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Harmonogram cvi€eni z genového inzenyrstvi — Jaro 2022

Teorie ke Ctyfem uloham bude probirana v uterky pro vSechny zapsané studenty spolecne (3-4 v semestru),
v uCebné E25/209. Potfebné pomucky: notebook. U&ast povinna. Prakticka ¢ast bude probihat v cca 4
tydnech v semestru/skupina.

Pfiprava fuzniho
Klonovani endolyzinu CRISPR/Cas10 inaktivace faga CRISPR/Cas9 editace E. coli proteinu s GFP

Priprava kompetentnich Ptiprava kompetentnich Ptiprava kompetentnich Ptiprava kompetentnich

bunék E. coli pro
klonovani (Top10F’) a
pro expresi (BL21)

Nastépeni
vektoru pET28

Defosforylace Preciéténi
vektoru produktu, $tépeni

Extrakce z gelu

Ligace

Transformace

Izolace rekomb.
vektor lyzi
varem
Transformace do
expresnich bunék

Preockovani

Funk¢ni test citlivosti bunék

S. aureus k endolyzinu

Funkcni test PAGE a
zymogram

PCR genu pro
endolyzin

Extrakce z gelu

PCR nebo stépeni
elektroforéza

bunék E. coli pro
klonovani (DH5‘ S.
aureus (RN4220)

Nastepenl
vektoru Spajeni oligo

Purifikace
vektoru kitem

Kontrolni elfo
Ligace

Transformace do E. coli

Colony PCR Elektroforéza

Elektroporace do
S.aureus RN4220 pSpcl

Preockovani

Funkéni test citlivosti bunék
S. aureus k faglm 812 a 812a

Hodnoceni plak

bunék E. coli pro
klonovani (DH5‘ pro
expresi (BL21)

Nastepeni

vektoru Spajeni oligo

Defosforylace
vektoru

Extrakce z gelu
Ligace
Transformace
Elektroforéza

Colony PCR

Preockovani

Indukce exprese
Priprava mikroskopického
preparatu a mikroskopie

bunék E. coli pro
klonovani (Top10F’) a
pro expresi (BL21)

Vystépeni
genu pro GFP

Nastépeni vektoru
pET28_SH3

Defosforylace Precisténi
vektoru produktu

Extrakce z gelu Elektroforéza

Ligace

Transformace

Colony PCR Elektroforéza

Preockovani

Indukce exprese

Sonikace a purifikace fuzniho
proteinu na FPLC

Fluorescenc¢ni mikroskopie
bunék s GFP
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Plsobeni restrikénich enzymu

Typy RE: I, 11, 1l a IV

TYPES AND ACTIVITIES OF RESTRICTION ENZYMES

Type I

Cleaves DNA at random sites far from its

recognition sequence

Type 11

Cleaves DNA at defined positions close to

or within its recognition sequence

Type IIG

Cleaves outside its recognition sequence with
both REase and MTase enzymatic activities

in the same protein

o
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Fosfodiesterova vazba

RE pusobi na

fosfodiesterovou
vazbu v molekule DNA

5' Konec
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Type IIP

Cleaves symmetric targets and cleavage sites

Type 115
Recognizes asymmetric sequences

Type 11

Cleaves outside its recognition sequence and
require two sequences in opposite orientations

within the same DMNA
Type IV

Cleaves modified (e.g., methylated) DNA

NHx

Deoxyrlbonukleoud (dNTP)
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Definice jednotky enzymu

One unit 1s defined as |the amount of enzyme

required to digest 1 ug of lambda DNA in
1 hour at 37°C|in 50 uL of recommended
reaction buffer

Aktivita enzymu

v’ zavisla na teploté

v’ zavisla na typu substratu

v’ zavisla na Case

v’ zavisla na chemickych faktorech (druh pufru)
v’ zavisla na koncentraci (U)



Zavislost na case
Classic vs. FastDigest

or for

NdeI-Classic

e Incubate at 37°C for 1-{16 hours.

30 min

NdeI-FD
Incubate at 37°C in a heat block or water thermostat for|5 min|(plasmid DNA)

(genomic DNA), or for

No detectable degradation

>60 min|(PCR product).

of 1 pg of lambda DNA due to

nuclease contamination or star activity occurred during

incubation with 1 pL of FastDigest Ndel ffor 6 hours. |

Longer incubation may result in star activity.




Zavislost na case / typu substratu

BamHI-FD

e 1 pL of FastDigest BamHI is formulated to digest up to:

— 1 pg of lambda DNA in 5 min.

— 1 pg of plasmid DNA in 5 min.

— 0.2 pg of PCR product in 5 min.

=t g of genomic ONATTS mim, or 5 pg of genomic
DNA in 30 min.

NdeI-FD

e 1L of FastDigest Ndel is formulated to digest up to:

— 1 pg of lambda DNA in & min.

— 0.2 pg of PCR product in >60 min,

— T g of genomic DNA in 30 min, or 5 pg of genomic
DNA in 3 hours.




Zavislost na typu substratu

Enzyme Oligo Sequence Chain % Cleavage
Length |5 1y | 20 hr
Ndel CCATATGG 8 0 0
CCCATATGGG 10 0 0
CGCCATATGGCG 12 0 0
GGGTTTCATATGAAACCC 18 0 0
GGAATTCCATATGGAATTCC 20 75 >90
GGGAATTCCATATGGAATTCCC 22 75 >90
Enzyme Base pairs %Cleavage Vector Initial Cut
from End Efficiency
HindIII 3 90 LITMUS 29 Ncol
2 91 LITMUS 28 Ncol
1 0 LITMUS 29 BamHI




Zavislost na typu substratu

NEW ENGLAND be INSPIRED
4 . drive DISCOVERY
lO Sfrn. sery GENUINE Applications & Products Tools & Resources Support About

Prokaryotic Methylation

In prokaryotes, MTases have most oftan been identified as elements of restriction/modification systems that act to protect host DMA from
cleavage by the corresponding restriction endonuclease |Most laboratory strains of E coli contain three site-specific DNA methylases.l

« Dam methylase—methylation at the N® position of the adenine in the sequence GATC (1,2).
+ Dem methyltransferases—methylation at the C5 position of the second cytosine in the sequences CCAGG and CCTGG (1,3).
+ EcoKl methylase—methylation of adenine in the sequences AAC(N®)GTGC and GCAC(N®)GTT.

Some or all of the sites for a restriction endenuclease may be resistant to cleavage when isolated from strains expressing the Dam or
Dcm methylases if the methylase recognition site overlaps the endonuclease recognition site. |For example, plasmid DNA izclated from

|dam+ E. coliis completely resistant to cleavage by Mbol, which cleaves at GATC sites.

Mot all DNA isolated from E. coli is methylated to the same extent. While pBR322 DNA is fully medified {and is therefore completely
resistant to Mbol digestion), only about 50% of A DNA Dam sites are methylated, presumably because the methylase does not have the
opportunity to methylate the DNA fully before it is packaged into the phage head. As a result, enzymes blocked by Dam or Dem
modification will yield partial digestion patterns with A DNA.

Restriction sites that are blocked by Dam or Dem methylation can be un-methylated by cloning your DMNA into a dam™, dem™ strain of £.
coli, such as dam™/dem™ Competent E. colf (NEB #C2925).

Restriction sitas can also be blocked if an overlapping site is present. In this case, part of the Dam or Dcm sequence is generated by the
restriction enzyme sequence, followed by the flanking sequence. This situation should also be considered when designing restriction
enzyme digests.

Eukaryotic Methylation

CpG MTases, found in higher eukaryotes (e.g., Dnmt1), transfer a methyl group to the c’ position of cytosine residues. Patterns of CpG
methylation are heritable, tissue specific and correlate with gens expression. Consequently, CpG methylation has been postulated to play
a role in differentiation and gene expression (4).

Note: The effects of CpG methylation are mainly a concern when digesting eukaryotic genomic DNA. CpG methylation patterns are not
retained once the DNA is cloned into a bacterial host.



Zavislost na teploté a pufru

Pozor na soucasné stépeni vice enzymy! https://nebcloner.neb.com/#!/redigest

Home Page / RE Digest

Restriction Enzyme Single/Double Digestion

Sall ~
BssHII - X clear 2nd selection
Digest in NEBuffer r3.1 Show Detailed Protocol
% Activity in NEBuffer™
Name Cat # Temp °C Supplied Buffer Add SAM
ri.1 r2.1 ra3.1 rCutSmart
Sall RO138 37 NEBuffer r3.1 Mo 10 10 100 10
BssHII RO199 50 rcutSmart Buffer No 100 100 100 100
Name Time-Saver ™ Heat Inactivation (°C) Methylation Sensitivity
Sall Yes 65 Cpg (Blocked)
BssHII Yes 65 Cpg (Blocked)
Motes:

1. Digest in NEBuffer r3.1 (or NEBuffer 3 + rAlbumin) at 37 °C with Sall, then add BssHIl and raise temperature to 50 °C.

2. Sall has a High Fidelity version Sall-HF. High Fidelity (HF) Restriction Enzymes have been engineered for reduced star activity and have 100% activity in rCutSmart
Buffer which may simplify your double digest.




Zavislost na koncentraci

Mensi koncentrace enzymu premeéni stejné mnozstvi substratu za delsi Cas.

Casteéné expirovany enzym lze kompenzovat:
1. Prodlouzenim doby inkubace.
2. Pridanim poctu jednotek (U/reakci)

Uzitecné odkazy a zdroje:

https://www.thermofisher.com/cz/en/home.html

https://international.neb.com/

https://www.neb.com/~/media/nebus/files/chart%20image/cleavage olignucleotides old.pdf

https://www.neb.com/~/media/nebus/files/chart%?20image/cleavage linearized vector old.pdf

https://international.neb.com/tools-and-resources/usage-quidelines/nebuffer-performance-chart-with-
restriction-enzymes

https://nebcloner.neb.com/#!/redigest

https://nebcloner.neb.com/#!/



https://www.neb.com/~/media/nebus/files/chart image/cleavage_olignucleotides_old.pdf
https://www.neb.com/~/media/nebus/files/chart image/cleavage_linearized_vector_old.pdf
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://international.neb.com/tools-and-resources/usage-guidelines/nebuffer-performance-chart-with-restriction-enzymes
https://nebcloner.neb.com/
https://nebcloner.neb.com/
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Postup klonovani

GGATCC
CCATGG CCTAGC

GGTACC 1 Fll{_—_
S
PCR pomoci primert s RE misty j-- -

+ NcoI, BamHI; 37 °C/16 hod

|

Gen zajmu

GGATCC
CCATGG CCTAGG

G

G GGTACC
CATGG CCTAG
_C\ /
+T4 ligaza
=+ = 22 °C, 60 min
lysF1l

Nastépeni vektoru pET28 pfislusnymi
restriktazami (Ncol, BamHlI)



///BamHI

histidinovéa kotva

stop koddn pociatok

replikacie

EXPRESNY VEKTOR



Transformace E. coli

lysF1
T\ E. coli TOP10F'
+ +0,05M Cacl,
PET30 42 °C, 1 min

+lysozyme, Naj-acetate,

—\ lysF1 isopropanol Q Q Q

lysF1
\ E. coli TOP10F' O

culture



Exprese heterologniho genu v E. coli

E. coli strain BL21(DE3)

Genotyp: E. coli B dcm ompT- hsdS(rB-mB-) gal

- kmen obsahuje gen DE3 — gen pro T7 RNA polymerazu pod kontrolou promotoru lac UV5
a laclq, IPTG je vyzadovany jako induktor nutny pro expresi T7 RNA polymerazy.

- dcm (DNA-cytosine methyltransferase) - deficientni

- ompT (outer membrane protease) — deficientni

- hsdS (restrikéné-modifikacni systém) — deficientni pro restrikci a modifikaci

- gal operon — metabolismus galaktozy

BL21 (DE3)
= =3 b
x.\.;\_ J ':5' Q\ -....
SN |
| f/

bunkovy 1zzétk f b ]
&

- + ultrazvuk
— chloroform

AN - -
.-"" Y i\ . e J
AN ", \-.__ -

) protein zaujmu proteln zaujmu

J




Exprese heterologniho genu v E. coli
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CRISPR/Cas9 editacni systéem

Homologous
recombination

Genomic DHA
u

| I

Preciae delebon, waeibon o meodifecution

Cas9 protein je endonukléza navadéjici gRNA na cilovou sekvenci DNA.

Dvé funkéni oblasti:

- oblast s nukleazovou aktivitou (NUC) a oblast s rozpoznavaci funkci (REC)
tvofena a-helix (Obr. 1A).

Oblast NUC obsahuje tfi domény:

i) HNH nukleazova doména Stépici cilovy retézec DNA

i) RuvC nukleazova doména Stépici ,nontarget” retézec DNA,

iii) PAM sekvence tzv. protospacer-adjacent motiv zajistujici specifické navedeni Cas9

k cilové DNA sekvenci (Pl — PAM-interacting domain).




CRISPR/Cas9 editacni systéem

SgRNA — crRNA (navrhujeme) + tracrRNA

] sgRMA [single guide RNA) 2 sgRMNA + Cas9 protein
Cas?
sgRMNA N
R gl
PAM saquence
(6'-NGG-3')
F1T1T1rrrriri
- - » rrrrrrrir 111
Target spacific tracrRMA L1 111111 |
crRMNA sequence -

Your favorite gene

crRNA — jak ji navrhnout?

1. Rucné
2. Pomoci vhodnych on-line nastroj

https://chopchop.cbu.uib.no/#
https://arep.med.harvard.edu/CasFinder/



Schématické znazornéni interference gRNA a umléeni exprese genu fisZ
vedouci k defektu ve tvorbé septa.
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fisZ #D M

prunamns

ftsZ RNA d i
uplex anti-sgRNA
(+AHL, -aTc, -IPTG)
anti-sgRNA
W (R B S g
. P T & A - & ) 3
g 2 5
S U .
~‘- - L] L
\,\ . j ’ R : \
= o 7 RS e
|~ 3 [Tealer. A
A . i " e \ ‘. 41
4 z \ < /[ ¥ S "~ S i
N % 5 .4 3 k¥
7 DAL N
e E W -
S (S P -
o3 e o ) L} A N !
\ .b\ SN = .". b ; RS >
o# R (LTI SO 3 . B ol
: Miovs e
Voo Z ks 7 il
\ ‘; S 3 : '..3-' \..‘ NSy Z S 5 .‘“ ‘ ‘{
. . < .:\h TS > [}
- (g w 1
Ly ; an ¢

A. bunky E. CO/I bez edltace septa, bezny fenotyp
B. bunky E. coli po umiCeni genu ftsZ
Svételny mikroskop, barveno bazickym fuchsinem.



Navrh spaceru pro editaci septa u E. coli

1.

Identifikace genu ftsZ v genomu E. coli — NCBI databaze

2. Navrh spaceru ciliciho na danou DNA sekvenci (ru¢né, pomoci nastrojll napr. chochop)

ftsZ

Scroll to zoom. Drag to njove feft and right.

Download results:

Rank

1

o

18

11

12

13
14

16

17

select one

Target sequence

ACAAGCGCTGCGTAAAACAGCGG
CGTGCTGGTTAACATCACGGCGG
AATGGAACTTACCAATGACGCGG
GGCGAGCGGTGAAGACCGTGCGE
CATCCAGCAGGGAGATACCGCGE
TTTCGAACTCATCCAGACGCAGG
TCCAGAAGTTGGCCGCAATGCGG
AGGCTTAGTGACGACAGCAACGG
GCAGCGAACGATGTACTGAAAGG
TGCTTCCGACAACGCGACTGTGG
AGGTCGATATCTTCCAGCAGCGG
CGTTGTCGGAAGCARATGCACGE
AAGTCCACGTTCATCARACCCGG
TGCGCCAAACGCATCCAGCAGGG
TGTTGCGACAGGTATCGGCATGG
GATCCTCATCAGCCGCATTGCGG

GCGTCTGEATGAGTTCGAAACGE

navrzene spacery

105,700

Genomic location

NC_@ee913.
NC_@ee913.
NC_@ee913.
NC_@eed13
NC_0ee913.
NC_@ee913.
NC_@ee913.
NC_@eegl3.
NC_@eed13.
NC_@eed13.
NC_@eegl3.
NC_@ee9al3.
NC_@ee9al3.
NC_aee913.
NC_aee913.
NC_@ee913.

NC_@ee913.

3:

3:

wWoow W W

3:

3:

3:

3:

3:

3:

3:

3:

3:

3:

3:

185442

186881

1185316

185991
185823

1186111

185523

185684

165854

166159

16860843

1686150

185911

1685834

1686234

185535

166114

105.200

Strand

+

+/- fetézec

105,200

GC content (%)

8
55
10
78
50
8
55
EL]
8
50
EL]
e
45
50

108,000 108,100 106,200
Self-complementarity MMa M1
-] 1 ]
1 1 ]
-] 1 ]
1 1 [
] 1 2]
-] 1 ]
-] 1 ]
e 1
e 1 8
1 1 [:]
e 1 ]
e 1 ]
e 1 ]
-] 1 ]
-] 1 8
2 1 ]
2] 1 ]

05,200 106.400

M2 MM3 Efficiency

] a 73.73

] a 73.53

] a 71.25

] [:] 69.91

-] [:] 68.11

] a 67.43

] a 66.84
66.34

[:] a 65.92

[:] a 66.51

] a 64.85

] a 63.92

] a 63.83

] a 63.55

[:] a 63.48

8 [} 04.76

] [ 62.42 .

efektivita Stépeni



Navrh spaceru pro editaci septa u E. coli

1. Identifikace genu ftsZv genomu E. coli — NCBI databaze
2. Navrh spaceru ciliciho na danou DNA sekvenci (ru¢né, pomoci nastrojll napr. chochop)

Target: ftsZ
Rank: 1

Target sequence: ACAAGCGCTGCGTAAAACAGCGG

105,250

Download:  Please select one

Pair Left primer coordinates

1 NC_@88913.3

2 NC_0ea913.3

w

NC_©08913.3
4 NC_0ea913.3

5 NC_e88913.3

1185224-105246
:1195242-105264
1195220-185242
:195248-185262

118533@-105352

105,300

Left primer
TGGCTGCGAAAAGAGTTTTAAT
TAATTTTTATGAGGCCGACGAT
TAGTTGGACTGCGAAAAGAGTTT
TTTAATTTTTATGAGGCCGACG

ATGACGCGGTGATTAAAGTCAT

Left primer Tm

6.

8
.4

AT ATETTT GAASCANT AT TACCAAT GAGEOGET GATTAAGTCA

3

w

105,350

Left primer off-targets

1
1
1

105.400

Right primer coerdinates
NC_@60913.3:185486-185568
NC_©608913.3:105486-185588
NC_©080913.3:105486- 105508
NC_©608913.3:105486-185588

NC_@60913.3:185587-185669

|
105.450

Right primer
AGTCCTTTGGTGATACCGCTAC
AGTCCTTTGGTGATACCGCTAC
AGTCCTTTGETGATACCGCTAC
AGTCCTTTGGTGATACCGCTAC

CAGCAATAAAGACCATGTCTGC

Right primer Tm

1

I

Right primer off-targets

Pair off-targets

a

@

105,600

Product size



Predstaveni vektoru pro editaci CRISPR/Cas9

(6706) Sacll pBR3220r1-F
[T/ promoter gRNA end) ' '

| Bsssal (62) Chloramfenikol 25 pg/ml
| l / Agel (57) . .
sm L e Tetracyklin (indukce exprese) 10 ug/ml
promoter|-_ ~ |
(6502) AVFIT —_ \

Spel (599)

Mscl (204)
~ Pasl (938)

7 PAIMI* (942)
e

r O;}
RNA sange L
(5628) BamHI._\_\_._. \-\QO )

- BspEI (1171)

_Zral (1514)
-~ AatIl (1516)

" AFITT (1517)
dCas9-bact_T7p_FisZ_spacer

_Afel (1736
6767 bp - Afel ( )

“— HaeIl (1738)

NsiI (1755)
SnaBI (1503)
(4822) Mlul — \)

" EcoNI (1931)
(4712) Pal

(4543) PmlI

" ribosome binding site

" BStZ171 (2465)
BmgBI (2470)

(a028) KpnI /
(4024) Acct5I

Swal (2771)

(3511) Sphl

' BfuAI-BspMI (3319)
(3353) BmitI Nh

el (3349)



Predstaveni vektoru pro editaci CRISPR/Cas9

AGATAAAGTTCTTAGTGCATATAAGAAACATAGAGACAAACCAATACGTGAACAAGCAGAAAATATTATTCATTTATTTACGTTGACGAATCTTGGAGCTCCGGCTGGTTTTAAATATTTTGATACAAGA
s s f s ! f s f s ' | s s =

+ + + t + + + + + + +
TCTATTTCAAGAATCACGTATATTGTTTGTATCTCTGTTTGGTTATGCACTTGTTCETCTTTTATAATAAGTAAATAAATGCAACTGCTTAGAACCTCGAGGGCGACGAAAATTTATAAAACTATGTTGT
1290 1295 1300 1305 1310 1315 1320 1325 1330
Asp ys Val Leu Ser Als Tyr Asn Lys His Arg Asp Lys Pro lle Arg Glu Gln Ala Glu Asn Tle lle His Leu Phe Thr Leu Thr Asn Leu Gly Als Pro Ala Ala Phe Lys Tyr Phe Asp Thr Thr
dCas9 >

ATTGATCGTAAACGATATACGTCTACAAAAGAAGTTTTAGATGCCACTCTTATCCATCAATCCATCACTGGTCTTTATGAAACACGCATTGATTTGAGTCAGCTAGGAGGTGACTAACTCGAGTAAGGAT
f ' f ' | f ' f ' ' | ' 6370

1 1 1 1 t t 1 1 1 1 t 1 1
TAACTAGCATTTGCTATATGCAGATGTTTTCTTCAAAATCTACGGTGAGAATAGGTAGTTAGGTAGTGACCAGAAATACTTTGTGCGTAACTAAACTCAGTCGATCCTCCACTGATTGAGCTCATTCCTA

1335 1340 1345 1350 1355 1360 1365
Tle Asp Arg Lys Arg Tyr Thr Ser Thr Lys Glu Val Leu Asp Ala Thr Leu lle His_Gin _Ser Ile Thr Gly Leu Tyr Glu Thr Arg lle Asp Leu Ser Gin _Leu Gly Gly Asp &
dCas9

e 4
Skvenacia T7 oligo gRNA sanger

CTCCAGGCATCAAATAAAACGAAAGGCTCAGTCGAAAGACTGGGCCTTTCGTTTTAT
s ' f ' y

TTGTTTGTCGGTGAACGCTCTCTACTAGAGTCACACTGGCTCACCTTCGGGTGGGCCTTTCTGCETTTAT
' ' ' ' | s

t t t t t t t t t t t t t 6500
GAGGTCCGTAGTTTATTTTGCTTTCCGAGTCAGCTTTCTGACCCGGAAAGCAAAATAGACAACAAACAGCCACTTGCGAGAGATGATCTCAGTGTGACCGAGTGGAAGCCCACCCGBAAAGACGCAAATA
[ FrRB T1 terminstor | [ T7Te terminator ]

AvrIL

ACCTAGGTAATACGACTCACTATAGGGAATATACAGGGGATTATATATAATGGAAACTGGAAGATATCGACCTGTCGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGA
f ' ' f f ! f s f ' ! s 20

1 1 1 1 t t 1 1 1 1 t 1 1
TGGATCCATTATGCTGAGTGATATCCCTTATATGTCCCCTAATATATATTACICTTTGACCTTCTATAGCTGGACAGCAAAATCTCGATCTTTATCGTTCAATTTTATTCCGATCAGGCAATAGTTGAACT

T7 primer Bsal end C— oRNAsafold

|E§DC[ ‘Sact[
AAAAGTGGCACCOAGTCOGTGCTTTTTTTGAGATCTGTCCATACCCATGGTCTAGAATGCTCGAGTCAGAAACCGCGGCAAAGCCOTTTTTCCATAGGCTCCGCCCCCCTGACAAGCATCACGAAATCTG
s s ' L ; A A s s L ' re0

TTTTCACCGTGGCTCAGCCACGAAAAAAAGTCTAGACAGGTATGGGTACCAGATCTTAGGAGCTCAGTGTTTGGCGCCGTTTCGGCAAAAAGGTATCCGAGGCGGGGGGACTGTTCEGTAGTGCTTTAGAC

T7 promoter gRNA end

ACGCTCA ar
A ees 6767
TGCGAGT 5"

promotor...... ATGGAAACGAGACCATTGGTCTCAGTTTTAGAGCTAGAAA........sgRNA

Kazeta ve sméru 5-3:

Avrll
TCATCCTAGGTAATACGACTCACTATAGGGAATATACAGGGGATTATATATAATGGAAAC

GAGACCATTGGTCTCAGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTT
ATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTTGAGATCTGTCCATACCCATGG

TCTAGAATGCTCGAGTCAGAAACCGCGGAGA
Sacll



Predstaveni vektoru pro editaci CRISPR/Cas9

Kazeta ve sméru 5-3:

Avrll

TCATCCTAGGTAATACGACTCACTATAGGGAATATACAGGGGATTATATATAATGGAAACGAGACCATTGGTCTCAGTTTTAGAGCTAG

AAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCTTTTTTTGAGATCTGTCCATACCCAT
GGTCTAGAATGCTCGAGTCAGAAACCGCGGAGA

Bsal
SGCII NNGGTCTCHNCACANNNNCTCTHNGAGACCHNN
Kazetu étépime BsaI restriktézou: NNCCAGAG_-JGTGT‘[‘\.J[‘\INGAGA‘NCTC.TGG[‘_-J
Bsal Digestion Bsal
v
5...GGTCTC(N)T...3 L e T
54
3...CCAGAG (N)5 Y NNGGTCTCN CACANNNN CTCTNGAGACCHNN
L) NHCCAGAGNGTGT NHNNGAGA HNCTCTGGNHN
Esal (1)

ACAGGGGATTATATATAATdEAAACéRGACCATTGETCTC&CTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAG

tgtcccctaatatatattaccttggctctggtaaccagagtcaa%?tctcgatctttatcgttcaattttattccgatc
3’ ‘ | 5’
Po stépeni Bsal
5 GAAACTGGAAGATATCGACCTGIC oligo 1 3
ACAGGGGATTATATATAATG‘ ' | TAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAG
tgtcccctaatatatattaccttt TTTﬁatctcgatctttatcgttcaattttattccgatc

3’

L Y »J 5'
I o1igo 2

Oligo 1 a Oligo 2 - sekvence mezerniku cilici na gen ftsZ doplnénd o presahy
komplementarni k naStépené kazeté ve vektoru



Exprese dCas9 indukovana tetracyklinem

Zaklad expresniho systému indukovatelného tetracyklinem

v

| teR

P
tetR = teracyklinovy represor l

. Tetracycline or doxycycline

. TetR \
0

_TetR |

v

[ TetR @l Target gene | Target gene
| E—, g | I |

P tetO P tetOQ

Konstitutivni exprese TetR povede k inaktivaci jakéhokoli transgenu, ktery obsahuje
sekvenci operatoru, k niz se TetR vaze. Po pridani tetracyklinu (nebo jeho analogu
doxycyklinu) dojde k jeho navazani na TetR, jehoz konformace se zméni a neni schopen se
vazat na operator, coz vede k navozeni exprese transgenu.



Exprese dCas9 indukovana tetracyklinem

(1517) AfIIL

(1516) ;atIII T7 promoter gRMNA end
1514) Zral |
(1514) | (3353) BmtI (6676) BStXI |
1171) BspEI | 3349) Nhel 1
(1172) Bsp ([1o31) EcoNl (3319) Bfuf\l—l;sle | T7 primer Bsal end] |
(312) EcoP151 (942) PfIMI* (1203) SnaBI 1 1 (4822) MIuI romotar 'l
(290) AlWNI (936) Pasl (1755') NsiT | (2771) Swal (4028) Kpnl p il
(97) Agel . (904) MSCI.I | (1738) Haell (2470) BmgBI | (4024) Acc651: (4712) Pcil (6502) AvrII_‘..I \|
(64) BssSﬂIl‘ (599) Spel (1736) Afel || (2465) BstZl?I} (3511) Sphl \| (4543) PmIL (5628) BamHI T7Te terminator| ||| || SacII (6706)
vee | | L1 | I l v
. :| 2000l 4n00! soool D
pBR3220ri-F | | | |
lambda t0 terminator cat promoter tetR/tetA promoters ribosome binding site rrnB T1 terminator gRNA scaffold
CAT-R Tet-R | Puro-F Skvenacia T7 oligo gRNA sanger

tet operator

Postup prace v bodech:

[.  Vychozim materialem je plazmidova DNA
pACas9_T7 (vektor pro Cas9 editaci bez
mezerniku, Obr. 2), kompetentni buriky E. coli
DH5a a E. coli BL21.

lI.  Vlozeni mezerniku do pACas9_T7: stépeni
vektoru, vyfezani z gelu, spojeni olig (mezernik),
ligace

lll.  Transformace upravenehé vektoru
(pACas9_T7_ztfs) do E. coli BL21, selekce na
chloramfenikolu

V. Ovéfeni transformant pomoci ,colony PCR"®

V. Indukce exprese

VI. Mikroskopie



