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Experiment Components

Experiment Components

Components Storage Check (+) (
) . ) Experiment #371 contains
A LyphoPrimer™ Mix -20°C, desiccated a enough reagents to amplify
8 EdvoQuick™ DNA Ladder 20°¢ Q 25 DNA samples using the
Polymerase Chain Reaction.
C DNA Template #1 -20°C, desiccated a This represents five complete
) sets of reactions.
D DMNA Template #2 -20°C, desiccated a )
E DNA Template #3 -20°C, desiccated d
p
F DNA Template #4 -20°C, desiccated a All experiment components
o are intended for educational
G TE Buffer 207 d research only. They are not
+  P(R EdvoBeads™ Room Temp. d to be used for diagnostic or
(Each POR EdvoBead™ contains: dNTE Mixture, Tag ONA drug purposes, nor admin-
Palymerase Buffer, Tag DNA Polymerase, Mgcl, and Reaction Buffer) istered 1o or G_Z'“S'-'me"j by
humans or animals.
»

NOTE: Components A and (-F are now supplied in concentrated form.

LyphoTemplate”}

Reagents & Supplies (included with this experiment)

Store all components below at room temperature.

Component Check (+)

UltraSpec-Agarose™
Electrophoresis Buffer (50x)
SYBR® Safe Stain
FlashBlue™ Liguid Stain
Microcentrifuge Tubes

0.2 mL PCR tubes

I O N Wy

Requirements wor included with this experiment)

Thermal cycler (EDVOTEK Cat. #541 highly recommended)

Horizontal gel electrophoresis apparatus

D.C. power supply

Microcentrifuge

UV Transilluminator or Blue Light visualization (EDVOTEK Cat. #558 or 4557 highly recommended)
White light visualization system (OPTIONAL - use if staining with FlashBlue™)
UV safety goggles

Automatic micropipettes (5-50 pL) with tips

Microwave

250 m flasks or beakers

Hot gloves

Disposable laboratory gloves
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Background Information

2= JHQe A2t AlE2 999 % SLYHCL ALt R2 Alsos Chdgol2ts Hol Ho| AL
Ch 22| Z4xt=s RR28H S50 g =gte SESHO o oy 90 =-S Jx0 2
Q12| "DNA X|2"S Lot == ASLICt L8t X|Z 2t OHY7HA| 2 DNA X[ 28 AR50l J12lS A E
St fEg = ASFLICE HFE0| FHEEZ] =0 DNA X228 M83I0 7tE A E 2 =&
AELILE DNA X2 ZX(DNA fingerprinting)2 &&Atet =& A g0, Tt 2HA S 285, 3

I Eolxtet ¥ TS LRAA Hels He o MSELIL
DNA X| 22 #oet ZOto|A S ?lotA ALEELICH HE eIgel ¥ME X7t A YoM Ligts &ES

HYTLICE Alex Jeffreys A2 1984 F= A Cistmo|A Of = HE}’ELICH 1986

A S LICEH 19870 Colin
O HE[XFSLICE 1 O|= 2 DNA

22 THASO| CHAl 72| HES

JeffreysQ| 249 Z Richard Buckland?t & Q1 &9

-

=
Pitchforki= DNA XI22 At8510] HZE|0f 7 HHAS wre A
SHYO| YIRS LOF YD, £ =

DNA X|Z &4(DNA fingerprinting)2| =&+= CHE AFE2| DNAO| U= %2 X0|E E0F= EA2
2 RUN MES 24%= AYLICEL DNA X2 24 =7[0= Hote~E A8 DNA tHE 20|
Lt ds 2ot +HEJSLLE Hters EF 722 EIE ME0M DNAS Alsta HE
SLICh Mt A5 MEO| F7H5HH o|2{oh Mol £Xj o f0f W2 Z0|7F CHE DNA HHHE dde
LICt O] A DNAS ™AL E Tt H$t= & (restriction endonuclease)2 F TSI S M, EtheEl MK}
O ZOo|7} 7§ Qlof et CHYSHAl LIEILtE $4F2 RFLP (restriction fragment length polymorphism)2t
0 ghLfot,
r N
Figure 1A:
Figure 1: Homozygous A B C
PCR Amplification Conditon "o M'::;?[Z';?; e e T
Products of D75820 (Lane B)
Maternal
Primer | s’y E
Paternal 'a:.o‘ == 1200bp | ==
__________ i ‘-_‘:" "??'- {\ Primer 2 1000bp =
“’:'.- < A\ B00bE | m—
Materna [ Vo e o
_______ ~= -, " ~
- -."" :: N 400bp | w— —
‘e, :.',:- =
Figure 18: 2. == 2008 | -
Heterozygous ORI
Condition ANS) "‘"'\
(Lane C) i s \:\ W
N
\, N 7
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Background Information

2=E DNA K22 &2 DNA HEWME &4 & & U= B2 25 39
2 YA DNA LHOIAM REEX| $0 7S QEEQ| ghx TS Zatdt=
Ol22 w2t 2EIE BtE0| 15~70bp Z0|Ql d% VNTR(Variable Number of Tandem Repeats), T
Y RE|E HH50| 2~6 bp Z0|2l Z<2 STR(Short Tandem Repeats)O|2t1l TtL|CH VNTRIF STR 3
oA 100877HX| BH=E 4= AELICH 2f ¢hE2 5 27(2| tE /FTUAE LTt STRe| 0=
7H FMHO|M LAE D7S8200| UE=H|, "GATA"Q| BH=0| 5~16H ZBL|0Of USLICH Q17+

HXLELS| Ab2 F7HE ZHR| 2 QJELICE St E2SH OB L[t Lt W25 OIHX|ZREH &2
AYL|Ct O] 42 2|7t o] BL2[of & 7Ho| T8 RTAZL AL A2 QO LCE F HE FTXIt

SYUotE JiKE SYYL0|D thE FTAE CHE 8% 7HMl= D7382001A olgEe LI (Figure
).

gLt

40 rr rE

=]

= |—|— = ?:l
D738202 ZO|7t Lt &= AL L Z 0| X0 Ldiz = Ues = JHX| THE FEX =0

1
ULt

STR 2419 &2 02| STR FHXZEE SAl0 2= OM HEREULCH 13709 SEXQ FHXtA
(CSF1PO, FGA, THO1, TPOX, VWA, D351358, D55818, D75820, D851179, D13S317, D165539, D18S51
X D21S11)7t 2zt Al BEC R HPE|USLICE 137) FTXEE 25 24 Ijf FA9| UX| &
2 3ZE2| 1= L{Ct 19900 AR =At=(FBI)2 O] 13742 STRS 7|22 =2 CODIS (Combined DNA
Index System)E &Y S LI CHFigure 2). CODISE HZ| 2% DNAQL RZ| ©HZ S 22 HA|Xt| DNA
Z2E 3 golsh(Hz Ay AHAE Hug = U CIOIHHO|A AJARHALICE MAOM 7t 2
DNA 2o Z O|St=A= 0| X[ = CODIS(Combined DNA Index System)2 AYE L, F
C x

o
ME X|HCHY O Al =ZlZ DNA Z2OYUS XAHS0] #X| 0|kt AlEHo)| ARSI UL L|CH

{ A
1 2 3 4 5 6 7 8 9 0 11 12 13 14 15 16 17 18 9 20 21 22 X Y
CODIS Sites:
A-TPOX
B-D351358

C-FGA

D -D55818
E-CSF1PQ
F-D75820
G-D851179
H-THO1

1-VWA
1-D138317
. K - D165539
Flgure 2: L-D18551
13 CODIS Core STR Loci and Chromosomal Position M-D21511
\. J
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Background Information

|2 WS x| SFo|Lt MEhRre| A CRIME SCENE
Hair  BodyFluid  Skin
Cells

Stain
SUSPECT #1 &k SUSPECT #2
Blood Draw / Q‘? Blood Draw

AZE UL HES A=z M5t M=Z8S THE(
BT 7t £HS 93| ME DNAE FEELC i
(Figure 3). ¥ E0|A DNASE FE3t T Holgt 1patxt l
= DNA X225 =S 5 ASLICHL HE T2 DNA @
X 22 Ct2 89|Xto| DNA X|21 Hlmg = US|
Treat to release DNA
Ct. DNA X229 eX|= 2Rt 2Zof AUCt= & l
st = HE X3 ehL Ct " § Perform PCR
" to amplify
@ specific
polymorphic
es9ol Holst MHUNE FRaL HfS(E Joo
= PCR)2 AtESIY DNA X| 22 TtEL|CH PCR 1t Crime  Suspect Suspect
e #1 #2
=

DNA Suspect #2 matches
Crime Scene

[}
Figure 3:
94°CE 719350 Q7|4 ALO|Q| =4 ZATHE ESL L} Extraction, Amplification, and Analysis of DNA
Samples
0| ttAE '&Md(Denaturation)’ 0|2t L|C}, L )

t S A AR s e 2!
LCh Z2l0|H e #X s 25 DNA 750 s 27ot H7|MES 7HX 2 &L ChAE
1). 0] Z2I0|H & &8 A=l G7IMEu dEXCZ X2 250 DNA T 249 24 &
? dFES YLCL PCRME MES S 2 (EHH2E 40°C ~ 65°0)2 4430 "2

[kl
'}
k<]
=]
i
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i
W)
Z
>
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N
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(Annealing)'O[2t1 ot= IHFOHA &+ 742

=M S PCRO M IR THAOIA SR 22D StE BAE T DNA 7HEH(Z2H0[HOM AlZhS

on MUY L2PYSECE 4 Joz £ =
47t 22 4R Jicg S4317| ot %o 2& ol 72°C2 225 22/® ELICh PRI 8
o

Mol St Xto|H
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Background Information

By, 2 2 AU M EHAlE PCRE BHFV|E FEYLILE 2 FT7|= BH DNAS| Y2 F HY
2 =o{(dsee Figure 4) A|22| DNA &S 7|ote+H o=z SIHAIZLICE O M 7k &Il 2
ZEHAZE oy ¥ gHEEL|CE o|2{3t F7|E 20~40% EH=5tH HX DNAL| 20| E&3| AA

(B 4 AS =2 FIHC

r N
| Targetq
5, . ./ /. 3
3w . . 5
S B~ 3
-5
Primer 1
Denature 94°C
Separation of two DNA strands Anneal
‘ primers to 45°C
Primer 2
5'mm
Jvn- I 5
Extension — . Extension
72°C 5" > 3 72°¢
3 I, . 5 5
Figure 4: Polymerase Chain Reaction
\ y

PCR2 HIAE FEOIAM 57| WE0| HetAtE2 w22 EIE, ZEt0|H, 27| DNA BEE
X DNA T 2240 HY dF2 M3Sd0F eLCt PCRO| &3t H PCR MEO| 94°CE Szt
Z ot HYE X Q8 O] B 247t DR20M g olofof gLCh of ZHE siZstY|

s & 2HE’d DNA B8 24"Taq"= 2H|2|0F Thermus aquaticusHlA 22| & A& LICt.

52 %, PR AIBS 2 M7IYSS AIBSI0] AZtSkstn DNAS| 7|8 SolstA| ELich 2 H
% 5

32 DNA 222 0| E2g Sof & oSBUth okl [, | s s
O 2 DNA ZZ2 EYS SNoHs O O B2 Ago] | aiiase, aiaise

Mz 2 252 ojssf | | - ~=

Ch ©7|8s2 0 of2 $HE= DNAO| et 2= g= s -
S AMBBIO| A3 & 4 ULLICH (Figure 5). XL | Figure s:
Overview of Agarose Gel Electrophoresis
o 20| #MET LTl o2 ZO0|Z2 T4 E DNA A0 J
= Op7K| O] ot H2[E H|wdto] AL,
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Wear gloves
and safety goggles

S0-70 min.

Separation of PCR Product

Module 11

by Electrophoresis

10-30 min.

th FlashBlue™

(OPTIONAL)

Module 111

ing wi

Stain
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Module I: PCR Amplification of Crime Scene and

Suspect DNA

1 B 2. m 3. Gently mix
‘a@ U D
* 20 pL Primer Mix
5 ulL DNA Sample
* PCR EdvoBead™
&2

1. 5742 02ml PCR R0 242 CH3t 20| EAIYLICH: WA #T(CS), BORMEH), 82Xt
2(#2), 2O|X3(#3) U O|Xt4(#4)
L =2

2. Z} 02 mL PCR FEO| 20pL Z2t0|0{ A L2HAM) 51 DNA HE(EZH) 2 1702 PCR

—

3. Zt PCR MEE =& 2tLICt PCR EdvoBeads ™7t 25| S| =|A=X| =olstL|Ct &1 -
A =3, C

gt &

vl
A
Pl
=2
x
rfot
ot
Mo
lo T
1=
0z
mjo
HT
k1
I=
i)
o
=]
o
O
pd
>
N
H
n
S
N
m
:Q
rir
Ral
(I
>

PCR cycling conditions:
Initial denaturation 94°C for 3 minutes

94° C for 30 seconds
55° C for 65 seconds } 30 cycles
72° C for 30 seconds

Final Extension 72° C for 4 minutes

T
o
il
In
=]

6. PCR= Ol RE= €30

¥ FZE El DNAE Module Il #& A|ZH7HX| FREEZER(-20°C)0f| 228 &= AL},
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Module Il: Separation of PCR Products by Electrophoresis

1, m 2.
Agarose '
. =

Caution! Flask will be HOT!

(Y

ADD —
Diluted I
SYBR Safe

1. Table A2 A15I0] O}7}2= 2210} 1X TBE H{IHE 250mL AHZHE AT 0| =8+t C}

Talole

A Individual 1.0% UttraSpec-Agarose™ Gel
with SYBR® Safe Stain
Sieof Gel | Concentrated  Distilled  Amt of TOTAL | Add SYBR®
Casting tray | Buffer (S0x) + Water ¥ Agarose = Velume | (Step 6)

TxTem 0.5 mL 4.5~L 0.25¢ 25 mL 15 pL

Tx1ldem 1.0mL 49.0mL 0504 50 mL S50 ul

2. 20| = A3 2tA3E WA AKX M 12 S 7SR L A4 Z2AIE HU =
A 2X0f 2RRLCE of7t2=0t &S| Eolix|o] FHoi R W7tA| 20= S o4
ECtA3E 7HESt AU M= 18 S grESLCh x 7R E dZAEStAIE IR =AHR
2 HEAN EZELS HEotn S UYWL

3. 2ct23E =LA RXO Ot 2 =EF 60°CTHA| AR LICE

4. Op7t2=7t d2E= S 2BEL 0[S =YL L

5. Table AZ T15}0] of A Z2tA30| 5|4 A[Z] SYBR® SafeS & 7tetLICH.

6. 2 Ego|S BEstn TS0| gle Mo =1 & ELo|of Op7tz=EE £2 CHZ 20=0]
o S0 ==L

7. Op7t2= 0| 25| 28 & Eg0|o|M St D2WS MAH L CL
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Module Il: Separation of PCR Products by Electrophoresis

POUR
1% Diluted
Buffer,

10, - +

8. 2 Ego|§ H7[Y¥
of 2O{FLICE

7| HHof

A0 1X TBE HHZE

Ol7}2= HO| Z7|E2 Table BE %13

-
Reminder:
Before loading the
samples, make sure
the gel is properly
oriented in the ap-
paratus chamber.

Wear gloves
and safety goggles )

of

9. Table 12 7I0|E2 ARSI 25uL2] MES =AME A0 2ETL|CH
Table 1: Gel Loading Talkle
B 1x Electrophoresis Buffer (Chamber Buffer)
Lane 1 | 200 bp Ladder
_ Dilution
2 | Crime scene PCR EDVOTEK Tetal Volume 50x Conc. Distilled
Model 3 Required Buffer Water
3 | Suspect #1 PCR
4 Suspect #2 PCR MG+ 300 mL & mL 294 mL
5 Suspect #3 PCR AALZ 400 mL B8 mL 392 mL
20 mL
6 Suspect #4 PCR fM3e 1000 mL 980 mL
10. W32 & %30 MI7|ES7| FE2 HoEL|OH
11. M@S HZASIL Table CE &80 M7[F 52 H AL Ct
Table Tme and Vcl‘l'a%e C'}u:delmes
C {1.0% - 7 x 7 cm Agarose Gel)
Recommendad Time
Volts AR Maximum
150 15 min. 20 min.
1125 20 min. 35 min.
70 35 min. 1 hour

— HOREA
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Module lI: Separation of PCR Products by Electrophoresis

13. M7|@&2 Ol Op7t2= S UV £ Tr
14. EMAARO[H O[] MRS 7411 DNA HHE
XUV EHAUZO|HO[HE AL F2 HtEA

CS

HESH OF EhLICt.

A

15. 222 OX| 8 EMAJZR0[HO|HOM BS MASIL SF

[ lLane

AN sl W N

Sample

EdvoQuick™ DNA Ladder '

- Crime Scene DNA

Sizes
2640, 1400, 1100, |
700, 600, 400, 200 |

625

Suspect #1 DNA 400

| Suspect #2 DNA 625

| Suspect #3 DNA 200
| Suspect #4 DNA 625, 400 )

42 sropduc
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Module Ill: Staining with FlashBlue™ (OPTIONAL)

RSO

Concentrated I Distilled =
FlashBloe™ Stain water =N
Q - Wear gloves

Flask oy —

- e and safety goggles
—_"‘77 Y goqqg

S.

DESTAIN

Z2tA30| 554 90mL2t 10H| &2 FlashBlue ™ 10mLE 3| A EtL|C}.
M7|Gs MHO|AM of7t2= At AL E0|E MAHLICH MEZO0M MES HME Eg
ojoj Zof &&LICt

1x FlashBlue ™ EA o5 Aol &Z H

SoHZ Mo| M2 H: 52 S0 ™S AEX|A guct A
Ho| ZutE YFop{H QH|E MO|HE AHESI0 HMSI= SOt M2 EEA wBHetL|C} 52
Ol ®E AH| O|dstH CIAHO|L0f| =7+ A|Zt0] 2 BfL|Ct
ME F B C|AHO|Y EFO|Z2 FUL|CH HO| 2 HEZ TFTE O ELICHL BEEA
IRE SE07HH XA 20 2 SO EMBILICEH (M A|ZI0] 22 0 £2 Z1E ¥2
UAD)
e ZMAEA HY MY TH(ZIO0|E LED L2 0|4[0|E{)Lt TruBlu2 Blue EZA L2014
O|HE At2 S AtESI0 ZItE ZHETHLICH DNAS ¢Ish Hb2tAY Hi A off ZIgh m2HAM [ 2 LIE}
|_I-|__||:|.

M =Z2E=

1.
2.

=22 149mLe}t 10H] 53 FlashBlue ™ 1TmLE 410{ 5| A EtL|C}
5|M El FlashBlue ™ GM s Ho| &4 =2 E0{FL|CH

10
Ol E7F gLt 2gel 21t 22l 2s YA GMoIEA2.

gMgA0| B 3AI1Z =7 & S

—
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DNA X| &4

DNA Fingerprinting Using PCR



Pre-Lab Preparations: Module |

v 0| 7|E0|l&= MZ2 EDVOTEK® LyphoPrimer ™ % LyphoTemplate ™O| Z&tE|0 L& L|CE
NS Moz LRE|OU0 SHIEH A|ME PCR B2 MO 2 LIEFHLICE

v 4 7tX| CHE DNA ¥ 20| MSE Lt HEdY HES LIEtW = otLtel MES MEstaA 2.
[e]

A8 cs =2 A0t} thE & ASLICEH) /X2 DNA &

AX
MED SHE=X| 2ASHUAL. £ St 2 B2 AF 2[Xte| DNAS X|Fdt= A

2to| g Y AUE|E dAE + ASHCL

StLbZE 2+ AFel M

v O] A|LtE|RO|M = 82| XH#2)2| DNA ME0| HEHT MEZ ZHE LICH (20 IfO|X| &H=X).

» DNA EHIZEIo| FH|

N
—
<
©

>
(@)

=
[0}

3
©

QO
—+
D

2
a
3
=2
\‘
2l
-

—
_|
m
£
0
i
I
N
Ot
=]
rfot

2. Ch31F 20| 25712 15 mL {EO 2tE S 2 LICH
= S57H-RHETE(CS)

= 57H-8OfXH(#1)

. 57H—%9|7<f2(#2)
= 57H-8ofXt3#

= 570-82|Xt4(#4
3. 7uLS| DNA H

[ 1=
X 82IXt ME 3 SILHE HESE HE=R

» Z2t0|H(Primer) &H]|
1. LyphoPrimer™ Mix(A)2| FE0| TEHH(G) 1mLE F7tetCtg &

82 LA O[O OFst D A 2=Zf0] FOt RUX| RFOFOF BFLILY.

2. 3™ El Primer Mix 120uLZ 5712| 2H20| 22 1.5ml FEO

3. 3|A El primer Mix FEE 2t shA D2 0f Hf=ZstL|Ct.

p BE 19 4% Z4 OE2 O3S &WolorgL|Ct.
« 5742 PCR FE

* 5 PCR EdvoBeads ™

« 7uL HE A DNA

* 7uL &2|X} #1 DNA

o 7uL E2|Xt #2 DNA

o 7uL E2|Xt #3 DNA

« 7uL 2| Xt #4 DNA

« 120pL 3|4 ZZ2j0| 0

2510l oAl Lt

=

:'i
<
ik
-
_'T'_
am
|T
0
10
oo
2
rlo

*’; scjen TIFICS



Pre-Lab Preparations: Module II

» SYBR® Safe =H|

1. SYBR® Safe?| FEO| 250uL2| 1X TBE HHIHE 75t REE O ¥ FE2 28t 3
M Zl SYBR® SafeE &=H|EtL|C

2. 3|M =l SYBR® Safet= OF7f 24 H F=H| 50 A ELIC

of 2= HIHE E2= £H|ol0 FHLEZ S/ot= A0l FSLILEL A
E5HA| 2 3 E K= US| AFEE = ASHH

O = S
2. TBEH7| G5 9% 23 M2 27)0) Y T ALk
3. 870) "X ®7| Y5 BiH (TBE)2H= loj2g 2L
4, ZH| B BIZE 60 2 O|LYO| AFRSHIAIL.
» Of7} 2 Mo %
O MB0E 1.0 % OF7F2X M ${L{7} WREHLICH 7x7cm WS AMBILICH ME 0|2| FH|EX|
OFLI® SISO KT FHBEE SX| MeEjet & UALICH O HXIo|E 3040 2 HE 2REL

1. Zt 7x7cm 0= 1X TBE 2k5U25mL, Ot7t 2= £ 0.25g, S|MEl SYBR® Safe Stain 25uL

= 4 Ao
3. -20°COIM RS HBSHR| DAL, YR TEE $ Lo
4. B L) E2ololH M & L =@jolof ¥7| Hoj
0[0fl CRA] "T8"&|0joF BHLICk. 0| ASHR o] Edjo|9f A

+ gL,

» DNA ladder(Size Maker) =H]|
1. 100bp ladder(G)E 30uL® microcentrifuge FE0| &3F3t11 “100bp ladder’2t 20|22 2
LIC}.

2. Op7t=2= M 170 253t 100bp ladderE =HiBtLICE.
3. 2} 1.0 % 0jl= 100bp ladder?t 2= 4A4EZ0| 2 EE|0{OfF EtL|C},
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Experiment Results and Analysis

> BEN
v ?l= GEIeIE DNAR ZXIAIZ]7] 2I8ll E2lXt#2)2| DNAS

o OJAl ZTRILICH W3] $E DNAOY CHe ZIHe Metel golxtol wa}
v

EH X

(=

= ELIC O] 50 = o2t 7IHEY & oLt
U

1o

Ap7F LR|st=E A2 QX7 Ao

—

HJ

Z| A0 A DNAZS| of2f Z2{Zl 7HHYH0| HE|oIF 5= DNA

Lane Sample Sizes

|

' 1 | EdvoQuick™ DNA Ladder | 2640, 1400, 1100,

| ‘ 700, 600, 400, 200 |

‘ 2 ‘ Crime Scene DNA . 625 A
3 | Suspect #1 DNA | 400
4 | Suspect #2 DNA | 625

: 5 | Suspect #3 DNA | 200

| 6 | Suspect #4 DNA | 625, 400
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Includes EDVOTEK’s All-NEW
EdvoQuick™ DNA Ladder
- Belter separation

« Easier band measurements
+ No unused bands

EdvoQuick™ DNA ladder sizes:
vﬂﬂ, 1400, 1100, 700, 600, 400, 200
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