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The lecture of November 15t 2021 is about to begin....

Summary of the previous lesson
Reaction ingredients
Sequence analysis



5" -CGTTAACTTGACCATGTGCATCTAGCTCCATGGCATGC-3"

5" - ACCATGTGCATCTAGCTCCATGGCATGC-3'
3" -GCAATTGAACTGGTACACGTAGATCGAGGTACCGTACG-5"

Primer sense: 57 - -3/
Primer antisense: 5’ -GCATGCCATG-3'




5" -CGTTAACTTGACCATGTGCATCTAGCTCCATGGCATGC-3'

5" - ACCATGTGCATCTAGCTCCATGGCATGC-3"
3" -GCAATTGAACTGGTACACGTAGATCGAGGTACCGTACG-5'

Primer sense: 57 - -3/
Primer antisense: 5’ -GCATGCCATG-3'

5’ -AAGCTT-3’
3’ -TTCGAA-5'

5’ -CTGCAG-3’
3’ -GACGTC-5"

Primer sense: 5" -AAGCTT -3
Primer antisense: 5’ -CTGCAGGCATGCCATG-3’




Primer sense: 5" -AAGCTT -3’
Primer antisense: 5’ -CTGCAGGCATGCCATG-3'

5" -AAGCTT

-3 ->

3" -GCAATTGAACTGGTACACGTAGATCGAGGTACCGTACG-5"

57 -

ACCATGTGCATCTAGCTCCATGGCATGC-3"
<- 3’ -GTACCGTACGGACGTC-5'

5" -AAGCTT

ACCATGTGCATCTAGCTCCATGGCATGC-3"

3" -GCAATTGAACTGGTACACGTAGATCGAGGTACCGTACGGACGTC-5'

5" -AAGCTT

ACCATGTGCATCTAGCTCCATGGCATGCCTGCAG-3'

3" -TTCGAAGCAATTGAACTGGTACACGTAGATCGAGGTACCGTACGGACGTC-5'




5" -AAGCTT ACCATGTGCATCTAGCTCCATGGCATGCCTGCAG=3'
3" -TTCGAAGCAATTGAACTGGTACACGTAGATCGAGGTACCGTACGGACGTC-5"

EG FP-C]E'“, 1330 1340 1350 1360 1370 1380 139 1400 ST:EP'

TAC AAG TCC GGA CTC AGA TCT CGA GCT CAA GCT TCG AAT TCT GCA GTC GAC GGT ACC GCG GGC CCG GGATCCACC GGATCT AGATAACTGATCA

BspE | Bglll Xhol Sa; |Hind Wl EcoRl Pstl Sall Kpnl Apal BamH | Xba 1* Bel I*
¢ Accl Aspngl_/  Bsp1201 Xmal
Ech3s I Sacll Smal
EGFP-C2
gcep 130 1340 1350 1360 1370 1380 13% 1400 STOPs
—— & . . . . - . .
TAC AAG TCC GGC CGG ACT CAG ATC TCG AGC TCAAGC TTC GAATTC TGC AGT CGA CGG TAC CGC GGG CCC GGG ATC CACCGG ATC TAG ATA ACT GAT CA
Eag| Bglll Xhol Sa:cl Hind Il EcoRl Pstl  Sall Kpnl Apal \ BamH| Xba 1* Bel1*
Ech3sll Accl| Aspnsl 83p120| Xma
Sacll Smal
EGFP'C3 FGEP 1 1380 U 1363 N 10 135 STQP:
TAC ME :I'AC TCA GAT CI'C GAG CTC M‘aG CITCGAATT CTB CAG TCG ACG GTACCG CQ(} GCC CGG GAT CCA CCG GATCTA GAT AAC TGA TCA
Scal  BgiM Xhol . HidW  EcoRl Pstl  Sall  Koal ' Apal BamM | Xba I* Bel1%
Ecﬂ)ﬁll Accl Aspligl \ Bspli0| Xmal

Sacll Smal



5" -AAGCTT ACCATGTGCATCTAGCTCCATGGCATGCCTGCAG=3'
3" -TTCGAAGCAATTGAACTGGTACACGTAGATCGAGGTACCGTACGGACGTC-5"

EGFP-C1
TAC AAG TCCGGACTCAGATCT CGAGCTCAAGCTT A CCATGT GCATCT

EGFP

EGFP-C2
TAC AAG TCC GGC CGG ACT CAG ATCTCG AGCTCAAGCTT ACC ATG TGC

EGFP

EGFP-C3
TAC AAG TAC TCA GAT CTC GAG CTC AAG CTT AC CAT GTG CAT CTA GCT
EGFP




EGFP HindIII Primer senso

v

actcagatctcgagetcgagetcaagettggagetgagocgatggagatitaticcccagacatgictgagetagotggeggegagetecteccagocectocactcagetgagtgeag
ccoccatctettgatggpcttccggcageggaggaacatataccagacacccacacagaagatgagagaagoectggactectggpoctggegptgcectgctgigtgtgcctggaagetgage
gcctgagagggtptctcaactoccgagaagatetgeatigttcccattctggetigectagtcagectetgectetgoattgetgpgectgaagtggptatttgtggacaagatatttgaatacgacte
tectacccacctigacocctgggeegpttaggccaggaccetgtgattictetgegateccaactgetgoecocecagocatitiggtateatetgageecatacacticacctgictctaaggetecagtectgaa
gctgggectcatgttacagtacaaggtgaccatgetgetgiggectctgaaccticagoagtaccgaccecggaagaaccggetgtetgettttcctooctittcactctactgeaccgoocticoott
ctccagetcggaccoctgaggtgagaacacocaagicaggaactcagocacaaacaacagaaactaacctgeaaactgetectaaactttccacategacateccacgactgggaccagecat
ctcataaagtgcgcggagaaggagaaaacttictgtgtgaatgggegcgagtgcticacggtgaaggacctgticaaaccegtcaagatactigtgecaagtgoccaaatgagtttactggtgat
cgttgccaaaactacgtaatggecageticta cag‘tacgtccactc_ctgcag

Primer antisenso JstI



PEGFP-C

TAGTTATTAATAGTAAT CAATTACGGGGETCAT TAGTT CATAGC CCATATATGGAGTTCCGCGT TACATAACTTACGETARL
ATGECCCECOCTGECTGACCGC CCAACGACCCCCGCCCATTGACGTCAATAATGACGTATGTTCCCATAGTAACGCCAATA
GEGACTTTCCATTGACGTCAAT GGGTGGAGTAT TTACGGTAAACTGCCCACT TGGCAGTACAT CAAGTGTATCATATGECC
AAGTACGCCCCCTATTGACGT CAATGACGETAAAT GECCCECCTGEGCATTAT GCCCAGTACATGACCTTATGGEACTTTC
CTACTTGGCAGTACAT CTACGTAT TAGT CATCGCTAT TACCATGGTGATGCGGT TTTGGCAGTACATCAATGGGC GTGGA
TAGCGGTTTGACT CACGGEEGAT TT CCAAGT CTCCACCCCAT TGACGTCAATGGGAGT TTGTTT TGECACCAARAAT CARC S
GEACTTTCCAAAATGTCGTAACAACTCCGCCCCAT TGACGCAAATGGECGGTAGGCGTGTACGGTGGGAGGT CTATATARL
GCAGAGCTGGTTTAGTGAACCGTCAGAT CCGCTAGCGCTACCGETCGUCACCAT GGET GAGCAAGGECOGAGGAGC TETTCA
CCGEEETEETGOCCATCCTGET CGAGCT GGAC GG GACGTAANCGGCCACAAGT TCAGCGTGTCCEGUGAGGEGCGAGGGT
GATGCCACCTACGGCAAGC TCGACCCTGAAGTTCATCTGCACCACCGGCAAGC TGCCOCGTGCCCTGECCCACCCTCETGAC
CACCCTGACCTACGECGTGCAGTGCTTCAGCCGCTACCCCGAC CACATGAAGCAGCACGACTTCTTCAAGTCCGCCATGC
CCEAAGGCTACGT CCAGGAGC GCACCATCTTC T TCAAGGACGACGGCAACTACAAGACCCGCGCCEAGGTGAAGTTCGAG
GECGACACCCTGETCAACCGCATCGAGC TGAAGGGCATCGACT TCAAGGAGGACGGCAACATCCTGEEECACAAGTTGGA
GTHCRHCTHCHHCRGCCHCHHCGTCTHTHTCHTGGCCGECRHGCHGEHGHHCGGCRTCHHGGTGHHCTTCRHGHTCCGCq
ACAACATCGAGGACGGCAGCGTGCAGCTCGOCGACCACTACCAGCAGAACACCCCCATCGECGACGGCCCCGTGCTGCT G
CCCGACAACCACTACCTGAGCACCCAGTCCGCCCT GAGCARAGACC CCAACGAGAAGCGCGAT CACATGETCCTGCTGGA
GTTCGTGACCGCCGCCGGGATCACTCTCGGCATGGACGAGCTGTACAAGTACTCAGATCTCGAGCTCAAGCTTCGAATTC
TGCAGT CGACGGTACCGCGGGCCCGGEGATCCACCGGATCTAGATAACTGATCATAATCAGCCATACCACATTTGTAGAGS
TTTTACTTGCTTTAARARACCTCCCACACCTCCOCCTGAACCT GARACATARAANTGAATGCAATTGTTGTTGTTAACTT G
TTTATTGCAGCTTATAATGGT TACAAATARAGCAATAGCAT CACARATTT CACARATARAGCATTTTTTTCACTGCATTC
TAGTTGTGGTTTGTCCARACT CAT CAATGTAT CTTAACGCGTAAAT TGTAAGCGTTAATATTTTGT TARAAATTCGCGTTA
AARTTTTTGTTAAATCAGCTCATTTTTTAACCAATAGGCCGAAATCGGCAARATCCCTTATAAATCAAAAGARATAGACCGA
GATAGGGETTGAGT GTTGTTCCAGT TTGGAACAAGAGT CCACTATTARAGAACGT GGACTCCAACGT CAAAGGGCGARAADR

CCGTCTATCAGGGCGATGGCCCACTACGTGAACCATCACCCTAATCAAGTTTTTTGGGGTCGAGGTGCCGTAAAGCACTA |

AAGCTT=Hindlll
CTGCAG=Pstl




PEGFP-C

TAGTTATTALTAGT AL T CAATTACGGGGT CATTAGTTCATAGCCCATATATGEAGTTCCGCGTTACATARCTTACGEGT AL
ATGECCCECCTGECTGACCGCCCARCGRCCCCCGCCCATTGACGTCAATA AT GRCGTATGTTCCCATAGTARCGOCAL TS
GEEACTTTCCATT A TCARTGEGTGEASTATT TACGETALACTGCCCACT T GECAGTACAT CARGTETAT CATATECC
AAGTACGCCCCCTATTGACGTCARATGACGETAAR TGECCCGCCTGECATTATGCCCAGTACATGACCTTATGEGEACTTTC
AT T AC T A AT O A G TAT TAGTCA TG TAT T ACCATGETGATGCGETT TTGECAGTACAT CRAATGEEE G TEEL
TAGCGETTTEACT CACGEEGATTT CCARGTCTCCACCCCAT TG CGTCARATGEEAGTTTGTT TTGECACCARRAT CANCG
GEACTTTCCARARATGTCGTARCARCTCCGCCCCATTGACGCARRA T GEEoGETAGGCGTGTACGET GGEAGETCTATATA L
GCAGAGCTGETTTAGTGRAACCGTCAGATCCGCTAGC GCTACCGEGTCGCCACCATGETGAGCARGEECGAGEAGCTGTTCA
CCeEEETEETECCCATCCTGETCGAGCTGEACGECGRACGTALACGECCACALAGTTCAGCGTGT COGGUERAGEECEAGEEC
CATGCCACCTACGECAL G TGACCCTGRASTTCATCTGCACCACCGGCARGCTGOCCETGCCCTGECCCACCCTCGTEAC
CACCCTERCCTACGGCGTGCAGTGCTTCAGCCGCTACCCCGACCACATGRALGCRAGCRACEGRCTTCTTCARGTCCGECATGC
CoGARAGECTACGTCCAGGAGCGCACCATCTTCTTCARGEACGACGECARCTACRAGRCCCGCGCCEAGET GARAGT TCEAG
GECEACACCCTGETGAACCGCATCGAGCT GRAAGGGCATCGACTT CARGEAGGACGECARCAT CCT GGEECACARGC TEEA
GTAaCRLCTACRACAGCCRCARCGTCTATATCATGECCGACALGCAGRAGRLCGECATCARGETEARCTTCARGATCCECC
ACARCATCGAGEGACGECAGCGTGCAGCTCGCCERCCACTACCAGCAGARCACCCCCATCGECGRACEGCCCCETGETGETG
CoCEACARCCACTACC T GAGCACCCAGTCCGCCCTGAGCAR AR CCCCAR CEAGARAGUGCGAT CACATGGTCCTEC TEEL
GTTCETERCCECCeCCeEEAT CACTCTCGECATGEACGAGCTGTACAASTACT CAGAT CTCGAGE TCARGTTT

CTGCAGTCEACGETACCEoGLEECCCEEEA T CCAC AT CTAGA T AR CTGATCATALTCAGCCATACCACATTTETRAGRAGE
TTTTACTTECTTTALR L AL CCTCCCACACCTCCCCCTGRACCTGRAARCATARA RTEARTECALATTETTGTTGTTALCT TS
TTTATTECAGC TTATAATGGTTACALATARRGCRAATAGCATCACAAATTTCACRARTAARGCATTTTTTTCACTECATTC
TAGTTGTEGTT T O AR T AT CA A TG TAT T TAR GG TAR LT TGT AL GO GT TAATATTTTGTTARR AT T CECETT A
ALTTTTTGTTARATCAGCTCATTTTTTAACCARTAGHCCEALATCGECARLMRTCCCTTATARATCAR D ASRA T AR CCES
FATAGGETTEAGTGTTGTTCCAGTTTGEARACAAGAGTCCACTATTARAGRALACETGERCTCCARCETCARRGEGUEALAD N

CCGTCTAT CAGGGCGAT GGCCCACTACGT GAACCAT CACCCTARTCAAGTTTTTTGGEET CGAGETGCCGTAARGCACTA
|

AAGCTT=Hindlll  CTGCAG=Pstl




TEET AT TR AT AT A A T A AT T A G T AT T AT T AT A O AT AT A TR AT TGOS T TACATAACTTACGS TAL
ATEEC OGO EECT RO OO A R R OGO A TTGACET AL T AR TG ACETATGTTCCCATAGTARCGCOCARTE
AT T T AT TR T AR T GG E T GEACT AT T TACGGT AR R CTGOCCACT T GECAGTACATCARGTGTATCATAT GCC
AT A OO A T TR ET A TR EET AL B T OO T GO AT TAT GO CAGTRACATGRCCTTATGEEACTTTC
CI T T AT A T T AT A T T AT AT G T AT T A AT T AT GOGE T T T TG ECTACATCAATGEEOGT GEL
TR T T AT A AT T T AR T T O C R O OO AT T AT AR T R T TTETTTTGECACCRR R R TCE RO
AT T T AR A T T G AR T OGO AT TR G AR A TG TAGEOC TG TACGET GEEAGETCTATATADL
FOAGRECTEET TTAGT AL C T CAGA TG TAGC G TACCGET OO CAC CA TEET GRGCA MEEECGAGERAGCTETTCR
CEEEET T AT O T GET ORI RGO CAC GT AR A OGO CAC ARG TTCAGOCTET OO AGGEOGRAG EET
GRTECCRCCTACGECA R G TG TR RCTTCATC TG CAC CACCGECARGCT GOCCETEOCCTEECCCACCCTOGT RO
RO EA TR T AT G T TR G T A C OO GAC CACA TEA RGO RO CGRCTTCTTCAAGTOOGCCATEC
ARG T AT A GGG A AT T T T T ARG A GACGEC AR CTAC ARG OO GOEOCGAGETEALGTTCGRE
RO T EET GA R CGCAT R TR MG AT CER T T A A GEAGEA CEECARCATOCTGEEECACARGIT GEL
AR TAC AR A A A A TCTAT AT CAT RO CG ACA RGO A NG RS ECATCARGSTEAMC TT CAMGATCCGCC
AR AT OGAGEAC G AGCCT G AT OO GACCAC TAC CAGC A AT ACC COCATOGEOCACGEOC COGTEGCTECTE
CCCERCA AT AT GAGCAC CCAGT OGO CTEAGCAL A GACCOCAR CGA GRRGCGCGATCACATGETCCTGCT GER
G CET A OGO EEEATCA T TGO A T A AT TGTACAAGTACT CAGR TCTOGRGECT
aagcttggaggtgagocogatggagatttattoceccecagacatgtetgaggtage tggogggaggtocctoccagocecctocact
Cagctgagtgcagocococcatctot tgatgggocttocoggoagoggaggaacatat accagacacccacacagaagatgagaga
Agcocctggactoctgggoctggoggtgoccctgectgtgtgtgoctggaagectgagogoctgagagggtgt ctcaactocogag
Aagatctgocattgttcoccattoctggottgoctagtecagectectgoctctgeat tgotggoctgaagtgggtatttgtaggac
Aagatatttgaatacgactctocctacccaccttgaccetggggggttaggecaggaccoctgtgatttectctggatecaact
Gotgoococagocattttggtatcatoctgaggeoatacacttcacctgtectctaaggoctecagtoctgaagetggggoctecatgtt
Acagtacaaggtgaccatgctgoctgtggoctoctgaaccttcagocagtacogac coggaagaaccggotgtoctgottttect
Ccctttcactctactgocacocgococcttococcttotocage toggaccocctgaggt gagaacacccaagtcaggaactcageea
Caaacaacagaaactaacctgocaaactgotoctaaact ttocacatogacatccacgactgggaccagocatoctocataaag
Tgocgoggagaaggagaaaactttoctgtgtgaatgggggocgagtgettcacggt gaaggacctgtcaaaccogtocaagatac
Ttgtgcaagtgcccaaatgagtttactggtgatcgttgccaaaactacgtaatggccagcttctacagtacgtccactccl
ctgca

TR GG A OGO R T A O GEA T T AGA T A R TR TC A TA R T RGO CATACCACATTTGTAGRGS
TTTTRCTTGCTTTARR A A CCTCCCACRCCTCC OO C TG AN CTGARNCATAR R R TR TGCARTTGT TG TIGTTARCTTS
IR T AT AT A A T T T A AR R T G R R TR e A T AR TTTCAC AR R TR R RCCRTTTTTT TCACTGCATTC
TR T T GET T TG A T A TR T T AT T T AR GG T AR A T TG AR GO T TR TATTTTGTTARRRTTCOGCETIR
ARTTITTGI AR AT CAGCTCAT T TT T T AR C A A T A O R TCRGC AR A AT CCCTTATAR A TCAR A A GARATACGRAC CER
R RCEET T AT T TG T AT T TR R e R T A CTAT TR M G RO TEERCTCCARCETCAR AGEEOGAR AT

T T AT A GAT G A CT A T G R C A T CA CCCT AR TCRAGT TTIT TTGGGET CGRAGET GOCGTRARGCACTR |,

AAGCTT=Hindlll  CTGCAG=Pstl
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This tool will take a DMNA sequence and find the large, non-averlapping open reading frames using the E coli genetic code and the sites for all Type I and commercially
available Type lll restriction enzvmes that cut the sequence just once. By default, only enzymes available from NEE are used, but other sets may be chosen. Just enter your
sequence and "submit". Further options will appear with the output. The maximum size of the input file is 1 MByte, and the maximum sequence length is 300
KBases.

Wihat's new in V2.0

Local sequence file: | [ Browse.. | Standard seguences:
GenBank nurmber. | | [Browse GenBark | #Plasmid vectars v |
ar paste inyour DMNA sequence:  (piain or FASTA farmat) #viral + phage v

® MNEB enzymes
O All commercially available specificities

® Linear - O All specificities
® Circular Enzymes 1o use O All + defined cligonuclectide sequences
O Only defined cligonuclectide sequences

define oligos
Minimurm ORF length to display: aa.

Mame of sequence: | fopfional)

The sequence is:
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Earlier projects:

Note: Your earlier projects will be deleted 2 daye after they were last accessed.

You need fo have cookies enahled in your brawser far this feature fo work. Delete projects

[ Disable NEBcutter cookies

Done
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ORF Sequence

unnamed SEJUERCE

5632 bp

&y

[Edit] - [Delete] - [Add new ORF] - [Locate multiple cutters that excise this ORF] - [Silent Mutagenesis]

Protein sequence:

> 048 aa

HMVSKEGEELFT
TGELEVEWPT
FEDDGHYETE
VY IMADEQEN
YLSTQSALSE
FMEIYSFDMS
PFGLLGLAVEC
FVDEIFEYDS
SEAGLHVTVQ
EVRTPESGTQ
GECFTVEDLS

GVVEILVELD
LVTTLTYGV(Q
AEVKFEGDTL
GIKVNFEIRH
DENEERDHMV
EVLGERSSSE
CVCLEAERLR
PTHLDEGGLG
GDHAAVASEP
PQTTETNLQT
NESRYLCECPE

GDVHGHEFS5V
CFSRYFPLHME
VHRIELEGID
HIEDGSVQLA
LLEFVTAAGT
STQLSAAFPSL
GCLNSEEICT
QDEVISLDFT
SAVPTRENRL
APKLSTSTST
HEFTGDRCQH

Blast this sequence at MCBI

SGEGEGDATY
QHDFFESLME
FEEDGNILGH
DHYQONTEIG
TLGMDELYEY
DGLPAAFEHT
VPILACLVSL
ARPAILVSSE
SAFPEFHSTA
TGTSHLIKCA
YVMRSFYSTS

GELTLEFICT
EGYVQERTIF
KLEYNYNSHN
DGEVLLEPDNH
SDLELELGGEE
FDTHTEDERS
CLCTAGLEWV
AYTSPVEFLQ
FEFESFARTF
EKEEKTFCVHG
TEFLSLEE

EGFP

NRG1



€d-11I-TOUN

pCR’-Blunt II-
TOPO"
3.5 kb

|0 ond
U fweue

NRG1-11I-B3

pCR*-Blunt II-
TOPO*
3.5 kb

Ui fweuen

EGFP HindIlI Primer senso

tacaagtactcagatctcgagetcgagetcaagettggaggtgagecgatggagatitaticcccagacatgtctgaggtagetggegggaggtcectecageecetecactcagetgagtgeag
ccccatctcttgatggecticcggeageggaggaacatataccagacacccacacagaagatgagagaagecctggactectgggectggegpigecctgetgtgtgtgectggaagetgage
goctgagaggetgictcaactccgagaagatetgeattgttceeatictggctigectagtcagectetgectctgeattgetgecctgaagtgggtatitgtggacaagatatitgaatacgacte
tectacccacctigaccetggeegettaggecaggaceetgtgattictetggatecaactgetgocccagecatittggtateatetgaggeatacacticacctgictctaaggctecagtctgaa
getggegcteatgttacagtacaaggtgaccatgetgetgtggectetgaaccticageagtaccgacecggaagaaccggetgtetgettttecteocttteactctactgeacegeecttcectt
ctccagetcggaccectgaggtgagaacaceecaagticaggaactecagocacaaacaacagaaactaacctgeaaactigetectaaactttecacategacatecacgactgggaccageeat

ctcataaagtgcgeggagaaggagaaaacttictgtgtgaatggggpcgagigcticacggtgaaggacctgtcaaaccegtcaagatactigtgeaagtgeccaaatgagtitactggtgat
cgitgccaaaactacgtaatggoccagetictacagtacgtecacto

ctgcag
Primer antisenso listI
Asel
8
ApaL ’ SnaB |

Nhe | 537
Ecod7 Il (597)

CMV IE Agel 501)

Eco01091 voly A EGFP
(3850)
pEGFP C3 BsrG 1 (1323)
4.7 kb Sv40
Kan"/ poly MCS
Neo' fl (1328-1413)
SV40 ori ori /i
P
e Miu | (1638)
Dralll (1368
Stu |
(2573)
ATG STOP
EGFP 1330 1340 127 1360 1370 1380 1390 STOPs
TAC AAG TAC TCA GAT CTC GAG CTC AAG CTT CGA ATT CTG CAG TCG ACG GTA CCG CGG GCC CGG GAT CCA CCG GAT CTA GAT AAC TGA TCA
Scal Bglll  Xho! S\ | HimdIl  EcoRI Pstl  Sall Kpnl Apal \ BamH| Xba I* Bell*
Ec?l%ﬁ 0 Acel AspT81 \ Bsp1201 Xmal
Sacll Smal



’
technologies

Products & Services

RNA extraction

RNeasy® Mini

RNeasy Mini Kit

For purification of total RNA from animal cells,
animal tissues, bacteria, and yeast, and for RNA
cleanup

TRIzol® Reagent

{Ambion®)

RNA gquantification

BioSpectrometer

by spectrofotometer
by Nanodrop

Solo per uso didattico - vietata la riproduzione o la vendita



* RNA extraction . After trizol extraction, RNA is resuspended in 20 pl H,O

 Evaluation of RNA concentration at the spectrophotometer:
- you read 2 plin 1ml H,O (RNA diluted 1: ?) in a quartz cuvette
- reading at the spectrophotometer = 0.05 OD (optical density) T
- conversion factor: 10D = 40ug RNA/ml

Evaluate the concentration of RNA in your original tube
by expressing it in pg/ul:

How many ul should | take to get 1 pug?

How many pg do you have in your original tube,
after concentration reading?


https://www.coleparmer.com/p/jenway-quartz-cuvettes/66803

stock 1 sample final concentration
RNA 0.1 pg/ ul ul 1 pg/reaction
Buffer 5x ul 1x
BSA 1 ug/ul ul 0.1 pg/ ul
triton 1% Ll 0.05%
dNTPs 10mM Ll 500 uM
random primers 50uM ul 5uM
RT 100u/pl ul 200u/reaction
RNAsin 33u/ul ul 33u/reaction
Water to 25ul Ll
Tot 25 ul




C.V.=C,V,

Concentration of the stock Final concentration

NaCl 5M 0,5M

Total volume 25 ul

C.V.=CV;
C.=stock concentration
V_=stock volume V=CV,/C,
C.=final concentration s _
Vf=final volume Vi=0,5% 25/5=2,5




DILUTION FACTOR

Concentration of the stock Final concentration

NaCl 5M 0,5M

Total volume 25 ul

How many fold do | have to dilute this ingredient?




DILUTION FACTOR

Concentration of the stock Final concentration

NaCl 5M 0,5M

Total volume 25 ul

How many fold do | have to dilute this ingredient?

5:0,5 =10 fold = dilution factor
The final volume is 25 pl, how many ul do | have to use?

| have to dilute 10 fold this ingredient in the final volume of the solution
| will have to add 1/10 of the final volume

25ul:10=2,5ul



DILUTION FACTOR

Concentration of the stock Final concentration

NaCl 5M 0,5M

Total volume 25 ul

How many fold do | have to dilute this ingredient?

CS=StOCk concentration Dilution factor = CS/Cf= 5/0,5 =10

V.=stock volume
C.=final concentration
Vf=final volume

V.=V /dilution factor = 25/10 = 2,5




DILUTION FACTOR

Concentration of the stock Final concentration

NaCl 5M 0,5M

Total volume 25 ul
How many fold do | have to dilute this ingredient?

CS=StOCk concentration Dilution factor = CS/Cf= 5/0,5 =10

V.=stock volume
C.=final concentration
Vf=final volume

V.=V /dilution factor = 25/10 = 2,5

V5=Vf/ (Cs/ Cf)

V.=V,C,/C, = 25*0,5/5 = 2,5




stock 1 sample final concentration
RNA 0.1 pg/ ul ul 1 pg/reaction
Buffer 5x ul 1x
BSA 1 ug/ul ul 0.1 pg/ ul
triton 1% Ll 0.05%
dNTPs 10mM Ll 500 uM
random primers 50uM ul 5uM
RT 100u/pl ul 200u/reaction
RNAsin 33u/ul ul 33u/reaction
Water to 25ul Ll
Tot 25 ul




PCR reaction

STOCK RT+ RT - final conc
cDNA 5ul

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 puM
Taqg polimerase 1u/ul ul > 1u

H,O ul

total 50 pl




— N
sense i | PCR antisense
=) misense
SEnse ‘1' Il PCR (nested)
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STOP

ATG

rat

=

antisense

sense

| PCR

Solo per uso didattico - vietata la riproduzione o la vendita

| PCR
SC OB C




ATG STOP

rat

—
sense antisense
| PCR
=) 1-
sense antisense

Il PCR (nested)

| PCR Nested PCR
SC OB C SC OB C

DIPUSA b 0 3UOIZNPO.dLI D] DIDIBIA - 03131DPIP 0SN 43d 0[0S




| PCR Nested PCR
SC OB C SC 0B C

sense antisense
&=

% cut with a blade the bands from
the agarose gel

¥ elute DNA with a kit that allows to
dissolve agarose

¥ use the obtained DNA for ligation

SC=Schwann cells
OB=olfactory bulb
C=control (PCR mix)



PASSAGES FROM THE LIGASE TO THE SEQUENCE

¥ ligase

¥ transformation of bacteria with ligase

¥ plating bacteria on petri dishes with antibiotic
¥ growth over-night at 37°C

* miniprep of plasmid DNA using a kit

¥ digestion to determine if the insert is present

¥ digestion to determine the orientation of the insert
- which bands do you obtain if the orientation is "sense”?
- which bands do you obtain if the orientation is "antisense"?

¥ sequencing using a primer upstream and a primer downstream of the
insert



PASSAGES FROM THE LIGASE TO THE SEQUENCE

¥ sequensing using a primer upstream and a primer downstream of the
insert

Only for teaching purposes - not for reproduction or sale



Hind Il
Asp/718 |
Kpn |
Ecl136 11
Sac |
BamH |
Spe |
EcoR |

Nsi'l

pCR"-Blunt II-
TOPO*
3.5 kb

10 ond
U feue

http://www.invitrogen.com/
Cloning vector for the RT-PCR amplification product



CAT-3’
GTA-5’

ATG

STOP

5"-CTA
3" -GAT

TAG-3'
ATC-5"

STOP

ATG

5" -ATG
3" -TAC

Kanamycip
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| ods

| HWbg
| 2DS

1 9€1/27

| udy pucon

| 81/dsy
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| JON
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| 154
| 4027
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| ads
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Sanger’s method

Primer
strand

Template

strand 7

Deoxyribonucleoside triP

(a)

| @]

ddATP
\

B

A

Dideoxyribonucleoside triP
2’-3’H

A @G T




(A) normal deoxyribonucleoside

small amount of one

triphosphate precursors A(.;F ((:: G A/ dideoxyribonucleoside
(dATP, dCTP, dGTP, and TATGcT triphosphate (ddATP)
dTTP) TAT CTG A
G RCCAAT
TegcT
rare incorporation of
oligonucleotide primer dideoxyribonucleoside by DNA
for DNA polymerase polymerase blocks further growth
5 of the DNA molecule
e IGCTACCTGCATGGA

GATGGACGTACCTCTGAAGCG_
3' 5'

single-stranded DNA molecule

to be sequenced

From The Art of MBoC® © 1995 Garland Publishing, Inc.




(8}

double-stranded
DNA

single-stranded
DNA

GCATI ATGTCA
AT ATGTCAGTCCA

|

(was)

The label is usually 32P,
so that detection
requires
autoradiography

l+ ddeTP I+ ddGTP

GCATI ATGTC
IGEATI ATGTCAGTC  [GCAT
GCATI ATGTCAGTCC [BEATIATGTCAGTCCAG

Only for teaching purposes - not for reproduction or sale

Inc.

rom The Art of MBoC® © 1995 Garland Publishin




l'er Template of \'
4 emplate 0

unknown sequence

—

- =—A Dye-labeled

S Q..\:! —=——0  segments of DNA,
=~ T s — 5 e
A r— +  Denature G e{ﬁﬁ ate wi

-~ merase, ]} UNkTIOWD SEQUENCE
T foufcc)iI}\]ITPs, !

four ddNTPs
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Dye-labeled

—®
 e— segments of DNA,
 —

——l

copied from
template with

__. unknown sequence

DNA
migration

JJU.:J-U-NW- 0‘_

Dye-labeled segments
are applied to a
capillary gel and
subjected to
electrophoresis.

Detector

Laser beam

Laser

CCTGCGT TTCGAT CGTGGTTCCCAAATCGG

Computer-generated result after
bands migrate past detector




:Tip_1g_27_09_04_G10.ab1 - Chromas N E3

File Edit Ophtons Help
e W VS N s o

Open Save Export | Fant | Mest  Find | |Sampb.Tm_1g |

180 130 200 210 220 230 240 250
AL A G GCAGTGGAC G TAC TG TAGAAGC TGGCCATTACG TAGTT TTGGCAACGATCAC CAG TAAACTCATTTGGGCACTTGCAC

4] 3
s | (Gdp D 2@ @

nL.( L Ak g nj\nm »..Jm bl udgiloalo bl " m»L%Mj

& | [0 Mioos | (@) adobe | Jongi | (BN | [ adobe. | [Ruies | [Encel |[@Tie_. @BROWELIS s
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Sequencing of rat-NRG1-typelll33

Only for teaching purposes - not for reproduction or sale



SP6

Nsj |

Hind 1l

Asp/718 |
Kpn |

Ecl136 11
Sac |

T7

BamH |

Spe |
EcoR |

10 ond

pCR*-Blunt II-
TOPO*
3.5 kb

Un fweuen

Zeocin

Only for teaching purposes - not for reproduction or sale



CAT-3’
GTA-5’

ATG

STOP

5"-CTA
3" -GAT

TAG-3'
ATC-5"

STOP

ATG

5" -ATG
3" -TAC

Kanamycip

| 4023

| ods

| HWbg
| 2DS
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| udy pucon

| 81/dsy
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| 2DS

11 9€1/237

| udy pucon
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sense primer # SP6 promoter/priming site l
201 CACACAGGAA ACAGCTATGA CJCATGATTAC GCCAAGCTAT TTAGGTGACA CTATAGAATA
GTGTGTCCTT TGTCGATACT GQGTACTAATG CGGTTCGATA AATCCACTGT GATATOTTAT

Ns.lil H.']i}-:l I Aspri1d1 .F{pnll Eci36 IISa{i*I BlamH | Spiel
I

CTCAAGCTAT GCATCAAGCT TGGTACCGAG CTCGGATCCA CTAGTAACGG CCGCCAGTGT
GAGTTCGATA CGTAGTTCGA ACCATGGCTC GAGCCTAGGT GATCATTGCC GGUGGTCACA

EcoR 1 EcoR | Pstl EcoRV
| | | |
GCTGEAATTC GCCCTT AAGGGOCGAATTCT GCAGATA
CGACCTTAAG CGGGAA Blunt PCR Product TTCCCGCTTAAGA CGTCTAT
Not | xhol Nsi | Xbal Dra |l Apla | T7 promater/priming site

I | || |
TCCATCACAC TGGCGGCCGCE TCGAGCATGC ATCTAGAGGG CCCAATTCGC CCTATAGTGA

AGGTAGTGTG ACCGCCGGCGE AGCTCGTACG TAGATCTCCC GGGTTAAGOG GGATATCACT

I

GTCGTATTIAC AATTCACTGE CCGTCGTTTT ACRACGTCGT GACTGGGAAA ACCCTGGIGT 476
CAGCATAATG TTAAGTIGACC GGCAGCAAARA TOHITGCAGCA CTGACCCTTT TGGGACCGECA
\ === _antisense primer

\/

sense primer:
5-CAGGAAACAGCTATGAC-3'

antisense primer:
5’ -GTAAAACGACGGCCAG-3’

Only for teaching purposes - not for reproduction or sale



sense

5—GCTATTTGQCCATTGACCAATTGGCCAATTGAAATTGGCCATTTGGTAA—3’
3—CGATAAACCGGTAACTGGTTAACCGGTTAACTTTAACCGGMAAACCATT—5’

antisense

sense

CGATAAACC!GTAACTGGTTAACCGGTTAACTTTAACCGGTAAACCATT

GCTATTTGGCCATTGACCAATTGGCCAATTGAAATTGGCCiﬁTTGGTAA

antisense

Only for teaching purpaoses - not for reproduction or sal




sense

5—GCTATTTGQCCATTGACCAATTGGCCAATTGAAATTGGCCATTTGGTAA—3’
3—CGATAAACCGGTAACTGGTTAACCGGTTAACTTTAACCGGMAAACCATT—5’

antisense

sense

CGATAAACCuGTAACTGGTTAACCGGTTAACTTTAACCGGTAAACCATT

Sequence with primer sense:
5" - GCCATTGACCAATTGGCCAATTGAAATTGGCCATTTGGTAA - 37

GCTATTTGGCCATTGACCAATTGGCCAATTGAAATTGGCCi’iiTTGGTAA

antisense
Sequence with primer antisense:

5" - TGGCCAATTTCAATTGGCCAATTGGTCAATGGCCAAATAGC - 37

Only for teaching purposes - not for reproduction or sale



sequence
# primer

1a sense
1b antisense

1c sense
1d antisense

le sense
1f antisense

1g sense
1h antisense

olfactory bulb high molecular weight

Schwann cells low molecular weight

Schwann cells high molecular weight

!

electroferograms

|H |H
O o

||a IS
Qo 16

= 15
o

=

3|ps 4o uoinpoddal of Jou - sasodind buiyspal sof Ajuo


../../Bio-Cell_2012-2013/2007-08-09/Materiale didattico di supporto all'esercitazione/Sequenze/NRG1 in PCR-bluntIITOPO/Tip_1a_reverse.ab1
../../Bio-Cell_2012-2013/2007-08-09/Materiale didattico di supporto all'esercitazione/Sequenze/NRG1 in PCR-bluntIITOPO/Tip_1b_universal.ab1
../../Bio-Cell_2012-2013/2007-08-09/Materiale didattico di supporto all'esercitazione/Sequenze/NRG1 in PCR-bluntIITOPO/Tip_1c_reverse.ab1
../../Bio-Cell_2012-2013/2007-08-09/Materiale didattico di supporto all'esercitazione/Sequenze/NRG1 in PCR-bluntIITOPO/Tip_1d_universal.ab1
../../Bio-Cell_2012-2013/2007-08-09/Materiale didattico di supporto all'esercitazione/Sequenze/NRG1 in PCR-bluntIITOPO/Tip_1e_reverse.ab1
../../Bio-Cell_2012-2013/2007-08-09/Materiale didattico di supporto all'esercitazione/Sequenze/NRG1 in PCR-bluntIITOPO/Tip_1f_universal.ab1
../../Bio-Cell_2012-2013/2007-08-09/Materiale didattico di supporto all'esercitazione/Sequenze/NRG1 in PCR-bluntIITOPO/Tip_1g_reverse.ab1
../../Bio-Cell_2012-2013/2007-08-09/Materiale didattico di supporto all'esercitazione/Sequenze/NRG1 in PCR-bluntIITOPO/Tip_1h_universal.ab1

¥ please, analyze the sequences to verify the correctness of the cloning
and to understand the orientation of the insert

¥ open sequences.seq with the program notepad, copy them and
compare them to the rat NRG1-typelll-beta3 sequence

(use the BLAST program “align two sequences”)

¥ as Query you can use the rat NRG1 sequence from ATG to STOP

¥ as Shjct use sequences.seq that you want to analyze (c or d)
*write down the coordinates of the mutations on the expected
theoretical sequence (Query) and on the Sbjct sequence to be able to

compare - for each mutation — sense and antisense segquences

¥ don’t worry about possible gaps



2

© & https://blast.ncbinlm.nih.gov/Blast.cgi

U= L. LJF LW LW Sl Cpr e

Score

1635 bits(885)

Expect Identities Gaps Strand
0.0 891/894(99%) 0/894(0%) Plus/Minus

Cuery
Sbijct
Cuery
Sbjct
Query
Sbjct
Cuery
Sbjct
Query
Sbjct
Query
Sbjct
Cuery
Sbjct
Query
Sbjct
Query

Sbjct

1

1050

el

550

121

530

181

B70D

241

B10

301

730

36l

&S50

421

630

481

270

ATGEAGATTTATTCOCCAGACATGTCTGAGGTAGCTEECGEEAGGTCCTCCRAGCCCCTCC

trerrerrerrreererrrer rereeerrerrrrrrrrrr et rrrr e
ATGGEG&TTThTTCCCCAGACC‘EECTGEGGT&GCTGGCGGG&GGTCCTCGAGCCCCTCC

AT CAGCTGAGTGCAGCCCCATCTCTTGATGEGCTTCCGECAGCGLAGGARCATATACCS

trerrerrerrreererrrerrrrrreerrerrrrrrrrrr et e e
ACTCAGCTGAGTGCAGCCCCATCTCTTGATGGGCTTCCGGCAGCGEAGGARCATATACCR

GACACCCACARCAGRAGATGAGRGARGOZCTGEACTCCTGEEICTGECEETECCCTECTET

trerrerrerrreererrrerrrrrreerrerrrrrrrrrr et e e
GACRACCCACACAGARGATGAGAGRAGCCCTGGACTCCTGGGCCTGECGETGCCCTGCTGT

GTGTGCCTEEARGCTGAGCGCCTGAGRAGGETGTCTCARCTOCGRAGAL SATCTECATTETT

trerrerrerrreererrrerrrrrreerrerrrrrrrrrr et e e
GTETGCCTGGRAAGCTGAGCGCCTGAGAGGETGTCTCARACTCCGAGRAGATCTGCATTGTT

CCCATTCTGGCT TG CTAGTCAGCCTCTGCCTCTGCATTGCTGEGCCTGARGTGEETATTT

trerrerrerrreererrrerrrrrreerrerrrrrrrrrr et e e
CCCATTCTGGCTTGCCTAGTCAGCCTCTGCCTCTGCATTGCTGGCCTGRAGTGGGTATTT

GTEGACARGATATTTGAATACGACTCTCCTACCCACCTTGACCCTEGEEEEETTAGECCAG

trerrerrerrreererrrerrrrrreerrerrrrrrrrrr et e e
GTGGRACAAGATATTTGAATACGACTCTCCTACCCACCTTGACCCTGGGGGEGTTAGGCCAS

GACCCTGTEGATTTCTCTGGATCCALCTGCTGCCCCAGCCATTTTGETATCAT CTGAGECA

trerrerrerrreererrrerrrrrreerrerrrrrrrrrr et e e
GACCCTGTGATTTCTCTGGATCCAACTGCTGCCCCAGCCATTTTGETATCATCTGAGGCR

TACACTTCACCTETCTCTARGGCTCASTCTGALGETGEEGCTCATGTTACAGTACARGET

teeerreerrrreerrrreerrrreererrrrrrrrerrrr et rrrr ey
TACACTTCACCTGTCTCTARGGCTCAGT CTGARGCTGEGGCTCATGTTACAGTACARGET

GACCATGCTGCTGTGGCCTCTGALCCTTCAGCAGTACCGACCCGEALGRRCCGECTGETCT

trerrerrerrreererrrerrrrrreerrerrrrrrrrrr et e e
GACCATGCTGCTGTGECCTCTGAACCTTCAGCAGTACCGACCCGGRAAGRACCGECTGTCT

&0

531

120

531

180

871

240

Bl1

300

751

360

£91

420

631

480

571

240

211

3|ps 4o uoinpoldal iof Jou - sasodind buiyopal Jof Ajup



snment viewC v | | | cDSfeature @ [Restore defau

" Pairwise with dots for identities

equences selected 9

= Download v
Sequence ID: Query_1525 Length: 1282 Number of Matches: 1

Range 1: 157 to 1050 Graphics

Score Expect Identities Gaps Strand

1635 bits(885) 0.0 891/894(99%) 0/894(0%) Plus/Minus

cusry 1 AT A TTT AT T S AL AT T TEAGETAGCTEEOEEEAGETCCTCCAGOCCCTCC a0
Sbjot 1030 ...t i i i e e i e m o mmmsememssssssssssemessensnmn.om 551
Cuery 61 AT AGCTEAST G A AT T TG ATGECC T TCCGGCAGCGEBAGGRACATATACCE 120
Sbjct 5 931

Query 121 GLCRCCCRCACAGRAGATEAGREGARGCCCTGEACTCCTEEEGCOCTGGCEETECCOCTECTET 180
= o g o= - 1 871

Query 181 GTETECCTEEARGCTGAGCEGCCTGRAGAGEETETCTCARCTCCGAGRAGATCTECATTETT 240
= -« g == S = 811

Cuery 241 CCCATTCTGGCTTGCCTAGTCAGCCTCTEOCTCTGCATTECTEECCTGRAAGTEEEGTATTT 200
5 -« g == S = 751

Cuery 301 CTCEERCARGATATTTCARATACGACTCTCCTACCCACCTTGACCCTGEGEEETTAGGCCAG 360
5 -« g == S 691

Query 361 GACCCTGTGATTTCTCTGGATCCARACTGCTGLCCCAGCCATTTTGGTATCATCTGAGECE 420
= o g o= o 5 T 631

Query 421 TACACTTCACCTGTCTCTAAGGCTCAGTCTGRAGCTGEGEEGCTCATGTTACAGTACARGET 480




© & https://blast.ncbi.nlm.nih.gov/Blast.cgi

MaAllyge Li LJF LU LUJw Sl gl

Score Expect Identities Gaps Strand

1635 bit=(885) 0.0 891/894(99%) 0/894(0%) Flus/Minus

Query 1 ATGGEAGATTTATTCCOCCAGRCATGTCTGAGETAGCT GEOGEEAGET CCTCCAGCCCCTCOC 60
Shijct 1050 i eeiervcsmsmsmsmnmnn e e memems e mmmmm o m e e 991

Query &1 ACTCAGCT AT GCAGCCCCATCICTIGAT GGECTTCCGECAGCGRAGRARCATATACCE 120
Sbjoct 890 L ieiaiiessasssassasassassasassasasassassssaasasa e 931

Query 121 FACACCCACACAGRR AT GAGAGRAGCCCTERACTCCIGEGCCTIGECEGTIGCCCTIGCIGT 180
Sbjct 830 ih i iiiaisassasssassasassassasassasasassassssaEsasa e a7l

Query 1381 GIGTGCCTGRRAGCTRAGCECCT GAGAGGETGTCTCARCTCOGRGRAAGATCTGCATTGTT 240
-+ o O a11

Query 241 CCCATTCTGRCTTGOCTAGT CAGCCTCTGOCTCTGCATTRCTGGOCTGARGTGGETATTT 300
-+ o v < 751

Query 301 GIGGACARGATATTTARATACGACTCTCCTACCCACCTTGRACCCTGEEGEETTAGGCCAE 360
-+ o T 691

Query 361 FACCCTGTIGATTTCTCTRGATCCAACTGCTGOCCCAGCCATTTTGGTATCATCTGAGECA 420
-+ o O 631

Query 421 T A CTTCACCT T CTCTAAGGCTCAGTCTRARGCTGRGECTCATGTTACAGTACAAGGT 480
-+ o O a7l

Query 431 FACCATGCTGCTEIGECCICTGRACCTTCAGCAGTACCGACCOGRAAGRRCCGGCTGICT 540
-0 P 311

Query 541 GCTTTTCCTCCCTTTCACT CTACTGCACCGCCCTTCCCTTCTCCAGCTCGRACCCCTRAE 200
-+ o O 451

Query 601 CTEAGRLCACCCARGTCAGRRAACTCAGCCACRRRCARCAGRAACTARCCTGCARACTECT a0l
-+ o T 3581

Query 661 CCTARRCTTTCCACATCARCATCCACGACTRGRACCAGCCATCTCATARRGTRTGCGRAE 720
Shict 390 . ieieiieaaaaaa Guvevsnensnsnsnmsnsmsnsmsnsannmannms Connnnn 331

Query 721 AAGEAGRARMCTTTCTGTGT RAATGEGGFCRAGTGCTTCACGETGARGRACCTGTCARARE  TA0
-+ o I 271

Query 781 CORTCAAGATACTTRTGCARGTRCCCARATRAGTTTACTGGTGATCGTTGCCARARCTAL 840
-+ e O 211

Query 841 GTRAATGGCCAGCTTCTACARTACGTCCACTCCCTTICTGTICTCTGCCTGAGTAG 894
-+ o e o 157



Position of the mutation on
the rat NRG1 sequence

(numbered from ATG)

Position of
mutation on ¢

Position of
mutation on d

Position of the mutation on
the rat NRG1 sequence

(numbered from ATG)

Position of
mutationon g

Position of
mutation on h




EXERCISE #1

¥ compare your theoretical NRG1-lll-beta3 sequence from ATG to STOP
to sequences c & d and g & h.
c/d belong to the same clone, g/h to the same clone.

¥ prepare a table containing the list of mutations that you find in the
sense and antisense sequences, marking - for each mutated nucleotide -
the coordinates in the theoretical sequence, the coordinates in the
obtained sequence (c or d, gor h), the type of mutation (ie: A->G)

¥ compare the mutations found in the sequence obtained with the
primer sense with the nucleotides found in the sequence obtained with
the primer antisense

The sequences are much more correct, as closer to the primer;

if possible mutations are in regions with a high number (> 800), you can
resolve the ambiguity by analyzing the complementary sequence
obtained with the other primer



¥ open sequences.seq with the program notepad, copy them and
compare them to the rat NRG1-typelll-beta3 sequence

(use the BLAST program “align two sequences”)

3% as Query you can use the rat NRG1 sequence from ATG to STOP
¥ as Sbjct use sequences.seq that you want to analyze (c/d or g/h)
Fwrite down the coordinates of the mutations on the expected

theoretical sequence (Query) and on the Sbjct sequence to be able to
compare - for each mutation — sense and antisense sequences

Only for teaching purposes - not for reproduction or sale



Sequence analysis didactic examples

Only for teaching purposes - not for reproduction or sale



INSERT cloned in SENSE orientation INSERT cloned in ANTISENSE orientation

5" -ATGCGTACCTTTAACTCGTAG-3’

5" -CTACGAGTTAAAGGTACGCAT-3"
3" -TACGCATGGAAATTGAGCATC-5"

3" -GATGCTGAATTTCCATGCGTA-5"

ATG STOP

STOP ATG

{
>

1

E?_—j_@_i__ - >_— —_= = E?—_j_:g_i_—
/ /
CR*-Bl g *-Bl g
- PCR*-Blunt 1I- & = DCR*-BluntII- B
c . ®
S TOPO 3 S TOPO z
3.5 kb

3.5kb

Zeocin
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SENSE

ORIENTATION
5/ —-ATGCGTACCTTTAACTCGTAG-3’
3’ —TACGCATGGAAATTGAGCATC-5" w
ATG STOP

{
%
|

Eé_c.o_z_— = 2 _ ___
SP6" 38828580 (SxiEszass M
A
= DCR'-Blunt II- B
S TOPO"  E
. s-

3.5kb

Zeocin

Only for teaching purposes - not for reproduction or sale



SENSE
ORIENTATION

m 5/ -ATGCGTACCTTTAACTCGTAG-3’ |

3" -TACGCATGGAAATTGAGCATC-5"

SENSE : NNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN
L
3
S
S
S
S
S
o
S
S
<
0
3
2
ATG STOP 2
S
\ 5
Sense 3 L ariisense $
=
-
= o

EcoRV
Not |
Xho |

E3%
=

=i <]
[Sa VSN

©
o} =
=

(& Q
Q| %)

S
3
[%5]

(9]

e

»
Hind 11l
Nsi |
Xbal

Pst |

o0
~—
o =
W

Nsi |
///ECOR |
Dra 1l
Apa l

—

~J

_
—



SENSE
ORIENTATION

m 5/ -ATGCGTACCTTTAACTCGTAG-3’
3’ —TACGCATGGAAATTGAGCATC-5" m

SENSE:
ANTISENSE:

NNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN
NNNNNNCTACGAGTTAAAGGTACGCATNNNNNNN

ATG STOP

Only for teaching purposes - not for reproduction or sale
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200bp 100bp SENSE

ORIENTATION

3" -TACGCATGGAAATTGAGCATC-5"

m 5/ -ATGCGTACCTTTAACTCGTAG-3’ |

SENSE : NNNNNNATGCGTACCTTTAACTCGTAGNNNNNN

ANTISENSE: NNNNNNCTACGAGTTAAAGGTACGCATNNNNNN

BLAST:

Query: 1 ATGCGTACCTTTAACTCGTAG 21
P Errrrrrr et

Subjct Sense : 201 ATGCGTACCTTTAACTCGTAG 221

Query: 1 ATGCGTACCTTTAACTCGTAG 21

CEErrrr e
Subjct Antisense: 121 ATGCGTACCTTTAACTCGTAG 101

ATG STOP

o\ €

Only for teaching purposes - not for reproduction or sale



ANTISENSE

ORIENTATION

5" -CTACGAGTTAAAGGTACGCAT-3’
3" -GATGCTGAATTTCCATGCGTA-5"

3|ps Jo UoildnpoJdal 4of Jou - sasodind buiysnal sof Aluo
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e

SENSE:

ANTISENSE
ORIENTATION

5" -CTACGAGTTAAAGGTACGCAT-3'

3’ -GATGCTGAATTTCCATGCGTA-5' w

NNNNNNNCTACGAGTTAAAGGTACGCATNNNNNNN

STOP ATG

Only for teaching purposes - not for reproduction or sale
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e

SENSE:
ANTISENSE:

ANTISENSE
ORIENTATION

5" -CTACGAGTTAAAGGTACGCAT-3'

3’ -GATGCTGAATTTCCATGCGTA-5' m

NNNNNNNCTACGAGTTAAAGGTACGCATNNNNNNN
NNNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN

STOP ATG
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200bp 100bp

ANTISENSE
ORIENTATION

m 5’ -CTACGAGTTAAAGGTACGCAT-3'
3’ -GATGCTGAATTTCCATGCGTA-5' w

SENSE : NNNNNNNCTACGAGTTAAAGGTACGCATNNNNNNN

ANTISENSE: NNNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN

BLAST:

Query: 1 ATGCGTACCTTTAACTCGTAG 21
P Errrrrrr et

Subjct Sense: 221 ATGCGTACCTTTAACTCGTAG 201

Query: 1 ATGCGTACCTTTAACTCGTAG 21

CEErrrr e
Subjct Antisense: 101 ATGCGTACCTTTAACTCGTAG 121

STOP ATG

antisense

'

7))
o
(o))
Nsi
Hind 1l
Asp718 1
Kpn |
Ecl36 11
Sac
BamH |
Spel
EcoR 1
//ECORl
Pstl
EcoRV
Not |
Xho |
Nsi |
Xbal
Dra 1l
Apal
-
~J
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SENSE :

ANTISENSE:

SENSE:
ANTISENSE:

NNNNNNNCTACGAGTTAAAGGTACGCATNNNNNNN

LN

NNNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN

ﬂ

NNNNNNNCTACGAGTTAAAGGTACGCATNNNNNNN
NNNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN

il

Il

ANTISENSE
ORIENTATION



cC —> T

5" -CTACGAGTTAAAAGTACGCAT-3’
3" -GATGCTGAATTTTCATGCGTA-5"

STOP ATG

MUTATED
ANTISENSE

ORIENTATION

L aniisense

{
%
|

W

-~

(o))
Nsi l
Hind Il
Asp7181
Kpn |
Eci136
Sac |
BamH |
Spe |
EcoR |

. DPCR™-Blunt II- §
S TOPO® 3
3.5 kb )

Zeocin
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e

SENSE:

C - T MUTATED
ANTISENSE

5" -CTACGAGTTAAAAGTACGCAT-3' ORIENTATION

3’ -GATGCTGAATTTTCATGCGTA-5' w

NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN

STOP ATG
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e

SENSE:
ANTISENSE:

MUTATED
ANTISENSE

5/ —-CTACGAGTTAAAAGTACGCAT-3’ ORIENTATION

3’ -GATGCTGAATTTTCATGCGTA-5' m

NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN
NNNNNNNATGCGTACTTTTAACTCGTAGNNNNNNN

cC —> T

STOP ATG
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MUTATED

200bp C -> T 100bp
ANTISENSE
m 5’ -CTACGAGTTAAAAGTACGCAT-3’ ORIENTATION
3’ -GATGCTGAATTTTCATGCGTA-5' w
SENSE : NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN
ANTISENSE: NNNNNNNATGCGTACTTTTAACTCGTAGNNNNNNN
BLAST:
Query: 1 ATGCGTACCTTTAACTCGTAG 21
e e

Subjct Sense: 221 ATGCGTACTTTTAACTCGTAG 201
Query: 1 ATGCGTACCTTTAACTCGTAG 21

CErrrrrr e rr e
Subjct Antisense: 101 ATGCGTACTTTTAACTCGTAG 121

STOP ATG

antisense
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o
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Nsi
Hind 1l
Asp718 1
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Ecl36 11
Sac
BamH |
Spel
EcoR 1
//ECORl
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Not |
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Nsi |
Xbal
Dra 1l
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MUTATED

200bp C -> T 100bp
ANTISENSE
m 5’ -CTACGAGTTAAAAGTACGCAT-3’ ORIENTATION
3’ -GATGCTGAATTTTCATGCGTA-5' w

SENSE : NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN

ANTISENSE: NNNNNNNATGCGTACTTTTAACTCGTAGNNNNNNN
BLAST:
Query: 1 ATGCGTACCTTTAACTCGTAG 21

et

Subjct Sense: 221 ATGCGTACTTTTAACTCGTAG 201
Query: 1 ATGCGTACCTTTAACTCGTAG 21

EErrrrr rrr e
Subjct Antisense: 101 ATGCGTACTTTTAACTCGTAG 121

ITdentify the mutation sequence on Query, Sense and antisense:

Query  Sense Antisense
9 (C) 213 (A) 109 (T)
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SENSE :

ANTISENSE:

SENSE:
ANTISENSE:

213

|
NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN

_LAVWWVAAAYIA

109

I
NNNNNNNATGCGTACTTTTAACTCGTAGNNNNNNN

Ml

NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN
NNNNNNNATGCGTACTTTTAACTCGTAGNNNNNNN

MUTATED
ANTISENSE
ORIENTATION
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ANTISENSE OK
WITH A SEQUENCE
MISTAKE

5/ -CTACGAGTTAAAGGTACGCAT-3"
3’ ~GATGCTGAATTTCCATGCGTA-5’ w

STOP ATG

{
%
|

W

-~

(o))
Nsi l
Hind Il
Asp7181
Kpn |
Eci136
Sac |
BamH |
Spe |
EcoR |

. DPCR™-Blunt II- §
S TOPO® 3
3.5 kb )
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Zeocin



200bp 100bp

ANTISENSE OK

WITH A SEQUENCE

m 5’ -CTACGAGTTAAAGGTACGCAT-3’ MISTAKE
3’ -GATGCTGAATTTCCATGCGTA-5' w

SENSE : NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN
ANTISENSE: NNNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN
BLAST:
Query: 1 ATGCGTACCTTTAACTCGTAG 21
EEErr et
Subjct Sense : 221 ATGCGTACTTTTAACTCGTAG 201
Query: 1 ATGCGTACCTTTAACTCGTAG 21

P rrr e
Subjct Antisense: 101 ATGCGTACCTTTAACTCGTAG 121

ITdentify the mutation sequence on Query, Sense and antisense:

Query Sense Antisense
9 (C) 213 (A) 109 (C)
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SENSE :

ANTISENSE:

SENSE:
ANTISENSE:

213

|
NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN

~LAANVWAMAMANVANA

109

I
NNNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN

M

NNNNNNNCTACGAGTTAAAAGTACGCATNNNNNNN
NNNNNNNATGCGTACCTTTAACTCGTAGNNNNNNN

ANTISENSE OK
WITH A SEQUENCE
MISTAKE

d|ps 40 uoildnpoldaJ iof Jou - sasodind buiyonal Jof Ajluo



EXERCISE # 2

* you have to identify the peak corresponding to a specific mutated
nucleotide in the electropherograms c/d or g/h to verify if it is really
mutated.

prepare 1 slide:

* showing the two peaks corresponding to that specific mutated
nucleotide in the electropherogram of the sequence obtained with
primer sense and in the electropherogram of the sequence obtained
with primer antisense



Tip_1h_universal.ab1 - Chromas
Edit Options  Help

File

= ¥

Open Save  Expork

& | - -
Print | Mext Find | N — |5~3m|:'|8- Tip_th |

File

Tip_1g_reverse.abl1 - Chromas |-_||E||' .

310 320 330 340 350 360 370 380
A G GTGTC T A A TC L G AG A A GATC TG AT TG TTCCC AT TC TG G TTGCC TAG TCAGCC TC TGO C TC TGCATTGC TG GCCTL

ﬁ

hluhmmﬂhmJlulmlLumllhlmllmmmmdmulmﬂuhm

Edit  Options  Help

= & ¥

Open Save  Export

S | N Bk . -
Print | Mext  Find | - |5c‘-mp|8- Tip_1g |

780 790 ga00 810 g220 8230 g40 g&0
A TGO AGAGGC AGAGGE TG AC TAGGCAAGCCAGAL TGEG AACAAT GCAGATCTTCTCGGAGTTGAGACACCCTC TCAGGCGCTC

_

Sequence Position on Position on
B in NRG1111B3 sequence sequence
with primer with primer
b antisense (h) sense (g)
Es: 228 (G) 339 (G) |813 (C)




To analyze electropherograms.abl you have to use the program

Chromas; in this way, you can identify the peak corresponding to a
specific nucleotide

http://www.technelysium.com.au/chromas.html

sense

GCTATTIG >

GCTATTTGGCCATTGACCAATTGGCCAATTGAAATTGGCCATTTGGTAA

CGATAAACCGGTAACTGGTTAACCGGTTAACTTTAACCGGiﬁAACCATT

antisense



http://www.technelysium.com.au/chromas.html

