JUVENESSENCE™

Youth in Full Power

Metabolism reactivation of aging cells




ALARIA ESCULENTA

ALARIA ESCULENTA: a brown seaweed that gets its name from its
Wing-shaped Ribbeb Thallus

e Alaria can grow up to 2 meters long & few dozen centimeters large.

e It lives in in agitated but transparent waters,
where sea pressure can exceed 6T/m?.

e Itis made up of a (proteins & phycopolysaccharides),
which:
- preserves tissue integrity against compression &

- ensures cohesion & firmness of all the cell architecture
(similar role that proteic fibers & elastin play in the Skin).

e It is sourced in Europe (France & Ireland)
About

The Arctic
Winged Kelp
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SKIN AGING: A COMPLEX MECHANISM

Involvement of nucleus membrane & some «cell actors»

|- . :
*MARINE

SKIN PROTEINS SYNTHESIS ARE UNDER
THE CONTROL OF DIFFERENT

“CELL ACTORS”: THE NUCLEUS,

THE RIBOSOME & THE PROTEASOMES.

e Nucleus directs protein synthesis by synthesizing
messenger RNA (mMRNA) according to instructions provided
by the DNA.

e The mRNA is then transported to the cytoplasm via the
nuclear membranes pores.

e Once an mRNA molecule reaches the cytoplasm,
ribosomes translate the mRNA's genetic message into the
primary structure of a specific polypeptide & finally in
proteins.

e Proteasomes insure the elimination of degraded proteins in
amino acids in the aging cells.

e These could be used again as raw materials for the
synthesis of new proteins.

Concept : The nucleus constitutes one of the first targets of aging. The premature aging disease is caused by
constitutive production of Progerin, a degraded form of the nuclear architectural protein Lamin A.

Progerin protein is present at concentrations that are increasing in both Progeria disease & normal

cells as they age. This protein is also linked to physiological aging. Progerin is found in higher quantity in keratinocytes &
fibroblasts of older donors, than in young donors. “Progerin cells” exhibit extensive nuclear defects,which increase DNA

damages & genes expression damages. At the organism level, an increase of

rogerin affects dermis & epidermis tissues.
Prod #3 - 8681 GB 01 may 2021p WeSOUI’Ce by SQPPIC




MARINES

JUVENESSENCE™

Characteristics

BIOTECHNOLOGIES
BIOTECHNOLOGIES

INCI name: Caprylic/Capric Triglyceride —
Alaria esculenta extract
Use level: 1%
Solubility: Liposoluble
Form: Liquid (pale yellow to dark green liquid)
Preservatives: Free
Claims: Metabolism reactivation of aging cells
Approvals: @‘/ @ @ N!B

ECOCERT Cosmetics: raw material approved by ECOCERT GREENLIFE, in conformity with
Ecocert natural and organic cosmetic standard./ COSMOS Approved: raw material approved by
ECOCERT GREENLIFE, in conformity with Cosmos standard. / NATRUE Approved: raw material
certified according to Natrue standard. / MassBalance Certified: supplied under MassBalance
certification BVC-RSPO-1-1972708497. Contributes to the production of certified sustainable palm
oil. / HALAL Certified: BiotechMarine site & products have been audited & certified by HCS (Halal
Certification Services) ; officially recognized by MUI (Indonesia), JAKIM (Malaysia), MUIS

(Singapore), CICOT, and other respected Halal authorities around the world. *China Compliant: all INCI
names are listed on the IECIC 2021
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Introduction:

ALARIA ESCULENTA

Skin aging: a complex mechanism
JUVENESSENCE™: Characteristics

e Reduction of accelerated aging protein: Progerin @
e letabolism reactivation of aging cells @
e Regulation of photo-aging mediators @

e Anti-aging efficiency: In vivo studies @
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JUVENESSENCE™

Reduction of
Accelerated Aging Protein:
Progerin




JUVENESSENCE™
Reduction of the accelerated aging protein: PROGERIN

MARINES-
bt et

THE NUCLEUS:
One of the first targets of aging

Structural integrity of the nucleus

> This integrity plays an essential role in
the adequate functioning of the cell,
especially in:

the gene transcription
the DNA replication
the chromatin remodeling

AAAAA PROGERN
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JUVENESSENCE™

PROGERIN,

a degraded form of the nuclear
architectural protein, Lamin A, is
involved in the premature

A- Normal fibroblast nuclei

B- Progeria fibroblast nuclei
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International Journal of Cosmetic Science, 2011, 1-5

International Journal of Cosmetic Science, 2011, 1-5 doi: 10.1111/1.1468-2494.201 L.O0OK56.x

Quantitative assessment of lactate and progerin production in
normal human cutaneous cells during normal ageing: effect of an
Alaria esculenta extract

C. Verdy*, J.-E. Branka® and N. Mekideche'
“Effiscience, 178 rue de Brest, 35000 Rennes and 'Biotechmarine, Zone industriclle, BP 65, 2226( Pontrieux, France

cepted 13 March 2011

Keywords: ageing, Alaria esculenta, algae extract, ELISA. lactate, progerin, young and aged fibroblasts
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JUVENESSENCE™
Reduction of the accelerated aging protein: PROGERIN

BIOTECHNO

*MARINE

ASSESSMENT OF THE PROGERIN
PRODUCTION in keratinocytes RS

Protocol

e Human keratinocyte model, cultured in 3D, from a young
subject and a mature subject (from abdominal plasties,
performed on women aged 35 to 66 years old)

e Incubation of products (3D models were incubated 96H)

o Assessment of effects: Progerin assay (ELISA)

Progerin (pg/lug proteins)

35 years old 66 years old

Progerin is found in higher quantity in

Explanation on the mechanism of keratinocytes of older donors than those of
action in Progerin regulation
young donors (2.6 times higher)
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JUVENESSENCE™

Reduction of the accelerated aging protein:

PROGERIN

MARINES-

BIOTECHNOLOGIES

CONSEQUENCES OF
PROGERIN ACCUMULATION

At nucleus level:

* Nucleus membrane integrity loss

* Nucleus malformation

* Increase of DNA alteration

» DNA repair process alteration

» Genes transcription process alteration

At the organism level,
Progerin increase affects:

» Skin proteins

» Dermis & epidermis tissues
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WESOoUrce by SePPIC



JUVENESSENCE™
Reduction of the accelerated aging protein: PROGERIN

*MARINE

ASSESSMENT OF JUVENESSENCE™
ON THE PROGERIN PRODUCTION

> Human keratinocytes model, cultured in 3D, from ‘young’ & ‘mature’ subjects
(from abdominal plasties, on women aged from 35 to 66 years old)

> Reference product: the Insuline
(increases the enzyme activity involved in the Progerin formation).

> Incubation of products (3D models were incubated 96H):
in the absence of the product (control)
in the presence of the reference product
in the presence of JUVENESSENCE™ at different concentration rates

> Assessment of effects:
Progerin dosage (by Elisa kit) proteins dosage (Bradford)
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JUVENESSENCE™

Reduction of the accelerated aging protein: PROGERIN
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ASSESSMENT OF JUVENESSENCE™
ON THE PROGERIN PRODUCTION

Results
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CONTROL DMSO 1%

- 35 years old 66 years old

1% JUVENESCENCE™

significantly different from DMSO group
(*# p<0.05)
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At 1%, JUVENESSENCE™:

¢ Down-regulates the Progerin
production in aging cells:

-78,7% 9 -63.2%
(66 years old (35 years old
donors) donors)
® Brings Back the Progerin levels
at the rates observed on young cells
(35 years old)
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of Aging Cells
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JUVENESSENCE™

Metabolism reactivation of aging cells

BIOTECHNOLOGIES
BIOTECHNOLOGIES

.
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All along the aging process,
the ribosomal, mitochondrial
& the proteasome activities
are affected.

These decreases disturb the
whole “skin cell machinery”, and
more specifically the skin protein
synthesis mechanism, as well as the
detoxification of aging proteins
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JUVENESSENCE™

Metabolism reactivation of aging cells

BIOTECHNOLOGIES
BIOTECHNOLOGIES
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JUVENESSENCE™ 1%
reactivates the metabolism of

aging cells by stimulating:

« the detoxification (+24%),

* the mitochondrial activity (ATP: +42%),
» malate shuttles (+31%),

« cell viability (UVB): +20%,

* the ribosomal activity (+29%).

wmnm,
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JUVENESSENCE™

Regulation of Photo-aging Mediators




JUVENESSENCE™
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has a profound effect on the
skin causing premature skin aging.

share fundamental molecular pathways.

stimulates and activates various cells
& tissues to produce & release cytokines
that may play a significant role in the
process of photo-aging.

Indeed,

between the deleterious
effects of cytokines leading to photo-aging
& their beneficial effects improving
UV-caused damages.
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JUVENESSENCE™

Regulation of photo-aging mediators for a soothing benefit

BIOTECHNOLOGIES
BIOTECHNOLOGIES

JUVENESSENCE™ 1%

plays an important role to maintain
homeostasis in damaged skin by
regulating the production of mediators,
and more specifically:

Pro-inflammatory mediators:
Interleukins 1, 6 & 8 (-12% to -21%)
TNFa (-14%)

IFNy (-8%)
P nfmmeiony modeire
Anti-inflammatory mediators: AL158
Interleukins 10 A TR
Interleukins 12p70 R S

/. IL10, IL 12p70
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In 1770 Studies
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JUVENESSENCE™
Anti-aging benefits - In vivo study 1/2

BIOTECHNOLOGIES
BIOTECHNOLOGIES

ASSESSMENT of the EFFICACY invivoprotocol
of a cream containing JUVENESSENCE™ 1%, oegesge 50 yoanda
app“ed ON THE CROW,S FEET AREA . Measure‘r)r?entswith Cuto:Ineter

Subject at DO Subject at D28

CUTOMETER ] Firmness: +25% vs DO ] Elasticity: +20% vs DO

STUDY 00 T
\ of the NUMber of wrinkles ofthe depth orwrinkles
Hesuls i for 65% of the volunteers \ for 30% of the volunteers
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JUVENESSENCE™
Anti-aging benefits- In vivo study 2/2

ASSESSMENT of the EFFICACY
of a cream containing JUVENESSENCE™ 1%,
applied ON THE CHEEKS

In vivo protocol

Study during 28 days, on 20 subjects with a skin lacking firmness
Average age: 50 years old

Cream applied twice a day, under dermatological control

At D28, assessment of skin quality & firmness (self-evaluation)

Results at D28

Dermatologist Self-evaluation

Firmness: +10% 90% of the volunteers

noticed an increase in
Firmness , after 28 days
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JUVENESSENCE™
Anti-aging benefits - SELF ASSESSMENT 1

% OF THE PANEL
PERCEIVING A BENEFIT,

after 28 days of treatment

Results at D28

In vivo: crow’s feet In vivo: cheeks

Number of Skin Tonicity:
wrinkles: 85%
65%
Firmness:
Depth of 90%
wrinkles:
80% , Skin Grain
- Improvement:
Radiance: ‘ 85%
70%
Hydration:
Hydration: 70%
85%

wesource by SePPIC
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IL1,6,8:-1210-21%
TNFa: -14%
IFNy: 8%
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ALARIA ESCULENTA,
the Winged Kelp

MARINES-®
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Biogeography

Alaria esculenta is a kelp of Arctic/cold-temperature distribution, with its Southern
distributional limit in the East-Atlantic at the coasts of Brittany and stretching northwards up
to the coasts of Spitsbergen, as far as the winter sea ice. (Kraan et al, 2000). This species is
common in the Faeroes, Greenland, Iceland (where it is eaten raw or cooked), and its
absence in the southern North Sea and English Channel supports the hypothesis that the
distribution of Alaria esculenta is temperature controlled. Indeed, its southernmost habitat in
Europe is Brittany, France, in waters that do not exceed 16°C in temperature. (Munda, 1977)

This perennial seaweed, member of the Alariaceae family (Phylum Ocrophyta, Class
Phaeophyceae), populates sublittoral zones, between 3-10 m depth on exposed rocky shores,
while in very exposed sites, on vertical, very steep rocks it has been recorded at a 35 m
depth.

Its growth is extremely fast, compared to other seaweeds, reaching up to 10 cm per day
(Kraan and Guiry, 1998). Alaria esculenta can reach a length up te & m. Its short stipe gives
rise to a long, thin, ribbon-like, wavy blade with a well-defined rib. The color is olive-green,
and when touched, the blade feels satiny and flexible.

Life on the rocky shore

In some biotopes of the Arctic waters, Alaria forms large canapies, like other large laminarias
do, often found in dense underwater forests. But this is usually not the case for Alaria in
Britanny, where it is often accompanied by Laminaria flexicaulis and Corallina officinalis
(Dizerbo, 1949). Here, it is exposed to violent surf and to the great pressure that waves
create, of over 6t/m?. More than any other seaweed, Alaria is conditioned to constant
pounding by the waves. Holding on to the sloppy rocks, it can withstand the punishment that
over 8000 waves dish out over the period of one day. On such a rocky shore, too dangerous
to offer safe footing, only the seagulls enjoy the mad choreography that Alaria’s riobons
‘engage into, back and forth on the surface of the water, tugged and tossed in a rhythm

= 2 v ;f”f’.uu

|

It is precisly this fate teasing dance, this constant movement of the algal fronds that enables
Alaria to enhance photosynthesis, by reducing self-shading and generating light flecks. Contrary
to what one might expect, productivity and growth reveal themselves very high on wave-
beaten shores. The action of drag forces stimulates carbon uptake and seaweed competitors
may be removed by whiplash, while the wave action can also reduce herbivore grazing (Lobban,
1994).

3

Both Alaria’s chemistry and its morphology are adapted for living in the surf zone. The fertile
pinnae in which the reproductive cells mature, are borne at the base of the frond, as this
location is safer than the tips of the main blade. This is not the case for other rockweeds living
higher on the shore and less subject to savage wave action, where the reproductive cells are
formed at the tips of the fronds (Carson, 1998). Despite the apparent fragility of the translucent
olive-green blade, its tissue, a web of elastic fibres, contains large amounts of alginic acid and
its salts, which create a tensile strenght and elasticity able to withstand the pulling and
pounding of the waves. It was shown that the blades of wave-exposed laminarias have greater
proportions of polyguluronate (strong, rigid gels) than those of wave-sheltered specimens
(Venegas et al 1993, Lobban, 1994) and large proportions of cell wall polysaccharids and
different forms of these, with their distinctive gelling properties are found in different regions
of seaweeds (blade vs stipe)

#25 - 8681 GB 01 may 2021
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ALARIA ESCULENTA,
the Winged Kelp

The science drop

Alaria’s biomass has been described as carbohydrate rich, with the main carbohydrate, alginate,
accounting for 42% of the dry matter. (Schiener, 2013; Nwosu, 2010). In addition to structural
carbohydrates, alginate and cellulose, laminarin, mannito! and fucoidan contents have also
reported to comprise a significant proportion (Schiener, 2013).

The protein level is of about 11%, which is considerable for a brown seaweed, since, generally,
brown seaweeds have lower protein levels than the red and green seaweeds.

High level of moist and ash (approx. 25 %) were measured during winter months in the same
study. The ash content of Laminariales consist mainly of the ions- sodium, potassium, calcium,
magnesium — with chloride and sulfate as the main counter-ions. Along with these macro-
nutrients, trace metals such as Fe, Zn, Mn, Al and Cu have been identified. (Schiener, 2013;
Schumacher, 2011)

Alaria esculenta was shown to be a species of high phenotypic plasticity, its acclimating
capacities enabling it to respond to short-term stresses. As Wienke and Bischof show (Seaweed
Biology, 2012), seaweeds populating a flexible environment require mechanisms of acclimation
in order to set physiclogical performance to the variation of enviranmental requirements.
Acclimation to UV exposure has been demonstrated in Alaria esculenta. Under repetead UV
exposure, the competence of recovery from UV-induced photoinhibition increased after just a
few exposure/recovery cycles, which might indicate an activation of different repair
mechanisms, counteracting the impact of UV exposure by a faster replacement of deamaged
molecules. Moreover, the degree of inhibition became smaller, which might alco be related to
an activated ROS defense system counteracting UVB mediated oxidative stress, or the
formation of UV-screening compounds, like phlorotannins. Indeed, an increase in the size of
phloretannin containg vesicles (physodes) was observed in Alaria esculenta after UVB exposure,
Indicating an induction of phiorotannin synthesis (C. Wienke and K. Bischof, 2012)

Seaweeds, as photosynthetic organisms, are exposed to a combination of light and high oxygen
concentration at the origin of the formation of free radicals and other oxidative reagents. But
the awareness of the lack of structural damage in their organs has led the scientific community
to consider that their protection against oxidation comes from their natural content, or
production under stress, in antioxidant substances. Indeed, macroalgae are particularly rich in
natural antioxidants, e.g. phlorotannins, ascorbic acid, tocopherols and carotenoids. In a study

carried on several Phaeophyta from the Brittany coast (Zubia et al, 2009) a significant
correlation was found between the high antioxidant activity and the high phenolic content.
Alaria esculenta was shown in this study to possess important antioxidant and antitumoral
activities. Further anti-proliferative and anti-diabetic effects were discussed in a study by
Nwosu et al, 2010. The multifunctional antioxidant activity of polyphenols was discussed by
Wang et al 2008 in a study that invites to broadening the reflexion towards the research of
synergistic effects of other active compcnents than just phlorotannins, like maybe low-
molecular-weight polysaccharides, proteins or peptides that could also contribute to the
scavenging effect.

As determined for the Arctic Kongsfjord (Lippert et al 2001), Alaria esculenta is a species of
utmost ecological relevance, hosting up to 51 epifauna species. Here, they act as food, habitat
and nursery for multiple associated organisms (Fredersdorf et al 2009). On the Brittany coasts,
the ecology of Alaria esculenta has not yet been precisely documented, but a close look at its
growth sites would marvel the eye, for if at high tide nothing but Alaria’s fronds show tossing in
the wind, at low tide, when the waters retrieve, a kaleidoscope of colors and forms show their
beauty along the rocks. The pink corallina algae, the electric blue Irish moss, the yellow sponge,
brown rockweeds, or sea anemones like the solitary and very fashionable Sagartia elegans, all
delicately stir with life, in a world of crushing force.
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ALARIA ESCULENTA,
the Winged Kelp

Bibliography

1. R.Carson, The Edge of the Sea, Mariner Books 1998,

2. H. Dizerbo, Algues Marines. Quelques aspects de la vegetation des Algues marines supérieures
du Massif Armoricain, 1949

3. 1. Fredersdorf et al, Interactive effects of radiation, temperature and salinity on different life
history stages of the Arctic kelp Alaria esculenta, 2009

4. C.S. Lobban and PJ Harisson, Seaweed Ecology and Physiology, 1994

5. M. Jaspars and F. Folmer, Sea vegetables for Health, 2013

6. S.Kraan and M.D. Guiry, Strain selection in the edible brown seaweed Alaria esculenta: Genetic
fingerprinting and hybridization studies under laboratory conditions, 1998

7. S. Kraan et al, The edible brown seaweed Alaria esculenta (Phaeophyceae, Laminariales):
hybridization, growth and genetic comparaison of six Irish populations, 2000

8. H.Lippert et al, Macrofouna associated with macroalgae in the Kongsfijord (Spitsbergen), 2001

K. Mai et al, Comparative studies on the nutrition of two species of abalone. . Amino acid

composition of abalone and six species of macroalgae with an assessment of their nutritional

value, 1994

10. I. Munda and K. Luning, Growth performance of Alaria esculenta off Helgoland, 1977

11. F. Nwosu et al, Anti-proliferative and potential anti-diabetic effects of phenolic-rich extracts

0

from edible marine algae, 2010

12, P. Schiener et al, The seasonal variation in the chemical composition of the kelp species
Laminaria digitata, Laminaria Hyperborea, Saccharina latissima and Alaria esculenta, 2014

13. M. Schumacher et al, Hydrothermal conversion of seaweeds in a batch autoclave, 2011

14.T. Wang et al, Total phenolic compounds, radical scavenging and metal chelation of extracts
from Icelandic seaweeds, 2009

15. C. Wiencke and K. Bischof, Seaweed Biology. Novel insights into Ecophysiology, Ecology and
Utilization, 2012

16. Q. Zhang et al, A simple 96-well microplate method for estimation of total polyphenol content in
seaweeds, 2006

17. M. Zubia et al, Antioxidant and antitumoral activities of some Phaeophyta from Brittany coasts,
2009

18. http://www jncc.gov.uk/marine/biotopes Joint Nature Conservation Committee website, On
the biotope of Alaria esculenta and the associated epifauna

#27 - 8681 GB 01 may 2021 Wesource by SQPPIC



JUVENESSENCE™

SENESCENCE AMPLIFIER & MTOR 0

MARINESe
et

LOGIES

BIOTECHN

mTOR PATHWAY

TOR = target gene of rapamycin, antibiotic soil organism

NUTRIENTS CELLULAR STRESS

mTOR

PROTEIN

"

Transcription Initiation Factor
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aging disorders.

With age and stress, mTOR production
increases, inhibiting the autophagy, the
elimination of damaged proteins, as
Progerin.
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Progerin

Overactivation of mTOR pathway causes e/

..............

MTOR protein

! (Target Of Rapamycin mTOR):

intracellular enzyme, discovered in 1994,
having a kinase activity.

Essential role in the development &
aging processes

Cellular Senescence
under the mTOR control.

A reduction of the activity of the mTOR
signaling pathway increases the lifespan
of various organisms

Activation by a membrane receptor,

activated in its turn by signals
(nutriments, stress...)
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JUVENESSENCE™
ACTIVITY OF JUVENESSENCE™ ON mTOR

Protocol
.................. ° Monolayer of human dermal fibroblasts: biopsies from women aged 29 & 47 years old
) Reference inhibitor: Rapamycin 100 nM (helps Progerin elimination from cells)
. Cells are incubated 96h, without the reference product, with the reference product, and with JUVENESSENCE ™ ( 1% v/v)
° Dosage of mTOR: quantification in cell medium by Elisa (specific)
Results

Comparison of mTOR production between young & mature human fibroblasts in culture

70

» mTOR production
_ T is significantly superior in
£ 5o R . .
g X 9.5 mature human cells than in
a - AQ
2 40 young ones.
]
2 30
o
2 20
£

10

T
0 :
29 years old 47 years old
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JUVENESSENCE™
ACTIVITY OF JUVENESSENCE™ ON mTOR

Action of JUVENESSENCE™ 1% on mTOR production in mature human fibroblasts

50
- JUVENESSENCE™ 1%
g 40 « inhibits mTOR production: -68,5%
= -68.5%
g 30 Reference Rapamycin
"85 * inhibits mTOR production: -74%
o
pors 20
o JUVENESSENCE™ 1%
E 10 decreases significantly the

G mTOR production in mature

human cells.
Control DMSO JUVENESSENCE™ 1%

Return
slide 9 @
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“Rapamycin activates autophagy in Hutchinson-Gilford progeria Syndrome. Implications for normal aging and

age-dependent neurodegenerative disorders”
Autophagy 8:1, 147-151; January 2012; G 2012 Landes Bioscience.

John J. Graziotto,' Kan Cao,2 Francis S. Collins® and Dimitri Krainc'

" Department of Neurology; Massachusetts General Hospital; MassGeneral Institute for Neurodegenerative Disease; Harvard Medical School; Charlestown, MA USA;
2 Department of Cell Biology and Molecular Genetics; University of Maryland; College Park, MD USA;

3 Genome Technology Branch; National Human Genome Research Institute; National Institutes of Health; Bethesda, MD USA

“Rapamycin Reverses Cellular Phenotypes and Enhances Mutant Protein Clearance in Hutchinson-Gilford Progeria
Syndrome Cells”

Research article, 29 June 2011 Vol 3 Issue 89 89ra58 / www.ScienceTranslationalMedicine.org

Kan Cao'?, John J. Graziotto®, Cecilia D. Blair!, Joseph R. Mazzulli®, Michael R. Erdos", Dimitri Krainc®, Francis S. Collins’
'Genome Technology Branch, National Human Genome Research Institute, National Institutes of Health, Bethesda, MD 20892-8004, USA.

2Department of Cell Biology and Molecular Genetics, University of Maryland, College Park, MD 20742, USA.

3Department of Neurology, Massachusetts General Hospital, MassGeneral Institute for Neurodegenerative Disease, Harvard Medical School, Charlestown, MA 02129, USA.

“Lamin A-dependant misregulation of adult stem cells associated with accelarated ageing”
PubMed Central Journal List; Nat Cell Biol. 2008 April; 10(4): 452-459

Paola Scaffidi' and Tom Misteli’
' National Cancer institute, NIH, Bethesda, Maryland 20892, USA

“Lamin A mutation and the cell cycle, a connection between Progeria and normal aging”
www.ouroboros.wordpress.com/2007/04/03

“Progerin and telomere dysfunction collaborate to tigger cellular senescence in human fibroblasts”
www.jci.org/articles/view/43578

J. Clin Invest. 2011; 121(7):2833-2844. Volume 121, issue 7 (July 1,2011) / American Society for Clinical Investigation'?

Cecilia D. Blair', Dina A. Faddah', Julia E. Kieckhaefer?, Michelle Olive',Michael R. Erdos’, Elizabeth G. Nabel' and Francis S. Collins'

" Genome Technology Branch, National Human Genome Research Institute, NIH, Bethesda, Maryland, USA.
2 Department of Cell Biology and Molecular Genetics, University of Maryland, College Park, Maryland, USA.
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Nota

The analytical specifications warranted are only those mentioned on the certificate of analysis supplied with each delivery of the product.
Except as set forth above, SEPPIC* makes no warranties, whether express, implied or statutory, as to the product which is the subject of this document. Without limiting the generality of the foregoing,
SEPPIC* makes no warranty of merchantability of the product or of the fitness of the product for any particular purpose. Buyer assumes all risk and liability resulting from the use or sale of the product,
whether singly or in combination with other goods. The information set forth herein is furnished free of charge and is based on technical data that SEPPIC* believes to be reliable. It is intended for use by
persons having technical skill and at their own discretion and risk. Since conditions of use are outside SEPPIC*'s control, SEPPIC* makes no warranties, express or implied, and assumes no liability in
connection with any use of this information. Nothing herein is to be taken as a license to operate under or a recommendation to infringe any patents.

* SEPPIC being:

SEPPIC S.A. - Paris establishment
Paris La Défense

50 boulevard National

CS 90020

92257 La Garenne Colombes Cedex
FRANCE

Tél: +33 (0)1 42 91 40 00
info.seppic@airliquide.com

SEPPIC S.A. - Castres establishment
127, chemin de la poudrerie — BP 90128
81105 Castres Cedex

FRANCE

Tél: +33 (0)5 63 72 69 69

Fax : +33 (0)563 7269 70

BiotechMarine S.A.S.

Zone Industrielle

B.P. 72

22260 Pontrieux

FRANCE

Tél: +33 (0)2 96 95 31 32
contact.biotechmarine@airliquide.com

Serdex S.A.S. - Pau establishment
1 avenue Normandie Niemen

64140 LONS

FRANCE

Tél: +33(0)559 13 04 20
contact-serdex@airliquide.com
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UNITED STATES - SEPPIC Inc.
30, Two Bridges Road, suite 210
Fairfield

New Jersey 07004-1530
UNITED STATES

Tél: +1 973 882 5597
us.seppic@airliquide.com

UNITED STATES - Polykon Manufacturing
LLC

6201 Engineered Wood Way

Sandston

Henrico County VA 23150

UNITED STATES

Tél : +1-804-624-9057
sharon.harper@airliquide.com

BRAZIL - SEPPIC Brasil EQCI Ltda
Alameda Santos 745/ cj 72/ 7°floor
Cerqueira Cesar

01419-001

Sé&o Paulo — SP

BRAZIL

Tél : +55 11 3252 3911
brasil.seppic@airliquide.com

COLOMBIA - SEPPIC Colombia SAS
Calle 71 n°10-40

Edificio Orbe 71 of 401

Bogota

COLOMBIA

Tél : +571 702 44 48

colombia.seppic@airliquide.com

GERMANY - SEPPIC GmbH
Martinstrasse 16-20

50667 Koln

GERMANY

Tél: +49 (0)221 888824 0
germany.seppic@airliquide.com

ITALY - SEPPIC ltalia Srl
Via Quarenghi 27

20151 Milano

ITALY

Tél: +39 02 38009110
italy.seppic@airliquide.com

POLAND - SEPPIC Office
Schilke Polska Sp. z 0.0.
Al. Jerozolimskie 132
02-305 Warsaw

POLAND

Tel. +48 22 11 60 759

poland.seppic@airliquide.com

RUSSIA - SEPPIC office
OO0 AIR LIQUIDE
Vorontsovskaya St. 17
109147 Moscow

RUSSIA

Tel. +7 495 641 28 98 ext. 375

CHINA - SEPPIC Shanghai Chemical
Specialities Co.

819 West Nan Jing Road

Shanghai 200041

CHINA

Tél : +86 (21) 64 66 01 49

china.seppic@airliquide.com

INDIA - Air Liquide India Holding Pvt Ltd
02 Commercial Twin Tower

B/1304, Asha Nagar Road

Mulund (W)

Mumbai 400080

INDIA

Tél: + 91 22 61046464
india.seppic@airliquide.com

SINGAPORE - SEPPIC Office
Jem Office Tower

52 Jurong Gateway Road
#15-02 - Singapore 608550
SINGAPORE

Tél : +65 6373 7221
singapore.seppic@airliquide.com

JAPAN - SEPPIC Office

Air Liquide Japan's Office
Granpark Tower 3-4-1 Shibaura
Minato-ku, Tokyo 108-8509
JAPAN

Tél: +81 3 6414 6725
japan.seppic@airliquide.com

wesource by SePPIC

KOREA - SEPPIC Office
12FL, V-Plex,

501, Teheran-ro

Gangnam-gu,

Seoul, SOUTH KOREA 06168
Tél : +82-2-3019-2569
korea.seppic@airliquide.com

DUBAI - SEPPIC Office
East Wing 5,

Block-A, 3rd Floor

Dubai Airport Free Zone
UNITED ARAB EMIRATES
Tél : +971 (4) 20 55 500
dubai.seppic@airliquide.com

Photos: ©FOTOLIA, ©BIOTECHMARINE, ©HEOS MARINE-BIOTECHMARINE
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