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Mopuakn owayvoon

H ypnon TSXVle)\1 Hoplokng ProAoyiog 110( VO EMEKTEIVEL TNV

EMGTNUOVIKT] YVAOOT TNG QUGIKNG 10Topiac TV ochevelimv,
OTOV EVTOTICUO TOV aTOU®V Tov Ppiokovtol 6e Kivouvo yio
TNV OMOKTINGT GLYKEKPIUEVOV acOevEIDV, Kol TN Ol yvOoN

TOV AVOPOTIVOV VOGOV GE ENIMEOO VOVKAETKMOV 0EEMV.



Mopuakn owayvoon

Moploxr) OlyvV®GTIKY] GUVOLALEL TNV &pyaatnpioKrh
10TPIKN UE TN YVOGT KOl TNV TEXVOAOYIN TNG LOPLOKNC
YEVETIKNC KO £YEL PEPEL EMAVAGTACT) KATA T1 OLAPKELDL
TOV TEAELTOIMV OEKAETIMV, TOL EMOPELOVVTUL OO TIG

OVOKOADYELS GTO TTEOLO TNG poptakic froloyiac.




J To mocootd TNC OvaKOALYNG YOVIOL®MV TTOV
TPOKOAOVV VOGO OULEAVETOL LE YEMUETPIKN
TPO000, N OmOoid OLELKOADVEL TNV KATAVONGO
TOV 0G0EVELDV GE LOPLOKO ETITEOD

J Mopwoxkp  xatavomon ¢ aoBévelog
LETOPPALETOL OE  OlYVMOOTIKEC  ECETACELG,
OepamevTiKn), Kol TEAMKAE TPOANTTIKEC Oepameies



MopLok oldyvmon
Mopiokn)  owyvwon TV avOpOTIVOV  OLOTUPOY OV
AVOQEPETOL OG

> N aviyvevon oeopmv maboyovav UETOAAEE®Y GTO
DNA kot / 1 RNA

> 1 YOVOTUOTNON

> 1 TOPovciot YEVETIKOD VLAIKOU €EMYEVAOV TAOOYOVMOV
TOPAYOVTOV

TPOKEUEVOL VO OlELKOAVVOEL N aviyvevon, 1 oldyvwon,
VTO-TOSIVOUNGT, TPOYVMOOT, Kol TopaKoAovOnemn ¢
amoOKplong 6€ Bepameia.



Avénon tov opOUov TOV OLYVOGTIKOV
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Anonovoon
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Amopovoon DNA

Pre-treatment steps

y 4 [

Whole blood Take the sample
{200ul) {200ul)
= Spin
Animal tissue » t » » »
(10-40mg) S
: v v
Homogenization Add Proteinase K Incubation Take the

with LN2 & Tissue lysis buffer at 60°C for 1-2hr supernatant only

Spin

D ow | @

2

Cell culture Harvest the cells Add PBS buffer Take the sample

\
Genomic DNA Extraction
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PCR (polymerase chain reaction)

EmAektikoc
TOAAOTTAQGLOGLOC LLOC
YVOGTNG OAANAOVYIOC




Adening  Thymine

Guanine  Cylosine



Polymerase chain reaction - PCR

wanted gene

— 2nd cycle

| st cycle
template DNA
7 = .
4 copics 8 copics

<3ﬂ1 cyclc‘:::
=<

4

16 copies

4th cycle

Exponential amplification

— 351 pycle

26— 68 hillion copies







AMnrovyion (Sequencing) yuwo aviyvevon
AYVOOTOV LETAALAYDV GTO YEVETIKO VAIKO

Single-stranded DMNA
o be sequenced
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Real time PCR

Boocileton otV aviyvevon Kol ToGoTIkomToinom

TOL POOPIGUOV TOV EKTEUTETOL OO ELOTKE,

o0oproypopata
‘Eva. @Bopo@opo (] @Boproypopa, mopouolo e
Eval ypouo@opo) etvar pio @Bopifovca  ynuikm
Eveon mov Umopel va Eava-eKTEUTEL PMC UETE OO
oeyepon pe owc. Ta @Bopopdpa cvvnBmg
TEPLEYOVV  OPKETEC GLVOVOGUEVEC OPOUATIKEG
OUAOEC, | KUKAIKA LOPLOL LLE TOAAOVC Tt OEGLLOVG.

? SYEE Greenl Ian Probe
Sense Primer
35 5!
i } 5 3

EPEGEOEON 3==.%‘*:_© 5,
E X X X B9 F —"

A B
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Model of real time quantitative PCR plot

/ ARn
2,000,000

1,000,000

0 40
PCR cycle number
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Steps and variables of a successful
MRNA quantification using real-time RT-PCR (1)

tissue RNA cDNA PCR
sample

i nucleic acid RT real-time PCR
sampling isolation amplification

Sampling method: Extraction method:  Efficiency of RT: PCR Efficiency / Specificity:
e Biopsy e total RRNI\TA e RT enzyme type e Primer design
s Fixed material °m s RT temperature . [ ifici
s Fresh blood . -.mi;ro_FENA . Primer:: ] Er;;nse;nsspuescgl:r?er
s |iquid-liquid —
s Tissue storage e columns s poly-T Primer « MRENA abundance
= Liguid Mitrogen e Robot vs hand made s Random-hexamers = RMNAS cDMNA input
s RMA Later = RMNA integrity: s Specific primer s Polymerase types
s 15t extraction buffer » Bioanalyzer 2100 s Primer mixtures s Polymerase Mixtures
s RMNA storage —80°C s Experion = one-step qRT-PCR = PCR Inhibitors & Enhancers
== pative RNA = MNano-Drop e two-step RT-qPCR e Robot vs hand made

s MFold algorithm
© MWW Praffil 2008



Advantages of real-time PCR: Disadvantages of traditional PCR:

eIncreased dynamic range of detection *Poor Precision
«No post-PCR processing *Low sensitivity

-Detection is capable down to a 2-fold change *Short dynamic range < 2 logs

«Collects data in the exponential growth phase *L-OW resolution

of PCR *Non-automated

-An increase in reporter fluorescent signal is *S12€-based discrimination only

directly proportional to the number of *Results are not expressed as numbers
amplicons generated sEthidium bromide for staining is not very
«The cleaved probe provides a permanent quantitative

record amplification of an amplicon *Post-PCR processing



AMnrovyion (Sequencing) yuwo aviyvevon
AYVOOTOV LETAALAYDV GTO YEVETIKO VAIKO
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P450 oxidoreductase deficiency

Cytochrome P450 oxidoreductase deficiency (PORD); (OMIM:

613571 and OMIM: 201750) 1s a form of congenital adrenal
hyperplasia

a disorder in the electron donor for 17a-hydroxylase, 17,20 lyase, and 21-
hydroxylase, called P450 oxidoreductase



e AcOeviic & 36 etdv

e [IpoonABe 610 eCmtepPKO 1Wtpeio Evookpivoroyiog Avamapaymync yio
EALEYYO VTOYOVIHOTNTOG.

e 'Eyyouog and 7 €tiog
e O TOKETOC YWPIC EMTAOKEC
e Xelpovpynbeica kpoyopyla e nlkio 8 eTdv.

e AkoAovOnoe moAlamAEG Oepameleg Le TEGTOGTEPOVN.



OLKOYEVELAKO LOTOPLKO.

EAeUBepo Mntépa:
duoLloAoYLK EYKUOOUVN

MatePAC: LYLAC

1 adeAdn): vylnC

Elvat o §eUtepog amoyovoc LOG OLKOYEVELOG XWPLS avadepopevn evdoyapia

1O —C

De0 B

oLVaLKoTtN




AvTikeuevikn e€taon .

A.IL: 120/ 80 mmMHQ aALd 6€ GUVEYELS HETPNCELS NTTLO VTEPTACT)
20.:80/min

Ywyoc: 180 cm

Bdapoc: 89 Kg
BMI: 27
EvOvpeocrotkog
Xopic YovoaiKopooTio
Tpiyowon:

v Maoyding: AIII

v Tpiymoen oto vaorouto copa (TpocmTo, otiloc, 0DpuKkes, Gve Kor KGTm
PAYLOLD YOPO, GV KOl KAT® KOUMOKY YOPL, AVEO AKPO, Unpog): K.Q.
v Tpiymoen tov cpnpaiov: Tanner V



1) "EAeyy0G vAEPTAGNG - NAEKTPOAVTOV

Aptnproxn wieon: 155-100 (20:30)
140-90 (21:10)
150-90 (20:50)
135-90 (09:45)

Hiexktpoivrtes: K: 4.56, 4.18 (T : 3.5-5.5)
Noa: 144.9, 134.6 (®T :135-145)



2) Epyooctnprokoc éleyyoc:

Ocom

Twég Tweg
oVOQOPAS
ApastiproTiTa 1.7 ng/ml/h | 1.5-5.7
pevivC o€ 0pOa Oson
Aldoctepovn oc 6pba | 135 pg/m| 40-310




3) Aokpocio Xoprokic I'ovadotTpomrivng:

* EEwyeviic yopnynon hCG

» hCG : Eival avdioyo e LH
> Apo 6TOVG OPYELS
> Aweyeiper v nopoyoyn Teotootepovng



Aoxipaocio Xoprokng I'ovaootpomivng:
(xopynon hCG 2500 U yia 3-5 nuépeg)

ITPIN META TIMEX
ANAD®OPAX
17-OH-prog (ng/ml) | 6.1 12.05 0.2-2
11-Aeo&vkoptilOAn | 3.6 3.1 <8
(ng/ml)




4) ACTH test

e E€myevng yopniynon ACTH
e Métpnon emméomv KopTiLoANG kot 17-OH-ntpoyectepOVNC
e 'EAeyyoc Aettovpyioag AOL0D ETVEPPIOT®V

e ATTOKAEIGUOC GLYYEVOVC VITEPTAAGIOS TV EXVEPPLOI®MV AOY®
avemdpkelog 21-vopoEvidong.



To amoterléopato Tov ACTH test:

Xpovog 0 30° 60"
Cort ug/dl 18.0 40.0
17-OH-Pr ng/mi 5.5 6.0




5) Kapvotvmog

46 XY, ovoeuio eueavic optOuntikn 1 OOLIKT
YPOUOCOULIKT 0VOUOAL0 TapoTnprOnke.



YOUTEPACNUTO

 Apoipora £€m yEVVNTIKA Opyava

* EAa@p®c avinuévn apTtnpLoKt TIEGT)
e DVOL0AOYIKOL NAEKTPOAVTES

e Meiouévn mapoyoyn avopoyovmy

e ®VGLOAOYIKT UTOKPLOT KOPTILOANG



XOANnotePOAn
|

20,22 deopolaon (P450scc)

17-a 17,20
rnipeyvevohovn | UBPOSUAAGN Ly 17 OH-rpeyvevolovn —{ beopodaon |\ pHEAS
P450c17 | P450c17 |
I 3-B-ubdpotuotepoceldikn adpudpoyovaon
l 7-a udpotuldaoh l 17,20 l
TIPOYECTEPOVN P450c17 |—17-OH-mpoyecteEPOVN { &eopordon P avdpooteveSLOVN
P450c17
21-u6pofuldaon 17B-udpofuotepoeldikn
deldpoyovaon
\ 4 , \ 4 , I
deofuKkopTiKOOTEPOVN —— 11-6g0éuKkopTI{OAN ——» TECTOOTEPOVN
|
|
11B-udpofuldon 5'0"0“’0‘1‘”\/0‘0” I
KOPTLKOOTEPOVN » KOpPTL{OAN SludpotecTOOTEPOVN

aAdootepoOvn



IIBav1) owayvoon

o Mkt pepikn avemapkela otn opaon 17-a-vopoLvAdong
kot 17,20 oecuordonc kaO’ vwEPOYNV OVETAPKELOS
0EGUOAGONG.
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P450 oxidoreductase

Forward sequencing Reverse sequencing
150 160 170 150 1a0
ICLAGE AGCCTGCCOGGGE LG &80 & s TAGTCCTCATCCGAGLCGGCGEGCE AGC

<

y

e

rs1057868 /T Polymorphisms  rs1057870 /A

A503V Alanine>Valine G1716 S601S Serine>Serine
1058 .....1590


http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?type=rs&rs=rs1057868�
http://www.ncbi.nlm.nih.gov/SNP/snp_ref.cgi?type=rs&rs=rs1057870�

Forward sequencing
230 =240

Wzlf;i:;;z;:;;2;2;:Gz;z;;i;;;zs;z;z;;;;z;z: oo s
m“U”llmm“hm“Ahﬂnhllnlmh“xmlmmmmm 1‘““
Del 1658GTC1659 > del528Valine

Reverse sequencing

CCCCGGGTGGTACTATACTGTCCGCACC

|
“mmmmm“ml}hh mbi““dhnﬂhdh1“1&4l“lmm



GH INSENSITIVITY SYNDROME (GHIS) /Laron syndrome

*Kovto avastnua (Vyoc < 3n %
0¢on)

*DVG10A0YIKO PAPOC COUATOC
*XounAo IGF-I

[TaBoAroywn Tiuny GH petd amo
QOPUOKOAOYIKT) TpOKANoT: < 10
ng/ml (OT: > 10 ng/ml)

ERK1/2 |

Transcription

Target genes

| Target genes:

Growth
Stress
Metabolism
Cell cycle
Cytoskeleton
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GH INSENSITIVITY SYNDROME (GHIS) /Laron syndrome
Growth Hormone Receptor (GHR) Mutation

patient

rn‘.otl-\:er

‘mother w-ld-type

GHR-WT sequence, residues 560-620
RPGTGEHVPGSEMPVPDYTSIHIVQSPQGLILN
ATALPLPDKEFLSSCGYVSTDQLNKIMP*

GHR-1776del sequence, residues 560-581
C SLGQENMFQVLRCLSQTIPPFI*

A Novel C-Terminal Growth Hormone Receptor (GHR) Mutation Results in Impaired GHR-STATS5 But
Normal STAT-3 Signaling J Clin Endocrinol Metab (2005) 90 (1): 542-547.



; . : Table 2B. Standard and colloquial nomenclature for GHR mutations (Frameshift and splice site
Table 2A. STundgrd and colloguial nomenclature for GHR mutafions (Gross Deletion and erutaions),
Nonsense mutations).

Frameshift
DNA Site of Amino acld
Type of Mutafion mzn- Colloguial et .162delC Exond  p.K55fsX79 162delC 22)
change mulation change  nomenciature ¢.192_193dellT Exond  p.S65fsX70 A6dellT ()
c.421_422dupTT  Exon5  p.lL143fs147 422insTT ()
= 1.2 kb deletion  Partial Exon 5 (15}
e ©.743 744delAT Exon7  p.Y24Bfs259 230del AT (9
c.981delC Exon 10 p.I328fs348 981delC (25)
~ 19 kb deletion  Exon 56 (N
©.1324_1345del Exon 10 p.A442fs478 GHR(1-499)  (28)
del(5) p11-p13.1  Exon 4-10 (18)
e c.1734delG Exon 10 p.R578fs600 1776 del G (23)
c12GA Exon 2 pWAX WI5X (19) Splice
e IH-'-H G:‘.ﬁ. EI’D” 3 QWMK WIﬁx (Eﬂ} 594 AsG Exon & p.‘u"'l Q0 M206cdel El SOSplncB (2';'}
c. ]ﬂa (::‘A EI'DI'i 4 ﬁcm C&B-K {\21) 723 C=T Exon7 G2365plice (22,300
c.181 Csl Exon 4 p.RE1X RAX on c.875G>C Exon 8 p.R2927 R274T 31
Co47 CsT Exon 4 D.Q83X G5 (22} 70+ G=A Iritron 2 F0+1 G=A 22y
203 GaA Exon 5 0. WOBX WROX (22 C.266+1 GaA Infron 4 7141 GA (9)
£.303 CsA Exon 5 p.C101X CR3X (23) C.440-1 G>C Intron 5 VS5 -1 G>C  (24)
€.338 dupA Exon § pY113X YoIX # C.618+1.8kb ASG  Infron & W6 32)
cAT6T=A Exon & p.L159X% L141X% (19 C.619-1 G>T Intron & 189-1G>T ®
c.524 GsA Exon 6 p.WI75X WIS/X (22) C.619-1 G>C Infron 6 189-1G>C  (33)
¢.601 G=T Exon 6 p.E201X E183X (13 c.619-25 A>G Iritron & VS 625 A>G  (29)
c. 703 C>1 Exon 7 p.R235K R217X (24) €.785-1 G>T Infron 7 785-1G>T  (34)
c.124G>1 Exon7 p.E242X E224X (25) c.876-1 C>G Infron 8 GHR(1-277)  (35)
c.744 dell Exon7 p-Y248X 230def (26) C.945+1 G>A Infron 9 GHR(1-277)  (36)




AlAnrovyion (Sequencing) ko KopKivog

O c-kit

U BRCAL xou BRCA2
U PTEN

U PIK3CA

U KRas, HRas

4 EGFR



DPAPMAKA TIIOY XXETIZONTAI ME TON TT'ONOTYIIO

» Vemurafenib
» Cetuximab
»> Gefitinib

» Fluorouracil
» Leucovorin

> Irinotecan



KAPKINOX OYPEOEIAOYX

ANIXNEYXH METAAAAEHX XTO I'ONIAIO ™ BRAF ITPQTE

ko1 1 BRAF V600K/E2)
BRAF

(BRAF V600E

RE81 A T2T

1 1
MN-region P-loop

— strong activating e

intermediate e -~
— reduced activity R“‘!_G_S-G_Szﬁm EE”F iy
- silent o s =
W s K
-_— untested = K
i - I "
Cell growth and survival - the role of BRAF Mutated BRAF - the role of “V600
Growth Q_r::_nlmn
factor Cell mambrana factor . ____:EE"|I11-3I1I:JI._'-.I1E
|_.. |—~ This diagram
This diagram RAS
RAS ’ illustrates what

illustrates the normal
happens when

role that BRAF plays
BRAF in controlling the BRAF mutates.
rate at which cells It no longer needs
+ grow and divide. direction or signals
In & normal setting from ”_“3 RAS protein
BRAF is not active until Hm.l s '#rmanemlf"

it receives a “signal” active, “always on

from the RAS protein Therefore, the call
i5 always receiving a
signal to grow and
divide, i.e. the cell

becomes cancerous

Once this signal is made
BRAF signals to its
neighbours to start the

rocess of cell growth
Normal P g

cell growth
bDA

Nucleus




BRAF V600E/K - PSR-PCR

BRAF V600E/K - Control-PCR

llllllllll

nnnnnnnnnn

BRAF wild fype (green, no peak >50 T)

BRAF 600E (mutant, red curve: 59.7 ),
BRAF 600K (mutant, blue curve: 54.0 T) and
NTC (black curve, no melting peak detectable)

BRAF wild type (green curve: 64.6 C),
BRAF 600E (mutant, red curve: 60.4 T),
BRAF 600K (mutant, blue curve: 57.0 T) and
NTC (black curve, no melting peak detectable)

(lightMix kit BRAF V600E/K, Roche Diagnostics Hellas).




REAL TIME kit BRAF V600E/K

BRAF V600E/K - PSR-PCR

BRAF V600E/K - Control-PCR

...........

...........

.\.

— P — -—

BRAF wild type (green, no peak >30 C)
BRAF 600E (mutant, red curve: 59.7 ),
BRAF 600K (mutant, blue curve: 54.0 ) and
NTC (black curve, no melting peak detectable)

BRAF wild type (green curve: 64.6 C),
BRAF 600E (mutant, red curve: 60.4 C),
BRAF 600K (mutant, blue curve: 57.0 C) and
NTC (black curve, no melting peak detectable)

Valine
GTG = &
\V600E ‘l, ‘l'
GAGGIlutamic
acigﬂ"”

N " cooH




REAL TIME kit BRAF V600E/K

BRAF V600E/K - PSR-PCR

BRAF V600E/K - Control-PCR

..........

'
II 1

V600K/E2

..........

BRAF wild type (green, no peak >50 C)
BRAF 600E (mutant, red curve: 59.7 T),
BRAF 600K (mutant, blue curve: 54.0 T) and
NTC (black curve, no melting peak detectable)

BRAF wild type {greehull:':arve: 64.6 C),
BRAF 600E (mutant, red curve: 60.4 C),
BRAF 600K (mutant, blue curve: 57.0 T) and

NTC (black curve, no melting peak detectable)
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Moprakn o1dyveon 6Ty YOVULKOAOYLO=LOLEVTIKI)

HPV screening and genotyping

This cervical cancer screening test
“specifically identifies types HPV 16
and HPV 18 while concurrently
detecting the rest of the high risk
types (31, 33, 35, 39, 45, 51, 52, 56,
58, 59, 66 and 68)

In April 2011, the FDA (Food and
Drug Administration) approved the
cobas HPV Test, manufactured by
Roche.

Biorad: hybrid capture (FDA 2003)


http://en.wikipedia.org/wiki/Food_and_Drug_Administration�
http://en.wikipedia.org/wiki/Food_and_Drug_Administration�
http://en.wikipedia.org/wiki/Roche_Diagnostics�

Mopuakn o1ayvmon 6TV YOVUIKOAOYio-PHOLEVTIKI)
Aviyvevon

Toomhacuo (Toxoplasma gondii) ( test DNA/IgG avidity test) , CMV (auviokd
VYPO),

EBV, XAauvdia (Chlamydia Trachomatis)/ Gonorrhoeaa / epvdpd, epantoioi
(HSV1+2), /pvkomiacuo/ovpedmiacuol



Epunveio poproK®v amoTeAEoNATOV

Aviyvevon voukAeikod o&og  EEEEE) [Tgpovsia 100 6OV 0oeVH

Mn Aviyveven voukieikoh 0&éog =) A rovsia 100 and To KAk Selypio



IHoocotwkn-Ilorotikn pnéBooog
(t.%. Real time PCR ywo. CMY, kan bDNA ya
npocoopiond ukov goptiov HCV)

A.Opro aviyvevong: O pikpOTtEPOC OPLOUOC AVTLYPAPOV TOV
OvvavToL va, aviyvevfovv

Aviyvevon HCV RNA

mAdopa: 135 aviiypagpa/mL

opog: 162 avtiypapo/mL

ootk LEB0dog (3.200 avtiypopa/mL)

APVNTIKO 0TOTEAEGHO. CTLATVEL EITE OTOVGIN TOV
LUIKPOOPYAVIGHLOV OO TO KAVIKO OELYLLOL TTOV EAEYYETON EITE
TO.LOVTLO, TOV TOOOTHTO. KATM OO TO 0PI GVIYVEDTNS TNG
nebooov.

B. Opro mocotikomonjoemc. O pikpOTEPOS 0p1OUdC
AVTLYPAP®OV TOL LETPOVVTAL AELOTIGTO.

Opro mocotikonomoemng HCV RNA

To 6pro aviyvevong etvar 3.200 avtiypaga/mL, aALd TO Oplo
TocoTIKomomcem¢ ivar 7.000




AcOevng: 39 ypovov

KOTVIGTNG, KOWVOVIKOG TOTNG , Ol PUPUOKEVTIKT] YOV

YUOUTTOUOTO

-EVTOVI] 0OVVAULIO, KOTOBOAN
-avopeéia,

-votio, EUETOL, OLAPPOLEG
-Loadyieg

-aicOnua Bapovg oto 010 dvm TUNUO TG KOTAAC
-apBparyiec, ToOvoKEPAAOC
-TTVPETOC

-IKTEPO

-GKOVPO 0VPOl

-OITOGTPOPT] GTO KATVIGLLOL



Buoynuikog £leyyog

» veDLPECT) AVENUEVNC TIUNC TPOVOOULVAGES
» QveLPECT AVENUEVIC TIUNG YOoAEpLOPivIC,

AVOGOAOYIKO £AEYYO
Anti-HCV apvntiko

Moprako éreyyo
HCV RNA 4000 avtiypoapo/ml

ATAT'NQXH ?



Mopuakn o1ayvmoen 6TV YOVULKOAOY L= LOLEVTIKY)

** Yrnoyovipdtnro

¢ EmavalapPavoueveg amoforég

¢ IIpoomabeio avoamapaymyng e apvnTikn Ekfaocn: w.y.
YEVVIOT) EVOC TTAO100 LLE YEVETIKT] 0lGOEVELD 1] TN O10KOTY) TNG
KUTONG UETA QtO TPOYEVVITIKY O10YVOOT

* I'vootol popeic pog yevetikng achévetog

s Apviomapakévinon ko Ilpoyevvntikdg Eleyyog

Kapvotumog

0 Khaooukog
0 Mopiokoc



Process of Karyotyping

addl tissue adel chemical to
sample stimutate mitosis
W add chemical to transfer cells tofube
incubate A
b a stop mitoss in : anid centrifugs to
ey melaphase concentrate in layers
Culture ina
grasth miscdiuem

put cels onto
microscope slide
|

B -

3 % T K
HE W 3 tranzter o fube

ol contairing
L e fixativs
cut out chromosoms identity and add £tain to
pictures and arrange photograph enhance
nto karyotype chromosomes chromosomes
e Blood, skin, tumors (for ¢  Amniotic fluid or chorionic
identifying cancer) are some of villus specimens are used for
the tissue types used for prenatal diagnosis.
diagnosis.

AL0KPLTIKT) TKOVOTNTO TOV KOPLOTLTOV
Kopoiveton petay 3-5SMb



IMPOI'ENNHTIKOX MOPIAKOX KAPYOTYIOX (array CGH)

H npdopatn eicaymyn HOG VENS TEYVIKNG, TOL OVOUALETOL GUYKPLTIKOG
YEVOIIKOS VEpLotonog o pikpoosvstolyieg (array Comparative Genomic
Hybridization-aCGH), yvooty evpém¢ kot pe To OVOpd  ‘HOPLOKOS
KOPLOTVTTOS, EMTPENEL TN “UKPO-0VAAVGT) TOV avOPOTIVOL YOVIOLDOUOTOS
oE o€ OYECTN LE TOV KAOGGIKO
KOPLVOTLTO. ATOKOADTTEL AVWUOLIEC TOD OPOPODY OACKANPO. YPWUOTDUATO.
(m.y. tploopioc 21, K.0.) OAAG KOPLO VTO-UKPOGKOTIKEC OVOUUMEC TTOV
aPOPOVY UIKPES TEPLOYES YPOUOCHOUATOV TOL Agimovv (EAAElyeES) 1| OV
Exovv omlaclootel (dmlactlacuol) kol mov oyetiCovror pe peydilo apibuo
YEVETIKOV VOGT|LAT®V KOl GLVOPOLM®V.

Ot avopaAiec Tov aplBuod TOV ¥POUOCOUATOV (TPICMUIES, LOVOCMOUIES)
gtvar duvatd va, amokaALPOOVV Kol UE TOV KAUGGIKO KAPLOTLTO, EVM Ol
VTO-WKPOOKOTIKEC — OVOUOMES OV APOPOVV  WIKPEC — TEPLOYEC
YPOUOCOUAT®V OEV OVIYVEDOVTOL UE TOV KAOGOIKO KOPLOTLTO KOl
TOPALEVEL AOLAYVIOGTEG.




a  Metaphase cytogenetics b Array cGH c Whole genome microarray

Preparation of fatal DNA Preparation of fatal DNA
g:(z,_ from amniocytes, amniotic from amniocytes, amniotic
‘i:(-lq’,‘\. / fluid, or chorionic vill fluid, or chorionic villi
' Reference B0 w Fatal (sl th"ﬂ:
ini ON : DNA gl |
Gell culture and chromosomal staining i'[abEI wnht l fuorescent |
Lirescen - - . .
dyes Microarray consisting of dyes Microarray consisting of
o oligonucleotides or BAG - : oligonucleotide probes that
' claes re WE?%T'"H selected Hybridize fetal represent the whole genome
: regions of the genome ONA to microarra
Combing //r\ 5 d
equal ;
amounts - L
N ) Strong binding
Hybridize combined of fetal DNA

DNA to microarray to probe: match

O N
A Equglf ?gg?g:]zgtmn Weak or no binding
® ¢ ¢ & EEZEENL of fetal DNA to ~— - S I 'S

Normal 3 Inverted 3 More hybridization of

00606 probe: mismatch
) fetal DNA compared with idizati
Visual or computer-ased reference: fatal duplication . UL -:':_?Erreegggrad’,:lﬂﬂpﬂggm Read array and compare results with
comparison with normal chromosomes PR R Y i et et celetion human genome sequence to identify

to identify abnormalities copy number variants in fetal DNA

Read array and identify copy
number variants in fetal DNA

Can detect (an detect Cannat detect (an detect (annot detect
Whole-chromosome aneuploidy Whole-chromosome aneuploidy Balanced translocations ~ Whole-chromosome aneuploidy Balanced translocations
Large deletions or duplications Small deletions or duplications Small deletions or duplications )

Balanced translocations and inversions  Variants of unknown clinical relevance Variants of unknown clinical relevance

Triploidy


http://en.wikipedia.org/wiki/Chromophore�
http://en.wikipedia.org/wiki/Fluorescence�
http://en.wikipedia.org/wiki/Chemical_compound�
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Tv aviyveDeL 0 TPOYEVVNTIKOS HOPLEKOS KAPLOTVTOG

O mpoyevvnNTIKOG LOPLOKOC KAPLOTVTTOC OVIYVEVEL OAEC TIC AVOUAMES TOL UEYPL CUEPH UTOPOVGOLE VO, OL0LYVOGOVLLE
LE TOV KAOGGIKO TPOYEVVITIKO Kopvotumo (apviakod vypod 1 CVS) kal emmAéov v vmapén mbavov eAdelyewny
/K0l SIMAAGIOC LAV TEPLOYDV OAWV TOV YpouUocoUdTOVv o€ 10 @opéc neyolvtepn ovaivcn ce oy£on e TO KAUOGIKO
KapvoTLTO ( ). Tavtdypova, 0 E10IKOG GYESOGUOC EMTPETEL T CTOYEVUEVT
dtepevvnon yio EAelyEIS 1 SUTANGLOGHOVE YEVETIKOD DAIKOV oL oyetilovrtan pe mepimov 120 civopopa-voonuota, o€
avadutikd eninedo >200 Kb. Enopévacg, 1o 10T eivarl og 0€omn va aviyvedoel YEVETIKEG OVOUOAIEC, TOL LEYPL CTIUEPO
TOPEUEVOY OOIAYVIOGTES, TOGO OO TOV VILEPYOYPAPIKO EAEYYO OGO KOt OO TOV KAUGGIKO TPOYEVVITIKO KOPLOTLTO.

IHowd givon 1o EMTAEOV TAEOVEKTI|UNATO TOV TPOYEVVITIKOD HOPLOKOV KAPVOTVTOV

H epappoyn tov teot dev omottel 11 ypovoBopa KOAMEPYELD TOV OLVIOKOD VYPOD 1 TOV OelyHaTog Tpo@oPAAGTNG
(CVS), pe ovvémelon o éleyyog vo oAokAnpawvetal o€ 4-5 pépeg. Emumiéov, omaiteitor mold Aydtepn mocoOTNTO
delypatog, yio mapaderypa 5-8 ml auviakov vypoo.

Y€ TOLEC TEPIMTAGELS EQUPUOLETAL

To 180T aviyvedel cLVOPOUN Kol AALES YEVETIKEC AVOUOAIEC TOL gpavitovton EuPViKE o€ po Kot T GALD
(PLGLOAOYIKT] KON O™ Kol Y®Pic cuvOmS v LITAPYEL TPONYOVUEVO 1GTOPIKO 1 LILEPNYOYPAPIKA gvprpata. Eropévag, n
EQAPLOYT TOL UTOPEL VoL Yivel o€ O T OELYLATO TTOV OTTOUTOVV TPOYEVVNTIKO EAEYYO.

ITouwot givan o1 wepropropol ¢ e€€taong

Xnuetnveton 0t 1 uEBodo¢ amokaldnTEL LOVO avVicolvyieg (TOGOTIKEG AAANYES) TOV YEVETIKOD VAKOV.
Eniong, 0€v €ival o€ 0£omn va aviyveVGEL I6OLVYIOUEVES HETUTOTIGELS 1] UETATOTIGELS IE
avicolvyiec peyébovg <1Mb, yp®UOGOUATIKOVS LOGATKIGUOVS 6€ T0006TO <15%, kabmc PEPara Kot
uetoAldéels Bdoewv Tov DNA.




Inversion
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H avtikatdotoaon tov cuopfPotikod KopvoTLTTOU LE TO HOPLOKO KOTA TNV
TPOYEVVNTIKT  O1yvewor oamotehel axoun 0Ofpo  ovltnene oy
EMIGTNUOVIKT] KOWVOTNTO, VO Elvol EVPEMC AMOOEKTN Y10 TN OlEPEHYNON
uetayevvntikd. H peyoaddtepn dvokoAio mwov LIAPYEL LTV TN GTIYUN,
TEPAV TOV KOGTOVGS, APOPA GTNV EPUNVELN TOV ATOTEAEGUATOV.

Yndpyovv DNA aAAniovyiec didonapteg 610 avOpdmivo yovidimpa, 0Tov
0 aplOUOC TOV EMAVOANYEDY TOVE OLUPEPEL OO ATOUO OE ATOLO, YMPIC
KAMVIKEG emurt@oelg 6to @awvotvmo (CNVS, copy number variations).
‘Exovv avagpepbel peydieg eAeiyelg 1 SmAactocol akoun kot e TéENg
tov 10 Mb, yopic khivikég emmtwoeic. Emiong, eivar dvvotov n idwa
YPOUOGOUOTIKT] AVOUAA0 Vo, UV TPOoKaAEl KavEva TpOPANLO. GTO YOVEQ,
aALd Vo onuovpynocel coPapd mpoPAnuata 6to EUPpvo. Xvvenwg, Tpv
apyicEL 1N EQOPUOYN] TOL HOPLOKOV KAPLVOTLTOV GTNV TPOYEVVNTIKN
Oldyvmwon o€ eminedo povtivac, Oo mpénel va. vTAPYEL N OLVOTOTNTO, VO
epuNveLOOVV TOL OMOTEAEGUOTO, KOl VO GUGYETIOTOVUV UE TO QUIVOTUTO.
Avto Qo elvar €piktd povo oOtav Oa €yovv Kotoypagel OAEC Ol
YPOUOCOUOTIKES OVOUOAIEG KOl O QAIVOTUTTOC O OTOI0G TPOKVMTEL OO
aVTEC Ko eUTAOLTICO0VV 01 d01EBVEIC PdoElg OedoUEVOV.



Muikpoovetoryics (microarray) kou Kopkivog




Afirma Gene Expression Classifier (GEC)

Implementing Afirma Thyroid FNA Analysis into Practice

(A Representative Schematic)

Physician Performs FNA

v

Suspicious [
Malignant
v v

Follow with - i
Ultrasound “4-- BENIGN vtrl..:.f—r‘:t: ous

Afirma GEC measures the activity “expression” levels of more than 100 genes in a
thyroid nodule FNA



DOopicuog

O @0Oopieuog cival Evo PLGIKOYNUIKO QOIVOUEVO KOTO TO OTOI0 OPICUEVEC OVGIEC, UETA
and OEYEPOT), EKMEUTOVV OKTIVOPOAID pHE PUNKOC KOUOTOG UEYOADTEPO Oamd €KEIVO NG
oteyeipovoag aktvoPorac. Ymdpyovv otn @Uon ovcieg mov eu@oaviCovv "mpmToyeVN
@Bopoud" 1N "avtopbopiond™.

DOoproypopota: Eivar 101KEC yNUIKES 0VGieg TOV £youV TNV WLOTNTA Vo, Bopilovy Kot
YPNGLLOTOLOVVTOL GTOV AVOGOPHOPIGUO V1o T GNUOVCT] TRV avTicoudTtov. Kdde
eOopLoypoua anelevfepmvel POOPILOV PG GLYKEKPIUEVOD UNKOVS KOUOTOC TO 0010
KaBopileTal amd T0 TOGO TNG EVEPYELNS TTOV KOTOVAADVETAL KATA TNV OLEYEPCT TV
NAEKTPOVI®OV TOV.

Ta onuoavtikdtepa POOPLOYPOUATO TOV ¥PTGLULOTOIOVVTOL GTOV avocoPopiloud givor ta:
1. IooBetokvavikn prlovopeokeivn (FITC), eknéunel Tpdcivo ypmua.

2. IooBstokvavikn tetpopedvropadanivn (TMRITC), exkméumel KOKKIVO yp®LULAL.

3. ®vkoepvOpivn (RE), exnéunel moptokali ypoua.

Mepikéc amd TIC 7O OMNUOVIIKEG EQPOPUOYEC GTN OAYVMOOTN Kol GTNV €PELVa Eivol 0
avV0GOGPOPIGNOS kot In Situ vPprdomoinon ue @bBoproypopata (Fluorescent in situ
Hybridization, FISH).



FISH @0opilomv vBprowonog in situ
H In situ vBpidomoinon pe pboproypouata (Fluorescent in situ Hybridization, FISH) £yel cuoupdiet
o€ ONUOVTIKEG epevvnTikéC eCeMEelg ot Mopuakn) Kvuttapoyevetikn kot €yel evoopatmbel otnv
KMVIKN TPOKTIKY] UE OPKMDOS OEAVOUEVO aplOUd avaAvcemv. Me T CUYKEKPILEVT] TEXVIKT AVVOVTOL
TPOPANUATO TOV OEV UTOPOVV VO AVTILETOTIGOOVV e TNV KAAGIKN 0vAALCOT] KOPLOTLTTOV, OALG 0VTE
Kol LE TIC poprakeg teyvikéc. Etval teyvoloyia eCapetikd vaicOnn kot a&iomotn ko Paciletol otnv
vBproomoinon EHOPLOYPOUOCT|LACUEVOV OVIYVELTOV HE TO VIO UEAETN YEVETIKO LAIKO. Q¢ TEXVIKN
O100€TEL UEYAAN OLOKPITIKT tKOvOTNTO, KOOMGC £YEL MG ONUAVTIKO TAEOVEKTNUO TNV EQPAPUOYN TNG OE

Toprives

Gene Fixed Cells

m (on slides)
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(random cut) T

NERNRRRRNRRNRRNARAT]
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L L
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e I
s C) (on sf desr
1
N7
L+
, i ’ L N Antibodies anti-Dig (or Avidin)
. i linked with a flucrophor

EpifiuorescentMicroscopy
> The gene is located

XpOROCONATIKES OVONUAIES NI  OVIVEDOLUES RE TOV KOPLOTLVAO MIKPOTEPEG YPOUOCOUATIKEG OVOUOAIES, OTMG
UIKPOOITAOGLOGLLOT Kol LikpoeAAeipata, o1 omoieg eivar Suvatov va TPOoKAAEGOVY GoPapd GHVIPOLLX, OEV AVLYVEDOVTOL.

FISH (Fluorescent In Situ Hybridization, ¢@opilovea vpprdomoinen in situ): H avémtuén e uebddov épepe peydin npoodo cto
YOpo ¢ KutTapoyevetikne. Me m FISH elval dvvatov va aviyvevBoiv VITOUIKPOGKOTIKEC YPOUOCOUATIKES OVOUOMES
OV 0€ POIVOVTOL GTOV KOPLOTLTO, OTMC givol .. To uikpoéAleiupa 22011, to onoio mpokaAei To cOvopopo DiGeorge, pe coPapéc

KapdlokeS avopariss kal cvyvotnta 1/4.000 yevvhoelc.



Teyvikég Avoco@Bopropov

O avoco@Bopiopdg eivar n néBodog katd v omoia ypnoiporotovval plopilovra
OVTIOCOUOTO Y10, TV OVIXVEVLGT) KOl EVIONIGN AVTLYOVOL 1] AVTIGOUOTOS GE 16TOVG 1] KUTTAPO.
XPNOUOTOLEITOL KVPIMS YO TNV AVIYVELGT] QVTOOVTICOUATOV GTA OVOGOAOYIKE EPYOGTIPLOL

FITL § FITC
Conjugate -
I

flapilay
Tt [ TR

Dadg
aFHrvols
ARy AT wgg +
: F TALon Ao
[ o aTou Iaun oo lapn aTau

crabhio 1 Trado 2



Ynootponota yio 00K\naciss avoco@pdopionov :

1. Touég totOV. XpNOOTOLOVVTOL YO TV AVIXYVELGT QLTOOVTICO®ULATMOV KOl T1 LEAETT
vAMKOU Broyiog.

2. MovooTifdoec KOTTOPOKIAAEPYNUATOV. XPNCILOTOIOVVTOL KATA KOPLO AOYO Y1
NV aviyvevon avtoavticopdtov. ITpdkeiton yio LovosTtifdoes vEOTANC LATIKOV
Kuttdpwv avOpdmov 1 (dov (Hep-2, Hela, KB «.a.). Avartbcocovtal e
HikpokaAMEPYELD 6€ TAAKEG pe ToAlamAd Bubicuata. MovooTidoec amnd LoAvoUEVo
KUTTOUPOKOUAAIEPYT|LLOL YPNOLOTOLOVVTOL Y10, TV LEAETN LAOV.

3. Evaropfquota Coviavov kuttapov. Evaiopnua (oviavov Kuttédpov ¥pnoilonoteital
Y10, TV OVIYVEVGT) ETPOVEIOKOV OVTIYOVOV LOVOTUPNVOV KVTTAP®OV TOL GLOTOG 1)
HLELOD TV 0GTOV Kot O10POPOV VEOTAUCLOTIKMOV KUTTAP®OV 1) AVTIGOUATOV EVAVTL
AVTOV.

4. Emypiopnoto KOTTAPOV 1] LIKPOOPYUVIGUOV.



E@apuoyés avoocopopropnov

1. Aviyvevon [ikpoopyovion®v Boaktpilo, mnopdotto, HOKNTES, PIKETGLEC, 101
AV VEVOVTOL GE 16TOVC, Ploloyikd vYpA Ko KaAMEPYELES Le TNV HEB0OO TOV ApEeGOL
1 TOL EUUEGOV aVOGOPOOPIGLOD.

2. Aviyvevon avTicOndTtov évavtl Likpoopyaviou®v H aviyvevon avtr yiveton ctov
0pd TaoYOVT®V UE TNV HEB0O0 Tov EUETov avocoPBopioLo.

3. Aviyvevon Q@UOIKOV ovTyOvov Titoia ovtyove eivoi. opuoveg, &viouo,
OPYOVOEIOIKG,  QVTIYOVA,  EUPPLIKG  avTiyova,  oviiyove.  OYKmV,  GVIIYOVO.
Aeuporottdpwv, Hakpopaywv, epvlpav oiuocpalpiov kabwe koi to. aviiyovo
totoovuforotnrog. Ilpoyuotonoicital oe 16T00¢ Kou UEUOVOUEVO KOTTOPO UE TNV
Hebodo tov aueoov koi tov suuecov avosopbopiouod.

4. Aviyvevon — JLIKPOOPYOVIOU®MV KOl  GCOUUTANPOUATOS  OTOVS  LOTOVG.
Xpnowomotgitor yio TNV ddyvmon Tov avtodvoomv vocwv. Ilpayuatomoeitol pe
dupeco avocso@bopiouo.

5. AvViyvevon ouTOOVTIOOUAT®V. XPNOWWOTOlEiTaL Yoo TNV  Olyveon  ToV
avToAvocmv voowv. Ilpayuatomoteital pe Eupeso avoso@fopiouo



ANOXOENZYMIKEX ME®OAOI EIA (Enzyme-
Immuno-assay) ELISA (Enzyme - Linked - Immuno -
Sorbent - Assay)

A

» Mé£0oootr mov epapuolovtor evpEMS OTNV EPYOUCTNPIOKY OLAYVHOOT)
TOV AOLUDOEEMV.

» Avoa{ntoovue eite dyvooto Ag gite dyvmoto Ab.
» XPNOIUOTOLEITL OTN
— tayelo epyactnplokn Odyvoon yw v avoalnmon uikpoBrakov
avTiyovev (Ag) ota khvikd ostypato (aipo, ENY, vypd kot ekkpiporo,
TV acOevav) Kot
— otV avalnmon otov opd Tov acbevovg avticoudtwv (Abs) évavtt
Baxtnpiov, 10V, LOKNTOV 1| TOPAGITOV Y10, OLYVMOGTIKOUC 1| GAAOLG
AOYOVC



ApyM ™S nedooov

1 1. Zquoavon tov Ag 1 Ab yiveton pe éviopo

1 2. H avtiopaon Ag-Ab damictdveton pe aviyvevon
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PAAIOANOZOAOTI'TKEX MEGOAOI (RIA)

Radioimmunoassay (RIA) is a very sensitive in vitro assay technique used to measure

concentrations of antigens (for example, hormone levels in blood) by use of antibodies. As
such, it can be seen as the inverse of a radiobinding assay, which quantifies an antibody by

use of corresponding antigens.

Q-q—ﬁarjiuar.tilm antigen
‘q A “First” antibody

.l ® Add unlabeled antigen (@)
i

@
Q o4 Radinactive antigen [ @)displaced hy

® 9 ®
v v p unlabeled antigen (@)
® o

Precipilate ag-ab complexnes
with anti-immunoglohulin

(“second” antibody)
® o & Radioactivity of supernatant
* @ @ “—_ {ree antigen
* @

Radinactivity of precipitate
= bound antigen

- “Second” antibody
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Avocoamotintope TpoTeivov katda Western (Western Immunoblotting)

To avocoomotummue (] GVOCOCTOITMOUN) TOV TPOTEVOV &ivar pio avoilvtikn uébodoc mov
TEPAAUPAVEL TN HETOPOPE TOV TPOTEIVOV TOL £YOVV SOYWOPIGTEL NMAEKTPOPOPNTIKA Amd TO
TNKTOWUA GE VoL AETTO Kol LEUPPAVOOEC VAIKO GTNPIENG KO TNV QViYVELGN TOVS UE LOVOKAMVIKA
N TOAVKA®VIKE, AVTIGOUOTO.

Western Blotting Workflow
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J

is determined by sensifivity requirements and the
imaging equipment available




Western Immunoblotting kot ovayvemon

*The confirmatory HIV test employs a western blot to detect anti-HIV
antibody in a human serum sample. Proteins from known HIV-infected cells are
separated and blotted on a membrane as above. Then, the serum to be tested is
applied in the primary antibody incubation step; free antibody is washed away,
and a secondary anti-human antibody linked to an enzyme signal is added. The
stained bands then indicate the proteins to which the patient's serum contains
antibody.

*A western blot is also used as the definitive test for bovine spongiform
encephalopathy (BSE, commonly referred to as 'mad cow disease’).

«Some forms of Lyme disease testing employ western blotting.

*A western blot can also be used as a confirmatory test for Hepatitis B
Infection and HSV-2 (Herpes Type 2) infection.

Diagnosis of congenital syphilisby detecting Treponema pallidum

In veterinary medicine, a western blot is sometimes used to confirm FI\V+
status in cat
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The Process To Culture Cells

Harmvest Cells |

d

Isolate Cells with the nse
of appropriate enzymes

J

Apply the isolated cells on to am

appropriate growth media in a m
culure dish

l

Culture cells by placing the
culture dish in a cell incabator

N

Subcualivmre cells to ahiaim a
pure calture or to bypass some
problems (such as senescence)

P o T
R B, T

Verily the culiured
cells are of the cell tvpe
of inlcrest

J

Cells are ready to be
manipulated or modified for
experimental procedures
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Evoonarmon BrDu

Bromodeoxyuridine (5-bromo-2'-deoxyuridine, BrdU, BUdR, BrdUrd) is a
synthetic nucleoside that is an analog of thymidine. BrdU is commonly used in the detection
of proliferating cells in living tissues.

0
Br L
‘ NH
HO /K
ha N 0
CH; 0
H H
H H
OH H

2-Bromodeoxyuridine (BrdUrd)
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