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Kep.1 To yeveTiko UAIKO
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Kep.1 To yeveTiko UAIKO
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2 ¢ molo ouprépaopa katéAne o Griffith pye to melpauara Tou ;




EravaAnyn BioAovia I'' KareUBuvonc
Kep.1 To yeveTiko UAIKO

S-strain cells

g Be®

fractionation of cell-free
axtract into classes of
molacules
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RMA protain DMNA lipid carbohydrate

malecules tested for transformation of R-strain cells
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R A S R R
strain strain strain gtrain gtrain

CONCLUSION: The molecula that
carries the herntable infarmation
is DMNA,

Figies Sl Ensantal Call Baboagy e (0 200 Gairbin Saoenos)
TTolol emioTnpovee emavéAaPpav Ta weipapara tou Griffith in vitro ;

Me moio Tpomo diarioTwoav 0TI TO CUOTATIKO ToU mpokaAoUoe To HETAOXNHATIOHO
Twyv adpwv PpakTnpiwv oe Acia ntav o DNA ;




EravaAnyn BioAovia I'' KareUBuvonc
Kep.1 To yeveTiko UAIKO
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32pP -|abeled DNA

35S -labeled phage coat

TToia ntav Ta KAaoika weipapara pe 1a orwoia NAOe To 1952 n TeAikn emiPpepaiwon
oT! To DNA cival To YEVETIKO VAIKO ;
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Tou 200V aiwva. g
- ZUppwva pe To povtéAo TG dimAng éAikag To DNA ... ... ...l f}
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ErwavaAnyn BioAovia I'' KareuBuvong
Kep.1 To yeveTiko UAIKO

Attopovwon DNA
http://www.youtube.com/watch?v=uy_GusMWT20
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Ti1 yvwpileTe yia TO YEVETIKO UAIKO TWV 0OpYyavioHWY
TToiéc eival o1 AsiToupyieC Tou YEVETIKOU UAIKOU ;
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EravaAnyn BioAovia I'' KareUBuvonc
Kep.1 To yeveTiko UAIKO

e e ._-ﬂ-i .. S C Nucleosome - beads on a string
‘“‘!’. : s "‘*- ** (10 nm in diameter)

DNA D /
double helix . \3 ﬁ‘ :
(2 nm in diameter) (- ;;’1 g5 +/ %ﬁ& , /A

\ L4 L
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Hlstones Hlstone tail

1/ . 30-nm fiber

Metaphase
chromosome

— "E Wiy st
Looped domains Nﬂ?&& -

Replicated chromosome

To YEVETIKO UAIKO TWV EUKAPUWTIKWY opyavioHwy £xXel moAUTAoKn opydvwon
TToia eivai n paocikn povada opydvwong ;
TToiec civail o1 d1AWOPETIKEC XAPAKTNPIOTIKEC HOPWPEC Tou ep@avileTal avaloya He ToO
% 0TAad10 TOU KUTTAPIKOU KUKAOU;
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Kep.1 To yeveTiko UAIKO

Mitosis

Karyotype %* SmartDraw =~ Centrioles
l'/"'—’a— Chromatin

Normal Male Karyotype \i.l‘._f/
b s
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Normal Female Karyotype ANAPHASE

CLUNRIAE 00y k80 0 8

KRB AR AA SO KX &5 a8 xx xx *
EFS
x K The Systematized Array of the Pairs
X K|AA of Chromosomes that make up the
Normal Fe ‘aryotype

A karyotype is a complete set of all chremosomes of a cell of any living
organism.

Chromatids
Centromere

pindle fihers

Daughter cells

Karyotypes are examined in searches for chromosomal aberrations such
as genetic disorders, and can also be used to determine other
macroscopically visible aspects such as gender.

T ovopaloupe KapuoTuTO ;
TTw¢ Tov karaokevalouye ;
T yvwpiCete yia Tov apiOpuo Kai Tnv HopyoAoyia TwV XpWHOOWHATWY Tou
avBpwmou ;
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N EravaAnyn BioAoyia ' KarebBuvong
X Kep.2 Avriypapn , €ékppaon
pUBUION TNG YEVETIKAG TAnpowopiag (
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EravaAnyn BioAovia ' KaTtelBuvong
Kep.2 AvTiypayn , ékgpaon
pUBUION TNC YEVETIKNC TAnpowopiac
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replication

O transcription 3 translation R Or A
DNA — RNA —— protein
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TToiec diapopéc ouvavrape oTo KevTpiko doyHa Tne BioAoyiac tou 1958 and To
onpeEPIVO



EravaAnyn BioAoyvia I'' KaretBuvonc
Kep.2 Avriypapn , €kppaon
pUBUION TNC YEVETIKNG TAnpoWopioc

Replication fork

5 ¥
3" Lagging Strand ibackstitching) . Leading 5trand g*
- -
] ee=——== -l
5' (backstitching) o 1"
Leading S5trand i . Lagging Strand
3’15

TTolo¢ eival o okomd¢ TNC aAvTIypaPnc
T yvwpilete yia To pnxaviopo tng avriypdpnc tou DNA ;
TToia évfupa kataAUouv Tnv maparndavw diadikaocia ;
Yrapxouv kUTTapa wou dev avriypdpouv To DNA Toug ;



EwavaAnyn BioAovia I'' KareUBuvonc
Kep.2 Avriypapn , €ékppaon
pUBUION TNC YEVETIKNG TAnpowopiac

DNA
Lagging strand Polymerase -

HHH&Ljy;i

TToia aAucida avriypager n DNA moAupepdon ouvexwe Kdi mold aoUveXWC
Mari ouppaiver auto ;



M | EuavaAnqm Blvovla I" KaTeueuvong
Kep.2 Avriypagn , €ékppaon
pUBUION TNC YEVETIKNC TAnpowopiac

Copynghl © The MeGraw-Hill Companies, Ine. Permission mequited lor reproduction or disglay.

| | (a) Owerall view of a gene.
Il Each gene contains a
Il specific promoter region
| and a leader sequence for
11 guiding the beginning of
transcription. This is

Temination
sequences

fallowed by the ragion of

| |
{1 the gene that codes for a
p-l:i'_rplaplidfa aaln-ﬂI Enltfs with
a serles of termina : .
sequances that stop Hp,lm Z/ N Intervaning sequence of vaﬁanl_s: siza
translatian, polymerass —_ |I' Template strand ermination sa|quen-ce

(b) DMNA is unwound at
the promoter by ANA
polymerase, Only ong
11 strand of DNA, callad
L the template strand, !
L is copied by the RNA : g N
L polymerase. This Coding strand
11 strand runs in the 3° Ll
I to 5' direction.
Direction of =
(c} Asthe RNA transcription i
polymerase moves
[ along the strand, it
| adds
I' [ complementary
(|| nucleotides as
i dictated by the
[ DNA tamplate,
I farming the single-
i stranded mANA
{ that reads in the 5'
i to 3’ direction.

| (d) The polymerase
il continues transcribing
[ until it reachas a

| tarmination site and
] the mANA transcript
is released for
translation. Note that
the saction of the 9
5?:52?,;3&: o Late mRNA transcript
rewound into its
original configuration.

T kaOopilel n peraypapn Kai mwoio €v(upo TNV KaraAvel ;
TToua gival Ta puUBHIOTIKA OToIXEia TNG uemvpacpng TOU DNA

[ ]
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Kep.2 AvTiypagn , ékgpaon
E pUBUION TNC YEVETIKAC mAnpowopiac
Information flows from DNA to RNA
to proteins.
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DNA 3 5’
[inhmntiun I . Transcription
itﬂﬂgf] Information P

I, TRANSCRIPTION 1 |
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Ribosome

Proteins
lactive cell
i machinery)
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TTwe¢ ovopaleTal n aAucida Tou yovidiou mou HeTaypd@eTal
TTwc Ppiokel epappoyn n oupwAnpwiaTikOoTNTa Twy alwToUxwyv PAcewv oTn
yovidiakn EKgpaon ;
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Kep.2 AvTiypapn , ékgpaon
pUBUION TNC YEVETIKNG TAnpowopiac
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TToia diadikacia anoTeAei £va and TA wio EVOIAYEPOVTA EUPNHATA TNC HOPIAKNG
BioAoyiac , kai o€ woloug opyaviopoUC mpayparomwolcitai;
TTw¢ n mpwteivooUvOeon yiveTal Hia oikovolikn diadikaoia ;
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S EavaAnyn | BioAoyia ' KateuBuvone
Kep.2 Avriypaenr , ékgppaon
pUBUION TNC YEVETIKNG TAnpowopiac

Ribosome
Light subunit 3

AUG CCGGUA GGC CAA LAG
uac

G mRNA
W,
’i‘l@ Amino Acid

Initiator tRNA

GGC CAL UAG

Ribosome
heawy subunit

Initiation

f GGC CAA UAG

D EHHEN A )

) Primrary stniciuns

BUG CCG GUA GGC CAA UAG

Termination

@

{ic) 1999 Chemis HOOC

[b) Secondary strechom [ €] Tartiary #inshm

TMoia cival Ta Tpia oTddia TG mpwTEIVOOUVOEONC ;
Ti TpOTOTOINCEIC TPETEI VA UTOOTOUV 01 TOAUTETTIOIKEC aAUTideC yia va yivouv
PloAoyika AEITOUPYIKEG




EravaAnyn BioAoyia I'' KarelBuvone
Kep.2 Avriypapn , €ékppaon
pUBUION TNC YEVETIKNG TAnpowopiac

A
(A) Lactose operon
l Regulat i O t T
- egulatory - perator o
DNA 7, /7 : >~ Promoter p Gene z Gene y Gene a
¥ gene i e ﬁ'-’_ﬁ
Transcription RNA— U—M Structural genes
polymerase U .
/ attaches to promoter Transcription initiation site
Ll Transcription is blocked when
Translation M repressor protein binds to operator;
Z y a mRNA is not made, and
Repressor protein binds therefore enzymes are not
to the operator gene produced
(B) 5
Regulatory Operator o
DNA: 3 Aow¢ Promoterp Gene z Gene y
g gene | ﬁ1 ’_I_’_‘
Transcription RNA*"’""JL/ Transcription occurs
polymerase
__J mRNA
mRNA : ?
Translation Repressor % g
protein R,
j B-Galactosidase
Lactose O< } O
inducer ; Permease
Repressor-inducer
(inactive)

TTolo¢ €ivai 0 oKOoTOC TNC YoVIdIAKNG pUOHIONC OTOUC TPOKAPUWTIKOUC opyaviopoug ;

TToTe kai Tw¢ To omepovio TNG AaKTO(NC cival o KATAOTOAN KAl wOTE Ot emaywyn



EravaAnyn BioAoyia I Ka*reOGuvdﬁé T
Kep.2 Avriypapn , €ékppaon
pUBUION TNC YEVETIKNG TAnpowopiac
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TTolo¢ €ivai 0 okomoC TNC YovIdIaKNG pUBUIONC OTOUC EUKAPUWTIKOUC opyaviopoug ;
2 & mooa enimeda puBHileTal n yovididkn €KYpaAon OTA EUKAPUWTIKA KUTTApA ;
AvaAloTe TO mpwWTo ETimedo.
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| EmavaAnyn Biokoyia ' KarevBuvone
Kep.4 Texvohoyia avaouvduaopévou DNA

MA Tl Toy EXOYMN KAMEI KA| EMME ET21;

ToY EINA, EANOYL NEIPAMATA ME TA
MOVIALA KAl TPOKANDYN TERATOMOMIEZ !

ARAAAL AvTOZ TEMMNHBUKE ETZI1;

AKPIBE3 . kI ONSI KATAMABAINELL MEPAZE
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EravaAnyn BioAovia "' KareuBuvong
Kep.4 Texvoloyia avaocuvduaopévou DNA

H rvexvoAoyia Tou avacuvduaopévou DNA mepiAapPavel 0AeC TIC TEXVIKEC moU
odnyoUv oTn HETAWYOPA TOU YEVETIKOU UAIKOU amd €va opyaviopo oTov dAAo.
TToia eivali Ta oradia Tn¢ diadikaosiac auTng
TToia évlupa xpnoiHomoloUHE O0TO TPWTO OTAdIO ;




EravaAnyn BioAovia ' KareuBuvong
Kep.4 TexvoAloyia avaocuvduaopévou DNA
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T tpoowépouv Ta PakTnpia oTnv TeXVoAoyia Tou avaouvduaopévou DNA ;



EravaAnyn BioAovia ' KareuBuvong
Kep.4 TexvoAloyia avaocuvduaopévou DNA

@ DNA fragment

N to be cloned
Flasmid vector

DMA into plasmid vector

O

Becombinant plasmid

Mix E. eali cells with
plasmids in presence of
CaCl,

l Enzymatically insert

Culture on nutrient agar

Bacterial plates containing ampicillin
chromaos:

Transformed Cells that do not
E. coli cell survives take up plasmid die
an ampicillin plates
Independent

plasmid replication
;

Cell multiplication

Colony of cells each containing copies
of the same recombinant plasmid

TTou avayéperal o 0poC¢ KAWVOC Kdl ou 0 0poC KAwvoToinon;




e Ry EravaAnyn BioAoyia ' KarelBuvonc
Kep.4 TexvoAloyia avaocuvduaopévou DNA

Insert DMNA Vector DMA
Feoll FeoR]

5 1 e 3
Eee =RI EcoRl

J' Rl cleavage 1 FeoRl cleavage

Feok| cleavage

results in overhanging ¥
||1g| stranded tails
3 5

Complementary
hase pairing

5 ] 3
]fmlm 5
Joining by
DMA ligase
¢ 3
Recombinant molecule
3 h'

TToia aAAnAouxia avayvwpilel n EcoRI ;
ATO 1ol10 PAKTAPIO ATOHOVWONKE KAl TOI0C O YUOIOAOYIKOC TNG pOAoC ;
l'lan XPNOIHOTOIOUHE TNV idia TEPIOPIOTIKA EVOOVOUKAEAON YiAd va KOYOUHE Tov opéa
KAwvoTmoinong kKai To DNA Tou do0Tn ;




EravaAnyn BioAovia I'' KareUBuvonc
Kep.4 TexvoAoyia avacuvduaopévou DNA

Genomic Library

- : O
. ; = Ligation | -
‘ {76_‘3-11 f—“-' - P ( ~ ——= Bacteria
Vo Restriction ™ f - s
Cell DNA  gigeetion I| r
n'l Restriction
—/.'" BTy Ime
dligpest
Vector
q\\_ Restrict
Y EnEym
cDMA Library | digpestion
|| I.""_
Licpati f I{_,a-
A s N\, O ;
) R == - ¢ _ » Bacteria
-, | _
- LY Restriction " Ligation -
RMA enzyme ,
" cDMNA digestion '

Ti amwopovwvoule and To KUTTApo O0TN Yid VA KATAOKEUAOOUHE Hid YOVISIWHATIKNA
PipAioOnkn kai 11 yia pia c-DNA pPipAioOnkn ;
Ti nepiéxel pia yovidiwpatikn kai 71 gia c-DNA pPipAiodnkn ;
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Kep.4 TexvoAoyia avacuvduaopévou DNA

Heat to 95°C ( A)
V’ DMNA Strands will seperate
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TG|AC 15 e i |

55C
W Primers bind to template DNA strands (B)

TE
l Taq polymerase synthesizes

new DNA strands (C)
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T pac emiTpénel n PCR
apxloe va epappoleTal eUpEWC Kal mou XpnoigomoleiTal ;
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Kep.D MevdeAikn KAnpovouIiKOTNTA

AYTOYNOY TOY EXOYN) NEIPAZE!

ALABHTI EOT !

WHAD; L. OTAN TOM TZIUNAVE
TA @MM,MWUIE
ALABHTIKO KOUA !

Ao OPES. MEXP! TOPA

SE AIABHTIKO KOUA,
LAAAA TEW ETTARNEPERAL.
AN TMEZE! kAl TPITH,
AED 84 EINAI KEUA,
EA EINA)I TEAELA!

PAIZA-12A MoV TON (E e

IYMMAOL MonY TIATI )=
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o




it EravaAnyn BioAoyia I Kareoeuvdng
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: “Brother Mendel! We grow tired of peas!”
L Cartoon by J. Chase,
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EmavaAnyn BioAovia I'' Kare
Kep.5 MevdeAikn KAnpovopIkoTNTA
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Mitosis & Meiosis

The Cell Cycle w

Cells reproduce by a process called cell division. The cell cycle is the &

sequence of stages of growth and division that a cell undergoes. The three :hnfu ;:‘e’%rg::;’};;:‘:fzﬁa e

stages of the cell cycle include interphase, mitosis, and cytokinesis. Heti U
membrane breaks apart.

Prophase

Inler!nhase is the first
stage of the cell cycle and the
period before cell division.
During this phase, the cell ma-
tures, copies its DNA, and pre-
pares to divide.

Metaphase
The chromasomes line up along
the center of the cell and the
spindle fibers attach to each
chramaosome at the centromere.

Replication

daughter
cells

Cytokinesis

Preparation
for Mitosis

Cytokinesis
During this stage the cell
membrane pinches in at the
middle of the cell dividing the
cell into two separate daughter
cells. Each daughter cell gets
half of the cell organelles and an
identical set of chromosemes,

Anaphase
The spindle fiber
Telophase splits the centromere
The chromosomes loosen and the chramatids
on each side and the nuclear move to opposite
membrane begins to form sides of the cell.
around the chromatin
(strands of DNA].

Meiosis
During meiosis, a parent cell divides into four sex cells each with half the number of
chromosomes. Sex cells of males are called sperm cells and egg cells of females.

Before

Meiosis

A W
S

Before meiosis begins, Chromosome

chromosomes in the pairs line up in the
parent cell are copied. middle of the cell.
—— The chromosome Each of the two
Meiosis Punnett Square pairs split and Elu\l new cells formed Chromesome
apart to opposite has half the pairs line up in the
A Punnett Square shows ends of the cell number of middle of the cell 7
chromosomes. The centromeres

7}\— i i Four sex cells are
combinations in the split and the single

f = !
all the possible allele (gene) | Hq :‘:r:nt
S

I et produced each
offspring of two  s=r"=BD ﬁn:r::‘:pan :E; with only one
organisms. _ o opposite endsof  chromosome

‘(R) the cell, from each
o /_(‘ - Z original pair.
male (o4 et
parent ' a Mitotic cell
-{./? ( { ] @ NEWPATH A cell preparing to undergo
| i LEARNING. division. Notice the dense
&) Copyright NewPath Learing. Al Rights Reserved. 94-4702 chromatin,

wwvnewpathlearning.com

TToia kutTapikn diaipeon e€nyei Toug vopougc Tou Mendel

vBuvoncg




EravaAnyn BioAovia I'' KareUBuvoncg
Kew.D MevdeAikn KAnpovoHIKOTNTA

TToia @aivotumikn avaAoyia mpokUmwTEl dmd TO mdpamdvw TeTpaywvo Punnett ;
TToio vopo avakaAuye o Mendel andé Tnv mapardavw @aivoTumikin avaAoyia Kai og Ti
avagéperai ;
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EnavaAmpn Blvovla I" Ka'reueuvong
Kep.5 MevdeAikn KAnpovoHiKOTNTA

@ Removed
 stamens from
purple flower

Crayright O The MoSews-HE Camperme. e Merreiskon mcuired Nor mpeadecion o diapley :I'f!
@ Transferred pollen \
from stamens of white Petals
Parental flower to carpel of
generation purple flower
\ sl o Keel
. Stigma
\_ ) J4——— Anther
/ J i L \ stnl;ﬂ;;;ed seeds
\ 2 &) & Examined |
offspring: all .
First- purple flowers /
generation ! !
oftspring Qvary [ contain the pollen grains,
where the male gametes
(a) Structure of a pea flower f are prﬂduﬂed
Copyright € Pearsen Education, Inc.. publishing as Benjamin Cummings.
” ’ . -:;
s TToia mAeovekTRHaTa £xel To HooxoumileAo ; 238
- TTote o Mendel xpnoipomoloUoe TeXvNTA yovigomoinon Kai wOTE auToyovigoroinon ;
T

T T L el V]



i Y EravaAnyn BioAoyia I KareOOuv&ng
Kep.5 MevdeAikn KAnpovopikoTNTA

sesd shape pod shaps flowwer codor
SATE 1850 b1 H o) F05 124
¢ A éﬁ_ﬁ' P '-'"":I y
2,861 2.85:1 F1a0
seed color
b.0z2 2001
O @
. J
| 3.01:1 |

TTou oTnpixOnke n emTUXia TwWv welpapdTwy Tou Mendel ;




EravaAnyn BioAoyia I KareOOuvdng
Kew.5 MevdeMKkn KAnPovopIKOTNTA

Fouar pogsihle
combinations
from malae
paranmn

e

Four possible
combinations
Trom Temale
parent

TTolol givail o1 yovoTumOo!l TWV QYUTWYV 1OV diaoTaupwoOnkav ;
TTola XapakTnpioTIKA HEAETAME ;

TToia @aivotumikn avaAoyia mpokUnTEl dwd TO mdpdmdvw TeTpaywvo Punnett ;
TTolo vopo avakaAuye o Mendel awdo Tnv mapardavw @aivoTuwiKin avaAoyia Kai ot Ti
avagpéperail ;




EmavaAnyn BioAoyia IM' KaretBuvonc
Kew.D MevdeAikn KAnpovoHiKOTNTA

Parent cell
(before chromosome duplication)

Site of
crossing over

\ Prophase I

Prophase / ﬁ%
: > & 7 -~ ] o Tetrad formed
E#g:ﬁg;%dmﬁ( ) Chromosome \ et / Chromosome /% by synapsis of
t ot K / duplication duplication homologous
(two sis b ~ opn 28 =s” chromosomes
chromatids) l n=
/ % -
( .{ﬁ,_ \ | Chromosomes letrads
Metaphase % b A ali gn at the align at the Metaphase I
\ A \ -f metaphase plate ~ Metaphase plate
N
\\h /
Anaphase : ; Anaphase I
Sister chromatids
Asiophase separate during Homologous Isiophase
anaphase chromosomes
separate .
\ S (anaphase I); Haplo;d
sister chroma- =
- e ; tids remain .
= - | together cells of
| K \ - A meiosis I
I — — No further
i 2n “2n chromosomal m
- Daughter cells duplication;
E of mitosis sister . e
; chromatids /
separate
5 (anaphase II) Daughter cells of meiosis 11

Copyright @ 2009 Pearson Education, Inc.
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EravaAnyn BioAoyvia ' KareuBuvong
Kep.5 MevdeAikn KAnpovopikoTNTA

TToiec wepimTWoEeIC YVWPIleTe OV evw 1oXUouv o1 vopol Tou Mendel ol
QAIVOTUTIKEC avaAoyieC TwWv amoyovwyv Oev €ival AaUTEC OV avapévovTal drd ToOUC
vopouc Tou Mendel ;
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W" EravaAnyn BioAoyia " Kareu® ({4
Kep.5 MevdeAikn KAnpovopikoTNTA

Mari otov avlpwmo n HeAETN Tou Tpomou peTaPipaonc Twv KANPOVOHIKWY
XApaKTApWV ep@avilel TOAEC DUOKOAIEC ;




EravaAnyn BioAovia I'' KareUBuvonc
Kew.D MevdeAikn KAnpovoHIiKOTNTA

The ABO Blood System
Blood Type Type A Type B Type AB Type O
(genotype) (AA, AD) (EB, BO) (AB) (00)

Red Blood ﬂ A ; B(B)(B P?‘ B/A)(B

Cell Surface |

Proteins @ @ Q
(phenotype)

A agglutinogens nnl:.- B agglstinogens anly A and B aggl.mnogens No agghrtinogens

Plasma # -
S | o a}

b agglutinin only a agglutinin on I:,n Mo agglutinin a and b agglutinin

T yvwpileTe yia 1o TpOmo KAnpovopnong Twv opadwv aipgaro¢ otov avlpwmo ;
TToia aAAnAopopywa ovopalovral moAAAATAG ;
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Kep.5 MevdeAikn kAnpovopikoTnTa

C TH cc CHEEE 17 A ¢ AJA
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UL PORETOWPIOS
0.016%

0.01%
<0.0001% Aypopotoyic.
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1 R
92%  Kovovuiopoon [0 0
\ 2.7% D \
\ 0.66%  pisn B
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] 0.56% NOvREPHIS |




EravaAnyn' BioAoyia ' KareuBuvong
Kew.D MevdeAikn KAnpovoHiKOTNTA

.

T1 ovopaloupe yeveaAoyiko d€vdpo ;
AvakaAUyTe TO TPOTO KANpovouNnonc Tou XApaKTNPIoTIKOU OTO mdpdmdavw YEVEAAOYIKO
dévdpo.
AvakaAUYTE TOUC YOVOTUTOUC TWV ATOHWV.



EravaAnyn BioAoyia I'' KaretBuvong
Kew.D MevdeAikn KAnpovoHikOTNTA

Linkage analysis
B0
ol Iu] Ial
O+LJML OI 10mO

" Jale 2l 1 1o

AvakaAUyTe TO TPOTO KANPOvOHNONC TOU XAPAKTNPIOTIKOU OTO mapdmavw YEVEAAOYIKO
OEévdpo.
AvakaAUYTE TOUC YOVOTUTOUC TWV ATOHWV.



Kep.5 MevdeAikn kAnpovouikoTnTa

X-linked dominant, affected mother

Unafeciad
fathar

X¥
B Unaffected
[ ] Affected

A X

an m( T
| |
1| | I
Unaffagted Affested Affecied Lnaflecled
%00 daughier T4l daughter
105, Hationsl Libragy of Bladicine

AvakaAUYTe TO TPOTO KANPOvOUNOoNGC TOU XAPAKTNPIOTIKOU OTNV mdpdmdvw OIKOYEVEId.
AvakaAUYTE TOUC YOVOTUTOUGC TWV ATOHWV.




EravaAnyn BioAoyia I'' KaretBuvonc
Kew.D MevdeAikn KAnpovoHikOTNTA

* [IIdvrote puag &ivouv tnv mAnpogopia yia to yovidio mou Qepel
v ia 10 XdpAKTNPIOTIKO TTOU UEAETAUE .
Avtoowpun semucparhc Avtoowpucn dwAoouvbern
rAnpovoumkama. uoAstmauevn uUToAstTaLEUT
KAnpovoumornyra. KAnpovouk dmra.
O,0 aa O, 0. AAr Aa. o.x'Y.
o . XX X'Xx°
H, ®AA Aa. m,® qaa m. XY,
ouvnBeag sivar Aa ! ® XX
1. Tpauun pwogpuiage pe | 1. Apsmavorkvimapikn 1. Awpoppogdia .
KopuQn . avaiuia (A7) . 2. Megpikn axpouatowia
2. f-Baldacoauia () oTo KOKKIWO Kai
2. hxoyevn 3. Kvouxn iveorn. Mpaco .
utepxodnotepolaipaa 4. pooxoddnugvot
Aofol avtio.
5. ADA.
6.  Axpouaroyia oo
WiTAE,




EravaAnyn BioAoyia I'' KarteuBuvonc

Kew.D MevdeAikn KAnpovoHikOTNTA

THE HUMAN GENOME - THE BLUEPRINT OF LIFE

The Human Genome project sequenced DNA, the molecules that make up chromosomes in cells. The information derived from this project presented scientists with a
valuable opportunity to not only uncover the secrets of DNA but also the manner in which genes are associated with disease. Scientists now are able to compare the
genomes of people who have a certain condition with those who do not, in order to determine whether genetic variation plays a role in that condition.

This information will help them to predict and possibly prevent disease in the future.

| 4
.
= Genom
Each of the trillions of cells in the human Ge e ' M i
body contains 46 chromosomes packed DNA is made up of chemical building blocks abbreviated A, C, T, and G.
tightly into the region called the nucleus. The entire length of a DNA strand consists of these four blocks in different combinations.

. Together, all the DNA in all the chromosomes - more than 3 billion letters - makes up

@ the human genome. When scientists say they have "sequenced" the
2y & human genome, they mean that they have figured out the

2_ Chromosomes order of all those A's, C's, T's, and G's in sequence. ’/

Half of the chromosomes in the nucleus
- \ ) come from your mother, and half from
. your father. Each chromosome is a
~  ong, tightly coiled molecule called DNA,
oor\deKoxyribonucleic acid. 3.DNA

N If unwound, the DNA from all the
! chromosomes in a single cell

A\ placed end to end would stretch
more than six feet.

A|G|A|A|G
TIC|T|T|C
6. Misspellings in the Sequence

The way the genes are "spelled" makes all the
difference - one letter out of place in a gene can
cause disease. Now that we know the normal
sequence of the human genome, researchers
can compare the DNA sequence from people
who have a disease or condition to those who
don't. If there are differences in the spelling of
certain genes between the two groups, it's
possible that the condition may be caused by

or related to that misspelling in that gene.

A
T

]
c

A
T

A
T

G
(]

5. Genes: 30,000 DNA Segments

Much of the DNA in the genome is organized into units
called genes. There may be as many as 30,000 genes in the
genome; they are the instruction manual for making all the
proteins in the body. These proteins are the physical "stuff"
that makes up our hair, skin, heart, and blood, among other
things. They also control chemical reactions, regulate blood
sugar and heart rate, and control how food or medicine is
metabolized in the body.

7. Genes and Disease

Scientists have identified about 6000
diseases, such as Huntington disease
and cystic fibrosis, that are directly
caused by misspellings or physical
problems in single genes.

But the genetic contribution to many
common conditions - such as diabetes
and heart disease - is part of a larger
puzzle that could include diet, lifestyle,
environment, and even other genes.
For many of these common conditions,
genetic misspellings probably make
only a small contribution to disease
relative to other factors, or work in
concert with them to cause illness.

Produced by the Genetics & Public Policy Center at Johns Hopkins University with funding from The Pew Charitable Trusts.
llustration by: BAKEDMEDIA, INC.
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DNA Sequence Variation in a Gene Can Change
the Protein Produced by the Genetic Code

GCA AGA GAT AAT TGT,,, Protein Products

| Ala Arg - Asn [ LYS « s« ,-— Y
1 2 3 &

_l—"
d 5 e
J'

Gene A from
Person 1

Gene A from GCG AGA GAT AAT TGT. ..

Person 2

aifference i amino acd JAIA] | Arg B Asn cys s

B O e i . 3 4

Grene A from GCA AAA GAT AAT TGT. ..

Person 3

lr|r1|||rJ|J| ]
a different amimg #cid | A.I-E l'!|'5 - J:'lflrl ':.!"5 -

Ll e
£
i AvakaAuyTe TV HeTdAAa€n mou £yive oTo atopo 2 Kail oTo aTtopo 3. }
;‘»;g TToio €ivai To aroTéAeopa TnG HeTaAAagnc oTnv moAumenTIdIKA aAucida mou ?
A karaokevaleral oe kaOe mepinTwon . S
...................... T T -Fi"?.'-?.:".’l-irﬁrj*’*..::q ¥ I.h;h.—:%’%
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Kep.6 MetaAAaeic

3 e &un mmia ) il

] |
S vl sillrsn da drfpanncytoss (B] 07

T yvwpilete yia Tnv geTtaAAain wou dnpiolpynoe To Yovidio TNC dPETAVOKUTTAPIKAG
avaipgiac ;
TTou ogeiAeTal n aAAayn TNC HOPYNC Twv epUBPOKUTTAPWY O OUVONKEC EAAEIYNG
ofuyovou Kai TI tpoPpAnpara dnpioupyouy ;



EravaAnyn BioAoyia I'' KarteuBuvonc
Kep.6 MetaAAaeic

Ano mola HeTaPoAikn diatapaxn wAoXouv Ta ATopHd TNC mdpdmdvw EIKOvVAC ;
TToia aAAn petaPpoAikn diatapaxn yvwpileTe ;
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EravaAnyn BioAovia I'' KareUBuvonc
Kep.6 MetaAAaeic

EE : 555}5?5@5 >

19 20 21 22 X

TToTte pa peraAAa€n Tnv xapaktnpi(oupde XpWHOOWHIKA ;
O mapamdvw KApUuOTUTOC €ival YUGIOAOYIKOC A HN ;
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Mormal Oogenesis Oogenesis with Chromosomal
Nondisjunction
//______—_____\ - =
f ) ( )
Ikh""‘"—u_\_\_\l___'__,.-'/f k. L -/,r
! | Hondisjunction! '
o —-a-,_\ T -
Chi i
R
S L | ‘ N —
G | . o= i, o P .
& ‘ \l‘ C I | 1C | | ) € H\)
\R w / \ .
> 4 > 4 > 4 >» 4
/"f _H'\ _,- = ""\ / _"'\\ f.f" _“'*\. ;,-"_'_“‘ z"'___“"\ Y, -"'_-_h"“\ _,'-"_'_"'\\
L \.\E_ 4 ,___,/f NV o
| Colorblind X chromosome (XC) WT X chromosome (XW)

2 ¢ mwold peiwon £xel yivel To AGBoc ; Ti1 dev diaxwpioTnkav ;
Evwote yapéteg yia va mpokuyel {uywTo :
1. SuagioAoyiko
2. Me Tpiowyia
3. Me povoowyia



EmavaAngn Biokoyia ' KarevBuvong
: Kep.6 Metarrageig

Eav ouvduaoToUv o1 rapardavw yapéTec To {UywTo Tou Oa mpokUYel wooa
XpwHoowpaTa Kal wold Oa meplExel ;

O1 un @uoioAoyikoi YapéTeg He molo AdBo¢ KaTaokeudaoTnkav ;
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EravaAnyn BioAoyia I'' KarteuBuvonc
Kep.6 MetaAAaeic

Normal Abnormal Abnormal Normal
(Turner (Klinefelter
syndrome), syndrome),
sterile sterile

TToiec apiOunTikEC XpwHOOWHIKEC avwpaAiec YvwpileTe oTa QUAETIKA XpwpoowudTa ;
TTooa xpwpoowpara gixav ol YAHETEC woOU evwoOnKav yia va tpokUYouv Td mapdmrdavw
aropa ;
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Kep.6 MetaAAaeic

b
2.
- -

Cri-du-chal Chromosome 5 pair

Deleted
<= region

I EERA (N
1IN (BB

TTooa xpwpoowparta aweikovifovral OToV KAPUOTUTO TOU ATOHOU ;
TToieg civail o1 aiTie¢ yia Thv mapanavw XpWHOOWHIKA avwiaAia ;
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MapakévTnon uypoul

»
YNEPKEIPEVD
. MAakolvTac
p , ¢ Taxeia SMayvian
Apviakr) koihoTnTa < ouywoTEpIV
: KuTTapa | XPWHOCWUIKWY OVPaAIDY

Toiywpa prATpag B ProynMIKEG PEMETEG
- Bioynuikee kal
Kurrapikr kahhiépyeia - (T TN XPWHOTWHIKEG

i HEMETEC

: TToiec pe®odouc mpoyevvnTiKoU eAEyxXoU yvwpileTe;

Me noia e€€taon pmopoupe va Ppolpe cav 1o EUPpUo wACXEI amo :
1. 2Uvdpopo Down

2. p- GaAaocoaipia
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TTolo €ido¢ Kkapkivou epwavilerar oTo paTI ;
O KapkKivog ot YEVETIKO emimedo €ival AmOTEAEOHA TOIWV TAPAYOVTWY ; ?
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ErwavaAnyn BioAovia I'' KareUBuvong
Kep. 7 Apxéc BiotexvoAoyiac

" LA MDA TAAAITIOPOYD TA ZEA .

TA ZCA, TA BV TA, OTIAHNOTE -
APLEI A NEDTE! TOXPHHA,,

MA ZE Tl @A XPHIIMEVSE! ITHN ENISTHMH AN
Ol BATPAXO|I ©A NEPTIATALE ANTI NA ;

SE TINOTAL.Ol EPE#UHTﬁgb ?‘EEESA%
ELATOMNTAAEL AXPHETA

E'F?POH.EIHE:W LA NAIPLOYU
ETNIXOPHTHIEIZ!

R 1 - e A

AZTH EINAI HiA AIEMIZTAHMDLITRA
na%gﬂ VATOMMYPICL), ONOY ZYUMETEXOY L

LUPI2T MASHMATIKO! KAl BOTANOAOTO!

© IE T EINAI
H EPEYMA;
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Kep. 7 Apxég BiotexvoAoyiag

o
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TTolol eival o1 mapayovreg mou emnpedalouv 1o Xpovo dimAaciaopol Kdi KATd OUvEmEld
To pUBHO avanTuEnc TWV HIKPOOPYAVICHWY ;

EKToC ano TIC TEXVIKEC KAAAIEpYEIAC Kal avanTuéng HIKPOOPYAVIOHWY O TOoIEC AAAEC
TeEXVIKEC oTnpileTal n BiotexvoAoyia

.
4
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Ti kKavoupe yia TNV amoWuyn avanTuénc aAAwV HIKPOOPYAVIOHWY EKTOC EKEIVWV TToU

ErwavaAnyn BioAoyia I KaraOOuv&hg —

Kep. 7 Apxéc BiotexvoAoyiac

Mold spores r Yellow Bacteria
fuzzy gruvqhs ! , colonies

"
b
b
1
\

Yeast growths =~
are more solid

HeathProO2 pectin culture growth after 60 hrs.

TPOKEITE va KaAAiepynOouv ;
‘Hrav emituxnc otnv mapawavw kKaAAiépyeia ;
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ErwavaAnyn BioAovia I'' KareUBuvong

Kep. 6 MetaAAa€eic
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2 € TI QYUOIKA Kartaoraon civail Ta BpenTIiKA VAIKA ToU XpnoIHOTOIoUHE Yid ThV
avantuén TWv HIKPOOPYAVIOHWY OTO £PYACTNPIO Kal Ot TI oTn Ploynxavia ;
TTwc ovopaloupe TIC OUOKEVEC OV XpnoipomoloUHe o KAOe mepinTwon | |
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apBuds wuttdpay

TToiec paoeic avanTunc umdpxouv oc Hia KAEIOTR KaAAiépyela ;
AvakaAUyTe Tnv Ka@Be paon oTnv mapamdavw KapmUAn avantuéng
Ti1 aMa€e oTIc oUVONRKEC TNC KaAAIEPYEIAC KATA To XPoVIKO didoTnpa t3-14 ;



Kep. 7 ApXég BIOTCXVOAOYiac

3 kaBapiopoU. -. 5
HS TToiec peO6d0uc diaxwplopol TWY UYpWV amd Ta OTEPEA YVWPILETE ; %
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Kep. 8 Epappoyéc BioTexvoAoyiac ornv Iatpikn
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Kep. 8 Epappoyéc BiotexvoAoyiac otnv I

% A0 TI opyaviopouc €xel amopovwOei n IvoouAivn otnh mpwTn €ikova ; (TTahia )
- Ao TI opyaviopoUC €xel amopovwOei n IvoouAivn oTn deUTtepn eikova ; ( Znpepa )
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l 'j!'ll:.'-T‘::..'l.ll idemas Er;‘lf_el.lte in selective growth medium
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[ Screening and claning of antigen-reactive hybridomas ]

le] lofe| lelofe] le]ele]
l

Bulk culture of antigen-reactive
menoclonal hybridomas

TToia eivali Ta pApara yia Tnv tadpaywyn HOVOKAWVIKWY AVTICWHATWY ;
Ta povokAwvika avriowpard £Xouv moAUdpIOHEC €papHOYEC Kal AEITOUPYOUV WG. ..
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STEP | STEP 11 STEP III STEP IN STEP \

The right gene is Right A&V vector is Manly copies of the Vector ensures Cell praduces

selected salected, and gene genelvector gene delivery into specific proteins
is included in this combination are cell and into their encoded by the
carrier injected into patient nuclei introduced gene
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TToia civai n diapopa ex vivo - in vivo yovidiakng Oepaneiag ;
TTwg xpnoipgomoioUpe TRV TEXVOoAoyia Tou avaocuvduaopévou DNA ;
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I Kep. 8 Epappoyéc BioTexvohloyiac otnv Iatpiki
i’b‘.;-.: CHARTING THE HUMAN GENOME MAP

it}.lr- ALl Fimans share

e 99.8% -

il o et VA &, gt

\ 98%

i of human chramascenes are
A “junk DNA" betwean genes. Large sections
i e remnants of virsl and bacterial infections

II HQL

araund 3000 bp long but the longest is 2.4m bp

I'dr The two DA strands that make make up the
[ double helix are joined by bonds between each of
N the bases. These complementary with & always
| binding with Tand © always binding with &
! ‘When joired together each of these is referred 1o s.-.;q-v:c.rm
_' i a5 a hase pair (bpl. Human genas are on 2verage puirs with bose

| Different species vary greatly in the size of their genomes and the rumber of
[l Eo:l they have. There is a trend far increasing gens number with increasing

| y com phaxity, but there are numeraus exceptions, Some species such s the
[ & rsUntain qms&hm.‘-per with 16.5 b base pairs, have misch L'!l}él genomes

I than us.

Humam Thale créss

Base pairs c.3 billian 117m
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) IYMHEL3 ETKEPAAIKES AIMOPPArIER,
OPILTE, AYTOL EXEI TAGEI HUIMAHTIA!.. &5
/f W

B EAC EiIUAI TO NEYPOAOTIKO TMHMAL
[ AHMIoYPIOYN ALAPOPEL NAGHIEIZ
A TTOV3 ETKESAMOUS ToM NONTIKIZN.
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Bt gene is
transferred from
the Bacillus into
corn

TToia PakTApia xXpelaoTnkav yia va Kataockeudooupe diayovidiaka @uta moikiAiac Bt ;

European corn borer
feeds on the corn
plant and ingests the
protein encoded by
the Bt gene

The Bt protein
penetrates and
collapses the
cells lining the
gut and the
insect dies

“h

)

TTepiypayre Ta pnpara
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Making a transgenic animal

WAV

human gene "-]., ng -Elgg donor
“h"..i-.— e

milcralnjection of human Qene

j

development ﬁl!llhln a host goat

s 'hltrms.genll:: goat
R —— | '

milk from transgenic goat |
b. Making a transgenic animal 4

TToia eivai Ta PpRpara yia Tnv mapaywyn avlpwmwivng YapHAKEUTIKAC Ao
diayovidiako (wo ;
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TTooa npopara xpeiaornkav yia va yevvnOei n Dolly ;
T npooypepe 1o KAO' éva ;
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fic o 2000 rw éﬂhlﬂ Enpspa

] | EiyavanoxwbikonoinBei .
| [l Ta yowibiwpara nou apopodoav: DHR ﬁgﬁﬁ‘;ﬁ“mmm Ta yoviSiopara e
1 38 faxrripia, o H NPOOADE 4.000 Paxmipia kot 1odc, *'“i:

A\ 1 pu.c-r]'ru (Saccharomyces Eerewslaﬂ_ . ME APIBMOYE nirjBog onovbuhdlwa, tnwe o dvBpwnog, o Th

2 aondviuloug opyaviopous (Tou oxoulnkiol 3 ; novTiKSE, o axukoc, o yipnatine, nayelaba,

Caenarhabditis elagans kai g plyac rou Hifiod papmnogépa Brikaomikd, noulid, efaaviopéva

DI"I:I!'!.'.'FIhrH TI'IEIEI'H:Ig-iEtEr ¥ Il.iﬂ {ﬁﬂﬂt 10 T-P":I:Wﬁ L-hﬂliﬂl:lﬂ}. T Mm Tou

1 gumd (Arabidopsis thaliana). i Nedvreprah, owoouaTipara (and Geiypara

H Teyvohayia firav apy; ' SENAOMNON PURGY 1} STEMOIS (apionc). \
5 exar. faoe (vypdpjearas Tou DNA) b H rexvodoyia enmayivenke aApaTwdoc: N1 'i

1) Giapalovrav ava efibopdda. 250 Bia. Pdonc SaPalovral avd efSopdsa. I

1 . . T et | 'I
it :::.T::l :;ww TOU yowiSiwparog ' 1] H rehixn éxGoan Tou yowiBibparog (ro 2004) ]

o . rfrav oague Beirn i
[ 90% Tou yowiBioparTod eiye Bafaore, 99.7% Tou mlglumu;'“:l{ﬂz Siapaore, [ |

I.' I 250.000 frav Ta KEWA NOU NEMEIYE, 300 fiTav Ta KEVA MOV NEMEILE i
(1 oo EVUNDADVIOTOR TITOV O QpBRo Tev Ao, o 1 péva AdBoc yia kabe 1m.um'1 paoer. ([

1, AgBEveieg: o apiBpog TV YVWOTWY ' (f
|| yovibicw %Tﬂﬂitl};ﬁg. l'mﬁ{nm: 3 [\ ©apBpog rwv ywaatwy yovibiuv acBeveinv (]
[ i ; gidornke. MNvispiloupe: I

1] 100 yowibio yeo povoyovibiaris & :I..:Hll i Pl g f
I kAnpovoiKec aoBEVEIES, m 0 yia povoyownBiares kAnpovopkéq I

] 12 yeEvETIKEC BEOEIC mOw OYETIloVTaY JE o : X (1]
(i noAunapayovTixéc aoBEveres, ] .- .. l;éq Hé{n:ﬂ u'::é.lvﬁéﬂw:il pE165 =<1

F I : ; : 5 i : "'I_.r_. o
+__ ﬂgﬁ?m o OYETILOVTAY JE OURNaYEIC 2 * i ?:,u ayeTilovral pe oupnayeic Eé
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" Am0 TOUC HOVOKUTTAPOUC OTOUC TOAUKUTTAPOUC opyaviopoUg

epoch - EP' OCH dated on Earth

epoch !A,dapled from Press & Siever, 2000, Understanding Earth
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