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ToP PAGE | QUERY | REsuLTs | sEssions | ws |pATABANKS — CHED
Resetl Glirery "[swissprot-AllText Hexokinase*] " found 28 entries
Perform operation SWISSPROT Accession ; Description :Seqlength
& on all but selected I_ SWISSPROTHKEA YEAST P0O4B06 éHEKOKINASE A(EC 27.1.1) (HEXOKIMNASE PI). 485
4 on selected 7 5WISSPROTHXKE YEAST PO4go? EEE?OKWASE E(EC 2.7.1.1) (HEXOKINASE .
Link ; i :
. (GLUCOKIMASE (EC 27.1.7) (GLUCGSE
save §_I SWISSPROTHKKG_YEAST P17708 KINASE) (GLK). 500
= || SWISSPROT:HXK_DEBOC — PSO506 IHEXOKINASE [EC27.11). 478
1ed H H
_| SWWISSPROT:HXE EMENMI PE0SET  IHEXOKINASE (EC 2.7.1.1) (FRAGMENT). 122
SegSimpleView & |
Ll SWISSPROTHXK_KLULA — (P33284 HEXOKINASE (EC 2.7.1.1). 485 |
Launch _| SWISSPROT:H®XK1 SCHPO Q08756 EHEXOKINASE 1EC 27110 484
BlastP = | _I SWISSPROT:HxKZ_SCHPO  PS0521 EHEXOKlNASE 2 (EC2.7.1.1) 455
O SWISSPROTHXK1 BOVIM HEXOKINASE, TYPE | (EC 22.1.1) (HK 1)
Number of entries to display PZ7535  (BRAIN FORM HEXOKINASE). 918
per : HEXOKINASE, TYPE | (EC 22.1.1) (HK 1)
vege [ 30 o l_ SWISSPROT:HXK1_HUMAN  P13367 {(BRAIN FORM HEXOKINASE). 917
) HEXOKINASE, TYPE | (EC 22.1.1) (HK )
Printer Friendly] ;" SWISSPROTHEKL MOUSE - PA7710 [ vk INASE, TUMOR 1507VME). 818
) HERXOKINASE, TYPE | (EC 27.1.1) (HK )
;" SWISSPROUTHAKL BAT  POST08 /g N FORM HEXOKINASE). 918
r SWISSPROTHXEZ HUMAN P52785 EHEXOKINASE, TYPE || (EC 2.7.1.1] (HK. 11}, 817
_| SWISSPROTHXK? MOUSE 008528 EHEXOKINASE TYPE Il (EC 2.7.1.1) (HK 11, 917
_| SWISSPROTH®EZ BAT Pz7881 ;HEKOKINASE TYPE I (EC 27.1.1) (HK 117, 917
I' SYWISSPROTHRES HUkAN (PS2730 %HEXOKINASE TYPE I1{EC 2.7.1.1) (HK 111 923
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Resetl

Gluery "[SWISEPROT-IDHRK A_YEAST | HRKB_YEAST | Hmk1_HURMAN | HXEZ_HURMARN |
Hxk3_HURMARN] " found 5 entries

Perform operation SWISSPROT

‘ACCession

DESCI‘iEﬁDI’I

HEXOKINASE A (EC 27.1.1

& on al but selecied SWISSPROTHNIA_YEAST épmaua HEXORINAGE Pl
27 Gl SE'EE SWISSPROTHXKE_YEAST §P04807 é(HHESXOOKlil\\lN%ASSEEBP(IIIE](.:M ag5
P SWISSPROTHAKI_HUMAL éngaa? Fé%?ﬁ'g‘ggﬁgg%“ﬁg% (He ) 917
s SWISSPROTHAKZ_HUMAN §P52?89 éﬂEXOK'NASEJ TYPE Il (EC22.11) (HK 917
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Resetl

Perform operation

< on all but selected

< on selected

FastaSeqs =] |

Launch

Clustaly = |
MNumber of entries to display per

page 30 =
Printer Friendly

Gluery "[SWISEPROT-IDHRK A_YEAST | HRKB_YEAST | Hmk1_HURMAN | HXEZ_HURMARN |
Hxk3_HURMARN] " found 5 entries

SWISSPROT:HXARA _YEAST

>HHEA YEAST

MYHLCPEE POARKGEMADYVPE ELMDEIHQLEDMF TVDE ETLREVYVEHF IDELNEGLTERG
GNIPMIPGWYMEFPTGEERGNYLAIDLGG TNLRYVVLYELSGNHTFDTTOSE YK LPHDMR T
TEHQEELWRFIADSLEDFMYEQELLN TEDTLPLGFTFE Y PASQONE INEG ILORWTEGEFD I
PHVEGHDYVVPLLONEISKRRELPIEIVALINDTVGTLIAS Y Y TDPETEMGVIFGTGVIGAF
YDVVEDIEELEGELADDIPENEPMAINCEYGS FONEHLVLPRTE YDVAVDEQS PRPGQOA
FEEMTEGYYLGELLRLVLLELNEEGLMLEDODLEKLEQPY IMDTS ¥ PAR IEDDPFENLED
TODIFQKEDFGVE TTLPERELIRRLCELIGTRAARLAVCG IAATCORRGYE TCHIAADGEY
THNEYPGFREAAARGLRDI¥GWTIGDARKDPITIVPAEDGEGAGALVIAATSERRIARGESL
GIIGA

SWISSPROT:HXEB_YEAST

>HHEEBE_YEAST
YHLGPEEPQARKGEMADYVPEELMOO IENFER IFTVPTETLOAYVTEHF ISELEKGLEKEGG
HIPMIPGWYMDFPTGEESGDFLAIDLGE THLRYVYVLYELGGDRTFD TTOSEYRLPDAMRTT
QNPDELWEFIADSLKAFIDEQFPOGISERPIPLGFTFEFPASQNE INEGILORWTEGFDIP
NIENHDVYEPMLOEQITERNIPIEVYALINDTIGTLYASY ¥ TDPETEMGYIFGTGVNGAYY
DVCEDIERLOGKLEDDIPPSAPMAINCEYGEFDNEHVVLPFRTK YD ITIDEESFRPGQOTE
EKMESGY¥YLGEILELALMDMYE DGR IFENQDLEK FDEPFVMD TS YPARIEEDPFENLEDT
DDLFQNEFGINTTVOERELIRRLEELIGARAARLEVOCIAATCQERGYE TCHI AADGEVY
HEYPGFEERAANATLKDIYGWTOTSLDDYPIK IVPAEDGEGAGAAYVIAATAQKRIARGESY
GIIGA

SWISSPROT:HXET_HURMAN

>HHE1_HUMAN

MIAAOLLAYYFTELKDDOVEE IDEYLYAMRLEDETLIDIMTRFREEMENGLERDFNPTAT
YEMLPTFYRE IPDGEEEGDF IALDLGGS 3 FRILRVOVNHEENONVHMES EYVYD TPEN IVH
GRGEQLFDHYAECLGDFMERRE IKDEELPYVGFTFSFPCOOSK IDEAILITWTERFEASGY
EGADVVELLNEAIRERGDYDAN IVAVVNDTVG IMMTCGYDDOHCEVGLI IGTGTNACTME
ELRHIDLVEGDEGEMC INTEWGAFGDDGELEDIRTEFDREIDRGELNPGEOLFEEMVEGH
¥YLGELVELILVEMAKEGLLFEGRITPELLTRGEFNTEDVEAIEKNEEGLHNAK EILTRLG
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This entry is from: SWISSPROT:HAKA _YEAST =
ID HHEA YEAST STANDARD; PRT; 485 Aa.
AC PO48086;
DT 13-205-1587 (Rel. 05, Created)
DT 01-NOW-1885 (Rel. 32, Last segquence update)
DT 15-JUL-19%9 (Rel. 38, Last annctation update)
DE HEHOEINASE A (EC 2.7.1.1) (HEECEINASE PI).
PN GH HXK1l OR HKA& OR YFROS3C.
E ok} Saccharomyces cerevisiae (Baker’s yeast).
ﬂ oc Eukaryota; Fungi; aAscomycota; Saccharomycstes; Saccharomycetales;
Link oc Saccharomycetaceas; Saccharomyces.
RN 1
Launch RP SEQUENCE FROM N.A.
————J RX¥  MEDLINE=86120382; PubMed=3003701;
R& Stachelek C., Stachelek J., Swan J., Botstein D., Eonigsberg W.;
BlastP -'l RT "Identification, cloning and sequence determination of the genes
RT specifying hexokinase & and B from yeast.";
Pri . RL MNucleic Acids Res. 14:945-963(1386). n
Printer Friendlu| Ly 5]

RP SEQUENCE FROM N.A.

RX  MEDLINE=0608319%; PubMed=3908224;
R& Kopetzki E., Entian K.-D., Mecke D.;
RT "Complete nucleotide sequence of the hezckinase PI gene (HXE1) of

RT Saccharomyces cerevisiae.";

RL  Gene 39:95-102(19%85).

RN [3]

RP SEQUENCE FROM N.A.

RC STRAIN=8288C / AB97Z;

RX¥  MEDLINE=35400292; PubMed=76704&3;

R& Murakami ¥., MNaitou M., Hagiwara H., Shibata T., Ozawa M.,

R& Sasanuma S5.-I., Sasanuma M., Tsuchiya ¥., Sceda E., ¥okoyama K.,

R& Yamazaki M., Tashiro H., Eki T.;

RT "zZnalysis of the nucleotide sequence of chromosome VI from

RT Saccharomyces cerevisiae.";

RL  HNat. Genet. 10:261-268(1935).

RN [4]

RP SEQUENCE FROM N.A.

RC STRAIN=3288C / AB97Z;

R¥X  MEDLINE=36287652; PubMed=B68637%;

RA Eki T., Naitou M., Hagiwara H., Ozawa M., Sasanuma $.-I., Sasanuma M.,
R& Tsuchiya ¥., Shibkata T., Hanacka F., Murakami ¥.;

RT "gnalysis of a 36.2 kb DNA segquence including the right telomere of
RT chromosome VI from Saccharomyces cerevisiae.™;

RL Yeast 12:149-167(15896).

RN [5]

RP ATP-BINDING, AND SEQUENCE OF 104-112.

RE  MEDLINE=88227998; PubMed=3131329;

R& Tamura J.K., Ladime J.R., Cross R.L.;

RT "The adenine nucleotide binding site on yeast hexokinase PII. Affinity
RT labkeling of Ly=-111 by pyridozal 57 -diphospho-5¢-adencsine.";
RL J. Biol. Chem. 263:7907-7912(1988).

RN [&]

EP X-RAY CRYSTALLOGREAPHY (3.5 ANGSTROMS).

R¥X  MEDLINE=B10483624; PubMed=7001031;

RA& Bernett W.5. Jr., Steitz T.A.;
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RP ¥-RAY CRYSTALLOGRAPHY (3.5 ANGSTROMS). ]
RX  MEDLINE=B1045624; PubMed=7001031;
RA Bennett W.5. Jr., Steitz T.&.;
RT "Structure of a complex between yeast hexokinase & and glucose. I.
RT Structure determination and refinement at 3.5-4 resolution.';
RL J. Mol. Biol. 140:183-210(1980).
cC —!— CATALYTIC ACTIVITY: ATP + D-HEHOSE = ADP + D-HEHOSE 6-PHOSPHATE.
cC —!— ENZYME REGULATION: SUBJECT TQ ALLOSTERIC CONTROL. SUBSTRATE
1o} INHIBITION BY ATP.
1o} —!— PATHWAY: FIRST STEP OF SEVERAL METABOLIC PATHWAYS.
1o} —!— BUBUNIT: HOMODIMER.
cc -l - MISCELLANECUS: IN YEAST THERE ARE THREE GLUCOSE-PHOSPHORYLATING
cc ISOENZYMES, DESIGNATED HEXOEINASE I, II AND GLUCOEINASE.
cc —!- SIMILARITY: BELONGE TO THE HEXOKINASE FAMILY.
ce —!- DATABASE: NaME=Worthington enzyme manual;
cc We="http://uww.worthington-biochem. com/manual/H/HE . html".
cC
cc This SWISE-PROT entry is copyright. It is produced through a collaboration
cc between the Swiss Institute of Bioinformatics and the EMBEL ocutstation -
cc the Eurcpean Bioinformatics Institute. There are no restrictions on its
cc use by non-profit institutions as long as its content 1is in no way
cc modified and this statement is not removed. Usage by and for commercial
cc entities requires a license agreement (See http://www.isb-sib.ch/announce/
[oln] or fend an email to licensefisk-szib.ch).
1o}
DR EMEL; D44597; BAAOSO19.1; -.
DR EMBL; Ml4410; A&&34698.1; -.
DR EMEL; X03452; Caa27202.1; -.
DR EMEL; DS0617; EBaA0G292.1; -.
DR PIR; A24531; KIBYHA.
DR PIR; A2B178; A28178.
DR PDB; 1HEG; 15-0CT-91.
DR SWISS-ZDPAGE; P04506; YEAST.
DR  Y¥EPD; 7515; -. |
DR YEPD; 8524; -.
DR SGD; 50001945; HEEL.
DR INTERFRO; IPROO131Z2; -.
DR PFAM; PFO0349; hexokinase; 1.
DR PRINTS; PRO0475; HEXOEINASE.
DR PROSITE; P200378; HEHOKINASES; 1.
EW Transferase; Kinase; Glycolysis; Allcsteric enzyme; ATP-binding;
KW 3D-structure.
FT BINDING 111 111 ATP.
FT DOMATN 152 178 GLUCOSE-BINDING (POTENTIAL).
FT CONFLICT 61 61 G -» ¥V (IN REF. 1).
FT CONFLICT 103 103 H -» R (IN REF. 1}).
FT CONFLICT 194 194 N -» E (IN REF. 1}).
FT CONFLICT 244 244 W -» C (IN REF. 1}.
FT CONFLICT 356 357 EN -» ¥F (IN REF. 2).
FT CONFLICT 364 364 I -»> M (IN REF. 1.
FT CONFLICT 388 388 I —» T (IN REF. 2.
FT CONFLICT 444 444 D -> EN ([IN REF. 1).
FT CONFLICT 479 480 8L -» ¥8 (IN REF. 1).
FT TURH 19 20
FT HELIX 21 29
FT HELIX 32 33 ¥
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FT  STRAND 171 171 3

FT  TURH 176 177

FT  STRAND 180 181

FT TURN 189 195

FT  HELIX 196 200

FT  TURN 211 216

FT HELI¥ 218 222

FT  TURN 224 225

FT STRAND 228 232

FT STRAND 238 235

FT STRAND 242 242

FT  TURN 244 245

FT STRAND 264 264

FT STRAND 266 267

FT HELIX 270 272

FT  TURN 286 287

FT  HELIX 288 292

FT  TURN 293 294

FT  HELIX 300 303

FT  TURN 304 305

FT  TUERN 308 310

FT HELI¥ 311 323

FT  TURN 324 325

FT  TURN 339 340

FT  TURN 345 351

FT HELIX 359 3658

FT  TURN 375 377

FT HELIX 375 398

FT  TURN 3935 401

FT HELIX 402 408

FT  TURN 407 408

FT  STRAND 412 417

FT TURN 419 420

FT  HELIX 428 438

FT  STRAND 450 450

FT STRAND 454 454

FT  TURN 458 460

FT HELI¥ 461 474

FT  TURN 475 477

80 SEQUENCE 485 aa; 53738 Mw; AFSCO9DABF17BC3DO CRCE4;
MVHLGFKEPD AREGEMADVE KELMDEIHQL EDMFTWDEET LEEVWKHFID ELNEGLTKEG
GNIPMIPGWY MEFPTGEESG NYLAIDLGGT NLEVVLVELS GNHTFDTTQRE EKYELPHDMRT
TEHQEELWEF IADELEDFMY EQELLNTKDT LPLGFTFSYP ASQNEINEGI LORWTEGFDI
DNWEGHDVVEP LLONEISERE LPIEIVALIN DTVGTLIASY YTDPETEMGY IFGTGVNGAF
YDWVEDIEEL EGELADDIPS NSPMAINCEY GEFDNEHLYL PRTEYDVAVD EQSPRPGODA
FERMTSGYYL GELLRLVLLE LNEKGLMLED QDLSKLKQPY IMDTSYPARI EDDPFENLED
TODIFQEDFG VETTLPERKL IRRLCELIGT RAARLAVCGI AAICQKRGYE TGHIAADGSV
YNKYPGFEKEA AAKGLRDIYG WIGDASKDPI TIVPAEDGSG AGAAVIAALS EKRIAEGKSL
GIIGA
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National Library®. .. P b M d
of Medicine 'y ’lu ‘ upiecd
Mucleotide Protein C Structure PopSet Taxonomy
Search | PubMed = furII EI Clear
Limits Preview/Index  History Clipboard
Display Abstract | Save Text' Order' Add to Cliphoard
N Musteis Aciels A2s 1986 Jan 24;14(2):845-63 Related Articles, Books, Protein, Mucleotide

Identification, cloning and sequence determination of the genes specifying
hexokinase A and B from yeast.

Stachelek C. Stachelek J, Swan J, Botstein D, Konigsherg W

The hexokinase & (HKA) and hexokinase B (HKB) genes of Saccharormyces cerevisiae have been cloned from a
library of yeast genomic DMA. Using an in vitro glucose phosphorylation assay, the HKB gene was located on a
plasmid carrying a 13.6 kb fragment of yeast DNA. After subcloning the relevant restriction fragments, the nucleotide
sequence of the HKB gene was determined. Using this infarmation, we were able to locate the HKA gene on a
plasmid carrying this gene, which we then sequenced. Approximately 43% of the amino acid sequence of HKB was
determined directly from 24 tryptic peptides. The results are in complete agreement with those derived from the DMNA
sequence and are consistent with the results of x-ray crystallography. Comparison of the amino acid sequences of
HK.A and HKB show that 378 out of 485 residues are identical. The 5 flanking region of the A gene contains
nuclectide sequences expected for genes that are expressed at relatively high levels in yeast The 24 base pair
hyphenated palindrome at the 3" end of the HKE gene may be a site for termination of transcription of this gene.

PtoID: 3003701, UL 86120382

Display Ahstract =] Save Tex‘tl Orderl Add to Clipboard

Write to the Help Oesk
MEB[ | ML | NIH
Department of Health & Human Services
Freedom of Information Act | Disclaimer
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Protein Function

Making Machines Out of Proteins

Outline

Introduction

The Binding of a Ligand
Can Change the Shape of
2 Protein

Two Ligands That Bind
to the Same Protein
often Affect Each
Other’s Binding

Two Ligands Whose
Binding Sites Are
Coupled Must
Beciprocally Affect
Each Other’s Binding

Allosteric Transitions

Help Requlate
Metabolism

Proteins Often Form
Symnmetrical Assemblies
That Undergo

Cooperative Allosteric
Transitions

The allosteric
Transition in Aspartate
Transcarbanoylase Is
Understood in Atomic
Detail

Two Ligands That Bind to the Same Protein Often
Affect Each Other’s Binding?

The binding of glucose to hexokinase causes a fittyfold increase in
the affinity of the enzyme for ATP. The reason Is easy to see. Like
glucose, ATP can form noncovalent bonds with amino acids on the
inside faces of the two domains if the cleft closes. When ATP alone
binds to hexokinase, some of the binding energy must be used to
close up the clefi; this energy is not required, however, if glucose
binding has already induced this shape change (Figure 5=3). By the
same reasoning, one would predict that glucose would bind more
tightly to hexokinase when ATP is present than when it is ahsent, and
this is what one observes (Figure 5-4).

ATP and glucose bind to neighboring sites in hexokinase. But the
binding of one ligand to a protein’s surface can sometimes affect the
binding of a second ligand ewen if the two binding sites are far apart.
Suppose, for example, that a protein that binds glucose in the same
way as hexokinase also hinds another molecule, ¥, at a distant site
on the protein’s surface. If the binding site for X changes shape as
part of the large conformational change induced by glucose hinding,
one would say that the binding sites for X and for glucose are
coupied, If the shift to the closed conformation, for example, causes
the hinding site for »to fit<better, then glucose binding will increase
the affinity of the protein for ¥, just as glucose binding increases the
affinity of hexokinase for ATP (Figure 5=5].

As we discuss next, proteins in which conformational changes
couple two widely separated hinding sites have been selected in
evolution because they enable a cell to link the fate of one molecule
to the presence or absence of any other, This type of conformational
coupling is known as &lostary. A protein whose activity is regulated
in this way is said to undergo an allosteric transition, and the protein
is called an &losiaric protai.

= |
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GenecCards is copyright. Usage £ B .
by and for commercial eniies 1GeneCards.: human genes, maps, proteins and diseases

requires a license agraemant,

GeneCards is a database of human genes, their products and their involvement in diseases. It offers
concise information about the functions of all human genes that have an approved symbol, as well as

selected others [gene listing].

GeneCards now also supports searching UDE (The Unified Database for Human Genome hiapping). Aeas

Weizmann Institute

Gename &
Bioinformatics

fwore ahout 08
Credits
Search [ Quick Start | [ Guided Tour | [More search examples |

Mirror sites
Jobs o Search/Display GeneCards by  keyword(s)
About GeneCards

Disease genes Hexokinasd Go

How to Mirror

Guiding the user

Data Sources For exaimple, you car dispiay e GeneCand 1br the (case—sensifive) symbol BRCAL

Data Extraction or seartl CeneCars or e Keyword(s)

O ps3

Usage statistics . :
Citing this resource O apolipoprot*AHD thyper* OR Alzheit™
+UNG IS ESource O UBSZBET  Gewbark accession Mo,
Fublications O Hs 1288 LiwGeame ciwvater
=]
la]

ATCC06253, imane:303124 cione iderrifer

What's Hew chromosome: 22, locus: 20p" Jocus: Fp13
Versim: 2.17 i
Releas Sep 21, 2000 e Search UDB by map region

69

Entries: 141
Approved*:11563 specify chromosome: | 1 Gio

For example, a map region in chromosome 17,

Search UDB by mapped marker name | Go

For exampdée, Information about the mapped marker D1751843,

Science on the Weh

View estimated boundaries (in Megabases) of cytogenetic bands

Your Feedhack specify chromosome: | 1 Go

What’s special about GeneCards?

The information presented here has been automatically extracted from ve ‘F iner] [ I " £
developed in our group. GeneCards is particulary useful for people who wis| skl i #usr/hone/
genes of interest In the context of functional genomics and proteomics. [rainer] [genome] [/usr/home;f:
d
[rainer] [genome] [/usr/home/f:
= vl
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RESULT:
6 GeneCards match your precise query for "Hexokinase”; Each is represented by a minicard.
Click "Display” on the left to get the full GeneCard.

Display Gene: GCK = glucokinase (hexokinase 4, maturity onset diabetes of the young 2) [Locus: 7p15-p13]

the complets
GeneCard The following lines in the GeneCard text contribute to maltching your query:
far this
gene ~ GEME: GCK (glucokinase (hexokinase 4, maturity onset diabetes of the young 2))
GCK ~ ALIASES: glucokinase (thexokinase 4, maturity onset diabetes of the young 23 | HK4 | NIDDM | MODY2
“ - OMIM: Glucokinase thexokinase-4); GCK | 138073 | MODY, type 2| Hypetinsulinism, familial
Mare likz th - SWISSPROT: hexokinase d, liver isozymes (ec 2.7.1.1) d type ivi(hkdy i
ore |ike this

- SWISSPROT: enzyme regulation: the use of alternative promaters apparently enables the type iv hexokinase gene to be requlated by insulin
in the liver and glucose in the beta cell. this may constitute an important feedback loop for maintaining glucose homeostasis.

- SWISSPROT: alternative products: by use of alternative promoters in the type iv hexokinase gene, the hepatic and pancreatic forms differ in
their first 15 n-terminal residues. the sequence shown is that of the major liver isozyme.

- SWISEPROT: miscellaneous: in vertebrates there are four major glucose- phosphaorylating isoenzymes, designated hexokinase |, ii, i and iv
(glucokinase)

~ SWISSPROT: similarity: belongs to the hexokinase family

- SWISSPROT: hexokinase d, pancreatic isozyme (ec 2.7.1.1) (hexokinase type iv)(hkd) (glucokinase)

- SWISSPROT: enzyme regulation: the use of alternative promaters apparently enables the type iv hexokinase gene to be requlated by insulin
in the liver and glucose in the beta cell. this may constitute an important feedback loop for maintaining glucose homeostasis.

- SWISSPROT: alternative products: by use of alternative promoters in the type iv hexokinase gene, the hepatic and pancreatic forms differ in
their first 15 n-terminal residues.

~ SWISEPROT: miscellaneous: in vertebrates there are four major glucose- phosphaorylating isoenzymes, designated hexokinase |, ii, i and iv
(glucokinase)

- SWISSPROT: similarity: belongs to the hexokinase family

- UNIGENE: Hs.1270 | glucokinase (hexokinase 4, maturity onset diabetes of the young 2) | Build 119:Aug 17 2000 | GCK | M30293 , .,

Display | Gene: HK1 = hexokinase 1 [Locus: 10¢2Z]

the complete =
GeneCard The following lines in the GeneCard text contribute to matching your guery:
far this
gene - GENE: HK1 (hexokinase 1)

HK1 - ALIASES: hexokinase 1

~ DMk il 1; HK1 | 142600 | Hemolytic anemia due to hexokinase deficiency

e . ~ SWISEPROT: hexokinase, type i (ec 2.7.1.1} (hk i}y (brain form hexokinase).

ore |ike this

- SWISSPROT: enzyme regulation: hexokinase is an allosteric enzyme inhibited by its product gle-6-p

- SWISSPROT: miscellaneous: in vertebrates there are four major glucose- phospharylating isoenzymes, designated hexokinase i, ii, i and iv
(glucokinase)

- SWISSPROT: similarity: the n- and c-terminal halves of this hexokinase show extensive sequence similarity to each other. the catalytic
activity is associated with the c-terminus while regulatary function is associated with the n-terminus.

- SWISSPROT: similarity: helongs to the hexokinase family.

- MGDDESC: hexokinase 1

~ UMIGEME: Hs.118625 | hexokinase 1 | Build 113;8ug 17 2000 | HK1 | AFO16365 . . .

- LITERATURE: 89087485 | Human hexokinase: sequences of amino- and carboxyl-terminal halves are homalogous

- GEMATLAS: hinchem: hexokinase 1,103kDa glycalysis and gluconeogenasis energy pathway,red blood specific with two isoforms

HE1 universally expressed,and an erythroid specific isoform AXR derived from the HK1 gene by the alternate use of a specific promoter and an
alternative splicing | disease: hemolytic anemia including type | with a reduced activity of HE1,found in

REC lymphocytes, platelets,fibroblats,type |l with a decreased activity restricted to REC

Display | Gene: HK3 = hexokinase 3 (white cell) [Locus: 5935.2]

d
the complets rainer jenome usr/home £:
GeneCard The following lines in the GeneCard text contribute to maiching your query: .[1 1 L9 1 Lfusx/ d
for this [rainer] [genome] [/usr/home;f:
nene - GEME: HK3 (hexokinase 3 (white cell)) xwd
= 100% of 15K, (a1 376 byles/ser] [redner] [genone] [ fusr/hone/ &

12



File Edit ¥iew Go Communicator Help
7 “t' Bookmarks ‘& Location: I}mttp://mmnfo welzmann, ac. il/cards-bin/carddisp?HRl&search=Hexokinase&suff=txt /|
4w A &4 a 4 & @ @

Back Forward  Reload Home Search MNetscape Print Security Shop Stop
.
A

GeneCards is copyright. Usage by and for commercial entities requires a license agreement

HUGO gene nomenclature commites
HK1 (hexokinase 1)

Back to GeneCards Homepage:

Synonyms
(accarding to GDE

GDEB 10120044

* hexokinase 1

Chromosomal location:
(accarding to ORAIM
andrar UDE

shramosoime: 10 CMIM cytogenetic band: 10022

Unified DataBase coordinate (from prer) 82.7 + 0.7 b

roteins:
(according to SWIS5-PROT, MIPS | and
BLOCKS

H¥KT HUMSHN: hexokinase, type i (ec 2.7.1.1) (hk i) (brain farm hexokinase). - -geme: &% 7. [317 amino acids; 102

kd]

pathway: first step of several metabolic pathways.
subunit: monomer.

designated hexokinase i, ii, il and iv (glucokinase).

regulatory function is associated with the n—-terminus.
similarity: belongs to the hexokinase family.

3D structures: PDB ids 1hkb 1hke

MIPS Pedant Viewer: 58707 (6706

Blocks protein family: BL0037E Hexokinases proteins,

catalytic activity: atp + d-hexose = adp + d-hexose 6-phosphate,
enzyme regulation: hexokinase is an allosteric enzyme inhibited by its product gle-6-p.

subcellular location: bound to the outer mitochondrial membrane. its hydrophobic
n-terminal sequence may be involved in membrane binding.
miscellaneous: in vertebrates there are four major glucose- phosphorylating isoenzymes,

similarity: the n- and c-terminal halves of this hexokinase show extensive sequence
similarity to each other. the catalytic activity is associated with the c-terminus while

Sequences
(GenBank/EMEL/DDE. accessions
accarding to Unigene or GenBank, RefSeq
according to LocusLink, assembly
according to MIPS and/ar DOTS,

Unigene Cluster for HK1: { Buildd 118; Aug 17 2000 )
hexokinase 1
Hs.118625 [show with all ESTS

Unigene Representative Sequence:AF0165AS
REFSEQ mRHASs:MNM 0001585

MIPS assembly:
HE529952 HS523351

DOTS assembly:113166

Gene/cDHA seq H
HBEIST MT5126 AFO1AIAS AFO163A5 AFD23305

AFOZA505

Similar genes in other organisms:
(accaording to MGD Aug 28 2000)

lammalian homologues:

gene  lpcus descripion
mouse Hkl 10(30.00 chl  hexokinase 1

=

d
[rainer] [genome] [/usr/howef:
wd

[rainer] [genome] [/usr/home;f:
wwd

[rainer] [genome] [/usr/home;f:
od
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IMammalian homologues:
Similar genes in other organisms:

3 gene  loous descripion
taccarding to MGD Aug 28 2000
mouse Hki 10(30.00 ch) hexokinase 1

Obdibd I0:142600

search databases for MIM named disorders:
Disorders & Mutations = Hemolytic anemia due to hexokinase deficienc
(in which this gene is invalved, according
to OMIM, SWISS-PROT, Genatlas, HGMD, | Genafias disease:HKI

TGDE, andfor BCGD:

= hemolytic anemia including type | with a reduced activity of HK1,found in

Human Gene Mutation D entry for HK1

RBC lymphocytes,platelets,fibroblatstype || with a decreased activity restricted to RBC

Medical News _
(possibly related articles in Dactor’s Guide]

Research Articles:
{in PubMed

» Human hexokinase: sequences of amino- and carboxyl-terminal halves are homologous.

Search Pubhvied for Hi1 to find abstracts of research articles containing this gene name

naine description

Genatlas biochemistry entry for HK1: hexokinase
1,108kDa,glycolysis and gluconeogenesis,energy
pathway,red blood specific with two isoforms HK1,universally
expressed,and an erythraid specific isoform AXR derived fram
the HK1 gene by the alternate use of a specific promoter and
an alternative splicing

and papers

Additional Sources of Information

Links to sequences, linkage clata, maps,

on the web

Search RZPD for clones of HKKT

Search the web for HK1

Clone collection at the German Human
Genome Project, Resource Center

search milions of Web pages with
Excite to find articles, personal
homepages, conferences, discussions,
and other web sites related to HK1!

EBack (to Search Results)

GeneCards Homepage -

How to Search or Cite this Database - LastUpdate: 31 Aug 2000

Eeedback Form - More like this

wd
[rainer] [genome] [/usr/howef:
wd

[rainer] [genome] [/usr/home;f:
wwd

= \

[rainer] [genome] [/usr/home;f:
od
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Search Enzymes/Compounds/Genes in the Pathway Database

Search against: Standard dataset = |

Enter EC number(s)/ Compound numben(s)/ Gene name(s) below:

2.7.1.1 =

=~

~] ]

A Display ECICompoundfGene{s) NOT found in the search

To execute the query. press this button: Exec|

To clear the form, press this button: Clear|

EC and Compound numbers may be found by searching LIGAMND database using DBGET

Gene names and accessions may be found by searching GENES database using DBGET

Click here to view the help window.

= |

5% 4 o2 ) 2

15



16



File Edit Wiew Go Communicator Help
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@ w A4 a4 a & &

Back Faorward  Reload Hame Search  Metscape Print Security Shop Stop

Glycolysis f Gluconeogenesis — Reference pathway
Go to: [ LinkDE search | Ortholog Table ]

Go to: Reference pathway = | Exec

Hucleotide sugars
me tabolizm

e Pentoze and gloouromnate
IntereOne rAOns
- #tarchand sucmoze
me tabolism

27141
31310

5139 D-Glucoze
| | (extrane Lular)
o-D-Cluz oz 2711
2712
2.7.1.63
[513.15][53.159]
2712 ¥

Cr 2711 O 551
[-D-Clucos 27163 [-D-Gluc oz -6P Thosp
rhosphate
Arbutin-6F e

Arbutin
{extracellnlar) & 27169 [mese -

. TMANNO3E Metaholism

o] 27169 O

{extracellnlar) - Salicin-6F L

[
Photosnthesis —_

5311
Glycemone-F r

Cyelic
o glwerate-2 3P2

O Glycerate-2 3P2

|
|
i
|
. |s4za ﬂ &

¥
% &0 o2 2 2

E| Document: Done.
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" Bookmarks A Location: [tep: //inmw2 . ebi. ac. uk/elustalus
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EMBL Outstation
European Bioinformatics Institute
Clustalw | Hela | | Tadls | | EEl Home
QUTPUT OUTPUT
YOUR EMAIL ALIGNMENT TITLE RESULTS ALIGNMENT FORMAT ORDER
I" ~HONE- interactive — | = | aln winumbers = | aligned — |
COLOR KIUp i
AUTGHNMENT WORD SiZE WINDOW LENGTH SCORE TYPE TOPDIAG PAIRGAP
no - def 1 def 1 | percent — def = def = |
L COENETIC MATRIX GAP OPEN END G&PS GAP EXTENSION  /GAP DISTANCES
TREE TYFE | none —
CORRECT DIST. | off = | def = def = def o def | def =
IGNORE GAPS | off o
Enter or Paste a set of Sequences in any format :
YDVVSDIEKLEGKLADD IPSNSPMAINCEYSSFONEHLVLPRTKYDVAVDEOSPREBI0A =
FERNTSGTYLEELLRLVLLELNEKSLMLED ODL SKLK AP T IND TS TR AR IEDDPTENLED |
TDDIFQEDF GVETTLPEREL IRRLCEL I GTRAARL AVC G TARTCOKRETRTSHIART G5V
THEYPGFEEAAAYELRD ITEVTEDASKIP ITIVPAED 555 ARARVIART, SEKR AR BKSL
BIIGA
SHEKB_YEAST
VHL GPREP 0 ARKGSMADVPKELMO) IENFEKIFTVPTETL QAVTEHF I SELERGLSKKGG
NIPMIPGYVNDFPTGEESB0FLATDL BBTNLRVVLVEL B3DRTFDTT] SEYRLPDANRTT
ONPDELVEF IA0SLEAF IDEQFE161SEP IPLBFTF SFPAS ONKINE G ILORVTKEFD IR
WIENHDVVEML 0RO ITERNIP IEVVAL INDTTTLVASTTTOPETENGVIF STEVIBATT ;
S T
Unpload a file |+ Browse. ..
RUN CLUSTALY%| |RESET FORM|
This document was last modified on : Fri Jul 28 08:158:24 2000 5 b :.
Comments or suggestions suppori@ebl.ac.uk Elra“'er] [genone] [ fusr/houe/
) ~ @EBI 2000 } . [rainer] [genone] [/usr/home/f:
Ifyou plan to use these services during a course please contact us using the email d
sto has logged off ttypd from
E| S [rainer] [genome] [/usr/home;f:
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¥ N
3

Pairwise Scores:

CLUSTAL

Sequence
Sequence
Sequence
Sequence
Sequence
Sequence
Sequence
Start of

Aligning. .

Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences
Sequences

Guide tree

W (1.81) Multiple Eequence Alignments

format is Pearson

1: HEZ YEAST 485 aa
2: HHEEB_YEAST 485 aa
3: HHRG_YEAST 500 aa
4: HHE1_ HUMAN 917 aa
5: HHEZ_HUMAN 917 aa
6: HHE3_HUMAN 923 aa
Pairwise alignments
(2:3) Aligned. Becore: 37
(1:2) Aligned. Score: 77
(3:4) Aligned. Score: 29
(1:3) aligned. Score: 37
(2:4) Aligned. Score: 31
(3:5) Aligned. Score: 32
(1:4) Aligned. Score: 31
(2:5) Aligned. Becore: 32
(3:6) Aligned. Score: 29
(1:5) Aligned. Score: 33
(4:5) Aligned. Secore: T3
(2:8) Aligned. Score: 29
(l:6) Aligned. Score: 30
(5:6) Aligned. Score: 54
(4:8) Aligned. Becore: 51

file created:

Start of Multiple Alignment
There are 5 groups

Aligning.
Group 1:
Group 2:
Group 3:
Group 4:
Group 5:
Alignment

CLUSTAL-&lignment file created

Sequences:
Sequences:
Sequences:
Sequences:
Sequences:
Score 21226

[uR Y ST N

Your guide tree:

781124.415458.dnd

(
(

(

HHEEE YEAS

HHEB_YEAS
amaon

T:0.11263,
T:0.11418)

Score
Score
Score
Score
Score

[/net/nf=0/voll/production/winchody/tmp/7581124.415455%. aln]

[/net/nfs0/voll /production/winobody/tmp/751124.415459.dnd]

:17681
:15373
19522
16581
14662

[rainer] [genome] [/usr/howme,f:
d

sto has logged off ttypd From
[rainer] [genome] [/usr/home/f:
d

&

[rainer] [genome] [/usr/home/f,
d
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HHEK1_ HUMAN MPLGFTFEFPCOOTELDAG ILITWTKGFEATDCYGHD 632 |
HEKZ_HUMRN —-LPLGFTFSFPCOONSLDES ILLEWTKGFEASGCEGED 632
HHEK3_HUMAN DCIVDFQOEQGLECQE - ~LPLGFTFSFPCRQLGLDQC ILLNWTKGFEASDCEGQD 638
HHEA YEART DSLEDFMYEQELLNTE — DTLPLGFTFSYPASQNE INEG ILQRWTKGFDIPNVEGHD 187
HEKB_YEAST DELEAFIDEQFPQGIS-————-EPIPLGFTFAFPASQNE INEG ILQRWTEGFDIEPNIENHD 186
HHEKG_YEAST RRTLAFMEK YHPDELAKGEDAK PMELGFTFESYPVDQTSLNSGTLIRWTKGFRIADTVGKED 193

® LomEAKAE DA R 1 | K REAKR &

H¥K1_HUMaN VYTLLRDAIKRREEFDLDVVAVYHND TVG TMMT CAYEEP——————————— TCEVGLIVGTG 681

HHEKZ_HUMAN
HHER3_HUMAN
HHEEAE _YEAST
HHKB_YEART
HHEG_YEAST

HHEK1_HUMAN
HHERZ_HUMAN
HEK3_HUMRN
HHKA YEART
HHKB_YEART
HHEKG_YEAST

HHEK1_ HUMAN
HEKZ_HUMAN
HHEK3_HUMAN
HHEA YEART
HHKEB_YE&AST
HHEG_YBART

H¥K1_HUMaN
HHEKZ_HUMAN
HHER3_HUMAN
HHEEAE _YEAST
HHKB_YEART
HHEG _YEART

HHEK1_HUMAN
HEKZ_HUMAN
HEK3_HUMAN
HHKA YEART
HHKB_YEART
HHEKG_YEAST

HEK1_ HUMAN
HEKZ_HUMAN
HHEK3_HUMAN
HHEA YEART
HHEKEB_YE&AST
HHEG_YBART

VYILLEEAIHRREEFDLDVVAVVND TVG TMMICGFEDP——
WVYWSLLREAITRROAVELNVVAIVND TVG THMS CGYEDP
VYPLLONEISERELP-IEIVALINDTVGTLIASYYTDP ETEMGVIFGTG 235
YYPMLOEQITERNIP-IEVVALINDTTGTLVARY¥TDP—— —-ETEMGVIFGTG 234
WVYQLIQEQLSAQGMPMIEVVALTND TVG TYLSHCY TSDNTDSMISGEISEPVIGCIFGTG 253
LT

-HCEVGLIVGTG 681
RCEIGLIVGTG 887

DLrEAL REA A& 1 ERE Y
SNACYTMEEMENVEMYEGDQ-—————————i GOMC INMEWGAFGDNGCLDDIRTHYDRLYNEY 732
SNACYMEEMRNVELYEGEE—— ——GRMCVNMEWGAFGDNGCLDDFRTEFDVAVDEL 732

THACYMEELRNVAGVPGDS —— GRMCINMEWGAFGDDGSLAMLS TRFDASYVDOA 738
VNGAFYDVVEDIEKLEGELADD IPS ——-N8 PMAINCEYGE FDN-EHLVLPRTEYIDVAVDED 292
VHNGAYYDVCEDIEKLOGELSDD IPP——3APMAINCEYGSFDN-EHVVLPRTEYDITIDEE 231
TNGCYMEEINE ITELPQELRDELIEEGE THMI INVEWGS FDN-ELEHLPTTEYDVYIDQE 312

oo Bk krkaos o Aok
—SLNAGKQRYEEMISGMILGEIVRNILIDF TEEGFLFR————— GQISETMKTRGIFETEF 786
—-3LNPCKQRFEEMISGMYLGEIVRNILIDFTERGLLFR—-——-GRISERLKTRGIFETKF 786

—SINPGKQRFEEMISGMILGEIVRHILLHLTELGVLEFR.
—SPRPGOOAFEEMTSGYYLGELLRLVLLELNERGLMLE.

—3PRPGOOTFEEMS 3G Y YLGEILRLALMDMYEQGF IFK ————-NQDLSKFDEPFVMDTSY 345
LSTNPGFHLFEERYEGMFLGEVLRN ILVDLHEQGLLLOQ YREKEQLPRHLTTPFQLESEY 372
* K 1 aEA Rk shEALE Kt I - . i

LEQIESDRLALLOVRE--AILOOLGLNS TCDDS ILVK TVCGVYERRAROT.CGAGMARYVYDE 844
LEQIESDCLALLOVR--ATLOHLGLESTCDDS I IVKEVC TVVARRABQLCGAGMAAYVVDR 844
LSEIESDSLALROYR--AILEDLGLPLTSDDALMYLEVCQAYSQRABOT.CGAGVAAVYEER 850
PARIEDDFFENLEDTDDIFQKDFGVETTLPERKLIRRLCELIGTRAARTLAVCG TAAICOK 406
PARIEEDPFENLEDTDDLFQNEFG INTTVQERELIRRLEELIGARAARLEVCGIAAICQE 405
LSHIEIDDSTGLRETELSLLOSLRLEPTTPTERVQIQKLVRAISRRSAYLAAVPLAAILIK 432

PoEE K . . ERE I hE

IRENRGLDELNVTIVZVDG TLYKLHPHFSR IMHQTVKELS P——————-] ECNVEFLLSEDGE 857
IRENRGLDALEVTYYDETLYKLHPHFAK VMHETVEDLAP ——
IRGNRGLEELAVEVGVDGTLYKLHPRFESLVAATVRELAP——
~RGYKTGHIAADG SVYNKYPGFKEAAAKGLRDIYGWIGDASED-PITIVPAEDGE 459
—RGYKTGHIAADGSVINRYPGFRERAANATKDIYGWTIQTSLDDYPIKIVPAEDGS 459
THALNERYHGEVEIGCDGEVYEYVPGFRSMLRHALALSP---LGAEGERKVHLEIAKDGSE 489

kkor o1 ok ok . IFELE]
GEGAALITAVGVRLRTEASS —— - 917
GEGAALITAVACRIREAGQR - - 517
GRGAALVTAVACRLAQLTRV-——--—- 923

GAGARVIAALSERRIAEGESLGIIGA 485
GAGAAVIAATAQFRIARGESVGIIGE 485
—-- 500

=

sto has logged off ttypd from
[rainer] [genome] [/usr/howme/f:
d

[rainer] [genome] [/usr/home/f,
d

[rainer] [genome] [/usr/home/f,
d
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Clustal / Jalview alignment

Welcome to a Clustal\W and Jalview server

» This server takes sequences, optionally performs a multiple alignment, and presents the output. The output can be viewed directly and/or
manipulated with Jalview, a \W'WWW—-hased multiple sequence editor,

You can hy—pass the alignment bit and just load pasted sequences into Jalview by selecting the appropriate option.

The clustal part of the server will run on any old rubbish (such as |[E3) but the Java viewer requires Metscape 4 or Internet Explorer 4.

If you want to align, input sequences can be in any format understood by Clustal,

If you are not going to align, you need to tell Jalview the format you have pasted with

There Is a suitable test set of sequences [In fasta format) here f you want to try. Lse your browsers copy/paste function. See here for help
on seguence formats.

The author of Jalview, Michele Clamp at the EBI, has a Jalview homepage. The server was written by Hugh Salter at the Astra Draco
Bioinformatics group. hModifications made by k. Clamp, February 1333

Secondary structure prediction using Jnet

Jalview allows you to predict the secondary structure of your seguences using the Jnet method developed by James Cuff. The results and
confidence of the prediction are displayed graphically under the alignment. To run this option select Align—=Run Jnet prediction from the jalview
menus. Unfortunately there is no postscript output available for the results at the moment.

Please paste your sequences in a suitable format (MSF/ALNFasta):

CLUSTAL W (1.7) multiple sequence alignment j
HHEA YEAST MVHLGPEEPOAREGEMADYVPEELMDEIHOQLEDMF TYDSETLREY
HHEB_YEAST —VHLGPEEPQARE GEMADYVIPEELMOOIENFER IFTVPTETLOAY
HHEG_YEART -M8FD-—-—-DLHEA--T--ERAVIQAVDQICDDFEVTPEELDEL
HHE1_ HUMAN “MIAaa————QLLAYYFTELEDDOVEE IDEYLYAMRLEDETLIDI

: : : H EEE I
HHEA YEAST EG———-GN--IPMIPGWVMEFPTGEESGN Y LAIDLGGE THNLEVYL i
=] 1 -

or type a filename to upload here: Browse. .. |
= | \
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Zappo Colourschems Redraw time = 0 m=s

=] Unsigned Java applet Window
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residue letters clearly. A

Black text
This option draws all the text in hlack.

Colour menu

O Zappo colours

O Taylor colours

o Hydrophobicity colours

o Colouring residues above a percentage identity threshold
o User defined colour schemes

o PID (Percentage ldentity] Colours

o BLOSUMEZ colours

O Yiew seguence features

This sets the colour scheme for the residue boxes and the residue text. If a colour scheme is selected from this menu it will affect the
selected sequences only.  If no sequences are selected then the colour scherme applies to the whole alignment.

Zappo Colours

The residues are coloured according to their physico—chemical properties as follows:

Residues Description

LW Ak i&liphatic/hydrophobic residues

Py ‘sromatic

KRH Positive

DE Megative

STHG Hydrophilic

PG {Proline/Glycine (conformationally special)
o ‘{Cysteine

=

= |
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=

Y - BLAST H

Reference: Altschul, Stephen F., Thomas L. hadden, Alejandro A. Schaffer, Jinghui Zhang, Zheng Zhang, Webb Miller, and David J. Lipman
(1997), "Gapped BLAST and PSI-BLAST: a new generation of protein database search programs”, Nucleic Acids Res. 25:3389-3402,

Database swissprot =

Enter here your amino acid sequence as = Sequence in FASTA format —~ |

MWHLG PKKPQARKGSMADVPEELMDETHQLEDME TV
GNIPMIPGWVMEFETGRESGNYLAIDLGG TNLRVVL
TEHQEELWSFIADELEDFMVEQELLNTEDTLPLGFT
PNVEGHDVVPLLONEISKRELPIEIVALINDTVGTL
¥DVVSDIEKLEGKLADDIPSNSPMAINCEYGESFDNE

[~ 1 -

Submit Query Reset!

Please read about FASTA format description

PHYEA_YEAST -J

/

Advanced options for the BLAST server:

Expect 10 = Eilter |2 Low complexity (2 NCBl-gi B Graphic Overview

Alignment view Pairwise = |

I Composition-based statistics

Descriptions | 500 _4| Alignments | 500 — "

Expect value for inclusion in PSI-BL AST iteration 1 |_VD .ooz

Matrix Gap emistence cost Per residue gap cost Lanbda ratio
PAM30 9 1 0.57
PAMTO 10 1 [rainer] [genome] [/usr/home/fad

ELOSUMS0 [rainer] [genome] [fusr/home,fad

[rainer] [genone] [/usc/home;fad

[rainer] [genone] [/usc/home;fad
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istribution of 39 Blast Hits on the Query Sequence ]
|ﬁ\{ouse—over to show defline and scores. Click to show alignments J

Color Key for Alignment Scores

t.npseq_l‘ | |
0 100 200 300 400

Run PSI-Blast iteration 1

Sequences with E-value BETTER than threshold

Score E

Sequences producing significant alignments: (bits) value

F sp|PO4B06 |HHEA YEAST HEHOEINASE 2 (HEHOEINASE PI) 928 0.0

F sp|PO4B07 |[HXEE YEAST HEXOKINASE B (HEMOEINASE PII) 743 0.0

F sp|P33284 |HHE_EILULA2 HEHOKINASE 697 0.0

F sp|P50506 |HXE _DEBOC HEHOEINASE a6z 0.0

F spl@09756 |HXE]1_SCHPO HEXCEINASE 1 424 e-118

F 2p|092407 |HHEG ASPNG GLUCOEINASE (GLUCOSE KINASE) (GLE) 285 1e-70

F sp|P1770% [HXEG_¥EAST OCLUCOKINASE (GLUCOSE KINASE) (GLE) 260 5e-6%

F splPS5S2750 |HHE3_HUMAN HEECEINASE TYPE III (HKE III) 243 Ge-8d

F sp|008528 |HXEZ MOUSE HEHOKINASE TYPE II (HE II) 242 Ze-b3

F sp|P27661 |HXEZ RAT HEHOKINARE TYPE II (HE II) 241  3e-83

F spl|P52789 |HHEZ HUMAN HEHOEINASE, TYPE II (HE II) 239 le-8s2

F sp|PO5708 [HXEL RAT HEMOKINASE, TYPE I (HE I) (BRAIN FORM HEXO... 237 de-bZ

F splPS2757 |HYEP_MOUSE HEXOEINASE D, PANCREATIC ISOZYME (HEXOKI... 235 le [rainer] [genome] [/usr/home/fad
F sp|P35557 |HHEP HUMAN HEHOKINASE D, PANCREATIC ISOZYME (HEHOKI... 231 Ze R

F splP52791 HMKH MOUSE HEKOKINASE D, HEPATIC ISOZUME (HEXOKINAS... 234 3o [Eeiacllticedet it
B on MAZE75 IHVE BDATH  UEWAK TNAST PEVIE™ i has logged on ttypd from 159
El ‘ [rainer] [genome] [/usr/home/fad
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>sp|PO04807T |HXKE_¥EAST HEXOEINASE B (HEXOEINASE PII)
Length = 488

Score = 743 bits (1899), Expect = 0.0
Identities = 376/486 (77%), Positives = 433/486 (88%), Gaps = 1/486 (0%)

Query: 1 MVHLG PKEPQARK GEMADYVPKELMDE IHQLEDMF TVD S ETLREVVEHF IDELNKGLTERG 60
MVHLGPEEPQARKGEMADYVPKELM +1 E +FTV +ETL+ ¥V EFHFI EL KGL+EEG
Shjet: 1 MVHLGPREPQARKGEMADYPKELMOQ IENFER IFTVPTETLQAVTEHF ISELEKGLSERG 60

Query: §1 GNIPMIPGWVMEFPTGEESGNYLAIDLGGTNLRVVLVELSGNHTFDTTQSEYRELPHDMRT 120
GHIPMIPGWVM+FPIGEESG++LAIDLGGTNLEVYVLVEL &+ TFDTTQSEY+LF MRT
Shjct: 81 GNIPMIPGWVMDFPTIGEESGDFLAIDLGGTNLEVWVLVELGGDRTFDTTQSEYRLPDAMET 120

Query: 121 TEHQEELWSFIADSLEDFMVEQELLNTKDTILPLGFTFSYPASQNEINEG ILQRWTKGFDI 180
T++ +ELW FIADSLE F+ EQ + +PLGFTFS+PASQNEINEG ILORWTKGFDI
gbjet: 121 TONPDELWEFIADSLEAFIDEQFPQGISEPIPLGFTFSFPASQNEINEGS ILQRWTKGFDI 180

Query: 181 PNVEGHDVVPLLONEISERELPIEIVALINDTYGTLIASYYTDPETEMGVIFGTGVNGAF 240
PH+E HDVVP+LQ +I+KR +PIE+VALINDT GTL+ASYYTDPETEMEVIFGTGVNGA+
8bjet: 181 PNIENHDVVPMLOKQITERNIPIEVYALINDTTGTLVASYYTDPETKMEVIFGTCVNGAY 240

Query: 241 YDVVSDIEELEGKLADDIPSNSPMAINCEYGSFDNEHLVLPRTE YDVAVDEQSPRPGQOA 300
YDV SDIEEL+GKL+DDIP ++PMAINCEYGEFDNEH+VLPRTEYD+ +DE+8PRPGOQ
gbjct: 241 ¥DVCSDIEELQGKLEDDIPPEAPMAINCEYGSFDNEHVVLPRTEYDITIDEESPRPGQQT 300

Query: 301 FEEMTSGYYLGELLRLVLLELNEEGLMLEDQDLSKLEQPYIMDTSYPARIEDDPFENLED 360
FEEM+EGYYLGE+LRL L+++ +4G + E+QDLEK +P++MDTSY¥PARIE+DPFENLED
Sbjct: 301 FEEMSSGYYLGEILRLALMDMYEQGFIFKNODLSKFDEPFYMDTSYPARIEEDPFENLED 360

Query: 361 TDDIFQKDFGVKTTLPERKLIRRLCELIGTRAARLAVCGIAAICQERGYETGHIAADGEY 420
TDD+FQ +FG+ TT+ ERKLIRRL ELIG RAARLAVCGIAAICQORRGYRTGHIAADGSY
Skjct: 381 TODLFQNEFGINTTYQERKLIRRLSELIGARAAZRLSVCGIAAICORRGYKTGHIAADGEY 420

Query: 421 YNEY¥PCFREAAAKGLRDIYGWIGDASKD-PITIVPAEDGRGAGAAVIAATSERRIAEGES 479
YN+¥PGFKE A& L+DIYGWTI + D PI IVPAEDGEGAGAAVIAATL++RRIAEGES
Shijct: 421 YNRYPGFEEKAANATEDIYGWTQTSLDDYPIEIVPAEDGSGAGALVIAATAQKRIARGES 480

Query: 480 LGIIGA 485
+GIIGA
gbjet: 481 VEIIGA 486

>gp |P33284 |HEE KILULA HEXOKINASE
Length 485

Gcore = 697 bits (1780), Expect = 0.0
Identities = 3447485 (70%), Positives = 4107485 (B3%), Gaps = 2/485 (0%)

Query: 1 MVHLGPKEPQARKGEMADYPKELMDE IHQLEDMF TVDS ETLRE VVEHF IDELNKGLTERG 60
MV LGPKEP ARKGEMADYP LM++IH LE +FIV JE +R +VEHFI EL+KGL+EEG
gbjet: 1 MVRLGPKEPPARKGSMADVPANLMEQ IHSLETLFTVS SEKMES IVEHF ISELDEGLSERG 60

Query: 61 GNIPMIPGWVMEFPTGEESGNYLAIDLGGTNLRVVLVELSGNHTFDTTQSEYRELPHDMRT 120
GNIPMIPGWV+E+PTGEE+G++LA+DLGGTNLEVVLVEL GNH FDTTQ+EY+LP +RT
gbjct: 61 GNIPMIPGWVVEYPTGEETGDFLALDLGGTNLRYVLVELGGNHDFDTTQNEYRLPDHLRT 120

aryv: 121 TEHORRTWSFTADSTEDFMYEORTTNTEDTTLPTGRTRSVPASONE TNRG TTORWTKGEDT 180

=

[rainer] [genome] [fud
d

sto has logged on th
[rainer] [genome] [/ug
d

[rainer] [genome] [/ud
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>sp |PE05E1 |HXE_EMENI HEXOKINASE T

Length = 122

Score = 147 bits (367), Expect = Te-35
Identities = 75/125 (60%), Positives = 9Z/1Z5 (73%), Gaps = 5/125 (4%)

Query: 210 NDTVGTLIASY¥YTDPETEMSVIFGTCVNGAFYDVVSDIEKLEGELADDIPSNSFMAINCE 269
NDT GTLIAR ¥TDP EKE+G IFGTGVN A+ + I EL ++P + P+AINCE
Shjet: 1 NDTTGTLIASSY TDPAME IGCIFGTGYNALYMENAGS IPKLAHM ——-NLPPDMPVAINCE 57

Query: 270 ¥GSFDNEHLVLPRTEYDVAVDEQSPRPGOQAFEKMTISGYYLGELLRLVLLEL--NEKGLM 327
YG+FDNEH+VLFP TEYD +D SPRPGOOAFERMI+G YLGE+ RL L+++ + GL+
Sbhjct: 58 YGAFDNEHIVLPLTEYDHIIDRDSFPRPGQOAFEEMTAGLYLGEIFRLATLVDILDTQPGLI 117

Query: 328 LEDQD 332
EDQD
gbjet: 118 FEDQD 122

>gp|007262 [141C TOBAC 1-AMINOCYCLOPROPANE-1-CARBCHYLATE SYNTHASE (ACC SYNTHASE)
(3-ADENOSYL-L-METHIONINE METHYLTHIOADENOSINE-LYASE)
Length = 491

Score = 33.4 bits (75), Expect = 1.0
Identities 33/121 (27%), Positives = 52/121 (42%), caps = 14/121 (11%

Query: 351 EDDPFENLEDTDDIFQEDFGYETTLPERKLIRRLCELIGTRAARLAYVCGIAAICQKRGYR 410
++DPF L4+ + + Q L E +L L E R A+IC G E
8bjet: 35 DNDPFHPLENPNGVIQ-————-] MGLAENQLCFDLIEEWIERNPN-——————, ASICTTEGIE 82

Query: 411 TGHIRADGSVYNKYPGFEEARAFGLRDIVGWIGDASKDPITIVPAEDGEGAGRAAVIAATS 470
+ At ¥+ P F+ A& AFE + G G + DP +V A +EA +I L+
Sbjct: 83 SFRAIANFQDYHGLPEFRSAIARKFMEKTRG--GRVTIFDPERVVMAGGATGANETIIFCLA 140

Query: 471 E 471
+
gbjet: 141 D 141

>5p Q56696 |BIOA METJA ADENOSYLMETHIONINE-8-AMINO-7-0HONONANOATE AMINOTRANSFERASE
(7,8-DIAMINO-PELARGONIC ACID AMINOTRANSFERASE) (DAPA
AMINOTRANSFERASE)
Length = 464

Gcore = 31.8 bits (71l), Expect = 3.0
Identities = 447161 (27%), Positives = 67/161 (41%), Gaps = 297161 (18%

Query: 33 MFIVDSETLREVVKHFIDELNEGLTRRGGNIPMIPG-———————- WWMEFPTGRE-————— 78
MF D+E L+E+ K I L EGLT GG +P+ ++ EF K+
g8bjet: 278 MFFCDNEELEELEKPDILCLGKGLT--GGYLPLAATLTTDEIYNQFLGEFGESKQLYHGH 335

Query: 79 —-SGNYLAIDLGGTNLRVYLYELSGNHTFDTTQSKYELPH-DMRTTKHQEELWSFIADSL 135
+EH L L + + + QKELH++R K E +
gbjct: 336 TYITGNQLLCSAALATLEI----FERENVIENIQPKIELFHKELRELKELEHVGDVRG--- 358

Query: 136 KDFMVEQELLN---TEDTLPLGFTFSYPASONEINEGILOR 173
+ FMY EL+ TE+ P G+ ¥ ++ + 4GI R
gbjct: 389 RGFMYGIELVEDKETEEPYPYGYKAGYRVAEELLEKGIYMR 429

= \

sto has logged on th
[rainer] [genome] [/ug
d

[rainer] [genome] [/ug
d

[rainer] [genome] [fud
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Search SYSTERS consensi with a protein sequence

Search program:
blastp - protein guery sequence vs, protein database

Sequence (FASTA or plain text): (reguired)

SHEKA_TEAST

GIIGA

MVHLGPEK PQARKGESMADVPE ELMDE IHQLEDMF TVDS ETLEEVVEHF IDELNEGLTEEG
GNIPMIPGWYMEFPTGEESGNYLAIDLGGTNLRVYLYVELSGNHTFDTTQSK YELPHDME T
TEHQEELWSFIADSLEDFMVEQELLN TEDTLPLGFTF3 Y PASQNE INEG ILORWTEGFDI
PNYVEGHDYVPLLONEISKRELPIEIVALINDTVGTLIASY Y TDPETEMGVIFGTGVHGAR
¥YDVVEDIEKLEGELADDIPEN S PMAINCEYGEFDNEHLYVLPRTE ¥DVAVDEQEPRPGQ0A
FEEMTSGYYLGELLRLYLLELNERGLMLEDODLAKLEQPY IMDTS YPAR IEDDPFENLED
TODIFQEDFGVE TTLPERKELIRRLCELIGTRAARLAVCG IAATCORRGYE TCHIALDGEY
YNEYPCFREAAAKCLRDIVYGWTGDASKDPITIVPAEDGESCACAAVIAATLEERRIAECGERSL

=

=

=1

Options: Filter 1 Scoring matrix default = |
Qutput: One-line descriptions = 100 _|| Alignments | 100 _||

Display: (optional) |]genome. isds.duke.edu:0.0

Email: {optional) |;

SEARCH' CLEARl

Retrieve result from earlier search

All search results are automatically deleted after 3 days!

e &b @9 3 o2
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: (mview) (consensus) A

485 ;Saccharomyces cerevisiae

‘hexokinase &

PIR 48B iSaccharomyces cerevisiae ‘hexokinase B
PIR ‘Schizosaccharomyces pombe ‘hexokinase 2
P rabidopsis thaliana hexokinase 1
PIR 1485 Kluyveromyces mardanus var, lactis Candida sphaerica hexokinase
PIR /484 Schizosaccharomyces pombe ihexokinase 1
435 {Aspergillus niger ‘glucokinase
PIR 478 Schwanniomyces occidentalis ‘hexokinase
P accharomyces cerevisiae ‘probable glucokinase
500 Saccharomyces cerevisiae ‘glucokinase
PSOS0E HRK_DEBOC 5 EBARYOMYCES OCCIDEMNTALIS HERCKINASE
Po4s07 HXKB_YEAST SPR 1458 SACCHARCKMYCES CEREVISIAE HEXOKINASE B (HEXOKINASE Pl
PO4BOE HXKA_YEAST ‘455 SACCHAROMYCES CEREWISIAE HEXOKIMASE A (HEXOKINASE PI)
PS0521 HxKZ_SCHPO CHIZOSACCHARGKYCES POMBE HEXOKINASE 2
(642525 HRK_ARATH & RABIDGPSIS THALTANA HEXOKINASE
P17700 HXKE YEAST & ACCHAROMYCES CEREYISIAE GLUCOKINASE (GLUCOSE KINASE) (GLK)
Q09756 HxK1_SCHPD 5PR 484 SCHIZOSACCHAROMYCES POMBE HERXOKINASE 1
P33eEa HRK_KLULA 5P KLUYVEROMYCES | ACTIS HEXOKINASE ~
{PBOSET HXK_EMERNI SPR 1122 EMERICELLA NIDULANS HEXOKINASE (FRAGMENT)
@EZA07 HRKG_ASPNG SPR 1485 ASPERGILLUS NIGER GLUCOKIMASE (GLUCOSE KINASE] (GLK)
Subfamily 2: (mview) (consensus)
Q26609 HRK_SCHMA — SPRI451 ISCHISTOSOMA MANSONI HEXDKINASE
P2r9zE HXK3 RAT 5 ATTUS MORVEGICUS HEROKINASE TYRE [ (HK 111}
PSZ780 HXKS_HUR AR 5P OrAD SAPIENS HEXOKINASE TYPE [ (HK [11)
PerEs1 HXKZ_RAT 5 ATTUS MORVEGICUS HEXOKINASE TYPE II (HK 113
008528 HxKZ_MOUSE 5P S pUSCULUS HEXOKINASE TYPE [ (HK 11
P527eg HxkKe HUMAN 5P QMG SAPIENS HEXOKINASE, TYPE 11 (HK 11
P17710 HxK1_MOUSE 5 US hMUSCULUS HEROKINASE, TYPE | (HK 1) (HEXOKINASE, TU
B07155 HRK_PLAFA  SPR 483 PLASMODIUNM FALCIPARUM HEXOKINASE
He Yol =trut Nl 1 AT H =30 W ol Y i =R e R M H F'\ITH\I C_TowDC Lol 15 (DR A LR CriDh A I_IE/ ]
= \ o @R 2
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SYSTERS Cluster 065 (Subcluster 1) (MView output)

Identities computed with respect to:

Colored by:

HEP processing:
Search cyele: 1

PIR 869573

SPR |P17700 |HXEG YEAST
PIR|JT04B2

PIR|874Z210

SPR Q92407 |HXKG _ASPNG
PIR |KIEYHA

SDR |PO4B0G |HXKA YEAST
PIR | 248132

SPR | P33284 |HXK_ELULA

PIE | 568694

SPR |Q09756 |HXK1 SCHEO
PIR 268693

SPR |P50521 |HXKZ2 SCHEO
SPR | PS0S06 | HYK_DEBOC

PIR|857203

PIR |[KIBYHE

SPR |PO4807 |HXKE_YEAST
9PR |Q42525 |HXK_ARATH

PIR|871205

SPR | PBOSE1 |HHE_EMENT

ranked

(1) PIR|S69573

consensus/90% and property

MEFENLHEVNAEALEDAVVEICEELOVDAAK LDELTAYF IECHMERC LNN TSVo EER TVDRCLPMIPTYWTELONG TERCWVLT
MEFDDLHEATERAVIQAVDO ICDDFEYTRPEELDELTAYF IEQMER G LAPPREECHTLASDEGLPMIPAFYTEE PNG TERGYLL
MEFDDLHEATERAVIQAVDO ICDDFEYTRERLDELTAYF IEQMER G LAPPREECHTLASDEGLPMIPAFYTEE PNG TERGYLL

—————————— S5ALLDEAAR TARQFDYPAARVORGVTIEY IREIDEGLE ————-KEHTT---LSQ IPT¥VTAVENG TERGL YL
—————————— SEALLDEEAR TARQFDYPAAEVORGVTEY IRETDEGLE —————KEHTT---LSQ I PTYVTAVPNG TEKGL YT
_____________ LMDE IHQLEDMFTVDE ETLREKVVEHF IDELNEGLTEEG - ———————CGN I PMIPCWVMEF P TCEKESCH YL

————————————— LMDETHQLEDMFTVDE ETLREVVEHF IDELNE.CLTEEC —— ——CHIPMIPCWYMEFDTCEESCHYT
WEEERMRE IVEHF ISELDEGLEKEG —— ——ENIPMIPCWYYEYPTGEETCDET
YEEERMRE IVEHF ISELDEGLEKRG ———————— GNIPMIPGWYWEYPTGEETCDEL
——————————— ETLODHLDELEEQFTIFTELLHEYIDRFYEELYEGLT-THNPGD———————¥PMYVPTWIIGTPDGNEHGS YT
- ETLOQDHLDELEEQFTIPTELLHRVIDRFVEELYECLT-THRPGD ———VPMVPTWIIGTEDCNEHGZE YL
- ——PRAVEELVNDFEYFTESLEEAVE EFDELRQECLOENE ——— —EVLAMAPAFISTLETGAETCDEL
—————————————— QoA VE R LVNDFEY P TERLREAVEEFDELRQE. CLOENC ———————-EVLAMAPAF IETLPTC AETCDEL
*********** EYLLEELTELEGLLTYEGETLRE ITDHF IGELERGLEKQG ————————GNIPMIPCWVMDF P TGEEMED YT
——————————— EYLLEELTELEGLLTYEGETLRE ITDHF ISELERGLEKQG—— ——NIPMIPCWYMDE P TSR EMEDYT
WETETLOAVTEHF ISELEKGLAKEG—— ——GNIPMIPEWYMDFETEEESCDET
WETETLOAVIEHF ISELEKGLEKKG———————— CHNIFMIPCWYMDEEPTCEESGDEL
LEMLIZYVDNLESCDEKCLEY
LEMLIZYVDNLDSCDEECLEY

M¥iew 1.41, Copyright @ Migel P. Brown, 1997-1999.

= |
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