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IDENTIFICATION OF GENETICALLY MODIFIED FOODS USING PCR
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£ AFE FEt EE Primer2t 2 PCRZ =30 GM indicator gene

PCR EdvoBeads PLUS (PCRO|l 823t dNTP, Tag DNA Polymerase Buffer, Tag DNA Polymerase, MgCl,)

EE A Universal DNA Buffer (DNA HIH)

2 B TE Buffer (TE Hm)

§H C  LyphoPrimer Mix (Z2t0|H)

£E D GMO Positive LyphoControl (GMO &4 =)
EH E  NaCl Solution (Z3ILIEE 2)

HE F  DNA Extraction Buffer (DNA =% H{IH)

HFE G 100 base pair ladder

Proteinase K

NEEIPY. ]

ok

UltraSpec-Agarose, TBE Electrophoresis Buffer Powder, SYBR Safe Stain

0.2mL PCR tubes, Plastic Micropestles, Tansfer Pipets, Snap-top Microcentrifuge Tubes

C2EY, ZEHO|EY, 2, A2Y 52 FHX aUch)

PCR?|7|, M7|YSEX, MASSEX|, T2t DY, RN, WA LX|(SHZ20|E), 250mLat
AEetA3, oYY, SR, GME EY O], Transilluminator, Bd&2|7], &2 X, €5, €&

HtAZ, isopropanol, 70% ethanol
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GMOZ2| Ho|

2 Hof| £

& LIC}. (Figure 1B) Figure 1A: Traditional varieties
of corn.

o[et ZO| Xt 504 S MA el++= 28 Old S7HHXT &

BRl= 10%2 S7totRASL . otA T MENel SF0 Mz2

59 J|e2 19T MY MMTLS 25% SIS o /F
B Sof Asts WIS WMetI| S5 DNAMSS XY X

o

T AFLICE ot HEE {FEA= M= DNA 7|2 ALEsl R = 0| =[O

mot

HYUSHALE AHAZ[ AL SAHOIZE Al = UASLICE M WO HAESHA U7 M
= transgeneO| TALZ 2|8l RNA PolymeraseE &2{ 2+ promoter sequence?t TELMSE HLY

£ terminator sequence® Z}XOF BL|C} (Figure 2)

Gene of Interest

Host Host
l DNA Promoter /\T@rminator DNA l

Figure 2: Features of a Transgene.

MEOl REXAELCZ BSOREA 208ty M ME0M DNAS FEotd S LA
BLS(PCR)Z O3 =MeLICt. O 7|&2 DNAS| §F Y0 st B2 ZAES WaH TS

710 4=t Ao 2 SEE NMSUCL O[A2 58 DNA MES BXN=ISH| et B2 &

M DNA EXHPrimenE AF2SILICEH 0|23t HHAlOZ pCRE OfM AlZ21F GME7Z|HOIN =3 2
= A= DNA NS TESY REHCZ ZXE AFS Y = JASLCH

X HR Z2}0|H& Cauliflower Mosaic Virus(CaMV)2| Z2RHE HEXOZ $tL|CH SHISIALE
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2 0| ZEZHE O|&dt=M|, Ol 2 AE 3o ©AI £2[0] AAMET| mfSL|Ct

= YW Z2}0|H& Bthuringiensis(crylF)OIA E2|E A4XF QFAE EHOZ giLiCt o] 8
A= S, 53 78 S0AM ZAELICE DNA FE2 2ot SHHEZCE AlZ GEM /T
A= SFELULCL (GMOe S50 &8 230 0isio] 4% 2E 718 EL0MEQl HHag
A FEAAAS ZSAFHXE S YUSHH IHHYEICE O SARTAZL HEE 'Cry HHHER 25
Of o™ &0l AZeld AMoNM 2ohelr 1 2siE HEO|EI 252 =&KXt Zgst
o Azho fHES F0 =F0| FAHECH SX:97|T|C|ot

X GMO 32t 30| =YUE FHEX Al
=9 Zxg LR P FAPN, EN M Z= AL
MONS810 cry1Ab SHEM S BAE
Bt11 cry1Ab, pat (& S [E~S S el AFIEL
GAZ2T mepsps IS E~X PSfeles! BME
NK603 cp4 epsps =M d =AE
QDA A
o cry34Ab1, cry35Ab1, N Lheotdz/mE
DAS59122-7 HE/MEMME S i
pat IHo[of L of
MIR604 mcry3A, pmi HEMES A HEL
MONB88017 cp4 epsps, cry3Bb1 & /M =X &gt DALE
MON87460 cspB, nptll ZtaXgd ZAE
A5547-127 pat M X A ed HFO| YA ZAtO[ Q1A
MON87701 cry1Ac, cp4 epsps IS IS ZAE
=
DP-305423-1 gm-hra, gm-fad2-1 = [ g s I}HO[Of L{ Of
DAS-68416-4 aad-12, pat M =M X 2d CHROFIZ ALO| R A
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1. AME MY DNA F= HIH(DNA extraction buffer (5FEF)S A0 F0O siSEL|CL HEH=
Ay ™ SR ¢ khE = JESLICH

2. DNA =& HIo| 2IM XHMF0| M7ICHH &2 XLt QIFHOIH SoAM 37°CE2 1027 &
2 7t 529 s YLICH

F9|: DNA FE HIO= Hd™E AMZESH7| H2 FO| ‘Proteinase K'2t 430{OFgtL|Ct, =H| St

oY Y AL8SIALL HIE2 AX|fE= CHH WS Hakslof ghL|Ct.

3. DNA =& HI(EE FOA 200uLE Proteinase K §E0| €2 259 23}hydrate)=| =
E gLCt 83 El Proteinase KE HOIYU= DNA F=F HIO| CHA| @3 A4&LICH 28 OO
= TmL% ZHfgHL|Cf

4. Zt 350 800uL NaCl EH(EEEE LM ELICE

5 2 OE0| HE& DNA HIH(Universal DNA buffer(fF &2
A)) 110uLE LM & LICH FOR MODULE |

o N Each Pair should re(eive-
6. isopropanollt 70% ethanol2 AIAMO| 50 & 1 mL DNA Extraction Buffe
=0| 37g = UA TLCh 00 pL Nad solution
B HLL Universal DNA Buffer
Tt =8 - 2 microcentrifuge tubes
_ with micropestles

- DNAFZE=E 9Pt AMZ=. L5 offiel B F=X5HY + 2 1.5 mL microcentrifuge

Z=H| S| C} tubes with snap tops
- Isopropanol
- BHES QAMEP|7|EEQL O|L|Z Kk (micropestle)S /0% Ethanol
2rotof ghL|Cf
= HE HIFEH AE
MMSH S+ £ g2l S5 2EY
AMSH otofop £ Yl mbmtof ZHOIEE
Sl =&
o\ N
SR
Aola 7t&
S, 3708 7tSAE
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PCR Z2I0|HE SZAZ 2= MIEH @S ds57] Ho| X=WAZE X 42} (rehydrate)
S{OFfLICt. PCR EdvoBeads plus &= PCR & #E%t7| Ho| LiE & = USLICH HEE

=
PCREEO Y1 LHHE 20|& HEI 22 S0V RE FEE & B E oL L
F9|: PCR EdvoBeads = &4 A = A7|0| PCRRTEE F7|= ¢ FoI5=F TL|LCI

0| 7|E= LyphoControl It LyphoPrimer 7} Z&tE|0f Q& L|CH

O] Alf2 Moz FRE0f M0l MU= THo| FCHH FOR MODULE I
PCREI20| FgMoz LIEFELICH O] A|l22 MBHQl A Ea(h Pair should receive:
2EehE o “‘ be j:l‘;e" | i‘:“}-
2 mLsn f
tube
Tube diluted GMO
GMO Primer Mix Z=H|: ‘ Primer Mix (50 pL)

| :r» }ll\ Ve & L

1. TE buffer(RE. B)E AtE ® sisst & MO{EL|Ct ontre

2. IZ2lo| FH| M GMO LyphoPrimer Mix(FE C)2 HIEO| DHSEHO| UKl ZQlghL|ct.
SHUAX|CHH Y227|0 20 = S = FLICL

3. TE buffer ImL & §E C 0 20 GMO LyphoPrimer & 3|M%tL|Ct FAES & Eof 230

SO0hE L 8U2 £ BAO[0{0FstH & =0t RUO{OF gLt

4. 3MEl GMO Primer Mix 50uL & ®d&2|7] FEO| E21 "Primer Mix"E2 HE7|gLICt SH =
TG oF 74 LR E L C

—

Positive PCR Control &H]|

1. GMO Positive LyphoControl Complete PCR Control(:2 D)% 190uL TE buffer(RE B)E

2Lt oHES oto] F AgLth

n

3|4 &l Ppositive Control 25uL & 0.2mL PCR 520 E&L|Ct,

F9|: LyphoControl 0= 0|O0] ZQ3%t BE PCR A|YE0| Z3E|0f _AELICH PCR EdvoBead
plus = ER5tX| %SLCH SME[H LyphoControl & SHAE0| FH|
FotH EUCh RE SS9l Ao CHs{ StLte| LyphoControl EHES ZI@gL|CE PCR O]

d=
ZENOAM Eag Wm7tX] -20°CoM EaHE = UASLICL

1=
o
-

21 control reaction

Z} SO Al PCR EdvoBead plus 17§12 0.2ml PCR FEE Lt ELIC
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TBE M7|¥ & Hu FH|:

/5l 1X TBE Electrophoresis Buffer £
Ar&0| ZhsgL o,

2. TBE Electrophoresis Buffer 222 M& &1 & Md&L|CH

hal=]

3. "IXTBE M7|¥& HI' 2t ®7|gL|CL

Of7t2A A FH|:

20% Of7t2A A5 48 & 1704 AL8SHA UL 7x7 cm 2 AHES

Talkle

D

Amt of
Agarose

£0gq

Batch Prep of 2.0%
UttraSpec-Agarose™

1x TBE
Electrophoresis
Buffer

250 mL

S| MEl SYBR Safe =H|

1X TBE H{I{ 250uL & SYBR Safe

* O ZM2| AE

o
-

FHeCh
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1. camer 2. m 4. GRIND S. 6.
food sample.

TRANSFER . ADD

OO food sample. 400 pL

O DNA Extraction g

* 0.1 mL

LABEL Buffer
SMASH

tube.
VORTEX
O or FLICK

7. 8. N\AX m 10. m 11. incusate

@ TRANSFER PRECIPITATE @ Room Temp.

m Supernatant DNA by
3&)3 \\e)' adding
Nacl isopropanol
VORTEX
or FLICK

1. MRt Fo| 2o =H|

—

L B2 oBLL

rot

2. HHMEZ|7| FELQl0.1mL EATKA] HEZ MR ApAel OF WS E HELICL
3. DNA Extraction Buffer 400uL & 2&LICH

4. O|L|OF2f&(micropestle) 2 2 Z=ZHE0| QS

ox
H
Hu

|0

iz}
I
n
12
w
o
bt
ol
xS

5. 2HdS 30 gL oh

6. 1527 56°COIA BHYTL|CE.

9. MTUZ COE JMEZ|7| FEO =4AEA FLUCH 20| 2 FE= H7|2 L CH
10. 22 & T2 isopropanol 2 20{ DNA & E™A|ZL|CH & MAELLCH

11. 5 272t H20|A BB Ct,
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14. piscarp
Supernatant

18.

Resuspend
in 50 pL
Universal
DNA
Buffer

16. MmAx 5 o

Dery

DISCARD
Supernatant

12.

13.

HT

14.
15.
16.

17.

18. ZH(Universal DNA buffer) 50uL £ E1 I

19.

X o]

x O 240 AgS mEHol SHoR

—_ —

qEe=z

a5, m

7

WASH
with 500 pL
70% Ethanol
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1 W 2 ! /\ 4. Gently mix

ADD: P
* 20 pL Primer Mix
* 5 L Extracted DNA g
* PCR EdvoBead™ vy

1. BEI10NM

2. 02mLPCR &E0]

3. flel 2E19 FEE

0=

Z 5uL, GMO Primer Mix 20uL, PCR EdvoBead 1 7HE SH0| E&L|CH

for

FOIBHL|C}, =

(=] C——

I
32

ChH

J

4. PCR MEZ Z ME&LICH PCR EdvoBead plus 7t 23| S8 A=X|
Al

=
opx|ah L2 M2 8t2 XAl Z4QfL|C},

5. S =7 AMEE|7I0 S MEZ HHEO| ZOhEL|C
6. PCRS Ar23i DNA E SZEgtL|Ct
CtZ2| PCR ALO|E22 HFSIEE gLt

- Initial denaturation 94° C for 5 minutes

- 94° C for 60 seconds

»  58° ( for 60 seconds } 35 cycles

« 72°C for 60 seconds

- Final Extension 72° C for 10 minutes

7.PCREIE & REE €30 &0t SLICE

* O] 2Mo| AjRS T SMo =20t AMBE|0{0} 30 HE[= EDVOTEK, Inc. Of UAZLICH

Ho
d
re



1, (—\v 2. B

Agarose

[ =

Caution! Flask will ke HOT!

b

ADD —
Diluted l
SYBR Safe

| &

1. Ot2 Table ARE EZX3}0| Ol7t2A EZ0b 1X TBE HHHE 250mL E2tA30| E& L C

2. HXQXO E1 127 S5 JFEAULCE E2tA3E AW St F AsUch &
Ao|7t QtE Y WiZHK] 15& = AL HAtef AX[o| M FHE gLt

3. EQSHA Ct sUCHH 60°CIHX| B3| Ms{FL|CE

4. Ot7t2ATL Me=a0 HM7|8s A Eo|et 1ROHE ALt Combe &&LICH

5. 3|MEl SYBR Safe EMOFS Table AEE EZ5I0] EO{FLICEH

6. =g & Ego|o FO{FLCL

7. 20® Qb 2D 2 YUCh O 22 = AF0PHeE combs ZHAEA WELICE

Fae Individual 2.0% UttraSpec-Agarose™ Gel

A with Diluted SYBR® Safe Stain
Sae of Gel 1X TBE Amt of TOTAL ADD Diluted
Casting tray Buffer * Agacow = Volume |SYBR(Step S)
TxTem 25 mL 0.5 g 25 mL 25
7:14cm| SO mL 104 SO mL SOl
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=gt
12. %2 & ZAEY0|E =ALEA wfLCL
Table 1: Sample Table
Lane Recommended Sample Name
1 100 base pair Ladder
2 GMO Positive Control
3 Food Sample 1
4 Food Sample 2
5 Food Sample 3
6 Food Sample 4
Talsle Table | . or
B | 2x TBE Electrophoresis Buffer C T"'Qf_’&,’f{t?jf’;ﬁ""”
Time: Tx 7 ]
%&Tiﬁ( T°;:L \:;‘;"" Volts | ~4.0 cm wg‘r:f?;n
M6+ 300 mL sy B -
M12 400 mL i:; 4:)”“_"'
M;G 1 ow ~L Min.
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13. 20| HO{X|AL ThEEX| B =428 EMALEROHOHZ SO
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15. 21t 7|5 = {RosHA Felguct
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d | w2t seol Amor Ch2A Leg Ut AF0A DNA
SEHOIACHHE PCR SF A 2 H7[Bs 2nt7t 2 U2 AYL(oh ef 23X o
[

o —
M DNAFEZIHOIM X7t 42AE = AFUCL

Non-GMO 6GMO

Plant Chloroplast |

CaMV Promoter

Nos Terminator

Lane Sample Analyss

1 100 base pair Ladder
2 GMO Positive Control 500 bp plant chloroplast, 200 bp CMV 35s, and 125 bp Cry1F
GMO Negative Foodstuff 500 bp plant chloroplast

Soy Beans Extraction 500 bp plant chloroplast and 200 bp CMV 35s

. -

3
4
5 Com Bread Extraction 500 bp plant chloroplast, 200 bp CMV 35s, and 125 bp Cry1F
6 ' Papaya Extraction ' 500 bp plant chloroplast and 125 bp Cry1F

B 2% OFA

BE2: GMO ¥d CiEF, CMV 3552t Cry1F 3709| BHE

BHE3: GMO 8 EZ, Mtza2 XX %2 HGMO AE29 FEA
B =4: CMV 355 GMO A&

B E5: CMV 35s, Cry1F GMOAE

B E6: CrylF GMOAE
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