REREF & FRHAOFRIRIR

IDI=a—ATE, HLHEBL, TOMEREBEFICOVTHLNTND ZEE DX IITADTHTNEDI
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R

ZOX =3 — A TIIREBRT L ZORBUOHBBRICOVWTER LY TTHATNEET, BLFTO{/RAT v 7T
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L
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1 HFEEG & Z o X7 BIZOWTHhno TWnWAZ EZ RO LET, (Entrez GeneZfFVFET)
2. HFEEAG F IS AEAET D EEFIDSNPs & FDfifEAZ RO H L E 9, (dbSNPAfHUVVET)

3. MEAEE L FDOBETFREICOWVTHA 22 L 2FO0ET,  (OMIMSPGene TestsZ i E4)
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TEXIOWARY LNy E BRI EOMREICBI LT, A0, HEN e REEEZ S LT
WEEJ,

Step.1 HFEEEF & F /87 BIZOoNWThbroTWAIZ LE RO T (Entrez Gene®DFH)

W Step. 1-1

Entrez GeneZ AT "HFE"Z/MZ L CF &V, b MOHFEELEFIZ2O2WT—2D = b U BREONAHIXT TY,
HFEEEDNZV > 7% 7 ) v 7 LT, ZTOERETFEL T 7ZE0,

W Step. 1-2
t%ﬁ/Ahﬁfmﬁ&%@&%@ﬁmi&@io WZHROTWETH?2HELZBETE VAN v 7 LTHT
&V, RefSeq®mRNAIZVER L7z8H54 . HFEBIETIZIZWK DOBRINA T A REGFEYNT /77— 3 » S

TWABTLXEOIMN? ﬁﬁ%%774%%£?%@% TEDL S BEVNRDH Y £ ?2 HFEOBEE DRI %E Y
A N7 v 7 LTFEY, HEOBERTOERLE#EMTONDZEZHAIZEDOI >R bORHHTLL I

B Step. 1-3

HFEE 7232 — R L TCWB X 2R OLRTERERRIZMITL X 57?2 HFEX VX7 BITRIFE S T2 R A A L fElk
IEEDESREDORHHTL XI5 ? EOMIASEIZHFER » R 7 BIZRE L SN TWADTL L 97 ?

B Step. 1-4

Display® 7V Z 7 A =2 —735"Gene Table” ZEA T, TNENDO T A7 YT MIELT, =7 V&4
vharONEERD TTI,

Step. 2 HFEEBRTIZTFETET DBERDSNPs & 2 DALEBZE BT %

W Step. 2-1

A= HA O EEBIZH DLink A = 2 —0 b E)E%MDSNPs@U Ak (dbSNPIZEENTWD) ITT7 7 82T 5720
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FEL X9



Step.3 IMARE L ZOBEBETREICOVWTHELRI LEES

W Step. 3-1

SNPLAR— FOF T, ENHOEODSNPIHFRICHAZMIMY > 27 %227 U v 27 LT FEV, IMLEAIEEDERRIMEZ(]T
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T LTTFEN,

Step.4 TEROHARL L RIE, BRAZ VN7 EOBRICEL T, £LFEH, BENREFEZHEAL TV
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BLink%# 27 U v 7 LTFEW, ZOX U RIZEEF| ETRESNTZ RALVBEO, ZROREENLTNWDLT —4
NR—=R BT TFEW,

3D structures&E ENNTWARZ L Z 7 U v 7 LTFEW, FREINTWABHEERIL. NP_000401 & BLHIMELT W
T, EEEDRBENTHLIEHSZ X7 BEDY X Mo TWET, —FBIDIZ= M — X TV 5IDE4G
I, MEAFEZ N7 EOCEICHY LEST, (27U USRIKEEAEREZE LET) 1DE4ADGEE & R
WEDLEOT I JBESIE DT TA AL N ESEDTZD, IDRACOFHEIZHDIZF W Ry h&2 27V v 7 LTFEN,

W Step. 4-2
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LY RATA 2 TT,
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HEWCBEI B 4B L2200, HEm e B o B2 R L CnET,
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NTHEENRHY ET, Ll Cys282TyrOERATIL, ZOMEEANFIE T FEhEREZ 5lEiRzLE
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» What does NCBIl do?

Established in 1988 as a national resource for

malecular biclogy information, NCEI creates
public databases, conducts research in
computational biolagy, develops software
tools for analzing genome data, and
disseminates biomedical information - all for
the better understanding of molecular
processes affecting human health and
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has been formed to continue the improvernent
af the human and mouse genome reference
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Entrez, The Life Sciences Search Engine_

PubMed_| Al Databases

[ Human Genome

Search across databases ]

|60 ][ Clead reip

Welcome to the Entrez cross-database search page

m ::g:’l:i:’ﬂl:::;msdlml fiterature citations o ﬁ Books: online bogks o
ﬁ ::ilnl':l::d Central: free; full taxt journal o -x GMIN:onlie Mendelian Inkeritance in‘Man' i
1 site Search: NCEI web and FTF sites g | gy Srith: online Mendelian Inheritance in 7
1 [ |
Nucleotide: Core subset of nuclectide | 5
“ sequence racords 7 .u. dbGaP: genotype and phenotype L
T 5 ’ UniGene: gene-ornented clusters of [

! EST: Expressed Sequence Tag records £ ﬂ Eantcript seqUencaE e
m' GSS: GenomMme Survay Saguence racords L7y ﬁ CDD: conserved protain domain database &
- : :

&8.% Protein: sequence databsse o 6 gguncgirgalns. tameins: fram:Eptenz W
III Genome: whole genome sequences g P'rr UniSTS: markers and mapping data o
Structure: three-dimensional ‘ ; .
'%, e e w | Dg Popset: population study data sets o
4 Taxonomy: organisms in GenBank £ ﬁ EE&;::::’;:;;::F““W LR o
- Entrez (e ne D $§E'] [ GED DataSets: exparimental sets of GEQ
1 in 1 LT LI data
H Gene: gene-centered mformation | | E:t:;::;;h AOTD£90 8 %5 Cytoganz i I
- HomaoloGene: eukaryobig o Gens Samch Fage PubChem BioAssay: bioactivity screens &
e aof chemical substances .
m GENSAT: gane expression atlas of mouse % PubChem Compound: unique small &
central nervous systam o muolecule chemical structures =
i Probe: sequence-specific reagents an H ::g’ﬂ':;::'::ﬁ:m B pusinad. chiiical
E Gename Project: gename praject Q%:r Protein Clusters: 3 collection of relsted
infermation w protein sequences -
ﬂ Journals: detailed information about the % MeSH: detailed information about NL's

Journals indexed in PubMed and other
Entrez databases

NLM Catalog: catalog of books, journals,
- and audiovisuals in the NLM collections

&

&

controlled vocabulary




wﬁ;f" - h o HG& Clear

| Limits | Previewingex | HEshory: [ Clipboard | Cletalis.]

Entrez Gene is a searchable database of genes, from EefSeq genomes, and defined by
sequence and/or located in the NCBI Map Viewer

Lmit by Chromosomal Region; Sort Options. News srchives,

Sample Searches

Find genes by... Search text
fran baxt Figrrmmn | gr b
partial name and multiple speces mmm;mmwu
malan lug"[orgn
ehramsiorma shd symbel bt B it H k* i
wizociated FEQUEnoR ECCESSION number Mii3i3lsecn]
gene name [symbol) BECALlFwm]
publication (PubMed D) i ]
Gane Ontolegy (G0) tarmz or identifiers “call adhezinn”
A002O[G0]
Ganes with variants of dinical signficance [under gene snp clinffilter]
devaloprhant)
dhromosorme and spedes b AN b 1
Enzyma Commisslon (EC) nembare 9.3 30E
Lh B i
Abms Entrez Gene Corrections « Addilions - Feedback
b Enteaz Geng Halo 4 Raport a nay gans
" Eraquantly siked Questions i Report & ngy splioe panant
¥ Enfrez Gengs geneg- gertgred information 3t NCRL o How to add information aboyt fynction (GeneR1F)
Mucfare Acidz Res. 2005 Jam 1:33:054-8, o Corect or update 3 Gens record
& General halp on the Entres sesrch and ratriaval 5 Correct or update 3 reference requance
system & Repert a publication or Gana®1F grar
i MR Mandbook Ch 1 on Entrez Sene (download o papet s gearch or display problam
EIEE]I e & Report an FTR problerm
& Rovnlosd daty i B =
o . 'E P < Make § suggestion for Entres Gane
& Yiaw sabisticy for Entraz Gana 4 Sand & guaiticn b the HCBI Halp Dazk
Standard Entrez Gene functions Gene-related tools
o Limitsr limmit search using specific oritena @ Analyze genomic sequence and related ransomng
v Breyigw/index) view search counts and terms in the ragion of & gene uring daname Warkband
3 Higkory use your search history After you have inrtalled the tool, try the Ggnoms]

Workbegnch Tukerial

5 Align an mANA soguUancs or sequEnces to &
genendc sequence using Splign wia this gnis For

roporanly store a list of tems
¥ ] arch strategy
& By RCEL: cuptomice dets display

BT, BT R R MRy 7 ZZHFE" E A L, ZOHEMED GO R L 242 &L T HFEZ ¥ —U— Rz L=
MBEEFITLET,

-0 —fp A ——==

Search | Gene

1004 P
| Claar

T5E XD X HI246E b OB RENE SN FET, Lo L. Human(Homo Sapiens) \ZEHT A5 RI1I2MEH AT

o



Al Databases HFubMed Mucleotide Hrotein LSenome =tructure

Bearch | Gene v | for|HFE |

| Limits | Previewfindex | History | Clipboard | Details |

Display | Summary v| Show |20 v || Sort by Relevance v}
|, All: 46 | Current Only: 46 | Genes Genomes: 42 | SNP GeneView: 34 E]
Items 1 - 20 of 46 1 Jof3next
01: Hfe Order cONA clone, Links :

Dfficial Symbol Hfe and Name: hermmochromatosis [Mus muscuius)
Other Aliases: RFP23-480B198, MGC151121, MGC151123, MR2
Other Designations: OTTMUSPODO0000DESS

Chromosome: 13; Location: 13 15.0 cM

Annotation: Chromosome 13, NC_000079.5 (23795710.,23802680,
complerment)

+15218 B EHEANT LS
O HFE Order DA clone | inke

icial Symbol HFE and Mame: hemochromatosik [Homo sapiens]
Other Aliases: HFE1, HH, HLA-H, MGC 1037890, dJ23+S- oo
Dther Designations: MHC class Hike protein HFE;
iljlemuchmmatusis protein; hereditary hemochromatosis protein HLA-

Chremesome: b, Location: Bp21.3

Annotation: Chromosome B, NC_000006 10 (26195427 26205038)
MIM: 235200

GenelD: 3077

J3: Hfe Links
Official Symbol Hfe and Name: hemochromatosis [Raffus
norvegicus]

Chromosome: 17; Location: 17p11-g11

Annotation: Chromosome X, NC_005120.2 (40298542 40315963,
complement)

GenelD: 29199

U THENTHFE~D Y 27 &7 Y v 7 UTGHEIIERZIG L T Za0,



[[11: HFE hemochromatosis [ Hormo sapiens ]
GenelD: 3077 updated 27-Jan-2009
Summary + 2

Official Symbol HFE
provided by HGNC

Official Full Name hemochromatosis

Primary source HGNC: 4825
See related Ensembl:ENSGO0000010704; HPRD:01993; MIM: 235200

Gene type protein coding
RefSeq status REVIEWED

Organism Homo samiens
Lineage Eukaryots; Metazos, Chordsts; Craniats, Vertebrats;
Euteleostorni; Marmrnalia; Eutheria; Euarchontoglires; Prirmates;
Haplorrhing; Catarrhing; Hominidse; Homo

Also known as HH; HFEL; HLA-H; MGC103790; d1221C16.10.1; HFE

Summary The protein encoded by this gena is a membrane protein that is
similar to MHC class I-type proteins and associates with betaz-
microglobulin {beta2i). It is thought that this protein functions to
regulate iron absarption by regulating the interaction of the
transferrin receptor with transferrin, The iron storage disorder,
hereditary haemochromatosis, is a recessive genetic disorder that
results from defects in this gene. At least nine alternatively spliced
variants have bean described for this gene. Additional variants
have been found but their full-length nature has not been
determined. [provided by RefSeq)

Genomic regiens, transcripts, and products + 2
Go to reference sequence details Try cur new Sequence Vieger
HC_000D00E. 10
[ 6195427 [ 2EenEn3E W
= an
hR dendia.3 e e HP_08Bd01.] iyoform | precurper CLOSASTEL
LIgnngs | L 3 - NF_GE05T3:0  idoform 4 predisdor COORHSTIGL
HH_ 139003, 3 | 1] k3 Al HP_E2BET3.1 izofcem I precurzor
1009, 3 = - — P _GE8BT8.] jyof
HH_L39007. 2 | | " =R _ HF_E20578.0 isadcrm 7 preciwssr CODE4SE0.1
[TRELIIN — = .. HE_ES05T7a] igoform & precurgor
HE_La9nias 2 | H— HE_GEB5TA 1 isofersm 10 precursor LCOE4SMLL
HH_13901i.2 [ 1] ] L | HP_E28ER0.] izeform 11 precurpor CCOE4E33.1
[LNEITIN s HP_§38575. i

B - coding region B - wrkranslatsd region

bt NHFEEEFETAHEERNRINTER—UA~L B L L BVET, ZOR—JCIIIFEEETICEL, 7/ AL
TONE, BEaFiE, BIER, STRBERR S EIERBRIEOLND LR >TWET,

A 1-2

|
BiEaZ NP LA m—nd 5L, BIGFHESLT /) LA ETOMERRIZOVWTOERPHFONET,




" o Sk o ’ " Genome

Haminidae, Home GEO Profile
Also known as HH; HFEL; HLA-H; MGC103790; d)2212516.10.1 HomalaGen
= = = Map Viewer
Surmmary The protén eéncoded by this gene is & membrang proten that & amilar to Nudeatide
MHC class I=type proteins and associates with beta2-microglobulin CMEM
(beta2m). It is thought that this protein functions to regulate iron PubCherm C|
absorption by regulating the interaction of the transfemn receptor with PubChem 5
transfarrn, The ron storage disorder, hereditary haemochromatosis, 15 8 Ef"bﬁ""i n
recessive genetic disorder that results from defects in this genae. At least p;Et;n
nime alternatively spliced vanants have been described for this gene. PubMead
additional variants have besn found but their full-length nature has not PubMad {0
SEy = 2een determined. [provided by RefSeq) PubMad { G
151]:%%15 Shp
SHP: Genok
Genomic regiens, transcripts, and products SHP: Gane
g : P P LIS Taxonomy
. = - . LIraSTS
Go to reference sequence details Bceliew
CCos
Enzembl
00006, 10 Evidencg Wi
[coassaaTh [savzanap GenaTasts
o # - HEMD
i m mm mr - M hRebEa] fgedire | precorger SUBRAETR
[oEEIT = = Ei - ATl Led Sreuriir  CORETAL HGMC
[=NELEE = —— & —BH—E. TRl aadan R Rriiuenis HPRD
[SEECTN S T ] MR ynpions 8 erecyumy HUGE Mavi
Basmh |- —— ——-——— W VST | | yelerm T precorpor GIRIAISE. ik el
[CWEIITF . | FERIVETTL  fadinn B priisrgie REGE
BELLERRS. - il aadens 18 eescurage  CODRATNLLL MGT
We—— e P ESNUEN,]  npdowe [] pescyrggr
xE = mm o= e e ModelMake
W - aediin repion W - atemnalated replon UraGene
Link Qut
B Entrez Gen
Feedback
Genomic context & &
Subscriptio
chromosome: 6; Location: 8p21.3 Sas HFE in MagViaver
[sassia e [atea e
HESTIHIG HLETLHIE I E e H1 5T
HLETIHIT
o L
K )b bR ERSR g
Related Articles in PubMed
Pubied links
GeneRIFs: Gene References Inte Function Whals o GenefiF?
m 4. this rate of change of sarum farmtin in unvsested HFE (hamachramabedis protain) 0282V s
hamoeygoted i highly variable and may noesde or decreaie svar imnme
m 2, MFE decoeasas the stability of Zipla snd tharefore reduces the iron loading in HepG2 calls
[3 3. HFE rrutstions ware not Found in excess in patients with T20M, snd thare war no avidence that &
nonulstinnbaced search fne an secees of theee slleles in tune  dink sean indicated

Genomic contextDEFTIZIER 42 CHFEEEFN Ty PR TRENTEY . 6B RLAIA EONEHT B OSINLE LT
WhHZ ENERTEET, £/2. TORMEICIEE MM TR L/ZHISTIHIC, HISTIHAC & W)@ F0MFEET D Z &
LR TEET,

Genomic context i
chromosome: 6; Location: 6p21.3 o fge HFE ip MaoWigwer
[ 2153618 B HFEEZEF [ 26216343

HISTIN MISTINGG NP . | HEZT LM

ZF?D/» L FD”Genomic regions, transcipts, and products” O CITE L FREENRINTWET,



Genomic regions, transcripts, and products

Go to reference sequence details Try our new

HELE1 st-Ex

BLETE Een HC_000006,10

\ [ 26205035
43¢

HH_Sn0410.3 [ 1 I § | EE HF_0040+1 iseferm 1 precursar
s [ 13 = H-i— . HE_E3ET3. 1 izoform 4 pracursor

HR_E5%00 5.2 [ 13 = HA — . HP_B20572:1 isofor 3 precursor
HH_ES3R0 3.3 | 3 [ B | EE HP_EZIETE.] izefsrmy 9 predurssr
L e B i H— NP 6205761 isoform 7 pracursor
ELAEETTEN 13 = H-i—— WP _B2ETT. 1 dsoform & precursar
HH_ES3E10.2 [ 2 e E | HP_EZIETH.]1  dzafsmn 10 predurs sr
i 2] [ i3 7 4 - HP_ 60580, 1  dsoform 11 precursor

HH_ L5062 [/ - | HPF_BHIETE. 1 dsoforw & precursar

m-= vy Fealam B - unbponslated reaian

X535 X 9 ICHFEE G FITIZME ORI A 75 A ZREEBEMNES DL ZAMbNTWEST, 1HEHO Y Y
NI LR TR, 2FAMUBEOZ Y VB L TR CORENTZ XD ICEEEMIC L~ Ty VY o offibhn
R, FLTI VP ORSARL RS TVWD I ERHERETEET,

HFEDRI4 (A U 7 2) (2L L, W EEo”summary” NIZ also known as” & L TRINTWET,

Haplorrfine, Catarrbwn; Hormmidae; Homo
Also known as HH; HFE1; HLA-H; MGC103790; dlJ221C16.10.1; HFE

Fad Tl + P I Y L o, dho ot

HH, HFE1, HLA-A, MGC103790, dJ221C16.10.1& W o2 ARTTHAINTWD Z E DR TE E7,

HFESEAR 7 D28 B Bl U 7= R BUS L 8( H 9443 O “Phenotypes” DMIZ R STV E T,

Phenotypes

Hemochromatosis
Mt 235200
Porphyna wvariegata
Min: 176200

IO BHFEEE F ORI MAEEEL BRRL 7 0 U UEICEE L TWAZ b 3. X0 EfiER
BT BB HIIMIME B CRENTZMIM~D Y v 2 %27 ) v 7 +5 2 L THRLNLET,

W A3

HFEE G a— K45 % X7 BB 2 15 X i Y9 #545 DGeneral protein information®® Gene Ontology
DERFNEDOENREINTWET, ETHAHITTHR4AHIILGeneral protein information®dEFTHNH
hemochromatosis protein (fLfAZRIE X 737 ), MHC class I-like protein HFE (MHCZ T A1#k%Z > 7S ZHFE).
hereditary hemochromatosis protein HLA-HGE{zFIMEM GRS > /X7 HLA-H) 72 & L FFEN TV D 2 & MR T
xFET,

General protein information t 2

Preferred Names
hemochromatosis protein

Mames
hemochramatosis protein
MHC class I-like protein HFE
hereditary hemochromatosis protein HLA-H

F7-HEEL L CiE. D EdDGene Ontology®dfunction?™d [$kA A DS BNHDHZ NNV £, ZOF
DProcessH HPUFALEL, FUFRT RO A A U Bkic BT 2 2 L bR TE £,



GeneOntology Provided by GO&
Functon Evidence
iron jon binding IEA
Process Evidence

ige s5i rese IEA
ntigen essing and pr ion of ide antigen via MHC EA
class T
cellular iron ion homeostasis TAS Pubbed
cellular response to jron ion starvation IEA
famale pregnancy IEA
hormone biosynthet 1EA
IMMune response IEA
lon transport IEA
iran jon homeostasis IE4
iron ion transpork TAS Pubbed
protein complex assembly TaAS PubMed
r r-rmedi 1 i TAS PubMed
Component Evidence
MHC class [ protein comples IEA
apical part of cell IEA
cytoplasm TAS PubMed
inta o membrane TAS PubMed
membrane IEA
plasma membrane TAS PubMed

HFEE G a— R B % R HITEE4LD RAA 1. NCBI Reference Sequence (RefSeq)?® mRNA and
Protein(s) IZ/REILTWET,



mRNA and Protein{s)
1, MM 000410.3 NP 000401.1 hemochromatosis protein isoform 1 precursor

Description | Transcript Variant: This variant (1) encodes the longest
isoform.

Source sequence(s) AJ249337
Consensus CODS CCDSA578.1

Hote  This CCDS 1D represants the
langest isoform encoded by the
HFE gene, This izoeform containg
beth a Class I Histocormpatibility
antigen (MHC_I1 and an
Irmmunoglobulin constant region
(1Ge) darmain.

UniProtkB/TrEMBL  B2CKLD
UniProtkB/Swiss- | 030201
Prot

Conserved Domains {2) summary

cdDngs 1G5z Irnrnunoglobulin dorain
Location:223-29%  comstant region subfamily;
Blast Score: 169 members of the 1Ge subfamily sre
componants of immmunoglobuling,
T-cell receptors, SO call surface
glycoprotein:, secratary
alycoproteing ASC, and Major
Histocompatibility Complex (MHC)
cass If11...
plfamonizg MHC_I; Class 1 Histocompatibility
Location:27-202  antigen, domaing alpha 1 and 2
Blast Scorm:331

2, NM_1390003.2 NP 620572.1 hemochromatosis protein isoform 3 precursor

Description | Transcript Variant: This variant (3) lacks an internal in-frame
segment of the coding region, as compared to variant 1,
resulting in & shorter protein (isoform 3).
Source sequence(s)  AF149804 A1249335 UA1328
UniProtkB/Swiss- = G30201
Prot
Conserved Domains {2) summary

cd 0 009 E IGe; Immunoglobulin domain
Location: 107 -192  constant region subfamily;
Blast Score:17%  membars of the 1Gc subfamily are
components of immunoglobulin,
T=cell recaptors, CD1 call surface
glycoprotaing, sacratary
glycoproteins A/C, and Major
Histocormpatibility Complex (MHC)
caze IF1L..
pfam00E29  MHC_I: Claze I Histocormpatibility
Locaton:27-113% antigen, domains alpha 1 and 2
Blast Score:130
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EST Links .
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S5 Links__ ey —e0@; Chordata; Craniata; Vertebrata Order
Euteleostorni; Mammalia; Eutheris; Eusrchontoglires; Prirnates; E‘E%k;
Hapiorrhim; Catarrhing Horminidae; Homo Cones
Also known as HH; HFEL; HLA-H; MGC103790; di22iC16.10.1; HFE EEED;"
Summary The protein encoded by this gene is a membrane protein that is Homal
similar ta MHC class I-type proteins and associates with bata2- Map Wi
microglobulin (beta2i). It 15 thought that this protein functions to Mucleo
regulate iron absorption by regulating the interaction of the OMIM
transferrin receptor with transferrin, The iron storage disorder, EEEEE
hereditary haemochromataosis, is a recessive genetic disorder that Full b
results from defects in this gene. At least nine alternatively spliced Probe
variants have been described for this gene. additional variants Protei
have been found but their full-langth nature has not been PLBMe
determined, [provided by RefSeq] Puibmef
PubMe
=]
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Genomic regions, transcripts, and products 2
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M TE & ——E— . B LEUSTIal  igoform 8 precorsce COOSESTHaL
[CWE TN & — M RGBT | jsederm ) peedury
. = @  my .. M LGl bpoform B precuorsor
LW ET T . MR GiRGT6a L LEoFerm T prbqurior CCOGEGENSL
[LNE:"TEW) L = L | ME ERETI L jpoferm ® peccorgos
R TLE | — MO SIWE TP L jEsiern JF pragurpor OUREASN AL
[CNEG- T L & — W Gnih.]  fyoderm ]] sregyrgor CORREEEZe]
3 e M GRRETE L woform § precorsce
B - codiep repion B - wniranalabed region
mRhA bp exons FProtein a3 exons
h D00410.3 2222 6 MP 000401,1 348 &
MM _139004.2 1946 5 MP G620573.1 256 5
NM 135003.2 1904 5 MP 620572.1 242 5
MM 135009.2 2153 6 NP 620578.1 325 6
1} 7.2 1958 5 NP 620575.1 260 §
WM _130008.2 1016 5 MP TT.1 2456 5
WM 1300102 1682 4 MP_G20579,1 168 4
WM 135011.2 1406 3 MNP 620580.1 76 3
MM 139006.2 1180 6 MP 620575.1 334 6
Exon information:
Wit 000410.3 length: 2222 bp, number of exons: 6 b P
HPe_000401.1 length: 348 aa, number af exons: 6
EXON Coding EXOMN INTRON
coords length coords length coords length
G2 - 297 236 bp 222 - 297 76 bp 298 - 3621 3324 bp
3622 - I8BL 264 bp 3622 - 3235 264 bp 3886 - 4094 209 bp
4095 - 4370 276 bp a095 - 4370 276 bp 4371 - 5465 1095 bp
466 = £74 276 bp 466 = E74 276 bp 742 = 158 bp
5900 - 6013 114 bp 5900 - 6013 114bp  B014 - 6966 953 bp
G967 - 2022 1056 bp 667 - 7OOF 41 bp
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achromatosis [ Homo sapiens ]

,ﬂ, Entrez Gene Home
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wmbol HFE
provided by HGNC
IName hemochromatosis
provided by HGNG
ource HGNC:4986
plated Ensembl:ENSG00000010704; HPRD:01593; Mikd: 235200
Btype protein coding
Ftatus REVIEWED
prism  Homo sapiens
heage Eukaryots; Metszos, Chordata; Cramata; Vertebrata;

Euteleastorni; Mamrmala, Sutheria; Euarchontoghires; Primates;
Haplorrhind, Catarrhing Hominidae; Homo
HH; HFEL; HLA-H; MGC103790; d)221C16.10.1; HFE

The protein encoded by this gene is a membrane protein that is
similar to MHC class [-type proteins and associates with beta2-
microglobulin (beta2M). It is thought that this protein functions to
regulate iron absorption by regulating the interaction of the
transfernn receptor with transfernin. The iron storage disorder,
hereditary hasmochromatosis, is a recessive genetic disorder that
results fram defects in this gene. At least nine alternatively spliced
variants have been described for this gene. Additional variants
have been found but their full-length nature has not been
determined. [provided by RefSeq]
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100002103 phae strand ME_000407] 1 Forward
BB 000410 3 phar serand [P 000401 ] Rerward
133003 3 plas srand ME_GROSTE 1 forward
M 135003 2 phae reraed WP 620572 1 Forward
HM{_ 132003 3 phos stramd B 620072 ] forward
TN 1350004. 2 pha erand MP'_E200573 ] Forward
L 1320042 phar erand HF G20GTE] Forwurd
FOL_135004 2 phas strand MF_6206T3 ] forward
135006 3 phas seramd JP'_GE0GTS ] Forward
H_135006 2 plas strand JP_620575 1 ferward
135006 2 phae srand MI*_620575 1 forward
1330072 ples sirand ME_GZ0GT6. 1 Rorward
135007 3 phas strand ME_6205T6 1 Forward
T U300 2 phar serand NI GZ0GTE ] Ferward
IO 135008 2 phos strand MP_S205TT ] forward
10135008 2 phae serand MP_G2007T 1 Rrwrard
HML_IZH083 phos eramd HFG200TT ] forwurd
H_139000 2 phas sramd ME_E20578 1 orward
130002 phar srand HP G200TR] Rorward
135008 2 phas strand MP_620578 1 forward
M 135010 2 phas serand HP_G20579. 1 forward
HM_L32010.2 phas strand ME_GZIGT ] forward
135010 2 phae errand ME_6205T9 1 Brward
T 1350113 phes ssramnd [P 6206801 Forwwrd
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W Q07555 14 reference
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HEMOCHROMATOSIS; HFE

Alternative titles: symbols

HLAH
HEMOCHROMATOSES, HEREDITARY; HH
HFE GEME, INCLUDED; HFE, INCLUDED

Gurs map bcus G213, 3012
TEXT

DESCRIPTION

The chnical foatures of emochromatoss inchudes cevhosis of the lver, disbates, hypermehnotic pigmentaton of thae skin,
ard heart failure. Primary hepatocshidar carcroms (HOG, 114550, complicating crrhosis, i respormibls for about are—

third of deaths in affected hoemozygotes. Since hamochromatoss & a relatively sasily treated disceder if diapnosed, this b a
Qi ©rmoof preventabls cancer g

At leant 3 romoverbad disordens abebed bemochromatosis have bean idartified on the basis of cirical, bchamical, and
penatic chamctarstcs

Chssic hemochromatosis (HFE) an autcsomal recesshee disordar, & most often caused by mutation ina pene desipnated
HFE on chromosomae Ba21.3. It has alss been found 1o be caused by mutation in the gins encoding hamajussin (HIV.
GUEAT4), which maps to 1921

Jivenie hemaochromatoss (BIZIN0) or hemochromatosis type 2 (HFEZ) is ako autcsomal recesshve. Dne form, designated

HFEZA, i cased by mutatasn in che HJV gere A pesord form, deaiprated HFEZE, b cauned by mistation in the gers
enceding hapcidin antimicrobial peotide (HAMP, B06454), which maps to 19013 -]

Hemochmmatosis type 3 [HFEI; | an avtoscmal recessiee disorder, B caused by mutation in the pene encoding
transferin receptor (TPRZ, 60472 5  whizh mags 1o TaZ2

Hasmochromatoni tyes 4 [HFE4; GUE0EG) sn :mmal domirarnt discrder, B caed by mutation in the SLOSDAL gens
, which encodes ferroportin and maps to 2932

Sdgme grrd Barton (2007 provided a review of the chnical features, pathophysziogy, and maragement of hemochromatosi

CLINICAL FEATURES
< L

L

Description®ieabic kB &, MEAFREIINFHZE, BRBE., HE~DX T = AR ILE, DAREREEFIEEIL
FT, ELIOFEBE, 6p2l. 3 LOHFEEE A RIZ X Y 5] Fifd Z & A W A 72 i A 3B AE (HFE) |
hemojuvelin (HJV) BAG T-ARIC XL 2 b D, FHERIMAEE & MEIEN 519913 LD BT HAWP) BRIZE 5 H 0
(HFE2) . 7q22 FO#E5F (TFR2) ZERIZ L 5 6D (HFE3). 2¢32 D5 (SLC40A1) ZEEIZ L 5 D (HFE4) D5
FRENM LN THVET, TROOEED S B, HFE & TN 5 i A 72 i B FEAE A3 6p21. 3_EDOHFEBIR 71281

BLBHELCWET,

HFE& AL T DR SLEG T ZRUC OV LI Z ON—U Ok 1 ) 00 LE D Allelic variantsiZRE#E SN TWET,
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ALLELIC VARIANTS A
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0001 HEMOCHROMATOSIS [HFE, CYS282TYR ]

PORPHYRLA CUTAMEA TARDS, SUSCEPTIEILITY TO, INCLUDED
Pﬁﬁﬁﬁ‘fﬁlﬁ. V.#\RIEGM'»N SUSSEPTIBILITY TO, INCLUDED
WILE, CEJEMEC INCLUDED
N..ZI-EINEF! DiSEM:E SUS'&EP‘I'IBlLIW ‘I'l:\ Ml'..IDED
TRANSFERRIM ZERUM LEVEL GUANTITATIVE CCLE, ENC
MCROVASCULAR COMPLICATIONS OF HABETE‘S SUSCEP'HBHJ‘N ‘I'D 7, INCLUDED

Cratesemith st ol 00 wisd & numbsring system Bapreeg from the firmt smino soid of the matee proten, amitting tha
22 amino ecide of the sigral sequence, so that CIE2 of the mmature protein s G260 of the mature protein

Hemochromatosis

In patients with hemochromatosis, Ceder ot g {]QEEE dentified an S450-A transition in the HFE gene (which 1:h-emI rafermed
to i HLA=H or 'cDHA 247, resutting in & cyslB2-to-tyr [CZEZY) substitution This missense mutation occurs in @ highly
comserved resdus invoheed 0 the intramokscular dsufde brdging of MHC class [ protaine, ard could thersfore derupt the
structure and function of this protein, Using an alkle-specific cigonuclecide-igation assay on their group of 178 patients,
thay datected the CHEEY mutation in 55% of all HFE chromosames. [n cantrast, anky 10 of the 310 control chromosomaes
{32%) carried the mutation, & carrar fraquency of 10155 = 848 Orwe hundred forty=sight of 178 HH patlents ware
heenozygous for this mutation, § were heterozypous, and 21 carresd only the normal allsle. These numbers were extramasly
discrapant from Hardy=Wainborg equilirm, The firdings corroboratoed hataroganaity among the hamochromatosis
watients, with S8 of canes ralated 10 C2EZY homozyaosity. g

Jazeinsta et gl (1988) provided convincing evidance that the CIEXY mutation in homazygous form in the HFE gene s the
cavga of hamockeomators [n studes in dastmlis, patents properly charmctarzed at the penotypic and phanatypi kvl all
sheovasd homasygeaty for the C2E2Y substitviion irrmpl-:!w of Fapktyps, all HH hataraeypotes vwere oyl tyr
Festarozygotes, and all kemorygois normal controls ware oyasove homozypotes. Tha presance of a singks mutation in all
mthlt contradted with the dats of Fader &t g (15681 wha reported 8 lwer frequency of ths mutaon. Jaswirmaks &1 8l
11908} sugpested that differant clinical criteria for the dagnesks of HH may account for thae difference, or that HH may not
b a4 Wﬂﬂﬂm a8 praveanly belved They roted IH‘:  basy ﬂm‘l’ﬁﬂ = why thers m & varietion i saverity of iron
loading in M that & haplotype=relbed whan the mutation i dentical in all hapktypes tested. Jazwingls ot gl (1005)
herpathetized that the HFE locus @ the primary HH lecus, but that there are Baly te be other Sp-linked modddying pares
that would explain both the HLA=inked haplotyps varistion in expression of the discmer ard the lrge repon of nkage
ditsquatbeiin prepant in ol popuiitions srd spanning ot kast 45 M dital of DESHS. @

Jouanole 1l (1966) commented on the significance of the CEEZY mutetion on the basis of 8 groun of 65 n.mmuwd
affected individuals who had been urder study in France for more than 10 years and dentified by stringant crite

Heenozygostty Tor the CIEEY mutation we found i 50 of 65 patsats (BOFR) 3 of the patints ware compound
heterocygotes for the C2E2Y mutation ard the HEID mutation (235 L1 was homozypous for the HEID mutation;
ard & vasre heterozygoun for HEID Thess results corrsipondad 1o an alek: frequency of 9015 for the C2EXY and 54% for
tha HEID mutatiors, respectively Of note, the C2EIY mutation was never obsersed in the famB-based controls, whereas
it wae presant in 358 of the garaml Breten populatien. This correspords 1o 8 theomtical fregusncy of about 1 psr 1000
for the deease, which B shghtly keer than peneraly estimated In contrast, the HEID alelic freguency was nearly the samas
in Bath gentrol groupa (15 and 16.5% in the fumily-based and genaral pogulation control, rergactively), Whiss the

PR O Mamrﬂ o indicats o close reltiorship of C2E2Y to hamochromatosis, the
implication of the HE1D varant was not char ri.

%ﬁmﬁﬂj} raperted mutation anaskas of 147 patienta with herediary bemeshromatoss and 193 contrcl: 121
HH patents were homozypous for the G282 mutation and 10 06 BR) were hetemneygous. All of the C2E2T
hessazygoun patiants ware aho twu.yw.ﬂ for tha witltype nuckestide 1370 (ses HEID, FIS200000C) and all C2E2Y

bt s e tas bad ot lasat 1 cnem A8 1T Thie -L...o....,-l...n.-l,.. ;ur: aeed 157 ......,...,,-......1..,.; [ R Y- - Ny, -
£ ¥
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Wilkars &t 3] LB dentifed & 1/50-A tramition n eon T of the HEE pana, resuliing in 5 valid=to—mat (VSHRY o

submtitution in & South African Couvcasian The mutation crested an Miall site g
00T HEMOCHROMATOSIS [HFE, GLM1ZTHIS | dbSNP

I an 1 i=year-old grl with hamechromatoss and varmgate porphyra (1762000, IL%MHL':.E?EL‘ antifad compound
heteroygosity for mutations in the HFE gers a 381A-0 trarswarsion in won J resulting in & gnl 27-te-his (0127H)
substituion, and & hisBA=to=asp (235200 0000 ) substiution The sewsraly affected pateet carved the FSEOW mutation
{M) i the PPOX pare, which accounts for demirantly rherited varsgate porphyria 0 mare than 808 of affected
Searth Africars. [ron overicad & 8 welFestabished precipitating or exacertating factor in pormbyra varegts.

/D003 HEMDCHROMATOSIS [HFE, ARGI30OMET]

Among 13 Cavcasion South Afncan patsnts referned for 8 molecular dagnosis of hareditary hemochramatoss, de \Villsr
) dartified & 3290-T traraversion inaon S of the HFE gere, resulfing in an argd30-to~maet {
submtitution

0003 HEMOCHROMATOSIS [HFE, ILE10STHR | dbSNF

Ina patent with hemochromatoss, En,mr_gj_i]_[ﬂ‘l%:' dentifed compound hetercoygosity for a 3147-C trarsition n eon
2 of tha HFE gars. resulting in an Sel05-te—the T10ST) substitution, and the HEI0 mitation (25200 00000

D010 HEMOCHROMATOSIS [HFE, GLYZ3ARG] dbSNP

Ir & patiest with hameshrematonis, Eg,mu_._q_l_m[ﬂu dentifid compourd besteroygeaity for 8 JT7G-C trardversion in
axmn 2 of the HFE gene, resulting in a gB3=to~arg (G23R) substitution, and the CZE2Y mutation [Z352000001)

0011 HEMOCHROMATOSIS [HFE, GLMZEIPRO )

In affacted mambars of 8 Frarch famdy with hamesheomatesis, Le Cae atal (2000} dantified compound hatarszygosity for
2 mutations in the HFE gene: an S3458-C trarsversion in exon 4, resubting in @ gr@Ei-to-pro [D2EIP) substitution within
the algha-3 desain, and & C2E2Y (21500 0001) substiution. Mokculsr modeling studies prodicted § deambilizing effect for
ths QREIP substitution on the tertiary strusturs of the protain. g

By performing immuncprecipitaton studes in Hela celis, MBL&ZEJ found that the Q253F mutation preverted the
reeemnal irtarmetion Batvwean HFE protaln and Bata-2-micreghobulin (B2 [00700) ard batwasn HFE praten ard teamsfsrrn
recepior ITFRC_, 160 O} Further studies showed that the D2EIP miAation docressed the capacity of HFE to reduce
sransfaerin-madiated ion uptabe. Kn e al GO05) noted that the OZEIF mutation i adjacent to the disuliide bridpe formad
by cy=230 and cye2B2 and conchaded that the OZEIF protein & retaired in the endopliamic reticulum and middle Golg
ceenpartmants, similar to the C2EXY mutant protain The resufis Fdicated that the OFEIP smunation hads 1o structural ard
functional comequinces similsr to those described for the mane comman C2E2Y mutation. g
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DESCRIFTIOM

The clinical featunes of hemochromatesis include cirhosis of the liver, diabetes, hypermelanatic pigme
skin, and heart falure. Primary hepatocelular carcinoma (HCOG; 114550, complcating cirrhosis, is reag
about are—third of deaths in affected homozygotes. Since hemochromatosis is & relatively sasily trea
diagrosad, this is a form of preventable cancer. L~

At least 3 iron-overload disorders Bbeled hemochromatosis have been identified on the basis of clinic
and ganetic charsctaristics.

Classic hemochromatosis (HFE), an autosomal recessive disorder, & most often caused by mutation i
designated HFE on chromasome Bp21.3. It has alo bean found to be caused by mutation in the pans
hemejuelin (HIV, G02374), which maps 1o 1621,
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Molecular genetic testing: Clinical methods

+ Torgeted mutation analysis. Targated mutation analysiz
for the two known disease-causing alleles in the HFE gang
(p.C282Y and p.HE3D) is available on a clinical basis [Fadar
et al 1996]. about 7% of mdividuals of European origmn
with HFE-HHC are aither homozygotes for the p.C282Y
mutation or compound hetarozygotes for tha p.C282Y and
p.HEID mutatians,

¢ wewewt el mlmonibgon bo o fi'lr Fogi?he

Mote: Most chnical |zboratories do not routinely test for the
S65C slele because it appears to account for only 1% of
individuals affectad climcally [Musg et 3l 1999] and its

chinical significance is curmantly unclear,

+ Sequence analysis. Testing to identify other mutant
alleles associated with MFE-HHC is available in a limited
nurber of clincal and research laboratories [Barton et a3l
1999],

Table 1 summarizes molecular genetic testing for this disorder,

Table 1. Molecular Ganetic Testing Used in HFE-HHG

Mutation Detection Rate
Test Mutations Yeof Test
Individuals e
Method Detected Genotype Availability
with HHC
1, 2
HFE ~60%~90% p.C282Y/p.C2E2Y
mutations: I%-5% C282Y,/p.HE3D
. P /P
p.C2E2Y, 3 o
Sl p.HEID ~1% p.HE3D/p HE3D CEnical
[Testing |
HFE —
sequence  Unknown Unknown 4
alterations
From Ramrakhizni & Bacon (1998}

1. Im populations of European origin
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RefSeqs maintained independently of Annotated Genomes
These reference saquences exist independently of genome builds. Explain

1. MNG_DDBT20.1 RefSeqGens

Ramnge S001..12951
Download | GenBank FASTA Ssguence Viewsr (Graphics)

2, MNG_D001335.1 Reference

Range = T1142,.80773
Download | GenBank FASTA Seguence Viewsr (Graphics)

1. MM 000410.4 NP 000401.1 jemochromatosis protein isoform 1 precursor

Description | Transcrpt Vanant: This vanant (1) encodes the longsst
isoferm,
Saurce sequonce(s) | AF115265.A246337,U91328
Consensus COS | CODSA578.]
Hate  Thig CCDE 1D reapreasants the

lengest isoform encoded by the
HFE gene. This izoform containe
both & Class | Histacompatibility
antigen (MHC_[) and an
Irmmuneglabulin constant ragian
(16c) dornain,

UniProtkB/TrEMBL | B2CKLD
UniProtE B/ Swiss- | Q30201
Prot
Conserved Domains (2} summary

cdonnsg  ISc Immunaglebulin dormain
Location:223=298  constant region subfamily;
Blast Scorm: 169 mambart of tha 1Ge subfarmily sve
componants of immunoglobuling,
Tecall raceptors, COL call surface
glyceprotaing, secratory
glycoproteins &fC, and Major
l'!uhw_mplﬂbilh- Complax (MHC) -
£ L >
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Structure:
Reference:  [MMDE] [Fubibdec]

| Get 30 Structure data | o0 | View in Cnan ¥| (Todisplay structure, download Cnil)

E-value = Te-168, Bit score = 538, Aligned length = 275, Sequence Identity = 100%
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hemochromatosis protein isoform 1 precursor [Homo sapiens]

Query:
[gi: 4504377]
Structure: 1DE4 Chain G, Hemochromatosis Protein Hfe Complexed With Ty
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sarvice. Cn3D runs on Windows, Macintosh, and Unix. Cn3D
simultaneoushy displays structure, sequence, and alignment, and
Cr3D Tutorial now has poveerful annotation and alignment editing features
Eslowis a relalively simple sample of what Cn3D can do. Thare
are mamy more examples in the Tulonal, glong with instructions to
help new users get started|
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3 HGEI Structure Viewer Install = Microsoft Internct Explorer
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Installing the Cn3D 3-D Structure Viewer
Cn3D 41
Homepage Selectyour operating system:
3D Tutorial
Once you have installed the program files for your platform, fallow
the instructions below to et up your browser ta launch Cn3D fram
the MCEIweb pages (if not already done by the installer).
Cn3D FAQ
Configuring Your Browser [
F sked
MNCEI's web servers send data to Cn3D using the MIME type
chemicalincbi-asni-binary. So in order to launch Cn2D properly,
Cn3D Install you need to configure your browser so that it knows where Cn3D is
and that it should use Cn3D when it receives a file of ype
d chemicalincbi-asn1-binary. General instructions on setting this
up in the common vieb browsers follow below.
To test whether your configuration is wiorking, click on the image
MMDB below, which should launch Cn3D 4.1 and should show a structure
A2 and viewpoint very ike what's shown in this image:
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To display structure, download Cnil)

175, Sequence Identity = 100%%
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175, Sequence Identity = 100%%
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1DE4 = Sequence/Alicnment Viewer
View Edit  Mouse Mode  Unaligned Justification  Imports
IDEd 6 KDKQPMDAKEFEPKDVLPNGDGTYQGW
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ol 4504377, loc 282 Block 1, Row 2
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