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“The winner of the “greatest
technology” award for the past 25 years

has got to be cell culture, which

predates the biotech industry by many
decades...”

Angelo DePalma, 25th Anniversary
Issue of Genetic Engineering NewsGENETIC

August, 2005 ENGINEERING
NEWS
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Cell culture 1s much like
cooking...

It requires
A lot of liquid handling
Measuring
Mixing
Transfer

Careful observations and control of the
environment

Good ingredients
Good aseptic technique
Sometimes, more “art” than science

ooooo
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How do | culture cells?

L

Sta&t Wl’hh “Optimize” “Optimize” my
gooda cells their culture culture
environment technique

.....
------



What are good cells?

Healthy growing, no mycoplasma or
other contaminants

Maintain their key
characteristics and functions

Come with a history and clear instructions

Come from a reputable source, like BCRC cell
bank

ooooo
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How to “Optimize” the environment?

Check the basics:
Medium
Serum
Gas
pH

Temperature Happy cells perform
better!

Surface

.....
------



3 key areas:
Harvesting
Feeding
Storing

.....
------
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. Image / Description:

Use
i Restriction:
Binsafety
: Description:
Patent LS, Pat, 4,393,133
: Gtatement:
Reference: Mature 282: 615-616, 1979; Scient
Biol. 23 349-354, 1987; U.S, Pat. §
Price: NTD$4000
Mediumy ----mmmom sy
E Culture 909 Minirmurm essential medium (Eagle) wit
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| SubCulture trypsin-EDTA
E Procedure:
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| Density:
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M&M detection:
QC management Microbials and Mycoplasma
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Fluorescence detection




QA management

E

Authentication:
Origin & Species

A GeneScan® 3.1 GeneScan™ Project-5/20/00 Display-2 Pﬂmldj
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Testing for bacteria, yeast and fungl

The simple approach (and, as a result, more likely to be
used, such as checking of serum black dots)

it

Make a rack of
antibiotic-free
medium + sera in
15mL tubes &
store at 4 C



Testing for bacteria, yeast and fungl

The simple approach (and, as a result, more likely to be
used, such as checking of serum black dots)

Negative

= W

Make a rack of

antibiotic-free Add 1mL samples
medium + sera in from suspicious
15mL tubes & cultureor
store at 4°C untested medium

to each of 2 tubes



Testing for bacteria, yeast and fungl

The simple approach (and, as a result, more likely to be

used, such as checking of serum black dots)

Make a rack of
antibiotic-free
medium + sera in
15mL tubes &
store at 4 C

Negative

= W

Add 1mL samples
from suspicious
culture or
untested medium
to each of 2 tubes

RT 37C

\J

ANB

\J

Incubate and
examine tubes
periodically by
eye & at 400x
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I\/Ilcroblologlcal Culture Method

Broth culture

supplements: | enrichment

>
60% Difco PPLO broth 37 C
20% horse serum (heat) 1~2weeks JV

1.5% Yeast extract
L-Arginine.HCI: 1 g/L Q
Dextrose: 5 g/L

phenol red Anaerobic
Positive Negative 37°C
Agar culture

supplements O 3 weeks
1.5% agar \J

Q
D
--------------------------------------------------------------------------------------------------------------------------------------

......
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SIGMA |
BIONSCIENCES |

MYCOPLASMA TEST MEDIUM



Hoechst DNA Staining

blsben2|m|c e, Hoechst #33258: bind A-T rich DNA

t Test Sample
Day 1 o f -

Indicator cell : Vero
10(4) / well 37 °C, 5% CO:
Culture 5 days

Day 6 v
Fluorescent microscope

- UV 330~380 nm
—» Fixation —» Stain —»

blue color

+

ooooo
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negative




PCR method

Polymerase Chain S
PCR Products from Eight Commonly Encountered
" Mycoplasma and A. Laidiawll Species.
Reaction

M. fermentans
DNA Marker

Nested PCR : two-stage
PCR

M. pirumn

M. fyorhinls
M. salivarium
M. arginini
M. hominis
M. orale

A. laidlawii

:

Arrplified DNA procucts were electrophoresed on 2% MetaPhor agarose
{jm 1% 7B=) ang vsizlized by exhidium oromide staining

15
ETCT Techrical SLpport 1-B00-533-6537 S
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HelLa w2 ;5 4 HeLa-phobia ???

£ w2, | HELA CONTAMINATION -
Bl " v AN OLD PROBLEM THAT HAS NOT GONE AWAY!

National Culture Collections such as ECACC supply authenticated cell
lines for use in research and commercial applications. A common

properties and limitations. Without

; S 10 it, at best the cell line will generate
definition of the word ‘authenticate’ is 'to establish the truth of: to irreproducible data; at worst the
I N T H I s make valid'. All reputable culture collections employ methods to confirm | data will be false leading to
at least the identity and origins of the strains they distribute. misinterpretation and wasted
ieclieE.

resources trving to confirm them,"
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bl

For decades, biologists working with contaminated or misidentified cell
lines have wasted time and mon ey and produced spurioes resu lts:

IN THE 19805, WHEN HE WAS A
posidoctom] fildlow atthe Scripps Rescarch
Imstitmie i San Diego, California, Rembard
Kafler received wiat was suppossd to be a
Baman cancer cell lime from acolhbonasor
“We onltared %, we cloned gemes imo it he
recal ks, fen e ] ganotyped #t andreal ced &
wits 100 % monse ™

After scores of sEnilar experences wigh
misidentified cells, Kofler and his cal
leagaes at the Tyrolean Cancer Research
Imesivnte @ Inssbrack, Ansing, now anden
ticale every line as soom as @t oroives at the
msfme And periodically afferward, they
use asimple, cheap, quick, and refiable
DA fim par prim ng tec b quoe to ver fythat
each cell lime comtimoes to be what it shoald
b= “Tik am sbsolaie et mow™ says Kofler
His lab “repeatedly™ enconmers problems
with cell lime comtammadion, and withoat
this consiant vigilance, Kofler says, 1
woaldn't becon fident gb ot owr wodke

Mot every Mologist & so wary. & B0
sarvey ofnearky 500 biologi s by (Gartmade

joumaks and funding agencies say it's not their job to solve this problem

Baehring of dhe Unnemsity of Califormia,
Berkeley, and her colleagaes, showed dad
ke San S0 of revenrchers regalady ver-
ifiy the idemtities of thedr cell limes usin g omy
of the standard sechnigquoes such as DNA
fingerprintng. “Evervbody & in denial™
ot the widespread problem of czll fine
aoms confaminaion, savs Charfes Pasmide

Early varning Hela cells have contamenated soones
of coll Pmes for more than 4 decades

Reymolds of the University of Sombem
Califormia and he Childrenk Hospinl Los
Angeles' Insttate for Pediatric Climical
Research, who establishes new pediatric
cancer cell Enes and teshs poteniial cancer
drogs on existing e

Indeed, mamy sradies hay e shoem Sata
surprisingly large nomber of cell lines
have hecome contaminated, often by
alder, more well-established cancerons
cells. Forexample, according to a 1999
paper by Roderick Macleodand Bis col
leagoes at the (rerman Cell Bank (DEME) in
Bmmschoedg, 18% of 252 hnes domaded o
ke bamk were misidentified or contams
named. The extent of the pmblem “always
SCEME 10 come a5 4 swrprise for people,”
says Jobm Mastars of University Caollega
Londom, president of fwe Ewopean Tasoe
Cultmre Society.

And even thoagh biclogiss read and
hear abont cross confamination, “people
Just think that dhis 15 not a problem inmy
lah,” says Revmolds. If contamimased cell
limes are maed merely as “test tubes™ to
express profeim, a lab's work may not be
affected. Hat, say Masters and others,
research with contamimated lines confin
mes to ohsowe potential drug kads and

14 FERBRUARY 2007 MOL 315 SOBNCE  wwwsoonosmagong
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Linique bar
code for each
cell line

Usze software to determine
number of repeats of each
allele (plus manual check)

Cancer call line

l Extract DMA

Multiplex PCR

B
g
L

R

I R
Fluorescently labelled primer pairs
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Data from ATCC web.

HelLa-contaminated cells

Chang Liver (liver)
KB (oral, epidermoid carcinoma)
ntestine 407 (embryonic intestine)
HEp-2 (larynx, epidermoid carcinoma)
WISH (amnion)
L-132 (embryonic lung)

still available, noted by HelLa marker

0 .
. B
-------



Data from ATCC web.

ldentities In question
ECV 304 (=T24) endothelium — bladder
KSY-1 (=T24) Kaposi’'s sarcoma — bladder
U-373 MG (=U251) glioblastoma
U-118 MG (=U138 MG) glioblastoma
SNB-19 (=U251) glioblastoma

Stop distribution, except KSY-1 under
patent law

oooooo
------
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Rapid thawing (60 to 90 seconds at 37 C)

Double check label to make sure it is the right
vial!

Wipe off vial with 70% ethanol before opening

Grow cells w/ or w/o removing cryoprotectant

Cell happy, You happy

.....
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N° QUAL/2004/22052a

BCRC Is granted
ISO certification L R s T
since 2001

3. CULTIVATION AND PRESERVATION OF ANIMAL CELLS |
4. CULTURE COLLECTION, PRESERVATION AND DISTRIBUTION
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TAF Certificate

/
Oct. 24, 2007

BCRC accredited

Accreditation Criteria
Wi " Acereditation Number
Wy, . :
3% At Originally Accredited
C
- Effective Period
— \\“____‘_,/ e ective Pe

ﬁé Iiﬁﬂi ERERE . o

4N\ EYNRBRRERFRS
SoA2MM TR : 1865 Testing Lab

TAF

Testng Laseratery
a5

JF P1, total 4 pages

PEEA\ZEREESE

Taiwan Accreditation Foundation

Certificate of Accreditation

Food Industry Research and Development Institute

as ISO 17025

331, Shih-Pin Road, Hsinchu 300, Taiwan
is accredited in respect of laboratory

+ ISOEC 17025:2005

© 1865

¢ October 24, 2007

I October 24, 2007 to October 23, 2010

* Testing Field, see described in the Appendix

@ EEEEEEE]
Certificate No, Llsﬁsdm

This is to certify that

&*‘d fan  Chen

Jay-San Chen
President, Taiwan A
Date : October 24, 2007

m

e
The Appendix forms an integral part of this Certificate, which shall be invalid when use without the Appendix o .






