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Introduction
Why Salamanders?
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133 |GATCGTGGAACTCGCCCACAGCGGAGCCCGGCCCTGCGACATCTCCCGCATCCTGCAGACCCATGCAGAT GCARAAGTCCAAGT GCTGRACAGT CARAACGTGTCCARTGEETGTGTGAGTAAGATTCTGRGCA
269|GGTATTACGAGACGGGCTCCATCCGRCCRCRCECCATTGEAGGCAGCAAGCCCAGGRTGECGACCCCCRAGRTGRTGAGCARGATCGCGCAGTACAAGCGCGARTGCCCGTCCATCTTCGCCTGREAGATCCEE
403 |GACCGGCTGCTRTCCEAGGGGETTTGCACCAACGACAACATCCCCAGCGTGTCATCGATARACCGAGTGCTCCGCAACCTGRCTAGCGARAAGCARCARAT GEETGCAGACGEART GTACGACAAGCTGCGRAT
937 |GCTGAACGGACAGACGGGCACCTGRGECACCCEECCEEECTGRTACCCRRGERACCTCGETGCCEEEECAGCCCACACCAGATGGCTGCCAGCAGCAGEARGREEEAGGCGAGAACACCARCTCCATCAGCTCCA
671 [ACGGTGAAGACTCAGACGAGGCCCAGATGAGGCTGCAGCTGARACGTARACTGCARAGGAACAGGACGTCTTTCACTCAGGAGCAGAT CGAGGCCCTGRAGRRAGAGT TTGAACGAACACATTACCCTGACRIG
805 TTTGCAAGAGAGAGACTAGCTGCCARAATAGACCTACCTGAAGCACGAATACAGGTCTGGTTCTCARACAGGAGGGCARAGT GRAGAAGGGAAGAGARACT GCGRAACCAGAGGAGGCAAGCARGCARCACTCC
939 |CAGCCATATCCCCATCAGCAGCAGCTTCAGCACCAGTGTGTACCAACCCATCCCCCAGCCCACAACACCTGTTTCATTTACGTCCGRETCCATGTTGEECAGRACAGACACATCCCTGACARACACATACGREE
) 1073|GTCTACCACCCATGCCCAGCTTCACAATGGGCAACAACCTGCCTATGCAACCCCCARTTCCCAGCCAGGCCTCCTCCTACTCTTGCATGCTGCCCTCTAGTCCRTCAGTGAATGGGCGGAGCTATGATACATAC
\ / \ / k / " 1207 [(ACACCTCCTCACATGCAGGCACACATGAACAGCCAGTCCATGGGCACAGCTGGCGCCACTTCGACAGGTCTCATTICCCCTGRAGTGTCAGTCCCAGTACAAGTTCCCGRCAGTGAACCTGACCTGTCTCARTA
\

It Is important to study regenerative capacity of salamanders at the / ™ 4 N\ 4 N\
molecular level as this will enhance our knowledge to induce same '
effect in other non-regenerative models, with an ultimate goal to apply O:s‘::f:gon
to Homo sapiens. To make it possible it is not only important to study

animal models at the genetic level, but also to efficiently tailor their *agggu‘gc‘:'ge‘
genes.
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1341 |CTGGCCAAGATTACAGTAA
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CRISPR-Cas9 as Engineering Tool s

fn Vlrm C - /" Users,aarrvan /" Desktop/I1-ab Woxrliz Dasys ton/ Pasc ST EPEE . s
F—ocoIm a | — m B=— 3 3. -
IfPhenotype T rmarm=sdat 3 o = 5= e ey MIN—EO9S o4 400000001 =S

Till now clustered regularly interspaced short palindromic repeat | associated then T ArcESESscTacaTaESEEscachcEESSEaTCccCcCRESACCACTICARCATCCACARS SO
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(CRISPR) method has proved to be a powerful tool to manipulate  sgRNA Target Sequence will guide Cas9 to the site of bass of phenotype e s I R e R —
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vitro human cell lines. ) CONCLUSION

L =g B ArgIleLeuGlnIhrHisAlaAspAla.ysValGanalLeuAspSerGlnAanalSer =0
We are using CRISPR-Cas9 system to manipulate salamander’s al.’
genetic circuit, suspecting to play a role in regeneration.

MoTY O =20 =23 3 3 =3 5, — O3 OO

=a3 HEaoa T GGG TG TGGTGAG T AR GA T T CIAa GGG CAGCGG I AT TacCcGGaAaGaAaC T T Bl ccc So00
=1 BTGl ST S ssvVVal Serl srp=S1 1led. e Gl 5B gl 51T sarrtCldulTh>»@wxl spoSer 1 1 B ragagiProoEB <3 d OO

So1 G T ARG cacGeanacEEE R GGG T CccaEEEEEE E GG T GGG T GAGCARGAE T CGOCGCAGSG 360

3 1 3 =3 | Bl ad 1l eGGl 551l  S5vpSerrr il -rsSsProcaAargvValalalThrrrProfGG1luvVal Val Serrl.srs1 1leda 1 a1 a =90

S6e1l TaAacCcaAannGcOoOGoeacTGEE T Tl T cccaecacaTiEEccaBc e cTccocTcecTiEEAGC aZ=oO

a =.t3 gl =S rragC1 uuC  SaorrsSsProSe>2 1 1leePhe21 a 1T x> >y 1 uld e r giaasprEaragl. el ccuaSe3x>GCG 1 v J 3O

a1 GG TTcecaloacecacanca T ccccTIrcecTrecaTceaTaa B T2l a=o

3 =713 Gl sy valdCsrs T hr&DsmEB syl leProSaerrval SerSerd 1laeBBsSsmBrcagwvall. O g Ea=sSTy ad o O

y Select more than
' v ¥ five target sites for
) a given gene which
After Unraveling the » full fill the
mystery requirements.

= —u .IGGCI AT e s S e s e s s T T ST e e T e e T T e T e e e e ST T o e T ST IT = S30
u B e N T s 1 aSeC 1 ul -, 1 GG 1 mdMe 1t GGl 21 a3yl o et 1T oSl srsl1. oS gife Tt 1 o= =90

( |] Plasmid

N/ DNA

@ Acquisition l /

—F A N
leader 10 9 8 7 6 5 4 3 2 1 A
cas locus CRISPR array

Virus DNA

Sy * 10 * 20 - * 100 * 110 * 120 * 130 y

1|ATG GGAGCAGTT GIGIITGIGAACGGC GGCAGAAG
135|ATCGTGGAACTC AGCGGA GACATCT AT GCAGATGCARAAGT GIGCTGGACAGICAAAACGIG‘I GGETGTGTGAGTAAGATTCTGGGCAG
269 |GTATTACGAGACGGGCTRENTEC TGGAGGCAGCAA GG‘IGAGCAAGAICGCGCAGTACAAGCGCGAGT G8RTCTTCCRBTGGEAGATERRCG

Plasmid DNA cleaved

Target Site should 403 |[nBEBECTGCTET TTGC CGACAACAI GIGICAICGAI GGCTAGCGAAAAGCAACAAATGEETGCAGACGEAATGTACGACAAGCTGEGRATG
lso have 2 537 |CTGAACGEACAGACGGGCAMBTGGEGCAMICGERCGEGCTGET GGGGA.CGG‘IG'CGGGGCA ATGGCTGEBNGCAGCAGGARGEGEGAGECCAGAACABENACT IR CAGCTEENA
Restriction Site in 671 |CGETGARGACTCAGACG ATGAGECTGCAGCTGAAACGTARACTGCARAGGAACAGGACGTCTTTCACTCAGGAGCAGATCG GGAGAAAGAGTTTGAACGAACACATT ACGTGT
Seeded Region 805 [TTGCAAGAGAGAGACTAGCT TAG AAGCACGAATACAGGTCTGGET TCTCAAACAGGAGGGCARAGTGGAGAAGGGAAGAGARACTGE AGGAGGCAAGCAAGCAACACTIE

G Inters 939 AT CAGCAGCAGCTTCAGC TGTGT AAC TTTCATTTACGTHCGGG TN T GTTGEECAGARCAGACACATIBIGACAARCACATACGGGGE
‘ nterference 1073[TCT GEBENGCTTCACAATGEGCAAC TGC CTCTTGCATGCT AGTEBBTCAGTGAATGGGCEEAGCTATGATACATACA
(2) Expression 1207|C ACAIGCAGGCACACAIGAACAG-GI GGGCACAGCTGEC ICGACAGGTCICAIII GGAGTGTCAGT TACAAGTTICGGCAGTGAARGABGTCTCAATAC

| \ / 13417 GATTACAGTAH
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Virus DNA cleaved
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= / Figure 1: CRISPR; inhabitant of Bacteria bUB -G(inserted before N20)-BseRI- BseR|-------- U6 3UTR

TAAATGTTTGAATTTTCTCTCCTCactttcGAGGAGATTAAAGAGTTTTAG
a Viral DNA ‘_ _ m AGCT

b e ATTTACAAACTTAAAAGAGAGGAGtgaaagCTCCTCTAATTTCTCAAAAT The research project can open a novel window in the field of
U o> N R . E— CTCGA regeneration, and can lead to develop the methodology to enhance

3 =-CAMAMCATGAGAGTTCTAAAT TCATTIGACATGT TG TTOGTTCAACTATATAMGAGAMGAMTACAMAMCATGAGAGTTCTAAATTCATTGACATGT TG ~5

CPrecriNA  [CIYeE———— W [ A poymerase _ _ regenerative capacity in animal models, which have lost it.
hd AT After BseRI digestion
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d 100% match CASCADE + Cas3 € =1 mismatch (in or near PAM)
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Figure 2: Most efficient Genetic Engineering tool Primer 2 (reverse): AC(N20) PP




