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Basement membrane

•••
All stationary cells in the body make close contact 

with the extracellular matrix. The extracellular 

matrix provides structural support for organs and 

tissues and has important roles in adhesion, 

signaling and growth factor presentation [1, 2]. 

The extracellular matrix comprises a complex 

molecular network, which can be relatively 

different in appearance: rather irregular as in 

interstitial connective tissue or highly organized 

as in the basement membrane.

The basement membranes are thin, flexible sheets 

which underlie all basal aspects of epithelial and 

endothelial cells, and surround individual cell types 

such as peripheral nerves, muscle cells and 

adipocytes. The basement membrane is an 

important cell substrate and has essential roles 

in cell anchorage, proliferation, differentiation, 

migration and inhibition of apoptosis [3, 4]. 
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The basement membrane contains specific proteins such as 

laminins, type IV collagens, nidogens and proteoglycans like 

perlecan and agrin. Several of these proteins exist in multiple 

isoforms. Laminins, that exist in at least 16 isoforms, are 

temporally and spatially regulated and are thus tissue-specifically 

expressed [5].
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Laminins are a family of large hetero-

trimeric, highly glycosylated multidomain 

proteins that consist of three chains: α, β 

and γ. There are at least 16 different 

laminin isoforms in vertebrates with 

multiple tissue types and they are named 

based on the chain composition, thus 

α5β2γ1 is laminin-521. Laminins have cell 

type and tissue-specific functions such as 

adhesion, migration and differentiation, 

and influence function through induction 

of cell signaling pathways via activations of 

cell membrane receptors [6, 3].
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Laminins are important for differentiation and 

morphogenesis, and laminin gene mutations 

often lead to disturbed morphogenesis and thus, 

to severe or even embryonic lethal diseases. 

Laminins adhere primarily with the α chain to 

cell-surface receptors, primarily integrins but 

also dystroglycan, Lutheran glycoprotein etc. 

Laminins also interact with other matrix 

proteins such as nidogen-1, forming super 

networks with collagen-IV [7, 8, 4].

The first laminin to be described was laminin-111, 

and since then 15 more have been identified. 

However, due to difficulties in isolating pure 

laminin molecules, the functional properties 

remain largely unknown. Most of the 

knowledge of biological function of laminin 

isoforms comes from gene inactivation 

experiments and human diseases. This approach 

is difficult since many isoforms are co-affected or 

may be masking an effect by compensation [9, 10, 4].    
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LAMININS ARE 

IMPORTANT

FOR ORGAN 

FUNCTION
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Laminins play important roles in different cellular 

processes. Laminin-induced cell signaling can alter 

gene transcription levels and influence 

re-modeling of promoter chromatin and even alter 

cellular access to growth factors [11, 12]. In the near 

future, with the easier access to pure, recombinant 

isoforms, beneficial knowledge about effects of 

laminins will substantially increase. Different 

laminins and the composition thereof are 

differentially distributed in tissues and organs and, 

therefore, support survival, maintenance and 

development of specific cells and their respective 

niches. 

For instance, in the early mammalian preimplanta-

tion embryo laminin-511 and -521 are the two first 

basement membrane (BM) molecules to appear. 

Laminin is detectable already in the 2-4 cell embryo. 

Laminin-511 and -521 are expressed by the 

inner cell mass (ICM) cells (green), which will give 

rise to the embryo, whereas laminin-111 is found 

in the Reichert´s membrane (RM) located under 

the trophoblasts that interact with the placenta. 

Interaction of laminin-111 with ICM cells initiate 

differentiation. [13, 15].

In agreement with embryonic laminin expression, 

pluripotent stem cells derived from the inner cells 

mass also express α1, α5, β1, β2 and γ1 chains. 

Pluripotency of mouse and human pluripotent 

stem cells is maintained long-term in vitro with both 

laminin-511 and laminin-521 [14, 15, 16].    

•••



E Y E S
Retinal pigmented epithelium 
(RPE) cells: LN-521, LN-511, 
LN-332

N E RV O U S  S Y S T E M
DRG neurons: LN-511
Schwann cells: LN-411
Motor neurons: LN-211
Tooth innervation: LN-211, LN-411

K I D N E Y
Podocytes: LN-521 [23, 24]

Mesangial cells: LN-211, LN-421

PA N C R E A S
Insulin production: 
LN-411, LN-511 [18, 19]

S T E M  C E L L S
Embryonic stem cells: 
LN-511, LN-521
Induced pluripotent stem cells: 
LN-511, LN-521
Hematopoietic stem cells: LN-511

I M M U N O L O G Y
Neutrophils: LN-411
Thymocytes: LN-511, LN-332, LN-221

M U S C L E
Cardiomyocytes: LN-221/LN-211
Skeletal muscle cells: LN-211 [17]

Smooth muscle cells: LN-211 [17]

S K I N
Keratinocytes: LN-332

H A I R
Follicle development: 
LN-511, LN-332 [20, 7, 21]

VA S C U L A R  S Y S T E M
Endothelial cells: LN-511, LN-411 
[22]

H U M A N  R E C O M B I N A N T  L A M I N I N S  –  K E Y  TO  S T E M  C E L L  B I O L O G Y

R E F E R E N C E S

11. Spencer VA, Xu R, Bissell MJ. Gene expression in the third dimension: the 
ECM-nucleus connection. J Mammary Gland Biol Neoplasia. 2010;15(1):65-71. 

12. Xu R, et al. Sustained activation of STAT5 is essential for chromatin 
remodeling and maintenance of mammary-specific function. J Cell Biol 2009; 
184(1):57–66.

13. Klaffky E, et al. Trophoblast-specific expression and function of the inte-
grin alpha 7 subunit in the peri-implantation mouse embryo. Dev Biol. 2001; 
239(1):161-175. 

14. Domogatskaya A, et al. Laminin-511 but not -332, -111, or -411 
enables mouse embryonic stem cell self-renewal in vitro. Stem Cells. 2008; 
26(11):2800-9.

15. Rodin S, et al. Long-term self-renewal of human pluripotent stem cells on 
human recombinant laminin-511. Nat Biotechnol. 2010; 28(6):611-5.

16. Rodin S, et al. LN-521 permits chemically defined and xeno-free deriva-
tion, clonal survival and expansion of human pluripotent cells. Submitted.

17. Patton BL, et al. Distribution of ten laminin chains in dystrophic and regen-
erating muscles. Neuromuscul Disord. 1999; 9(6-7):423-33.

18. Nikolova G, et al. The vascular basement membrane: a niche for insulin 
gene expression and Beta cell proliferation. Dev Cell. 2006 Mar;10(3):397-405.

19. Otonkoski T, et al. Unique basement membrane structure of human 
pancreatic islets: implications for beta-cell growth and differentiation. Diabetes 
Obes Metab. 2008; 10 Suppl 4:119-27.

20. DeRouen MC, et al. Laminin-511 and integrin beta-1 in hair follicle devel-
opment and basal cell carcinoma formation. BMC Dev Biol. 2010; 10:112.

21. Li J, et al. Laminin-10 is crucial for hair morphogenesis. EMBO J. 2003; 
22(10):2400-10.

22. Hallmann R, et al. Expression and function of laminins in the embryonic 
and mature vasculature. Physiol Rev. 2005; 85(3):979-1000.

23. Miner JH and Li C. Defective glomerulogenesis in the absence of laminin 
alpha5 demonstrates a developmental role for the kidney glomerular base-
ment membrane. Dev Biol. 2000; 217(2):278-89.

24. Sorokin LM, et al. Differential expression of five laminin alpha (1-5) chains 
in developing and adult mouse kidney. Dev Dyn. 1997; 210(4):446-62.

W
A

T
C

H
 T

H
E

 M
O

V
IE

w
w

w
.b

io
la

m
in

a
.c

o
m

/la
m

in
in

s
-in

tro
d

u
c

tio
n



N
O

. 2
0

1
0

-1
.2

S U CC E S S F U L 
H I S TO RY  O F 
B I O LA M I NA

• • •
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Nature does not 

believe in ‘one-size-fits-all’, 

and neither does BioLamina. By 

supporting your cells in vitro using 

a biorelevant laminin, the natural 

niche can be recapitulated in the 

culture dish. 

•
BioLamina was founded in 2008 

based on the research of Karl 

Tryggvason at the Karolinska 

Institute. He is a leading scientist 

in the extracellular matrix field 

and was studying how various 

laminins could differentiate stem 

cells. The finding published later 

in Nature Biotechnology that 

one of the proteins, laminin-511 

actually kept stem cells 

pluripotent led to a storm of 

material transfer requests, which 

no academic laboratory could 

handle. To supply the world with  

laminins, BioLamina was founded.

••
BioLamina is the only company 

in the world producing and 

distributing most of the 15 

different laminin isoforms. 

We believe that laminins play a 

crucial role in stem cell and 

differentiated cell maintenance as 

well as differentiation of ES/iPS 

cells. Laminins provide a niche for 

many if not all types of cells and 

therefore cells thrive in this 

environment.

•••
BioLamina aims to produce 

human recombinant laminins 

according to cGMP in our own  

GMP-graded laboratory. 


