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Human Karyotype

Group | Chrom.s Size & Shape
A 1-3 Large, metacentric
B 4 &5 [arge, submetacentric
C 6 — 12 & X |Medium, submetacentric
D 13-15 |Medium, acrocentric
E 16 — 18 |Short. submetacentric
F 19 —20 |Short. metacentric
G 21,22 & Y |Very short, acrocentric




Xpmon YPOUOCOUATOV

Chromosome Banding

Giemsa — G bands
Quinacrine Mustard — Q bands (fluorescent)
C bands - centromeric heterochromatin

R bands - GC rich regions



G Banding

Karyotype
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TUTTOI XPWHOOWMHIKWY AVWHOAIWYV

* AAN\ayEC oTn doun
*AvadiaTacelc (rearrangements):
OITTAOTTOINCEIC, EAAEIYEIC, AvAOTPOPEC,
uetaroTrioelc (duplications, deletions,
inversions, translocations)

*AAAQYEC OTOV APIBPO
*AveuTtrAocidia (11.x. 2n+1) Kal TToAuTTAOEIdia
(11.X. 3N, 4n)



O1 XPWHOOWMIKEG AVWHOAIEG MTTOPOUV VA
TTPOKOAECOOUV YEVETIKEG OOOEVEIEC

« AAGON Kata TN PEIWON PTTOPOUV va aAAGEouV ToV
ap1Bud N TN douN TWV XPWHOCWHATWY

* H padigvepyeia, XNUikoi aAAG Kal AAAOI TTAPAYOVTEG,
UTTOPOUV va odnyrnoouv o€ BAGBEC Twv
XPWHOCWHATWY

o TETOIEC METABOAEC UTTOPOUV VA ETTNPEACOUV TOV
QAIVOTUTTO



Alteration of chromosome structure

(a) A deletion removes A BCDE FGH A BCE FGH

a chromosomal GEE DeRpr-iNeEEDanD

segment. b4

A BCDE FGH A B CB CDE FGH

i} - Duplication
(b) A duplication a  BEhEEbE-Ya | | IhbaEnb

repeats a segment. 1‘ T

A BCDE FGH ADCBE FGH

(©) An inversion reverses (" R > [ [ —'™ersion , gy T [

a segment within a

chromosome. 1‘ T
A BCDE F GH M NOCDE FGH
(@ A translocation @l 0D e @M T T D
moves a segment Reciprocal
from one chromosome T translocation
to another, non- MNOPOG R ABPQ R

homologous one- aEm ) am )
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EAAgigeig - Deletions

e 2UMBaivouv OTav Eva XpWHOOWPA OTTACEl O€ €Va
onueio (xaveralr OAo 10 TEANIKO TUNMA) | o€ dUO onueia
(xavetal Eva evOIAUECO TUNMA) — akpaia ) evOlaueon
EAAEIYN

 ‘Eva arouo utropei va KAnpovounoel Eva QUOIOAOYIKO
XPWHOOWHA ATTO TOV £va YOVIO Kal VA XPWUOCWHA
LUE EAAEIYN ATTO TOV AAAO — TOTE OEV £XEI OUO
AAANAGUOPPA VIO TOV XOPAKTAPO TTOU EAEYXETAI ATTO
QUTI TN OUYKEKPIMEVN TTEPIOXN



Mapadeiypa EAAsIYNG ...

->10 oUVOpouo Williams, xaverai 1o 1Ak dkpo Tou g Bpaxiova Tou
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*XAPAKTNPIOTIKO TIPOCWTTEIO

*Alagpdépou Babuou
vonTIKA UoTEPNON
*ESwoTpEPNG
TTPOCWTTIKOTNTA
Kapdiayyelaka
TTpoBAAuaTa

*H emdeppida Twv
TTaIdIWV YEPVAEI TTPOWPA
AOYW EAAEIYNG TOU
yovidiou TnG eAaaTivng




Mapadeiypa EAAsIpng ...

210 ouvdpopuo cri du chat
XAVETAI TO TEAIKO AKPO TOU p
Bpaxiova TOU XPWHOCWHATOC 5
AvwuaAia otov Adpuyya

To KAGua Tou veoyvou poiddel
ME QWVN YATAG

MIKpPOKEPOAAIQ — XAPOAKTNPIOTIKO
TTPOCOWTTEIO

2 UYYEVEIGC KaPOIaYYEIOQKEG The delton.s

avwpaieg (10% Bvnoipotnra heterozygous form
oTnV TTaIdIKN NAIKiQ)

Bapid vonTtikA uoTtépnon

Deleted |

] region




AittAoTtroinoceig — Duplications

« 'Eva THAMO EVOC XPWHOOWMNATOC eTTaVAAaUBAvVETal
(dirrAaciadetal) TTavw OTO idI0 ) O€ £va un oJoOAoyo
XPWHOCWUA

o ETmimTA£ov aAAnAGUOP@Q YIa £va YOVidIO

* [Napaywyn au¢nuévng TToo0TNTAC TNG TTPWTEIVNG TTOU
KWOIKOTTOIEITAl



O1 diITTAoTTOINCEIC OPEiIAOVTal OUVNBWC O¢€
AVWUAAIEC KOTA TOV ETTIXIAOWO

D r

] Kavoviko
33 ArmmAotroinon
c

\ j D
fuﬂﬁﬂllg”‘:‘d —_— Duplication
CIossover
B D ’
- . o EAAeIyn
A—L o |

j o j] ) Daletion
A BC D — Kavoviko

B C

o
LK
M ! '
C) - ' O
nl Bl
Dot Wl
m e g,
t-Jﬁw - O

L=

In

Avioo0G ETTIXI0OHOG



MNapddeiypa dittAotroinong ...

* Eva Tunua tou XpwuoowuaTtog 15 ditrAacialeTal Kal avaoTPEPETAI
OTO OUVOPONO «avaoTPoPni-OITTAACIaoUOC Tou 15» (inv dup 15
syndrome) — avriotpogn OI1TTAoTroinon

saduvapia Pyuikou Tévou, vonTiKr KaBuoTépnon




Mapadeiypa dittAotroinong ll...

20vOpopo Charcot Marie Tooth
*AITTAaO100 MG YOVIOiou OTO XpWH. 17

*AU¢non TnNG TTOCOTNTAG TNG TTPWTEIVNG MUgAiv PMP22
(KOAUTTTEI TOUG ASOVEG TWV VEUPWVWV)

*‘EKQUAIOHNOG TV HUwYV (TTpofARuaTa otn Badion),
TTAPAICONCIES, ATTWAEIO AICONCEWY KAl AVTAVAKAACTIKWV

2uyxvornta 1/2500 — 1/10000

*H cuxvoTepn pHopPn veupoTtrabeiag



MetaTtoTtricelg - Translocations

* AvtoAAayn XPWHOOWMIKWY TUNMATWY avaueca o€ dUO
uN ogoAoya XpwuoowlaTa

Texvikn FISH



lcoppoTTnUEVN peTaTOTTION / ApoIBaia
MeETATOTTION — balanced translocation

Before translocation

Chromosome 20

A=

Chromosome 4

After translocation

Derivative
Chromosome 20

Derivative

Chromosome 4



Poutreptodvia peratotmmion — Robertsonian
translocation

*2.0VTNEN TWV HOKPWYV AKPWY OUO OKPOKEVTPIKWV
Xpwuoowuatwy (tr.x. 13, 14, 15, 21)

Break <I

points
s

Robertsonian
translocation

Metacentric l

chromosome

e
+

Fragment e



OI1 HETATOTTIOEIG EXOUV YEVETIKEG OUVETTEIEG

«AnuioupyouvTal aBIWCIPOI YOPETEC ATTO TOV POPEQ
Mia YETATOTTION PTTOPEI VO TTPOKOAECEI

*Tn ouvtncn OUOo yovIdiwV JE ATTOTEAECUA TN
dnMIoUPYia HIAC KATAOTPOPIKAC TTPWTEIVNG

*Tnv ammwAeia TNG AcIToupyiag £vog yovidiou



MNapadeiypa HETATOTTIONG

 To ouvdopopo Alagille TrpokaAgital atro Pia EAAEIYN TOU
XPWH. 20 1 yia HETATOTTION TTOU OIOKOTITEI £VA YOVIdIO
oT1o 20

e Ta CUPTITWMATA PTTOPEI VA Eival aTTO ATTIA EWS coBapa —
Ol aoBeveic utTopEi va un yvwpifouv OTI £X0OUV TO
oUVOPOUO (TTVEUMOVIKA OTEVWON, VONTIKI UOTEPNON,
KaBuoTEpnon oTnV avonTTuF,r] xapaKTnploTlKo

TTPOCWTTEIO)
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NMNapadeiypa Robertsonian HETATOTTIONG

A Robertsonian Translocation Causes ~5% of Down Syndrome
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This 15 a familial (transmuassible) form of Down syndrome.

Owoyevnc (kAnpovounoun) Loper tov Down — €vag yovidg
etvan popeag puetatomiong 14g-21q



Mapadeiypa peraromiong — Xpovia MugAoyeving
Aguyaipia (CML)

*‘Mop@n KapKivou TTou TTPOKOAEITAI aTTO apoIfaia
METATOTTION OVAMECO OTO XPWHOOWHATA 9 Kal 22

Xpwuoéocwpua PIAadEAPEIa
*20vTn¢n dUo yovidiwv - Ber kai Abl

*H uBpIOIKA TTPWTEIVN OTEPEITAI TOU EAEYXOU
KATOOTOANG TNG EVEPYOTNTAG TNG

-2uxvornta 1/50000-1/100000

*7-20% OAWV TWV AguxaIMIWV
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site of future

breakpoint
FRokPe abl

chromosome 9

alternative sites of

future breakpoints

chromosome 22

translocation

breakpoint

i' Reciprocal
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hybrid Bcr-Abl protein



A reciprocal translocation
between 9 and 22 causes

CML.
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MNapdadelypa HETATOTTIONG — AEppwua Burkitt

e 2710 Aéuwua Burkitt yia peratotmion B€1el To yovidio
C-mycC KOVTQ OTOV EVIOXUTH TOU YoVIdiou TNG
avooooPalpivng

« ETmmidpaon 6€oncg

e YTTEQTTAPAYWYI TOU C-mycC

* KapKivog TwV AEUPOKUTTAPWYV

e TIPOOBAAAEI TN yvABO Kal Ta 00TA TOU
TTPOCWTTOU




A reciprocal translocation
between 8 and 14 causes
Burkitt lymphoma.

[ =
[ | [ |
- - LI T - o
x ® x ® —L-._-v's*u'!'.-"-—l-’r e rm-ine DNA
= - Enhancear
"B n s
Tranalacation lﬂ&
= — =] - Tmﬂ
= r — Burkitr
- B - B = | DNA
l . . . Chromosoma B Chromosomsa 14
e— e
b i il
S {I—_' :‘ Immunnqluhln"f’{‘
s v Qeneg l}¢ AV
8 |4

Aépopwua Burkitt



2.TOUG (POPEIC I00PPOTTNHEVNG auoIfaiag JETAAAQENG dnMIoupyouvTal
TTPOBANMATA KATA TN oUvAWN TWV XPWUOCWHATWY OTN MEIWON
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2Uvayn o€ POPEIC POUTTEPTOOVIAG HETATOTTIONG

Robertsonian
translocation
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AvaooTpo@Eg - Inversions

* 'Eva Tunpa evog Xpwpoowuatog aAAadlel popa
eTNPealovTac Tn Asitoupyia yovidiwv

* [lpoBAfuata Katd Tov ETIXIA0UO

* Anuioupyia BnAid¢ otn peiwon (Bpoxog avaoTpoPng)
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inverted
segment

crossing-over

homologous duplication
chromosomes and deletion
in both



O1 eTepOlUYWTEC VIO AvaoTPOPN TTapoucialouv
TTPORANUATA OTNV TTAPAYWYI TWV YOUETWYV

KaTta tn ouvayn dnuioupyouvTal Bpoxol

Av oupBei avaouvouaouog o€ auTd To oneEio Ba
TTaPAXB0UV EAATTWHPATIKOI i} ABIWCIUOI YOPETEC
MelwpuEvn yoviuoTnTta - uwnAog Kivouvog atro3oANC
KivOuvocg yia attoyovoug e OITTAOTTOINCEIC N
EANEIYEIC

[MTIBavoTNTA ETTIONG VIO ATTOYOVOUC EVTEAWC
(PUOIOAOYIKOUG I JE TNV idIa METATOTTION UE TOV YOVIO



MapaKEVTPIKEG KOI TTEPIKEVTPIKES
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O1 avaoTPOPESC HTTOPOUV VA ETTNPEACOUV
TOV PAIVOTUTTO

MTtTopEi va dlaTtapaxTei Eva yovidlo

ETridpaon B€onc — ytropei va tottoBeTnOEi Eva
yovidlo o€ €va VEO puBUIOTIKO TTEPIBAAAOV

NUIOTEIPOTNTA



MikpoeAAciyeic - microdeletions

[TOAU UIKPEG EAAEIPEIC TTOU OEV Eival OPATEC UE
OUVNBIONEVEG TEXVIKEC UIKPOOKOTTIAG

Avixveuovtal yue Fluorescent In Situ Hybridization
(FISH)

MTTOpPOUV Va TTPOKAAECOUV CUVOpOouA



This is an example of a
metaphase cell that has been
hybridized with the probe for
DiGeorge/Velo-Cardio-
Facial/CATCH 22/Shprintzen
Syndrome which is caused by a
microdeletion on chromosome
22. The probe in this particular
case is a dual-color mixture of
two seperate probes for
chromosome 22. The green
signal is an internal control and is
located at 22g13. It allows for
quick identification of both #22
chromosomes. The red signal is
located at the DiGeorge region at
22911.2. Since both 22's have
the red signal in this cell there is
not a microdeletion within the
DiGeorge region and this
individual would not have
DiGeorge Syndrome



This metaphase has been
hybridized with a "painting" probe
for chromosome 4 which causes
the entire chromosome to
fluoresce. One chromosome 4
from this individual was abnormal
but it was difficult to determine
from routine Cytogenetics if it
had a small terminal deletion at
4q or was the result of a more
complex rearrangement. Since
both 4's are fluorescent along
their entire length and no
fluorescent material is present on
any other chromosome, this
suggests that the abnormality is
a small terminal deletion. The
metaphase below is from the
same individual and further
confirms this diagnosis.



This metaphase from the same
individual as the cell above has
been hybridized with a probe for
the terminal part of chromosome
4q. Since there is only one green
signal this confirms that one
chromosome 4 is missing
material from the terminal end of
4q. This case is a good example
of how routine Cytogenetics and
FISH can be used together to
accurately diagnose subtle
chromosome abnormalities.



This is an example of a
metaphase cell that has been
hybridized with the probe for
Steroid Sulfatase Deficiency
which is caused by a
microdeletion on the X
chromosome. The probe in this
particular case is a mixture of
two seperate probes for the X
chromosome, both red in color.
The "X cen” probe signal is an
internal control and is located at
the X centromere. It allows for
quick identification of the X
chromosome(s). The "Xp22.3"
probe signal is located at the
Steroid Sulfatase region at
Xp22.3. Since there are two X
chromosomes and only one has
the Steroid Sulfatase gene
signal, this individual is a female
carrier for Steroid Sulfatase
Deficiency.



AakTuAlog1dn XpwupoowuaTta - Ring
chromosomes

Mia pop®n EAAEIYNC

XAVETAI UAIKO Kal aT1ro Ta OUO AKPA EVOG
XPWNOOWMNATOC

TOo XpWHOOWHNO OTOBEPOTTOIEITAI HE OUYKOAANON TWV
OUO AKPWYV — Jopepr) daxTuAIdIoU

MTTOPOUV VO TTPOKAAECOUV CUVOPOMNA aKOMN KI AV
Xa0¢ei TTOAU Aiyo UAIKO



Ring chromosomes

Ring X usually

associated with mild |
Turner syndrome variant ( J ( j"’
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RESULT : 46, X, sma ] 1 o3 3 = A-5



looxpwppoowuaTa - Isochromosomes

EtravaAapaverar oAOKANPOG 0 Evacg Bpaxiovag evog
XPWMNOCWHNATOC EVW XAVETAI O AAAOG

Ta AUTOOCWHIKA 1I00XPWHOCWHATA eV Eival ouvnBwg
Biwoiun KaTtaoToon

27O QUAETIKA XpWHOCOWHATA TTPOKAAOUV oUVOpPOUa



Isochromosomes

v Isochromosome of
the leng arm of the X
»  Associated with Turner
syndrome because of
deletion of short arm
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MoAuTaIVIKA XpWHOOWHATA

[IyavTiaia xpwuoowuaTa
2 € KUTTAPA TTPOVUNPWYV EVTONWYV, €idN TTPWTOlWWV KAl QUTWV
*Agev dlaipouvTal o1 TTUPAVES aAAa dlaipouvTal TTOAAEC POPEC TA
XPWHOOWMATA TOUG (evOOMiTWON)
*2 WMATIKA ouvayn
*AakTUAIOI Balbiani

(b} A deletion loop in Drosophilia polylene chromosomes
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AveuTTAoE€IdiEC...

AVWHAAOG apIONOC XPWHOOWHATWY
2v-1 n 2v+1

MOVOOWHUIES I TPICWHMIES



AVWHOAOG XPWHOOWHIKOG DIaXWPICHOG

MTTopEi va oUuEi:

— 21N peiwon | — duo oudAoya xpwuoowuaTa
KOTAANYyouv OTOV idI0 YAMETN aVTI va OlaXwpPloTOUV

— 271N Jeiwaon Il — dev dlaxwpilovTal ol adEAPEC
XPWMATIOEC Kal TTNYaAivOUV Kal 01 QUO OTOV idIO YOMUETN

— H yovigoTtroinon o€ auti TNV TTEPITITWOoN Ba dwaoel
EUBpPUO pe aveuttAocIdia



Meiotic nondisjunction

Meiosis |

FEN

* Xy
SN

A AR A N

PN
\{5 - ﬂ@ Y

Nondisjunction

\ AR AN / \
AR DA A [DASAN DAN

n+1 n+1 n-1 n-1 n+1 n-1 n n
Number of chromosomes

(a) Nondisjunction of homologous (b) Nondisjunction of sister
chromosomes in meiosis 1 chromatids in meiosis 11

Copyright © Paarson Education, Inc., publishing as Benjamin Cummings.




AVWHAAOC ¥PWHOCWHATIKOS SIAXWRICHOC

AL AN i{ I avovike i;
a1 GEuEn | afliféaltdy |
1 ' L L
H i i
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A1 fEuEn | | alliealkdy
i 1 f ' | 1 ] ]
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YOHETNS o) quapikd HovoowHIKG PUMOATYIKD O T I

fUyTa fUyaTa



MwOoaIKICHOG

* AVWUOAAOC dIaXWPICHOC UTTOPEI VO OUMBEI Kal
oTN JITWOoN

* Av auTto cupfei vwpic otn (wn, To EuBpuo Ba
€ival HWOAIKO PJE NEYAAO QPIBUO KUTTAPWYVY ME
QVveUTTAOEIDIO



AVEUTTAOEIOIEG VIO PUAETIKA XPWHOOWHATO

e Tplompiec
— XXY: Klinefelter syndrome
— YYX: Jacobs syndrome
— XXX: poly-X syndrome

 Movoomuieg

— XO : Turner’s syndrome



AVEUTTAOEIDIEG VIO PUAETIKA KOl AUTOCWHMIKA
XPWHOOWHATA

e O avwpaAog SIaXWPICHOS TWV QUAETIKWY XPWHOCWHATWY
TTPOKOAEI AVEUTTAOEIDIEG TTOU YEVIKA YiVOVTAI AVEKTEG
— To Y TrepIEXEl TTOAU Aiya yovidia
— Ta emmAéov X adpavoTrolouvTal

* Ol HOVOOWIEC VIO QUTOCWHIKA XPWHOOWMATA €ival ABIWCINEG

A0 TIC QUTOOWWMIKEG TPICWWIES OVO N TpIoCWIa 21 €ival
OXETIKA OUXVN



MnTpPIKNA nAIKia Kal KivOuvog yid
XPWHMOCWHMIKA avWHaAia

MATERNAL OVERALL RISK FOR
AGE RISK DOWN
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tproouia 21: cdvopouno Down

Nontwkn kabvetépnon (uéco 1Q 50)

Kpoavionpoowomikég avouoried: A?\]\,Sg 8K6T|7Ld)(5 E1C
—  Bpoyvkepadio VTOTOViOL
- Xaunié ovnd O&gio Aevyopia

Eninedo omicOio puépog g KePaAnc Xo POKTNPL G’ClKﬁ WTUXf] oTNV

Evp?¥ kon eninedo npdswmo

ToAd
XapaKInploTiké TTuYEC ota PAEPapa H N
Mucor ug Alzheimer
1KpMN o
Meydain yhocoao,

YKEAETIKEG OVOUOALES

Bpayéa kovtd ddytvia

Kovtd yépra

Koapoiaxkég avopoiieg

AVOTTVELOTIKEG AV®UOATEG



tploouia 21: chvopouno Down

e oguyvotnta 1:650 pe 1:900 yevvnoelg
(eCaptdTon ommd TNV NAIKioL TN UNTEPOC)
* [IpoGodKiuo emiPBimonc
— 22% mebaivouv peypr ta 10
— 50% mebaivouv peypt ta 50

« KVpo outio Oavdtov

— Apatoroyikéc Koakonoeteg



Tplompia 21: cvvopouo Down

» EAeOBepn tproouia (95%)
— Ermiopaon ¢ nAkiog g untépac
* Metatomion (4%)

— 40% &yovv yovelg Tov givor POPELS OGS 1IGOPPOTNUEVG
UETAAAOENC => KANPOVOUNGLUOC TOTOC

o nooaikiouog (1%)

— Avouolog ooy mploog KoTd T HiTmon
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Owoyevec chvopouo Down

Familial Down Syndrome:
Robertsonian Translocation

15-21 Fusion (D/G translocation)

D-group = chromosomes 13-15
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2uvopouo Edwards
(tpromuia 18)

* ovyvotnta 1:3000 yevvnoelg
* IIpocodkiuo emPimong:

— 30% mebBaivovv oV Tp®OTO Unva

— 50% mebaivouv Tov d0bTEPO UNVa

— Avyotepo and 10% emPrwovouy tov Tpwto ypovo
« Kupua autio Qavatov

— TToAhamAéc avopaiies



2uvopouo Edwards

2oPapn vontikn kabvotépnon OVPOTOLOYEVETIKES VM LOALES
Neppikéc avouoiieg

Kpavionpocomikég avopaiieg
KPLUTTOOPYLOIGULOG

—  Empunrxoouévo kpavio

— Xoun\é Tpapopempévo auTid AlAeG EKONADGELS

, VTTOTOVidL
— Muwpoyvabia

2KEAETIKEG OVOLLAAEC
—  AMNAOETIKOAVTTTOLEVA OAYTUAC
— TMapapopeopéva 1oydo
—  X1eVN AEKAvn
— BpoayV otépvo
— Ilpoe&éyovoec mtépveg - “Rocker-bottom” feet

Koapdiakég avopaiieg



20vopouo Edwards




2uvopouo Patau (tpiompio 13)

e guyvotnta: 1:20000 yevvnoelg

e IIpocookiuo emPimonc:

— 45% mebBaivouv Tov TpmdTO Unva

— 70% mebatvouv ueEypl Tov £EKTo unva

— A1ryotepo and 5% emilovv 3 ypovia
* Kupwa artia Oavdatov

— IHoAhomtAEC avoUOAMES



covopouo Patau

2oPapn vontikn kabvotépnon OVPOTOLOYEVETIKES VM LOATES
K poviomposommikés ovempoiec Avcpoppa veppa
, [ToAvkvoTika veppd
— pukpokepaAia K pvrtoopyidiopog
—  XounAd TopapLopeOUEVO 0TI
, , AMEC EKONADCELS
— Mikpo- 1 avopBaipio K pioeic Gmvotac
—  Aoy®yello Kot AvKOGTOUA oTaGHOT

XopaKTNPIGTIKN YPOUUY] GTNV TOAQUN

2KEAETIKEG OVOLLAAMES

—  TOALOOKTLALL

—  GLVOOKTLALN

—  Emwolvatoueva ddytuia

—  Ymomhaoio tng Aexdvng

Kapdiakég avopaiieg



EUTTAOEIDIEG

e X2€ TOALA avTiypa@o OAN 1 GEPA TOV
YPOUOGHUATOV

n  monoploid (if abnormal)

2n  diploid

3n  triploid >2n 1s polyploid
4n  tetraploid

5n  pentaploid



IHoAvmAog101eg

* Mepikoi opyaviguoi £xouv TTAvw aTro OUOo avTiypapa
yia OAa Ta XpwpoowpaTa - polyploidy

— H moAuTtrAo€I0ia gival aTToTeEAEOUO TNG
YOVILOTTOINONG £VOG OITTAOEIOOUG YOUETN (OEV
EXOUV dlaXWPIOTEI KOBOAOU Ta XpWHOOWHATA)

— EVOAAOKTIKG TO CUYWTO aTroTUYXAvel va OlaIpeDEi
OwaTA TNV apxN Kata 1N pitwaon (yivetal 4v) Kai
aTTO €KEI KAl TTEPA OAA Ta KUTTOPA gival 4v

— Eival ouyvr ota QuTta — oTOoV AvBpwTTO dEV gival
Biwaoiun
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TpITTAOEI0IO KOl TETPATTAOLIOIN

* TpImrAocIdia YTTopEi va TTPoKANBEi atro:
— [MoAuaoTreppia (yoviuoTtroinon evog wapiou atro
duo oTtrepuarolwapia)
— ['oviyoTtroinon evog avwpuaAou JITTAOEIOOUC YONETN

— AlaoTaupwaon evog dITTAOEIOOUC ATOMOU [E £va
TETPATTAOEIOEC ATOUO

o TeTPATTAOELIOIO PUTTOPEI VO TTPOKANBEI ATTO
AABn otn pitwon Tou CuywTou



AUuTOTTOAUTTAOEL10ia KOl AAAOTTOAUTTAOLIOIO

e AUTOTTOAUTTAOEIOIO — OAQ T XPWHOCWUATA
TTPOEPXOVTAIl ATTO TO IDI0 £€i00C

* AAANoTTOAUTTAOEIDIO — UBPIDIONOC aVAUECQ O€
OIAPOPETIKA €idN

e H mmoAutrAocidia £ivail TTOAU ouxvn oTa QUTA OTTAVIA
oTa OTTOVOUAOLWAa Kal OEV TTAPATNPEITAI PUCIOAOYIKA
oTa BNAaoTIKA



Polyploid Formation is a Major Force in Plant Evolution

(m) A hiexploid species (&) A comparison ol dplold and lefrapicsd petunias

Roughly 35% of flowering plant species arose through polyploidization.



H auTtotroAutrAocIdia TTPOKUTITEI OTAV OITTAACIAlETAI
0 APIOPOG TWV XPWHOOWHATWY

Diploid species

it e
(LTI

Folyploid species (letrapleid)

AUTO UTTOPEI T1.X. VO cuuBei av dIOAUBEI N MITWTIKN
ATPOAKTOG, OTTOTE OAQ TA XpWHOOWHATA Ba Peivouv
OTO idI10 KUTTAPO



Avtopoteg amoorsg

20-50% tov euPpOmv 00nyodvIal GE ALTOUOTT
aoJoAN

H mAcioynoeio amd avtd ta EuPpova ogv
ELPELTEVOVTAUL, OTTOTE OEV YIVOVTOL TOTE AVTIANTTA

15% tov euPpOmv mov yivovton KAVIKA avTIANmTTd
amofdArovTal

ATO aUTA TEPITOV T UWGA £YOVV KATOlN
YPOLUOCHUKT] AVOLOALN



CHROMOSOME COMPLEMENTS IN SPONTANEOUS ABORTIONS
RECOGNISED CLINICALLY IN THE FIRST TRIMESTER

+ CHROMOSOME COMPLEMENT FREQUENCY
(%)

+ NORMAL (46,XX OR 46,XY) 54.1
+ TRIPLOIDY 7.7
+ TETRAPLOIDY 2.6
+ MONOSOMY X 8.6
+ STRUCTURAL ABMORMALITIES 1.5
+ EXTRA SEX CHROMOSOMES 0.2
v AUTOSOM AL MONOSOMY 0.1
AUTOSOMAL TRISOMY 22.3
+ DOUBLE TRISOMY 0.7
+  MOSAIC TRISOMY 1.3

+ OTHER 0.9



FREQUENCY OF CHROMOSOME ABERRATIONS
IN UNSELECTED LIVEBORNS

ABNORMALITY ERPEE%IE\[;DCY

ALL ABNORMALITES 6.6
AUTOSOMAL TRISOMIES 1.7
BALANCED AUTOSOMAL REARRANGEMENTS 1.9
OTHER AUTOSOMAL ABERRATIONS 0.4
SEX CHROMOSOME AENO RMALTITES

IN PHENOTYPIC MALES 3.0
IN PHENOTYPIC FEMALES 1.5
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