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This form must be completed by each Principal Investigator holding a grant administered by the University of
Western Ontario (UWO) or in charge of a laboratory/facility where the use of Level 1, 2 or 3 biological agents is
described in the laboratory or animal work proposed. The form must also be completed if any work is proposed
involving animals carrying zoonotic agents infectious to humans or involving plants, fungi, or insects that require
Public Health Agency of Canada (PHAC) or Canadian Food Inspection Agency (CFIA) permits.

This form must be updated at least every 3 years or when there are changes to the biological agents being used.

Containment Levels will be established in accordance with Laboratory Biosafety Guidelines, 3rd edition, 2004,
Public Health Agency of Canada (PHAC) or Containment Standards for Veterinary Facilities, 1% edition 1996,
Canadian Food Inspection Agency (CFIA).

Completed forms are to be returned to Occupational Health and Safety, (OHS), (Support Services Building,
Room 4190) for distribution to the Biohazards Subcommittee. For questions regarding this form, please contact
the Biosafety Officer at extension 81135 or biosafety@uwo.ca. If there are changes to the information on this
form (excluding grant title and funding agencies), contact Occupational Health and Safety for a modification form.
See website: www.uwo.ca/humanresources/biosafety

PRINCIPAL INVESTIGATOR Dr. Murray Huff

DEPARTMENT Medicine and Biochemistry

ADDRESS Robarts Research Institute Room 4222
PHONE NUMBER 25793

EMERGENCY PHONE NUMBER(S) 519-432-6078

EMAIL mhuff@uwo.ca

Location of experimental work to be carried out: Building(s) __ RRI_ Room(s)_4222, 4221, 4213, 4244C, 4250,
4250C,4223, 3225, temporarily in 4217, if required for intermediate radioactive experiments roomQO274

*For work being performed at Institutions affiliated with the University of Western Ontario, the Safety Officer for
the Institution where experiments will take place must sign the form prior to its being sent to the University of
Western Ontario Biosafety Officer (See Section 15.0, Approvals).

FUNDING AGENCY/AGENCIES: CIHR, Heart and Stroke, Pfizer Canada Inc.

GRANT TITLE(S):

Regulation of Foam Cell Formation: Relationship to Atherosclerosis.

Regulation of ApoB Metabolism: Relationship to Atherosclerosis.

Regulation of hepatic lipoprotein secretion and glucose homeostasis by the citrus flavonoid nobiletin:
Relationship to Atherosclerosis.

List all personnel working under Principal Investigators supervision in this location:

Name UWOQO E-mail Address Date of Biosafety Training

Cindy Sawyez csawyez@uwo.ca Feb 8&9, 2005

JTana Edrarde wvarhward b nwn oo Nov 2 2006



Please exptain the biological agents and/or biohazardous substances used and how they will be
stored, used and disposed of. Projects without this description will not be reviewed.

The use of these agents and substances will follow the UWO Biosafety guidelines and procedures manual.
Laboratory personal protection is worn at all times.

The cell culture lines are used in a dedicated tissue culture room for containment level 2 in biological safety
cabinets in RRI room 4244C and the frozen stocks are kept in liquid nitrogen in RRI room 4250C. Any waste
plasticware, gloves or glass generated in the tissue culture process is autoclaved at RRI. Any media is added
to bleach so the final concentration is at least 10% and left to sit for at least 1 hour prior to disposal down the
drain with water.

Any blood handling is done using universal precautions in RRI room 4221 in a biclogical safety cabinet. Any
short term storage of material is in containment level 2 rooms. Blood products and plasticware, gloves or
glass that has been in contact with blood is incinerated by UWO.

Bacterial cultures will be grown in RRI rooms 4250 and 3225, collected for DNA extraction in RRI room 4222
and stored as frozen stocks at -80C in RRI room 4223 or as cultures on culture plates in RRI room 4217. Any
bacterial liquid waste will be incubated in bleach before disposal. Plasticware or disposable items will be
autoclaved before disposal.

The pertussin toxin is stored in RRI room 4244C in a labeled locked container. Any powder will be used in a
fume hood to avoid breathing any compound. In solution it is used in RRI room 4244C. Any waste products
will be packaged up for UWO lab waste disposal.




See following sheets for the summary proposals of the grants.
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governing the uptake of lipoproteins and those regulating cholesterol efflux to extracellular acceptors.
Although some mechanisms responsible for lipoprotein uptake and cholesterol efflux have been
characterized, the identification of all relevant pathways and their coordination have not been fully
elucidated. This renewal is focused on characterizing novel strategies for the prevention of foam cell
formation induced by the atherogenic lipoproteins, human VLDL and VLDL remnants (REM), in both
their native and oxidized forms, and builds on recent discoveries implicating nuclear hormone receptors
as the master regulators of cellular cholesterol homeostasis.

Hypothesis: Induction of macrophage and SMC foam cell formation by native or oxidized VLDL and
VLDL-REM can be attenuated through regulating the activation of nuclear hormone receptors.

In this proposal we will exploit 3 significant observations and address the following specific questions:

PART 1: In macrophages, does enhanced endogenous synthesis of 24(S),25-epoxycholesterol inhibit
foam celi formation induced by oxVLDL/VLDL-REM? What mechanisms are involved?

We discovered in macrophages that increased synthesis of 24(S),25-epoxycholesterol, a potenl
regulatory oxysterol, can be induced through partial inhibition of the enzyme oxido-squalene lanosterol
cyclase (OSC). The resuitant dramatic reduction of macrophage cholesteryl ester (CE) accumulation in
cells challenged with native VLDL occurs via dual mechanisms: down-regulation of LDL-receptor
expression and increased expression of ABCA1- and ABCG1i-mediated cholesterol efflux. We now
propose to determine if these effects are mediated through the oxysterol-sensitive transcription factors,
SREBP-1, SREBP-2 or LXR. Furthermore, we will establish whether this strategy is effective for
inhibition of oxVLDL/oxVLDL-REM-induced CE accumulation in macrophages. The only known
biological functions of 24(S),25-epoxycholesterol are those involving the regulation of cholesterof and
lipid metabolism. In order to expose novel biological roles for this oxysterol in foam cell formation, gene
expression profiling using Affymetrix microarrays in control and OSC inhibited cells are proposed.

PART 2: In macrophages, does inhibition of HMG-CoA reductase upregulate cholesterol efflux and
attenuate native and oxidized VLDL/VLDL-REM induced foam cell formation? What mechanisms are

involved?

We have discovered that inhibition of HMG-CoA reductase blocks VI.DLNVLDL-REM-induced
macrophage foam cell formation. Unexpectedly, this was due to decreased expression of the LDL-
receptor and increased ABCA1/G1 expression. We believe that this effect is independent of cellular
cholesterol and involves decreased geranylgeranylation of the small GTPase RhoA, which in turn alters
the activity of PPARy, PPARq, LXR and SREBP-2. We will determine (1) if CE accumulation induced
by oxVLDL/oxVLDL-REM is also inhibited;(2) the role of geranylgeranyi pyrophosphate; (3) the role of
RhoA or RhoA associated kinases (ROCK | and 1}, and (4) the role of LXR and SREBP-2.

PART 3: In SMCs, can CE accumulation, induced by VLDL/VLDL-REM, be attenuated by enhancing
cholestero! efflux? Can this be achieved through activation of PPARy, synthesis of 24(S),25-
epoxycholesterol or inhibition of HMG-CoA reductase? Do the mechanisms involved differ from
macrophages?

We made the intriguing observation that two distinct human SMC subpopulations are differentially
converted to foam cells. The clone that was larger, spindie-shaped, slow growing and less growth factor
responsive, preferentially accumulated CE when incubated with native or oxidized VLDL. We propose
to identify the mechanisms involved, specifically: (1) Can VLDL/VLDL-REM induced CE accumulation
be inhiblted by PPARy or PPARa ligands, endogenous 24(S),25-epoxycholesterol or MMG-CoA
reductase inhibition? (2) Does LXR-mediated ABCA1/G1 upregulation lead to enhanced cholestero!
affliie? (2Y Ara tha | DI -reacantar AOr eravanaar racantore invnlvad?



Hepatic overproduction and/or delayed catabolism of the atherogenic, apolipoprotein B (apoB)-
containing lipoproteins are core features of dyslipidemias linked to premature atherosclerosis. The
pertinent human phenotypes include combined hyperlipidemia and dyslipidemia of the metabolic
syndrome, as characterized by elevations in plasma triglyceride (TG), and very low density lipoprotein
(VLDL)-apoB, decreased high density lipoprotein (HDL), glucose intolerance and insulin resistance.
Increased free fatty acid flux, stimulation of hepatic TG synthesis by hyperinsulinemia, and the failure
of insulin to both inhibit VLDL-apoB secretion and upregulate the low density lipoprotein receptor
(LDLr) are thought to contribute mechanisticaily to the dyslipidemia of insulin resistance. Although
some mechanisms responsible for maintaining normal hepatic lipid metabolism have been
characterized, the components and co-ordination of relevant pathways remain incompletely
understood. Furthermore, few available therapeutic strategies effectively correct the insulin resistance
and associated disturbances in plasma lipids. This proposal focuses on characterizing novel strategies
to inhibit hepatic apoB secretion, to decrease atherogenic plasma lipids, to correct the perturbed
glucose metabolism associated with insulin resistance, and ultimately prevent atherosclerosis.

Hypothesis: Flavonoids decrease secretion of hepatic apoB-containing lipoproteins by activating
signal transduction pathways, thus attenuating dyslipidemia, hepatic steatosis, insulin resistance and
atherosclerosis.

Part 1: Do naringenin and nobiletin activate cell signalling pathways through FGF21 to inhibit
apoB secretion and attenuate dyslipidemia, hepatic steatosis, insulin resistance and
atherosclerosis? We discovered that in LdlF”™ mice fed a high-fat diet, naringenin and nobiletin
normalized VLDL-apoB secretion, dyslipidemia, hepatic steatosis, hyperinsulinemia and importantly,
protected against atherosclerosis. The effect of naringenin involved prevention of SREBP1¢-mediated
lipogenesis in fiver and increased hepatic B-oxidation through a PGC1a/PPARa-mediated transcription
program. Fibroblast growth factor 21 (FGF21) is a recently discovered metabolic regulator that
requires activation by PGC1a/PPARa. Therefore, using cultured hepatocytes and Fgf21" mice, we will
determine if naringenin and nobiletin stimulate B-oxidation and decrease apoB secretion through a
FGF21-dependent pathway.

Part 2: In mice, do naringenin and/or related flavonoids inhibit hepatic apoB secretion through
activation of PI3K/Akt and downstream signalling through FoxO1, GSK3 or mTOR? We
discovered that naringenin and nobifetin, like insulin, inhibit hepatocyte apoB secretion by activating
PI3K/Akt and MAPK®* to increase LDLr expression and inhibit microsomal triglyceride transfer protein
expression, respectively. Of significance, naringenin and nobiletin do not signal through the insulin
receptor, and both flavonoids sensitize hepatocytes to inhibition of apoB secretion by insulin. We will
identify, in mice, the downstream signalling pathways through which hepatic fatty acid synthesis and
apoB secretion are regulated by these flavonoids.

Part 3: Do naringenin and nobiletin attenuate dyslipidemia, hepatic steatosis, insulin resistance
and atherosclerosis in a genetic model of severe insulin resistance: the ob/ob mouse?
Protection by flavonoids may only occur in mice fed a high fat diet with competent leptin signalling.
Therefore, their efficacy will be examined in leptin-deficient ob/ob mice fed a low fat diet.

Part 4: Do naringenin and nobiletin enhance the effect of insulin in mice fed a low fat diet? /n
vitro, flavonoids sensitize hepatocytes to the pluripotential effects of insulin. The ability of flavonoids to
amplify insulin action and regulate hepatic lipid metabolism will be evaluated in normal mice.

Part 5: in mice, do naringenin and nobiletin reverse established dyslipidemia, hepatic steatosis,
hyperinsulinemia and atherosclerosis? From a therapeutic perspective, it is important to evaluate if
then flavinnnide can rarract ro-covietinng metahbhonlic abnormalitiee and atharaeclaraeie



Regulation of hepatic lipoprotein secretion and glucose homeostasis by the citrus flavonoid nobiletin: Relationship
to Atherosclerosis

Hepatic overproduction and/or delayed catabolism of atherogenic lipoproteins are characteristic of the
dyslipidemia associated with insulin resistance. The inability of insulin to both inhibit hepatic VLDL apoB
secretion and upregulate hepatic LDL receptors {LDLr) is thought to underlie the dyslipidemia of insulin
resistance, and is strongly linked to atherogenesis. Insulin inhibits apoB100 secretion from hepatocytes,
through activation of phosphatidylinositol-3-kinase (PI3K) and mitogen activated protein
kinase/extracellular regulated kinase (MAPK®™) signalling. In cultured hepatocytes, we discovered that
the polymethoxylated citrus flavonoids, nobiletin activates insulin  signalling pathways. In
hypercholesterolemic, hyperinsulinemic hamsters, others have shown that a mixture of
polymethoxylated flavonoids containing nobiletin normalized plasma triglycerides and glucose,
suggesting nobiletin has insulin-like properties. This proposal will test the hypothesis that nobiletin
regulates hepatic lipid and glucose metabolism through activation of insulin signalling cascades, and
attenuates atherosclerosis. Preliminary studies in hepatocytes demonstrate that nobiletin significantly
inhibits apoB100 secretion, increases L.DLr expression and suppresses microsomal triglyceride transfer
protein (MTP) expression through activation of MAPK®™ signalling. However, nobiletin, unlike insulin,
does stimulate lipogenesis. Three objectives will be addressed: (1) To fully elucidate the mechanism by
which nobiletin inhibits VLDL apoB100 secretion from hepatocytes; (2) To determine if nobiletin
regulates the expression and activity of enzymes rate-limiting in the metabolism of glucose in
hepatocytes and determine the signalling mechanism(s) involved and (3) To determine if nobiletin
attenuates the dyslipidemia, hyperglycemia, and atherosclerosis in a mouse model of insulin
resistance. These experiments have the potential to provide novel strategies for dyslipidemic states,
including the dyslipidemia of insulin resistance.



1.1 Does your work involve the use of biological agents? e YES O NO
non-pathogenic and pathogenic biological agents including but not limited to bacteria and other microorganisms,
viruses, prions, parasites or pathogens of plant or animal origin)? If no, please proceed to Section 2.0

Do you use microorganisms that require a permit from the CFIA? O YES # NO

If YES, please give the name of the species.

What is the origin of the microorganism(s)?

Please describe the risk (if any) of escape and how this will be mitigated:

Please attach the CFIA permit.

Please describe any CFIA permit conditions:

1.2 Please complete the table below:

Name of Is it known | Is it known Is itknown | Maximum Source/ PHAC or

Biological tobea to be an tobe a guantity to Supplier CFIA

agent(s)* human animal zoonotic be cultured Containment
pathogen? | pathogen? | agent? at one time? Level
YES/NO YES/NO YES/NO (in Litres)

E. Coli O Yes O Yes O Yes 1 Invitrogen ot O2

DH5a e No e No e No 02+03
O Yes O Yes O Yes 01 02
O No O No O No 02+03
O Yes O Yes O Yes 01 02
O No O No O No 02+03
O Yes O Yes O Yes 01 02
O No O No O No 02+03

“Please attach a Material Safety Data Sheet or equivalent from the supplier.

2.0 Celi Culture

2.1 Does your work involve the use of cell cultures? e YES O NO

If no, please proceed to Section 3.0

2.2 Please indicate the type of primary cells (i.e. derived from fresh tissue} that will be grown

in culture:

Cell Type Is this cell type used Source of Primary Cell AUS Protocol Number
in your work? Culture Tissue

Human e Yes O No See attached sheet Not applicable

Rodent e Yes O No See attached sheet




in your work?
Human e Yes O No See attached sheet
Rodent e Yes O No See attached sheet
Non-human primate O Yes ¢ No
Other (specify) O Yes e No

*Please attach a Material Safety Data Sheet or equivalent from the supplier. (For more information, see

www.atcc.org)

2.4 For above named cell types(s) indicate PHAC or CFIA containment level required ¢ 1 2 02+ O3
3.0 Use of Human Source Materials
3.1 Does your work involve the use of human source materials? e YES O NO
If no, please proceed to Section 4.0
3.2 Indicate in the table below the Human Source Material to be used.
Human Source Source/Supplier | Is Human Source Name of PHAC or CFIA
Material {Company Name | Material Infected Infectious Containment
With An Infectious Agent (if Level (Select
Agent? applicable) ohe)
YES/NO
Human Blood (whole) or | Hospital lipoprotein | O Yes 01 e2
other Body Fluid clinic samples & e Unknown 02+ 03
volunteers
Human Blood (fraction) | Lipoproteins O Yes
or other Body Fiuid isolated from ¢ Unknown O1 o2
human blood 02+03
samples
Human Organs or NA O Yes C1 02
Tissues (unpreserved) O Unknown 02+03
Human Organs or NA

Tissues (preserved)

Not Applicable

Not Applicable

4.0 Genetically Modified Organisms and Cell lines

4.1 Will genetic modifications be made to the microorganisms, biological agents, or cells described in Sections
If no, please proceed to Section 5.0

1.0 and 2.07

4.2 Will genetic modification(s) involving plasmids be done?

» YES

O NO

e YES, complete table below

ONO

Bacteria Used for
Cloning *

Plasmid(s) **

Source of Plasmid

Gene Transfected

Describe the change
that results from
transformation or
tranfection




Vectvor' - 7 o "frénéaflced that results from
Construction transduction
NA

* Piease attach a Material Safety Data Sheet or equivalent.

4.4 Will genetic sequences from the following be involved?

+ HIV O YES, please specify ¢ NO
¢+ HTLV 1 or 2 or genes from any Level 1 or Level 2 pathogens O YES, specify e NO
¢+ 8V 40 Large T antigen ¢ YES O NO
¢+ E1A oncogene e YES O NO
+ Known oncogenes O YES, please specify e NO
+ Other human or animal pathogen and or their toxins O YES, please specify o NO
4.5 Will virus be replication defective? e YES O NO
4.6 Will virus be infectious to humans or animals? O YES e NO
4.7 Will this be expected to increase the containment level required? O YES e NO

5.0 Human Gene Therapy Trials

5.1 Will human clinical trials be conducted involving a biological agent? O YES o NO
(including but not limited to microorganisms, viruses, prions, parasites or pathogens of plant or animal origin)
If no, please proceed to Section 6.0

5.2 If YES, please specify which biclogical agent will be used:
Please attach a full description of the biological agent.

5.2 Will the biclogical agent be able to replicate in the host? QO YES O NO

5.3 How will the biclogical agent be administered?

5.4 Please give the Health Care Facility where the clinical trial will be conducted:

5.5 Has human ethics approval been obtained? O YES, number: O NO O PENDING

6.0 Animal Experiments

6.1 Will live animals be used? e YES O NO If no, please proceed to section 7.0

6.2 Name of animal species to be used mouse C57BL/6, LDLR-/-, fgf21-/-

6.3 AUS protocol # _ 2008-071

& 4 Will anv of the aaents listed in section 4 0 be used in live animals O YES. specify: o NO



be used (see list below)? OYES e No If no, please proceed to section 8.0

7.2 Please specify the animal(s) used.

+ Pound source dogs O YES O NO
¢ Pound source cats O YES O NO
+ Cattle, sheep orgoats O YES, please specify species O NO
+ Non-human primates O YES, please specify species ONO
+  Wild caught animals O YES, please specify species & colony # ONO
+ Birds O YES, please specify species O NO
+ Others (wild or domestic) O YES, please specify O NO

8.0 Biological Toxins

8.1 Will toxins of biological origin be used? e YES O NO If no, please proceed to Section 9.0

8.2 If YES, please name the toxin(s) pertussis toxin
Please attach information, such as a Material Safety Data Sheet, for the toxin(s) used.

8.3 What is the LDy, (specify species) of the toxin___18ug/kg IP in mice, 114ug/kg in rat

8.4 How much of the toxin is handled at one time*? Tug

8.5 How much of the toxin is stored*? 60ug is the smallest quantity to buy. It is made up and aliquoted 1ug per
tube. Only 1 tube is used at any time.

8.6 Will any biological toxins be used in live animals? O YES, Please provide details: o NO

*For information on bicsecurity requirements, please see:
http:/fwww.uwo.ca’/humanresources/docandform/docs/healthandsafety/biosafety/Biosecurity_Requirements.pdf

9.0 Insects
9.1 Do you use insects? O YES e NO If no, please proceed to Section 10.0

9.2 If YES, please give the name of the species.

9.3 What is the origin of the insect?

9.4 What is the life stage of the insect?

9.5 What is your intention? O Initiate and maintain colony, give location:
O "One-time” use, give location:

9.6 Please describe the risk (if any) of escape and how this will be mitigated:




10.2 I YES, please give the name of the species.

10.3  What is the origin of the plant?

10.4 What is the form of the plant (seed, seedling, plant, tree...)?

10.5 What is your intention? O Grow and maintain a crop O “One-time” use

10.6 Do you do any modifications to the plant? O YES O NO
If yes, please describe:

10.7 Please describe the risk (if any) of loss of the material from the lab and how this will be mitigated:

10.8 Is the CFIA permit attached? OYES O NO
If YES, Please attach the CFIA permit & describe any CFIA permit conditions:

11.0 Import Requirements

11.1 Wil any of the above agents be imported? O YES, please give country of origin * NO
If no, please proceed to Section 12.0

11.2 Has an Import Permit been obtained from HC for human pathogens? O YES * NO
11.3 Has an import permit been obtained from CFIA for animal or plant pathogens? O YES s NO
11.4 Has the import permit been sent to OHS? O YES, please provide permit # e NO

12.0 Training Requirements for Personnel Named on Form

All personnel named on the above form who will be using any of the above named agents are required to attend
the following training courses given by OHS:

+ Biosafety

+ Laboratory and Environmental/Waste Management Safety

¢+ WHMIS (Western or equivalent)

+ Employee Health and Safety Orientation

As the Principal Investigator, | have ensured that all of the personnel named on the form who will be using any of

the biological agents in Sections 1.0 to 9.0 have been trained.
i .



HC or CFIA Containment Level required. . 01 e2 02+ O3

13.2 Has the facility been certified by OHS for this level of containment?
e YES, permit # if on-campus__BIO-RRI-0008
O NO, please certify
O NOT REQUIRED for Level 1 containment

14.0 Procedures to be Followed

14.1 As the Principal Investigator, | will ensure that this project will follow the Western Biosafety Guidelines and
Procedures Manual for Containment Level 1 & 2 Laboratories (and the Level 3 Facilities Manual for Level 3
projects). | will ensure that UWO faculty, staff and students working in my laboratory have an up-to-date Hazard
Communication Form, found at http://www.wph.uwo.ca/

SIGNATW/M/J/ W Date: /’/0‘/%// 70/ Q

14.2  Please describe additibnal risk reduction measures will be taken beyond containment level 1, 2, 2+ or 3
measures, that are unique to this agent.
will follow containment level 2

14.3 Please outline what will be done if there is an exposure to the biological agents listed,
such as a needlestick injury:

If there is a needlestick injury the wound would be expressed to bleed, then washed with soap and water,
and OHS will be contacted.

15.0 Approvals

1) UWO Biohazards Subcommittee: SIGNATURE:
Date:

2) Safety Officer for the University of Western Ontario
SIGNATURE:

Date:

3) Safety Officer for Institution where experiments will take place (if not UWO):
SIGNATURE:

Date: oVendesr 29 ZO/

Approval Number: Expiry Date (3 years from Approval):
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Containment levels are indicated in brackets after the cell name.

9D9 (level 1) Hybridoma-fuse P3X63-Ag8.653 mouse myeloma cells with spleen
lymphocytes from a BALB/c mouse, secrete anti rabbit LDL receptor
antibody(ATCC #CRL-1703)
AC29 (treated as level 2) Chinese hamster ovary cell line +/- human ACAT 1&2
C7 (levell) Hybridoma-fuse Sp2/0-Ag14 cells with spleen lymphocytes from a BALB/c
mouse, secrete anti LDL receptor antibody(ATCC #CRL-1691)
HEK 293 (level 2)  human kidney cell line, contains EIA oncogene(ATCC #CRL-1573)
HepG2 (level 1) human liver cell line(ATCC #HB-8065)
Human primary fibroblasts (levei2) Coriell GM02036(normal cells)
Coriell GM03123(NPC1-/- cells)
Human primary monocyte derived macrophages(level 2)  isolated in room 4221
Human primary smooth muscle cells(level 2) isolated in Dr. Pickering’s lab(A2, B5 and C6)
IgG-1D2 (level 1)  hybridoma-spleen cells were fused with Sp2/0-Ag14 myeloma cells, secrete
human SREBP-2 antibody (ATCC #CRL-2545)
J774A.1 (level 1) mouse macrophage cell line(ATCC #TIB-67)
McA-RH7777 (level1) rat hepatoma cell line(ATCC #CRL-1601)
Also RH-7777 lines transformed with 17, 23, 48, and 100% of human apoB
MCF7 (leve! 1) human breast cancer cells(ERalpha positive)(ATCC #HTB-22)
MDA-MB-231 (level 1) human breast cancer cells(ER negative)(ATCC #HTB-26)
Mouse primary hepatocytes (level 1) C57BL/6, LDLR-/- and fgf21-/- mice
Mouse primary macrophages (level 1) C57BL/6, LDLR-/-, and fgf21-/- mice
PUS5 (level 1) mouse monocyte-macrophage cell line(ATCC #TIB-61)
THP-1 (level 1) human monocyte cell line(ATCC #TIB-202)

Bacteria:

DHb5a(level 1) competent E. Coli obtained Invitrogen #18265017
Vectors:(SV40 promoter and herpes simplex)

pcDNA3 from Invitrogen

pcDNA3.1/myc-His from Invitrogen

PEYFP-C1 from Clontech

pRL-TK from Promega

pTK-Luc from Clontech

pSGHS from Stratagene

pRS from OriGene



4.2

Bacteria Used Plasmid(s) ** Source of Gene Describe the change
for Cloning * Plasmid Transfected that results from
transformation or
tranfection
Human Estrogen | -when transfected into
E. Coli DH5a pcDNA3 and Invitrogen receptor mammalian cells,
pcDNA3. 1/myc- alpha production of ERa
His with or without a
Histidine tag ‘
Clonetech Human Ras -when transfected into
pEYFP-C1 Dominant mammalian cells will
E. Coli DH5a negative or produce Ras protein
constitutively jabeled with yellow
active fluorescent protein
Promega Renifla Luciferase | -produces Renifla
E. Coli DH5a pRL-TK luciferase in :
transfected
mammalian cells. |
Clonetech Response -in transfected
elements from mammalian cells, f
E. Coli DH5a pTK-Luc LXR. PPAR, ERa | will produce luciferase |
upstream from protein from Photinus
firefly luciferase | Pyralis if RE is
gene activated.
Stratagene Mouse Ppara, -expression of
Ppary1, Ppary2, | receptors in
E. Coli DH5a pSGS Ppard. Human | transfected
PPARa, PPARy1, | mammalian cells.
PPARyZ2 and
PPARS. .
Short hairpin RNA | -expression of shRNA -
E. Coli DH5a pRS OriGene specifically sequence (see next

directed against
human ABCG1

section below)




MSDS FOR ANIMAL CELL CULTURES (Biosafety Level 1 or 2)

ATCC cultures are not hazardous as defined by OSHA 1910.1200. However, as live cells they
are potential biohazards.

ATCC Emergency Telephone: (703) 365-2710 (24 hours)
Chemtrec: (800) 424-9300
To be used only in the event of an emergency involving a spill, leak, fire, exposure or accident.

Description
Either frozen or growing cells shipped in liquid cell culture medium (a mixture of components that
may include, but is not limited to: inorganic salts, vitamins, amino acids, carbohydrates and other
nutrients dissolved in water).

SECTION I

Hazardous Ingredients
Frozen cultures may contain 5 to 10% Dimethyl sulfoxide (DMSO)

SECTION II
Physical data - A
Pink or red aqueous liquid il NT B ON

SECTION III
Health hazards

For Biosafety Level 1 Cell Lines
This cell line is not known to harbor an agent known to cause disease in healthy adult humans. This

cell line has NOT been screened for Hepatitis B, human immunodeficiency viruses or other
adventitious agents. Handle as a potentially biohazardous material under at least Biosafety Level 1
containment,

For Biosafety Level 2 Cell Lines

This cell line is known to contain an agent that requires handling at Biosafety Level 2 containment
[U.S. Government Publication Biosafety in Microbiological and Biomedical Laboratories
(CDC, 1999)]. These agents have been associated with human disease. This cell line has NOT
been screened for Hepatitis B, human immunodeficiency viruses or other adventitious agents. Cell
lines derived from primate lymphoid tissue may fall under the regulations of 29 CFR 1910.1030

Bloodborne Pathogens.

SECTION IV
Fire and explosion
Not applicable



SECTION V
Reactivity data
Stable. Hazardous polymerization will not occur.

SECTION VI

Method of disposal
Spill: Contain the spill and decontaminate using suitable disinfectants such as chlorine bleach or
70% ethyi or isopropy! alcohol.
Waste disposal: Dispose of cultures and exposed materials by autoclaving at 121°C for 20 minutes.
Follow all Federal, State and local regulations.

SECTION VII
Special protection information
For Biosafety Level 1 Cell Lines
Handle as a potentially biohazardous material under at least Biosafety Level 1 containment, Cell

lines derived from primate lymphoid tissue may fall under the regulations of 29 CFR 1910.1030
Bloodborne Pathogens.

For Biosafety Level 2 Cell Lines
Handle as a potentially biohazardous material under at least Biosafety Level 2 containment. Cell

lines derived from primate lymphoid tissue may fail under the regulations of 29 CFR 1910.1030
Bloodborne Pathogens.

SECTION VI

Special precautions or comments
ATCC recommends that appropriate safety procedures be used when handling all cell lines,
especially those derived from human or other primate material. Detailed discussions of laboratory
safety procedures are provided in Laboratory Safety: Principles and Practice (Fleming, et al.,
1995) the ATCC manual on quality control (Hay, et al., 1992), the Journal of Tissue Culture
Methods (Caputo, 1988), and in the U.S. Government Publication, Biosafety in Microbiological
and Biomedical Laboratories (CDC, 1999). This publication is available in its entirety in the
Center for Disease Control Office of Health and Safety’s web site at
hitp://www.cde.gov/od/ohs/biosfty/bmbl4/bmbldtoc.htm.

THE ABOVE INFORMATION IS CORRECT TO THE BEST OF OUR KNOWLEDGE. ALL
MATERIALS AND MIXTURES MAY PRESENT UNKNOWN HAZARDS AND SHOULD BE
USED WITH CAUTION. THE USER SHOULD MAKE INDEPENDENT DECISIONS
REGARDING THE COMPLETENESS OF THE INFORMATION BASED ON ALL SOURCES
AVAILABLE. ATCC SHALL NOT BE HELD LIABLE FOR ANY DAMAGE RESULTING
FROM HANDLING OR CONTACT WITH THE ABOVE PRODUCT.
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Renneth M. Cadigan, Catherine C. Y. Chang, and TaYuan Chang
Department of Biochemistry, Dartmouth Medical School, Hanover, New Hampshire 03756

Abstract. We have previously reported the isolation of
Chinese hamster ovary cell mutants deficient in acyl-
coenzyme Afcholesterol acyltransferase (ACAT) activ-
ity (Cadigan, K. M., J. G. Heider, and T. Y. Chang.
1988. J. Biol. Chem. 263:274-282). We now describe
a procedure for isolating cells from these mutants that
have regained the ability to synthesize cholesterc] es-
ters. The protocol uses the fluorescent stain Nile red,
which is specific for neutral lipids such as cholesterol
ester. After ACAT mutant populations were subjected
to chemical mutagenesis or transfected with human
fibroblast whole genomic DNA, two revertants and
one primary transformant were isolated by virtue of
their higher fluorescent intensities using flow
cytofluorimetry, Both the revertants and transformant
have regained large amounts of intracelular cholesterol
ester and ACAT activity. However, heat inactivation
experiments revealed that the enzyme activity of the

transformant had heat stability properties identical to
that of human fibroblasts, while the ACAT activities of
the revertants were similar to that of other Chinese
hamster ovary cell lines. These results suggest that the
molecular lesion in the ACAT mutants resides in the
structural gene for the enzyme, and the transformant
has corrected this defect by acquiring and stably ex-
pressing a human gene encoding the ACAT polypep-
tide. Secondary transformants were isolated by trans-
fection of ACAT mutant cells with primary
transformant genomic DNA. Genomic Southern analy-
sis of the secondary transformants using a probe
specific for human DNA revealed several distinct re-
striction fragments common to all the transformants
which most likely comprise part or all of the human
ACAT gene. The cell lines described here should
facilitate the cloning of the gene encoding the human
ACAT enzyme.

is an intracellular enzyme that uses cholesterol and

fatty acyl-coenzyme A (CoA) to form cholesterol es-
ters (10, 50). The enzyme is localized to the rough endoplas-
mic reticulum in rat liver (2, 24); is highly regulated in many
cell types and tissues; and is believed 1o play an important
role in cholesterol metabolism in various cells and tissues
such as the small intestinal mucosa, hepatocytes, and the ste-
roid hormone-producing tissues (10, 50).

Although ACAT has been studied intensively, little is
known about its molecular structure. In rat liver, the active
site of the enzyme has been localized to the cytoplasmic sur-
face of the microsomal vesicles using a combination of deter-
gent and protease treatments (24, 34), but whether the en-
zyme spans the entire membrane could not be determined.
Recent chemical modification studies have demonstrated that
an essential histidyl and sulfhydry] residue(s) may reside at
or near the active site of the enzyme. ACAT activities from
different rabbit tissues have different sensitivities to the
histidyl-modifying reagents, suggesting the existence of dif-
ferent ACAT subtypes (31, 32).

L. Abbreviations used in this paper: ACAT, acyl-coenzyme A/cholesterol
acyltransferase; CHO, Chinese hamster ovary; CoA, coenzyme A; LDL,

L P I N TP

GCYL-coenzyme Alcholesterol acyltransferase (ACAT)!

ACAT activity has been solubilized and reconstituted from
various cultured cells (4, 17, 29), rat liver (51), and pig liver
(16). Although these procedures have allowed enzyme activ-
ity to be measured in a defined lipid environment, little prog-
ress has been made in purifying the solubilized preparations,
Partially purified ACAT fractions that contain up to 100-fold
higher enzyme-specific activity than unfractionated pig liver
microsomes (16) still contain numerous protein bands when
analyzed by gel electrophoresis (unpublished results from
this laboratory). The gene(s) encoding this enzyme has pot
been isolated and no antibodies directed against ACAT have
been reported.

Chinese hamster ovary (CHO) cells are a fibroblast-like
cell line in which cholesterol ester synthesis is highly regu-
lated by exogenous sources of cholesterol, such as low den-
sity lipoprotein (LDL) (8, 17, 33), and by endogenous cho-
lesterol synthesis (7). This laboratory recently reported the
isolation of CHO cell mutants almost entirely lacking ACAT
activity (5). All of the isolated mutants belonged to the same
complementation group and possessed a defect in the ACAT
enzyme itself or in a factor needed for production of the en-
zyme. We now report a procedure for isolating revertants that
have regained enzyme activity. The selection uses the
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enzyme-deficient mutants with human high molecular weight
DNA. A combination of biochemical and DNA hybridiza-
tion experiments strongly suggests that the transformants
have acquired and express a human ACAT structural gene.
The results reported here should facilitate the isolation and
cloning of the human ACAT gene, which should prove in-
valuable in efforts to understand the molecular structure and
regulation of this enzyme,

Materials and Methods

Reagents

Oleyl-CoA was synthesized as described by Stadtman using oleyl anhydride
(49) and [*Hloleyl-CoA was synthesized by another method (3). Quantita-
tion of the oleyl-CoA preparations were made assuming an extinction
coefficient at 260 nm of 15.4 mM™' cm™! (57). Purity was judged as 98%
by TLC analysis in a solvent system of butanol/acetic acid/water (5:2:3) and
by measuring the AnafAze ratio (49). Nite red (9-diethylamino-5H-
benzofa]phencxazine-3-one) was purified from Nile blue {Sigma Chemical
Co., 5t. Louis, MO) by the method of Therpe (53} as modified by Green-
span et al. (23). Concentrated stocks were made in ethanol and stored at
4°C protected from light, Compound 58-035 (3-{decyldimethylsilyl]-N-[2-
(4-methylphenyl)-1-phenylethyl}jpropanamide) was provided by Dr. John
Heider (Sandoz Inc., East Hanover, NJ). Mevinotin was a gift from Alfred
Alberts (Merck & Co., Inc., Rahway, NJ). Both of these compounds were
added to the culture medium from a concentrated dimethyl sulfoxide stock.
pSV2-neo in Escherichia coli strain HB101 was a generous gift from Dr.
Peter Southern (Research Institwte of Scripps Clinic, La Jolla, CA) and
pBLURS in HB10] was provided by Dr, Joanne Zurio (Dartmouth Medical
Schoo!, Hanover, NH) with permission from Dr. Warren Jelinek (New York
University Medical Center, New York). The chloroform, methanol, and
isopropanol used for the cholesterol analysis were from Mallinckrodt Inc.
{Paris, KY) or Fisher Scientific Co, (Pittsburgh, PA) and were nanograde
and spectranalyred grade, respectively. Cholesterol oxidese was generously
provided by Dr. Albert Chen (Beckman Instruments, Inc., Fullerton, CA).
Horseradish peroxidase (P-6140), cholesterol esterase (C-1892), phos-
phatidylcholine type XI (P-2772), and all other enzymes and biochemical
reagents were from Sigma Chemical Co. Other organic solvents and chemi-
cais were from Fisher Scientific Co. and were of reagent grade quality.

Cell Culture

A primary culture of hurman fibroblasts was obtained from the foreskin of
a healthy newborn. The tissue was dissociated using bacterial collagenase
and trypsin as described by Dayer et al. (15) and the culiure was used between
the seventh and fifteenth passage. Human fibroblasts and CHO cell lines
were grown as monolayers; human fibroblasts in MEM (Gibco Laborato-
ries, Grand Island, NY) supplemented with 2 mM glutamine; and CHO
cells in F-12 medium minus linoleic acid. Both media were supplemented
with antibiotics as previously described (4, 5) and 10% FCS (Sigma Chemi-
cal Co.). When delipidated FCS was used, it was prepared according to a
published procedure (6) as modificd by Chin and Chang (14). Human LDL
(d = 1.019-1.063 g/ml) was prepared from human plasma by sequential
flotation in the presence of protease inhibitors as previously described (5).

Mutagenesis and DNA Transfections

The ACAT mutant cell line, AC29, was mutagenized with 125 ug/m! N-ni-
troso-N-ethylurea as previously described (5), Cotransfections of AC29
with the plasmid pSV2-neo, which confers resistance to the cytotoxic drug
G418 (48), and human high molecular weight DNA were carried out as fol-
lows. High molecular weight DNA was prepared from cultured cells accord-
ing 10 a published procedure (56). AC29 cells were transfectad by the cal-
cium phosphate coprecipitation technique of Graham and vaa der Eb (21)
as modified by Wigler et al. (55) except that the precipitate was left on the
monolayers for 12 h. During the course of this work, it was found that the
freauency of Q4] R-resictant coloniac abtained by trancfactinn conld ba in-
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for .i“wk, .and then the cells were allowed 1o grow for 1 wk more without
a change of medium. The resistant colonies were then pooled and main-
tained at 100 ug/ml G4i8 while the brightest Nile red-stained cells were
isolated.

SETET TS ATAWAGURERE TR R AT AR

Isolation of Nile Red-positive Cells

All solutions used in preparing the cells for the cytofluorograph and fluores-
cence microscopy were in sterile Hank's balanced salt solution containing
no phenol red. Confluent monolayers were washed three times and in-
cubated with 0.003 % trypsin for 15-20 min at 37°C. Cells were transferred
to a sterile tube containing 110 vol of 0.075% soybean trypsin inhibitor
(Sigma Chemical Co, T-9253) and then 2 vol of 150 ng/ml Nile red (final
cthanol concentration, 0.2%) was added. The cells were gently mixed and
allowed to sit for 15 min at room temperature protected from light. The
stained cells were analyzed for green fluorescence (excitation wavelength
488 nm; emission wavelength 515-530 nm) using the Ortho Diagnostic Sys-
tems, Inc. (Raritan, NJ) cytofluorograph system SOH with the brightest 0.1%
or 0.2% cells sorted into plates containing medium without sodivm bicar-
bonate {to keep the pH from becoming too alkaline). The media containing
the sorted cells were diluted two- to threefold with media containing bicar-
bonate and placed in a 5% CO; incubator at 37°C. The next day the
medium was replaced with bicarbonate-containing medium. After 10 d
colonies were visible and could be prepared for another round of cell sorting
or examined under a low power phase microscopy for the presence of intra-
cellular lipid droplets.

Fluorescence Microscopy

Cells were grown on glass cover slips. To prepare for viewing, the cover
slips were rinsed five times and then stained for 6 min at room lemperature
with 100 ng/ml Nile red. After staining, the coverslips were rinsed, mounted
onto slide chambers, and kept moist with the salt solution. Immediately
thereafter, the cells were viewed using a Carl Zeiss, Inc. (Thornwood, NY)
universal microscope and a §7x achromat oil-immersion phase-contrast ob-
Jective {Carl Zeiss Inc.} with differential-interference contrast or epifluores-
cence (excitation 485 4 10 nm; emission 520-56Q nm) optics. Paired
micrographs were taken with TMAX-400 film (Eastman Kodak Co., Roches-
ter, NY) and developed according to instructions given by the manufacturer.

Sterol Analysis

Cells were grown in 25-cm? flasks and harvested in 1 mf 0.2 M NaOH as
described previously (3). The NaOH sample was neutralized by adding HCI
and phosphate buffer (8) and then Folch extracted (19). After drying under
Nz, the samples were resuspended in | ml isopropanol and aliquots (30 or
60 pl) were taken for cholesterol determination using a fluorometrie proce-
dure (25) either with or without chelesterol esterase preincubation. Control
experiments using radiolabeled cholesterol revealed recoveries of between
90 and 100% after extraction. The procedure for preparing the samples de-
scribed above differs from the one previously used by this laboratory (5).
In the previous procedure, aliquots were taken from the NaOH sample, ex-
tracted, dried, and resuspended in a small volume of isopropanol. The effect
of the two different protocols upon the values obtained is discussed in the
Resuits section.

ACAT Assays

For the [*Holeate pulse, all F-12 media were supplemented with 1.5 mM
CaCl; because F-12 medium is low in calcium (0.3 mM) and the binding
of LDL to its receptor is calcium dependent (20). The monolayers were
pulsed with a [*H]oleate/BSA solution and analyzed for incorporation of
radiolabel inte cholesterol oleate as previously described (5, 8) except that
the blank was determined and subtracted from the reported values by puls-
ing AC29 cells grown in the presence of 58-035, a specific inhibitor of ACAT
(43). 'The blank value was between 1.2 and 2.0 pmol/min per mg. For the
in vitro ACAT assays, cell homogenates were prepared by the hypotonic-
shoack and scraping method (12} and used immediately. The microsomal as-
say has been described in detail previously (5, 8, 17). The reconstituted

ACAT aceav une rerfarmed oc doaneilad Ia Hadicnm and o FAY T osda
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e 101 previGusly uscd (FOF-650U, LNGSE TESUIES Canl DE 1I0UTKL Dy comparing
activities reported in Figs. 5 and 6). TLC analysis revealed no detectable
contaminants in the two lots. This phenomenon is currently being pursued
in this laboratory and will not be discussed further in this report. In all three
assays described above, control experiments using [!“Clcholesterol oleate
as a standard revealed recoveries of 70-77% after extraction and TLC. All
protein determinations were made using the Pelerson modification (40) of
the method of Lowry et al. (36); no TCA precipitation was performed on
the NaOH ceil extracts in the sterol analysis and the [*H]oleate pulse.

Southern Analysis

Whole genomic DNA samples were digested with restriction enzymes (15
U/pg DNA) for 36 h at 37°C. The digested samples were run on an 8%
agarose gel and transferred to nylon filters (ICN Laboratories, Inc., Plain-
view, NY) by the method of Southern (47) as modified by Reed and Mann
(41). Filters were prehybridized in a solution containing 25 mM KPO;4, pH
7.4, 5 88C, 5x Denhart’s solution, 100 ug/ml sonicated and denatured
salmon sperm DNA, 50% formamide, and 1% SDS for 12 h at 42°C and
then incubated with an identical solution containing 10% dextran sulfate and
the denatured **P-probe. The 300-bp Bam HI fragment of the plasmid
pBLURS, which contains a humnan repetitive element of the Alu family (44),
was used as the probe. The plasmid was digested with Bam HI and the Aju-
containing fragment was excised from a low melting agarose gef and radiola-
beled by the oligolabeling method of Feinberg and Vogelstein (18). Afier
incubation in the hybridization buffer for 48 h at 42°C, filters were washed
two times in 2X S8C/0.1% SDS supplemented with 005X bovine lacto
transfer technique oplimizer (27), followed by a 0.1x $SC/0.1% SDS wash,
both at room temperature, before a final wash in 0.1 $SC/0.1% SDS at
55°C for 60 min. The filters were air dried and exposed (o Kodak X-OMAT
AR film with a Dupont Co. (Wilmington, DE) Lightning Plus intensifying
screen for 3-5 d before developing.

Nile red is a highly fluorescent compound which preferen-
tially partitions into hydrephobic envirenments such as intra-
cellular neutral lipid droplets (22, 23). The Nile red fluores-
cent patterns of the ACAT mutant, AC29, and its parental cell
line, 25-RA, were compared. 25-RA was isolated from wild-
type CHO cells by its resistance to the cytotoxic effects of 25-
hydroxycholesterol (11). Unlike wild-type cells, the uptake of
LDL and the rate of endogenous cholestero! synthesis in 25-
RA cells are partially resistant to suppression by exogenous
sterols (S, 11). This results in an elevated rate of cholesterol
ester synthesis leading to a large accumulation of intracellu-
lar cholesterol ester (5, 9). In contrast, the mutant cell line
AC29 contains <1% of the ACAT activity of 25-RA and has
greatly reduced intracellular cholesterol ester (5).

As shown in Fig. 1, there is a clear difference in the appear-
ance of 25-RA and AC29 ceils when viewed with differen-
tial-interference contrast (Fig. 1, @ and ¢) and epifluorescence
(Fig. 1, b and J) optics. 25-RA, contained numerous birefrin-
gent perinuclear particles (Fig. 1 a) which were brightly
stained with Nile red (Fig. 1 #). These particles were not
found in AC29 cells, or in 25-RA cells grown in the presence
of the specific ACAT inhibitor, 58-035 (data not shown). The
light, diffuse fluorescence seen in AC29 cells (Fig. 1 d) is
seen in all CHO cells examined thus far that lack cholesterol
ester. The filters used for the fluorescent micrographs in Fig.
1 allowed only green flucrescence to be seen (520-560 nm).

Figare 1. Nile red-stained 25-
RA and AC29 cells viewed
with differential-interference
contrast or fluorescence mi-
croscopy. 25-RA (aand ) and
AC29 (c and d) were plated at
a density of 6.5 x 10* cells
per 8cm? well containing a
glass coverslip and F-12 medi-
um plus 10% FCS and grown
for 62 k with a medium change
at 48 h. Coverslips were pre-
pared and viewed with differ-
ential-interference contrast (a
and c) or fluorescence (b and
) microscopy as deseribed in
Materials and Methods., Bar
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Figure 2. Flow cytometric analysis of Nile red-stained 25-RA (a);
AC29 (b); and a revertant, 29CS1 (¢), and transformant, 29T} (@),
of AC29. 2 x 10° cells were plated in 8-cm? wells and grown as
described in Fig. 1. 2971 celis were grown in the presence of 100
pg/ml G418, Cells were resuspended in buffer containing 100 ng/m|
Nile red and analyzed by flow cytometry as described in Materials
and Methods. Each histogram corresponds to 1G4 cells and the
hatched histograms represent cells that had been plated and grown
in medium containing 200 ng/ml 58-035.

When a different filter set is used (one that allows light >520
nm to be seen) the perinuclear droplets in 25-RA cells ap-
peared yellow-gold and the diffuse signal in AC29 cells ap-
peared orange-red. Greenspan and Fowler (22) have demon-
strated that at low concentrations (100 ng/ml), Nile red
emitted maximal fluorescence at 576 nm (yellow-gold) when
it partitioned into hydrophobic envirenments, such as neutral
lipid droplets. When Nile red interacted with phospholipids,
maximal emission of fluorescence occurred at 628 nm (red).
Apparently all the Nile red taken up by 25-RA cells is as-
sociated with the lipid droplets, so no diffuse staining due to
other more polar lipids is seen.

It was previously shown that after Nile red staining, cho-
lesterol ester-loaded, mouse peritoneal macrophages could
be distinguished from unloaded macrophages by the cyto-
flucrograph (23). As shown in Fig. 2, this was also true in
CHO cells. A sevenfold difference was found in relative
mean fluorescent intensities between Nile red-stained AC29
and 25-RA cells when analyzed for green fluorescence (mean
+ SD for AC29 cells, 83.5 + 34.4: and 25-RA cells, 5788
1 229.1). When grown in the presence of 58-035, the profile
of AC29 cells was unaffected, but that of 25-RA was dramati-
cally altered to become almost identical to AC29 (Fig. 2, a
and b; hatched curves).

AC29 cells were mutagenized with N-nitroso-N-ethylurea
and grown for 5-6 d to allow time for an altered phenotype
to be expressed. The mutagenized cells were then stained
with Nile red and sterilely sorted with the cytofluorograph
as described in Materials and Methods. After two rounds of
sorting, two putative revertants were isolated independently,
29CS1 and 29CS3. After Nile red staining, these cell tines
had an identical fluorescent profile compared to 25-RA as
analyzed by the cytoflucroeraph (Fie. ? ¢ and data nat

i’ + Bk

tremely low (2-10%). Changes in the flow rate of the sorting
(500-2,000 cells/s) or the time between staining and sorting
(15-120 min) did not affect the survival rate (data not shown).
To determine the cause of cell death, the experiment de-
scribed in Table I was performed. Unstained or Nile red—
stained cells were plated directly into dishes (200 cells/dish),
or 200 of the 0.2% brightest cells were sorted via cytofluo-
rography into dishes. For unsorted cells, the results indicated
that Nile red had no effect on cell plating efficiency, which
ranged from 25 to 41% for all cell types examined. There was
a small reduction in cel] survival in ail cell types when un-
stained cells were passed through the flow cytometer (11-
19%}. When Nile red-stained cells were sorted, only the cell
types with high Nile red fluorescence had survival rates com-
parable to unstained cells. The cells with low Nile red fiuo-
rescence (AC29 and AC29-G418:, which are AC29 cells
transfected with the plasmid pSV2-neo as described below)
had a two- to fivefold lower survival rate than the other cell
types. For our particular purpose, this was an unforeseen ad-
vantage, since AC29 cells were being selected against by
their lower fluorescence and by a lower survival rate.

Approximately 7 X 105 mutagenized AC29 cells were
sorted and ~300 cells (from six separate groups) survived.
From these survivors, two independent revertants were iso-
lated after an additional round of sorting. At the setting used
for the first sort, 0.1% of atl AC29 cells and ~40% of all 25-
RA cells would be sorted. Since 29C81 and 29CS3 cells have
almost identical fluorescent profiles to 25-RA {Fig. 2 ¢ and
data not shown), there was an ~4 X 10°—fold enrichment
of the revertants after the sort. In addition, there was proba-
bly a twofold difference in cell survival between the rever-
tants and AC29 (Table I). Thus the frequency of isolation of
revertants in this selection was ~2/3 x 102 x 1/4 x 10? x
12 = 1.2 x 15

Table I. Effect of the Fluorescent Stain Nile Red and the
Cytofluorograph on Cell Survival

Cell survival
Unsorted Sorted
Cell type Unstained Nile red Unstained Nile red
% % % %
25-RA 29.6 + 33 30.6 £3.7 163 +2.0 236 + 3.8
AC29 255122 286 £37 161+22 7.1+07
29CS8t 283+ 1.0 290 +2.5 193 + 1.0 138 + 3.3
AC29-G418 32.0 £ 05 321 +£3.0 (0.8 3.0 33103
29T1 33.0£ 47 410 £3.0 183 £2.7 166 + 0.7

Monolayers were grown to confluency in F-12 medium plus 10% FC$
(AC29-G418" and 29T1 were grown in medium containing 100 gg/ml G418)
and cells were resuspended in buffer with or without 100 ng/mt Nile red as
described in Materials and Methods. Each sample was then subjected to the
cytofluorograph and 200 of the 0.2% brightest cells were sorted into 100-mm
dishes as described in Materials and Methods, In addition, the cell concentra-
tion of each unsorted semple was quantitated using a hemocytometer and 200
cells were plated directly into 100-mm dishes. Afier 10 d, the cell survival was
determined by counting the number of colonies in each dish. The values are
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25-RA 819 + 77 2340 + 296
AC29 105.5 + 21.6 38 +1.2
29C81 72.1 & 12.6 146.3 + 13.7
29T1 77.8 £ 16.7 131.6 + 15.0
25-RA (58-035) 86.8 + 13.0 125 + 29
AC29 (58-035) 81.6 + 11.4 27 5.1

3 % 10% cells were plated in 25-om? flasks and grown in F-12 medium plus
10% FCS for 66 h with a medium change at 48 h and 64 h, 29T1 was grown
in the presence of 100 pg/ml G418 throughout the experiment. The cells were
harvested and analyzed for sterol content as described in Materials and
Methods. Where indicated, 25-RA and AC29 were grown in medium contain-
ing 200 ng/ml 58-035, Duplicate aliquots were taken from duplicate dishes and
the results are shown as the mean value + SD.

Next, we transfected AC29 celis with exogenous DNA to
determine if we could isolate transformants that had regained
the ability to synthesize cholesterol ester, AC29 cells were
cotransfected with high molecular weight DNA from human
fibroblasts and pSV2-neo, a plasmid containing the gene
conferring G418 resistance. The transfected cells were jso-
lated by their acquired resistance to the toxic neemycin ana-
logue, G418 (see reference 48). In several experiments,
transfection frequencies ranging from 5§ X 10~ to 17 x
10~* were obtained. It is known that cells transfected with
selectable genes by the calcium phosphate precipitation tech-
nique also take up large amounts of the carrier DNA used
(39), in our case human fibroblast genomic DNA, Of the 1.2
X 10* G418-resistant colonies obtained, one putative (rans-
formant, 29T1, was isolated (Fig. 2 d). The transformant had
numerous Nile red-positive perinuclear particles similar to
25-RA and the revertants, which were not present when the
cells were grown in the presence of the ACAT-specific inhibi-
tor, 58-035 (data not shown).

Cholesterol Ester Metabolism in the Revertants
and Transformant

As shown in Table 11, analysis of the cholesterol ester mass
of 25-RA, AC29, a revertant (29CS1), and the transformant
(29T1) was consistent with the Nile red data, shown in Fig.
2. The majority of the cholestero! in 25-RA, 29CS|, and
29T1 cells was in the esterified form, the revertant and trans-
formant always observed to have less cholesterol ester (~55-
65 %) than 25-RA cells. AC29 and cells grown in the ACAT
inhibitor 58-035 had very little cholesterol ester. The values
shown in Table Il are almost twice as high as the values
reported previously from this laboratory, although the results
are qualitatively very similar (5). We believe this is due 1o
differences in the preparation of the samples before the cho-
lesterol analysis was performed (see Materials and Methods
for details). The earlier method of preparing the samples, in
which aliquots were taken from a NaOH-dissolved cell ex-
tract, has been found to be nonlinear in the amount of choles-
terol detected with increasing volume of the aliquots (data
not shown) which lead to an underestimation of the absolute
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decrease in Nile red fluorescence and cholesterol ester when
grown in 58-035 suggested that ACAT is active in these cells.
To confirm this and to examine whether cholesterol ester
synthesis is regulated normally in the isolated cell lines, the
rate of cholesterol ester synthesis in response to LDL present
in the growth medium was examined by [*H]oleate pulse
(Fig, 3). LDL is known to activate ACAT in CHO cells (8,
17, 33). The rates of cholesterol ester synthesis in 25-RA,
29CS81, 29CS3, and 29T1 cells were all activated at least 50-
fold by LDL while AC29 showed no response. In this experi-
ment mevinolin, a competitive inhibitor of 3-hydroxy-3-
methylglutaryl-CoA reductase (1), was added to the cells
shortly before and during the incubation with LDL to inhibit
endogenous cholesterol biosynthesis, which also activates
ACAT and thus partially masked the activation by LDL in 25-
RA and its derived cell lines (data not shown). A small
amount of mevalonate was added with the mevinolin, to per-
mit the synthesis of nonstercidal isoprenoids (45).

Table 11T shows the in vitro ACAT activities of the above
mentioned CHO cells plus that of human fibroblasts. As seen

100

L1 o

Cholesterol Ester Formed {pmovminymng)

0 20 49 60 80 100
LGL Concartzation (ug/mi)

Figure 3. Activation of cholesterol ester synthesis by LDL in 25-RA
(®; dashed line); AC29 (0; solid line); and two revertants, 29CSI
{0 solid line) and 29CS3 (m; dashed line), and a transformant,
29T1 (&, solid line), of AC29. 1.2 x 10° cells were plated in 25-
cm’ flasks and grown for 2 d in F-12 medium containing 10% FCS
supplemented with CaCl, as described in Materials and Methods.
After 2 d, the monolayers were washed three times with PBS and
switched to F-12 medium supplemented with 10% delipidated FCS
+ 35 uM oleic acid and grown for an additional 36 h with a medium
change 24 h afier the switch. Then cells were changed to delipidated
FCS medium containing 10 uM mevinolin and 230 uM mevatonate
and grown for 6 h before a fresh medium containing increasing
amounts of LDL was added. 29T1 cells were grown in the presence
of 100 pg/ml G418 throughout this experiment. After 6 h of addi-
tional growth, the cells were puised with [*H]oleate and analyzed
for cholesterol-[*Hjoleate formed as described in Malerials and
Methods. Values are the average of duplicate flasks and ranged

0102 ¥ JequaroN o Bio'sseidni ol woiy papeoumog



ACAT specific activity

Cell type Microsomal Reconstituted
pmolintin/mg
25-RA 0.8 184.8
AC29 0.6 0.0
29CS1 68.8 91.1
29C83 50.9 83.2
Human fibroblasts 6.3 30.1
29T1 69.5 67.8

For CHO celi lines, 3 x 10" cells were plated in 150-cm? flasks containing
F-12 medium plis 10% FCS and grown for 66-70 h with a medium change
at 42 hand 2 h before harvest. 29T1 was grown in the presence of 100 ug/ms
G418 at all times. 7 x 10° human fibroblasts were plated in 150-cm? fasks
containing MEM plus 10% FCS and grown for 7 d, with medium changes on
day 4 and 6, and 2 h before harvest. Cells were harvested and assays were per-
formed as described in Materials and Methods. The values are the means from
duplicate assays and ranged within 10% of the mean.

previously, after reconstitution into cholesterol/phosphati-
dylcholine vesicles, the enzyme activity was elevated com-
pared to the activity of the enzyme in the native microsomal
membrane (4, 8, 17). In three separate experiments (Table
IIl, Fig. 5, and data not shown), the reconstituted activities
of 29CS1 and 29CS3 ranged from 39 to 51% and 42 o 48%
of 25-RA-reconstituted ACAT activity, respectively. The
ACAT activity of the putative transformant was tenfold higher
than the activity found in human fibroblasts in the micro-
somal assay and approximately twice as high in the reconsti-
tution assay.

Heat Stability of ACAT

As outlined in the previous section, the revertant and trans-
formant cell lines isolated from AC29 have similar character-
istics. Even though the frequency of obtaining the transfor-
mant was an order of magnitude higher than was found for
the revertants isolated from mutagenized AC29 cells, the
possibility existed that 29T1 was a (G418-resistant clone
which had reverted to an ACAT-positive phenotype during or
after transfection,

While characterizing the ACAT activity of human fibro-
blasts, it was found that it was more stable at elevated temper-
atures than the enzyme activity of CHO cells. If 29T1 is an
AC29 clone which has acquired the human ACAT gene, then
its enzyme activity should have the heat stability characteris-
tics similar to that found in human fibroblasts. This turned
out to be the case. Fig. 4 shows the heat inactivation curves
of microsomal enzyme activity at 45°C for the retevant cell
lines. The inactivation curves, which do not follow simple
first-order kinetics, revealed a distinct difference between the
various cell types. The curves for the human fibroblasts and
the transformant 29T1 were very similar, and demonstrated
an enzyme activity substantially more heat stable than those
of the other CHO cell lines. The curve for revertant 29CSt
was almost identical to the one for 25-RA, while the curve
for the other revertant 29CS3 was much more heat labile.

The different heat inactivation curves between the cell

Iinac avarmitned im Fio A ~rmi1ld nelcs 5m sneod formann 90 oo

somes were periormed. 1n tns procedure the ACAT enzyme
is solubilized from its native membrane by detergent and
inserted into cholesterol-phospholipid vesicles of defined
concentration (4). As shown in Fig. 5, all of the reconstituted
enzyme activities were less stable than the microsomal ac-
tivities, but the difference between the heat stability of the
human and 25-RA enzyme was even more striking (¢ for
the human fibroblast enzyme was 5.5 min; for the 25-RA en-
zyme it was 1.3 min). The enzyme inactivation profile of
29T1 was almost identical to the one for human fibroblasts,
while those for 25-RA, 29CS1, and 29CS3 were very similar.

When cells are transfected by the calciom phosphate
coprecipitation technique used in this report, up to 2,000 kb
of exogenous DNA are stably integrated into each transfor-
mant (39). Therefore, it is probable that many human genes
have been taken up and expressed in the primary transfor-
mant, 29T1. To remove superfluous human DNA not in-
volved in transforming AC29 to an ACAT-positive cell line,
we isolated secondary transformants. This was accomplished
by transfecting AC29 with pSV2-neo and whole genomic
DNA isolated from 29T1 cells. Three secondary transfor-
mants, 29T2-4, 29T2-8, and 29T2-10, were isolated from 3.4
X 10" G418-resistant colonies. These cell lines had the
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Figure 4. Heat inactivation of microsomal ACAT activity from cell
extracts of 25-RA (e; dashed line); human fibroblasts (0; sofid
liney; and two revenants, 29CSi (O; solid line) and 29CS3 (m;
solid line), and a transformant, 29T1 (A; dashed line), of AC29.
CHO cells and human fibroblasts were grown and harvested as de-
scribed in Table TN, Cell extracts at 4°C were preincubated in a
20°C water bath for 3 min before incubation in a 45°C water bath
for the indicated times. Samples were then placed on ice until as-
sayed for enzyme activity as described in Materials and Methods.
The control values for 25-RA, 29CSt, 29CS3, human fibroblasts,
and 2971 were 71.3, 510, 36.9, 5.9, and 68.5 pmoles/min per mg,
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ACAT Activity (% of conlrc

Time at 45 °C (min)

Figure 5. Heat inactivation of reconstituted ACAT activity from 25-
RA (e; solid line); human fibroblasts (0; solid line); and two
revertants, 29CS1 (0; dashed ling) and 29CS3 (w; solid line), and
a transformant, 2971 (; dashed line), of AC29. CHO cells and hu-
man fibroblasts were grown and harvested as described in Table II1,
Cell extracts were solubilized and diluted into cholestero!l-phospha-
tidylcholine vesicles according to Cadigan and Chang (4). The
reconstituted enzyme preparations were treated as described in Fig.
4 and assayed for activity. The control values for 25-RA, 29C81,
29C83, human fibroblasts, and 29T1 were 2600, 101.2, 106.2, 520,
and 93.9 pmoles/min per mg. Duplicates ranged within 10% of the
mean.

perinuclear particles characteristic of 25-RA and the rever-
tants and transformant isolated earlier as well as increased
Nile red fluorescence and high ACAT activity. Fig, 6 demon-
strated that the reconstituted enzyme activities of the sec-
ondary transformants had a rate of inactivation at elevated
temperatures similar to the ones seen in the primary transfor-
mant and human fibroblasts, and distinct from the one in 25-
RA cells.

Southern Analysis of Transformants Using a Labeled
Human Repetitive Element

Alu repeats have been reported to be present in as many as
6-9 x 10° copies per haploid human genome (26, 42) and
are found, on average, every few kilobases throughout the
genome (32). To directly demonstrate that the isolated pri-
mary and secondary transformants have indeed stably in-
tegrated human DNA into their genomes, Southern analysis
using a human repetitive element of the Alu family as the
probe (44) was performed on restriction enzyme-~digested,
whole genomic DNA from the primary and secondary trans-
formants, The results of one such experiment are shown in
Fig. 7. The radiolabeled probe hybridized strongly to human
DNA but not at all to AC29 DNA (Fig. 7, lanes 7 and 2),
Note that there is 2,000 times more AC29 DNA blotted onto
the nylon filter than human DNA. The primary transfor-
mant, 29T1, was found to have a large amount of human se-
quences integrated into its genome. The secondary transfor-
mants, however, contained a relatively small amount of
human sequences (see Fig. 7, lanes 4-9). These results are

o R R AR, o e WAL SRVl uddiaiUiiiaiity 1y Uic nuid
II/Eco RI double digest (Fig, 7, lanes 7-9). Common bands
of 23, 97, 6.8, and 2.2 kbp were also found in the Hind III
digest (Fig. 7, lanes 4-6). In addition, there were also bands
common to all three transformants in Eco RI digests (data not
showny). It is highly likely that these common fragments con-
tain at least part of the gene which confers human ACAT ac-
tivity to AC29 cells. The sum of the common bands in each
digest added up to 26-42 kbp, The functional gene could be
smaller than the sum of the common fragments, or larger due
to significant portions of the gene that do not contain an Alu
repeat. Further experiments will be needed to more exactly
define the size of the functional human ACAT gene.

Discussion

This report describes a new selection procedure for the iso-
lation of CHO cells that have regained their ability to synthe-
size cholesterol ester from a population of AC29 mutant cells
which are deficient in ACAT activity. The selection proce-
dure uses cytofiuorography and Nile red, a fluorescent dye
that partitions preferentially into neutral lipid droplets (22,
23). As shown in Fig. 2, the majority of the fluorescent sig-
nal is due to cholesterol ester synthesized intracellularly,
since there is an approximate sevenfold reduction in fluores-
cence intensity when the cells were grown in the presence of
the ACAT inhibitor 58-035. Although there is a small dis-
crepancy between the flow cytometric data in Fig. 2 and the

ACAT Activity (% of control)

Tine at 45 °C (min)

Figure 6. Heat inactivation of reconstituted ACAT activity from 25-
RA (e; solid line); a primary transformant, 29T1 (a; dashed line);
and three secondary transformants, 29T2-4 (0: dashedidosted
line), 29T2-8 (m; solid line), and 29T2-10 (0; donted line}, of AC29.
CHO cells were grown and harvested as described in Tsbie 1L Ex-
tracts were reconstituted according to the procedure of Cadigan and
Chang (4). The samples were treated as described in Fig. 4 and as-
sayed for enzyme activity. The control activities for 25-RA, 2971,
29T2-4, 29T2-8, and 29T2-10 were 137.2, 417, 39, 457, and 62.6

prholes/min ser me Dinlicatae ranand within P68 & o1 .
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Figure 7. Southern analysis of enzyme-restricted, whole-genomic
DNA from AC29, human fibroblasts, and the transformants probed
with a radiolabeled human repetitive element, Genomic DNA of
human fibroblasts (fane 1), AC29 (lane 2), 29T1 (lane 3), 29T2-4
(lanes 4 and 7), 29T2-8 (lanes J and &), and 29T2-10 (lanes 6 and
9) were digested with Hind III (lanes I-6) or Hind I1I and Eco RI
(lanes 7-9), run on a 0.8 % agarose gel, transferred to a nylon filter,
and probed with radiolabeled Alu repetitive element as described
in Materials and Methods. 20 ug of genomic DNA was used for
each sample except for human fibroblasts (10 ng) and 29T1 (10 xg).
A Hind 1Tl digest of lambda DNA served as molecutar weight mark-
ers and are indicated on the left in kilobase pairs and the Eco
RI/Hind IH restriction fragments common to all the secondary
transformants are indicated on the right in kilobase pairs,

chemical determination of cholesterol ester content in Table
II (29CS1 and 29T1 have ~60% of the cellular cholesterol
ester as 25-RA cells, while their Nile red fluorescent profiles
are almost the same), Nile red can be viewed as an indirect
assay for cholesterol ester in the CHO cell lines examined.

The survival of Nile red-stained AC29 cells after sorting
through the cytofluorograph was very low. The data in Table
1 suggested that the Nile red staining plus cell sorting prefer-
entially killed cholesterol ester-deficient cells, while choles-
terol ester-rich cells are relatively unaffected. Although the
reason for this specific killing is not known for certain, it may
be that after excitation by the laser beam in the cytofluoro-
graph, the Nile red compound becomes cytotoxic. In cells
with large amounts of cholesterol ester, the toxic compound
is trapped in the lipid droplets, thereby ¢nabling the cells to
survive. Since this is the first report using Nile red for sorting

Wwele enriched. However, 1t may prove ailicull to use Ixile
red in selections where cells are selected for lower Nile red
fluorescence.

The two revertants, 29CS1 and 29C83, isolated from muta-
genized populations of AC29 cells, have highly regulated
cholesterol ester synthesis in intact cells and refatively high
ACAT activity in vitro (Fig. 3 and Table III). The recon-
stituted enzyme activities of the revertants are between 39
and 51% of that found in 25-RA ceil extracts (Table HI, Fig,
5, and data not shown). This reconstitution assay is entirely
dependent on the exogenous cholesterol present in the vesi-
cles, which was at saturating amounts in our experiments,
thus eliminating any differences in ACAT activities due to
differences in the cholesterol composition of the microsomal
membranes (4), Therefore, the revertants appear to have ap-
proximately half the enzyme content of 25-RA cells. The fre-
quency of obtaining the revertants from mutagenized AC29
cells was calculated to be 8 X 1074, a value consistent with
other reports of reversion of single genes (9, 13, 30, 38, 54).
The low frequency of isolation of the ACAT mutants sug-
gested that more than one gene needed to be inactivated to
produce the ACAT mutant phenotype (5). We now propose,
based on the biochemical data and the frequency of isolation
of the revertants, that there are two active genes in the paren-
tal cell line 25-RA and that one of the two genes has been
reactivated in the revertants,

A transformant was isolated after AC29 cells were trans-
fected with whole genomic DNA obtained from human fi-
broblasts. This transformant, termed 29T1, appears to be
very similar to the revertants with respect to cholesterol ester
metabolism (Fig. 3 and Tables IT and IIT). However, the heat
inactivation curves shown in Figs. 4 and 5 clearly demon-
strated that the ACAT activity of 29T1 has heat stability prop-
erties identical to that of the human fibroblast ACAT activity
and distinct from the other CHO cells. AC29 could contain
a defect in a structural gene encoding ACAT or in a gene
needed for enzyme production. The heat inactivation data
strongly favors the first possibility. If AC29 is a production
mutant and transfection with human DNA corrected the mu-
tation, the transformant’s enzyme activity should have bio-
chemical properties similar to that found in CHO cells, not
human fibroblasts.

Three secondary transformants were isolated indepen-
dently by transfecting AC29 with genomic DNA from 29T1
and were shown to possess human-like enzyme activity (Fig,.
6). The finding that all three secondary transformants had
heat stability properties similar to the primary transformant
suggested that they have acquired the heat-stable (i.¢., hu-
man) gene from the 29T1 genomic DNA used in the transfec-
tion. With the transfection protocol used, a very small
amount of human DNA should remain in the secondary
transformants (28, 35, 37, 46). This was confirmed by South-
ern analysis using a human repetitive element as the probe,
Restriction fragments common to all three secondary trans-
formants allowed a tentative approximation of the size of the
structural gene for the human ACAT enzyme. We cannot rule
out the possibility of more than one structural gene for the
enzyme, but at present there is no genetic or biochemical evi-
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activity is only twice as high. This suggess that the enzyme
has more cholesterol available to it in the CHO cell micro-
somal membrane than in the fibroblasts, not surprising since
29T1 is a 25-RA-derived cell line and has an elevated rate of
cholesterol biosynthesis and increased number of LDL re-
ceptors compared to wild-type CHO cells (data not shown).
The remaining twofold difference in enzyme activity could
be explained by an increased level of expression, or a CHO
cell-specific postiranslational modification of the human
ACAT enzyme in the transformants.

In conclusion, the results reported in this paper strongly
suggest that the molecular lesion in the ACAT-deficient mu-
tants isolated previously in this laboratory (5) resides in the
structural gene for the enzyme, which either prevents expres-
ston or leads to the production of an inactive enzyme. There
are normally two active ACAT genes in CHO cells, but the
reversion or transfection of one ACAT gene is sufficient to
restore an ACAT-positive phenotype. The secondary trans-
formants isolated possess one human gene encoding the
ACAT enzyme and all three contain common restriction en-
zyme fragments which hybridize to a cloned human-specific
repetitive element. These common fragments probably form
part or all of the human ACAT gene. It should now be possi-
ble to isolate the gene from a secondary transformant geno-
mic library, as has been accomplished for other human genes
(28, 33, 46). The isolation of a functional ACAT gene will
be the first step towards the preparation of the molecular
tools necessary for probing the molecular structure and reg-
lation of this enzyme.
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Cell Biology

ATCC® Numher:

Designations:

Depositors:

Isotype:

Biosafety |evel:

Shipped:

Mediur & Serum:

Growth
Properties:
Organism:

Morphoiogy:

Sourge:

Celludar Products:

PermitsiForms:

Antigen Expression:

Comments:

Propagation:

s Material Transfer Agreement or. m certain cases an

gad G atcept thg

s Meete, New Zestand. Singapore, and Taiwan § >.must eatact & local distributar e
Print this Page
CRL-1691™ { Order this Item [ Price; $398.00
C7 ;
Related Links
JL Goldstein »
I9G2h NCB{ Entrez Search
1 Make a Deposit
p Frequently Asked Questions
rozen

. Materia! Transfer Agreement
See Propagation

Technica! Support
suspension

Related Cell Culture Products

Mus rmusculus (8 cell); Mus musculus {myeloma) (mouse (B ceii);
mouse (myeloma))

lymphobiast

Cell Type: hybridoma: B lymphocyte:

immunoglobulin: monocional antibody; agamst bovine low density
lipeprotein (LDL) receptor

I addition to the MTA menticned above, other ATCC andfor regulatory
permits may be required for the transfer of this ATCC material. Anyone
purchasing ATCC material is ultimately responsible for oblaining the
permits.  Please click here for information regarding the specific
requirements for shipment o your location.

H-2d

Mice were immunized with partially ourified bovine adrenal L.DL receplor,
Spleen cefls were fused with Sp2/0-Ag14 myeloma cells

The antibody reacts with boving and human LOL receptor, and can be
used to affinity purify LDL receptors.

Tested and found negative for ectromelia virus (mousepox)

ATCC complete growth medium: The base medium for this cell line is
ATCC-formulated Dulbecco's Modified Eagle's Medium, Catalog No. 30-
2002. To make the complete  growth  medium, add the following
compongnts to the hase  mods e

Fobml Fuomarirm m oo e ae



centrifugation with subsequent resuspension at 5 X 10 expd viable cellsimi,
Maintain cell density between 5 X 10 expd and 5 X 10 exp$ viable

AR

celis/mil.
Preservation: culiure medium 85%; DMS0O. 5%
Related Products: Recommended medium {withoul the additional supplements or serum

described under ATCC Medium}:ATCC 30-2002
recommended serum ATCC 30-2020

References: 1006G: Beisiegel U, ef al. Monocional antibodies to the low density
Iipopratein receptor as probes for study of receptor-mediated endocytosis
and the genetics of famifial hypercholesterclemia. J. Biol, Chem. 256
11823-11931, 1981, PubMed: 6271765
1007 Schneider WU, et al Purification of the low density lipepratein
receptor, an acidic glycoprotein of 164,000 molecular weight. J. Biol.
Chem. 257 2884-2673, 1982. PubMed: 8277909
1008: Beisiege! U, ot al. Immuncbiol analysis of low density lipoprotein
receptors in fibrablasts from subjects with famifial hypercholesterolemia. J.
Biol. Chem. 257: 13150-13156, 1882, PubMed: 6290495
1009: Tolleshaug H. et al. Post translational processing of the LDL
receptor and s genetic disruption in famiial hypercholesterclemia. Cell 30;
715-724, 1982, PubMed: 6291781
1011 Tolleshaug H, et al. The LDL receptor locus in familial
hypercholesterclemia: mulliple mutations disrupt transport and processing
of a membrene receptor. Cell 32: 944-951, 1983. PubMed: 6299582
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CeH Biology

ATCC® Number: crL-1573™ [ Order this Item | Price: $256.00
Designations: 293 [HEK-293 .

g [ J Related Links
Depositors: FL Graham »

NCBI Ent

Biosafety Level 2 [CELLS CONTAIN ADENOVIRUS | CBI Entrez Search
Shipped: frozen Celf Micrograph
Medium & Serum: See Propagation Make a Deposit
Growthl adherent Frequently Asked Questions
Properties:
Organism: Homo sapiens (human) Material Transfer Agreement
Morphology: epithelial Technical Support

Related Cell Culture Froducts

t.ogin Required

Source: Organ: embryonic Kidney ’

Cell Type: transformed with adenovirus & DNA Product information Sheet

PermitsiFarms: In addition to the MTA mentioned above. other ATCC and’or reguiatory
permifs may be required for the kransfer of this ATCC material, Anyone
purchasing ATCC material is ultimately responsible for obtaining the
permits. Please click here for information regarding the specific
requirernents for shipment to yous location.

Restrictions: These cells are distributed for research purposes only. 293 cells, their
praducts, o their derivatives may not be distributed to third parties.

Applications: efficacy testing {82587]
transfection host (Nucleofection technology from Lonza

Roche FUGENE® Transfection Reagents)
viruscide testing [92579}

Receptors: vitronectin, expressed

Tumorigenic: YES



Cytogenetic Analysis:

Age:

Comments:

Propagation;

Subculturing:

Preservation:

Related Products:

Licocll. v£. 14
31685238 9,13
055818: 8,9
D75820: 11.12
THG1: 7,93
TPOX: 11

vWAS 1619

This is a hypotriploid human celf line. The modal chromoesome number was
64, oceurring in 30% of cells. The rate of cells with higher ploidies was 4.2
%. The der(i){1;15) {q42,413), der(4 U319 (912:913). der(12)4(8:12)
(922:p13), and four other marker chromoscmes were common 16 most
cells. Five other markers ocourred in some calls only. The marker dar(1)
and M8 (or Xg+} were often paired. There were four copies of N17 and
N22. Noticeably in addition to three copies of X chromosomes, there were
paired Xg+. and a single Xp+ in most cells

fetus

Although an earlier report suggested that the cells contained Adenovirus 5
DNA from both the right and teft ends of the viral genome [RF327864). R is
now clear that only left end sequences are present. [39768]

The line is excellent for titrating human adenovituses

The cells express an unusual cell surface receptor for vitronecin
compesed of the integrin beta-1 subunit and the vitronactin receptor ajpha-
v subnit, [23408)

The AdS5 inserl was cloned and sequenced, and it was determined that a
colinear seqment from ns 1 to 4344 is integrated into chromasome 19
{19q13.2). [39768]

ATCC complete growth medium: The base medium for this cell line is
ATCCformutated Eagle's Minimum Essential Medium, Catalog No 30-
2003 To make the compiete growth medium, add the following
components to the base medium: fetal bovine serum to a final
concentration of 10%.

Atmosphere: alr, 95%: carbon dioxide {CC2), 5%

Temperature:; 37.0°C

The cell line does not adhere 1o the substrate when left at room
temperature for any length of time, therefore, live cultures may be received
wilth the cells detached. The cefls will re-altach to the fiask over a period of
several days in culture at 37C.

Protocel:

1. Remove and discard cuiture medium.

Briefly rinse the cell layer with 0.25% (w/v) Trypsin- 0.53 mM EDTA
solution o remove all traces of serum that contains trypsin inhibitor.

3. Add 20 to 3.0 mi of Tiypsin-EDTA solution to flask and observe
cells under an inverted microscope until cell fayer is dispersed
(usually within 5 {o 15 minutes).

Note: To avoid clumping do not agitate the celis by hitting or
shaking the flask while waiting for the cells to detach. Cells that are
difficult to detach may be placed at 37°C to faciitate dispersal.

4 Add 6.0 to 8.0 mi of complete growth medium and aspirate celis by
gently pipetting.

5. Add appropriate afiquots of the cell suspension to new culture
vessels An inoculum of 2 X 10 (3) to 8 X 10 (3) viable celisiom? is
recommended

6. Incubate cultures at 37°C.6. Subculture when cell concentration is
between 6 and 7 X 10{4) cells/om2,

Subcultivation Ratio: 1:10 to 1:20 weekly.
Medium Renewal: Every 2 to 3 days

Freaze medium: Complete growth medium supplemented with 5% (wiv}
DMSO
Storage temperature: liquid nitrogen vapor phase



derivalive: ATCC CRL-12008
derivative: ATCC CRL-12007
derivative. ATCC CRL-12013
derivative: ATCC CRL-12479
derivative: ATCC CRL-2029
derivative: ATCC CR{.-2368
purified DNAATCC CRL-1573D
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ATCC?® Number: HB-80g5™ %:I_e[ﬁthis Itel:I_"I J Price: 8272.00
Designations; Hep G2 .
I P Related Links
Depositors: Wistar Institute »
I Ent
Biosafely Leval ’ NCBI Entrez Search
Shipped: frozen Cell Micrograph
Medium & Serum: See Prepagation Make a Deposit
Growth_ adherent Frequently Asked Questions
Properties:
Organism: Homo sapiens thumars) Materiai Transfer Agreement
Morphotogy: epithelial Technical Support
Related Ceil Cultire Products
Login Required
- »

Source: Organ: liver

Disease: hepatoceliular carcinoma Product Information Sheet
Cellutar Products: alpha-fetoprotein {alpha fetoprotein): albumin: aipha2 macroglobulin

{atha-z—macroglobulin}: alphat antitrypsin (aipha-1—am:trypsin):

transfersin; alphan antichymotrypsin; (a!pha-1-ant40hymotrypsa‘ﬂ};

hapteglebin: ceruloplasmin: plasminogen: [3525)

compltement (C4); ©3 activator: fibrinogen; alphal acid glycoprotein

talpha-1 acid glycoprotein}; alpha? HS glycoprotein (afipha-2-HS-

glycoprotein): beta lipoprotein (beta-tipoprotein): retinot binding protein

tretinol-binding protein} [3525]
Permits/Forms: In addition o the MTA menticned above, other ATCC andior regulatory

pefinits may be required for the transfer of this ATCC material, Anyone

purchasing ATCC material is ultimately responsible for obtaining the

permits.  Please click here for information regarding the specific

fequirements for shipment to your focation.
Applications: transfection host {Nucleofection technology from Lonza

Roche FUGENE® Transfection Reagents)
Receptors: insulin; insulin-ke growth factor 11 (1GF 11} [22448]



Cytogenetic Analysis:

Age:
Gender:
Ethnicity:

Comments:

Propagation:

Subculturing:

Preservation:

Reiated Products:

References:

135317 613
0165539 12,13
DsS818: 11,12
075820 10
F13A01: 5,7
F13B: 6,10
FESFPS: 11
LPL: 10,11
THO1. 8
TPOX: 8,2
VWA 17

modal number = 55 (range = 50 to 60} has a rearranged chromosome 1
[3525)

15 years adclescent
male
Caucasian

The celis express 3-hydroxy-3-methylglutaryl-CoA reductase and hepatic
triglyceride lipase activities. {23557}

The cells demonstrate decreased expression of apoA-l mRMA and
increased expression of catalass mRNA in response to gramoxone
{oxidative stress) [28554]

There is no evidence of a Hepatitis B virus genome in this cell line. [1205]
[22909]

ATCC complete growth medium: The base medium for this celf fine is
ATCC-formutated Eagle’s Minimum Essential Medium, Catalog No. 30-
2003. To make the conplete growth medium, add the following
compeonents ¢ the base medium: fetal bovine serum to a final
concentration of 10%,

Temperature: 37.0°C

Atmosphere: air, 95%; carbon dioxide (CO2), 5%

Protocol:

1. Remove and discard culture medium.

2. Briefly rinse the cell layer with 0.25% (wiv) Trypsin- 0.53 mM EDTA
solution to remove all traces of serum that contains trypsin inhibitor.

3. Add 2.0 to 3.0 ml of Trypsin-EDTA solution to flask and observe
cells under an inverted microscope until celt layer is dispersed
{usually within 5 to 15 minutas)
Note: To avoid clumping do not agitate the cells by hitling or
shaking the flask while waiting for the celis to detach. Cells that are
difficult to detech may be placed at 37°C to facilitate disparsal.

4. Add 6.0 10 8.0 mi of complete growth medium and aspirate ceils by
gently pipeatting.

5. Add appropriate aliquots of the cell suspension o new cuifure
vassels.

8. incubate cultures at 37°0

Subcultivation Ratio: A subcultivation ratio of 1:4 to 1:6 is
recommended
Medium Renewal: Twice per week

Freeze medium: Compiete growth medium supplemanted with 5% (v/v)
DMSO
Storage temperatuce: liquid nitrogen vapor phase

Recommendad medium {withoul the additicnal supplements or serum
described under ATCC Medium)yATCC 30-2003

recommended serum:ATCC 30-2020

derivative:ATCC CRL-10741

derivative: ATCC CRL-11997

prified DNAATCC HB-8065D
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microsomal triglyceride transfer protein and apalipoprotein B during the
assembly of ApoB-containing lipoproteins. J. Biol Chem. 271 10277-
10281, 1996. PubMed 8626595

33041: Ostlund RE Jr. et al. A sterospecific myo-inosttol/D-chiro-inosital
transporter 0 Hents?2 liver ealle | Rinl Mham 271 400779 4040 4 (oo
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Ig,t 9 GM02036 Product (Source): CELL CULTURE - ° ADD TO CART  Support

» Ordering
* Overview . ) [ 3 l M & ) % Online Ordering
* Characterizations & o < Placing First Online Order
¢ Phenotypic Data |t Assurance Form Signatory
2 %JEHLW.]EK 17 Erozen Shipments Policy
* External Links
* Images  EAGS
* Culture Protocols .. Lymphoblast Cultures
.. Fibroblast Cultures
OVerVieW ' Fetal Bovine Serum
1 Searching
Collection NIGMS Human Genetic Cell Repository ! Celf Types
Subcollection Apparently Healthy Collection * Culture Medium
Sample Description APPARENTLY HEALTHY NON-FETAL TISSUE ~ 1SCN Nomenclature
Biopsy Source Unspecified L1 Searching Mutations
Cell Type Fibroblast i.; Quick Search
i Safety Guidelines

Tissue Type Skin 5
YR i Quality Control

Transformant Untransformed Passage vs POL
Species Homo sapiens » Miscellaneous
Common Name Human Feedback
Age At Sampling 11 YR .1 Links
Sex Female i Contact Us
Race Caucasian Celi Collections

Family 203 View Pedigree
Family Member 2
Relation to Proband sister
Clinically Affected No
Confirmation Karyotypic analysis and Case history
ISCN 46,XX
Remarks Skin biopsy; sister of GM02037C; 46,XX; 4% of cells show random chromosome loss

Catalog ID GM02036
Product Cell Culture
Pricing Commercial Pricing: $85.00
Academic and not-for-profit pricing: $85,00
How to Order Online Ordering
Assurance Form (Must have current form on file)

Statement of Research Intent Form (Information will be entered electronically when order is placed.
DO HOT fax form to Coriell Customer Service)

Characterizations

Sample Description APPARENTLY HEALTHY NON-FETAL TISSUE
Passage Frozen 13

IDENTIFICATION OF Species of Origin Confirmed by Nucleoside Phosphorylase, Glucose-6-Phosphate Dehydrogenase, and
SPECIES OF ORIGIN Lactate dehydrogenase Isoenzyme Electrophoresis and by Chromosome Analysis
Phenotypic Data

Remark Skin biopsy; sister of GM02037C; 46,XX; 4% of cells show random chromosome loss

Publications

Merla G, Howald C, Henrichsen CN, Lyle R, Wyss C, Zabot MT, Antonarakis SE, Reymond A, Submicroscopic deletion in
patients with williams-beuren syndrome influences expression levels of the nonhemizygous flanking genes American journal of
human genetics79:332-41 2006

PubMed ID: 16826523



L AT T DTEARUN N, spietberg 5P, Schulman 1D, Glutathione
broblasts. Exp Cell Res172:158-67 1987

metabolism in normal and cystinotic fi

PubMed ID: 2888673

Zmolek D, An altered response in the induction of ce!/l membrane {Na + K)

Guernsey DL, Koebbe M, Thomas JE, Myerly TK,
cence in cultured human fibroblasts, Mech Ageing Dev33:283-93 1986

ATPase by thyroid hormone is characteristic of senes
PubMed ID: 3012221

External Links

dbSNP dbSNP ID: 14247

Images

View pedigree

Culture Protocols

Passage Frozen 13
Split Ratio 1:4
Temperature 37 C

Percent CO2 5%
Medium Eagle's Minimum Essential Medium with Earle's saits and non-essential amino acids

Serum 10% fetal bovine serum Not inactivated
Substrate None specified
Subcultivation Method trypsin-EDTA
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ID: GMO03123

External Links
Images
Culture Protocols

Overview

Collection NIGMS Human Genetic Cell Repository
Subcollection Inherited Disorders
Class Disorders of Lipid Metabolism

Sample Description NIEMANN-PICK DISEASE, TYPE C1; NPC1
NPC1 GENE; NPC1

Cell Type Fibroblast
Transformant Untransformed
Species Homo sapiens
Common Name Human
Age At Sampling 9 YR
Sex Female
Race Caucasian
Family 451
Family Member 1
Relation to Proband proband
Clinically Affected Yes

Confirmation Biochemical characterization after cell line submission to CCR

Product (Source): CELL CULTURE

Overview P
Characterizations ’% - ~_\ \
Phenotypic Data

Publications l O )

)

Catalog Tools: ‘:'-—-5

° ADD TO CART Support

r I or
: Online Ordering
‘i Placing First Online Order
Assurance Farm Signatory
. Frozen Shipments Policy
v FAQs
1. Lymphoblast Cultures
: Fibroblast Cultures
Fetal Bovine Serum
Searching
Cell Types
Culture Medium
ISCN Nomenclature
Searching Mutations
. Quick Search
o Safety Guidelines
. Quality Control
.= Passage vs POL
» Miscellaneous
" Feedback
Links
i Contact Us
Cell Collections

Remarks See GM03124 Lymphoid; 38% of normal sphingomyelinase activity, normal B-galactosidase activity,
and impaired cholesterol esterification in fibroblasts; the donor subject is a compound heterozygote;
one allele carries a missense mutation C>T at nucleotide 709 (709C>T) in exon 6 of the NPC1 gene,
resulting in a substitution of a serine for a proline at codon 237 [Pro237Ser (P237S)]; the second allele
also carries a missense mutation T>C at nucleotide 3182 (3182T>C) in exon 21 which results in the
substitution of a threonine for an isoluecine at codon 1061 [1le1061Thr (11061T)] in a transmembrane

domain,

Catalog ID GM03123
Product Cell Culture
Pricing Commercial Pricing: $85.00

Academic and not-for-profit pricing: $85.00

How to Order Online Ordering

Assurance Form (Must have current form on file)

Statement of Research Intent Form (Information will be entered electronically when order is placed.

DO MOT fax form to Coriell Customer Service)

Characterizations

Sample Description NIEMANN-PICK DISEASE, TYPE C1; NPC1
NPC1 GENE; NPC1

PDL at Freeze 5.74
Passage Frozen 9

IDENTIFICATION OF Species of Origin Confirmed by Nucleoside Phosphorylase, Glucose-6-Phosphate Dehydrogenase, and

SPECIES OF ORIGIN Lactate Dehydrogenase Isoenzyme Electrophoresis

sphingomyelin According to the submitter, biochemical test results for this subject showed decreased enzyme activity.

phosphodiesterase EC Number: 3.1.4.12; 38% activity.

Gene NPC1
Chromosomal Location 18q11-qi2
Allelic Variant 1 P237S; NIEMANN-PICK DISEASE, TYPE C1



R e e e e PRSI THE TNULation was particularly frrequent
in patients with NPC from western Europe, especially France and the UK. and in Hispanic patients
whose roots were in the Upper Rio Grande valley of the U.S. Millat et al. [Am. ). Hum, Genet, 65; 1321
-1329 (1999)) concluded that the 11061T mutation originated in Furope and that the high frequency in
northern Rio Grande Mispanics resulted from a founder effect.

Phenotypic Data

Remark See GM03124 Lymphaid; 38% of normal sphingomyelinase activity, norma! B-galactosidase activity, and impaired
cholesteroi esterification in fibroblasts; the donor subject is a compound heterozygote; one aliele carries a missense
mutation C>T at nucleatide 709 {709C>T) in exen & of the NPC1 gene, resulting in a substitution of 3 serine for a
proline at codon 237 [Pro2375er (P2375)]; the second allele also carries a missense mutation T>C at nucleotide 3182
(3182T=C} in exon 21 which results in the substitution of a threcnine for an isoluecine at codon 1061 [Mte1061Thr
(11061T)] /n a transmembrane domain.

Publications

Ahras M, Naing T, McPherson R, Scavenger receptor class 8 type 1 localizes to a late endosomail compartment Journal of lipid
research49:1569-76 2008

PubMed ID: 18375996

Yamauchi ¥, Reid PC, Sperry JB, Furukawa K, Takeya M, Chang €€, Chang TY, Plasma membrane rafts complete
cholesterol synthesis by participating in retrograde movernent of precursor sterols The Journal of biclogical chemistry282:34594-
50064 2007

PubMed ID: 17816561

Laliberte 3P, McGinnes LW, Morrison TG, Incorporation of functionai HN-F glycoprotein-containing complexes into newcastle
disease virus is dependent on ¢holesterel and membrane lipid raft integrity Journal of virology81:10636-48 2007

PubMed ID: 17652393

Ganley IG, Pfeffer SR, Cholesterol accumulation sequesters Rabg and disrupts late endosome function in NPC1-deficient cells
The Journal of biological chemistry281; 17890-9 2006

PubMed ID: 16644737

Linder MD, Uronen RL, Hilttd-Vuori M, van der Sluijs P, Perinen 1, Tkonen E, Rab8-dependent recycling promotes
endosomal cholesterol remeval in normal and sphingolipidosis cells Molecular biology of the celli8:47-56 2006

PubMed ID: 17050734

Chen FW, Gordon RE, Yoannou YA, NPC1 late endosomes contain elevated levels of non-esterified {'free’) fatty acids and an
abnormally glycosylated form of the NPC2 protein The Biochemical journal390:549-61 2005

PubMed ID: 15896196

Narita K, Choudhury A, Dobrenis K, Sharma DK, Holicky EL, Marks DL, Walkley SU, Pagano RE, Protein transduction of
Rab9 in Niemann-Pick € cells reduces cholestero! storage The FASEB journal ; official publication of the Federation of American
Societies for Experimental Biology19: 1558-60 2005

PubMed ID: 15972801

Passeggio J, Liscum L, Flux of fatty acids through NPCT lysosomes The Journal of biclogical chemistry280:10333-9 2005
PubMed ID: £5632139

Scott C, Higgins ME, Davies JP, Ioannou YA, Targeting of NPC1 to late endosomes involves multiple signals, including one
residing within the putative sterol-sensing domain The Journal of biological chemistry279:48214-23 2004

PubMed ID: 15347664

White NM, Corey DA, Kelley T1, Mechanistic similarities between cultured cell models of cystic fibrosis and Niemann-Pick type
C. Am ) Respir Cell Mol BiolEpub ahead of print:48214-23 2004

PubMed ID: 15256387

Choudhury A, Sharma DK, Marks DL, Pagane RE, ted Endosomal Cholesterol in Niemann-Pick Cells Inhibits Rab4 and
Perturbs Membrane Recycling. Mo! Biol CellEpub ahead of print:48214-23 2004

PubMed ID: 15292453

Choi HY, Karten B, Chan T, Vance JE, Greer WL, Heidenreich RA, Garver WS, Francis GA, impaired ABCA1-dependent
lipid efflux and hypoalphaiipoproteineria in human Niermann-Pick type C disease. ] Biol Chem278(35):22569-77 2003

PubMed ID: 12813037

Umeda A, Fujita H, Kuranita T, Hirosakeo K, Himenc M, Tanaka Y, Distribution and trafficking of MPR300 is normal in cells
with cholesterol accumulated in late endacytic compartments: evidence for early endosome-to-TGN trafficking of MPR300. ] Lipid
Res44(10):1821-32 2003

PubMed ID: 12867543

Walter M, Davies JP, Yoannou YA, Telomerase irmmartaiizabion Hnrsenlatoc Rab commseeme oo e



Sun X, Marks DL, Park WD, Wheatley CL, Puri V, O'Brien JF, Kraft, PL, Lundquist PA, Patterson MC, Pagano RE, Snow
K, Memann-Pick ¢ variant detection by altered sphingolipid trafficking and correlation with mutations within a specific domain of
NPC1. Am ) Hum Genet68(6):1361-72 2001,

PubMed ID: 11349231

Yamamoto T, Ninomiya H, Matsumoto M, Ohta Y, Nanba E, Tsutsumi ¥, Yamakawa K, Millat G, vanier MT, Pentchev
PG, Chno K, Genotype-phanotype relationship of Niemann-Pick disease type C; a possible correlation between clinical onset and
levels of NPC1 protein in isolated skin fibroblasts. J Med Genet37(9):707-12 2000

PubMed ID: 11182031

Yamamoto T, Nanba E, Ninamiya H, Higaki K, Taniguchi M, Zhang M, Akaboshi 5, Watanabe Y, Takeshima T, Inui K,
Okada S, Tanaka A, Sakuragawa N, Millat G, Vanier MT, Morris 1A, Pentchev PG, Chno K, NPCL gene mutations in
Japanese patients with Niemann-Pick disease type C. Hum Geret105:10-6 1999

PubMad ID: 104806349

Gu JZ, Carstea ED, Cummings €, Morris JA, Loftus SK, Zhang D, Coleman KG, Cooney AM, Comly ME, Fandino L, Roff
C, Tagle DA, Pavan W), Pentchev PG, Rosenfeld MA, Substantial narrowing of the Niemann-Pick © candidate interval by
yeast artificial chromoseme complementation. Proc Natl Acad Sci U S A94:7373-83 1997

PubMed ID: 9207099

Liscum L, Faust JR, The intracellular transport of low density lipoprotein-derived cholesteral is inhibited in Chinese hamster
ovary cells cuitured with 3vbeta—[2—(dxethylamino)ethoxy]androst-s-en-1?—one. 1 Biol Chem264(20):11796-806 1089

PubMed ID: 2745416

Liscum L, Faust IR, Low density lipoprotein (LDL)-mediated suppression of cholesterol synthesis ang LDL uptake is defective in
Niemann-pPick type C fibroblasts. J Biol Chem262: 17002-8 1987

PubMed ID: 3686287

Pentchev PG, Comly ME, Kruth HS, pPatel S, Proestel M, Weintroub H, The cholestergl storage disorder of the mutant
BALB/C mouse, A primary genetic lesion closely linked to defective esterification of exegenously derived cholesterel and it
relationship to human type C Niemann-Pick disease. ) Biol Chem261:2772-7 1986

PubMed ID: 3949747

Pantchev PG, Comly ME, Kruth HS, Vanfer MY, wenger DA, Patel S, Brady RO, A defect in cholestaro! esterification in
Niemann-Pick disease (type C} patients. Proc Natl Acad Sci U S A82;8247-51 1935

PubMed ID: 3865225

Maziere IC, Maziere <, Mora L, Routier I, Polonovski 1, In situ degradation of sphingomyelin by cultured normal
fibroblasts and fibrablasts fron) patients with Niemann-Pick disease type A and C, Bischem Biophys Res Commun108:1101-6
1982

PubMed ID; 7181884

External Links

dbSNP ghSHP ID: 17690
Gene Cards NPC1

Gene Ontology G0:0004888 transmemprane receptor activity
GO: 0005478 intracellular transporter activity

G0:0005624 membrane Fraction
GG:0005764 lysosome

£0:0006886 intracelular protem transport
G0:0008158 hedgehay receptor activity
G010015248 steral transporter activity
G0:0016021 inteqral o membrana

G0:0030301 cholesterol trans Melal
Locus Link Locuslink 1D: 4864

OMIM 257226 MIEMANN-PICK DISEASE TYPE C1: NPC1
607623 HPC1 GENE: NPCI

Ontim Description NIEMANN-PICK DISEASE WITH CHOLESTEROL ESTERIFICATION BLOCK
NIEMANN-PICK DISEASE, CHRONIC NEURONOPATHIC FORM
MIEMANN-PICK DISEASE, SUBACUTE JUVENILE FORM
NIEMANN-PICK DISEASE, TYPE C; NPC
NIEMANN-PICK DISEASE, TYPE C1; NPC1

Images

Data are not available
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Percent O2 AMBIENT
Medium Eagle's Minimum Essential Medium with Earle's salts and non-essential aming acids
Serum 10% fetal bovine serum Nat inactivated
Substrate None specified
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Cell Biology
ATCG® Number: CRL-2545™ [ Grder this Item Price: $359.00
Designations: IgG-102 .
4 ¢ Related Links
Depositors: JL Goldstein, YK Ho »
NCBI Entrez Search
Isotype: igG1; kappa iight chain f nirez Searc
Biosafety Level: 1 Make a Deposit
i Frequently Asked Questions
Shippad: frozen
. ) Material Transfer Agreement
Medium & Serum: See Propagation
Technical Support

Growth suspension
Properties: Related Ceil Culture Products
Organism: Mus muscuius (B cell): Mus musculus {myeloma) (mouse (B cell);

mouse {mysloma})
Morphology: lymphoblast
Source: Celf Type: bybridoma: B Wmphotyte;
Celiular Products:; immunoglobuling moncclonal anlibody; against human sterol reguiatory

element binding protein 2 (SREBP 2, SREBP-2)
Permits/Forms: In addition to the MTA mentioned above, other ATCC andior regulatory

permits may be required for the transfer of this ATCC material, Anvone

purchasing ATCC material is ultimately responsible for obtaining the

permits,  Please click here for information regarding the specific

requirements for shipment to your location,
Comments: Animals were immunized against the GST-human SREBP.2 fuston prolemn

{amino acids 48 o 403).

Spleen cells were fysed with Sp2/0-Ag14 myeioma cells,

The antibody recegnizes both the precurscr and mature forms of SREBP-2

in cultured human cells, and can be usad in immunoblotting and FL)SA

assays to study SREBP-2 in cultured human cells grown under different

conditions.,
Propagation: ATCC complete growth medium: The base medium for this cell iine is

ATCC-formulated Dulbecca's Modified Eagle's Medium, Catalog No. 30-
2002. To make the complete  growth medium. add  the following
components 1o the base medium: fefal bovine serum o a final
concentration of 10%,
Temperature: 37 0°C



Preservation:

Related Products:

References:
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wUiures  can g8 maitiamec by the addtion of fresh mediwum or
replacemant of medium. Alternatively. cultures can be established by
centrifugation with subsequent resuspension at 2 X 10 exp5 viable calls/ml.
Maintain cell density between 1 X 10 exp5 and 1 X i0 exp6 viable
cellsimi.

culture medium 95%: DMSQ. 5%

Recommended medium ({without the additional supplements o serum
described under ATCC Medium)ATCC 30-2002
recommended seruntATCC 30-2020

56311 Janowski BA. et al. The hypocholesterolemic agent LY285427
reverses  suppression  of  slerol  regulatory  element-hinding  protein
processing mediated by oxystercls. J. Biol. Chem. 48: 45408-45416, 2001,
PubMed: 11577112
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Cell Biology

ATCC® Number: TIB-67™ [ Order this Item | Price: $256.00
Designations: J774A1 R

Y Related Links
Depositors: P Ralpi >
Biosafely Leval ] NCBI Entrez Search
Shipped: frozen Cell Micrograph
Medium & Serum: See Propagation Make a Deposit
Growth adherent Frequently Askad Questions
Properties:
Organism: Mus musculus [mouse) Materiai Transfer Agreement
Morphotogy: macrophage Technical Support

Related Cell Culture Products

Login Reguired

. . »
Source: Tissue: ascites

Strain: BALB/cN
Disease: reticulum cell sarcoma
Cell Type: monocyteimacrophage macrophage;

Product Information Sheet

Celiular Products: interleukin i beta
fysozyme [1080]

Permits/Forms: In additon o the MTA mentioned above, other ATCC andlor regutatory
permits may be required for the transfer of this ATCC material. Anyone
purchasing ATCC material is ultimately responsible for obtaining the
permits,  Please click here for information regarding the specific
requirements for shipment to your location.

Isolation: La Jolla California, United States
Isolation date: 1968

Applications: Biological response [92560]
transfection host (Roche FUGENE® Transfection Reagents)

Receptors: complement (C3), expressad [1135]
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phagocytosis. Intereukin 1 beta (H1b} is synthesized continuousiy by this
ling

Propagation: ATCC complete growth medium: The base medium for this celt iine is
ATCC-formutated Dulbecco's Modified Eagle's Medium, Catalog No. 30-
2002, To make the complete growth medium, add the following
components to the base megium fatal bovine serum to a final
concentration of 10%.
Atmosphere: air, $5%; carbon dioxide (€02, 5%
Temperature: 37.0°C

Subculturing: Pratocol: Subcultures are prepared by scraping.
For a 75 cm? flask, remove all but 10 mi of the culture medium. [adust
volume accordingly for different culture vessels) Dislodge cells from the
flask substrate with a cell scraper. aspirate and dispense into new flasks.
Subcultivation Ratio: A subcultivation ratic of 1:3 to 1.6 is recommended
Medium Renewal: Reptace or add medium two or three times weekly

Preservation: Freeze medium: Complete growih medium supplemented with 5% (v
DMSO
Storage temperature: liquid nitrogen vapor phase

Doubling Time: 17 hours

Related Products: Recommended medium {(without the additionat supplements or serum

described under ATCC MediumyATCC 30-2002
recommended serum:ATCC 30-2020
purified RNA:ATCC TIB-67R

Referenices: 1080: Ralph P, et al Lysozyme synthesis bty estabiished human and
murine histiocytic lymphoma celf lines. J. Exp. Med. 143: 1528-1533, 1976,
PubMed: 1083890
1135: Ralph P. Nakoinz I. Antibody-dependent kifing of erythrocyte and
umor targets by macrophags-related cell lines: enhancement by PPD and
LPS. 4. Immunol. 119: 950-954, 1977. PubMed: 894031
1136: Ralph P, Nakoinz |. Direct toxic effects of immunopotantiators on
menocytic myelomonocytic, and fustiocytic or macrephage wimor cells in
culture. Cancer Ras. 37 546-550, 1977, PubMed: 318922
13710 Sears DW, et al Molecular ctoning and expression of the mouse
high affinity Fc receptor for IgG1. J. Immunol. 144 271.378 1980,
FubMed: 2136886
22827: Ralph P, et al. Reticuium call sarcoma: an effector call in antibody-
dependent cell- mediated immunity. J. immunol. 114;  898-905. 1975,
PubMed: 1089721
22896 Ralph P, Nakoinz |, Phagocytosis and cytolysis by a macrophage
tumeur and its cloned cell line. Nature 257: 393-384. 1975 PubMed:
1104071
32687 Knowiton KU, et al. A mutation in the puif region of VP2 attenuates
the myocarditic phenotype of an infecticus cDNA of the woodruif variant of
coxsackievirus B3. J. Virel. 70: 7811-7318, 1996. PubMed. 8392007
32883 Schissel SL, et al. Zn2+stimulated sphingomyelinase is secreted
by many celf types and is a product of the acid sphingomyelinase gene. J
Bici. Chem. 271; 18431-18436, 1986. PubMed: 8702487
92560: Standard Practice for Testing for Biological Responses to Particles
in Vitro, West Conshohocken, PA'ASTM Internationat ASTM Standard Test
Method F 1903-98R03
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ATCC Advanced Cataisg Search » Product Details

Product Description

Cell Biology

ATCC¥ Number:

Designations:
Depositors:
Biosafety Level

Shipped:

Medium & Serum:

Growth
Properties:

Organism:

Morphology:

Source:

Celludar Products:

Permits/Forms:

Applications:
Receptors:
Gender:

Comments:

Propagation:

bl an ordges

Cdapan ¥orea, Macau Mexico, MNaw

CRL-1601™ | Order this Item

McA-RH7777

JE Becker

frozen
See Propagation

loosely adherent

Rattus norvegicus (rat)

epithehal

Organ: liver
Strain: Buffalo
Disease: hepatoma; Morris hepatoma 7777

aipha-fetoprotein {AFP, alpha fatoprotein)

In addition to the MTA mentioned above, other ATCC andior regufatory
permits may be required for the transfer of this ATCC material, Anyone
putchasing ATCC material is ultimately responsible for obtaining the
permils. Please click here for information regarding the specific
requiements for shipment to your location.

transfection host {Roche FUGENE® Transfection Reagents)
glucocorticoid
female

Addition of glucocorticeids {dexamethasone) to the medium acceleratas cal
prolferation and reduces afpha fetoprotein production.

ATCC complete growth medium: The base medium for this cell line is
ATCC-formulated Dulbecco's Modified Eagle’s Medium, Calaleg No. 30-
2002. To make the compigte growth medium, add the following

ss o conditicns of ATGC s Material Trapsfer Agreemant o in cs

TSt antact o locat distributor ior

rint this Page

$331.00

Related Links

»
NCBI Entrez Search

Make a Deposit

Frequently Asked Queastions
Matenal Transfer Agresment
Technical Support

Related Cell Culture Products
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It any cals are atlached, tap flask gently or if necessary add 2.0 1o 3.0 m
of 0.25% Trypsin-0.53 mM EDTA solution to flask and observe cells under
an inverted microscope until cell tayer is dispersed . 3. Add 2.0 10 3.0 mil of
complete growth medium and aspirate cells by gently pipetting. 4.To
remove trypsin-EDTA solution, transfer cel] suspension to the cantrifuge
lube with the medium and ceils from step #1 and spin at approximately
125 xg for 5 1910 minutes.s, Discard supernatant and resuspend cells in
fresh growth medium. Add appropriate aliquots of cel suspension 1o new
Cuiture vessels. 6. Place culture vessels In incubators at 37°C.
Subcultivation Ratio: A subcultivation ratio of 1:4 1o 16 weekly is

recommended
Medium Renewak: Add medium every 2 to 3 days. do not discard floating
calls,

Preservation: Freeze mediwn: Complete growth medium 95%; DMSO, 5%

Btorage temperature: liquid nitrogen vapor phase

Retated Products: Recommended medium {without the additional supplements or serum
described under ATCC Medium}b ATCC 30-2002
recommended serum:ATCC 30-2020

References: 26103: . Recent Resulls Cancer Res. 44: 103-114. 1974,

32449: Kulas DT, et al. The transmembrane protein-tyrosine phosphatase
LAR modulates signaling by rmuitiple receptor tyrosine kinases. J Biol,
Chem. 271; 748-754, 1996, PubMed: 8557682

32463 Schock D, ef al. An auxiliary factor containing a 240-kDa protein
compiex is involved in apolipoprotein B RNA editing. Proc. Nati. Acad Sci.
LSA 93: 1097-17102. 1908, PubMed: 8577721

58043; Becker JE. et al. Two new rat hepatoma cell lines for studying Ihe
unbalanced bdlocked ontegeny hypothesis/n, Becker JE, et al Onco-
developmental gene expression. New YorkAcademic Press, pp. 25¢-270,
1676
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ATCC Advanced Catatog Search » Product Details
Product Description
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Cell Biology

ATCC® Number:

Designations:
Depositors:
Biosafety Level
Shipped:

Medium & Serum:

Growth
Properties:

Qrganism:

Morphoiogy:

Source:

Cellular Products:

Permits/Forms:

Applications:

Receptors:

Antigen Expressicn:

o2 askand to rzad 30d aseept the e 15 of ATCO"s Material Transfer Agraement o i cerfain cases an MTA

Print this Page

Japar ¥eiaa, Macao. co, Mo Zesiend Sigapore and Tatwan B0
HTB-22™ [ Order this [tem ) Price: $272.00
MCF7 X
Related Links
CM McGrath »
i NCBI Entrez Search
frozen Cell Micrograph

See Propagation Make a Deposit

adherent Frequently Asked Questions

Homo sapiens (human) Material Transfer Agreement

epithelial Technical Support

Related Cell Culture Products

Login Required

Organ: mammary gland; hreast ’

Disease: adenocarcinoma
Derived from metastatic site: pleura! effusion
Cell Type: epithelial

Product information Sheet

insulin-like growth factor binding proteins (IGFBP} BP-2; BP-4; BP-5

In addition o the MTA mentioned above, other ATCC andf/or reguiatory
permits may be required for the transfer of this ATCC material Anyone
purchasing ATCC materiat is ultimately responsible for obtaining the
permits. Please chick here for information regarding the specific
requirements for shipment to your location.

tfransfection host {Nucleofection technology from Lonza
Roche FUGENE® Transfection Reagenis)

astrogen receplor, axpressed

Blood Type O; Rh+




Cytogenetic Analysis:

Isoenzymes:

Age:

Gender:

Ethnicity:

Comments:

Propagation:

Subculturing:

e

D5SB18: 11,12
D75820: 8.9
THO1: 6
TROX: 8,12
VWA, 14,15

modal number = 82, range = 66 to 87

The stemline chromosome numbers ranged from hypertriploidy  to
hypatetraplcidy. with the 25 component occurring at 1%. There were 29 to
34 marker chromosomes per S metaphase; 24 to 28 markers occurred in
at least 30% of cells, and generally one large submelacentric {M1}) and 3
large sublelocentric (M2, M3, and M4} markers were recognizable in over
80% of metaphases. No DM were detected Chromosome 20 was
nutlisomic and X was disomic

AK-1, 1
ES-D, 1.2
GBPD, B
GLOA, 1-2
PGM1, 1-2
PGM3, 1

69 years adult
female
Caucasian

The MCF7 fine retains several characteristics of differentiated mammary
epithefium including ability to process estradiol via cyloplasmic estrogen
receptors and the capability of forming domes.The cells axpress the
WNT7B oncogene {PubMed: 8168088).

Growthh of MCF7 cells is mhibited by tumor necrosis faclor alpha {TNF
alpha).

Secretion of IGFBP's can be modulated by eatrnent with anti-estregens

ATCC complete growth medium: The base medium for this cell fine is
ATCC-formutated Eagle's Minimum Essential Madium, Catalog No. 30-:
2003, To make the complete growth medium, add the following
cerponents to the base medivim: 0.01 mg/ml bovine insulin: fetal bovine
serum to a final concentration of 10% .

Atmosphere: air. 95%; carbon dioxide {CO2), 5%

Temperature: 37.0°C

Protocol: Volumes used in this protocol are for 75 sq cni flasks;
proportionally reduce or increase amount of dissociation madium for culture
vessels of other sizes.

Note: if fioating cells are present, it is recommended that they be
transferrad at the first two (2) subculiures as described below. it is not
necessary to transfar floating cells for subsequent subcultures,

1. Remove culture medium to a centrifuge tube.

2. Briefly rinse the cell layer with §.25% (wiv) Trypsin - 0.53 mM
EDTA solution to remove all traces of serum which sontains trypsin
inhitsiter,

3. Add 2.0 to 3.0 mi of Trypsin-EDTA solution to fiask and observe
cells under an inverted micioscope untif call jayer is dispersed

(usuaily within 5 to 15 minutes)

Note: To avoid clumping do not agitate the cells by hitting or
shaking the flask while waiting for the cefis to detach. Cells that are
difficult fo detach may be placed at 37C to facilitate dispersal.

4. Add 6.0 to 8.0 ml of complete growth mediurm and aspirate cells by
gently pipetting

5 Transfer the cell suspension to the cenfrifuge tube with the medium
and cells from step 1, and centrifuge at approxmalely 125 xg for 5
to 10 minutes. Discard the supernatant.

6. Resuspend the cell peliet in fresh growth mediurn. Add appropriate
aliquots of the cell suspension to new cultlure vessels,

7. Incubate cultures at 37C.



Doubling Time: 29 hrs

Related Products: Recommended medium (without the addiional supplements or serum
described undar ATCC Medium):ATCC 30-2003
recemmended seruntATCC 30-2020
purified DNAATCC HTB-22D
purified RNACATCC HTB-22R
0.25% (wv) Trypsin - 053 mM EDTA in Hank BSS (who Ca++,
Mg++):ATCC 30-2101
Celi culture tested DMSOATCC 4-X

References:
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PubMed: 8375929
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6850504
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mucin antigen. Cancer Res. 50: 2997-3001, 1890. PubMed: 2334903
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MCF7 human breast cancer call profiferation is associated with specific
aiterations in accurnulation of insulin-like growth factor-binding proteins In
conditioned media. Cancer Res 33: 5193-5188, 1993 PubMed: 7893333
231137 Huguet EL, et al. Differential expression of human Wit genes 2,8,
4, and 7B in human breast ceil lines and normal and disease states of
human breast tissue. Cancer Res, 54: 2615-2621, 1994. PubMadl: 8168088
23217 Soule HD, et al. A human cell tine from a pleurat effusion derived
from & breast carcinoma. J. Nat! Cancer Inst. 5% 1409-1416, 1973
PubMed: 4357757
25065: Bellet D, et al, Malignant transformation of nontrophoblastic cells is
associated with the expression of chationic gonadoliopin beta genes
normally transcribed in trophoblastic ceils. Gancer Res. 57: 516-523, 1997,
PubMed- 8012484
32275 Littlewood-Evans AJ el al The osteoclast-associated protegse
cathepsin K is expressed in human breast carcinoma. Cancer Res. 57
5386-5390, 1$97. PubMed: 9393764
32278 Komarova EA, et ai, intracelluiar localization of P53 tumor
SUpprassor protein in gamma-irradiated cells is ceil cycle regulated and
determined by the nucleus, Cancer Res, 57: 5217-5220, 1997. PubMed:
9393737
32285 van Dik MA, et al A functionai assay in veas for the human
estrogen  receptor displays wild-type and variant estrogen  receptor
messenger RNAs present in breast carcinoma. Cancer Res. 57 3478-
3485, 1997. PubMed: 9270018
32288: Landers JE, et al. Transiational enhancement of mdm2 oncogene
expression in human tumor cells coMaining a stabilized wild-type p53
protein. Cancer Res, 57 3562-3568, 1997. PubMed: 9270029
32344 Umekita ¥, et al, Humarn prostate tumer growth in athymic mice:
inhibition by androgens and stimuiation by finasteride. Proc. Nati Acag
Sci. USA 93, 11802-11807, 1906 PubMed: 8876218
32467, Zamora-Leon SP. et al Expression of the fructose transporier
GLUTS in human breast cancer, Proc. Natl. Acad. Sci. USA g3 1847-
1852, 1996. PubMed: 8700847
32488: Geiger T. ot al, Anttumor  activity of 4 PKC-alpha antisense
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Drug Des. 13: 35-45, 1998, PubMed: 9474241
32547: Jang Sl et al. Activator protein 1 activity is involved in the
regulation of the cell type-specific expression from the proximal promoter of
the human profilagarin gene. J. Biol Chem. 271 24105-24114, 1995,
PubMed: 8798649
32568 Lee JH, et al The proximal promoter  of the human
transglutaminase 3 gene. J. Biol. Chem. 271 4561-4568, 1996, Pubhed:
8626512
32582: Chang K, Pastan | Molecuiar cloning of mesothelin, a
differentiation antigen present on mesothefium, mesotheliomas, and ovarian
cancers. Proc. Nath Acad. Sci. USA 93 138-140. 1998 PubMed: 8552591
32925 Zhu X, et al. Celf cycle-dependent modulation of felomerase activily
in wumor cells. Proc. Natl. Acad. Sei. USBA ¢3: 5081-8005 1995, PubMead:
8650224
38764 Bacus $S. et al, Differentiation of cultured human breast cancer
cells (AU-565 ang MCF-7) associated with loss of ceft surface HER-2/neu
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Cell Biology

ATCC® Number: HTB.26™ | Order this Item ] Price: $256.00

Designations: MDA-MB-231 .
Related Links

Depaositors: R Cailleau 4
NCBI Entrez Search

sy

Biosafety Level

Shipped: frozen Cell Micrograph

Mediuvm & Serum: See Fropagation Make a Deposit

Growth. adnerent Frequenily Asked Questions
Properties:

Organism: Homo sapiens (human) Matena! Transfer Agreement
Morphology: epithefial Technical Support

Related Celi Culture Products

L.ogin Required

Source: Organ: mammary gland; breast '

Disease: adenocarcinoma
Derived from metastatic site: pleural effusion
Coll Type: epithelial

Product Information Sheet

Permits/Forms: In addition fo the MTA mentioned above, other ATCC andfor regulatory
permits may be required for the transfer of this ATCC material. Anyone
purchasing ATCC malerial is uftimately responsible for obtaining the
permits. Please cliick here for information regarding the specific
requirements for shipment to your focation,

Applications: transfection host {(Nugleofection technology from Lonza
Roche FUGENE® Transfection Reagents)

Receptors: epidermal growth factor {EGF), expressed
fransforming growth factor alpha (TGF alpha), expressed

Tumorigenic: Yes

DNA Profile (3TR):



Cytogenetic Analysis:

Iscenzymes:

Age:
Gender:
Ethnicity:
Comiments:

Propagation:

Subculturing:

Preservation:

Related Products:

S e
D75820: 8.9
THOT: 7,83
TPOX: 8,9
WA 1518

The cell line is aneuploid ferale (modal number = G4. range = 52 to 68},
with chromosome ¢ounts in the near-riploid range. Normal chromosomes
N8 and N15 were absent Eleven stable rearranged marker chromosomes
are noted as well as unassignable chromosomes in addition to the majority
of autosomes that are trisomic Many of the marker chiomosomes are
identical to those shown in the karyotype reported by KL Salya-Prakash,
et al.

A1, 1
ES-D, 1
G6PD, B
GLO-L 2
Me-2, 1-2
PGM1, 1-2
PGMS3, 1

51 years aduit
female
Caucasian

The cells express the WNT7B oncogene [PubMed: 8168038),

ATCC complete growth medium: The base medium for this celt iine is
ATCC-formulated Letbovilz's L-15 Medium, Catalog No. 30-2008. To make
the complete growth medium, add the following components o the base
medium: fetal bovine serum o a final concantration of 10%.

Atmosphere: air, 100%

Temperature: 37.0°C

Protocol:
1. Remove and discard culture mediym.
2. Briefly rinse the call layer with 0.25% {wiv) Trypsin- 0.53 mMt EDTA

solution 1o remove all traces of serum thal contains trypsin inhubitor,

Add 2.0 te 3.0 mi of Trypsin-EDTA solution to flask and observe

cells under an inverted microscope untit cefl layer is dispersed

(usually within 5 to 15 minutes).

Note: To avoid clumping do not agitate the cells by hitting or

shaking the flask while waiting for the cefis fo detach. Cells that are

ditficult to detach may be placed &t 37°C to faciitate dispersal

4. Add 6.0 1o 8.0 ml of complete growth mediurmn and aspirate cells by
gently pipeiting,

5. Add appropriate aliquols of the ceil suspension 1o new cuilure
vessels.

8. Incubate cultures at 37°C without CO2.

w

Subcultivation Ratio: A subcultivation ratio of 1.2 to 1.4 is recommended
Medium Renewal: 2 io 3 times per week

Freeze medium: Complete growth medium suppiemented with 5% {vlvi
DMSO
Storage temperatiire: liquid nitrogen vaper phase

Recommended medium {without the additional supplements or serum
described under ATCC MediumyATCC 30-2008

recommended serum:ATCC 30-2020

purifred DNACATCC 45518

purified DNAATCC 45519

purified DNAATCC HTB-26D

purified RNAATCC HTB-26R
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22656 Callleau R, et al. Long-term human breast carcinoma celi lines of
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157: 119-118, 1993. PubMed: 8408230
23113 Huguet EL., et al. Differential expression of human Wnt genes 2, 3.
4, and 7B in human breast cell knes and normal and disease stales of
human breast tissue. Cancer Res. 54: 2615-2621. 1994 PubMed: 8188088
26321 Satya-Prakash KL, et al Cytogenetic analysis on eight human
breast tumor cell fines: high frequencies of 1q, 11q and Hela-like marker
chromosomes. Cancer Genet. Cytogenet. 3 61-73. 1981, PubMed:
7272485
32272: Katayose Y. ot al. Promoting apoptosis; a novel activity associated
with the Cyciin-dependent kinase nhibitor p27. Cancer Res. 57: 5441
5445, 1997, PubMed: 9407946
32275. Littlewood-Evans Ad, et al. The osteoclast-associated protease
cathepsin K is expressed in human breast carcinoma. Cancer Res. 57
5386-5380, 1997, PubMed: 9363764
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ATCC® Number:

Designations:
Depositors:
Biosafety Level
Shipped:

Medium & Serum:

Growth
Properties:

Organism:
Morphology:

Source:

Celiular Products:

Permits/iForms:

Receptors:

Comments:

Propagation:

Subculturing:
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carch » Product Details

Canaga, Chy Fong, Inda, s 234 AP
3 ontlar far res and progucts
TIB-§1™ { Order this Item ] Price:

FU5-1.8 (PUS-1R}

B Ralph

frozen
See Propagation

suspension {some adherent cells}

Mus muscuius (mouse)

Disease: lymphoid tumor
Strain: BALB/c

lysozyme, granujocyte colony stimulating activity (CSA) inducible by
LPS

in addition to the MTA mentioned above, cther ATCC andfor regulatory
permits may be reguired for the transfer of this ATCC material Anyone
purchasing ATCC malerial is ultimately respensible for obtaining the
permits.  Please click here for information regarding the specific
requirements for shipment to your focation.

complement (C3)

PUS-1.8 cells phagocytose latex baads and zymosan,

The celis are capable of antibody dependent lysis of hoth sheep
erythrocyies and tumor celis

The line is sensitive to growth intubition by LPS and PRD

Tested and found negative for ectromelia virus {mousepox)

ATCC complete growth medium: Dulbecco's medified Eagle's medium,
90%; horse serum. 10%

Medium Renewal: Every 2 to 3 days
Cuftures can te maintained by addition or replacement of fresh medium
Start cultures at 2 X 10 expb cells/mi and maintain between 1 X 10 exp5s

1 oeriai (3368 G

zontact o local distributor for

Print this Page

$438.00

Related Links
}
NCB! Entrez Search

Make a Deposit

Frequently Asked Questions
Material Transfer Agreament
Technical Support

Related Celi Cuiture Products
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monocylic myelomonocylic. and histicoytic or macrophage tumor cells in
cuiture. Cancer Res. 37: 546-55¢ 1977, PubMead. 318922

1137. Ralph P, Makeinz |. Lipopolysaccharides inhibit iymphosarcoma cells
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Cell Biology

ATCGY Number: nig.262™ | Order this Item | Price: $272.00
Designations: THP-1 \
g Related Links
Depositors: S Tsuchiya »
. NCBI Entrez Search
Biosafely Level 1
Shipped: frozen Celi Micrograph
Medium & Serum: See Propagation Make a Daposit
Growth suspension Frequently Asked Questions
Properties:
Qrganism: Homo sapiens (human) Material Transfer Agreement
Morphoiogy: monocyte Technical Support

Related Cell Culture Products

Login Required

»
Source: Organ: peripheral blood

Disease: acute monocylic leukemia

Preduct Information Sheet
Cell Type: monocyte:

Ceflular Products: lysozyme [58053)

Permits/Forms: In addition to the MTA mentioned above, other ATCC andior regulatory
permits may be reguired for the transfer of this ATCC material. Anyone
purchasing ATCC material is ditimately respensible for cbtaining lhe
permits.  Please click here for information regarding the speahis
requiremsanis for shipmant to your location.

Applications: transtection host (Nucleofection technology from: Lonza
Roche FUGENEE Transfection Reagents)

Receptors: complement (C3), expressed [58053]
fc, expressed

Antigen Expression: HLA A2, A9 B85, DRwil, DRw?2 [58053]

PYRIA Ve lile 7T



Age:

Gender:

Comméents:

Propagatiorn:

Subculturing:

Preservation:

Doubling Time:

Related Products:

References:

wigowas. Hl e
055818 11,12
D75820: 10
THOT: 883
TPOX: 8,11
VWA 16

1 year infant
male

The celis are phagocyiic (for both latex beads and sensitized erythrocytes)
and lack surface and cytoplasmic immunoglobulin. (58053)

Monocytic differentiation can be induced with the phorbol ester 12-0-
tetradecanoyiphorbol-13-acetate (TPA). [22193]

ATCC complete growth medium: The base medium for ths cell line is
ATCC-formuiated RPMI-1540 Medium, Catalog No. 30-2001. To make the
complete growth medium, add the following components i@ the base
medium: 2-mercaptosthanol to 2 final concentration of 0.05 mh; fetal
povine serum to a final coneentration of 10%.

Atmosphere: air, 95%; carbon dioxide (CO2}, 5%

Temperature: 37.0°C

Protocol: Cultures ¢an be maintained by the addition of fresh medium or
replacement  of medium. Alternatively, cultures can be established by
centrifugation with subseguent resuspension al 2-4 X 10({5) viable cells/mi.
Subcultutre when cell concentration reaches 8X108) celisiml.Do not allow
the cell concentration 10 exceed 1 X 10(8) cells/ml.

WMedium Renewal: Every 2t03 days

Eresze medium: Compiete growth medium supplementad with 5% (viv)
DMS0O
Storage temperature: liguid nitrogen vapor phase

approximately 26 hrs

purified RNAATCC TIB-202R

purified DNAATCC T18-202D

Recommended madium (without the additional serum descrived under
ATCC Medium): ATCC 30-2001

Recormmended serum ATCC 30-2020

Cell culture tested DMSO: ATCC 4-X



by muring monaoclonal antibodies. J. Immunol. 131: 1882-1888, 1983,
PubMed: 6815542

32288: Cuthbert JA. Lipsky PE. Regulation of proliferation and Ras
iocalizakion in transformed cells by products of mevalonate metabolism
Cancer Res. 57 3498-3504, 19897, PubMed: 8270019

32351. Huang S, el al Adenovirus inferaction with distnct integrins
mediales separate events mn call eniry and gene delivery to hematopoiglic
cells ) Virol 70; 4502-4508, 1996, PubMed: 8676475

32395 Clark RA, et al. Tenascin supporls lymphocyte rolling. J. Cell Biol.
137 785-785, 1997. PubMed: 9151679

32466 Hambleton J, et al. Activation of c-Jun N-terminal kinase in
bacterial lipopolysaccharide-stimulated macrophages Proc. Nafl. Acad Sci
USA 93. 2774-2778, 1995, PubMed: 8610116

33031 Hsu HY. et al. inhibition of macrophage scavenger recepior activity
oy tumor necrosis factor-alpha is transcriptionaily and post-transcriptionally
regulated. J. Biol. Chem. 271 7767-7773, 1996, PubMed: 8631819

33088: Lucas M. Mazzone T. Cell surface proteoglycans maodulate net
synthesis and secretion of macrophage apolpoproten £, 1 Biol. Chem
271 13454-13460, 19968 PubMed: 8662812
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Product code 18265017
Product name Subcloning Efficiency ™ DH5alpha™ Competent Cells

Company/Undertaking Identification

INVITROGEN CORPORATON
5791 VAN ALLEN WAY

PO BOX 8482

CARLSBAD, CA 92008
760-603-7200

INVITROGEN CORFPORATION
5250 MAINWAY DRIVE
BURLINGTON, ONT

CANADA L7L 6A4
800-263-6236

GIBCO PRODUCTS
INVITROGEN CORPQORATION
3175 STALEY ROAD P.O. BOX 68
GRAND ISLAND, NY 14072
716-774-6700

24 hour Emergency Response  866-536-0631
(Transport): 301-431-8585
QOutside of the U.S. ++1-301-431-8585

For research use only

T 3. COMPOSITION/INFORMATION ON INGREDIENTS |

Hazardous/Non-hazardous Components
The product contains no substances which at their given concentration, are considered to be hazardous to health, We

recommend handling all chemicals with caution.

Emergency Overview
IThe product contains no substances which at their given concentration, are considered to be hazardous to health




| 1

Principle Routes of Exposure/
Potential Health effects

Eyes No information available
Skin No information available
Inhalation No information available
Ingestion May be harmful if swallowed.
Specific effects
Carcinogenic effects No information available
Mutagenic effects No information available
Reproductive toxicity No informaticn available
Sensitization No informaticn available
Target Organ Effects No information available
HMIS
Health 0
Flammability 0
Reactivity 0

4. FIRST AID MEASURES .

Skin contact Wash off immediately with plenty of water. if symptoms persist, call a physician.

Eye contact Rinse thoroughly with plenty of water, also under the eyelids. If symptoms persist,
call a physician.

Ingestion Never give anything by mouth to an unconscious person. [f symptoms persist, call a
physician.

inhalation Move to fresh air. If symptoms persist, call a physician,

Notes to physician Treat symptomatically.

Suitable extinguishing media Dry chemical
Special protective equipment for Wear self-contained breathing apparatus and protective suit
firefighters

Personal precautions Use personal protective equipment
Methods for cleaning up Soak up with inert absorbent material.

7.MANDLING AND STORAGE

Handling No special handling advice required
Storage Keep in properly labelled containers



Exposure limits
Engineering measures

Personal protective equipment

Respiratory Protection

Hand protection

Eye protection

Skin and body protection
Hygiene measures
Environmental exposure
controls

Ensure adequate ventilation, especially in confined areas

In case of insufficient ventilation wear suitable respiratory equipment

Protective gloves

Safely glasses with side-shields

Lightweight protective clothing.

Handle in accordance with good industrial hygiene and safety practice
Prevent product from entering drains.

General Information
Form

Liquid

Important Health Safety and Environmental Information

Boiling point/range
Melting point/range
Flash point

Autoignition temperature
Oxidizing properties
Water solubility

°C No data available  °F No data available
°C No data available  °F No data available
°C No data available  °F No data available
°C No data available  °F No data available
No information available
No data available

0. STABILITY AND REACTIVITY

Stability

Materials to avoid
Hazardous decomposition
products

Polymerization

Stable.
No information available
No information available

Hazardous polymerisation does not occur.

Acute toxicity

Principle Routes of Exposure/
Potential Health effects

Eyes

Skin

Inhalation

Na information available
No information available
No information available



Mutagenic eftects NO Information available

Reproductive toxicity No information available
Sensitization No information available
Target Organ Effects No information available

_12. ECOLOGICAL INFORMATION = =

Ecotoxicity effects No information available.
Mobility No information available.
Biodegradation inherently biodegradabte.
Bioaccumulation Does not bicaccumulate.

Dispose of in accordance with local regulations

IATA
Proper shipping name Not classified as dangerous in the meaning of transport regulations
Hazard Class No information available
Subsidiary Class No information available
Packing group No information available
UN-No No information available

International Inventories

U.S. Federal Regulations

SARA 313
This product is not regulated by SARA.

Clean Air Act, Section 112 Hazardous Air Pollutants (HAPs) (see 40 CFR 61)
This product does not contains HAPs.

U.S. State Regulations

California Proposition 65
This product does not contain chemicals listed under Proposition 85

WHMIS hazard class:
Non-controlled




For research use only

The above information was acquired by diligent search and/for investigation and the recommendations are based on
prudent application of professional judgment. The information shall not be taken as being all inclusive and is to be used
only as a guide. All materials and mixtures may present unknown hazards and should be used with caution. Since the
Company cannot control the actual methods, volumes, or conditions of use, the Company shall not be held liabte for any
damages or losses resulting from the handling or from contact with the product as described herein. THE INFORMATICN
IN THIS MSDS DOES NOT CONSTITUTE A WARRANTY, EXPRESSED OR IMPLIED, INCLUDING ANY IMPLIED
WARRANTY OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE.

End of Safety Data Sheet
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CMV promoter: bases 209-863

T7 promoter: bases 864-882 ﬂfx
\ 0

Polylinker: bases 889-994
Sp6 promoter: bases 999-1016

BGH poly A: bases 1018-1249 ) e
SV40 promoter: bases 1790-2115 (¢ f OWL

life technologies

SV40 origin of replication: bases 1984-2069
Neomycin ORF: bases 2151-2945 C,/\
SV40 poly A: bases 3000-3372

ColE1 origin: bases 3632-4305 (yf/ .
Ampiciliin ORF: bases 4450-5310 g,é \ D

"* There is an ATG upstream A-150228
of the Xba | site. Bsmi

The sequence of pcDNA3 has been compiled from information in sequence databases, publish§d sequences,
and other sources. This vector has not yet been completely sequenced. If you suspect an error in the
sequence, please contact Inviirogen's Technical Services Department.
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pcDNA™3.1/

myc-His
A, B,C

5.5 kb

Comments for pcDNA™3.1/myc-His A
" There is a unique BstE |l site, but no

5493 nucleotides
Xba | or Apa | sites in version C
CMV promoter: bases 209-863 v . ) .
_ . There is a unigue Sac Il sile
T7 promoter/priming site: bases 863-882 between the Apa | sile
Muitiple cloning site: bases 902-999 and the Sf | site in version 8 only.

myc epitope: bases 997-1026

Polyhistidine tag: bases 1042-1059

BGH reverse priming site; bases 1082-1099
BGH polyadenylation signal: bases 1081-1295
f1 origin of repiication: bases 1358-1771

SV40 promoter and origin; bases 1836-2160
Neomycin resistance gene: bases 2196-2880
S5V40 polyadenyiation signal: bases 3166-3296

pUC origin: bases 3679-4352
Ampicillin resistance gene: bases 4497-5357 (complementary strand)
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Restriction map and multipie cloning site (MCS) of pEYFP-C1. All restricil
h. If you wish to digest the veciors with these .

B shtes (*) are mathylated in the DNA provided by BD Biosclences Clontec
enzymes, you will need to transform the vector into a danrT host and make fresh DNA.

Description;

pEYFP-C1 encodes an enhanced yellow-green variant of the Aequorea victoria green fuorescent
protein (GFP). The EYFP gene contains the four amino acid substitutions previously published as
GFI?-1OC (1): Ser-65 to Gly; Val-68 to Leu; Ser-72 to Ala; and and Thr-203 to Tyr. The fluorescence
excitation maximum of EYFP is 513 nm; the emission spectrum has a peak at 527 nm (inthe yellow-

green region). When excited at 513-nm, the E_of EYFP is 36,500 cm~'M~"and the Hluorescent
quantum vield is 0.63 (1), resulting in & bright fluorescent signal. The fiuorescence observed is

roughly equivalent to that from EGFP.

Amixture of EYFP- and EGFP-expressing celis can b
wavelength (i.., 488 nm). EYFP emission is detected using a 525-nm dichrolc shortpass miror and a
530/30-nm bandpass filter; EGFP emission is detected using & 510/20-nm bandpass filter.

In addition to the chromophore mutations, EYFP contains >190 silent mutations that create an open

reading frame comprised aimost entirely of preferred human codons (2). Furthermore, upstream
ried to a Kozak consensus transiation initiation site (3).

sequences flanking EYFP have been conve
These changes increase the transiational efficiency of the EYFP mRNA and consequently the
expression of EYFP in mammatian and plant celis.
The MCS in pEYFP-G1 is between the EYFP coding sequence and the stop codon. Genes conedinto
the MCS will be expressad as fusions to the C-terminus of EYFP if they are in the same reading frame
as EYFP andthere are no intervaningin-frame stop codons. EYFP with a C-terminal fusionmoisty retains
the fiuorescent properties of the native protein and thus can be used to localize fusion proteins in vivo,

The vector contains an SV40 origin for replication and a neomycin resistance (Ne<’) gene for setection

¢ sorted by flow cytometry using a single excitation
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Product Components
Product Slze Cat.#
20ug E2241

pRL-TK Vector
Al pRL Vectors are supplied in TE buffer (pH 7.4) and are provided with a glycerol stock of

bacterial strain JM109. The JM109 cells do not contain vector and are nol competent cells.

Storage Conditions: Store vector DNA at —20°C and the glycerol stock of JM109
cells at -70°C.

2223 BamH |

SV4Q late
i RL-TK
~ 1071 Xbal E:.'ecmr Bgtll 4
- A (4045bp)

RSV TK
Promoter

1355w A0 _an

{1040} Csp45 1™ “Nhe | 1024

Figure 1. The pRL-TK Vector circle map and sequence reference points.

Sequence reference polints:
HSV-TK promoter 7—759
Chimeric intron 826962
T7 RNA polymerase promoter (=17 to +2) 1006-1024
T7 RNA polymerase transcription initialion site 1023
Riuc reporter gene 1034-1969
8§Vv40 Iate polyadenylation signal 2011-2212
2359-3219

B-lactamase (Ampr) coding region

In addition:

¢ ——indicates the position of the infron,

Riuc is the cDNA encoding the Renilla luciferase enzyme.

Ampr indicates the gene encoding ampicillin resistance in E. coli.

ori is the origin of replication in &. cofi.

The arrows within the Riue and Ampr genes indicate the direction of transcription.
Restriction sites shown in parentheses are not unique sites,
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Restriction Map and Multiple Cloning Site (MCS) of pTAL-Luc. All sites shown afe unique. ) -

Description:
pTAL-Luc is designed for analyzing enhancer sequences by assaying for expression of the firefly

luciferase (luc) gene from Photinus pyralis (1). This vector contains a TATA-like promoter (F,,)
region from the Herpes simplex virus thymidine kinase (HSV-TK) promoter. Putative enhancers can
be inserted into one of the MCSs. The luciferase coding sequence is followed by the SV40 late
polyadenylation signal to ensure proper, efficient processing of the fuc transcript in eukaryotic cells.
Located upstream of the MCS is a synthetic transcription blocker (TB), which is composed of
adjacent polyadenylation and transcription pause sites for reducing background transcription {2).
The vector backbone also contains an f1 origin for single-stranded DNA production, a pUC origin of
replication, and an ampicillin resistance gene for propagation and selection in E. cali.

Use:
pTAL-Luc s ideal for use as a negative control or for studying putative enhancers that are inserted

upstream of the luciferase reporter gene. Luciferase is a highly sensitive enzymatic reporter that can
be assayed by any standard luciferase-detection method, providing quantitative data on induction
levels. The pTAL-Luc Vector can be transfected into mammalian celis by any standard method. For
selecting stable clones, cotransfect with a vector containing an antibiotic resistance gene, such as

neomyein, hygromycin or puromycin.



The pSG5 Vector

il ori

ampicillin

P SV40/SV40 ori
N

_,—¥ \\

\f beta-globin intron

\

pSGs J:j/ v EcoR !
4.1 kb BamH |
o
YN sva0 pA
J'-',_ . 1pUC ori

Feature Nucleotide Position
5¥40 promoter and SV40 arigin of replication 28-3566
f-globin intron 395-947
T7 promoter 1022-1040
EcoR 1043
BarnH | 1049

Bgl Hi 1055

V40 polyA signa! 1069-1202
pUC origin of replication 1342-2009
ampicillin resistonce (bla) ORF 2160-3017
fi origin of s5-DNA replication 3587-3893

Figure 1 Circular map and features of the pSG5 vector The complete sequence and list of restriction sites is available at

www stralagene.com.




PRS vector map

Loop

Target Sequence c" * ¢, Target Sequence RC*

NNNNMNNNNNNNNNNNANNNN G NNNNNNNNNNNNNRNNNNNN !IT!ITERAGC'

29nt » 479t

Y40 early promoter

. Purg'

K3

PRS shRNA Vector
v LIR ' 5522 bp

et pBS Ori

*RC: reverse component



Material Safety Data Sheet
Version 4.0

Revision Date 03/13/2010

Print Date 05/03/2010

1. PRODUCT AND COMPANY IDENTIFICATION

Product name - Pertussis toxin, from Bordetella pertussis
Product Number o P7208
Brand . Sigma
Company © Sigma-Aldrich Canada, Ltd
2149 Winston Park Drive
OAKVILLE ON L6H 6J8 “" : | Fb
CANADA OY| “ h
Telephone © +19058299500
Fax . +19058299292
Emergency Phone # © 800-424-9300

2. HAZARDS IDENTIFICATION
Emergency Overview

Target Organs

Pancreas.

WHMIS Classification
D1A Very Toxic Material Causing Immediate and Highly toxic by inhalation
D1B Serious Toxic Effects Toxic by ingestion

Toxic by skin absorption

GHS Label elements, including precautionary statements

Pictogram

Signal word Danger

Hazard statement(s)

H302 Harmful if swallowed.

H311 Toxic in contact with skin.

H330 Fatal if inhaled.

Precautionary statement(s)

P260 Do not breathe dust/fume/gas/mist/vapours/spray.

P280 Wear protective gloves/protective clothing.

P284 Wear respiratory protection.

P310 Immediately call a POISON CENTER or doctor/physician.

HMIS Classification
Health hazard:
Chronic Health Hazard:
Flammability:
Physical hazards:

Potential Health Effects

Inhalation May be fatal if inhaled. May cause respiratory tract irritation.
Skin Toxic if abhenrhan Hhra imh elim B Amss mme oo ot e

SO



1A
Perfussigen
Histamine-sensitizing factor

[ CAS-No. | EC-No. | Index-No. | Concentration
I

Pertussis toxin from Bordetella pertussis

70323-44-3 [ - |- [ -

4. FIRST AID MEASURES

General advice
Consult a physician, Show this safety data sheet to the doctor in attendance.Move out of dangerous area.

If inhaled
If breathed in, move person into fresh air. If not breathing give artificial respiration Consult a physician.

In case of skin contact
Wash off with soap and plenty of water. Take victim immediately to hospital. Consuit a physician.

In case of eye contact
Rinse thoroughly with plenty of water for at least 15 rninutes and consuit a physician.

If swallowed
Never give anything by mouth to an unconscious person. Rinse mouth with water. Consult a physician.

5. FIRE-FIGHTING MEASURES

Suitable extinguishing media
Use water spray, alcohol-resistant foam. dry chemical or carbon dioxide.

Special protective equipment for fire-fighters
Wear self contained breathing apparatus for fire fighting if necessary.

6. ACCIDENTAL RELEASE MEASURES

Personal precautions
Wear respiratory protection. Avoid dust formation. Avoid breathing dust. Ensure adequate ventilation. Evacuate
personnel to safe areas.

Environmental precautions
Prevent further leakage or spillage if safe to do so. Do not let product enter drains.

Methods and materials for containment and cleaning up
Pick up and arrange disposal without creating dust. Keep in suitable, closed containers for disposal.

7. HANDLING AND STORAGE

Precautions for safe handling
Avoid contact with skin and eyes. Avoid formation of dust and aerosols,
Provide appropriate exhaust ventilation at places where dust is formed. Normal measures for preventive fire protection.

Conditions for safe storage
Keep container tightly closed in a dry and well-ventilated place.

Recommended storage temperature: 2 - 8 °C




wutiiallio RO subslances with occupational exposure limit values.
Personal protective equipment

Respiratory protection

Where risk assessment shows air-purifying respirators are appropriate use a full-face particte respirator type N99
(US) or type P2 (EN 143) respirator cartridges as a backup to engineering controls. If the respirator is the sole
means of protection, use a full-face supplied air respirator, Use respirators and components tested and approved
under appropriate government standards such as NIOSH (US) or CEN (EU).

Hand protection

Handle with gloves.

Eye protection

Face shield and safety glasses

Skin and body protection
Choose bedy protection according to the amount and concentration of the dangerous substance at the work place.

Hygiene measures
Avoid contact with skin, eyes and clothing. Wash hands before breaks and immediately after handling the product.

9. PHYSICAL AND CHEMICAL PROPERTIES

Appearance
Form powder, lyophilized
Safety data
pH no data available
Melting point no data available
Boiling point no data available
Flash point no data available

Ignition temperature  no data available
Lower expiosion limit  no data available
Upper explosion limit  no data available
Water solubility no data available

10. STABILITY AND REACTIVITY

Chemical stability
Stable under recommended storage conditions.

Conditions to avoid
ne data available

Materials to avoid
Strong oxidizing agents

Hazardous decomposition products
Hazardous decomposition products formed under fire conditions. - Nature of decomposition products not known,

11. TOXICOLOGICAL INFORMATION

Acute toxicity
LD50 Intravenous - rat - 0.114 mg/kg
Remarks: Sense Qraans and Special Senses (Nose Eve Ear and Taste) Eved acrimabinn Rahlauinral (> hamme im oo



no data available

Germ cell mutagenicity
no data available

Carcinogenicity

IARC: No component of this product present at levels greater than or equal to 0.1% is identified as probable,
possible or confirmed human carcinogen by IARC.

Reproductive toxicity
no data available

Specific target organ toxicity - single exposure (GHS)
no data available

Specific target organ toxicity - repeated exposure (GHS)
no data available

Aspiration hazard
nec data available

Potential health effects

inhalation May be fatal if inhaled. May cause respiratory tract irritation.
Ingestion Toxic if swallowed.

Skin Toxic if absorbed through skin, May cause skin irritation.
Eyes May cause eye jrritation.

Signs and Symptoms of Exposure
Potentially neurotoxic.

Additional information
RTECS: XW5883750

12. ECOLOGICAL INFORMATION
Toxicity
no data available

Persistence and degradability
no data available

Biocaccumulative potential
no data available

Mobility in soil
no data available

PBT and vPvB assessment
no data available

Other adverse effects
no data available

13. DISPOSAL CONSIDERATIONS

Product
Observe all federal, state, and local environmental regulations. Contact a licensed professional waste disposal service

to dispose of this material. Dissolve or mix the material with a combustible solvent and burn in a chemical incinerator
equipped with an afterburner and scrubber.

Contaminated packaging
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Poison Inhalation Hazard: No

IMDG

UN-Number: 3462 Class: 6.1 Packing group: I EMS-No: F-A, S-A

Proper shipping name: TOXINS, EXTRACTED FROM LIVING SOURCES, SOLID, N.O.S. (Pertussis toxin from Bordetella
pertussis)

Marine pollutant: No

IATA
UN-Number: 3462 (Class: 6.1 Packing group: |
Proper shipping name: Toxins, extracted from living sources, solid, n.o.s. (Pertussis toxin from Bordetella pertussis)

15. REGULATORY INFORMATION

DSL Status
This product contains the following components that are not on the Canadian DSL nor NDSL lists.
CAS-No.
Pertussis toxin from Bordetella pertussis 70323-44-3

WHMIS Classification
D1A Very Toxic Material Causing Immediate and Highly toxic by inhalation

D1B Serious Toxic Effects Toxic by ingestion
Toxic by skin absorption

16. OTHER INFORMATION

Further information

Copyright 2010 Sigma-Aldrich Co. License granted to make unlimited paper copies for internal use only.

The above information is believed to be correct but does not purport to be all inclusive and shall be used only as a
guide. The information in this document is based on the present state of our knowledge and is applicable to the
preduct with regard to appropriate safety precautions. It does not represent any guarantee of the properties of the
product. Sigma-Aldrich Co., shall not be held liable for any damage resulting from handling or from contact with the
above product. See reverse side of invoice or packing slip for additional terms and conditions of sale.




TOXIN USE RISK ASSESSMENT

Name of Toxin: Pertussis
Proposed Use Dose: 1 ug
Proposed Storage Dose: 1 Mg
LD 5, (species): 18 ug
Calculation:
18 pg/kg X 70 kg/person
Dose per person based on LD 5, in ug = 1260

LDs, per person with safety factor of 10 based on LD, in ug =

126

Comments/Recommendations: OK




