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e Enter one or more search terms.

e Ulse Limits to restrict your search by search field, chromosome, and
other criteria.

e Use Index to browse terms found in OMIM records.

e Use History to retrieve records from previous searches. or to combine
searches.

OMIM™ - Online Mendelian Inheritance in
Man™

Welcome to OMIM, Online Mendelian Inheritance in Man. This database is a
caralog of human genes and genetic disorders authored and edited by Dr.
Victor A. McKusick and his colleagues at Johns Hopkins and elsewhere, and
developed for the World Wide Web by NCBI. the National Center for
Biotechnology Information. The database contains textual information and
references. It also contains copious links to MEDLINE and sequence records
in the Entrez system, and links to additional related resources at NCBI and
elsewhere,

You can do a search by entering one or more terms in the text box above.
Advanced search options are accessible via the Limits, Preview/Index, History,
and Clipboard options in the grey bar beneath the text box. The OMIM help
document provides additional information and examples of basic and advanced
searches.

The links to the left provide further technical information, searching options,
frequently asked questions (FAQ), and information on allied resources, To
return to this page, click on the OMIM link in the black header bar or on the
graphic at the top of any OMIM page.

NOTE: OMIM is intended for use primarily by physicians and other
professionals concerned with genetic disorders, by genetics researchers, and by
advanced students in science and medicine. While the OMIM database is open
to the public, users seeking information about a personal medical or genetic
condition are urged to consult with a qualified physician for diagnosis and for
answers to personal questions.

OMIM™ and Online Mendelian Inheritance in Man'™ are wademarks of the
Johns Hopkins University.

Disclaimer | Write 1o the Help Desk | Privacy Policy
NCBI | NLM | NIH

(5]

6.5.2006



OMIM - Online Mendelian Inheritance in Man

Suwanka ¢. | z2

My NCBI

3 " Johne P AR ERR
et MHopkinse <
Umniversity | [Sign in] (¢

OMIM

pINE S
- NC Bl Online Mendelian Inheritunce in Man .
AN Datatiasas Pubhied Nucleote Proguin eunome Structure é'lge Taxanonmy «
Search [OMIM | e atoplc dermatitisi=ic=o
Limits Preview/Index History Clipboard Details ;

Entrez

oMM

Saarch OMIM
Search Gene Map
Search Marbild Map

Help
OMIM Help
How to Link

FAQ

Numbering System
Symbals

How to Print

Citing OMIM
Download

OMIM Facts
Statistics

Update Log
Resirctions on Use

Allled Resources
Genelic Alllance
Databsses

HGMD
Locus-Spocific
Model Organisms
MiloMap
Phenotype

Davis Human/Mouse
Homology Maps
Coriall

The Jackson
Laborstory

Human Gene
Nomenclature

Human Genome
Resources

Gonas and Disease
Locuslink

Map Viewor
Sequaencing Frograss

http://www . nebi.nlm.nih.gov/entrez/query. fegi?db=0OMIM

e Enter one or more search terms.

e Ulse Limits to restrict your search by search field, chromosome, and
other criteria.

e Use Index to browse terms found in OMIM records.

e Use History to retrieve records from previous searches. or to combine
searches.

OMIM™ - Online Mendelian Inheritance in
Man™

Welcome to OMIM, Online Mendelian Inheritance in Man. This database is a
caralog of human genes and genetic disorders authored and edited by Dr.
Victor A. McKusick and his colleagues at Johns Hopkins and elsewhere, and
developed for the World Wide Web by NCBI. the National Center for
Biotechnology Information. The database contains textual information and
references. It also contains copious links to MEDLINE and sequence records
in the Entrez system, and links to additional related resources at NCBI and
elsewhere,

You can do a search by entering one or more terms in the text box above.
Advanced search options are accessible via the Limits, Preview/Index, History,
and Clipboard options in the grey bar beneath the text box. The OMIM help
document provides additional information and examples of basic and advanced
searches.

The links to the left provide further technical information, searching options,
frequently asked questions (FAQ), and information on allied resources, To
return to this page, click on the OMIM link in the black header bar or on the
graphic at the top of any OMIM page.

NOTE: OMIM is intended for use primarily by physicians and other
professionals concerned with genetic disorders, by genetics researchers, and by
advanced students in science and medicine. While the OMIM database is open
to the public, users seeking information about a personal medical or genetic
condition are urged to consult with a qualified physician for diagnosis and for
answers to personal questions.

OMIM™ and Online Mendelian Inheritance in Man'™ are wademarks of the
Johns Hopkins University.

Disclaimer | Write 1o the Help Desk | Privacy Policy
NCEI| NLM | NIH

(5]

6.5.2006



OMIM - Online Mendelian Inheritance in Man

> NCBI

Al Qaizrzsss Mussbdec

Scarch OMIM

Ertmz

oMM

Search OMIM
Sasoch Gene Map
Searoh Morbad Map

Halp
On Holp
How o Lk

FAQ

Numberng System
Symbois

How to Priet

cung OMIM
Dowrload

OMIM Facts
Suiatics

Update Log
Restictons on e

Allled Rasourcas
Geretc Allance
Datotasey

HGMD
Lotus-Spoane
Mogde! Drganivm
Michian
Frenotypa

Daws HumanMouse
Homology Maps
Corieli

The Jackson

Labo

Human Gene
Nomeoclature

Human Genume
Resources

Geres and Disease
Locusbink

Mup Viewar

Saquancng Progress

http/fwww_nebi.nim.nih. gov/entrez/query fegi?CMD=search& DB=omim

’ v ~ v -
Limwts Praviewindex Histocy Clipboard Detats

Moo Protess = Druzues raC Tansnorry

" for atopic dermatitis Go. Sn
Display Titles ' Show 20 1 Sendio
r : R

Al 48 OMIMJDSNP: 3  OMIMUNSTS: 15 %

Ivems 1 - 20 of 46 IPDoO|1 of 3 Next
[ 12003165 Links
DERMATITIS. ATOPIC
DERMATITIS. ATOPKC, | INCLUDED:. ATODL INCLUDED
Gowe map bocws 20p, 1725, 1312-q14, 3¢31-13. 321
[[12: 2603804 Litks
DERMATITIS, ATOPIC, 3; ATOD3
Gome map Jocus 20p
[713: 26603845 Links

DERMATITIS, ATOPIC, 6, ATOD6
Geme map Jocwss 531 =33
[ 4: 7605805 Links
DERMATITIS, ATOPIC, 4; ATOD4
Gieme o Jowtis | 7425
18 #147050 Links

IgE RESPONSIVENESS, ATOPIC; IGER

ATOPY, SUSCEPTIBILITY TO, INCLUDED

Giewe map bocus 16p12 F-pl 12 123425, 13914 1 1112413, 6p21 2-ph2, Sq53.2,
a3z

[16; %e005844 Linka

DERMATITIS, ATOPIC, 5: ATODS
Gene map doows 131214

[19:221700 Linkz
DEAFNESS, NEURAL, WITH ATYPICAL ATOPIC DERMATITIS
[T18: Te003803 Links

DERMATITIS, ATOPIC, 2, ATOD2
Geme map Jocus 121
[19: *135%940 Links

FILAGGRIN, FLG
PROFILAGGRIN, INCLUDED
Gene msap Jocus 1421

[ 10: #600807

ASTHMA, SUSCEPTIBILITY TO
Geoe map bocas 13141, g2 312 1, 10giL 2, 6p21 2.p12, 6920 3, 6p21.3
5q32-q34, 8G31 1gq33 1, Sqat-qid, Sq3lid, Sl 2g22

CI11: 71477840 Links

Gerelests, Links

26.5.2006

Stranka &. 122

| T
0 M I M Hophins My NCB
Online Mendelian Tnkeritance in Man Uniwersity [1S5900]

M - Online Mendelian Inheritance in Man Stranka &. 222

INTERLEUKIN 4; IL4
Ciese map locus S¢31.1

[C112: 26147060 Links
HYPER-I2E SYNDROME
Ciese pwap locus 4421

[T113: 003010 GanuTeals, Links
SERINE PROTEASE INHIBITOR, KAZAL-TYPE, 5, SPINKS
Giewe s locus 5437

[T114:* 147781 Linke
INTERLEUKIN 4 RECEPTOR, [L4R
Ciem: map lovus 16p12 1-pl12

IT118; % 147138 Links
MEMBRANE-SPANNING 4 DOMAINS, SUBFAMILY A,
MEMBER 2, MS4A2
Giese map locus (117

[116:606242 Links

MENTAL RETARDATION, MICROCEPHALY, GROWTH
RETARDATION, JOINT CONTRACTURES, AND FACIAL
DYSMORPHISM

[[117:606772 Links
MENTAL RETARDATION, OBESITY, MANDIBULAR
PROGNATHISM, AND EYE AND SKIN ANOMALIES

118: *604176 Lifiks
SUPPRESSOR OF CYTOKINE SIGNALING 3; SOCS3
Gieme map locus 179233

[7119: 146840 Links
IMMUNODEFICIENCY WITH DEFECTIVE LEUKOCYTE AND

LYMPHOCYTE FUNCTION AND WITH RESPONSE TO
HISTAMINE-1 ANTAGONIST

[120: 147576 Links

INTERFERON REGULATORY FACTOR 2: IRF2
Ciewe map locus 44331

ftems 1 - 20 of 46 @1 SE3 Nt
Displyy THies ¥ Show 20 §liSendto &
Diaclabmer | Witte 10 the Halp Desk | Prvacy Poley
NGB NLM | NIH
_ www.ncbinimonih gov/entrez/query. fogi?CMD=search& DB=omim 26.5.2006



OMIM - Online Mendelian Inheritance in Man

Jobus
(‘J \| N I 0 M I M Maphing My NGB
RN IR 0 1ise Mendelian Iunheritance in Mar University [|5W. '“: |:
Al Datgrens Putdvinz Hicheaten Prztan Germms Hiraztarn o Tncmary
Search OMIM  for slopic denratils Go | Clear | 53y
- - v v v \
Limits Praview/Ingox History Cliptoard Detalls
Display Titles ¥ Show 20 & Sendto
Ertrax P s = =
e Al 46 OMIM dbSNP 3 OMIM UniSTS: 15
Seacch CANM Items 21 - 40 of 46 Preiaun | Page | 2 of 3 et

Seacch Gane Mup
Soerth Mot Mag

Halp
OMINA Hap
How' to Link

FAQ

Numbarng System
Fymbols

How fo Fymt

Cang OMIN
Download

OMIM Facts
Systes

Update Log
Restrichona on Use

Allled Rosources
Genabc Aliance
Databasan

HGMD
Locun-Spomcific
Modsl Organisms
Michap
Frecolee

Davs humsnMouss
Homoiongy Maps
Conek

Tha Jackson
Laboratory
Human Gang
Nomenciature

Human Ganome
Resowcss

Qeres and Dusasy
Locuslink

Map Vst
Sacuencing Progress

http:/‘www.ncbi nlmnih.gov/entrez/query. fegi?CMD=scarch& DB=omim

Swanka & 122

[J21:#115150
CARDIOFACIOCUTANEOUS SYNDROME

Ciene mip locus 734

CaenaTests, Links

[[122: 243700 Links
JOB SYNDROME
[[123; *607003 Links

THYMIC STROMAL LYMPHOPOIETIN
Crene map locus Chr 3

[]24: * 604832 Links
CHEMOKINE, CC MOTIF, LIGAND 27; CCL27
Giene map locus Tpld

[125: *600240 Links
G PROTEIN-COUPLED RECEPTOR 2, GPR2
Ciene map locus 17627 19213

[[126: *600953 Links
INTERLEUKIN 18 1L18
Crene map locus Hlgd2 2.g22 %

[27:*173460 Links
PLATELET FACTOR 4; PF4
Crene map locus 4g1 2411

[[128: *609509 Litths
INTERLEUKIN 31, 1L31

[129: 2256500
NETHERTON SYNDROME; NETH
Giene map locus 517

[[130: #146700 Links
ICHTHYOSIS VULGARIS
Gene map locus 1y

[[131; *605941 Links

SQUAMOUS CELL CARCINOMA ANTIGEN RECOGNIZED BY
TCELLS 1, SARTI
Ciene map locas Cor 1)

[[132: 5609536 Links

GenaTasts, Links

26.5.2006

{ - Online Mendelian Inhentance in Man Stranka ¢. 222

COMPLEMENT COMPONENT S DEFICIENCY

[7133: *6077%6 Links
PHD FINGER PROTEIN 11; PHFI1
Giene map locus 13g14.]

[134: 26257210 Lirks

OCULOPALATOCEREBRAL SYNDROME
PERSISTENT HYPERPLASTIC PRIMARY VITREOUS, INCLUDEL, PHPV,

INCLUDED

[[135: *005084 Links
CALCIUM-BINDING ATOPY-RELATED AUTOANTIGEN |,
CBARAL

[136: 2609958 Lrks
ASTHMA-RELATED TRAITS, SUSCEPTIBILITY TO, 3

C137:#608584 Links
ASTHMA-RELATED TRAITS, SUSCEPTIBILITY TO, 2
Giep map locus Tpiiptd

D 38: *a0804 ks
INTERLEUKIN 1-INDUCED NUCLEAR ANKYRIN REPEAT
PROTEIN
CGiene map focus 3911 11

[[139: 4607277 Links
ASTHMA-RELATED TRAITS, SUSCEPTIBILITY TO, |
Gene map docus 1422 |

[140: #607154 Links
ALLERGIC RHINITIS
Giene map bocus Sg11

Items 21 - 40 of 46 Previowe | Page | 2 of 3 Next
Disphy Titkas 4 Shw 20 ¢ Sendto &
Diciaimer ] Wree % the Help Desk | Privacy Policy
NCET | NLM | NIH
Shay 22 2004w 31 8T
www_nebinlmonib gov/entrez/query fegi?CMD=search& DB=omim 26.5.2006



OMIM - Online Mendelian Inheritance in Man

> NCBI

Scarch OMIM

Ertmz

oMM

Search OMIM
Sasoch Gene Map
Searoh Morbad Map

Halp
O Holp
How o Lk

FAQ

Numberng System
Symbois

How o Pried

Cung OMIM
Dowrdoad

OMIM Facts
Suiatics

Update Log
Rastnctons on Lde

Allled Rasourcas
Geretc Allance
Databases

HGMD
Lotus-Spoans
Mogde! Drganinvm
Michian
FPrenotyps

Daws HumanMouse
Homology Maps
Conell

The Jackson

Labo

Human Gene
Nomecclature

Human Genume
Resources

Geres and Disease
Locuslink

Mup Viewar

Saquancng Progress

htep:/fwww _nebinim.nih.gov/entrez/query. fegi?’CMD=search& DB=omim

Online Mendelian Tnkeritance in Man
Al Qauarasss MusMen Moeo Protess

Stranka &. 122

MIM fohs
Hophing
GeroTe Beuzaes rac Tansmgrry
' for atopic demmatitis Go [ Clear | 50

Lim#s  Previewindex  Histoy  Clipboard  Oetatls

Display Titles © Shaw 20 Sendio

F 2 > N
All: 48 OMIMODSNP: 3 OMIMUNISTS: 15 %

Ivems 1 - 20 of 46 [POOO|1 of 3 Next
[ 12003165 Links
DERMATITIS. ATOPIC
DERMATITIS. ATOPKC, | INCLUDED:. ATODL INCLUDED
Gewe map boows 20p, 1725, 13q12-q14, 5¢31-¢13. 321
[12: 2603804 Links
DERMATITIS, ATOPIC, 3; ATOD3
Gome map Jocus 20p
[713: 26603845 Links
DERMATITIS, ATOPIC, 6, ATOD6
Geme map oo 53133
Links
. ATOPIC, 4, ATOD4
Links

RESPONSIVENESS, ATOPIC; IGER

ATOPY, SUSCEPTIBILITY TO, INCLUDED

Giewe map bocus 16p12 1-ph 12, 1g23-25, 1304 1 1112413, 6p21 2-pi2, 5q35.2,
a2

[ 6: #e605844 Linka

DERMATITIS, ATOPIC, 5: ATODS
Gene map Jocus 131214

[19:221700 Linkz
DEAFNESS, NEURAL, WITH ATYPICAL ATOPIC DERMATITIS
[T18: Te003803 Links

DERMATITIS, ATOPIC, 2, ATOD2
Geme map Jocus 121
[19: *135%940 Links

FILAGGRIN, FLG
PROFILAGGRIN, INCLUDED
Giomee s Josus 1421

[T 10: #600807

ASTHMA, SUSCEPTIBILITY TO
Gene map bocas 13141, 11gi2 3.1 1, 10gEL 2 6p21 2.p12 6p2) 3 6p21 3
$032-q34, Sgt g3t 1 Sqat-gid, 531t Sqal, 2g22

CI11: 71477840 Links

Gerelests, Links

26.5.2006

IMy NCB
University iSgnin)

M - Online Mendelian Inheritance in Man Stranka ¢. 222
INTERLEUKIN 4; IL4
Ciese map locus S¢31.1
[C112: 26147060 Links

HYPER-I2E SYNDROME
Ciene wap locus 4921

[T113:*003010 GanuTeals, Links
SERINE PROTEASE INHIBITOR, KAZAL-TYPE, 5, SPINKS
G s lovus 537

[C114: 147781 Linke
INTERLEUKIN 4 RECEPTOR; [L4R
Cieme: maap locus [6p12 1-pl12

[TI18:* 147138 Links
MEMBRANE-SPANNING 4 DOMAINS, SUBFAMILY A,
MEMBER 2, MS4A2
Giese map locus (117

[C116: 606242 Links

MENTAL RETARDATION, MICROCEPHALY, GROWTH
RETARDATION, JOINT CONTRACTURES, AND FACIAL
DYSMORPHISM

[[117:606772 Links
MENTAL RETARDATION, OBESITY, MANDIBULAR
PROGNATHISM, AND EYE AND SKIN ANOMALIES

C118: *604176 Links
SUPPRESSOR OF CYTOKINE SIGNALING 3; SOCS3
Gieme map locus 17925 3

71 19: 146840 Links
IMMUNODEFICIENCY WITH DEFECTIVE LEUKOCYTE AND

LYMPHOCYTE FUNCTION AND WITH RESPONSE TO
HISTAMINE-1 ANTAGONIST

[120: 147576 Links
INTERFERON REGULATORY FACTOR 2: IRF2

Cieme map locus 44331
[ Page | 1
. Show 20 [1l{Sendio [

ftems 1 - 20 of 46
Displyy Thias

of 3 feext

Cescaker | Wite 10 th Halp Desk | Privacy Polcy
NGB NLM | NIH

Mo 10 200 B3 AT

 www.achinimonih govientrez/ query. fegi?CMD=search& DB=omim 26.5.2006



MIM Gene map Stranka €. 1z2

psbs OMIM B ot
-~ g Hopkina
- NL BI Online Mendelian Inheritance in Man &; u-u’:u..:,

Pubhed Nuckotds Proten Canoma Structurs PopSat Taxonamy OMIM

The OMIM Gene map presents the cytogenetic map location of disease genes and other expressed
genes described in OMIM. See the OMIM Morbid Map for a list of disease genes organized by
disease. For more refined maps of genes and DNA segments click on the Location to invoke NCBI
Entrez Map Viewer.

Search for: Find | | Find Next | (from the current location)
o Enter gene symbol, chromosomal location, or disorder keyword to search for, e.g. "CYP1",
"5 "lprer”, "Xq", or "alzheimer".
¢ You must capitalize X and Y to search for those chromosomes.

5q31-q33, ATODG to 5q31.1, IGES <<Move Up Move Down>>
Location| Symbol Title MIM # Disorder Comments | Metl
. . Dermatitis, atopic
- o / { il '
5q31-g33|ATODG Dermatitis, atopic, 6 605845 603165 (2) Fd
; . _ 100kb
sq3l-g33|cpxy  |Caudal type homeo box| o6 distalto  |RESs
transcription factor 1 3 REn
CSFIR
. o .~ |Celiac disease {Celiac disease
p = ’ 5 ’ .
3q31-q33|CELIAC2 | ccontibility 10,2 [9927* | susceptibility to, 2} (2) Fd
Bronchial
5q31-q33|BHRI hyperresponsiveness-1 | 600807 | Bronchial asthma (2) Fd
(bronchial asthma)
5q31-q33 | EOS Eosinophilia, familial |131400 f,")s'“""“"“" Tl Fd
HCI, Hemangioma, capillary Hemangioma, capillary | ?same as .
5q3l1- PR 2 2 y e
3931-033 1 yEnic |infantile 602089 fantile (2) cmaL  |Fd
2 - S-hydroxytryptamine A
5q31-q33|HTR4 (serotoni) receptora [SOR1S4 A
Plasmodium gy ;
5q31-33 | PFBI falciparum blood 248310 i‘ﬂ";’;‘:};‘ﬁ; '(",")“"S"«V of Fd
infection levels N
Protein phosphatase 2, Q1% 2 ¥
Lz 21l peporon Lreonlatore cabunic B lend3a< [SPinocerebellar ataxia | R RI




MIM Gene map Stranka €. 1z2

psbs OMIM B ot
-~ g Hopkina
- NL BI Online Mendelian Inheritance in Man &; u-u’:u..:,

Pubhed Nuckotds Proten Canoma Structurs PopSat Taxonamy OMIM

The OMIM Gene map presents the cytogenetic map location of disease genes and other expressed
genes described in OMIM. See the OMIM Morbid Map for a list of disease genes organized by
disease. For more refined maps of genes and DNA segments click on the Location to invoke NCBI
Entrez Map Viewer.

Search for: Find | | Find Next | (from the current location)
o Enter gene symbol, chromosomal location, or disorder keyword to search for, e.g. "CYP1",
"5 "lprer”, "Xq", or "alzheimer".
¢ You must capitalize X and Y to search for those chromosomes.

5q31-q33, ATODG to 5q31.1, IGES <<Move Up Move Down>>
Location| Symbol Title MIM # Disorder Comments | Metl
. . Dermatitis, atopic
- o / { il '
5q31-g33|ATODG Dermatitis, atopic, 6 605845 603165 (2) Fd
; . _ 100kb
sq3l-g33|cpxy  |Caudal type homeo box| o6 distalto  |RESs
transcription factor 1 3 REn
CSFIR
. o .~ |Celiac disease {Celiac disease
p = ’ 5 ’ .
3q31-q33|CELIAC2 | ccontibility 10,2 [9927* | susceptibility to, 2} (2) Fd
Bronchial
5q31-q33|BHRI hyperresponsiveness-1 | 600807 | Bronchial asthma (2) Fd
(bronchial asthma)
5q31-q33 | EOS Eosinophilia, familial |131400 f,")s'“""“"“" Tl Fd
HCI, Hemangioma, capillary Hemangioma, capillary | ?same as .
5q3l1- PR 2 2 y e
3931-033 1 yEnic |infantile 602089 fantile (2) cmaL  |Fd
2 - S-hydroxytryptamine A
5q31-q33|HTR4 (serotoni) receptora [SOR1S4 A
Plasmodium gy ;
5q31-33 | PFBI falciparum blood 248310 i‘ﬂ";’;‘:};‘ﬁ; '(",")“"S"«V of Fd
infection levels N
Protein phosphatase 2, Q1% 2 ¥
Lz 21l peporon Lreonlatore cabunic B lend3a< [SPinocerebellar ataxia | R RI




Map Viewer

p—

PubMed

Search

Human genome
averview page (Budd
36.1)

Human genome
overview page (Build
35.1)

Map Viewer Home

Map Viewer Help
Human Maps Help
FTP

Data As Tabie View

Maps & Options

Compress Map ™
Region Shown
5q31.1

5q31.1 Go|

= ot

To00n

=1n

You ara here

Ideogran
5‘3?
wfi

Sald
Bqi4

£l
522

http://www . ncbi.nlm.nih.gov/mapview/maps.cgi?0ORG=hum&CHR=5&maps=loc-r,morbid, gene& R 1=on&query=ATOD6& VERBOSE=._..

- NCBI NCBI Map Viewer

Entrez BLAST OMIM

|Find|  [__Find in This View

J

Homo sapiens Build 36.1 (Current)

Chromosome: 1234[5]678910111213141516171819202122 XY MT

Query: ATOD6 |clear]
Master Map: Genes On Cytogenetic
Region Displayed: 5q31.1

Symbol Links
LOC90624 pr hm sts
ACTBP4

KIAAI961 pr sts
LOC653554 pr
LOC441107 pr hm
ACSL6 OMIM pr hm sts
P4HA2 OMIM pr hm sts
SLC22A4  OMIM pr hm sts
SLC22A5  OMIM pr hm sts
IRF1 OMIM pr hm sts
ILS OMIM pr hm sts
RADS0 OMIM pr hm sts
IL13 OMIM pr hm sts
1L4 OMIM pr hm sts
KIF3A OMIM pr hm sts
LEAP-2 pr hm sts

Summary of Maps

Cyto

5q31.1
5q31.1
5q23.3
5q31.1
5q31.1
5q31
5q31
5q31.1
5q31
5q31.
5q31.
5q31
5q31
5q31.1
5g31
5q31.1

Taxonomy

Stranka ¢. 1 z3

Structure

| Advanced Search |

BLAST The Human Genome
Description

hypothetical protein LOC90624

actin, beta pseudogene 4

KIAAI1961 gene

similar to acyl-CoA synthetase long-chai
LOC441107

acyl-CoA synthetase long-chain family m
procollagen-proline, 2-oxoglutarate 4-dio
solute carrier family 22 (organic cation tr:
solute carrier family 22 (organic cation tr:
interferon regulatory factor |

interleukin 5 (colony-stimulating factor, ¢
RADS0 homolog (S. cerevisiae)
interleukin 13

mnterleukin 4

kinesin family member 3A
liver-expressed antimicrobial peptide 2

26.5.2006



Map Viewer
S Genes_seq Xl Horbid 21X Genes_cytoX)
1] 3 13049, £ 601860 - FSTL4
£33 s |
b3+ 10.nd L um [sons | ATOD6
S438 190, 0n | 806770
Sea070 C5orfl5
& default 10,703 |1-coceases i1y | A DI LB,
‘ i, ie54as VDACI
C master 130,90 REPGETG
TS . {7 SKPIA
FETRRTE [ B RETN | <
131,204 1| Locesssse ; PPP2CA
i Locestta?
191,30 | SARIB
| g [~ SaRLE
131509 1| - LOCEes029 1 CAMLG
ETNLE I B ' PITX
131w |4 :gm i ) 1
. :
151.6n3 |1 Locestiss i LOC389328
FETOUTE I B (23
.
wand (L5 s I . H2AFY
s - 88 || T Locessor
. " I 147043 .
s % B0 pides . CSorf20
152.3041 | LOCGeS 156 1314 | e .
G 204010 Fypr ]
132402 1§ eswne 605370 {
152,50 161541
132,60 w2zl
152,74 410
TP | B [ G065
152,90 13504
62377
LOCUAB187 e !
oo £0419
153,10 4757%
133,20 0
133,304 | CoriiS 62069
t 14704
g | 3ess '
ws.end N TR 157164 1
133.0nd 3 FPPZTR ;
133.704 | z COoRLY |
133,804 7| Macidesr R
m.w] i I
t3end 3| SAR1D o
wend | |
14,208 |} P76 J
& ]
134,309 | [Fcem I

pr hm sts
OMIM sts

pr hm sts
OMIM pr hm sts
OMIM pr hm sts
OMIM pr hm sts
OMIM pr hm sts
OMIM pr hm sts
OMIM pr hm

pr hm

pr hm sts

pr
OMIM pr  sts

: | NEUROG1 OMIM pr hm sts

5¢31.1
5q31-g33
5q31.1
5q31
5q31
5¢31.1
5q31.1
5q23
5q31
5q31.1
5q31.3-q32
Sq31.1
5¢31.1
5q23-q31

Strénka ¢.2z3

follistatin-like 4

Dermatitis, atopic. 6

chromosome 5 open reading frame 15
voltage-dependent anion channel |
S-phase kinase-associated protein 1A (pl
protein phosphatase 2 (formerly 2A), cate
SARI gene homolog B (S. cerevisiae)
calcium modulating ligand

paired-like homeodomain transcription fa
hypothetical LOC389328

H2A histone family, member Y
hypothetical protein LOC645407
chromosome 5 open reading frame 20
neurogenin |

http://www.ncbi.nlm.nih_gov/mapview/maps.cgi?ORG=hum&CHR=5&maps=loc-r,morbid,gene&R I=on&query=ATOD6& VERBOSE=...  26.5.2006



Map Viewer
Rl P ‘
st > 130,49, i 4
3 130,503
Sq34 o B
Sq38 190,60
190,70
& default ] 4R
€ master 130,90 {|—RAPGErS
ETLE Il Ep—
m.m‘ XIARL961
131,209 |- Locesssse
131,94 ‘ m:""
1tend |
131,509 | -3205-31
ETRTY I e
e
151,603 |1 LoCestise
LT N
wand (15
$32.94 !‘ 5&2‘2;.::
152.2m9 of - 2
1529041 Locessiss
ede B erii
152504
JEPRTE
152,
TP | B
132,903
1338 LOCEAG187
13310
13520
133.!!: - m:“
133,40
ws.end N TR
133,601 1| PPPZCH
m.m: :' %2:
133,804 | meC1dey
m."] i
13enq )| SARID
154,10
waoand |5
1se.ond |1Eg0e

http://www.ncbi.nlm.nih_gov/mapview/maps.cgi?0ORG=hum&CHR=5&maps=loc-r,morbid,gene&R I=on&query=ATOD6& VERBOSE=...

Horbid 21 X] Ms;cqto&

{ 601860
L1150

0779
| $04539
| 806770
| 601538
1688070
(121050
| ‘192974

153455

S0432
1734
&

= )

14748
4

>

-

18144
6

P-4 4 -4

Y
w

E 333 1 3
=0

= >

~

=33

iy >
ARR2
22

-
i

FSTL4 pr hm sts
ATODG6 OMIM sts
CSorfl5 pr hm sts
VDACI OMIM pr hm sts
SKPIA OMIM pr hm sts
PPP2CA OMIM pr hm sts
SARIB OMIM pr hm sts
CAMLG ~ OMIM pr hm sts
PITXI OMIM pr hm
LOC389328 pr hm
H2AFY pr hm sts
LOC645407 pr
Csorf20  OMIMpr  sts

- NEUROGI OMIM pr hm sts

5q31.1
5q31-g33
5q31.1
5q31
5q31
5¢31.1
5q31.1
5q23
5q31
5q31.1
5q31.3-q32
S5q31.1
5¢31.1
5q23-q31

Strénka ¢.2z3

follistatin-like 4

Dermatitis, atopic. 6

chromosome 5 open reading frame 15
voltage-dependent anion channel 1
S-phase kinase-associated protein 1A (p]
protein phosphatase 2 (formerly 2A), cate
SARI gene homolog B (S. cerevisiae)
calcium modulating ligand

paired-like homeodomain transcription fa
hypothetical LOC389328

H2A histone family, member Y
hypothetical protein LOC645407
chromosome 5 open reading frame 20
neurogenin |

26.5.2006



OMIM - Online Mendelian Inheritance in Man

> NCBI

Al Databasas

Search OMIM

Entrez

OMIM

Search OMIM
Search Gene Map
Search Morbid Map

Help
OMIM Help
How fo Link

FAQ

Numbening Sysatem
Symbotls

How 1o Primt

Citing DMIM
Downlead

OMIM Facts
Statistics

Update Log
Restrictions on Use

Allled Resources
Genetic Alliance
Databases

HGMD
Locus-Specific
Mode! Organiams
MitoMap
Phenotype

Davis Human/Mousa
Homolegy Maps
Coriell

OMIM
Hopking
Online Mendelian Inheritance in Man University

PubMed Nuclaotida Proten Ganame Btructura

~ - \ \ .

' Limits Preview/index History : Clipboard ' Details
Display Titles

* Show 20 - Sendto |

A

All:2 OMIM GbSNP:0  OMIM UniSTS: 2 9%
Items 1~ 2o0f 2

[ 12 %603165

DERMATITIS, ATOPIC
DERMATITIS. ATOPIC, 1, INCLUDED; ATODI, INCLUDED
Gene map locus 20p, 17425, 13q12-q14, 5q31-9313, 3q2!

[J2: 2605845

DERMATITIS, ATOPIC, 6: ATOD6

Gene map locus 5g31-g33

PMC

http:/www.ncbi.nlm.nih.gov/entrez/query. fegi?db=gene& cmd=Display&dopt=gene omim&from uid=114477

Taronomy

Strénka &¢. 122

My NCBI k4]
[Sign In] [Register]

oM

One page.

Links

Links

26.5.2006



OMIM - %603165 DERMATITIS, ATOPIC Stranka ¢ 1z 4

%603165 DERMATITIS, ATOPIC
Alternative titles; symbols

ATOD
ECZEMA, ATOPIC
DERMATITIS, ATOPIC, 1, INCLUDED; ATOD1, INCLUDED

Gene map locus 20p, 1725, 13q12-g14, 5q31-g33, 3q21
TEXT

Many inflammatory diseases, such as atopic eczema, are genetically complex, with multiple alleles
at several loci thought 1o be involved in their pathogenesis. The new occurrence of such diseases
after organ transplantation suggests that genetic predisposition may be confined to the particular
organs or physiologic systems. A new occurrence of asthma after bone marrow transplantation from
a donor who had asthma (Agosti et al., 1998) or new asthma in a recipient who had fungs
transplanted from an asthmatic donor (Corms and Darle, 1993 ) suggests that expression of some
mflammatory disorders is a result of both systemic (often immune) influence and end-organ
specificity, each under distinct genetic control.

Turner ¢ al, (1998) described an 18-year-old woman who had had an intensely itchy rash on her
right leg since childhood. There were no exacerbating factors. Her itch improved with sunlight.
Topical corticosteroids gave only a small benefit The patient also had hayfever, but was otherwise
well. Her eczema was in an uninterrupted distribution down the inner aspect of her right leg in a
pattern of Blaschko described by Juckson (1976} and thought to be the path of migration of a clone
of embryonic keratinocvtes. Histology of a biopsy specimen showed features rypical of eczema and
supported a diagnosis of linear eczema (dermatitic nevus). The rest of her skin was normal. She was
found to be atopic with multiple positive prick tests (on normal skin), including house dust mite,
feathers and grass, and a raised 1gE of 308 [U. In this patient, Turner ¢t al. (1998) suspected that an
aberrant clone of cells with either genetic (or epigenctic) change allowed expression of the atopic
eczema phenotype in the mutated area only. As conventional treatments were largely unsuccessful
and the area of involvement was small, Turner et al (1998) excised the most itchy area of skin on
her thigh as split skin. This produced only transient relief” Full skin thickness was excised from
another area, and grafted with split skin from a donor area on her thigh. She had lasting relief for 6
years, although the itch persisted in her untreated skin. g

In developed countries, the prevalence of atopic dermatitis is said to be approximately 15%, with a
steady increase during the end of the 20th century (Kay et al | 1994; Taylor et al., 1984). To identify
suscepuibility loci for atopic dermatitis, Lee 1 al. (2000) ascertained 199 families with at least 2
affected sibs based on established diagnostic criteria. A genomewide linkage study revealed highly
significant evidence for linkage on 3q21 at marker D3S3606. Moreover, this locus provides
significant evidence for linkage of allergic sensitization under the assumption of patemal imprinting.
further supporting the presence of an atopy gene in this region. @@

Atopic dermatitis (ATOD), also known as eczema, commonly begins i infancy and early childhood,
and is typified by itchy inflamed skin, It affects 10 to 20% of children in western societies and shows
a strong familial aggregation. Eighty percent of cases of ATOD hav e eley: ations of the total serum
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4th Georg Rajka International Symposium on Atopic Dermatitis
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‘Wednesday, 14 September 2005: 18.00-21.00: Welcome
cocktail

Thursday 15 September 2005

Session 1: Opening/From History To Genetics 8.00-10.30
Opening Session: Chairs: G Rajka & K Yamamoto
Wslcome: A Taksb

Session 1: Chairs: J Ring, K Cooper, J Harper

KL1. 8n15-8.45: O Wallach (Francs): Atopic Dermatitis And
Dematological Doctrinea: An Histoncal Approach

KLZ. 8.45-9.15 WOCM Cookson (UK Genstics And Epi-
genstics of Atopic Demmatitis

. |
IC1. 9.15-8.35 TL Diepoen (Germany): Warldwide Vanation
Of Rigk Faciors In Infanta With AD

Oral Communication s: Genomics- Epidemiology 9.35-10.30

0C1. Microarmy Analysis Of Atopic Skin Lesions.
H Sugiurs, T Ebise, T Tazaws, K Tanzka, Y Sugiura,
M. Ushara, K. Kikuchi, T. Kimurs

0C2 Gens-expression Profiling of Lesional and Atopy
Patched Tested Skin in Patients with Atopic Dermatitis
Using cDNA Microamays. A 5331 M Bradley, M Tengvall-
Linder, HY Cnang, C-F Wahigren, A Scheynius, M Nor-
denakjold, PO Brown

0C3 Positional Cloning of a Susceptibility Gene for
Childhood Eczema from Chromosome 1g21. P Edssr,
T Strest, M Taylor, J Broxnolme, JI Hampsr, WO Cookaon,
MF Moffatt.

0G4, The Links Between Gut Worms, Malaria, and Atop-
ic Dematitis: A Study in Rural Vietnam. C Flohr

Related Posters:

P1. Epidemiological Characteristics of Atopic Dermati-
tis in India. A J Kanwar

P2 Worldwide Changes in the Prevalence of Eczema
Symptoms. H Wiliamsz, A Stewsrt, E von Mufus, W
Cookzon, R Anderson and the 18440 Study Team.

Session 2: Maturation of the Immune System 11h-13h
Chairs: K Thestrup-Pedersen, T Bisber

KL3. 11.00-11.30 PJ Holt (Australiz) Perinatal Maturation
of the Immune System: Implications for the Aetiology
and Pathogenesis of Atopic Demmatitis and Related
Diseases

KL4. 11.30-12.00 E lsolaur {Finland): Gut Microbiota and
Atopic Dematitis

Oral Communications: Immunclogy | {1 2.00-13.00)

0G5 Numerical and Functional Abnormality of Circu-
lating Plasmacytoid DG in Atopic Dematitis. H Hasn-
izums, T Haorioe, M Ito, T Ito, M Takigawsa.

0OCH The Severity of Atopic Dermatitis Correlates to
Thymic Function. H Just, & Delswan, © Vestsrgaaed,
B Delewan, K Thestrup-Pedersen

OCT. Probiotics Provide Clinical Benefit in Moderate
and Severe Atopic Dematitis: A Randomised Controlled
Trial. 5 Weston, JA Dunstan, J Roper, L Breckler, A Haloer,
P Richmond, 5L Prescott

Cooyright D 2008 by The Society for Inves gate Dermat clogy, Inc
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OC8 Imvolement of Innate Conditioning of Antigen
Presenting Cells by Staphylococcus Awreus Toin B in
Immune Response of Atopic Demmatitis Patients. M Man-
dron, M-F Aries, F Borslewd F, M Charveron, A Talen, © Ds-
vanche

Related Posters:

P3. Probiotics in the Management of Atopic Dermatitis.
JH Yim, OH Kim, M-Y Kim, HO Kim, YM Park

P4. The IgE-Bearing B-Cell Receptor Repertoire of
Atopic Dermatitis Patients Shows Unbiased VH-Usage
but Patient-Specific Glonal Expansions Regardless of
Serum Ige Levels. M Mempsl, A Gaugsr, C Schnoon, J
Rimg, M Ollert, P Kounlsky, A Lim
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Chairs: JD Bos, JF Nicolas, G Imokawa

LS. 14.30-15.00 D Lsung {USAL The Rols of Infection in
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IC2. 15.00-15.20 T Werfel {Germany): Inflammatory Reac-
tiona To 5 Awrsus in AD

Oral Communications: Immunology Il 1520-16.00

0Ca. Th2 Cytokines Down-Regulate Cathelicidin Ex-
pression and Increase Skin Susceptibility to Vil Infec-
tion in Atopic Dematitis (AD) Patients. MD Howsll, M
Boguniewicz, JE Streib, C Wong, RL Gallo, DYM Lsung

QG110 Microanahysis of Anti-Microbial Peptide, iDefensin-
2, in the Stratum Corneum from Atopic Dematitis (AD)
Patients. S Azssno, M Kawssnima Y kchikawe, G Imokaws

@CG11. The Balance Between Langerhans Cells and
Inflammatory Dendritic Epidermal Czlls as a Regulator
of immunogenic and Tolerogenic Immune Responses in
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Genetics and Epigenetics of Atopic Dermatitis

WOCM Cookson

The Welcome Trust Centre for Human Genetics, Roosevelt Drive,
Oxford OX3 7BN, United Kingdom

Atopic Dermatitis is strongly familial and has a genetic as well as
an environmental basis. Progress in understanding the genetics of
AD is likely to accelerate in the post-genom era. Genetic Mapping
studies have identified several chromosomal regions that contain
genes predisposing to AD. Four of these regions correspond to
known psoriasis loci, and one region in addition schows genetic
linkage to psoriasis susceptibility. Detailed mapping of these loci
is being carried out in several centres. Our group, in addition, has
been carrying out gene expression analyses of keratinocytes
during differentiation and the response to inflammatory stimuli.
The results from these studies reveal much that is new about
keratinocyte biology, as well as indicating key candidate genes for
genetic mapping and association.
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Keratinocyty

Nethertontv syndrom

—>defekt SPINKS genu

—>tento gen kéduje ,,LEKTI“ *
(inaktivujel/inhibuje aktivitu enzymu, ktery se podili na
pfirozeném ,,odlupovani keratinocytu)

LEKTI je defektni > enzym neni inhibovany > kluzZe se
nadmeérné olupuje - je porusena bariera - podoba s AD

*lymphoepithelial Kazal-type-related inhibitor



B Abb.51.7. Comel-Netherton-Syndrom: Ichthyosis linearis circumflexa



Keratinocyty

K dalsSim genetickym analyzam je v prvé radé treba upresnit
diagnosticka kritéria pro AD !
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Elevated Expression and Genetic Association Links the SOCS3 Gene
to Atopic Dermatitis

E. Ekelund," A. S&af,” M. Tengvall-Linder,* E. Melen,*® ]. Link,' |. Barker,® N. |. Reynolds,"
S. ). Meggitt,"” ). Kere," C.-F. Wahlgren,* G. Pershagen*® M. Wickman,***
M. Nordenskjold," I. Kockum,"” and M. Bradley'?

'Degpartment of Molecular Meadicine and Surgery, *Clinical Allergy Research, and *Dermatology Unit, Department of Medizine, *Institute

of Envirenmental Medicine, *Centre for Allergy Research, and Departmants of *Bicscience and "Clinical Meurcecience, Karclinska Institutst,
and "Department of Cecupational and Envircnmental Health, Stockholm County Council, Stockhalm; *Department of Biochemistry, Stanford
LIniversity School of Medicine, Stanford, CA; "5t Johns Institute of Dermatology, Kings College, London; and "' Dematalogical Sciences,
LIniversity of Mewcastle, and “Department of Dermatology, Foyal Victoria Infirnary, Mewcastle upon Tyne, United Kingdam

In a systematic analysis of global genc-cxpression patterns, we found that SOCS3 messenger RN A was significantly
more highly cxpressed in skin from patients with atopic dermantis than in skin from healthy controls, and im-
munchistochemical analysis confirmed a similar elevation of SOCS3 protein. Furthermore, we found a genctic
association between atopic dermatitis and a haplotype in the SOCS3 gene in two independent groups of patients
iP< .02 and P < .03). These results strongly suggest thar SOCS3, located in a chromosomal region previously
linked to the discase (17q25), is a susceptibility gene for atopic dermaritis.

The American Journal of Human Genetice  Volume 78 June 2004



The SOCS3 gene (Locus Link D 9021, NCBI accession
number WM _003955; UniGene cluster [D Hs 5279731,
located 1n chromosome region 17g25, was found to be
significantly more highly expressed in skin from paticnts
with AD than in skin from healthv individuals (P <
A3, corrected for multoiple testing) (table 1 and hg. 1).



Web Resources

Accession numbers and URLs for data presented herein are as
follows:

dbSMP, htrp:fswawnchinlm.nih.gov/projects/SNPY

CenBank, httpsfwarwencbinlm.nih.gov/Genbank/ (for SOCS3 se-
quences [accession numbers AADDTI218, AI922872 and T72915])

MCEL htipefwwwoncbLunlm.mh.gov! (for SOCS3 [accession number
MM _003955])

Online Mendelian Inheritance in Man ( OMIM), httpywawenchinlm
anih.gov/Omimd (for AD)

EAVEM: Regulatory Analysis of Varations i Enhancers, htipe//
mordorcgh. ks CONSHNES

Stanford Functional Genomics Facility, httpy/wwwomicroarray.org'stgf/
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Figure 8.2: Major scientific strategies and approaches used in the Human Genome Prolect.

The major scizntific throst ofhe Human Genome Praject began with the isolation of human genomic and cUNA clones (by cell-based
cloning or PCR-based cloningl. These were then used to construct high resolution genetic ang physical mags gricr to ohmmng the climate
physical map, the complete nuclentide sequance of the 3000-Mb nuciear genome. Inevitably, the project interactzd with reszarch on
mepping and identifying humar diszase qeres. In additon, ancillary projects included siedying genetic vanaticn ithe Human Genome
Diversity Project — Sectior 8 3.7, gznome projects for model crganisms [Saction 8.4 and research on ethical, legsl and social implications,
The data produced were channeled into mapping and seguence databases permitting rapid electronic access and data analysis, EST,
sxprassad sequance g, STS, sequenze tagygead site.



Box 8:1: A genomi¢s:

O IR Saa

~ centiMorgan (cM}. A unt of distancs in a genetic map (see
belowl. In the qumsn genome Ich corresponds roughly to a
physiczl map distance of 1 Mb.

centiRay (cR). & unit of map distance iv & radiation hybrid map
isee below),

Clone. DNA canas ara populaticns of identicsl DNA molscules
which have been puritied by cell-kasec cloning methods
IS=ction 5.31) or by PCR (Section 5.2.1).

Contig. A sesies of ONA clenes which have been showr to
contain insert DNA melecules that derive from neighboring anc
ovariapping regions of a chromosome - see Sox 8.5,

DNA marker. A general term for a DNA sequence which nas
heen, or can ba, placed on 2 geretic mag {in the case of
polymorphic markers - see below| or on a physical map {in the
casz of all markers).

CpG island. Short stretch of GC-rich DMA, often <1Xb,
containing freguent unmethylated CoG dinucectides. Cp
islands tend 10 mark the & ends of genes — see Box 5.3

DNA library. A collzction of NA clones which is meant to
collectively represent a starting popuiation of DNA. For &
genomic DNA lilirary, (he starling DNA Is the tota’ ONA fram a
given cell populztion hakich snows little variation Zetween
different ceil types). In the case of & cONA library, the starting
OMA is eDNA prepared using reverse transcriotase from singie-
stranded RNA fram a specific tssue {with very tonsiderable
variation in the cDNA of different tissues), See Sections 5.3.4 and
5.3.5 for how libraries are made znd screened.

EST (expressed sequence tag). An expressed STS (sequence
tagged site; soe below) ahtaned by randomly selzcting a cONA
clone for sequencing and designing specfic orimars for
specificelly PCR smplifying the ccrresoending fragment fram
genomic DNA

Genetic map. A mag which relies on tracing the inferitance of
chenotypes andfor polymerphic markers, through generations.
Polymarphic loci are positiored <zlative to ong anotrer on the
pasis of the frequency with which thay recombine during
meiosis, The unit of distance is 7 centiMorgan (T ¢M) which
denotes a 1% cnance of recombination.

Genome. The collective name for the different ONA molecules
found inthe cells of a particular soecies. In Fumans, the genome
comprises 25 differznt DNA motecules: a single type of
mitachongrial DNA and 24 different nuclear DNA moleciies {see
Section 9.1.1). Because the amount of DNA i the nuzleus is 50
targe, however, the term genome is often loosely used to mean
the set of nuclear UNA molecules [more accurately termed the
nuclear genome, mitochondrial DMA is often descrined as the
mitochondrial genome).

i i S S T S I

\ =5

& specific chromesomal or subichromusomal location by using
pane's of differsnt hybrid cells containing a full complemant of
chromnsomes fram a rodent specizs thamster or mouse) and a
variabla suhset of human chremosames, or of fragments of
humzn chromosomes broken by exposure o X-rays {radiation
hybrids; see Box 24),

Microsatellite marker. A type of DNA marker which is
commonly used, largely because markers of this type can be
very polymormhic, See Fgures 7.7 and 7.8,

Physical map. & map which prowdes information on the linear
structure of DNA molecules. The most detailed physical map is
the ruc'eotide seauenze.

Polymorphic markers. Palymarphc genetiz) markers zre DNA
sequances which shaw veriation henween indviduals and which
are used in constructing genctic maps 2y following now allzles
segraqate in large families. Markers may be localed within
coding sequences or other genz componenis hut are mostly
located in rencoding DNA. Commonly used markers are
microsatellites and SNPs, although in the past RFLPs were
used and aven arotein polymorphisms.

Radiation hybrid (RH) map. A genoma map in waicn STSs are
positonad relative to one another zeeording to tne frequency
with which they are separated by radiation-incuced
chromosome kresks, The frequency is assayed by analyzing a
panel of hybrid cell {humzn—hzmster) Fnes which contain
different pstterns of human chromosome fragments initially
generated by exposure to X-rays. The unit of map distancs is
1 centiRay {1 cR}, denoting a 1% chance of a break accurring
hetweaen 2wo loci.

RFLP (restriction fragment length polymorphism). A type cof
DNA markar used widely in the past out rather infrequently in
modern times because they are often sct very polymorphic and
are not so easy to type, See Section 7.1.3,

SNP {single nucleotide polymarphism). SNPs provide & type of
DNA marker which is increasingly being used. They accur very
frequendy in DRNA and can be typsd very gasily by antomated
methods, allowing very large numbers of samples to be analyzad
atatime. See Section 7.1.3 and Box 18.2far how SNPs are typed.

STS isequence tagged site). Any shor [usvally <500 hp)
seguence which is uniguely represented in a genome and far
which primers have been designed enabling specific PCR
amplification of that sequence (sge Box 54). STSs were clen
designed by randomly sequencing the ends of gepomic clones
anc so were often nongolymorphic, but a subset of STSs are
known to he palymorpnic, including microsatellite matkers
{sea anovel.

Hybrid cell mapping. Hurtan DRA& markers can be assigned to
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Figure 6.18: Construction of DNA and oligonucleotide microarrays.

|A} Roliotic spotting for construction of DNA microarrays. Left: a microarray rooot, with a table configuration which contains 160 slides
vt four mecrotitre plates, wyn wash stations and e dryer. Right: 2 laser scanner showing the oatical table, power supplies for the lassrs
and photomultplier tube cocling, the Lud: stege and 'enses {see Cheung ef al, 1999 for moce detals). The microspotting of samgples oy
rabots ¢an be performad by physical contact between szotting pins and the solic surface (of a microscope slide) or by an yik-jeming
approzch &5 s used in stancard priating ithe samole is loaced into a miniature nazzie equipped Wwith 2 piezoelactric fitting anc an elactric
current 1s used to expel & precise amount of ficuid from the (et onto the substrate). Images kindly supplisd by Aldo Massimi, Raju
Kucherlapati, and Geofiray Childs 2t the Albert Einstein College of Medicine. Repnntec from Cheung et &/, (1999) Wature Genet 21 |Supal.),
15-19, with permission iom Natw e Publishing Group. {B) Construction of an oligenucieotide microarray by combining photolithography
and in sitw synthesis of ohgonuclectides. Olgonuclentides ars syntresized in sitein sequential steps starting from 2 3° mononucleatide
which is anchored to the surisce of a glass wales The photo'ithegraphy entails modifying the gless waler with ohotalabile protecting
geoups which can be elminated wher exposad to light and the use of carefully censtructed photemasks which allow fight te pass through
onie carefully szlected spetial co-ordingtes. For those arees of the waler which receive light pissing theough the phctomask, the removal
af the photelabile protective groups permits a new syrthesis step. In this example thymidine is shown being coupled together with a
arotective shotolabile gronp.






Geneticke aspekty atopicke dermatitidy

MUDr. Radek Klubal



1)

2)

Klinické studie rodin a dvojcat jednoznac¢né potvrzuji
vrozenou predispozici pro vznik atopické dermatitidy (dale
AD) :

déti rodict s AD maji vétsi sklony opét K AD nez K jiné
forme atopie
Arch Dis Child 1992; 67(8): 1018-1022

vznik AD u obou jednovajecnych dvojcat trojnasobné
prevysSuje vyskyt AD u obou dvojvajenych dvojcat
Atopic dermatitis : a genetic-epidemiologic study in a
population-based twin sample

J Am Acad Dermatol 1993; 28(5): 719-723
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TAELE I. Genes with statistically significant, mora than two-fold expression in atopic dermatitis as comparad with pso-
riasis
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» zpresnit diagnozu
 zlepsit kvalitativni hodnoceni

napi. SCORAD=SCORing AD



Consensus Conference on Pediatric Atopic Dermatitis

Lawrence F. Eichenfield, MD, Chair
Jon M. Hanifin, MD, Thomas A. Luger, MD
Seth R. Stevens, MD, and Howard B. Pride, MD

J Am Acad Dermatol 2003; 49: 1088-95

A. Essential features (must be present)
1. Pruritus
2. Eczema (acute, subacute, chronic)
a) typical morphology and age-specific patterns
b) chronic or relapsing history
B  Important features (seen in most cases, adding support to the diagnosis)
1. Early age at onset
2. Atopy
a) Personal and/or family history
b) IgE reactivity
3.  Xerosis



Consensus Conference on Pediatric Atopic Dermatitis

Lawrence F. Eichenfield, MD, Chair
Jon M. Hanifin, MD, Thomas A. Luger, MD
Seth R. Stevens, MD, and Howard B. Pride, MD

J Am Acad Dermatol 2003; 49: 1088-95

C Associated features (these clinical associations help to suggest the diagnosis
of AD but are too nonspecific to be used for defining or detecting AD for
research or epidemiologic studies)

1.

ko

Atypical vascular responses (eg. facial palor, white dermographism,
delayed blanch response)

Keratosis pilaris/hyperlinear palms/ichthyosis

Ocular/periorbital changes

Other regional findings (eg, perioral changes/periauricular lesions)
Perifollicular accentuation/lichenification/prurigo lesions

a) typical morphology and age-specific patterns

b) chronic or relapsing history
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abnormalni zpracovani antigenu/alergenu (atopicky epitop, exprese CD86/B7-2, sniZzena
produkce IL-12)

abnormalni prezentace antigenu antigen-prezentujicimi bb (MHC II a/nebo CD87/B7-2)
abnormalni rozpoznani antigenu lymfocyty T (TCR)

abnormalni ,,pro-Th2* transkripce DNA u lymfocytii T (STAT 6)

abnormalni zdroj/mnozstvi IL-4 (Zirné bunky, bazofily, eosinofily, lymfocyty T, NK bb)
snizena produkce IL-12 (makrofagy, dendritické a/nebo Langerhansovy bb)

snizena produkce IFNy (makrofagy, lymfocyty T)

zvyseny sklon k produkci IgE (lymfocyty B)

. abnormalni exprese FceRI (Langerhansovy bb, eosinofily)

“ - abnormalni slozeni FceRI (chybi nebo je malo syntetizovany pB-fetézec)

- zvy$ena produkce dendritickych bunék (zvysena produkce GM-CSF)



TABLE I. Linkages with asthma and allergy

Chromosome Candidate genes or products
Ip IL-12 receptor
2q IL-1, cytotoxic T lymphocyte-associated antigen
4, CD28
3p24 B-cell lymphoma-6 (STAT-6 binding inhibition)
Chemokine cell receptor 4
5q23-35 IL-3, IL-4, IL-5, IL-9, IL-13, GM-CSF
LTC48
Macrophage colony-stimulating factor recaptor
P;-Adrenergic receptor
Glucocorticosteroid receptor
TIMI, TIM3
6p21-23 MHC
TNFs
Transporters involved in antigen processing and
presentation (TAPT and TAP2)
Large multicatalytic proteclytic particles
Tgll-14 T-cell receptor ¥ chain, IL-6
11q13 High-affinity IgE receptor (FceRI) [} chain
Clara cell protein 16
Fibroblast growth factor 3
12q14-24 IEN-y
Stem cell factor
Nitric oxide synthetase (constitutive)
[ Subunit of nuclear factor Y (transcription factor
for HLA genes)
Insulinlike growth factor |
Leukotriene Ay hydrolase
STAT-6 (IL-4 STAT)
13g21-24 Cysteinyl leukotriene 2 receptor
14q11-13 T-cell receptor o and & chains
Nuclear factor KB inhibitor
lépl1-12 IL-4 receptor
17p12-17 CC chemokine cluster
19g13 CD22, transforming growth factor B,
20p13 ADAM-33

Genetics of hypersensitivity

J Allergy Clin Immunol 2003; 111: S495-501



TABLE Il. Candidate genes of atopy and allergy

Examplas

Cytokines influencing allergic

phenotype
Eosinophil growth, activation.

and apoptosis-inhibiting factors

Mast czll growth factors

Histamine-releasing factors

IzE isotyvpe switch factors

Inhibition of IgE isotype switch

Lipoxygenase pathway
metabolism

Pro-inflammatory cytokines
Anti-inflammatory cytokines

Feceptors
Antigen rece ptors

IzE

Cytokine gene receptors

Adhesion molecules

Corticosteroid rece ptor
Meurogenic receptors

Mucle ar transcription factors

IL-5, IL-3, GMI-CSFE eoctaxin.
FEANTES

IL-3, T2, TL-10, merve
gromwvth factor, stem cell
factor, transforming growith
factor 5

Monocyvte chemoattractant
protein 1. monocyte
chemoattractant protein 3,
RAMNTES

IL-4, 1IL.-13

IFMN -y IL-12, IL-18_ IL.-23

SLaO, S-lipox ygenase —activat-
ing peptide. lenkotriene 4
synthase

IL-1on IL-13, TINF-c, IL-&

Transforming growth factor
B. IL-10, interleukin-1
recephor antagomist

T-cell receptors (ou]3, Wwa,

B -cell recepror (Ig. v
light chain)

FeeRI [} chain, FeceRIT
(CI23)

IFMN -y receptar 3 chain.
macrophage colony-stinm-
lating factor receptor, IT.-1
receptor. IL—4 receptor,
TMNF receptors

Wirus-like agent 4, vascular
cellular adhesion molecule
1. intercellular adhesion
molecule 1. leukocyte func-
tional activating molecule-
1, TTALT, TIAL S

Glucoocorticoid rece ptor—heat
shock protein S0

Po-Adrenergic. cholinergic
recepiors

Activating protein-1 . nuclear
factor of imterleukin-2,
octamer transcription fac-
por-1, STAT-1/2, GATAZ,
T-box expressed in T o=lls.
nuclear factor KB, imhibitor
of nuclear factor kappa B.
nuclear factor of activated T
calls, STAT-4, STAT-6,
BCL-&

Genetics of hypersensitivity
J Allergy Clin Immunol 2003; 111: S495-501
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d atopic phenotypes in infancy
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TAELE |. Genes with statistically significant, more than two-fold expression in atopic dermatitis as compared with pso-

riasis
Relative intensity
{mean + SEM)
GeneBank Ratio of AD: psonasis

Gene name Probe set accession AD Pzonasizs  Pwalue QEene expression
Nel-like 2 32598 _at DE3018 2825 £ 491 374 £ 81 00d 7.56
CCL-18/PARC 32128 _at Y 13710 30T £ 874 422 £ ]08 028 7.30
CCL-27/CTACK 31644 at AJ243542 5972 + 1283 972+ 326 010 6.14
CCL-13/MCP-4 37454 _at AJODL634 1100+ 327 203 £ 36 041 541
Osteoblast specific factor 2 1451 = at D13666 2278 £436 463 £ 53 009 4.92
Carbonic anhydrasze I1 40095_at J03037 1074 =171 223 + 31 004 482
PPPIRS 39366_at MN36638 1085 £ 205 243 + 30 08 4.50
Tenascin precursor 32R18_at HTB565 1951 £ 381 5T2£95 014 341
Cysteine-rich protem 1 33232 _at AIOLTS74 9515 £ 1545 2939+ 3R9 007 3.24
PPPIRS 39364 s at Y 12207 480 £ 87 167 + 23 014 288
Plasminogen activator inhibitor, type I 38125 _at M14083 305 + 52 111 +18 012 2.76
CDla 34926_at M2BE25 1246 + 264 475 + 58 032 2.62
CD26 dipeptidylpeptidase TV 34823 _at  X60708 207 + 19 86+19 001 241
Lymphocyte-specific protein 1 36493 _at M33552 1210 + 174 549 + 68 011 2.20
Cyztemne-rich protemn 2 35828 _at D42123 5314 £923 2450+ 249 026 217
AQP3 gene for aquaporine 3 (water channel) 39249 _at ABOO1I325 16,912 £ 1418 8053 = 1008 .001 2.10
Collagen VI c-1 C-termunal globular domain ~ 38722_at X15880 4872 £905 2369+ 200 .039 2.06
MN-myc downstream regulated gene | 36933 _at DE7953 5605 +£770 2749+ 213 013 2.04

Distinct patterns of gene expression in the skin lesions of atopic dermatitis and ...
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