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Mutagenesis

How do | simulate site-directed mutagenesis?

|dentify the Mutagenesis Region
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First, identify the site you want to change. About 15-18 bases of a mutagenic primer should anneal

to the template on each side of the mutagenesis site.

Click to place the cursor 15-18 bp upstream of the mutagenesis site, then drag to create a selection

that ends 15-18 bp downstream of the mutagenesis site.

Open the Add Primer Dialog
m Actions Tools

Add Primer...
Edit Primers...

To open the Add Primer dialog, Click Primers — Add Primer....

Create the Top-Strand Primer

Add Primer

Make a primer from the selection?

Cancel Bottom Strand
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In the Add Primer dialog, click Top Strand.

Primer: 534N FOR]| 39-mer / 49% GC
If desired, edit the primer name.

Choose the Mutagenesis Site

Primer: 534N FOR 3g-mer / 49% GC

5° GAGTECGETGTTGGCAAATCJ{AGCCTAGTGETTEETTTT

Choose the mutagenesis site in the text box. For a deletion or replacement, select the relevant
bases. For an insertion, click to place a cursor between the flanking bases.

Modify the Top-Strand Primer by Deletion

) Agl Prinar

Frimer:  g34m FOR 3-mer | BO% GG

B GAGTCCGLTGTTGGCAAAAGECTAGTGETTCGTTTT

&' Phosphorylated
| Description SRl

mAFF-Habb + Primers.dra [~ O 5319 bp
‘ﬁ% 14 1410 1420 14
o

Spal S34N_FOR
':_:"l A ] AAR—— AECCTAGTE T
* .| 5 TCAAACTAGTACTTCTRGOAGAGTCCRETGTTGRCAARTCAAGEETAGTELTTCRTTTTGTGAAAGGECAATTTCATGAA
~ } } } $ } + } } }
| =2* ﬁGTTTG.I'I.TI:.I'A.TG.I"..I'I.GA'E-IZ‘.'CTCTI:.I'A.GG-E-GM:.I'I.H-C{-GTTTﬁGTTCBGﬁTcﬁCSﬂﬁGCHAJ\ﬂCACTTTCCBGTT.I‘A.F\-.-'I.STM:TT
ity 25 ] 15 0 45
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If the mutagenesis involves a deletion, the site of the deletion will be marked by red and blue color
gradients in the text box and by an elevated placement in the primer display.
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Modify the Top-Strand Primer by Insertion

Primr:  SRaN.FOR A-ree [ AER B
5" GAGTCCGCTGTTGGCAAAT AACCAAGECTAGTECTTCGTTTT

&' Dhasgeardaled

LT Insartions |

MR and RversE complement

Ash i codom: AAC |~ nsart
Haml [+ wlas TTATAA =] st
Fuptide coding sequence: EeHiz [~ ot
mRFP-Rabd = Primers . dna & © saaep
|
B
E Hpel
- . GAGTCL T TGLLARATCAAGLCTAGIGLTTLG T
. 6" TEAAACTAGTACTTET GG GAGAGTCCGETGT TEECAAAT CAAGCETAGTGETTCETTTTETGAAAGGECAATTTCAT GAA
- " 1 i i 1 " 1 i i 1 I 1 3

. ! . | ! t | . | . . . . | 1470
A5 30 AGTTTEATCATGAAGACLCTETEAGGCEACAACCETTTAGTTCOEATCACGARGCAARACACTTTEEGETTAAAGTACTT

3 H 4% 40 L1}
F K L L3 L L L] E = A ¥ i K El El L L L R F ¥ 3 o ] F H

If the mutagenesis involves an insertion, the inserted bases will be marked by red color in the text
box and by an elevated placement in the primer display.

Modify the Top-Strand Primer by Replacement

Primer: g34M.FOR 35-mer [ 45% GC

5 GAGTCCGCTGTTGGCAAATCAAGCCTAGTGCTTCGTTTT

& Phosphorylated

Insert: and reverse complement

Ala kd codon:  GCA B Insert
Aanl i site: TTATAA ﬂ Insert
Peptide coding sequence:  GxHis B insert

To modify the primer, select the bases to be replaced. Type the new bases. Alternatively, click
Insertions to switch the tab, and then proceed as described below.
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Primar: g534M.FOR Y-mer § 48% GC

8" GAGTCCGCTGTTGGCAMATCAAGCCTAGTGCTTCGTTTT
5 Phosphorylated

Description UETH TR
Imsert:  and reverse complement

Ala ﬂ codon: GCA B Insert
Ala

Arﬂ ol site:  TTATAA B insen e

E:E aence: GxHis B Insert

i=lm

Replace the selected bases as follows. Choose a codon, site, or peptide coding sequence using the
menu controls, and then click the appropriate Insert button.

Primar  S3an FO&E Ie-mer | AW GO

Codor:
5 GAGTCCGCTOTTOECAARAAACKECCTAGTRCTTCATTTT
& Prosphorylated Apverse Gomy
Dmacrigilian = o |

bpart; e reversn complament

fusn| Ll oodon: Aas B e

Aanl N sito: TTATAA B lrsort

Paptide coding SHOURNGE BaHis <] i
mEFP-Rabd + Primersgdng n ﬂ 3% b My
i 1400 141 | £r 1450 1440
5]
— S24M.FOR
E‘ Spal
3 ET atiad ETTEGTTET
e 5 TEARACTAGTACTTCT GG GAGAG TECGE TRT To G CAAAT CRAGCCTAGTGCTTCGTTT TG TRAMAGGC CAATTTCATGAA

san 4 1 4 I 4 1 4 i P i s I 4 I 4 | 1470
B + } + } + } + } + } + + + t
Aan 3 AGTTTRAT CAT GAAGACE T TCAGGE R ACAAL CGTTTAGTTCCGATCACGAAGCAARACACTTTCCGATTARAGTALTT
5 30 35 40 &s
F K Y L g E &5 A ¥ &G K 5 § L ¥ L E F %W K 0§ F H E

The inserted bases will be marked by red color in the text box and by an elevated placement in the
primer display.

Add the Primer to the Template

h-l'..'-h::rs& after adding primer

If a bottom-strand primer will be created as well, uncheck the box labeled Close after adding
primer.
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36 annealed bases /T, = 63°C

Close Add Primer to Template

Click Add Primer to Template.

Create the Bottom-Strand Primer

Color: Black

3!

Reverse Complement x

If a bottom-strand primer is desired, click Reverse Complement.

Primer: 534N REV] 39-mer [ 49% GG

If desired, edit the primer name.

Spel

TCAAACTAGTACTTETGGCAGAGTCCGCTETTGECAAATCAAGCCTAGTGCTTCGTTTITGTEAAAGECCAATTTCATGAA
0 : 1 : 1 i 1 ; I ; I ; I i I 5

T T T T
3 AGTTTGATC

t 1 t 1 1 1 1 1 t 1 1 T ®e

ATGAAGACCCTCTCAGGCGACAACCETTTAGTTCGCATCACCAAGCAAAACACTTTCCGEGT TAAAGTACTT
25 L X

L L a E 5 AW G K 5 E] L W

1470

F K L W

4 A5
L i F W K G F H E

ﬂTEAEGCEﬂEAhEEETTT#TﬁTCEEATCAEEAhGEAAkM
]

S34N.REV

The bottom-strand primer will be displayed below the double-stranded template sequence.

36 annealed bases / T.. = 63°C

Close Add Primer to Template Y

Click Add Primer to Template. Then click Close.
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Select a Mutagenic Primer

E34N.FOR

TAAT
[GAGTCCGCTGTTEGLAAA—— AGCCTAGTGCTTCETTTT,

ACTTCTGEEGAGAGTCCGCTGT TGGCAARTCAAGCCTAGTGCTTCOTTTTGTGAAAGGCCAATTTCATGAA

TGAAGACCCTCTCAGECGACAACCETTTAGTTCGGATCACGAAGCAMAACACTTTCCGETTAAAGTACTT

25 Eli]
L

35 40 a5
L L G E S 5

v G K & L ¥ L R F ¥ K G O F H

CTCAGGCGACAACCGT T Ty [ TCGGATCACGAAGCAARA
€ < == e B i

Select either a top-strand or a bottom-strand mutagenic primer.

Open the Mutagenesis Dialog

Y- Tools Window

Restriction Cloning
Linear Ligation

PCR...
Overlap Extension PCR
Mutagenesis... [

Click Actions — Mutagenesis... .

Mutagenesis
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Edit the Plasmid Name

[ ] [ Futagness

Template: MRAFP-AakS + Priman, dna |} O Y10 bp Hy=vidiraton Pammelern

Usa & PCA product as th mulagans primer

Medngenc Prime:  S34N BEV H 6 -mar
5 AAAACOAAGCACTAGECTCTTTTTECCAACAGCEGACTE 3"
H 1400 1410 142 194 1450 1480
Spal
a - TCAAACTAGTACTTETGGSAGAGTCCGETRTTGGCAAN AGCCTAGTGCTTCRTTTTGTGAAAGGCCAATTTCATGAA
- " i " i i i i i " i " i i i i L saa 1470

-+ 4 4 ! t } + . t + t + t

- k- AGTTTOATCATCGAABACCCTCTCAGGCOACAADCGTTT TCGCATCACOAACGCAAAACACTTTCCGATTARABTACTT

5 = a5 40 i3
= F_K LW L LG |1 F & V¥ & K 5§ F L ¥ L B F ¥V K G § L
ain

CTCABGCGACAACCGETT Tlr.r-lJT CGGATCACGAAGCAAAN]
—

SIARLREY

36 an-waled bases ! T. = §3°C

Faady 1o Mutagening Bactedal Tranaformaton Stree Unspecified ]
3 bp wil ba deleted

3 wwrl . e
—_—

If desired, edit the name of the mutagenized plasmid, then click Mutagenize.

Show History Colors

-
&= SI4N_FOR
i : [GAGTCCGCTGTTGGTAAAAAL CTAGTGCTTCGTTITT
ACTTCTGEEAGAGTCCGCTGTTEECAAAAACAGCCTABTECTTCEGTTTTGTGAAAGECCAATTTCATEAA
1470
- TEAAGACCCTCTCAGGCGACAACCEBTTTTTGTCEGATCACEAAGCAAMACACTTTCCGETTAAAGTACTT
e 5 k] 35 L1l 45
ok L L & E S5 A W G K HW 5 L ¥ L R F W K & F H E
'
Als' CTCAGGCGACAACCGTTTTTGTCGGATCACGAAGCAAAA
et S3dN.REV
—

To highlight the mutated region in the new sequence window, click the "Show history colors"
button in the side toolbar. Inserted or replaced bases will be marked in red, or a deletion will be
marked by red and blue color gradients.
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Export the Primer Data

2 |7 Primer
5 Rab5.FOR

[fsequence

&

S34N.FOR]

fsequence

N S34N.REV

[sequence

./ Rab5.REV

fsequence

4 Primers

Length & | Binding Sites |
. 1347

30-mer 1330

acagcgTCCGGAATGGCTAGTCGAGGCGCA
653% GC / 9282.1 Da

30-mer 1411 ..

GAGTCCGCTGTTEGCAAARACAGCCTAGTGCTTCETTTT
49% GC / 11,988.8 Da

1449

39-mer 1411 .. 1448

AAAACGAAGCACTAGGCTGTTTTTGCCAACAGCGGACTC
49% GC / 11,984.9 Da

27-mer 1978 ..

GATCAGTTATCTAGATCCGGTGGATCC
48% GC / 8290.5 Da

2004

11

Tm
61°C

70°C

F0°C

s0°C

To export the mutagenic primers, switch to Primers view. Select the primers of interest, then click

Primers — Export Selected Primer Data. See the "Export Primers" lesson for more details.
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