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TTapouagiaon 3

1. KYTTAPIKOZ KYTKAOZ

a. Mitwon
b. Meiwon

2. XPCOIMOZIMATA & NOYKAEOZ(IMATA
3. TEXNIKEZ MOPTAKHZ BIOAOITAX

SO e Qo6 0o

Lo .-.

ATtopgovwon Kail kaAAiépyeiad KUTTApwVY
TTepiopioTika évlupa (evOOVOUKAEATEC)
Anpioupyia avacuvéudopévwy TUNRATWY
2 uprAnpwpatiko DNA (cDNA)
KAwvoToinon yovidiou

MovidiwpaTikéC PiIPAIOBAKEC

Mopiakoc uppi1diopoc

AtmoTUTTWON kKatd Southern & Northern
AAuowTn avridpaon mwoAupepaonc PCR
TTpoodiopioudc aAAnAouxiac DNA
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https://www.youtube.com/watch?v=2KoLnlwoZKU



https://www.youtube.com/watch?v=2KoLnIwoZKU

J. TIpoodiopiondg aAAnAouxiag

DNA

AuTopadioypdpnpa evo¢ TNKTWHATo¢ aAAnAouxiong.




o 42 H - OldOIKAagia aAAnAoUxionc DNA pe Tn
ueGodo Tou Sanger Tou paciCeTal oTR XPAON
010£0CUVOUKAEOTIOIWV.

AikAwvo  [@eCGATGTACGICTAGG® ]
DNA [« GCTACATGCAGATCCe o]

Anpioupyia HOVOKA®VNG
HNTPag

\
® ¢« GCTACATGCAGATCCe ®

MpayuaTtonoinon TECCApWV
avTidpagewv

v v

NoukAgoTidl0 A T

dATP
dTTP
ddTTP
dGTP
dCTP

Meiyha vou-
KAEOTIDIWV

MpooBrkn DNA
NOAUHEPAOCNC




https://www.dnalc.org/view/15479-Sanger-method-of-DNA-sequencing-3D-animation-with-
narration.htmi

https://www.youtube.com/watch?v=IlcgamuB6aLll

https://www.youtube.com/watch?v=vK-HIMaitnE


https://www.dnalc.org/view/15479-Sanger-method-of-DNA-sequencing-3D-animation-with-narration.html
https://www.youtube.com/watch?v=IcqamuB6aLI
https://www.youtube.com/watch?v=vK-HlMaitnE

EIKONA 10.7: H eicaywynR pOUTTOTIKWY CUCKEUWYV auénoe
ONHAVTIKA TNV TTOPAYWYIKOTNTA TWV TTPOYPAMMATWY
aAAnAouxiong YoVIOIWHATWYV.




Texviki Hunkapiller and Hood

1 KdBe diapopeTikd dANTP éxel
O1dPOPETIKO Xpwid

1 [ivetar pia avridpaon kai pe 1a 4 ddNTPs
2 Aiapaletai pe leizer

2 AuvatéTnTta autopartiopou

1 Xpnon Tpixocidwyv cwAnvapiwv



(a)
dATP

ddGTP |O
dGTP

ddATP |O
dCTP +

dTTP ddTTP |O

Kal
MrjTpa

EKKIVITIG

DNA noAupepaon

ddCTP |O

AvTidpaon Sanger

HAgkTpogpodpnon oe cuokeur] aAAnAolxiong
Ot NAKT®MA 1} OE TPIXoEIBEG

[AACGTATGCT| O

[AACGTATGC| O

|[AACGTATG| O

|[AACGTAT| O

KAigaka aAAnAoulxione o
pia d1adpoun A o€ éva
TRIXOEIB£EG OTN CUOKEUN
aAAnAouxiong DNA

| [AACGTA| O

| |[AACGT | O

|[AACG | O

| [AAC | O
| [AA O
[ 1AlO

AAAnAouxia and kdTw npog Ta Navw
AACGTATGCT

(B)

AuTtopaTtomoindévn aAAnAouxion.

KaBe diapopeTikd dANTP éxel
OIdPOPETIKO XpWHaA

NiveTtal ia avridpaon kai pe 1a 4
ddNTPs

Aiapdletai pe leizer

AkTiva A&ilep
odpwong SIeyeipel TIg
@Hopilouceg
XPWOTIKEG, KABWwE Ta
TuAKaTa DNA
nepvoUv KaTd Tnv
nAskTpo@dpnon

To pw¢ nou exknéuneTal
CUAAEYETaI and aviXveuTn
QWTOC

|

Ta dedopéva
OTEAVOVTAI OF
unoAoyiotn



EIKONA 10.13: 10 APXEIO YPAPNHATOC EKTOUTNG TEPIEXEI TNV
ATEIKOVION TWV ATOTEAEOHATWY HIAC AvTidpaong

aAAnAoUxionc onwce mapdyovral dmd £vav autopdarto
avaAuTn.

T T C C C C C C C C T N
490 500 510

C T

10



ATtoTeAéopaTa autopatotoinpévng aAAnAouxiong pe 810eo0fu-voukAeoTidia onpaopéva pe
pOopilouoeC XPWOTIKEG.

ATG ACCATG ATTACGCCAAGCT CTAAT ACGACTCACTATAGGGAAAGCTGGT ACGCCTGCAGGT ACCGGTCCGGAAT TCCCGGGTCGACCCACGCGTCCGGAANAACAATGGCTTCCTCTATGCTCTC
10 20 30 40 50 60 70 80 90 100 110 120

| 1]

TTCCGCTACTATGGTTGCCTCTCCGGCTCAGGCCACTATGGTCGCTCCTT TCAACGGACTTAAGTCCTCCGCTGCCT TCCCAGCCACCCGCAAGGCTAACAACGACATTACTTCCATCACAAGCAA
130 140 150 1ﬂ0 170 180 190 200 210 220 230 240 250
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*MEMBPANEZ

® Aopn pepppavwv (taxoc Bnm, 50 daropa)

® Meuppavikh peTagpopd

® $paypoi

® MepuppavikéC TPWTEIVEC

® AeiToupyiec pHepPpavikwy TPWTEIVWY

® AiauAoi-peTagpopeic-duvapiko ThG Hepppdvng
® G -protein coupled receptors (GPCRs)

*TENETIKH

13



*Makpiéc avBpakikéC aAuoidec
®_-COOH opdda
*>xnuartiCouv Ta AITTidIa

® ATToOrikeuan evépyeiag
®>uoTaTIKG TwV YEPPBPAVWV



Microfilaments
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aturated L
— C — OH . {(Butyric acid)
H | Fatty Acid
H—C — OH
H
Glycerol H H H
0 | I |
H — C—C=C—C
| 1 | || I
H—C—0—C—R H H H
llil) | Trans double bond
2
I
H—F—O—C—RS —t—C=C—C—
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Triglyceride H H HH
Cis double bond
Unsaturated




Neutral Fat LlpldS

H_-fl', -OH 0 0O

A ]
HC=OH 4 ey i Uipnay p T H=C=0=C—(CH,)~CH
H.C=OH

i

(Long Chain Fatty Acid) H(i -OH

H.C=OH

(Monoglyceride)

wyce

Phospholipid

H.C=OH

HC—OH

H(_lj -OH (alcohol)
(Glycerol) HO=C=(CH.)=CH (phosphate)

(2 Long Chain Fatty Acids)

\/____/

diglyceride

phospholipid
(lecithin it alcohol = choline)

Another way to draw phospholipids:

02 VaVAVAYAVAVAVAVE VAN

ﬁolaf (hydrophilic) \ non-polar (hydrophobic)

ead of phospholipid tail of fatty acids

*R can =—H (alcohol =H0)

+
—CH.CH,N(CH. ) (alcohol = choline)

or —(:H_.—clH—coo‘ (alcohol = serine)
NH,

etc. »
x and y are typically between 12 and 18
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CH,
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Testo sterbn e 1

H H |-|1

| |
CHs—(CH 2)12—C=(|3— ?—(I?—CHon
H OH NH-
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DwopoAitTidla

1 TO TTI0 KOIVO N WO @PATIOUAOXOAIVN

1 AUQITTaOn popla (Je UOPOPIAEC Kal
UOPOPOREC IDIOTNTEC)

1 Anuioupyia KAwWBwWvV o€ vepo
1 Anuioupyia AITTIOIKNG OITTAOCTIRAOAC

1 Agv UTTAPXOUV EAEUBEPO AVOIKTA AKPO
(MOVO KAEIOTA dlauEPIOUATO)

19



Phospholipid Triglyceride

Cholesterol

&

Triacylglycerol

Phosphatidylcholine

Lipid ,
- ~ .




Phospholipids

CH2-N (CH2)3
CH2
0
0-P-0
0
CH2-CH-CH2
0 0O

C=0 C=0
| |
(H2 CH2
| |
CH2 CH2
| |

CH2 CH
| AN




€ The lipid bilayer forms
a This phospholipid .« 18 part of a the framework of the
molecule . .. lipid bilayer. cell membrane.

Polar "head”

Nonpolar "tails’

22



Choline

H,C —N"—CH,

PWOo@ATIOUAOYXOAIVN

:

® 2001 Sinauer Associates, Inc.
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AITTIOIKN OITTAOCTIFO0C

1 AIocOIQ0TATO PEUCTO HWOAIKO
1 EuAuyioia

1 PeuoToTnNTA €£CAPTATAI OTTO QVOAOyid
KOPEOUEVWYV KAl AKOPEOTWYV AITTOPWYV
OCEWV

1 AouppeTpia (I'AUKoAITTIOIO TTPOG TO £EW)

1 H xoAnoTePOAN TNV KABIOTA AIYOTEPO
eUKAUTITN

https://www.youtube.com/watch?v=K7yku3sa4Y8&feature=related
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https://www.youtube.com/watch?v=K7yku3sa4Y8&feature=related

outer face hydrophilic (polary head
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inner face 2007 Encyclopadia Britannica, Inc.




Flippases




MeUBPAVIKEC TTPWTEIVEC
1 (50% TnC pepPpavng ota Cwa)

150 popeEc TTEpIocOOTEPA TA AITTIOIO ATTO OTI
Ol TTPWTEIVEC (AOYW pIKpou MB)

AiapepBpavikeg MNpwTEiveg Mepipepeiaxeg MeuBpavikeg NpwTEiveg

2 A
C N i -
NPAOTEINEZ
AINIAIA

E=QKYTTAPIKOZ

XQPOZ

A dixn ‘ : -
ArrAooTiBada = SR o3
KYTTAPOINAAZMA

AIAMEMBPANIKES AIAMEMBPANIKA .
a-EAIKES B-BAPEAIA 29



Amino terminus
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Carboxyl terminus

Figure 3-4
Molecular Cell Biology, Sixth Edition
© 2008 W.H.Freeman and Company




N\EITOUPVYIEC KEVOWUATWHEVWV»
MEUPBPAVIKWY TTPWTEIVWV

1.YTTO00XEIG 1.EmKoIvwvia
2. EvCupa 2.2UYKOAANON (KUTTAPIKA)
3.MeTa@opeic ouaiwv 3.MeTATPOTTEIC EVEPYEIAC

TTPATEIVES quuBETIKEG - BopIKES TTpaTEivE,  UTTOBOXEIG PnvupdTay Evlupa
HETEIPOPES QUMY

£E@KUTTEPIOS
XOpog

KUTTOPOTThOTU

7N o

X 30 V



O1 U0 KUPIEC OOMUIKEC KATNYOPIEC
OIQUEUPBPAVIKWY TTPWTEIVWV

a-helical membrane proteins B-barrel membrane proteins

31



a-helical membrane proteins

*YdpogpoBa kataAoira (15-35)

® 2 XETIKA PIKPEC YWVIEC WC TTPOC TNV
MEPBPAvN

*“Positive-inside” rule

32
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ATTOuOVWON MEMBPAVIKWYV
TTOPWTEIVWV
1 YTTEPBOAIKG OUOKOAN

1 ATTOpgOvVWwaon o€ OIGAUPA ONUAIVEL
aTTodIATOCN

1 Ta ATTOPPUTTAVTIKA KATAOTPEPOUV KAl
UEPBPAvVN TTOU diVEl JOPPN OTNV TTPWTEIVN
1 ATToovwoOnkKe
— BakTtnpiopodoyivn
— Kévtpo avtidpaonc PwrtoouvBeonc

35



“*MeuBpavikog NETAPOPEAG TTOU
avTAEi H+ €¢w aTtTd TO KUTTAPO.

“*H evépyeia AapBaveTal atro
TNV NAIOKN aKTIVOBOAia

“0Ot1av n peTIvaAn atroppopa
PWTOVIO Kal aAAadel
OIAMOPPWAON TTPOKAAWVTAG
aAAayn dlauopPwaong NG
TTPWTEIVNC.

“* AuTn N aAAayr) JETAQEPEI EVa
H+ atrd Tn peTIvaAn TTpog 10
ECWTEPIKO TOU KUTTAPOU

+Otav Ta H+ gi0gpyxovTal,
mmapayeral ATP atré tnv ATP
ouvBaon

36



KUTTAPIKOC PAOIOC
1 [lpoo@eEpel otnpien oTn pepBpavn

1 Spectrin, €10IKEC OIQNEMPBPAVIKES
TTPWTEIVEC

37






junctional

complex
spectrin
actin Y %
4
(A) attachment
proteins/ 100 nm (B)
transmembrane

proteins

Figure 11-31 Essential Cell Biology 3/e (© Garland Science 2010)







HIGHER CONCENTRATION OF SOLUTES
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Passive transport
LOWER CONCENTRATION OF SOLUTES




AELTOUPYLEC

Me TNV KUTTOPLKA LEUBpavn

TO KUTTOpO e€aodaAilst:

* (a) TNV eMKOWVWVIA LLE TO
eEWTEPLKO TtEPLBAAAOV

(B) Tov €Aeyxo Tou eldouc
TWV OUCLWYV TIOU ELOEPYOVTAL
Kol e€EpyovTal Ao To
KUTTAPO.




META®OPA OYLION
MEIQ MEMBPANHE

e

MNAGHTIKH ENEPFHTIKH
META®OPA META®OPA

ENAOKYTTAPQIH EZQKYTTAPQIH NPAOTEINIKH

TRGTANEN OUMWY META®OPA

AMAH QATOKYTTAPQIH

AIAXYEIH

F

YNIOBOHOOYME NH NINOKYTTAPQLH

AIAXYEH




Sucrose-H*
cotransporter

Sucrose
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. v

-

=

Copyright @ Pearson Education, Inc., publishing as Benjamin Cummings




C | Mitochondnal
ytoplasm matrnx

HPO4%~ > HPO42™
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ILCM proteins

Cell Bound Soluble Ligands
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YTTIOAOXEIZ

TTUPNVIKOI pueuPpavikoi

Cell Surface Receptors

a7



Cell surface Receptors Nuclear Receptor

- o
4 \

. /~  Hydrophobic
Ras  Pl3-kinase JAK/STAT Ligands Vv

in- | :
pathway pathway G;::::;or; ::g:g;)d pathway (eg: steroids) 4

CeH sur]ace

lllllllllllllllllllll

LTy
- '.l!l‘;l'

Nuclear
Receptor

m T Cellular
\ allaits Cellular
\\ tffocts

\ \ l Nucleus
\w-* 00000
OOOSS00000X GENE REGULATION

GENE REGULATION

Cytoplasm T
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OIKOVYEVEIEC HEPPPAVIKWV
UTTOOOXEWV

lSingIe—spanning (Tyrosine-kinase
Receptors)

ll\/lulti-spanning (Ligand-gated
anion channels, GPCRSs)



Recepior Tyrosine Ligand Gated G-Protein Coupled
Kinases lon Channel Recepior (GPR/GPCR)

|

[ The Ligand couses the ion Separate Receptor proteins, effectors
TK is activated by ligend | channel to open, it is the flow |etc. When the ligand is bound the
presence above a cerfoin | of ions which is 'seen’ inside |conformation of the receptor changes,
concentration the cell. The ligand causes o |the G-protein is o 'mediator’ belween
change of conformation the receptor and effector

50



Signal molecules

g?g

Activated
proteins

Cellular
response

Jycg j"q*,\@‘, Cellular
" @« > response

TSR

ADP

Activated tyrosine-kinase
receptor (phosphorylated
dimer)

(b) Activated system

'
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.GPCR cla

Class A: Rhodopsin-like

® Largest family
® Conserved DRY motif (i2)
® Conserved cysteines [ -S-S-

Class B: Secretin-like

® Large N-terminal domain

® Several well conserved
cysteine residues

® High Mr hormone ligands

Class C: Metabotropic glutamate

® Long N-terminal domain
® N-terminus sufficient for
ligand binding

Ratina
Odorarts
Catecholaminas
Adenosine

— ATP. Opiawes

Enkephaling
Anandamide

Peplides

Cytokines

g

Formy! Nelr-Lau-Phe
fNLP-peptide
PAF-acether
Thromdin

y  Qiycoproleins
8  hormones
i~ (LH, TSH, FSH)

Caldwonin
alaroinsin
Secietine
PTH

v
PACAF
GaRH

CAF

Gutamate
(reetabotropic)
Ca*"

QARA 'OARAg)
Pheromones
(VR, G,VN)

—— COOM

Rhedepsin
LHNMhCG

“hrombin
1— ANgIorer<sn

Adenosine (Ay)
Adrnargic (B2)
Semtonin (5-HT g

o -latrotngir
PTH
Secraun

] YF
e e

Glucagon

GA3Ag (HY)

YNy
YiNg
VN;

- Smooth-+Hum

Smooh=Dro

r Fri "/Fd Hum




S or superfamilies (2)

Class D: fungal pheromone

Class E: cAMP receptors

Class F: Frizzled /Smoothened

55



- Competstive antagonist - Allosteric or noncompetitive antagonist @ Agonist
Neuropepfide (Famlly A, B) Substance P (NK1)

LEX

¥, 3
¥y

/
hpy ‘
-~
2 <
e’

f A

Glycoprotein hormone (Family A) Glutasnate (Family C) Frizzied (F/8 family) 56
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GPCR classes or superfamilies

|

families based on ligand specificity

Each superfamily is further subdivided into families based
on their ligand specificity, with some families combined into
larger groups based on closely related ligands.

For example, the superfamily A GPCRs include groups such
as

The group for instance is formed by seven
(7) families (acetylcholine receptor, adrenoceptor, dopamine
receptor, histamine receptor, serotonin receptor,
octopamine receptor and trace amine receptor)

o7



G-proteins




https://www.youtube.com/watch?v=xTOmAQ4726s
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https://www.youtube.com/watch?v=xT0mAQ4726s

GPCR signalling

O— First messanger

Raceptor

https://www.youtube.com/watch?v=0nA2xhNiAow

https://www.youtube.com/watch?v=A3AUhRMCE9N0



https://www.youtube.com/watch?v=0nA2xhNiAow
https://www.youtube.com/watch?v=A3AUhMCE9n0

AoBevelec & GPCR

DISEASE OVERACTIVE KNOWN GPCRs
Schizophrenia SHT,, D,
Depression SHT,,
Hyperthyroidism - Thyrotropin
Hypertension . Angiotensin AT,,
Asthma Adenosine A,
Melanoma mer
Retinitis Pigmentosa Rhodopsin




B-barrel membrane proteins

® 2 xeTIK& «KOVTA» dlapeuBpavikd TuRuata (7-20)
® EvaAAayr) udpo@oBwV-TTOAIKWY KATAAOITTWV

® > xeTIK& peyAAEC ywviec w¢ TTPOC TNV YENPPAVN
® ApTioC apiBuo6c ammod B-strands

®N-, kal C-terminal, Trdvra oTov TTEPITTAACUIKO
XWPO

62



Harvard Cell Animation.mp4 1l

https://www.youtube.com/watch?v=FzcTgrxMzZk
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https://www.youtube.com/watch?v=FzcTgrxMzZk

AIAKINHZH OYZIQN AITO KAT ITPOX TO KYTTAPO

MHXANIEMOX

KATEYOYNEH
KINHEZHZ

MPOYIIOOEL

MNapoadeiypota
0VGLIY

ATIAH AIAXYXH

Hpogc pukpoTepes
GUYKEVTPOGELS
TS 0VGLOS

Awpabon om

GUYKEVTPUGT] TS 0VGLIS

Nepo, MmodahuTic

DUGIES, KoL afpL

ATIAH ATAXYEH
NEGH
MPOTEINIKOQN
KANAAION

Ipoc pikpiTepes
GUYKEVTPHGTELS
G 0VGLog

Awefabpon om
CUYKEVTPWGT TS 0VGLEG,
Ipwteiviko

Koovia.

lovra
x.y. Ca™, CI

YHOBOHGOYMENH
AIANYLZH

Hpoc pkpoTepeg
CUYKEVTPOGELS
TS 0VoLuC

Awefabpmon em

CUYKEVT PG TN S 0VGlac.
Hpwtsivikog
HETOPOPEUL.

Yaxyopa, apuivoiia
KL pepLKd wvra

QLMOQLIH
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EZ=QTEPIKH MEMBPANH BAKTHPIQN

1.FENIKATHO AEINTH (~25-30A)

2.2THN E=QTEPIKH MNMAEYPATIEPIEXEI LPS, ENQ AlNO
MEZA, POZDPATIAYAOAIOANOANAMINH KAl
OOZPATIAYAOITAYKEPOAH

3.EIAIKH TEPINTQ2H TO Mycobacterium, ME MEMBPANH
[MAXOY 2 ~90A

4 (MYCOLIC ACID)
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Lipopolysaccharide

Protection against hydrophobic
compounds

Host-parasite mteractions

Negative charged phosphate groups
Complexes Mg”" and Ca™*

Densely packed, low fluidity
Impenetrable, low diffusion barrier

O-arrtigen oligosaceharide




Iron uptake

[ron bound in ferrichrome
Binding at FhuA

Signal of iron binding
Conformational change

TonB binding

Channel opening
proton motive force
ExbD/ExbB complex

Transport over the inner membrane, FhuB
with energv from the ATPase FhuC




Mitochondria Bacteria

Outer-membrane
precursor Extracellular
space

TOM complex

SAM complex

e

B-barrel p Periplasm

protein k} Skp
Sec &= IM

complex

Cytosol

Quter membrane
precursor




extracellular
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Protein export
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Sec-dependent secretion

Sec-independent secretion

Chaperone/
usher
Autotransporter pathway
DM ﬁ@ { )
Periplasm T
I

Sec system

=

Type IV
secretion system
Type ll
secretion
system

1]

Type
secretion system
Type |
secretion
system
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[1aTI €ival onuavTIKN N TTPOYvVWon
OIQUEMPBPAVIKWY TUNUATWV;

* Ta doxnua vea
olMapa TNV TPG0d0 TNC KPUCTAAAOYPAPIAC

OKTIVWV-X, OI DIAUEUPBPAVIKEC TTPWTEIVEC €ival TTOAU
OUOKOAO va KPpUOTOAAWOOUV.

e Ta KOAG VEQ

o Eival KoIVWE atToOEKTO OTI N TTIPOYVWON
OIAUEUBPAVIKWY TUNMATWY €ival akpIBECTEPN KAl
EUKOAOTEPN ATTO TNV TTPOYVWON OEUTEPOTAYOUC
OOMNC OTIC OPAIPIKEC UDATODIOAUTEC TTPWTEIVEC.
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