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NON-VIRAL TRANSFECTION OF PRIMARY
HUMAN FIBROBLASTS ON MICROCARRIER
SUSPENSION CULTURE
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Attachment efficiencies differ among
microcarriers, which translate to differences
in starting cell density. This, in turn, would
affect growth rate, time frame for

. o transfection and ultimately, transfection
Introduction . . efficiency
Suspension bioreactors have been employed for the large-scale production of recombinant proteins no. of days

and expansion of cells for clinical applications. However, the process requires a stably-expressing cell
line to begin with, which can take considerable amount of time and cost to establish. A transient- Pronectin F ‘O CultiSphere S

expression system not only provides a simple cost-effective platform for production in a small- FACTIII Cyto 3
medium scale, but is better suited for cellular reprogramming and tissue engineering of primary cells Glass Hillex i
where only transient forced expression of factors is needed.

Cell Proliferation

Here, we describe an efficient non-viral method to transfect primary human foresRin fibroblasts on
suspension microcarrier using cationic reagent. This is the first step towards the development of an
integrated platform to streamline the derivation and production of reprogrammed cells.

Polymer-assisted transfection is highly
dependent on the proliferation rate of cells.
The optimal time frame to transfect should

be around when the growth curve exhibit
the sharpest positive slope.

— Methods — Microcarrier Size (um)  Surface
Inoculating Microcarrier Hillex I 160-180 + 23.96% Hillex Il
modified polystyrene
Microcarriers were first dispensed onto a
polyHEMA-treated TC-dish, then single-cell Glas?’ 125-212 +
suspension of fibroblasts were added to a cross linked polystyrene
20 1 6 ASG CT final concentration of 100,00 cells per 10 mg Cytodex 3
of microcarriers per ml of culture media. Pronectin F
P ) 125-212 b
cross linked polystyrene
o CultiSphere S
Growth Currve FACTII 21.16%
D 125-212 +

. . . gt Cell proliferation on the microcarriers cross linked polystyrene Percentage of Transfection
This is one of the most recent scientific A
Each time point were expressed as a Cytodex 3 175 + 1500 2000 900 0000

poster that | presented at last year’s percentags over a mitomycin C-reated

static fibroblasts culture PronectinF Hillex II FACTIII

American SOCiety Of Gene and Ce” g;l(::::lfdp;?;setyine 130-380 / Glass Cytodex3 [ CultiSphere S

Transfection

Therapy in Washington DC. My .

Cells were transfected on microcarrier in
. . static suspension using XtremeGENE-HP. integrated platform Transfection in static 2D culture is
pOStdOCtO ral researCh IS ON b|0proceSS Two days after transfection, cells were then _ e typically done at a certain cell density
dissociated by 0.25% trypsin and processed streamline the derivation and Sleta @2l 0GR @alfi Z1as(E EECEEElR U7
. . . expansion of engineered cells as driving the proliferation of adherent cells.
development fOr genetlcal |y eng I nee red for analysis by flow cytometry. one vertically integrated process Cell density on microcarrier is less
straightforward to gauge, and therefore,
P s difficult to assess culture readiness for
Ste m Cel IS . Sliemation transfection. Here, we transfected at
: process can be

multiple time points, bracketing around

automated in parallel the exponential part of the growth curve.
for multiple custom

small-run orders.

Transfection Time Frame

genetic engineering cellular reprogramming

induction of pluripotency
or direct conversion in a
scalable format

Non-viral tissue
engineering of clinically- «----,
relevant primary cells in
stirred suspension
bioreactor

Hillex I
Cytodex3
CultiSphere S

Transfection Efficiencies

Despite having similar percentages of transfected . - ; .
cells, the levels of transgene expression differ Transfected cells on microcarrier
significantly among carriers; Hillex Il was the
most conducive for high transgene expression
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CONFERENCE
POSTERS

2016 ASGCT

Another poster that | presented at last
year’s American Society of Gene and Cell
Therapy. | like to use these posters as a
creative outlet to try out some new designs

| did a split panel design so | can cut it in
half and put it in checked luggage instead
of having to carry a giant tube as carry on.
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w CUMMING SCHOOL OF MEDICINE Kinetics of co- More than 80% of the cells with pDNA uptaRe were positive for both Cy3 and Cy5,

pDNA uptake suggesting both plasmid DNAs were complexed and efficiently co-delivered together.

RESULTS

Figure 1.

En route to non-viral genetic engineering: F(')Urcgsécaenncﬁ g‘;g”o‘i/'greg

course of 8 days

Kinetics of pDNA uptake and transgene expression
following repeated transfection with multiple
episomal plasmids in primary human fibroblasts

. . While majority of the transfected cells co-express both BFP and GFP, small proportions
Kinetics of (_:O' were singly transfected with either BFP or GFP. Further, the relative levels of transgene
transfection expression were not equivalent; some cells had more BFP than GFP, and vice versa.

Charlie Y. Hsu and Derrick E. Rancourt —

Figure 2.

Fluorescent intensities
of GFP vs BFP over the
course of 8 days.

DAY 2 DAY 6

We then looRed at the effects of repeated transfection by first transfecting with BFP
then with GFP. To our surprise, the increase in overall transfection efficiency came
Rep_eat from new events, not pre-existing events, suggesting transfected cell may be refractory
Transfection to subsequent rounds of transfection.
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Figure 3. .
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Non-viral approach to genetic engineering of mammalian cells o
overall efficiencies

often involve co-transfection with multiple types of nucleic acid .
molecules. A significant rate-limiting sFt)ep t\:wpus lies in the lacR 3 3 3 3 Sequen!'al We then looked at whether cells were refractory to even DNA uptake. By

of efficient co-transfection, in which a subset of the transfected ! ! ! ! Transfection transfecting cells sequentially with two different fluorochrome-labeled plasmid DNA,
cells may be devoid of either one, two, or more of the factors — we saw that there is indeed a reduction in the capacity to takRe up DNA.

reqUIred 0 10000 20000 30000 40000 DN/EIS;;[rael':}e . FITC . C\/S

In this study, we used a multiplexed approach to examine the Figure A. The overall mean fluorescence following sequential
. . . . (RL1) of cells transfected with plasmids transfection

Rinetics of DNA uptakRe and transgene expression following co- labeled with decreasing ratios of Cy5-

transfection with multiple fluorochrome-labeled reporter labeling reagent-to-pDNA (v/w).

plasmids.

breaRdown of transfected cells

Methods FITC-Cy5  Cy5-FITC
Day 1 Sequential Day 2

Transfected Once Transfected_ Twice, Transfected Once
Non-invasive fluorescent labeling of plasmid DNA on Day 10Only Sequentially on Day 2 Only

Plasmid DNAs were labeled using the Mirus
Bio Label IT® Cy3 and Cy5 Nucleic Acid
Labeling Kits according to manufacturer’s
protocol. However, in order to measure

0 . . 0 4500 9000 13500 18000
transection efficiency from the labeled plasmid,

we titrated labeling densities against uptaRe and transfection o e e
efficiencies. Figure A shows that the signal intensity is labeled with decreasing ratios of Cy5-

. . . labeling reagent-to-pDNA (v/w).
proportional to the amount of labeling reagent, while uptake and
transfection efficiency (%#Cy5 and GFP level) is inversely
correlated (Figure B and C).

Transfection of human foresRin fibroblast e —— Summary

Primary human foresRin fibroblast were transfected with Cy5- : : : I _—
labeled gWiz-GFP and Cy3-labeled gWiz-BFP. A 0.02 (v/w) ‘ ‘ ‘ ‘

Cy5-to-DNA labeled gWiz-BFP were mixed with a 0.1 (v/w) Cy3- Co-transfection with multiple plasmid DNAs invariably results in asymmetry in the
to-DNA labeled gWiz-BFP at a 1T (w/w) DNA-to-DNA weight ‘ ‘ ‘ ; levels of transgene expression. Over time, the differences in relative expression
ratio, then transfected using XtremeGENE HP at a reagent-to o o levels widens, in which the stoichiometric ratios of the expressed factors deviates

DR/ i e 2 oot significantly from the intended input weight ratios.

Figure C. The % of Cy5+ cells following
transfection with plasmids labeled with

decreasing ratios of Cy5-labeling In the context of cellular reprogramming where pluripotency-associated
s AT transcription factors are delivered separately by multiple episomes, this presents
a major rate-limiting step. This may in part, explain why some iPSC-like colonies
f inoieies St appear to be partially reprogrammed while only a few commit to full pluripotency.
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Alberta Rowing Association and the University of Calgary are looking for athletes to
become the next generation of provincial, national and Olympic champions

PROMOTION POSTERS

- This poster was for the Alberta Rowing
Association, to recruit athletes for the
Own the Podium campaign for the
Canada Summer Games

AGE OF 17 AND 22 YEARS 0LD?
B/PROVI *”r \L/NATIONAL LEVEL?

CK, AGILE, POWERFUL, FIT AND STRONG?
T SUCCESSFUL SUMMER OLYMPIC SPORT?

s, please ,-..-‘ronta*“{ Sarah at sarah.laing@calgaryrowing.com

Photo credit: Kirsten Blom
Poster Designed by Charlie Hsu



PRESENTED BY THE DEPARTMENT OF BIOMEDICAL ENGINEERING
IN FULFILMENT OF HIS PHD REQUIREMENTS

CHARLIE HSU Represent Team Alberta at the ﬁ
2009 Canada Summer Games

Attention all athletes born in 1989 or later,

we are seeking highly motivated athletes with a proven sport

background interested in starting rowing, with the ultimate
DISSERTATION SEMINAR goal of representing Alberta in August 2009 at the CSG in P.E..

MECHANISTIC STUDIES ON THE UPTAKE AND : ; i .
el i e b Wty el For more |nformat|oh plea'sc‘e visit http://www.erc.edmonton.ab.ca
CATIONIC POLYMERS FOR GENE DELIVERY IN PRIMARY CELLS Brought to you by the Alberta Rowing Association

in partnership with the Edmonton Rowing Club %Ké’ \m/
and the University of Alberta Rowing Team ol &

ALBERTA ROWING ASSOCIATION PRESENTS

PODIUM PROJECT

Alberta Rowing Association and the University of Calgary are looking for athletes to
become the next generation of provincial, national and Olympic champions

Are you between the age of 17 and 22 years old?

Have you competed in sports at a club/provincial/national leve? MAY
Are you mentally tough and competitive? 30

Are you quick, agile, fit, powerful and strong? %‘gg%

Are you interested in becoming part of [12-1]

CANADA'S MOST SUCCESSFUL SUMMER OLYMPIC SPORT?

If you are interested please contact calrow@telusplanet.net

OBOROWSKY DEGNER SEMINAR HALL // 1-040 LI KA SHING CENTRE

PROMOTION POSTERS THESIS SEMINAR CANADA SUMMER GAMES

Another poster | did for the Alberta Rowing | designed a poster for my thesis defence public Another poster for the Alberta Rowing Association,
Association’s Podium Project. seminar, but the department insisted on using their for the 2009 Canada Summer Games.
own Microsoft 3D text poster instead.



Welcome!

To the Rancourt Lab

Professor, Oncology, Biochemistry and Molecular Biology,

University of Calgary

.,"\

) -~
Research . People Facilit’ Newg Opportunities

)

The Rancourt lab studies mouse and human preimplantation embryos. We have extensive
experience with the derivation, expansion, differentiation and genetic manipulation of mouse
and human embryonic stem cells and have begun to generate specific tissues for

regenerative medicine applications.

About

Dr. Derrick Rancourt is a professor in the
Departments of Oncology, Biochemistry &
Molecular Biology, and Medical Genetics at
the University of Calgary.

He is currently the Director of the ESTM
Facility, a member of the Southern Alberta
Cancer Research Institute, Deputy Director of
the McCaig Institute for Bone & Joint Health,
and Associate Scientific Staff Member of the
Tom Baker Cancer Centre.

More on People

Research

The Rancourt lab research program revolves
around the derivation, expansion,
differentiation and genetic manipulation of
mouse and human pluripotent stem cells
(PSCs), including embryonic stem (ES) cells
and induced pluripotent stem (iPS) cells.

Recently, we have discovered that fluid shear
stress in SSBs induces pluripotency and
significantly increases the efficiency of
generating iPS cells.

More on Research
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Opportunities

The Rancourt lab is committed to providing
opportunities for research trainees to further
their scientific careers. Prospective lab
members are evaluated based on the
suitability of the applicants’ background to
current research goals and research projects.

Ideal candidates should have backgrounds in
molecular biology and genetics. However,
interested individuals from all discplines are
encouraged to apply.

See Current Opportunities

RANCOURT GROUP

LAB WEBSITE

2013-Present

| re-did the website for my postdoctoral
research supervisor. | used a template
to save time on hard coding everything
then customized the layout and graphics
afterwards.



RESPONSIVE CONTENT

RANCOURT LAB
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Nanoregenerative Medicine

ULUDAG GROUP Hasan

LAB WEBSITE Uludag

Welcome
TO THE ULUDAG GROUP WEBSITE

Welcome to the Uludag Group's website. Here you will
find information on Dr. Hasan Uludag, the lab's research
interest and projects, current and past members, as well
2009-20 1 1 as the lab's infrastructure. Below are featured sections
commonly accessed by our visitors. For all other sections,

please navigate using the links found at the top of the
page.

| also did the lab website for my doctoral thesis supervisor. This

Is from 2009-2011, pre-responsive content. | start migrating
towards a Web 2.0 interface at this point. But this is still coding

H T M L / C S S b h d h . h . . . We 'again’ congratulate our gifted students Laura Rose and Nesrine Mostafa for
t securing new Canadian Institutes of Health Research (CIHR) studentships. Laura
y a n ) W I C I S Ve ry I m e CO n S u m I n g s and Nesrine secured the prestigious CIHR Doctoral Award - Frederick Banting and
Charles Best Canada Graduate Scholarships. Nesrine's project was titled "Growth
Factor and Gene Delivery for Bone Regeneration in Cleft Palates", while Laura
submitted a project titled "Gene Delivery for Bone Regeneration". These are the
latest scholarship Nesrine and Laura secured and it will be sufficient to carry
them over their PhD studies. Both Laura and Nesrine were ranked in the top 5%

of the applicant pool, clearly attesting to the quality research they pursue and
the scholarly promise they possess. Congratulations!

Lab News

Personnel News

We welcome short-term visitors Dr. Selguk Ozcan

(Assistant Professor, Bilecik University, Turkey) and

Burgin Akgiin (M.Sc. Student, Bogazici University,
‘:Turkey) to our lab. Selcuk and Burcin will get further

e e S S W I s e N e e S e IS TR RS

DEPARTMENT OF CHEMICAL AND MATERIALS ENGINEERING

Cross Appointment

Facuity of Pharmacy and Pharmaceutical Sciences
Department of Dentistry, Faculty of Medicine

Department of Biomedical Engineering, Facuity of Medicine

Search
FOR ULUDAG PUBLICATION

Press GO to show a list of Uludag publications

Publications
LATEST COLLECTION

» Publication Archive

C. Sun, T. Tang, H. Uludag, J.E. Cuervo. Molecular
dynamics simulations of DNA/PEI complexes:
Effect of PEI branching and protonation ratio.
Biophys. J (2011) 100: 2754-2763.

A. Alshamsan, S. Hamdy, J. Samuel, A. Haddadi,
A.O.S. El-Kadi, A. Lavasanifar, H. Uludag. STAT3
knockdown in B16 melanoma by siRNA
lipopolyplexes induces bystander immune
response in vitro and in vivo. Translational
Oncology (2011) 4: 178-188.

Remant Bahadur K.C., B. Landry, H.M. Aliabadi, A.
Lavasanifar, H. Uludag, Lipid-substitution on low
molecular weight (0.6 - 2.0 kDa)
polyethylenimine leads to higher zeta-potential
with plasmid DNA and enhances transgene
expression. Acta Biomaterialia (2011) 7: 2209-
2217.

D. Zhang, F. Chu, Y. Yang, L. Xia, D. Zeng, X.




PROFESSOR

HASAN ULUDAG ey

DEPARTMENT OF CHEMICAL AND MATERIALS ENGINEERING  [laell LIS

Cross Appointment

Faculty of Pharmacy and
Pharmaceutical Sciences

Department of Dentistry, Faculty
of Medicine

Department of Biomedical
Engineering, Faculty of Medicine

overview of curriculum vitae

Upcoming Conferences
To Be Annoucned

see archived dated

INFRASTRUCTURE
PUBLICATIONS

Welcome to the Uludag Group

Here you will find information on Dr.
Hasan Uludag, the group's research
activity, area of focus as well as current
and past members of the group.

Latest News

September 2008

New Students

Uludag lab welcomes two new Master's student.
Laura Rose comes to us from UBC with a BSc in
Biochemistry. Breanne Landry graduated from
UofA with a BSc in Chemical Engineering.

Achievments
Congratulations to Sufeng Zhang for successfully
defending her PhD Thesis on Sept. 25, 2008.

Congratulations to Charlie Hsu and Laura Rose for
securing the CIHR Skeletal Regenerative Medicine
Team Graduate Studentship.

» View archived lab news here.

HEWS | HOME | CONMTACT | LINKS

Recent Publication:

S. Zhang, G. Wang, X. Lin, H. Jennissen, M.
Chatzinikolaidou, H. Uludag.
Polyethylenimine-coated albumin
nanoparticles for BMP-2 Delivery. Biotech.
Prog (2008) in press.

G. Wang, H. Uludag. Recent developments
in nanoparticle-based drug delivery and
targeting systems. Exp. Op. Drug Del.
(2008) in press.

C. Hsu, H. Uludag. Effect of size and
topology of DNA molecules on
intracellular delivery with non-viral gene
carriers. BMC Biotech. (2008) 8: 23.

publication in the last 5 years

Information for Prospective Students

Uludag lab is dedicated to providing
opportunities for undergraduate and
graduate students, as well as other
research personnel to further their
scientific careers...more

ULUDAG GROUP WEBSITE

2006-2009

526 Chemical and Materials Engineering Building Office: (780) 492-0988
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University of Alberta

Rowing

Box #17 2-900 SUB, University of Alberta, Edmonton, T6G 2J7 | email : rowing@ualberta.ca

Home About Programs Membership Contact

Bulletin Express

Never rowed before? Want to try out rowing? Our fall Learn-to-Row is a
comprehensive activity-based program designed for those with little or
no prior experience and introduce them to the sport of rowing. The
program will teaches basics such as rowing biomechanics, proper
rowing technique, as well as water safety. Instructions involve a
combination of indoor exercise on the Concept2 indoor rowing
ergometers, a indoor rowing tank, and of course, on the water, in a real
rowing shell.

Check out our page on the Campus Recreation website for the latest
events and upcoming regattas

We are on Facebook! Look us up by searching "University of Alberta
Rowing Team". Join the discussion, get the latest News Feed from the
team, get involved, and contact the executives directly.

E]

For all other general inquiries, email us at rowing

WEB DESIGN

UNIVERSITY ROWING

2006-2008

| was with the university rowing club from 2004-2010.
This is the third website | did for the University of Alberta
Rowing Team before migrating to a content management
system.

The other two were done between 2004-2006, which did
not have CSS or Web 2.0 features and were purely just
HTML hardcode.



ABOUT UAPA POWERLIFTING

UNIVERSITY OF ALBERTA

POWERLIFTING
ASSOCIATION

NEDGUIVIEN WM P EIUAFA

Welcome to the new and improved website of the
University of Alberta Powerlifting Association for the
2008-2009 academic year. We sincerely hope this
new website gives you an idea of what our club
activities are, and how you can get involved.

Please note that participating in club training sessions
as a non-member (i.e. for your first visit) will require
you to sign a waiver prior to beginning the training
session.

VIl

FUWERLIFAINGYT

'
_— -
sad ly ¢ 3
——

Powerlifting combines three different weightlifting
exercise: squat, bench press and deadlift.
Competition involves...

COMPETITION MEMBERSHIP MEDIA/LINKS

.09.17.2008.

Erratum: To any members or potential members, previously we've posted out
training area as room W98-A in the Van Vliet center, when in reality our training
room is W95-A in the same building. We apologize for any inconvenience this
may of caused.

Thanks, Admin

.09.07.2008.

Welcome back to school! The 2008-2009 school year marks the UAPA's fourth
year in operation. To date we have bred many provincial, national and
international calibre athletes, raised a substantial amount of funds to support our
cause and organized seven sanctioned powerlifting meets, this year we will be
looking to expand upon these efforts.

To date, our club has raised funds in large part through granting from the
Student’s Union and the Campus Recreation Enhancement Fund and we’ve
reinvested those funds in the form of new equipment for the Fitness and Lifestyle
Centre at the University of Alberta. A large portion of this equipment will be
arriving in the coming weeks and will be placed in our primary training space
located in W-98A of the Van Vliet Centre, opposite the main weight room. The
new equipment, which includes; several Olympic lifting platforms, ER adjustable
squat/bench racks, Eleiko bars and calibrated plates, and various other
accessories, will help make us not only the biggest powerlifting club in the nation
but the most well equipped. With this influx of new equipment we would also like

POWERLIFTING CLUB

2007-2009



EDMONTON ROWING CLUB

| was with the Edmonton Rowing Club from 2004-2013. | did a number of websites for them. This is the longest running one

from 2005-2008 before | implemented a Drupal-based content management system with a customer relation database

< ¥ pd
WELCOME TO THE

/CK s, EDMONTON ROWING CLUB

- By LT
o T

.x\ a.. :
club.info |  membership | progi

The Edmonton Rowing Club currently has several rowing prograr
experience, age, skills, athletic ability and social needs. This secl
various program available. If you have any question regarding wt
mail any of the program directors, and you will be referred to acc:

PROGRAM DESCRIPTION

» Introduction to Rowing: Learn-to-Rows

If you've never touched an oar before, let alone rowed on the wal
to the right place. The Edmonton Rowing Club runs a learn to rov
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WELCOME TO THE
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club.info |  membership | programs |

WELCOME TO THE EDMONTON ROWING CLUB

Here you will find information on rowing in the city of Edmonton as well as the club itself. We
offer several programs each custom tailored to fit your particular needs. Feel free to contact us
if you have any questions.

CLUB BULLETIN
Fall Learn-to-Row

SEPT 10 2008 | 08:15 PM MST

While the Edmonton Rowing Club appreciated all the interest in the great sport of rowing, the
demand on our learn-to-row programs currently outstrips our capacity to accomodate them.
Because we are run entirely by volunteers, the availability of our instructors are highly
dependent on our members. We regret to inform that there are no more spots left for the fall
learn-to-rows.

However, there is still opportunity left for winter learn-to-row, which is done indoors, on the
eraonometer ac well ac in our indoor rowina tank If vour wotild like to <tav informed on the

ERC MAIH |

MAILING LIST |

CONTRLCT US

links | photogallery
SECTION HIGHLIGHT
MAILING LIST

Get the latest updates on club activities
sent directly to your inbox.
» link

2008 MEMBERSHIP REGISTRATION
FORMS

The 2008-2009 Membership registration
form is available here.

» download here.

NEWS ARCHIVE

Read all the featured stories in the
archive here.

» news archive

e mission is to stimulate,
onton Area. To achieve a
| programs targeted at
ons and are actively
-and self-esteem of our

s. We believe in providing
a club culture that supports

arded a grant in the amount
»f Concept 2 sculling oars.
il, competitive, youth,

cated in the river valley

of our rowers aren't even
‘RC got started?

» club news
» club info
» directions

2007 Meeting Minutes

[ 04-13-2008 ]
[ 03-16-2008 ]
[ 02-10-2008 ]
[ 01-13-2008 ]
[ 12-08-2007 ]
[ 11-24-2007 ]
[ 10-14-2007 ]
[ 09-09-2007 ]
[ 07-22-2007 ]
[ 06-13-2007 ]
[ 05-27-2007 ]
[ 04-29-2007 ]
[ 04-01-2007 ]
[ 02-25-2007 ]
[ 01-28-2007 ]
[ 01-07-2007 ]
[ 11-26-2006 ]

Administration

Board Positions Description

Minutes Archive




