www.TheTransfectionExperts.c

The Transfection Experts

ﬂ\/ﬁ’ru S
Vo

Selecting the Right Tools for Transi
of Cultured Mammalian Cells

B. Gopal Krishnan, Ph.D.
Senior Technical Marketing Scientist
b.gopal@mirusbio.com




www.TheTransfectionExperts.com

About Mirus BIO

Founded in 1995 for developing gene therapy
technologies

Technology Focus: Transfection Reagents & ’
A Nucleic Acid Delivery into any cell type §&

First to Develop:

A Serum compatible plasmid DNA transfection
reagent (TransIT®-LT1)

A siRNA transfection reagent (TransIT-TKO®)
A serum compatible reagent for large RNA delivery

\¢
(TransIT®-mRNA) M ] ru S

A Universally compatible electroporation solution

(Ingenio® Solution) o o—
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Worldwide Presence




Mirus Bio Product Families

Label IT® TranslIT ® InVivo

DNA and RNA In Vivo Nucleic
Labeling Kits Acid Delivery

Transfection Electroporation
Reagents

DNA or RNA DNA or RNA 00 Y ?

Cell Cell

Labeled DNA or RNA
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Presentation Overview

A Broad-spectrum plasmid DNA transfection
I Plasmid uptake pathway
I TransIT® -LT1
I TranslT®-2020
I 3D Transfection System
I Ingenio® Electroporation Solution
A Broad-spectrum siRNA/miRNA transfection
I SIRNA/mIRNA processing
I TransIT-TKO®
i TranslIT-siQuest®

.| The Transfecti} Experts . .

¥ _ _F ® © 2011 Mirus Bio LLC. All rights resefved.



Plasmid DNAransfectionUsingChemical

ransfection Reagents

M xxxxx (_'(
ﬁm\h"i + ﬁ
plasmid DNA
Transfection Complex
Plasma membrane 4 roninocytosis
Clathrin /C eolin
Ed yt

o o ko)
S s Tl N -

expression \
- 0
K
endosgme
K nucleus j '/"Q_
k cytoplasmj

¥



www.TheTransfectionExperts.com

Types of Transfection Complexes:
Liposomes and Lipoplexes

Liposome Transfection Reagents

X—~ Cationic Lipid + Helper Lipid

O  Plasmid DNA Lipofectamine®

Li pofect ami

Lipopolyplex
(DNA, Lipid, Polycation)
|'| Cationic Lipid
== Cationic Polymer

O  Plasmid DNA TransIT®-LT1

FUGENE® 6
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Transfection Applications

Structural Genomics (Gene
Expression & Regulation)

- Plasmi A
- Large DNA

- Oligos

Protein Production
- Plasmi

Cell Biology Applicatio
Stem Cell
Tissue Engineering
Drug Development
Neuroscience
Angiogenesis
Cell Based Assays

- Plasmid DNA

- RNA

ook whNE

¥

Functional Genomics

Virys Production

- Plasmid DNA
- RNA

3D Cell Culture
- Plasmid DNA
- SiRNA
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TransT® TransfectiorReagents

TransIT® Family
DNA or RNA
Transfection
Reagents
Cell

SIRNA/MIRNA Large RNA

Broad Spectrum Broad Spectrum Broad Spectrum

Broad Spectrum
Protein Production
3D Transfection
Cell Line Specific
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TrandT&LT1 Reagent

C High Efficiency Transfection
A Achieve expression in a large percentage of cells

C Exceptional Cell Viabllity

A Acquire physiologically relevant data due to TransIT-LT1
Reagent s | ow cellul ar toxic

¢ Easyto Use
A No media change
A Requires minimal optimization

The Transfech} Experts 3 10

¥ Bt . © 2011 Mirus Bio LLC. All rights resefved.



www.TheTransfectionExperts.com

Efficienttransfectionof multiple cell lines wit
TrandT™1LT1 Reagent

1. Add purified plasmid 2. Dilute TransIT* 3. Add TransIT® Transfection 4. Incubate. 5. Harvest and titer,
DMA, mix and incubate. Transfection Reagent Reagent-DNA complexes
in serum-free media directly o cells in medium
and mix. containing serum.
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Monitoring Cell Viability during transfection

REDUCED VIABILITY
Pro Caspase9

Tl ATP”’ ATP"

Pro Caspase8
‘ Pro Caspase3

Pro Caspase3
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High Cell Viability withrangT&LT1
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Cells Alone Trand$T=LT1 LF2K Cells Alone Tran$T®LT1 LF2K

50% Plating Density 90% Plating Density
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TrangT®-2020 &TransT®-LT1:Low Toxicity in HepG2 amteLacells
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TrangT®2020TransfectiorReagent

C Superior Performance

A Outperforms FUGENE HD, LipofectamineE 2000 and
LipofectamineE 2000 CD

C Broad Spectrum DNA delivery

A Achieve high expression in many cell types

C Animal Origin Free Formulation
A Maximum compatibility for downstream applications

¢ Easy to Use
A No media change required
A Requires minimal optimization saving valuable time

The Transfecti} Experts 3 15
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Superior Gene Expression in a Broad Spectrur

of CellTypes
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In Insect Cells

Protein Production

Protein Expression in S2 Cells using Different Transfection Reagents
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TrandT®LT1& Trans$T®2020

C TranslIT broad spectrum and cell-line specific
reagents: High Efficiency & low cellular toxicity

C TransIT-LT1: Low toxicity formulation, broad
spectrum high efficiency reagent

C TransIT-2020 is a superior alternative to
FUGENE®HD, Lipofectamine® 2000 and
Lipofectamine® LTX-Plus

| The Transfech} Experts
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TransIT®- 3D Transfection System

\Y o
MII‘US@ reinnervate
m Tha REAL 30 Call Cultusre Company

The Transfection Experts

The Transfecta Experts g 19

¥ v~ =8 . © 2011 Mirus Bio LLC. All rights resefved.




Transfection in 3D

N
3D Cell
Cultures
| |
— pm—
Scaffold Hydrogel
= -
| | | |
| | | | | | | | | |
A | ) A | A | | |
A BD A
Alvetex® 3D Insfkl|Hystem Matrigel E MaxgelE Collagen |
(Reinnervate) | || (3D-Biotek) (Sigma) (8D 1 (Sigma) (Millipore)
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TranslT®-3D Transfection Protocol

Cells seeded on to
Hydrated alvetex® 3D scaffold

2 days
Day of Transfection
9 9 15-30 ol 9 %
Add plasmid DNA Add TransIT®-3D Reagent \l' Add Transfection Complexes to cells in culture

ﬁ Perform Reporter Assay

Transfection using TransIT-3D Transfection Reagent in alvetex®

21
¥ =N © 2011 Mirus Bio LLC. All rights resefved.




www.TheTransfectionExperts.com

3D Transfection using TransIT®-3D

NIH 3T3 cells

¥

1,500,000,000

1,250,000,000

1,000,000,000 -

750,000,000 -

250,000,000

Luciferase Activity (RLUs)
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100,000,000

50,000,000 -

0 -

Reagent-to-DNA Ratio

3D Transfection of Multiple Cell Types
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CHO-K1
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HepG2

31 21
MCF-7 NIH-3T3
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TransIT®-3D Transfection Reagent:
Salient Features and Benefits

C High Efficiency DNA Delivery in a Large Proportion of
Cells in a Wide Range of Cell Types Cultured in 3D

¢ Easy-to-use Protocol and Ready-to-Use Kits

C Biologically Relevant Data & Perform Experiments in 3D,
Mimicking an in vivo Environment

| The TransfectA Experts . .
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Mirus Product Overview

Transfection Labeling
A TransIT® reagents & kits A Label IT ® reagents & Kits
A DNA & RNA delivery A DNA & RNA labeling
A Cationic polymer /lipid formulations A Covalent attachment of Reporter
A High transfection rate, low toxicity & molecules (Fluorophores/ Biotin)
ease of use A Single step reaction
i Electroporation

A Ingenio® Electroporation Solution & Kits

A DNA and RNA delivery into Hard to Transfect
Cells

fel

24
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X 5

Ingenid® Electroporation Solution

Nucleic Acid Delivery into
Hard to Transfect Cells

| The Transfech} Experts
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Mechanism at the Cellular Level

A. Before electric pulse B. During electric pulse C. After electric pulse
(& M © O KO
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plasma
. membrane .,
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cytoplasm

+
+
Plasma Membrane acts as a barrier 1. Electropermeabilization 4. Membrane translocation
2. Electrophoretic migration 5. Intracellular migration
3. DNA/membrane Interaction 6. Entry into the nucleus

7. Gene expression

(Escoffre et al., 2008)

5
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Ingenid®electroporation protocol

Harvestcells Q

Washcells andresuspendn IngenioSolution

—

g—

Mix DNA with cells, transfer to cuvette

—@
CLOM

Electroporatewith optimal pulse

Transferelectroporatedcells to
culture vessel, incubate and harvest
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Ingeni® Electroporation Solution & Kits

C High efficiency electroporation of hard to transfect cell
lines and primary cells

A Delivery of DNA, siRNA & miRNA

Compatible with all conventional electroporation devices
A Including Lonza-Amaxa®, Bio-Rad® or Harvard BTX®
Higher Cell Viability

A Lower toxicity compared to other electroporation methods
Universal Solution for all Cell Types

Reduce research costs while maximizing results

A Replaces Lonza-Amaxa kits

00 O O
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DNADeliveryinto Hard to Transfect Cdllines

80

B HL-60
B K-562
B Jurkat E6-1
B SK-N-MC
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N
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Percent EGFP Positive Cells
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S

Ingenio™ PBS Gene Pulser®
Electroporation Solution Electroporation Buffer
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Ingeni® - Similar Efficiency asmax#&

80
©
>
(&
2 60 |
7
(=]
a.
o
B 40
Ll
£
[+ 4]
o
g 20
0

HL-60 K-562 Jurkat E6-1 SK-N-MC

O Ingenio Solution on Gene Pulser

1] Ingenio Solution on Amaxa Nucleofector

. Amaxa Nucleofector Solution V on Amaxa Nucleofector

g \ |
/]\/h ]"L] S The Transfectim\ Experts "
[ § = © 2011 Mirus Bio LLC. All rights resefved.



Delivery into Cell Types including PrimarysC
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Ingenid®Electroporation Solution and Kit

C High efficiency delivery of nucleic acids into hard to
transfect cell-lines including cell types of immune and neural
origin

C Multi-platform compatible with any electroporation
instrument including Bio-Rad Gene Pulser XcellE , Cellaxcess®
HT, Lonza-Amaxa® Nucleofector®ll and BTX® ECM

C Simple and straight-forward protocol with exponential
decay or square wave pulse type

C Cost effective and reliable method of delivery into primary
cells and cell-lines

C Low toxicity electrotransfection with minimal perturbation to
cell health

The TransfectA Experts 3 32
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Presentation Overview

A Broad-spectrum plasmid DNA transfection
I Plasmid uptake pathway
I TransIT® -LT1
I TranslT®-2020
I 3D Transfection System
i Ingenio® Electroporation Solution
A Broad-spectrum siRNA/MiRNA transfection
I SIRNA/mIRNA processing
I TransIT-TKO®
i TranslIT-siQuest®
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Tran3dT®TransfectiorReagents

TransIT® Family

DNA or RNA

Transfection
Reagents

. Cell
SIRNA/MIRNA Large RNA

Broad Spectrum Broad Spectrum

Broad Spectrum
Protein Production
3D Transfection
Cell Line Specific

Broad Spectrum
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Transfection Reagent Y " . )
TrandT- TK@ + AANA  SIRNA
TransT-siQUESY
Cytoplasm
yiop YOO sirRnA
'
Duplex miRNA _> _> AAASiRNA
‘ ‘ unwinding

nucleus pre-miRNA\_> 'T‘
1\ \\}J\\ Activated RISC

J

Endogenous Aééciation with target mMRNA
miRNA gene > 1\ -
Pri--miRNA Fa” Hv -

K / J NAAA U

‘ Target mMRNA cleavage
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Gene Knockdown Comparison
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EfficientTransfectiorof FunctionamiRNAS
UsingTrandT-TK®@Reagent
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B (-) Control miRNA B Functional miRNA
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Reporter Plasmid

o d
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miRNA miR-18 miR-143 let7a | miR-18 miR-143 let7a
Target HEK 293 HelLa
/ Sequence
Functional
miRNA
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.
RNAITransfectiorReagents

: TransT-TK®and TransT-siQUEST

C High Efficiency Knockdown

C Two Different Reagent Formulations

C Broad Spectrum siRNA/mIRNA Delivery
C Low Cellular Toxicity

.| The Transfech} Experts . "
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TranslPandIngenid®DeliveryProducts

-TheSolution for all Transfection Needs

] ] Hard to Transfect Cell Lines
Eukaryotic Cell Lines & Primary Cells

TrandT®Transfection Ingenio®Electroporation
Reagents Solution and Kits

§ DOVA d _ ONA

—) BRI IROVA —
DNA or RNA o

— Large RNA N — Large RNA

SIRNAMIRNA
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LabelT® Tracker Kits for DNA asiRNA

Label IT® Reagent
Chemical Structure

s

y =

H 0L J

PasmidDNA /siRNALabeling
Protocol Overview

Plasmid DNA osiRNA

A AT

Label IT® Linker 0

N—CH,

Reactive Group &

Cl Covalent Bond
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¥

» () | Add
| Label IT® Reagent

v

Incubate 1 hr @ 37°C

v
Purify
O O O
EaYarava
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UseLabelT® siRNATrackerKits to track delivery

A Direct chemical labeling of any Plasmid DNA or siRNA

Label IT® Reagent

K» CyI|§ 3 Cy||§ 5 Fluorescein Rr;odamlne Biotin
| |

VWV NV etV NN NN NN

FLW W% . . . N FLY .5 F Y. vy TN FLW .

A siRNA/MIRNA is trackable and functional for knockdown

FluoresceirsiRNA /| & usiRNA
2 .,/ *

Fluorescein

g X

FoW L W% "
Transfect labeled
Plasmid or siRNA

& Visualize

HelLag TransITTK® CHO Cells Ingeni@®Solution
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Visualization of thd ransfectiorProcess

COS-7 Cells

1 hour 4 hours
Autofluorescing cells
Rhodamine-labeled DNA
al Yellow Fluorescent Protein g
N localized to nucleus ‘
8 hours

. 24 hours
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Mirus Bio Transfection Solution for all Cell Type

DNA Transfection Reagents
Broad Spectrum & Cell Line Specific

/ TransIT®- LT1
TransIT ®-2020

W TransIT ®-293 & others

W 4/ Protein Production Reagent
TransIT®- PRO

3D Transfection System

\ TransIT®- 3D

\ Nucleus/} W _WRNA Transfection Reagents

TransIT- TKO®
TransIT®-siQUEST

W TransIT®-mRNA
Eukaryotic Cell — W
Z/AP "\-n
“= Electroporation Reagent @\J'

Ingenio® Solution & Kits
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Reagent Agent™

RESEARCH PRODUCTS PURCHASING INFORMATION TECHNICAL RESOURCES SEARCH

b w v LJ

Home & Print & Email

NEW! Reagent Agent”

REAGENT AGENT™

The Transfection Experts bring you the Reagent Agenti\" - a tool designed to help you determine the best delivery solution for any nucleic acid into any cell type
including hard-to-transfect cell ines and primary cells.

Reagent Agent™™ recommendations are based on extensive in-house transfection and electroporation data, customer feedback, and citations
that are all continually updated.

For Transfection Search

Enter or select a cell type or cell source followed by a nucleic acid from the drop-down menu.

For Application Search

Click on the Application Search tab below and select your application from the drop-down menu.

Transfection Application Search
Search
Cell Type: Cell Source:
The cell type you are transfecting The source of the cell type you are transfecting
Type for Aute-Complete or Select a Value Type for Auto-Complete or Select a Value

v Bone marrow mononuclear cells A

44
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Summary

x Mirus Bio offers transfection reagents for all nucleic acids

C Mirus Bio offers electroporation products for difficult to
transfect cells
A - Ingenio® Compatible with multiple electroporators including Bio-Rad
Gene Pulser® Systems and Lonza-Amaxa Nucleofector®
C Mirus Bio offers chemical transfection reagents for all cell
types including hard to transfect cells and primary cells
A TransIT®-2020 reagent offers high efficiency and low toxicity
A TransIT ®-LT1 for broad spectrum DNA delivery
A TranslIT- PRO® for suspension 293 and CHO cells
A TransIT- TKO® and TransIT-siQUEST® for siRNA delivery
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Meet the Transfection Experts
at Booth #840

Exhibition Hall (9-4:30 pm Dec 47 6t)

A Showcase #2 Presentation: Dec 4th, 2:45-3:45 pm, Room 104

Latest Trends in Transfection: RNA Induced Puripotent Stem Cells, 3D Culture Systems and More

A Tutorial Presentation: Dec 5%, 6:45-8:15 pm, Room 111

Transfection 1011 Mechanism and Optimization of Transfection Technology

A Poster Presentation: Dec 6th, 12:30-2:00 pm, B921
A Novel System Enabling High Efficiency Low Toxicity Transfection of Cells in 3D Culture

B. Gopal Krishnan, Ph.D.
Senior Technical Marketing Scientist

techsupport@mirusbio.com
608-441-2852 (US Direct)
888-530-0801

www. TheTransfectionExperts.com




