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Gene  Chromosome Percentage of cancers Percentage of cancers  Percentage of cancers  Function
in which amplified in which overexpressed  in which mutated

RAB25  1qi22 54% B0-80% ND Cytoplasmic GTPase and apical vessel
trafficking

Evil 326 ND ND ND Transcription factor

EIFSA?  3q26 ND ND ND Elongation factor

PRKCI 3976 445, 78% ND Cytoplasmic serine-threonine protein
kinase

PIK3CA  3q26 9-11% 32% 8-12% Cytoplasmic lipid kinase

FGF1 531 N 51% ND Growth factor for cancer and
angiogenesis

MYC Bg24 20% 41-66% ND [ranscription factor

EGFR Ipl2 11-20% 9-28% <1% Protein tyrosine kinase growth factor
receptor

NOTCH3 9p13 20-21% b2% ND Cell surface growth factor receptor

KRAS 12p11-12 5% 30-52% 2-24% Cytoplasmic GTPase

EREB?  17g12-21 6-11% 4-12% ND Frotein tyrosine kinase growth factor
receptaor

PIK3R1  19g ND ND ND Cytoplasmic lipid kinase

CONE1 19q17 12-36% 47-63% ND Cyclin

AKTZ 19g13.2 12-27% 12% ND Cytoplasmic serine-threonine protein
kinase

AURKA  20q13 10-15% 48% ND MNuclear serine-threoning protein
kinase
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suspensory ligament of ovary

uterine (fallopian) tube
4 ligament of ovary

ameulla

ovarian
medulla

infundibulum

endometrium fimbriae

mesovarium| proad
mesosalpinx ligament
: of uterus
mesometrium

round ligament of uterus

myometrium

cernvix

ovarian
cortex

ovary
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Type 1 Type 2
Molecular signatures BRAF, KRAS, PTEN, b catenin TP53
Genomic instability low high
Frequency 20% B0%
Precursors adenoma/ borderline tumors, endometriosis de novo
Prognosis stage 1, slow evelution =stage 1, fast evolution
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Histological sub-types
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Stage IV Cancer

Tumars
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Marker Sensitivity ~ Specificity
Marker Source Details Type (%) (%) Reference
CA-125 Serum Cell surface Protein 89 72 Moss et al.
glycoprotein (2005)
HE4 Sermm HE4 used in Protein 83 90 Wu et al.
(ROMA) conjunction with (2012)
CA-125 94.3 75 Moore (2010)
OVAL Serum CA-1251I, Protein 93 43 Abraham
transthyretin (2010);
(prealbumin), Muller (2010}
apolipoprotein
Al, b2-microglobulin,
and transferrin
RMI Serum, imaging,  Ultrasound, Protein and T1-88 7497
and menopausal menopausal status, imaging and 84.6 75 Moore (2010)
status and CA125 menopausal
status
Ultrasound  Imaging Morphologic (gray Imaging B8-100 39-87 Webh (2007)
scale) ultrasound
FDG-PET Imaging Imaging 92 &0 Fenchel et al,
(2002)
FDG-PET, Imaging Combination of Imaging 92 83 Fenchel et al.
MRI, and three imaging (2002)
ultrasound modalities
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Woman presenting with ovarian
cancer-related symploms or signs*?

l‘r‘e 5

Histary and physical examination,t
ncluding genetic risk assessment

i

Suspect ovarian cancer
or other adnexal mass?

l\m i“’cs
Wormal

Other workup or referral ®——— Transvaginal ultrasonography

as clinically indicated and other diagnostic
(e.g., gastrointestinal) workup {e.g., CA 125)%
Go to G Abnormal or suspicious

for ovarian cancer§

lm

@' Risk assessment

l

Increased-risk personal or
family history (Table 3)?

|
ok

Refer for genetic Average risk of
counseling and testing ovarian cancer

l

High-risk genetic
mutation carrier?

MNo
Y

All high-risk mutations Consider long-term hormonal

confraceptive use, if clinically
appropriate

Gynecologic oncology referral (evaluation and

diagnostic, staging, or risk-reducing surgery)
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Mol s e plasse s 3l i 5 JS050 b=V D

Type Histology Precursor Molecular features
| Low-grade serous Cystadenoma—borderline Mutations in KRAS and/or BRAF (=60%)
carcinoma tumour—carcinoma sequence
| Low-grade Endometriosis and endometrial Mutations in CTNNB1, FTEN and PIK3CA
endometrioid carcinoma  cell-like hyperplasia* with microsatellite instability
| Mucinous carcinoma Cystadenoma—borderline Mutations in KRAS: TP53 mutation
tUMoUr—Carcinoma sequence; associated with transition from borderline
metastases from bowel tumour to carcinoma
| Clear cell carcinoma Endometriosis PTEN mutation or loss of heterozygosity;
PIK3CA mutation®
Il High-grade serous De novo in epithelial inclusion TP53 mutation (up to 80%) and BRCA1
carcinoma cysts; fallopian tube dysfunction
Il High-grade Epithelialinclusion glands orcysts  TP53 mutation and BRCA1 dysfunction;
endometrioid carcinoma PIK3CA mutation

Ovarian cancer I
1

- -

Epithelial Nonepithelial m

i T i T l —

: Others
High-grade| |lLow-grade M l ; Sex cord- ?
ucinous Clear cell || Endometrioid including
serous serous | stromal germ cell
TP53 BRAF KRAS ARID1A ARID1A Granulosa cell
BRCAT and 2 KRAS HER2 PIK3CA PIK3CA FOXL2
NF1 NRAS amplification PTEN PTEN ) .
RB1 ERBB2 CTNNBT  PPP2R1a ls;gg;;:.ey dig ool
CDK12 PPP2R 1
Homologous MMR deficiency
recombination

repair genes™

Pathway alterations:
PIBK/RAS/NOTCH/FOXM1

@ 2013 American Assoclation for Cancer Research
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v-raf murine sarcoma viral oncogene homolog B
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Characteristic No. of Patients (%)
Total 75
Age at diagnosis: Median/mean [range], y 47/46.3 [15-79]
Disease stage
I/ 45 (60)
v 30 (40)
Histology
Serous borderline 56 (74.7)
Low-grade serous 19 (25.3)
Mutation
KRAS G12D/G12V 17 (22.7)
BRAF VBOOE 26 (34.7)
WT for KRAS and BRAF 32 (42.7)
Clinical status
Alive at last follow-up 68 (90.7)
Dead 7 (9.3
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Ovarian cancer
¢ ' |
Epithelial Nonepithelial
v " v v B ! '
; Others
High-grade| |Low-grade ; ; Sex cord- >
Mucinous Clear cell || Endometrioid including
Serous serous stromal germ cell
TP53 BRAF KRAS ARID1A ARID1A Granulosa cell
BRCAT1and 2 KRAS HER2 PIK3CA PIK3CA FOXL2
NF1 NRAS amplification PTEN PTEN .
RB1 ERBB2 CTNNB1 ~ PPP2ATa  ponor--evaig cel
CDK12 PPP2R1a
Hom0|ogous MMR deﬂclency
recombination

repair genes”

Pathway alterations:
PISK/RAS/NOTCH/FOXM1
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Compounds chemical Producer
formula
Ethanol 96%-50% C,HsOH Ghadir
(Iran)
Agarose C24H35019 Pars Tous
(Iran)
Bromophenol blue (Loading Ci9H10Br,0 Merck
dye) 59 (Germany
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(Iran)
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Reagent Producer
GAPDH primer MACRO GENE toands J 3dm
Plshgam
Biotech(lran)
RASAI; primer QIAGENE -
(Germany)
RASA ; primer QIAGENE -
(Germany)
BRAFV600E primer QIAGENE -
(Germany)
BRAFV600E prob QIAGENE toass J s

(Germany)

Al



:d}q}ﬁo-‘:m.d‘“—"—\
@LLEQ:ﬁﬁ:;ud\ﬁ)L@jw)ﬁngimQYu»@@jjl{p‘YLgLA‘Q}a_? SIS el S
2351 3L Lo S5 SO 5l 4pes YO @ andllan 43 ol pand Silual wax 5 Ly 2ales]
SETE TN

o35 4 e Obe O 5 4 ped Y

Jb 3 O a4l Y

fmlin (5l 6508 (503 pox 5 (555 6 pe¥ VY

SETAE olo (63 51 dgde e TV 5 dool @3B Ol oy gl el o231 1 (5 1S 45 500
Dse s 4o D ol Bl Ll O e Wsad YO ¢ jge 90 43 5aiY0 ode ol 39 3L aelsl AT sl 2 U5 A
L £ 50 (6 4nd 0351 sg0 8 imen S (Sl e o 3L 6503 0 5 Jla S O p wised 00
23 RNA 2l 0l B s a0 Calg 55 3 8 ol ol ol aasice i Cos
RS U U LS)\J.@_<J _/\.CJJ':’.J'B

<3b 51 DNA 1 punlr-\-¢

:>\>(=t>,=;\¢>\):de&j)xg@\)qxwéu@k{m;
J\GJM‘QJK;J_MQ)H)‘QJ_:‘)K‘}Q)JS%L_’\)J_.QAJ\_AJLG‘J_AJJLSLAC»\JL
orb5sen (35 95 Lo addlas pl 535 S 05508 OdusS w5 5l OB 3 038 508 L ol
L;A_;i}fo;\&_;moimﬁwj@prs)\mgvj:p,ﬁgwﬂjgj\&;uh;ﬁ
TR
&jﬁ)b}b@b)‘)&ﬂé}ﬂé}l{(r;wO'&ijﬂdjj)@l{j\é{)sv»\@‘
Sl L w00 B o oS 5 525 ol 3l 55 aholidly b i gad l A sy b el o sin o]
Ll bts g ool s 53 g Sopgeo 0 aS il ol 5o o 1SS ad 0 cplir SIS cpl gl s 5

s e V/0 gy Sen s 4 g T 53 65 )

v



Whles Gy Gla 453V -T 2

b 1 6ls 4 5 Y-T K

(b 0357 &) Kb vy K2

eubieu\.ﬁ;}w@hi—vp




5 s 55 il SIDNA. el s o I
r2dl el 5 el s Gk s b 0k S S S Gk e L 4 5l 2l s
éﬁ&l.S%f’j&)bbeMoJﬁﬁjw Qﬁb)\rjfé.:n*')\m A
u)j_wj_w)\é\_i:;:\o bjbjobjf\uﬁ'}ﬁnm‘)PLJ}N}‘ZOOHLV»_;V{JU;&
Spd J Jsloe 53 5 05508 DS B ol e3ls 50

S il o3l Sl 038 05 s \-Y S5

W10 e 0 S5 5 olais Lo 53¢ 0355 S S ) KksS g5 51 20pL o LY
Sz el 3 ol cp s s ol Sl a3 07 (sles o akds Vo Do 4y 0iSe bl

dns s eSO sl N0 e & sdame 03538 sy Ko 4 |, PTB J}WJIZOOMLW Y
g N L P VN W I P B A RTS PRt PR RNV
sl Jlasl was V0
S e L4l 0 Se o333l s SCe 4 lae J 61 51 200pL e 4

A b glsee

Y4



13000 5wl 5 d osls |t sd ST O gt 4 gy Koo Sl gims S 235 L L0
5t A 59 S Jabe 5 D S e A sl 4% o> 55 aigs ) e 4P
A Rl e sy S

4z 13000 rpm i Sl 5 s 035531 sy Koo & PWI1 Jglos 51900pL (2 1
CS S 5 A 550 S ke 5 s Kee e S el 4% glos 55 aids ) s
Sl e

- 13000 rpm 5pi Sl 5 s o355 s s oo & PW2 J gl 51 7T00pL (e v
CS S 5 A A 555 S sl 5 s Kee e S el 4% gles 53 4235\ s
A Sl L

13000 5 5uis 5Lon 5 A 035550 o pis Som 4 PW2 Jslons 51 500UL o st A
3 Ad A 55 Sl Jadee 5 i S e A pLl 4% clos 55 aiss ) s 4fPM
A sl e s S

A% clas s aids V e 4 13000 rPM 3o mle siome yiied 3L Ll adsis Cgr .4
oo Jol aS Wt Crgis e 5 o s 553 (S ) Jsloms 5 a5 S s L oL
A Sl Sl

BUSI slas 53 aids ¥ e 4y 5 A5 35530 ss,Sun 4 1 PE Jgloes 51 200pL o«
RS

a0l 53 3leldr Ot plnil 4% gles 53 4233 ) e 4 13000 1pM 5 5d 5l
A

s s 5 =200 sles 3 obay Sl plosil s i 5a3 )Y

bl ok~ SuDNA g5l gl L gaV-Y 1K
2 T~ S G e




Y

< \Tissue DNA Extraction Kit

- 'j pal
Cat. No. A101211

Before starting

1. Add 10 ml of absolute ethanol to the PW1 (only at the first use).
2. Add 48 ml of absolute ethanol to the PW2 (only at the first use).
3. Add Proteinase K (PK ) solution to the lyophilized powder of

1

proteinase K and store at -20 ‘C until usage (only at the first use). B / 20 mg tssue
4. Check PW1, PL and PTB for salt precipitation. Redissolve any I ] 200l PL
preciptation at 50 'C.

5. Preheat the solution of PE to 56 'C before starting the extrac- 4450 i px 2
tion process to enhance DNA extraction yield. Vortex, incub. 56 ‘C
. . 3
Tissue DNA Extraction Protocol xiA <AL
1. Transfer 20 mg of tissue (10 mg for liver or spleen) toa 1.5 ml tube and 56 C for 10 min.

add 200 yl of PL solution. Cutting the tissue into the small pieces increases
the yield of genomic DNA and reduce lysis incubation time.

| 4
200 4l ethanol
Vortexfor 15 s

2. Add 20 ¢l of Proteinase K and mix them well by vortexing and incubate ]
at 56 Cuntil complete lysis (vortex occasianally). Lysis time varies depend- =T 5
ing on the tissue type. =
3. After lysis of tissue, add 200 ul of PTB solution and vortex for 15 seconds Spin 1 min
and incubate at 56 'C for 10 minutes. &_'*/ 6
4. Add 200 4l of absolute ethanol and mix by puls-vortxing (15 s). [ | Replace
5. Carefully trasfer lysate to the spin column. A quick spin before lysate .J 7
transfer would be prefered if there was any debries in the mixture. Spin 500 ul PW1
column for 1 min at 13,000 rpm. J Spin 1 min
6. Replace the collection tube with a new one. . — g
7. Add 500 4l of PW1 into the column and spin for 1 min at 13,000 rpm. I j"”'“ ;
8. Replace the collection tube with a new one. 700 ul PW2
9. Add 700 yl of PW2 into the column and spin for 1 min at 13,000 rpm. 4_Y_ Spin 1 min
10. Pour off the flow-through of collection tube. = 10
11. Repeat step 8 and 9 with 500 yl of PW2 (optional) 1 Ve 12
12. Spin for 1 min at 13,000 rpm to remove the remaining of the wash A== Spin 1 min

buffer. Transfer the spin column to a new 1.5 ml microtube.
13. Add 200 4l of preheated PE, wait 3 min at room temprature. If you want
more concentration add less PE (100 ).

14. Spin for 1 min at 13,000 rpm to elute DNA from the column. Store DNA
solution at-20 "C.

<3l 5 DNA glulas IS 55 5

Transfer column

1,\ 13
200 4 of PE

Rgx

14
L W

= Spin 1 min
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Blood DNA Extraction Kit

Cat. No. A101201

Before starting &
Add 10 ml of absolute ethanol to the PW1 (only at the first usel,
2. Add 48 ml of absolute ethanol to the PW2 (only at the first usel.

3 Add Proteinase K (PK ) solution to the lyophilized powder of 1
proteinase K and store at-20 ‘Cuntil usage (only at the first use) b/ 2 e
§. Check PW1 and PB for salt precipitation. Redissolve any pre- [ ;;: # "P‘:ﬂ
ciptation at 50 'C, i g
5. Preheat the solution of PE to 56 'C before starting the extrac- 0. o .
tion process t¢ enhance DNA extraction yield. 5770 206w

- 3
Blood DNA Extraction Protocol ml,c..m.
1. Add 20 4 of proteinase K, 200 4 of blood and finally 200 4 of "°"l""" L
PBintoa 1.5 ml micratube. 5 2
2. Mix them wel! by vortexing (15 s) and incubate at 57 "Cfor 20 =
min. Spin 1 o
i, Add 200 J of absolute ethanol and mix it by vortexing (10 5], = %
4. After a quick spin, carefully trasfer lysate to the spin column. {1 ;“““"

Do not touch upper rim of column. Spin far 1 min at 13,000 rpm. A

if you see blood on the calumn, repest the spin for 7 min, - wo;nt:ﬂ
5 Replace the collection tube with a new one, ! gl 4 -
fi. Add 500 . of PW1 and spin for 1T min at 13,000 rpm. g Rapsica

7. Replace the callection tube with a new one. RE 8

3. Add 700 4 of PW2 and spin for 1 min at 13,000 rpm. P oy
9. Pour off the flow-through of collection tube. T waste ?
10. Repeat step § snd 9 with 500 4 of PW2 (optional) = R

11 Spin for T min at 13,000 rpm to remove the remaining of the  $ 520 1mn
wash buffer. Transfer the spin column to a new 1.5 mimicrotube. }

12. Add 200 4l of preheated PE, wait 3 min at room temprature, 2004 ot PE
if you want more concentration add less PE (100 ). =

13. Spin for 1 min at 13,000 rpm to elute DNA from the column, ’L/ 13
Store DNA solution at -20°C S 1m0

o 3 DNA sl IS 555,

ss 7| ol DNA CidS aubir-1-0
s Run 75,81 J5 G,
. Gradiant PCR el L 05 o slajaly JLal ag sles (3LY=1 -1

B1% Lles s awls 53 05 4w sla el Jladl ¢ ang les 8L sl ¢l PCR sty
elil (V=) (-F) sl s bLight Cycler oaws s ol o (sl 52% 5%, 58%
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PCR 2815 53 eslizal 5550 DS 5 £V 50

Substance stock
concentratior
SYBR Green 2X
Mastermix
Rox dye 10x
Distiled water -
Primer 10x
cDNA _
Total volume _

Final Volume
Concentration in 1 reactic
1x 10uL
1x 0.4 pL
_ 6.6 uL
1x 2uL
_ 1puL
_ 20 pL

PCR oSy s eslatal 5,50 Sloy (g asl 5 0=V s

950¢ 5 1 cycle
minutes

950¢ 30 40 cycle
second

58%, 61°%, 30 40 cycle
590c 550c, second

720% 30 40 cycle
second

72% 5 1 cycle
minutes
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Ose o 1, 0f «s Real Time PCR sl s PCR aul 3 (6 abad ) oo sdalie b L
2 863 58 Glas IS (sl thialid o 53 xS 5le b sl e J3STs L s oS PCR
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« Early exponential phase
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~ Cross Point
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+ Quencher

¢ 6-carboxy fluorescein

. 6-carboxy-tetra-methyl-rhodamine
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Tagman™ probe Fluorophore

Reporier
Reporter Ghsencher

™ 3"'3

IC D
Forward .
primer EE8 ar—
DHA Target Fovarse DR Target

primer
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Abstract

Introduction: Ovarian cancer the fourth most common cancer is the most
common cause of death from gynecological cancers, the epithelium of which is the
sixth most common cancer in women. Although etiologic factors causing ovarian
cancer are not well known, genetic precursors such as changes in the pathway of
the KRAS / BRAF genes that lead to mutations in the pathway of Type I, the
evolution of ovarian cancer, especially in somatic cells, are important and
important. Ovarian cancer is one of the major issues in the field of surgery, which
requires serious and often complex treatment. This cancer has the highest
mortality rate among all female genital ulcers. In this study, the KRAS gene
family of the two RASAL and RASAL1 genes, which are the protein and are the
main components of the pathway of tyrosine kinase MAPK / RAS, are studied.
The common spot mutations in these genes eliminate the function of GTPase and,
as a result, result in the loss of the ability to inactivate the protein by themselves.

Method: In this case-control study, 25 ovarian tumors and 25 blood samples of
ovarian cancer patients undergoing surgery and 50 blood samples from healthy
women and 5 normal samples from ovaries as controls were studied. DNA
extraction was performed for all specimens and finally, the frequency of mutations
of RASA1l, RASAl and BRAFV600E genes was investigated by quantitative
real-time PCR technique.

Result: After analyzing the results of the Real-time PCR technique, a relative
method was applied to the tumor and blood samples of the patients with ovarian
cancer. Normal tissue samples were taken as controls and blood samples from
healthy women in terms of ovarian cancer, no No mutation was observed in the
two RASA1 and RASA1 genes in tumor samples and their blood samples. There
was no mutagenic tumor in the BRAFV600E gene, but in the blood of this group,
2 people had this mutation (8%) in the blood of healthy subjects No mutation was
seen from these three genes.

Conclusion: It can be concluded that due to the lack of mutations in the
RASA1l, RASAl and BRAFVG600E genes, despite the presence of these
mutations in other tumors, the potential to be introduced as research objectives in
biomarker discovery studies to detect the early onset of metastasis in cancer
patients the ovaries are not present. However, with regard to the BRAFV600E
gene and the presence of mutations in the blood sample of 2 people and the
incidence of 8%, it recommends further research in this regard as a less invasive
and early approach to detecting early stages of cancer.Given the prevalence of this
type of cancer, the importance of its primary diagnosis and follow-up of treatment,
and the frequency and frequency of mutation in the blood of these individuals in
this study, the results can be of great help in early diagnosis, treatment selection
and treatment-based treatment Provides individualized treatment for ovarian
cancer.

Keywords: Ovarian cancer, metastasis, RASA11 gene, RASAL gene, BRAFV600E
gene
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