Contents

1

2

3

Introduction ........ ... 1
1.1 The Problem ........oiiiiniiiii e 2
1.1.1 Definition of SSMC ... .ottt i 2
1.1.2 NomencClature ........coouuuuuiieeeeeitiiiiiae e eeieiannne. 3
1.1.3 Shapes of SSMC ..ottt i 3
1.2 Frequency of SSMC ..ottt it i 4
1.2.1 Normal Population ..............coiiiiiiiiiiiiiiiiiiiniaiaaan, 4
1.2.2 Healthy Population with Fertility Problems .................... 6
1.2.3 Developmentally and Mentally Retarded Persons ............. 7
1.3 Chromosomal Origin of sSSMC ..........ccoiiiiiiiiiiiiiii i, 7
1.3.1 sSMC in Individuals with 47 Chromosomes ................... 8
1.3.2 sSMC in Individuals with 46 Chromosomes:
Turner Syndrome Karyotype Cases ............cocviiiiennnn... 8
1.3.3 Multiple SSMC ..ot 8
1.3.4 Neocentric SSMC ...ttt 8
1.4 What Are the Effects of SSMC ...t 10
1.4.1 Gain of Copy Number ...........ccoiviiiiiiiiiiiiiiiiiineennn. 11
1.4.2 Uniparental DiSOMY ......ooveiiiiiiiiiiiiieieiiiiiiiiaaenns. 13
J RGN\ (o1 T U6 ) o 1 14
Inheritance of Small Supernumerary Marker Chromosomes ....... 17
2.1 De Novo and Familial SSMC ...t 17
2.2 B Chromosomes and sSSMC ... ...ttt 18
Formation of Small Supernumerary Marker Chromosomes ......... 21
3.1 Inverted-Duplication-Shaped sSMC ............ccooviiiiiiiiinne.. 21
3.1.1 Centromeric Activity of Dicentric sSSMC ..................... 22
3.2 Centric Minute-Shaped sSMC ...t 23
3.3 Ring-Shaped sSSMC ... 25
3.4 Complex SSMC ...t 26

xi



Xii

Contents
3.5 Mixtures of Different Shapes ............ccoviiiiiiiiiiiiiniiiinna.. 27
3.6 Multiple SSMC ..o e 27
3.7 Breakpoint Characteristics of SSMC .............cociiiiiiiiiiiiii. 28
Small Supernumerary Marker Chromosomes in Genetic
Diagnostics and Counseling ..., 31
4.1 SSMC DiIagnoStiCS  ..evuneeeiint ettt tie e e tiie e eeiaeeeennns 31
4.1.1 First Steps: Banding Cytogenetics .............ccccouiinnn.... 31
4.1.2 Molecular CytOgenetiCs .........ceeeuruuinreeeeeeiuunnnnnennn. 33
4.1.3 Molecular GENetiCS ........veeeeiiiiiiiiieneeeeiiiiiinaeeaaes 36
4.1.4 How To Characterize an SSMC ...........coiiiiiiiinnaies 37
4.2 Personal Experiences of Patients Receiving the Diagnosis
SSMC Prenatally .......ooiiiiiiii 39
4.2.1 Personal Experience 1 .................iiiiiiiiit, 39
4.2.2 Personal Experience 2 ............oiiiiiiiiiiiiiiiiiiiie 40
4.2.3 Personal Experience 3 ... ...l 42
4.2.4 Personal Experience 4 ........oooeiiiiiiiiiiiiiiniiiiineaaan, 45
4.3 sSMC in Genetic Counseling ...........ccooviiiiiiiiiiiniiiiinnennn. 45
Small Supernumerary Marker Chromosomes Known
To Be Correlated with Specific Syndromes ............................ 47
5.1 Emanuel Syndrome ............oiiiiiiiiiiiiiiiii i 47
5.1.1 Clinical Characteristics ...........cceeerruuiineeeeeeenunnnnnn.. 48
5.1.2 Cytogenetic Characteristics ..............oevvveeeeieernnnnnnn.. 48
5.1.3 Patient Report .........ooouiiiiiii i 48
5.2 Cat Eye Syndrome ...........coiiiiiiiiiiiiineiiii i 52
5.2.1 Clinical Characteristics ...........cceeerruuiineeeeeeenunnnnnn.. 52
5.2.2 Cytogenetic CharacteriStiCs ...........ovveeruireeinineeennneenns 53
5.2.3 Patient Reports ........c.uiiiiiiiiiiiiiiiiiiii i 54
5.3 Pallister—Killian Syndrome .............. ... 59
5.3.1 Clinical CharacteriStiCs ...........eeeuuuuineeeeeeeuununnnnannn. 59
5.3.2 Cytogenetic Characteristics ...........ceeuuiiiereeeeeinnnnnnn.. 59
5.3.3 Patient Report ........ooouiiiiiiiiiiiii e 60
5.4 Isochromosome 18p Syndrome ..............oooiiiiiiiiiniiiinnae.. 61
5.4.1 Clinical CharaCteristiCs ..........ceuuieeeinnreeunnneennneeennn. 61
5.4.2 Cytogenetic CharacteristiCs ............uiiveeeeeeeiununinnnnn. 62
5.4.3 Patient Report ........cooouiiiiiiiiiiiiii 62
5.5 Turner SyNdrome ........uuveeiuineeiiee e tiineeeieeetiaeeeeiineanns 65
5.5.1 Clinical Characteristics ...........cceeerruuiineeeeeeenennnnnn.. 65
5.5.2 Cytogenetic CharacteriStiCs ...........eeeuunveeunnneeunnneennn. 65
5.5.3 Patient Report ...t 66



Contents xiii
6 Centric Small Supernumerary Marker Chromosomes ............... 69
6.1 Chromosome 1 ........coouiiiiiiiiiiii i i 70
6.1.1 Potentially Non-dose-sensitive Pericentric Region ........... 70
6.1.2 Clinical Signs ......cooiiiiiiiiiii i 71
6.1.3 MOSQICISIN .+ttt ettt ettt et e es 72
6.1.4 Uniparental Disomy .........cooviiiiiiiiiiiiniiiiinieiiineans 72
6.1.5 Case RePOrt .......uviiiiiiiiiiiii it 72
6.1.6 Chromosomes 1/5/19 ... ..., 76

6.2 ChromoSOIME 2 ...ttt et ettt eeeaaes 76
6.2.1 Potentially Non-dose-sensitive Pericentric Region ........... 76
6.2.2 CHnical SigNS ..ovvuniiiiiiet it i iie e 76
6.2.3 MOSQICISIN ...ttt ettt et ettt 78
6.2.4 Uniparental Disomy ..........coooiiiiiiiiiiiiiiiiiiiiiiineen 78
6.2.5 Case Report .......oveeiuiiiiiiiiii i i 78

6.3 ChromosOmMe 3 ......coiiiiiiiiiit ettt e eeees 79
6.3.1 Potentially Non-dose-sensitive Pericentric Region ........... 79
6.3.2 Clinical Signs ......viiiiieiiiiee i 80
6.3.3 MOSQICISIN ...ttt ettt ettt 80
6.3.4 Uniparental Disomy .........c.oooiiiiiiiiiiiiiiiii i, 81

6.4 ChromosOME 4 ......coiiiiiiiiiit ettt eaees 81
6.4.1 Potentially Non-dose-sensitive Pericentric Region ........... 81
6.4.2 CHnical SigNS ..oovuiiiiiiettiie i i iiie i 82
6.4.3 MOSQICISIN .+ttt ettt et ettt 82
6.4.4 Uniparental Disomy .........ccooiiiiiiiiiiiiiiiiiniiaeen 83

6.5 ChromosSOME 5 .....oiiiiiiitiit et e e e 83
6.5.1 Potentially Non-dose-sensitive Pericentric Region ........... 83
6.5.2 CHnical SigNSs ..oovuuviiiiieteiie i i 84
6.5.3 MOSQICISIN ..ttt ettt 84
6.5.4 Uniparental Disomy .........c.cooviiiiiiiiiiiiiiiiiniiiinaen 85
6.5.5 Chromosomes 1/5/19 ......ooiiiiiiiiiii i, 85

6.6 ChromoSOME O ......ciiiiiiitiit ettt eeaes 85
6.6.1 Potentially Non-dose-sensitive Pericentric Region ........... 85
6.6.2 Clinical Signs ......oviiiiiiiiiine i 85
6.6.3 MOSQICISIN ...uuunttt ittt ettt 86
6.6.4 Uniparental Disomy .........c.oooiiiiiiiiiiiiiiiii i, 87
6.6.5 Case Report ........cooiiiiiiiiii i 87

6.7 ChromoSOME 7 ...ttt ettt e e 88
6.7.1 Potentially Non-dose-sensitive Pericentric Region ........... 88
6.7.2 Clnical SigNs .....uviiiiietiiin i i 89
6.7.3 MOSQICISIN .. .tuuiet ettt 90
6.7.4 Uniparental DisOmy ..........cooiiiiiiiiiiiiiiiiiiiiiiiian... 90

6.7.5 Case Report .......coiiiiiiiiiii i 90



Xiv

6.8

6.9

6.10

6.11

6.12

6.13

6.14

6.15

Contents
Chromosome 8 ... ... 93
6.8.1 Potentially Non-dose-sensitive Pericentric Region .......... 93
6.8.2 Clinical Signs ...........iiiiiiiiiiiiii 93
6.8.3 MOSAICISIN ..ttt ettt e et 95
6.8.4 Uniparental Disomy ..........oooiiiiiiiiiiiiiiiiiiiiiiiin... 95
6.8.5 Case RePOrt .......cvviiiiiiiiiiii it 95
Chromosome 9 ... ... .ottt 96
6.9.1 Potentially Non-dose-sensitive Pericentric Region .......... 96
6.9.2 Clinical SIgNS ......eviiiiiiiiiiiiiii i, 96
6.9.3 MOSQICISIN ...ttt 98
6.9.4 Uniparental Disomy .........c.ccoviiiiiiiiiiiiiiiiiniiiiinnan. 98
6.9.5 Case Report ........oooeiuiiiiiiiiiiiii i 98
Chromosome 10 ...... ..o 100
6.10.1 Potentially Non-dose-sensitive Pericentric Region ....... 100
6.10.2 Clinical SigNns .......coeuuuiiiieiiiiiiiia e, 100
6.10.3 MOSAUCISIN ..ttt 101
6.10.4 Uniparental DiSOmy .......c.ooviiiiiniiiiiniiiiinneennnn.s 101
6.10.5 Case Report .........coouiiiiiiiiiiiiiiiiii i, 101
Chromosome 11 ... i 104
6.11.1 Potentially Non-dose-sensitive Pericentric Region ....... 104
6.11.2 Clinical Signs ......ccouuuriiiiiiiiiiiiii e, 104
6.11.3 MOSAICISIM ...ttt et 106
6.11.4 Uniparental DiSOmMY ......ccouiviiiiiniiiiiniiiiinnennnnnns 106
Chromosome 12 ... ... . 106
6.12.1 Potentially Non-dose-sensitive Pericentric Region ....... 106
6.12.2 Clinical Signs .....ovviiiiiiiiie i iiiie it 106
6.12.3 MOSAICISIN  ...eetttititi et ettt eeeaanns 108
6.12.4 Uniparental DiSOmy .......c.coviiiiiiiiiiiniiiiinnennnnn.s 108
6.12.5 Case Report .......ooeiiniiiiiiiii it 108
Chromosome 13 ... ... e 108
6.13.1 Potentially Non-dose-Sensitive Pericentric Region ....... 108
6.13.2 Clinical Signs ..........coooiiiiiiiiiiiiiiiiiii, 109
6.13.3 MOSAICISIM  ...vviiiiiiiiiiii 109
6.13.4 Uniparental Disomy ............cccooiiiiiiiiiiiiiinn... 110
6.13.5 Chromosomes 13/21 ..........ooiiiiiiiiiiiiiiiiiinn, 110
Chromosome 14 ... ... 110
6.14.1 Potentially Non-dose-sensitive Pericentric Region ....... 110
6.14.2 Clinical Signs .....oveiiiiiiiiie ittt 110
6.14.3 MOSAICISIN ...ttt 111
6.14.4 Uniparental Disomy ........c.coviiiiiiiiiiiniiiiinneinnnn.. 112
6.14.5 Case Reports ........coouuniiiiieiiiiiiiiiii e, 112
6.14.6 Chromosomes 14/22 ..........ccoooiiiiiiiiiiiiiiina. 114
Chromosome 15 ... ...t 115
6.15.1 Potentially Non-dose-sensitive Pericentric Region ....... 115
6.15.2 Clinical SigNns .....oveiiniiiiiiii it it 116

6.15.3 MOSAICISIN o .ovittttte ittt et 117



Contents

6.16

6.17

6.18

6.19

6.20

6.21

6.22

XV
6.15.4 Uniparental DiSOmy .......c.ooviiiiiiiiiiiniiiiinneennnn.. 117
6.15.5 Case Reports .........coouiiiiiiiiiiiiiiii i, 118
Chromosome 16 ... ...oiiiiiiiiii i 122
6.16.1 Potentially Non-dose-sensitive Pericentric Region ....... 122
6.16.2 Clinical Signs .......couuuriiiieiiiiiiiiiii e, 122
6.16.3 MOSAICISIN ...ttt et 123
6.16.4 Uniparental DiSOmMYy .......coiviiiiiniiiiiniiiiinnennnnn.s 123
6.16.5 Case Reports .......oeeuuiiiiiiiiiiiie it 123
Chromosome 17 .....oooiiiiiiiii e 126
6.17.1 Potentially Non-dose-sensitive Pericentric Region ....... 126
6.17.2 Clinical Signs .....oveiiiiiiiiieiiiie it 126
6.17.3 MOSAICISIN ...ttt 127
6.17.4 Uniparental Disomy ............cccooiiiiiiiiiiiiinn... 128
6.17.5 Case Report .......cooeiuiiiiiiiiiiiii it 128
Chromosome 18 ... ... oo 130
6.18.1 Potentially Non-dose-sensitive Pericentric Region ....... 130
6.18.2 Clinical Signs .....oveiiuiiiiiiii it 131
6.18.3 MOSQICISIN ...ttt et 132
6.18.4 Uniparental Disomy ........c.coviiiiiiiiiiiiiiiiinniennn.. 132
6.18.5 Case Report .......ccooiuuiiiiiiii i 132
Chromosome 19 ... ..o 132
6.19.1 Potentially Non-dose-sensitive Pericentric Region ....... 132
6.19.2 Clinical Signs .....oveiiuiiiiiiin i it 132
6.19.3 MOSAICISIN  ...ueiittiiiiiie i 134
6.19.4 Uniparental Disomy ...........ccoooiiiiiiiiiiiiiiiiia. 134
6.19.5 Case Report .......coooiuimiiiiiiiiiiiiiiii i, 134
6.19.6 Chromosomes 1/5/19 ... ..o, 135
Chromosome 20 .......cooiiiiiiiiiii i 135
6.20.1 Potentially Non-dose-sensitive Pericentric Region ....... 135
6.20.2 Clinical SigNS .....vieiiniii it 136
6.20.3 MOSQICISITL ...ttt e e et enns 137
6.20.4 Uniparental Disomy ...........ccooiiiiiiiiiiiiiiinnnnnn.. 137
6.20.5 Case Report .......oiiiiiiiiiiii it 137
Chromosome 21 .....o.iiiiiit e 139
6.21.1 Potentially Non-dose-sensitive Pericentric Region ....... 139
6.21.2 Clinical Signs ......cooeuuniiiiieiiiiiiiii s, 140
6.21.3 MOSQICISIM ...ttt et e 141
6.21.4 Uniparental DiSOMY ......oovuiiiiiiiniiiiineiiiineennnnn.s 141
6.21.5 Case RePOItS ...ouuieiirtiiiie it 141
6.21.6 Chromosomes 13/21 ... . ..., 144
Chromosome 22 ... ....iiiiii e 145
6.22.1 Potentially Non-dose-sensitive Pericentric Region ....... 145
6.22.2 Clinical Signs .....oveiiiiiiiiie ittt 145

6.22.3 MOSAICISIN  o.\vtete et tie et e ettt 146



XVi

Contents
6.22.4 Uniparental DiSOmy .......c.oiviiiiiiiiiiiniiiiiniennnnn.s 146
6.22.5 Case Reports .........coouiiiiiiiiiiiiiiiiii i, 146
6.22.6 Chromosomes 14/22 ... ..., 146
6.23 X ChromoOSOIME . ....uittie et e e ie et 147
6.23.1 Potentially Non-dose-sensitive Pericentric Region ....... 147
6.23.2 Clinical Signs .....vveiiiiiiiiin ittt 147
6.23.3 MOSAICISIN . .etttiieie e e e ie e ie e iie e ee e 148
6.23.4 Uniparental Disomy ............cccoiiiiiiiiiiiiiiiin... 148
6.23.5 Case Report ........cooiuiiiiiiiii i 148
6.24 Y ChromoOSOIME . ....uiittiieeiieeie e ie i e e ieeieeiaeennns 150
6.24.1 Case RePOrt .....uuviiiiiiiiiiie ittt 150
6.25 Centric SSMC of Unknown Origin ............ccoovvviiiniiinnnn.. 150
Neocentric Small Supernumerary Marker Chromosomes
by Chromosome ................oiiiiiiiiiiiiiniiiieeiiiieeeiiaeeannnn. 151
7.1 Chromosome 1: NeOCENtriCS .........ooeeriiineeiiaeineennannnnnnn. 152
7.1.1 Balanced Situation ..............cooiiiiiiiiiiieiiiaaiiaannns 153
7.1.2 Unbalanced Situation ..............cccoiiiiiiiiiiiieinennann. 153
7.2 Chromosome 2: NEOCENtIiCS .......uireireiniineaeeiernennannns 153
7.2.1 Balanced Situation ................cc.iiiiiiiiiiiiiii., 153
7.2.2 Unbalanced Situation ................coeeiiiiiieiiianinaannn,. 154
7.3 Chromosome 3: NEOCENtIiCS ......evreeirneieeiiaeraeniaannnnnn. 154
7.3.1 Balanced Situation ...............cooiiiiiiiiiiiiiiiaiiaaia., 154
7.3.2 Unbalanced Situation ..............ccovviiiiiiiiiinennnnnnns 154
7.3.3 Case Report .....oooiiiiiniiiii 155
7.4 Chromosome 4: NEOCENtIICS . ....uivrneiiierieeiiaeiieaniaannnnnn. 157
7.5 Chromosome 5: NEOCENIIICS . ..ovuevrneiinerieeiiaerieenaannnnnns 158
7.6 Chromosome 6: NEOCENtIiCS ......evreiinereeriaereennnnnnnnn. 158
7.6.1 Balanced Situation ..............ccoiiiiiiiiiiieiiiaaiiaaia.s 158
7.6.2 Unbalanced Situation ..............ccoiiiiiiiiiiiiiinennann, 159
7.7 Chromosome 7: NEOCENIIICS . ...uueirneireeiieeiieeieeiieannnnnn. 159
7.8 Chromosome 8: NEOCENtIiCS ......evreeiiieiieeiiaeiieeiiaannnnnn. 160
7.9 Chromosome 9: NeOCeNtriCS ........oveerieeneeiinernneennennnnnn. 160
7.9.1 Balanced Situation ...............coeiiiiiiiiiiiniiieinannanns 160
7.9.2 Unbalanced Situation ..............cccoiiiiiiiiiiiniinennnn.. 160
7.10 Chromosome 10: NeOCENtrics ..........ccovieiuiiiiieinnernnannnn.. 161
7.10.1 Balanced Situation ..............ccciiiiiiiiiiiiiiiiiaa., 161
7.10.2 Unbalanced Situation ...............ccoeeiiiiieiiianinnnnnn,s 161
7.11 Chromosome 11: NeoCentrics ...........c.coeevveiinernneennennnnnn. 161
7.11.1 Balanced Situation ..............ccooeeiiiiineineenernennanns 162
7.11.2 Unbalanced Situation ................ccoiiiiiiiiiiiinaann., 162
7.12 Chromosome 12: NEOCENIIICS ......uivreiieeiieiiieriaernaannnnns 162
7.13 Chromosome 13: NEOCENIIICS .....uuivuerieeiieiiieiiaennennnnns 162
7.13.1 Balanced Situation ..............ccoiiiiiiiiiiiaiiiaaiiaaia.s 163
7.13.2 Unbalanced Situation ..............covviiiiiieiiinennnnnnns 163

7.14 Chromosome 14: NEOCENIIICS ...vnrnininiriiiiiiiiieaeaennn. 164



Contents

7.15 Chromosome 15: NeoCentrics .........coeveevuierineennnnnn.
7.15.1 Balanced Situation ..............c.oiiiiiiiiiiiiinn...
7.15.2 Unbalanced Situation ................cccveveennenn...

7.16 Chromosome 16: Neocentrics .............ccoeveiuneennnn...

7.17 Chromosome 17: NeoCentrics .............coeeveevuneennnnnn.

7.18 Chromosome 18: NeoCentrics .............oevveevinennnnnnn.

7.19 Chromosome 19: Neocentrics ...........c.eevvievineennnnnn.

7.20 Chromosome 20: NeoCentrics .........ceeveeeuneeuneennnnnn.

7.21 Chromosome 21: NeoCentrics .............cceeveeiuneennnn...

7.22 Chromosome 22: NEOCENtriCS .......coveernerinerinennnnnnn.

7.23 X Chromosome: NeoCentriCs ..........oevvueeuneruneennnnnn.

7.24 'Y Chromosome: NeoCentriCs ..........ceeveeeuieruaennnnnn.

7.25 Neocentric SSMC of Unknown Origin ......................

8 Multiple Small Supernumerary Marker Chromosomes ......
8.1 Case REPOITS «..vuuuiie ittt

9 Small Supernumerary Marker Chromosomes Additionally

to Other Chromosomal Rearrangements .......................
9.1 Numerical Aberrations ..............ccccviiiiiiiiiiiiennnannn.
0.1.1 TS Karyotype ....oeeeeeiiiiiiiieeeeiiiiiiiiiieeeeeeenns
9.1.2 Gain of GONOSOMES ........oevineiiieiiieeneraannnnnns
0.1.3 Trisomy 21 ..ottt i i
9.1.4 Other Autosomal Gain ...............coovviiiiineenn....
9.2 Structural Aberrations ................iiiiiiiiiiiiiiia.
9.2.1 Microdeletions .............viiiiiiiieiiiiiiieiaaainns.
9.2.2 McClintock Mechanism ...............ccciiiiiieinn....
9.2.3 Other Structural Chromosomal Rearrangements .......
9.3 Molecular Aberrations ..............oeiiieeiiiiineriieennaenn.

10 Complex Small Supernumerary Marker Chromosomes ......

11 Small Supernumerary Marker Chromosomes and Tumors ...

Appendix: Patient Organizations in Connection with Small

Supernumerary Marker Chromosomes ..............................
Al Rare Chromosome Disorder Support Groups .................
Al.1 Unique: Rare Chromosome Disorder Support Group ..

A1.2 Contact a Family: for Families with Disabled Children
Al1.3 LEONA: Verein fiir Eltern chromosomal geschadigter

Kinder e.V. ...
Al.4 Valentin APAC ... .
A1.5 Unique Danmark ...........cooiiiiiiiiiiiiiiiniiiinnn
A1.6 Chromosome Disorder Outreach .......................



Xviii Contents
A1.7 Asociatia Prader Willi din Roménia .......................... 186

A1.8 Living with Trisomy ............iiiiiiiiiiiiiiiiiin... 186

A1.9 National Organization for Rare Disorders .................... 186

A2 Chromosome-Specific Support Groups ..........c..cooiveeeeieennnn.. 186
A2.1 ChromoSOmMe 7 ....oiiuiiiiiiie ettt 187

A2.2 ChromoSome 9 ........coiiiiiiiiiiiiiii ittt 188

A2.3 Chromosome 11 ... ..o oot i 188

A2.4 Chromosome 12 ...ttt 189

A2.5 Chromosome 14 ... ...t 190

A2.6 Chromosome 15 ... ... oottt 190

A2.77 Chromosome 16 ..........coiiiiiiiiiiiiii i 194

A2.8 Chromosome 17 .. ....oiiiiiiiiiiii ittt 194

A2.9 Chromosome 18 ..........iiiiiiiiiiii ittt 195

A2.10 Chromosome 20 ........iiiiiniiiiii it 196

A2.11 Chromosome 21 ......o.iiiiiiiii i 197

A2.12 ChromosSome 22 .......iiiiiiieiii et iie it 197

A2.13 X and Y ChromosSOmes ...........oeeueeerneeunerineennennnns 198
GIOSSATY ..o 199
Chromosomes and Nomenclature .................ccoiiiiiiiiiiiininnan.. 199
Alphabetic List of Terms .........oiiiiiiiiiiiiiii i 200
References ...........coooiiiiiiiiii i e 205
Index ..o 217



2 Springer
http://www.springer.com/978-3-642-20765-5

Small Supernumerary Marker Chromosomes (sSMC)
& Guide for Human Geneticists and Clinicians

Lighr, Th.

2012, XX, 220 p., Hardcowver

ISBEMN: @78-3-642-20765-5



