CONTENTS

IS Eice ... s S N O e e e Gt i s ssees xiii

. The Homeobox as a Key for Understanding the Principles

of the Genetic Control of Development ........cceueieueiiniinincninncieneienns 1
Walter . Gebring
R GAUCHO e e 2o Dl p gk il e LU 1
Molecular Cloning of the Homeotic Bithorax-Complex
TN TOSOR LA S IS S e e e it it b oe 3
Molecular Cloning of Antennapedia Complex and the Discovery
REhe B - s e 4
Specification and Redesigning of the Body Plan .......c.cocoevvniiiniiivinnnnns 5
The Structure and Function of the Homeodomain ........ccceveevecernenne 8
valution of HomeoboxGenes & . it issieses ssishisisssiestontssshrstissespasriosess 10
2. Expression of Hox Genes in the Nervous System of Vertebrates ........... 14
Christof Nolte and Robb Krumlauf
R IO o se B o S Ut e e 14
S e Elox: Gene Family. s sscissssiiinsae bl - S0t - feersenssssmpid sess 14
The Embryonic Vertebrate Nervous System .......ococeeieiivnineninnininienes 16
Hox Gene Expression in the CNS ......coviiiiiiieiencnniincsinininiinnne 19
Regulation of Neural EXPression ........ccoevcvecmenciciniincisininninniinnninn: 23
Expression and Neuronal Phenotypes ... 29
The Roles of Auto- and Cross-Regulatory Interactions
Between Hox Genes s i 2 inkarais oty o aaiha.. 30
. The Hox Gene Network in Vertebrate Limb Development.................. 42
Cheryll Tickle
Introduction to Vertebrate Limb Development ..........ccccoveunieeinieninines 42
Hox Gene Expression in Vertebrate Limbs ......coeeviiiinciciiiiinnns 43
Signals That Control Hox Gene Expression in the Limb ........cccccece... 44
Bl S s of Hox Gene FUNCHON. ... iiiasa ittt i aessnsees SE I ne e susizetadh o cnavs 46
Regulatory Regions That Drive Hox Gene Expression in the Limb ..... 48
Wider Implications of the Hox Gene Network .........ccovuviniininiicicinns 49
BE tollition of Hox Gene ClUSErs.........cccissrsessrsesrsossansassssioasassssasisessaasss 55
David E.K. Ferrier
Fhtrodustions:3.se.saimb. srorse S MR AN s B E i aqanill 53
Origin of the Cluster: Unraveling Patterns of Gene Duplication
and Duplicate EVOIUtON .........ocueueeereerieinesisisssscssasissusensissasesnsences 53
Evolution of Cluster Composition and the Impact of Hox
o1 Animal Phylogenyssiiiiicat sasm tanli st hhahldsniaitl & ... 59
Molecular Mechanisms and Evolution of Hox Cluster Organization ... 62
(LI e o § SRRE SRl o PR s T R e R e 65
. Evolutionary Genomics of Hox Gene ClUsters .........coceoeueuiuiuiunununuennnns 68
Sonja ]. Probaska, Peter F. Stadler and Giinter P. Wagner
B Cdiction - s o e e 68
N omic Peatures =0 i s ar e R e R L R 70




Chordate Hox Clusrer I—Iismr_',r How Lirte Do We Know? ......cccoecve 76
The EﬂLcmchupllmtlun e il NI N S0 R |
Hypothexes al Eptaliors v sumssscasssas susssssssssssnssessesssasngassiaanssaios 90

6. Chromatin and the Control of Hox Gene Expression..........coceeeeneeenns 91
Latla Kﬂbmﬂy and Mark Fearberstone
hnrn::panuu S e ek A v TR W e P
7 By ey e e e L A BERACRTE | e I
Mainrenance e 95
Bt |1 ) (e e e gy e LR LR LS F |

7. Homeobox-Containing Genes in Limb Regeneration........cooiierenernn. 102
Dsn':dM Gﬂﬂ.{mfr and Susan V. ngu:
Future Dll'ﬂ:tlnl'ui DU+ EUHS S RN R |

8. Hox Genes and Stem Cells .........coccovciceicissnssssasmisassssmssmssssisssssssssnssasess 111
Mina Gowri and Anthony Gavalas

Introduction ... v IO T T T, | D
Hox Genesand Drumphl]a Ncumhlmts ............................................ 111

Hox Gene Function in Stem Cells
during Mammalian Development ........cccccocverrmsssnnsinsrmnsnssssssnnns 112
Hox Genes and Hemaropoietic Stem Cells .........ooooeveeriscnrsicnionnnnes 114
Hox Genes and Cancer Stem Cells .....ooveeceeevnnnirneen

g 3
B o] b e et e S o D e R R

9. Deregulation of the Hox Gene Network and Cancer.......oovvvnirneenae 121
Clemente Cillo

e N O e s i P o L s s f ik s S e s msse. L)

RlaAd e Eamsmmaiots, e Ly oLl il s aatlaonalngad..... 125

R B T e B T e e s 127

O T i e e e A B L . 129

Appendix: Hypothesis: Pulling Forces Acting on Hox Gene

Clusters Cause Expression Collinearity .........cooorammssimsmssesssmissrssess 134

Spyros Papageorgion
Intreduction ... T T TR T S
A Physical T - Cu!lmearl[}r aeinE e 137
Attractive Elecrric Forces .. S - 1.
Correlation of Morphogen TI'LI‘H']UHK and Gene Translocations ...... 140
Conclusions and Predicions ..., sscrsrmssmsemsms s smmsmssesmsmsssns. 182

The choice of italics or case for Hex is determined by the authors, preference and may differ
berween chapters.




