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2TOY0I Tou MaBnuarog

H e€oikeiwan Twv QoITNTWV PE TOV JOPIOKO oXeDIAOUO TNG {wn¢ Kal
N ENTTEOWON YVWOEWV YIa TN OOUN KAl AEIToupyia Twv BepeAIwdwv
MOAKPOMOPIiWV, TTOU XPNOIMOTIOIOUVTAl OTAV pUON (VOUKAEIVIKA 0¢Eq,
TTPWTEIVEC, UdATAVOPAKECS, AITTIOIO).

H Katavonon Twv BaciKwy JETABOAIKWY AEITOUPYIWY HECTW TNG
MEAETNC TWV TPOTTWYV TTAPAYWYNG, KATAVAAWONG Kal aTTofnKeuong
EVEPYEIAG, KOBWCG Kal TOU EVOIAUETOU METARBOAICHOU TWV KUPiWV
Bloyopiwy Kal TwV uNXaviopwy pUBUIcHS TOUC.

H katavonon Twyv Baoikwy punxaviopdwy JeTaBifaonc Kal
EKPPAONG TNG YEVETIKAGC TTANPOPOPIac.

H e€oikeiwan Twv @oITNTWV UE TIC BIOXNMIKES HEBODOAOYIEC TTOU

XPNOIYOTTOIOUVTAl CAMEPA YIA TNV ATTOMOVWAON, TAUTOTTOINON KAl
MEAETN TWV IOIOTATWYV TWV BACIKWY BIOHOPIWV.
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(B "Evapin epyaornpiwv Bloxnueia:

TPITH 26/03/2024

akadnudikou £Toug 2023-24

Xpovodiaypappa gpyactnpiakwy acknoswv BIOXHMEIAXZ

Tunuoto TMHMA 1 TMHMA 2 TMHMA 3 TMHMA 4 TMHMA S
Aoknon 1-4 p. -4 .M. 1-4 pp. 1-4 .. 1-4 pp.

st | | @) | | s |
Auwotéa 8/4 2/4 3/4 a/4 5/4
Npwrteiveg 9/4 (4-Tup) 9/4 10/4 11/4 12/4
Quwrtopstpia 15/4 16/4 17/4 18/4 19/4
Eviupa 22/4 23/4 24/4 25/4 26/4
Kuwntikd evivpwv 13/5 14/5 15/5 15/5 17/5
Iakyapao 20/5 21/5 22/5 23/5 24/5
Tpavaauivwan 27/5 28/5 28/5 30/5 31/5
Y&podhuon Autwv 3/6 4/6 5/6 B/6 7/6
Ofs18oavaywywkd Evivpa 10/6 11/6 12/6 13/6 14/6

* Av yig onoiodrnote Adyo xpeiaoTel To ndpandvi npdypaupa evasyeTal va TpononoinBei and Touc unsuBuvouc.




KANONIZMOZX AEITOYPTIAXZ EPTAZTHPIOY BIOXHMEIAZ

* To paBnua tnG Bioxnueiag repIAapPAvel, EKTOG TWV TTAPAdOCEWY, KAl EPYACTNPIOKEG AOKIOEIG, TTOU
yivovTal oUP@WVa JE TO XPOVOOIAYPANUa TO OTTOIO avapTATal £YKAIpa OTOV TTrivaka Tou EpyaoTnpiou
Bioxnueiag.

* H mapoucia Twv @oITNTWV OTa EPYACTAPIA EiVAI UTTOXPEWTIKNA YIA OAEG TIG AOKNOEIG (Agv UTTAPXEI
OIKAiWPa aTTouCiag o€ Kapia acknon).

e  2€ ECAIPETIKN TTEPITITWATN TTOU KATTOI0G POITATAG OEV AOKNOEi yIa KATTOI0 TTOAU 00Bapd Adyo o€ KATToIa
AOKNON €ival UTTOXPEWMEVOG VO KATABEOEI AUEOWGS OTOV YTTEUBUVO TWV gpyacTnpiwyv Ap. N ApBavitn
Ta OXETIKA DIKAIOAOYNTIKA, TTPOKEINEVOU VA €CETAOTEI N TTIOAvVOTNTA AvaTTARPWONG TNG A0KNONG TTOU
XAONKE.

« [lpotaoccsig yia apoipaieg aANayEG TUNPATWY gival duvaTOVv va Yivouv JEoa 0 Eva TPIAPEPO aTTO TNV
avapTnon TWV TUNUATWY PE Ta ovOPaTa TwV @OITNTWYV. META TNV dIGUOPPWOT TWV OPICTIKWV
THNUATWYV OV YivovTal O€ Kapia TTEPITITWAON GAAAYEG OTA TURAUATA.

« Kard tnv digpkeia die€aywyng TNG AoKNONG Ol POITATES TTPETTEI UTTOXPEWTIKA VA GOPOUV TNV
epyaoTnplakr JTTAoula. Aev eTITRETTETAI ETTIONG VA £¢EpXOVTAl ATTO TNV aiBouoa yia kavéva Adyo
Xwpig TNV adela Tou utteubuvou TNG doknong.

« H1mpooéAeuon Twv QoITNTWY OTO EPYACTAPIO KAl N TTPOETOINACIA TNG BEONG epyaciag KABe ouddag
TTPETTEI VA YIVETAI KATA TNV OIAPKEIA TOU aKAONUATIKOU TETAPTOU KAl OTTWOONTIOTE TIPIV ATTO TNV £vapén
TNG TTapdadoong. OAa Ta yudAiva oKeun TToU XPNOIUOTTOINBNKAV KATd TNV AoKNOoN TTPETTEI VA
ceTTAévovTal KOAG pe vepO Kal va TotToBeTouvTal oTa €I0IKG dOXEia TTOU UTTAPXOUV OTO EPYACTHPIO, £TOI
woTe N KABe BEon epyaciag va TTapadideTal KaBapr Kal TAKTOTTOINKEVN JETA TO TEAOG TNG AOKNONG.

*  O1 QoITNTEG €ival UTTOXPEWMEVOI VA £XOUV HEAETAOCEI TTPOOEKTIKA TO £pyaoTnPIakd QUAAGDIO Kal va
aKoAOUBOoUV TIC 0dnYieg TTou didovTal ATTO TOV UTTEUBUVO TOU £pYACTnpiou yia TNV opBr Kal ac@aAn
dlIECaywyn TwV TTEIPAUATWY TG Aoknong. MNMpétrel eTTiong va €xouv padi Toug uaAoypagiko
MOaPKadOpo, aplBuopnxavr, MIAIMETPE XapPTi Kal 0TI GAAO ATTAITEITAI VIO TNV ETTECEPYATIA TWV
QATTOTEAECUATWY TOU KAOE TTEIPAUATOG.

* Ta kivnTd TNAEQWVA TTPETTEI VA E€ival ATTEVEPYOTTOINUEVA HECO OTO EPYACTRPIO.



ElocaywyIKEC EVVOIEC

Oplouog: Bio-xnueia, gival n Xnueia 1ng Zwng

Eival N emoTAUN TTOU ETTIXEIPEI VA TTPOCOIOPICEl TOV
TPOTTO JE TOV OTTOIO TA POpPIa cuvduadlovTal yia va
OWOOUV T XAPOAKTNPIOTIKA TNS (WNG.

AvTIKEIPEVO: Eival N HEAETN TWV XNMIKWV JOPIWV
(Blopopiwy) Kal TWV XNUIKWYV dIEPYATIWY (MOPIaKWY
OAANAETTIOPACEWY KAl avTIOPACEWYV) TTOU Aauavouv
XwpPa HEoa oTouc (wvTavoug opyaviououc, KaBwc Kal
TOU POAOU TOUG OTNV AEITOUpPYIQ TOU OpyavIoUOU.



H Bioxnueia atravrasl oTig EpWTNOEIC:

» [loia gival n doun Kai AeIToupyia TwV CUCTATIKWY TwWV (WVTAVWY OPYAVICUWV
Kal TTWS AAANAETTIOPOUV AuTA T CUCTATIKA yIa va dnuioupynBouv ol
OPYOVWHEVEG UTTEPUOPIOKES DOMPEG: opyavidla, KUTTAPA, I0TOi KOl OPYQAVIOUOI;

Level 4: Lawvel 3: Level 2: Laevel 1:
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H Bioxnueia atravrasl oTig EpWTNOEIC:

> [Mwc ol opyaviopoi TTpocAauBavouv evépyeia atrd 1o TTEPIBAAAOV TOUC yia va
TTAPAMEIVOUV {wVTAVOI, TTWG TNV ATToONKEUOUV ] HETAOXNMATICOUV KOl TTWGS TV
XPNOIMOTTOIOUV YIa va cuvBEéoouv Ta cuoTaTIKA TOUG (METABOAIOUAG);

Carbon Dioxide
Absorption

PHOTOSYNTHESIS

co, O,

Release of
Oxygen




H Bioxnueia atravrasl oTig EpWTNOEIC:

» MNMwg
KaTaAuovTal
KOl TTWG
puBuilovTail ol
XIANIAOEG TWV
XNMIKWV
aAvTIOPATEWY
TTOU
ouvTeAouvral
uéoa ota
KUTTOPO
(puBuIon
METABOAIOUOU);

Metabolism Summary

Carbohydrates

Proteins

. . glucose,fructose,
amino acids
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H Bioxnueia atravrasl oTig EpWTNOEIC:

» [wc¢ évacg
OPYQVIOUOC
atroBnkeueEl,
METAOIOEI Kal
EKQPACEl TIG
(YEVETIKEG)
TTANPOYPOPIEC TTOU
xpeladeral yia va
avaTrTuxBei kal va
avatrapaxoei ue

CYTOPLASM

akpipela

(pUG}JICC')}JiVF] Translation

ATTOKWOIKOTTOINON hain 220000000000
P d.d. chain

NG YEVETIKNG 1 Folding

TTANpo@opiag);

Protein (@



H Bioxnueia atravrael oTiC EPWTNOEIC:
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H Bioxnueia atroteAei Tn faon Twv Biolatpikwyv Emmotnuwy

H Biloxnueia
TTPOOPEPEI
ONMUAVTIKEG
YVWOEIG YyIa TNV
ouvexn €¢EAIEN
TTOAAWV
ETTIOTNMWY KAl Ui BIOCHEMISTRY
MEYAAN aglpa
TTPOAKTIKWYV
EQPAPUOYWY OTNV
IaATPIKA, TNV
YEWpPYIa, TNV
dlaTpopn K.d.




2T00uoi oTnv I0TOPIa TNC Bioxnueiag :

1828: Xnuikr) ouvBeon oupiag atrd
avopyava cuoTtaTtikd (Friedrich Wonhler)

O
heat "
NH,"NCO~ —> /Cx
H,N NH,
Ammonium cyanate Urea
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1869: AtTTouovwon
VOUKAEIKWY 0CEWV ATTO
KUTTOPIKOUG TTUPAVEG
(Friedrich Miescher)




2T00uoi oTnv I0TOPIa TNC Bioxnueiag :

1857: O Louis Pasteur ouvédeoe Tn
(UJwon Ye TN OpACN MUKNTWYV KAl TO

1897: O Edward Bucher
atredEICE OTI N CUPWON
TTPOKAAEITAI ATTO «EIOIKEG UAECH
e TTou AéyovTal EvCupa Kal
Bachnr o chamen e saes i eyt B T mmapayovTal atro Toug idioug
TOUG CUMOMUKNTEG (AAKOOAIKNA
(Uuwan in vitro).

free fermentation”. 5 smeized wath heat



2T00uoi oTnv I0TOPIa TNC Bioxnueiag :

1903: O Neuberg cionyaye Tov 6po BIOXHMEIA

1925: O1 Embden & Meyerhof Bprikav 1 YAUKOAUTIK 000
1926: O James Summer atredEIEE TNV TTPWTEIVIKI QUON
TWV eVCUUWYV Kal ATTONOVWOE KAl KPUOTAAAWOE TNV

oupeaaon.

1937 KUKAOG TOU KITPIKOU 0CEOG
(Hans Adolf Krebs)

1940: POAog tou ATP Kal Tou
akeTUAOCOA oTO peTaBoAoouo




2T00uoi oTnv I0TOPIa TNC Bioxnueiag :

1952: O1 Hershey and / P .
u

. |
Chase amedeigav 011 10 af e o \
VEVETIKO UAIKO TWV /_j?;éﬂw-\ s %ﬁ /J%Lﬁ\
1 J

opyaviouwv eivai To DNA  (ad "é Y

Hershey Chase Experiment

1953: O1 James D. Watson and
Francis H. C. Crick TTpoéBAewav

TN OITTAN €AIKOEION OO TOU
DNA.




2T00uoi oTnv I0TOPIa TNC Bioxnueiag :

1959: TpiodiaoTarn dounN NG
algoo@aipivng (Perutz)
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1966: O YyeVETIKOG KWOIKAC




2T00uoi oTnv I0TOPIa TNC Bioxnueiag :

1953: (F. Sanger) M£Bodoc¢ TTpoadIopIOUOU AUIVOLIKNC
aAAnAouxiac Twv TTPWTEIVWYV KAl

1997 (F. Sanger) M£Bodoc¢ TTpoadiopiouou aAAnAouxiag
VOUKAE£OTIOIWV oT1o DNA.

it
H"*

l FDNB

Electrophoresis, chromatography, identification of protein at N-terminal

l Partial hydrolysis

l Repeat

3




H Bioxnueia atroteAei TNV TTI0 ypriyopa £CEAICOOPEVN ATTO
TIC BACIKEG €MIOTAMES KATA TOV 200 Kail 210 aiwva Kal
«KePODICe» Ta TreplocoTePa Bpafeia NoutreA laTtpikng n
duololoyiag kal Xnueiag:

48 Bpafcia NOUTTEA yia TO XOPAKTNPIOKO TNG MOPIaKNG dOUNG Kal AsIToupyiag
Blouopiwv.

1902, Fischer: cuvBeon oakxapwv Kal TTOUPIVWV

2009, Ramakrishnan, Steitz, Yonath: Aour Tou piBocwuaTtog

2012, Lefkowitz & Kobilka: Aour) opupovikwyv uttodoxéwv GPCR




18 BpaBeia NOUTTEA yia TO XOPAKTNPIOHUO METABOAIKWY UOVOTTATIWV
1907, Buchner: (Upwaon in vitro
2004, Ciechanover, Hershko, Rose: amoikodounon mmpwreivwv

15 Bpafeia NOUTTEA yIa TOUG JNXAVIONOUG METAQPOPAG TNG YEVETIKAGS TTANPOPOPIaC
1962, Crick, Watson, Wilkins: Aourj Tou DNA

2009, Blackburn, Greider, Szostak: TeAouepr) Kal TEAOPEPAON

2012, Gurdon & Yamanaka: AvatrpoypOuUOTIONOC CWHATIKWY KUTTAPWY O€
TToAUdUVOua

The telomeres form caps at the ends of
chromosomes. They contain a unigue DNA ’
sequence which is repeated several times.

{Telomeres: from the Greek for ‘

“end” telos and "part”™ meros).

- Telomers DMA is
i Telomeres built base by base r |
\ \

The DMA sequence varies slightly - ".Iw‘m"!l temp!labe
25 between species. The one shown e !
Chromosomes o iz from Tetrahymena. Ta )
G

P oA ! L y
Cell (\1TEGEG1TEGEGTTEGGE1TGEGGT'IGGE' !
X A P AAMCCCCAMCCCCAAMCCCCAACCCCAR Mo
R
Telomers DMNA _— Protein
Telomerase ——
-
™~

The enzyme ™ -
Telomerase operates at the end of the -—-— _
chromasome. it is an enzyme consisting

of a protein and an RNA component. The =

RMA serves as a template for synthesizing

telomere DNA.



6 BpaBeia NouTtreA yia avartrtugn peBddwv

1948, Tiselius: NAekTPOPOPNON TTPWTEIVWY OPOU

1993, Mullis: Texvik TNS aAucIdwTN S avTidpaong TToAupepaons (PCR)
2002, Fenn, Tanaka, Wuthrich: gacuartookoTria paldwyv kai NMR mTpwTeiviv
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Oplopéva EmoTtnuovika lNeplodika kar Opyavwaoelc aoT1o Tedio TNG Bloxnueiag
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Ta Xnuika artoixeia tng Zwng

Elements in the Human Body

p

Hydrogen ——

i '|I A Calcium Ca 1.8

Carbon —— J|| 18%
|

I| \ I|II Phosphorus P 10

} / |
/ IIll II G5, I'-.h Potassium K 0.4
5
4 | T Bulfur 8 0.3

Sodium Ma 0.2

II Oxygen | Chiorine cl 0.2
Magnesium Mg 0.1
Trace alements include boron (8), chromium (Cr),
cobalt (Co), copper (Cu), fluorine (F), odime (1),
iran (Fa), manganasa (Mn), molybdanum (Ma), less than 1.0
selenium (Sa), sibcon (Si), tin (Sn), vanadium (W),
and zinc {(£ny).




Covalent ::::;dg)
I's 7 Atoms e~ pairing bond (k] /mol)
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Ta xNUIKA OTOIXEIO KAl O BACIKEC XNUIKEC AVTIOPAOEIC
€ival KOIVEC yIa OAOUC TOUG OpYyaVvIOUOUC
TTOU £Xouv (Noel TTavw TN yn

o
-
o -
=] %— _ 3 e
o o~ o) = - 3
S g =5 Es 8 s
o E 5 =L ¥3 2 =
E o =) o B E
= S g 8 2XnpaTiopog £ 9 > &
x : o @
a = O o dTHoopalpag =8 4
l i oguyovou l l l
| | | | T | 1 | 1 1
4.5 40 3,5 3,0 2,5 2,0 1,5 1,0 0,5 0,0
1 AloekaToppupla xpovia

[MTIBavo xpovodiaypapua TG BioxnUIKAG €CEAIENG, OTTOU UTTODEIKVUOVTAI TA
Baoikd BioxnuIKA yeyovoTa.



BIOMOPIA: Ta Moépia tng Zwng

Table 3.2 Estimated Gross Molecular Contents of a Typical
Eﬂ-mﬂ Human EEHJS'E,HLFEE-HE, B3ig

L4y Number of
Molecula  Mass % (daltons) & Moleculss Molecule %  Molecular Types
Water 55 15 1.74 = 10~ 98.73 1

Other Inorganic 1.5 55 1.31 % 10 0,74 210
12 700 8.4 x 10" 0.475 501

0.4 250 7.7 x 10™ 0,064 ~200

20 50,000 1.9 x 10" 0.011 ~5,000
1.0 1 x10° 5 x 10 3x10° —
0.1 1 x 10" 45 3x 10 _—

100% === 1.76 x 10™ 100% ===
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BIOMOPIA: Ta Moépia tng Zwng

Ta TTeploooTepa Biouopia ouykpoTtouvTtal AaTtrd TTEPITTOU
40 MIKPpA JOpIa TTPOOPOPOUC TTOU ouXva ovouadovTal
Kal aA@apnTo Tn¢ Bioxnueiag.

» Eikool apivocéa ta otroia ival o1 dOIKOi AiBoI TwV TTPWTEIVWV

> [évte apwpaTikES BAoeIc OUO TTOUPIVES KAl TPEIC TTUPIMIDIVES Ol
OTTOIEC OUVOEOVTAI E TO OAKXAPO KAl oXNUaTi(OuV VOUKAEOTIOIO

» To odkxapo YAUKO(N TO OTTOIO €ival TO KUPIO TTPOIOV TNG QUTIKAG
pwToouvBeong

» To oakxapo pIGLn TO OTTOI0 CUPMETEXEI OTOV OXNMATIOUO
VOUKAEOTIOIWV

> 'Evag JIKPOG aplBPOS AITTapwy O0CEwWV, N YAUKEPOAN KAl OPICHEVEC
QMIVEG CUUMETEXOUV OTO OXNMATIOUO TWV AITTIOIWY KAl TwV
PWOQOAITTIOIWV.



MAKPOMOPIA: TToAupepn atTAwVv OOUIKWY AiBwv

ORGANIC COMPOUNDS
Carbohydrates Lipids Proteins Nucleic Acids
include l:'ncfude Gamﬂpfo.seﬂ i include i
\J : . =%
Polysaccharides Triglycerides Feptides RNA DNA
A AT AT @ Vg i s Y o I ~.|;:|] t\-%,:l,?f
contain composed e e\j]:ri!
l composead of :—] "":i
— of +A SR
Disaccharides Amino _ £3)
Fatty ‘ acids i
b acids composed
.@; i . of Y
i e : S . ...... e M "\" nﬂép l - Nucleotides
composed ]
of two Dpmrieny =
Monosaccharides and |
il Glycerol
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AT
wl.l\\.__ oH f
]



Ta povopepry auvdEovTal OUOIOTTOAIKA O€ TTOAUMEP MEOW OUEUYUEVWV
AVTIOPACEWY TWV OTTOIWV TO KABAPO ATTOTEAECMA Eival CUPTIUKVWON HECW MIOG

avTidpaong apudaTwong.

MONOMERS POLYMERS H 0
H O HHOHHOMHU MHOMHUHDO H—lll—C—g—OH
Ll [ N | R O A A A A A | L,,
H,N—C —C—OH H—N—C—C—N—C—C—N—C—C—-N—C—C—OH |
a h R h ol
Amino acid Polypeptide ’
B,
o T '
Ho—1:|=_o 5 ) c|f A A ﬁ HO— ||)—o 5 “OH
0" A HO—P—0—% 0—p—o o— P—O 0~
HO 3
Nucleotide Nuclclc acid H,0
OH
« (-0
HO :
HO— ‘& © ,@’O‘Q - M’OH
HO- OH| o OH AN H,0
Monosaccharide Polysaccharide
2 € avn'eacr],’ MOVOMEPN Potar group ™
QWO QONITTIOIWYV CTUVOpPUO- Phosphate e oo b
AoyoUvTal [N OUOIOTTOAIKA E‘::LO """" : _ T))n)
o¢ o} S oTBAdag, N TSSO |
Ve s Ve ayr:f L~ g i Y1\ !, l( t | ) )L)E'i
oTroia amroreAei T Béon e SSELSABARKLSARAK LGRS
OAWV TWV KUTTAPIKWV Phospholipid bilayer

HEUBPAVWV.

Glycerophospholipid
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XHMIKOI AEZMOI KAl AZOENEIZ AAMHAENIAPAZEIS

Ta atoua aAANAETTIOPOUV TO EVA UE TO AANO HECW XNMIKWYV
OETUWYV. 2€ AUTOUG GUYKATAAEYOVTAI:

» O1 opoloTroAikoi deouoi o1 otroiol kKaBopidouv Tn dour)
TWV Hopiwy,

» Mia TTOIKIAIQ Un OUOIOTTOAIKWY OECUWYVY, Ol OTTOIOI £XOUV
MEYAAN onpaacia yia TN Bloxnueia Kai dlapEPOUV WG
TTPOC TNV JIANOPPWON, TNV EVTACN Kal TNV £CEIDiKEUON,
Ol KUPIOTEPOI €K TWV OTTOIWV E€ival:

= O110VTIKEC AAANAETTIOPACEIG

= Q1 deopoi udpoyovou

= O1 aAnAemmidpaoeic van der Walls
= O1 udpoPoRec aAANAETTIOPACEIC



e ———
IONTIKEZ 1 HAEKTPOXZTATIKEZ AAAHAETTIAPAZEIZ

Mia gopTIoPEVN ONAdA O€ Eva HOPIO UTTOPEI va EACEI I avTiBeTa
POPTIOMEVN OUAdA OTO idI0 ) o€ GAAO UOpIO.

H evEpyela piag 10vTIKAG aAAnAeTTidOpaong diveTal aTrd ToV VOUO ToU
Coulomb:

OoTTou K pia otaBepa kai D n dinAekTpIK 0TOBEPA TOU PECOU.

O1 apvNTIKA QOPTIOHEVEC PUOPOPIKES
ouadeC og kKABe aAuaida Tou DNA,
aTTwBouUV N yia TV AAAN Kal GUVETTWG Ol
NAEKTPOOTATIKEC AUTEC OAANAETTIOPAOEIC
o avlioTavTal oTov oXNUATIONO TNG OITTANG
~) ENIKQG.

: H 10XUG TWV amTwoTIKWV auTwVv aAANAE-
MOPACEWV HEIWVETAI ATTO TNV UYNAN
OINAEKTPIKA 0TABEPA TOU VEPOU, KABWGS Kal
TNV TTOPoUCia BETIKA QOPTIOHEVWV I0VTWV
m.Xx Na* Mg*? TTou €€0UDETEPWIVOUV €V
MEPEI T APVNTIKA POPTIA TWV PUWOPOPI-
KWV OJAdWV.

Phosphate
concentrated in_—
minor grooves with

negtive charges VA interaction ©

i )

Absorbed posi{ive/
ions in major grooves =



lovTikoi deopoi: 20 kd/mole

Magnesium ATP NEhy
- N = -
-'hlﬁ..f‘ [ <)‘ | N
o- o0 o N~ =
| N

“0-P-0-P-0-P-0O-CH,
] |

I
o o0 o o

HO OH

Intramolecular ionic bonds between oppositely
charged groups on amino acid residues in a protein

&°

Histone-DNA complexes in chromosomes

i,
s o
\\ - ] II
O o8 \
\ FEUNA L o
| T D\P/
0 >
. / 0
H,C K,
\0 \
O CH
%‘p/ (}—i/ b
“\ A
‘0/ 0 L MAEEN
L G n\ /ﬂ'
)R g :
-0 y ™
H,C o o
. o \
Sp 0
/o
.ﬂ |r,J- b
i;}sh )0 ~.
\.E:‘“\ .i H!C\\\
S
” DNA

Histone chain




AEZMOI YAPOI'ONOY

Ortav éva udpoyovo ocuvoEETAl OUOIOTTOAIKA UE AO6TNG AEKTNG
éva ato 1a atopa F, N, O Adyw TnG peydAng deopoU deopoU
SI0QOPAC ATNV NAEKTPAPVNTIKOTNTA, TO NAEKTPO- USPOYOVOU  UdpOYOVoU
VIOKO VEQOC €ival JETATOTTIOUEVO TTPOG TO N—H N
NAEKTPAPVNTIKO ATOMO APrVOVTAS TO UOPOYOVO S 0
LEPIKWC BETIKA POPTIOUEVO. N—H O

‘ETO1 TO UDPOYOVO HE TO PEPIKWC BETIKO POPTIO

UTTOPEI VO AAANAETTIOPACEI NAEKTPOOTATIKA UE O—H N

Eva GAAO PEPIKWG apVNTIKA POPTICPEVO ATOMO. O0—Hq 0

O1 deapoi udpoyovou gival TTOAU aoBevETTEPOI ATTO TOUG OPOIOTTOAIKOUG.
H evépyeld Toug kupaiveTal atmd 4 €wg 20 kd/mol.

AGTHC AEKTNC Ta uAKN TwWv deopwVv udpoyodvou (aTTd
udpoyovou udpoyovou TO atopo Tou H) Kupaivovtal geTagu
\ 09A 20A4A / 1.5 ka1 2.6 A ka1 Ta atopa dOTN
N—-H udpoyovou, Kal OEKTN udPOoyovou

U BpiokovTtal o€ guBeia ypapun.

180°



AE2MOI YAPOIONOY

NEITOUPYIKEC OUADEC BIOMOPIWY

OnNMAVTIKOI
0O0TEG | OEKTEC DEOUWV UDPOYOVOU
Donors Acceptors
O
4 N\ k-
C\ /C- O
OH > R
R R
N/
C—OH—> 0.
A ®
A
H
/ H
—N
N\ 0,/
H ‘ .
" |
R N\ 7
e N
N A
\
H
N | K
—P == 0.




AKTINEZ van der Waals

‘Eva ATOUo JTTOPE OCUXVA VA AVTIMETWTTICETAI WS OPAipa JE MIa KOBOPIoHEVN OKTIVA.
To XapaKTNPIOTIKO «MEYEBOCY YIa KABE ATOUO TTPOdIAYPAPETAl ATTO I UOVADIKN
akTiva van der Waals.

H amméotaon ma@ng JETAU
OTTOIOVONTTOTE QUO MN @ @
OMOIOTTOAIKA OUVOEMEVWV

0.12 nm 0.2 nm 0.15 nm 0.14 nm

GTéUwV gival To GGPOIGIJO( radius radius radius radius
TWV OKTiVwV van der Waals.

2 NUEIWTEOV, OTI OTAV OUO ATOMA JIANOPPWVOUV VAV OUOIOTTOAIKO OEOUO, TA
KEVTPA TWV OUO aTOUWYV (01 U0 ATOMIKOI TTUPKVEG) €ival TTOAU TTIO KOVTA O €vag
oTov AAAov a1To To GBpoloua Twv dUo akTivwyv van der Waals.

| I— — L]

0.4 nm 0.15 nm 0.13 nm

two non-bonded single-bonded double-bonded
carbon atoms carbons carbons




ANNHAENMIAPAZEIX van der Waals

T H evépyela TTou oxeTideTal ue TNV
o aAAnAemtidpaon van der Waals
g gival TToOAU PIKPN KAl KUPaiveTal
/ van der Waals ATOMWV.
g
Q ATIOOTAON
Q 0 T
.g I
L | . . .
| Av kai gival aduvaun, n €A¢n van der Waals
| MTTOPEI va Yivel onuavTiki oTtav dUo PJaKpPo-
' MOPIAKES ETTIPAVEIEC BPEOOUV TTOAU KOVTA,
eTTeIdN €101 TTEPINQUBAvVOVTal TTOAAG dToua.

ETreidn n Katavour Twv NAEKTPOVIAKWY POPTiWV YUPpw aTTO £€va ATOPOo aAAACE!l e TV TTAPOodOo
TOU XPOVOU, N KATAVOMN TOU QOopTiou ToU deV €ival atTOAUTWGS OUPUETPIKN. 'ETOI, O€ TTOAU
KOVTIVEG ATTOOTACEIG, OUO ATOPA TTaPOUCIAlouv pia aduvapn €AEn AOYw TWV KUPAIVOUEVWY
NAEKTPIKWYV QOPTIWV TOUS KAl Ta dUO AToua TTANCIAlouv TO €va oTO AAAO, £wg OTOU N PETACU
TOUG aTTOOTACNH YiVEl TTEPITTOU ion YE To dBpoIoua Twv akTivwy van der Waals. 2¢
ATTOOTACEIC MIKPOTEPEC ATTO AUTHV AVATITUCCOVTAI ATTWOTIKEC OUVANEIG, OIOTI TA ECWTEPIKA
VEPN TWV NAEKTPOVIWYV AAANAETTIKAAUTTTOVTAL.



TO NEPO

ATTOTEAEI TNV TTIO ATTAPAITATN KA1 APBovn
Evwon Twv {wvtavwy opyaviouwy (75%
oTa TTpdciva eutd, 60-70% ota eviAIKa
OnAaCTIKG).

Eival o diaAUTNG JEoQ OTOV OTT0IO
YivovTal oI TTEPICOOTEPEC BIOXNMIKES
QAVTIOPACEIG, KAl CUUMETEXEI OUCIAOTIKA
YIQ TO OXNMUATIONO TNG OOMNG TWV
MAKPOMOPIWV.

AUo 1010TNTEG TOU H,0 €ival
1I01AITEPA ONMAVTIKEG:

* TJo vepO &ival TTOAIKO UopIo

What Does Water do for You?

Needed by the brain to
manufacture hormones

Forms saliva and neurotransmitters

(digestion)

()

Keeps mucousal

membranes moist Regulates body

temperature (sweating
and respiration)

Allows body'’s cells
to grow, reproduce

3 Acts as a shock absorber
and survive &

for brain and spinal cord

Flushes body waste, *
mainly in urine Converts food to
components needed for

Lubricates joints survival - digestion

Water is the major
component of most
body parts

Helps deliver oxygen
all over the body

o To vepd éxel TTOAU ueydAn ouvoxn




TO NEPO EINAI NMOAIKO MOPIO

O TTUPVOC TOU OCUYOVOU EAKEI TO
NAEKTPOVIA PJAKPIA ATTO TOUG OUO
TTUPNVEG UOPOYOVOU, JE OTTOTEAECHA
va dNMIOUPYEITAI hIa NAEKTPIKA
TTOAWMEVN EVWON, TPIYWVIKOU
OXNMATOC PE apvnTIKA "TTAeUpa” 10
oguyovo Kal BeTIKA TO udpoyovo.

H TTOAIKR} UON TOU VEPOU €ival UTTEUBUVN YIa TNV UWPNAN
TIUN OINAEKTPIKAGC OTABEPAG, N oTroia IcouTal ue 80.

Orav picouue aAar (NaCl) péoa oe vepd diaAueTal.
=€poupe Ot Tta 16vta Na* kal Cl- guykpaTtouvTal JETAgU
TOUG ME NAEKTPOOTATIKEG OUVANEIC. O OUVANEIC AUTEG,
MEOQ OTO VEPO, XOAAPWVOUV Kal £TO1 TA 10VTA
atrodakpuvovTal. Eidika yia 1o vepo o1 duvAuelg
eAatTwvovTal Katad 80 gopéc. M 'autdv Tov TPAOTTO
dlaAUovTal 01 ETEPOTTONIKEG EVWOEIG.




TO NEPO EXEI NMOAY MEIF'AAH 2YNOXH

Ta diTrToAa popla Tou vepou R
¢AKOVTOI KOI GUYKPOTOUVTOl ﬂ
TO £vVO KOVTA GTO GAAO |

MEOW OEOUWY UOPOYOVOU.

2 UVETTWG, TA POpPIa .;, |
TOU VEPOU Eival ; .:.,
Hydrogen bonds - : :

OEMEVA JETACU TOUG.

O1 1o0xUp£EC aAANAETTIOPAOEIC HEOW DETUWYV UDOPOYOVOU
TTOU OUVOEOUV T JOPIA TOU VEPOU, gival UTTEUBUVEC yia
TTOAAEC ATTO TIC IOIOTNTEC TOU.



TO NEPO Q2 AIAAYTHZ

To vepO AOYWw TWV IDIOTATWYV TOU, BewpEital Evag 1I0AVIKOC
OIAAUTNG, IKAVOG VA DIAAUCEI QUNECWC EvVa TTOAU JEYAAO @aoua
LHOPIWV, 10iIWC TTOAIKA KaI POPTIOUEVA POPIA.

Ta yopla auTa yEoa o€ Eva udaATIKO DIGAUMA aAANAeTTIOpPOUV
UE TO POPIa TOU VEPOU

e UEOW TOU OXNUATIOMOU OECHWYV UDPOYOVOU

e KOI HEOW IOVTIKWY OAANAETTIOPACEWV.

{b] Chlaride ian
dissolved in waler



YAPOO®OBIKEZ AAAHAENMIAPAZEIZ

Ta yn TTOAIKG uopIa, OEV UTTOPOUV VA CUPMETEXOUV O€ OXNUATIONO OECHWYV
UOPOYOVOU 1) O€ IOVTIKEC AAANAETTIOPACEIC UE TA HOPIA TOU VEPOU HE
atroTéAeOua va deixvouv augnuévn TAon CUCOWHUATWONG.

To @aIVOUEVO AUTO OVOPACETAI PAIVOUEVO UDPOPORIKOTNTAC KAI O OXETIKEG
AAANAETTIOPACEIC UOPOPOLIKEC AAANAETTIOPATEIC.

Low Entropy Interfacial Water

Release of hydrophobic core
Interfacial Water (water is excluded)
(increase in water entropy)
Hydrocarbon < <
uptake of

Interfacial Water
(decrease in water entropy)

Evépyeia udpdpowyv aAAnAetmidpdoewv: <40 kd/mole



O1 yn opoloTToAIKOI T O, S nuavTIKoi ApIBUoi!

av Kal eival van der Waals: 0.4-4.0 kJ/mole
KOTa TTOAU aoBeveaTepol Aeopoi udpoyovou: 12-30 kJ/mole
TWV OMOIOTTOAIKWYV lovTikoi deopoi: 20 kd/mole
gival Kpigipol oTIg YOpopoRec ahAAnAemdpdoelg: <40 kd/mole

BloxnNMIKEC dlEpyaaieg
Cell Receptor Viral Ligand

Electrostatic Forces: Attraction —N®H3mn0%c40§‘
between opposite charges

[1.x n avayvwpion

TWV BIoPopiwv
YiveTal HEoW
acBevwv XNUIKWY | Van der Waals Forces: Fluctuation in L e
OUVANEWV electron clouds around molecules Lot
oppositely polarize neighboring atoms

Hydrogen Bonds: Hydrogen shared \N_H,,,,,O:C;‘i:
between electronegative atoms 4

Hydrophobic Forces: Hydrophobic
groups interact with each other to
exclude water molecules




-
H {wvTtavr UAN UTTOKOUEI OTOUG idI0UC aKPIBWS VOUOUC TNG

DuoikAc kal TN Xnueiag OTTwg Kal n pn dwvTtavry UAn.

10G VOPOG OgpuoduvapIKNG 20G VOUOG Ogpuoduvapikng
(vOpog dlatApNoNng TNG EVEPYEIQC (aug¢non TNG aragiac oTo CUPTTAV):
OTO QUUTTAV): H ouvoAIKA eVvTPOTTIa EVOG OUCTN-
H ouvoAIKr) evEépyela eVOg MATOC KOl TOU TTEPIBAAAOVTOC TOU
OUOTIMATOC KOl TOU TTEPIPAA- TTAVTOTE QUCAVETAI OE MIa auBop-
AOVTOG TOU TTAPAMEVEI OTABEPN). unTtn diepyaaia.

ASZuoTr']paTog + ASHSpIBd)\)\OVTOQ >0

H {wn @aivouevIKa avTiBaivel Tov 2° vouo, aAAG n dnuioup-
yia Kal d1aTAPNoN OPYAVWUEVWY BIOAOYIKWY CUCTNUATWY
TTPOUTTOBETEI TNV KATAVAAWGCN HOPPWV EVEPYEIOC KAl
OUVETTWG TNV TTapaywyn BeppoTnTac TTou aucAvel TNV
EVTPOTTIa (aTagia) Tou UPTTAVTOC.



To 1878 o Willard Gibbs cuvduadlovTtac 10
TTPWTO KAl TO OEUTEPO BEPUOOUVANIKO aACiwua
KATEANCE OTNV OXEON:

AG =AH -TAS
OtroU,
AH n petaBoAn oTnv evOaATTia
AS n pyetaBoAn oTnv EVTpoOTTIa
AG n peTaBoAn oTnVv eAeUBepN eVEPYEIQ
T amrdAuTn BeppoKpacia oTnv OTToia YiveTal
n avtidpaon o€ Babuouc Kalvin

Me GAAa AOyIa, n UETABOAN TNC EAEUBEPNC EVEQYEIAC LIS
avridpacon¢ MEEITEI va gival QpVNTIKN Via va givai n avri-
opaon aubopunrtn.
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