BRAF RQ c.s L,

Real-Time PCR 5, 4 BRAF Glo gz ooy c>
StepOne L Rotor-Gene oKcws b 15 ey

N/ 24 (Cat#t BRAFRQ24)
N/ 48 (Catt BRAFRQ48) RUO

NG-WI-ASL-40-102

129 0ol 0 g e b
VOMPYTYYS @ ey o8 0 S gl sl OLLs ool

\l/

Novin
Gene



ettt setbe bbb bR etk b AR SetbeetRa et beecbene doddno )
B et e SRR e 3,5 ala> ¥
e e e s &l ase; Sledb! Y
et et R e Siales] oelul ¥
et ettty sessess e Re Rt Sebess st ereaseereas oS Shgioe 0
O i s s G s sl Jow F
D) s s e oS i g Jo 5 5,lgSs Lyl s Y
0) et ettt SeeeeR et R R sRe s et RR et et et 3,5 Codgass A
B ettt seseesiae s et setssseeessesaaeessesaaeesees 35 9,50 0)lge L
§ erterses e e e e e e e e oY SIS g blasl ) -
Y e et eteb e Seebaeeba bbb bane clio diges V)
V e ettt o e DNA #! 5l Y
A ettt s @gos DNA oS oy )15 39, Y
S 1380 o5 g o olKiws N ¥
L Real-Time PCR oKiws ooz V0
LI 6g0s DNA oS ) ol 50UT N F
L BRAF Gl iz w5 g, NV
L BRAF slo gz slp s ;LT NA

L O Cola 14



YO 2 Slaas MY

Y o e s oles Sledbl XY
Y s s e 2l Y
Y5 e oy Dloresgs XY




N

~ Y Novin
BRAF RQ (V1.2) Gene

doddo .
o9y 4 BRAF 5651 £+ 508 )5 Ltz o,y <> BRAF RQ cos
O o929, 5l SLSIDNA g, opl jo el oo o1,k Real-Time PCR
Dsdse alolid olaisl gls Gy g byl SoS 4 BRAF g e
S 9 9 byl 5l Gl agl 6w gyl CuS (nl WS J S uisren

b (A3l S lere 4 S Jlg SO slolis
S0 0 )5 Slabass B jlae Cya CuS )

O, abs .Y

g5 0 olulis cga |, Slil DNA wses oo, » 5% BRAF RQ cos
o395l £ 508 4o VBOOE, V600EC, V600D, V600K, VEOOR e
L ool cg oS opl .0iS o o2l,5 Real-Time PCR x4, L 1, BRAF

el 00 >, StepOne 4 Rotor-Gene slaolScws

! Aoy eI Y

Sl oagep ok ples 5 ab) slo cllad o oot 2 BRAF 35551
ol yw glgil )5 wibl oo GUSI7 e+ (905" ;0 a5 (595l (nl & boga o slo i
@ Mo o)lew 51 70+-F+ 0 BRAF g coli I8 bl ool gl
S5 059, o b 517V g amgs by b w 31 AVeY e degidle
non small cell lung g4 5l &, ;lo,w 5l 70-Y 4 (cOlorectal cancer)

50,5 oo saaliws Cancer (NSCLC)




N

~ Y Novin
BRAF RQ (V1.2) Gene

ooyl wlw! ¥
Speals sl oy L2STy by, 5l eolitul b e olelid oS ol o
Sy 2581y ol b oei o0 plsl Polymerase Chain Reaction/PCR

D9y 00 Ded o ;2SS g plulid solaisl gla el losliiul b i 5,50
BB o jsls slacgy 5l eolanwl b ous 285 JIgs Real-Time PCR

Ol STy (b )3 Syl i omyp b einlnly 0 S oo partts
el 4 5ls STy QL Sl a1 g lo (anseds diged j3 1, JIg 9929
Sy Jyaze oy 4 (635 (g (nl 50 Sl 4 ax g b sl gam o5
395 Bl 4 55 Sagll sloml ISl )05 92 5,589 ySdl ailis ol g, L

NIRRT PETIREEN

CuS Sl gine .0
1l (o0 pj Slge 9 D)5 b dledal) 4z 8o Jold oS
PEPS Sluwy lgsoxo
S A | X DNA &S J,=5 6l PCR .S

g S FA- ) VB00E 4> oy sl PCR Se

g S FA- \ VB00EC gz ow, s!» PCR .S | VB0OEC Mix

FdoSee FA 1) VB00D ez ()2 sl POR oS

Fdo S FA- 1) VBOOK iz (o) sl PCR S

Fdo S FA- 1) VBOOR ez oy 2 sl POR oS

FdgSe YO | ) ol aalls
Sy See YO ) e s2ls | BRAF Neg




N

~ Y Novin
BRAF RQ (V1.2) Gene

GO s B Juo P

2 SreSee @iy g S STy St g e 9 )l S B oSS

oS Ji g Joo 9 oIS bl LY

3 el ()l g Jo oo pjaz ;o -V les o Wb oS slge oled
dgl 2 (59, 5 5 CuS (g9, &5 oS Laml by (bbb slge nl & jge

il oo oolaiul BB g Jlaul celonds z 0
Ceb 1y oS gyo0es b aw 5l o cuS Slgiome 5 slaxil 5 wgd

Aaled eolain] Slis o sl elS Ja g Jo Sl Guizren

O, Cudguzxo A

o g}"’)}‘iﬂd‘ 4\.9)9- u|)4)l5 ‘L:.wy oolazuw! 6‘).’LQ.UWSQ." L

55 ol 2o oIS sl 85 o il IS Jole oles @
208 oo gl 50 s jop 4 yzmie ol 0 (6 ks 4655

CoS 9y 00l 7o slasl g b clndS Gl e o oS Olgie 51 @
Dgad oolau]

Do & &> oA b Fhge @) Gl ded SO) pesd Spgo 0 @
2535 1,8 eolainl 0,90 Wls cuS Sy

b i gl g 0ol (b Glidod Slas 6l S e Gl o
ol ged 0l 5,90 (IVD)




N

~ Y Novin
BRAF RQ (V1.2) Gene

L oyge0)lge ple A

o 5l s Ml s Dl 4 oS cnl 5l ool (sl
ol 8l Sljz ol en 4 Real-Time PCR oliws @
D99 S pgatts jed il @
(Vortex Mixer) ,.Ss,y @
(Dry Block Heater) e, &,),> Ssb @
(Nuclease free) s il Low ju g pisio o @
Real-Time PCR pgame 0oy, S g sl o VIO g5 @
P 090 Jor b WSV (ASGws @
(3 yw Sgb) 6"9*—*—“’9-'—‘ Ssb @

ey OlG g blas! Y-

S Az g 5 OIS 4 QIS mls oy 5l 6 iy @l

5 9K diged (39 03yl p 1) (o8 adien low wigei L IS olSin @
sl azals L s 1) T esall ol as

SSE o 5l g ascis |, 4> aw Clean Room L, pre-PCR glas o @
63k 0olel (sliad il inl g diged (5,005 (slad Jolis Lad o ] oS
STy g5l oolel (slad ¢ (PCR (slo algd 4 uSo 30958 (511) olgo
G395 slad aw 51 SO o aniab o (PCR 4g) o DNA wgas 09381 (61,)
@lmlr 5l asl bl 1) Gl oy 4 09> 4 pgpatte Jolug Wb
S e LaS 4w ol o hleg




N

~ Y Novin
BRAF RQ (V1.2) Gene

i azyo Ve UL I asdls Sl o g 9,0 51 8 i ) )5 gl @

s g3 SalS Byl 455 00 5,3 Gy (55, |y S Slge wsliiul plKin @
el dg) o Slgime it CleiSy  belie 5l adle IS5 Wi b g
S Soi il (590 50 |y o ()] 4l siz sl e 08T Jol>
}l.wd)lﬂowogéés)Ml)ﬁsz@lﬁbu‘)lfyja ®
DS a0l 0,5 2ol o lae ple g JB sle A 5l eolail
HRoldS ) g ansldS 8w Seb s, |, PCR slo g, Sen )5 cp o @

DS (550083 0als 0,5 Fu e ]

wl.wddg.u )

o568 S8l b g (alle® j0 ol S8 28L) (S8l Sob cnlie wiged
&zt g 00g HNedl jgesi CBl aS ail ally Az gy ol Wlg e ouis
axs lple S LSy Hgey8 ilidee LIS o adly iz slo ol
s5eg b cilize bl slp oS onl L BRAF g 052 Jlas 51 (tolejl

g wlyEs LS,

DNA ! il Y

ooliiwl )lgs oo alisee slocuS g o by, 5l (3L asges 5 DNA 215l (ol
tpsled o0 dnogi ) ) sl oS 5l oolaiul Lo .oges
e QIAamp Fast DNA Tissue Kit (Cat. no. 51404, Qiagen GmbH,

Hilden, Germany)

e Roche; High Pure FFPET DNA Isolation Kit (Cat. No. 06 650
767 001, Roche Diagnostics GmbH, Mannheim, Germany)




N/
~ Y Novin
BRAF RQ (v1.2) Gene @
Fdg S T JBlas s plol gl p3Y DNA Olme a5 alll alils 4z g5
ld 092 g Cand 1SS Gl i D jge 0 B ol co s e Ve e e i g

sk

SO DNA £ 5660+ JIV e gol> b oo sl diged ol anils Jas o
Bl il S 0

aigos DNA oS oy )5 hgy Y

DNA cis 51wl tazd BRAF (glaigz 3525 (slp diged gy 31 G
0d9uzo ;0 gl &5 (J)ge ;0 9 S8l pliebl jlew diges 5l end gl S
pll asl oo BRAF (5 gl gz (gm0 45 g0 Glalojl ol il gl
25 Trb 4 lon aiged jloads gl 5tnl DNA CodS ) (6l s anlys
Fdg e ¥ o3l G 45 aus yakas 5 008 o |, DNA g o lazgs
Tl yeS diged (i 4555590 50 cadlbioe g e Ve 3g0 L i
13,105 9525 o3l ploml (Gl wdly yidg Se

5 sms )5 esd 5,5 o s, |, (BRAF Ctrl MiX) J 55 So cigs
slge G bglsee 3l e S5 iz b 0 g ol Slgime JolS 5k 4
Sshyile comly 590 )0 1y o 4l aiz (6l 5 00,8 ol il ol U5l
o9Me gy (50 9380 0 S'ol (5950 5 929,50 5l 990 Sl S
9 e wold sl 50 CagSee 99 lem 2 gl Sln s S G 2
ool Ol g

D Ly 3 BRAF Ctrl Mix 1 yids ;Sxo Yo Il cogais Seno o &
Sisyd 5 S ALl Of 5 e walh aiged DNA 51 ycdg S
Sapd 1,8 oKiws S b o jleds gollas ) b o] e cgois 1) b g9, 5o




N
Novin
BRAF RQ (V1.2) Gene

2l Soe a lazl 1 b aly) SEPONe ol 5l oolicial &g o g

A2 )18 o B s 5 00505 §ai sl
AS alal (LG o ss ]y badloee So  «y5 568, oiws jl eolainl plKin tax o5

Lb)|}5| Py 9 b ows N F
>, StepOne L 5 Rotor-Gene sleolXiws b I8 cg> BRAF RQ cus

w00

Real-Time PCR oliuws pudiss .10

Sl S oo oolasl StepOne L 4 Rotor-Gene oliws 5l a8 Syg0 40
dled 3L e olpen I8 il o coliad b 5 asle e olfiws it
N e (S a5, QRCOdE Sl 35 51 o yiws BB (pizron)
L g BRAF 0.2 L o solisnl gy Ko g9 40 a>45 L RotorGene L
Ss, 1y Ldle iy, a5 oS Jeols yliebsl 5 asled ol |, “BRAF 0.1
laslesls )18 95,

VieW ai38 Gl 5 syie p0 Gl copd 0l glp pgal Gillae 1SS
Auto-Gain o sas 5L o, o .08 Sl 1, Gain Optimisation ..
I, oledas .oy |, Optimise Acquiring a5 1ol Optimisation Setup
s, |, Tube Position .auas slxil JUIS g0 ,8 lp p5 poai ke lds
BRAF (55l> sl 5 o)l g 9l anals Jlas ;0) 08 oulais Vo Lot
(oL Ctrl Mix

o= g oS s |, Perform Optimisation Before 15t Acquisition s, ;5

S |y




T Y 'Novin
BRAF RQ (V1.2) Gene

Auto-Gain Optimisation Setup X

Olptirnisation :

% Auto-Gain Optimisation will read the fluoresence on the inserted sample at
I
«

different gain levels until it finds one at which the fluoiescence levels are
acceptable. The range of fluorescence vou are looking for depends on the
chemistry you are performing.

Set temperature to |60 :ll degrees.

Optimise Al | Opimise Acquiing |

¥ Perform Optimisation Before 15t Acquisition
I~ Perform Optimisation At 60 Degrees At Beginning OF Fun

Channel Settings :
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Name | Tube Position | Min Reading I Max Reading | Min Gain I Max Gain Edit.. ‘
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1. Introduction

BRAF RQ kit provides a ready-to-use Real-Time polymerase chain
reaction (PCR) test designed for detecting BRAF V600 mutations
in human genomic DNA. All required reagents are included in the
PCR Mix provided in the kit. Control Mix also contains a different
series of primers and probe for detecting a synthetic DNA
sequence. The kit supplies this synthetic DNA sequence as an
Internal Control (IC).

This kit is intended for Research Use Only!

2. Intended Use

BRAF RQ kit is intended for detecting BRAF V600 mutations in
human genomic DNA. Most of the BRAF mutations are located on
codon 600 and constitute V60OE, V600Ec, V600D, V600K, V600R.
Detection is achieved using Real-Time PCR and is compatible with
Rotor-Gene or StepOne machines.

3. Background Information

BRAF oncogene is among the most frequently mutated kinases in
human cancer. Mutations in codon V600 have been reported in
different types of cancers including 40-50% of melanomas, 10-70%
of thyroid carcinomas, 10% of colorectal cancers and 3-5% of non-
small cell lung cancers (NSCLC).

4. Test Principle

The target is detected using PCR, where primers specific to the
target genome amplify its unique sequence. Real-Time PCR
facilitates the detection of the amplified product through
fluorescent-labeled probes. Therefore, monitoring fluorescence
provides a means for detecting the target without requiring post-
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amplification analysis. This eliminates the possibility of PCR
product contamination.

5. Kit Contents
The kit contains a manual, a flash card and following reagents:

Label Content Quantity | Volume
PCR Mix for quality control 2 480 pl
PCR Mix to check V600E mutation 1 480 ul
PCR Mix to check V60OEc mutation 1 480
PCR Mix to check V600D mutation 1 480 pl
PCR Mix to check V600K mutation 1 480 pl
PCR Mix to check V600R mutation 1 480 pl
1% Positive control 1 250 pl
BRAF Neg | Negative control 1 250 pl
Water PCR Grade Water 1 200 pl

6. Packaging models
The kit is available in 24 and 48 reactions of 25 microliters.

1. Storage and Stability
The kit components should be shipped and stored at -20°C and

are stable until the expiration date mentioned. Avoid repeated
freeze-thaw more than three times to prevent reduced sensitivity.

8. Product Use Limitations

e This kit is intended to be used only by specially instructed
and trained personnel.

e The user manual should be strictly followed, and any
modification will invalidate the results.

e The kit and its contents should not be used past the
expiration date on the package.




N

~ ¥ Novin
BRAF RQ (V1.2) Gene @

9.

The kit and its contents should not be used if there is any
sign of pink or red color on the Warm Mark label.

This kit is for Research use only and is not validated for [VD
(in vitro diagnostics) applications.

Additionally Required Items

To use this kit, you need the following items:

10.

Real-Time PCR machine and the accessory computer
Tabletop microtube centrifuge

Vortex Mixer

Dry Block Heater

Adjustable pipetters and nuclease free filtered tips
DNA extraction kit and required equipment/items
Nuclease-free 1.5ml microtubes and PCR microtubes
Disposable powder-free gloves

Cold block

General Precautions

To prevent false results, always pay attention to the following

points:

Treat all samples as potentially infectious.

Within the pre-PCR work area, assign three separate spaces
for: a) Sample storage and extraction; b) Reagent preparation
where the Master Mix is aliquoted into tubes; and c) Reaction
preparation area for addition of templates to the tubes.

Always wipe the working surfaces with 70% Ethanol before and
after work.

Thaw kit components on ice completely, mix by flickering
followed by a quick spin and store on crushed ice after.

Do not place PCR tubes on crushed ice. Use cold blocks
instead.
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11.  Specimen

Sections of fixed tissue (paraffin block) or unfixed tissue can be
examined. Note that tumor tissue is heterogeneous with uneven
distribution of mutant cells; therefore, different parts of tissue may
produce different results.

12. DNA Extraction

DNA extraction can be performed with different kits from various
manufacturers. We recommend using:
e QIlAamp Fast DNA Tissue Kit (Cat. no. 51404, Qiagen
GmbH, Hilden, Germany)
e Roche; High Pure FFPET DNA Isolation Kit (Cat. No. 06
650 767 001, Roche Diagnostics GmbH, Mannheim,
Germany)

Note that the minimum volume of DNA required for the test is 40
microliters. We recommend extracting 100 microliters or a higher
volume of DNA, enough to repeat the test if necessary.

Note: Extracted sample should contain 10-50 ng/ul DNA.

13.  Protocol: DNA Sample Assessment

Before examining a sample for BRAF mutations, the quality of DNA
should be assessed. If the results are within the desired range, then
a second test for detecting BRAF mutations will be performed. To
qualify DNA extraction, follow these steps:

Note! Check the volume of extracted DNA sample and make sure
it is more than 40 microliters and preferably about 100 microliters.
Volumes less than 40 microliters are not enough to proceed.

First, thaw the BRAF Ctrl Mix on ice completely, mix by inversion
followed by a quick spin and store on crushed ice after. Place the
required number of microtubes on a cold block including one for
each sample, plus two for negative control and water.
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Pipette 20pl of BRAF Ctrl Mix to each microtube. Continue by
adding 5ul of DNA sample, Negative control and Water to each
tube.

Cap the tubes and inspect visually to ensure all are capped
securely. Place tubes in the machine.

Note: Working with StepOne instrument, spin tubes briefly before
loading on the block.

Note: If using Rotor-Gene attach the locking ring.

14.  Devices and software
BRAF RQ kit is designed to work with Rotor-Gene and StepOne.

15.  Programming Real-time PCR Machine

Rotor-Gene or StepOne could be setup using templates provided
in the flash card, or accessible by kit QR code. For the Rotor-Gene,
select “BRAF 0.1” is for strip tubes and “BRAF 0.2” is for 0.2ml
tubes, Program starts.

Note: For Gain Optimisation, in the View menu select the
Gain Optimisation. Adjust the setting according to the following
image.

Make sure to set the Tube Position to number 1 for all channels
(note that Tube number 1 should contain BRAF Ctrl Mix).
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Auto-Gain Optimisation Setup

Optirisation

Y Auto-Gain Optimisation will read the fluoresence on the inserted sample at

e different gain levels until it finds one at which the fluoiescence levels are
acceptable. The range of fluorescence you are looking for depends on the
chemistiy you are performing.

Set temperature to |60 jdegrees.
Optimise Al | Dplimise Acquiing |

v Perform Optimisation Before 15t Acquisition
I Perform Optimisation At 60 Degrees At Beginning Of Fun

Channel Settings :

Name | Tube Position | Min Reading I Max Reading | Min Gain I Max Gain

Edit...

| =] s |

I | Close | Help |

Green 1 10F1 15F| 1 10
Yellow 1 10F1 15FI 1 10 Remaove
Remave Al

Click on the Start button (Green button on the top menu). On the
pop-up window click Start again and save the file to start the

machine.
You may also set up the machine as below.
Step Temperature and time Cycles
1 95°C x 3 min 1
95°C x 15 sec
2 45
60°C x 60 sec

Fluorescence should be collected at 60°C for FAM/Green and
VIC/Yellow dyes/channels. All mixes contain ROX with a final

concentration of 300nM in the reaction.
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Make sure that in the sample menu, the Positive controls have
been defined as “Positive control”. Patient samples are defined as
"unknown" and Negative control or no template control as
"Negative Control" or "NTC" respectively.

16.  Analysis: Sample Assessment

Data Analysis is performed in two steps. First, the test validity is
assessed and then DNA sample analysis. As the initial step, results
of negative control will be evaluated.

Perform quantitative analysis for both DNA sample (the
FAM/Green channel) and
. Briefly, click on Analysis menu and then, under
Quantitation tab double click on “Cycling A. Green”. Close the pop-
up window and manually set threshold at 0.1. Repeat above for the
Yellow channel and set the threshold at 0.1.
Note that a sample is considered Positive only if it has a
sigmoid graph and log phase, and only then CT is reliable and
can be used. In the absence of a sigmoid graph and log phase,
the sample is considered Negative, and CT, if present, is not
reliable.
Test is valid only if:
1) Water sample is Negative in the FAM/Green channel, and
it is Positive in the VIC/Yellow channel with CT of 27-33.
2) Negative control is Positive in the VIC/Yellow channel with
CT of 27-33.
3) Negative control is Positive in the FAM/Green channel with
CT of 23-28.
Expected results for a valid test are summarized in the Table1.
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Sample FAM/Green
NTC Neg
Negative Ctrl Pos (CT: 23-28)

Table1. Expected results for valid Sample Assessment.

If the above are met, then the test results are valid and may
proceed to DNA sample assessment.

B) DNA sample Quality Analysis:

- DNA sample is qualified only if sample is positive in FAM/Green
channel with CT of 22-30 and positive in VIC/Yellow channel with
CT of 27-33. This sample can be further examined for BRAF
mutations.

- Sample should be diluted with water, if a sample is positive in
FAM/Green channel with CT of less than 22 and positive in
VIC/Yellow channel with CT of 27-33. Dilute the sample to reach
CT of 22-27. By 2X dilution of sample, CT is increased one cycle.
After diluting the sample, proceed to the BRAF mutation test.

- Result is invalid, if a sample in the FAM/Green channel has CT
above 30 and, in the VIC/Yellow channel CT of 27-33. Also, the
result is invalid if a sample in the VIC/Yellow channel has CT above
33 and in the FAM/Green channel has CT of 22-30. In this case,
repeating DNA extraction is recommended.

DNA sample Quality Analysis is summarized in Table 2.

VIC/Yellow Result
CT. 27:3 Valid
CT: ;7_33 Sample dilution
criras | nvalid
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+
CT>33
Table 2. DNA Quality Analysis

Invalid

17.  Protocol: Detection of BRAF mutations

To detect BRAF mutations, each sample should be examined with
six mixes, one for DNA quantitation and one for each of five
mutations. Therefore, to examine only one sample, 24 microtubes
are required; six for the sample, 6 for the Positive control, six for
the Negative control and six for NTC. Respectively for each extra
sample, 6 microtubes will be added. Therefore, for two samples,
30 microtubes and for three samples 36 microtubes are required.
Figure1 shows tube setup for three samples.

To start, Place required number of tubes on cold block organized
in series of six each.

Pipette 20l of BRAF Ctrl Mix to each tube in the first series.
Pipette 20l of V600E Mix to each tube in the second series.
Pipette 20ul of to each tube in the third series.
Pipette 20ul of V600D Mix to each tube in the fourth series.
Pipette 20ul of V600K Mix to each tube in the fifth series.
Pipette 20pl of V600R Mix to each tube in the sixth series.
Continue by adding 5ul of extracted DNA, Positive control,
Negative Control, and water to each tube. Consider the first
and second tube in each series for positive control and
Negative control and the third for water/NTC. The next tubes
would be for samples.

Tubes setup for mixes and samples is shown in Fig 1.

Cap the tubes and visually inspect to ensure all are capped
securely. Place tubes in the machine and program it according to
the section 15.

Note: Working with StepOne instrument, spin tubes briefly before
loading on the block.
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Note: If using Rotor-Gene attach the locking ring.

> 4mm 5Sul Pos Ctrlin each tube
< ¢~ Sul Sample 3 in each tube

20ul BRAF Ctrl Mix in each tube s
20ul V60OE Mix in each tube
20ul VE00Ec Mix in each tube
20ul V600D Mix in each tube
20ul V600K Mix in each tube
20ul VB0OR Mix in each tube

Q@O@@® @@ = <— 5ulNegCtrlin each tube
@OO® @@ - <— s5ulwater in each tube

Q@O@@® @@ o <— 5ulsample 1in each tube
@O0® @@ ~<— 5ulsample 2in each tube

11101

Fig1. Tubes setup for Mixes and samples.

18. BRAF Mutation Detection Analysis

Before analyzing results for BRAF mutations, test validity should
be verified. To do so, results of positive and negative controls and
samples with Control Mix will be examined. If the test is valid, then
may proceed to BRAF mutation analysis.

Briefly, click on Analysis menu and then, under Quantitation tab
double click on “Cycling A. Green”. Close the pop-up window and
manually set threshold at 0.1. Repeat above for the Yellow channel
and set the threshold at 0.1.

Note that a sample is considered Positive only if it has a
sigmoid graph and log phase, and only then CT is reliable and
can be used. In the absence of a sigmoid graph and log phase,

10
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the sample is considered Negative, and CT, if present, is not

reliable.

A) Test is valid only if:

1) NTC is Negative in FAM/Green channel with all Mixes, and

2) Positive Ctrl, Negative Ctrl and NTC are Positive in the
VIC/Yellow channel with each Mix with a CT of 27-33, and

3) Positive and Negative controls are Positive in the FAM/Green
channel with Control Mix with a CT of 22-27, and

4) Positive control is Positive in the FAM/Green channel with
each of specific Mixes with a CT of 30-35, and

5) Sample is Positive in the VIC/Yellow channel with All mixes
with CT of 27-33.

6) Sample is Positive in the FAM/Green channel with Control Mix
with a CT of 22-30 and

Above steps for Test validation are summarized in Figure 2.

If all above are met, then the Test is valid, and results can be
analyzed further for BRAF mutations.

11
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vo — |G
Yes l
NTC/Pos/Neg ctrl
i NO — [ invaliel
VIC/Yellow:
CT: 27-33
Yes l/
vo - |
Yes l/
o [
Yes \L
Sample + All Mixes
VicHvellow v—
CT: 27-33
Yes l/

Yes \L

Fig 2. Test validation flowchart

12
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B) Data analysis for BRAF mutations

1)

Select the patient's samples, which are positive in the
FAM/Green channel with BRAF specific mixes with a CT of 20-
40, and document the CTs in Table 3.
Calculate ACT for the above selected samples through the
following equation.

ACT = Mutation Mix CT - Control Mix CT
Document the ACT in the Table 3 too.
If the ACT is within the valid range as mentioned in the Table
3, the sample has the BRAF mutation.
If a sample is positive for two or more BRAF mutations, it is
considered positive for the mutation with the lowest ACT and
negative for the other mutations.

Above steps for detection of BRAF mutations are summarized in

Figure 3.
BRAF Mix | Valid €T | S3MP!e | vajig acT | SamPle | posuit
cT ACT
CtriMix | 22-30 -
600E Mix | 20-40 <73
600Ec Mix | 20-40 <106
600D Mix | 20-40 <96
V600K Mix | 20-40 <9
V600R Mix |  20-40 <83

Table 3. Valid CT and ACT ranges for BRAF Mixes.

As an example, If CT of a sample is 24.7 with Control Mix, 35.2
with V60OE Mix, 30.5 with V600Ec Mix, 40.4 with V600D Mix, 42.1
with V600K Mix and 43.5 for V60OR mix, then ACT is 10.5 for
V600E (35.2 - 24.7), 5.8 for V600EC (30.5-24.7), 15.7 for V600D

13
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and 17.4 for V600K, 18.8 for V60OR (Table. 4). According to table
3, delta CT for V60OEc is in valid range, and patient is Positive for

BRAF RQ (v1.2)

V600Ec.

BRAF Mix | Valid CT Sag‘f'e Valid ACT SZ’B‘:"* Result
Ctrl Mix 2230 | 247 Valid
V60OE Mix | 20-40 | 352 <73 10.5 Neg

V60OEc Mix | 20-40 | 305 <106 58 | Positive
V600D Mix | 2040 | 404 <96 15.7 Neg
V60OK Mix | 2040 | 42.1 <9 17.4 Neg
V6OOR Mix | 2040 | 435 <83 18.8 Neg

Table 4. BRAF mutation analysis for a specific sample.

Note that a normal sample may cross-react with some of the
mutation specific mixes. However, the calculated ACT will always
fall outside the valid range. Therefore, a sample with CT of 20-40
in the FAM/Green channel for BRAF mutation mixes, will only be
considered positive only if ACT is within the valid range.

Note: if sample is positive with V600E Mix, it could be positive
for either V600E and V600K Mutation.

14



T & Novin
BRAF RQ (V1.2) Gene @

e,

No
—_—

No
—>

Fig 3. Sample analysis flowchart for BRAF mutation detection

Results can also be interpreted as below:

e Sample is Negative for BRAF mutations, if it is negative in the
FAM/Green channel with all mixes or has CT above 40.

e Sample is Negative for BRAF mutations if it is positive in the
FAM/Green channel with CT of 20-40 for one or more BRAF
mixes, but ACT is higher than cutoff range (Table 3).
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e Sample is Positive for BRAF mutations, if sample has a valid
CT and ACT is lower than cutoff range (Table 3) in the
FAM/Green channel for one of the five BRAF mixes. Briefly,

o ltis Positive for VB0OE or V600K if with VBOOE Mix has a
CT=40 and ACT<7.3.

o ltis Positive for V600Ec if with V600Ec Mix has a CT<40
and ACT<10.6.

o ltis Positive for V600D if with V600D Mix has a CT<40 and
ACT<9.6.

o ltis Positive for V60OK if with V600K Mix has a CT<40 and
ACT=0.

o ltis Positive for V60OR if with V60OR Mix has a CT<40 and
ACT<8.3.

e If a sample has a valid CT and ACT (Table 3) for more than
one Mix, sample is Positive for the BRAF mutation, which has
the lowest ACT.

Interpretation of results for BRAF mutation test are summarized in

Table 5.

Note that, if a sample is Negative with this kit in terms of BRAF

mutations, the following conditions should be considered:

o Sample is Negative only for BRAF mutations which was
mentioned, and it could be Positive for other BRAF mutations.

o Sample is Positive for BRAF mutations in quantities below the
sensitivity of the kit.
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BRAF Mix Sa(r:n1|_o le SaAn(I:[)rle Conclusion

>40 - Neg for 600E mutation

. 20-40 >7.3 Neg for 600E mutation

000E Mix 2040 | <73 | Posfor600E or 600K

mutation

>40 - Neg for 600Ec mutation
600Ec Mix 20-40 >10.6 | Neg for 600Ec mutation
20-40 <10.6 | Pos for 600Ec mutation

>40 - Neg for 600D mutation

600D Mix 20-40 >9.6 Neg for 600D mutation
20-40 <9.6 Pos for 600D mutation

>40 - Neg for 600K mutation

V600K Mix 20-40 >9 Neg for 600K mutation
20-40 <9 Pos for 600K mutation

>40 - Neg for 600R mutation

600R Mix 20-40 >8.3 Neg for 600R mutation
20-40 <8.3 Pos for 600R mutation

Table 5. Interpretation of results for BRAF mutation.

19.  Analytical Sensitivity

Analytical sensitivity of this assay is equivalent to the percentage
of mutated BRAF DNA that can be identified in the background of
wild-type DNA and is mentioned in Table 6. The sensitivity depends
on the DNA quantity in a sample. Maximum sensitivity is achieved
when a sample with Control Mix has a CT of 22-27 in the
FAM/Green channel; with CT of 28-30 in VIC/Yellow, the sensitivity
will decrease for some mutations.
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Reaction Ctrl Mix CT: Ctrl Mix CT:
22-27 28-30
V600E 1% o0,
V600Ec 0.5% 1%
V600D 0.5% 1%
V600K 1% o0,
V600R 2% 49%

Table 6. Sensitivity of the BRAF mutation detection assay.

20. Disposal Method

The contents of the kit do not require any special treatment before
disposal and can be directly discarded. Infectious specimens
should be maintained in 5% Sodium Hypochlorite overnight and
then discarded.

21.  Technical Support

For technical support, contact us via
Phone: +98 993-6223241
Email: info@novingene.com

22. Contact Information

NovinGene ParsVira
Address: No. 5, Iranshahr St, Tehran, Iran 1581633336.
Tel: +98 21-88837393
+98 990-1813124
Email: info@novingene.com
Website: www.novingene.com
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Symbols

Consult instructions

Research use only

d Manufacturer

for use

Lot number

Content sufficient for
<n> tests

g Use-by date

Catalogue number

E Serial number

/10°C
Temperature limit
-30°C

For more information and resources please visit our

website; www.novingene.com
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