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(> 1100 1)1 500) davssiall aan¥l ol (s b Cpalusdd) augi 3o 8 CasSpica
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quiadl @il paddd A Aariuall gihli-5-2
el pasiial) — 1-5-2

Sle ey e el bl galall Caagll duhay xd Al 3kl e

Canag @bl 5w (1997 (o5,als Martinez) sl oo b S8V Lt (3h0Y)
s salal) Al Cagplally Wle AdKal claall e lalae! Laaiy dolall g ls)
Gl Gl (2004« Wjhani) eyl jud b lele cuany dgliiag dy)liie i
Ricciardi) uasll dysall cbi@il) @ihlay 3kl oda acd any SN 0 3gay
& pen e (griads all de myaty el o Luils cuad) @l s<5 (2002605315
duailly Gl oo ehal A (0 SHT A8y JSy gl o daliie Leaiay (55505 ¢lgdad
OsSs By cpuadll Gajmall Cilal) N jesa pmdl) gl bbise 5 md) Gl o8l Yl
e ) ) AT Ay b cleels Bl s 8 ) i e gl s iz i (ial)
Wss cosllly Jshall Cun e Adliaad) GlaY) o Spalll 8 4850 Gie Jleaind (Sl
Gooe dused 4 g Aygl) e mdanal giall 4l duaill Cape 3 (1dS8) daailly allas)
g sy lly gl AT Bge Ll Gaall e gy A5l e e @A
Guinll Cilial o QU @l (35 5l) (0 308 Joall mhas IS Jani s ral Clag
(Cagad ek o (geiaty dacaia cuall 3l sale (K15 ccalsall Aal LBl (5SS
Rl oy Gl culay paisial cally " SiNUS ey Guadll Gn Gaisidl o3all

-(1990¢ ys AT 5 akai) Petiolar sinus (sl
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(2004 (55415 Ortiz) 4y shoal) Claldll (o oo 231l Guie 48)5 sy (1)JSS
hall Sis) pasdal-2-5-2

) (g yehaall Caa gy Lgi)lia By um s Aipall Chdall daal ane Sl g

G el sl o) cluball el 3 o Al el dpre b lgie JS dpea) s
aalsl) Ll il Lean) ey cclaaaall Gany W due )3l Galual) G sl gl aas
Op Al L alal) G gl paat 8 adieal) Sl sl gaig o el el Gl
il A elaly (2004) osxals Mari caalll a6 Gyedadl) cilaalls Ayl culyisall
Lall i an) ey dppedadl ciliall e slaeYU madll o lia 14 Ga )l goull
gl Afhsl QS aall dedie daa 12 Galdl axiiul 3 (RAPD 4
i GliaY) gn She) gl e Adle dap cuy RAPD J) cbdine o) gl
Al A)lie ¢ hali (2003) (sals Askari caaldl J6 g)al duly 3. gyedaall Caaglly
oailadlly RAPD 1) cilpise e aldieWh allyy el Juds o alical o 440

oaaly Dahlber Lo o6 oaf Ay by ccosllly LA Ay JSAIS LD Gyelal
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RAPD J) @ilpisas gall clia Jleainly elanll 530 o0 Wl S5 94 e (2002)
IS (o lgtle Jsmandl & ) bl o Lapds @llia o) duhall cauy 3 (Baly 17 2sms
Apehaall chdsall Gy aphiiul JS) LS ) ball cildse daliadl s 352y ikl
A Gyl gl
1)) o) cilidlally sl Chuagil) 8 dlexicall ciliddil) 6-2
(RAPD) Lilgde dadiaall Adeil) cilasl) 4,385 1-6-2
Randomly Amplified Polymorphic DNA

3 RAPD- 1l 456 lgie ddbisall ayiall cobusll pedad PCR J Jel&d acl
Ol Williams) sl baail) Caypeiy Sl ¢ oiil) e il 8 4l oda Cueadial
Y hlaml @hhll g8 a4 RAPD diph a5 (199455405 Zietkiewicz ¢1990«
o cdibidd) bl Cilial G 380 Bl il cluball (e paell 8 i
¢ adhgll saldl e Al GleS aladialy cddlsl) Al cddabedl) o hee pal
goill appull CRSSN 6 dgEl o2 Caendiul QX (19930 (y5als Barua ) el
srsinall (e plol Gl G, (A5EN) sla¥) e yaall AL dead) sy )
Calial dued (yn 48,ill RAPD 4yl caeadiady .(2002¢ 5,315 Nkongolo) Pine
Al CilasSl sjpan &y Silanas e Jsmnll 4DIA 0 8 3 gmaall el diks o
adlsll daadl yoail RAPDA L cuadivly WS (1999 ¢ ey ia) daadll (g
Sl e 56 AuEl sda o) il ciyells (2003 Glae) G5l e Wia Gpdal
e aaail Auln (2003) gassls Kudriavisev gl «osill Calial o cldlaay)

RAPD 1l cihiise o) \RAPD alatinly durum madll oo cia 64 G Aol 4Ll
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Dendrogram &5l 5aill as Ledviaig ¢ 15Y) Joadl 4883 Cilaslea et o)) LS
il & RAPD ) s 3.l (2006) Ssaludl o (2005 <5545 Sitthiwong)
e Il Jgane 45)laa A Glpdinell oda Creadin) SN dang A8))60 clpladll e
Oo gl 13 o il aST My e Aaia) g Y1 Bl skl e opdl xe 370

(AY) FLAIL Alae 48N S Sl gatll paad 8 A8 S bl
Tag 4 sl led aaii RAPD ags o (1990) osals Williams ¢
A8 ik Ll clgany e Ay bl n DNA (e ahalia adail polymerase’
Guiall e ilial o AISEN Danaill e dnimge Giligiee IS e Jead L@l RAPD
el JBY Gl Gl aas (1998 «y55aTs YE Stavrakakis ;19975 a1 This)
ighall chsall Calide (e dajlia Lamyad bgyd o ol slael g Al o3
uaaalls ¢ Taq polymerase " sl Guki dwluay, PCR 11 3 Thermocyclers
Alfalahi e 28 oal auhs 85 .(1994¢ 5,815 Buscher) dudsall <S5y gssill
e 24 Jal 50 20 o Shsl bl s 8 RAPD J) 4l alasialy (2012) ¢sals
L aasind Byaliey 5)Se Al Cilysa (e A3l ehiall 53 5 o SA alall Cilading
tsalll Loja 13.9 Jares daia 139 a3all oda dae iy At aia Sl Lgasan ilialy 10
paail s o) oS RAPD ) @ilyise o) (2009) ossals El-badawy gu aslgl
Adbid) Al L) 385 48l asalaall aaads Apalill 5,3 <N uad) g5l
JIpaly daludl leie lad 322] luball o38 Jie & Jasiio RAPD 1 Jiiall aalll
Glasne aladind 5 Y 3 Al laalgll 8l d)lie 4l 8Ky (il jgeds 8 il

gl maal A& Lall Julodl A8l ddjedl) Qllayy Yy <Radioactive probes  daia
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3aaly RAPD ilyige 223 .DNA. il e 4L 40S Qllayy SIS (Primers design
e B Qs e bl cplall el PCR 46 e adied A sl (0
JS4 PCR il padudii 3) el lilsll aas o opiitiag 32300 adlge Gaa JLaY!
Gupta) Leai 3h0 Al alagy apaf¥lh Bl gl jonad g <Gl S e aia
(2000« o5l

SSR 5 Siall Lapeull adalial) 45 2-6-2

laa aled) Agpall cibisal e (SSR) 5,8l dapll adaliall Culpige a3
B S Glasg o 3 Sia Bpia pblie (o Clpdisall 28 oS5 L Llla LI daid gl
sle Binse 8ysems £3585 (20006 9Ty Sefc ) sl Cilida Cilina 33K aalgn
sl (1997 osals Powell) spiall je sl i) Shlial 8 olsu Clgnall pen
Adle diga Cluise & (SSR) adibing Sl el of (1999) (5,815 Sweigart
SSR I chise of (1994) sals Wang o -DNAD (e AL il zliad L3S
ddline Calaal Gl syne Gl (A clial Y @bl 3aladl e Lee)sig Lhihe el
Jalas (1998 «Strus Plieske) (sl g siill dulys SISy ddifyoll Tl y¥) I o Lis) Jia
oy Al ailsall e € aaey UL (e S Sae) ity maw of (S SSR
zl) (Se 5 Genebank dgall cliball acld 4 Gadly SSRJ) wasd (K il
Chabane) leaitu Jiaty ikt s Sually dpma dgesian 'DNA'GLSS
LA linl 8 dpeal @3 SSR I g a5 (2002 <504y Hayes ;2005¢553Ts
Shsll g5l Aulag (20066 5Ty Von-Korff) asbiae dgls g1y adlsll Lals,Y)

Feng) adhsll le sanall Capiais ¢ 1531 G Saall 8 Gl (2005 <5305 Ozkan)
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Thomas) leisais &ls) o el SSR- I cilalasin) aal (a5 (2006 <5 AT
Dl Ay et 8 AR 3y gal) Alid) dallead SSR 4 caerdial (1993« Scott s
Bl o dole e UK o) (1995 (ys)als Botta) pals (S de)sall cuiall
sae b an 8 Jaal) o b degpsall caiall Sl g b jaall 4 SSR () clyin
ol SSR Ul Jlail Ayl 5)all g la,Y Ay (2007 «(y5aTs De andres) by
G e adl o Aud AN Q) e il Giiel Aalaie A8 sli L)
Pl Lind) Ageaall alial) dysa paa3 3 SSR U1 dallas aladind (K 1A L Canall
A il el e cluhall e 2l ohaly (1998) Christopher s Warren
e plaAiul ccuiall (e e 1104 Fingerprinting 4l deadl aulys & SSR
. 0.95-0.87 (m zsls PIC 48l donantill Jalaas daia 38 () 16 (e waad & 53l
ia 60 Gu Shsl sl paas 8 SSR ) 4 (2005) (s aly Akkak aasinl Liay)
& sk 12 alasiulyy chaugiall () jadl (g iball (8 3piall (gheald) caiall (e
e lilial e Cile sana ) waaS @iy Gand) ledany oo Wy il Wia 34 S
il Jalee Lawgiey 9.1 Aailll aiall sae dawgie oS, ULy el Cuall
Ay 8 Lk 45 e desene LAl (2008) osals Guido A6.0.77 PIC adsal
dguledy Auelyys 4506 (MOtIfS) lasy (pe sSE ) Afbins Saal) cBlludll (o pdlse
salsdl o) Aagull cul€y ccuiall (e e 48 e (tri - tetra <penta Nucleotide)
I a4 ot WS 0.84 0.13 g zslp PIC Jalaas diaia 16 ) 3 (e cpell
Jal w clones dsidie by yEe u Al alwlal saal SSR

bl e Adly, bl 6l aaas Sy 1 SSR sal 23 aladiud ) (Keshmeshicaal
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anlal) sl e e e SSR A cueadin) Al GlaVls cluball e aaell aagg
zadlls (1992 ¢ Kocherts Zhao) ¥ ¢ (2009¢05,als Al-Halabi) ~lails
Granles ) Caiall 230 Jihal Ay 8 55€ gt cuiail (1995 «(y5,a]s Roder)
plain aady lae lgne bl JS0 ddagyell dfibing Soall adlsall (e S 220 30a5 8
apadl cbdsall aladiuly Hdladl e Qs dugll maly A dsal) bl bk
Ghol) haaill 455l YA (e (2009 <55 »ls Eibach) Marker Assisted Selection
sl (e gl a8 o) SIX. bl seld b Aagine o)al Llail ge Ll e gl
DEYI Ji Adhall e g€ cultured in vitro Losall G s5KW cylad B ()9 e
SSR Il dlse 9 alaaiuly (2007) osals De andres o6 .(1998 «ys,als Sefc)
OS L e e el Jeal) (e ddpe s e CaiSl) 3 AFLP ) Ay dee e
ol Jae a Lee laliag Legd) g 315 140 RU 51103 P pladU dually ey
(2 2000) o5 ATs Lefort g V1 aad (plsense Liss 4l Jsadll pame & e
3480 b gl (b iz Tl 3-6-2
s Restriction Fragments Length Polymorphism(RFLP)
Molecular hybridization — based ) Jyall guaell Je sadiadl Gall &fydisa
RFLP Restriction sl adad Jlshal (plit ilydine aain ) (DNA markers
Nybom ¢ 2008 tepanovic s Hauschild) Fragments Length Polymorphism
Dl amy Aal) Cpagill e sadiaa) Lall cilyige 5l cijeds 381 (2014 <5535
Restriction enzymes ausill cilayy) alinS) Laa oS cale oylady sl

Gkl 4l Jof by & 1975 ale Southren blotting ¢p3sws daass <1968 Al
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Restriction Fragments Length Polymorphism auéll sl Jshal culs leale
& iy A i) adall a8 lBAY) Els Ll e ayis o(RFLP)
Clisae aal e (1997 (Karp) 5sE¥) e o Lall adad (e dilise Jlghal 56k
Bl gl e CadSl dilanlsy (Say ULy caldl g5liia 22y RFLP : s
.Heterozygosity ailaidl i homozygosity

( PCR) Sbmaslsall dealeail) (ol g o dadlil) culpipall 4-6-2
aaals Mullis, J# ¢ (Polymerase Chain Reaction) PCR Jelii Caiis|
) amall =la g Ll Bl (e dipes daked dielime (ulad e 406 038 adiad (1986)
Primers cbaldl sasis (PCR) dabuciall 3yalill Jeli 4y alaasial Ma &b <in vitro
Sl il asap A Template DNA Gllall tall e Ll JoSal) aqlialy dasii Al
a;ags (2012 cgsaliTong) Adladl el aiegliay i @A) polymerase
Deoxyribonucleotide Triphosphate - (usuSo¥) dasiic 3jtudall  ClagiolS sl
cmesulddls  Deoxyadenosine  Triphosphate  —gwa¥) dATP)  dNTPs
dTTP —Triphosphate (pllls dCTP Deoxycytidine Triphosphate -—
Jel& . (Deoxyguanosine Triphosphate - dGTP <15 Deoxythymidine
e ocae ¥lae A Glipld 4y il daleay Asld) adledly 380 PCR
el cGlediaal d3)ygs Molecular biology diagnostics dswaddl 4iiall daaggull
Oe BS AaaS i Lall e saaae dadall jase JSyy )Sie ppaly S5 PCR Jeld
delall a of cpo ALl cluhall DA 5 (1985 «s)als Saiki ) dulud) amy Ll

5 el BhUAL Bl Cigyre (a5l Judas @3 Ball (e dakd 25ay o ading
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dasyall (LAl e Juad) Denaturation gewdl ddee IS5 DA Gugyaadl L)
puld) Akl Blally Lmgyued) L)l ahad Gl e sdie dudlu (I Lehiealy
Lally el shlialy (A5al) Julidll 485 y2all adadll olaill Annealing & (2011«
Al JaSall adgalls goaldl Bl ~lewll Jelil) Jagdad 3)ball cilajy (addy clldy g yaal)
Extension sy & ¢ (1990 «Inniss Gelfand) (sSDNA) yaall Gall layys e
syaa L Auls S5 ety 8yalll Jelis Jale (o 5aV) Alajadl & Al
sl s 3 Lladiads hlam) <Y1 PCR J dgs xa.(2005 <Walker s Wilson)
el Aalel) Gluball e ade add A Gl Al Jg0 aen B Ll
Caagind ) DNA I Gilyise s cbisall s3] a2 ¢ 15l @lla (2006 (Sridhar)
DNA-PCR J Jie Lila ddlplie clial a2l CGlydise el asiall o adlge 320
Chdse Jia dlpde 4ud Clialy andins Cilyises (1990 55415 Williams) (RAPD)
hise S, (2007 «Clarks Meudth) AFLP dielixidl Lall adad skl ol
A5 (20058 ¢yspaly Garros) asuall Jals dejse adlse dacadio Glialy adiid
oaly Karp) dulull ddgyma sana adlge Cargind Al Qlydzal PCR 4 (e
oo Lall oy ol Calliy DNA ) (e Lgme Gkl dicline ) s dlee ) (1997
Lyl Lasiy 3) (DNA Polymerase Lall el aiil alasiul ana Jayyd 005S55 Lagaans
Yo DNA (sl (aalall (e Glinia dllia muay A6l el oy pll) e paaldl <l

(2010 «us,als Mourad) <k asly iy (e

plina b cllyy Ll G Apne ) zlisy ¥ 4l PCR Jelis linas aal oo

Olhaaall 38 Calidl g (dadfiag 3ynS 4y pda Gljeas Cl.m YOSl e dAsidall culugl)
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el e 33y bl ea Cbia sy delall 1aa e A8idall dardtial) AT L
G clialdl Creaa Adlsdic Caad ¢ ddilaie PCR cilialy cld el By el

(1996 « usals Linn) (ISSR ¢« AFLP « RAPD) Jie Lall 5 4diie d8ye

The PCR Process

3 — -
ARBEEEEEEUEEEEEEEEREEERELIIERARERERE

.LJ_.L_LLLL.LLSL.‘ J AL 1Ll 1Ll L_l_l_LJ_qé,LLJ_L.l_LLL.L

Eres o be s.oned

1.0riginal DNA 5.Heat
TTYTTTITTITITTITITITTIT denature :

«TT
'l"T' \ -~ : »

T 0 2.primers
ol . LA

e 4 | :y } .,’Lr
)}){,\f 3-Taq LA_L;L‘
o polymerase 6. Anneal Y
primers

U

4.Nucleotides %
EEENENNE SRR RENN
. ' \

0 0 I 00 SO Y T ;}}_),

7.Primer
AlApiari iR neat - extension
8 Heat‘ "
denature

P C R ) 4 &auly DNA 1) aab CieLial Lles (2) bida

htt://www.dna art online use primer : ;e &
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Al La) aded 358 o Ayisal) cfpdipall —5-6-2
GBI e (B g 8y Kie pual Slali & Microsatellit cudiug lall -1
o L Simple Sequence Repeat (SSR) saxaiall ddaveal) cfy il cnliles Jalis 4))
McGregor) Inter Simple Sequence Repeats(ISSR) asdl cBluliall cy) <
(ISSR ) 4x&s o) .(2013¢ ysyals Liu <2002 «y5,als Ferndndez 2000 ¢ (5405

st « PCR e adas Al cildeall @k s2s) Inter Simple Sequence Repeat

S gtind ¥ el Sty oAl sl 8 SSRY Jlsiall gslly sl deagl e adiad
lse 522 o daali B ACE Tpaaad 3 Ll gie aaiyg cagiall o Aiiue Claglas
bt LY bl clbusll e ISSR 4u a3 .(2001 « Branchard s Bornet ) 4l
Oo AghSs SV AN oda alge Axgyus baaaie (Sl S ) Sa A b gl Al i
Juaiil Aayal Alle 3 dapd (o (53 axtivedl (ool Jsba s RAPD ) i
@ssill Laeall (e Al dpes il L) WS (i Giilule () dasadall Lall dlul
el G Ahsl st alalY Al o3a Gla¥ly Gluhall (e sl Caexiinl (DNA
oills (20006 55405 Joshi) 5l ¢ 2002 «osyals Bornet) Ualadls sl
iy A ISSR 4y 5. 1S (1 2007) gsals s Rao om -( 2002¢ 5415 Fernandes)
19 Ch Al ARl dadyy DA (e iy (- Gaeall ) Cicer Guind 4)) 4l 4e
@l gall sxle Adhy 5l 55 Carietinum g5l passll e Wy Dbk
RAPD &lialy (e tsab S o) laal ISSR 5 RAPD 4u Hlaaiuly Creticulatum
235 RAPD i il Jilaiys sl IS dain 11 e ) ISSR iy Lok s 6 lac!

okl g % 50.5 5 4 Skl o % ST 74eadiodd) clialdl KA danl) 4 ¢
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s Bhagyawant . ISSR alaaiul xie de ) iall 8050 )kl 0% 56.3 5434l
e Wiy Dbl 12 3 JShdl genll anis & ISSR 4us alaasuly (2008) Srivastava

K o il Aaya 492 bl 3 el 10 pladialy lldg gy y3al) aeall

Amplified Fragment Length 4de Laial) adadll b cplidl) cpdisa—2
Polymorphism (AFLP)

Al oda Lpaal aagi 3 o sl gl Auhy 8 axdiid ) Clpdsall aal (e s
Gilagily amgll e V) adiaic PCR cliliis RFLP 4 Cjaee G gend LS
Sdall Jelall e st 4060 L o DNAZL S (e 333505 dime 3hlia & aail
daxi . (1995 ¢ 5,4l OS) DNAGe 4l 48l e Joeand) oty 2 el sall
Al Gal) adad (g b€ Jaae aSlacly Jo¥) ey el cagdil L) aan e 4l oa
Chabane) luw 3l adadll (o DLl Jae SE aey Ly ¢ gurall Jusall sl <l

Genetic marker Sl sl -2

S asmsas S e 10CUS (e alige 35ay o IV 224000 Bhee b 5

liald e gon o Aune Abia Sl Ay o seliy adsall 138 Ajma (s el
Say Biras A Jhsll jdsall 2z (2000ccuball)ane Colsi diall (e laa Ayl
bl hbsa) o3a jlial 3 clgiy Lad Glua) Sudis ol Canagll b lgllexin
GAY) bl (e Al pl Y Al syl 4304 salll s Lall (<1 Stability

King o -(1993¢ ossals Weigand) — aiadl Gyl € J<ay jla )
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easlsiyse il b Chgysa dafipe pi5e o A8hsl chdsdl of (1990) Stansfields
Cilpigal) andi Aol oda Jand A0 o 2) Apsa aaadl Adadiul (Se) Cuay Cogyea
Tanslshysal) sl et sl Cually Badl Cpise W g gl XD ) 48
o «Biochemical markers\e s« Morphological and agronomic traits e/,
Glpdgall Cwadin) 28l cMolecular markers  ends Gall cplad e adias Al el

(1933 < Sax) « (1932 Wexselsen) Js oe 3y Js¥ 400
DNA Markers Ual) ¢péiga o2

paaind copmall 5l asmisas S (e Cpne @lise ol YY) (Sa Ll (e Slalii b
G LAY e s Al daadl olagls AEY) Gu Al B Al
Deletion sl (e L) dail ¢)sS5 ClDEAY] sdas cagd igiaal) adilysll Cilagleall
DR e 4 lanaleall Rearrangement casill salel 4 Insertindasy)

Conaill Gl & Gade) Gl Al bl (oS e @Y gl
¢+l s «Evolutionary studies 4yskill <ilulyalls <Molecular taxonomy sl

.(1997 «Caetano) Genetic Mapping i)l 1ai) Al
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The Primer sl z-2

O Ash zsbn DNA I e jual gyt o agiag il el (e Julis sa
Sl OsSey ol aslall (e angimi dall DNA J) gjad QS safipl€ s 25-20
il saldl capmy I (20100 Sial) Reverse ida 5 Forward o<Wl L e s
'3 Lledl) e Jayyall i) Lall dagys llsy Jasii RNA Ully DNA Gal (g 3k dalad
panst Sy Bl Sy il dae 1 g5l OH JseS5pael) desane o dysind
AFLP 1) 4@ cldas 4 deddiisal) toals) GBS 4S5 3 Cpma Judi 35as 53054
Ll jad 8yslaall ddlaiall 3 agimg il aclgill o Capeill cany ) (2014 dlaadlsd)
z s acdaat bl eall AV Caphall o) Yo 2D foald) avana by K1 dcdical 3l
- (2013¢ Jsesall) Al ol

Buffer Solution ahiall Jslaall 3-2

o Aalll il Ge pH Gagsued) W dad o Lilay ol Jsladll 54

oty Jslaall 138 aghy cAime dapd (I Jolaal)l Cagds vie g cagll 3acl gl (als Qi)
Al o (2001) Coens Kramer 83 .allis e dladlaally spldl syl Jac
OGN e )y fans %0.1 oo Dumd 8.3 (gl ahiall Jlaall pH s ugl)
5 alaiall Jlaall danl X1 ) Jelaill jpmat o U 48 2iys X10 55 Jslaal) maad
DNA 0l Lally goaldl alaill 558 e jig ailife am 2ag ) #3585 o
ouil) Jelil)d & DNA ) oK g)ha dapn e laa 0 (4 i SIX (Template
«Roux ; 2002 « Janes 5 Chen) Denaturation (<lSall) swall ddec ol 8

(2009
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- sl sl Ayl Lt sall cipdipall aladiudy Adial) ilad) ciluf) 7-2

die Ahsll uSHll A @A) e Axslill cblall cilia il s Ayl g gl
Gladiaal g Shsll gstll andi 23 (201105 ATy peallac) leds dull 4 Lel))
Jiad Jie iaal A aaanin Al diial) clasl) calite alaadul P Al S

ISSR<SSR<RAPD<«RFLP<AFLP Jix 4y ol aladin) &5 .DNA (5951l aalal)

di oo Aul cal (1990 Tanksleys Miller) Al <yl 5t s alaY)
26 1 DNA U 44 o capaill cudlivg Suall alaaiuly (1993) Scott s Thomas
otundifolia i Vitis (e 4l wlual 65 Vifis vinifera L. (e ldua
Qe i uie Al Jeal e (g5t LWy LS5 80 e oyl 23 3 (Muscadinia
Slaal Sha esall (1999) ossals Nebauer gays -(1994¢ (5415 Thomas )sxile
agad Wby LSy 50 Mty 15ay Digitalis obscura L. Slall g il (e shill aplals
Sl cnd Al Al Y el o) lans 3 RAPD il alasinly jilie6 )
ColS %5.5 S daally ¢ 3hliad) u % 9.7 e J8) dsis ¢ iliall e il %84.8
da) (e Agiial) el alasiul Al Gluhall asy cadl L Ghliadl ges Ll o
SSR aihsll cizall iy W (2000 ¢gysals Sefc)iesiall uall lad) s
3 (2007¢05,aTs Staraz) el Glual e a2 o lmen lgaadiu) e
@l el (s e Ll aiiy leg)ie ia 222 (2003) o5aTs Aradhya s
Artificiel  elha¥l QlaaVh sl colS 4y aad ol &l Gene pool'

paal Ualy 20 alasinly ((2012) oapals chusdl g o8 o5a] Al 35 . selection”
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65 paa3 & DS slall sydad daslial) el Jsaal (g0 g1l A c sl Gl da o
S o KAl Anaadll s DA (e i % 38.5 sl ajall A calys ¢ dea
VVMD32 5 VRZAG6E2 plialdl aladinly culS Jea¥) G clylall ledal e 33
OS5 Lo gsi A Aholl gl dijea ) L0.78 L daiipe legd Jalaall Lo cuilS 3
Aa3ly ciluhal) s i€ A il el Cpann AN LS JiaY) LA )5
i Glegans Gada el (e ddliadl )kl aead] sy @l o ddpall Gl
(osaly  Casas) RFLPU dilide chise aladinly ellyy L b Jhsll aplaall
il L(1997a «s,al5 Russel) SSRys (1993 <5415 Ellis) AFLP ¢ (1998
QsAls Grando Ji e dpadl cuall el e s J5Y cual bl opall )
eyl Al Il Jayy ) Jes o) clisall 038 () 3 (RAPD i «(1995)
de gy yally Apall BlaW) g (ouipdl) Jaall gl Je mualy by Sad s o) cod
(2006) o3ATs Al Zaldl culs (2001 <5)als This) SSR - cilyise aladiuly
AVl sS8 ddpyhay Al Jasll Jhdll cldll e @il RAPD @bl aladiuly
Go @ dadh cilaly EO o Casgy Wil 30 alatiu) W andl Jaaill Caial dyanal)
Oe Al sl clile (8 48 Clpla Gigan Gl dlie aia o Jpaall DA
23 RAPD J wilyine ol ) (2006) AL-Khalifah s Askari lils sl dsta)
del)) o Aaiia) bl b Jeasd A0 Adhsl) el e Sad) CaiSl) 5 Allad Al
oAy Sy o s dadill (e Calinal EDE Ay DA e @llg Akl dasy)
Glages e dliy o oSay Agiall Ul alaasd of (2000) osyals Ramsay sl

(2008) 55315 Eleuch 83 .l il Jaaill 8 e s pall ciliaall (g a3e Jal
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Al sl il g Sl gl Jalas & Jlad IS5 Al el aladind A\l
bl g5l ass Jon SSR ilypdine alasinly iy elab (2007) o540y Staraz
i b Aoy halls Al Blal) g sl clils cluball o328 Cyelal 3 gyl Cuiall
Laldy GliaY) u cliaY) e aikll SSR A cuardinl X (il pall dakial)

£ sl Ay
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Materials and Methods Jasdl &ilhag dgadl — 3

Materials agall 1 -3

Lyl o2 (A dasiiicaal) dgally 53¢ 1 -1 - 3

Liially daiuaal) cilSpilly daddial) dgally 53gaY) (2) Jsan

Ll o daiadl) cilS il Sleall aud
Company and origin Apparatus Name

Arcelik — Turkey Deep freeze 430
Labnet—The U. S. A Gel Electrophoresis S das Slea
TUV-Germany Microcentrifuge Gy X b jlea | 3
ECM-Germany Power Supply 4Uall jeaa | 4
Denver instrument  — ol AlpeS (e s
Germany Sensitive Electronic Balance
Boeco —Eufor Vortex VIplus 3| 6
Mummer-Germany Water bath  Jl ales | 7
Vision — Korea Hot plate magnetic Stirrer | 8
Diocom — The U. K UV Cabinet daiidl 55 dai) 40| 9
Geneaid — Taiwan Eppendrof Tubes <, aul il | 10
Bio Basic — Canada Tips | 11
Dragonmed— Germany Micropipettes | 12




Materials Fond Method )P 9) P SO G

Passed electrical — The U .
K

Labnet Edison NJ—U.S.A | PCR (Thermal Black ) )bl 3Ll jlea | 14

Gel Documentation Jall peai jlea| 13

Germany Approx .500 ml z)x Al @ | 15

alaa¥) daling 4500 Lalay il
Germany 16
Cytoglas.500ml,100ml , 50mi

Plastilap — China Petri Dishes 5 3bk) | 17
Safe Pack — U.S.A Medical Gloves auk e | 18
Kardelen — Turkey Medical Cotton kb ki | 19
Spartan — Jordan (200 . ml) 4ales 4€adl ol 4avd | 20
Syria (0stdow) s | 21
Bio Basic INC — Canada Micro tip short 10.01 | 22

Bio Basic INC — Canada | Tip rackc sterile BT 222- RS100-1000ul | 23

Bio Basic INC — Canada Eppendrof tube sterile 1.5 ml (100 ) | 24

Bio Basic INC — Canada PCR rack tube | 25

Bio Basic INC Canada Rack Eppendrof 100 sample | 26
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Al o3a (b Aardiunal) AiliasCl) algally Jilaal) 2 —1-3

Laally ol Lilsasgl) algally Jillaal) (3 ) Jsaa

Landl o stV

Ll Ssally Jdladl

Geneaid — Taiwan

Genomic DNA Mini Kit (Tissue) Gs100
Prep

Bio

Canada

Basic INC

Agarose AB 0013 50 mg

Bio Basic — Canada

TBE A0026 10 x1L

Bioneer — Korea

100 bp DNA Ladder D- 1030 250 ul

Bioneer — Korea

PCR Premix K-2012 0.2 ml / 20 ul rxns /
96 tube

Bio Basic — Canada

Ethidium bromide solution Do
177 .5 ml

Bio

Canada

Basic INC

Loading dye Jiesl dava

Kuwait

Distilled water 100% _kic ¢ls

Bioneer — Korea

Specific primers dawmiia tgalp

Random primers 4slsic (sals

Iraq

(96 % ) Ethyl Alcohol il Js=<S

Himedia — India

Isopropanol Jsibis s 3¥) JsaS
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. DNA Ji (il 33 ciligiaa 3 —1-3

Ll Ja¥ls Genomic DNA Mini kit (Plant)  cilygise (4) Jsea

Lol §f JuatY

Geneaid — Taiwan

GPX1 Buffer

Geneaid — Taiwan

Gpl Buffer

Geneaid — Taiwan

GP2 Buffer

Geneaid — Taiwan

GP3 Buffer

Geneaid — Taiwan

Wash Buffer 25ml
Add 100 ml Ethanol

Geneaid — Taiwan

W1 Buffer 45 ml

Geneaid — Taiwan

Elution Buffer 30 ml

Geneaid — Taiwan

Proteinase K

Geneaid — Taiwan

Filter Column

Geneaid — Taiwan

GD Column e sl sSoam anlil

Geneaid — Taiwan

Gilson Pipette Tip 200UL

Bio Basic Canada
INC.

1.5ml Graduated Centrifuge Tubes, Natural ,

Sterile
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Methods Jaxll & 2-3

Gliall aea 1-2-3
o= +(1952 «Baggiolini) agall 3hsY) Ces 3 2016 diw P geal) dilee Sl
Ay 14 coials (gl diem o2 A8 dAfaall) ay (oo dbilas (8 3lalie &0
Gy ¢ Cana S ahad 7 Ll ) Jliel Spad JS e )5 e Alsdic §)gean
(2007) OIV s Ll s3a Jial S Sl (e el 18 o cluball e sl

Ghalie il cranll adlsa g ¢(3) JSalls GPS leay Cilimll gan adlse yaad &

cililaay) dakid) o
33 44'41 "N Ao
4438 '37"E
33. 8430542 "N Qg o 4,

44.5219807 "E

33. 9691698 "N Aagasl
44.9305653 "E

*N=North *E=East



ﬂcaten'afa Fnd Method ), yf 093 A IV et

Qe sl (3) Ao

(2016 «Google earth (= ¥) IS5 adse) - oo Aailas 8 duhall xdlse (3) J<S



31
. ﬂa’teriaf& ;%nc[jlzzt/;m[ wbujy)ﬁ)jjﬁ : CjJVJ)OE@J)

DNA adiiuy dglil) clial) juiasi 2-2-3

g & Melpsaill G ae (2009) Ol Al s Aslal) Gliall jpeal

Guiall (o Calinal dran Cimang ¢ (b Akdlae (ge Bhalie SO e Al GhsY) ol il
Ciag o o il Gads ame¥) Gad 35N (il ¢ gl ¢ lslalle LK) ag
Cilsilly Sl e leadan (ot ladey Cand & Leilenly addes 2L ulS)
Ll 3lsY) clue 5 Jlae ol Aoy (Adlesl GlSpall Gulai sl o gilill) dallal)

Aellexind ol eisa iy capiiall Gl call 5 Caas o) ) @S5 shadall
Molecular Genetic Study 4l 4] sh) Aufpall 3-3

DNA Extraction DNA Ji gaMaiad 1-3-3

Genomic DNA Mini Kit Plant Protocol 4sykl g Sadaiuy) ddee

Buffers used in DNA Extraction gaMaiuy) Jallas 2-3-3

GPX1 Buffer

GP2 Buffer

Gp1l Buffer

GP3 Buffer
Proteinase K 20 pL
W1 Buffer 400 p L
Elution Buffer 50 p L
Wash Buffer 600 p L
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oAty 43,k 3-3-3

Jaray Al Cuiall 3hsl e asinll Jel€ e DNA I &l salal) (dlai

Genomic DNA Mini Kit 458 cus (M)At e Cujalg dyad JS e iy
S Gl JE & oane Jaad Aadly slell ddanls Al Aaill gade & (Plant)
(e godasall JoS5igy can gl Al sshdll oy Jualss caaall aBle i o 4550
oary e (20090 ol) Aadall a5kl i Genomic DNA Mini Kit (Plant)  Js

t LS &5l gl
Step Tissue Dissociation dawiy) ¢lsis .1

dphal) Aad) e (pade 15 ) deatle () Zaslall 250l AasY) (e pale 50 olid @

C A B A sl Bl Al L e

Jas 5 dBaally gl alasinly clldg laa aell Gomse JS0) mpal Js Al (nda @
d.5 Ml e iy gl )

Protenase K (« juls &l 5 s GPX1 § GP1 (e sids Sile 400 dilal @
-Vortex  les dalu g ) Gl ging il o8 Al e dygiaall L) )

3d Play @l sydie 334l 5 2 00 Bl Ay Al alea (& D)) Ciias e

LY aed JS Logu¥) Ll puanl
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Lysis Jadl) .2

3aal alall 8 st A VOrtex ddauly Lalisg GP2 e il ik 100 4dla) o
. @ 3

Al Al A Ladadl Jan 5 Je 2 Lgena Al paadl dygail 3 il 18 aag @

o il o 4, ginall 450U 438015 5)50 100 dejuns 4880 0l (53S)e 2yl Joo @
s s il Aal Bkl e

s Cagyal Ayl I aeadl gl (e (Al ey Jiyy @

$)) 5 o sl Vortex  dee & 45 ) GP3 e aaa 1.5 ddlaal e

. (GP3 (e iy Sile 750 4Ll
(DNA Binding ) DNA ) kg .3
Je 2 geall Aysn) 3 GD Lpaill jli f Agaill dgec iy @
GD gl sl () Adie )y gls Badl (e ils S0 700 Ji e
5350 1400054 o5 4283 2 330 (53850 Hh Jac @

CBuda pan Aug) (8 A amgrg peadl Al g il 20 e

Wash Jeadl .4

Db deey Sl e Gyginall Do) WL Jslae G sids Sile 400 Glal o

.48383/3)63 14000 Aoy 4883 33a] Led (538
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600 &b Cilias san aan dug) 8 poags N 3aly aenl) dpul m e
550 14000 Ac g 3883 520l (53S0 Dyl Led Jamgg Wash Jglaa o i Sl
srl Bl 3 s e (95 b Jers peall Ll B opiagy i) 20 e
Wash  J) 4lca) aey il o gginad) 35enll 6§ Ll sels dlla 8) Casinil
el (53550 Db lgd dery & ) Ayl ) Gladdl sl e do 400 Glay
Acyy (B8 3 sad (535 Db L damy ) 2ra5 550 14000 Aejuns dddo
(sl (sl 550 14000
(DNA Elution) DNA 31 Ju3& e
Buas Cagyil sl (8 axcas 2y il ) Elution e s Sk 50 ddl)
i g 550 14000 Aejus 88y Baal (53S5all Bhall Slea A dxiay & (e
. DNA ke Jpasl
Characterization of DNA Ul Civagi 4-3-3
thiaal LAl Caua g dadee ()
Al ety Lall 385 gl i
3 gy & Y Nanodrop jles ddalusy  aiglés pasiy Lall €15 uld &
skl die dpalaia)) (s @A) Jleadl dwae o Al e il Sile
oaliiuall Lall 35l Sy . jiasili 280 asall Jshlly jisesili 260 o sall
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Gel Electrophoresis jgls¥) s Jlarialy Gl cilial Abgsl) Ja il —o
Joladd) (e e 100 LY 5589 (e p& 1 48lals 1% 385 Dledl juma -1
Microwave oven dadall cilasall () Gaw & 1 X 358) g\l TBE
%8 50-55 s dans () wud @iy L) IS ops
. Ethidium bromide asafiV) sy dasa o s )Sile 3 capal -2
oaall cp S (alall ladiall adde iy Dlell cual anall alajll Zlll jaa =3
sl iyl sl die
Glelidll Gigan aid pasall dals e JSg 38 Jilull 2Dl S -4
1X 558 TBE to)lall Jslaaly jeeg Jon il (maga (B aag 2Jel) bl 223 =5
» il ady S e
Sl 3 re lebiaat ahall Ll clise (e A IS Juls Kol 8 23 £1-6
3agasall Haall Jaly clull caeyy . loading dye Juasil) dava Jolae (0
A28y 60 3ad clgd 90 3508 e (Sl ) Qlad) Joa g 517
) Sl (b Andag Amadil) G A Ay DUl pand -8

LAl a3 4y ) Gel Documentation  y seaill
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Lall At RAPD dlgdial) el Joliil) clpiipa 4-3

AccuPower® PCR  (g)lall 5yalil Jel& dada e Jlaaiuly Jel@ll  chal -1
0.2 daw e sul 96 o sasll gsa3 3 2009) ol 4k s PreMix kit
) Sl e gsnd il Sila
. Top DNA polymerase 2.5 U/ml oyelill syl |
+ 250 uM 5S35 ANTPS chliw sall 480 daiag siill ae gl — o
KCI30 5 Tris—HCL 10 mM ¢ o< 3y PCR Buffer alaiall Jslaall — &
MgCl21.5mM smM

B8 A daiae Gl ol We(5) Jeall gae WS Jlsdie (ol 15 exinl- 2

.Operon s )i 4aldll cletill cussy s Geneaid
Sand) 43yl

Sedall ol e Al il 4 5 el g Sl 6 Adlaly @llhy Jeldl) Jads jas—]

baldl Jelit Ldt 330 (ha jwhaa Chgynl ol JSIDNA - e o iy Sl 5 g
- whall

& sl maliyll 235 Thermocycler g hall s)aldl Hlea 3 Gliall Caiag=2

(6) Uses

PCR lyall 5yaldl Jelis Ll Gel Electrophoresis byl dassill =3
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Ll el GlpeSl) dem il o sl 8 sSie Lo camy el il shal

. Gel Electrophoresis 5,lS¥1 a aladsiuly

s Dualdl) clalial) ga Agifgdall cilialdl (5) Jsa

No. Primer Code Nucleotide Sequence 5"-3"
1 1224 CAGGCCCTTC
2 1225 AGGTGACCGT
3 1226 CGCAGGATGG
4 1227 GTGTGCCCCA
5 OPF -01 ACGGATCCTG
6 OPF-02 GAGGATCCCT
7 OPF-03 CCTGATCACC
8 OPF-04 GGTGATCAGG
9 OPF-07 CCGATATCCC
10 OPF-08 GGGATATCGG
11 OPF-09 CCAAGCTTCC
12 OPF-10 GGAAGCTTGG
13 OPF-11 TTGGTACCCC
14 OPF-12 ACGGTACCAG
15 OPF-13 GGCTGCAGAA
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PCR —RAPD Lal) Aladad dlsdall 3 gLl Jelisl) o hdiga Jolis galin (6) Jsia

< ol i gladlt) a 8yhadl &
g 5 Initial Denaturation Lall Lay,al 51 Foual 94 1
adds ] Denaturation Wl fuws 94 2
dsdy ] Primer Annealing 52l L)) 36 3
dagy ) Primer Extension ctalll auaia) 72 4
345 5% 2-4 lshadll 5

dady 7 Final Extensionisle) sy 72 6

. (2014055537 Khierallah) ce St
L) duded SSRamaiiall el Jolitl) cipize 5-3
(SSR primers) dwawaidl tsalsdl e 2153l 10 alatinly o5l Gaeall diclias <o
. SSR-PCR ) 41 aladinl;
: Janll iyl

2 s Forward yulg Sl 2 5 cle gilg )il 6 alal @l Jelal) ads joaa—1]

- bl sl Jeld Ll 3ae (w pirea

& asl maliyll 235 Thermocycler sl 5alll Hlea (& Gliall Camiag=2

(7) ds
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PCR gball 55ald) Jelis Ladad Gel Electrophoresis iljeSl) Jajill- 2 -4

< (Amplification) ciel=ill e cupal (2012) 05yals aeall de Ziph e

b A hall malill 385 (@hall sl yeal

PCR- SSR L {lulul awdiall delail) Jelil o e Jolii galiy (7) dota

i gl gl faglall | @
agy 5 | Initial Denaturation Lall Jagyil 359 Gesall 94| 1
aads ] Denaturation ) zuwe 94 2
dady 1 Primer Annealing ¢salll L)) 62-51| 3
i@y 1.5 Primer Extension culialdl alUai) 721 4
53 35 8024 clshadll 5

a3y 7 Final Extensionaslgall ala.y) 721 6
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g daldl) claiil) ae SSR duacadiall cibisld) (8) Jsaa

No. U Primer Code Nucleotide Sequence 5"-3"
Tan alaaly) | b pud Forward / Reverse

1 56 VRZAG62 | F-GGTGAAATGGGCACCGAACACACGC
R-CCATGTCTCTCCTCAGCTTCTCAGC

2 51 VRZAG79 | F-GATTGTGGAGGAGGGAACAAACCG
R-TGCCCCCATTTTCAAACTCCCTTCC

3 52 VVs4 F-CCATCAGTGATAAAACCTAATGCC
R-CCCACCTTGCCCTTAGATGTTA

7 57 VVMD5 | F-CTAGAGCTACGCCAATCCAA
R-TATACCAAAAATCATATTCCTAAA

5 52 VVMD6 | F-ATCTCTAACCCTAAAACCAT
R-CTGTGCTAAGACGAAGAAGA

6 52 VVMD7 | F-AGAGTTGCGGAGAACAGGAT
R-CGAACCTTCACACGCTTGAT

7 55 VVMD27 | F-GTACCAGATCTGAATACATCCGTAAGT
R-ACGGGTATAGAGCAAACGGTGT

3 55 VVMD28 | F-AACAATTCAATGAAAAGAGAGAGAGA
R-TCATCAATTTCGTATCTCTATTTGCT

9 59 VVMD3L | F-CAGTGGTTTTTCTTAAAGTTTCAAGG
R-CTCTGTGAAAGAGGAAGAGACGC

10 56 VVMD32 | F-TATGATTTTTTAGGGGGGTGAGG

R-GGAAAGATGGGATGACTCGC

sl Ja il 6-3

ol e Jaead ae %1 S50 Y1 a4 PCR JI Jelé il Juai

Al (hsY) saasas 4l 23a 53 (Gene ruler 100bp plus DNA ladder) DNA I

Gel e alasinly UV-ligh t il (358 2adV) dsae salall ajall Cyseas o gl
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zelin paaiul (allele) size spuUall aiall ddy5al) sy aaas a5 documentation

(2012¢ (5,3l aeall 2c) Gel Analysis

Data Analysis gitill) Julai 7_ 3
ead) sl s -1
sals Cerasela) sl (sl luad 10 ,lasY! Photo capt geliy ¢ 5aY) s
COle i (e Al ajall e CalSI A 4ty ey A Cgulad) el aa) 585 (2011
idnall 4y gl X DNA Ladder isell assy 4iijiey PCR (gylall 35l
2z 200-100
Smilarity 4liall 4 gl Al s =2
agbinll 4 i) dpually 22l luad 20 5laaY) SPSS jalall Alasy) melipll Jlasiad
o padiuaall foalll AN Al 4ygial) dpil) Gl W 2 aenill Jilaill Laladia g
Ay Aaladll

100 X(z5ald ajad A<l aamd) /o) A Llall a3ad) ae) = Polymorphsim
1Y) Aalaal) e g5al IS 3o LD Ay siall dnil) Gloa

- 100 X (baldl IS a3ad S daall frsald) ajad I 2aall)

b Alleall DA (e 238 fgal ST Al 338l 4 gall Anudl) Glus Wl

«0sxals Grudman) 100 x (<balll JSI dglial sl axe [rsalll dnlial) a3all sac)

(1995
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Results and Discussion 4délially gsliiti-4

RAPD I cdlelis zitis 1-4

Vi hlss_arlca V.V|r-1|fera var V.Var sativa V.Sylvestris V' Berlandieri V.Hissarica V.vinifera
vassilcz sativa beck planch
. NP - ¢ p¥! K h
il A eV 504 agd o o sl

-2 (V.hissarica vassilcz) wid —1 o ls¥) S lo dlajyall Guiad) cilia Uall gilgd (1) 390

-5 (V.Sylvestris) Asu5 -4 (V.Var sativa) aas¥) -3 (V.vinifera var sativa beck) Jtas

. (V.vinifera)dlsla =7 (V. Hissarica) 3l (s —6 ( Berlandieri planch V) 3.& agul

b ) il e Calial Aaps (e Agjrad) Ll Glind RAPD 1 ciine Jlastiaal 5
il Cdiay 2 ey Geneaid ASyE (e dxiially ddilsde tsals 10 3sasrs by ddadlas
3l 4Dl e Cailly sl gl aaadl Ly (Fingerprint Al el slady
Slo SV KN Auhall sda B S gl Galual) g Sl adl o Gl sl
aall lacl of Lays Al daradl dlay) Gund (o 223 LY €AY a3ally syl ajall agag
LSy an e toaly JS el st oy Chg 131 gty (S0 Adbiae Aiiall Lol A Lsial

gi'
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1224 ol .1

) ALl lagtly Jagiy (53l g yaall Lal) e dieliaal 1224 (5ald) Jonind

6-2 Cmle tsalll 138 ekl cAaja 32 ddcliaiall aiall JSH sl aly 3 (Ll (B 3
sy il e 2 el Jhlay Yo Guny gy cainall el 2 8)pa s JSI daia
e 3 aeld 255 600-198 cule cangli sl edgd Aanall hhVls caia A
AL Calial) 3 dajall sda el aly (aeli 255 496 Al sl @l Aokl sekay
Ay oo ADEN Galial) oda aey Wiy hise ey adsall 138 s daiall a2 agay o)) 13
G el 293 730 Ana 0is <l Aok toaldl 13 jelals czsaldl 1aa Jlexinly CalusY)
s A el Aol sda (gAY) Gliall el W pn A amels ouih (piieal

Ui lemen dugytall GlLaY) 8 Ciels (20l 253 6005 297 e o) I3 G

UL Y S o dlajally 488 cliall 1224 oLl RAPD-PCR cdleld gilii (2) 39

3 casay) Liag Guay lghuual aay dagudial) §ed Aadl) ciald §)gaally Cialy Ao lu saaly %1
(V.vinifera var sativa beck) Aws -2 (V.hissarica vassilcz) i —1 «aaall Sl M Jiay
( Berlandieri planch V) sa& agul =5 (V.Sylvestris) isi; —4 (V.Var sativa) sy -3

. (V.vinifera) dlgts =7 (V. Hissarica) jial) w2 =6
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B ) el

ial) (e il el il Lyl o 1224 (52l Aladl p3all (9) Jpos

\Y \Y% \Y% v Vv v v
iceari i Berlandieri
Molt?culer 'r\]/::;:::cza ‘\s/;rt]il\tzrse\::’cll(r sgﬁi/; .Sylvestris planch Hissarica vinifera
Weights
guiﬂ\ gJIAS.“ acy) gjfsi)” Bads "J"“i Fiadl (g g-“Ju‘
730 1 0 1 0 0 0 0
600 1 1 1 1 1 1 1
496 0 0 0 1 0 1 1
376 1 0 1 1 0 1 1
297 1 1 1 1 1 1 1
216 1 0 1 1 0 1 1
198 0 0 0 1 0 1 1

1225 g2l =2
2l el RAPD cdlelds (o tald) 138 aa dg paall zlaill Lia ddeLiae 2y
2l LS caia 773 (g dde Ll aiall axe #ol 3 Adhsll Sl cp Lad Ayl
e ekl coaclE z55 536-100 oo &bl Lol cngly Al daja 42 23all S
A L il dgslay jie Gu Glial gael8 255 297 G g)y S A sl
gl 178 5 2375 3955 536 i obsl <y ada toaldl s jelil LS Ciluall
485 Fenay Dliay cilS 1N (5 AV 7 3Laill 4y L) i) e Caiual) o Ll CaluaY)

(3) Bsa A ense o LS Caall 13g]
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B ) el

SR Y S e Aajally A8 cliall 1225 Ll RAPD-PCR edlelii milii (3) b

k| cagai) Liag luay ghuual aay dagudial) §ed Aadl) ciald §)gaally Ciialy dslu saaly %1

(V.vinifera var sativa beck) s -2 (V.hissarica vassilcz) g —1 ¢ asall Jdalt M Jiay

( V Berlandieri planch ) sa& gl =5 (V.Sylvestris) Asu3 —4 (V.Var sativa) as¥! -3

. (V.vinifera) dlgts =7 (V. Hissarica) jiall g2 =6

il e sl Gaed Aiiall Lalisl ae 1225 toalll dlaa) 23l (10) Jsas

\%

\%

v Vv v V. Vv
issari ini Berlandieri
Moleculer 'r\]/::;?ccza .\s/;rt]il\f/:lrge\éir Var sativa | .Sylvestris eprlzgc;‘erl Hissarica .vinifera
Weights . . .

536 1 1 0 1 1 1 1
495 0 0 0 1 0 1 1
412 0 0 1 0 0 0 0
395 1 1 0 1 1 1 1
297 0 0 0 0 0 1 1
237 1 1 0 1 1 1 1
200 1 1 1 0 1 0 0
178 1 1 0 1 1 1 1
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\Y
486 | 362 | 333 | 650 | 458 | .892 | 1.000 | vamicr
il
\Y
453 | 351 | 339 | .618 | .405 | 1.000 | .892 | “ataveer
‘;JLQS.“
\Y%
357 373 252 .328 1.000 405 458 Var sativa
sy
\Y%
429 429 333 1.000 .328 .618 .659 -Sylvesiris
sl
\Y
Berlandieri
347 .300 1.000 333 .252 339 .333 planch
30k agud
V.
447 1.000 .300 429 373 351 362 Hissarica
\Y
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s

This is a similarity matrix
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Dendrogram using Average Linkage (Between Groups)
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AULL 1224

CAG GCC CTT C MALDI-TOF QC

Optical Density 2.0 OD Purification BIO-RP 2963.0
Total nmole 23.6 nmole Modification s
Scale 0.025 umoles GC content 70.0 % g
Length 10mer Molecular Weight 2963.9 g/mole 2
Tm 34.0 C Volume for 235.8 ul
100 pmoles/ul g = To0 Sogs e

Mass/Charge

s-multiplex 7|43 W2 cycling®] 7Hs 9t £ 4345:9| Real-Time PCR %H]!

Exicycler™ 96 (ver.4)

© =2 QI2=9} A3t (Ct variation € 0.3 cycle)
© W2 ramp rate2 AAIZH EH3 (Max. 5T/sec)
© Reference dye?t Z2210| 5-multiplex PCR 7Hs
© 9log 0|42| 52 dynamic range

AccuOligo®is manufactured in clean-room under strict ISO 90071 to confirm DNase/RNase and DNA free environment
12/36



W

Bioneer Corporation Bioneer Inc. Bioneer R&D Center
81 deokq 1301 ge PKWY,Suite 110 702
B i o N E E R Daejeon, 34302, Republic of Korea Alameda, CA94501,USA d st
Tel: 182-42.930-8777 (Korea:1588.9788)  TollFree: +1-877-264-4300 Gyeonggido, 13488, Republic of Korea
B Fax 48242930 8688 Fax+1:510:865.0350 Tel: 482316280500
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Dr Almusaib_160926 ,
The mass of each oligonucleotide, indicated by the MALDI-TOF
Order No.:10013877 mass spectrum, may differ from the theoretical value by 0.2~0.6%
AGG TGA CCG T R
Optical Density 2.0 OD Purification BIO-RP 3067.0
Total nmole 20.1 nmole Modification z
>
Scale 0.025 umoles GC content 60.0 % ]
Length 10mer Molecular Weight 3068.0 g/mole g
Tm 32.0 € Volume for 200.6 ul
100 pmoles/ul Ty To%0 Ty
Mass/Charge
CGC AGG ATG G SRLBTTOR 0
Optical Density 2.0 OD Purification BIO-RP 3091.0
Total nmole 20.2 nmole Modification s
>
Scale 0.025 umoles GC content 70.0 % ]
Length 10mer Molecular Weight 3093.0 g/mole &
Tm 34.0 C Volume for 201.8 ul
100 pmoles/ul o5 o oo
Mass/Charge
GTG TGC CCC A MALDI-TOF QC
Optical Density 2.0 OD purification BIO-RP 3000.0
Total nmole 22.1 nmole Modification =
>
Scale 0.025 umoles GC content 70.0 % El
Length 10merxr Molecular Weight 3003.9 g/mole i
Tm 34.0 C Volume for 220.8 ul
100 pmoles/ul e o0 oo
Mass/Charge

s5-multiplex 7] WHE cycling®] 75 % 2|3 AJ%=0] Real-Time PCR %H]|!

Exicycler™ 96 (ver.4)

o e Q%o HEE (Ctvariation € 0.3 cycle)

1 © W& ramp rate2 AFAIZt £t (Max. 5C/sec)
o Reference dye?t 2210 5-multiplex PCR 7ts
© 9log 0|42| &2 dynamic range

AccuOligo®is manufactured in clean-room under strict ISO 9001 to confirm DNase/RNase and DNA free environment
13/36
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Bioneer Oligo Synthesis Report
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The mass of each oligonucleotide, indicated by the MALDI-TOF

Order No.:10013877 mass spectrum, may differ from the theoretical value by 0.2~0.6%
ACG GAT CCT G MALDI-TOF QC
Optical Density 2.0 oD Purification BIO-RP 3033.0
Total nmole 20.9 nmole Modification s
>
Scale 0.025 umoles GC content 60.0 % i
5
Length 10mer Molecular Weight 3028.0 g/mole &
Tm 32.0¢c Volume for 208.8 ul
100 pmoles/ul e T e
Mass/Charge
GAG GAT CCC T MALDI-TOF QC
Optical Density 2.0 OD Purification BIO-RP 3030.0
Total nmole 20.9 nmole Modification =
>
Scale 0.025 umoles GC content 60.0 % 3
Length 10mer Molecular Weight 3028.0 g/mole g
Tm 32.0' ¢ Volume for 209.0 ul
100 pmoles/ul F To00 o5
Mass/Charge
CCT GAT CAC C MALDE-TOF 0C
Optical Density 2.0 oD Purification BIO-RP 2948.0
Total nmole 22.7 nmole Modification z
>
Scale 0.025 umoles GC content 60.0 % i
Length 10mer Molecular Weight 2947.9 g/mole i
Tm 32.0¢ Volume for 227.0 ul

100 pmoles/ul

Toco 3030 000
Masa/Charge

5-multiplex 7|52} WH2 cycling®] 7H5 9t 2|31 415:0] Real-Time PCR !

Exicycler™ 96 (ver.4)

© =2 UYE9t YL (Ctvariation € 0.3 cycle)
© WHE ramp rate2 A8IA|2t & (Max, 5C/sec)
© Reference dye7t HR10f S-multiplex PCR 7Hs

© 9log 042] &2 dynamic range

AccuOligo® is manufactured in clean-room under strict 150 9001 to confirm DNase/RNase and DNA free environment
14/36
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Dr. Almusaib_160926

The mass of each oligonucleotide, indicated by the MALDI-TOF

Bioneer Corporation Bioneer Inc. Bioneer R&D Center
&1 d 1301 Mari /Suite 110 i DG #B-702
BIONEER | sissmr, Eoms o
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Bioneer Oligo Synthesis Reb;n

S

Order No.:10013877 mass spectrum, may differ from the theoretical value by 0.2~0.6%
GGT GAT CAG G MALDI-TOF QC
Optical Density 2.0 OD Purification BIO-RP 3114.0
Total nmole 19.5 nmole Modification s
S
Scale 0.025 umoles GC content 60.0 % é
H
Length 10mer Molecular Weight 3108.0 g/mole &
Tm 32.0 C Volume for 195.1 ul
100 pmoles/ul Py 6 ey
Masa/Charge
CCG ATA TCC C MALDI-TOF QC
Optical Density 2.0 OD Purification BIO-RP 2945.0
Total nmole 22.1 nmole Modification z
>
Scale 0.025 umoles GC content 60.0 % |
Length 10mer Molecular Weight 2947.9 g/mole i
Tm 32.0 C Volume for 221.5 ul
100 pmoles/ul Toor Y065 7o65
Mass/Charge
GGG ATA TCG G MALDI-TOF QC
Optical Density 2.0 OD Purification BIO-RP 3110.0
Total nmole 19.4 nmole Modification z
>
Scale 0.025 umoles GC content 60.0 % K
§
Length 10mer Molecular Weight 3108.0 g/mole &
Tm 32.0¢C Volume for 194.0 ul
100 pmoles/ul o ey a5
Mass/Charge

5-multiplex 7|52} WH2 cycling®] 759t |31 4159] Real-Time PCR 2|l

Exicycler™ 96 (ver.4)

© 52 AUZS HEE (Ctvariation € 0.3 cycle)
© WE ramp rate2 A& A2t £ (Max, 5C/sec)
© Reference dye?t HR810] 5-multiplex PCR 715
© 9log 0|42 2 dynamic range

AccuOligo®is manufactured in clean-room under strict ISO 9001 to confirm DNase/RNase and DNA free environment
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Bioneer Oligo Synthesis Report
Dr Almusaib_160926 )
The mass of each oligonucleotide, indicated by the MALDI-TOF
Orde¢ No.:10013877 mass spectrum, may differ from the theoretical value by 0.2~0.6%
CCA AGC TTC C MALDI-TOF QC
Optical Density 2.0 OD Purification BIO-RP 2946.0
Total nmole 23.1 nmole Modification z
S
Scale 0.025 umoles GC content 60.0 % ]
Length 10mexr Molecular Weight 2947.9 g/mole i
Tm 32:.0:C Volume for 230.7 ul
100 pmoles/ul T g T
Mass/Charge
GGA AGC TTG G ALDEETOR 00
Optical Density 2.0 OD Purification BIO-RP 3114.0
Total nmole 20.1 nmole Modification z
>
Scale 0.025 umoles GC content 60.0 % g
Length 10mer Molecular Weight 3108.0 g/mole i
Tm 32.0 C Volume for 201.4 ul
100 pmoles/ul oo T oo
Mass/Charge
TTG GTA CCC C ALDT- 708 166
Optical Density 2.0 OD Purification BIO-RP 2974.0
Total nmole 22.8 nmole Modification s
9
Scale 0.025 umoles GC content 60.0 % K
Length 10mer Molecular Weight 2978.9 g/mole i
Tm 32.0..¢ Volume for 227.8 ul
100 pmoles/ul o Tois oo
Masa/Charge

s-multiplex 7)52} W2 cycling®] 7Hs ¢t 2|1 41%5:9] Real-Time PCR %H|!

Exicycler™ 96 (ver.4)

© 2 AT} HELE (Ctvariation € 0.3 cycle)
© B}2 ramp rate2 AEA|2t T2 (Max. 5T/sec)
© Reference dye?} H28{0] 5-multiplex PCR 7Hs:

© 9log 0|442] &2 dynamic range

AccuOligo® is manufactured in clean-room under strict ISO 9001 to confirm DNase/RNase and DNA free environment
16/36
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Bioneer Oligo Syntﬁesis Repbrt

Dr. Almusaib_160926

The mass of each oligonucleotide, indicated by the MALDI-TOF
Order No.:10013877 mass spectrum, may differ from the theoretical value by 0.2~0.6%

AULL OPF-12

ACG GTA CCA G

MALDI-TOF QC

Optical Density 2.0 OD Purification BIO-RP 3033.0
Total nmole 19.7 nmole Modification s
>
Scale 0.025 umoles GC content 60.0 % ‘:3
Length 10merxr Molecular Weight 3037.0 g/mole i
Tm 32.0 € Volume for 197.0 ul
100 pmoles/ul o Teos T
Mass/Charge
AULL OPF-13 B2

GGC TGC AGA A
MALDI-TOF QC

Optical Density 2.0 OD Purification BIO-RP 3081.0
Total nmole 19.8 nmole Modification s
>
Scale 0.025 umoles GC content 60.0 % E
Length 10mer Molecular Weight 3077.0 g/mole g
Tm 32.0 C Volume for 198.0 ul
100 pmoles/ul P Sess o5
Mass/Charge

AULL VRZAG62 F

GGT GAA ATG GGC ACC GAA CAC ACG C

MALDI-TOF QC

Optical Density 3.0 OD Purification BIO-RP 7701.0
Total nmole 12.2 nmole Modification s
>
Scale 0.025 umoles GC content 60.0 % ‘g
Length 25mer Molecular Weight 7709.9 g/mole g
Tm 68.0 C Volume for 121.5 ul
100 pmoles/ul T T T T T T TTT TR I
Mass/Charge

s-multiplex 7|52} W2 cycling®] 715t £ 4152 Real-Time PCR ]!

Exicycler™ 96 (ver.4)

© £ =9 HEE (Ctvariation < 0.3 cycle)
© WE ramp rate2 A#AIZ T (Max. 5C/sec)
© Reference dye?t 22210 5-multiplex PCR 7Hs
© 9log 0|42] &2 dynamic range

AccuOligo®is manufactured in clean-room under strict ISO 9001 to confirm DNase/RNase and DNA free environment
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The mass of each oligonucleotide, indicated by the MALDI-TOF
Order No.:1T0013877 mass spectrum, may differ from the theoretical value by 0.2~0.6%
CCA TGT CTC TCC TCA GCT TCT CAG C
MALDI-TOF QC
Optical Density 3.0 OD Purification BIO-RP 7474.0
Total nmole 14.1 nmole Modification z
>
Scale 0.025 umoles GC content 56.0 % é
Length 25mer Molecular Weight 7479.7 g/mole i
Tm 63.6 C Volume for 140.9 ul
100 pmoles/ul T T TR U T
Mass/Charge
AGA TTG TGG AGG AGG GAA CAA ACC G
MALDI-TOF QC
Optical Density 3.0 OD Purification BIO-RP 7839.0
Total nmole 11.4 nmole Modification s
ES
Scale 0.025 umoles GC content 52.0 % §
Length 25mer Molecular Weight 7828.9 g/mole i
Tm 63.7 C Volume for 114.0 ul
100 pmoles/ul T T T T T R TR T
Mass/Charge
TGC CCC CAT TTT CAA ACT CCC TTC C
MALDI-TOF QC
Optical Density 3.0 OD Purification BIO-RP 7431.0
Total nmole 14.2 nmole Modification z
>
Scale 0.025 umoles GC content 52.0 % ]
§
Length 25mer Molecular Weight 7423.7 g/mole i
Tm 64.5 C Volume for 142.3 ul
100 pmoles/ul T N R TR Y
Mass/Charge

5-multiplex 7)%50} W2 cycling®] 7Hs 8t £ 41%5:2] Real-Time PCR ]!

Exicycler™ 96 (ver.4)

© 52 =9} S (Ctvariation € 0.3 cycle)
© B2 ramp rate2 A A2t T (Max. 5T/sec)
© Reference dye7t H2210{ 5-multiplex PCR 7ts
© 9log 0]49] §}2 dynamic range

AccuOligo® is manufactured in clean-room under strict ISO 9001 to confirm DNase/RNase and DNA free environment
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Bioneer Oligo Synthesis Report

Dr. Almusaib_160926 )
The mass of each oligonucleotide, indicated by the MALDI-TOF
Order No.:10013877 mass spectrum, may differ from the theoretical value by 0.2~0.6%

AULL VVS4 F

CCA TCA GTG ATA AAA CCT AAT GCC

MALDI-TOF QC

Optical Density 3.0 OD Purification BIO-RP 7286.0
Total nmole 12.7 nmole Modification z
Scale 0.025 umoles GC content 41.7 % “:
Length 24mer Molecular Weight 7289.6 g/mole ,5_
Tm 56.9 C Volume for 127.2 ul
100 pmoles/ul EET T TR T R T T

Mass/Charge

AULL VVS4 R

CCC ACC TTG CCC TTA GAT GTT A

MALDI-TOF QC

Optical Density 3.0 OD Purification BIO-RP 6627.0
Total nmole 15.1 nmole Modification z
Scale 0.025 umoles GC content 50.0 % “g
Length 22mer Molecular Weight 6621.2 g/mole g
Tm 58.8 C Volume for 151.4 ul
100 pmoles/ul W RE en T e w3

Mass/Charge

AULL VVMD5 F

CTA GAG CTA CGC CAA TCC AA

MALDI-TOF QC

Optical Density 2.0 OD Purification BIO-RP 6056.0
Total nmole 10.3 nmole Modification E
>
Scale 0.025 umoles GC content 50.0 % &
Length 20mer Molecular Weight 6054.9 g/mole 8
Tm §6:1 € Volume for 102.7 ul
100 pmoles/ul E T T N T
Mass/Charge

5-multiplex 7|52} W2 cycling®] 753t A3 4152 Real-Time PCR 7H|!

Exicycler™ 96 (ver.4)

© &2 A= HBE (Ctvariation € 0.3 cycle)
© W2 ramp rate2 A #A|2t CH (Max. 5C/sec)
© Reference dye?} H22{0] 5-multiplex PCR 7t
© 9log 0|42| &2 dynamic range

AccuOligo®is manufactured in clean-room under strict 1ISO 9001 to confirm DNase/RNase and DNA free environment
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Bioneer Oligo Synthesis Report

Dr. Almusaib_160926 )
The mass of each oligonucleotide, indicated by the MALDI-TOF
Order No.:10013877 mass spectrum, may differ from the theoretical value by 0.2~0.6%

AULL VVMD5 R

TAT ACC AAA AAT CAT ATT CCT ARA

MALDI-TOF QC

Optical Density 3.0 OD Purification BIO-RP 7271.0
Total nmole 12.1 nmole Modification £l
Scale 0.025 umoles GC content 20.8 % ‘::
Length 24mer Molecular Weight 7271.7 g/mole .E.
Tm 48.8 C Volume for 121.1 ul
100 pmoles/ul T T T

Mass/Charge

AULL VVMD6 F

ATC TCT AAC CCT AAA ACC AT

MALDI-TOF QC

Optical Density 2.0 OD Purification BIO-RP 5989.0
Total nmole 10.4 nmole Modification s
Scale 0.025 umoles GC content 35.0 & g
Length 20mer Molecular Weight 5988.9 g/mole g
Tm 49.7 C Volume for 103.6 ul
100 pmoles/ul T e mes  mnwem

Hasa/Charge

AULL VVMD6 R

CTG TGC TAA GAC GAA GAA GA

MALDI-TOF QC

Optical Density 2.0 OD Purification BIO-RP 6195.0
Total nmole 9.6 nmole Modification s
S
Scale 0.025 umoles GC content 45.0 % K
Length 20mer Molecular Weight 6198.9 g/mole g
Tm 539 & Volume for 95.7 ul
100 pmoles/ul T mmwe e e
Mass/Charge

5-multiplex 7|52} 2 cycling®] 7H5 9t 2|11 4352| Real-Time PCR ZH|!

Exicycler™ 96 (ver.4)

© E2 0IZEe HEE (Ctvariation < 0.3 cycle)
© B2 ramp rate2 HEAIZH EH5 (Max. 5T/sec)
© Reference dye?t H2210{ 5-multiplex PCR 7Hs
© 9log 0|49 &2 dynamic range

AccuOligo® is manufactured in clean-room under strict ISO 9001 to confirm DNase/RNase and DNA free environment
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ite 110

700 D: i
Gyeonggi-do, 13488, Republic of Korea
Tel: +82-31-628-0500

Fax: +82-31-628-0555

Bioneer Oligo Syhthesis Report

Dr Almusaib_160926
. The mass of each oligonucleotide, indicated by the MALDI-TOF
Order No.:10013877 mass spectrum, may differ from the theoretical value by 0.2~0.6%
T GCG GA
AGA GTT GCG G AAC AGG AT MALDE-TOR gC
Optical Density 2.0 OD Purification BIO-RP 6251.0
Total nmole 9.5 nmole Modification s
>
Scale 0.025 umoles GC content 50.0 % K
Length 20mer Molecular Weight 6255.0 g/mole i
Tm 57.7 C Volume for 94.6 ul
100 pmoles/ul T e e
Maas/Charge
CGA ACC TTC ACA CGC TTG AT
MALDI-TOF QC
Optical Density 2.0 OD Purification BIO-RP 6041.0
Total nmole 10.9 nmole Modification z
>
Scale 0.025 umoles GC content 50.0 % g
§
Length 20mer Molecular Weight 6036.9 g/mole &
Tm 57.9 C Volume for 109.1 ul
100 pmoles/ul T R
Mass/Charge
GTA CCA GAT CTG AAT ACA TCC GTA AGT MR b
Optical Density 3.0 OD Purification BIO-RP 8275.0
Total nmole 11.1 nmole Modification =
>
Scale 0.025 umoles GC content 40.7 % §
Length 27mer Molecular Weight 8267.3 g/mole &
Tm 59.3 C Volume for 110.6 ul

100 pmoles/ul

5030 €G08 3060 8000 3005 30005 11030 130

Mass/Charge

s-multiplex 7|53} W2 cycling®] 7159t £ 4152 Real-Time PCR ZH|!

Exicycler™ 96 (ver.4)

© &2 Y=} HEE (Ctvariation € 0.3 cycle)
© WHE ramp rate2 A A2t £h2 (Max. 5T/sec)
© Reference dye?t U210 5-multiplex PCR 7Hs

© 9log 0|42 &2 dynamic range

AccuOligo® is manufactured in clean-room under strict ISO 9001 to confirm DNase/RNase and DNA free environment
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Bioneer Oligo Synthesis Rebort

Dr. Almusaib_160926

The mass of each oligonucleotide, indicated by the MALDI-TOF
Order No.:10013877 mass spectrum, may differ from the theoretical value by 0.2~0.6%

AULL VVMD27 R

ACG GGT ATA GAG CAA ACG GTG T

MALDI-TOF QC

Optical Density 3.0 OD Purification BIO-RP 6837.0
Total nmole 13.2 nmole Modification z
Scale 0.025 umoles GC content 50.0 % ’g
Length 22mer Molecular Weight 6848.3 g/mole E
Tm 60.7 C Volume for 131.6 ul
100 pmoles/ul T T T R T

Masa/Charge

AULL VVMD28 F o

AAC AAT TCA ATG AAA AGA GAG AGA GAG A

MALDI-TOF QC

Optical Density 3.0 OD Purification BIO-RP 8739.0
Total nmole 9.5 nmole Modification s
Scale 0.025 umoles GC content 32.1 % ;E
Length 28mer Molecular Weight 8744.6 g/mole g
Tm 58.1./C Volume for 95.2 ul
100 pmoles/ul Tion TOR Ee0s %090 Tess Tiges 1ioo0 Thoa

Mass/Charge

AULL VVMD28 R

TCA TCA ATT TCG TAT CTC TAT TTG CTG

MALDI-TOF QC

Optical Density 3.0 OD Purification BIO-RP 8180.0
Total nmole 12.2 nmole Modification z
Scale 0.025 umoles GC content 33.3 % g
Length 27mer Molecular Weight 8181.2 g/mole i
Tm 5722 iC Volume for 121.8 ul
100 pmoles/ul B R T T

Mass/Charge

S-multiplex 7|52} W2 cycling®] 7159t 2|11 4352 Real-Time PCR ZH|!

Exicycler™ 96 (ver.4)

© &2 UAUEQ} FEE (Ctvariation € 0.3 cycle)
© WE ramp rate2 H#A|ZH EH2 (Max. 5C/sec)
© Reference dye?} WR810] 5-multiplex PCR 7ks
© 9log 0|42| & dynamic range

AccuOligo®is manufactured in clean-room under strict ISO 9001 to confirm DNase/RNase and DNA free environment
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Bioneer Oligo Synthesis Report

Dr. Almusaib_160926 )
The mass of each oligonucleotide, indicated by the MALDI-TOF
Order No.:10013877 mass spectrum, may differ from the theoretical value by 0.2~0.6%

AULL VVMD31l F

CAG TGG TTT TTC TTA AAG TTT CAA GG

MALDI-TOF QC

Optical Density 3.0 OD Purification BIO-RP 8003.0
Total nmole 12.0 nmole Modification z
Scale 0.025 umoles GC content 34.6 % :
Length 26mer Molecular Weight 8006.1 g/mole .:é
Tm 56.8 C Volume for 120.0 ul
100 pmoles/ul T T T T T )

Mags/Charge

AULL VVMD31l R

CTC TGT GAA AGA GGA AGA GAC GC

MALDI-TOF QC

Optical Density 3.0 OD Purification BIO-RP 7144.0
Total nmole 12.8 nmole Modification z
Scale 0.025 umoles GC content 52.2 % 5.3
Length 23mer Molecular Weight 7146.5 g/mole :.2
Tm 60.0 C Volume for 127.6 ul
100 pmoles/ul T T T T T

Masa/Charge

AULL VVMD32 F

TAT GAT TTT TTA GGG GGG TGA GG

MALDI-TOF QC

Optical Density 3.0 OD Purification BIO-RP 7221.0
Total nmole 13.1 nmole Modification z
Scale 0.025 umoles GC content 43.5 % :;f.
Length 23merxr Molecular Weight 7220.6 g/mole ]
Tm 56.9 C Volume for 130.6 ul
100 pmoles/ul [ T T T T

Masa/Charge

S-multiplex 7|58} W2 cycling®] 7Hs ¢t £ 31 41%:0] Real-Time PCR ]!

Exicycler™ 96 (ver.4)

© 5 QA9 Y& (Ctvariation € 0.3 cycle)
© WHE ramp rate® HYAI2t EHE (Max, 5T/sec)
© Reference dye?} BRQ10| 5-multiplex PCR 7Hs
© 9log 0|442| §}& dynamic range

AccuOligo® is manufactured in clean-room under strict ISO 9001 to confirm DNase/RNase and DNA free environment
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‘Dr. Almusaib_160926
Order No.:10013877

The mass of each oligonucleotide, indicated by the MALDI-TOF
mass spectrum, may differ from the theoretical value by 0.2~0.6%

Bioneer Oligo Synthsis Report

Gyeonggi-do, 13488, Republic of Korea
Tel: +82-31-628-0500
Fax: 482316280555

S

AULL VVMD32 R

GGA AAG ATG GGA TGA CTC GC

Optical Density 2.0 OD Purification
Total nmole 9.8 nmole Modification
Scale 0.025 umoles GC content
Length 20mer Molecular Weight

Tm 578 € Volume for
100 pmoles/ul

BIO-RP

55.0 %
6230.9 g/mole
98.3 ul

Intensity(y)

MALDI-TOF QC

6232.0

050

008

CC O T
Mass/Charge

000
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BIONEER AccuPower®PCR PreMix

ion - Value + Di: y
Bioneer Corporation Bioneer, Inc. Bioneer Trade(Shanghai) Co, Ltd Bioneer R&D Center Order
811, Munpyeongseo-ro 1000 Atlantic Avenue 806 Room, Building 2,No.500 Jianyun 8-702,Korea Bio Park Bldg, 700, Emall: order@bloneercokr
Daedeok-gu, Daejeon 306-220 Alameda, CA 94501 USA Road, ZhouPu Town, PuDong New District, Daewangpangyo-ro, Bundang-gu, 3 z
Republic of Korea Tollfree; + 1-877 - 264 -4300 ShangHal, China Seongnamsi, Gyeonggi-do, 463-400,
Tel: (Korea)1588 - 9788 Fax: +1-510-865-0350 Tel: +86- 21- 5080 - 0969/1191/1651 Republicof Korea
(International) + 82 - 42 - 930 - 8777 E-mail: orderusa@bioneerus.com Fax: -+ 86- 21- 5080 - 1620 Tel:+ 82 -31- 628 - 0500
Fax: +82-42-930- 8600 Email: salescn@bloneercom Fax:+82-31-628- 0555

E-mail; sales@bioneer.com

AccuPower® PCR PreMix is a new, powerful, and ready-to-use PCR reagent optimized for more accurate PCR amplifications.

Advantages
Speed Substantial reduction in PCR setup time.
Stability AccuPower® PCR PreMix is the powerful techinology for convenient and easy to perform DNA amplification. It contains DNA

polymerase, dNTPs, a tracking dye and reaclion buffer in a premixed formal, freeze-dried into a pellel. The palented chemical
stabilizer of this product enables to maintain the aclivity of pre mixlure for over a month even when slored at room temperature (25¢C),
over 2 years in the freezer.

Reproducibility and Yield
Batch manufacturing under strict ISO 9001 quality control conditions guarantees reproducibility. Minimal handling during reaction set
up provides improved accuracy.

Simplicity Each product line contains an application specific enzyme in an easy to re-suspended, lyophilized premix of dNTPs, reaction buffer, a
tracking dye, and a stabilizer. The premix is ready to use, thus offering virtually no reaction set up time.

Contents 4 Reskllon size 20 il reaction 50 pl reaction
Top DNA polymerase 1U 25U -
Each: dNTP (dATP, dCTP, dGTP, dTTP) 250 pM 250 pM
Tris-HCI (pH 9.0) 10 mM 10 mM
KCl 30 mM 30 mM
MgClz 1.5mM 1.5mM
Stabilizer and tracking dye P

Experimental Protocol
o Add template DNA and primers to AccuPower® PCR tube.
o 4

R o of late DNA and primer
20 pl reaction 50 pl reaction
Template DNA 5-50ng 10-100 ng
Primer 5-10 pmole 10 - 20 pmole

o Add distilled water to AccuPower® PCR tubes to a total volume of 20 pl or 50 pul.
 Dissolve the lyophilized blue pellet by vortexing, and briefly spin down.
o Add mineral oil. (This step is unnecessary when using a thermal cycler wilh top heating.)
o Perform PCR of samples.
o Load samples on agarose gel without adding a loading-dye mixture, and perform electrophoresis.
Notice to Purchaser
This enzyme is specifically optimized for i ing base incorporation rate by inactivating 5'->3' { aclivity. Therefore, this is

not recommended to use for Real Time PCR using Tagman® probe.

Trademark
AccuPower is a trademark of Bioneer Corporation.

Ordering Information

Tube type Reaction Cat.No. Description
200l K-201 0.2 ml thin-wall 8-strip tubes with attached cap / 96 tubos
0.2m! Tube K-201 0.2 ml thin-wall 8-strip tubes with atlached cap / 480 tubes
) 50 ul | K201 0.2 mi thin-wall 8-strip lubes wilh allached cap / 96 lubes
K-2017 | 0.2mlthin-wall 8-slrip lubes with attached cap / 480 lubes
0.5ml Tube 50 ul K-2011 0.5 ml thin-wall tubes with attached cap / 100 tubes
K-2260-1 thin-wall 96-well flat plate
10ul K-2260-2 | thin-wall 96-well full-skirted plate
96-well K-2260-3 thin-wall 96-well semi-skirled plate
| K-2260-4 thin-wall 96-well flat plate
20ul K-2260-5 thin-wall 96-well full-skirted plate
K-2260-6 — thin-wall 96-well semi-skirted plate
Sul K-2080-1 thin-wall 384-well full-skirted plate
384-well 10ul - K-2080-2 thin-wall 384-well full-skirted plate
I 20ul K-2080-3 o thin-wall 384-well full-skirted plate
Master K-2018 ___1mlof2 X Master mix solution |
Mix 2 K-2018-1 10 mi of 2 X Master mix solution

A complete product list appears on our web site at www.bioneer.com,

1 BQ-042-101-03

e P
www.bionezr.com Reviign;s [{2014:03:12)
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Genomic DNA Mini Kit (plant) Ul gadacia) sas Jia (3) Gale

Genomic DNA Mini Kit (Plant)

For research use only

Sample: up to 100 mg of fresh plant tissue or up to 25 mg of dry plant tissue

Yield: 3-5 ug (100 mg Arabidopsis thaliana leaf), 20-25 pg (100 mg Nicotiana tabacum leaf)
Format: spin column

Time: within 30 minutes

Elution volume: 30-200 pl

Storage: dry at room temperature (15-25°C) for up to 1 year without showing any reduction in performance

Geneaid

v

[ ranov: B
ISO 9001:2008 QMS

Introduction

The Genomic DNA Mini Kit (Plant) provides a quick and easy method for purifying total DNA (including genomic DNA,
mitochondrial DNA and chloroplast DNA) from various plant species. Homogenized samples are treated with RNase A then
filtered to remove cell debris and salt precipitates. In the presence of the binding buffer, coupled with chaotropic salt, genomic
DNA in the lysate binds to the glass fiber matrix of the spir column. Contaminants are removed using a Wash Buffer
(containing ethanol) and the purified genoimic DNA is eluted by a low salt Elution Buffer, TE or water. The procedure does
not require DNA phenol extraction or alcohol precipitation, and can be completed in less than 30 minutes. The purified
genomic DNA is ready for use in PCR, Real-time PCR, Southern Blotting and RFLP.

Quality Control

The quality of the Genomic DNA Mini Kit (Plant) is tested on & lot-to-lot basis according to Geneaid's ISO-certified quality
management system. Genomic DNA is isolated from 50 mg young leaf samples. More than 10 ug of genomic DNA is
quantified with a spectrophotometer and analyzed by electrophoresis.

Kit Contents Order Information

‘Component GP004 GP100 Product Package Size Catalogue Number
GP1 Buffer 2ml 50 ml Genomic DNA Mini Kit (Blood/Cultured Cell) 100/300 preps GB100/300
GPX1 Buffer 2ml 50 m| Genomic DNA M axi Kit (Blood/Cultured Cell) 10/25 preps GDM 10/25
GP2 Buffer 1ml 15 ml Genomic DNA Mini Kit (Tissue) 50/100/300 preps | GT950/100/300
GP3 Buffer* 1.5ml 30 ml gSYNC™DNA Extraction Kit 50/100/300 preps | GS050/100/300
(Add Isopropanol) (3ml) (60 ml) Genomic DNA Mini Kit (Plant) 100 preps GP100
W1 Buffer 2ml 45 ml Genomic DNA M~ Kit (Plant) 10/25 prepe GPM010/25
Wash Buffer** 1ml 25 ml GENEzol™DNA Reagent Plant 100/200 rxns GR100/200
(Add Ethanol) (4 ml) (100 mi) Presto™ Mini gDNA Yeast Kit 100/300 preps GBY100/300
Elution Buffer 1ml 30 ml Presto™ Mini gDNA Bacteria Kit 100/300 preps GBB100/101/300/301
RNase A (10 mg/ml) 25 l 550 pl Geneius™ Micro DNA Extraction Kit 100/300 preps GMB100/300
Filter Columns 4 100 Presto™Buccal Swab gDNA Extraction Kit 100/300 preps GSK100/300
GD Columns 4 100 Presto™96 Well Blood gDNA Extraction Kit 4/10 x 96 preps 96GBP04/10
2 ml Collection Tubes 8 200 Presto™96 Well Plant gDNA Extraction Kit 4/10 x 96 preps 96GPP04/10

*Add isopropanol (see the bottle label for volume) to the GP3 Buffer immediately-prior to initial use
**Add absolute ethanol (see the bottle label for volume) to the ‘Nash Buffer prior to initial use

Caution

The components contain irritants. During operation, always wear a lab coat, disposable gloves, and protective goggles.

Genomic DNA Mini Kit (Plant) Functional Test Data

Figure 1. Genomic DNA was extractec from a variety of 100 mg plant species using the Genomic DNA Mini Kit
(Plant). A 3 pl aliquot from each 200 pl eluate was analyzed by electrophoresis on a 1% agarose gel.

Ver.07.16.15

M = Geneaid 1 Kb DNA ladder

. Cinnamomun camphora (Camphor tree)
2. Pisum sativum (Pea sprout)

3. Arabidopsis thaliana (Thale cress)

4. Oryza sativa (Rice)

5. Ipomoea batatas (Sweet potato vine)

6. Rhizoma dioscoreae (Chinese yam )
7
8.
9,

. Populus tremula (Aspen)
. Flammulina velutipes (Mushroom)
. Oxalis comiculats (Clover)

Ve

Page 1 of 2
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Genomic DNA Mini Kit (Plant) Protocol
Various plant species contain different metabolites such as polysaccharides, polyphenols, and proteins. The standard
protocol uses GP1 Buffer for lysis of most common plant species. Alternatively, GPX1 Buffer is provided with the kit to ensure
efficient cell lysis of plant species with high polysaccharide content.
IMPORTANT BEFORE USE
* Add isopropanol (see the bottle label for volume) to the GP3 Buffer immediately prior to initial use
* Add absolute ethanol (see the bottle label for volume) to the Wash Buffer prior to initial use
« Additional Requirements: microcentrifuge tubes, isopropanci, absolute ethanol
 Cut off 50 mg (up to 100 mg) of fresh or frozen plant tissue or 10 mg (up to 25 mg) of dry sample.
* Freeze the sample with liquid nitrogen.
Grind the sample to a fine powder then transfer it to a 1.5 ml microcentrifuge tube.
NOTE: Some plant samples can be ground sufficiently in the absence of liquid nitrogen.
NOTE: Mix GP1 Buffer or GPX1 Buffer and RNase A immediately prior to use.
* Add 400 pl of GP1 Buffer or GPX1 Buffer and 5 ul of RNase A into the sample tube and mix by vortex.
* Incubate at 60°C for 10 minutes. During incubation, invert the tube every 5 minutes.
Step 2 At this time, pre-heat the required Elution Buffer (200 pl per sample) to 60°C (for Step 5 DNA Elution).
Lysis * Add 100 pl of GP2 Buffer and mix by vortex then incubate on ice for 3 minutes.
* Place a Filter Column in a 2 ml Coilection Tube then transfer the mixture to the Filter Column.
* Centrifuge for 1 minute at 1,000 x g then diccard the Filter Column.
* Carefully transfer the supernatant from the 2 ml collection tube to a new 1.5 ml microcentrifuge tube.
* Add a 1.5 volume of GP3 Buffer (make sure isopropanol was added) then vortex immediately for 5
seconds.
E.g. Add 750 pl of GP3 Buffer to 500 pl of lysate. "
NOTE: If precipitate appears, break it up as much as possible with a pipette.
* Place a GD Column in a 2 ml Collection Tube.
* Transfer 700 pl of mixture (and any remaining precipitate) to the GD Column.
* Centrifuge at 14-16,000 x g for 2 minutes.
* Discard the flow-through then place the GD Column back in the 2 ml Collection Tube.
¢ Add the remaining mixture to the GD Column then centrifuge at 14-16,000 x g for 2 minutes.
* Discard the flow-through then place the GD Column back in the 2 ml Collection Tube.
¢ Add 400 pl of W1 Buffer to the GD Column then centrifuge at 14-16,000 x g for 30 seconds.
» Discard iie fiow-ihirough then piace ine GL Coiumn back in ihe Z mi Coiieciion Tube.
* Add 600 ul of Wash Buffer (make sure ethanol was added) to the GD Column.
* Centrifuge at 14-16,000 x g for 30 seconds.
* Discard the flow-through then place the GD Column back in the 2 ml Collection Tube.
Step 4 * Centrifuge for 3 minutes at 14-16,000 x g to dry the column matrix.
Wash Optional Residual Pigment Removal Step
If pigments remain on the column, perform this optional step.
* Following Wash Buffer addition, add 400 p! of absolute ethanol to the GD Column.
* Centrifuge at 14-16,000 x g for 30 seconds.
* Discard the flow-through then place the GD Column back in the 2 ml Collection Tube.
» Centrifuge for 3 minutes at 14-16,000 x g to dry the column matrix.
Standard elution volume is 100 pl. If less sample is to be used, reduce the elution volume (30-50 pl) to increase DNA
concentration. If higher DNA vyield is required, repe«t the DNA Elution Step to increase DNA recovery and the total elution
volume to approximately 200 pl.
Step 5 * Transfer the dried GD Column to a clean 1.5 ml microcentrifuge tube. -
DNAElution  « Add 100 pl of pre-heated Elution Buffer or TE to the center of the column matrix.
* Let stand for 3-5 minutes to ensure the Elution Buffer or TE is completely absorbed.
* Centrifuge at 14-16,000 x g for 30 seconds < elute the puriiied DNA.

Step 1
Tissue
Dissociation

Step 3
DNA
Binding

Troubleshooting

Possible Reasons/Solution i {

Column Too much sample was used
Clogged * Reduce the sample volume or separate it into multiple tubes.
Precipitate was formed at the DNA Binding step
* Reduce the sample material.
Low Yield ' * Following GP3 Buffer addition, break up any precipitate as much as possible prior to loading GD Column. '
Incorrect DNA Elution Step
* Ensure that the Elution Buffer or TE is added to the center of the GD Column matrix and is absorbed completely.

| Eluted DNA Incomplete DNA Elution

' does not * Elute twice to increase yield.
perform well in  Residual ethanol t ti
downstream * Following the Wash Step, dry the GD Column with additional centrifugation at 14-16,000 x g for 5 minutes or incubate at
applications 60°C for 5 minutes.

Ver.07.16.15 Page 2 of 2 www.geneaid.com
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Abstract

This study is conducted in the Laboratory of Genetics of the
Molecular at the college of Education for Pure Sciences/ University of
Diyala to detect genetic changes and estimate the genetic distance among
seven types of Vitis vinifera L which are: The French,
V.hissaricavassilcz, V.viniferavar sativa beck, V. Hissarica , V.Var sativa,
V.vinifera, V.Sylvestris and V Berlandieri planch. 15 primers are
randomly used to investigate the performance indicators of the DNA by
using Random Amplified polymorphic techniques, for the DNA series,
and 10 specialized primers to investigate the DNA indicators by using
Simple Sequence Repeat techniques (SSR), based on Polymerase Chain
Reaction (PCR). The procedures of this study include isolating and
purifying the DNA from the newest leaves of the studied types to get
DNA with purity between 2-1.8. The Polymerase Chain Reaction ( PCR)
are carried out with the used primers to detect the differences between
The doubled DNA species for each type ( their numbers and their partial
sizes) when moving the double results for the samples onto the agarose
gel after dyeing with the epithelium of atheidium bromide . The results
of the genetic analysis with RAPD indicators show clear differences in
the number of doubled DNA band and their partial weights according to
the used primer, so the total number for the polymorphic bands are 88
bands for all the primers , and the less number of the polymorphic band
are 6 bands in the two primer ( 1227 , OPF-01 ) whereas the highest
number polymorphic bands are 12 in the primer OPF-04,and the number
of the primer in this study show of the unique bands for some of the
models studied, which is considered as a genetic print to distinguish each
item between them , so V.Var sativa type gives the highest number of
unique bands because of the using the primer 1225 and OPF-09, these
primers give two bands a with different partial weights while the V

a



Berlandieri planch gives the least number of unique bands that reaches a
single band which has 1121 partial weight when using the primer OPF-09
and for the purpose of finding the genetic similarity and genetic
relationship between the types species in the computer, and according to
the SPPS statistical programme, the similar percentage between the types
Is 0.892-0.252, and the highest percentage of similarity is between the
French V.hissaricavassilcz and V.viniferavar sativa beck types. While
the results of the Dendogram, includes the first group in which it is
typeed onto five groups , the first type includes French
V.hissaricavassilcz and V.viniferavar sativa beck as well as the
V.Sylvestris types, whereas the second type includes, V.vinifera , the
third one includes V. Hissarica ,the fourth type includes V.Var sativa, and
the last one includes V. Berlandieri planch type. The results of the genetic
analysis for SSR techniques, in which the primer VRZAG62 technique is
used, has given one unique band with Partial weight 200 genetic predator
which is originally considered as a genetic print which distinguish the
V.vinifera var sativa beck types from other types, as well the primer
VVS4 has an important role in appearing the As well as the unique band
with 200 partial weight which also considered as genetic print in which
distinguishes the V. Berlandieri planch type from the rest of the other
items, while the other primers , the bands have been vanished because of

the lack of a complementary sequence in the DNA studied types.
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