Teixn
Xwpig TePICKEWPIV, XWPIG AUTTNV, XWPIS aidw
MEYAAQ K' UPNAAQ TPIYUPW MOV EKTICAV TEIXN.
Kal kad@opai kal atreATTiopal Twpa 0W.
AAAO OeV OKETTTOMAL:
TOV VOUV HOU TPWYEI AUTA N TUXN"
OI0TI TTPAYMATA TTOAAG £EW VA KANW EiXOV.
A otav £KTICAV TA TEIXN TTWS VA MNV TTPOCESW.
AAAG Oev AKOUCO TTOTE KPOTOV KTICTWYV I AXOV.
AveTraioOnNTWG ' €KAglocav ATTO TOV KOOMOV
ECW.

KwvoTtavTivog IN. KaBagpng (1897)
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O Zoundog yeveTioTAG ZRavTe MNaautro
eMKEPAANC Tou IvoTiTouTo Mag MNMAavk yia Tnv ECeEAKTIK) AvBpwTToAoyia.
To BpaBeio 6GONKe «yIa TIC AVAKAAUWEIC TOU OXETIKA ME TO YOVIQIWMNA TWV
£CAPAVIOUEVWV AVBPWTTIVWYV EIDWV KAl TNV avBpwTTIvn £CEAICN».

The Nobel Prize in Physiology or Medicine 2022

Ancient DNA h

Chemical modifications
Fragmentation

Contamination

Nuclear DNA — Mitochondrial DNA
3,000,000,000 base pairs 16,500 base pairs

M



H Xnuegia Tng dwng

»BacifeTal 0TN XNMEIA TWV EVWOEWV TOU avBpaka

»>Eival n XnUEia Twv eAa@poTEpWYV XNMUIKWY CTOIXEIWYV
(C,N,O,H)

»E&apTaral amrd XnNMIKEG avTIOPACEIS o€ UdATIKA SIOAUMATA
KOl NTTIEC BEPUOKPATIES

»>Eival e§aIpeTIKA TTEPITTAOKN OTNV OPYAVWON TOU KUTTAPOU

»ZUVTOVIZeTAI OTTO TEPAOTIA TTOAUNEPH NOPIO-HAKPOMOPIA HE
MOVAOIKEG I01IOTNTEG

»PuluieTal auotnpd woTe va d100@AAIOTEI OTI OAEG Ol
XNHIKES avTIOpAoelig cuufaivouv oTov KATAAANAO TOTTO KAl
Xpovo



XnUIKA oTolXEia-AToua

Atoms and Molecules

Region occupied by
electrons (negativel
- Subatomic Particles Elertvufsﬁﬁmchm) Chaigeg) 3
_Neutrons eruundthe nucleus

E
— Protons g

— Electrons /
- Atomic Number Nucleus: H

Protons {positive charge)
—the number of pro’tons Neutrons (neutral charge)

« Atomic Mass (IVMlass number) Nucleus OccuPl.edlby
— Neutrons plus Protons: protons (positively
charged) and neutrons

EEnchantedL

T

Atomic Structure Structure of Helium

« Energy levels and electrons
- Electron configuration and chemical
properties

* Nucleus
— Red - Protons, positive charge
— Black - Neutrons, no charge
« Qutside of Nucleus
— Blue - Electrons, Negative charge

- -
. S
- -
o -
- -
- =
- -
e e
- -
 — ]
e -
= R
- -
o - -
£ -
g -
- = -
S - e
= - -
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Excitation can move valence
electron into higher shell

Empty shells

2T0IBAOEC NAEKTPOVIWV

L
e ‘.'?__\_“ (valence shell)

_Partially filled outer shell

T T~~. _ Electrons
"y
. \\;- Filled shells

j‘ 1 KShell (max 2 electrons)
3.3 L Shell (max & electrons)
[t ] MShel (max18 electrons)

1 NShell
! {0 Shel

‘ neltron
s nucleus

== o weEe Academy Artworks
;:2 2p7
SIMPLIFIED ORBITAL MODEL OF A
MANY-ELECTRON ATOM ]
F 4 1\ f !
E
Ci

*Moia givar n Baon ™n¢
KAaravoung Twv NAEKTpPoviwy;
*Moia givar n Baon ™n¢
onuIoupyiac OECUWV;

*Iari o H20 givar uypo Kai
10 H2S civail aépio;
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Isotopes

isotopes

+ Some atoms of a given element have
more neutrons than others

- eg. 1?2C is the most common form of
carbon

« M1C is an unstable “radioactive
isotope” of carbon
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Hydrogen Tritium
Stable Hadioactive

& 60 0 G oG &L C <G
9

1 neutron » 2 neutrons
=== 1 proton =1 proton va—=1 proton

o

HYDROGEN DEUTERIUM TITRIUM

12 14
| @=res Cs

* - - Mass Number = A
lMoia n xpron Twv ICOTOTTWV; C!? -
*2¢& mroia 1010TNTA ToUC oTnpiIfsTal; G~ Atomic Number = Z




XHMIKOI AE2MOI

* OpoloTtToAIKoi oo (IoXUpPOI)
Mn tToAIKoi-IToAIKoI-lovTIKOI

* Mn opolotroAikoi deopoi (aoOeveig)

Ydpoyovou-van der Walls-
Yopopihoi+Ydpopofol
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 Covalent Bonds
~Nonpolar and Polar Covalent Bonds

~“Hydrogen Bonds

The more “Electronegative” nucleus

—Therefore that end of the bond becomes
slightly negative

Xnuikoi dsocuoi

avTOAAQYR NAEKTPOVIWYV: HETAPOPA | KOIVI] OUVEIC@OPA

Chemical Bonds

lonic Bonds

|\'|\I_|||\

HLO

attracts the electron pair.

TS L U LR i s

DOOOOININONNINNININNININN

-
-
-
-
-
-
=
-
=
- ol
-
-
-
-
-
| -
=
-
_—
=
B
=
=
E
-

YopopoBa uopia: udbpoyovavlpakeg, usUPBpaAves

B Covale_nt___B nds

Sodium atom Chiorine atom Sodium ion

(A cabon)

Chlorde ion
lan anion)

-

Socium chloride (NaCl)

One atom “takes” the electron to complete
its outermost electron shell - becomes a
positive ion
~ The other atom “gives up” the electron
and becomes a negative ion
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Eikdva 2-14. ‘Evag dcopoq udpoydvou
oxnuarierar peratu 8o popiwv vepou.
Autol ot deatiol eubUvovrat g peyako fad-
10 Yiat TIC (Biomreg miou diampody m {un
(oupnephappavopvne T IkavoTnTag
(nap&nc Tou og LypY Hopan otiq Beppio-
kpaoleq mou emkpatolv {Eoa 0To OwLa
evoC ouvnBioligvou Brhaotikod).



Agopoi: udbpoyovou-udpo@ofol-udpo@iAoi-van der Waals

Hydrogen Bonds

N -—Th&s—l-ig-ht—ly---pasit-i-ve-end-ﬂf-on-Iaf-
—molecule (usually H), attracts the negative
—end of another polar molecule.




MnRKog Kal 1I0XUG OEOOU

Average Bond Lengths for Some Single, Double,
and Triple Bonds

Bond Bond Length {(A) Bond Bond Length {(A)
CcC—C 1.54 MN—IMN 1.47
C=C 1.34 MN=I 1.24
C=C 1.20 N=N 1.10
C—M 1.43 MN— 1.36
C=1MNM 1.38 MN=0 1.22
sl 88 O—oO 1.48
C—0O 1.43 Q=0 1.21
C=O 1.23
C=O 1.13
Agouoc unkoc (nm) 1ioxuc(kcal/mol)
Ouoi1omroAiko¢ 0.15 90
lovrikO6¢ 0.25 80 (-H20)
Yépoyovou 0.30 4
Van der Waals 0.35 0.1
Ospuikn ouykpouon 1

*T1 onuaivel kair Tou oQeEiAsTal n O1APOPETIKN) ICXUC OEOUWV;
*O1 BspIKEC OUYKpOUOEISC OnMIoUpyouv/Karapyouv OE0UOUG;



TABLE

Functional
(= g=101]a]
Aamiirc

Carboryl

Carbosoy

Hydroxyl

Phosphate

Sulfhydryl

XnUIKEGC ouadEG avOpaKa

FUNCTIONAL GROUPS ATTACHED TO CARBON ATOMS

Glycine (an amino acid)

*Formula Family of
molecules
1 Ammines
-
— ™
&
Aldehydes
2
AT
i
Katoneas

Carboxylic acids

3
Adcohols
R — OH

Organic

O phosphates

il

R— i — il?—ﬁ‘

Ly

Thiols

Example Properties of

functional group

Acts as a base—tends o
attract a proton ta]flam'l

i3 |
(]"':'q.""- ] o
| Gty Sl o
HO ™ I
i

H

ey
I..l : _—-l'
B— " ‘H._H

H

H > Aldehydes, especially.
R react with compounds
i . of formm HY to produce
H H larger molecules witih formm
Acetaldehyde:
O
2o o t
H—C—C ¢ —H Rt B
H H L8
Acetone
H = Acts as an acid—tends
H_(ii_{#:'-' to lose a proton to form
[ OM =2
5 | R—C
Acetic acid e

5 | (5|
I 1
H—c—(l' — CDH
i

Highly polar, so makes
compounds mMmore
soluble through

hydrogen-bomnding

L Y with water
Ethancl
HO __:_,l:h Wihen several phosphate

i
I-E—{" — CxH
H— — 5 — P —aD)

] |

H ‘n

I—Phosphoglyceric acid

L8] EN Vi'hen present in proteins,
"_'L!__é_;__‘_“ can form disulfide (S—S)
1 i . bonds that contribute to
H H protein structure
Mercaptoethanol

groups are linked together,
breaking O—PF bonds

b between them releases
large amounts of enasrgy

*In these structural formulas, “R" stands for the rest of the molecule.



<=1 Housahold bleach
G FS < Household ammonia

== Milk of magnesia

S = Tomatoes

< Wine
B Vinegar, soft cinks, beer

Increasing concentration of H ions

Hydrogen bonding
between water molecules

«

’

1-molar
hydrochloric
acid

= Lomon jics
== Stomach acld

Stomach
hydrochloric
acid

Extremely

acidic

* XNUIKES avTIOpAOEIC O UOATIKO
S1dAupua kai o€ NTTIEC OEPUOKPATIES
*1 H* per 555 million waters =1 x 107
*pH= 1, oia n avaAoyia H kar H20; Growth of

acidophilic
bacteria

e

Beer,
vinegar,

“."’i“ei Tomatoes,
plckies grapes

Increasing concentration of OH " ions »‘
{-molar
sodium
hydroxide
Urine
Blood Ocean Oven
Saliva,_ Pure | water Household  Household cleaner

milk W water E?gs

bleach

ammonia

Neutral

Extremely
basic

|
6 7

Growth of fungi

14

—_— O —

|
| Growth of most bacteria




Aouikoi AiBol-pakpouopia
2UUTTUKVWON-YOpOAuon

YOépoOAuon

2 UUTTUKVWON

OH H OH

OH

Movooak)opiTeS NMoAucakxapitTeg
Aitrapd ogEa/oTEpOEION-YAUKEPOAN AiTidia
Apivoééa MpwrTeiveg
NoukAgoTidia NouUKAgIKA o&Ea

*Koiva xapakrnpioTika dnuioupyiag ueyaAouopiwyv (CUUNTTUKVWOT))
*Koiva yapakrnpiotika diaocmaong peyalouopiwv (UdpoAuon)



0 0
.|.
OH HO
| | || |

A
Movooakxapitg Movooakxapimg
ZYMMYKNQZH YAPOAYZH
HQO ﬂ—j k‘— H20
AroBoAr] vepou Karavahwan vepol
y
0 0

Eikdva 2-18. H avridpaon 800 povooakyapiTwy pEow evog yAuKoo-
d1koU deapoU yia To oXnHaTIopo gvag dioakyapitn. Auti n avtidpa- 0

oM QviKel oTn Yeviki katnyopla twv avidpaoewy oudnikvwaong, katd ST
TI¢ orolee 300 pdpla ouvdEovtal PeTall Toug pie anmhela evog po- D“ézgﬁgzoq

piou vepou. H avtiotpogn avtidpaon (o omoia mpoatibetal éva uo-
pLo vepo) kaeital udpoluan. Aioakyapimg




Eikova 2-27. Ta pakpopopia agfo-

BaKTpIoKS - ldvra, ulEpd VoUV 0T KUTTaPA. TNV SKOVA QUTY
KUTTapO Hopia (4 A’)’ napouotazeTal (Katd mpoagyyion) 1
gﬁz“’;’z““@‘“ @%) _ aloTaon evde Bakmpiakod KuTTGpou
30% (%) (av@hoya pe ™ udla). Avahoyn elval
YNHIKEQ OUOleq ANA (6% N oUoTaom evog {wikou KUTTApOU.
MAKPOMOPIA
:I?é Mpwrelveq (15%)

MoAuoakyapites (2%)



H—C=0
H —f.|".-—DH
HO—G—H
H—é—DH
H —-{IJ—DH
H —{|3—C:-H
’
Glucose
(CeH1206)

H OH

o CONFIGURATION

H 0
\/
C/

|
H—(T‘— OH

» HO-C-H

oo

H—('|J—DH

H é OH
!

(a) o and B glucose ring structures

2 AKXOPO-TTOAUCOKXOPITES

H
Hwé:—OH
¢=o
HO ~—~!‘.[3—H
H—é—DH
H——-(lJ—DH
H —([3—GH
!
Fructose
(CgH1206)

H OH

b CONFIGURATION

SCHzOH
H > o
H
4 OoH H
OH T 5
H OH
CHpOH SCH0H CH50H CH,0H CHgOH
B O H H 2 O _H H O_H H O_H H O H
H H H H H
OH H $04 H L OH H OH H OH H
OH 0 0 0 0 OH
3
- OH H OH H OH - OH H OH
amylose
CHOH CHOH )
H O_ H H 0. H amyl opectin
H H
OH OH H 1
0
OH 0
OH H OH
CHO Hx GéHz CHOH C H
0 0 n] 0
H A H H & H o H 3t HoH A HoH A& H
OH H OH H OH H OH H OH H
OH 0 o OH
3 2
CHz0H SCH,0H CH0H CH;0H CH0H
H 0 H 2 0 H 0 H H oA 0_ OH
H H
OH H $0H H Ao OH H O OH H OH H
H OH H OH H OH H OH H OH
cellulose



[ToAucaKXOapiTEC douN Kal AEITOUpyia

Chioroplast  Starch

(b) Starch: 1-4 linkage of « glucose

H OH

CH20 CHz20H

HO' \

OH  CH0H OH  CH0H

(c) Cellulose: 1-4 linkage of B glucose

1599 Addison Wasley Langman, bne.

Atrolnkeuon evépyeiag

2ToIXEia UEUPBPAVNC-KUTTAPIKOU OKEAETOU

Ouadec aiparoc

Kurrapikn smikoivwvia

Kurrapikn avayvwpion

2nuara evePyoTroinonS avoooTTroInNTIKOU CUCTNHATOC



i i
R—C—Ofi  HO—G—H
i
R—Cc—oH HO—G—H
i
R—C—OH H{]j,—([)—H
H
Three fatt
aaids Y o+ Gilycerol

(a)

Aopun Aimidiwyv

R—

!

Ester bond

Double bond

(e)
I

e —
o
I

—C—
e}
Il

0

H

Gy =— H

—O— H

Triacylglycerol

T

oO— T"_'_H +\3H20 ,f
o —
!

Carbon (C)



Aol Pwo@oAITTIdiwY

Phosphate

— |

Polar Glycerol Fatty
head group  backbone acid chaing Hydrophobic taifs interact with esch other
XapakrnpioTika doung
QWOoPOAITISiwWY O&
oxéon UE TIC udPOoYoRes

Kal USPOYIAES 1I810TNTEC
TOUC




AUIvoEa-NeTTTIOIKOG OETUOG

//o Acid

C—OH R group

Ny i :

> .

E% Ct-l Amino | ,;:?’” Carboxy
Variable /| gruup EI“JUIJI
Yol NH /H

H Base o carbon
A theoretical amino acid
+
B
? i
S
[ 1
H CHa CHz CHz
m | ;jfl:l m ,-j-’l:l m ;f-’l:l B ;;:{l:l
HaN—C—C HgH—C—C HaN—C— HaH—C—C
] \EI' | HEI' | \EI' | HEI'
H H H H
Glycine Methionine Lysine Phenylalanine
{Gly) {Met) {Lys) {Phe)

Ry H
+ | ,a;ff’D -+ 5 | ,.;ff'D
HeN——LC N—C—L
| bl
H : H Rz

Aminog acid 1 N.ﬁ.minn acid 2
a

| e

7 WO
R1 0 H a
+« 1 |
FEbl g —C—N——C
| | L Gk
H H Rz
Feptide bond
Second base |
| c | & | & |
LU LCUT LU uGU u
uun]’P'“’ e e um:]'T“r UGE}E“’ C
= LILm}LE“ UCA U4é Stop|UGH Stop A
UG UG U4E Stop|UcG Trp| G
CUUT CCUT CAUT gy | CGU u
BIE [ | GEG b o cac]‘"'“ GECHINEH C
o Cloug CCA Erzm]_mn cea [79| & B
2 |cusd LG LA GG c| B
S =
B |auo ACUT ﬁﬁU}Mn ﬁGLI}Ser u|=
| | euc [Ite ace | o faac AGC c|iE
Al ACA mlm}L 2 Aﬁﬁ}ﬁr A
auGMet | ac Eyed Bl AR e
GUUT GCUT Gél GGU u
o |GIEEE S BEe | o Grlu:]"“" GGC | equ| €
Gia B s R Gﬁﬁ}m“ Gea [ o 0| &
GUG GG GAG GGG G




AuIVo&Ea: TTOAIKA, un —1TOAIKA, QOPTICUEVA

H H

o o
o P
HaN*— C—C~ HsN*— C—C_
- o Py

Araminge (Ala)

| 22 B
HsN*—C—C’ HzN*—C—C_
i 'I:Q o CHy O
CHx CHs = CH
CHz xl:: Hs

VaLine (WVal)

(= =3
= " M
= L | Y
2 HeNt coC HaN* t'I: c
CHs 9 CH2 o
CHz f_—;-"mlx
S -::“t:,_f”
CH=2

PHENYLALANINE (Phe)

i
e
HaN*—C—C

rd
.

J“n #

o,

.

%
£

o

LeucingeE (Leuw)

TRYPTOPHAN (Trp)

H

H;,M*—r.!:—cfg
HsC  CH (=
CHz
CHs

IsoLeucineE (lle)

| L& ]
e
O
Hz'cxx /CHZ
CHxz

ProLINE (Pro)

H H H H + L
o = o o
= = | o e | = 1 == | e
HgM*—— tlz —e HgM*— -:'I:— L= 5 HaM*—— -!I.:—c HaMN>— C-—c HaM* - HaM*— nl: — T
e~ l.‘T:Hz s =H = =Hn L2 CHz e CHz L= TH2 =3
= oM oH CHia sSH e N - e CHz
O e - rMHo o .;-_':
e
o H MNHo =]
ERIMNE HREOMIMNE VSTEINE W ROSIMNE SPARAGIME LUTAMIMNE
s L c T F-% L
({Ser) (Thr) (Cwvs) (Twyr) {(Asn) (GEm)
AciDnc Basic
H H H H +
| o | fei= | P I o | -
= HagMN™ 1T': L= HagM™- -rl.': = Hah* l:I: = HagM* l:I: — e Ha M l:I: —a=
F ) - = - =2
= CHo Lo CHo o CHo o CHo o CHz =
= ] I ] I P
= [ CHo CHz= CHz -
= s | | | | P
3 L= ] (=] /c% tI:Hz (I:Hz — MH*
E =l (& ] (I3H2 ri'.H
Frry MHg" -l:l: — MNHo™"
p—)
Lo MNHS

GLUTAMIC ACID
({Gilw)

ASPARTIC ACID
(AsP)

o0 Addison Weskey Lomgenan, e,

Apsmravokurrapikn avaiuia:

aigoo@aipivn Aryorepo diaAurtn-

LysiNnE
(Lys)

AARGININE

(Arg)

karaorpoen spubpokurrapwv (Glu---------Val)

HisTioDannE
(His)



MoAutretrTidla

H H o H R @E H o H. R  OH
~ | -~ Il = ~ | -

N A T he AT AT
H R e H o Yo H R OEmE H o
H I o) R H L o R
) | = [ ™ | =~ |
N—_—(——/)— - N"—(—(—MN—(—( —m8N—C — -+ 3H20

| A R | P RN
= H H O = H H L)

Folypeptide 12 a polymer with the amine acids as monomeric units. Tnlike protein sith
its sequence of armine acids speciied by the gene and performing an usefial finction for
the organism, the sequence of armine acids in polypeptide 18 synthesized at random.

OH
© s
QH e SH f'l'l [
S S | NH, @ oC
Side chains CHz CH CH: CH: 2 [ i
- "i-" -] )
H H H 5 () 8,0
- ! ‘ | ‘ | | ‘ L 5 O ' -
P oackbone H—N-C-C-N-C € N-C G N C C OH ® B0 o g ©
5 = = I () \ ]
H H O H O \ H T F ) (=] r o - () e
Amino end Peptide Carboxyl end ok % ) ) Yy G oI ® [
: 5 c - "
{N-terminus) band {C-terminus) " » O o —~ o ® ™ Y . )
NC ¢ © -
BMonomers are small molecules, mostly organic, that can join with other Iy A o [+ o) © ° L) CDDH
sirmlar malecules to form wery large molecules, or polymers. Al monemers () [ ] S () ™
hawve the capacity to form chemical bonds to at least two other monomer molecules. ar & ' L) ~ &
Polymers are a class of synthetic substances composed of multiples of simpler units .



MpwTeivikn doun

(b) Secondary structure (c) Tertiary structure



XNUIKEGC ONAOEC VOUKAEOTIOIWY

Phosphate group



AoUIKA OTOIXEIO VOUKAEOTIOIKNG EAIKOG




PwoPodIECTEPIKOG DETUOC

Formation of phosphadiaster bond
0 0
"0—|L=0 ‘D—|=0
0 0
] L
Ay [/
'] i .
\s_t/ \i’- /
|
( éH f e G0 JJH
Phosphociestr
another =0 bond ¥ I
"ZH chemical 0
Lt e hand |
0= ECHE i
0 ‘ |
§
™ o @ \I"'I/
4 ‘ OH OH

Nucleotide
0 .
I
0=P-0—f g N" Nitrogenous
Y
Phosphate |
oup
S-carbon
sy
Ribose Deoxyribose
H[]E|Hi Qi HC;(|3H2 g
THHET CHHE
| | | |
T A
OH Ol 04 1

Pyrimidines
i, 0 0
e
. N E\H
: NVLO ' N/LU 'N/LD
1'1 i i
Cytosine Uracil Thymine
0 v U




NoUKA€IKA o&Ea

5
Carntoon of
double helix

5 3
Space-filling model of
double helix



XNUIKOi OECUOI-OIaUOPPWON TTPWTEIVWV

- Hydrophobic and
el wan der Waals

. B interactions
g
Sl Ha Tida t Polypeptide
O HaC CiHs backborne
e
Hydrogen = CH
B =
=
C—0OH CHz S S  CHa
CH2 Disulfide bBridge

CH CHo CHz CHz Mz o — CHe
o mic Borsdd

O - ST ety T aley ST, e

*ari xpnon un opoiotroAiIkwv dsouwv; loio¢ 0 pOAOG TOUG;



AAANAETTIOPACEIC MOAKPOUOPIWYV

e
)
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To poépio A )
ouvavtd tuxaia _
aMa
Hakpoudpla ]
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Eikdva 2-33. Mn opoiomoAikoi deopoi ouppeTéXouv oTiq ahnAemdpaoeiq HETAEU HAKPOHOPIWY.
dpacelg HeTaEU evog popiou Kat ikpwv poplwv (dev anelkoviZetar).

O1 empadveleg Twv Hopiwv
A kal B kat A kau I dev
Tapldfouv MoAU kat
oxnuartifouv povo Ayoug
aoBeveig deopoug, Tou
dlagmwvtal ypriyopa ano
TN BepuIKr) Kivnon

O1 ermupdveleg Twv Hopiwv

A kat A taipiaZouv kKaAd

Kat dpa pnopel va oynuaticouv
apkeTolg aoBeveig deapoulg,
€TOL WOTE va pnv ennpealovral
and t Beppukn kivnom'
EMOUEVWG, TTAPUUEVOUV
OuVvOEDEUEVES N LI e TNV AAAN

Erniong ouppetéyouv oe aMAnAer-



Agopoi oTOoV OXNUATIONO HOKPOUOPIAKWY CUUTTAOKWYV

YITOMONAAEZ > MAKPOMOPIA & MAKPOMOPIAKA
Opotomohkol M opotonoAkol 2YMMNAETMATA
deaplol deaplol
Auvogéa \ )% s
. ﬂ ’ | s— Mdpia RNA ,_,, /i
b Noukheotdia 8 S nea e
) )y o B

) ot

¢ ) _ ZOQIPIKT] ;
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Eikdva 2-34. O1 opoiomoAikoi kai o1 pn opoiomoAiKoi Seapoi eival avaykaiol yia TO GYNHATIONO EVOQ HOKPOUOPIAKOU GUHTAGKOU.
Ot oplotortohikol deapol emTpemouv T oUVEDN LIKPWY OPYAVIKWY HOPIWY YO TO OXNMATIONO Hakpouopiny, mou auvappoloyolval
o€ |eyaha pakpopopiakd oUpmoKa PEaw L opotomoAikwy deapiwv. Ta pIRocwHATIA elval LeYOAES MAKOOLOPIAKES UNYQVES MOU OUV-
BéTouv mpwrelvee evroe Twv Kuttapwv. Kabe piBoowudrio anoteheitat and mepimou 90 Lakpoudpia (mpwtelveg kat Lopia RNA), kal
uropel va napatmenBel ato nAektpoviké pikpookomo (BA. Ekova 7-31). Ot uropovaded, Ta LakpopdeLa Kat 1o PIBOCWUATIO amekov(-
(ovtat oe KA{LaKka,
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Secondary structure

SEUTEPOTAYAG TPITOTAYNG

Quaternary structure
TETOPTOTOYAS



MakpouopIia OTO KUTTAPO (CUNTTUKVWON-UdpOAuaoh)

EIOLOGICAL {(IMIACROEMMOLECULES
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Makpopudpia-AciToupyieg
ORGANIC Molecules... molecules composed of C and H

QOuadec BioAoyikoc poAoC

carbohydrate (CH,0) structure & energy molecules
fats (lipids) (CHO) structure & energy molecules

phospholipids (CHO-P) membrane structure

steriods/sterols membrane structure - hormones
proteins structural, enzymatic (catalytic)
&% nucleic acids informational, genetic role

O1 onUAVTIKOTEPES AVTIOPAOEIG OTO KUTTAPO
*A1TTOO0UNON TWV TPOPWYV OE OOUIKA LUOpIa
*Merarporrn Twv TPOPWV OE EVEPYEIAKA XNMIKA LHOpIA
*20v0Beon Twv OSoUIKWY uovadwyv

*2Uv0Beon TwWV NAKPOOPIWV



