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Intermediate Filamments, Type l & 1l

Classification: Cytoskeletal protein
Molecular weight: 40-64 kDa.
Location: Basal keratinocyte.
Function(s):

a. Structural/mechanical integrity.

b. Organizing cytoplasmic architecture.
c. Intracellular signaling.

d. Regulation of transcription.

e Disease associations:

a. Dominant epidermolysis bullosa simplex ( DEBS) [K5, K14].
b. REBS [K14].
c. EBS, Koebner type [K5, K14].
d. EBS, Weber-Cockayne type [K5, K14].
e. EBS, Dowling-Meara type [K5, K14].
f.  EBS with mottled pigmentation [K5, K14].
g. EBS with migratory circinate erythema [K5]. ovhelical monomer
h. EBS with severe palmoplantar hyperkeratosis [K5]. M
i.  Dowling-Degos disease [K5] Coiled-coil dimer
j-  Epidermolytic hyperkeratosis [K1,K10] ’
k.  Epidermolytic PPK [K1, K5, K9,K10, K16]. s\
I. Diffuse non-epidermolytic PPK [K1]. \
m. Focal non-epidermolytic PPK [K6c, K16].
n. Ichthyosis hystrix, Curth-Mackin type [K1]. D
0. Cyclic ichthyosis with epidermolytic hyperkeratosis [K1, K10] W
p. Greither’'s syndrome [K1]. oveenoifosssrelfShosooesiisbimsyd
a. Striate palmoplantar keratoderma [K11. W
Domains  Subdomains i
End 1 Intermediate filament o lared i
Variable 1
Homologous 1
N-terminal globular whelical 1A IF b | n d S

pord - Y
BPAG1

Collagenous a-helix

C-terminal globular

Homologous 2 H2
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BPAG1e

Classification: Plakin family of proteins.
Molecular weight: 230 kDa
Location: Basal keratinocyte, HD (inner plaque).
Function(s):
a. Structural/mechanical integrity.
b. Component of hemidesmosome (type I).
c. Signaling (via B4 integrin binding) for epidermal migration and cell polarity.
e Disease associations:
e Bullous pemphigoid.
e Paraneoplastic pemphigus.

=50} Plakin-like globular

{0)0} Coiled-coil rod —

Intermediate filament
binding domain

IFBD

PLD Domain
- B4-subunit of a6p4
- Collagen XVII

IFBD Domain —_—

- Intermediate filaments
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Plectin

Classification: Plakin family of proteins.
Molecular weight: 450-533 kDa.
Location: Basal keratinocyte, HD (inner plaque).
Function(s):

a. Structural/mechanical integrity of hemidesmosomes.

b. Linkage of intracellular cytokeratin proteins.

c. Scaffold for signaling proteins.
e Disease associations:
a. Epidermolysis bullosa simplex with muscular dystrophy.
b. Epidermolysis bullosa simplex with pyloric atresia.
c. Epidermolysis bullosa simplex Ogna variant.
d
e

. Paraneoplastic pemphigus.
. Bullous pemphigoid.

V=B Amino-actin binding domain

Plakin domain

a-helical coiled-coil rod

Plakin-repeat domain

PD Domain
- *p4-subunit of a.6p4

ABD Domain
- 34-subunit of a6p4

PRD Domain
- Intermediate filaments
- *B4-subunit of a6p4

* Alternate binding site
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Integrins

Classification: Integrins (a6p4, a3p1)
Molecular weight: 260-360 kDa
Location: Basal keratinocyte, HD (outer plague), lamina lucida.
Function(s):
a. Structural/mechanical integrity.
b. Epidermal homeostasis (adhesion, differentiation, proliferation).
c. Cellular signaling.
d. Hair growth.
e Disease associations:
a. Junctional epidermolysis bullosa with pyloric atresia (Itga6, ltgb4).
b. Psoriasis (Itgbl).

a-| amino-terminal [3f1 only]

/)24 7-bladed f-propeller

=l
=

«
-

a-chain

—_
(@]
1)
=
N

\/® Transmembrane

VAP Intracellular (cytoplasmic)

PSI Plexin-semaphorin-integrin (PSI) p-1 o

() — —
- HEEaHd
&

S

HYB B HYB
sl ob B4 .
HYB 7BP/-1 Domain
f- g l — Laminin-332
EGF
el . CYT Domain
Epidermal growth factor (EGF) B-T - Intermediate filaments
-BAPG1e
BT I - COL XVII
B-chain @ CYT Domain - Plectin
Transmembrane - Collagen XVII
-CD151
Intracellular (cytoplasmic)
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Collagen XVIi

Classification: Transmembrane collagen
e Molecular weight: 180 kDa
e Location: Basal keratinocyte, HD (outer plaque), lamina lucida, lamina densa.
e Function(s):
a. Structural/mechanical integrity.
b. Basal cell adhesion/migration.
c. Tooth enamel formation.
e Disease associations:
a. Bullous pemphigoid.
b. Generalized atrophic benign epidermolysis bullosa (GABEB)
c. Junctional epidermolysis bullosa (JEB-other)(COL17A1).
d. Linear IgA bullous dermatosis.

Intracellular (cytoplasmic) /

TM Transmembrane

{28 Non-collagenous sections (16)

({0]W Collagenous sections (15) \

Intracellular

Extracellular

CYT Domain

- Plectin
-BPAG1e
- 06p4 integrin (p4-chain)

NC16A Domain
- a6p4 integrin (a6-chain)
- Laminin-332
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CD151

Classification: Tetraspanin (cell surface proteins)
Molecular weight: 29 kDa
Location: Basal keratinocyte and lamina lucida.
Function(s):
a. Structural/mechanical integrity.
b. Mediation of transmembrane signal transduction.
c. Mediation of cellular:
I. Development.
ii. Activation.
lii. Growth.
iv. Motility (i.e. invasion and metastasis of cancer cells).
d. Potential tumor marker (breast, liver).
e. Regulation of integrin function.
e Disease associations:
Nephropathy with pretibial epidermolysis bullosa and deafness.
Hereditary nephritis.
B-thallassemia minor.
Gingival squamous cell cancer.
Merkel cell carcinoma.
Pancreatic cancer.
Ductal breast carcinoma.
Prostate cancer (adenoma)
Hepatocellular cancer.
Lung cancer.

T TSe@meoaoo

1 Cytoplasmic amino-terminal

—

2 =

|/ 4 transmembrane segments

SOl Extra-cellular loop 1

J\WAl Cytoplamic short amino loop

| EC1

=0¥d Extra-cellular loop 2 [\.z 1 \
o \\J EC2

Cytoplasmic carboxyl-terminal

Extracellular (634 integrin cscen
EC2 a3p 1 integrin
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Function(s):

MAKING THE CONNECTION

Laminins (332, 311, 511)

Classification: Laminin family
Molecular weight: = 900 kDa
Location: Lamina lucida and lamina densa.

a. Structural/mechanical integrity.

b. Embryogenesis/organogenesis

c. Tissue morphogenesis (e.g. Hair follicle )

d. Regulation of cellular functions (e.g. proliferation, differentiation).

e. Tumorigenesis.
e Disease associations:

/8 Intemal short arm

=l Epidermal growth factor-like

(00 Coiled-coil

N 03A
p3 12 Bl

4

332

* sites of proteolytic cleavage

ol

511

LG Large globular carboxyl-terminal /

I4

1 Bl

LN

LE

C

WIS

311

(04 Coiled coil

Domains

)l 0L4
QLF

= LE

9 Lo

Amino-terminal globular P))
Epidermal growth factor-like Epidermal growth factor-like

Junctional epidermolysis bullosa (LAMC?2)

Herlitz type junctional epidermolysis bullosa (LAMA3, LAMB3)
Larygoonychocutaneous syndrome (LAMAS3).

Generalized atrophic benign epidermolysis bullosa (LAMB3)
Squamous cell cancer.
Breast cancer.

M Amino-terminal globular /

Intemnal short arm

/[

laminin f-knob

Coiled coil

p3-chain / \
y2-chain

- Collagen VII

- Laminin 311 - Collagen IV

- Laminin 321 - Collagen VII
- Collagen XVII
-a2b1 Integrin
- Perlecan

LG («3A) Domain—____
- a3p1 Integrin
- 06p4 Integrin
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Collagen IV

Classification: Collagen
Molecular weight: 513 kDa.
Location: Lamina densa, subamina densa.
Function(s):
a. Structural/mechanical integrity.
b. Forms three-dimensional lattice framework for structural support, making up the majority
of the lamina densa.
c. Tumorigenesis/invasive potential.
e Disease associations:
= Porencephaly, familial [COL4A1].
= Brain small vessel disease with hemorrhage [COL4A1].
= Brain small vessel disease with Axenfeld-Rieger anomaly [COL4A1].
= Angiopathy, hereditary, with nephropathy, aneurysms, and muscle cramps [COL4A1].
= Alport syndrome (AR) [COL4A3, COL4A4].
= Alport syndrome (AD) [COL4A3].
* Hematuria, benign familial [COL4A3, COL4A4].
= Leiomyomatosis, diffuse, with Alport syndrome [COL4AB6].

NC1 78

\ Collagenous domain

Gly - X-Y (X = proline, Y = hydroxyproline)

25kDa, 52 nm

Carboxyl-terminal globular

ad

120KDa, 320 nm Collagenous triple a-helix

a5

ab Triple Helix formation

Amino-terminal globular

length: 400 nm
weight: ~513 kDa
26 kDa, 28 nm
NC1 Tetramer —
78
Protomer /
NC1 Domain
NC1 hexamer - Laminin 332 -311 dimer
- Perlecan (HSP's)
) ;lit()jr:n::tm Collagenous ROD domain
] Collag o i - Epithelial cells (near NC1)
supercoiling of collagenous a-helix : Vi 3g|nte rin - Lamimn 332 _311 dimer
ayfR e - Perlecan (HSP’s)
- Fibronectin

7S Domain - Nidogen
Collagen |V suprastructure - Perlecan (HSP's) - Collagen VI
- a1p1/a2p1 Integrin

11
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Nidogen (1 & 2)
Classification: Nidogen family
Molecular weight: 150-200 kDa
Location: Lamina Densa.
Function(s):
a. Structural/mechanical integrity.
b. Biomarker for ovarian cancer.
e Disease associations:
k. No genetic human disease.
I. Ovarian cancer serum biomarker.

G1 Aminoglobular/ .

EGF & Thyroglobulin repeats

G2 Amino globular—— | Q
¢
¢
¢

[€XY Carboxyl globular \

G2 Domain
- Collagen IV
- Perlecan

G3 Domain
- Laminin 311

12
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Perlecan

Classification: Heparin Sulfate Proteoglycan
Molecular weight: 680-770 kDa
Location: Lamina Densa.
Function(s):
Structural/mechanical integrity.
Epidermal morphogenesis.
Regulation of tumor metastasis
Regulation of angiogenesis (inhibition & stimulation)
Regulation of fibrillogenesis
Initiation of chondrogenesis
Cellular signaling.
Growth factor delivery.
i. Role in developmental processes?
e Disease associations:
Dyssegmental dysplasia (MIM#224410).
Schwartz-Jampel syndrome, type | (MIM#255800).
Diabetes.
Atherosclerosis.
Arthritis.
Alzheimer's disease.
Malignancy (oral, pancreatic, liver, colon, breast).

Se@mooooTe

@ ooooTy

»
m
>
/ ]

1
[ s
PO, .

D2 g homology

DRW Laminin/EGF-like repeats /_

DM N-CAM-like repeats

DR Lamin/EGF-like globular repeats

Collagen IV
Laminin 111

Domain 4 e
Nidogen

Collagen IV

Domain1

Domain 5
Nidogen
31 Integrin
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Collagen Vi

e Classification: Collagen

e Molecular weight: 290 kDa (Anchoring fibril ~870 kDa).

e Location: Lamina densa, subamina densa.

e Function(s):

a. Structural/mechanical integrity.

e Disease associations:
Epidermolysis bullosa, pretibial.
Epidermolysis bullosa dystrophica, AD
Epidermolysis bullosa dystrophica, AR
Epidermolysis dystrophica, Bart type.
Epidermolysis dystrophica inversa.

. Epidermolysis bullosa pruriginosa
Epidermolysis vullosa dystrophica localisata variant
Transient bullous dermolysis of newborn (DEB)
Bullous lupus erythematosus.
Potential role in RDEB squamous cell cancer tumorigenisis

Collagen Structure

Intracellular Extracellular

RQTOS3IT AT T

N%:*Hmm (COOH) k/\_.,\,j (NC-2 domain essentialfor dimerization)

~424nm

triple helix formation anchoring fibril formation

o
~290kDa
B cleavage of NC2 domain by procollagen C-proteinase/BMP-1 .
,. /
/ NC1 Domain
Amino-terminal globular

- Laminin 332 -311 dimer
- Collagen IV

\ disulfide bonds 1

~870 kDa

NC1

Amino globular

N7 Carboxyl-terminal globular

N
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