QlAquick Gel Extraction Kit Protocol

using a microcentrifuge

This protocol is designed to extract and purify DNA of 70 bp to 10 kb from standard or
low-melt agarose gels in TAE or TBE buffer. Up to 400 mg agarose can be processed per spin
column. This kit can also be used for DNA cleanup from enzymatic reactions (see page 8).
For DNA cleanup from enzymatic reactions using this protocol, add 3 volumes of Buffer
QG and 1 volume of isopropanal to the reaction, mix, and proceed with step 6 of the
protocol. Alternatively, use the new MinElute Reaction Cleanup Kit.

Notes: ¢ The yellow color of Buffer QG indicates a pH <7.5.
e Add ethanol (96-100%) to Buffer PE before use (see bottle label for volume).
e Isopropanol (100%) and a heating block or water bath at 50°C are required.

o All centrifugation steps are carried out at 13,000 rpm (~17,900 x g) in a
conventional tabletop microcentrifuge.

* 3 M sodium acetate, pH 5.0, may be necessary.

1.  Excise the DNA fragment from the agarose gel with a dean, sharp scalpel.
Minimize the size of the gel slice by removing extra agarose.

2. Weigh the gel slice in a colorless tube. Add 3 volumes of Buffer QG to 1 volume of
gel (100 mg ~ 100 pl).

For example, add 300 pl of Buffer QG to each 100 mg of gel. For >2% agarose
gels, add 6 volumes of Buffer QG. The maximum amount of gel slice per QlAquick
column is 400 mg; for gel slices >400 mg use more than one QlAquick column.

3. Incubate at 50°C for 10 min (or until the gel slice has completely dissolved). To help
dissolve gel, mix by vortexing the tube every 2-3 min during the incubation.

IMPORTANT: Solubilize agarose completely. For >2% gels, increase incubation time.

4.  After the gel slice has dissolved completely, check that the color of the mixture is
yellow (similar to Buffer QG without dissolved agarose).
If the color of the mixture is orange or violet, add 10 pl of 3 M sodium acetate,
pH 5.0, and mix. The color of the mixture will turn to yellow.
The adsorption of DNA to the QlAquick membrane is efficient only at pH <7.5.
Buffer QG contains a pH indicator which is yellow at pH <7.5 and orange or violet at
higher pH, allowing easy determination of the optimal pH for DNA binding.

5. Add 1 gel volume of isopropanol to the sample and mix.
For example, if the agarose gel slice is 100 mg, add 100 pl isopropanol. This step
increases the yield of DNA fragments <500 bp and >4 kb. For DNA fragments
between 500 bp and 4 kb, addition of isopropanol has no effect on yield.
Do not centrifuge the sample at this stage.
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10.

11.

12,
13.

Place a QlAquick spin column in a provided 2 ml collection tube.

To bind DNA, apply the sample to the QlAquick column, and centrifuge for 1 min.
The maximum volume of the column reservoir is 800 pl. For sample volumes of more
than 800 pl, simply load and spin again.

Discard flow-through and place QlAquick column back in the same collection tube.
Collection tubes are re-used to reduce plastic waste.

(Optional): Add 0.5 ml of Buffer QG to QlAquick column and centrifuge for 1 min.

This step will remove all traces of agarose. It is only required when the DNA will
subsequently be used for direct sequencing, in vitro transcription or microinjection.

To wash, add 0.75 ml of Buffer PE to QlAquick column and centrifuge for 1 min.

Note: If the DNA will be used for salt sensitive applications, such as blunt-end ligation
and direct sequencing, let the column stand 2-5 min after addition of Buffer PE,
before centrifuging.

Discard the flow-through and centrifuge the QlAquick column for an additional 1 min
at 13,000 rpm (~17,900 x g.

IMPORTANT: Residual ethanol from Buffer PE will not be completely removed unless
the flow-through is discarded before this additional centrifugation.

Place QlAquick column into a clean 1.5 ml microcentrifuge tube.

To elute DNA, add 50 pl of Buffer EB (10 mM Tris-Cl, pH 8.5) or H,O to the center of the
QIAquick membrane and centrifuge the column for 1 min. Alternatively, for increased
DNA concentration, add 30 pl elution buffer to the center of the QIAquick membrane,
let the column stand for 1 min, and then centrifuge for 1 min.

IMPORTANT: Ensure that the elution buffer is dispensed directly onto the QIAquick
membrane for complete elution of bound DNA. The average eluate volume is 48 pl
from 50 pl elution buffer volume, and 28 pl from 30 pl.

Elution efficiency is dependent on pH. The maximum elution efficiency is achieved
between pH 7.0 and 8.5. When using water, make sure that the pH value is within
this range, and store DNA at ~20°C as DNA may degrade in the absence of a
buffering agent. The purified DNA can also be eluted in TE (10 mM Tris-Cl, 1 mM
EDTA, pH 8.0), but the EDTA may inhibit subsequent enzymatic reactions.
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Fyzikalni mapovani genomu

- pristup volen podle velikosti a komplexity genomu

Zakladni strategie

* restrikéni (makrorestrikéni) mapovani

* kontigove mapovani (sefazeni souvislych sekvenci

genomu)

* pfim¢ sekvencovani DNA



Z.aKkladni strategie pro mapovani a sekvencovani velkych genomu
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Restrikéni mapovani srovnanim jednoduchého a dvojitého Stépeni RE

, Linear DNA =
I 1
I
Y
Cut with
P
i Enzyme 1
and
Enzyme 1 Enzyme 2 enzyme 2
GeiJ | S| | P | ‘ o
E=m=== 10 kb |
S kb = 3 kb
7 kb
G kb G kb
E===3 kb
2 kb
1 kb : RE2
|
- + 3 6 3
& | 3 3
| |
Restriction maps v
Enzyme 1 - a . 6 8 3
zy [ eeewesss |
7 10 ! :
Enzyme 2 s s s |
6 . 2 8
SUVATOCR I ————
and 1 4 T
enzyme 2 !
? PO @

Combined | f f

map RE1 RE2 RE1




EcoRl site

EcoRl e by b Al ReStrikéni maPOVéni
== kruznicovych molekul

ey Mot Wil i e 89 X
cleavage c T = ” = ""
Labeling 5' with 3P

Partial
digestion
with Alu

1. Linearizace molekuly

- ® 2. ZnacCeni na koncich
Lon estvfra ment J . v 7
" ﬂg g 3. Izolace nejdelsiho fragmentu
rsersee . @ Emsmwsmeo  a Jeho Castené Stépeni RE] a
RE2

Gel electrophoresis

\ and autoradiography / 4, Elektr()f()réza, StanOveni
N velikosti fragmentu a sestrojeni

mapy

Alu Ma
sites sites




Restrik¢ni mapovani klonovaného fragmentu
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Priklad restrik¢ni mapy DNA faga lambda
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Konstrukce restrikéni mapy DNA genomu metodou dvojitého
stepeni

RestrikCni misto = misto stepeni DNA restrikCni endonukleazou

RestrikCni mapa = fyzikalni forma mapy vyjadrujici vzdalenost RE mist,
ktera je dana velikosti fragmentu DNA mezi dvéma sousednimi RE-
misty

Metoda: 1. elektroforéza v agarozovém nebo polyakrylamidovém
gelu

. stanoveni pozice fragmentu v gelu a jejich velikosti

. izolace (eluce) fragmentu z gelu

. §tépeni izolovanych fragmentl dalSi restriktazou

hledani pfekryvd mezi fragmenty, vzniklych pusobenim
dvou nebo vice restriktaz.
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Priklad: Vzorek DNA o velikosti 5 000 bp je stépeny dvéma restriktazami (A a B)
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Mapa DNA genomu stepeného restriktazami A a B

A3-900 A1-2200 A2-1400  A4-500
900 300 1900 600 800 500
900 300 1900 600 800 500
B3-1200 | B1-2500 B2-1300




Priklady z mapovani DNA pomoci restriktaz

1.
a) restriktaza Sfil (S) b) restriktaza Rsal (R)
Oznageni primarniho S1 S2 S3 S4 S5 Oznaceni primarniho fragmentu R1 R2 R3 R4
fragmentu Velikost primarniho fragmentu 3500 3100| 2300| 900
Velikost primarniho fragmentu | 4 100 | 2 300 | 1 900 | 1 200 | 300 (bp)
(bp) Velikost sekundarniho 3300 2100 1800| 800
Velikost sekundérniho 3300 (2100|1800 700|300 fragmentu (bp) 2001 700 | 500 | 100
fragmentu (bp) 800 | 200| 100 | 500 300
2.
a) restriktaza Clal (C) b) restriktaza Bam HI (B)
Oznaceni Cl C2 C3 C4 C5 | Co6 | C7 Oznaceni primarniho B1 B2 B3 B4
primarniho fragmentu uplné | castecné
fragmentu Stépeni | Stépeni
Velikost 3500 (2500|2100 | 1400|1000 | 400 | 100 Velikost primarniho 3 800 3 500 2500 (1200
primarniho fragmentu (bp)
fragmentu (bp) Velikost sekundarniho 3500| 2200 2300 | 1900 | 1 000
Velikost 3500({2200|1900| 800 | 1000 |400 | 100 fragmentu (bp) 300 800 2200 | 600 | 200
sekundéarniho 300 | 200 | 600 400 1300
fragmentu (bp) 100 1200

800
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