Single Page Protocol for Alkaline Lysis Mini-Plasmid Preparation

Broth
containing
transformed

E coli

1ml of overnight culture

Removed, spinned and

removed and washed  supernatant removed.
Bacteria pellet resuspendet in
buffer that does not kill cells

a8

1mL cell suspension

Alkaline liquid Note: Alkaline liquid: mix of NaOH and

SDS if DNA is too long in solution with
high pH: Hydolysis = destroyed

added to lyse calls

The lysate is neutralized by
Acdiclhoudaddedtoneutraize  the addition of acidic
solution and precipitate proteins.  potassium acetate; The high
Centnfuged salt concentration causes
Potassium dodecyl sulfate to
precipitate, and the
denatured proteins,
chromosomal DNA, and
cellular debris become
trapped in salt—detergent
complexes. Plasmid DNA,
being smaller and covalently
closed, renatures correctly
and remains in solution
Centrifugation an high speed
(ca. 13.000 rpm); cell debries
and genomic DNA precipitate;
small DNA molecules (plasmid
remain in supernatant)
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Supernatant removed and added to
column, Tube centnfuged to pass
lysate through column

b)

nding Buffer and Wash solution
passed through column

Column removed from tube and

placed into empty Eppendorf tube
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Column discarded
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Elution buffer added and tube

centrifuged

1uL sample removedfor
EcoRl restriction digest
(37°Cfor 1 hour)
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Agarose Gel Electrophoresis

Vector

Insert {

The use of columns

Results in very pure
plasmid DNA.
“sequence grade”
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Chemical structure
of DNA

Resin in column
Is positivley charged:

Binds negative charge

of plasmid DNA
backbone




pBluescript

(2900bp)

+ EcoRl

2900 bp (linearized)

pBluescript+

pBluescript + Insert

pBluescript

2400ntinsert

2900 bp

+ EcoRl

2400 bp

2900 bp Agarose Gel Electrophoresi:
2400 bp



2400 nt 2900 nt (linearizzato)

EcoRl digested DNA sample EcoRl digested plasmid vector
+ alkaline phosphatase
' OH 5 OH 3 -OH
m‘”’ CAATTCNN NN G NG AATTCN
DNA strand |-3'—0H) + “0—f—0—5'—{DNA strand] NN NNCTTAA 3yoy NCTTAA o GN s
-0 OH N
DNA Ligase P

E ATP (or NAD") e AMIP

' cH) combine and add
|DNA strand 3’—O—T—0—5’—{DNA strand A Rgess +A1F

g
New 3 - 5° phosphodiester bond 5l h A 3
R — NGAATTCNN NNGAATTCN

NCTTAAGNN NNCTTAAGN ¢
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Attention: All involved overhangs are compatible
- insert can be “ligated” into vector in both orientations



2400 nt

EcoRI digested DNA sample

: OH
CAATTCNN NN G

2900 nt

EcoRl digested plasmid vector + alkaline phosphatase

5l OH e 1. 3
NG AATTCN ?

MF OH ﬂ 5

Yua

oy SNN NNCTTAA .

A

combine and add
DNA ligase + ATP

A,

3!

NG AATTCNN NNG AATTCN
NCTTAAGNN NNCTTAAGN g
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© Stratagene

& Sspl 442
Sspl2850 Sspl19

pBluescript Il KS (+/-)

phagemid vector
2961 bp

NaeT131

Pwull 977

Torogt gene

Pstl
Taroet gene

Note:

5’overhangs of insert and
linearized plasmids are
compatible; both have
been cut with EcoRI.
Ligase covalently links
both molecules

EcoRl sitesare
reconstiuted and now
flank the insert
sequence!l!



Pstl

Toroet gene

Blue-white selectionis OK...
....but does the plasmid really has the
correctinsert???

Insert DNA sequence is known
= | know all restriction sites

3 possible products of ligation

HOW CAN WE
DETERMINE THE
ORIENTATION AND
IDENTITY OF THE
INSERT?
vepEar g emEsk

Blue-white screening
White colony Blue colony White colony using for example the
pBluescript vector



Pstl  EcoRlI Pstl EcoRlI

\ Pstl
\ nucleotide
position 300
300 2100
Insert
2400nt

Pstl EcoRl Pstl EcoRlI

/

pBluescript Il KS (+/-) Multiple Cloning Site Region
(sequence shown 598-826)

Not |
ElgssH I T7 Promoter > ?oc | ElistXI |Sac Il clE)IJg | )I(bo |
|
TTGTAAAACGACGGCCAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGA. ..
M13 -20 primer binding site T7 primer binding site » SK primer binding site...
Hinc Il Apall

Bsp106 | Acc | EcoO109 |
Spe | Sma | Pst | Hind I Sal | Xho | Kpn |
Ipe l?amH | ImO [iCOR \'% Im (ljlo | I a I o [l)ro Il IP"
.. .ACTAGTGGATCCCCCGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACC. ..
...5K primer binding site-» < KS primer binding site

W

T3 Promoter BssH I .E-gal a-fragment
< 1] e

.. .CAGCTTTTGTTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTTTCC
T3 primer binding site ‘M]B Reverse primer binding site




Preparation. Grow the bacteria

Grow an overnight (ON) culture of the desired bacteria
in 2-5 ml of LB medium containing the appropriate
antibiotic for plasmid selection. Incubate the cultures
at 37°C with vigorous shaking.

In general: pick 6-10

white colonies with

Pick colo - Grow ON @ 37C -
. . . ny row
sterile pipette tip Syispendl i LBG with shaking 6-10

mini preps

Next day: harvest bacteria by centrifugation
and prepare plasmid DNA



Pstl EcoRl Pstl
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5000 nt — —
3200 nt ——
2100 nt — —

300nt ——

EcoRl

/

Colony 1/Pstl

Colony 2/Pstl

Pstl
nucleotide
position 300

Colony 3/Pstl

Colony 4/Pstl

Colony 5/Pstl

Colony 6/Pstl

Length marker

bp

23130*
9416
6557
4361*

. 2322

2027

Pstl EcoRl Pstl EcoRlI
~\ [/
/.7
p

Option B.

Insert: 2400 nt
Plasmid: 2900 nt

Cut with restriction enzyme
that result asymetric
digestion products



1 . 2 .
IMmSevhim IMsevhim

BamHI/EcoRI
ECORl/\ EcoRl

ECoR + O Ligase BamHI ECORI + O Ligase
qere of qere of

mtevest Vectoy TDNA mtevest Vectoy YDON,A

3 MsevHm 4

/\I ECORV ‘ .
Smay\ - IMmSevhim

Ligase
Smal + Pstl/EcoRl
—=>

EcoRl + >
mtevest Vechry TDNA aem of O
mtevest Vecky TDNA
lr‘l’ISc‘("l'm
PCR mHI/EcoR|

BamHIhECOR_I}_ O Ligase
qere of Q

mtevest Vectoy TDNA




A,
G/AATTC
EcoRlI: Tox ene
CTTAA/G = 3 Torget gene 0673
P- carcec 2 -HO i
7
/ cut with BamHI and EcoRl WO ?‘ G -P
G/GATCC VS » C7
BamHI: A
CCTAG/G 3
b
DlRECTlONAL p- +19nt fragment
_ =vetor sequence from
CLONING Plosym A | ¢HO____ OH [ E BamH| to EcoRl site
cut with BamHI and EcoRI cccrTac -P (eliminated during ge
> A'Iways preferred S 70 base pairing run/purification
cloning strategy
pBluescript Il KS (+/-) Multiple Cloning Site Region
(sequence shown 598-826)
Not |
BssH Il T7 Promoter > ?ac | EllstXI |Sac Il (lE)I'xg | )I(bo |
|
TTGTAAAACGACGGCCAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGA
M13 —20 primer binding site T7 primer binding site SK primer binding site..
Hinc Il Apall
Bsp106 | Acc | EcoO109 |
?pel $me1| Smol Pml EcoRI ﬁcon delu ?k:l Sml Xhol ?“,u Tpnl
ACTAGTGGATCCCCCGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACC
...SK primer binding svte’ < KS primer binding site

< T3 Promoter ?ssH Il l@-gul a-fragment
|

. .CAGCTTTTGTTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTTTCC
< T3 primer binding site ‘Ml3 Reverse primer binding site




G/AATTC
EcoRlI: Tow ene
CTTAA/G 2t 9 Toroet gene
P- carTcec
/ cut with BamHI and EcoRl ’ e) G
G/GATCC ) » ©
BamHI: A
CCTAG/G 3
B |
p. +19nt fragment
- =vetor sequence from
p\aSw\'\d | ¢HO ____ OH E ; BamHlI to EcoRl site
cut with BamHI and EcoRI cccrTac -P (eliminated during gel
E: run/purification

EcoRl/BamHI digest to obtain insert

EcoRIl/BamHI digest to obtain linearized pBluescript

Gel run and purification of relevant DNA fragments

Set up ligation (plasmid:insert =1:3)

Transform competent bacteria; plate on agar plates + X-GAL, IPTG, ampicillin = pick white colony = make liquid bacterial culture
Plasmid preparation and control digest to verify presence of correct insert

IMPORTANT: NO ALKALINE PHOSPHATASE REQUIRED > EcoRI and BamHI do not represent cohesive ends!!

IMPORTANT: ORIENTATION OF INSERT IS ALWAYS THE SAME!!!

N RAEWN =



1 . 2 .
IMmSevhim IMsevhim

BamHI/EcoRI
ECORl/\ EcoRl

ECoR + O Ligase BamHI ECORI + O Ligase
qere of qere of

mtevest Vectoy TDNA mtevest Vectoy YDON,A

3 MsevHm 4

/\I ECORV ‘ .
Smay\ - IMmSevhim

Ligase
Smal + Pstl/EcoRl
—=>

EcoRl + >
mtevest Vechry TDNA aem of O
mtevest Vecky TDNA
lr‘l’ISc‘("l'm
PCR mHI/EcoR|

BamHIhECOR_I}_ O Ligase
qere of Q

mtevest Vectoy TDNA




CCC/GGG Lo
Smal: GGG;CCC Torogt gene Torogt gene e IQ
3 ’
P-ccoq ~ccc-OH S
cut with Smal R ¢ec-p
GAT/ATC s
EcoRV: > % .
CTA/TAG >
1
+Linearized with EcoRV
— .
@R Homag | anddephosphonation
E‘:;’:/ ¢ ?:——" o phosphatase

1. Smal digest to obtain insert
2. EcoRV digest + alkaline phosphatasetreatment to obtain linearized pBluescript (that connot re-ligate)
3. Gel run and purification of relevant DNA fragments
4. Set up ligation (plasmid:insert =1:3 (5))
5. Transform competent bacteria; plate on agar plates + ampicillin = pick colony 2 make liquid bacterial culture
6. Plasmid preparation and control digest to verify presence of correct insert = insert can be inserted in both orientations!!
7. IMPORTANT: Smal sites are fused to EcoRV site =» cannot be cleaved by Smal or ECORV
8. Choseresitrction enzymes for control digest that allow to identify orientation of insert.

GATGGG —  CCCATC
CTACCC ——— GGGTAG



1 . 2 .
IMmSevhim IMsevhim

BamHI/EcoRI
ECORl/\ EcoRl

ECoR + O Ligase BamHI ECORI + O Ligase
qere of qere of

mtevest Vectoy TDNA mtevest Vectoy YDON,A

3 MsevHm 4

/\I ECORV ‘ .
Smay\ - IMmSevhim

Ligase
Smal + Pstl/EcoRl
—=>

EcoRl + >
mtevest Vechry TDNA aem of O
mtevest Vecky TDNA
lr‘l’ISc‘("l'm
PCR mHI/EcoR|

BamHIhECOR_I}_ O Ligase
qere of Q

mtevest Vectoy TDNA




4
l"ﬂSe'(Hm

/letl/ EcoRI

BamH Ligase
EcoRl +

3e'ne UC
mtevest Vectoy TONA
(no BamHI site in MCS)

pBluescript Il KS (+/-) Multiple Cloning Site Region
(sequence shown 598-826)

Not |

BssH Il T7 Promoter > ?ac | E|351X| lSaC Il Ilfag | )](ba |
|

TTGTAAAACGACGGCCAGTGAGCGCGCGTAATACGACTCACTATAGGGCGAATTGGAGCTCCACCGCGGTGGCGGCCGCTCTAGA i

Lets assume: M13 —20 primer binding site T7 primer binding site SK primer binding site...
. Hinc Il Apa |
BamHl is not Spe | Smal s il ey ?cﬁl Yo e
present in lPe | lmU st EcoR I ElcoR \% |In Clq I a o [I)ro Il lpﬂ
pBS ACTAGTGGATCCCCCGGGCTGCAGGAATTCGATATCAAGCTTATCGATACCGTCGACCTCGAGGGGGGGCCCGGTACC
...5K primer binding sneb < KS primer binding site
< T3 Promoter BssH Il l@-gal o-fragment
11

. .CAGCTTTTGTTCCCTTTAGTGAGGGTTAATTGCGCGCTTGGCGTAATCATGGTCATAGCTGTTTCC
< T3 primer binding site ‘Ml3 Reverse primer binding site




G/GATCC
BamHlI: —
CCTAG/G E Tovroeh gene
G/AATTC 2
EcoRI: —_ BamHI EcoRl
CTTAA/G
bey|. CTCGA/G BT
" G/AGCTC S
IL_) Plosym A
EcoRl: G/AATTC g cut with Pstl/EcoRl
CTTAA/G

- Modification of 5’overhang of BamHI site = convert overhang to blunt end
- Modifcation of 3’overhang of Pstl site =2 convert overhang to blunt end

5’over!ang

NOT COMPATIBLE COMPATIBLE
= make blunt

— =» Blunt — Blunt AND EcoRI — EcoRI ligation




DNA Polymerase | (E.Coli)
- 5'-> 3'polymerase activity

- 3’ - 5’ exonuclease activity
- 5'-> 3'exonuclease activity

The Klenow fragment

The Klenow fragment s a large protein fragment
produced when DNA polymerase | from E. coli is
enzymatically cleaved by the protease subtilisin.
First reported in 1970.

It retains the 5' - 3' polymerase activity and the 3’ - 5’
exonuclease activity forremoval of precoding

nucleotides and proofreading, but loses its 5' = 3'
exonuclease activity. The other smaller fragment formed
when DNA polymerase | fromE. coli is cleaved by
subtilisin retains the 5' & 3' exonuclease activity but
does not have the other two activities exhibited bythe
Klenow fragment (i.e. 5' = 3' polymerase activity, and 3'
- 5' exonuclease activity).

- Synthesis of double-stranded DNA from single-
stranded templates

- Fillingin receded 3' ends of DNA fragments to make
5'overhang blunt

- Digesting away protruding 3' overhang

- Preparation of radioactive DNA probes

Primer removal

DNA polymerase |
Holoenzyme

Large fragment
(Klenow fragment)

domain exohuclease

, ‘ 5'-» 3' exonuclease
domain

polymerase | ‘ Lg.oa

3' -> B’ exonuclease domain

5’ <--- POL
3’ 5’

Klenow: in presence of dNTP: synthesis
In absence of ANTP: 32’5’ exonuclease activty



