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¢ sihiacy Jilall )de e A4S Ged J5 pollen basket Al s 3lu Lo
lasae Jaill aay Luia 700 5 ¢ Ble 11 A Jadll elalall Caia Ly o 2003
@3 Jaill Ao gane ¢ Ay ) Ofieseae ) ld ST 20000 gl ke

Jishll GLalll @3 o5 (Al Aesanay iy LS adh desane Ay ¢ peaill Gldl
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desendll 1l anl ga 4ty as@ SN AL mellifera gsilly sk <Y1 de sanall a5
.(2003<Graham) . Jyshall Ll <l
allal) LENYg Juad) Jai 153 2-2
Liosls bl (e cally Ggindl Bhlie Gl gaill 13 LY asill Bl ()
eI JSal ) abial bawy ey Cayimally Jadll g 153l (e g5 all 26 aap Lllag Lyl
A. mellifera craca DLy gyedaall JS) Ll ey (2000« Sheppared s Smith )
) gsime o 4] cluhall 5xS) Lo lay Ay Aokt pojd ADBE 3 Lgapend
Lall Cj ¢ Lippdh jaldll Lall A ay 4k laglad 230 agay caxS) Cua Lo S silal)
Frank) Lwsiall jadl il galall ball M balle bugid) jad) Jled dikiey (alall
Dl al a5 O 55 oy Jad 2m gy O A5l Jaghaal) o3gd 48UVl (20006 (55581
@Y Sy b eusSilal gonll Gaelall Gluhy b oela Wy duall o e )3
¢ sAl s Gball) Allall Jsa e s Jual) Jail day J¥1 4y ) phail) Jasladl) 1 JSN Jiay
&3 ¢ L Lagladygal) chdisall e Tadine dyyskill baghaall o3 asdi G ol 5 (2009
Uaslyy LKA liall e sadiaall duhal) @S5 Al il sy Jashall oda cul

-(2003<Dechamp) cass Lo A ddiyja Sy
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¢l Jsa Leeisis A L mellifera dusd) das 8 3ap¥) dyyskall Taghaall (1) U<
(2009 ¢ goal 5 L)
=1 VS el Ll Jodasl oaalsi (a5 A anad led Ay V) & 15V 028 apusdi a3
A. florea (aAl) Lsall Jaili-1
Al phall cilays dead o bayaily Leaa Ag ) Jaill g5l ol e iiag
NG oy sy - Lawigily adlls Walles ighl 8 Gl sy 250 ) bl Juas 05
s Whitehead) alall i aulll 401 pda adaiend Eum ¢ gLty aales Lo hali 131 ¢ Sl ae
. Sl dlsilas 3 (1992) Glaiim Jé e Ghall b gsill 138 Jawsy (2007 :Shaw
A. dorsata ((@eadl) sl Jadili-2
Tan Lok g Ll Gupdi gl Vaag elal) (3 8 Cilpaxivens G aaall JaS Jai sy
Blaall Jaill 2alsyy oal) Jail) dldle Gland o Wl ST dlalal) Claaady cGan )l gon
(2003¢ sk sal) Lpnasigaily Gpaaally Pl Ll s 2l Dy 8 Ll iy
A.indica (gagd)) Aad Jail -3
leall Jaill Gy g sed ¢ 2l paan Cun o Tangll 3Gl B8 Jaill sy
- (200562Y) ¢ clsmilly s Casla oSy 5 rall Jaills
A. mellifera (Juladl) al Jaill -4
mellifeca aul Load ade Gllays Jusll Jilil) Jaill mellifera aalS g
Cigme o LSy gsill 1y legud SSYI o J¥) all) 3y 5 Juall ailiall o) ia
Sun e A Jatll o DS B el Cum Tlas Jusall z) 3 V) A5 Jiny

DA 8 e lsdl JE gl 13 o) LS (20056 ¢lgie dap ¥ Sl olDS & )
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GQlng Adhas hlie ) glad)) J8 (e aliig Lagpla o)Ly damiSy (ludy) lgniay Al

(2008 ¢ oypals il ) ddtias

3eay) daill 8 Gilegens EDE ) Ak ypeay Jaill andd sl Cua U
@ Jails Ul ol ol o Tax a5 ADle @ling (laiad) Jailly jaall Jadlls
Ghliall 3 Gy @3 Jail (pa el aisl ()5S A piall (eedl) b Alsindl) (3laliall 8 hany
(2004 <Beekman) a sl 3,58 53,0)
A. mellifera  Jualdl Jadl Lalady) LaaY) 3-2

S ponly IS w3 oS 3 Ll aaf ca Jsall Ja i ol ey
e b ilatie (e 43 agad Lo DA (e dlldg ¢ Lelaa¥ly  Lolady) ASal duas
Vs Ladia Tan 1€ il N 2 lias Y 3 A i) (e Jaliil) 138 2ays ¢ Jaall (ajd 318
da A e 4l )+ (20130 3352) 558 sl (g sl ¢ i 5l ¢ e ol
o SN alal Lasibe Jladl) ol Lailge gailly Jusal) ) e Jaid 5@ ¢ all Jusal
edail) ausy SSLall g 13ad) Ui ) d8lal ol Wadlac s ¢ 25 dally cOlSL = LY ¢yl
LS il 8 Aaliy SLaiy) il 8 Jual) Jad Cailsha aladiuly ¢ alhall g
- (2011« ys.a)s Dubecke)

Aadladly el LYY 2L Leanly Jaill Al Lpaloail a8l 5 5000 <Y Lae llia

b anonbuse A 118 Com LAy Al 8Bl e laly o 58 IS goonll pouill e
g5l o Adadlad) 8 Ylady oS Laalise Juall Jai yiiny 135 (%75 Lalal) ikl
Y Jadlly &3 O s alea iy Uiy Dse Jadll Sy LS ¢ (20076 ladll) (gsual
Aladls 3ol dpalidl Cag,lall 6 aa IS0 jaays ALSE doe Ll 3yda ddaalls ¢ (853,

VG as8 G ary Ha3Y) Gany 58 Juaally o Jusell Ll Liay) Jaill agiyg ¢ caliglall o
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onsa)  Lpmadll Qa8 (8 aiia asdiy maall due () Jsaid dasan ¢ ojagaty dadll
(2005 « sl
T Y oy g Banae (5a) clatie Jadll Aans e i 2l oda I ALY

aaal) Lot 8 ale 0S8 2y ¢ aneall gty Uniiia 3ay 531 SLal 1330) Lgia dlle dpalal
Sial) Eialall g Uiy g ) #3le 3 k) 5 udall Caaall #3le g sex glands Al
dea awly sale & Sall 5 ¢ (2005 ¢ Eckert s Laidlaw ;2010 « jlaall)
Gl s ae by ey B s (g lae g et GlE e Juall o VB Lgaans
Cld yall 5ale daiy Lgazmnn 08l elyal Baal 8 Loy gl a8 el Lo
Oe dads gl e 2ae Ll (2002 ¢ Jlall) 5,88 cilinalig o gint G 550 3050 30l
Gl paill 3alcan g Antimicrobial adlyall salas i4led Ll (2005 ¢ Stevens) Lgaal
s Anticancer ;jlayll 3alcasy ¢ lgiPU 3alcas g (Antifungal ol yhaall salias « Antiviral
el Sl 5 el Clgilly 5 danal) dag dalan 5 QL) usai 2e (b Jeny
@AY ALl A (e Juadl g pall Gl G g Sl 22 il ¢l gl
(2011 ¢l pllalld) 215

W,lghl Ciag 5 A, mellifera Juadl Jaisla 3,59 4-2

Gauzaly skl 4y Al el Jalyer cogumy o ARG ) ¢ ASL il ol Aaill

a3 s el sl 1) A8, Joamiy B8l sk ¢ Al ol b oS Al i

LS 3pda Canpal g dicaall e

Egg stage Ll ;90 -1
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DS e iy uadae e 05K O ) o(@lSle ¢ V) Gl m Guade 05K o) W
By 0S5 8 DLl dgie Alshal sy siedle sa Jsla 3y Gl (sl o) 0S5
(2011 ¢ dgaally Slsl) sall
Larval stage 43, ;40 -2
Fased Bl paily Ay Ao iy Gl Gl s e pl) DG s Gl £

Jlsh Slall o128)) (idety g 4G cgylie ) liydl haiiy laaey Jsalh s ol
ol Bl ansy SISy Alelall sliad wulid B Jilie st o ) o)f @l ) Lils
lia gla)Y dudll Gllsall ae oé A il 4 s Bees Milk Jaal
(2010 ,\aill)
Pupa stage s)yiall ;50 -3

pdall sjeal ) Adbaal 38,0 sjeal Joatis cehie ) Jon A8yl Gualal) asd) aey
¢ RoOt ) 4SLall ol dayyf 5 S35 Allaill o1 8 = 7o el sk 5538 #ol5my (ALl

. (2006

Imago stage Jals!l sal) —4

sSis oAty ase el Gy dlldy o Uaall ALISY 8pdal) (3 skl 50 JWS) 2ay
Can il o3 a5 Juall e diad 388 o s Lasad min o i Lo i

lba P ol Gl 8 3 Ll gl dall ALalS clin (ST alal) Capiatl

A . mellifera Jead) dss (ol gihh 5-2

Morphological Identification il jedaall Jo slaieWl gadddl) 1-5-2
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paibadll o gshat ) dusnll 3as e il ) Gluhall (e 2paall el
YUV I 33 AR SVSCIVRP S PR VIR S 0 - S PR I WP SO
lodie el oda Cyodai a8y (o) Jai cilSlas cDLalad dpnsl siygul) ailiadl) il
(2004<Mazeed) 5igaa oI zmabig seaall padiul
: The Queen 4slall 1-1-5-2

il gs Gl 21 o 5)08 (58 e Ll o (5T (i) ol ALIS T a s
Aailly L gy Lgtinialy Alske gty (0S5 Leilinae pal Ll ¢ gl aans o (ul)
el A1) ASLe S Gl gDl cadialy ASL) o) calidy ¢ olad) lals 5la Vs gansal
i Sl ) LSl e s ¢Sl (pa LDl a8 L andiid A8 Glind <l dussia
deo ol AN o s el iy ladis ) VLA ey aldl) vie alll Al Aladiag
vie anlll A1 G a3 leahd) ol ey aual) 8 L) Al (e psS5 cVe)
. (2002¢ Butler ) awall (10 Lealials Lol Jeudl (e o5<8 ASLal)
:Workers e¥&al 2-1-5-2

(3ebn rmlall) uiall sSal) ALSa pe Adulil) lagliact bl cladl &)

ey AN 3 A Y Jig LSty Leas Aalal ol aal o Gl cilege G o
5asje lgd Aalall Ja V) Sl (ol e laelus ) Alghlly 46l gaialy cyial
il Dbk agd Sl plall ils e 2 8 Bagie phally ¢ ZBl Cigs pead Py
g laall Lganiig 3 ¢ lgilay Aled 8wl AT dgmgy VLD aaiiy cAgadll (el @) oL
Gl ) Sl el GhEL as el 8 Aals 2 VLAl el ey Lol oo

(2011 i ymalls
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: The Drone i 3-1-5-2

ey AL (ge Yok Ji i)y ataliimy dens 5 A e S Sy
O $haae il Sand G oyl dies 30 S daialy ¢ (RIS et gk Ly
i oS e pali VLA G LS ¢ Gl pand mlar Y el aghalls 3l SAN
gk ¥ Julls A0 J6as e leaie Gk ge sl Leabals leand Gk e JlayY) A8
(2001 s saTs sla) 4 alada) S
Juadl Jadl sad) Ahsl padddll 2 -5 — 2

Molecular genetic identification for A. mellifera

Glly sy A0 G clhdal)l 835 Jlae (A 5y Lpadl il A5)5)) alad )

OV ¢ Aabad) g 15391 apmal lgalaid oKy Ay il Shsll el gl 4y

il pdiall Ciliay LleiaY) 48 wemy Morphological Idenification Gyehaall papail

o Lhasial SISV Qi) 3y Ly colpdiall Gty i Gl JUalls ¢ duie) 3ad)

- (2010 ¢ysaTs Trout) cyial) &)y <l yiida

Jabuy il laat s iy Sall ial) el pass il (gyas &) o Sa

Lihaa lay cubpliall e g1 Cauags 4l Ciladina) e 2SI DNA (555l (adlal)

Jlae b ahdall el pad il e dad) 4nall ciluhll cuoadiul a8 ¢ Ligs

spall SIS adinall dlael aaad 8 ae by a8 (e Slasd HLanYls sl Gl <y
¢ (2006¢ 5315 Austing dume lid ) Lgandis 32805l il gisall

Ll A= DNA Markers ball culpbise ajaiy capad Al layall @l e

O e aBse o Loy YY) (S Bl e cilaglii Lesls A8sl) iy dinall ¢ 163 (saa)
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A5l aall alads Y1 e Al B i Jexiad agial) 5 aguisag S
(1990« Stansfield s King)4s 4553l 4l laglaall & ClBEaY) ad L3S
Types of DNA Markers Uall «ése glgit 1 -2 -5-2
laslay) 8 Alewiveall Ll g3 e Taldie) Cpalid (e ) Baas cilyiisd) 238 Caita 5
sy lgie adsll
ol gl o Badiaall LAl cdse A-1 -2-5 -2
Molecular Hybridization-Based DNA Markers
ool ofiald) jleiul axy iall cpagdll o sadieal) Gal) cilybise Al cayed 2l

e iy (RFLP) sl akd ol ol Lgale Ul 461 Jol ol (8 S Gale
kb e Adliae JIshl jsela 8 Caratty (3 a3 adail) alse 8 UDEAY) &)lss Ll
DoY) S e Ll

Byika o Chaay (o2 kil Gyl 3 il o adied RFLPY diagic o
o Aagisall sle Aagiadl ol ¢ Ailiad) adadll ddalusy sl cadadll adse (o Baaly sl
352505 (2005¢ 5,15 Jubrael) iastll adadl) Jishal (uls ) s23 Lae adlsal) ol
Ll el adadl) Ao Capail) S0 il dse sl dxtia dgar alae Prop sl
leie 2pae ¥ laa & Aaal Ll (2007<Clarke s Meudth) Jusall Juduall xa Guaall
DSl e il Jlaa (A 8yl Ualaall 280601 Jihaldl ol Jie clilill (e g 1ol
- (2000¢ abadll) Jail) (e sl sl paiinl) Gl Jas (sl

gl e SIS )zl ale J8 el cpagdll e sadeal) byl () 3
allaig dlle 48K 434 laa Alle 35lany DNAD (e 5)08 ClaeS e Db 4l agally

(2001c d,)f\b.m) daiial) 2l gall e\.l&_'\.u\
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(PCR)LY Al Joli o adinal) Lol ciydia B -1-2- 5 -2
Polymerase Chain Reaction (PCR) Based Markers

555 S (1983¢ (ysyaly Mullis) Jd g PCR I Jelis Galis) Gl

anie 8 Lo S Gy bl sl bl 8 Liyall Lasllll Dal) clilal) Jlae
11 5y<ay . s il Allal) Anlually 35800 Jelill Jaa adidy ¢un 1993 Wle s 33la
il Ll e 3aaas Aadall jaiise JSy ) Siall aoiailly Sl s Aoy Jelail)
Gopodall Ll e fas AL A0S e G latd Alubd) sagny Ladl (e 50 48 Aledl)
25518 sill Judoll Ad gy Lall (o dadal g 4500 25y (o Jolil) 1 adingy 4l 4l
Juad ) Denaturation J) <llee LS5 PR (g eyl Bally Aol dshially (3uaill
oAl g yuell Lyl ardaas Guyla e 33ske Jdls (1 Lelisaty Aansayall Liall Judls
e (el Lally ddagmal) lalially clald) alaill) Annealing o5 ¢ (dadiyal) 5))yal
o el Gaca @iy pan B (S5 ) s (3as B dlule S 5) Extensiond)

(2009¢ Jes Mas) 2 J8& 3 LS (@amplification)

PCR : Polymerase Chain Reaction

30 - 40 cycles of 3 steps :

m’*‘pﬂﬁ‘”ﬂm% Step 1 : denaturation|

1 minut 94 <C

I Step 2 : annealing

' ' QT
- 3 5
v ¥, -
5 45 seconds 54 °C
S Ty 3 3 Sl
N i . | - i | forward and reverse
3 | [T 1 1 | 50 primers 11!

5" I ]

3

TTTTT I T 3 t - ext i
-~ . _ - o WL g ] 5 Step 3 : extension
= — I = I | ~ /
< 2 minutes 72 “C

~ 1 ,

—
~ 1 I N~ s

—
[rr==3 - | P ™~ only dINTP's

o 7l
SRLLLIL et AR TN — -
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(2009« Ao Maa) 4dg¥) DNAJS (1 dakaidl oY) cielailly PCR J) Jo i Jal (2) J8&
Lgiale e Loty ally Ll LS ppen 8 Aol 8 Caasy Lol 51S1a dlaal) 038 i
)& Mullis laday of J sball a3 dia 53 ga e 430 sina s Japesy Jelinlld aLudiy! o LS 4l
o Al Bl a8 Llasiads Hlaml <Y1 PCR 1) 4 axis L ¢ ol anall
I dels aidiy ¢ g dfiad) dpalall Cluhyall aline dgle adiad A Gululs allall U5 aen
(2006:Sridhar ) :lgie cpagill fase e G clpisally cuyd L 13 sae e PCR
Clyagad )z liad Vs dadial) algal) aladiad D) zliad Vs Lall e AL A Nz lias
5 Al il alaes 8 @lldy DNA Ul d6ie Liyee ) U3 Y 5 Ladiiag 5,0 4y e
A adadl) e YT anin At Ly dalad e CaiSH  Allal dplialls Ly suadlly 8
Al sl il 8 leie L) oS Y Caal
Polyrmerase Chain Reaction Judadall § sl ,..U'si Jeldi A 2-2 -5-2
e Mo Al Laglsnll ale 855€ 58 PCR I Judusiall el i) Jelis 406 ciaal
faa Alle BeliSys yuad iy 8 Lyoda DNA Il (10 808 s (o Jsemall o oLl
Ly 29 ¢ 1983 alall 8 4l o8 axiil (e sl Kary Mullis (udse o)\ alladl iy
Go aall (gpmn slalally fialll (e AU JIYs cpall Gl ey 1985 Alall 8 550 JY
iy e U alse @IS Lgeaind A1) LY Al e slae YU 4@l ol e Dbl
(20106 LS5 Ball e cppne eda b anadill dlle (585 o) Sy daslin S 038
YY) LAl e i Adelian ash 3 say galad) gl PCRY (e (le st aagg

lead) saany 3 ASY gl 3l paill 1 (Sls gpell (malall DL (e gl (ha

Jae e ki 4 Jaall Tue ()58 RT- PCR. (Real Time PCR). sa5 1St gsill Ll
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il gl paail penaslly Jafipe PCR Slea 058y 48 amll el (Sl J5¥) gl
Gy e slae¥) 555 DNA (goill Gaelall g 2aed dgiial) 2l GliS ¢ Jelinl) fay
odl sl Gl ialdl e g ey celld paadl dade Ba A s 2eld say
saaall Aphall @hsall Ales ) deaas) s ol Sy asmy axe S ¢ slladll
e o3 adal gl ES) Ayl o3gs (Sass.(2002<Bustin ; 2003 « Stirlin s Bartlett)
Kirvar) 5589 Sla e shes a5l @b 0 e am 333ae Sl JIDNA
G il skl 5l @il cugd (2005¢ ¢s0Als Mas-Coma ; 2000 « soals
an) Ll el A padlly dulunlly Coat 4 ) Aslall dalall o ¢ Liial) culita)
alall Glaatill g Ay auly 3Uad e PCR I 4d Ll 8 caaale ) Gl
DNA 1) 408 e sylapa) SIS, 2080 Jaly b gonl) plaill o adiad ¥ L) ¢ dysal)
e Jlae 8 35S axdis 4 S 3 ¢ zaY) doju 5 Al Gl i Saill PIA
i) gt IS DNA (gosill aaladl (e 3a0e ot mdiial g Adeliaa]  Jujadl shal)

Aabia o) g piaall Apalall Cilaily Clagadlly colaill Y sl Al sl £)la

. (2000<James s Peter)
Mitochondrial DNA Marker LjaigSsilall Ua &jpiiga 3-2-5-2

Bl uSaldl i ool (meall (o Lo s (e sl oLl G
S5 Al 5yglly ¢ ygalally ulilgaall Aushyal Liad (U g 1581 Gl i g Lgalaiii)
dega a) Yl Allag ¢ (1999 ¢ (45,405 Gray) dsball dallailly (andiall Jiluy 8
Population 4ulSull 480yl Jlae g8 S IS0 L)ai S gilall bs O pdie Led Caaie) Al

duly JS Euay Molecular  Systematics diyjall cilenadill | Caulaill ¢ genetics
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il el o € (8 saing 05<5 Lpai o€ slal) Ly daals Llpal) ¢ 1550 e
palall gl 8 aodind COILxSaiall cpa 8 @l ¢ Als e IS & 3l Haplotyping
il Gl alaxe & Molecular Taxonomy iyl Caailly (el sasse 518
(2007.Hebert s Ratnasingham)

MRNA )subl) g9sil) Gaalall e atis (e Slilgaadl A (5218 slall Lall <y
oo i Ll s sall i dall ilaall e 135 tRNA J8W Ll il e 0 22
AUl i i o L1 g ST Ja 8 A5l ciley DU Subunits 4l claal)
MEDNA  Tlaia) Ciymy Ml LyaisSsulad) DNA Sacy ¢ (1987¢055a) Moritz ) ATP
Ergall g Ll LSl syaa Ay Adaill cluhall 8 aasis 28]l dieaay oL
GAhdall & (gpuisSalll Ball &) 5 Forensics 4alall 41V, Diagnostics 4pawill
Lopez) xS silall Len aofi Al dpul) @il gl e Agpan 0s<8 &) 37 Ao (s5ing
(1994 «

A e at s ¢ JalSl asiall ana (e i ALE A (g S glall Ll oy
Qe 3 Ofinllly s Label) U o Caspmall sl il a5l iy S a1 IS
3¢ (1987¢ (yssals Avise ) dpalall ZDU agiall Gae o clilpall Aall & a4
gds 1ol Ll (gl malall pe A)lie gy (S0 ol (halia (552358 slall Lall () LS
cels) C psklly ¢ plill e agdl jald 4ng 3

Lalil e g sV o BN Aijea ) sl gid (sl e sl sy SlIA
I luhallS ¢ Ay el ()l Ca bt cufy sl Al ) Al A als el ¢ A
Hymenoptera 4~ia¥) 4s8lie 45, o Muscidifurax spp. sl il Je cyl

A6 LS Sllagy (11997 « oAl s Taylor ) uisSslll Lall cilegn alagy ellyy .
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lsys A .mellifera syriaca (g)sud) Jaill 4D Lilys Sldas (2009) o5 ATs Sl
3 ¢« Dral gl 43335 COIl 5 COI (a5 sislall Lall i Jlaxinaly Ll sl gl
GlBEA) aay Eua ¢ Ay yaall skl Sequencing ol Juladll alag) @ik Gleain)
Glie o A5lad) aie o503 glall Lall 8 Z8LaY)y Cadal) (e A gl aelsall b
gty 1sal8 Al ddhaal) Blalidll
s ¢ Jrmall Al (500 5,S glal) Lall 45,8 lial) pen (3) JS8 sy
slde chi€a 28 PCR 1 4 alasin) ae Lyai € gilall Ln LeShiey Al Cljsadlly ailiadl)
) lilgal) g1l e g Y 2l S adine (Y @l Al g o LY
@r S gilall Lall LeSliay ) fyaaall e dae llliag ((1995¢Kreitman s Ballard)
il B ale 8 agie BN aldial (lase adaag ofialil) g elalal) jUail codl )
i pyshail) bl Jlae 8 a5y 0€ A aal @ Ly 3 alall Las ey G5 e
g B aag ¢d (2008)Pesoles Gissi Lele 281 L cuwsyy Evolutionar Studies
s 5 Gaslall s dae 055 ¢ Al Gl an e LSe S 85 LgyEi Gl
Aoy paelall 4S5y s yioa asiall aaa (58 ¢ Al ) adie ded) e UL
Gl e 1 Gayh e 4 Al clial) JUE) ()5S o) el L)) 0585 ¢ Aadaiag

sl f ALY e nay)
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Crozier) A mellifera Juall il g € gilall Lall 43Kl iliall ma g (3 ) JSS
(1993« Crozier
Seand) Jadd Ay jad) 45)) olly ddlatial) AL el 4 —2-5-2

Molecular genetic studies of Apis mellifera

Gl EE Ahsl Sl alayy e Adlhy duhy (2012) gsAls Ozdil L6
Dl Gigaa G laliad) cadialy dhaad) asll 8l Adjed LpaSglal Ly e ddbide
Jilas DA e Ly Ligys) A MIDNA - LxisSsulall DNA 8 bl Judaal )l
Apis S5l Jusll Jas e ND5, COI, 16S cilill s3as yiiall Jua skl ¢ sl
Cliall duhials ¢Jealy) Sy (e ddlide 3hlie (e Cazes Slied mellifera anatolica
adaill elia) anyg ¢ Adliae Blalia gpdal Juall Jad OWE (e dne 15 i) 3) KAl
Glunll 50 %85 o) 2a clial) @iy aa Gliall o3¢] Lall @Dl 25)laay PCRJI 4ol
- Ll Jas 5 asial ilal) (A) (gskill baall LU asay sas oV gaill sile e ganal
Ly llilas e e oo 330 (2009) (s AT 5 ) 8 ol s 3
Op Aadlgl) dabidl ABidie Glial) o3 (aldll DNA I e adlse D6 g dabiadl)
dahidly ¢« (Cyt B) @ asSsuludl aas ¢ (Col - Coll) 2 51 3pamS¥) s
DY Dla e alagiy Lall (adlaiu) ehaly 1sld 3« VDB I _aiall cpally alal
MApis mellifera syriaca ¢ (sl Jaill A 8 Asaal) Lala¥) Lalaidl Julisi elaly
5 Q Laill ,» Polymorphisms 4l Ll (e g ) & (gysud) Jaill il el
S cphaail) of a4 C (gpekil ball pals laas s Q J5Y) haaill &) PQQ 5 PQ
Oaball ) agmy gysadl daill Gla JEll 5 ¢ A skl laally cuals PQQ il PQ

Al Aal (e ¢ Jaugiall el Jlad dikid C Laall 5 agiy @Y dihialy Galall A o)kl
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dai e dipall Adhll lahall e daxe (1993) Crozier s Crozier o K g5l
Apis mellifera  Juall Jail LyniSanlall Gy Q&I Jadeall & 1o Gua eJaanll
& oiod) edllal Codon sgall ) Leadly ¢ dlishll edlulidll o 16.343 bp sa
058 Anticodons 3adll Se (S1y 4eSWI LD 3 dglie Dbl @& Juall das
Gyl alall &) (2012) 1lhans Ozdil o Ly ¢ oiydall AS 8 dibias
N G Agyshal) el slay) b aadion G oSy )2 S50l gsill (aslall c Ll
Uy e ND5 pall e sl olialdl o1 4uhall oda b ¢ lggle QYA Jual) Jas
OIS 3 ddline 4l Gile sana (g 3] Juaall Jad e de 93 33l ¢llg ¢ LS silal)
st e cilee Al sl 23 L& NDS I a Jsn Ayl a8 Juadl) Zualall 03]
0sxals Nedic gn WS ¢ (S5l duall das 3 mDNAJ NDS dahidl Judadl Jalis
abidl Juls Jo capailly Lupa (8 Jual) dadl 435all 480501 Gailaddl (2009)
¢ Lupa b Bhlie dagy¥ dusll Jail u € gull) go0ill aslall 0 COI-COI gl
a5 ¢ omall Juall Jai b onsSsal) asl) pmeal) Julidl Jdas cillee Cujals
Alattal sl ) bl & Jusll Jail Al Dbl Jae 3 AN cluhal)
& Fanslbyals )l clyigal) G ) Al ¢ Bagandl Al ASledll i (2014) o50aTs
Aladl) & Jual) Jab Y Aalall (afladd) o il Capeil) b dailip Ay il
3 Juall Jail MDNA (e COI-COI ddhaiall Judis Jalat e)pa) any Gadgadl el
Sl dyds O skl bal) ) i degiiall Gl ppes () Jududll Jian ki)
& i Ao i) gudl) e Gufil ang Gl aag NCBI clial) ¢y & (gysudl Jaill ADLs
Qagmad) 4 Gliall cly (8 s Bigase 485 Clly dsas oo (e a2l A (g)shaill Ll

COIl- dahiall b Jall ol il 1aay Canll il ae a)a) Gl glacs Gadls
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el b Jual) Jad Y b daalll danglsiyall cldiay) ) 55 mtDNALCOI
Coall Apall 4l A hadie Jue Jad AB (e AS) Jia (3 A grd) Ay pall

b Ayl ae gl Ll Sl Jdat <l (2009) Barr el

o JS) Dausgiall ) Sl LA saatiall bVl (8 Lolilady Aeals (e dpyide Glie

b Al oda dgeal 13 ¢ usSalll Ll e COl 5 ND5 5 ND4 <l

Ay g liad) JSAI gl Cubdal) o slaiell padidal) § -2-5-2
The identification depending on the geometricmorphometric of wing

&1V LAY Cag) luball (e aal) 3 el ~lall (K5 aadiud sl
morphometrics — zUall _wvgll  JSA 5 aaall aSp aladsialy dllyy oKl
- (2013« 345 Sendaydiego)
sl 5o Geometric Morphometric 4uS s - Uall JRA juig) (ulidall ()
@osiaY) Lela Jidas Al doall LAY aes anay JSEL WS dolail) Ay Sigy (52
Jalsall JS oy aag ) clBEAY) QS JCa) dn e &l 3 pdaid) clplaal) sk,
Gy el covigd Gl Lads ¢ il dgn e ol SIS OSE dea (e Al
SIS Sl ol ) Al clilan) (e lpsiall O Bk (e Ao gane 43l
Al Al Gl (e degense dauls Biah o)y JSE b (e daall clnlkl

(2016 « ys,als Gomeh)
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Pl S il ) maly 0S5 iy oediel OelEd) aladi) Gl

Ay A 5y Lpaal 4l IS ¢ lee il aaall 5 JSEN oy aseie sas dall )
LSl lpinall 5o & aeladinl e Slamd Al el L0 e daalll JRal s
& padiug Mg ¢ call ek Guy A sl cudigll Gubiall Jie dy)shaill Glaall ulds
o g5 sy saliill cwnigd) Gulall lgie Ganlaall e paall Gluhall e gl 1 Jie
S AL (1990« Marcus) Wslly caills Gayells Jshall Jilaty asy o3 Lpuigh (uplaall
anall Gl bt Gise e OSIs ¢ aaall GLuLE & dale 3)suay (g pedaall JSa iy
s Qi ()5S i) i) sae (6 SN Aaging ja€ aa N el alaes Loy s
s 5 AY) Guladl ey ¢ (20144 Shakumbilal) Gl e 2l Glall e a2l e
L) duanigl) Guplall e 5S dan dBsdiadl Gulial e sas Dbl o adiedll
Jidi 5l cCiag Lalall ciluball 8 vie 05Sy s Sigal) doadl Sy 4ls Sl ¢ (o580
5 Rohlf ; 1991¢ Bookstein) AY) dall clulkll 16 Gladad) 8 1Y)
Sle AR ey . (20040 osyals Adams ; 1997 < Bookstein ; 1993<Marcus
1Y) (ol (gpedaall cplall Ay L Addaiinl s gl Gulidl e g sl 13a alasi)
Roubik) Euglossine bees Jaill dlud (ulial ) silally iy Walii )l ddagiyall Jail ye
Slo adinad) unigl) Gulial)l g Aeadiid) Lpunigl Ganlid) e SBY el L. (2004 ¢
Cilogleal) JS Gl ¢ JIKEY) Ajlie g ay Apuigh) Gunlial) e psill 138 G Cua (ST
Jil) lleny iy Jaiy ¥ JSA o 3 clial) ale pies oo JIE ASEN e
Yl eqll Wl (2000 « Walker) Rotation o)ysal) ) Scaling sl 51 Translation
Al e el wdig Gulial sed Auball ol b axdieall gas ulidl e

A Al panlall e e a5 Landmarks-Based Geometric Morphometric
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SBE e B Y ¢ BlE S clEhal) e Al Glegled) paa Alee o adied
Jalaill Lo gy (AN AlY) JS (8 Allis 5 ¢ dpagdiig ¢ Agaldiie (Slal A3l ()5S0 allral)
o3 (3 sy (g) Flin B A ymiaall (§oyell ae Alshall (35 pall ekl A Jla) g8 LS
& Agline 0sS Llal oda (3 lgle g 28 ) Ll ol allaall asen e ladalinl)
. (2011« 05,315 Singleton) s yaall Lalail) apes
AuSi g plad) JSA uaigl Gabfiall Jleaiuly ddlaial) Al clu)al) 6-2-5-2
G pdall Aol cilaaiaal) o 45l

<& Geometric Morphometric 4uSyis Flall JK&1 _wsigl) Gulsall andsial
Ghle 0o lelie a3y Al chial) glsl e g9 @Y LU Cledina) G A3l
Aallall Aalall Eila ¥y cluhall o aaell el dg ¢ lan AL Gl Ay Badsie A
Cpdal) e Adlidall £ 15V (e el 4nS5ig = lal) JKET wigh Gubiall aladind Jlae
gl Gebidl Jleinly @llyg L(2015) Tofilsks Oleksa e 26 3l duhall iy «
Jai e oDl Je duhall oda Qu“);}i 3 ¢ zlall 33 Geometric Morphometric
oda Cielil Cum ¢ ZUall JSG aladinly Auagdl ADLW, Aal ADW e CadSl Juall
VL e il ]l Gulial) dpea) (sae (RIS, 1y DLl gl ssla Al
U8 (e dmuges Aion duaglen duhy Caal @l ¢ Juad) dlail sailall duaglly Al
G Sy slall J uaigl) uldall Ui alaaiad Jss (2012) osAls Francoy
Ly oaalss 3hlie 3 camall daill Guiad ity dadll e g )il C Agpedaall (3yhally Sl
O S shag Mo Agiauyl Gl e 2l (Apidae: Hymenoptera ) sl S Jaill

parniill cNVaal Jlaay) sl DA e spdall oda gl Gy daaly clylas dlla
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Gl e J5 Al Aganat sl ey 8 gy b lall S5 e alaie YU g 15U moaall
-(2006) 5415 Francoy sl ¢ alaill o3a ¢ sl
¢ A mellifera Juall dasl 4ulCul) Gladiad) (g0 EDE G Flall JKG &5laa
Geometric Morphometric duis Jleainl @iy Lilaly ¢ Lilayls oLy @l (e Canas ilisal
Ay Jhonson il LS ¢ AN Al Cladiaall a3 Gule b asas lshaaY Cua
sha s Dragonfly Wings Sl casued) cilyia daial e Jlad) 138 3 4y (2013)
e 1ol Ladicy ¢ anSHiy ~lal)l JRAT cwaigdl (el 406 Gulat ~ s ) DA o
ladase ()5S Zladl (Y ¢ paill il aat cliall o3a G e 1531 Liliasl Leldaty byl
Alall Cufi vie lall daizaly S 48 Aapxiudly skl G5l Gn Gladalally
=Y Flall JRA @lles e duhy (2014) Sultan o6 WS ¢lede Landmarks
lhagis ¢ o Jbag calary Abdlan (o leran (Al Juall Jai @S Glial 4saay Gad)
@S s ol (Abllae o Ailas) AVD Gl @58 3ag e ) Bl DA e
e 4 (A degall cluhall (e ¢ Alaie Gfidlaiall sda e G of Zlal) (S5 aaa
Slo aliadl clybal il s 3 L (2010) osals Dujardin e 28 ) & Jlaall
padiiul s 2Ll 8 Aedes aegypli dcagm g oill AlSud) Cladiaall 4ana #Lall (K5
3ol ligal) Zlial 3 all anall & GBS dgng Iskaadlh #liall JSE) uaigl) Gulial)
Al el cadaly Al
Sy il JSal punigl) GalEd alasin) Jss A () e pul) Al )
On Ol ADIA e (Kar piseS Lgaladin Al dael) clplaal) Jody #lall JS5 G

OS5 e el e Slmd call Sl Al 2l Al Jlae 8 Alalall Liiail] ol
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s Jal) sa LS spda g) Guiad Al g 1Y) e Dpall Jd oS 850 58 zlad)

. (2008¢ usa1s Bubliy ; 2004« (5,41 s Moraes) Drosophila 4gSll .l (sl
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Materials and Methods Jasd) &ilag dlgall — 3

Materials agadl 1 — 3

Ldiall g daiiaal) S pil) g dasdieal) duilassl) agally Jullaall 9 33¢aY) dags (1) S

Ladal) 5l Aniaaall culs ) el amd
Company and origin Apparatus Name

Arcelik — Turkey Deep freeze 4adi 1
Labnet—The U.S. A Gel Electrophoresis (b 4S Jia 5 Sl 2
TUV-Germany Microcentrifuge (@32 S b g 3
ECM-Germany Power Supply 43l j¢aa 4
Denver instrument — | Sensitive Electronic i (A gS Gl | 5

Germany Balance
Boeco —Eufor VI plus Vortex jg 6
Mummer-Germany Water bath (4 alea 7
Vision — Korea Hot plate magnetic Stirrer 8
Diocom — The U. K UV Cabinet 4zl (§sd dad) dipls 9
Geneaid — Taiwan Eppendrof Tubes gy b qutil 10
Bio Basic — Canada Tips 11
Dragonmed — Germany Micropipettes 12
Passed electrical — The U . K Gel Documentation Jall gl lga 13
Taiwan Digital Microscope <& s 14
LG- Korea Desktop 4wl 15
Labnet Edison NJ - U.S.A | PCR (Thermal Black ) )l saldl Jga | 16
Sail brand - China Slides 4alaj gl & 17
Pakistan Dissecting Set g i aik 18
UAE G (39 19
Germany Approx .500 ml g k) @uge 20
Germany alaay) ddlide 4y jae Aala j bl 21
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Safe Pack — U.S.A Medical Gloves 4wk < jé 22
Plastilap — China 100m| Ak | uld Al ¢ )] 23
Kardelen — Turkey Medical Cotton (b ¢ké 24
Syria (Cshilm) (B0 25
Bio Basic INC — Canada Micro tip short 10.01 26
I Bio Basic INC — Canada Tip rackc sterile BT 222- RS100-1000ul 27 I
Bio Basic INC — Canada Eppendrof tube sterile 1.5 ml 28
Bio Basic INC — Canada PCR rack tube 29
| Bio Basic INC Canada Rack Eppendrof 100 sample 30|
Geneaid —Taiwan Genomic DNA Mini Kit (Tissue) Gs100 | 31
Prep
Geneaid —Taiwan Gel / PCR Fragments Extraction Kit | 32
Bio Basic INC — Canada Agarose 33
Bio Basic — Canada TBE — Buffer ( 10x) 34
Bioneer — Korea (100 — 2000 bp) Ladder DNA ( Marker) | 35
Bioneer — Korea Accupower PCR premix 36
Bioneer — Korea Distilled water %100k sla 37
Bioneer — Korea Ethidium bromide 38
Bioneer — Korea Loading dye Jaal daua 39
Bioneer — Korea Specific primers dawiia ;531 5 40
Iraq Absolute ethanol alcohol 41

. DNA Ji i 3 clbgiaa 1 =1 -3

. Laddl s Ja¥ s Genomic DNA Mini kit (Tissue) <hisise g (2) Js>

Laiall g Jua¥ il giaal) &
Geneaid — Taiwan GST Buffer 200 mli 1
Geneaid — Taiwan Proteinase K 20 ml 2
Geneaid — Taiwan GSB Buffer 200 ml add Ethanol 200ml 3
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Geneaid — Taiwan W1 Buffer 400 ml 4
Geneaid — Taiwan Wash Buffer 600mi 5
Geneaid — Taiwan Elution Buffer 50 mi 6
Bio Basic INC- Canada Micro pestle 7
Geneaid — Taiwan GD Columns 8
Bio Basic INC- Canada Collection tubes 9

Jadl o DNA J) 445 52 clbigina 2-1-3

Gel / PCR Fragments Extraction Kit 4&il) sac clygisa mdags (3) Jsia
Bionner 45,4 Wik Y Protocol

Latall g Jua¥) < ginall

Geneaid — Taiwan DF Buffer 500ul

Geneaid — Taiwan W1 Buffer 400ul

Geneaid — Taiwan Wash Buffer 600pul

Geneaid — Taiwan Elution Buffer 40ul

Geneaid — Taiwan DF Column

Methods Jead) &l 2-3

Glial) aaa 1-2-3
Jidll e Gimaa ) ‘C‘“*j\ Ghalial s2iladl Jaliall (e 22e (e Juead) Jad OV S Camas
Mine jnd¥) aall dali Jbo ddilae ¢ alledl Aihiall (o 3 il oo dsledud)
Ghidl e ge Mies Gal pead) Aiilan ey ol Ailaiall SIS aaina) e
Aol syl PUA el dshaie JS e de 50 adlns (4) IS5 B mnse LS Aygiall
Folil) Caniieg digmy 3She M Gluad) clu)) ey 2016/10 /1 ) 2016 /9/1
i o e panall ligal) &) Gl il i ¢ Gl (mal i Aaals il

Ay gl a A mellifera pall Jusl)
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sady) aad)

5l

ED Glaliall Juall Jai e aen 3hlia (4) JSS

( WWW.google earth .com :(=)
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Molecular Genetic Study 4sisjall 48 s auhall 2 -2 -3

DNA Extraction DNA Ji gaddia) 1-2 -2- 3

. Genomic DNA Mini Kit Tissue Protocol 4& k! W 5 (a3t dolee cal
oY) Ak 2-2-2-3

1.5 Ml lgana Cagpaid Aysal 8 Camingg pdial) (e Jadd dyynial) dikil) sl -]
dalidl o g Al A ) GST Buffer e sids Kol 200 capssl- 2

. Micropisstel Ji alasiuly lua spsiall Ciiaay 3ydall 450l

Proteinase K (1 yulg il 20 el u.ua\ Jaa Spaall dyjuall ddhaiall s a3
L b o) Asdlas z3ad VOrteX )l Slea (8 Zasa) o Comamg o ¢ AsalY) il
30 5aa5 42360 C O 5l dapa Ao alen 8 Ays) uaat Gl 2mye 46 30 3405

ol 558 Ak 52 5 (S Sl il ) g R

14000 ey 3al yhall Slea (8 3350V Cimiay Guuaaill dglee (e oL@ aey —4

. (').\.\S.\S:'...“J BJAS} m.ﬂ\ Lﬁ 'é)}.l

& ¢ dadd Lgie Jilal) Camas Sleadl e AaslV) n diidl (5385a0 3ylall Dlee ¢ lgil 22y =5

- Al 451 <55 Micropipette Jf ddauls saaa Cagyanl dysal 8 aung

e si 10 5ad zy35 32008 Ays) ) GSB Buffer oo sy Kol 200 oyl —6

DNA J sl Glhaall JeaSl e siadg Sole 200 4Ll
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s sl e ggiai Ja 2 Leaaa GD Column dyssl ) i sSal el @ll any =7

L b s 268 53al, 485 [ 593 14000 depesr 53l ) dulee el

b gy b ) Lgie 320 Aysa) 2 ha) 25 ¢ (g3all b Aglae (g o lgY) 2e =8

. 5332 GD Column s

o Ll sinas iy o8 cyas dass¥1 WL BUffer e jidy Sle 400 il =9

-+ Lo Baaly 4383 5l 4883 [5)50 14000 Aoy (3S5al) Dl Slea

Dl Jaud peaty (3 L) e aliill 25 5<0al a5kl dlee e 2 LgilY) aay — 10
Cimaa gy Lall Wash Buffer e juls Sl 600 Cipual Glld amy ¢ 355091 Jala il
5 Waaayy baaly A48 saals 3883 [ 3)50 14000 de s ()31 530 (535l 3yhal) BIPENg

cadaill mpal (3 3 32y (k) Dkl lea G Laled

- B3 Chgpai) dysnl (8 aadagy dadd adiill 18 ) Cadanl) dglee o lglil axy 11
CagyuiV) gl 8 lgauiyy due JSUElution Buffer ge silgSil 50 s — 12
dusal J Elution Buffer g suls Sile 50 camai 3 ¢ Sla alea 3 auagi a3s «

Dl e b Gy el aays ¢ Gl 3 saal iyl il e dgglall G )

. ad 3aalg A48 saaly 488N 350 /14000 depun ) )all

A i a8 e (55all 3Ll Alae (e o L) 2ay Sleall e Al 2180 = 13

DNA 1 loeSH Junsill gyl @lls aay ¢ yslll dae Gaidia 52le JS& Led DNA
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DAl 8 Laday Glld iy ¢ aliiuall Lall sagas e 2SBI 5558V Dl o paliii)
Al oda b Aeatiall il il 8 deladid (el S 4 sl dag B

Gel Electrophoresis jg\s¥) oda Jdo Abgst Sl 3-2-2-3

Gy o (3835 Cabon PloeS (b Aanlss SISV e a2 1 (s Dled) ums -1
Stirrer il Ayl Je gsing Jo 500 4nns myn ala) @he0 A Ag)sall LK)
- ol U]l Kl Aadlas e il

JeST elly any (e 500 ) daals gnl Il el e Je 450 Casal — 2
. Je50 Lgeaa duals Lysul ddaudsy TBE Buffer 10 X Jslae (30 do 50 dilaly anall
el sl ) il ¢ date Tala) Al Ay Ladal e o 100 330 - 3
o S5 10 3ad AL an) s ligindl Gyl gy @ O SY) e ggiag s
@ @l dag ke 3 %100 s)a dsyn Hot Plate Stirrer Il LIS Slea
Gla Bl mual GF I dal)l 413 Glee painds cpddl) U Al aial sadid)
Al pen fas

5 @sll I Canal @lld any %6 50-40 e Bla dagy sl Gl D s - 4
o WAl il arall sl s & ¢ Ethidium bromide dea e sils il
by S35y cile i ol Eipan wiad paioe JSis 4l dlicy (385 ) 2Dled) (S
¢ Gl gl g (S (G ia Jead gl B Saudl hade gy 2

ilics Bin aall G e Dlell gy & ¢ die Jadial) ady &3 Dl Gl 2y = 5
-1 X 358 TBE Jslaasopee a3 (s JAlyeSl din il Jlea pass (& paagy 4l
foge e die OS Ggild) (B o dendll dhsa g Sls)Sle 2 gy <6
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oA axe @lld 8 elng el (8 3asasall siadl 4 Sl S Gliell Gy — 7
- pial) mhas A Lial)

-l 100 55 ey Sloesl dasill Sl el cilias -8

- 4282 50 32 SlyeSl Jissill Slea cadgi 5- 9

C Sl Ll ) el dapall Jgeagy 4l danall il o lgil vie Juajill gl - 10
G5t AdY) Slea e mmsy SloeSl dasll Slea pass e Al Sl ady 11
) za s saalia selia¥) o lilal ey lgana iy DNA I 2 528 Ll UV Laisil
(2007¢ mlall) Juoadl J<iy

Specific - PCR  pawadiall Juduiall 3paldl ayiif cdlelis 4 -2-2 -3

P A clghaall o Lol Al s il

(A5 Aaradia (5alg DD Alasiul A-4-2-2 -3
Ao g ) aegall a2 58 (NDS Gene« COIl Gene <16 Sr DND Gene )
Bioneer — Korea 48,4 lgiaia Al 5 2 Juliy

ledldisiy Al 8 Fexdioadl foolsdl o (4 ) Jsoa

Primer Name Primer Sequences Band size

16 Sr DND "F- 5"- CAACATCGAGGTCGCAAACATC-3 | 950 bp
Gene "R-5"-GTACCTTTT GTATCAGGGTTGA-3

"F-5"-GATTACTTCCTC CCTCATTA-3 1000 bp
COlI Gene "R-5"-AATCTGGATAGTCTGAATAA-3

ND5S Gene "F-5"-TCGAAATGAATAGGATACAG-3 800bp
"R-5"- GGTTGAGATGGTTTAGGATT-3

: daadl A3y B-4-2-2-3

ol Je il boda ilisSa o (5 ) Json
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Final Volume for 1 Materials Concentration
Concentration Tube Manufacturer
6 puL D. Water |
5 pL Acc power PCR PrmiX |

Pmol10 2 UL Primer — F (10 PMol)
Pmol10 2 UL Primer — R (10 Pmol)
15 uL Total reaction Volume

Ghliall e s Lol Sd5ey Jo 0.5lens ddine canlil 9 e Llall ¢35 - 2
sl S LN e Ja 15 glss Lgiadys ahall D0

delall Lls g5y 5 led danada) 50¥) 8 due JUDNA N e Je 5 canl = 3
. Cahill Caail DNA 1 délea) J8 el e

& LS lghadl mﬁ@ Thermo cycler ghall syald) Slea 8 ) cmuny —4
.7 56 Jsaal)
COl and 16S r DND Gene Specific — PCR Jeléi cag b gy (16) Jsas

.(2005) ussals Bouga s (2012 ) soals Ozdil ). sl

Step Temperature °c

Initial Denaturation 94

Denaturtion 94

Primer Annealing 55

Primer Extension 12

Final Extension 12
No, of cycles ( 2- 4) 35

0s,Als Ozdil W 13iud ND5 Specific — PCR Jeldi cig ks sy (7) Jsa
(2012)
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Step Temperature °c
Initial Denaturation 94
Denaturtion 94
Primer Annealing 50
Primer Extension 72
Final Extension 72
No, of cycles ( 2- 4) 35

PCR Ji Jelis ltad Gel Electrophoresis Syl Jaill C —4-2-2-3

100 I Gl U568 ey 4l dny 3558V Dl (g a2 ] d8lialy Slgll juma — 1
Sl o pias i Je 500 4ena zHx alsy Gs0 4 1X 558 TBE Buffer (e Ja
Al el @yl dag e osilull 3)5 ow slae auagy Hotplate stirrer  cpaal)
paladl) &y s Alle dayn ) el elias 23Y) JLS) cpn M 6 100 3ha days
°250= % 40 Gespha dap I aud @i 5 cileli gl 50 A8 e Nl
il @sll 8 asasall Ul ) Ethidium bromide dxus (e Jo 5 canal -2
- (@l Bpdie Baaly ligSall Hilll &)l s

et magh ia Jexd Dl S J8 4 Ll i cllyg Ml ua (asa 403 3
. Gluald)

Gl ia 4S5y Sleli gl Cipan piad Byaive Bysarg Bin L) S el S —4
gl e Ama e 353

raadl 1X 358 TBE Buffer Jsas (e e SbpeSll Jiasill Slea (gm0 = 5

- ki) oW (e Ja 450 ) TBE Bufferl0X Jstae (e Jo 50 6Ll e
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By Al diliny el Ja3 5 (3 aall (8 alial ey 2Dled) (e Ladiall 28, — 6
e desill Slea (s

ol de 7 aaay oMl e 5315 A 5l 8 DNA Ladder sy = 7
Judull s byin 8 Aue JS ) aall 4 4 die O e Je 7 Clea o3 A3 Hladl)
- g Baaly JSI asall A il

Aigy 90 saals cilsd 100 5)08 ey densill Sleas lyeSU Ll Gl cilay — 8
o pass dall Sles e @30 2Dledl 2y 25 Jaa gl dileal daall Gl JLS) 2ags
o asay e Sl el (mal Gel documentation el jusai Slea
. Aadcadl) il

Data Analysis gitiill Juas 5-2-2-3

Al aiall Hea CalS malin sy ¢ sulall by Jlaaiuly MW Jiall 55l casa
Jedy 2 DNA Ladder Gall i3e ajal Cagyeall analls Winliag PCR 1) Jelé (e
. 2000bp 100 e deis 13

DNA Sequencing Uall sl Judodl) 6-2-2-3

sae e @lldg il iglladll cpall e ggiaall PCRI Je izl dgall cllee (553
A8 s A (Gel / PCR Fragments Extraction Kit Protocol) Al
. Bionner
Jeal) 43, )k
el e gsing 3y PCR Judiadll 3yald) Jeld aill el (00 300mg ok — 1

cde 1.5 Gagyaul dsnl B ey & ND5S 5 COI cpiaall 333l
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Gy <l dayy Dl e Gygindl 435591 1) DF Buffer ;e Je 500 Canal — 2

- Lld Sl sty  STVorteX zlaoll Sles (8 4 )

- 4383 15 aals "0 60 Bha dayny Sl ples (8 Gl dey L) Cimiay — 3

ds¥) a5 DF Column dusa) ) 405V clgine clsy il e o @i 2y — 4

- Afal) Baell Clygine Gaia dgagay Jo2 deaa jilh o (sgias

& 14000 depus 3$all DI Slea & DF Column dyssl caway ¢lld axy — 5

. A38) Cial 5aal g 4l

3uas DF Column dsul (8 amagy sl 320 (3 all bl didae (ge e lgii¥) 23— 6

Ac g ld 68w Bk dee & ey « W1 Buffer dolse 0 40400 L) canal

- 488 Caai sadls 45810 3 3y50 14000

s3uan DF Column duss) 8 acagy i il i)y DF Column 4gssl <S5 — 7

Sl amag 3aaly ddidy saal 4 <S5i9 « Wash Buffer o« e 600 L) canalg
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Genomic DNA Mini Kit (Tissue) Lall gadaiu) sae Juda

gSYNC™ DNA Extraction Kit Quick Protocol Geneaid

For research use only
Catalogue Number

GS004, GS100, GS300
Instruction Manual Download

When using this product for the first time, or if you are unfamiliar with the procedure, please scan the
QR code and download the complete instruction manual.

IMPORTANT BEFORE USE| Instruction Manual Download
1. Add absolute ethanol (see the bottle label for volume) to Wash Buffer then mix by shaking for a few seconds. Check the box
on the bottle. Be sure and close the bottle tightly after each use to avoid ethanol evaporation.

2. Add ddH,0 pH7.0-8.5 (see the bottle label for volume) to Proteinase K then vortex to ensure it is completely dissolved. Check
the box on the bottle. Once it is dissolved completely, centrifuge for a few seconds to spin down the mixture. For extended
periods, the ddH,0 and Proteinase K mixture should be stored at 4°C. Use only fresh ddH,O as ambient CO, can quickly cause
acidification.

3. Prepare Phosphate Buffered Saline (PBS, pH7.2) for blood, serum, plasma, cultured cells and FFPE tissue samples.

4. Prepare Xylene for FFPE tissue samples.

5. Yield and quality of DNA will be higher when fresh samples or samples which have been flash frozen and stored at -20°C or
-70°C are used. DNA in FFPE or tissue which has been repeatedly frozen and thawed may be degraded.

6. Optionally prepare RNase A (50 mg/ml) for RNA-free DNA when performing sensitive downstream reactions. However,
residual RNA will not affect PCR.

Tissue, FFPE, Insect and Sperm Protocol Procedure

1A. Tissue Sample Dissociation

Transfer up to 25 mg of fresh animal tissue (0.5 cm mouse tail x 2 or 0.5 cm rat tail x 1) to a 1.5 ml
microcentrifuge tube. If the tissue has a higher number of cells (e.g. spleen or liver), reduce the starting material
to 10 mg. Add 200 pl of GST Buffer and 20 pl of Proteinase K then vortex thoroughly. Incubate at 60°C
overnight or until the sample lysate becomes clear. During incubation, transfer the required volume of Elution
Buffer (200 pl/sample) to a 1.5 ml microcentrifuge tube and heat to 60°C (for Step 5 DNA Elution).

1B. FFPE Sample Preparation

Cut up to 25 mg sections of FFPE and transfer to a 1.5 ml microcentrifuge tube. Using a sterile blade
is recommended. Add 1 ml of xylene then mix by shaking vigorously. Incubate at room temperature for
approximately 10 minutes (shake occasionally during incubation). Centrifuge at 14-16,000 x g for 3 minutes
then remove the supernatant. Add 1 ml of absolute ethanol to wash the sample pellet and mix by inverting.
Centrifuge at 14-16,000 x g for 3 minutes then remove the supernatant. Open the tube and incubate at 37°C
for 15 minutes to evaporate ethanol residue. Add 200 pl of GST Buffer and 20 ul of Proteinase K then vortex
thoroughly. Incubate at 60°C overnight or until the sample lysate becomes clear. During incubation, transfer the
required volume of Elution Buffer (200 pl/sample) to a 1.5 ml microcentrifuge tube and heat to 60°C (for Step
5 DNA Elution).

1C. Insect Sample Preparation

Transfer up to 50 mg of insect tissue to a mortar. Add liquid nitrogen to the mortar and grind the tissue thoroughly
using a pestle. Refill the mortar occasionally with liquid nitrogen to keep the sample frozen. Transfer the tissue
powder to a 1.5 ml microcentrifuge tube. Add 200 pl of GST Buffer and 20 pl of Proteinase K then vortex
thoroughly. Incubate at 60°C for 1-3 hours or until the sample lysate becomes clear. During incubation, invert the
tube occasionally and transfer the required volume of Elution Buffer (200 pl/sample) to a 1.5 ml microcentrifuge
tube and heat to 60°C (for Step 5 DNA Elution).

1D. Sperm Sample Preparation

Add RNase-free water to DTT powder (see the bottle label for volume) then vortex to dissolve. Spin down
the solution. The solution should be stored at -20°C. Transfer 900 pl of Sperm Lysis Buffer into a 1.5 ml
microcentrifuge tube. Add 80 pl of DTT solution and 20 pl of Proteinase K immediately before use. Mix well by
vortex.

NOTE: Sperm Lysis Buffer and DTT can be purchased directly from Geneaid.

Add 100 pl of sperm and 100 pl of fresh prepared Sperm Lysis Buffer (containing DTT and proteinase K) into a
new 1.5 ml microcentrifuge tube, mix by vortex then incubate at 60°C for 1 hour to dissolve the sample. During
incubation, invert the tube occasionally and transfer the required volume of Elution Buffer (200 ul/sample) to a
1.5 ml microcentrifuge tube and heat to 60°C (for Step 5 DNA Elution).

Ver.07.22.15 www.geneaid.com Page 1 of 4
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2. Cell Lysis Geneaid

If insoluble material remains following incubation, centrifuge for 2 minutes at 14-16,000 x g then carefully transfer
the supernatant to a new 1.5 ml microcentrifuge tube. Add 200 ul of GSB Buffer and shake vigorously for 10
seconds.

NOTE: It is essential that the sample and GSB Buffer are mixed thoroughly to yield a homogeneous solution.

Optional RNA Removal Step

For RNA-free gDNA, following GSB Buffer addition, add 5 ul of RNase A (50 mg/ml) and mix by shaking vigorously. Incubate at
room temperature for 5 minutes to ensure efficient RNA degradation.

3. DNA Binding

Add 200 pl of absolute ethanol to the sample lysate and mix IMMEDIATELY by shaking vigorously for 10
seconds. If precipitate appears, break it up as much as possible with a pipette. Place a GS Column in a 2ml
Collection Tube. Transfer all of the mixture (including any insoluble precipitate) to the GS Column. Centrifuge
at 14-16,000 x g for 1 minute. Following centrifugation, if the mixture did not flow through the GS Column
membrane, increase the centrifuge time until it passes completely. Discard the 2 ml Collection Tube containing
the flow-through then transfer the GS Column to a new 2 mi Collection Tube.

NOTE: It is important that the lysate and ethanol are mixed thoroughly to yield a homogeneous solution.

4. Wash

Add 400 ul of W1 Buffer to the GS Column. Centrifuge at 14-16,000 x g for 30 seconds then discard the
flow-through. Place the GS Column back in the 2 ml Collection Tube. Add 600 pl of Wash Buffer (make sure
absolute ethanol was added) to the GS Column. Centrifuge at 14-16,000 x g for 30 seconds then discard the
flow-through. Place the GS Column back in the 2 ml Collection Tube. Centrifuge again for 3 minutes at 14-16,000
x g to dry the column matrix.

5. DNA Elution

Transfer the dried GS Column to a clean 1.5 ml microcentrifuge tube. Add 100 ul of pre-heated Elution Buffer,
TE Buffer or water into the CENTER of the column matrix. Let stand for at least 3 minutes to allow Elution Buffer,
TE Buffer or water to be completely absorbed. Centrifuge at 14-16,000 x g for 30 seconds to elute purified DNA.

Hair Protocol Procedure

1. Cell Lysis

Cut off a 0.5-1 cm piece from at least 10 hair bulbs, including follicle cells and transfer to a 1.5 ml
microcentrifuge tube. Add 200 pl of GST Buffer and 20 pl of Proteinase K (making sure the hair is completely
submerged) and mix by shaking. Incubate at 60°C for 30 minutes to lyse the sample. During incubation, shake the
tube every 5 minutes and transfer the required volume of Elution Buffer (200 pl/sample) to a 1.5 ml microcentrifuge
tube and heat to 60°C (for Step 4 DNA Elution). Add 200 ul of GSB Buffer and mix vigorously. Incubate at 60°C
for 20 minutes. During incubation, shake the tube every 5 minutes.

Optional RNA Removal Step

For RNA-free gDNA, following GSB Buffer addition and 60°C incubation, add 5 pl of RNase A (50 mg/ml) and mix by shaking
vigorously. Incubate at room temperature for 5 minutes to ensure efficient RNA degradation.

Following incubation, centrifuge for 5 minutes at 3,000 x g then transfer the supernatant to a new 1.5 ml
microcentrifuge tube.

2. DNA Binding

Add 200 ul of absolute ethanol to the sample lysate and mix IMMEDIATELY by shaking vigorously for 10
seconds. If precipitate appears, break it up as much as possible with a pipette. Place a GS Columnina2 ml
Collection Tube. Transfer all of the mixture (including any insoluble precipitate) to the GS Column. Centrifuge
at 14-16,000 x g for 1 minute. Following centrifugation, if the mixture did not flow through the GS Column
membrane, increase the centrifuge time until it passes completely. Discard the 2 ml Collection Tube containing
the flow-through then transfer the GS Column to a new 2 ml Collection Tube.

NOTE: It is important that the lysate and ethanol are mixed thoroughly to yield a homogeneous solution.

Ver.07.22.15 www.geneaid.com Page 2 of 4
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3. Wash Geneaid

Add 400 pl of W1 Buffer to the GS Column. Centrifuge at 14-16,000 x g for 30 seconds then discard the
flow-through. Place the GS Column back in the 2 ml Collection Tube. Add 600 ul of Wash Buffer (make sure
absolute ethanol was added) to the GS Column. Centrifuge at 14-16,000 x g for 30 seconds then discard the
flow-through. Place the GS Column back in the 2 ml Collection Tube. Centrifuge again for 3 minutes at 14-16,000
x g to dry the column matrix.

4. Elution

Transfer the dried GS Column to a clean 1.5 ml microcentrifuge tube. Add 100 pl of pre-heated Elution Buffer,
TE Bufferor water into the CENTER of the column matrix. Let stand for at least 3 minutes to allow Elution Buffer,
TE Buffer or water to be completely absorbed. Centrifuge at 14-16,000 x g for 30 seconds to elute purified DNA.

Blood, Cultured Cell, Amniotic Fluid Protocol Procedure

1A. Blood Sample Preparation

Transfer up to 200 ul of whole blood, serum, plasma, buffy coat or body fluids to a 1.5 ml microcentrifuge
tube. Adjust the volume to 200 pl with PBS. Add 20 pl of Proteinase K then mix by pipetting. Incubate at 60°C
for 5 minutes.

1B. Cultured Cell Sample Preparation

Trypsinze adherent cells prior to harvesting. Transfer cells (up to 1 x 107) to a 1.5 ml microcentrifuge tube then
centrifuge for 5 minutes at 300 x g. Discard the supernatant then resuspend cells in 200 pl of PBS by pipette.
Add 20 ul of Proteinase K then mix by pipetting. Incubate at 60°C for 5 minutes.

1C. Amniotic Fluid Sample Preparation

Transfer up to 15 ml of amniotic fluid to a 15 ml centrifuge tube. Centrifuge for 3 minutes at 14-16,000 x g then
discard the supernatant. Add 200 pl of GST Buffer to resuspend the pellet and transfer the mixture to a 1.5 ml
microcentrifuge tube. Add 10 ul of Proteinase K and shake vigorously. Incubate at 60°C for 30 minutes. During
incubation, invert the tube every 5 minutes.

2. Cell Lysis

Add 200 1! of GSB Buffer then mix by shaking vigorously. For biood and cell samples, incubate at 60°C for 5
minutes, inverting the tube every 2 minutes. For amniotic fluid samples, incubate at 60°C for at least 20 minutes,
inverting the tube every 5 minutes. During incubation, transfer required volume of Elution Buffer (200ul/sample)
to a 1.5 ml microcentrifuge tube and heat to 60°C (for Step 5 DNA Elution).

Optional RNA Removal Step

For RNA-free gDNA, following GSB Buffer addition and 60°C incubation, add § ul of RNase A (50 mg/ml) and mix by shaking
vigorously. Incubate at room temperature for 5 minutes to ensure efficient RNA degradation.

3. DNA Binding

Add 200 pl of absolute ethanol to the sample lysate and mix IMMEDIATELY by shaking vigorously for 10
seconds. If precipitate appears, break it up as much as possible with a pipette. Place a GS Column ina 2 ml
Collection Tube. Transfer all of the mixture (including any insoluble precipitate) to the GS Column. Centrifuge
at 14-16,000 x g for 1 minute. Following centrifugation, if the mixture did not flow through the GS Column
membrane, increase the centrifuge time until it passes completely. Discard the 2 ml Collection Tube containing
the flow-through then transfer the GS Column to a new 2 ml Collection Tube.

NOTE: It is important that the lysate and ethanol are mixed thoroughly to yield a homogeneous solution.

4. Wash

Add 400 pl of W1 Buffer to the GS Column. Centrifuge at 14-16,000 x g for 30 seconds then discard the
flow-through. Place the GS Column back in the 2 ml Collection Tube. Add 600 pl of Wash Buffer (make sure
absolute ethanol was added) to the GS Column. Centrifuge at 14-16,000 x g for 30 seconds then discard the
flow-through. Place the GS Column back in the 2 ml Collection Tube. Centrifuge again for 3 minutes at 14-16,000
X g to dry the column matrix.

5. Elution

Transfer the dried GS Column to a clean 1.5 ml microcentrifuge tube. Add 100 i of pre-heated Elution Buffer,
TE Bufferor water into the CENTER of the column matrix. Let stand for at least 3 minutes to allow Elution Buffer,
TE Buffer or water to be completely absorbed. Centrifuge at 14-16,000 x g for 30 seconds to elute purified DNA.

Ver.07.22.15 www.geneaid.com Page 3 of 4
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3 - Tc
Kit Components Heneaic

Component GS004 GS100 GS300

GST Buffer 3ml 30 ml 75 ml

GSB Buffer 4 ml 40 ml 75 ml

W1 Buffer 2ml 45 ml 130 ml

Wash Buffer' 1ml 25 ml 50 ml

(Add Ethanol) (4 ml) (100 ml) (200 ml)

Proteinase K* 1mg 11mgx2 65 mg

(Add ddH0) (0.10 ml) (1.10 ml) (6.50 ml)

Elution Buffer 1ml 30ml 75 ml

GS Columns 4 100 300

2 ml Collection Tubes 8 200 600

1. Add absolute ethanol (see the bottle label for volume) to Wash Buffer then mix by shaking for a few seconds. Check the bc
on the bottle. Be sure and close the bottle tightly after each use to avoid ethanol evaporation.

2. Add ddH,0 pH7.0-8.5 (see the bottle label for volume) to Proteinase K then vortex to ensure Proteinase K is complete
dissolved. Check the box on the bottle. Once it is dissolved completely, centrifuge for a few seconds to spin down the mixtur:
For extended periods, the ddH,0 and Proteinase K mixture should be stored at 4°C. Use only fresh ddH,O as ambient CO, cz
quickly cause acidification.

The gSYNC™ DNA Extraction Kit Functional Test Data

Figure 1. Genomic DNA from 50, 100 and 200 ul whole blood samples was extracted using tr
gSYNC™ DNA Extraction Kit. 10 pl from 100 pl eluates of purified genomic DNA was analyzed t
electrophoresis on a 0.8% agarose gel.

1-3 = 50 pl whole blood sample

4-6 = 100 pl whole blood sample

7-9 = 200 pl whole blood sample

M = Geneaid 1 Kb DNA Ladder

Volume Yield 260/280
50 pl | 1.54ug 1.85
100 pl 2.70 ug 1.87
200 i 5.56 ug 1.90

M123456 7889

Troubleshooting

Improper sample homogenization.

Yield and quality of DNA will be higher when fresh samples or samples which have been flash frozen and stored at -20°C or -70°
are used. DNA in FFPE or tissue which has been repeatedly frozen and thawed may be degraded. Fresh blood is recommende:
However, frozen or blood treated with anticoagulants can also be used. Increased storage length decreases DNA yield. If usir
nucleated blood (e.g. bird or fish) use up to 10 pl then adjust volume to 200 pl with PBS. Hair samples should complete
submerged in GST Buffer and Proteinase K.

Incomplete buffer preparation.

Add absolute ethanol (see the bottle label for volume) to Wash Buffer then mix by shaking for a few seconds. Check the box ¢
the bottle. Be sure and close the bottle tightly after each use to avoid ethanol evaporation. Add ddH,O pH7.0-8.5 (see the bott
label for volume) to Proteinase K then vortex to ensure Proteinase K is completely dissolved. Check the box on the bottle. Onc
it is dissolved completely, centrifuge for a few seconds to spin down the mixture. For extended periods, the ddH,O ar
Proteinase K mixture should be stored at 4°C. Use only fresh ddH,O as ambient CO, can quickly cause acidification.
Incorrect DNA elution step.

Ensure that Elution Buffer, TE or water is added into the CENTER of the GS Column matrix and is completely absorbed. Us
pre-heated Elution Buffer, TE, or water (60~70°C). If using water for elution, ensure the water pH is between 7.0 and 8.5. ddH,
should be fresh as ambient CO, can quickly cause acidification. Elute twice to increase the DNA recovery.

Residual ethanol contamination.
Following the Wash step, dry the GS Column with additional centrifugation at 14-16,000 x g for 5 minutes to ensure the G
Column mebrane is completely dry.

Clogged column.

Use the recommended amount of starting material or separate into multiple tubes. Add additional Proteinase K and extend tf
incubation time in the Lysis step. Following the Lysis step, centrifuge for 2 minutes at 14-16,000 x g to remove sample debri
Transfer the supernatant to a new microcentrifuge tube and proceed with the DNA Binding step. If precipitate formed at the DN
Binding step reduce the sample material. Following ethanol addition, break up any precipitate as much as possible prior

loading GS Column.

Ver.07.22.15 www.geneaid.com Page 4 of
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O NE AE R AccuPower®PCR PreMix

= Value »
Sioneer Corseration Sioneer, Inc. Bioneer Trade(Shangha Co, Ltd
506 Focm Bulding 2.3 o erdticnestcokr
" Foad, ZhouPu Town, PaDong New Distrct, Coenargeangrora Bunding-gu. oreercom
4300 CRSrQEI-Cio. A0 3-UC,
e
(intematonal + 82-42- 530 rarscam
Fax: +02-42-530- 8600 Emal saleknEbones.oon
Cmal: ssesBhicnsecom
AccuPower® PCR PreMix is a new, powerful, and ready-t: PCR reagent optimized for more PCR amplifications.
Advantages
Speed Susstantial reduction in PCR setup time.
Stability AccuPower® PCR Preltix is the poweriul technclogy for convenient anc easy to periorm DNA amgiification. it contains DNA

polymerase, ¢NTPs, @ lecking dye and reaction buffer in a premexed format, freeze-dried into a pellet. The oatented chemical
statilizer of this product enzbles to maintain the activity of pre mixture far over a menth even when sterad at ream tampeasatura (25:C),
aver 2 years in the freezer.
Reproducibility and Yield
Batch manufacturing under st
up provices impreved accuracy.
Simplicity Each product line contains an application spacific enzyme in an easy to ra-suspended, lyophilized premix of dNTPs. reacticn tuffer, a
tracking dye, and a stabilizer. The premx is ready to use, thus offering wrivelly ne reaction set up Lme,

ISC £001 quality contrel conditions guarantees repraducibility. Mi | manding during reaction set

Contents s - ““&_Riﬂion i { 20 ul reaction 50 pl reaction
Ten DNA polymerass 10 25U
Each: dNTP (dATP. dCTR. dGTP, dTTP) 250 Mt 250 uM
Tris-HCI (pH 9.0) 10 mi 10 M
KCi 30 mM 30 mM
MgCl: 1.5mM 1.5mM
Stabilizar an tracking cya

Experimental Protocol
® Agdd iempiate DNA and primers to AccuFPowe™  PCR tube,
Concentration of template DNA and primer

20 pl reaction 50 ul reaction
Template ONA 5-50ng 10-10C ng
Primer 3- 10 pmole 10 - 20 pmele

Add distiied water to AccuPower®  PCR tubes to a total volume of 20 w or 50 ul,

Dissclve the lycphilized dlue pefiet by vortexing, and briefly spin down

Add mineral oil. {This step is un~ecassary when using a thermal cycler with fop heating.)
Perfcrm PCR of samgies.

Load samoles on agarose gel without aocing a loading-Cye mature, and perform electrophoresis.

Notice to Purchaser
Tris enzyme is specifically optimizes - increasing base \rate oy 5.3 activity. Therafore, this is
not reccmmended 1o use for Real Time PCR using Tayman® grove,

Trademark
AccuFower s a trademark of Bioneer Corpoaration.

Ordering Information

~ Tubstype | Reaction
‘ 20 — € 2 mi thirwa) §-37ip tabes with attazhed cap / 9¢ tubes
0264 Tibe 0.2 ml thnawal 8-sip tubes with avached cea 1 460 w:‘es
= 0.2 mi thin-we! 8-strip tubes with attached ceo | 96 tul
W 5 0.2 ml thn-wal 8-5¥ip tubes wilh attached ceo [ 480 JLY 5
0.5m Tuoe 0.5 i thin-wall rubes with attacned cao / 100 tuzes
thin-weil 93-wel fat plate
13y in-wall 96-wel ful-skrted plate
- thrn-wat 95-well seri-skirted olate
20u
Sul wna»alzs-t \velfu!-s(nﬂ" pate
3eLmed | 10u _thinowe 384-well fu d plale
| 20u Ihin-werl 384-wul ful-skrie: pale
Master 1mi of 2 X Mester mix soution
| i 3 10 mi of 2 X Master mix sohticn

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

1 BQ 042-101-03
& Revisian = 1020714415210
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Bioneer Corporation Bioneer Inc. Bioneer R&D Center
4 4 811 Munpyeongseo-1o, Daedeok-gu 1301 Marina Village PKWY, Suite 110 Korea Bio Park BLDG #6-702
B l o N E E R Daejeon, 34302, Republic of Korea Alameda, CA 94501,USA 700 D: Bund:
Tel: +82-42.930-6777 (Korea:1588-9788)  Toll Free: +1-877-264-4300 Gyeonggi-do, 13488, Republic of Korea
i . Fax +8242-930-8688 Faxc+1-510-865-0350 Tek: +62-31628-0500
« Value « y Email i E-mait orderusa@hi e

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%

SARA 16S r DND Gene F

CAA CAT CGA GGT CGC AAA CAT C

MALDI-TOF QC

Optical Density 3.0 OD Purification BIO-RP 6695.0
Total nmole 13.8 nmole Modification z
Scale 0.025 umoles GC content 50.0 % §
Length 22mer Molecular Weight 6697.3 g/mole ::
Tm 59.5 € Volume for 138.4 ul
100 pmoles/ul £ > To000

SARA 16S r DND Gene R

GTA CCT TTT GTA TCA GGG TTG A

MALDI-TOF QC

Optical Density 3.0 OD Purification BIO-RP | erm2.0
Total nmole 14.1 nmole Modification

Scale 0.025 umoles GC content 40.9 %

Length 22mer Molecular Weight 6771.3 g/mole

Tm 54.8 C Volume for 141.2 ul

100 pmoles/ul [y

SARA COI Gene F

GAT TAC TTC CTC CCT CAT TA

MALDI-TOF QC

Optical Density 2.0 OD Purification BIO-RP 5976.0
Total nmole 11.1 nmole Modification z

Scale 0.025 umoles GC content 40.0 % :;

Length 20mer Molecular Weight 5977.8 g/mole E

Tm 50.0 C Volume for 110.6 ul

100 pmoles/ul EER

5-multiplex 7|52} B2 cycling®] 753+ 21 415:9| Real-Time PCR 3!

Exicycler™ 96 (ver.4)

© =2 AUz ST (Ctvariation € 0.3 cycle)
B2 ramp rate2 A A2t T2 (Max. 5T/sec)
Reference dye7t 2¢10f 5-multiplex PCR 7Hs
9 log 0|42} &2 dynamic range

© 0o o0

AccuOligo® is manufactured in clean-room under strict ISO 9001 to confirm DNase/RNase and DNA free environment
27/36
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Bioneer Corporation

Bioneer Inc.

Bioneer R&D Center

y 811 Daedeokg 1301 ge PKWY,Suite 110 DG #8702
2 o NEER | »—itiis Nameda CAS#50,USA 7000 e
Tek: +6242-930-6777 (Korea:1568-9788)  TollFree: +1-877-2644300 Gyeonggi-do, 13488, Republic of Korea
Innovation « Value - Discovery m&mm Zf‘;;:aew@ﬁmm I:xg-];wz&osss ey
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%
SARA COI Gene R
AAT CTG GAT AGT CTG AAT AA MALDI-TOF 0C
Optical Density 2.0 OD Purification BIO-RP 6164.0
Total nmole 9.5 nmole Modification z
S
Scale 0.025 umoles GC content 30.0 % i
Length 20mer Molecular Weight 6163.9 g/mole B
Tm 47.1 C Volume for 9523 - ul
100 pmoles/ul P FEC NN FEC 75
Mass/Chazge
TCG AAA TGA ATA GGA TAC AG
MALDI-TOF QC
Optical Density 2.0 OD Purification BIO-RP 6202.0
Total nmole 9.3 nmole Modification
Scale 0.025 umoles GC content 35.0 %
Length 20mer Molecular Weight 6198.0 g/mole
Tm 48.8 C Volume for 932 ul
100 pmoles/ul = o5
SARA ND5 Gene R
GGT TGA GAT GGT TTA GGA TT
MALDI-TOF QC
Optical Density 2.0 OD Purification BIO-RP 6266.0
Total nmole 9.9 nmole Modification z
>
Scale 0.025 umoles GC content 40.0 % 3
Length 20mexr Molecular Weight 6258.0 g/mole &
Tm 51.6 C Volume for 99525l
100 pmoles/ul = = T
Vass/Charse

5-multiplex 7|53 B2 cycling®| 7H53F 1 45

Exicycler™ 96 (ver.4)

© £2 9IZEot F&T (Ctvariation € 0.3 cycle)
© 1 ramp rate2 A #AIZE T2 (Max. 5T/sec)
© Reference dye?t Z28i0{ 5-multiplex PCR 7t
© 9log 0|42| &2 dynamic range

9] Real-Time PCR ZH|!

AccuOligo® is manufactured in clean-room under stric

t1SO 9001 to confirm DNase/RNase and DNA free environment
28/36
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Gel/ pcr DNA Fragments Extraction Kit Jedediall 3 jala) Jolis gl 485 sae Juda

Gel/PCR DNA Fragments Extraction Kit
For research use only

Sample: up to 300 mg of agarose gel, up to 100 pl of PCR products
Fragment Size: 70 bp — 20 kb

Recovery: up to 95%

Geneaid

CERTIFICATE NO. QAICTTWIS007T

1ISO 9001:2008 QMS

Format: spin column

Operation Time: 20 minutes (gel extraction), 10 minutes (PCR cleanup)
Elution Volume: 20-50 pl

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

Introduction

The Gel/PCR DNA Fragments Extraction Kit was designed to recover or concentrate DNA fragments (70 bp-20 kb) from
agarose gel, PCR, or other enzymatic reactions in one convenient product. Chaotropic salt is used to dissolve agarose gel and
denature enzymes. DNA fragments in chaotropic salt are bound by the glass fiber matrix of the spin column (1). Contaminants
are removed with a Wash Buffer (containing ethanol) and the purified DNA fragments are eluted by a low salt Elution Buffer or
TE. Salts, enzymes and unincorporated nucleotides can be effectively removed from the reaction mixture, without phenol
extraction or alcohol precipitation. Typically, recoveries are up to 90% for Gel Extraction and up to 95% for PCR Clean Up. The
eluted DNA s ready for use in PCR, Fluorescent or Radioactive Sequencing, Restriction Enzyme Digestion, DNA Labeling and
Ligation.

Quality Control
The quality of the Gel/PCR DNA Fragments Extraction Kit is tested on a lot-to-lot basis by isolating DNA fragments of various
sizes from either aqueous solutions or agarose gel. The purified DNA is analyzed by electrophoresis.

Kit Contents Order Information

Component DF004 DF100 DF300 Post Reaction DNA Purification £
DF Buffer | 3ml 80 mi 240 ml Preduct | Package Size | Cat. Number |
W1 Buffer [ 2ml | 45ml 130 ml GenepHlow™ Gel Extraction Kit 100/300 preps | DFG100/300
Wash Buffer 1l 25 ml 50 ml + 25 mi GenepHlow : PCR Cleanup Kit 100//300 preps | DFC100/300
(Add Ethanol) (4 ml) | (100 mi) (200 ml) (100 mi) 25“99:;0‘” i g;‘fg“ kit T ig%;oo preps gmlo%//soozos
— enepHiow = leanup Maxi Ki preps
Elution Buffer [Aml 6 ml 30 mi Small DNA Fragments Extraction Kit 100/300 preps | DF101/301
[ DF Columns | 4 100 300 | Presto™ Max Gel/PCR Kit (Large DNA Fragments | 100/300 preps | DFL100/300
|_2 ml Collection Tubes | 4 100 300 ] Presto™ 96 Well PCR Cleanup Kit 4/10x 96 preps | 96DFH04/10
- Presto™ PCR Cleanup Kit 96 Well Binding Plate 10 plates { 96DBPO1
Add abs_olute ‘etAhlanoI (see the bottle label for volume) to Wash DNA Pure Kit 100/300 preps | DP100/300
Buffer prior to initial use. G-25 Gel Filtration Desalting Column 50 rxns €G025
G-50 Gel Filtration Dye Terminator Removal Column | 50 rxns CGO50
£6-Well G-50 Gel Filtration Plate | 4/10 x 96 rxns CGP04/10 =
Gel Extraction Tool 25 pcs GXT025 |

Caution
DF Buffer contains guanidine thiocyanate. During operatior, always wear a lab coat, disposable gloves, and protective

goggles.

References
(1) Vogelstein, B., and Gillespie, D. (1979) Proc. Natl. Acad. Sci. USA 76, 615

Gel/PCR DNA Fragments Extraction Kit Functional Test Data

Ver. 11/27/14

Figure 1. Gel slice DNA fragments ranging from 250 bp-10 kb
were extracted using the Gel/PCR DNA Fragments Extraction
Kit (total 1.0 ug, 3 replicates). The purified DNA from a 50 pl
eluate was analyzed by electrophoresis on a 0.8% agarose gel

M (Control) = Geneaid 1 Kb DNA Ladder

DNA Conc. Total DNA  Recovery
- 1000 ng |
Test-1 | 17.5ng/ul 1.83 875ng | 87.5% |
Test-2 16.4 ng/ul 1.84 820 ng | 82% |
Test-3 | 17.2ng/ul 1.83 860ng | 86% ]

Page 1 of 4

Figure 2. PCR product DNA fragments ranging from 250 bp-10
kb were extracted using the Gel/PCR DNA Fragments
Extraction Kit (total 1.1 pg, 3 replicates). The purified DNA from
a 50 pl eluate was confirmed by spectrophotometer and
analyzed by electrophoresis on a 1% agarose gel.

M (Control) = Geneaid 1 Kb DNA Ladder

Test DNA Conc. 260/280 Total DNA  Recovery

Control | - 1100 ng =

Test-1 20.8 ng/ul 1.85 1040 ng 95%
Test-2 20.3 ng/ul 1.84 1015 ng 92%
Test-3 19.6 ng/ul 1.84 980 ng 89%

www.geneaid.com
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Gel Extraction Protocol
IMPORTANT BEFORE USE!

« Add absolute ethanol (see the bottle label for volume) to Wash Buffer prior to initial use
« Additional Requirements: absolute ethanol, microcentrifuge tubes

« Excise the agarose gel slice containing relevant DNA fragments.

« Remove any extra agarose to minimize the size of the gel slice

NOTE: Using TAE buffer for gel formation is recommended for optimal DNA recovery.
Gel « Transfer up to 300 mg of the gel slice to a 1.5 ml microcentrifuge tube.

Dissociation « Add 500 pl of DF Buffer to the sample and mix by vortex.
« Incubate at 55-60°C for 10-15 minutes to ensure the gel slice has been completely dissolved.
NOTE: During incubation, invert the tube every 2-3 mirutes.
« Cool the dissolved sample mixture to room temperature.
« Place the DF Column in a 2 ml Collection Tube.
Step 1 « Transfer 800 pl of the sample mixture to the DF Column.
— « Centrifuge at 14-16,000 x g for 30 seconds.
DNA Binding « Discard the flow-through and place the DF Column back in the 2 ml Collection Tube.
NOTE: If the sample mixture is more than 800 i, repeat the DNA Binding step.
« Add 400 pl of W1 Buffer into the DF Column.
« Centrifuge at 14-16,000 x g for 30 seconds then dis=ard the flow-through.
« Place the DF Column back in the 2 ml Collection Tube.
Step 2 « Add 600 pl of Wash Buffer (make sure ethanol was added) into the DF Column.
Wash « Let stand for 1 minute at room temperature.
« Centrifuge at 14-16,000 x g for 30 seconds then discard the flow-through.
« Place the DF Column back in the 2 ml Collection Tube.
« Centrifuge at 14-16,000 x g for 3 minutes to dry the column matrix.
« Transfer the dried DF Column to a new 1.5 ml microcentrifuge tube.
Step 3 « Add 20-50 pl of Elution Buffer or TE into the CENTER of the column matrix.
« Let stand for at least 2 minutes to ensure the Elution Buffer is completely absorbed.
DNA Elution

Centrifuge for 2 minutes at 14-16,000 x g to elute the purified DNA.
NOTE: Using pre-heated Elution Buffer (60°C) is recommended for eluting DNA fragments >8kb.

Ral Evirartian Ear Qaciianc
Wl RG]l CAWRIWIEL W Vv““v
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IMPORTANT BEFORE USE!
« Add absolute ethanol (see the bottle label for volume) to Wash Buffer prior to initial use
« Additional Requirements: absolute ethanol, microcentrifuge tubes
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Quick Protocol
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PCR Product

Gel Slice

Gel
Dissociation
(o]

r
PCR Sample
Preparation

DNA Binding

Wash

Elution

+ We recommend using the Gel Extraction For Sequencing Protocol as Guanidinium Chloride, a component of W1 Buffer, may interfere with

sequencing reactions
« Excise the agarose gel slice containing relevant DNA fragments.
« Remove any extra agarose to minimize the size of the gel slice
NOTE: Using TAE buffer for gel formation is recommended for optimal DNA recovery.
Gel « Transfer up to 300 mg of the gel slice to a 1.5 mi microcentrifuge tube.
Dissociation « Add 500 pl of DF Buffer to the sample and mix by vortex.
« Incubate at 55-60°C for 10-15 minutes to ensure the gel slice has been completely dissolved.
NOTE: During incubation, invert the tube every 2-3 minutes.
« Cool the dissolved sample mixture to room temperature.
« Place the DF Column in a 2 ml Collection Tube.
« Transfer 800 ul of the sample mixture to the DF Column.
« Centrifuge at 14-16,000 x g for 30 seconds.
« Discard the flow-through and place the DF Column back in the 2 ml Collection Tube.
NOTE: If the sample mixture is more than 800 ul, repeat the DNA Binding Step.

Step 1
DNA Binding

Centrifuge at 14-16,000 x g for 30 seconds then discard the flow-through.
Place the DF Column back in the 2 ml Collection Tube.

Step 2
Wash

Centrifuge at 14-16,000 x g for 30 seconds then discard the flow-through.

Place the DF Column back in the 2 ml Collection Tube.

Centrifuge at 14-16,000 x g for 3 minutes to dry the column matrix.

Transfer the dried DF Column to a new 1.5 ml microcentrifuge tube.

Add 20-50 i of Elution Buffer or TE into the CENTER of the column matrix.

Let stand for at least 2 minutes to ensure the Elution Buffer is completely absorbed.
Centrifuge for 2 minutes at 14-16,000 x g to elute the purified DNA.

NOTE: Using pre-heated Elution Buffer (60°C) is recommended for eluting DNA fragments >8kb.

Step 3
DNA Elution

Ver. 11/27/14 Page 2 of 4

Add 600 pl of Wash Buffer (make sure ethanol was added) into the DF Column and let stand for 1 minute.

Add 600 pl of Wash Buffer (make sure ethanol was added) into the DF Column and let stand for 1 minute.

www.geneaid.com
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PCR Clean Up Protocol
IMPORTANT BEFORE USE!

« Add absolute ethanol (see the bottle label for volume) to Wash Buffer prior to initial use
« Additional Requirements: absolute ethanol, microcentrifuge tubes

« Transfer up to 100 pl of reaction product to a 1.5 microcentrifuge tube.

Sample Prep.  , Add 5 volumes of DF Buffer to 1 volume of the sample and mix by vortex.

« Place a DF Column in a 2 ml Collection Tube.
Step 1 « Transfer the sample mixture to the DF Coiumn.
DNA Binding « Centrifuge at 14-16,000 x g for 30 seconds.

« Discard the flow-through then place the DF Column back in the 2 ml Collection Tube.

« Add 600 pl of Wash Buffer (make sure ethanol was added) into the CENTER of the DF Column.
Step 2 « Let stand for 1 minute at room temperature.

« Centrifuge at 14-16,000 x g for 30 seconds.
Wash « Discard the flow-through and place the DF Column back in the 2 ml Collection Tube.

« Centrifuge for 3 minutes at 14-16,000 x g to dry the column matrix.

« Transfer the dried DF Column to a new 1.5 ml microcentrifuge tube.
Step 3 « Add 20-50 pl of Elution Buffer or TE into the CENTER of the column matrix.

z « Let stand for at least 2 minutes to ensure the Elution Buffer is completely absorbed.

DNA Elution « Centrifuge for 2 minutes at 14-16,000 x g to elute the purified DNA.

NOTE: Using pre-heated Elution Buffer (60°C) is recommended for eluting DNA fragments >8kb.

Troubleshooting

Possible Reasons/Solution

Low Yield

Eluted DNA
doesn’t
perform well in
downstream
applications

Low
A260/A230

\lar 41127114

Gel slice did not dissolve completely

« The Gel slice was too big. If using more than 300 mg of gel slice, separate it into multiple tubes.

« Raise the incubation temperature to 60°C and extend the incubation time.

Incorrect DNA Elution Step

« Ensure that the Elution Buffer is completely absorbed after being added to the center of the DF Column.

Incomplete DNA Elution

« If the DNA fragments are larger than 8 kh_ 115 pre-heated Flution Ruffer (AN-70°C) in the Elution Step te improva
the elution efficiency.

Residual ethanol contamination

« Following the Wash Step, dry the DF Column with additional centrifugation at 14-16,000 x g for 5 minutes or
incubate at 60°C for 5 minutes.

DNA was denatured (a smaller band appeared on gel analysis)

« Incubate the eluted DNA at 95°C for 2 minutes, and then cool down slowly to re-anneal the denatured DNA.

« In the wash step, repeat the 600 pl of Wash Buffer addition and let stand for 1 minute.

Paae 3 of 4 www.geneaid.c
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Related DNA Extraction Products

Pla d DNAP atio

Product Package Size Catalogue Number
Presto™ Mini Plasmid Kit 100/300 preps PDH100/300
Presto™ Midi Plasmid Kit 25 preps PIF025

Presto™ Midi Plasmid Kit (Endotoxin Free) 25 preps PIFE25

High-Speed Plasmid Mini Kit (10-50 Kb) 100/300 preps PDL100/300
High-Speed Plasmid Advance Kit (50-100 ml) 25 preps PA025

Geneaid™ Plasmid Mini Kit 40/100 preps PAE040/100
Geneaid™ Plasmid Midi Kit 25 preps P1025

Geneaid™ Plasmid Midi Kit (Endotoxin Free) 25 preps PIE25

Presto™ Plasmid DNA Concentration Kit 250/500/1000 preps PC0250/500/1000
Geneaid™ Plasmid Maxi Kit 10/25 preps PM010/25

Geneaid™ Plasmid Maxi Kit (Endotoxin Free) 10/25 preps PME10/25

Presto™ 96 Well Plasmid Kit 4/10 x 96 preps 96PDV04/10, 96PDC04/10
Presto™ Plasmid 96 Well Binding Plate 10 plates 96PBPO1

Presto™ Plasmid 96 Well Fliter Plate 10 plates 96PFPO1

Post Reaction DNA P atio

Product Package Size Catalogue Number
GenepHlow™ Gel Extraction Kit 100/300 preps DFG100/300
GenepHlow ™ PCR Cleanup Kit 100/300 preps DFC100/300
GenepHlow ™ Gel/PCR Kit 100/300 preps DFH100/300
GenepHlow ™ DNA Cleanup Maxi Kit 10/25 preps DFM010/025

Small DNA Fragments Extraction Kit 100/300 preps DF101/301

Presto™ Max Gel/PCR Kit (Large DNA Fragments) 100/300 preps DFL100/300

Presto™ 96 Well PCR Cleanup Kit 4/10 x 96 preps 96DFH04/10

Presto™ PCR Cleanup Kit 96 Well Binding Plate 10 plates 96DBP0O1

DNA Pure Kit 100/300 preps DP100/300

G-25 Gel Filtration Desalting Column 50 rxns CG025

G-50 Gel Filtration Dye Terminator Removal Column 50 rxns CG050

96-Well G-50 Gel Filtration Plate 4/10 x 96 rxns CGP04/10

Gel Extraction Tool 25 pcs GXT025

SEeno DNAExtractiomandPu atio

Product Package Size Catalogue Number
Genomic DNA Mini Kit (Blood/Cultured Cell) 100/300 preps GB100/300

Genomic DNA Midi Kit (Blood/Cultured Cell) 25 preps GDI25

Genomic DNA Maxi Kit (Blood/Cultured Cell) 10/25 preps GDM10/25

Genomic DNA Mini Kit (Tissue) | 50/100/300 preps GT050/100/300
gSYNC™ DNA Extraction Kit | 100/300 preps GS100/300

Genomic DNA Mini Kit (Plant) | 100 preps GP100

Genomic DNA Maxi Kit (Plant) 10/25 preps GPM10/25

Geneaid™ DNA Isolation Kit (Blood) 100/1,000 rxns GEB100/01K(+)
Geneaid™ DNA Isolation Kit (Bacteria) 300/3,000 rxns GEE300/03K(+)
Geneaid™ DNA Isolation Kit (Tissue) 150/1,500 rxns GET150/1.5K(+)
Geneaid™ DNA Isolation Kit (Cultured Cell) 150/1,500 rxns GEC150/1.5K(+)
GENEzol™ DNA Reagent Plant 100/200 rxns GR100/200

Presto™ Mini gDNA Yeast Kit 100/300 preps GBY100/300

Presto™ Mini gDNA Bacteria Kit 100/300 preps GBB100/101/300/301
Geneius™ Micro DNA Extraction Kit 100/300 preps GMB100/300
Presto™ Buccal Swab gDNA Extraction Kit 100/300 preps GSK100/300

DNA RNA Purification
Product Package Size Catalogue Number
l Presto™ DNA RNA Extraction Kit 50/100 preps DR050/100

For additional product information please visit www.geneaid.com. Thank you!

Ver. 11/27/14 Page 4 of 4
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BiONEER

Innovation - Value - Discovery

100 bp DNA Ladder owawmorecuiar Weight Markers

Bioneer Corporation

8-11, Munpyeongseo-ro
Daedeok-gu, Daejeon 306-220
Republic of Korea

Tel: (Korea)1588 - 9788
(International) + 82 -42-930-8777
Fax: + 82-42-930 - 8600

E-mail: sales@bloneer.com

[Cat. No.]
D-1030
[Lot No.]
1501F
[Volume]
250 pe
[Concentration]
135 ng/pe
Consuit
Instruction For
Use

Research Use
Only

Catalog
Number

Batch code

[E vRReY
Tamperatuce
Limitation

Contains sufficient
for (n) tests

Caution, consult
accompanying
documents

Note

For research use only. Not for use in
diagnostic or therapeutic procedures.

Bioneer shall not in any event be liable
for incidential or special damage of any
kind resulting from any use except on
application(s).

Bioneer, Inc.

1301 Marina Village Parkway, Suite 110
Alameda, CA 94501

Toll free: + 1-877 - 264 - 4300

Fax: +1-510-865 - 0350

E-mail: order.usa@bioneer.us.com

Bioneer R&D Center Order
B-702, Korea Bio Park Bldg,, 700,
Daewangpangyo-ro, Bundang-gu

E-mail: order@bioneer.cokr
URL: www.bioneer.com
Seongnam-si, Gyeonggi-do, 463-400,

Republic of Korea

Tel: +82 - 31 - 628 - 0500

Fax: +82-31-628-0555

e Description :100 bp DNA Ladder is specially designed for determining the size of
double strand DNA from 100 to 2,000 base pairs. The DNA Ladder consists of 13 double
strand DNA fragments ranging in sizes from 100 to 1,000 bp in 100 bp increments, and
additional fragments of 1,200, 1,600, 2,000 bp. The 500, 1,000 and 2,000 bp bands are
two to three times brighter for easy identification

e Application : Size confirmation of DNA fragments.

2.0% agarose gel stained with
Ethidium Bromide

e Features

- ready-to-use

- Recommended Loading :
1.5 - 2.0 pe/5 mm lane width

- Typical Loading Number of Lanes :
125 - 166 (5 mm lane width)

- Range (bp) : 100 — 2,000

- Number of Bands: 13

e Storage Buffer
- 10 mM Tris-HCI (pH 8.0)
-1mMEDTA
- 2.5% Ficoll
- 0.005% Bromphenol Blue
- 0.005% Xylene Cyanol

e Storage Condition
This product is shipped on dry ice and
should be stored at —20°C until use.

e Quality control assay : Agarose gel analysis shows that 13 bands are clearly distinguishable.
The 500 bp, 1,000 bp and 2,000 bp tand must be more intense than any other band.

e Note

- The DNA ladder can be applied directly onto an agarose gel.

- Do not heat before loading.

- Repeated freezing and thawing should be avoided.

e Ordering Information

[Related BIONEER DNA Molecular Weight Marker Products]

Cat.No. Products
D-1010 10bp DNA Ladder,100 pe
D-1020 25/100 bp Mixed DNA Ladder, 250u¢
D-1030 100 bp DNA Ladder, 250 pe
D-1035 100 bp Plus DNA Ladder, 500 ue
D-1040 1 Kb DNA Ladder, 500 pe
D-1050 Lambda DNA/ Hind Ill Markers, 100 ug
D-1060 Lambda DNA/ EcoR | Markers, 100 ug
D-1070 Lambda DNA/ EcoR I+Hind Ill Markers, 100 ug
D-2510 Lambda DNA, 250 ug

D-1030-1 Acculadder 100bp 320 ue x 2

D-1040-1 Acculaddoer 1Kb 500 pe x 2

Rev.1(2013-12-02)
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Abstract

Molecular and quantitative genetic relationships have studied among
three communities For Iraqi honey bee A. mellifera L., which there
Samples were collected from the northern regions of Iraq represented in the
province of Sulaymaniyah and its middle region represented by the
province of Diyala and southern region, represented by the province of
Basra, 50 insect of honey bee A. mellifera L. were collected from the said
regions for the purpose of studying; Partial life methods were used in this
study to discover the molecular genetic diversity and quantitative genetic

for the honey bees in Irag.

DNA was isolated from honey bee by using extraction kit; genomic DNA,
Mini Kit-Tissue. Then, piece of DNA isolated mitochondria has been
inflated, consisted from gene DNA 16Sr and gene CO1 and ND5 by using
Polymerization reaction technique by the existing of three pairs of specific
primers as couple for each gene with two opposite directions; forward and
reverse. After that a Sequential Sequence Study was conducted upon a part
of gene mitochondria ND5 and COI by the test of PCR; Six samples of
population communities, two of them for each region, thus the result shows
that there is genetically simple variation among northern, middle and
Samples of the southern region on the other hand and this variation is a
point mutations of delete and replace when comparing the sequence of
nitrogen bases among the studied population groups, also the most
frequency local sample was compared in gene sequence of nitrogen bases
COI and ND5 with two samples of bank gene for each one which was
belongs to Evolutionary Line for the Western Mediterranean M, special
line of Africa A, the second gene; we can say that it was compared with
international gene bank that belongs to evolutionary line for Asia of North

Mediterranean Sea . when comparing the sample of A.mellifera mellifera
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with local study sample A. mellifera L., it was found that the total number
of mutation is 9, 2 of them delete and 7 replace ones, the type of A.
mellifera syriaca we noticed that the number of mutation is 14, 4 delete and
10 replace. Finally sample 5 A.mellifera haplotype , we see that the total
number of its mutation is 42 consists from 35 delete and 7 replace.
Engineering scale system was used to discover the quantitative genetic
changes in the shape and size of forward wing among population
communities of honey bees which was collected from different areas in
Irag. So , The rate of the central size of the right wing is 754.45, 732.25,
717.42 micron to the population communities of northern, middle and
southern areas in lIrag, whereas the value of variation in the central size of

right wing is 358.14, 189.76, 423.04 for the population communities.

Tests of F, T were used to compare between the honey bees of population
communities in the three studied regions of northern region samples and
honey bees of middle area sample and southern area samples and it was
noticed that there is no any significant differences among the insects of
three areas in the rate of the central size of the right wing and there is a
significant differences in the size and shape of right wing to some of honey
bees due to the environmental differences in the three said areas which was
collected the samples from it while using the Analysis of variance
ANOVA.



112

Ministry of Higher Education and scientific Research
Diyala University
College of Education pure science

Department of Biology

Molecular and Quantitative Genetic

Analysis for Honey Bee Apis mellifera

Linnaeus,1758 by Using Three Genetic
Regions of mt DNA in Iraq

A thesis by

Sara Thamer Mohammed AL-Hamadany

Submitted to the Collage of Education for Pure science / Diyala
University in partial fulfillment of the Requirements for the
Degree of Master in Biology -Zoology Genetic / Insects
Bachelor of Biology 2014

Supervisor

Assisst.prof .Dr. Ammar Ahmed Sultan AL-Qeraqouly

A.D 2017 A.H 1438






