Introduction to tissue biology
and epithelial tissues

Prof. Ozgiir Cinar, M.D.

“First, | am your professor, not your teacher. There is a difference.
Up to now your instruction has been in the hands of teachers, and

a teacher’s job is to make sure that you learn... However, things are

very different for a university professor. It is no part of my job to
make you learn. At university, learning is your job — and yours

alone. My job is to lead you to the fountain of knowledge. Whether

you drink deeply or only gargle is entirely up to you.”

Keith Parsons, Ph.D.

Professor of Philosophy,
College of Human Sciences and Humanities

University of Houston — Clear Lake

5/23/20




5/23/20

What is tissue?
Tissue: Fr. tissu, woven; L. texo, to weave; Tr. doku
Types
* Epithelium (epithelial tissue) * Cartilage
* Connective tissue * Bone
* Muscle tissue * Adipose tissue

* Nerve tissue * Blood

Epithelial Tissue

* is avascular
* covers body surfaces, lines body cavities and tubes
* constitutes glands

» works as receptors for the special senses (smell, taste etc.)
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What are their functions?

* Protection

* Secretion

* Absorption

* Transportation (on the surface or transepithelial)

* Receptor/Sensory

Classification of Epithelial Tissue
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Fill in the blanks

Shapes of the cells | squamous Cuboidal Columnar Pseudostratified | Transitional
Layer (one or more) (Tr. Yassi) (Tr. Kiibik) (Tr. Prizmatik, silindirik) (Tr. Yalanci gok kath) (Tr. Degisici)

Simple (Tr. Basit)

Stratified (Tr. Cok katli)

Epithelioid Tissue

Cells are closely apposed to one another but lack a free surface.

Ex: Leydig cells, islets of Langerhans, anterior lobe of pituitary gland
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Do epithelial cells exhibit polarity?

Free surface (apical domain)

Lateral domain)

Basement membrane

Surface modifications of apical domain
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VIL1 villin 1 [ Homo sapiens (human) ]
Gene ID. 7420, updated on 8-Dec-2018

- Summary

Official Symbol
Official Full Name
Primary source
Sen related £ n s
Genetype peaten coding
RefSeq status VED
Organism
Lineage Eukaryols; Metazoa; Chordats: Cranists. Vertebr pleastomi; Mammelia: Euthera; Euarchonlogires; Primates. Haplormini
Thini; Hommnidae; Homa
Also known &s 0251471
Summary This gene encodes a member of a family af caldum. requiated actin-binding proteins. This proten represents @ dominant part of the
teush Border cytaskelaton which Tuncsons in the capging, seveing, and bundfing of actn famants Two mRNAS of 2.7 kb and 3.5
kb have been cbserved; they rezult fro ation of akernate poly.adenylation signals present in the terminal exan. [pro NCSI F
RefSeq, Jul 2008)
Expression Biased expression in small intesine (RPKM 141.0], ducdenum (RPKAM 126 6) and 3 other Sssues Soe mar
Orthologs

Relae

Additiona

~ Genomic context

5 See VILT in Gey

Location:  2q3
Exon count: 20
current GRCh34.p12 (GCF_(X $06.38) < 218419115, 2104
previous assembly GRChI7.p13 | 1219283838, 219314248

Chremosome 2 - NC_000002.12
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Stereocilia are unusually long, branched
microvilli.

They contain ezrin protein to anchor actin
filaments to cell membrane.

Stereocilia

They do not have villin protein.

Stereocilia of the sensory epithelium of the ear
also derive from microvilli and are sensitive to
mechanical vibration.

Wwu.nebi.nim.nih.gov
™ Gmal [ Yane
% NCBl  Resources™ HowTo @ Sign in 16 NCBI

PubMed | Search |

2 Advanced
ne N: 3
s af Heallh
Format: Abstract -

Full text links

J Med Genet, 2004 Aug:41(8):591-5. EE
) BY 5. | eMc i

Mutations of ESPN cause autosomal recessive deafness and vestibular dysfunction.
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Naz S', Goffith AJ, Riazuddin S, Hampton Battey JF Jr, Khan SN, Riazuddin S, Wilcox ER, Friedman T8
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Abstract

We mapped a human deafness locus DFNB36 to chromosome 1p36.3 in two consanguineous families segregating recessively

inherited deafness and vestibular areflexia. This phenotype co-segregates wi r of two frameshift mutations, Similar articles
1988delAGAG and 2463delGTCA, in ESPN, which encedes a calcium-insensiti ctin-bundling protein called espin. A gene (ESPN) mutatio
racessive mutation of ESPN Is known to cause hearing loss and vestibular dysfunction in the jerker mouse. Our results ymal domin [ Me
establish espin as an essential protein for hearing and vestibular function in humans. The abnormal vestibular phenotype

associated with ESPN mutations will be a useful clinical marker for refining the differential diagnosis of non-syndromic

deafness.
spin gene causes

PMCID: PMC1735855 DOI: 10.1138//mq.2004.018523 I ce |A fed Gan
Free PMC Article 3 1 e nd their

diagnost

RN Deafness o
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Cilia (sing. Cilium)
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Immotile

Motile cilia Nodal Silia Primary (mono) silium
9+2 9+0 9+0
Propel a current of fluid Active rotational movement Sensory
or suspended matter Important for left-right asymmetry
over the epithelium

Trachea and bronchial tree
Oviduct

Brain (Ependyma cell)
Sperm cell

* Kartagener’s syndrome

In humans, mutations in two genes, ADPKD1

and ADPKD?2, appear to affect development of

these primary cilia, leading to polycystic
Related kidney disease (PKD).

disease - The proteins encoded by these genes,

. polycystin-1 and polycystin-2, respectively, are
Polycystlc essential in the formation of the calcium
Kid ney channels associated with primary cilia.

BINCENG This autosomal recessive disorder is
characterized by multiple expanding cysts in
both kidneys, which ultimately destroy the
renal cortex and lead to renal failure.
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The Lateral Domain and Intercellular Junctions
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Tight (Occluding) Junction
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Epidermolytic
plantopalmar
keratoderma (EPPK) !
epiderms

Keratins 1 and 10

hyperkeratosis (EH)
Keratins 5 and 14

Epidermclysis bullosa simplex (EBS)
Mutation of keratins 5 and 14 1and 10
Blisters develop socn after birth at sites subject N causes a
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the fingers of an infant
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Cell adhesion molecules

Calcium

Independent
Cadherin Selectin Integrin Immunog!obulln
superfamily
Cell to ECM

Immunoglobulin superfamily (Cellular Adhesion Molecules)

Vascular,

Inter-cellular,

Neural,

Cellular (C-CAM),

Down Syndrome (DS-CAM),

Platelet Endothelial (PE-CAM)
Junctional Adhesions Molecules (JAM)
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Communicating (Gap) Junction (Nexus)

Connexon

(cell A)
Cytoplasm

Plasma membrane

extracellular

Plasma membrane

Cytoplasm

Connexon'

(cell ) Connexin

qgap junction

transmembrane domains (M1-M4)
extracellular loops (E1 and E2)
cytoplasmic loop (CL)

terminal domains { Nand C}

Connexin structure

Connexin 43

14



5/23/20

Connexin 32
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Basal domain and cell to ECM adhesions
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Cell to ECM adhesions: focal adhesion and hemidesmosome

| ) epitnetial conis ‘ l
=T | g
P - Extracellular matrix
\
I Fibroblast [
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focal adhesions, which anchor actin filaments of the
cytoskeleton into the basement membrane; and

hemidesmosomes, which anchor the intermediate fila-
ments of the cytoskeleton into the basement membrane.

Basement membrane (basal lamina)

of intestinel glands of the colon. The glands in this spacim
pcomon was stancd wih MEE. Noto that naithor tho ba:
stained by the PAS m

= of the glnds end the

The basal lamina in nonepithelial cells is
referred to as the external lamina.

3- to 4-nm filaments
composed of
laminin, fibronectin, laminin receptors etc.
type IV collagen, and other collagens
various associated proteoglycans
glycoproteins (entactin/nidogen)

type Il collagen (reticular fibers)
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ular (anti-GBM) disease is a rare small vessel vasculitis that alfects the capiliary beds of the
kidneys and lungs. Il is an archetypic auloimmune disease, causad by the development of directly pathogenic autoantibodies Similar articles
ling a well ¢ in the es of these organs, although the inciting events [

el
that induce the autoimmune response are not fully understood. The recent confimation of spatial and temporal clustering of
cases suggests that envirenmental facters, Including infection. may Irigger disease in genetically susceptible individuals. The
majority of patients develop widespread glomerular crescent formation, presenting with features of rapidly progressive GN, and
40%-60% will have concurrent alveolar hemorrhage. Treatment aims to rapidly remove pathogenic autoantibody, typically with
the use of plasma exchange, along with steroids and cytotoxic therapy to prevent ongoing autoantibody production and tissue
inflammation. Retrospective cohort sludies suggest that when this nation of treal L is started early. the majority of
patients will have good renal outcome, although presentation with oligoanuria, a high proportion of glomerular crescents, or
kidney fallure requiring dialysis augur badly for renal prognosis. Relapse and recurrent disease after kidney transplantation are
both uncommon, although de novo anti-GBM disease after ransplantation for Alport syndrome Is a recognized phenomenon.
Copresentation with other kidney diseases such as ANCA-associaled vasculitis and membranous nephropathy seems 1o occur
at a higher frequency than would be expecied by chance alone, and in addibon atypical presentations of anti-GBM disease are
increasingly reported. These observations highlight the need for future work to further delineate the immunopathogenic
mechanisms of anti-GBM disease, and how to better refine and improve trealments, particularly for patients presenting with

adverse prognoslic factors
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Gland Classification

Exocrine Glands
Release mechanism of secretion Number of cell Biochemical composition
Unicellular | Multicellular

Merocrine
(Eccrine)

Shape of secretory portion Based on branch

Gland Classification

Exocrine Glands
Release mechanism of secretion

Merocrine | Apocrine | Holocrine
Secretory contents

(Eccrine)

Pinching off
of apica
porticn of
secretory cell
{b) Holocrine gland
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Gland Classification

Exocrine Glands
] Epithelial cell
Number of cell

=~ Goblet cells
Unicellular

Goblet cell

~ Terminal bars

Basal cell

— Basement
membrane

"~ Lamina propria|

Biochemical composition
serous [l mucous
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Gland Classification

Exocrine Glands
Number of cell
Multicellular

Shape of secretory portion Based on branch
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