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 Lidské miRNA geny: cca 1000
microRNA (miRNA)

O kratké RNA molekuly
~22 nukleotid

O komplementarni vazba k
cilové mRNA

4 inhibuji translaci a snizuji Stovky evoluéné
stabilitu mRNA konzervovanych microRNA
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Expression microarrays pro microRNASs:

ovelmi malé molekuly — 22nt — specifikum izolace, specifické znaceni i design sond
omalé zastoupeni ve vzorku — separace microRNA

oV lidském genomu cca 1000 gent — mensSi pocet sond na Cipu

onékteré maji velmi podobnou sekvenci — rozdil 1nt

opre-miR, pri-miR, mature-miR

omalo se vi o jejich funkcich — obtizna interpretace vysledku

ozatim malo zkusenosti a standardizace

b | hsamiR31: 5-AGGCAAGAUGCUGGCAUAGCU-3'
3'-TCCGTTCTACGACCGTATCGA AAAAAAAAAA-S’
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1/ 1zolace a stabilita microRNA
Problémy: velikost 22nt, celkové cca 0,01% z celkové RNA

Izolace:

TRIzol/TriReagent
miRvana (Ambion)

PureLink (Invitrogen)
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Izolace:
TRIzol/TriReagent
miRvana (Ambion)
PureLink (Invitrogen)
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Obohaceni:
PAGE
FlashPAGE Fractionator (Ambion)

Cell Lysate

Wells

flashPAGE™ Protocol Traditional PAGE Purification 5.85 rRNA
1. Pipet flashPAGE™ Lower Running 1.Prepare gel solutions
30 minutes 55 rRNA
2.Cast gel 150nt —
2 hours
2. Insert a “ready-to-use,” pre-cast 3.Pre-run the gel tRN'A
flashPAGE™ Gel Cartridge 30 minutes 100
nk—
WPAGE™ Upper Running Buffer 4. Load sample gg”t —
to the upper buffer chamber of the gel it —|
cartridge 5. E"’“""F?"'g'
3 30'5'0‘ =S . . F0nt —
4.Add your RNA or DNA sample (with 6. Stain gel to visualize region of interest
flashPAGE™ A40 Dye Marker) 10 minutes EOnt —
=1 minute 7.Excise desired size fraction
5.Run gel at 70 V on any standard power 5 mintes B0nt —|
sy 8. 5o0ak crushed gel with elution butfer
-~ inutas overnight
6. Collect PAGE -purified nucleic acid from 9. Collect first elution and elute again
2 fours 40nt — Enriched
22-24 hours miRMNA
Less than 15 minutes
/ 300t —|
5 % time thaurs)  +° = =
15min 20hours =

Dye



Stabilita microRNA : cDNA

A n0
Stabilita po izolaci =

Stabilita v FFPE (formalin-fixed parafin-embedded tissue) 2] :
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Stabilita microRNA :

FFPE Liver 3hr Stratagene  [FU|

Stabilita v FFPE (formalin-fixed parafin-embedded tissue)
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3/ Labeling — znaceni:

0 Neni mozny labeling pomoci znaCenych polyT pfi reverzni transkripci

O Pfimé znaceni (direct labeling) — vétSinou néjaka fluorescencni barva

O Nepfimé znaceni (indirect labeling) — probiha néjaka reverzni transkripce/PCR

Primé znaceni:
Jednoduché, rychlé a ,,Cim méné kroku tim méné vnesenych chyb a variability®

1/ ZnacCeni guaninu v microRNA

Flurochromem vazicim se na guanin jsou oznaCeny miRNA (Ulysis Alexa Flour 546/647)
VSechny lidské miRNA obsahuji guanin, ale v rizném mnozstvi

Nemoznost usuzovat na vzajemnou expresi riznych miRNA (rizny obsah guaninu)
(Babak et al., 2004)

miRNA

A = 3 B
21-22 nt
2/ ZnaCeni pomoci Poly (A) polymerazy et Py et
MUzZu se rozhodnout jak dlouhy bude poly(A) e
a tim ovlivnit silu signalu 5 wiuubuuduuboud ¥
(Shingara et al "y 2005) Couple Cy dye to amincallyl UTP
5 UutuuuUUUUUULUUY 3
2P
‘-2?&3{.
{eé:i?s_ Hybridize overnight

probe sequence

Analyze Cy3/Cy5 signal



3/ znaCeni chemickou metodou

3‘OH skupina je oxidovana na dialdehyd

Nasleduje reakce s Biotin-X-hydraxidem —> Biotinilovana miRNA
Vazba fluorescecni molekuly-quantum dot

(Liang et al., 2005) A
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Figure 1. Schematic principles of the miRNA profiling microarray. (A) Principle of labeling miRNA at the 3' terminus with biotin. (B) Principle of the miIRNA
profiling microarray detected with QD or colorimetric method.

4/ znaceni pomoci T4 ligasy | e D”;
Kratky znaceny oligonukleotid T ek

je pripojen T4 ligasou k 3’konci —
Vyhodou je prednostni vazba

na RNA o velikosti 18-30bp ->total RNA .
(Thomson et al., 2004; Castoldi et al., 2007) S-S

+ AMP, 2Pi, H20
miRNA ready for hybridization

Fig. 2. Schematic representation of the miRNA labeling principle: a short
Cy-dye labeled RNA-linker (donor molecule) is ligated to the single-
stranded miRNA (acceptor molecule) by T4 RNA ligase in the presence of
ATP.



Neprimé znaceni:

Znacen je produkt reverzni transkripce Ci RT-PCR

Vyhody: cDNA je pak stabilni a Ize uchovat, Pre-amplifikace a tim snadné&jsi
detekce méné exprimovanych miRNA

1/ znaCeni revezniho transkriptu miRNA

Reverzni transkripce pomoci nahodnych 8-mert znacenych 2 biotiny (3‘-(N)8 —
(A)12-biotin-(A)12-biotin-5° (Liu et al., 2004)

Reverzni transkripce pomoci nahodnych neznacenych 7-mert, nasledné
oznaceny s pomoci terminalni transferazy a biotin-dideoxy-UTP (Sun et al., 2004)
Nebezpeci chyb z nespecifické vazby primeru

2/ znadéeni produktu RT-PCR TENA 1
Vyhoda: snadna pre-amplifikace Smit v -2
Dva adaptory e [}
fluorescencné-znaceny primer (k adaptoru) il

(Miska et al., 2004)
Nevyhoda: antisense strand pritomen pri hybridizaci “=——-—

z
.—| e AsvHEI7 WNC
&

Resenim je rizna délka sense a antisense ->PAGE = [ s =0
(BaSkerVi”e’ 2005) GalPurifiy@ éi Ge'Pui[ile x—

Cyd (ssDNA) Cy5 (ssDMNA
3/ znaceni in vitro transkriptu { l H
Jeden z adaptoru je promotor T7 RNA polymerazy

(Barad et al. 2004) o ||



3/ Microarrays/ Proby:
Problémy: kratké RNA, malé rozdily v sekvenci, Tm

b

hsa-miR-31: 5'-AGGCAAGAUGCUGGCAUAGCU-3'
(Probe: ) 3-TCCGTTCTACGACCGTATCGA AAAAAAAAAA-S'

yr \ .o, o, Do,

| \ﬁ,.fﬁl..fﬁ...y

miRNA Isolation Labeling —t Detection

ﬁéi— ¢
f

Hybridization

€



Tm — melting temperature urcité proby
T — hybridizacCni teplota

Tm<T .......... nizsi efektivita vazby miRNA
Tm>T ... vySSi efektivita vazby miRNA

UJe tfreba navrhnout proby tak,a by mély vSechny podobnou Tm
To se u ,dlouhych® mRNA feSi vhodnym vybérem oblasti genu k
némuz bude sonda komplementarni nebo délkou sondy

O navic nékteré miRNA jsou témér sekvencné totozné

let-7L GAGET AGRAG - 22
let-T7e EAGET AGEL = 21
let-7d : AletieleldYe e = 21
let-7a GAGET AGRAS - 22
let-7f GAGET AGELCE = : 22
let-71 : SACGCTACHRAS = : 19

let-7g : AT AT A = . 21
LTEASSZTAGEAS TTiEL at

= = o NERSS, INVESTICE DO ROZVOJE VZDELAVANI
* e K <y Ty
2 b % . 3 ’7 Tato prezenta olufir ovana
x * " I % : m
OP Vzdélivani 4 o
EVROPSKA UNIE il pro k AN BT a statnim hottem Ceske oubliky

onkurenceschopnost




UPRAVA DELKY PROBY

Total RNA

Gel purify@

Small RNAs (18 - 26 nt)

Adapter ligation @
RT - PCR@
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Combine
and hybridize
to miCroarray

FIGURE 1. Microarray sample preparation and reference oligo-
nucleotide synthesis. Small RNAs were fractionated on a poly-
acrylamide gel, and oligonucleotide primers were then ligated to
the 5" and 3’ ends of the small RNA library (Lau et al. 2001). A
cDNA library was generated through reverse transcription, and the
product was amplified using PCR. Using a pair of modified oligo-
nucleotide primers in a second PCR, the sense strand of the library
was fluorescently labeled and the antisense strand was selectively
lengthened (Williams and Bartel 1995). The sense strand of the
asymmetric duplex was purified away from the antisense strand in
a denaturing gel, and this purified dye-labeled ssDNA sample was
used for hybridization and detection on the array. At each feature,
the signal from the miRNA sample was compared to that from a
reference sample, which had been generated by amplifying and
labeling synthetic oligonucleotides using the same strategy as for
the miRNA sample.

Baskerville and Bartel, 2005
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Fig. 2 Tm (melting temperature) distribution for microRNA probes
for human, rat and mouse. Red and black curves represent the Tm
distributions of the raw and normalized probes, respectively

UPRAVA SiLY VAZBY NUKLEOTIDU
LNA proby (Locked Nucleic Acid)

ribdzovy kruh je ,uzaméen® methylenovym muistkem mezi atomy
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Pouziti LNA pro nékteré baze v prébé



SPECIFITA VAZBY: LNA vs DNA proba
(Castoldi et al., 2006)
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FIGURE 2. Accurate miRNA detection in murine heart and liver samples using T, normalized LNA-modified capture probes. Detection of
miRNA expression by PM (perfect match; 100% complementarity to the miRNA sequence), IMM (single nucleotide mismatch at the central
position of the nucleotide sequence of the mature miRNA), and 2MM (two nucleotide mismatches at the central position) LNA-modified
captures probes. Data are presented as median intensity = SD (four replicas per miRNA capture probe; a representative experiment is shown).



SILA VAZBY:

LNA vs DNA préba
Tm az 72°C
(Castoldi et al., 2006)

Mixed LNA/DNA DNA miRNA
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FIGURE 1. Mixed DNA/LNA capture probes display increased sensitivity for miRNA
detection. miRNA expression was assessed in murine liver using a test set of LNA-modified
(left) or unmodified DNA oligonudeotide capture probes (right). Decreasing amounts of total
RNA were used as input material for miRNA analysis. Data are presented as median intensity
(four replicas per miRNA capture probe; a representative experiment is shown).



MIRCURY LNA Array, Exigon : 3 dny

Frotocol overview

miRCURY™ LNA microRMA Power Labeling Kit

CIP treatment Mix: RMNA sample
Spike-In miRMNA kit

Labeling reaction Mix: CIP'ed RMNA sample
Labeling buffer
Hy3™ or Hyb™™
DMS0

Enzyme

\

miRCURY™ LNA microRNA Array Kit

Mix samples Mix: Hy3d™ labeled sample
Hy5™ labeled sample
Hybridization buffer
Denature sample

v

Hybridize Hybridize at 54°C for 16 hours
Stringency wash Wash 2 min. in buffer & at 56°C

Wash Z min. in buffer B at 23°C
Wash 2 min. in buffer C at 23°C
Dry slides

v

Image aquisition Scan slides [recommended scan at Spm)
Download relevant GAL files from
WWW_EXIQOn.Com



Co se nemusi podarit:

Nekvalitni RNA

Nepodari se znaceni

Nepodari se hybridizace

Nepodari se promyvani

Technicka variabilita Cipu je vétsi nez ta biologicka
Nepodari se validace dat pomoci RT-PCR, atd

Prace s miRNA Cipy je velmi obtizna.
VSeobecné nizsi mira standardizace.
Obtizna interpretace ziskanych dat z
pohledu biologického smyslu napf.
deregulace nékolika miRNA (nador
vs. zdrava tkan apod.)

------

Fiber or scratch? Bubble

Edge effect Background haze
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microRNA exprese je schopna rozlisit puvod
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Chronicka lymfaticka leukémie a microRNA

nejcastéjSi leukémie dospélé populace !!!
Projevy: krvaceni, anémie, zvétSeni uzlin a
sleziny, infekce, hubnuti

nadorovymi bunkami jsou B lymfocyty
(hromadi se v periferni krvi)

prognéza onemocnéni velmi variabilni
(mésice vs. desitky let)

patogeneze neni prakticky znama

Iy &

&

Value Stage Risk Median Survival
Lymphocytosis 0 Low 12.5 years
(wbc > 15,000/mm3)
Lymphocytosis + I Int 8.5-9 years
nodal involvment
Lymphocytosis + | 5-6 years
organomegaly
Anemia [ High 9 months
Thrombocytopenia \Y 9 months

Rai Blood 46:219, 1975
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Crespo et al., 2003
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Years after Diagnosis

CLL Progndza

Neprizniva:

High Rai / Binet staging
Lymphocyte doubling time < 6 mo
— Montserrat Br J Hematol 62:567, 1986

B2M elevated
— Hallek M Leuk Lymph 22:439,1996

sCD23 elevated
Specific Genetic abnormalities
- +12
— 11q9-/del 11922-23 (ATM)
— 17p-/del 17p13 (P53)
CD38 positive
Unmutated Ig Vh gene
— Hamblin Blood 94:1848, 1999
ZAP-70 positive
— Crespo NEJM 348:1764, 2003
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Design

 Nn=94 CLL pt. samples for initial dataset

« Known clinical outcome data and ZAP-70

and IgVh mutation status (retrospective)
— Zap-70 - >20% or < 20%

— IgVh status — mutated or unmutated based on
sequencing (>98% homology cutoff)

* microRNA microarray analysis of 245
MiRNAs (a subset of known miRNA)

NEJM 353:1793, 2005



a N

94 CLL
patients
\_ /
I 1 1 1
a N (O N O N (O )
Group 1 Group 2 Group 3
N=36 N=10 N=1
ZAP-70 + ZAP-70 + ZAP-70 -
Unmutated IgVh Mutated IgVh Unmutated IgVh
\_ NS 2N NS J

~— } } —

MIRNA micro-array
(supervised)

13 miRNA signature (all mature):
discriminates group 1 from group 4 (p < 0.01)



Table 2. MicroRNA Signature Associated with Prognostic Factors (ZAP-70 Expression and IgV; Mutations) and Disease
Progression in Patients with CLL.*
Level of
Signature  MicroRNA Chromosomal Expression
Component Component Location P Value in Group 17 Putative Targets:: Commentfj
1 miR-15a 13q14.3 0.02 High  BCL2 CNOTGL, USP15, Cluster miR-15a—miR-16-1
PAFAHI1B1, ESRRG  Deleted in CLL and prostate
carcinomal®
2 miR-195 17p13 0.02 High  BCL2, CNOTGL, USP15, Deleted in hepatocellular car-
PAFAHI1B1, ESRRG cinoma
3 miR-221 Xpll.3 0.01 High HECTD2, CDKN1B,  Cluster miR-221-miR-222
NOVAIL, ZFPM2, PHF2
4 miR-23b 9q22.1 0.009 High FNBPIL, WTAP, Cluster miR-24-1-miR-23b
PDEA4B, SATB1, FRA 9D: deleted in urothelial
SEMAGD carcinomal?
5 miR-155 21q21 0.009 High ZNF537, PICALM, Amplified in a child with Bur-
RREB1, BDNF, QKI kitt's lymphoma1é
6 miR-223 Xql2-13.3 0.007 Low PTBPZ, SYNCRIP, Expression normally restrict-
WTAP, FBXW?7, QKI ed to myeloid lineage23
7 miR-29a-2 7q32 0.004 Low NA Cluster miR-29a-2-miR-29b-1
FRA7H; deleted in prostate
carcinomal?
8 miR-24-1 9q22.1 0.003 High TOPI1, FLj45187, Cluster miR-24-1-miR-23b
RSBN1L, RAPZC, FRA 9D; deleted in urothelial
PRPF4B carcinomal?
9 miR-29b-2  1q32.2-32.3 <0.001 Low NA
10 miR-146 5q34 <0.001 High NOVAIL, NFE2L1,
Clorfl6, ABL2, ZFYVE1
11 miR-16-1 13q14.3 <0.001 High BCL2, CNOTG6L, USP15, Cluster miR-15a—miR-16-1
PAFAH1BI1, ESRRG  Deleted in CLL and prostate
carcinomal®
12 miR-16-2 3g26.1 <0.001 High Same as for miR-16-1  Identical to miR-16-1
13 miR-29c 1932.2-32.3 <0.001 Low NA

NEJM 353:1793, 2005



94 CLL Patients
(41 treated)
Time to Initial Treatment Data

Supervised PAM
“Survival” Analysis:

Time to Initial Treatment

|

Short Long
44 +/- 39 months 88 +/- 42 months

|

!

9 miRNA signature:
discriminates pts with long vs. short interval

from Dx to treatment
(ended up being a subset of 15t 13 miRNA signature)



CLL a microRNA

O 13914 lokus je ¢asto deletovan u CLL

a miR-15a-16-1 lezi v této oblasti.
(Calin et al., 2002)

| Mutované
1 IgVH

0 miR-15 a miR-16 reguluje Bcl2.

(Cimmino et al., 2005; Calin et al., 2008)
Nemutované
O Exprese microRNA rozliSuje mezi IgVH
jednotlivymi subtypy CLL :

nemutované IgVH a mutované IgVH.

(Calin et al., 2005; Marton et al., 2008;
Zanette et al., 2007; Fulci et al., 2007) 0 24 48 72 :lﬁés‘::: 144 168 192

Preziti pacientt (%)

Stilgenbauer a Dohner, 2005, upraveno



PREHLED METOD:

30 PACIENTU ( / :0,9; median 63 let)
del/mut TP53 n=12  wt TP53 n=18

> 2 PO SEPARACI
ks SEPARACE kls (PODIL 295%
— CLL
bunék)
RossetteSep
—CD3

LNA miR-Arrays
EXIQON LNA microRNA oligos, 472 lidskych
miRNA spoluprace s EMBL

[ snizena exprese
I zvysena exprese

Pl R R

Real-Time PCR (TagMan ABI)
35 microRNA bylo vybrano
pro dalsi studovani




Pacienti s funkénim p53 maji ~ 10 nasobné vyssi expresi miR-34a (p=0,000001)
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miR-34a a regulace apoptozy

DNA damage Oncogene stress Other stress

-+.I—-

Transcriptional activation
|

\

GADDA45 @

v

Reprimo Post-transcriptional
gene silencing

L)

T

Cell prollferatlon Survwal Apopt05|s

O He etal., NATURE 2007:
miR-34a je transkripéné aktivovana proteinem
p53 (studium bunéénych linii)

O Bommer et al., CURR. BIOL. 2007:
miR-34a ovlivihuje BCL2 (studium bunéénych
linii)

0 miR-34a je abnormalné exprimovana u CLL
pacientl s abnormalitou p53 (Mraz et al., 2009;
Mraz et al., 2009)
O  prvni potvrzeni vyznamu miR-34a pfimo
in vivo u pacientu
d je znama uloha BCL2 v patogenezi CLL,
mozny vyznam deregulace miR-34a



miR-29¢ P=0.02 100
=2
< Mutované
S 500} oz 199
.% = _L igvH
d =TT 5 |
< 0t} - - = § )
o : 2 Nemutované
%. ,E 254 Del
gl - £5
£ o — - Tttt
D 0 24 48 72 96 120 144 168 192
o i
T meésice
E Stilgenbaner a Dohmner, 2005, mpraveno
% 100 |

wt TP53 del/mut TP53

(J  miR-29¢ reguluje expresi Tcl1 a Mcl1

O Tcl1 a Mcl1 proto-onkogeny jsou znamy z mysich modelt vzniku CLL
(Johnson et al. 2006; Zhou et al. 2001)

Mraz et al, Leukemia, 2009
Mraz et al., Leuk Lymphoma, 2009
Mraz et al., BBRC, 2009




miR-17-5p

—
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o

miR-17-5p

P=0.04.
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* Normalised miR-17-5p expression
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4l Stilgenbaner a Dohmner, 2005, mpraveno
2

wt TP53  del/mut TP53

Exprese miR-17-5p je fizena proteinem c-myc

miR-17-5p reguluje expresi E2F1, p21 a Cyclinu D1
(O’Donnell et al. 2005; Fontana et al. 2008)

Mraz et al, Leukemia, 2009
Mraz et al., Leuk Lymphoma, 2009
Mraz et al., BBRC, 2009



SHRNUTI VYSLEDKU

 miR-34a, miR-29c, miR-17-5p jsou sniZzené exprimovany u pacientu s
agresivnim CLL.

« Jedna se o prvni komplexni definovani expresniho profilu miRNA u pacientu
s CLL a deleci/mutaci p53 genu.

o Rozdily v expresi miR-34a, miR-29c, miR-17-5p mohou byt vyznamné
v patogenezi/progresi agresivnich subtypu CLL.

Je to k nécemu dobré i v mediciné?

Tab. 1
Exprese microRNA u pacientt s nepfiznivyni prognostikymi markery (nemutované
IgVH a delece/mutace p53)
(dle ' Calin, 2005; 2 Mraz, 2009b)
MicroRNA Chromozomaln | Exprese miRNA u CLL vzorkt s:
Foblast nemutovanym IgVH | deleci/mutaci p53
(ZAPT70+) (bez ohledu na IgVH)
vs. mutovanym IgVH | vs. wild-type p53
(ZAP70-) (bez ohledu na IgVH)
miR-15a 13q14 VYSOKA! NEZMENENA?
miR-16-1 13914 VYSOKA! NEZMENENA?
. . miR-16-2 3926 VYSOKA! NEZMENENA?
proliferative/ miR-23b 9922 VYSOKA! NEZMENENAZ
- : : miR-24-1 9q22 VYSOKA! NEZMENENA?
antl-apoptotlc pathways In miR-29a-2 7932 NIZKA' NEZMENENA?
CLL cells miR-29b-2 1932 NIZKA! NEZMENENA?
miR-29¢c 1932 NIZKA' NIZKA?
miR-146 5q34 VYSOKA! NEZMENENA?
miR-155 21qg21 VYSOKA! NEZMENENA?
miR-195 17p13 VYSOKA! NEZMENENA?
. miR-221 Xp11.3 VYSOKA! NEZMENENA?
Mraz et aI., Leukemia 2009 miR-223 Xq12 NIZKA! NEZMENENA?Z
- miR-34a 1p36 NEZMENENA? NIZKA?
Mraz et al., Leukemia&Lymphoma, 2009 AR5 13937 NEZMENENA? NIZRAZ
miR-142 NIZKA? NEZMENENA?
Mraz et al., BBRC, 2009 |




ﬁ-.;h'.'-.'E'i!E.'u':-;::j}ﬁ
) N b
;E' ﬂ;"r;ﬁ LEKARSKA FAKULTA MASARYKOVY UNIVERSITY
l 1_?;’: Interni hematoonkologicka klinika LF MU a FN Brno
= é}: Centrum molekularni biologie a genové terapie
2, g i
o .:'.-..I;.LNI:H;:_-&?

Dékuji za pozornost

MUDr. Mgr. Marek Mraz
marek.mraz@email.cz

EVROPSKA UNIE

26/11/10 CMBGT, Microarrays
= oy VERSL, INVESTICE DO ROZVOJE VZDELAVANI
’Xﬁr s ; M J; Tato prezentace je spolufinanco
' v 4 pro ::::‘nmlb.” t ?:{"'1 l\\:

Evropskym socialnim fondem
a statnim rozpoétem Ceské repub Ky

FAKULTNI

NEMOCNICE
BRNO



http://www.med.muni.cz/

Rosetta Genomics to Provide miRNA-Based Cancer
Diagnostic

GEN News Highlights

Fosetta Genomics reports the commercial availability of its first diagnostic test,
miRview™ sguamous. The testis being provided through the company's CLIA-
certified lab in Philadelphia.

‘miRview squamous is designed to offer a quantitative, objective, and standardized
diagnostic tool for differentiating squamous from nonsgquamaous NSCLC patients,”
explains Dalia Cohen, Ph.D., C30. Based on test results, physicians can decide the
hesttargeted therapy. The test measures the expression level of a miEMNA squamous
biomarker to differentiate between these two sets of patients.

The test has a reported sensitivity of 97% and a specificity of 91% in identifying
sgquamaous cell lung cancer. In blinded tests of lab-to-lab concordance, two labs
reached the same classification in over 95% of classified samples, the firm adds.
Classification accuracy was measured in a blinded test of a validation set of 64
samples compared to the consensus diagnosis of at least two pathologists, Hosetta
izenomics points out.

Current methods for differentiating squamous from nonsquamous non-small-cell lung
cancer lack standardization, are difficult to reproduce, and have low accuracy,
according to Rosetta Genomics. Studies that reviewed the accuracy and reproducibility
of histopathalogical classification of lung cancer found that 30% to 40% of samples
had been misclassified, the company repors.

Over the last few years, Rosetta Genomics has been establishing a base for miEMNA-
based diagnostics. The company has been working to find miRMA biomarkers and
has entered a number of licensing arrangements with universities for their miREMNA
discovering. It has also secured rights to technology needed for diagnostic
development and formed partnerships to aid the same. “We have traveled a significant



