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1. 3T3-Swiss albino (Green H 2SEIEL5)

H 3 : Swiss mouse albino embryo

Todaroe GJ and Green H:J.Cell Biol. 17, 299-313, 1963

3 iR, J2 ik, ZOHIME® subclone FEbh 3 M, XETERLITBEHT
&2\, Epicel MBLEITEDLNL TS,

FERRR AEBERY (BF. )., B< V7 TERKE (KE). RUH
BREEEEBR KR (RERE,

2. 3T3-Swiss albino (K H AR TARFE, ATCC CCL-92)
J2ERE IR DEEMD D,
ERER  RAXFERKRERRAR (ER)

3.NIH3T3 (ATCC CRL-1658)
I3 : Swiss mouse embryo
Jainchill JL, Aaronson SA, Todaro GJ:J. Virol. 4, 549-553
2 i |
MR KIRREREREERFAN (AR, ORST)

4. NIH3T3-3-4 (EHFHEEQ <> 7 THRFE, RCB1862)

NIH3T3 @ subclone GEHF T4 EE)

FERRR  ARKXEEFHMABRRT 4 v o -2 o=T7T V78 (A,
RERFSLERKZERE (BB, DIEE)

BE
3T3-L1 (ATCC C1-173)+X. 3T3-Swiss albino @ subclone
BALB/3T3 (ATCC CCL-163)4Z. BALB/c mouse embryo HI3E., #37i% Aaronson and

Todaro
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CHARACTERIZATION OF SWISS MOUSE EMBRYO 3T3 CELL BANK USED
IN EPICEL™ AUTOGRAFT CULTIVATION ' |

T.eSting of the 3T3 Master cell bank and Master Working cell bank.were carried
out by Microbiological Asegciates Inc. (now Bioreliance) following the
requirements in.FDA’s Points to Consider in the characterization of a cell

substrate for production of a biological material.
Master Cell Bank Testing

Isoenzyme Analysis

The identity of a sbecies of origin ofa cell line can be determined on the basis of
the electrophoretic mobilities and baridi'ng paiterns of the isoenzymes of a
number of intracellelar enzymes including lactate dehydrogenase (LD), glucose-
6-phosphate dehydrogenase (G6PD), malate dehydr'ogeﬁase (MD), nucleoside
phosphorylase (NP), and peptidase B (PepB). Cells are burst and the proteins
recovered run on an electrophoresns gel to detérmine the banding pattern. The
migration distances for each i isoenzyme band are determined and compared to a
reference table wfth standard migration distances for different species The
results obtained on the cells from the Master cell bank were consistent W|th the

expected spemes of ongln for the test article (1 e mouse).

Bacterial-and Fungal Contaminants

The direct inoculation meiﬁod used for this testing meets or exceeds the USP 23
andfor 21 CFR 610.12 requirements for sterility testing. Cells are lysed and
lysate inoculated into fluid thioglycollate broth and soybean-casein digest broth
(as required by the sterility test, 21CFR 610.12), pre-reduced peptone yeast
glucose (PYG) medium (to detect anaerobic contaminants), and Sabouraug-
dextrose agar (to detect fungal contaminanis). The test article'.showed ho
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evidence of fungal or bacterial contamination in any of the culture conditions

during the observation period.

Mycoplasma:
Mycoplasma testing was performed using a large sample volume and exseeds
recommendations in the Points to-Consider in the Characterization of Cell Lines
Used to Produce Biologicals (CBER1993). This assay is designed to detect the
presence of agar-cultivable and non-cultivable mycoplasma species under
aerobic and anaerobic growth conditions. For agar-cultivable mycoplasma, a .
lysate of the test article was inoculated onto Type A .and Type Bvaga.r. For
amplification of low level organisms, lysate material was inoc}ulatsd into broth
culture followed.by subculture ohto 'agar plates on days three, seven, and
fourteen. Under these conditions, the test artlcle was negative for agar~culttvable
mycoplasma For detectlon of non-cultlvable mycoplasma the test article was

inoculated dlrectly onto cultures of Vero ce[ls After incubation for three to five
.days, the cultures were stained with Hoechst bisbenzimid stain and examined by
-ultraviolet microscopy. All.wells of Vero cells inobulated with the test article were
negative for the presence- (_:r"f"mycoplésma.;

In Vitro Assav for Viral Contammants '

The in vitro assay employs three indicator cell’ Ilnes (MRC-S human d|p10|d lung
cells; Vero, African green monkey kld.ney cells; and NIH/3T3, Swiss mouse
embryo cells) to screen for potential viral contaminants that may be present in
the test article. The indicator cells are inoculated with a low speed supernatant
collected from a thawed cell lysate, and.observed at least three times per week
for thé appearance of cytopathic effects (CPE). In addition, indicator cell culture
supernatants were.tested for hemagglutination (HA) and hemadsorption (HAD)
using chicken, guinea pig, and rhesus monkey erythrocytes at 4°C and 36°C. No
cytopathic effects, hemadsorption, or hemagglutination was observed in any of

the indicator cell cultures inoculated with the test article.
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Test for ihe Presence of lnapparent Vlruses

.. Since inapparent {latent) viruses may not always be detected by inoculating a battery of
+,, indicator. cells.and observing cytopath:c effects or other mducahons .an in vivo
_screening assay-was: performed on the test article. Allquots of the test article were
inoculated. into both adult and. suckling mice, gumea pigs, . and embryonated hens’ eggs.
_ In all cases, multiple inoculation ‘route‘s.wereé_erppl_‘oyed:tp‘__mfaxlm_rz\e.=deteetzon of
infectious agents. - Adult _[ﬁ_ice- and guinea pigs were observed for tweqty eight days for
clinical-signs. .Suckling mice were observed for.fourteen days, after.which all surviving
mice were euthanized using cetvicaldislocation.- A hognogenaie was prepared and
inoculated into a new group of suckling. mice by}heﬂsafn_e routes and in the same
volumes as the original group. These newly inoculated mice were observed for a
period of fourteen days. Embryonated eg'gs‘Werejhoculated via two.routes, allantoic
. and yolk sac: Following ,al]an_toi__c;'ineeql_atior{,' the eggs were chec_:ked for viability at 1
- and 3 days post-inoculation, and fluid collected from the eggs was tested for
hemagglutination at 4°C {+ 2°C) and.25°C (£ 2°C) using chicken, gginea'pig and human
- type O erythrocytes. Pooled allantoic fluids were passaged to a new group of
embryonated eggs and observed and tested in the same way. Following yolk sac
. 'inocula,tion, eggs were checked for viability.at 1 and 10 days post-inoculation. At 10
- days, pooled yolk sacs were passaged into a new group of embryonated eggs and were
checked for viability at 1, 2 and.10 days post-inoculation. All adult and suckling mice, -
and guinea pigs inoculated with the test article:appeared normal and _healthy during the
observation period. All hens’ eggs inoculated via the allantoic or yolk sac routes were
viable and fluids were negative for hemagglutinatioﬁ . No evidence of viral
* contamination was observed due to the test article. -

Presence of Murine Specific Adventitious Agents

The Mouse Antibody. Production test determines whether any of sixteen murine specific
adventitious agenté were present. Viral antibody free mice were inoculated with the test

article via multiple routes to maximize the potential immune response in the animals.
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Plasma or serum from one grouf: of mice waé collected within 10 days of inoculation
and tested for lactate dehydrogenase (LDH) activity; elevated levels of this enzyme are
indicative of the presence of lactic déhydrogenase virus (LDV). This same:group was
subsequently inoculated with a known lethal Sfrairl_ of Lymphocytic Choriomeningitis
Virus (LEMV), and monitored for morbidity'and mortality for up to 3 Weeks. Animals
would bé protected from this lethal challenge only if antibody to this virus is present.

~ The other groups of mice were bled no sooner than 28 days pOét-‘inocﬁl'ation and their
serum assayed by ELISA, Hemagglutination’Inhibition (H1) or Indirect Fluorescent
Antibody (IFA) assays for the présence-of antibody to known murine virusés. All sera
from animals inoculated with the test article'were negative for the-présence of antibody
to Ectromelia, GDVII;-Lymphocytic Choriomeningitis (LCM), Hantaan Virus, Minute
Virus of Mice (MVM), Mouse Adenovirus, Mouse Hepatitis Virus (MHV), Pneumonia
Virus of Mice'(PVM), Polyoma, Reovirus Type 3, Epizooti¢ Diarrhea of Infant Mice
(EDIM), Mouse Salivary Gland Virus (Mouse Cylomegalovirus - CMV), K;Mouse
Thymic Virus (MTV) and Sendai viruses as determined by ELISA, IFA, or HI. All
plasma from animals tested for lactate dehydrogenase activity showed-normal levels
except for LDV inoculated controt animals, which showed elevated levels of LDH activity.
All animals-challenged with- LCM virus digd within 10 days of challenge, indicating that
they were not protected by antib_ody to LCMV produced in response to the original test
inocutum. Based on the-data obtained in-the assays performed, the test was shown to
be free of all of the 16 murine viruses for which it was examined.

Presence of Bovine Viruses

An in vitro assay was performed to determine whether the cells were contaminated with
any of five bovine viruses. Indicator cells specific for these viruses, bovine turbinate
cells, were inoculated with cell lysate prepared from the test article and cﬁltured fora
period of 14 days. During this time, all cultures were monitored for cytopathic effect
(CPE). Any cultures exhibiting CPE-were harvested and fixed when approximately 50%
of the monolayer was involved. All remaining cultures were harvested and fixed after
the 14 day incubation. The cells were then examined by fluorescent antibody staining ‘

4
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techniques for the following bovine specific viruses: Bovine Viral Diarrhea virus (BVD),
Bovine Adenowrus Type 3 (BAV3) Bovine Parvowrus (BPV) Infectlous Bovme
Rhlnotrachems vnrus (IBR) and Bovine Paramﬂuenza VII‘US Type 3 (PI3). “None of the
cultures tnoculated w1th the test art:cle exh:blted CPE thed ceils did not exhibit
ﬂuorescence when tested W|th ant:sera specmc tor the 5 vnruses used i in this analysis.
Based on these data the test artlcle was determlned to be free of the 5 specmc bovine

viruses for Wthh |t was examlned

Retrovirology: Présence of Xenotropic'M ufine:Retrovirus. -

The extended S°L focus assay was tised to test the cells for the presence of infectious
xenotropic retrovirus, The development of foci in the mink $°L" cells is-indicative of the
presence of xenotropic retrovirus contamination. The test a.rticle was inoculated directly
onto mmk S'L cells as weII as onto mlnk Iung cells (extended portlon) for amplification
of potenttal low level contaminants. After 2 passages on the mlnk cells culture fluids
were harvested and assayed in the S'L° focus assay. No f00| were ‘observed on either
the direct or extended portions of this assay for cultures mocutated with the test article.

Based on these data, the test article was found t_o be negatlve for xenotr_oplc murine
retrovirus. ' - "

Presence of Ecotropic Murine Retrovirus

The extended XC plaque assay was used to test the célls for the presence of infectious
murine ecotfopic retrovirtts"(both N-tropic and B-tropic). The test article was inoculated
onto SC-1 cells for both the direct and extended portions of the assay. The extended
portion is used to amplify potential low level contaminants. In th'e direct portion, the
cultures were incubated for 5-6 days, irtadiated, and d\zertaid with XC cells. In the
extended portion, the cells were passaged tWice,' after"whien the culture fluids were
inoculated onto fresh SC-1 cells and processed as in the direct assay. No plaques
were observed in either the ditect or extended portions of the assay for cultures
inoculated with the tést article. Based on these data, the test article was found to be
negative for murine retrovirus.
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Presence of Viral- I|ke Par’ucles .

Cells are examlned by transmlSSlon electron mlcroscopy (TEM) for the presence of
virus-like partlcles Cells are pelleted and frxed wrth Trump s fixative. Thin sections of
the cell pellet are cut, mounted and starned wrth 5% methanoltc uranyl acetate and
Fteynold s lead cnrate The cell types are charactenzed vra a morphologrcal
examinatior. Two hundred test artlcle cells are examrned for any partlcles with a virus-
like morphology. The number of viral pamcles are tabulated and the morphology of
each particle examined to-determine whether it is A-, B-, C-, D-, and R-type retrovirus.
Examination of the fixed test article.cells re_ve,aled no identifiable virus-like or retrovirus-
like particles,

Presence of Retrowrus

A Iysate prepared from the test anlcle was assayed for retrovrral derived reverse
v__transcrlptase actrvny as an |nd|cato_r__ for potentlal retrov:rus contamlnatlon The test
article was 1ncubated in reactlon rmxtures contalnlng the approprrate concentratlons of

_ Mg or Mn** to d:fferentlate between C type and D type retrovrrus reverse transcriptase.
Al reactlon mixtures contammg the test article (diluted or undtluted) incorporated less
than 500 cpm of ®H- thymldlne above background. The diluted test article (1:2) did not
inhibit 3H-thymldrne incorporation in a control mixture containing Rauscher Murine
Leukemia Virus (R-MuLV). Base'dl on-these data, the test article showed no evidence

" of the presence of type C or type D retrovirus reverse transcriptase activity.

Tumo'rié;enicltv '

The ability of the test article cells to form colonies in soft agar was assessed as an
indicator of possnble transforma’uon and the potential ability for the cell line.to form
tumors in animals. A single- -cell suspensmn ‘of test article cells were inoculated in a soft
agar overlay of a hard agar base. Cultures were monitored for 28 days for the
formation of colonies of greater than lO cells. No colonies formed in cultures inoculated

with the test article ceils.
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Master Working Cell Bank Testing

Bacterial and Fungal Contaminants

The direct inoculation method used for this tesiihg meets or exceeds the USP 23
andfor 21 CFR 610.12 requurements for stenhty testlng Cells are Iysed and
lysate inoculated into f]md thlog!ycollate broth and soybean casein digest broth
(as reqmred by the sterility test 21CFR 610. 12) pre- reduced peptone yeast
glucose (PYG) medium (to detect anasrobic contamlnants) and Sabouraud-
dextrose agar (to detect fungal contamlnants) The test article showed no
evidence of fungal or bacterlal contam:natlon in any of the culture conditions
during the observation penod

Mycoplasma |

Mycop!asma testing.was performed usmg a Iarge sample volume and exceeds
recommendations in the Points to Cons:der in the Characterization of Cell Lines
Used to Produce B:olog:cals (CBER 1993) This assay is deS|gned to detect the
presence of agar-cultlvable and non-cultlvable rnycoplasma specnes under
aerobic and anaerobic growﬁh condltlons For agar-cultlvable mycoplasma a
lysate of the test article was inoculated onto Type A and Type B agar. For
-ampliﬁcetioh of low level organisms, lysate material was inoculated into broth
culture followed by subculture onto agar plates on'days three, seven, and- |
fourteen. Uhder these conditions, the test article was negative for agar-cultivable
mycoplasma. 'F'or detection of non-cultivable mycoplasma, the test article was
inoculated directly onto cultures of Vero cells. After incubation for three to five
days, the cultures were stained with Hoechst bisbenzimid-stain and examined by
" ultraviolet microscopy. AII'Wells of Vero cells inoculated with the test article were

negative for the presence of mycoplasma.
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In Vitro Assay for Viral Contaminants

The in vitro assay employs three indica_tor'cell lines (MRC-5, human diploid lung cells;
Vero, African green monkey kidney cells; and NIH/3T3, Swiss mouse embryo cells) to
screen for potential viral conta_minante that may be present in the test article. The
indicator cells are inoculated with a low speed supernatantlc_:o[lected'from a thawed cell
lysate, and observed at least three times p‘eriweek for the appeerehce of 'cytopathic
effects (CPE)." In addition, indicator ceH culture supernatants were tested for
hemagglutination (HA) and hemadsorp’uon (HAD) using chicken, gutnea plg, and rhesus
monkey erythrocytes at 4°C and 36°C. No cytopathlc effects, hemadsorptlon .or
hemagglutination was observed in any of the indicator cell cultures inoculated with the
test article. ' . |

Test for the Presence of Inapparent Vlruses

.Since mapparent (Iatent) viruses may not always be detected by lnoculatlng abattery of

indicator cells and observ:ng cytopathlc effects or other md:catlons an in vivo
screening assay was performed on the test artlcle Al|qu0ts of the test article were
|noculated into both adult and sucklmg mice, gumea ptgs and embryonated hens’ eggs. '
In all cases, multiple moculatlon routes were employed to maximize detectlon of '
mfechous agents. Adult m_n_celand guinea pigs were observed for twenty eight days for
clinical siQns | ‘Suckling mice were obse‘rved for fourteen days, after which all surviving
mice were euthamzed usmg cefvical dlslocatlon A homogenate was prepared and
inoculated |nt0 a new group of suckling mice by the same routes and in the same
volumes as the ongmal group. These newly inoculated mice were observed for a
period of fourteen days. Embryonated eggs were moculated via two routes, aliantoic
and yolk sac. Following allantoic inoculation, the eggs were checked for viability at 1
and 3 days post-inoculation, and fluid collected from the eggs was tested for _
hemagglutination at 4°C (z 2°C) and 25°C (+ 2°C) using chicken, guinea pig and human
type O erythrocytes. Pooled allantoic fluids were passaged to a new group of
embryonated eggs and observed and test_ed in the same way. Following yolk sac
|
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