





MAGIC BOOK

(5 PCR

PCR mix per Reaction

DNA*
Forward primer (50 pM)

Reverse primer (50 pM)

dNTPs (1 mM) 10

GC enhancer (5X) 10
Q5 buffer (5X) 10

Q5 hotstart polymerase 0,5
SDW 16,5
S50pl

» DNA* Use ~50 ng plasmid DNA,; if using
genomic DNA, dilute 1/10 in dH20

» X** = annealing temperature

=81.5 + 0.41%GC - 600/Length + 16.6Log10[Na*]

Assuming Na+* concentration = 50 mM
Subtract 1°C for each 1% mismatch

» yT = extension time, 20 sec/kb for plasmid
DNA, 30 sec/kb for genomic DNA,

PCR cycles Temperature /°C Time
Initial Denature 98 30s
Denature 98 10s
Anneal X** 20s x 30
Extension 72 yt (secs per kb)
Final Extension 72 10mins
TOUCHDOWN PCR
TD PCR cycles  Temperature /°C Time
Initial Denature 98 30s
Denature 98 10s x10
Anneal Low - High temp** 20s
Extension 72 yt (secs per kb)
Denature 98 10s x 20
Anneal High temp** 20s
Extension 72 yt (secs per kb)
Final Extension 72 10mins


https://pubmed.ncbi.nlm.nih.gov/220264/

MAGIC BOOK

COLONY PCR: ONETAQ

DNA prep:

» Touch DNA with yellow tip (the less cells the better)
» Pipette cells up and down in 100ul SDW

» Boil at 100°C for 10mins

» Leave on ice for 10mins

PCR mix per Reaction PCR cycles Temperature /°C Time
DNA 1 Initial D 94 30s
Forward primer 0,4 D 94 30s
Reverse primer 0,4 A X 30s x 30
dNTPs 4 E 68 y (1Tmin per kb)
GC buffer (5X) 4 Final E 68 5mins
OneTaq 0,1
SDW 10,1 Can use Q5 hotstart polymerase instead, but costs more

20l
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TIPS FOR PRIMER DESIGN

» PCR primers from MWG are fixed-price for 15-35 bases, don't be stingy

» Last two bases at 3’ end must be G/C = GC clamp

» Primers should be ~65%GC to match Hvo genome, but this is not critical

» Try to limit number of mismatches to 3 or 4, or increase length of primer

» Any mismatches should be as close as possible to 5’ end of primer

» But... restriction sites should be located =4 bases from 5’ end,
(=6 bases from 5’ end for Ndel), otherwise enzyme will not cut

» 5'-[6-bases@100%homology]-[<4-bases@mismatch]-[20-bases@100%homology] -3’

4-6 bases  RE site 20 bases GC clamp
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MAGIC BOOK

DIGESTS

» Note: volume of enzyme(s) added must not exceed 10% of the total volume

Maxiprepped DNA  Miniprepped/genomic DNA PCR
DNA (1-2pg) 5 ~41 (eluted in 45pl)
Buffer (10x) 2 2 S
Enzyme 1 1 1 1
Enzyme 2 (if applicable) 1 1 [
SDW X X X
20l 20l SOul

» Incubate at appropriate temperature for the enzymes used, for an appropriate length of time.
Typically Maxi- and Mini-prepped DNA for 1-2hours, genomic and PCR DNA overnight

» Note: useful website is the NEB Double digest finder to work out appropriate buffer

» Note: nCTAGn sites are methylated in Haloferax volcanii, therefore genomic DNA will not be
cut by these enzymes (e.g. Xbal).


https://nebcloner.neb.com/#!/redigest
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Sequence Box Name Sequence

Box Name

Sequence

Aarl
Aatll
Accl
Acil
Acll
Afel

Clal
Ddel
Dpnl
Dpnll
Dral
Dralll

CACCTGCNNNN'NNNN.
G.ACGT'C

GT'MK.AC

C'CG.C

AACG.TT

AGC|GCT

AT'CG.AT
C'TNA.G
GATC

'GATC.
TTTIAAA
CAC.NNN'GTG

CD

Aflll
Al
Agel
Alel
Alul
Apal
Apall
ApeKI
Ascl

CTTAAG
ACRYG.T
A'CCGG.T
CACNN|NNGTG
AG|CT
G.GGCC'C
G'TGCAC
G'CWG.C
GG'CGCG.CC
Asel AT'TAAT

Eagl C'GGCC.G

Earl CTCTTCN'NNN.
Eco47lll AGC|GCT
Eco52l c'ceeea
EcoNl  CCTNN'N.NNAGG
EcoRI  GAATT.C
EcoRV GATIATC

Espl GC'TNA.GC

Fatl 'CATG.

Fspl TGC|GCA

EF

Haell R.GCGC'Y
Haelll GaG|cc
Hincll GTY|RAC
Hindlll  AAGCT.T

AsiSI GCG.AT'CGC
Asp718l G'GTAC.C
Aval C'YCGR.G
Avrll C'CTAG.G

B1

Hinfl G'ANT.C
Hpal GTT|AAC
Hpall C'CG.G

Hpy188! TC.N'GA

BamHI G'GATC.C
Banl G'GYRC.C
Bbsl GAAGACNN'NNNN.
BciVi GTATCCNNNNN.N'

Sacl
Sall
Sapl
Sau3Al
Sbfl
Scal
I-Scel
SexAl
SfaAl
Sfil
Sfol
Smal
SnaBI
Spel
Sphl
Sspl
Sstll
Stul
Styl
Swal

G.AGCT'C
GTCGA.C

GCTCTTCN'NNN.

'GATC.
CC.TGCAGG
AGTIACT

AGTTACGCTAGGG.ATAA'CAGGGTAATATAG

ACCWGG.T
GCG.AT'CGC

GGCCN.NNN'NGGCC

GGC|GCC
CCC|GGG
TAC|GTA
ACTAG.T
G.CATG'C
AATIATT
CC.GC'GG
AGG|CCT
C'CWWG.G
ATTT|AAAT

Bcll T'GATC.A

BfuAl ACCTGCNNNN'NNNN.
Bgll GCCN.NNN'NGGC
Bglll A'GATC.T

Blpl GC'TNA.GC

BmgBIl CAC|GTC

Bmtl G.CTAG'C

Kpnl G.GTAC'C
MauBl CG'CGCG.CG
Mbol 'GATC.

Milul A'CGCG.T
Mscl TGG|CCA
Msel TTAA

Mspl C'CG.G

KM

TX

Taql
Tsel
Xbal
Xhol
Xmal
Xmnl

T'CG.A
G'CWG.C
T'CTAG.A
C'TCGA.G
C'CCGG.G
GAANNINNTTC

Bpu10l CCTNA.GC Nael GCC|GGC

B2

Narl GG'CG.cC
Ncil CC'S.GG
Ncol C'CATG.G
Ndel CATATG
Ndell 'GATC.
NgoMIV G'ccGca.c
Nhel G'CTAG.C
Notl GC'GGCC.GC
Nrul TCG|CGA
Nsil ATGCAT
Nspl R.CATG'Y

BsaAl YACI|GTR
BsaBl  GATNN|NNATC
BsaHI GR'CG.YC
Bsal GGTCTCN'NNNN.
BsaWl wccGe.w
BseYl c'CcCAG.C
BsiWI C'GTAC.G
Bsml GAATG.CN'
Bsp120l G'Ggee.c
BspEl T'CCGG.A
BspHI  T'CATG.A

Paul G'CGCG.C

Pcil A'CATG.T
Pmel GTTT|AAAC
PshAl  GACNNI|NNGTC
Psil TTA|TAA
PspOMI G'GGce.c

Pstl C.TGCAG

BspMI  ACCTGCNNNN'NNNN.
BsrGl T'GTACA

BssHIl G'cGceca.c

BstBI TT'CG.AA

BstElIl G'GTNAC.C

BstXI CCAN.NNNN'NTGG
Bsu36l CCTNAGG

PR

Pvul CG.AT'CG
Pvull CAG|CTG
Rsrll CG'GWC.CG
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Performance Chart_for Restriction Enzymes
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% Activity in NEBuffers Incub.  Inactiv.
Supplied Temp.  Temp
NEBuffer 3.1 rCutSmart () D

Inacti.
Temp.  Temp. Methylation
€c)  (c)  Dil Unit Substrate Sensitivity

Supplied
Enyme  NEBufer  rid 21 nd

Unit Substrate

m Aall CutSmart 0 50 EA B ADWA e L) BNl @1 010 [ A ADNA
CutSmart + .o o T4 wild-type phage DNA maQa Bstul rCutSmart 50 100 60° No A ADNA
m AbaS! = 2% 50 50 2 65: G R e
Acc65! 3.1 10 75" 00 25 3r 65° A (BC:QDNA - I s o (m o o o s Ao
o [ 3 : . o ot
m 0 D ] - n Bstyl rCutSmart 2 100 60° No A A DNA
m a L] (EE B & LN " B t 6 L] m 3 BSZITHHF  (Cutsmart 0 10 = N A ADNA
m Qa Al CuSmart <0 5 0 S 60 A ADNA m O Bsu36l fCusmart %5 1w 7w C A DNA(Hindll digest
m O Acl CutSmart a0 <0 BRI 3 N B ADNA @ mo Bl CutSmart 0 10 e B pBRIZ2DNA
m Acul rCutSmart 50 100 50 100 37 65° B ADNA 1.bd m BigZ! rCutSmart 10 25 60° 80° A A DNA
m Al 1CutSmart 2% 100 2 100 37 65° B pXbaDNA [c:0] [ i) BisCI rCuSmart 10 100 50° 80 B ADNA
m Al rCutSmart 50 EC A OXI7T4RFIDNA a Bisi-2 CutSmart 0100 3 No A ADNA
m Al 1 10 s 0 B ADNA (ki BisiMul  rCuiSmart 100 50 550 80° A pUCI9DNA
m o Agel-HF (CutSmart 100 37 65° A ADNA o CacBl rCutSmart 50 75 3 85° B A DNA
mo e P pm - A A = - m Clal CutSmart 10 50 o A ADNA(dam)
m Nel2  rCuSmat @0 W e PR o] fru ) Cutsmart 010 AN A ADNA
m O Aul (CutSmart % a7 0 B ADNA b m CviAll rCutSmart 50 50 2° 65° C ADNA
Al (CutSmart 50 37 No A \ DNA (dam-) m 1b.d m Cvikl-1 rCutSmart 2% 100 3 No A PBR322 DNA|
m O AN (CutSmart 10 W w A ADNA m m Gl &l B i & R
m Al CutSmart % a7 65° A pXbaDid m Ddel rCuSmart 5 100 10 100 3 65° B ADNA
m o Apall 1CutSmart 100 37 No A \DNA(Hindll digest) m Dpnl rCutSmart 100 100 75 100 3r 80° B mﬁgx‘;l )
m a Apekl 31 % 5 No B ADNA .m0 Dprll u kg 65° B ADNA(dam)
mOo@ ApobHE iCulsmart 00w 10 WU s e B ADWA mQa Dl CutSmart o e A a0M
m Ascl rCutSmart <10 10 10 100 37 80 A ADNA o DrallHE rCuiSmart . No B ADNA
ma Asel 31 <10 10 8 65° B ADNA 3 m Drdl rCutSmart ar 65° A pUCI9DNA
m Asisl Cutsmert 0 10 s BRI o ae B hol digested pXia 2b B el (CutSmart PO A ADNA
m O Al CutSmart Q10 P 0 A DN Ed m o EaghHF rCutSmart g B pXoaDNA
m o Avall fCutsmart 50 3 10 100 37 0 A ADNA m m O Earl (Cutsmart a7 65 B ADNA
m Avil CutSmert 100 50 s U o No B \DNA(Hindll diges) m ol (CutSmart e A ADNA
m BagGl 31 2 » 1 5 3 L A ADNA o Ecos3kl rCuSmart 3 65° A pXbaDNA
m o Bael fCutSmart 50 100 50 37 65° A ADNA ] m EcoNl [CutSmart a7 5 A ADMA
m a BamHl 31 & 3 No A ADNA 3 m O Eco01091  rCutSmart kg 65° A XDNA(Hindll digest)
mOo@ BamHIHE  (CulSmart 100 50 o RO ¢ N A ADNA m BD EoPfs B14AP . @ A pUCIaDNA
m Banl rCutSmart 10 2 <10 100 3 65° A ADNA m Em ! o Ecol m 7 65 ¢ ADNA
m Banll rCutSmart 100 100 50 100 37 80° A ADNA 2 m EcoRl-HF CutSmart 37 65° c ADNA
m O Bbsl 21 100 2% B B ADNA m O EooRv 31 & A ADNA
m BosHHF  rCuSmart 10 10 o RO s 8 ADMA ma FORV-HE  rCuSmart e B AN
m BbvCI CutSmart 10 100 50 100 37 No B ADNA 1.a m oo Esp3l CutSmart 37 65° B ADNA
m [ CutSmart 0 10 s EEUNM o & B pBR22ONA 3 m Fal 21 P A pUGIIDNA
m Bocl CutSmart 100 5 0 QUM 3 6 A pXbaDNA 3b Faul CutSmart [, A ADNA
m BeAl 31 100* 37 65° A PBR322 DNA 1 m FnudHl CutSmart 37 No A ADNA
m @D Bl B 10 3r 65° A ADNA E e m ED ok rCutsmart ki 65° A ADNA
m O Boivl CutSmart 100 EA C ADNA b m Fsel Cutsmart e B pBCADNA
m Bell 31 50 50° No A XDNA(dam) m Fopel 'acélmaw;h a7 80° B pBRI22 (dome) DNA
[l ole] BellHF CulSmarl 100 3 65° B ADNA(dam) m
m Fspl CutSmart M C o ADMA
m o BooDI fCutSmart 50 3 No B ADNA
maOo Haell rCutSmart 3 80° A A DNA
m Bl CutSmart <0 EC B ADWA 2b
m Haell CutSmart W A ADNA
m O [ 31 <10 50° 65 B ADNA cpc S
Hgal M1 o A OKIT4DNA
mano Bgll 31 10 37 65° B ADNA [crc]
m Hhal rCutSmart 3 85° A ADNA
m Byl &3 10 37 No A ADNA
maOo HinP11 rCutSmart 3 85° A ADNA
mno Bip! rCutSmart 50 37 No A ADNA d
m O Hincl CutSmart e B ADNA
mao BmgBI 31 <10 37 65° B ADNA 3.b.d
Hindlll 1 3 80° B A DNA
m Bl 21 75 EA B ADNA(Hindl diges) b
Hindlll-HF rCutSmart 3 80° B ADNA
m a BriHE  rCuSmart 50 EE 8 poaDNA I =
ma Hinl CutSmart W A ADNA
m & Beml 31 75 37 65° B ADNA 2
m Hpal CutSmart M A ADNA
m [ 10 EA B ADWA 3bd
maQOa Hpall rCutSmart 3 80° A A DNA
m BpuE! CutSmart 50t EC B ADWA d
Hohl CutSmart o B ADNA
mn BsaAl rCutSmart 100 37 No c ADNA m g
o] Hoyio6l  rCutSmart o C pBRIZ2DNA
m BaBl CutSmart 50 O B ADNA(Gam) m 2
m Hoytegl rCutSmart 3 65° A pBR322DNA
m Bsakl CutSmart 50 E C o ADNA m
m Hpy188ill rCutSmart 3 85° B PUC19 DNA
[l oNe] BsalHR2  rCutSmart 100 3r 80° B pXbaDNA m
m Hoydol CuSmart o A ADNA
BsaJl rCutSmart 50 60° 80° A ADNA
o] HpyAv rCutSmart 3r 65° A DNA
m O Bl CutSmart 10 O A ADNA
m HpyCHalll rCutSmart 3r 85° A ADNA
BsaX! rCutSmart 50" 37 No c ADNA e
HpyCHAN  CutSmart e A pUCI9DNA
mn BseRl rCutSmart 100 37 80° A ADNA d m 0 o !
ma HoyCHaY  rCutSmart e A ADNA
m BseYl 31 10 3 80° B ADNA  crc I BHS Sl
o " pE cal-linearized
m & CutSmart 2% & B ADMA d m el OutSmart 3 o5 8 Contol Plasmid
Bsiel CutSmart 2 50 <10 100 60° N A ADNA % 1 o o PGPS2 Notl-linearized
ma s rCutSmar o m -Scel rCutSmart a7 65 e
mano BsiHKAI rCutSmart 5 100 100 100 65" No A ADNA m Kas! (CuSmart 7 65 B PBR322 DNA
m Bl 31 2% s [ % s 6 B OXI74DNA m a — P D E
BsiWI-HF rCutSmart 50 100 10 100 37 No B X174 DNA 06
@ 0B B m LonPl (OutSmart ¢ A B pBA3Z2 (doms) DNA
(0] Bsll fCutSmart 50 75 100 100 55° No A ADNA [icn] b iz Acl
m O BsmAl (CutSmart 00 10 10 U s N B ADMA firc} m o iz AL S & & A T
m 3 BmBl2 1 0 s ) P B ADNA = m QO @0 Mboll CutSmart e C o ADNA(Gem)
m Bsml (Cutsmart % 50 s [RLY 6 e A pBRI22DNA m Bl ! m a M7 WS & D A AN
m o Bl CulSmart 5 0 <o UM e ar A ADNA a Mt utsmart a e AN
m BsoBl (CutSmart 5 0 10 UM s ae A ADNA ma Wlwkiy e & A I
m O Bpt2s6l  (CuiSmart % » B 0 A ADNA 3 m a iy CutSmart e A ADNA
m o BN rCulsmant e = N . A A b m o QT CutSmart o B OXIT4RFIDNA
m Bsp0l Cutsmat » - A oaom m o] il Cutsmart A B ADNA
m o BspEl ey «0 w  ar B ADNA(Gam) m m iscl CutSmart FA CADMA
o Beptl (CutSmart 10 a7 0 A ADNA m ma Msel rCutsmart 3 65° A ADNA
m e @l ™ Prg— Py — m O sl CutSmart e A ADNA
m Bsp0l 1 1000 ¢ 0 B ADNA 3 m Ao MspATl rCutsmart Ed 65° B ADNA
m O BsrBl Cusmart 50 e A DM 4 m ! LS g D A A
m o Bl 21 10 7w A ADNA 3.0 [ ki Mspll 'Ef“;[i“c'fw’“ e B pBRI22 (dome) DNA
mOo@[ BSFl2  rCulSmart % E C  DBR32DNA m Mol CutSmart o N B ADNA
m a BSGHHF  rCutSmart 10 37 & A ADNA ED el rCutsmart Ed No A pXbaDNA
a Bsrl 31 <10 65° 8° B OXIT4DNA b m B Nl rCutSmart 37" 65° A pXbaDNA
m o BsHll rCutsmart 100 50° 65" B ADNA m NoBOVCI  rCutSmart kg 80 A supercoiled plasmid DNA
mOo[ BsSH2  rCuSmart 10 5 <o [ERUNN a7 No 8 ADWA m —— ® o A Superoledplasmid
BstAPI rCutSmart 50 100 25 100 60° 80° A ADNA g o
@ L No BsrDI rCutSmart 65° 80° A supercoiled pUC19 DNA
m O BBl CutSmert Bw 10 BRI 6 Mo A ADNA @
m No BssS| 31 3r No B ‘supercoiled pUC19 DNA
m [e] BSEIHF  rCuSmart 0 0 <0 BEUEN 3 N A ADNA
Chart Legend and Notes: To address the need for BSA-free reagents, NEB has switched our BSA-containing reaction buffers to
- inant Albumin ( i ining buffers. We are also in the process of transitioning our enzyme
@  Recombinant " . . .
N : . » formulations to contain rAlbumin. NEB has rigorously tested these changes and has not seen a difference in
[ Time-Saver qualified (cleaves substrate in 5 — 15 min under recommended conditions) performance with these changes. Learn more at www.neb.com/BSA-free.
@ Engineered for maximum performance
B dam methylation sensitivity
BB dcm methylation sensitivity NEBuffer Compositions (1X)
B3  CpG methylation sensitivity (applies to eukaryotic genomic DNA only) NEBuffer r1.1: 10 mM Bis Tris Propane-HCI, 10 mM MgCl,,
ED  Indicates that the restriction enzyme requires two or more sites for cleavage 100 pg/ml Recombinant Albumin (pH 7.0 @ 25°C)
u Supplied with its own unique reaction buffer that is different from the four standard . NEBuffer r2.1: 50 mM NaCl, 10 mM Tris-HCI, 10 mM MgCl,,
NEBuffers. Compatibility with the four standard NEBuffers is indicated by the chart. 100 pg/ml Recombinant Albumin (pH 7.9 @ 25°C)
SAM/ Supplied with a separate vial of S ionine (SAM) or i .
TP 5"-Triphosphate (ATP). To obtain 100% activity, SAM or ATP should be added to the Bl 31 100 mid t"ffh" & m”ﬂ?"é'gcz';;lg i
1X reaction mix as specified on the product data card. Hg/mi Recombinant Albumin (pH 7. )
. - - — . [y "CutSmart Buffer: 50 mM Potassium acetate, 20 mM Tris-acetate,
The followmg'notgs appear wnn any enzymes having ligation efficiencies lower than 100% as 10 mM Magnesium acetate, 100 pg/ml Recombinant Albumin (pH 7.9 @ 25°C)
assessed by ligation and recutting:
a. Ligationis <10%
b.  Ligation is 25% — 75%
c. Recutting after ligation is < 5% g,< a @ E
d. Recutting after ligation is 50% — 75% R oo wence [T
e. Ligation and recutting after ligation is not applicable since the enzyme is either a
nicking enzyme, is affected by methylation, or if the enzyme cleaves outside its ) . X X .
recognition sequence. To benefit from our interactive NEB online tools & resources, please visit
; ; o www.neb.com/nebtools
The following notes appear with any enzymes when star activity is a concern:
1. Staractivity may result from extended digestion, high enzyme concentration or
a glycerol concentration of > 5%.
2. Star activity may result from extended digestion.
3. Star activity may result from a glycerol concentration of > 5%.
*  May exhibit star activity in this buffer
*For added flexibility, NEB offers an isoschizomer or HF enzyme, supplied with rCutSmart Buffer.
¥ more patents o Inc (NEB). The use of the name is trademarked is being read; it
gary nelectel F please email
Your purchse, accepance, andor payment of and for 1oNEBS Terms of el N y olferterms orcondiions, y ofNEB

© Copyright 2023, New England Biolabs, Inc., all righs reserved

Methylation
Sensitivity

in NEBufters
e Supplied b Methylation
Enzyme  NEBuffer 3.1 rCutSmant X Unit Substrate Sen:

supercoiled pUCTOT DNA

- m NoBisl  CutSmat RIS S gt .
m o el CuSmart w2z 0 UMM s N A ADW Em b
m o Neol a1 w oo R v o e A 0w
mOo@ NeolHF  CutSmat o w0 PRI ¢ o 8 aom
m o Neel CuSmart w0 10 OSN3 e A amA
il o B R T w s o UM s M A poeDw B
moOo@ NhelHFCuiSmat w25 1o UMM 3 ar C o XDNA(Hinglldges) =

” m Nl CuSmart @ <0 a0 BN s e B oXIT4RFIDNA
.. m Nav Cusmat o 10 0 WO s s 8 pBRI2DM

"m B NveAl  (CuSmat 0 w0 o« PO s & B oxmAFIDW ¢
m O Not a1 EEECE « B ) o]
m o NolHE  outSmat 5w s B ¢ & A pscam =
m o NUHHE CutSmat 0o s [EUEN i N A ADNA m &
m O sl 1 n s JEH z» x & 8 aom
m O NS rCutSmat w a o <o M ¢ & 8 am
m o Npl Cusmart w0 <o WEUMN s s A AW
m AW rCuSmat 0 0 o WSO s s A pUCIODNA(GmGn) [ .
m MEDCl  CutSmat 0 0 10 QUMM s @ A superolledplasmidNA .

e — T MEsmAl  rCulSmat w s 1o WEUMN s s A supecoledplsnidONA .
m MBIl 61 w o [ o s & B sipecoespucioom .
m MesNEl 31 o 0 [EOM 0 s & A TOWM .
m MCPI CuSmat 0 10 s [l » & A pUCIODNA | -
m PI-Pspl U+ rAlbumin 10 10 10 10 65° No B “C‘(\Jm‘ﬁ"‘;’;‘;‘y:;”a”md
m Plsel  U-rAbumin 10 10 10 07 e 5 Stk inariad
m o Pacl cusmart w7 a6 A pNEBIGDNA
m O Pachl  CutSmat P a° Mo A ADNA(Hddiges) =
m D Puccl gﬁg’mmm 00 3 o B ADNA 1
m Pl a1 07 B poaDW
m o PIFI cusmat 5w a & A pBCADNA b
m o PiMI 31 0 & A ADM
m B e Cusmart P & A ADM
m B Pun CuSmart w2 e A paDW
m O el Cusmart @ s 3 e A ADNA
m O il Culsmart w5 a6 A ADNA(Hndildiges) DNA
m o PouMl CutSmat @ o ™ B DNA (Hindl diges)

m Qo Pstal Cutsmat 5 5% 3 @ A ADNA
mOoo Pl@  ousmat P & B ADM 3
m Pspol CuSmart P BN A TIOM 3
m PSIOMI rCutSmat 0o s B poDW =
m PspXI Culsmart @ 1w s Mo B ADNA(HNIdiges) =
m O Pl @1 [ s C o ADM
mOom PSHE outSmat 07 N C DM
mOo@ PuLHE rCulSmat 5 10 E B peDV =
m O Pl 81 010 N B ADM
m o PullHE rCulSmat @ o ™ B ADNA
m o Al Cusmart 5 s <o PREM N A ADW
m Em A Culsmart s 5 0 MU s & C o ADw
m a Sl rCuSmat 0 5o <o BEOMM 3 e A DNA(Hindlldiges)
m o ED Sl Cusmart 0 w0 RO s s A peaDi
m sil 81 w o I 0 o & A xowpinondes)
mOoo SilHF (CuSmat o w0 o R s e A ONAGHia dges)
m o Sl CuSmart 5 s <o WEOM s e B AN
m S i WS M I & A ADW b
m Sussl  rCuSmat 0w o I s = A am
m SolHF rCuSmat 00 25 <o RGN s a0 B ADW
m o SalHF rCuSmat w0 o WECMM s ar B ADW
m Sorfl Cusmart w0 o WEOMN s & C o ADw m e 2
m Sea CuSmart a° & A pBCADNA(em) = 364
m Sl a1 e B oXTARFIDNA ab
m St Culsmart & B ADM 3
m O B il Cusmart 0 o Co PO m e
m o Sl CuSmart a° Mo B \DNA(Hndildiges) =
m & s Cutsmat e A ADM E
m O Smal Culsmart a6 B \DNA(HNIdiges) B b
m smi Cusmart ™ A DN b
m Snapl Cusmart a w A TN B
m Qo Spel#F iCuSmat O plaXeaDw
m spil 21 & B ADM 2
m o SpHE (CuSmat e B ADM
m s Culsmart 3 6 B NEBISESHIDNA =
m O Sol#F iCuSmat & B ADM
m o sul CuSmart N A ADM
m o S04 rcuSmat & B ADM =
m O SyHF  rCuSma & A ADM
m o Sual a1 % & B paDW b.d
m o T2 rcuSmat & N B ADM
m O il Cusmart & N CooADNA
m O Tl CuSmart & N B ADM 3
m Tpasl rCuSmat & N A aDNA

o] Tophl Cusmart 7 No B pBCADNA E ¢
m o Topl Culsmart & N B ADNA
m i cuSmat 6  No B pBCADNA b
m e @1 o A TTOM
m O Yoal Cutsmart o T R - |
m Yenl 21 e C ADM 2
m O Yool Culsmart a6 A ADNA(HNIdiges) B b
m O Ymal Cusmat B A paDW 3
m o Yl Cusmart 0 5 <o WECMM s e A AW b
m zal Cusnart w2 o UM s @ B AW o]

ingle Letter Codes:
CorGorTD=AorGorT;H=AorCorT;K=GorT,M=AorC;N=AorCorGorT;R=Aor6;S=CorGV=AorCorG;W=AorT,Y=CorT

@0

Activity of DNA Modifying Enzymes in rCutSmart Buffer

A selection of DNA modifying enzymes were assayed in rCutSmart Buffer and functional activity was compared to

the activity in their supplied buffers. Reactions were set up according to the recommended reaction conditions, with
rCutSmart Buffer (plus required supplement) replacing the supplied buffer.

Tech Tip: When supplements are required, one can simply add the supplied buffer of the respective modifying enzyme
at 1X concentration to the rCutSmart Buffer to achieve appropriate activity for most applications —no change of
buffers needed.

Activity Activity
Enzyme inrCutSmart__ Required Enzyme inrCutSmart __Required
Nucleases, other:
Antarctc Phosphatase e Requires Zn" DNase | (RNase-ree) Tt Requires Ca"
Shrimp Alkaline Phosphatase s DNase I-XT +t+ Requires G
(1SAP) Endonuclease I (Nth) +t+
Quick CIP ter Endonuclease VIl it
Ligases: Exonuclease VIl e
T4 DNA Ligase et Requires ATP Exonuclease V (Rec BCD) e Requires ATP
Hi-T4 DNA Ligase I Requires ATP Exonuclease Tt
Sall-T4® DNA Ligase + Requires ATP Exonuclease | LA
E coli DNA Ligase et Requites NAD PG e
T3 DNA Ligase +t Requires ATP + PEG Lambda Exonuclease +
T7 DNA Ligase et Requires ATP + PEG MurBC Tt
Micrococcal Nuclease B Requires Ca”
T4 DNA Polymerase I Recl, e
DA Polymerase | Large T5 Exonuclease it
(Klenow) Fragment o e oo
DNA Polymerase | +44 Thermolabile Exo | ot
DA Polymerase Kienow Exo- et Thermolabile USERT oo
BS{DNA Polymerase hal) ‘Thermostable USER I i+
Dhi29 DNA Polymerase Ter Requires DT Thermostable 0GG. it
T7 DNAPolmerase (modiies) +++ USER" Engyme pre
T4 Polynucleotide Kinase et Requires ATP + DTT
TAPNK (3" phosphalase minus) _ +++ Requires ATP + DTT
o6 Ssl) 4+
e M. VPl ' Requires DIT +++ full functional activity
T4 Phage p-glucosyliransferase ++ 50-100% functional acivity
(T4-8GT) e + 0-50% functional activity

Updates to this chart can be found at NEBCutSmart.com




DEPHOSPHORYLATION
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RSAP PHOSPHATASE

» No clean-up
» Add 1ul to digest, works in CutSmart buffer
» Incubate at 37°C for 30 mins

» Heat inactivate at 65°C for 10 mins
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ANTARCTIC PHOSPHATASE

» After clean-up elute in 50yl

Reaction Mix

DNA ~45
Phosphatase buffer 5
Antarctic phosphatase 1
SOul

» Incubate at 37°C for 45 mins

» Heat inactivate at 65°C for 10 mins



BLUNT ENDING
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BLUNT ENDING

» After clean up elute in 45l

Reaction Mix

DNA ~40
Buffer 2 5
dNTPs 5
BSA 1
Klenow 1
~50ul

» Incubate at room temperature for 30mins MAX

» Heat inactivate at 75°C for 20mins



LIGATIONS
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T4 LIGASE: INSERT INTO VECTOR

» Note: Use ligation tubes

+Insert Vector only control
SDW - 35
Vector 18 9
Insert 27 -
T4 buffer 5 5
T4 ligase 1 1
50ul S50ul

» Incubate in 16°C water-bath in cold room overnight
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T4 LIGASE: LINKER INTO INVERSE PCR (FOR GENE DELETION)

» Note: vector only control in this case the inverse PCR product with no linker

» Note: Use ligation tubes

+Linker Vector only control

SDW : 9

Vector 16 3

Linker (1/10 in TE) 1 _

T4 buffer 2 2

T4 ligase 1 1
20l 20l

» Incubate in 15°C water-bath in cold room overnight
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ELECTROLIGASE

» Note: Use ligation tubes

+Insert Vector only control
SDW - 4
Vector 1 1
Insert 4 -
Buffer 5 5
ElectroLigase 1 1
11l 11l

» Incubate at 25°C (on bench) for Thour

» Heat-inactive ligase at 65°C for 15 mins
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SEQUENCING (INTERNAL)

» 70-150 ng/pl of plasmid DNA (preferably 100 ng/ul)
» Sul of template per reaction

» 3-5ul of primer per reaction

» Print and complete sequencing form

» Drop samples (in a sealable plastic bag) and form to D106



AGAROSE GELS
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WHAT % AGAROSE GEL TO | NEED?

100000

<\ -—
10000 T

DNA Fragment Size (bp)
k
i
i
]
1

1000

w77
0.3 0.4 0.5 0.6 0.7 0.8 0.9 1 1.1 1.2 1.3 1.4 1.5 1.6 1.7 1.8 1.9 2
% Agarose

» Typically use 0.75% for large fragments, 1% for medium
fragments, and 1.5% for small fragments
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TBE GELS

» ‘Short-run’ gels to resolve min-prep, maxi-prep, and PCR digests

» SOml or 100ml size gels
» Run at 100V for ~Thour

» Stain with either SYBR Safe (4pl per 100ml) or EtBr (8ul per 100ml)

TAE GELS

» ‘Long-run’ gels to resolve genomic digests
» 200ml gel size
» Typically run at 50V for 16hours

» Post-stain with EtBr



PLASMID
CLONING
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ISOLATE GENOMIC CLONE

» Use PCR (or restriction digest of genomic DNA) to isolate genomic clone of
gene plus flanking upstream and downstream regions.

» Find flanking restriction enzyme(s) compatible with pBluescript (or pTA131) cloning sites,
that cut =1 kb upstream and downstream of gene.

» For PCR, use primers just outside of flanking restriction sites, use high-fidelity
polymerase, and ligate with compatible sites in pBluescript or pTA131.

» For restriction digest, excise band of expected size (+0.5 kb) from gel and
ligate with compatible sites in pBluescript (or pTA131) to generate size-
selected genomic library. Screen for gene by colony hybridisation with gene-
specific probe made by PCR.

» Note: nCTAGn sites are methylated in Haloferax volcanii, therefore genomic DNA will not
be cut by these enzymes (e.g. Xbal).

Allers et al (2004)



https://pubmed.ncbi.nlm.nih.gov/14766575/

MAGIC BOOK

BamHI (3384)

BamHI (3146)

—7
% %
Y] Y]

PLASMIDS FOR GENE DELETION
TRADITIONAL METHOD

< pTA1185

pTA298
3400bp

3634bp

BamHlI
(2419)

ColE1on

ColE10%

’ Optional N
: lacZ
> Make Agene deletion *—-
construct: PCR amplify Kpn (1522 Not (1409 “ pTA1166
Y Apal (1328) Xbal 1396
upstream and downstream T e Bi‘?ﬁh‘ﬂﬁi‘24> o

) . . Hindlll (1354)" ‘EcoRI (1366)
flanking regions using
BamH|I

primers with Kpnl/BamHI (oo

sites and BamHI/Xbal sites

» Join upstream and downstream flanking regions at internal BamHlI sites, ligate into pTA131 at Kpnl and Xbal sites.
» Optional: for operonic genes, use primers with internal Ndel sites instead of BamHI to remove the high-
expression p.fdx promoter.
» Make Agene::trpA+ construct: excise trpA marker from pTA298 using BamHlI, insert between upstream and

downstream flanking regions at internal BamHlI site.

» Similarly, a Agene::hdrB+ construct can be created by excision of the hdrB marker from pTA1185 using BamHI and
subsequent insertion into the internal BamHI site between the upstream and downstream flanking regions.

» Optional: for operonic genes, insert promoter-less trpA gene flanked by Ndel sites, excised from pTA1166
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PLASMIDS FOR GENE DELETION
ALTERNATIVE METHQD (1)

-
- ~
P ~
- ~
- ~
- ~
- ~
- ~
f‘ NN
- ~
- ~
- ~
- ~
f‘ NN
- ﬁ
*

Kpnl (1322 Notl (1403)
. R4 Apal (1328) Xbal (1396) Y-. -~
Xhol (1333) Spel (1390) N
Clal (1349) BamHI (1384)

Pl HindIll (1354) ‘EcoRl (1366) RN
Kpnl Jhe TS Notl

1. MAKE GENOMIC CLONE OF GENE

» PCR amplify gene plus ~1 kb each of US and DS flanking regions. Use high-fidelity polymerase.

» Use 100%-matched primers that bind just outside sites that are compatible with polylinker of
PTA131 or pTA1431 (has no BamHlI site).

» Clonein pTA131 or 1431 at compatible sites and check by sequencing.

Allers et al (2004)



https://pubmed.ncbi.nlm.nih.gov/14766575/
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PLASMIDS FOR GENE DELETION
ALTERNATIVE METHQD (2)

Bamt1 R

2. MAKE AGENE CONSTRUCT

» PCR amplify all of plasmid apart from gene using outward-facing primers:
» F primer: binds just downstream of stop codon, incorporates novel BamHI, Bglll or Bcll site;

» R primer: binds at start codon, incorporates novel BamHI site, or Ndel site at ATG start codon.

» Cut PCR product with Ndel and/or BamHI (or Bglll or Bcll).

» Gel purify large fragment and self-ligate.

» If R primer has Ndel site (e.g. for for His-tagged gene) use NdeLinkBam (or NdeLinkBgl or NdeLinkBcl) linker to
join Ndel and BamHI (or Bglll or Bcll) ends.

» Check by sequencing.
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PLASMIDS FOR GENE DELETION
ALTERNATIVE METHOD (3)

AmpR Ndel

g
< pTA1166

BamHI (3384)

%
pY

pTA298
3634bp

BamHI
(2419)

ColE 1ot

3. MAKE AGENE::TRPA+ CONSTRUCT

» CuttrpA gene out of pTA298 using BamHl,
insert between US and DS regions at internal
BamHI (or Bglll or Bcll) site

» For operonic genes, insert promoter-less trpA
Ndel fragment from pTA1166.

Plasmid

Relevant Properties

Integrative vector based on pBluescript, with pyrE2

PTA131 marker (pTA1431 has no BamHlI site)
oTA298 Integrative vector based on pBluescript, with pyrE2
and trpA markers
oTA356 Shuttle vector with ho.IrB ma.\rlfer and pHV1/4
replication origin
TA409 Shuttle vector with pyrE.2 ahd hdrB.markers and
pHV1/4 replication origin
oTA631 Shuttle vector with mevinolin-r.esis.tance.ar1d pyrE2
markers and pHV2 replication origin
Integrative vector based on pBluescript, with pyrE2
PTA1185 and hdrB markers
Vector based on pBluescript, with pyrE2 and
pTA1166
promoter-less trpA markers
pTA1369 Vector with pyrE2 marker and p.tnaA promoter
pTA1451 Vector with pyrE2 marker and p.tnaM3 promoter
pTA2168 Vector with leuB marker and p.tnaA promoter
pTA2169 Vector with leuB marker and p.tnaM3 promoter
5TAMDS99 Shuttle vector with mevir.\olifm-resis.ta.nce marker and
pHV2 replication origin
oGB68 Integrative vector with flanking ApyrE2 sequences

and NovR marker
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PLASMIDS FOR INDUCIBLE GENES

CHROMOSOMAL ALLELE

» PCR amplify gene with Ndel-compatible site at

5" end, and EcoRIl or BamHI site at 3’ end.
Insert into pTA1369 or pTA1451 at Ndel site,
and either EcoRIl or BamHlI site.

» Optional: For no hdrB marker, add Xbal site at 3’ end
of gene and insert in pTA1369 at Xbal to replace hdrB

» To retain native promoter, PCR amplify upstream
flanking region using primers with Xhol site at 5’ end
and Ndel site at 3’ end (at ATG start codon).

» Digest pTA1369(1451)+gene at flanking Bgll!
sites and insert gene expression cassette at
BamHI site of Agene plasmid, replacing trpA
marker (if present).

» Optional: for ectopic integration at pyrE2 locus, use
flanking Bglll sites and insert at BamHI site in pGB68

(instead of Agene plasmid).

» Transform vector into a strain containing gene
deletion, to replace with p.tnaA::gene allele

ptnaM3 ~2~\

pTA1369/1451
4636 bp

Optional:
— pTA1323 (no 6xHis-tag)
— pTA2168 (/euB marked)

c
22
o
o
™
g
O

e

~ Optional
nGB68

7397bp

2
& ¢, BamHI (4087)
S

Allers et al (2004); Large et al (2007)

1
1
1
1
1
1
1
I C
1
1
1
1
1
1
1
1
_lﬁﬂ I h_
B) aoene g B)
Ndel-compatible EcoRl or BamHI
1 - - -
Ndel y A) -
1 Phe
1 . -
1 Phg
1 P
1
\ Pc:l (1721) ,
* Bglll (1336) N Xhol (1342) YNspI 17ZI§I)/¥III (1731) Bgll (2516)”
Kpnl (1322) Clal (1467) Ndel (1700) EcoRl (1743) Xbal (2510) | Notl (2529)
Apal (1328) ﬁ BamHlI (1761)
' tL1te p.tnaA \’?9 t.Syn p.fdx hdrB



https://pubmed.ncbi.nlm.nih.gov/14766575/
https://pubmed.ncbi.nlm.nih.gov/17973910/

MAGIC BOOK

~ AmpR

PLASMIDS FOR INDUCIBLE GENES ¢ =
EPISOMAL ALLELE

» pTA962 is derived from pTA230

» PTA962 as tryptophan inducible p.tnaA promoter

pTA230

7374 bp
pyre2
ori pHV2

Kpnl (155) Kpnl (286)

» PCR amplify gene with:

» Ndel-compatible or Clal-compatible site at 5’ end

. tL11e

» EcoRl or BamHI-compatible site at 3' end (or Notl)

» Insertinto pTA962 between Ndel / Clal site and
EcoRI / BamHI site

» Optional: For no hdrB marker (pyrE2 only), use pTA927
instead

» Note: pTA%63 is like pTA962 with 6xHis tag (but no Clal site),
it has been replaced by pTA1228 etc.

» Transform vector into a AhdrB trpA+ strain containing
gene deletion

» For tryptophan-inducible complementation, need trpA+ strain

f1 (+) ori

p.fdx
rpA hdrB
leuB p-fox
.fdlx /
—

pTA132 pTA133

EcoRV 3933 bp 4070 bp 3681 bp
EcoRI trpA leuB hdrB

pTA192

pTA231 pTA232 pTA233

7681 bp 7818 bp 7429 bp
trpA leuB hdrB
ori pHV2 ori pHV2 ori pHV2

pHV2 origin &

EcoRl (537)
BamHI (555)

Notl (574)

Clal (520)
Ndel (512)

p.tnaA t.Syn ;

Allers et al (2004); Allers et al (2010); Large et al (2007)



https://pubmed.ncbi.nlm.nih.gov/20097827/
https://pubmed.ncbi.nlm.nih.gov/14766575/
https://pubmed.ncbi.nlm.nih.gov/17973910/
https://pubmed.ncbi.nlm.nih.gov/20097827/
https://pubmed.ncbi.nlm.nih.gov/14766575/
https://pubmed.ncbi.nlm.nih.gov/20097827/
https://pubmed.ncbi.nlm.nih.gov/17973910/
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CCATGG Ncol e

. co v

Compatible ends
TVCATGA BspHI :...GCTAGCTGGTCGCACCCGCAGTTCGAGAAGTGA...:

A S w S H P (0] F E K *
Ndel Pcil ; Strepll-tag
—~ 1 | I L.
.CATATGCACCACCACCACCACCACATGT.., e
: 6xHis-tag RCATGY : T -
: LA | ‘

H Nsol H \)
5 sp 5 Compatible Ncol CVCA'I‘GG
Compatible end GCATGC Sphl BspHI TCATGA ;
— (S Pty Ndel Peil i
..CATATGCACCACCACCACCACCACATGT..
1 6xHis-tag RCATGY : !
... pei (533) | ECORI(555) | SN |
Apal (292) . . Nspl (537) : BamHI (573) Compatible Sophl GCATGC |
Kpnl (155)  Kpnl (286) Ndel (512) Notl (592) el N b
o ! | Nhel (548)
Pcil (533) EcoRI (587
Apal(202)  TTteel_ Nspl (537) ! Bam(HI (6)05)

Kpnl (155)  Kpnl (286) " Ndel (512) Notl (624)

L tL1te p-tnaA 6xHis-tag  t.Syn |

» Ndel site in plasmid is directly upstream of 6xHis tag, |
for cloning without His-tag use PCR to incorporate Ndel S : _-.f"aA S st 1on
site at 5’ end of gene

» For cloning with 6xHis-tag, insert gene at Pcil or Nspl
site in plasmid, in-frame with 3' end of His tag:

» If second codon starts with T, G, or A, cut plasmid with Pcil
and incorporate Pcil (A/CATGT), Ncol (C/CATGG) or BspHI
(T/CATGA) site at 5’ end of gene, respectively

» If second codon starts with C, cut plasmid with Nspl site and

incorporate Sphl (GCATG/C) site at 5’ end of gene Nhel (469) Nhel (289)
Pcil (454) EcoRI (508) Pcil (274) EcoRI (328)
. , Nspl (458) BamHlI (526) Nspl (278) BamHl (346)
} I n CO rpo rate ECO RI/Ba m H I/N Otl S |te a‘t 3 e n d Of g e n e Kpnl (155) Ndel (433) Notl (545) Kpnl (155) Notl (365)
L tL1te p.tnaM3  6xHis Strepll t.Syn | § tL11e p.syn  6xHis Strepll t.Syn
tag tag o tag tag g

- -

C-TERMINAL STREPII TAG

» EcoRl and BamHI sites are downstream of Strepll tag,
for cloning without Strep-tag use EcoRIl or BamHI site at
3" end of gene, after stop codon

» For cloning with Strepll tag, replace stop codon of gene
with Nhel site (G/CTAGC), insert at Nhel site of plasmid
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Ndel

\Z
~CATATGCACCACCACCACCACCACCACGGCACGTCGGGC..
: M H H H H H H H

PI a S M I DS FO R PRUTEI N § ..IGGTCGCACCCGCAGTTCGAGAAGGGCGGCTCGGGC.., |
: w o
o Voo
- ; ..TGGTCGCACCCGCAGTTCGAGAAGGGCGGCGACATGT...
: W H P 0 F E K RCATGY | W S H P Q0 F E K
: LA____ |

N-TERMINAL TANDEM 7XHIS-2XSTREPII TAG

» Ndel site in plasmid is upstream of N-terminal
tandem 7xHis-2xStrepll tag, for cloning
without any tag incorporate Ndel site at 5’ end

Kpnl (155)  Kpnl (286)

of gene.

» For cloning with 7xHis-2xStrepll tag, insert
gene at Pcil or Nspl site in plasmid, in-frame
with 3' end of His tag:

, ~ATTATGCACCACCACCACCACCACCACGGCACGTCGGGC..,
G T S G ' M H H H H H H H G T S G

7xHis-tag 7xHis-tag

E...TGGTCGCACCCGCAGTTCGAGAAGGGCGGCTCGGGC...I
H P (0] F E K G G S G w S H P o F E K G G S G .
Strepll-tag

Strepll-tag

I | I—|
Ncol CCATGG ! Neol CCATGG
BspHI TCATGA BspHI TCATGA
Pcil Pcil

Compatible Compatible

: \}

«..TGGTCGCACCCGCAGTTCGAGAAGGGCGGCGACATGT..,

RCATGY
A :

Strepll-tag Strepll-tag

Nspl |
Compatible Sphl GCATGC --.
I

Nspl :
Compatible Sphl GCATGC
N '

Peil (329) " EcoRl (350)

Peil (617) " EcoRl (638)
Nspl (333) . ¢ BamHI (368)

Nspl (621) | ¢~ BamHI (656)

Notl (675)

Apal (292)

" Ndel (512)

Kpnl (155)

Notl (387)

7xHis StrepStrep t.L11e P.Syn 7xHis StrepStrep

tag tag tag

t.Syni
tag tag tag

tSyn |

-

Relevant properties

pTA963 (not shown) and pTA1228 have N-terminal His tag only. Both have p.tnaA
tryptophan-inducible promoter. pTA1228 has better cloning sites (Nspl)

pTA1392 has an N-terminal His tag and a C-terminal Strepll tag, which works
reasonably well. It also has the p.tnaA tryptophan-inducible promoter

pTA1403 (not shown) is like pTA1392 but the tags are the other way round: N-
terminal Strepll tag and C-terminal His tag. This doesn’t seem to work well

pTA1926 is like pTA1392 but has 50% strength p.tnaM3 promoter, which has 50%
basal and induced activity for “toxic” proteins. The tags are like pTA1392

pTA1992 is like pTA1392 but has the strong constitutive p.syn promoter for
“harmless” proteins. The tags are like pTA1392

pTA1851 has N-terminal tandem tag: 7xHis 2x Strepll, separated by linkers. This
normally works best. It has the p.tnaA tryptophan-inducible promoter

Plasmid
» If second codon starts with T, G, or A, cut plasmid
with Pcil and incorporate Pcil (A/CATGT), Ncol (C/  pTA1228
CATGG) or BspHI (T/CATGA) site at 5’ end of
gene, respectively. Pt
» If second codon starts with C, cut plasmid with pTA1403
Nspl site and incorporate Sphl (GCATG/C) site at oo
5’ end of gene. ’
» Incorporate EcoRI/BamHI/Notl (or compatible) P™7%2
site at 3’ end of gene. STA1851
pTA2127

Allers et al (2010); Haque et al (2020); Karan et al (2024)

pTA2127 is like pTA1851 but has the strong constitutive p.syn promoter for
“harmless” proteins. The tandem 7xHis tag 2x Strepll tag is like pTA1851
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PLASMIDS FOR SPLIT GFP

» Clone desired gene into the four split GFP episomes:
»  plTA2170 (pJAS-NGFP-Nterm): N-GFP-gene NovR

» Incorporate gene of interest at Ncol/Kpnl sites

> Forward primer: ensure ATG start codon is within Ncol-compatible sit
(C | CATGG), will be in-frame with GFP

> Reverse primer: Kpnl site directly after Stop codon

»  pTA2171 (pJAS-NGFP-Cterm): gene-N-GFP NovR

» Incorporate gene of interest at Ncol/Blpl sites
» Forward primer as for pTA2170

» Reverse primer: replace Stop codon with Blpl-compatible site (GC |
TNAGC), ensure in-frame with GFP

»  pTA2172 (pWL-CGFP-Nterm): C-GFP-gene MevR

» Incorporate gene of interest at BamHI/Kpnl sites

» Forward primer: ensure ATG start codon is directly after BamHI site (G |
GATCGQC), will be in-frame with GFP

» Reverse primer as for pTA2170

»  plTA2173 (pWL-CGFP-Cterm): gene-C-GFP MevR

» Incorporate gene of interest at Ncol/BamHI sites
» Forward primer as for pTA2170

» Reverse primer: replace Stop codon with BamHI-compatible site (G |
GATCGC), ensure in-frame with GFP

0008 8500

N-GFP NovR

pTA2170

pTA2171

PTA2172 N-GFP-gene gene-N-GFP
FaxProm o0 590 C-GFP-gene C-GFP-gene
} SPace, C_G FP
MewvR
N-GFP-gene gene-N-GFP
pTA21 73 gene-C-GFP gene-C-GFP
)
% Ncol (74)
. BIpI'(87)
2% Spacer
p2170 S P
10992bp N r
8§ 5 |
im
’ [

Ik
000 g5pp 500 ,

a
Nov BamHI (300)

/
Kpnl (324)
FAx-Prom space,

/

10606bp

5500 5000

Ncol (73)

!
BamHiI (94)
Spacer

82172
10789bp

0008 850,

J000  ose

Fdx-prom

0054

5 .
0 S5 O 5000

p2173
10792bp

ColE1 ori

N
3]
S
S

§

R

Winter et al (2018)
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