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High Density Scale Bar = 100pm






JInHna pmnbpobnactos. nerkoro WI-38

Designation:  WI-38
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Normal Human Epidermal Keratinocytes (NHEK)

Primary Human Keratinocytes isolated from the epidermis of juvenile foreskin or adult skin from single or pooled donors
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ATCC CRL-4027 stained with a monoclonal pan-
cytokeratin antibody (green) and Hoechst dye (blue)

The Barrett’s esophagus cell lines, CP-A (KR-42421), ATCC CRL-4027, CP-B (CP-52731), ATCC CRL-4028, CP-C (CP-94251), ATCC
CRL-4029, and CP-D (CP-18821), ATCC CRL-4030 were derived from an endoscopic biopsy specimen obtained from a region of
non-dysplastic metaplasia and transduced with the retroviral expression vector, pLXSN-hTERT.



ROANeKUnn KNeToK

e ATCC (American Type Culture Collection)
* PoccumcKas konnekums KnetodHbix KynbTyp (PKKK)
e European Collection of Authenticated Cell Cultures (ECACC)
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HEPA Filter

HEFA - BricoxoaddherxTHERAA
SAIEpHIA TACTHIL

HEPA Filter
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Ry1bTypasibHaA nocyaa

®1aKoH Ky/IbTypPasbHbIN C MpobupKa Ky/AbTypa/nbHasa co
BEHTU/IMPYEeMOW KPbILLKOM CKOLL@HHbIM AHOM

MnaHwWweT KynbTypanbHbIid Hawka lNeTpu Ky/AbTypa/ibHasa
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Cpeabl 418 KYyNbTUBUPOBAHUA KNETOK

Change today / check  Change within Leave Change or re-gas with
for contamination 24-48h CO,/ check incubator /
CO, supply

oH 65 70 74 78
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KpMoKoHcepBaLmsa KNETOK




RNOHUMPOBaHME KNEeTOoK

1:1000

NN

1x108
cells/mL

1000
cells/mL

1:100

10
cells/mL

(1

100 d/well

DO
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i

1 cell /well

Monoclonal population
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BupycHas TpaHCAYKLUMA

Viral vectors Potential cell therapy
Transduction

+ Rosuvastatin .
nﬁ; Adoptive cell
Viral plasmids immunotherapy
= VSV-G Lentiviral vector
et NK cells Genetically modified NK
Transduction cells e.g. CAR-NK cells
+ Prostaglandin E, =
CD34" cell-based
——r —_— —_—
gene therapy
Lentiviral vector encoding
human B-globin gene H3Cs (CD34" cells)  Stem cell with healthy gene
Transduction
@

+ AKTI 1/2

Retrovirus vector
encoding CAR/TCR T celis




CRISPR/Cas-9

The CRISPR-Cas9 Nuclease Heterocomplex

TARGET

PROTOSPACER
GENOMIC ADJACENT MOTIF
LOCUS (PAM)

spCas9 —
5 3
3 5
Target sequence 7.0
to cleave
CCCCGGTGATCCCTGTCCTA
5" [N GUUUUAGAGCUAG
o [[[le]]]] A
Your guide RNA A CUAUUGCCUGAUCGGAAUAAAAUY, EGAU\
sequence A A .
C UUGAAAAAGUGGCACCGA tracrRNA built
[[I||]| 6 into vectors

3’ UUUUUCGUGGCUY



Scaffold Complex formation
gRNA and target binding

+ — i

Spacer / Target+PAM

Target cleavage
(DSB formation)

OO oo ;
Non-homologous Homology directed

end joining (NHEJ) / \ repair (HDR)

R T TTU T O TTTT TR R
WT AR THTRTRTTRN R [T TR —
TR TN ATNTTI 7T
pralr template with homology arms,
desired genomic edit and PAM mutation

Insertion  _LULNUCTRRURRSRMLARERRETITTRILE

Deletion

Frameshift _TIITIININNIIIIOIT . Precise edit TN
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OnToreHeTmKa

ir’ Light
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Light sensitive opsin proteins such
channelrhodopsin-2. are found in algae and

bacteria. They are transmembrane proteins that act
as ion channels and can be activated by specific

light wavelengths, in this case blue light.

|, @i
Vector carrying e
opsin gene Neuron

The opsin gene sequence can be
introduced into specific cells - for example
using a virus vector to insert the gene into a
neuron.

) )

2 L]

L) he=d

L) k=)

L) &

] L] Opsi
e SN gene
=y — —» § Opsing
g &

& : Promoter
L) L) H

o o region

The opsin gene sequence can be extracted
from the donor organism so they may be
inserted into other cells to serve as a
research model.

Light will cause

/J& " the specific cell

% ; to fire

% Light may be
delivered by fibre
optic cable for in
vivo studies

Light can thus be used with millisecond
precision, to activate only the specific cells
of interest, resulting in neuronal firing and
the effects can be determined. This degree
of precision could not be done using
conventional electrical or chemical means.



How does optogenetics work?

@

1. Blue light activates
. “on"opsin called
- channelrhodopsin

2. Positively charged ions enter the
neuron through channelrhodopsin
resulting in firing of the neuron

+

(O ] o
L r *
: ’ &
z g 3. Neurotransmitter
is released

Channelrhodopsin
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Light activates light responsive
protein called an ‘opsin’to turn
a neuron ‘on’ or ‘off’

@

1. Yellow light activates
“off" opsin called
halorhodopsin

2. Negatively charged ions enter

the neuron through halrhodopsin
‘ stopping the neuron from firing
4 - 3. Neuron does
not fire
Halorhodopsin
YA i’i}i‘mmim LR
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Ins:de of cell
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SIXSTEPS TO STEP 4 | :

OPTOGENETICS Irisart *specidd’; fbes-pie
With optogenatic techniques, cable plus electrode.
researchers can modulate the activity
of targeted neurons using light.

STEP1

Piece together penetic construct.

Promoter Emruwudmg opsin
to drive {lght-sensitive .
. o enet STEPS |
< — : S Laser Ilcghtaf;peci'!i: wivelength
STEP 2 | opens ion channel 1:n

Insert construct inta virus,

STEP3 |

Inject virus into animal brain; opsin
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