
gggggagctc
tggagattta
ctcagctgaqg
acacccacac
tgtgcctgga
ccattctggc
tggacaagat
accctgtgat
acacttcacc
accatgctgc
cttttcocctec
tgagaacacc
ctaaactttc
aggagaaaac

gcttgcttec
tttgaaagaa
atttcatagt
ttttcttttt
cttgggtgcc
tgcgtggtaa
ttcecccagac
tgcagttcca
agaagatgag
agctgagcgc
ttgcctagtc
atttgaatac
cttctctggat
tgtctctaag
tgtggcctct
ctttcaccct
caagtcagga
cacatcaaca
tttctgtgtg

tattttggtc
ctgaaaaagt
tgctagaagc
ccttttcectyg
ttatcgattt
tgcactgtga
atgtctgagyg
tctecttgatyg
agaagccctyg
ctgagagggt
agcctctgcc
gactctccta
ccaactgctg
gctcagtctyg
gaaccttcag
actgcaccgc
actcagccac
tccacgactg

2atgggggcy

ccctgecctte
gtcccagaaa
cctttctttt
cttccteccta
ccoccctccaa
gagaggccayg
tagctggcgg
ggcttccggc
gactcctggg
gtctcaactc
tctgcattgc
cccaccttga
ccoccagccat
aagctggggc
cagtaccgac
ccttcccttc
aaacaacaga
ggaccagcca
agtgcttcac

ttgaccaacc
caacagctca
ttcgtttttt
agctctggta
gatgctgtat
gccttctgga
gaggtcctcc
agcggaggaa
cctggcggtg
cgagaagatc
tggcctgaag
ccctgggggg
tttggtatca
tcatgttaca
ccggaagaac
tccagctocgg
aactaacctg
tctecataaaqg

ggtgaaggac

You have to SELECT it, copy and paste in Annhyb, or in doc/text document.
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o Use NCBI APIs and code Identify an MCEBI tool for Explore MCBI research and closely relate
___Training & Tutorials libraries to build your data analysis task and collaborative projects genomic dataset
“ariation applications

Gannme-wide as

Genome Workbe

Recent updates t
Workbench inclu



(-@ﬂ https://blast.ncbi.nim.nih.gov/Blast.cgi 80% C‘V Q Cerca ﬁ B 4+ & O 9

sanluigigroup My NCBI

m) U.S. National Library of Medicine NCBI National Center for Biotechnology Information
BLAST - Home  RecentResults  Saved Strategies
Basic Local Alignment Search Tool
Magic-BLAST 1.3.0 released
BLAST finds regions of similarity between biological sequences. The program A new version of the BLAST RNA-seq mapping tool is now available.
compares nucleotide or protein sequences to sequence databases and
calculates the statistical significance. Learn more Thu, 28 Sep 2017 16:00:00 EST ) More BLAST news...
Web BLAST

BLAST Genomes

Human Mouse Rat Microbes
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m} LS. National Library of Medicine HCBl Mational Center for Biotechnology Information sanluigigroup My NCBI

@
BLAST  » blastn suite Home  RecentResults  5aved Strategie

Standard Nucleotide BLAST

J blastn blastp blastx thlastn | thlastx |

BLASTN programs search nucleotide databases using a nucleotide query. more... Recet page Bo
Enter Query Sequence prog o query. pag

Enter accession number(s), gi(s), or FASTA sequence(s) &

L)

lear Query subrange &

From

To

Or, upload file Sfoglia... | Mes=zun file =elezionato. &
Job Title

Enter a desoriptive title for your BLAST search &

mmign two or more sequences &

Choose Search Set

Database (Human genomic = transcript ' Mouse genomic + transcript (®Others (nr etc.):
Mudeotide collection (nrjnt) W | &

Organism

Optional D Exclude .*
Enter crganism comman name, binomial, or tax id. Only 20 top taxa will be shown &

Exi:_ludf [ | models pannce) L uncuturedienvironmental sample sequences

ptiona

Li "_m to |:| Seguences from type material

Optional

Entrez Query YoullllE Create custom database

Optional

Enter an Entrez query to limit search &

Program Selection

i O] Highly similar seguences (megablast)

[:] More dissimilar seguences (dizcontiguous megablast)

() somewhat similar sequences (blastn)

Fhemeen O ADT alameidbhes O
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EBP  us nationat Library of Medicine NCEI Mational Center for Blatechnalogy Information sanlulglgroup My NCEH

1]
BLAST  » blastn suite Home  Recent Results  Saved Strategl

Align Sequences Mucleotide BLAST

_| baastn | Ddsstp  bisstx | fbdastn | thdssty

BLAZTN ‘saarch nu suib|ects using a nu LI more._ R inape B I
Enter Query Sequence prOgrame centits sub] {2 nucieotits query mors.. Resat Eockma

Enter accession number(s), gi(s), or FASTA sequence(s) & Clsar GQuery subrange &

/”T"" Sequence 1 (“Query”)

Or, upload file Sfogliz... | Messun file selezionato. &
Job Title

Erfier 3 deseripthe tRie fr your BLAST seanch &
Align two or more sequences &

Enter Subject Sequence
Enter accession number(s), gi(s). or FASTA sequence(s) & cisar  Subject subrmnge &

Fron

«— , Sequence 2 (“Sbjct”)

Or, upload file Sfoglia.. | Messun file selerionato. &

Program Selection

R LY Highhy similar sequences {megablast)
() More dissimilar sequences (discontiguous megablast)
() Somewhat similar seguences (blastn)
Chiocss 3 BLAST algarim &
BLAST Search nucleotide sequence using Megablast (Optimize for highly similar sequences)

I:l Ehow resulis In & new window

(#] Algorithm parameters
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Three rat NRG1 type Ill sequences

i-o2a TN ISR \SSRRERN AF 194439 (ral)
H-f1a ._ /\'/\Ilg‘ ’E\’;v’;s’;";s’;si AF194438 (ral)
Nl || | DQ176766.1 (rat)

When you compare AF194439 with AF194438, the NON ALIGNED parts correspond to
-the domain in the AF194439 sequence
-the domain in the AF194438 sequence

ll-c2a TR IR Rahoesy AF194439 (ral)
-p1a T YNPRERY Raness AF194438 (rat)

Type | EGFe pg4™e
Type Il | lg sp Type lll \ | ||/c1c2c3 b a

N AT B RIRRIRIRRN




Three rat NRG1 type Ill sequences

i-o2a TN ISR \SSRRERN AF 194439 (ral)
H-f1a ._ /\'/\Ilg‘ ’E\’;v’;s’;";s’;si AF194438 (ral)
Nl || | DQ176766.1 (rat)

When you compare AF194439 with AF194438, the NON ALIGNED parts correspond to
- the & domain in the AF194439 sequence
- the B1 domains in the AF194438 sequence

ll-c2a TR IR Rahoesy AF194439 (ral)
-p1a T YNPRERY Raness AF194438 (rat)

Type | EGFe pg4™e
Type Il | lg sp Type lll \ | ||/c1c2c3 b a

N AT B RIRRIRIRRN




An example to help you:
805 869

ll-c2a T IRREY \Ranaasy AF194439 (rat)
-p1a T YBRERY aaness AF194438 (rat)
|

805 884

fuery &8l CCTRRRCTTTCCACATCRARCRATCCACCACTEEEACCACCCATCTCATRARACTETECEEAE 720
terrrerreerrreerr rrreerrverrrerrreerrerrrrrrrerrrrer o rrrn
Skjet  eel CCTRARRCTTTCCACATCCACATCCACCACTEEEACCRACCCATCTCATRARACTECOECEEAE 720

fuery 721 ARCERCRRRACTTTCTCICTICGARTCEEEECEACTECTTCACEETEARCEACCTETCARRT 720

FErrrerrrerrre e ettt ettt ettt ettt rrnnl
Skjeot 721 ARCGERGERRRACTTTCTCICIGARATCCEEEECCACTECTITCACEETEARCEACCTETCARRZT 720

fuery 781 COCTCRRACATACTTETECRRACTECC 205
FEErErerer e errrrrend
Skjet 781 COGTCRRACATACTTETECRRCTECC 205

Range 2: 334 to 2103 CGraphics A Previcus Match § First Match
Score Expect Identities Gaps Strand
2254 bits(1220) 0.0 1220/1220(100%) 0/1220({0%) Plus/Plus

Query 8&5 AL AR A CTCTRACCACRA R L CEETCCTCRACRATTACT ZECATCTETATCECCCTEE . 328

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII
Sbjct 844 CEEAEEARCTCTACCAGR AR CEETGCTCACAATTACTEECATCTETATCECCCTEE 943

Cuery 525 ITEETEETCEECATCATETETETEETEECCTACT ZCAR B R CCRREARECARCEECARRAEE 588

Frererererererrrerer et ettt rrrrrrnd
Skject 944 T EEICEECATCATCETETEICGET EECCTACTECAR AR CCARCRRCCRCCEECAZRREC 1003

Cuery 5985 ITTCAT AT CEECTICEECACACTCTTCEET CACRRCEERACCARCCTEETZARCATRACOEE 1048

Perreerrrrrrerrrrerrr ettt e ettt ettt ettt ettt rrnnl
Skjet 1004 TICATGATCGECTICGECACACTCTTCEEICACRRCEEACCRARCCTEETCARCATRACCOEE 1083

fuery 1045 ATEEECCTCACCACCCRARACCCECCECCACRCRRACCETECACGCTEETZAATCAATRACETAT 11408
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|
ll-c2a T IRRRY \Raaaasy AF194439 (rat)
IEHRER | AR R anonsy AF194438 (rat)
.

When you compare AF194439 with AF194438, the NON ALIGNED parts correspond to
- the & domain in the AF194439 sequence
- the B1 domains in the AF194438 sequence

|
IEHER || AR X Soaneny AF194438 (rat)
Nkl | Al DQ176766.1 (rat)
|

When you compare AF194438 with DQ176766, the ALIGNED parts correspond to
-type I-EGF-like-beta domains in both sequences

Where does domain 8 end?
Where does domain 1 start?
Where does domain 3 start?



Il aim: identify EGF-like, type |, I, lIl domains

A Type-specific Stalk o
sequences Ig-ike Spacer EGF-like ! Cytoplasmic tail (CT)
— I I 1 I . ]
e
ylF:IDF/HRG/ARIA l S1S82 EGF /'§ TMc *
i I \ /ga Igb /H T C/ \ - *0102 ¢J 4
e ..,.‘
"GarF N A< - /I/:/?ol-EW*c
" o N l —~ \ 5 b
Type Il CRD » o ' é - commlclm ‘ES*
i i NI
L_I ®) C- Gs
Cly “n .
RERG 20— — ""I/\mg U02324 (rat)
paa || Z|7) | i (RS RRRNR

! N
I-gle NN V20— —F& \'\z\\‘} Py AF 194993 (rat)
ll-c:2a HIES >\|/\|-./\- AF194439 (rat)
-p1a HEEE T NEEERY O IRENasS] AF194438 (rat)
1-p3 HIEE N DQ176766.1 (rat)



 upload all information corresponding to a, B, EGF-like
domain, type |, type Il and type Il domains in your moodle

page.

| will not correct all your single activities.
| will check only a few, chosen at random.

| will upload the correct answers and you will
have to verify the correctness of your results.



