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OEMA A
Al B, A2 > B, A3 5, Ad >y, A5 >

OEMA B

B1.

B2.

AHANTHE%

OAKG ot 23 ypopocodpato. Apo Oo
epkol deopol

(0lale €0

ngiensis,)mov (el 610 £00POC, TOPAYEL LU0 1GYVPN
YEL TOAG €101 EVIOUOV KOl GKOANK®OV Kot

p O TOALG EVIOLOKTOVO.
aAPTOYPAPNONG TOL YOoVIOLOMOTOG TOv Bacillus

Vv
]

o TAocpidoto mov ovopdletan Ti. To mhaouido Ti eveouatdveTol 610
VETIKO VAIKO TOV  QUTIKOV  KLTTAP®V  KOAGUTOKIOD, Kot  Onpovpyset
OYKOUATO (OYKOVS) 6TO oMU TV PLTOV. O1 EpELVNTEG, APOD ATOUOVOGOV
TAOGUIO0 amd 10 PakTiplo, KATOPH®GAV VO ATEVEPYOTOMGOLV Ta YOVidld
OV JMNUIOVPYOVV TOVG OYKOVS TOTODETMVTING GTO TAAGUIO0 - TO OmOio &YEl
KOTel [e TN (pNom KATAAANANG TEPLOPIOTIKNG EVOOVOVKAEAONG OV KOPEL o€
evolgpeon 0éom 6to Yovidolo mov TPOKAAEL TOVG GYKOVE GTA PUTE -TO YOVIOL0
tov Bacillus mov 6o mpocsddost 610 EULTO avBekTiKOTNTA G £viopd Kot
oKkdAnkes, pe t Pondeia g DNAdeopdong. To avacvuvovacuévo mAacuiolo
EI0AYETOL GE PLTIKA KOTTOPO TTOV AVOTTOGGOVTOL GE EOIKEG KAAAMEPYELEG GTO
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EPYACTAPO Kol TO €MOLUNTO YOVIO0 EVOOUATAOVETOL

YPOUOCOUOTA TOV PLTIKOV KLTTAPOV. Ta TpoTomomuéva
TEAMKA O1vouv £va VEO QUTIKO OpYaVIGHO, TTOL TTEPIEYEL
tov Bacillus. Ta dwaryovidiakd @utd (rowihiog Bt)

™V avotnto vo, petafialovv tig véeg 1010t TES GTO

B3.
e Av gmdpdcovpe oto DNA mov anouo@m
G)(OA.) g

omd To

3 UTIKA KOTTOPO
Kppalel To yovidlo
1oVpyovVTOL EYOVV
yOVOVG TOVG.

anodidtaln (oek. 64

e [Jupnvag ovOp®OTIVOV COUATIKOD KVTTA :
a. Apyq pecégaong: 46 widw W TOL OvTIeTOLYOVV o 46

dikhova popo DNA
46x2=92 noh)vokasouS@ciﬁsg
B. Meta v aviypagn ¢ £00 am]: O
HOPON  QOEAPDOV  YPOLOTE VOUEVOV V
QVTIGTOL(OVV GE
46 x 2 =92 popwa DT

. Téhog pitwong: 46
oVTIETOTYOVV o€ 46 Al

46 0AV TOWKES AAVGIOES

o YPOUATIVIIG pE TN
KeVIpouepiowo, mwov

e Muto !
@’ géro%ovéipto nepteyet 2 €mg 10 avtiypago Tov dikAmvov Kot KUKAKOD
tov~DNA. Emopéveg, pe v amodidtaln, ce kabe prtoyodvopro Oa
p

ovv, 4 £0¢ 20 TOAVVOVKAEOTIOWKES AAVGIOEC.

B4. apTOYPAPNON Elval 0 eVTOMIGUOG TG BEONC TV YOVISI®MV GTO YPMOUOCHLOTO,
%}v TPOGOOPIG OGS TG ariniovyias tov Pacewv tov DNA cto avOpdmivo

10impa.

H teyvoloyia tov avacvvovacpévov DNA e cuvdvaoud pe Tig
pebodovg g mapadocstakng I'evetikng (yeveahoywkd 0£vOpa) 0dNyNcGe GTovV

eviomiopd g Béomg  ota  ypopocopate  (yopToypdenon)

TOAMDOV

LETAALQLYLEVOV YOVISI®MV, TTOV TPOKAAOVV TIG avTioTolyes acbéveles. Emumiéov
oplwopéva  petadiaypuévo, yovidlr Kimvoromonkav kot cuykpidnkav pe to

QUGLOLOYIKGL  OAANAOLOPPE  TOLG, Y Vo eEakpiPmbel

T0 ¢€ldog TV

petaAla&emv. H yaptoypdonon 6hov tov yovidiov 6ta ypopocdpoto givol
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évaog amd TOLG KUPLOLG GTOXYOLG TOVL  TPOYPALLOTOG ov

YOVIOLDOLOLTOG, %
H avéivon tov avOpdTvov yovisidpotog, u@ ,

oV avantuén pebodoroyiag yio  ddyveon kot T
LLE TOV TPOGOIOPIoUO TG BEoMG Kot TG aliniovyio

Opmmivov

O cupPdret
ela Tov achevelmv
EDV TOV YOVIOI®V

mov &yovv petarrayel ko oyetiCovior pe 014¢ obéveleg (Loplaxn

ouyvoon).
OEMA T &

0 oyoiucov)

I'1. L ;Z i ;>
o Xvvdpopo Down, opeiretal otV ﬁ% ¢ emmA£OV XPpOUOCOUATOS 21.
T

I

H dudyvmon yiveton pe kapodto el
e XVvdpopo @ovy TG YaTag, & TUMUOTOS 6TO [uKpd Ppayiova Tov
ypoposouatog 5. H dbyvoen-yivetrin dtomo. EmimAéov, eivar
) vV UE T

amapaitnIn n PO TOV

Coves (Coveg Giemsa) o

KEG OV dMpovpyoHV

POUOCOUE STEOV_/HaG  evolapépel.  Télog,
GLYKPIVOLUE TO YPOUOGOLD, UE PVC KO mov Photnke pe TG 1d1eg
ypooTikéC. (ol 101, 1 K0V)

.

; ocpe mv  éAdewyn  eviopov  mov
QOVOAQAQLY GE TLUPOGIVI] UE OMOTEAEGHO TN
. UmedileTOL 1| PUGLOAOYIKT OVATTTVUEN
TTOPW EYKEPAAOV LLE GUVETEL T OLULVOTTIKT)

, o e éleyyo DNA yuw v dmap&n tov
oK 81dyvoon). (oei. 98, 102 oyoiikon)
2. Zy. Piprio 5
2NV TEPInTM 0L 1/ OPO

K1) TPITAETO TOV TTPOEKVLYE. .. KOTAGTPEPETAL 1)

Ae1TovPYL ™me Tp® G.’

3.
o XV gvirypagn pe tnv DNA ghikdon (ogh. 32 oyoiucov)

@ustaypa(pﬁ pe v RNA molvpepdon (oeh. 36 ooAKoV)
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4

WY

~

Apoclé@rieg

KOKKIva patie (X)  Aevka u@

(apryés) l (apryé

\_ amToOyovol; J

e 1" agpintoon: Ectm 611 10 yovidio % ZYHEL TO YPOUA TOV HATUOV OTIG

OPOGOPIAES EIVOL VTOCOKO.
XvpBoiiopndg &

A: emxkpotég yovidlo v to va
paTio
o VITOAEMOUEVO YOVidI0 TO-REVKO
paTioL

P: QAA (x) &
Fap: A — o
Fll axo!
(koKKIVO paT a@
®.A. = 6hot o1 amdYevel [1e KOKKIVO-UGTIO!
T

J4

1 ;) 10 TTOV EAEYYEL TO YPOUO TOV HOTIDV GTIG
@% | O.
Zopp 0¢

amwg yovidlo yu To KOKKIVO

@LAOGHVOETO
VTOAEIMOUEVO YOVIOlO0 Yo TO AELKA X*> X
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OEMA A

['o v xotackevn to
Bpiokoviol 6TV HETAPACT TNG

Ao givor ot mOOVEG OUCTAVPADGES OULYDV GTSXS}% OLLPOPETIKS

QOIVOTLTIO:
P: 9 X*X* (x) JIXW¥
Fop: X* - X49
Fi: X*Xe, XAy
(Pxokkva)  (JkoxKva) &
P: QX*X* (x) JX'¥
Top: Xt - X4, ¥
F: XX XMy x
(Pxokkva)  (Dhevkd) &
L 0

(Q) pe Aevkd pata kot (&) pexd
Av 6lhot ov amdyovol £xo ‘

Avrtifeta, ov O6Aot ot O
nntoé%r , OTOOVVTOL COUATIKE KOTTOPO, TOV
(o)

aPGEVIKOL AEVKE pdTia,
uizwonc.~Erol otav ta ypopocopate Ppickovrot
\Y%

and 2 adeAPEG pouaTidoes, T0 Kabéva,

oNrad” amd 2 puod

Ceoyn

OTNV OVTIKEWLEVOPOPO TAGKO 0T
Kabe copatikd-K0ttepo, puotoro b avOpdmov, eivarl dmhoeldég kal dubétel 22

OLLOAOY®V OMUKOV ocopatomv (22 AA) kal éva (edyog QLAETIKGOV

APOLOCM O ov £ivar o XX otig yovaikes katl o XY yuo Toug Gvopegs.
2UVETMG:
° Kabe a@actkd (evydpt OopHOAOYOV YPOUOCOUATOV TephapfPavel 4 popuo

ne amotéleopa, PETA TV amodtdtasn tov DNA tovg, évag katdAAnAog
aviyepTg, va divel 4 0éceig vBprdomoinong (Lo o kibe popro DNA).

womoinong. Avtd onuaivel 0T, 10 YPOUOGOUO GTO 0moio PpiokeTon TO

o w dtopo pe to ovvdpopo Down o aviyvevtig Alz diver 6 0€osig

vidolo yw T véso Alzheimer, vrdpyst 6TOV KOPLOTLIO TOV ATOUOV TPELG

(PopEg.
2TOoV KOPLOTLTO TOV ATOPMV Pe cOvOpopo Down eppaviletar éva emumhéov

ypoudsopo 21 (tproopia 21). XZvunépacpa: 1 yevetukn 0éon yw ) vOcO
Bpioketan 6to 210 ypoUOCOLUA.

Y10 dropo pe to obHvopopo Turner o aviyvevtiig Duc diver 600 0€ceig
vBpwonoinong. Avtd onuaivel OtL, 10 YPOUOcCOUN 6TO omoio Ppicketol To

TA OEMATA ITPOOPIZONTAII'TA AHOKAEIXETIKH XPHXH THX ®PONTIETHPIAKHXE MONAAAX | XEAIAA: 5 AIIO 8
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QoVOTLTIO (VY X VYG) TPOKVITE
Xoppova pe tov 1o vopo toy

KGAOE YopaKTpa. LVVETOS TO
YOPIG Vo EKONADVETOL KoL

yovidwo v T vécoo tov Duchenne, vapyst 6tov KapvdtLT %6 TOHOL pio

opa.
grc‘?\/ KAPLOTLTO TOV ATOU®V pe ovvopopo Turner v o 22 Cebyn
QVTOCOUKOV YPOLOCOUATOV 0AAG Eva LOVO QUAE & ypopooopo, to X
(X0). Zounépaopa: n yevetrkn 0éon yu ™ vOGO enne Bpioketon 6to X
APOUOCO L.

P

Y10 dropo pe to cvvdpopo Klinefelter o aviyyeutig Duc divel téooepig 0€oeig

vPprdomroinong.
210V KOPLOTLUTO TOV OTOH®MV HE GUVOP Klinefelter vrdpyovv 22 Cevyn
QVTOCOUKDV X POLOCOUATOV 3 QUAETIK vunépaocpa: To yovidio givar

@vloovvoeto (Bploketal oTnV TEPLOY % oV dgv £yl AAANAOLOPPO. GTO
Y), ywti av BprokdTov otnVv mEPLO v X Tov £xel aAAnAopopea 6to Y, o

Mendel!” kG0€ amdéyovog mpokdmtel and tov tvyoio
@ OVEDV Kail K& apéTng £xet £va aAAAOLOPPO Yo

AAAOLOP
( (x [Vl TO VEOAEUTOLEVOY.
Enmopévog,  vocog Alzh amp ngr HE GVTOCOUIKO, VTOAELTONEVO TUTTO

KA POVORIKOTNTUG.

&

XopBorepdg
A: emkpatéc U0 yovi QVTOCOHUKO
0. VITOAEUTOLEVO YOWOLO Y10 TN Alz A>a

Ta dropo/ U3

14 (vym) €&rovv yovétvmo Aa yati ov yoveig toug Iy wou I3

(acBeve V YOVOTUTO 0 (L0 DITOAEUTOUEVT] 1010TNTA. EKONADVETOL HUOVO GE

aAANAOLOPPO oo KAOE YoVEa.

>

ouégl@;o TOAEOUEVO AAANAOLOPPO YOVIO0), Kot kKOs amdyovog maipvel Eval

(1L3) (1)
P: QAa x dJdAa
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%
Amd 10 YeEvEOAOYIKO OEVOPO NG OKOYEVELNG Ywo. TNV VOGO chenne, mov

KANPOVOUEITOL L€ QUAOGVUVOETO TOMO KAPOVOUKOTNTAG, ovidlo 1MTav
emkpatég Oa siyape:

Xvpufohopog
X°: VTOAEOPEVO PUGLOLOYIKD YOVIBLO @VAOGVHVO
XA EMKPATEG YOVidL0 Yo TN vOGo Duc XA> &

O Jyovéacll; (acbéveln) Oa eiye yovotomo X*Y

O 9@ amdyovog 7tov II; (eucioroyy elye  yovértvmo X°X®

Atomo ywti ot @ andyovol maipvovv Evo X amd tov.dfovéa.
Enopévmg, n vocog tov Duchenne kinp gitar/pe QUAOGUVOETO, VTOAEITONEVO
TUTTO KA|POVOKOTNTUC.
Xvufolopog
A, . . ;
X7 emKpOTEG PUGLOAOYIKO YOVIOLO VAOGUVIETO

ywti £xel TpokLYEL P amdYOVog
5 omoio Oa 10 £xel TAPEL ATO TOV 9

2opeova pe tov 1o vopo Aévteh;

mv peioon vt swywpilovior e /OUOAQYL XPOUOGOUATO TAvVe oTe Bpickovial,

mote KABe yapsne va £xel Eva @0 YW K&OBe yopaxTnpa, Kot Tov 20 VOUO

tov Mévtel: 10 ) p@c@ v EAEYYEL TOV EVa YOPOKTN PO dev emnpedlet
tov

mv petafifac YOVIOT eLEYYEL TOV AALO YapaxTipa (1oybeL Yot To yovidl
Bpiokovtot & TIKG XPOUO ata), n dctavpwon tov 15 pe tov Iy Ba elvar:

AOpopea yoviola dtaympilovior katd

N
%\@
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B” ®ATH
Y%
P JAaXY X  QAuX*X® x
Fop:  AXA, aX®, AY, aY AX, AX®, oX?, aX® /7
F1: O
0 g AX® ax® AY aY
AxA AAXX® AaX*X? AaXY
QVGLO0\. Q LGLOA. (PVGLOA. 3 @UGLOA.
A AAX"X® AaX X’ AXYY) AaX’Y
QVG1o\. Qovook. /A &Duchenne | dDuchenne
o AaX*X? aaX*X? Y aaX*Y
Q PUGLOA. Q Alzhei VGLO\. & Alzheimer
5
5 AoX*X® (wXA&% AoX) A0XTY .
aX 0 guotol O Alzheimer”| & Jd Alzheimer
? ' — Duchenne

D.A(9): 6/8 pvclol.: 2/8 Alzheimer
O.A(3): 3/8¢pvoiol.: 1/8 Alzheimé @l uchenne: zheimer — Duchenne

@ QP andyovol vvO0co Duchenne. Avtd onuaivet
Ot 10 Kopitot pe v voco eiverl dtoTéleopun HetdhAaing mov cuvéPn og Kamoov amd

[Tapatnpovpe 411 dev TPOKYL

o Avo@opd 6To un 6
e 9 yapsmX'X,

TOVG YOVEIC:
(@@ O ],lé (G

un /ooy LoV TV OdEAPOV YPOULTIO®V TOV

APOULOCDLULOTOG X° Lo 1)\Y OTIKN Owipeon Ge YEVWNTIKO KOTTOPO NG
HnTEpOC.

. 3 yopét , un X LoD TOV PUAETIKOV YPOUOCOUATOV KATA TNV
1" peiwtt eon M ASEAPAOV YPOUOTIOOV TOVG KoTh TNV 2" petmTikn
dwip VVNTIKO KOTTepo Tov matépa. H yovipomoinon tov yopstodv

€
(4] ot andyovo X°X? (vooog Duchenne).

. A A, ¢ dwotadpwong mapoatnpodie 4Tt 1 mBavoTTA TO KOPITeL Vo

peavicer v voco Alzheimer sivon 3/4.

2y
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