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k. Introduction

1. Introduction

Terminology of cellular systems
Eesesoduction to cell signaling
Pafrways for systems biology
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Human disease pathways

2 Infectious diseases

2.1 Human immunodeficiency virus (HIV) and acquired immunodeficiency
syndrome (AIDS)

v cellular contributors and processes

Pathway 1

BV enrrance to the host cell and viral reproduction

Pathway 2

BEVinduced depletion of CD4+ T cells

Pachway 3

HIV latency
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2.7 Human T-cell leukemia virus infection and leukemia
progression

ey cellular contributors and processes

Pathway 1

HTIV-1 enters the cell

Pathway 2

Transcription and reproduction of the HTIV:1 genome
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Pathway 3

Tax-induced aneuploidy in T cells infecred with HTLV:1

Pathway 4

Tax-induced disruprion of the G1/5 eransition in HTIM-1-infected T cells

Pathway 5

Taxmediated dysregularion of NFEAP signaling in HTIV-1 infection

Pathway 6

pl2l viral protein promotes T-cell activation in HTIV:1 infection
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2.3 Human papillomavirus infection and cancer

Key cellular contributors and processes

Pathwray 1

Human papillomavirus entry ino cell

Pathway 2

Human papillomavirus E1 and E2 protelns in virs replication

Pathway 3

Human papillomavirus B4 and ES proteins in viral reproduction

Pathoway 4

Human papillomavirus E6 and E7 proteins promote epithelial cell survival

Pathway 5

Human papillomavirus E6 and E7 proteins promorte epithelial cell
proliferation
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3. Diseases of the blood

3.1 Anemia of chronie disease (inflammatory anemia)

Key cellular contributors and processes

Pathway 1

Inflammatory mediators raise the production of hepeidin
Pathway 2

High levels of hepeidin block iron absorprion in the gur

Pathway 3

Impairment of iron release from splenic macrophages

Pathway 4

Inflammarory mediarors inhibit GATA signaling in erythropoiesis
Pathway 5

The rationale for anemia of chronic disease rreatment with erythropoietin
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3.2 Hemophilia

Key cellular contributors and processes

Pathway 1

Dhsfunction of the coagulation cascade in hemophilia
References

4. Endocrine, nurritional, and metabolic diseases
4.1 Thabetes mellitus vpe 1




wolerance of autoreactive T cells in T1D
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42 Type 2 diabetes mellitus

By cellular contributors and processes
Pasheay |

Eesulin synthesis

Pachway 1

 Eperglycemia and hyperlipidemia trigger bera-cell apoptosis
- Pashway 3

Beracell proliferation and compensation
Pashway 4

Essulin resistance

- Befercnces

- 43 Diabetic neuropathy

By cellular contributors and processes
Pashway 1

Microangiopathy in diaberic neuroparhy

| Pathway 2

* Meuron and Schwann cell death
 Pahway 3

- Pain perception in diabetic neuropatly
 References
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B cellular contributors and processes
 Pathway 1

- Deecreased secretion of thyroid hormones
Pathway 2

- Cellular effects of thyroid hormone deficiency
References

&5 Alpha-1 antitrypsin deficiency

. B cellular contributors and processes
Pachway 1

SERPINA l-associated pulmonary emphysema
Pathway 2

SERPINAl-associared liver damage
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4.6 Cystic fibrosis

Ky cellular contributors and processes
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Pathway 1

CFTR expression and degradation in epithelial cells in cysric
fibrosiz {class LI murarions)

Pathway 2

Failure of the ion channel function of CFTR in cystic fibrosis airway
epithelium {class [IL-IV mutarions)
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5. Diseases of the nervous system

5.1 Alzheimer's disease

Key cellular contributors and processes

Pathway 1

Amyloid-bera production and funcrions in Alzheimer's disease
References

5.2 Amvotrophic lateral sclerosis
b Key cellular contributors and processes
Pathweay 1
Glutamare and calcium excirotosicity of motor neurons in ALS
Pathway 2
Murarions in SOD1 and associated proreins cause motor neuron
death in familial ALS
References -
5.3 Familial hemiplegic migraine (FHM)
Key cellular contributors and processes
Pathway 1
Gluramate overload effects on the acrivarion of prostaglandin E2 and
NO synthesis
Pathway 2
Gluramare overload caused by murations in the genes associated with familial
and sporadic hemiplegic migraine
References

1. Diseases of the eve

6.1 Glaucoma

Key cellular contributors and processes

Pathway 1

Trabecular meshwork and Schlemm's canal endothelial cell volume
and contractility

Pathway 2

MY O C-associared glancoma

Pathway 3

Role of neurotrophic factor deprivation in retinal ganglion cell death
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6.2 Agerelated macular degeneration

Key cellular contributors and processes

Pathway 1

Complement activation in age-related macular degeneration
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e sivess, allrrans-rerinal, and lipefuscin toxicity in age-related
milar degeneration

i rericulum smress in age-related macular degeneration
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Cataract
contributors and processes

sl cataract
imduced cataract

=l cararact

- Diseases of the ear
1 Hearing loss
contributors and processes

1
—om of cochlear hair cell stereocilia proteing in hearing loss

ions of cochlear hair cell synapse proteins in hearing loss
3
et of mechanoelectrical rransduction and potassium cyeling in the
 fmmer ear in hearing loss

contributors and processes

1

—ene activarion of immune response in the middle ear epithelivm

i otitis media

z

stimulate mucins expression in the middle ear

Diseases of the circulatory system
- '&I i 1: i
. contributors and processes
1
iy lipoprotein internalization and the accumulation of lipids
aherosclerosis
z
o3 1 DI causes endothelial dysfunction in atherosclerosis
3
wall inflammarion and caleification in atherosclerosis
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8.2 Hypertension

Key cellular contributors and processes

Pathway 1

Rise in aldosterone synthesis in adrenal zona glomerulosa cells
Pathway 2

The role of aldosterone in the regulation of Na'/ClI/K homeostasis
Pathway 3

Dwsfuncrion of smooth muscle cells in hypertension

Pathway 4

Endothelial cells repress vasoconstriction In hypertension
References

8.3 Pulmonary arterial hypertension

Key cellular contributors and processes

Pathway 1

Endothelial cells stimulate vasoconstriction and thrombosis in pulmonary
hypertension

Pathway 2

The intense proliferation and contractile activity of smooth muscle cells
in pulmenary hypettension

Pathway 3

Increased proliferation of PASMCs in familial forms of pulmonary hypertension
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8.4 Hypertrophic cardiomyopathy

Key cellular contributors and processes

Pathway 1

Sarcomere disorganization and inmracellular calcium overload
Pathway 2

Cardlomyaorre hyperrrophy
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8.5 Archythmogenic right ventricular dysplasia (ARVID)
Key cellular contributors and processes

Pathway 1

Adherens junction dysfunction in cardiomyocytes in ARVD
Pathway 2

Desmosome dysfunction in cardiomyooytes in ARVD
Pathway 3

Cardiomyocyte dysfunction unrelated o eell junctons in ABVD
References

Y. Diseases of the respiratory system

9.1 Asthma

Key cellular contributors and processes
Pathway 1

Th2 cell response in asthma

Pathway 2

Easinophilia and nearrophilia in asthma
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. Pasbroray 3

. Aeway surface liquid thickness and mucus accumularion in asthma

FPashway 4

ey smooth muscle cells and airway remodeling in asthma

- Bieferences ’

%7 Chronic obstructive pulmonary disease

v cellular contributors and processes

Py 1

- Cizmreme smoke causes dysfunction and production of inflammatory

. mediators in alveolar epithelial cells

Paghrway 2
wore smoke and inflammation cause alveolar epithelial cell dearh in COPD

Diseases of the digestive system

Crohn's disease

contributors and processes

v 1

e im response to pathogens in the gut promotes inflammation
. i Crohn's disease

cell dysfunction in Crohin's disease

epithelial cell dysfunction in ulceratbve colits
2
epithelial cells drive immunological responses in ulcerative colitis

3
migration roward the endothelial cells in the intestine microvasculamre

associared with inflammarory bowel diseases

D8+ Tcell responze and mucosal damage in celiac disease
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10.4 MNonalcoholic farty liver disease
Key cellular contributors and processes
Pathway 1

Triglyceride srorage in NAFLD
Pathway 2

Lipotoxicity in NAFLD

References

[1. Diseases of the skin and subcutaneous tissue

11.1 Acne vulgaris

Key cellular contributors and processes
Pathway 1

Intflammarion in keratinocytes in the pathology of acne
Pathway 2

Increased proliferation of sebocytes in acne vulgaris
Pathwaw 3

Hyperseborrhea in acne vulgaris
References

11.2 Atopic dermatitis

Key cellular contributors and processes
Pathway 1

The onset of atopic dermatitis

Pathway 2

Acute phase initation in atopic dermaritis
References

11.3 Psoriasis

Key cellular contributors and processes
Pathway 1

Differentiation of psoriatic T cells
Pathway 2

Inrerleukin-17 and interleukin-22 signaling in psoriasis
References

11.4 Ichthyosis

Key cellular contributors and processes
Pathway 1

Ichthyosis vulgaris overview

Pathway 2

Holinked ichthyosis overview

Pathweay 3

Harlequin ichthyosis overview
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[Z. Diseases of the musculoskeleral system

12.1 Ostecarthritis
Eey cellular contributors and processes
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Bashway 3
 TFB signaling provokes endochondral ossification with osteophyte
* formation in OA
222 Osteoporosis (typeD)
Bew cellular contributors and processes
F 1
Dssoclast-mediated bone resorption in postmenopavsal women
¥ 2

Osteopetrosis

cellular contributors and processes

1

Dsmecwchasr funcrional impalement in csteopetrosis

2

signaling dysregulation in osteoblasts

3

mbular acidosis associated with carbonic anlwdrase II mutation
 amd csteopettosis

B. Diiseases of the genitourinary systern
131 Prelonephritis

1 oellular contributors and processes

1

3 ol of wlHike receptors in pyelonephritis

B 2

The ol of endothelial cells in pyelonephrits

iy 3

= of inrerstitial fibroblasts in pyelonephritis

.i___ ; oeliular contributors and processes

L *:lli complement in glomerulonephritis
~ee dysfuncrion in glomeralonephritis

" cell dysfunction in glomerulonephritis

Conrents
Pahway 1
- T%F and [L1B provoke ECM degradarion in ostecarthritis
Pashway 1
Chondrocyte death in ostecarthritis .

eeohlasrmediared bone demineralizarion in postmenopausal women:
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13.3 Polyoystic kidney disease

Key cellular contribvurors and processes

Pathway 1

Formation evsts in polveystic kidney disease
Pathway 2

Dysfunction of cilia in polyoystic kidney disease
Beferences
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13.4 Polyoystic ovary syndrome

Key cellular contributors and processes

Pathway 1

Disruption of lureinizing hormone and folliclestmulating hormone
secretion in POOS

Pathway 2

[mpaired seeroidogenesiz in PCOS

References

13.5 Endometriosis

Key cellular contributors and processes

Pathwray 1

Local estrogen production stimulares ectopic endometrium proliferation

Pathway 2

Progesterone resistance stimulares endomerriotic cell survival

Patlweay 3 -

Enhanced angiogenesis in endometriosis

References

111

Pathway analysis perspectives/advantages

14. Applications of disease pathways in biology and medicine

Pathway analysis for personalized medicine
Bicinformarics foundation for patient data analysis
Pathway and network analysis output interpretation
In silico modeling in biomedicine

Tools and repositories for pathway analysis
Conclusion

References
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