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Abstract
The First International Mapping Workshop on Human Chromosome 12 was

held on Sept. 18-20, 1992, at St Catherine's College, Oxford, UK. The meeting was
hosted by Ian Craig and organized by Drs. Craig, Gemmill and Kutcherlapati. It was
attended by 50 participants primarily from Europe and the USA. The workshop was
highly successful and achieved the major goal of fostering direct and personal
interactions between investigators with strong research interests in this chromosome.
Participants reviewed the status of several critical aspects of chromosome mapping
and prepared consensus views of the current state of knowledge. In addition, lists
of resources available for this chromosome including somatic cell hybrids, individual
DNA clones and libraries and genetic markers were prepared.

FinalReport
The firstInternationalWorkshop on chromosome 12 mapping was heldon

Sept.18-20,1992,at St Catherine'sCollege,Oxford,and was attendedby 50
participantsfrom Europeand theUSA. The workshopwas highlysuccessfuland
achievedthemajorgoalofbringingtogetherinvestigatorsfromaroundtheworldwith
researchinterestsinthischromosome. Participantsreviewedthestatusofseveral
criticalaspectsofchromosomemappingand preparedconsensusviewsofthecurrent

i state.

The session on physical mapping reviewed both pulsed field gel based linkage
and YAC contig development. The genetic linkage session reviewed the polymorphic
markers and the developing genetic maps for this chromosome. Resources identified
to assist the mapping process included a number of somatic cell hybrids and
recombinant DNA libraries specific for 12. A session on diseases and translocations
reviewed efforts to isolate specific disease genes that map to chromosome 12.
Particular examples include the mapping of heritable skin blistering diseases due to
cytokeratin mutations and isolation of the gene found rearranged in myxoid
liposarcoma (CHOP). Finally, the relationship between chromosome 12 and syntenic
regions on mouse chromosomes 5, 6, 10 and 15 were discussed and further refined.

This first workshop was highly successful and has led to plans for the second
workshop to be held this year. A report describing the workshop and the consensus
maps generated was published in Cytogenetics and Cell Genetics Volume 61, p 243-
251, 1992. A copy of the publication is appended to this final grant report.

DISCLAIMER

This report was prepared as an account of work sponsored by an agency of the United States
Government. Neither the United States Government nor any agency thereof, nor any of their
employees, makes any warranty, express or implied, or assumes any legal liability or responsi-
bility for the accuracy, completeness, or usefulness of any information, apparatus, product, or
process disclosed, or represents that its use would not infringe privately owned rights. Refer-
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manufacturer, or otherwise does not necessarily constitute or imply its endorsement, recom-
mendation, or favoring by the United States Government or any agency thereof. The views
and opinions of authors expressed herein do not necessarily state or reflect those of the
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Report "ofthe first international workshop on human chromosome 12
mapping
I_ by fan Craig,Robe_ Gemmill and RajuKucherlspatiwith theassistanceof Sally Craig

The meeting, held at St Catherine's CoUege, Oxford, was recommended for inclusion in further mapping studies of all
attendedby 50 participatorsfrom Europe and the USA. It was types to facilitate integration of maps. This represents an
supported by the _ Commission (through HUOO), the app_ximate doublingof referencemarkerssince HOMII. With
Medk_lResearch_, UK, theNational[nstilutesofHealth regardtoothermarkerslisted,HTY3049 and D125158may
and theDepartmentofEnergy,USA. The operationof the definetheterminalboundaryof12p.
workshopwas dividedbetweenfiveworkingpartieswhose
repem were presen_d and approved in plenary session and m,nm , itotml_t_o,m
whose main conclus/ms form the subsequent sections of tiffs _v I vv,v.._smeJ,m,,,e,m_r_,omum,,m_

m, " i'°* I ram,t,
report, ms.t P "

Since HGMII, very considerable progress in extending the
rangeofmarkersavailableandincorporat/ns theseinw physical_ -_, [ x_u_
and genedcal maps has been achieved. The number of genes -,
(many of them cloned) has increased from 132 to 147, the o_m "' rams
numberofDNA segmentsreportedsincethesubmissionofthe . o_2zsI

HGMI I report has more than doubled f_om 63 to 175, and the co_I COL2.A1/NNrTI_I_S4.01al?npdIU_Q/

numberof YACs increased from I to >45. Furthermore,v_'_ 01mE|7 " (_l.2A1 OIBI$1/OtNIO.AaMN.(_.J.

significant improvements to thegeneticmapshavebeenachieved . ._oe. a_o,m.s_vLom
and substant/alnew data in addition to that from the CEPH - I_._._o_<)P.a_o,ur,-_4._.om
studieshasbeenaccumulated.The list of refenmce loci has been o_ . omu o_

extendedfrom8 to 14. " om_zv

Physicalrapping q "'IlSll

0_-OemminandP,.Kuch=t,psd)
Subsum(/al progresswas reponed on physicalmapping om_ "" o_s__llm DI_

efforts on both armsof the chromosome. A numberof

investipmfshaveisolatedYACscorrespondingtomarkers along [the chromosome,as detailed in Table I. Altogether, detailson mt • _
about 50 YACs were reportedcorresponding toover14 loci. Of .., [ P_
part/cularinterest is the YAC, HTY3049, reportedby I_. Denis-
Keller that appears to map to pter and includes presumed et_ _, ,
telomeric sequences. In addition, two YAC contip havebeen era. "" iota.
developed.One, locatedat 12p13,includesthe genesFgVWF- " I I ,,_co_.._H
PZP.11q]q_IandDI2S 119,whilethe secondconta/nsGLI and
SAS geneslocatedat 12q13.3. Anyone wishingto obtain these
YACs should contacttheappropriase investigatorslistedinthe "o,_:_e m_roonu_
Table.

A pulsed field map has been developed for the 12q13.3
region. By combining databern two labm'atod_ it was possible
to link A2MR. GLI,CHOP(= GADDI53) and SAS. Inclusionof Figure I. Representationof reference markers(left hand side)
additional information from Ihe malignant fibrous histiocytoma andorderedphysi_ markers(righthand side).
amplification domain susgeazedwhatMDIVl2is also linked to lids
group. The CHOPgene was describedand shown to be the target HTY3049 is a 950 kb YAC derived _ a _omere h'bra_y
of rearrangement in myxoid liposarcoma with a and mapsto the telomeric region. D12S158 is a cosmid which
t(12;16)(q13.3;pll.2); thus the physically Unked group of also maps to the telomeric region and contains sub-telomeric
markersembraces the 12q13.3 breakpoint and can be accurately repeat sequences as well as a CA repeat. The FgVWF YAC
positioned cyu_enedcaUy, contig includes a new geae, de,umbed at this workshop,which

The new referencemarkermap for chromosome 12 is shown encodes a subunit of NADH:ubiquinone oxidoreducutse
in Figure 1. Well defined markers with high degrees of (Marynen et tl., this meeting). The marker C6 is a cosmid
polymorphism as well as other markerswhich could define mappedby FISH. The physical orderof markeninproximal12q
specific regions of the chromosome are illustrated. This map was establishedby combining datafrom several laboratoriesand
includes 14 reference markers(listed on the left hand side of the is shown in Figme 1. DI2SII is included as a referencemarker
diagram) whose order can be unambiguously defined and are becauseit constitutes themostdistal genetic _ asdefinedby



Figure 2. Genetic map for chromosome 12 based on CEPH families
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the linkage map. LLI2NCOIN-IE9 is a cosmid that maps to the "tonofibrUlarclumping" disease epidermolysis bullosa simplex
telcmaic region by FISHand contains a CA repeat. Dowling-Mcam (_BS-DM). Likewise KRTI (oa 12) and

MonqlomeryetM.,(thismeeting)reportedonmapping107 KRTI0 (on 17) have been the cm_date genes forsupmbasalcell
cosmidsby FISH. Sevaal of theee cosmids are included in GDB. "tonofibrillar clumping" epidmmolytic hyperlun'amsis0_I.IK).
Enquiries concerning them should be directed to Dr. Laxly, these predictionshawsbeen partlyproven.One "¢ymlyti¢,
Kuclzdapa_ localized" form (EBS-Weber-Cockayne,F.BS-WC,)family and

Other new loci assign_ between HGMI1 and this workshop one generalized(EB$-Kobaer,EBS-K) family had beenassigned
andarerecorded in GDB include; cyclin D2 (CCND2) to 12p13, by linkage to chromosomes12and 17 respectively(Badfas et aL,
antigen CD69 (p60, early T-cell activation antigen)m 12, 1991). Subsequentto HOMII,one EBS-K family was assigned
myosin, light polypep_de 2 (MYL2) to 12q22-q24.1, protein to 12 by absolute linkage mDI2SI7 0od +$.5_ (R_ et al.,
tyrosine phosphatase (FFPN6) 12p13 and ubiquitin (UBC) to 1991), one EBS-DM family was shown m have a mutation in
12q24.3. New loci associated with diseases are reportedin the KRT5 (lane_ al.,1992), and huffy, one El-IXfandly showed
al_ section Ctw.low).Also nRxxted at this workshop was absolute linkage to KRTI and D12S17 (Comptonet al., 1992).
the localisation of prowin serine/thn_ phosphamse gamma _ F.BS.WCfamilies linked to 12 are known (Epstein;pea
(PPPIC) to 12q24.1<!24.2 (Craig et al., this meeting), the comm ). At this meefing,Gedde.DahletaLImveex_two
assignmentof a novel putativemmscription factor(bZIP class) to families reported at HGMII O-loyheim et al, 1991), one being
12 ( Koisto et aL, this meeting) and the refinement of PMCH to I/nkedto COL2AIat lhetamax =2/33 = 0.06 0od +6.66) and the
12q23-q24. Brain nitric oxide synthemse has been assigned to otherbeing unfinked to COL2AI. The 19-Mle!etyping system
chromosome 12 by hybrid panel analysis (Kishimoto et al.., for COL2AI(Berg and Olaisen, this meeting) was used in this
1992). investigation. Bearing in mind that EBS-DM mutations in

KRTI4 are well documented (chromosome 17), there are only
Linkage two exceptions yet to be reportedto the role that all types of
(T. Oedde-Dahl and I4.Donis.geller) dominantEBS and EHK couldappearon eitherof chronmsomes

A chromosome 12 mapbased on CEPHfamilies testedon 54 12and 17, thatis EBS-WCand El-IXhave yet to be confirmedon
loci and spanning 289 cM in females and 144 cM in nudes was chromosome 17. If all of the chromosome 12. linked,assumed
presented by Holt et al. ,(Science in press and this meeting keratindiseases (i.e. EBS2 &EI-IK)and theKRTI-P(_ (as typed
Donis.Keller, pers,onal communication). The genotypes of the in EHK) arepooled in one KRTII type cluster,no recombination
-CI_H families will be enlm_ subsequently into ODB. Figure2 has been reported versus D12S17 (31 meioses) and the distance
showsthismap updatedforregionalassignments.An additionaltoCOL_AI is9 cM,whichmay becomparedwith10.2cM for
marker,apparentlyon thetipof the12p arm and distalto theCEPH COL2AI-DI2SI7distance.Inthecurrentabsenceof
FSVWF, was reportedby thesamegroup(Kone.$afartyeaal.,highlypolymorphi¢KRT-markers,D12S17isrecommendedasa
thismeeting).The map isstilllackingan exuremedistal12q referencemarker.
marker. CEPH families are currentlybeing testedindependently Birdwood et al. (this meeting) excluded D12S43.1inkage to
in the EUROGEJvlprogram(Banchs et al, this meeting), cataract in a dominantfamily, _esdng a hypothesisbased on the

Independentfamilies (termedIOPS) collected by the Institute preset_ of caum_ loci on the homologous mouse chromosome,
of Psychiatry, London, were analysed for 22 microsateUite loci 10, and the existence of a possible humancandidate gemsMIP.
by multipoint and two-point analysis using CRI-MAP (Dawson et The regional mapping (12cen-ql4) of the latterstill allows it to
al.,. this meeting). Based on 5 loci common to the CEPH and be a candidategene.
IOPS-maps and orderedunambiguously in both with interstgned
markers,the FSVWF to D12S64 distance measures 155 cM and Resources
79 cM infemalesand68 cM and52cM inmales,respectively.(M.Liao,A.GeunsvanKesselandP.J.deJong)
As the lOPS sex ratioof 1.5 is the same as found for the majority
of early detected linkage groups in man,it will be of interest to Somatic cell hybrids
investigate whether the higher recombination in CEPH females Two somatic cell hybrids (T_.4E;GMI0868)are currently
reflects humandivessity in the frequencyof recombination, available that contain a normal chromosome 12 as their only

The gene symbol SCA2 for spinc-cerebellar ataxia was human constituent. Anot_ line (A3TE-7B) contains 12 and an
reserved at HGMII for the locus in families not linked to additionalsmall chromosome17-derivedfrngmenL Altogethera
chromosome 6 (SCAI). At this meeting, two groups (Auburger panelof fo_ cell hybridshas been as_mbled thatdivides the
et aL, TwelL_et al.) relxa1_ on 12 te4usdand infommtive Cuban chromosome into seven distinct regions (I-VID. These hybrids
families among many of wobable common descent. Their include such well dd'medlandmarks as the myxoid liposarcoma
combined dam are in press and show unambiguously that SCA2 (MLS)-associated t(12;16)(q13;p11)Inakpoint at the CHOP
maps between D12S58 and PLA2. TweIls etal. (this meeting) (GADDI53) locus, balancedconstitutional rearrangements,and
also tested CEPH families for the flanking markers,D12S58 and also some radiation-inducedor SlXmmneouschromosomalbreaks
IGFI and obta/ned the identical two.point them max (0.07) as (see Figure 3). Rad/at/on.reduced hybrid panels have been
found by the CEPH.consoaium 0ods 5.57and8.76). generated for the entire chromosome CKucherlapati;Auburger,

Keratin genes, particularlythe cooperatingKS/KI4 Liao) or for 12p (Sinke). It was agreed thatthese panelsshould
polypeptide pair coded by KRT5 on chromosome 12 and KRTI4 be made available and that, in order to obtain material,the
on 17, have long been candidate genes for the basal cell respectiveresearchersshouldbe contacted directly. Inaddition,

I



two hmmincelJ lines derived from an osteosarcoma (OSA-CL) lflmirics were consmoct_d in the Charon21.&vector using total
and a d_abdomyosarcoma(RMSI3), which respectivelycontain digestfragmentsgeneratedby H/ndIII (LLI2NS01) or gcoRl
an ampficons encompassing either the 12q13 loci GLI. GAS, (LAI21qSOI).The third h'braryCt.LI2NI_I) was constngted in
MDM2 or A2MR andGLI asreportedatthismeeting.TheseceU theCharon 40 replacementvectorusingMbol.pertial digest
linesareavailablethroughDr Forus(Oslo)formappingpurposes, fragments(10-20 kb inserts).All threelibrariesare available

through the AmericanType CultureCollection (ATCC). One of
Recombinant DNA resources: the lamtxia Libraries(LLI2NS01) has boon subclon_ into the

Three lamixia fibraries from flow-sorted chromosome 12 Blue.scribeplasmid recur'. Tlds plasmidh'oraryis availablebonn
were made at LawrenceLivenno_ National Laboratory (LI.NL) DrGray (UCSF. San Francisco).
and Los A/amos National Laboratory, (LANL). Two of the
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Filpunm3. Diagrammaticrepresentationof segmentsof cl_msome12presentinsoma_cellhybridsandrelateddata
R¢t'esences;(1) Law ML TungL, MorseHI:},BerSerR, JonesC, CheahKSE.,SolomonE.:ThehumantypeITcollagen(C'OL2AI)
assigned to 12q14.3. Ann.Hum.Oenet 50:131-137 (1986). (2) Looijenp LHJ, Smits VTHBM, Wessels JW, MoUevanger P,
Oosted_u/sJW, CornelisseCJ, Devilee P:.Localization andpolymorphismof a chromosome 12-specificalphasatelliteDNA sequence.
Cytogenet.CeILGenet. 53:216-218 (1990). (3) GMI0868, WarbunonD, Gerson S, Yu MT, HandelinB, HousemanD: Monosomal
rodent human hybrid from microcell fusion of human lymphoblastoidcells containing an inserted dominant selectable marker.
Genomics 6:358-366 (1990) (4) Schoenmakers E, Koois P, Mols R, Geum J, Bullerdiek J, and van de Ven W: 12q13-q15
breakpoints of myxoid liposarcoma, lipoma and pleiomorphic adenomaof the salivary gland fall within the 7cM region between
linkage probesCRi.C86 and p7Gl I - this meeting. (5) Llao M,Xu Y, Li E, Gemmill It, KaoF T, Craig R: Gene encoding a posidve
host cell factor,HIVEI, involved in HIVI expreuias, is mappedon humanchromosome 12ql 1-q13.3 - this meeting. (6) Van 't Veer
U, Germs varj Kessel A, van Heerikhuizen H, van Ooyen ,6,,Nusse R: Molecularcloningand chsom_onml assignmentof thehuman
homoloGof Int-l, a mouse gene implicated in manunarytumorigenesis.Molec Cell Biol 4:2532.2534 (1984). (7) JonesC, andMoore
EE: Localisation of a gene which complements branclmJ-chain amino acid Iransaminasedeficiency to the short armof human
chsommome 12. Hum Oeaet 66:206-211 (1984) (8) 2_ms J, MarynmP, DevriendtK, FrynsJP, van den Be_lw H, CassimanJJ:
Molecular analysis of the isochromosome 121}in the Pa_ister-Killiansyndrome: construction of a mouse-human hybridcell line
containing an i(12p) as the sole hunumchromosome. Hum C-enet83:359-363 (1989). (9) Schonk D, Coerwinkel-_n M, Dalen I,
Oeriemans F, Smeets B, Schepens J, Hulsebus T, Cockbtu_D, Boyd Y, DavisN, Retdg W, Shaw D, Roses A, RopersH, WeiringaB.
Definitionof subchromosomalintervels aroundthe myotonicdystrophygene region at 19¢i.Genomics 4:384-396 (1989).

Anextensive cosmid h_rary has been consaucted from flow- Dr de Jong.
sorted chromosome 12, derived from a human/hamster hybrid. A small YAC libraryhas been gepared from the E4Ehybrid
Approximately 70ek of the clones in the Lawristl6 vector have by Dr Gemmill. About 20-30 chromosome 12 YAC clones
human inserts and about 25,000 clones in this library (average inserts of 200-250kb) have been isolated from the
(LLI2NCOI) have been arrayed in microtiter dishes. Evidence 5braryand9 of them Imvebeen FISH-mapped(Suij_enbuijkand
from Dr Kucherlapati'sgroup suggest thatpreferential cloningof Geuns van _1, Nijmegen). Details on other YACs andtheir
threeareas of chromosome 12 has occurred: p13, q13-q14, q22- availabilityareprovidedin Table 1.
qter. Copies of the mayed librarycan be obtainedby contacting Several microdissectionlibrarieshave been constructedand



t

am being chKacterizz_ Two of these h'brarie&both for 12q13, Among metabolic defects, the enzyme 4.
havebeen gmetaledby DrMeltzer (Ann Atb_) and_one hydroxyphenylpymvatedioxygenase (EC 1.13.11.27) which is
has been consu'ucu_ by Dr Clanssm (Erlangen). These _ decreased or absent in activity in hereditarytyrosinemia type l
arenotyetgenemllywallable. (MIM 276700) and absent in 4-hydroxyphenylpyruvate

dioxygenase deficiency (MIM 276710) has been localized to
DimmesmMtrusloeations chromosome 12ql4-qter by somatic cell hybrid analysis
(C. Turc_l andP. Meltzm') (Stenman et it., Otis meeting). Additionally, the gene for

In the interval since HGMI1 there has been significant mevalonate kinase, the enzyme which is deficient in mevtlonic
progressin the _oa of disease genes andof tnmslocations aciduria has been mapped to chromosome 12 (Schafer et al.,
involved in neoplasia. In addition to the localisation of 1992). Tbe localisationof the ttlVEl locus, which is involvedin
spinocerebellar ataxia type 2 (SCA2). a series of repom has HIV.I exlaessimt,hasbeen t_xn_to 12qll.q13_3.
provided evidmw,e linking heritableskin blisteringphamtylx_ to In myxoid liposarcoma, tumors are characterized by the
mutations in either cytokeratin 1 (KRTI) or cytokeratin 5 prese,,ge of a translocatioa t(12;16)(q13;pll) (HGMII). The
(KRTS); these topics are discussed in more detail under breakpointon 12q has been sublcgalized to 12q13.3 (Enerothet
lINKAGE, al.., 1990). A physical map of this region including

TABLE L Stal_ andavailability of _e 12YACs

Marker Location No. of YACs Note Contact
i,

HTY 3049 pier 1 Fromtelomerelibrary Donis-Keller
FgVWF p13 1 Kidd
D12S132 p13 7 contig contains FgVWF,TNFRI, Kucherlapati

PZPand DI2S119
I_EI/Y'AC 5 pl 1.2-12.1 I Gemm/ll*
VD 10/YACI 7 pl 1.1-11.2 I GemmiU,
D12S$9 pl 1<!12 3 Kidd
A2MR q13.3 1 Gemmill
GLI q13.3 2 overlaps with two SAg YACs Gemsrdll
SA5 q13.3 3 GemmUl/Meltzer
D12S120 q13 7 Kucherlapati
D12S19 q13 4 Scheenmakers
CI0 q13 1 Gemmill*
OLI/A2MR q 13.3 4 Fon_andSchoenmakers
DI2Sg q13-c114 10 Schoenmakers
VB11/YACI6 q21.3 1 Genuniil*
_AC 6 q21.3-22,1 1 Gemmill*
IVGS/YACII ¢121.3-22,1 1 Gemmill*
D12S7 q21.3.23 5 Kucherlapati
D12S7 q21.3.23 2 from ICI library HGMPUK ResourceCenter
D12S$8 q21.3-23 2 Kidd
IIPI/YAC 4 q23 I Oemm/ll*

i IGF1 q23-2A.l I 1 Kidd
ALDH2 q24.l-qler 3 g,idd
IVGI2/YACI2 q24_2-24.3 1 CwJnmiU*
VBI0/YACI5 q24.3 1 GemmiU*

*The location of otese YACs was determinedby FISHby Drs.R. Suij_erbuij]candA. Gems van Kessel

a YAC which crosses the breakpointhas been geixx',ed(Gemmill in 12q13 have been reportedin various tumors, Aman andco-
et al.., this meeting). By testing candidate genes, a consistmt workers were unable to detect rearrangements of CHOP in
rearrangement has been detected (Anum et al., 1992 and this lip0ma, uterine leiomyoma, chondroma, and
meeting) involving the tzanscriptionfactorCHOPwhich has been hemangiopericD0auL Additional tumor specific translocations
Io,__lir_edtO 12(!13(Parket al., 1992) This get_ was previously meetingthe HGMI1criteria havebeen repaw_ These include
isolated by Fornace et al. (1989) and designated GADDI$3. t(12;22)(q13;q13) in clear cell sarcoma of tendons and
Rearrangement of CHOP was detected in each of II tumors aponeumses (Bridge et al., 1991, 1992: Reeves et it., 1992;
which exhibited the (12;16) translocation. Although breakpoints Rodriguez et al., 1992; Stenman et al., 1991 and this meeting;
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Travis and Bridge, 1992)). This tumorhasoccasionallybeen indistalmouseclmxnosome6, andthn_ reglonsin 12qtrefound
describedasmafipem melanomaof thesoftpans. Subipoupsof in mousechromosomes15, 10 and 5 with the regionshowing
pleiemclrphicadonomasaxe characterizedby reammgemenu bomolosyto mousechromo_me15beingmostproximalon 124
involving 12p13 and 12ql3-qlS (HGM 11). An additional andthat showing Immology to mouse chromosome S being most
Meakpoint has been reportedlit 12q14 in inv.(12Xq13-15q24) distal. The loci so far definmlon chromosome 3 in the sheep,
(Stenman et al 1992c. Fim41y, a breakpoint at 12p12 from one ann of which is equivalentto chromosome $ in the cow and
t($;12Xql3;pl2) mmslocaflons chtracterises a subgroup of chromosome5 in thepig, me all on hunum12.
che0micmyelomonocydcleukaemia(Srivisutvaet al. Berkowicz Altogether,homololptesof'43 locion hunumchromosome12
etal), havebeenlocatedin themome. Thenumberfor cow,sheepand

pillare6, 4 and3 n_cdvely. Sevemeanlocionchromosome12
Comlmritive mappin8 are on mouse c_e 6. Ten of these have been positioned
(J.Peters and JJ-I.Edwm_) in a single selpnent from 121xer-pl1.2 and in • distal region of

Fipre 4 shows the posidon of those loci on chromosome 12 mouse chromosome 6 of abont 20 cM in leniphex_.ndingfrom
which have homologues that have been mapped in the mouse, Gila.3 to Kras.2. A 5xrtl_ six loci have been placed in the
sheep,cow andpig. MouseIpmesymbolshavebeenusedand relevant region on 12p and are known to be on mouse
wherethesecUtTersubsumfiallyfrom the humansymbols,the chromosome6 thoughtheirpositionis unknown. From its

are alsoshown. Comparativeganedcstudieshaveshown locationonmousechromosome6, Mtg_Ris predictedto mapto
thatfour selpmentsof humanchromosome12 areconsortedon 12p13.
mousechromosomes5,6,10and 15. A segmenton 12pis found

i
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Figtn 4: Annotated i_ of loci mapped in humamandmice, with supencdpt_ for thosealso mappedin cattle,p = piss and s=
m_ep.

A region from the centromereto 12(i14 shows homolow with a selpnent of aboutU cM on distal mouse chromosome 15;
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from Col2a.f to Elaol and Hoxo3. Twelve homologues have chromosomes 6, 10 and 15) ate of the order of 15- 20 cM in
been _ in manand mouse sad six have been positionedin a length and this is in _le agreement with the estimated
single segment ott humanchromosome 12. The remainingsix mean genetic length of 15 cM for conserved segments in the
have not been localized yet in aurabut map to the relevantregim mouse (Searleet at 1989).
on mourn chromosome 15. Twelve homologous loci have been Within the regions of homology, a numberof mouse mutant
mapped on mouse chromosome 10 and human chromosome 12. phenotypes are known which may provide models of human
Ten lie between 12ql3jmdl_l_I_d_m_onin_motumlms f_mefic_ Some examples ageme, motlw.aten,onnu)tae
a genetic length of about 20 cM from Pah to G/L Both the chrommome 6, which is associated with immunodeficiencyand
cmserved segment on mouse chromosome I0 and the one on epidernmllesions, Cat, dominantcataracton mouse
mouse chromosome 15 show homology with 12o,13. The most 10. On mouse chromosome 1.5there is sw, swaying, which is
proximal marker in the segment with homology to mouse allelic with Wnt-I (Thomas et 81 1991), meal, motet"end plate
cluemmome 10 is GLI, recentlylocalized to 12qD.13 (_ disease, Sha, shaven, which is associated with defective
this workshop) suggesting that the boundary of two separate keratinizationof hairand Ve, velvet coat, in which abnormalities
mnserved syntenicgroupson mouse chn)moscmes 10 and15 lies of the ectoderm occ,r.
pmximsl to this. Wmally, a segment between 12q22-qter
cmtains two loci ACADS and TCFI which arehomologous with, The future
Bcd-I and H_-I in the middleof mouse chromosome 5. The participants recommended that a second workshop

When a conservedsegment forms a coherent group in both should be held in uppmximalely one year and thatone following
species, it is difficult to know wheth-_rthere has been a change in that should be organised in Europe. Dr Kucherlupatiagreed to
gene order since in both species this is often subject to host the 1993 workshopin New York.
considerabledoubt Threeof the conserved segments (on mouse
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