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| COUNTY OF ORANGE, STATE OF CALIFORNIA

ELECTROMICALLY FILED
TONY RACKAUCKAS, DISTRICT ATTORNEY Superior Court of Califomia,
County of Drange
BY: JOE D'AGOSTINO, SBN 115774 10/11/2016 =t 063607 P
Senior Assistant District Attorney By JEBI:;:::‘T';L:;?!?;&?;?;. gg;ﬁ.f Clerk
KELLY A. ERNBY, SBN 222969
Deputy District Attorney
POST OFFICE BOX 808
SANTA ANA, CALIFORNIA 92702
TELEPHONE: (714) 834-3600

IN THE SUPERIOR COURT OF THE STATE OF CALIFORNIA
IN AND FOR THE COUNTY OF ORANGE,

CENTRAL JUSTICE CENTER
THE PEOPLE OF THE STATE OF CALIFORNIA, ; Case NO.: 30.2016-00880665-CU-BT-CJC
—
Plaintiff, j CIVIL COMPLAINT FOR
) VIOLATIONS OF BUSINESS AND
Vs. ) PROFESSIONS CODE SECTION
) 17200 (UNLAWFUL, UNFAIR AND|
) FRAUDULENT BUSINESS
DV BIOLOGICS, LLC; DAVINCI BIOSCIENCES, % PRACTICES)
LLC; ANDRES ISAIAS; ESTEFANO ISAIAS, SR; )  Filing Fees Exempt (Govt. Code §
ESTEFANO ISAIAS, JR and DOES 1-10 )y 6103)
)
Defendants )
)

Judge hary Fingal Schulte

The People of the State of California, by and through Tony Rackauckas, District Attorney|
for the County of Orange, hereby allege as follows:
INTRODUCTION

1. DV Biologics, LLC and DaVinci Biosciences, LLC obtained aborted fetus
donations from Planned Parenthood and turned those donations into a profit-driven business.
They did so by selling tissues and stem cells from the heart, lungs, kidneys, brain, intestines,

skeletal muscle and bones of the aborted fetus donations. The companies advertised and sold
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attempt to do. Indeed, rather than limiting their income on these sales, the companies

| increasing revenue objectives every year. They were encouraged to offer discounts, coupons,

cell “products™ for valuable consideration in viclation of the law. Each unlawful sale is a

these “prenatal products™ from 2009-2015 to companies all around the world, earning hundreds
ot thousands of dollars in revenue.

2. Although donations are permitted, the sale of fetal tissue and cells for “valuable
consideration” is illegal under both California and federal law. (Cal. Health & Safety Code §
125320: 42 U.S.C. § 289g-2.) These laws were adopted to address the “significant ethical and
policy concerns™ that arose with the legalization of stem cell research and “to ensure that
researchers have the tools necessary to fulfill the promise of stem cell research™ -- an objective
that cannot be achieved if stems cells are too expensive for the scientific community to acquire
for research purposes. (Stats 2002, ch. 789 [S.B. No. 253} § 1 (g)-(h).)

3 Nonetheless, Defendants pressed onward, year-after-year, in an attempt to beat

their “competition” and increase margins -- just as any profit-seeking enterprise may otherwise

intentionally set their prices as high as possible in an effort to maximize their profits. Sales and |

marketing staff were hired, paid commissions, and pressured to “push™ sales in order to meet

and sales-pricing on fetal “products™ to move “inventory” more quickly as well.

4. The business was lucrative. To be sure, fetal stem cell “products™ were routinely
sold at a 10-fold, or higher, mark-up over the minimal costs that were required to handle, process
and distribute these “products” for sale. The company also charged packaging and handling fees,|
as well as marked-up shipping fees, so as to earn a little extra profit on every transaction.

5. It is estimated that the companies sold hundreds of different fetal tissue and stem

separate act of unlawful and unfair competition under California’s Business and Professions
Code Section 17200 for which civil penalties and injunctive relief are warranted and hereby
sought by way of this Complaint.

JURISDICTION AND VENUE

6. At the relevant time period in this case, Defendants transacted business, employed

workers and/or controlled a place of business in the County of Orange, in the state of California.
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{| the public from unlawtul, unfair, or fraudulent business practices, brings this action in the public

|| the principal place of business for DaVinci Biosciences was located at 1239 Victoria Street,

| entity’s powers, rights and privileges on July 28. 2015 and the entity’s powers, rights and

The unlawful conduct -- involving the unlawful sale of fetal tissue for valuable consideration --
occurred in the County of Orange. in the state of California at the Detendants’ place of business.
7. Jurisdiction and venue are proper in this Court pursuant to California Code of
Civil Procedure Sections 395 and 395.5 because the conduct giving rise to liability occurred in
the County of Orange at the Defendants” places of business located at 1239 Victoria Street, Costal
Mesa and 2667 Old Canal Road in Yorba Linda.
PARTIES

8. Tony Rackauckas, as District Attorney for the County of Orange, acting to protect

interest on behalf of the People. As such, the Plaintiff in this action includes the People of the
State of California and the County of Orange (hereinafter, the “Plaintiff” or the “People™).

9. Incorporated in November 2007, Defendant DaVinci Biosciences, LLC, is a
Delaware Limited Liability Company with its principal place of business, as of June 24, 2015,

located at 22667 Old Canal Road in Yorba Linda, in the County of Orange. Prior to June 2015,

Costa Mesa, in the County of Orange. The company filed an application for registration with the

California Secretary of State in 2007; however, the California Franchise Tax Board forfeited the

privileges have remained forfeited ever since.

10.  Defendant DV Biologics, LLC was incorporated in Delaware on March 3, 2009,
and shares its principal place of business, as of June 24, 2015, with DaVinci Biosciences, located
at 22667 Old Canal Road in Yorba Linda, in the County of Orange. Prior to June 2015, the
principal place of business for both companies was located at 1239 Victoria Street, Costa Mesa,
in the County of Orange. The company filed an application for registration with the California
Secretary of State in 2009; however, the California Franchise Tax Board forfeited the entity’s
powers, rights and privileges on November 3, 2014 and the entity’s powers, rights and privileges

have remained forfeited ever since.
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financials of the two companies; the accounting of revenue and expenses for both companies is

| In January 2011, he became the President of both companies and at all relevant time periods

|| controlled the financial decisions, books and records for the DV companies from the time they

|| at the California DV headquarters, facilitating an audit of the value of DV’s inventory. and by

11. DaVinci Biosciences is jointly owned and managed by Andres Isaias, Luis Isaias
and Estefano Isatas. Andres Isaias, Luis Isaias, and Estefano Isaias also own and manage DV
Biologics. The two companies share the same office space, employees, and management. The
organization charts of both companies, demonstrating the unity of ownership, management and

employees, in 2015 is atiached hereto as Exhibit A. There is no separate accounting of the

100% commingled. There is thus a unity of ownership and sharing of management, operations,
revenues and expenses between the two companies such that there is little to no separation
between the two. The two companies are alter egos of one another and are collectively referred
to herein as “DV™ or “Defendants.”

12. Since 2012, the two companies also share office space, employees and operations
with a third company called “TheBioBox LLC.” TheBioBox LLC is a Delaware Limited
Liability Company incorporated in 2012 which is doing business in California as a stem cell
bank and laboratory. Defendant Andres Isaias is the President of TheBioBox. Andres Isaias
applied to register TheBioBox as a foreign Limited Liability Company in the state of California
in November 2012; however, the California Franchise Tax Board forfeited the entity’s powers,
rights and privileges on August 1, 2016 and the entity’s powers, rights and privileges have
remained forfeited ever since.

13. Defendant Andres Isaias is one of the founding members of the DV Defendants.

thereafter, he was the officer and manager in control of the business operations and activities of

the DV Defendants. Andres Isaias, along with the other family members, managed and

<

were formed until the present date. Andres Isaias exercised control over the DV companies and

directly participated in their operations by attending several business strategy and sales meetings

requiring regular financial and other reports from DV employees from approximately 20009 to the|
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| Information for both DV Defendants with the California Secretary of State on January 31, 2011. |

|| members of the companies in control of the business operations and activities of the DV

|| any revenue, but rather. dedicated its resources to “the discovery and development of cell-based

present date. Andres Isaias filed and signed, as President, the most recent Statement of

14. Defendants Estefano Isaias, Sr. and Estefano Isaias Jr., are father and son. Both
Estefano Isaias, Jr. and Estefano Isaias, St. participated in the founding of the DV Defendants
with Andres Isaias, who is the brother of Estefano Isaias Ir. and also the son of Estefano Isaias
Sr. In January 2011, “Estefano Isaias™ was designated as a manager and/or member of both

companies and at all relevant time periods thereafter, has been one of the official managing

employees. Estefano Isaias, Ir., and Estefano Isaias, Sr, along with other family members,
managed and controlled the financial decisions, books and records for the DV companies from
the time they were formed until the present date. Both Estefano Isaias Jr., and Estefano Isaias St
exercised control over the DV companies and directly participated in their operations by working
in concert with Andres Isaias to manage the companies, by attending several business strategy
and sales meetings at the California DV headquarters, auditing the value of DV’s inventory, and
reviewing regular financial and other reports from DV employees from approximately 2009 to
the present date. The individual defendants are collectively referred to herein as the “lsaias
Defendants.”

15.  Plaintiff is ignorant of the true names and capacities of Defendants sued herein as
DOES 1-10. inclusive, and therefore sues these Defendants by such fictitious names. Plaintiff
will amend this complaint to allege their true names and capacities when ascertained.

GENERAL ALLEGATIONS

16.  DaVinci Biosciences started doing business in Orange County as a biotechnology

research and development laboratory in 2008. The company did not sell any products, or eam

therapeutics ... that aid in the treatment of human degenerative disorders.” (DV 2012 Business

Plan.}
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{Merriam-Webster.com.) There are adult, embryonic and fetal stem cells in humans. Adult stem

17 According to the company’s website:

DaVinci Biosciences, LLC is dedicated to improving the quality of life for individuals

suffering from degenerative disease and injury. Through responsible research and

development, we strive to be innovative leaders in biotechnology and regenerative

medicine: renowned worldwide for our scientific and medical achievements and

contributions to the health and well-being of communities.
(http://dvbiosciences.com.) In particular, the company is “investigating the use of stem cells to
treat patients suffering from™ diseases like cardiovascular disease. neurological disease,
autoimmune disease, as well as spinal cord injuries, arthritis and other sports injuries.

(http://dvbiosciences.com/ clinical-applications /cardiovascular-diseases.).

18. A stem cell is “an unspecialized cell that gives rise to differentiated cells.”

cells are located in blood, bone marrow and fatty tissues, and generally “act as a repair system
for the body. replenishing adult tissues.” (https://en.wikipedia.org/wiki/Stem_cell.) Embryonic
stem cells are “derived from the inner cell mass of a blastocyst. an early stage embryo™ which
exists “4-5 days post fertilization.” (/d.) Fetal stem cells may be located in the “organs of
fetuses,” “the tissue of the fetus proper”™ or “extraembryonic membranes.” (/d.)

19.  There is a “right to conduct stem cell research” in the State of California. (Cal.
Const. Art. 35 § 5.) The research is believed to hold great promise for the future of medicine.
According to DV’s 2012 Business Plan, “[s]tem cells or cell therapies have been used for greater
than 40 vears™ for the treatment of disease, and the “cell-based” market related thereto is
estimated “to be in the several billion dollar range.” (/d.)

/i )j.’j
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i} regular basis from Planned Parenthood until 2015. The companies obtained adult tissue samples

| initial research on “17- to 18-week-old pre-natal small intestine tissue made available from

A. DaVinci Obtained And Used Aborted Fetus Donations From Planned Parenthood
For Their Stem Cell Research
20. DaVinci Biosciences secured its first fetal tissue donations from Planned

Parenthood in late 2008 for its research. DV continued to receive fetal tissue donations on a

from donations procured from local hospitals and/or tissue donation centers.
21.  Since its founding, the work of DaVinci Biosciences has resulted in two published

scientific papers. In its 2014 published study, DaVinci Biosciences reported the results of their

elective medical abortions.” finding “that these cells are a potential in vitro model for drug
discovery and development, and possibly in cell transplantation and tissue engineering studies.”
(Nasrallah et al., Human Prenatal Small Intestine Cell as a Valuable Source of Stem Cells and
Epithelial Cells: Phenotypic and Functional Characterization, CELL & TISSUE
TRANSPLANTATION & THERAPY 2014:6, at pp.1-9.) On July 8, 2015, the company announced
that “their paper on ‘Stem Cells Targeting Inflammation as Potential Anti-Aging Strategies and
Therapies” has been accepted for publication in the peer-reviewed journal Cell & Tissue
Transplantation & Therapy.” (http:// www. dvbiologics.com/blog/2015/07/published-paper-
stem-cells-targeting-inflammation-potential-anti-aging-strategies-therapies/.) The company
reports that they are the “first to publish on the process of using stem cells as anti-aging
strategies.” (/d.)
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B. DV Biologics Was Launched In 2009 To Provide A Revenue Stream To The

Research And Development Company

22. In early 2009, the Isaias Defendants and DaVinci's then-manager and “CEQO™
Francisco Silva, among others, collaborated and decided to expand the DaVinci business to
include a revenue-driven unit. They decided to start selling products derived from the cells and
tissues they were already collecting, processing, storing and using for research purposes. DV
Biologics was then incorporated as the sister company to DaVinci Biosciences to generate
income using the already established infrastructure of DaVinci Biosciences. DV Biologics
began “commercial operations in May 2009 with a minimal product inventory and no marketing
or sales.” (DV 2012 Business Plan, at p.18.)

23. A few months later, DV launched its first marketing campaign to start
producing sales. According to their marketing plan: “The marketing challenge for [2009-2010]
will be to introduce our products in a politically conscious way given that the material is both
human and in some cases pre-natal derived .... [{] The challenge will be to form a sales tactic
team, infiltrate markets ... to change existing buver’s outlook and purchasing behaviors ... [and
to make] human cell-derived products well understood and appear worthy of any additional cost
to purchase.” (DV Biologics Marketing Plan 2009-2010.)

24.  The companies hired an outside marketing consultant to develop marketing
materials, including a catalog, to support their sales effort. The 2010 catalog was posted on the
company’s website in January 2010 and sent to various sales leads in an effort to drive sales.

25. In addition to “post-natal” and diseased tissues and cells, DV advertised the sale
of numerous “pre-natal™ “products,” including fetal “tissue-derived cells™ as part of their

LIFEbank™ brand. Prenatal tissue and cells from fetal heart, brain, lungs, kidneys, liver, large
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intestines, small intestines, skin, skeletal muscle and bones were all offered for sale. They
advertised prices in a range as low as $40/vial for “Total RNA™ cells from several fetal parts to
as high as $1,100/vial for specific cells from fetal brain tissue. Most “products™ were priced
somewhere in the middle of this range, including, e.g.. $300-375/vial for fetal lung cells: $300-
450/vial for fetal kidney cells; $500-700/vial for fetal heart cells: and $250-700/vial for fetal
liver cells.

26.  From one fetus donation, DV created dozens of different types of prenatal
“products,” and hundreds of individual units of each type for sale. DV was able to do so with a
limited number of labor hours (ranging from approximately 2-9 labor hours per “product™) and at|
very minimal costs (usually less than $20/vial). With just a few hours of time, and very little
cost, therefore, DV scientists created hundreds of vials of fetal stem cells, which they packaged
separately for sale on a per vial basis. DV maintained an inventory of vials “in stock,” in one or
two refrigerated locations (provided by DaVinci Biosciences) until sold. 1f they ran out of
inventory, they could “easily” make more units from the prior fetus donations or secure a new
donation to meet customer demands.

27.  In addition to charging a price for each vial/unit of “product,” DV also separately
charged between $50-75 per purchase order for the “packaging and handling™ and “dry ice™ used
to facilitate the delivery of the products to their customers. An additional “freight” or “shipping
charge™ was assessed to some customers as well.

28. Between 2009 and 2011, sales revenues nearly tripled as the business started to
take shape. “Sales increased 59% in 2011 from 2010” and the DV “product catalog ha[d] grown
to greater than 48 pages for 2011-2012.” (DV 2012 Business Plan, at p.18.) Defendants sold

both adult-derived and fetal-derived tissues and cells to pharmaceutical companics and academic
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C. Management’s 2012-2013 Directive To Push Sales, Beat The Competition, And
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institutions around the world through a network of distributors. By the end of 2011, DV had 13
worldwide distributors in place and the majority of its revenue was earned from international

sales. (Id., at p.2.)

Increase Revenue Drives Business Forward

29. In late 2011, at the direction of and with the knowledge and participation of the
Isaias Defendants, DV executives met to strategize a business plan going forward. According to
their 2012 Business Plan developed shortly thereafter, the Defendants™ =3 year goals [were] to
infiltrate the cell-based market, be a major competitor in the cell-based therapies and tools
market for improving health and quality of life, and provide a healthy and conservative balance
sheet.” (DV 2012 Business Plan, at p.2.) Their “objective”™ was to develop their “business units
into revenue and value generating subsidiaries.” (/d., at p.6.)

30.  They planned to achieve these goals by “hiring a commercial representative”™
and/or “a dedicated sales/marketing person.” increasing “the amount of marketing™ and the
“number of distributors throughout the world and tak[ing] advantage of the internet, distributors,
newsletters, educational presentations, and direct marketing/sales.” (/d., at p.2) They planned
“on penetrating the local American market™ by securing a United States distributorship
agreement. (/d., at p.6.) DV Biologics was required to “market no less than 10 new products
yearly.” (/d., at p.24.) Management set forth these directives with the “aim to increase sales
yearly by no less than 30% each year for the next 3 years ..." (/d., at p.6.)

31. By 2012. DV Biologics had over 500 products in its inventory “with some 13,900

units available.” for sale -- an inventory that DV “valued at much greater than $4.4 Million

10
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dollars.™ (/d., at p.6.) At one point, based on an audit facilitated by the Isaias Defendants, the
companies believed the value of the inventory could be as high as $10 million.

32. DV started implementing the directives of the 2012 Business Plan, including
retaining additional sales personnel and increasing their marketing efforts by distributing their

catalog. newsletters, product brochures and other materials at conferences, via email or by

Il publishing the materials on their website.

33.  There was little competition for the sale of many of their prenatal derived
“products,” so the company began a push to sell their prenatal stem cells as part of their direct
marketing efforts. A fall 2012 newsletter, for instance, was distributed that featured small
intestine epithelial cells (pD0015-F) for diabetes and weight control research. In late 2012, the
DV catalog was also amended to more prominently highlight the distinction between prenatal
derived and post-natal derived stem cells for their customers.

34, With a new “Regional Sales Manager™ on board in early 2013, the Defendants
then implemented a 2013 Sales Launch Plan™ to further increase sales. “The primary objective
of this plan™ was to “help DV Biologics meet or exceed its bottom-line goals & objectives,”
including a goal to *[glenerate $550,000 in gross revenue by the end of 2013.” (2013 Sales
Launch Plan, at p.6.) In addition to improving their “selling techniques,” the 2013 Plan called
for the hiring of two additional Sales Managers and focusing their efforts on selling “the hottest
selling products™ (which included, among others, DV’s prenatal cardiac cells and small intestine
epithelial cells). The 2013 Plan also documented the expectation that the “sales team will go
‘above & beyond” what is generally expected,” including engaging in “heavy prospecting™ to

generate “leads” and secure sales. (2013 Sales Launch Plan, at pp.9 & 11.)

11
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|| “packing and handling™ fees, which was marked-up approximately 50% over the actual cost of

35 Beginning in 2012, and continuing for vears thereafter under the updated
marketing and sales plans, there was a consistent top-down push for staff to sell more “product™
and increase revenue. Beginning in 2013, sales staff were also financially incentivized to sell as
much as possible by the payment of commissions.

36.  From 2012-2015, DV advertised and successfully sold numerous “products,”
including both “prenatal” and “postnatal™ human tissues. cells and systems. A copy of DV’s
2013-2014 Catalog is attached hereto as Exhibit B, and is fully incorporated herein by reference.
“Products” were sold to pharmaceutical companies, academic institutions and distributors both
domestically and in countries around the world, including Japan, China, Singapore, Korea,
Germany, Switzerland, Spain, Australia, Netherlands, Canada, and the United Kingdom.

37.  Although DV did not achieve all of its optimistic revenue goals, their marketing
efforts paid off. In both 2013 and 2014, the company grossed in excess of $400,000 in revenue, |
which was double the gross revenues earned in 2012. In 2015, DV continued its upward
momentum and reached its earlier goal to exceed $550,000 in gross revenues. When subtracting
the cost of goods sold, DV produced a gross profit on sales every year, except 2012.

38. From 2009-2015, the Defendants also collected approximately $56,678.09 in

packing and handling. Specifically, DV incurred a total cost of $26,740.92 for packing and
handling, and thus profited on the “packing and handling” fees in the amount of approximately
$30,000. As areward to its employees, Defendants also paid commissions on the profits they
eamned from the packing and handling charges from 2013-2015.

i

il
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D. It Is Illegal To Sell Fetal Tissue And Cells For Valuable Consideration Under Both

Federal And State Law

39, Under California Health and Safety Code Section 125320:

(a) A person may not knowingly, for valuable consideration, purchase or sell
embryonic or cadaveric fetal tissue for research purposes pursuant to this
chapter.

(b) For purposes of this section, "valuable consideration” does not include
reasonable payment for the removal, processing, disposal, preservation,
quality control, storage, transplantation, or implantation of a part.

(c) Embryonic or cadaveric fetal tissue may be donated for research
purposes pursuant to this chapter.

(Cal. Health & Safety Code § 125320.)

40. If the “transfer [of fetal tissue] affects interstate commerce™ it is also a violation
of federal law to “knowingly acquire, receive or otherwise transfer any human fetal tissue for
valuable consideration.” (42 U.S.C. § 289g-2(a).) As above, “valuable consideration™ does not
include “reasonable payments associated with the transportation, implantation, processing,
preservation, quality control, or storage of human fetal tissue.” (42 U.S.C. § 289g-2(¢e)(3).)

41.  The term “human fetal tissue” is defined broadly to include any “tissue or cells
obtained from a dead human embryo or fetus after a spontaneous or induced abortion, or after a
stillbirth.” (42 U.S.C. § 289¢g-1(g).) The term “tissue™ is also broadly defined generally to
“mean(] a human cell, group of cells, including the comea, sclera, or vitreous humor and other
segments of, or the whole eye, bones, skin, arteries, sperm, blood, other fluids, and any other
portion of a human body ...” (Cal. Health & Safety Code § 1635(c).)

42. DV knowingly sold hundreds of fetal tissue and stem cell “products”™ for valuable |

consideration in violation of these laws.

13
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E. Defendants Set Prices For Fetal “Products™ Arbitrarily, Without Any Attempt To
Comply With The Law, In An Effort To Maximize Their Profits And Sales
43.  Insetting the prices for their prenatal “product™ sales, DV ignored both federal
and state laws that restrict earning “valuable consideration”™ on such sales entirely. There was no
attempt to limit the prices charged on any of their prenatal “product™ sales, or related fees. only

to “reasonable payments associated with the transportation, implantation, processing,

| preservation, quality control, or storage of human fetal tissue™ as the law requires. Indeed. there

was no separate accounting for any such allowable charges conducted to support the prices DV
charged for prenatal tissues and cells at all.

44, Instead, the majority of sales prices were arbitrarily set initially by the Director of
Research and Development for DaVinci Biosciences, Rafael Gonzalez, who set prices based on
the “market”™ value and what other potential “competitors” charged on similar research “tools.”

In a 2011 email he explained that he relied on the competitors to “do the analysis™ on what prices

| to charge because “[i]f we were to price out each one it would be extremely time consuming.”

45. Prices were also intentionally set as high as possible to leave room to offer
discounts and negotiate a lower price so as to ensure a profit on sales even with discounts.
According to DV’s Chief Executive Officer, Francisco Silva’s, 2010 directive: when setting
prices: “we always negotiate from the top down.”

46. Given this price-as-high-as-possible strategy, in an effort to drive sales, DV
offered numerous discounts, including distributor discounts (20-30%}; first time buyer discounts

(10-15%); and bulk purchase discounts (sometimes as high as 50%). The company also

regularly offered “sales” pricing promotions, including, for example, a *“25% off” summer sale

14
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prenatal bone cDNA (pM007-cD). Janna Lacher confirmed her understanding that “it costs us

and “25% off™ fall promotion in 2013. Sales statf were given wide flexibility in using discounts
in order to close a sale, because they all knew they still ended up “on top.”

47.  As aresult of the pricing structure and the various discounts available, the same
~product” was randomly sold to different customers at different prices. The highest prices were
typically charged to U.S. customers and educational institutions, while the deepest discounts
were offered to international distributors in countries all around the world. Yet, the allowable
costs to produce the same “product” did not vary from customer to customer. Thus, only the
margin of profit changed, depending on the ultimate price that was negotiated, for each particular
sale.

48.  Sales personnel knew they were making money on sales, even despite large
discounts. For example, in an October 2009 email exchange between DaVinci's Business

Development Manager, Janna Lacher, and CEO, Francisco Silva, regarding the pricing of

roughly $25 per unit to manufacture and we are selling for $170.” She said offering a 30-40%
discount price “would leave us with a margin profit of $94-77 per unit” and if they increase the
discount to 50%, they “would still have a marginal profit of $60 per unit.”

49.  Rafael Gonzalez also routinely mentioned how “easily” they could create tissue-
derived “products™ for sale when discussing pricing. In an email exchange in April 2014
regarding a promotional discount on “chondrocytes and muscle progenitors,” Rafael Gonzalez
explained: “margins on both products are much higher than 50%. The costs range from $40-50
per vial and we sell them at a 10 fold mar[k] up.”

50.  InJuly 2014, DV executives Rafael Gonzalez and Vice President of Sales, Tony

Delamaza, specifically discussed the pricing of prenatal renal (kidney) fibroblasts via email.

COMPLAINT



Ratfael Gonzalez explained that they were currently selling the “product”™ for $350/vial. He said
there was no competition for this “product,” the cost to make one vial of the postnatal fibroblast
was only “in the range of 40 dollars a vial,” and thus he recommended they raise the price to
$375/vial. Tony Delamaza said he would work on a pricing formula “based on infrastructure.
hours spent and intellectual property” but noted: “1000% gross does not seem unreasonable
based on infrastructure and lack of competition.” Consistent with DV’s maximize-the-price
culture, Tony Delamaza also said “if the market can handle a higher price then we will go with
[that] since we will be giving discounts to the distributors.” After this discussion, the 2015 list
price for prenatal kidney fibroblasts was set at $450/vial.

51. In2014 and early 2015, DV’s management reviewed the actual cost. including
labor, to produce products for purposes of evaluating more specifically the current pricing and
their profit margins. The detail was reviewed and edited by Rafael Gonzalez and presented in a
report to Tony Delamaza on January 14, 2015 entitled “Pricing per Product FINAL.” Only one
prenatal “product” type that was analyzed ("RNA products™) at or around this time frame
appeared to be selling below cost. For the remaining fetal products analyzed, it was clear that
there was a substantial profit margin being earmned on the prenatal sales, most of which were
selling at a profit margin of 70% or more.

F. DV Sold Hundreds Of Units Of Fetal Tissue And Cells For Valuable Consideration

52, From August 2012 to October 2015, it is estimated, using DV’s 2015 “Pricing per
Product FINAL™ analysis (the “2015 Analysis™) that DV sold approximately 500 fetal tissue/cell
“products” for valuable consideration.

53.  For example, one of DV’s 2015 “Top Seller” “products” was “Human

Cardiomyocytes™ cells (pCO08-F) derived from fetal heart tissue donations. According to DV’s |

16
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From 2012-2015. DV sold this “product™ at prices of $350/vial (50% oft pricing): $490/vial

|| Profits on these sales ranged from $324.08 10 $674.08 per vial, not including any profits earned

2015 Analysis, DV can produce 40 vials in a lot, at a cost (including labor) of $25.92 per vial.

(distributor discount pricing); $560/vial; $595/vial {15% off discount pricing); and $700/vial.

on packaging and handling or any other fees charged.

54. One of DV’s other 2015 “Top Seller” “products”™ included “Human Cardiac
Progenitor™ cells (pC0015-F) derived from fetal heart tissue donations. According to DV’s 2015
Analysis, DV can produce 10 vials in a lot, at a cost (including labor) of $62.31 per vial. From
2012-2015, DV sold this “product™ at prices of $455/vial; $520/vial; $552.50/vial and $650/vial.
Profits on these sales ranged from $392.69 to $587.69 per vial, not including any profits earned
on packaging and handling or any other fees charged.

55.  Another “Top Seller” included “Human Whole Liver Cells™ (pD001-F) derived
from fetal liver tissue donations. According to DV’s 2015 Analysis, DV can produce 10 vials in
a lot, at a cost (including labor) of $18.46 per vial. From 2012-2015, DV sold this product at
prices of $125/vial; $175/vial and $200/vial. Profits on these sales ranged from $106.54 to
$181.54 per vial, not including any profits earned on packaging and handling or any other fees
charged.

56. Similarly, for DV’s “Top Seller” “Human CD34 Positive Cells™ (pD002-F)
derived from fetal liver tissue donations, DV could prepare 10 vials in a lot at a cost (including
labor) of $126.17 per vial. DV sold this product at prices of $225/vial and $360 per vial, eaming
the Defendants a profit between $98.83 and $233.83 per vial on these sales, not including any

profits earned on packaging and handling or any other fees charged.
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|| be produced for sale at a volume of 10 per lot and at a cost (including labor) of $18.46 per vial.

10 |
These were also “Top Sellers.” Prices of $210/vial, $255/vial and $300/vial were charged for

these sales, earning DV a profit ranging from $191.54 to $281.54, not including any profits

57. DV’s “Top Selling” “Stomach cells (uncultured)” (pD005-F), derived from fetal
stomach tissue donations, sold for $210, $225 and $240 per vial. Ten vials could be produced in
a lot of this product at a cost of $18.46 per vial (including labor). DV earned a profit in a range
of §191.54 and $221.54 per vial for these product sales, not including any profits earned on
packaging and handling or any other fees charged.

58. “Human Small Intestine Cells (uncultured)” (pD007-F) and “Human Large

Intestine Cells {(uncultured) (pDO08-F), both derived from fetal intestine tissue donations could

earned on packaging and handling or any other fees charged.

59. Another “Top Seller” included DV’s “*Human Small Intestine Epithelial Cells™
(pD0015-F), also derived from fetal intestine tissue donations. Defendants produced 10 vials in
a lot of this product at a cost of $35.91 per vial (including labor). From 2012-2015, DV charged
various prices for this “product,” including $297.50/vial (50% off discount pricing); $560/vial;
$595/vial; $630/vial and $700/vial, therefore profiting in a range of $261.59 to $664.09 per vial
on these sales, not including any profits eammed on packaging and handling or any other fees
charged.

60.  With the exception of some of DV’s “Total RNA™ (-R) fetal tissue derived
products, and a handful of free samples that were distributed at a loss, based on its own cost and
profit-margin analysis, Defendants profited by large margins on the vast majority of its sales of
fetal tissue stem cell “products”™ from 2009-2015. Defendants knowingly sold each of these

“products™ with the specific intent to profit on such sales. Each of the 500 prenatal “products”™

18
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that were sold for valuable consideration between August 2012 and the present date is a separate |
violation of both California and federal law for which civil penalties and an injunction

preventing any further violations are sought by way of this action.

CAUSES OF ACTION

FIRST CAUSE OF ACTION

(Violation Of Business And Professions Code Section 17200

Against All Defendants)

61. Plaintiff realleges the allegations of paragraphs 1 through 60 above as though
fully set forth herein.
62. From 2009-2015, Defendants advertised and sold hundreds of fetal tissue stem

cell “products™ at prices well in excess of the allowable “reasonable payment for the removal,

processing, disposal, preservation, quality control, transplantation or implantation of a part.” For

| every such sale, Defendants sold fetal tissue for valuable consideration in violation of California

Health and Safety Code Section 125320 and 42 U.S.C. Section 289g-2,
63. Defendants’ conduct was knowing and intentional and in complete disregard of

the law. Indeed, rather than attempt to limit their income on sales to allowable amounts,

|| Defendants ignored their legal obligations entirely and affirmatively set forth, at the direction of

| the Isaias Defendants, a business objective and plan to profit on their sales efforts. From 2009 to.

2015, the company acted on these intentions with increasing efforts, resulting in hundreds of
profitable sales of fetal tissue and stem cell “products”™ from 2009-2015. The Isaias Defendants |
had an obligation and duty to ensure that their companies complied with all such laws, but failed
to prevent the violations and knowingly encouraged the unlawful activity to continue. Indeed,
throughout, the pressure to make money selling “products™ on DV employees was driven by the
Isaias Defendants and the other “funding brothers.”

64. Defendants failure to comply with California Health and Safety Code Section
125320 and 42 U.S.C. Section 289g-2 amounts to an unlawful, unfair and fraudulent business

practice under California Business and Professions Code Section 17200.

19
COMPLAINT



b3

Ll

i

e B I~ I ~ A P T S

65. The People hereby seek civil penalties of up to $2.500 per violation to the
maximum extent permitted by law for Defendants” illegal sales from August 2012 to the present
date. 1t is estimated that DV sold 503 fetal tissue “products”™ for valuable consideration between
August 2012 and the present date, and each such sale 1s a separate violation.

66. Additionally, the Defendants operated the DV companies without paying all
required taxes/fees required for the right to transact business in California, thus resulting in the

forfeiture of their rights and powers in the State by the California Franchise Tax Board. (Cal.

il Rev. & Tax Code §§ 23001 ef seq.; Cal. Rev. & Tax Code §§ 25101; Cal. Corp. Code §§ 2100 ef

seq.; Cal. Corp. Code §§ 2258-2259.) For every day after November 3, 2014, when the DV
Defendants operated their “product”™ sales business, and for every day after July 28, 2015 when
the DV Defendants operated their stem cell research company, without paying all required

taxes/fees and thereby reinstating their “powers, rights and privileges™ forfeited by the California

Franchise Tax Board, Defendants committed further unlawful, unfair and/or fraudulent business

practices under California Business and Professions Code Section 17200. The People hereby
further seek civil penalties of up to $2,500 per violation for every day the DV Defendants
transacted business in the State with a “forfeited” status.

67.  The People further hereby seek all appropriate injunctive relief pursuant to
Business and Professions Code Section 17203 to prevent any further unlawful activity and any
applicable restifution in an amount to be determined at trial.

PRAYER FOR RELIEF

WHEREFORE, Plaintiff prays for judgment against Defendants, and each of them, as
follows:
1. For civil penalties and restitution in an amount to be determined at trial;
2. An order enjoining Defendants, and each of them, from further violation of California
and Federal laws concerning the sale of fetal tissue and cells and from continuing to
engage in business in California while their powers rights and privileges remain

forfeited;
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3. Anaward of costs and any other applicable fees for prosecuting this action; and
4. Any such other relief as the Court may deem just and proper.

DATED: October 11,2016
TONY RACKAUCKAS, DISTRICT ATTORNEY
(‘OU\"I OF ORANGE STATE OF CALIFORNIA

A

LU Una A

i

KELLY A. ERNBY \
Deputy District Attorney’
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Dlologlcs

- is & giobal supplier of human biological touls to academic institutions and pharmacautical

e

elel companies engaging In celf and drug bssed d y and Qur is to provide biological

g o " » 141,

bl taols needed to ad the of technofogy that will y be Used ta treat or prevent many

i differant human degenerative disorders and diseases

&

& DV Biolugics offers a diverse range of novel human bivlegical tools and services that can be used to study
various human pathol | condi in add| 1o an expanded product portfolio of unigue cell types and
tissue-derived products,
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Product
Haart Cells {Uncultured)

CELLULAR SYSTEMS

Cardiomyocytes

Cardiac Stromal Cells
Cardiac Progenitor Ceils
Aortic Celis

Product

Liver Cells (Uncultured}

D344 Liver Cells

L0133+ Liver Celly

Stomach Cells {Uncultured)

Small Intestines Cells {Uncultured)
Large Intestines Celis {Uncultured)
Tongue Calls (Uncultured)

D34+ Endathelial Liver Cells
CD34- Liver Cells

Small Intestines Epithelial Cells
Escphagus Epithelial Cellz

D133 Liver Cells

Product
$kin Fibroblasts

Quantity
5 x 10° calls/vial
5 x 10 cells/vial
5 % 10° cells/vial
5 x 10 cells/vial
5 x 10 cells/vial

Quantity
5 x 10° cells/vial
5 x 10" cells/vial
5 x 10" celis/vial
S x 10° cells/vial
5 x 10" cells/vial
5 x 10° celis/vial
5 x 10" cefls/vis!
51 10% celisfvial
S x 10* celis/vial
5 x 10° celis/vial
S x 10° celis/vial
5 x 10" eeils/vial

Quantity
5 x 10" cells/vial

Catalog Number
PCOOL-F
PCODB-F
PCO0Y-F
PCO15-F
PCO1E-F

Catalog Number
PROOLF
20002:-F
PDO03-F
PLO0S-F
PDOO7-F
PDODB-¢
PDO0S-F
PDO12-F
PDOI3-F
POO15-F
PDO16-F
PDO21-F

Catalog Number
PI0O1F

Price
$500
4700
$600
$650
5600

Price
$250

$778
$300
$360
$300
$350
$650
$200
$700
$900
5200

Price
$400

OV Bioiogics now offers human neural cells {oncultured) detived from whole brain and
neural progenitor celts {neurospheres) (Fig 1} for your in vitro research studies.

The central nervous system (CNS] is the most camplex diological structure which consisty
broadly of twe clayses of ealls, neurons and gha. ™ Neurons are Juntbonal, trophic units of
the CHS that process and transmit signais by slectrochemical signeling Glia parform a

number of critical funchions
guidance of development *

I'Y 1 support, PP, i and

DV Biologics' human nzural cells (PNOO1-+) and neurat progenitor calls (PNDO3-F) offer
fesearchars a uniave veportuaity to study the CNS in vitra. DV Biologics' human nural

progenitor cells will enable the studies of the b of devek and diff
tion {Fig 2: Fig 3} that occur in the CN3. in addition, these cells can also be used for
transplamtation studies into animal models of ¢ tic injury and

diseases such 45 Farkinson’s or Alzheimer’s disease,

*Kendel £k, Schwartr 11, jessel TM (2000) of MaGraw-Hiil

Fig 1. Human neurospheres are tanly
destveg from DV Rologics' humen
neural calls.

Fig 2. BT-PCR oV Biolog-
sei’ hurman neural celly ond neural
progenilor celis highly axaress early
neural develooment mackars 505 2 and
neshn. Lane 1. DV Baolegics human
neursl progemitot celis, 1. no AT contral,
3. NT2 colls, 4. DY Biatogiey’ human
neural colis,

Figd Vawwng

DV Bislogics human neursl progemtor cells (4] ex-
press early neural markers neatin and A285 (red and
green respechvely} {B) erpress markers Beta Jubulin
2 (green) UD133 (red] and (C) can be terminally
difterantiated in lyrosine hydronylase {(TH) (red) and
MNeul {green) poritive neuranal calis  Nucle: were
stained with DAPE {shown in blua).
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CELLULAR SYSTEMS

LIFEbank

Product

£D34+ Bone Marraw Cells {Poaled)
Bone Marrow Stromal Cells

CD34. Bone Marrow Cells

TD133- Bone Macrow Calls

Product

Neural Cells {Uncultured)
Neural Progeniter Cells

PEANCAMS Cells
4285+ Neural Cells

Product

Lung Celis {Uncultured)
Pulmonary Fibroblasts
Putmonary Epithelial Cells

K

Product

Skeletal Muscle Celis (Uncultured)
Skeletal Muscle Progenitor Cells

Skeletal Muscle Cells
Qsteoblasts

Product

Kidney Cells (Uncultured)

Kidhey Epitheliat Celis

iMan Bone e Pr iuct

Human bone is nat 4 rigid @ structure as it appears at first glance: 1his tissue iv
continuously remodeling fs2 i by the contdingte action of asteoblasts {bone forming)
and lasts (bone ing celis). Fauilib the of these two
celi types Is vital far bone homeostasis *

For scienttsts in the fields of chnical, regenerative, and basic bone research, the existence
of appraptiate tools is of crucial importance. DV Biologkes now offers a comprehensive sut
of products facirating even the most complex experimsnts. You ¢an choose from the
follawing selection:

* Human Osteoblast (PMODS.F)
* Human Whale Bone Total ANA (PMOO7-R)

EMS . PRENATA * Human Whoie Bone cONA (PMOO7-CD)
Quantity Catalog Number  Price * Human Whole Bone Tissue Lysate {PM0OD7-1)
Variable PHODZ-F Inguire DV Biologics osteoblasts {Fig. 1.3) are high qualty cells that are supplied after minimal
5 x 10" cells/vial PHOOS-F $500 number of passages. exhi spscific for nic Hineage. They
5 x 10 cells/vial PHODEF 5200 express a known set of ostecblastic markers (Fig. 2}, and form ralcium deposits when
5 0% caligivial PHOLEF ot induced, as detected with Alizanin Red 5 (Fig 3). We are confident that this and ALP
products from our g 1o/ portlolic {Human Whole Bane Total BSP
NATE RNA (PMOO7-R] {Fig.2), Human Whole Bone cDNA {PMO07-CD) {Fig.2), and Human
Quantity Catalog Number  Price Whole Bane Tissue Lysate (PMOO7-L]) will enatite your bone resoarch needs, whether COLIAT
nd related diseases, bone cancer, metabelic bane
§ 10" cells/vial PNOOL-F 600 You ste studving v
. Py - OSTEOCALCIN
5 x 10" celis/vial PNOO3-F $900
5 % 10 cellsfvial PNOOA-F $900 L. Ducy ot sl (3000 Smnce JH5424): 1501.04 GAPDH
5 x 10° celis/vial PNUOE-F $900

Figure 2; Human piteabilasts express markers spectic
LY PRENATA " : for ostgoganc kireage, # confimed by RT.PCR. Total

Quantity Catalog Number  Price for the axpression of akatie phoshetase (ALP), bene
Y uaiopratem (BSP), catiagen type 1, alohia 1 (COLMAL}
5 x 10 cells/vial PPOOL-F $300 _,,,./' and osteotuon Human Whnals Sane Total ANA
5% 10°celis/vial PPOO2-F $37% P {PRADO?-R) wan used 41 @ ternplate for the syrithetis of
e Human Whole Bone CONA (P9A007.C served
5 x 10" celis/vial PPOOY-F 5700 ¥ il 35 4 powbve control :um. e
at
Quantity Catalog Number  Price ' fo—— b

S x 10" cails/vial
S % 10" celis/vial

PMOO1-F $500
PMO02-F $650

Figure 3 Humsa osteablasts from DV Riologies. [A) Phar contrast image of the osteublasts grown in
sulturg for 5 days. (B} Graph of estimated population doublings for 2 passagses.

5§ 1 10* cells/vial PMOD3-F 5600
5 x 10" celis/vial PMOOS-F $300
Quantity Catalog Number  Price

5 x 10" cellsfvial
5 x 10° cells/vial

PUGDI-F 5300
PUDO2F $450

Figure 3 Human ostecblasts mineralize thew

extracatiubar matns s detected by using Alaatin
fed § Photomicrogreph was acauired using 80X
abpchw




CELLULAR SYSTEMS

Froduct
Skin Fibroblasts

Product
Adipuse Vascular Stromal Fraction {Uncultured)
Adipose Stromat Cells

Product
Cardiomyocyies

Cardiac Stromal Cells
Cardise Progenitor Cells
Valvular tnterstitial Cells

Praduct

Umbilical Vein Endotheliaf Cells (HUVEC)
Wharton's Jelly Stem Celis

Umbilical Cord Blood Mononuciear Cells
umbiiical Cord Blood Monenuclear Cells
Umbilical Cord Biood Mononuclear Calls
Bone Marrow Mononuclear Celis

Bone Marrow Mononuclear Cells

Bune Marrow Mononuclear Ceils

034+ Bone Marrow Celly

Bone Marrow Stramal Cells

CO34- Bone Marrow Cells

D34+ Umbilicat Cord Blood Calls {Pooled)
€D34- umbilical Card Blood Cells [Pooted)

pé JE SYSTEM IS TNATA

Product
Male Gonadal Stromat Cells
Endometrial Menstrual Cells

Product

Skeletal Muscle Progenitor Cells
Skelatal Muscle Celly

Muscle Fibroblasts

Osteablasts

* mav ship as multiple visl

Quantity
5 x 10 ealls/vial

Quantity
5 x 10" celis/vial
5 x 10° callsfvial

Quantity
5% 10 cells/vial
5% 10* ealisfyviat
5 x 10" ceils/vial
5 x 10 ceilsfvial

Quantity
5% 10" celis/vial
5 x 10" calisfvial
2.5 x 10" celisfvial
10 x 10° celbs fviai
25 x 10% celis/vial
2.5 % 10" celis*
10 % 10° calls*
25 x 10% colis*
3 x 10" celisfwiat
5 x 10" cells/viat
5 % 10% cells/vial
5 x 10°zells/vial
5 % 10° celis/vial

Quantity
5 x 10" catls/vial
§ % 10° calis/vial

Quantity
5 x 10 cellsfyvial
S x 107 celly/vial
5 % 10 cells/viat
S x 10" callsfwial

Catalog Number
AOQL-F

Catalog Number
AARDL-F
AADDZ-F

Catalog Number
ALOOB-F
ACO0S-F
ACO15-F
ALG24-F

Catalog Mumber
ACODS-F
ACOOS-F

ACD14.F-2.5
ACO14-F-20
AC014-F-25
AHRO2:F-2.3
AHQDZ-F-10
AHO02-F-25
AHGO3-F
AHOOS-F
AHOOB-F
AHO12-F
AHO1Z-F

{atalog Number
ARQOS-F
ARQG?.F

Catalog Number
AMOO2.F
AMDORF
AMOOE-F
AMODS-F

Price
$300

Price
328
5375

Price
5850
$700
$800
5750

Price
5200
$450
§75
$200
5325
4§50
5150
$300
$800
$500
$200
$700
S200

Price
$550
$580

Price
$800
$600
5300
5400

£ pithelial Hssues tine surfaces of structures snd cavities Shroughout our body. £ pitheltal cells
¢an ke arrenged in single {simple epithelium} or multiple layers (stratifiad apithelium,
Hased on thewr shape, epithelial cells tan gz rise to squarmeus, cuboidal, and columnar
vaseties. The lumen of the smatl itestine is lined with columnar epithelial cefls.

Laithelial cells hawe various functi tuding on, solective BN, P
Excretinn and dithusion of diverse sub nasary for Ll
sudying ceflutar ¥ iffs f tanieity, systems

binlegy and cancer would greatly tnneﬂt from DY Biologics human simall intestine eprhelial
cails and rolated produtty,

Dv B&eloglcs supplm hunan smalf intestine epitheliat cells (PDO15-F) that exhibit a

when grown on pre-coated plates (Fig. 14}, DV

Biok amall ¥ | cofls Rain posifive for cytokeratin 14 (CK-14), & rmarker
mdicative of epithelial cells {Fig, 18], At the RNA jevel, both our human smaill intestine
epithetial cells [PDO15-F) and humman whole smalf inteatine cails {uncultured} (POODTFY
express markers CK-14 and Defensin (DEFAS) which is indicative of paneth cells located n
the smalt intestines {Fig. 1C). DV Buslogics small | ¢ells may be d
several times from thew initial seeding. Ater 3 couple the k b

were estimated 1o be 4.8 with a doubling time of 65 bours (Fig. 2). Small intestine epithefial
cells and retated products {Tebie 1) are exceliant tools m studying intestinal epithetum, £s
transformation, ptian, , drug ning/ toxiity, as well as
fissue engineesing '

Wart to simpiify your small intestine epihetisl call studies?
Need controts, RNA, cONA of media for growing small intestine spithelial cells? Check ot
out related products (Table 1) We are here to facitate yow research needs.

1, Day (2008} Curr Stem Celt Rgs Ther. 11} 112-220
2 Fagertiolm (2007} 1 Pharm Pharmatel. 55{10}: 133543,
2 Havashi (2007} Drug Metat Phasmacokinet. 2212} £7.77

Figure 1. Purified human small intestiae
epithalia) selis and derived moleculsr
products, (A) Phase sontrast picture ol 2
arge colony of small intsaning epiheiial

&¢lis shows columnat morphology following
cultise in Epithekal fro-Condimoned Medie
(D-FROQ1S) fer § days. {B)CR- 14 axpression
i tiorinat buman small intedine ephalial
£afis by immunofluoieicent staining after 7
s of in wite culture. Anti-CX- 14 antibodies
a1e greon fluorertent, nucle) are stained
with DAR! (hkit), (C] CONA 1 synthesized
Trom whele small mtesting RNA (PDOOT-R)
and small intestine epithahal RNA (PDO15-R)
by reverse transcriprion with oliga-diT), and
ampihied by PCR wang phmer pan speatic
for Cytokecamn. 14 (CK14), Datenitn alpha

5 {DEFAS), and GAPDN, Resuits show thet
whols small intespine cells POOO7.F) and small
intesting epitheikal cells IPDOLS-F) eupress

w Tytokeratin-14, Defensin, and GRAPIH MANA.

0015 population doubling

Figure 2. Graph of smimated k
after 14 days, Snall intestine eprthoksl cels are
secded at 29107/em: 1n plaaneware reated with
coating solulion (CCA102), 1 Epithalal peo. candmpried
mestium [B-PRO-01S), dissosialed with cell dussciaton
solution (CC3104), and counted rvery 7 day-peaod.
There are spptaximately 4.8 population doublings
Tolierwing 14 days m cuthure Doubling bme lor uned
intastne epsthetal cals 15 approximately 65 hours.
Erves baes denote 100,
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LIFEbank " GP - Prenata!

GENOMIC/PROTEOMIC SYSTEMS

Product

Neural Tissue Lysate

Neural Tissue Total RNA

HNeural Tissue cONA

Newural Progenitor Cetl Lysate
Neural Progenitor Cell Total RNA
Neurs! Progenitar Cell cONA
Spinal Cord Tisaue Lysate

Spinal Cord Tissue Total RNA

Spinal Cord Tissue cONA

Product

Heart Tissue Lysate

Heart Tissue GCT Block
Heart Tissue Total RNA

Heart Tissue cDNA
Carchomyocyte Total RNA
Cardiomyocyte tDNA
Cardinryocyte Lysate
Cardiac Progemtor Cell iysate
Cardiac Progenitor CeilsTotal RNA
Cardiac Progenitor Cell cONA
Aorta Tissue Lysate

Aortu Tissue OCT Block

Aorta lissue Total RNA

Aorta Tissue cDNA

Aortic Cell Lysate

Aortic Cell Total RNA

Aortic Cell tONA

Quantity
100 pg/vial
10 ug fval
20 rxns/vial
100 pg/vial
1 pg/vial
20 rens/vial
100 pgfvial
10 pg/vial

20 runs/vial

Quantity
100 wg/vial
1 block
10 pg/vial
20 rxnsfvial
10 pg/vial
20 rxnsfvia!
10 ug/vial
100 pgsvial
10 pg/vial
20 rensfvial
100 pg/vial
1 biock
10 pg/vial
20 rxny/vial
100 pg/vial
10 yg/vial

20 rxns/wial

Catalog Number
PNO13-L
PNO13-R

PNO13-CD
PNOO3-L
PNOO3-R

PNOD3-CO
PNG02-L
BNOO2-R

PNDO-CD

Catalog Number
PCO20-L
PCO20-F3
PCO20-R
PCO20-CO
PCO0B-R
PLOOR-CD
PCOOB-L
PCO1S-L
PCO15-R
PCO15-CD
PCOD3-L
PCOO3-FS
PCO03-R
PLODICD
PCOIE-L
PCO16-R
PLOYG-CD

Price
$130
540
5170
$500
$500
$450
5130
$40
5170

Price
8130
Inquire
$40
$170
$800
$700
5600
$500
$600
$500
$130
inquire
$40
$170
$450
$600
$500

The twa majos types of glial cells in the brain are asttocytes and oligadendrocytes. Both
cely are fundamental 1o the survival and proper function of neuronal calls and therafore
have a kabile utifity for basic d T , dispase g, drug diveg , dgINg
and therapeutic aimed studies.

Glial precurscrs can be identihed during development and in adult brain by the expression
of specific markers. One of the most recognized markers, gangliosde epitope 3, 1s
tecognized by the antibody A285. Thus, gilal progennars ars frequently seferred taas
A285+ colis. 1t has been shown that upon differentiation, A2A%+ tells can gve rise to both
oligodendrocytes and astrotytes.

DV Binlogics A2R5+ ceils (PNOO6-F) are isolated using MACs technology, a proven highly
efficient method for parificatian of ghal progeaitors from heterogensous digestates of
neural fhasue’. Upon magnelic separation, more than 90% of the isotated cells are shown
10 express the antigen recognized by the antibody AZBS5 (Figure 3). This pogulation is also
enriched in cells expressing GFAP (astrocyte marker) and O4 {oligodendriocyte m arker)
(Figure 2). 1solated A285+ celis can be expanded and passaged several times in culture
{Figure 3). DV Biologies A2B5+ cultured cells express GFAR, NG2 and CNPase as
demonstrated by PCR (Figure &)

OV Biologicy” cels offer researchers a unique opportunity to study human derived glial
precursar cell populations in a variety of experimental approaches - ranging fram

gl and (e to B diseasas.

1 Cithemea Dt af (N0}, ) Nawrmcimnse Muthod 189 48 34

Figure 2: Characterization of DV Buologics
A28%+ celly upon thawing. Cahs were thawed,
husman isolaiad A285+ ceils, Right panel shows piated for 24 hours, nu:‘m ot for

smmunoteactivity of the magnenc solated ghal o uncuarescence using 4285 ansibody

Figure 1: Fiow cytometric snalysis of thawed

progenitots with anibody A28% and ekt panal P

(green) 1A}, GFAP tred) (B) and O4 (gieen) (C}
ek m‘ : % the scatter proguerties of Ihe AOWEE  Nugiey are stained with DAP) (lue}
con!
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Figure 3 Graph of estimated population doublings
for A285+4 cells,

K4

LN 4

&

Figure d.
Charateritation of
DV Sualogics AZ85+
ceits upon tulture.
{A) Phase contrast
mrography

of A283+ calls
pastaged and
cuftured for 18
davk (D) Nesha,
NG2, GEAF, CNPase,

MAPZ MAP2 and GAPDH

RY-PCR pertormed
on mRNA derved
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GENOMIC/PROTEOMIC SYSTEMS

Product

Kigney Tisaue Lysate

Kidney Tissue OCT Block
Kigney Tissue Total RNA
Kidney Tissue cONA

Kidney Epithelial Celf Lysate
Kidney Epithelial Cell Total RNA
Kidnay £ pithelial Cell cONA

Product

Skin Fibrablast Lysate
Skin Fibroblast Total RNA
Skin Fibroblast cDNA
Skin Tissue Lysate

Skin Tissue Total RNA
Skin Tissue cDNA

Product

skeletal Musele Tissue Lysate

Skeletal Mustle Tissue OUT Bloek
Skeletal Muscie Tissue Total RNA
Skeletsi Muscle Vissue cDNA

Skeletal Muscle Progenitor Cell Lysate
Skeletai Muscle Progenitor Cell Total RNA
Skeletal Muscle Progenitor Cell cDNA
Skeletal Muscle Celi Lysate

Skeletal Muscle Celi Total RNA

Skelotut Muscle Cell eDNA

Product
Ostenblast Lysate

Osteoblast Total ANA

Quantity
100 pg/vial
1 biwek
10 pg/wial
20 rxns/viai
100 pg/vial
10 pg/wisl

20 rxns/vial

Quantity
100 ug/vial
10 pgtvial
20 rans/vial
100 pgfvial
10 pgfuial
20 rxns/vial

Quantity
100 pg/vial
1 block
10 pg/vial
20 rxns/vial
100 ug/vinl
10 pg/vial
20 rxnsfvial
100 pg/vial
10 pg/vial

20 rxns/vial

Quantity
100 pg/vial
10 pg/vial

Catslog Number
PUODB
PUDDB.FS
PUS0B-R
PUDOE-CD
PUOD2L
PUOD2-R
PUOO2-CO

Catalog Numbar
PID0L-L
PIO01-R

Pi001-CD
PiO0AL
PIDOA-R

FI004-CD

Catalog Number
PMO15-L
PMD1S-F5
PMOLS-R
PM015-CD
PMO02-L
PMO02-R
PMO0ZCO
FMO03-L
PMO03-R
PMO03-CD

Catalog Numbar
PMOQS-L
PMO0S-R

Price
5130
Inquire
540
$170
$300
$400
$300

Price
5200
$300
$200
$130
$40
5170

Price
$130
inquire
540
$i70
5600
$550
5500
$500
5700
5600

Price
$200
$250

Cardiomyocytes are highly specislized heart muscle cells, The main function of these
celis 1s to propel biood throughout the bady by self.excitatory and myaluntary contrac.
Non, They comprise 20% of the tatal number of cefls in the heart, and due 10 they
unlgue architecture, more than B0% of ity masa’. The remaining cells are endotheliai
cells and K 5. The heurt was a ty differenniated organ #1li very
recently, when the existence of human cardiornyocyte progenitor cells was dewcribed,
thus challenging a iong-standing dogma’

Heart disease is the Mo, 1 cause of death in USA. This justifins the need for an in vitto
system which enables the studies of human cardiac musele cell ditferentiation, growth,
develspment, and regenerative medicine, In addition, an 1d vitre system would facilitate
rardiac drug toxirology studies, DV Biolugics is now highlighting a set of products That
wiil undoubtedly help in the most soph studies. DV Blologics offers human
cardlac calls funcultured) (AC003-F), human cardiomyocyte progenitor cells (ACOLS-F}
(Fig 1), and humen cardiomyacytes (ACO08-F). Human cardiac calls are derived from
heart dissociated inta single cells, and can be used for isolation of cardiomyacyte

prog: cuiis and difh {Hig 2, 3). OV Bl human
cardiomyacyte progenitor cells enpress transcription lactors indicative of cardiormyocyte

pr and furlly difh nto ¢ yies as shown by expres
of sarcomeric structural proteins {Fig 3}, Our cardiomyocytes exhibit similar expression
patterns with muitinuciested faatures (Fig. 2}, guaranteeing an excelient in vitro system

even for your most demanding studies

1 Astorzant, #3 € Fieio L i Nevarts Faund Jymp 2006, 274, 196278
2 Smas. A M, ot 3l Hsure Frotocols 2009 4(2); 393263

T "‘".'i:" Fig 1. Phase-centragt photormicrograph of

e MANTE cardomyocte progenntor cei culture

2 &,;:;,f’f ¢
vy f8 B, g‘%
ﬁé’ 2!2‘1’;;: 14

Fig 2. iImmunocytochemical anatyais of catdiac ineage marsens im OV Gilogics cardlac cells and
cardiomyaoytes, (A} Carduc cells weve stained with achin (greea) snd myasin heawy chain (red)
antivodmy (8) (ardiomyocytes axpiens tydwn heavy chain (green] and troponin T ited). Note the
multinucleated patten

Fig 3 R1POR anahysis of DV Biclogies cardint and
Cargiomyacyte progenitar cells WhOle cardiac th.
sus wits usad #s o povitive control. Our cardiac cells
repeesent a minturd of cells that expresy cRrdiac
Sruetutal prodens 3 wel a3 Gardiac transcs (poon
factors Cerdiomyocyls pragenitar calls can be
propagated n culture (see paseage 3 and 5{ad, p3))
ang ko

eapreasng myoan heavy chan & shier 2 wesk treat.
ment The markess used in the study were NKX.2 5,
MEF2C, TBX-5, all ranscription factors chacagteinhc
for cardiac meage. a3 well s myasin heavy chan

& {MYHS also known 13 MyHC aipha), one of ihe
ma! structursl protwnt in hear! Muscle

15




16

LIFEbank - GP - Prenatol

GENOMIC/PROTEOMIC SYSTEMS

Praduct

Ostuobiast cONA

Bone Lysate

Bone Total RNA

Bong cDNA

Mustle Fibroblast Lysate
Muscle Fibroblast Totsl RNA
Muscle Fibroblast cDNA
Cartlage Tissue Lysate
Cartlage Tissue Total RNA
Cartilage Tissue cDNA

Product

Bone Marrow Cell {Uncuttured) Total RNA
Bone Marrow Cell {Lincuhtured) cDNA
CD34+ Bone Marrow Ceil Total RNA
CD34+ Bone Marrow Cell cDNA

Bone Martow Stromal Cell Lysate
Bone Marrow Steomat Cell Total RNA
Bone Marrow Stromal Ceil cDNA
CD34. Bone Marrow Cell Total RNA
D34 Bone Matrow Cell cDNA
Splean Tissue Lysate

Splesn Tissue Total RNA

Spleen Tissue cDNA

Product

Liver Tissue Lysate
Liver Tissue QCT Black
Liver Tissue Total RNA
Liver Tissue cONA
€034+ Liver Cell Lysate

CD344 Liver Cell Total RNA

Quantity
20 rxns/vial
100 pg/vial

1 pg/vial
20 rxnis/vial
100 pg/vial

10 pgfvial
70 rxpsfvial
100 pgfvial

10 ug/vial
20 rans/vial

Quantity
10 pg/vial
20 rxns/wvial
1 pg/vial
20 rxns/vial
100 pg/vial
10 pg/vial
20 rxns/vial
1 ug/vial
20 rxns/vial
100 ug/viel
10 pg/viat

20 rxns/via!

Quantity
100 pg/vial
1 block
10 ug/vial
20 rens/vial
100 ug/vial
1 pg/vial

Catalog Number
PMO0S.CO
PMOO7-L
PMO0?-R
PMO07.CO
PMODB-(
PMO0B-R
PMO0B-CO
PMO0%-L
PMO0S-R
PM009-CD

Catalog Number
PHOD1-R
PHO01-CD
PHDOA-R
PHO03-CD
PHOOS-L
PHOOS-R
PHOUS-CO
PHOOB-R
PHODS.-CD
PHOOT-L
PHOO7-R
PHOOT-CO

Catalog Number
PDO20-L
PDO20-FS
PDO20-R
PDO20-CD
PRODZ-L
PDODZ-R

Price
$200
$130
$40
5170
$250
$300
$350
5200
$300
$350

Price
$400
$350
51200
81200
$500
$800
$600
$100
$100
5130
$40
$170

Price
$130
Inquire
$40
s170
5560
3650

OV Blotogics new offers high purity fraten CD113 posilive (CD133+) human celly
wolated eom prenatat liver and bone marrow, CO133/ACI33 (praminin. 1) is a five
domain glycap: expresied On hematopostic stem celly,

1 progs cells, ! , and neurdl stem celia' . (D133/AC133
cells are capable of long tetrn hematopoietic repopulation and are thought to be more
primitive than CD34« starm cells. The specific functions of CDE33/ACIA remain
rulatively untlear; however there is 4 vast amount of studies focusing on cancet
and the rale of CH133 a5 2 stem cell singe CD133 15 found in cortain cancess such 43
retinobléstoma’

DV Biologics’ CD133+ cells are isolated using magnetic celt separation and are 87% pure
populations, as confirmed by FACS analysi (Fig 1), RT-PCR supparts and extends the data
demonstrating expression of CD133 {Fig. 2). CO133+ cells can be used tor varous studies
on is, cancer, diff colony formation, and surface

matker expression In addition, these cells provide a selective population useful for
and tissue studies,

D133+ celis nolated fram the liver are easily differentiated into multiple cell types. We
differenttated the cells into endothelial cells as confirmed by scetylLDL uptake assay
{f1g.3} and into myocytes 23 by mu d cells and hemistry
analysis for the muscle specific marker a-sarcomeric actin (Fig. 4)

1 Shreiheny § V., ot 6l 1 } Biothem Col S.01. 2009, IN) 7194
2 MAiared O Settan M Mson M. R 1 Pathol 2008 214(1). 89

L Figure 1; Flow cytometsy analnis
demotatranng CO133+ colls afves
0 staining weth 2 CD133-PE conyugated
antbady The ceilts are §7% posiftve for
CO133 atter magnenc (ef separation
a L according to flaw eytometry
£ o)
70

T4 10 T4 w
CompFL 210 PE
celle noRT brain  waler  Figure 2 K1.9CR snalysn demonstrates
that CO133 positive cells after magnetic
col separahon eapress COLYS at the RNA
D133 lessd, Lane 1 CDA330 cells, lane 2 1o KT,
lane 3 whole brem portive control, and

17

Figure 3. immuncytochemistre (0C) and uc-LDL
uptake assay After plating CD133s cells and
placing them into endothelis cell media, cells
begin i fosm a cobblestons appeatance (C far
CR133+ 10 red, nucles blue) After o lew passages
thew abity of sceivk
LDL which 15 indicative of engoltichal celly using
acetylated low denuity lipoprotem labeles with
DH (insart; celty shown n red}). 10X magniication

Figure 4. immunocytechemistey stidy
demonstraning CN133 cells can be diftecentiated
1nte myocytes After treating the calts with
spesific growth factors ceth cemmente
#i0ngATIR AN express the merker a-safcomedic
+cn {grean) and bacome muinsuciested (DAPI in
Diue) insert » 3 high magnihication (60X) picture
of a muitinucieated cell.
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LiFEbonk ™ GP - Prenatal

GENOMIC/PROTEOMIC SYSTEMS

Product

CO34+ Liver Calt ¢cDNA

CD133+ Liver Cell Lysote

QD133+ Liver Cell Total RNA

CO133+ Liver Cell cONA

CO34+ Endotheliai Liver Cell Lysate
CD34+ Endothelial Liver Cell Total RNA
CD34+ Endothelial Liver Cell cDNA
CD34. Liver Ceil Lysate

CD34. Liver Cell Tatal RNA

£034- Liver Celis cDNA

Stomuch Tissue Lysate

Stomach Tissue QCT Block

Stomach Tissue Total RNA

Stomach Tissue cDNA

intestings Tissue Lysate

inteshines Tissue OCT Block
Intestines Tissue Total RNA
intesnines Tissue cONA

Small intestines Tissue Lysate

Small intestines Tissue OCT Block
Small Intestines Tissue Tolal RNA
Small intestines Tissue cDNA

Small intestines Epithedial Ceoll Lysate
Small Intestines Epithelial Celf Total KNA
Small Intestines Epithelial Cell cDNA
Large Intestines Tissue Lysate

Large Intestines Tissue Total RNA
Large Intestines Tissue CONA
Tongue Cell (Lincultured) Lysate
Tongue Cell (Uncultured) Total RNA
Tongue Cell {Uncultured) cDNA
Fsophagus Tistue Lysete

Esophagus Tissue OCT Block
[sophagus Tissue Total RNA

Esophagus Tissue cONA

Quantity
20 rxns/viab
100 pg/vial

1 pgliviat
20 rans/vial
100 pg/vial

10 pg/vial
20 rxns/viat
100 pg/vial

1 pgfvial
20 rxns/vis!
100 pg/vial

1 block

10 ug/vial
20 rans/vial
100 pg/vial

1 block

10 pg/vial
20 mxns/vial
100 pg/vial

1 black

10 pg/vial
20 rxmafwial
100 pg/vial

10 pg/vial
20 runsfvial
100 ug/vial

10 pg/wal
20 ranis/vial
100 ug/vial

10 ugivial
20 rxns/vial
100 pg/vial

1 block

10 pg/vial

20 rxnsfvial

Catalog Number  Price

PDOO2.CO
POO0A-L
FDO03-R

PD0O03-CO
PDO12-L
POOL2.R

PD012-CD
PDO13L
PODI3-R

PDO13-CD
PRO22:L
PDO22-FS
POD22-R

PDO22.CD
PO023-L

PRO23-F5
PDO23-R

PD023.CO
PDO24-L
PDO24-FS
POO24-R

POL24-C1
FRO15-L
PDULS-R

PDO1S-CD
PDO25-L
PDO25-R

PDO2S-CO
PDO0Y-L
PDOOS-R

PDOOS-CD
PDO26-L
PDD26-FS
POO26-R

PDO26-CD

$600
$1000
$1000
$1100
$550
$600
$500
875
$100
5100
$130
5250
540
$170
$130
Inquire
$40
$170
$130
Inquire
$40
$170
$5 00
$600
$550
$130
$40
$170
§130
$40
5170
$500
3450
5500
$500

DV Biwlogics now offors high purity fropen CUA4 positive (LD344) human celis solated

from human prenastal liver. (034, a single cell-surf by I'e
has become cne of the mast widely used markers of hematopoietis stem ceils,
P d 1 non of actvated h precursors, and absent from

differentiated hematopoietic linrages. During easly development, C034 expression iy
present in hematopalatic progenttars of the yolk sac, the para-aorhc splanchnopleura,
and later in the aorta-gonad.meso-nephros. Shortly after the development of the

itver p ),

s expressing CO34 start colonizing the liver,
which becomes the principal site for
the hy

for the rest of yop! wntif

10 the hone maicow. In adults, CO34 is
alta eapressad in vascular endothela, primarily small vessels, a subset of stromal cetls

g s start

of bane maerow onigin, and a subset of muscle-derived progeaitor cells,®

DV Biologies’ L0344+ human cells are isolated using magnetic cell separstion and are
95% pure populations, 34 contirmed by FACS anatysis (Fig. 1) and Western Blotting
{Fig 2}, CD34+ cells can be used tor various studies on hematopowsis, diferentiation,
angiogeness, colony formation, and surface marker expression. CO34+ cells can be
dift cells as by Ac-LDL uptake assay (Fig.3) end
exprassicn of the endothelial markers D31 and Von Willebrand factor Vil (Fig. 4]
These endothela! calls are alyo available from DV Biologics

inte

PRiimuss $6, MeAagny X immunal Bes JOO6, 1441) 1332

i Fig.d. Flow cytometry andlysis show.
ing (34« cells isotated from fetel
w0 fiver after tawung with a CO34 FITC
tonmgated antibody. 9% of the ceils
were positive for LD
3 “
L
20
" s
wd W' 0 10
fLiLag PPe
Fig.2. Western Blothng analysh of
P D34 protem zapiession (1L0KDa,
black arrow) in the (0344 celf popu-
lanon efter magnens tall sepacation,
188 o« M} Fhrorescent macker 1) CO34+ cells
2} Mesenchymal Stem cells, Used &3
| iy e 3 negetive conltpl
w0 -

e G >

Flg 3 AcLDLuptake assay CD344 cotlt were
@iRerentinted into gndotheiisi ealh ARer few pas-

saged we thete abdity of
acetyl iDL [shown in fed) previously Iabeled with
bitd EXR S hyhin

boryaning perchiorate) Nucki wece stained with
Hoechst 13422 (shown in blug),

Fig 4 immunaecytochemistry aasay shewing
C034+ celis differentiated mto sadotheksl cells
Afes few pavsages, cells exgress the andnthelsi
markges CD21 (Ahown in green} and Von Wil
Ilebrand factor VIl bhown o red) Nuclel were
stuned with Hoachat 33432 {shown in Blue},
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GENOMIC/PROTEOMIC SYSTEMS

Product

Lung Tissue Lysate
tung Tissue OCT Block
Lung Tissue Total RNA
Lung Tissue cDNA

Pulmonary Fibrobiast Lysate

Pulmanary Fibroblast Tatal RNA

Pulmonary Fibroblast cUNA

Product
Adrenal Gland Tissue Lysate
Adrenal Glang Tissue RNA

Adrenal Gland Tissue cDNA

Adrerial Giand Tissue OCT Block

Thymus Tissue Lysate
Thymus Tissue Total RNA

Thymuos Tissue cONA

Product
Neural Cell Total RNA
MNeural Cell cONA

Neural Celi Lysate

Product

SKin Fibroblast Lysate

skin Fibroblast Total RNA
Skin Fibroblast cONA

Skin Tissuse Lysate
Epidermis Tissue Totsl RNA
Epidermis Tissue cONA
Epidermis Tissue Lysate
Dermis Tissue Total RNA
Dermis Tissue cONA

Cermis Tissue Lysate

Quantity
100 pg/wvial
1 block
10 ug/viai
20 rxns/viat
100 pg/vial
1D pg/vial

20 rxns/vial

Quantity
100 ug/vial
10 ug/tvial
20 ransfvial
1 block
100 pg/vial
10 pg/fvia!

20 rens/vial

Quantity

1 pg/vial
10 pg/vial
100 pg/via!

Quantity
100 pg/viai
10 pg/vial
20 rxnsfvisl
100 pg/vial
1 ug/vial
20 rxns/vial
100 ug/vial
1 ug/vial
20 mntfvial

100 pg/vial

Catalog Number
PPOOS-L
PROGE-FS
PPOOS-R
PRO06-CO
PPOO2:L
PPOO2-R
PPO02-CD

Catalog Number
PEOOL-L
PEOO1-R

PEOOL-CD
PECO1-FS
PEDOB-L
PEDO3-R

PE0O3-CD

Catalog Numbaer
ANDOS-H
ANOOS-CD
ANOOS-L

Catalog Number
AIDD1-L
AlOD2-R

AI001-CD
AIDO4-L
AlOOS-R

AI005-CD
AID05-L
AlCDS-R

AI00E-CD
AI006-L

Price
$130
Inquire
$40
170
$1500
5200
$150

Price

$140
$170

Inguire

$40
$170

Price
5525
$1000
$800

Price
$200
$300
$300
$250
inquire
inguire
Inquire
inguire
inquire

inquire

“Eprhalium” refers 1o the tissue covering and inng the nnes and
auter surfaces of the body, hollow organs and glands, Epthelial cells
can be arranged in a single {simple spithelium} or muitiple layars
(stratified epithehiurm). Based on their shape, epitheliat cells can give
rise to cuboidal, and varieties, hal tissue
has multiphe functions: it protects other thisues fram varous insults,
bust also participates in seceetion, absorption, excretion and diffusion
b nacessary for b

of diverse

Researchers studying callular function, transpodt, ditterentiation,
transformation, texicity, systems biology and cancer would greatly
benefit from [V Riologics human epithehal ceils, which are isolated
from the esophagus and kidneys.

The esophagus is lined with opitheiial celly, forming stratified
squamous epithelium. We supply human etophageal epthehal ceits
(EEC {PDO16 F) that oxbibit a ch P

{Fig 1A} when grown on precoated plates. If kept in culture for
longer penads of time, they spontaneousty differentiate into

Fig 1 Pamary culture
of normal EECs {4)
Formabon of £80s
coinnhy 72 hourd post
saeding (spread out o3
cobblestone shaped
cetiy]. {(B) Primary
culture ef narmal
human EECs atvar

S doys of culture
Hofwe remarkable
change in morghology
charsctenzed

by elongadon of
cytoplesm and
stratfication

Fig 3. E2Ca papress wpithe.
liim specibs marker OK-14,
(A} C-14 expression m
narmat human EECy visuel
ed {30X megarhcation) by
immunottusrescent staining
aher 14 days of 0 witre
tulture, CK 14 annbody are
labeled groan, nuchei are
Wanved with DARE (bkue)(B)
(K14 and GAPDH RT-PCA
pertormed en mRNA derived
from nermai human Epithe-
(il £ sophagus Calis (EEC),
Hurnan Umbilical vein
Endothelial Cells (HUVEC),
and human whole skin Bisue
LDNA PWSC)

steatified, miongated cels (Fig 18)' The same phenomenon can be ‘
achieved by addition of Ca+ to the medwm. OV Biclogics nosmal
human EECs could be parsaged several times from ds intial seeding
Aher a few passages, the i doublings were d 1o be |
7.8(Fig. 2). DV Biologics esophageal epthetial ceils stain positive for

optokeratin 14 (CK-14), an intermediate flament protein known as &

marker o1 squarmous epithelium (Fig. 3), This prodkct is an excellent

tool for studying lum, fts transtormation, as well
a3 tiswe pnginenring
DV Biologics kidney ephelal cels (PUGOZ-F) represert » mixed 21

population of spithelial cells isolated from the entire kidney. The
celts express cytokaating {18 A) and provede a superb system fot
tesearch invalving hypertension, diabetes, oncology, renal fibross,
autgimmune disease, drug g/ e and it

3 Sato Noend Haem, ) 12002) The Anatemical Record 267, 80-59
2 Lameh LM s at (20011 Pharthacol xp Ther 228 243251

Esophageal Epithelial Cells

Papaistion Doubdngs
> =

Lays in sublure

Fig 2: Graph of esnmated population doublings tor EECs. The totsd
populatian doublings wete 78

Fig 4, Charactérizantion
af NV fiologus kidney
epithelial eells (A) Kid
ney epithelial eolony
forming 16 hosurs after
plating. (B} Ceils wese
fxed and processed fos
wnmunofluorescence
uning £K-14 sntibody
{green), Nuciei are
staned with DAPI (biue)
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LiFEbank ™ GP - Postnatal

Praduct Quantity Catalag Number  Price Bone Marrow Cell {Uncultured) Total RNA 10 ug/vial AHOO1-R $250

Skeletal Musele Cell {Lincultured) Lysate 100 ug/vial AMOOI-L $130 Bone Marrow Cell {Uncultured) cDNA 20 rensfvial AHDO1-CO $250
Skeietal Muscle Cell {Uncultured) Total RNA 10 pg/vial AMOQO1-R $40 Bone Marrow Stiomal Celf Lysate 100 pg/vial AHO0S-L $500
Skeletal Muscle Cell {Uncultured) cDNA 20 rxnsfvial AMO01-TD $170 Bane Marrow Stromal Cell Total ANA 10 pg/vial AMDOS-R $700
Skeletal Mustle Progenitor Cell Lyaste 100 pgfvial AMO0Z-L $600 Bone Marrow Stromal Celf cONA 20 rans/vim AMDO5-CD $550
Skelketal Muscle Progenstar Cell Total RNA 10 pgfviat AMO0O2-R $750 D34+ Umbifica! Cord Blood Cell Lysate (posied) 100 ug/vial AMO12-L 5400
Skelstal Muscle Progenitor Cell cDNA 20 rxns/vial AMO0C2-CD $600 D34+ Umnbiical Cordl Blood Call Total RNA {pooted) 1 pg/viel AMO1Z-R 5400
Skeletal Muscle Cell Lysate 100 pg/viat AMO03-L $200 D34+ Umbikical Cord Blood Call cONA (pocled} 20 rxnstvial AHO12-CD $600
Skeletal Muscle Cell Total RNA 10 pg/viat AMO03-R $400 CD34- Umbilkat Cord Blood Cell Lysate {pooled) 100 pg/vial AHO17-L $150
Skelutal Muscle Cell cONA 20 rxns/vial AMO03-CO 5400 €034 Urnbiical Cond Biaad Call Total RNA [posled) 1 ug/fvial AHOL7-R 5150
Osteablast Lysate 100 pg/vial AMODRS-A $300 (D34- Umbilical Cord Blood Cell cONA {poaled) 20 rxns/vial AHOLZCD 5150
Osteopiast Tatal RNA 10 pg/visi AMOOS-R $350
QOsteoplast cDNA 20 rxnsfvial AMOOS-CD $300
Product Quantity Catalog Numbes  Price
Bore Lysate 100 ug/viai AMOO?-L $150
Male Gonadal Stromal Cell Lysate 100 pg/vial AROOS-L 5300
Bone Total ANA 1 pg/vial AMOO7-R 4260
Male Gonadal Stromal Cell Total RNA 10 ug/via) ARCDS-R $300
Bone cONA 20 rxns/vial AMOQ7-CD $220
Male Gonadal Stromai Cell cONA 20 runs/vial ARDOS-CD $200
Cartilsge Tissue Lysate 100 pg/viat AMODGI L $300
Endometrial Menstrual Cell Lysate 100 pg/vial AROO7-L 4300
Carnlage Tissue Totai RNA 1 ug/viai AMO09-R $500
Endometrial Menstrual Call Totat RNA 10 pg/vial ARDO7-R $400
Cartitage Tissue cONA 20 rxns/vial AMOD09-CD $500
- Endometrial Menstrual Cell cONA 20 rens/vial ARGO?-CO $400
Synovial Tissue FFPE Bloek 1 block AMO10-PS Inguire
Synovial Tissue OCY Block 1 block AMO10-F§ inquire
Synovial Tissue Lysate 100 ug/vial AMO10-L £500 Product Quantity Catalog Number  Price
Synoviel Tissue Tots! RNA 1 ug/vial AMO10-R $500 Heart Cell (Uncuitured) Lysate 100 pg/vial ACOQ1-L $130
T i
Synovist Tissue <ONA 20 rena/vial AMO10CD 5500 Heart Cell (Uncultured) Total ANA 10 ug/vial ACODL-R $a0
& Fluid B
i Rk A AMBLIFL  Ingure Heort Cell {Uncultured) cDNA 20 txns/vial ACODLCD  $170
Cardibmyocyte Lysate 100 pg/vial ACOOB-L $700
Product Quantity Catalog Number  Price Cardiomyocyte Total RNA 10 pg/vial ACOC8-R $780
Human Umbilical Vein £ ndothelal Cail Lysate 100 pg/vial ACCOS-L $200 Cardiomyocyte cONA 20 rxns/vial ACDOB-CD $100
Human Umbilical Vein Endothelial Cell Total RNA 10 pgivial ACOO5-R $300 Cardiac Stromal Cell Lysate 100 pg/vial ACO0%-L $550
Human Umbilicst Vein Endothelial Coll cDNA 20 rana/vial ACOOS-CD $300 Cardiac Stromal Celf Total RNA 10 ug/vial ACOCR-R 5600
Wharton's Jelly Stem Ceil Lysate 100 ug/vial ACDOS-L $500 Cardiag Stromal Cell cDNA 20 rxns/vial ACOU9-CO 5550
Wharters lefly Stem Cell Tatal RNA 10 pg/vist ACO08-R $600 Cardiac Progenitor Cell Lysate 100 pg/vial ACO15-L $600
Wharton's Jelly Stem Cell cDNA 20 rxns/viat ACOCE-CD §500 Cardiac Progenitor Cell Total RNA 10 pg/vial ACRISR $750
Umbilical Cord Tissue Lysate 100 pg/vial ACO07-L $130 Cardiac Progentior Cell cONA 20 rxnsfvial ACO15-CD 5600
Umbilical Cord Tissue Total RNA 10 pg/vial ACQO7-R 540 Aight Atrium Tissue Lysate 100 pg/vial ACO20-L 5130

Limbilical Cord Tissue cDNA 20 rxnsfvial ACO07-CD $170 Right Atrium Tissue Total RNA 1 ughvisl ACD20-R 340
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Pradust

Right Atrium Tissue cBNA
Peticardium Tissue Lysale
Peticardium Tissue Total RNA
Percardium Tissue cDNA
Aorte Valve Tissue Lysate
Aorne Valye Tissue Total RNA
Aortic Valve Tissue cONA
Heart Auricle Tissue Lysate
Heart Auricle Tissue Total RNA
Heart Auricle Tissue cONA
Valvuiar Interstitial Cell Lysate
Valvuiar interstinai Cell Total RNA
Vatvular intersatial Cell cONA
Mitral Valve Lysate

Mitral Valve Total RNA

Mitral Valve cDNA

Product

Adenoid Tissue Lysate
Tonsil Tissue Lysate
Tonsil Tissue Total RNA

Tonsi Tissue tDNA

Product

Adipose Tissue Lysate

Adipose Tissue Total RNA

Adipose Tissue cNA

Adipose Stroma! Cell Lysate

Adipase Stromal Celt Total RNA

Adipase Stromal Cell cDNA

Adipoxe Vaseular Sromal Fraction (Unsultured) Lysate
Adipose Vaseular Stromal Fraction {Uncultured) Total RNA
Adipose Vascular Stromal Fraction (Uneuitured) cONA

Quantity
20 r3ns/vial
100 pg/wial

1 ug/vial
20 rxns/wial
100 pg/visl

1 ug/vial
20 rxns/vial
100 ug/vial

1 pg/vinl
20 rxns/vial
100 ug/viai

10 ug/vial
20 ransfvisl
100 jig/vial
10 ug/vial
20 rans/vial

Quantity
100 pg/vial
100 pg/vial

1 ug/vial

20 rxns/vial

Quantity
100 pg/vial
1 ug/vinl
20 exns/vial
100 ug/vial
10 ug/vial
20 rxns/viat
100 ug/vial
10 pg/vial
20 rans/vial

Catalog Number
ACD20-CD
ACO21-L
ACO21-R
ACO21-CD
ACD224
ACO22-R
ACB22-CD
ACOR3-L
ACOZ3-R
AC023-CD
ACD24:1
ACD24-R
ACQ24-CD
ACO26-L
ACO26-R
ACO26CD

Catalog Numbar
ALDOT-L
ALOO2-L
ALOD2-R

ALDOZ-CO

Catalog Number
AAQD3-L
AADD3-R
AADO3.CD
AADO2-L
AADO2-R

AAGD2-CD
AAQOL-L
AADOL-R

AADO1-CD

Price
$170
$145

$40
$170
5300
$300
$300
$300
$300
$300
$700
$750
$750
$300
$160
$160

Price
$300
$130
$40

81720

Price
$100
$130
s17¢
$325
$300
$300
$250
5225
8225

Nutrient Absorption,

Hormonal Influence, Molecular Regulation and Beyond.

n where faod 15 the norm,

AN appears Inceeasingly 1o be involved in many aspects
influencing the maintenance of goad health of buman

. The subject of ddies diverse
dissiplines of health sciences, ranging from behavioral analyses
of the masses, to the study of individual preferences of foad

1aste 33 g by h fluct during
development, to the cefiular process of nutrient adsorption
the Int {9 the molecul gulanan of genes invalved in

the perception and intergretation of good tasting fuod,

Coldwell et al ' showed a correlation between growing banes
in w and their high sugar preference, which opened a new
venue of research in the vancus hormones that may be the
cause of the results of bone growth and their relationships
with adolescent metabolism, DY Biologiss oMers many sought
after cellular and ! ducts that are n bone
deyeinpment research, Other currant areas of research focus
on the influence of in utero environment on taste preferences
of human infants and subseguent adults’, which raveals stiil
another less well explored area of resaarch on how flavor
molecules are absorbed thraugh the intestine of she mother
and pi ted ta the loping fetus DV

gics 18

Figure 1. Expression of chandiogentc markers in &
hurnan pre.natel carilage, bone thiue snd srmal
intestine epitheia) cells (HPIEC), (A) cCONA 1

to offer the highest quality genomic and
proteamic tiotogical products. They conast of human derived
1012l RMA, eDNA and protein lysates, spanming various
developmental stages.

All products ate vahdated under strit quality assurance and
zontro! pararmeters, providing customers with raliable, auality
praducts for repruducible resuits with mammum impact
Unless spectfind, 2ach product is roin a single source and
non-poaied  Figure L shows how thondrogenit markers are
expressed specifically in bone and cartilage products
{PMOO7-R, and PMO12.R, respectively), and how theis relative
Iavels can be estimated by real-tirne PCR, Figure 2 is another
example of the tasue specific exprassion of neural markers in
brain-denved products, neurosphetes {PN003) and whole
bratn tissue (ANDE1, PNODY)

1. Beauenamp GK, Mennela 1A (2011). Flavor percephion s human
infants: and by Digesnon 83
{Suppl 1)i1-6

2 Coldwell SE, Crwald TK, and Reed DR (2009) A marker of growth
diffars Between adolescenty with high v, low sugar prefecence
Physiol Behav. 96574580

from cartilage RNA (PMO12.R), bone RNA (PMODZ-R)
and HPIEC ANA (PUOLS-R} by reverse trasscnption, snd
amplitied by PUR using primners specite for Agpiecan
IAGG), Link, Collagen type X [COLX), MMP.13 and
GAPDH. {B) Real Time PCR was pettoremed using
cartilage Dissue cDNA, using specific primers for COLL,
and AGG; GAPDH was used as internat contral.

Figure 2. Expression of neural markers in humisn teain
fiasue (4] cONA is synthiasized fom azult eain thsue
RNA (ANOOY-B) by reverse tranmripton, and smalified by

PCR usng primes paica speciic for MAR-2, ghal fibrilary

— i proten (GFAP) and GAPDH. (B} Western biok was &
performed wsing iysates of whole bram (PNOD1 A} and

e whole it (POOOL-L), (C} <DNA 5 synthesued hom tetal

~NA of p

Leariane
£
»

e . @ SOX2, Nestn and GAPOM

Marscn a1 whoke preietat brain by everse transcripiian with
Ghgo- (1), and amplified Lsing Primer peirs speutc ko

NThoetls
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DV Biologics 15 dedicated 1o offer customers the highest Al products are validsted under strict quality assutancs

quality ¢ and prot: biologwal and contiol parameters, providing Customets with
Thuy consist of human detived total KNA, cDNA snd rehiable, quahty products tor rearoducidle results with
Prostein lysates, sp YRFIONS P | stages. itnpact, Unless specified, pach product is

Our newest additions saclude genomi und proteomi, 119 3 HNEIE wurel and non-paaled. Ay an example,
produnts fram a plothara of hatd-1o-obtain adult human Fig 1, illustrates the guality cgntenl that all of our total

26

nssues and cally sch 25 whole hone, stomach tisue, NA products are subjected 1o, ensuring a high degree
anitic valee, utarine awoine, dermis and spidermis of purity and Intactness. DV Biologics RNA can be used
feaim normal and diseased statrs. DV Biologics offers an In downstream agplications such a3 RT-PCR, real-time
ever gtowmg number of tools amenahte to your R1.PCR, #) display, cONA 3
research whother you ate studying genetic disorders, dot, and slot blot analyses, primer extension, poly A+
cardiovisculal diseases, buns homeostass, adult stem KNA suluction, RNase/S1 nd and

cells, or cancer, just to name a few, microatrays.

GENOMIC/PROTEOMIC SYSTEMS
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o Figure 1: Guatity contral parameters Jor DV Biologics tetal RNA_ (4] The purty of RNA 1 determined by

o Apecinphotometry te ablain the A260/A280 ratio, which must range from 1.8-2,1 The axample shown is the apacteat
.ﬁ analysis of Hurnan forad Totel RNA [ALOD2-R) {B) Total RNA s anatyred by agarose gl edectinphoresis. RNA integnty is
frel detesmined visually by analvting 185 and 285 ribosamal Bands, a5 shown by a representative gel of DV Biologes human
: total RNAs {1 pg/lane) {C) RNA tunctionality is assayed by RT.PCR using primer lor housekesping gene GAPDH. This

assdy also confirms that the RINA is DNAfree, The example shown is the analysis of Uterine Myoma Total RNA (ARDOS:
R-UM, used far the synthesn of AR009-CD-UM The 5antrol cDNA is derived trom NT2 cells RNA,




DISEASE-SPECIFIC SYSTEMS

DV Biologics DISEASE LIST

y T E/CELLS
Amvyetrophic Lateral Sclerosis (ALS)
Agute Lymphobtastic Leukernia (ALL)
Acute Myeloid Lavkemia {AML)
Aplastic Anermia (AA}

Astrocytome (AC)
Atriavenous Malformation (AVM)
Autsimmune Hemalytic Anemia (AHA}

Chronic Myeloid Leukemia, Philadeiphia Pasitive {CMLs)

Chranic Myeloid | Philsdeiphia Negative {CML-)
Diabetes Type 2 {BT2)

Diabetes Type 1 {DT1}

Dilated Cardiormyopathy (DCM)

Duchenne Muscular Dystrophy [DMD)

Essuntial Thrombocytosis {ET)

Glioblastoma {GM)

Guillain-Barre Syndrome (GES)

Huntingtan's Disease (WD)

Idipathic Thrombocytopenia (ITP)

{ agg-Calve-Perthes Syndrume (LCP)

page

Leukopenia Anemia (LP)
Lymphoprolifarative Syndrome {LP5)
Mueapslysaccharidosts (MPS)
Muitiple Myeloma (MM}
Muscutar Dystrophy (MD)
Myeiodysplastic Syndrame {MDS$)
Neurofibromatasis {NF}
Non-Hadgkin's tymphoma (NHL)
Qsteaarthritis {OA)

Pancytopenia (PCP)

Parkinson's Disease (PD}
Plasmacytoma (PC}

Poiycythemia {PCT}

Paoriasis (PS)

Rheumatoid Arthritis (RA)
Robertsonian Translacation {RT1)

Sevare ron Deficiency Anamia (SIA]

Iy

y Lupus Eryth {SLE)
Thrombocytopenia (TP}
Transverse Myelitls (TM)

Utering Myoma (UM)

rguire about sther svailable disease t
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2 1 IFEbank NEURDDEGENERATIVE DISORDERS LIFEbank DGSEQSE-SDBC!M Systems
Lo n Product Quantity Catalog Number  frice DV Biniogics now offers 2 unigue set of primary cslis from (AMAGO1.5-OMD) facilitates the study of this dissase, With the
: ‘ E AMYOTROFHIT LATERAL SCLERDSIS (ALS) various dueased states, ranging from polygenic diseases such a3 recont ninduted stem eell (RSCY
w Bone Marrow Manonuclear Cells 25 % 10%cells/vial  AMOD2-F-ALS-2.5  $100 diabates type 2, to rare genetic disorders, such as ol ing technology,” OV Biologics offers these calls as 2
£hi sek. Our LIF k™ DI SSPECH TEM tand
c b,; D S 10 10° sells/vial  AMOOZ-F-ALS10  $300 : :m:y Qur 11 I(‘l::n (:stAS.E f lCl FIC SYSTEMS Includes novel tool for understanding ;;nﬂ: ’:;mu» 1eansmission, .
only varous cell types {dermal { d i system is the
‘>,; Bone Marrow Monoriuclear Cells 25 % 107calls/vial  AHO0Z.F-ALS-25  $600 célis, bone marraw stromal cells, skelotal muscle cells, dental first commmum availabie tool that allows such a sophisticated
Q Bone Marrow Stromai Calls 5 x 10 zelis/vial AHOOS-F-ALS $1000 pulp eells, gonadal stromal cells) but most importantly, cells study of muscular dystrophy Furthermore, we offer patients’
0= Bone Marrow Stromal Cell Lysate 100 g /vial AHOOS-L-ALS  $500 ro A saime pecigraa, For pusmple, O BIKGHE Dach 1oum ai various toioges which 31
—— Bone Mar s 3 Cell Tote! RNA - muscidar dystrophy (DMD) set consists of cells derived from will definitely facilitate toxicology teating, disease maodeling,
n ) ne Marrow Stromal otal 10 pgévial AHOOS-R-ALS $800 affected and unafiected tamily members (Fig 1). This unparal. drug ing and iPSC technology. Try DV Rinlogics d d
l&-‘ Bone Marrow Stramal Cell cDNA 20 rangfvial AHOOS-CD-ALS  $600 leled celiylar pedigree 1salated trom skin, muscle and bone fibrobtasts and/or muscle catls for your next 1PS expenments
| l ' v Skin Fibroblasts 5 x 10” celis/vial ALDOT-F-ALS $800 marow is an effechve tool for understanding the stivlogy and We are confident they will helip!
]
w Skin Fibroblast Lysate 100 ug/vial ALODI-L-ALS $500 nature of this devastating disease. The existence of DMO patient
v . fibtoblasts (AIQ01-F-OMD) (F1g. 2.4} and muscis cells “Yamanaka, $. (2009), Cett 137, 1317
| l < Skin Fibroblast Total RNA 10 pg/vial ALOD1-R-ALS $600
% Skin Fibroblast cONA 20 rans/vial ALOOL-CO-ALS  $600 ~
e, -~ P
I FRANSY LRSE MYELITES (1M1 \ OV Busgus Guensnne Muncular DyWrophy pedigres cell 3 e
o ‘ KK XY | AN M-
» iy A wout ol .
Skin Fibroblasts 5 x 10" celis/vial ALOOI-F-TM  $800 resaich nueds. Cur DIMD peckgiae givet vou shaltal muscle Lol PN et
& anl1hin Woroblass cel S tathar, mother, and 300 Yoi s roas § N g,
Skin Fibroblast Lysate 100 pg fvial ALOOL-L-TM $800 :::::::: :::summu 280,000 seds in each one for 9y / - i-. ” ‘,
-
Skin Fibroblast Total RNA 10 pg/vial ALOOL-R-TM 3800 OROERING INTORMATION. % /?" . \ A
0
5kin Fibroblast cONA 20 rxns/vial ALODL-CD-TM 5700 DD Cakt Package [T 13000 V{ b il )\ ‘Q '3
ANTROCYTOMA (AC) b ot S et b 00 paent :m:n . ‘T.m'm - ;w
. om A museuler 1 e
Skin Fibroblasts 5 x 10° cells/vial ALODL-E-AC $700 k $kin foroblasts acisten rom OMU mae perest pa
_ * Shatetal muscle calis wolated fom DM patent
Skin Fibrobiast Lysate 100 pg/vial ALOQL-L-AL $700 = Sealalal macie cats. wolated frovm OMO make parent
* sl QMO fen arvrd
Skin Fibroblast Total RNA 10 ug/vial ALOOL-R-AC  $700 XY
OV Biotogios genaucs package Lunsists of fotat RM& (10 ug
Skin Fibroblast eDNA 20 rxnsivial ALOCL-ED-AC $600 AACH) 41 protein Waste (305 g edch trom petienes and
Darems’ shin Bacobiasty and sheletal mcin ool
OLIOB ASTOMa (G DROEMNG INFORMATION!
$kin Fibroblasts Sx10cells/vial  ALOOL-FGM  §700 DM Genamic ein Awolompce 81500
ibroblaats Package
Skin Fibroblast Lysate 1 | Al o Fig 3. 1CC aaining of dermal fibrobilasty from o
in Fi s 00 pg/via LO01-L-GM 5700 DV Botogies sflen » urvaue cell '_"'m‘:“ mnw —— musculae dystrophy patient double labsted with
Skin Fibrobiast Tatat RNA 10 pg/vial ALOOL-RGM  $700 e e am | Tots A sclared from DD male paraet diected agaunt huonan
vttty Ducheane * Tote) Rva isolated (ram DMO female parent {graen) and Sbronectin (ree). Nuctes ara stained
Skin Fibroblast cONA 20 rans/vinl AIDO1-CO-GM 5600 uscular dyatrap, Acaable ace | | S Imate actated fram DME panen with DAPS (blue).
deernal Abcbiasts (AKDLF LMD * Coll ysata nokated tram CRO male pamnt
ot e ] v Coltivhatn sotases from DD temale paent
DMD). bane marrow onanucie st "
€l (AHOO2.5. MDY, 4ndl bone DAD Gamanue Hhairtsl AMOOL OMD-aP  § 2000 i
mertow stromal cals (AHOOS - Muschs Cabls Packags ‘
DI4D) trom & musculsr dytrophy The et ncludes
anerk Darmal brotiass and « Tetat ANA #olated fram DM patien
sholetal muscle selis iromm doth * Total RMA isolated fram DMD male parent
paTBits can be ako purchesed * Tete! ANA aolatsd fram DMD feavile pacent
fram D Bicdogics, prowiding an ‘::;:::mmuz:mgmmm e
*ecepnonal advantage in studying - e ol rom male parent 5
muscular » Coll lysate il o L LS Biast growth curve
Bt Aty RSB0 A o oo that DV Biologics Hbroblasts are expandable
Fig 1. Primaty coll caliecnion feom a family aftecten with Duchenn museutar tystrophy. o grester than 23



DISEASE-SPECIFIC SYSTEMS

I | |FEbank

~ NEURODEGENERATIVE DISORDERS, continued
Product Quantity

GHORIAMIOMA (GI]

Gliohiastoma Multiforme Cells {Uncultured) 5 10° celisfvisl
Glioblastema Multiferme Cell {(Uncultured) Lysate 100 pg/vial

o Mult Cuil {Unculturad) Total RNA 10 ugfvial
Glioblastoma Mulnforme Cell {Uncuitured) cONA 20 rxns/viat
Gliobl Muinif; Celi {4 ltured) FFRE Block 1 block
NEURGTIEROMATONS (N1

Skin Fibroblasts 5 x 10" celis/vial
Skin Fibroblagst Lysate 100 pg/tvial
Skin Fibrobiast Total RNA 10 pg/wiai
Skin Fibrablast cDNA 20 rxnsfvial

PARKINSON'S DISEASE (PD)

Skin Fibroblasts 5.0 x 10" celis/vial

Skin Fikrablast Lysate 100 pg/vial
Skin Fibroblast Total RNA 10 pgfvinl
Skin Fibroblast cDNA 20 rxnsfvial

MUNTINGTON'S IMSEASE (D

Skit Frirablasts 5.0 x 10° celts/vial

5kin Fibroblast Lysete 100 ug/vial
Skin Fibrublast Totai RNA 10 ug/vial
Skin Fibroblast cONA 20 rens/vial
LiFEbank' ™ ~ MUSCULAR DISCROERS

Product Quantity

DULHENNE MUSTULAR DYSTHORHY (DM

fkin Fibroplasts 5 x 10" cells/vial

Skin Fibroblast Lysate 100 ug/vial
Skin Fibroblast Total RNA 10 pg/vial
Skir Fibroplast cDNA 20 rxns/vial

Catalog Number

ANC1O-F-GM

ANO10-L-GM

AND10-R-GM
ANO1D-CD-GM
ANO10-PS-GM

AIQGT-F-NF

Al0O1-L-NF

AIGC1-R-NF
AIDO1-CO-NF

AI0OY-F-PD

AlO01-1-PD

AJODL-R-PD
A001-CD-PD

AIODL-F-HD

AIDQ1-L-HD

Al001-R-HD
A001-CO-HD

Catalog Number

AIDO1-F-DMD
AID01-L-OMD
A001-R-DMD
AI002-C0-OMD

Price

$500
$500
4500

$800
$700
$800
$700

$800
$500
5600
5600

$900
6550
$650
$650

S400
$600
$600

Human Autoimmune Disease Systems

£V Bislogics is now offering tells and cell based products from ehnically diagnosed
autoimmune disease patients for your ressarch needs, AUGIMMUNE diswases anise
when folerance 10 self antigens are lost. The resulting damage is an inimune response
that destrays normal body tissue Autoimmune diseases are devastaling and
debifitaring disorders afflicting greater than 23 mitlion people with an estimated 100
biflion in medical sxpenses in the tnited States alone’, 1t has been hypathesized that
there is a ciose Renetic relafionship AMong many autaimmune diseases’ (Fig 1),

DV Biologics ofers cell pedigrees of patients with varous autoimmune dissases that
may have s genetic link {Fig 1). We offer celis, cell peliets, and genomic/proteamic
products of relsted patieats with autoimmune disesses (Fig 2-4). In additon, DY
Biologics carries cells and related products from various diseares such a3
diabetes type |, Guillain-Barre and § hether your research
iavolves disease modeling, drug screeming of the new state of the art inducible
pluripotent stom cell (iPSC) raprogramming technology, we are confident that our
matensive autaimmune disgase cell systems will facHRate your research needs

1 Amenizen Aviim
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Flgure 2: Autoimmuna disease coll and genomu pedigree packages.

OV Biclogcr offers 2 unique 7wl paNet 210NE wilk ¢orrALPONMINg EENOMK/proteamic produrty
trom a family sfficted wih different sulosmmune diseases. Avallatie arg dermai hbroblasty
fram an arthiith patient (AR} (AIGO1-F-AR), systeimic lupus erythesnatosus (SLE) (A001.#-5L1),
paorissis [P3) (AKOOY F.P3), and rheamstord actheitis (RA} (AO01.F-HA). Vi can alko provide vou
with the cerreaponding total RNA and/or cDNA, acteleranng vous autoimmune reseasch needy
Purchase our Jutpimmine packages i order 10 save 25%

® o
Figuoe ). Disease snndarty netwark Genetic
Hinks for autoimmune diseases and diabetes
type Nl represantsd by nodes of color.

Single nucleohde polymorphism sfudies
reveal shared susceptibiity genes which
eash autowimune doease hey in common
(Figure from Basanoini §. [2004) The geneticx
of autoimmune diseases a netwarked
perspective Cutr Dpm knmunol 21(6).596-605,
RA rheumatond arthrins, SLE-Fystemic iupus
srythematosus, MS-multple acterasis, CeD-
celiac deeass <O Crobn's dnesss; TZ0-type 2
dlabetes TAD-type 3 dubeles, Ps-psonasis,

Fig3 y steining of

from an autewnmune disesse pabent double
iatieted with anhbodies directed aganst human
fibratiast (green) snd hivonecthin (red) Nusie ore
steined with DAP; (biue)

.
Fig 4. Fioreblast growth curve demensirates that
BV Biologics hibroblaits nolated from 2 patient with
arthuts a1# vanly #xRandabMe te gieater than 20
populanan doublings
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e W LFEbank™ — MUSCULAR DISORDERS, continued FEbank'™ — JOINT DISORDERS
x S Produc Quantity Catalog Number  Price Praduct Quantity Catalog Number  Price
E JCHENNE MUSCULAR DYSTROPHY (DMU) OSFEOARTURITI (0A)
c g_', Skeietal Muscle Progenitor Cells 5x10'cells/vial  AMOO2-F-DMD  $1500 Synovial Tissue FRPE Block 4 block AMOIG-PS0A  Inqure
VY  Skeletal Muscle Progentor Cell Lysate 100 ug/vial AMOO2-L-DMD 51000 Synovial Tissue OCT Black 1 block AMOL0-F5-0A  Inquire
D (W) Skeletal Muscle Pragenitor CellsTotal RNA 10 ug/vial AMOO2-R-DMD 51200 Synovial Fluid 1mi AMOL1-FL.OA  Inquire
34 § Skeletal Muscle Progenitor Celi cONA 20 rxns/vial AMO02-CD-DMD 51000 LIFEbank™ ~ AUTOIMMUNE DISORDERS
D g Skeletal Muscle Cells 5 x 10° cells/vint AMOO3-F-DMD 51100 Product Quantity Catalog Number  Price
% Skeletal Muscle Cell Lysate 100 pg/viat AMO03-L-OMD  $S00 DIABETES 1YPF § (011)
w ul.l Skeletal Muscle Ceti Total RNA 10 ug/vial AMO03-R-DMD 3300 $kin Fibroblasts 5% 10" cells/vial MOO1-F-DTL $700
) Skeletal Muscle Cell cONA 20 txns/vial AMOR3-CD-OMU 5800 Skin Fibroblast Lysate 100 wg/vial AI001.L-0T1 $500
m 5 JRNSEHINGE S SRy an) $kin Fibroblast Total RNA 10 pg/vist AIGOL-RDTL  $700
P ﬂ Bone Marrow Mononuclear Calls 2.5 x 10%celisfvial  AHOD2-F-MD-25  $100 Skin Fibroblast cONA 20 exnefviat A1001-CD-DT1 $500
€)  Bone Marrow Monanuclear Cells 10%10°celis/vial  AHOO2-F-MD-10  $300 RHEURIATOID ARTHRITIS [RA)
J Bone Marrow Manonuclear Celis 25 x 10'cellsfvial  AMDO2-F-MD-25 5800 Synavial Tissue FEPE Block 1 block AMOIG-PS-RA  Inguire
i SETMNEN  ANRaoRe: g Synovial Tissue OCT Black 1 block AMOIOFSRA  Inquire
Bone Marrow Stromai Cell Lysate 100 ug/vial AHDOS-L-MD $600 Synovial Fluld 1l AMO11-FL-RA  Inquire
Bone Martow Stromal Cell Total RNA 10 pg/viat AHOCS-R-MD $800 Dental Pulp Cells 5 x 10" celts/vial ADO1OF-RA $1000
Bone Marrow Stromal Call ¢(DNA 20 rxnsfvial AHUO05-CD-MD  $600 Dentat Pulp Celf Lysate 100 ug/vial ADOIO-LRA  $1000
LIFEDank™ ~ ENDOCRINE DISORDERS Dental Pulp Total RNA 10 pg/vial ADD1O-R-RA  $1000
Produgct Quantity Latalog Number  Price Dentsl Pulp Celt cONA 20 rxns/vial ADOL0-CD-RA  $900
DARETES TYPE 2 (DI Skin Fibroblasts S x 10" cells/vial ACL-F-RA $700
Bone Marrow Mononuclear Cells 25 % 100 cells/vial  AHOOR-F-DTZ:28  §50 Skin Fibroblast Lysate 100 pg/vial AI001-L-RA $700
Bone Marrow Mononuciear Cells 10 % 10" cells/vial  AHOO2-F-DT2-10  $270 Skin Fibiroblast Total RNA 10 pg/vial AICO1-R-RA $700
Bone Marrow Mononuchar Cells 28 x 10" cells/vial  AHOO2-F-DT2-25  $540 Skin Fibroblast cDNA 20 rans/vial AlODL-CD-RA - 5600
Bone Marrow Stromal Cells 5 x 10" celis/vial ANO0S-F-DT2 4800 SYSTEMEC LOPUS ERYTHEMATOSUS (SE)
Bone Marrow Stromal Cell Lysate 100 yg/viat AHODS.LDT2 £400 Skin Fibroblasts 5 x 10° cells/vial AIDOL-F-5LE $700
Bone Marrow Stromal Cell Total RNA 10 ug/vial AMDO5-R-DT2 $600 Skin Fiisroblast Lysate 100 pg/vial AIBO1-L-SLE $700
Bong Marrow Stromal Cell cDNA 20 rxns/vial AHOO5-CD-DT2  $450 Skin Fibroblast Total RNA 10 pg/vial AlGD1-R-SLE 4700
Skin Fibroblast cDNA 20 rxnsfvial AiCO1-CD-SLE 5600




DISEASE-SPECIFIC SYSTEMS

e |_|FEbank™

LifFEbank ™ — AUTOIMMUNE DISORDERS, continued

Product Quantiry
PYORIAGIS (PY)

Skin Fibroblasts 5w 10" celis/viat
Skin Fibroblast Lysate 100 pg/vial
Skin Fibrobiast Tutal RNA 10 pg/vial
Skin Fibrobiast cONA 20 rxns/viat
CUILATN BARRE SYNDROME (GBS)

Skin Fibroblasts 5 x 10" cells/vial
Skin Fibrablast Lysate 100 pg/vial
Skin Fibroblast Total RNA 10 pg/vial
Skin Fibroblast cONA 20 rxns/vial

LiFEbank™ ~ CARDIOVASCULAR DISORDERS
Praduct Quantity

ATRIGLENOUS MALFORMATION TAVMI

Skin Fibroblasts S x 10° celis/vial
Skin Fibroblast Lysste 100 ug/vial
Skin Fibroblast Total RNA 10 ug/vial
Skin Fibroblast cONA 20 rxnsfvial
IHLATLD CARDIOMYOPATHY (DCMY

Bone Marrow Mononucieer Cells 2.5 x 10 gells/vial
Bons Marrow Menanuclesr Celis 10 x 10°cells/vial
Bone Marrow Manonuctear Cells 25 x 10¢ callsfvial
Bone Marrow Plasma Smi

UFEBank™ - GENETIC DISORDERS
Product Quantity

ROBERTSOMIAN TRANSLOCAHION (RT1)

Ganadal Stromal Cells 5 x 10" cells
Gonadal Stromal Cell Lysate 100 ug/viai
Gongde! Stromal Cell Total RNA 10 pg/vial

Gonadal Stromal Cell cONA 20 rxas/vial

“rnay ship h muinple vahy

Catalog Number

Al00LF-PS

AIQQ1-L-PS

AIOOL-R-PS
Al001-CD-PS

AlDO1-F-GBS

Al001.-1-GBS

Al001-R-GBS
Aj001-CO-GBS

Catalog Number

AIDO1-F-AVYM

Al001-1-AVM

AIDO1-R-AVM
AIQO1-CD-AVM

AHO02-F-DTM-2 5
ANH002-F-DCM-10
AHO02-F-DCM-25
AHO11-FL-DCM

Catalog Number

AROOS-F-RTL
ARQDS L-RTL
ARCDS-R-RTL
ARODS5-CD-RTL

Price

$600
5600
$500
$500

$800
$700
5800
$700

$700
$700
$700
$600

575
$200
$375
$100

Price

$1200
$900

$1000
$1000

MUCOPOLYSACTHARMDOSIS (MPS)

Skin Finroblasts 5x10° celis
Skin Fibroblast Lysate 100 pg/vial
Skin Fibroblast Total ANA 10 ug/visl
Skin Fibroblast cDNA 20 ranzfvial

LIFEBank™ — DEGENERATIVE DiSORDERS
Product Quantity
(FGG CAIVE PERTHES SYNBROME (10P)

Skin Fibroblasts 5 x 10" cells
Skin Fibrodlast Totat RNA 10 pg/vial
Skin Fibroblast cONA 20 rensfvial
LiFEbank™ — BLOOD DISORDERS

Product Quantity
ACUTE LYIMPHOBLASTIC LEUXEMIA (ALL)

Bone Marrow Cell (Uncuitured) FFPE Block 1 block
Bone Marrow Monanuclear Cells 2.5x10" cells/vial
Bone Marrow Mononuclaar Celis 10x10° cells*
Bone Marrow Monanuclear Cells 25x10° cells*
Bone Marrow Plasma 5 mt

CHEONIC MYELOIO LEUREMIA, PHITADELRMIA « (CMis}

8one Marrow Cell (Uncuitured) FFPE Block 1 blogk
Bone Marrow Mononuclear Celis 2,5%10" celis/vial
Bone Marrow Manonuclear Cells 10x10° calis®
Bane Marrow Monanuclear Cells 25x10% calls*
Bone Marrow Plasma Smi

CMMONIL MYELOID LEUMERMIA, PHIEARLLPNIA (CML)
Bone Marrow Cell (Uncultured) FFPE Block 1 block

Bane Marrow Mononuclear Cells 2.5x10" calis/vial

Bone Marrow Mananuclear Cells 10x1C" cefis®
Bone Marrow Manonuclear Celis 25x10" cells®
Bone Marrow Plasma Smi

*may shig in aultiple vial

AI001-F-MPS

AI0D1-A-MPS

AIDOL-R-MPS
AIRO1-LD-MPS

Catalog Number

AIDD1FACP
AIDO1-R-LCP
Al001-CDALCP

Catalog Number

AHOO1-PS-ALL
AHDO2-F-ALL-2.5
AHOD2-F-ALL-10
AMO02-F-ALL-25

AMO1L-FL-ALL

AHO01-PS-CML+
AMOO2-F-CMLA2S
AHO02-F-CML+-10
AHOOZ-FCMLs-25

AHO11-FL-CML

AHO01-PS-CML.
AHOO2-F-CML-2 5
AH002-F-LML-210
AHO02-F-CML-25
AHOL1-FL-CML-

5800
3800

$790

SBOO
$700
$600

Price

quire
$200
5500
$950
$150

$250
$550
51000
$200

Inguire
§200
$500
4950
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Frample: Inages taken using Pro-Conditioned | pithe lat Celiitions Medium

’ 4

Fig 1. Characterizantion of DY Bologis xdney epithenal cefls, 1A} Xidaey epithelial colony torming 16 hours after plating. (B) Celis
wete haed and procossed for smmunofiuatescence using CR-14 antibody (Rreen) Nucle: are stained with DARI (hiue}.

Eramgie Images take using Stromat Cellutions Medium

The muscular system plays & crucial homeostatic role in
& and g body temp

Cut of the three major muscle types {skelstal, smooth
and cardiac), skeletal muscles are 1esponsible for
valuntary movement, in tight association with the
SOMAtic nervous System.

The elementary unit of skeletal mustie is the fiber.a long,
multinutieated call generated by the fusion of individual
mononuclear myoblasts, The process of muscie formation,
myagenesis, is an intricate process invohing mullipie
intraceliular signaling pathways’, charactered by the
axpression of various muscle specific markery
DV Biclogics now uffers human skeletal mustle progeanor
ceits (PMOO2-F] fram normal, heaithy tissee for your
research needs. if you are a tesearchar interested in

318, P or g, we are confident this
product will facilitate your studies

Furthermore, DV Biologics 1s introducing a unigue set of
products from ouf disease specific lings - human skeletal
muscie progenitar cells (AMO02.K-DMD)} from Buchenne
Muscuiar Dystrophy {DMD) patients (Fig. 1} This is an
unprecedented opportunity 1or researchers to study not
only this devastating diseare, but alse grae and eoli thetapy
in general. This previously unavailable very inportant tool i3
now accessible frum DV Biologics, Human skeietal muscle
myoblasts (AMUO02 £ -0MD] from DMD patients ate fully
characterized, Thay express myoblest specific markers 45
MEF 2C, Myfa, Myfs, wimentin and desmin {Fig 2] In
addition, when subjected to differentiation they expresy
myotube specttic markers (F1g.9)

1. Xumands, M1 ot al 12004) Mel Cell Bul 24(] 3) 5340 83

2. Gursung, P ot w) {1387) Mol Celt Bial H11): 410014

e .
i
“
¥ . - 5 Figure 2: OV Biologics myoblasts rom DMD patients exgress myoblast specihie markers, {A)
. i image of the stained with desmin antibody (green] and nuciest dye
- DAFI (blug). {8) Culis were processed for immunofuorescente and stained with vimentin sndbody
L * (Breen) and DAPI (biye), () RT-PCR anabyses indicate that the Colis exprets mANA for addinonal
e | myoblast makers; MEF2C, Myfd, and Myf5, in addition to desmin_ Lene 1 contains myablast RN
[ { tane 2 it ¥ water cantiol, whereas lane 3 s o skelets! muscis RNA, whith vesves 24 a gostive ontral
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Figure §: Duchenne Musculae Figure 3: Upon difterennatian, OV Bialogics myobials upregulate the expression of myosin &
Dystraphy 19 @ Xolinkgd recessve heawy chain (MYH7), skeietal muscle actin (ACTAL) and ioponin | [A) Immuncfluarescent
Fig. 214) Phase cantrast photomiragraph of DV Brologes Umisibcat Cord Cells {aC008.1) grown in Stromal Caltunions Medium Fig 2 thaease. The affected individush have smage of celis stained with troponin | antibody (graen) and DAPY [blug), (8) Myusin Naavy chain
B CeMs expant exponennally 23 iustrated by # population doublngs curve. 41 23 days in cuiture (arrow depicted), we were able to takion in the dy gene, OV ! staining. (C) RT-PCR analyses of celis soliocted al diffeient ime points after
abten greater than 20 X 1048 Cells using Stromal Celiutinns Medium. Fig 2 (C) Flow cytornetry of DV Biologics Umbilical Cord Cels Riologics DMD myoblasts [AMOO2 . the start of the differentiation. Note that ACTAL is gresent in conflent myoblasts {day 0), but its.

demonstrates they enpress markers indicatiee of the mesenchymal stem cell type when grown in Sthomal Cellutions Mediim DMO} ate genencally snalyzed as well evels are gulated as the difterent
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Cellutions

Appropoiate Call Types catn

Sk Dibrablaats [erenatal) .01 ¥
Sk $i0raBiasts postnetal) AL F
Appropriate Cell Typey Latw
Bone Marrow Stromal Cetis (preaats)) FHOUS +
Bone Maitow Suomal Lelis (postnatal) ANODSF
Bone Marrow Mononuciear Celts (pasinetall AMO2--2 5, .10 and .25
umbsiedl Coed Bloes Mononuciear Celis (postratal) ACQIA-F-25, - 10 and .25
18« wimpilieal Cord Blooa Caily tpestnatal) AROO2F 25, 304na 25
All Diseased Bone Marrow Monoaucien Coth
umbiical Cord Colly (postnatal) AMD12.1
£0 1331 Bane Marrow Cerls {postaatal] AMC0Af
€034+ Bone Marraw Cells [postnatal) ANOD3F
Kidney Ceth (postratal) AU00L F
Tongue Celia (postnatal) ADCON-F
stamach Celis (prenatal} POCOS.F
THIIAe Lver Cotls (prenaial POOO2F
Appropriate Tell Typey ns
Hwnaral Cails [prenstati PNOUY-F
Npurat Progenitor Cells {prenatal) ENOO3-F
i NCAMe Nearal Celts iprenatal] PHOCA F
AZBSs pNoural Cetly [prenatall PNOOH F
Appropriate Cell Typer Cath
Bone Martow Siramal Culis (prenatall PHODS-F
Bone Mattaw Stromal Colis (postratal) AHODY #
Umigieal Card Celis {postnatali AL006
€D 143+ Bone Marrow Coits {pronatatt PHODA-f
€34+ Bono Marrow Cells (prenatal) PHOO3F
Bone Marrow Monofiuciear Ceth (postnatal) AMOOZ £-2 5, A0 and -5

Ali Oineased Bone Marrow Mansnuclear Celis

Apprapriate Cell Types Catw
Kidrey Cells (prenatal) PUOOY-H
Kidoey §pithelul Celts (prenatal) PUDO2 ¢
Srmalt intestines Cells (prenstal] PROO?.F
(argn testhines Ceils (pranatai) PLOOR.+
Smail lnumtines Epithenal Celis {prenatal) ROU15F

Lssphagus fprihelal Ceils [prenatal) PDOLSF

Approprists Coll Types
Skeintal Muscle Colls (Unculturnd) {prenataf)
Shetrrat Muscie Progenitor Cetls (promatal}
Shototsi Muscle Progenitor Geils (pestnatal)
Skeletal Muscle Colly (prenata)

Sketetal Musele Cells (postnatall

Appropriate Celf Types
Skeietal Muscle Progrnitor Cells iprenstat)
Sheletal Myscie ¥rogeniot Caiis {postnatat)

Agpropriate Cell Yypes
Lardicmyorytes (prenastaly
Carthomyacytes ipostnataly

Appropeiste Cell Types
Cardiag Progenitor Cos prenatal)
Cardiac Progenitor Celia (postnatal)

Apprapriste Cell Types

Cardiac Celly (peanatal)

€ardiac Stromal Cells (prenatal)
Cardias Stromal Cafls (portnatati
Cordias Progemtor Cells (prenatal)
Cardiae Progeritor Cells {postnatsl)
Antric el {prenatal)

Apprapriate Coll Types
Ostagblast [prenatal)
Cutoablast (postnatal)

Appropriste Cell Types
vaivulsr intarsnnal Cetls (postnstal)

Apprapriste Call Typer
Umbdigal Vein Endotheital Cells (HUVEL) (postnatal]

FA0110
AMO02.F
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An wisential part of successful call gufture ites within the media used, Without the appropriate nutrients
ana optimized reagents, in vites ol colture could be an arduous task. OV Biologics kas produced a line of
apttmited human coll eultute mediua that facilitates yaur cell culture needs. Qur medts formutations
ansure that your trll caltute sxpenmants produce quality reproducible sesults. Most impaitantly, when
wyed 1 conpunehion with our cells, we guerantee optimal yistids which save you Hme and money.

OV Bialogies various CELLuRons meda2 (page 42) were optimized for specific call kyped. For instance, our
straresl CFLLLDONS medium has been optimued for the masimal growth of bone marrow stromal (MSCs),
umbitical cord stromat (Wharten's lelly} of the derwation of stramal ceils from mononuclear cells. When
tested aganst the leading competitor’s media, DV Biolopics Stromal CELiutions madium outperfarmed by
ptoducing guahty telis with greater visids (Figure 1). In addition, after sgveral passages in our medium,
the cells confinue 1o express typical stromal and stam cell marke s (Figure 2}

Whetho! you ate growing ftbroblasts, cardiac progenitor cells, epithelial cells, myoblasts, or stromal
celhy; our media are guaranterd to perform,

Figune 1 Stromal colis groven in OV el
Stromal Celiutions™ Medium have tlaawe
strzangl motphosogy snd sutperform thr leadhng
rampetitors media i cell yieid. At passags 3, DY
Riotogus Stromal Cells (ACO0E-F) weve seeded at
1000 eelsfem? and Rrown in gither Stroimst
Celtunens™ Medum of the leading compentos’s Figurs 2: Hlow evtometry at DV Bologics stiamal eells after severd)
MSC e, Cotls wett subeultured ssery 6.7 dayi for  BASAAREs Lrown in Stromal Cellutions'” Medium, DY frologics siromal
another 4 passages. Phatomiceograph of ceth grawn catis marntain typial MSC ehaeactecatics white mamtisined in Siromal
with OV Biotigics Strumat Celluton™ radivin sher Cetluhans™ Mraim, They are potinve for markats sch a» £O80,

A s 1 cubture (A) Growth zun of stiomal celis D44, L0732, CRI0Y, LOM0E, D186, STRO: L, and HLAABC, They are
commencing 4t pAssage 3 damonstianng population  hekative Sor markens CO34, CO45, COL7, HIA-DR, CO18, and CO133
Boutshings obtamed After cylue with Doth medias. i agamon, hey express $56A.4, 2 market indicative of Stum celis

BiaSource CUSTOM SERVICES

DV Biologics offers ustom cell characteration services to compa-
nies and research fnstitutions speclafizing in the field of mediane,
pharmaceuticaly, cell and tissue engineering, and the dwelv;,meni
of cell teplacements n!empvés. tn hddition, DV Biologics BioSource
offers custom tissué procursrant and cell derivation, Custorm ceil
line characterization services ase used to venfy species, identify cell
line, differentiatipn potanhial ang to determine genetic stabilty of
the cient’s cell fine over ime [n culture, All services can be taltored
to our dlient's specific nepds :

* Matched samples (celts and tsstie blocks)

» Pedigree systems {diseased or non-diseased samples)

« Smalt and large scalé custam tissue/cell procurement
{multiple donors available}

» Diseased !issués {clinical history known}

» Tissue/cells for discovery of new therapeutic targets

s Tissue/cells for toxicolpgy studies

» Growth and maintenance of zells o
Growth and Maxmenante of undifferentiated stem ceils.
for in vitro differentiation into various ineages :

* Analysis of gene xpression patterns during culfure
and differentiation

« Creation of genetically modified cells for functional studies
» Cell viability studies '




CUSTOM SERVICES

Bone marrow biopsies with matching bone marrow

The aifferent ceils that make up bluod are made in the
bone marrow Bane martow bopsies aie routinely
pertarened and tested in order 1o evaluate bone
mattaw tunction and pathology. These tesis rnable
physicians 1o diag several diffs h 11

| w3 and enable hers 1o study the
underbying mechamsms and pathalogy of bons marrow
relatad diseases,

DV Hislogics BIOsource™ is a tustom based tool system
which facil yuur h needs, Wi YOu are
requiring 3 specific cell, hsgue type or cell
thatacterzation, BV Biologics BIDsource™ can help by
offering the investigative tools 10 advance your
nnavalive research. for instance, tesearch in the heid
of canger 15 0n the tse with all the new promising
thetapms, Lot DV Biolsgics BIOsource ™ farmatin fixed

paraffin embedded hone marrow trephing biopsies
from acute mymiowd leukemia patients (Figure 1) along
with matching whole bone matrow cells (ANOD1-F-AML)
and/or mononuciear cells (AHDD2-FAMI) faciigate your
research We have a large repertoire of cancer samples
available

Newd narmal controf tissue 2o ran along with your
experimental? We also carry normal formahn fixed
parattin embedded bone marsow trephine biapsies
(Figure 2} and matching whole hone marrow cells
{AHOD1-F} and/ur mononuclear cells (AHD02-F)

‘Whether your research is in the field of cancer,
autoimmune, cardiovascular, of genetic disease, DV
Biologics BIOspurce™ can faciitale and expedae your
resaarch neads

Figure 1: A stwined section of 8 formalin haedt perafin ernbedded bane
marraw traphine biopsy from an atule myskoid leuhemia patient, (A) Artows
depitt heportrophic cellutar tones of 3 stained formalin fixed parafiin
embedaed bone matiow trephine baopsy. {B) Proliferation of €0 M+ celis
drpited in an IMMuBGAAed sernon. (€] Myplowd positive cells dlusitated
with {MPR) o

Figure 2: & staned saction of 3 formafin heed
paratin embedded bone marraw trephine biopsy
fram ¢ notmal donor (A, B)

BIOSOQURCE """ CELL SERVICES
DV Biclogic offers custom cell charactenzation

BIOSOURCE " GENOMIC SERVICES
Real-time PCR remains ane of the most sensitive

Aervices to companios and research tools far of pucler acwds wyed loday.
specializing in the field of medxine, The Genomics Cote ofters both custom and
pharmaceuticals, cell and tissue ing, and  pre.o assays far an assortment of

the of cell hetap ‘We offer support in aH aspects of the

Custom cell line characterntation services are used

project from asssy design to data analysis. It s our
d 1o detail from sample

10 verdy species, identity cell hne, d
potential and to determine genetic stability of the
tlient's cell line over time in culture, All services
can be talored to our chent’s specific needs.

Q¢ to statisticat analysis that sets our service apan
from the cthers,

STEM CELL IDENTIFICATION

Stem celly stz found m most Hisswes, DV Biologses can meet 5“
wour research needs and identily your calf of interest,

Stam celt populanon selated from tissue, wrpanded in cultuie
far four passages retam lypical ibroblast-kke marphatogy and
form colones # iatted by CFU assay.

Growth curve of stem cells, Ciones were picked from the
heterogenous mixture of celis to deterrine doubling nme and
proliferation capatity

STEM CELL
CHARACTERIZATION

OV Biologics offers a full rangs of services 1 fully churac:
tevize your cell naeds. All of the dats collected 1 under
caretul considetanon of your needs.

Stem colis after four passages m vitro show typical bone
mariow-derived MSCs profile of antigan exgression.
C073+/CD166+ /0090« and LD19-/ CD4S-/CDLIL/
C0-HLA-DR.

Stem cells were found 1o be positive for several marken
simila 1o thase found in puspolent stem eells

ASSAY DEVELOPMENT

DV Biokgics can develop assays Lo 1ent your cells’
bility to function under defined tested conditions.

! | We can develop assays for both quakiative and
% auantilabve anatysis,
Stem ceily after xpansion in culture retain stem

cell properdes abd polennial to difterentiate ito

and a8 shown
Dy Staining 107 lipid vacuntes, ealtivm deposits, and
proteogiycens, respectively.

Isnage kindly provided by Dr. Patel
iGanzaler et al. 2009 BBAC)
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CUSTOM SERVICES

Biosource - Synovial Tissue and Fluid

There are aver 100 different types of arthitis. An

ted 46 mmillion indwiduals in the United Statey
{US) naes asthritis and the numbaers toatinue to
Ingrease each yadr Close 1 one mitlhion individuals
ate adimitted 1o haspitaly vach yeas hecsuse of ther
Atthritist Aczording to the Center tor Disease Contral
and Prgvention, in 2003 it cost the US o staggenng
$80 8 billion dollars in medical cate expenes with
some bistugity custing 15,000 16 $20,000 » year

DY Biologics Biosource now offers synovial hissue
(AMDIE #S) and Thuds [AMO1 L H) trom both hofmal
and disease states fur yaut rescarch aceds Synovidl
tissue and fluids can enable your knowledge of
dispase mechanisms and allows you to carrelate
thinical symptoms with patholugy Most importantly,
these observations may lead 1o the discovery of new
therapeutic Sargets in arthritis disease

LY AL
iy ATy

OV Biologics carriws synovial tissue and Puwd biopsies
1rom various anthrtic states, in example, figure 1
iHustrates & synovial biopsy from the knee of a
patient diag d with chranie proliferati
while figure 2 lustrates & mild non specitic chionic
Cfarly & of nfl through
biopsies in the joint is of great importance because it
sy provide important prognostic infarmation
possibly leading to the development of preventative
therapies being developed®

Whether you are looking for patalfin o trozen
embedded synavial tissue and/ar synovial fluids from
normal of disease states such as rtheumatoid
arthritis, DV Biologics can helpl

1. Seeget 0. 04 (2007, Chranie Arthrits in adolescence
Adolesc Mead State Art ey 18(1)47-61,

2. Bresnihan 8, (2003}, Are synovial mopuies of diagnoshc value?

Arthritis Res Ther 5:271.278

Figure 1: Gross morphologicsl 1ain of & parathin
embedded swnDvial bopsy from the knes of 4 patient
wth chranic prolferative synouitis. The superhicial
laver has signs of degenerative Niasue and Nyperplesia
of wnoviocyles  Artows point to dense ateas of

il

sscompanied by n-Gmw«»

Figure 2: Gross morpholagital stown of a paraflin
embeddad synovial biopsy from the hage af a
patient with mild non specitc chronic synovits,

The superficeal leyer has signa of degeneration The
nesue HIUM? ates sy of tlid Inflammation densted
by the arrows, There are arsas of swelling with
Aravascularizanon denoted by the block atrew.

Glioblastoma Multiforme

Globlastoma multiforme (GM) is the most sommeon and
aggtessive type of tumer of the brain which involves glial
celis. R 1t reg % 52% of alt

[ i and 20% of alt iat brain tumors, GM
oty peeurs in 2-3 individuals per 100,000 people 1n furape
and North Amerka’, The halimark of GM are the presence
of small arvas of necrotic issue surraunded by enaplastic
celis and hyperplastic blood vessels which differentiates the
turnot from 4 Grade 3 astrocytoma’

DV Biotagics now offers GM printary cells [ANDID-F-GM)
and fo:rmalin fixed paraffin embedded blocks {ANOL0 P5
GM) for your research needs. Interest in the teld of GM bas

grown immensely because mast patients die within ong
year, The uae of DV Bialogics GM primary celfs and/or
tissue blacks can ensble your knowledge of disesse
mechanisms, Mast impartantly it witl aliow investigating
GM ot the maleculas, cetular, and tissue lovils. Thesy
abservations may kead 1o the disrovery of new therapeutle
tacgets,

DV Biologks (1M tissue and cells come with a patient
clinical diagnostic repart. Specific information o custorm
catiftissun procucement from GM tissue may be availatiie
depending upon your needs,

DEEP PARIETO-OCCIPITAL REGION

Macroscopic Anatysis

Oval tissue biopsy measuring 3.6x 25 x 1 5cm,
area of sectoning grayish white, central region
crearmy yeliowish and soft. Sample was processed
furthes for histological analysis.

Microscopic Analysis
Histological sections demonsteate ghal call
neoplasm, dense celular proliforation, sign
of lasia a3 evids by e

k hism, and metotic
activity. Distoction of cell polarity in selation to the
nucieus and plasm. Proliferation of endotheli
vessels, extensive ares of necross surrounded by
neuplastic cels,

Diagnostic
Glioblastomas Multiforme
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ELhics Policy and Practices
Statement on Ethical Research

DV Biologics considers strong ethical principles to be 3 necessary and integral part of scientific
research, especially when it cames to the use of donated biological materials. We anly accept
tissue that would otherwise be discarded as 2 byproduct of a medical procedure. Tissue donation
has zero effect on the donot’s medical care, Al biclogical | is obtained through inf d
consent and donor privacy 15 protesied and respected.

informed Consent
Each informed consent form 15 wriften 1o take into account the specific type of biclogicsl material
being and to the ded rasearch uses to the potential danor. All farms

are approved and reviswed shnually by our indepandent review committee [IRB), DV Biologics
and the IRB work together to pratect the rights and privacy of ail donors and to ensure that tissue

s coll n dance with fic, ethical and regulatory guidel

Protecting the Privacy of Donors

We undi d that the , storage and use of human biological material are an
wasential part of resesrch. OV Biolopies 1s dedicated to protecting the privacy of individuals that
act s donor te further these research etturts. We work intimatuly with 8 network of haspitals
and physicians ta pratect donor privaty at all times and 10 make centain that all donations are
Biven anchymously,

Statement of Quality ot
At DV Biologics, it is our musion to pursue ways to cantinuously imprave the quality of our
products and services. We comply with internal guality policy as weil as with the international
standards for Quality Manegement Systems a3 defined by the (50 9001:2008. To that end, our
Quality Management System was certified by IAPMO RET In 2012—a copy of our is
#vailable at dubialogies com,

Our work product is governed by a system of formal standard operating proced: {SOPs). S0Py
govern the entire process from processing tissue through shipment to the customer. After
mueting or ding internal reg each product Is sold with 8 complete Certificate of
Analysis that indicates test results for cell count & viability, sterility & pathogen testing,
and doner information.




