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DNA extraction
DNA $2HY

gDNA extraction from Arabidopsis for cloning

AT EaiEs7T gDNA {2EY

Extraction buffer:

HEENER R :

e 200 mM Tris-HCl pH 7.5
e 250 mM NadCl

e 25 mM EDTA

e 0.5 % SDS

! ;¥ (Annotation):

o Tris-HCI: 4555 pH {EISRE, RIF DNA FXERIRARIA.



o NaCl: I2HEFIE, BEITHS DNA SHEBERRIE.

o EDTA: ESHET (Mg?"). T DNase (DNAES) FTE Mg?* A 8El#f# DNA, EDTA 85U
DNase i&l%, FIRIHEIAHIEIRAVREM.

o SDS: +TIREMET, —FEEEISHl. ATREMERIIZE, FEERRTY, $HS DNA S
e

Protocol:

TERAR:

e Grow up desired genotype and take a small bit of plant material (e.g. ~ 50 mg of leaf) ina 1.5 mL
ep.

o MIEATHRAVEREMENR, BUDBEMME (HI2029 50 mg ItH) AN 1.5 mLEP & (BOE) #.
¢ Flash-freeze in liquid nitrogen.
o TERATIER.

[ OER RRIEAALIBHEISLEFRAEERYENE (BOLEMIRME DNase [£#%# DNA) |, FHEEYIHLAZENE,
T BB,

e First slightly crush with a sterile pestle (bleu), then add 400 pL of the extraction buffer and ground
completely to fine powder with the pestle.

o BSALEMET (KEE) BREER, AR 400 pL iZBETR, FARETTEREREN.
e Centrifuge at maximum speed for 1 minute at 4°C.

o 1£4°C TLESEERL 1 2.

R BOBARER (UEERS) Sa55M DNA SR (LER) »E.

e Take % 350 pL of the supernatant and transfer to a new tube.

o IRENZY 350 pL EiERAEBEHREF.
e Add 1:1 cold isopropanol (100 %) and mix thoroughly.

o AN 111 AFRRISHAEE (100%) HRDES.

LR RREBESIEARINEREL, £ DNA o FEEZEEREFMNKPITE (i) . [KEF
BN TFIRRETUERER,

e Leave overnight at -20°C.
o fE -20°C THEIIE.

e Centrifuge at 4 °C at maximum speed for 2 minutes and discard the supernatant.
o £ 4°C FLUERREERELD 2 9, FELBER.

e Add £ 600 pl cold EtOH (70%).

o AL 600 pl 228 (70%) .



[ iR 70% ZEERTRIR DNA . EFPRIZKED ILABAHEERIRE D (B0 SHPHasdER
RI) , TZEER MHEFE DNA S TFARARBAYIEAE.

¢ Centrifuge again at 4°C at maximum speed for 2 minutes and discard the supernatant, be careful
not to disturb the pellet.

o BIXE A C TURSEERLD 2 0, FELBER, TSI,
o Keep the tubes open to dry the pellets and remove all the EtOH (around 10 minutes) at room
temperature.
o (RIFESIIF, AR FMHEUEAEMRATEZE (8910 o19) .

[ KB CESTEIPTES: PCR SEsIRAL, WUERTIE. BEARETETE (B&
BE) . AN DNA LS AR,

e Resuspend in + 20 pL MilliQ

o FA#J 20 uL MilliQ 7k (BéAiK) EE,

Rough gDNA extraction from Arabidopsis, Marchantia or
Physcomitrium for quick genotyping

AFREEESEIAETT. etk IBEE e gDNA $=8Y

Solutions (both from sigmaaldrich.com):
Bl (19"aE sigmaaldrich.com) :

e (Extract-N-Amp Direct PCR Extraction Solution)
o (Extract-N-Amp E#£ PCR 12EUR)

¢ Dilution solution D5688-12mL (Dilution Solution, Plant Direct PCR Sigma-Aldrich)
o HiER D5688-12mL (1B11E%# PCR %K, Sigma-Aldrich)

Both solutions were originally intended to be used for the Extract-N-Amp Plant PCR kit
(sigmaaldrich.com). However, a modified version of the manufacturer's protocol can be used to prep
gDNA from different plant species for genotyping (up to 1000 bp fragments) and can be tested to be
used for cloning (quality might not be good enough for difficult PCR amplifications or downstream
cloning).

XA RERAEAT Extract-N-Amp 184 PCR IXFI& (sigmaaldrich.com), %A, AILAFERHIERESZRANE
BRASSKEIE A EEYHIFIEY gDNA BTERSE (&S 1000 bp FER) |, EAILUKRATE ((BXTHEME
B9 PCR ¥ 188 Nifsoehg, HRERIRERELF)

Protocol:

SEREHE:
e Aliquot 15-30 pL of extraction solution into a PCR tube.
o & 15-30 pL REE S %E] PCR &,

o Transfer a small piece of plant material into the tube (for Arabidopsis: small leaf from seedlings or a
piece of a leaf from older plants; for Marchantia or Physcomitrium: small piece of plant material).



o F—/NREVIMBIEEREIE S (ST YERYI\HERERN AR, T ibkse s —
INRIEMIRAHL)

o The plant material should not soak up all the extraction solution present in the tube; therefore,
avoid taking too much plant material, but also not too little.

o IEMMEANIRTERRERER, B, EfEAEZER, BEAERD,

Incubate the samples for 10 min at 90 °C in a thermocycler.
o EREIMY (PCRY) = 90°C i¥E+Fm 10 o,
[ R SERTRRERER DNA,

Add an equal amount of dilution solution (15-30 pL; 1:1 ratio of extraction to dilution solution).
o NIAZFERIHRER (15-30 pL; REGRSHERILGIN 1:1)
[ OER BRRATHRRERRPAER S, ERRES PCR ES.

Mix by pipetting up and down or by vortexing.

TJ:-FUA? ]-_EII%BEIIM (=

Now, the gDNA is ready to be used for PCR.
o IfE, gDNA BIRJFBF PCR.

For genotyping (and subsequent sequencing): if a PCR volume of 50 pL is used, 4 pL of the gDNA
should is recommended.

MNFEESE (LIRREERINE) : 2N5REEA 50 pul B9 PCR 4RFR, EE{ER 4 uL A9 gDNA,

DNA synthesis

DNA &5k

Synthetic genes:
SER:

Currently, GenScript offers the best price for synthetic genes with the FLASH Gene service (link provided
in original).

BHAl, GenScript (£Hiw) ®d FLASH Gene IRSIRIENEBNSAERENTS (RXXMHEE) .

Do not set-up an account directly; ask for an official recommendation from a colleague via the GenScript
webpage, this will allow you to get some further discount for your quote.

FEEEBITEMIKF,; BEE GenScript MRERERNES T, XBERIURINIKIEESH,

(If the prices change in the future, alternative companies could be: TwistBioscience or BioCat)
(AnERFKFKMTEZTD), BRATTILLZ: TwistBioscience 8 BioCat)

Codon optimisation

BRI



For ordering primers, oligos and gene fragments, IDT can be used (https://www.idtdna.com.).
U514, BizeisfIEERER, sILAGER IDT (https://www.idtdna.com.),

Primers are ordered as “Single-stranded DNA”" in tubes, generally at a concentration of 25 nmole
DNA.
S¥pEELL "BiE DNA" RO ZCITTFES, iRE@EEZ 25 nmole DNA,

Plasmid miniprep

REINERE (Miniprep)

Execute all steps at room temperature. We use the Thermo Scientific GeneJJET Plasmid Miniprep kit
(K0502).
L BIYEEIR THIT. F(IER Thermo Scientific GenelET lRAV/NEHIEIHFIE (K0502).

Before you start:

FiazZai:

e Check if the Resuspension solution contains RNase A and is stored in at 4 °C and is not older than 6
months.

o WEERK (Resuspension solution) E&EH RNase A, 2&fifFHE 4°C T, BEIFNES 6

R.
. iE%%: RNase A BTI#BAE RNA, JIRAER RNA, ESTIEEAIEBIIMEIRDHT, ERHE

e Check if ethanol (96 %) is added to the Wash solution (in a ratio 1:1.75 or 35 mL EtOH per 20 mL
Wash solution).

o tREFIFK (Wash solution) EBEIMAZE (96%) (EEFI79 1:1.75, B 20 mL FEF&IIA 35

mL ZEg) .

e Check if there are salt precipitates or not. If so, shake the bottle or heat it up to 37 °C, and let it cool

down again to room temperature.
o MERAHMIE. MRE, EFRFEIGENNAZE 37°C, AEIHBXSHEER.

¢ SEER: R (Lysis buffer, 2% SDS/NaOH) 7HERTFASHITE SDS BT, MEFAMRE,
SRR KIETIE,

¢ In case you are making a freezer stock, take out an aliquot from your overnight culture before doing

the mini-prep.
o WIRFEHEAFER, BHEHTEFEINIRIEFDHNE—ES.
e Always make sure the bag of spin columns is airtight closed before and after use.
o IREEHRIRE DERIBRRIEE RIS AR E .

Protocol:

TERAR:



e Harvest overnight culture of 5 mL in a falcon, or take a 2 mL ep tube and centrifuge at 8000 rpm
(6800 x g) for 2 min at room temperature.

o W& 5 mL IRIEFYT Falcon &, EEX 2 mLEP &, 7E=IE TLL 8000 rpm (6800 x g) B 2 &3
.

o o To increase plasmid yield for low-copy numbers: take 2 or 3 x 2 mL culture (or spin down 10
mL culture in a falcon) and pool them after the resuspension step.
v o EERIBINMEEINETRAYE: B 28 3 & 2 mLIZF4) (8E Falcon EFEL 10 mL 1555
Y1) . AEEERLBREREIGH.

e Remover the supernatant by pipetting or decanting (make sure the LB medium is gone).
o BERRIEIHERRLER (R LB IH#ECHER) .

¢ Resuspend the pellet in 250 uL Resuspension Solution by briefly vortexing the cells and the pellet is
completely dissolved.

o F3 250 uL EERERE, BIEERIEARE, EENETE K.
o o If you have multiple pellets from the same culture, only use 250 uL Resuspension Solution
once for all pellets.

v o WIRFERBER—IEFMISNE, FIETNERER—IXR 250 uL ERR.

e Add 250 uL Lysis buffer and mix immediately by thoroughly inverting the tubes 4-6 times (do not
vortex) until the solution becomes viscous and clear.

o JHA 250 uL ZfEEITR (Lysis buffer) , FEIHEREEINE 4-6 XUBENRS (FEiRie) , B2A

REISHETEAES.

R HRRERMES SDS, eI DNA T, tIZiEhE, SNSRI AEEREA
DNA, SEEMRZMV/NAERISREAEREYD,

e Add 350 uL Neutralization Solution and mix immediately by thoroughly inverting the tube 4-6 times
(do not vortex).

o A 350 uL ##0#& (Neutralization Solution) , HEIMEREEILE 4-6 XZENRE (FER
IE) .

[ R PRDRSE pH EIRETE. BThI DNA Bu), gEduEREM (EFZANURLE) . MEEZE DNA
BR, TiEEMFSZMEBER. SDS REBIIKITE.

e Centrifuge for 5 min at >12.000 x g at room temperature.
o fE=IE FLA >12,000 x g B 5 .
¢ Transfer the supernatant to the GeneJET spin column by decanting or pipetting.
o B INEIEFRE RS LiERERE GenelET B/ILHE,
e Centrifuge the spin columns for 1 min at >12.000 x g at room temperature.
o fEEIETLA >12,000 x g BEOHEF 1 8.
| ¥R T DNA ER NG MRS RERE L.

e Add 500 uL Wash Solution to the GenelET spin column.



o [A Gene)ET B MEAANA 500 ul i%&i% (Wash Solution)
Centrifuge the spin column for 1 min at >12.000 x g at room temperature.
o fE=IE TLA >12,000 x g BT 1 D8,
Discart the supernatants and reuse the collection tube.
o FELBERAEEFANEE.
Centrifuge the spin column for an additional 1 min at >12.000 x g at room temperature.
o fE=IE FLL >12,000 x g FHMEOHET 1 D%
Make sure no ethanol residues remain or touch the spin column.
o HRRIRE JEETLBEIEME O,

[ WPREARERE, BT ARABIIZE. KB JESMHERAESAIRTEEERAL (40 PCR.
Estl) .

Transfer the spin column to a new collection tube (or 1.5 mL ep).
o FEOUHEBEFHIKNEE (1.5 mLEP &) .
Add 50 ulL Elution Buffer (or Mili-Q water) to the spin column membrane (in the center).
o AECHERE (Fy) BOA 50 ul R idik (8% Mili-Q 7K) .
Do not touch the spin column membrane with the pipette tip.
o FNEMABRIELIEME TR,
You can also lower the elution volume to 25 ul to increase the plasmid concentration.
o {REETLIRHFERMATRIR(EE 25 ul LUENNEALRE.,
Incubate the spin column for 2 min at room temperature.
o EEIR MEEBEUE 2 D1,
[ ER EEYLULERKTEDSIEE, A% DNA, REFE.
Centrifuge the spin column for 2 min at > 12.000 x g at room temperature.

o fEEIETLA > 12,000 x g BOETF 2 4.
o o You can resuspend the flow-through containing the plasmid on the same spin column
membrane and repeat steps the last two steps to get a slightly higher plasmid yield.
v o (RATLIBEBRAATAFREFNNEIR— B OEERE L, AESEERITER, LEKSHSHIRAL

&,
Store the plasmid at -20 °C.

o FERIMEFE -20 °C,



Freezer stocks

EfheRE (HHE)
e Take 0.75 mL of overnight bacterial culture and pipet in an autoclaved 1.5 mL screw-cap tube.
o HX0.75 mL SRAEEF, BRESEKXKER 1.5 mL BheEET,
e Add 0.75 mL of 25 % Glycerol (v:v in water). The final glycerol concentration should be 12.5 %.
o JOAN 0.75 mL 25% HiH (viv K&R) « REHBEKREN 12.5%.
C R EEERIAT, BOLDKSRFZACRIRAE IR, NTE(RE NMRIFAE.
e Write down the plasmid name, date, E coli strain and your name on the tube using a cryo-marker.
o {ERMKIRFCEMEE LETRAIRZIR. B, KITREERMIRINEZF,
e Store in the -80 °C freezer and update the inventory list.

o TFHUE -80 °C iKFEPHEFHEFBR.,

PCR on DNA template

DNA #&f PCR

For cloning, high fidelity DNA polymerases such as Q5 and Phusion are used.
XJTFoebE, EASRE DNA BREH, 40 Q5 # Phusion,

Reaction Setup for Phusion Polymerase:

Phusion R&EB/RMNIPER:

All components should be mixed and centrifuged prior to use. Assemble all reaction components on ice
and quickly transfer the reactions to a thermocycler preheated to the denaturation temperature (98°C).
Add the DNA Polymerase last to prevent any primer degradation caused by the 3'— 5" exonuclease
activity.

ATEESEERRNREHEC, K EERMBRNE?, FREERNEBEFRETHERE (98°C) AR
EIMY, =550 DNA R5Es, LARGLER 3'— 5' JMIBSEMS EAVEES YRR,

Component (¢8%3) 20 pL Reaction 50 pL Reaction Final Concentratio
Nuclease-free water (FAZE&ES7K)  to 20 pL to 50 pL

5 X Phusion HF or GC Buffer 4 uL 10 pL 1X

10 mM dNTPs 0.4 uL 1 pL 200 pM

10 uM Forward Primer (IEE31#) 1 pL 2.5 uL 0.5 uM

10 uM Reverse Primer (RFES1#) 1 uL 2.5 uL 0.5 uM



Component (4853) 20 pL Reaction 50 uL Reaction

Template DNA (##x DNA) Variable (see below)  Variable (see below)
DMSO (optional) (AJiz) (0.6 pL) (1.5 pL)
Phusion DNA Polymerase 0.2 pL 0.5 pL

To determine the amount of template DNA:

IREIRIR DNA £
DNA Amount (£8)
Genomic (EE4A) 50 ng-250 ng

plasmid or viral (BPA[Ei#%&) 1 pg-10 ng

Final Concentratio
<250 ng
3%

1.0 units/50 uL PCF

Note: do not use more DNA/plasmid template as indicated: too much template can consume all
Pl NS 4

IR AEEREITIETER DNA/GAMENR: SZRIRIRSBFEES 1.

Thermocycling conditions for a routine PCR:

1 PCR RUIRIEIAS
Step (X&) T [°C] Time (B318)
Initial Denaturation (#J38%tE)  98°C 30 seconds

25-35 Cycles ({EF)

Denaturation (&%) 98°C 5-10 seconds

Annealing (IBX) T annealing of the primers (45-72°C) ~ 10-30 seconds

Elongation (RE{H) 72°C Depending on the length of t
Final extension (FRZRZE(H) 72°C 5-10 minutes

Hold (fRiF) 4-10°C

4 G

Trouble shooting (¥FEHEER):

¢ GC buffer: replace the HF buffer with the GC buffer for DNA amplicons that have a high GC content

(65-80 % GC content).

o GC &EMif: X FEBE GC A& (65-80% GC &) I DNAFEF, B GC EHikEi HF Bk,
e DMSO can be added: it lowers the melting temperature and prevents annealing, thereby

minimizing secondary DNA structures which can increase the specificity.

o HLA#I DMSO: EfEEREEHEINRK, NMEARERE> DNA Z“REE, XALUEINER

1.

e Gradient PCR: make a gradient in the PCR machine to test different annealing temperatures.
Sometimes primers work better at a lower or higher temperature as the theoretical best

temperature.



o #E PCR: 7£ PCR XHREBELIHABIRKEE, B MEIHEICRERERREESIEE
TIEREY.
¢ Quick-step PCR: try omitting the annealing step in the PCR program if the annealing temperature
of the primers is too high (>68 °C). Just run your sample by cycling between the denaturing (98°C)
and extension (72°C) step.
o P& PCR (Quick-step): dIR3HMIRBXEE AR (>68 °C), =HEME PCR BFFRIBRXLE, R
TREARtE (98°C) FORE(H (72°C) LR Z BTN TH AR,
¢ Touch-down PCR: increasing specificity of PCR reactions (less nonspecific amplification) by starting
with a higher annealing temperature and gradually reducing it through e.g. 10 cycles until it reaches
the calculated annealing temperature of the primers or some degrees below. Follow the standard
Reaction Setup for PCRs.
o [##& PCR (Touch-down): BISMRERHEIEREFE, FEGN 10 MERPZAPRTEE, HEA
5 Rt BRXEERERILE, KiEgS PCR RNAMSFME (RDIHSRMT1E) . 818 PCR YR
ERMNIRE,

Thermocycling conditions (Touch-down example):

MERSRE (bFE PCR M) :
Step T[°C] Time
Initial Denaturation 98°C 30 seconds

10 Cycles Auto delta: -0.5°C

Denaturation 98°C 5-10 seconds
Annealing T annealing + 2°C  10-30 seconds
Elongation 72°C Depending on length / 15-30s/kb
25 Cycles
Denaturation 98°C 5-10 seconds
Annealing T annealing-3°C  10-30 seconds
Elongation 72°C Depending on length / 15-30s/kb
Final extension 72°C 5-10 minutes
Hold 4-10°C
PCR clean-up

PCR =428t

GeneJET PCR Purification Kit
GeneJET PCR #ftitz=



All purification steps should be carried out at room temperature. All centrifugations should be carried
out in a table-top microcentrifuge at >12000 x g.
e SRNAZR NHT. MERONESTVUMERCHLHLL >12000 x g #17.

e Add a 1:1 volume of Binding Buffer to completed PCR mixture and mix thoroughly by pipetting up
and down. (Color should be yellow. If the color of the solution is orange or violet, add 10 pyL of 3 M
sodium acetate, pH 5.2 solution and mix.)

o [E5eRkAY PCRIBEYIHION 1:1 (FRRRIESRMHR (Binding Buffer) , B L FUITRDRS.
(BB NEE. MRFREAEEEERE, A 10 uLl 3 M 2K pH 5.2 BRHRE. )

[ R SRETRTEE pH 185, DNA SEERIEFERIESHNE, =EEx pH IEHf.

o o Optional: if the DNA fragment is < 500 bp, add a 1:2 volume of 100 % isopropanol (e.g., 100
uL of isopropanol should be added to 100 L of PCR mixture combined with 100 uL of Binding
Buffer). Mix thoroughly.

» o BJi%: U5 DNA FER < 500 bp, A0 1:2 {7389 100% FREE (40, @ 100 uL PCRIBE
5 100 uL EFEEPRIGESHKFION 100 uL TRE) . ROES.

o Note. If PCR mixture contains primer-dimers, purification without isopropanol is recommended.
However, the yield of the target DNA fragment will be lower.

» R IR PCRBEVMZEIM_RIKX, BNAERARREHTEN (BETERNDFR
fK) . 182, B#x DNA RERA=EXMFK.

e Transfer < 800 pL of the solution from step 1 to the GeneJET purification column.
o FLZE 1 RY < 800 pL iB#&RAETZE GenelET ZB{HAE,
¢ Centrifuge for 30-60 s at >12000 x g at room temperature and discard the flow-through.

o fE=R LA >12000 x g Bi1 30-60 ¥, HFERFK,
o o Repeat this step, until the entire solution has been added to the column.

» o EEIMPR, BRIFMEEKRESIAES.

e Add 700 pL of Wash Buffer to the purification column. Check if the Wash buffer was diluted with
ethanol before use.

o [EEMEAEFIIA 700 pLitiRETR. ERAIMNELRETRELCRAIERRE,

e Centrifuge for 30-60 s at >12000 x g at room temperature and discard the flow-through and place
the purification column back into the same collection tube.

o EERETLL >12000 x g Ei» 30-60 #, AEREFR, FEAWEMNEIR—MREES,

¢ Centrifuge the empty GenelET purification column for an additional 1 min at >12000 x g at room
temperature to completely remove any residual wash buffer.

o FEZETLL >12000 x g SHNBLZHY GeneJET AU 1 5%, LIS AMEMREBINERE TR,
¢ Transfer the GenelET purification column to a clean 1.5 mL microcentrifuge tube.
o 1§ GenelET ZB(LIEEEREITIRAY 1.5 mL HEBOET.

e Add 50 pL of Elution Buffer or Milli-Q to the center of the GenelET purification column membrane
and centrifuge for 1 min.



[a GeneET ZB{GAERRAIACVINAN 50 pL kiR iPi&eEk Milli-Q 7k, HED 1 o8,
o Note. For low DNA amounts the elution volumes can be reduced to a volume between 20-50
ML.

» 0= XK DNA &, ZFEIRIATRAILURDE] 20-50 uL Z[dl,
o If DNA fragment is >10 kb, prewarm Elution Buffer to 65 °C before applying to column.

= 0 #05R DNA FE >10 kb, TEMNZEIE EZ RIS PRITRE 65 °C,
o You can resuspend the flow-through containing the plasmid on the same spin column
membrane and repeat steps the last two steps to get a slightly higher plasmid yield.

» o (REILABEBRAATAFREFNNEIR— B OERE L, AESEERTMEER, LEKSHESHIRAL

’LL%O

o

o

o

o

¢ Discard the GenelET purification column and store the purified DNA at -20 °C.

o EF GenelET 4ifbiE, FE4E{LAY DNA fiEFE -20 °C,

Isopropanol method

L= 1S]iEs
Extraction buffer:

HRENR IR :

e 200 mM Tris-HCl pH 7.5
e 250 mM NacCl

e 25 mM EDTA

e 0.5 % SDS

Protocol:

SRR

e add 400 pL of cold extraction buffer to your DNA sample.
o [EMRAY DNA BN 400 pL iSIREE TR,
e Centrifuge at maximum speed for 1 minute at 4°C.
o £ 4°C TLUESHEERLD 1 2.
e Take + 350 pL of the supernatant and transfer to a new tube.
o IREXZY 350 pL biERFEBEFEF.
e Add 1:1 cold isopropanol (100 %) and mix thoroughly.
o AN 111 AR FAEE (100%) HRDES.
e Leave overnight at 4°C.
o £ 4°C THEEK.
e Centrifuge at 4 °C at maximum speed for 2 minutes and discard the supernatant.
o £ 4°C TLUESHEERLD 2 o#, AFELER.
e Add + 600 pl cold EtOH (70%).
o IIAZY 600 pl &2 (70%) .
¢ Centrifuge again at 4°C at maximum speed for 2 minutes and discard the supernatant, be careful

not to disturb the pellet.
o XL 4°C TURSEEBRL 2 0%, FXELER, iTEAENMITIE.



¢ Keep the tubes open to dry the pellets and remove all the EtOH (around 10 minutes) at room
temperature.

o (RIFEEITH, EEBETTENEHERMEZE (2910 o) .
e Resuspend in + 20 pL MilliQ
o FBY 20 uL MilliQ /K=,

Gel extraction with a kit

e L

E.Z.N.A Gel Extraction Kit (Omega Bio-tek)
E.ZN.A BBHEBIRFIE (Omega Bio-tek)

Before starting:

FiazZai:

e Prepare SPW Buffer according to the manual (add 100 % ethanol).
o HRIEFAMIES SPW Eihi& (A 100% ZE2)

e Set heating block or water bath to 60 °C.
o REINFRRREKAIRES 60 °C,

e Decontaminate the UV-illuminator with ethanol.
o FZEEXSEINEFHUHITES.

e Wear protective eyewear when using the UV-illuminator.

o {ERRINEFHUITMEIR B,

Protocol:

o After adequate separation of bands in an agarose gel, carefully excise the DNA fragment of interest
with a decontaminated scalpel or razor blade.

o TEIFIERERRT RS DBEE A, BESHNFATIEII /IO RSB DNA FE,
¢ Take the minimum size of agarose slice as possible (flip the excised band and remove the bottom
part of the agarose that does not contain DNA).

o RAJRetIIE/RIRIRIERETI A (B P RIS, KRREREBAE DNA fYIRfsHERRs) .
e Chop the agarose slice into smaller pieces.
o FFImREHEY] A IREE/ NIRRT
e Weight the agarose slice in a clean 1.5 mL reaction tube.
o FEFIERY 1.5 mL RNESIRERIEE A .
e Add 1 volume XP2 Binding Buffer (volume of XP2 buffer in mL = weight of agarose in mg).
o AN 1 f3ATRRY XP2 FEEPR (XP2 FZRAYATR mL = InfisiEEE mg) .
¢ Incubate at 60 °C for 7 min or until completely melted; vortex/shake the tube every 2-3 minutes.
o £ 60 °C TFB 7 D EETERMMN, & 2-3 DihRie/EhlE.,
o o Monitor the pH of Gel/Binding Buffer mixture by color (if it turns orange/red, add 5 uM
sodium acetate pH 5.2).

» o BIHAEKISR/ASENRESYN pH E (NRTHBE/LIE, A5 UM ZESN pH
5.2) .



e Add up to 700 pL of the Gel/XP2 Binding Buffer solution to a HiBind DNA Mini Column inserted into
a 2 mL Collection Tube.

o ¥&Z 700 uL FE/XP2 ZEEEIFHRARIINGEA 2 mL KEEERY HiBind DNA H{FiE,
e Centrifuge at 10,000 x g for 1 minute at room temperature, discard the flow-through.
o FEEIRTLA 10,000 x g Br 1 08P, FERFRK.
e Repeat these last two steps until all of the Gel/XP2 Binding solution has been transferred to the
column.

o EEREMNEER, ERIFBRISR/XP2 S5 BREREREIEF.
e Add 300 pL XP2 Binding Buffer.
o O 300 pL XP2 &&E K,
e Centrifuge at 13,000 x g for 1 minute at room temperature, discard the flow-through.
o FE=EIRTLA 13,000 x g B 1 o8, FEMFK.
e Add 700 pL SPW Buffer. (Check if SPW Buffer is diluted with 100 % ethanol prior use).
o fIA 700 uL SPW &k, ({EFRIGE SPW EFRESEH 100% ZE#HRE) .
o o Check if SPW Buffer is diluted with 100 % ethanol prior use.
» o fFARIEE SPW RTKREREA 100% JEWHRE.
e Centrifuge at 13,000 x g for 1 minute at room temperature, discard flow-through.
o fE=iE FLA 13,000 x g BIO 1 08, FERFRK.
¢ Repeat the washing step with SPW Buffer.
o BEE SPW ZFRFFLER.
¢ Centrifuge the empty Column at 13,000 x g for 2 minutes at room temperature to dry the column.
o fE=iRE FLA 13,000 x g BIOEHE 2 DHLATEEF.
¢ Transfer the Column to a clean 1.5 mL reaction tube.
o BIEFEBEITIEM 1.5 mL RNES,
e Add 30-50 pL Elution Buffer or Mili-Q water to the center of the column membrane (do not touch
the membrane with your pipette tip).
o EMHERRFOIIA 30-50 pL isEhiE iR Mili-Q 7K (FRERBRISSIEE) .
o o To increase the DNA yield, preheat the Elution buffer or Mili-Q water to 65 °C.
» o J9¥EN DNA =8, Rkl ifikar Mili-Q 7KFAE 65 °C,
¢ Incubate for 2 minutes at room temperature.
o E=EIR MEE 2 D,
e Centrifuge at 13,000 x g for 1 minute at room temperature.
o FE=RTLA 13,000 x g B 1 9544,
o o To increase the DNA yield: repeat the last 3 steps by re-suspending the same DNA elution
fraction onto the same column membrane.
= o /9iEN0 DNA F=&: BidEEER DNA FEiREHINEIR—HR LXESRE 3 MPER.
e Store DNA at -20 °C.
o 1 DNA f577£ -20 °C,

Low melting agarose gel extraction

{EEla R AErE R AU

(RXUHEE FERE, BEEE EARIEIN A BRE iz e R LI S BT, 2551)



Agarose gel electrophoresis

IR REfEEE B HE ik

1 x TAE running buffer recipe can be diluted from a 50 X TAE stock solution with pH around 8.5:
1 x TAE BRI HFREC/TAILAR pH £9 8.5 R 50 X TAE S RMERETIAL :

50 X TAE stock For 1 L:
50 X TAE &% (1 L):

e Tris-buffer (121.14 g/mol): 242 g (Final: 2 M)
e 0.5 M EDTA stock solution (pH 8): 100 mL (Final: 50 mM)
e Acetic acid 100 %: 57.1 mL (Final: 1 M)

Note: 0.5 M EDTA is store-bought (do not attempt making this yourself). The 50 x TAE buffer is stored at
room temperature. pH should not be adjusted normally.

& 0.5 M EDTA BMSLRIAER (AESHBECEH)) . 50 x TAE RifERE=R MrF. BEAFTEET pH
E.

DNA gel electrophoresis:
DNA EEfZFaK:

¢ Weight out the appropriate mass of agarose into an Erlenmeyer flask. Agarose gels are prepared
using a w/v percentage solution.
o FREVEERIIRISFEMA SRR, IRISHEERGER w/v BRHUERHIE.
o The concentration of agarose in a gel will depend on the sizes of the DNA fragments to be
separated, with most gels ranging between 0.5 %-2 %.

v SRPIRIERERYREEUR TES BRI DNA FEREIA/)N, KRESEERAYARESBEIE 0.5%-2% ZI8,
o = For several general approaches in our lab, a 1 % gel is appropriate
v = TFEAILRERIRERTE, 1% BRESEN
o = For small DNA fragments (< 750 bp), try using a higher % (e.g. 2 %)
= = 33T/ DNA FEg (< 750 bp), =IERRESEDL (Hla0 2%)
o = For separating large DNA fragments (> 5.000 bp), try using a lower % (e.g. 0.8 %)
= = XITF2EK DNA R (> 5,000 bp), SIfERREESEE (Fia0 0.8%)
¢ Add running buffer to the agarose (1 X TAE) inside the Erlenmeyer flask.
o MERAFRPAERIEFEINANERIXE TR (1 X TAE),
o = Use around 30 mL for small gels
» = /NIRZYFAE 30 mL
o = Use around 60 mL for medium gels
» = FRRREIFE 60 mL
o = Use around 80 mL for large gels (two layers of combs)
KRR (WEHF) 29F 80 mL
e Melt the agarose/buffer mixture in the microwave, make sure that the mixture is sufficiently
dissolved (it can boil in the microwave).

o TERRIFFRMUIFIENE/ RITRESY], BREBSYFRD AR (CHLERBIAFHE) .



e Pour the mixture into a prepared gel holder including the gel comb and add a droplet (1-2 pL) of
Ethidium Bromide, mix thoroughly using the pipet tip.
o KREMEINESIFIEEMFAISIBGERES, FIIA—E (1-2 L) R (EtBr), ARkieLksws
Ba.
o = BE CAREFUL not to touch anything with your hands after working in the EtBr contaminated
area! Always wear gloves when working with EtBr.
w = July, 7E EtBr SRR TIFRAERFMIEEAARA! B(F EBr IR hEFE.
o = Remove air bubbles attached to the comb wells.
v = KIRMIEERALLAYSIE.
o = Make sure to have a tray underneath in case of spilling gel.
- RTES—MNERE, LESERGE,
After solidification (30 min), place the gel into a gel chamber supplied with enough 1 x TAE running
buffer.
o HEE (30 o) , BEEMNIIEEY 1 x TAE BEKEERAIEEIKES,
o = Note: during warm summer days, gel solidification can take longer.
IR IR E, BREEE T RER R E KAYRTIEL.
Gently remove the comb by lifting it upwards.
o BT LIBAIREE TS
Load your samples.
o F#¥,
o = Samples contain loading dye to a 1 X end concentration.
HERPEERIREN 1 X AR,
Load a DNA ladder (e.g. 10 Kb-ladder: 4.5 pL, at one or both sides of your sample).
o #; DNA Ladder ({540 10 Kb-ladder: 4.5 uL, 7EHERAI—MIEFM) .
Run the gel at manual settings (steady 120 V) for about 30-40 min or until your DNA is separated
sufficiently.

o EFMRE FEITER (1Bx 120 V) £9 30-40 5%, kBRI DNA ZHDE.
Visualize the gel at the Biorad GelDoc Gel Imaging System.
o ff Biorad GelDoc S5 R FH LR

RNA gel electrophoresis:
RNA EBRFRK:

Note: RNA is easily degraded by RNases which are omnipresent in the gel tank or the buffers. Also use
filter tips to prevent aerosols being blown in your samples. Make sure all products are clean by rinsing
them with RNase-AWAY. Wear gloves at all times.

IR RNA REZERRIESRE TRPTAAIEN RNases (RNA E8) [EfR, REERRCIRSLIARS LESIARW
AR, BIRFTEYIRENEE RNase-AWAY [F%T1%. £EREBFE.

e RNA gels are prepared similarly to DNA gels (1 % agarose), however, due to the instability of RNA,
the devices (holders, combs, gel tank) should be cleaned with RNase AWAY prior use.

o RNA EHRAIHIERAT DNA BHL (1% IfERE) . (BR, BT RNARRREEN, RE (R, fiiF.
BERHE) TEfEFRIALERA RNase AWAY 5%,

e The running buffer (1 x TAE) is separate for RNA-gels (do not use same running buffer as for DNA
gels).

o RNA EHRfEFERIRRIREIKEDR (1 x TAE) (FRE(EAS DNA BHRERAIEIKXETR) .



Prepare the gel as mentioned above with 1X TAE electrophoresis buffer diluted with DEPC H20; do
not use this buffer again.

o W EFMA, ML DEPC /KR 1X TAE BBKENREIEZ R, AERXERLE TR,
| E8E: DEPC /k&MEEIREKSAY RNase,

Add loading dye to your samples prior loading them on the gel.

o fE LAFRIEARATPIIN LR,

Add the normal DNA ladder.

o NONE# DNA Ladder,

e Running conditions and visualization are identical as for DNA gels as indicated above.

o BTHMFAMILS X DNA EERRAER.

Restriction enzyme digestion

BREVTEPITIEEHM (B8D)

A full list of restriction enzymes available in the PLT lab can be found in “Documents - BIOSYST - Van
de Poel Lab/PPL-Lists/Restricton enzymes PPL.xIsx"

PLT sE3& =] FRAIBRAHI MR TIEBISS SR LAZE "Documents - BIOSYST - Van de Poel Lab/PPL-
Lists/Restricton enzymes PPL.xIsx" =3ZE!,

A typical restriction digest using ThermoFisherScientific restriction enzymes:

{$F ThermoFisherScientific R4 IESEYBERYES L 2 N :

Component Amount
dH20 Up to 20 pL
10X Buffer 2 pL (1X)
DNA Up to 1 pg

Restriction Enzyme (10 units) 1 pL each

Mix gently and gently spin down for a few seconds. Note: the restriction enzyme should be the last
added to the reaction and always kept on ice.

REFREFETEO/LNM., 5 REMERTIEBNIZEREMIZIRNFR, FERERFEKLE.

e If you use several enzymes at once, the amount of enzymes should not exceed 1/10 of the total
reaction volume.

o WNRERIERLIES, EBAIEARNBILSRMIATRRY 1/10,

[ iR EBETEEET, ISRIHM (>10%) SIEESEIEESE "ESEM"  (Star activity, BD
SRR .



¢ If you use several enzymes at once, check for their efficiency in the diverse buffers
(FD/B/G/O/R/Tango; Reaction Conditions for Restriction Enzymes | Thermo Fisher Scientific - BE).

o YNRERIFERARILIPEE, BREC(IIERRZE TR (FD/B/G/O/R/Tango) HRIEZE (£% Thermo Fisher
Scientific - BE ROBRHIMERTIBERASRIS)

¢ Incubation time can be 1-16 hours, typically 1-4 hours, but can be increased up to 16 hours with
reduced units.

o IFERIERILLZ 1-16 BT, BE 1-4 /N, EWNSRFEERN, sTLUEINE] 16 /T,
o o Longer incubation times are needed when buffer compatibility is not optimal.

" o HENRFREMARKEN, FEEKNFSIE,
¢ Incubation temperature is enzyme-dependent, typically at 37 °C.
o IEBIREEURTEE, BE 37 °C,

¢ Stopping the digestion reaction might be done by heat inactivation (65 °C or 80 °C for 20 minutes,
depending on the enzyme).

o KR MATLIBIIATGE (65 °C 5 80 °C 4 20 £¢h, SREUATES) KA.
Ligation

2

T4 ligation

T4 &%

¢ Set up the following reaction in a pcr-tube on ice

o fEik ERY PCR EFIRELITRMN

Component 20 pL Reaction

T4 DNA Ligase Buffer (10X)* 2 uL

Vector DNA (50 ng) Use NEBioCalculator to calculate molar ratios
Insert DNA Use NEBioCalculator to calculate molar ratios
Nuclease-free water to 20 pL

T4 DNA Ligase 1L

Note: You can easily scale down the reaction to 10 uL.
ERC IRATLABRIAIIG R N 48/N2l 10 ul,

T4 DNA Ligase should be added last.

T4 DNA IEHZEENEREINA.
T4 DNA Ligase Buffer should be thawed and resuspended at room temperature.

T4 DNA EEEE RN EE R NMEGAHER,



[ OEEE BRTEE ATP, NEERLMIRMHEERE. ATP BRZTUE, FRDES, BUIERERRIE.

It is recommended to start with 3:1 insert:vector ratio and if unsuccessful to repeat with 1:1 and 5:1.

MM 3:1 B9 A BRI EUBIFFIR, aNSRARTD, WESAER 1:1 71 5:1,

¢ Gently mix the reaction by pipetting up and down and briefly spin down.
o B E M IRERREERMNERAEER LD,
¢ Incubate in a PCR machine:

o £ PCR{YHIEE:

o o For cohesive (sticky) ends, incubate at 16 °C overnight or room temperature for 10 minutes.
v o XFFHEMERIR, 1E 16 °C SRFBEAE=IE FES 10 o8,

[ R 16°C REEEEMHMNSERELEZENTHER. BETEIESESEAME, MET
SIS EEEEEIE(E.

o o For blunt ends or single base overhangs, incubate at 16 °C overnight or room temperature for
2 hours. (high concentration T4 DNA Ligase can be used in a 10 minute ligation).

v o MWTFTFRRERFEERLR, £ 16 °C IREBHAEEE TS 2 /. (ERE T4 DNA &k
BRI 10 DPhikss) .

o o Alternatively incubate at room temperature for 2 hours, followed by incubation at 16°C
overnight.

» o BEREEIR MEFB 2 BT, AFE 16°C IRIFE.
e Heat-inactivate at 65 °C for 10 minutes.
o f£ 65 °C HKIE 10 o8,
e Chill on ice and transform 1-5 ul of the reaction into 50 yL competent cells.
o K EREFRE 1-5 ul RELEEACE 50 pL BRSZS4E.

Restriction-based cloning

EF g5

This is a classical method by combining the unique cut-sites of two different restriction enzymes to
clone in a DNA fragment in the vector of choice. The RE cut-sites for a PCR product are typically added
to the primers (extra base pairs after the template specific primer part).

XE—FERHETE, BESEERMAEREMEATIEIIRIEINR, & DNA RERERIEENARH, PCR
FREBI B ERINZIS I (MR FIES 8B D < BRI MEEST) .

e Choose your backbone and insert so that they have compatible RE cut sites for restriction enzymes
that allow your insert to be placed into the backbone in the proper orientation.
o IEFFRIBRMBARR, FEE(IEAFRSNREIEMIIEIIEIN R, NTRIHRATEN R ERUAERITS
)N
e Note: take into account the orientation of the insert in your vector.

o ER: FEEMPMARERAISME,



e Depending on the restriction sites available in the backbone, add the corresponding sites to the
start and end of the insert through PCR.
o RIEEZEFATARIRBIMALR, BiE PCR BERAIARIIZNEN R BRAGEEAF IR .
¢ Note: make sure these restriction sites are unique to the sites you need, avoid internal cut sites in
both the vector and insert. In the case the RE can cut in your template, either use other RE or
perform site directed mutagenesis.
o IR MRXLIRFIMERZRIFRIMTBEINE—LR, BREFIEARAEBHIMIEIR, NREEERER
RERETIR, BEREMEEHITERRE,
¢ Digest both backbone and insert with the correct RE(s) in separate reactions (see restriction digest).
o TESIRAIS N H FHIEFRIREIEM IS B BB R (WESTIEK) .
o o The restricted insert can be isolated by using a PCR purification kit (see PCR clean-up).
» o FRYIEHMEN FERAILAER PCR G{LidFIEDE (I PCR 4{) .
o o The restricted vector backbone will have to be gel extracted, therefore it is recommended to
use 1 pg of DNA template for its digestion.
» o FEUISROBINE R TIREME, FEIEINGER 1 ng DNA &Rt 7.

Note: If you are going to use only one restriction enzyme for both ends, or enzymes that have
compatible overhangs or no overhangs after digestion, you will need to use a phosphatase to prevent
re-circularization of the backbone plasmid. Therefore, treat the vector with a phosphatase after RE
digestion and prior to the ligation step (or prior to the gel purification step). CIP (calf alkaline
phosphatase) or SAP (shrimp alkaline phosphatase) are commonly used phosphatases.

TR MR TEAERIR RER—MIRFIERTE, BEERBCEEEREREREAREIRIE, (RREEER
BAEREESRBr LEBZRRRAIEIME. B, AERECETIERLSRCA (SRS ERZRN) | AREREs R
K. CIP (/NHEEeiEREE) B SAP (AMEMEREEREE) 25 RRIBERES.

[OERR EEEEERE S BiRER R LR, BHRESAMREMARIRE) 5 BiRR, EELTEERER (BiF) |
Hee5HA 5 BERAvEARR (RUET) &,
e Ligate the two fragments with T4 DNA ligase (see ligation).
o F T4 DNA EEFERXE MR (WiEE) .
e After transforming and miniprepping the plasmid, use sequencing primers that cover the backbone
and insert to confirm correctness of the orientation of the insert.

o HMF/NEHERAG, (EREZEBRMBARERIINFS WISRIAEAN R BRI RRIERME.

Gateway cloning

Gateway 52[&

Official protocol for multiple Gateway cloning:

£ & Gateway WENELLE:

https://www.thermofisher.com/be/en/home/life-science/cloning/gateway-cloning.html

The protocol is described for cloning a promotor and gene of interest using two entry vectors:
pDONRP4P1 for the promotor and pDONR221/pDONR207 for the coding sequence (CDS).

X EER T ERRNNEARE S FIECEER: pDONRPAP1 BTEF,
pDONR221/pDONR207 FiF4miEF5! (CDS).


https://www.thermofisher.com/be/en/home/life-science/cloning/gateway-cloning.html

Primer design for cloning of promoter in pPDONRP4P1:
£ pDONRP4P1 5 EFENFRISIRIT:

e Select a promoter region about around 3 Kb.
o L] 3 Kb B FXIE,
e For the design of the primers, select DNA-specific sequences of 18-25 bp each and add Gateway-
specific sequences.
o XFSIMRLT, ¥EHEF 18-25 bp A9 DNA FFUEFFIFHRIN Gateway FEF RS,
e For promoter cloning, the attB4/B1r sites are compatible with pDONRP4-P1R.
o MFIZENFFekE, attB4/B1r fisa5 pDONRP4-P1R &,
e Gateway attachment sites plus 18-25 bp sequencing-specific (indicated with “X" ).
o Gateway MERI=INL 18-25 bp NFERMERFS (B X' ®R) .

Primer Sequence
attB4-Promoter-F GGGGACAACTTTGTATAGAAAAGT TGXXXXXXXXXXXXXXXXXXXX

attB1r-Promoter-R ~ GGGGACTGCTTTTTTGTACAAACT TGXXXXXXXXXXXXXXXXXXXX

Note: the reverse primer should stop right before the ATG start site of the CDS.
R RFI3WIBIE CDS B ATG EBIARIR AL,

Note: in some cases, there are regulatory elements in the first intron of the gene, and in this case, you
include the first intron in the sequence of the promotor. Make sure the start site is non-functional, so
that the actual start site is in the fusion protein.

TR AREERT, EENE I RaFPFERETH, AXMERT, (FERE— I NEFEaERHFF
Fip, HRzERMRITINEE, BRI TREEET .,

Primer design for cloning of coding sequences in pDONR221 or pDONR207:
£ pDONR221 5 pDONR207 H5Ei&4mtBR5IRIS 14t

¢ Use cDNA (and not gDNA) for PCR-amplifying the gene of interest.
o {£F cDNA (42 gDNA) &) PCR T 1ERKEERRIENR.
e For cloning a gene of interest via the Gateway cloning strategy, design primers consisting of 18-25
bp gene-specific sequences and the Gateway attachment sites.
o BT Gateway SRR T IERSGBIVER, ®itH 18-25 bp ERYFRMFFIFD Gateway EIRHE
BXHYS 14D,
e The attB1/2 sites are compatible with pDONR221 or pDONR207 as entry vector.
o attB1/2 I SIEANIIZAR pDONR221 5 pDONR207 37,
e For the gene-specific sequences:
o MTFEERRMFS:
e The forward primer starts with the start codon (ATG) of the CDS.
o IEF5I#IM CDS RIERINES T (ATG) Fia.
e For the reverse primer, it depends if you want to add a C-terminal tag (e.g. fluorescent marker like
GFP).
o MFRMA5Y, XEUATIREEERMN C mtn&s (FIASEHRS, a0 GFP) ,
o = If you have no tag at the end of the gene: you include the stop codon in the sequence-specific
part of your primer.

v - IRRERRRImRERES . 3 MNFISSERS e SR IEEE T,



o = If you want to add a C-terminal tag, then do not include the stop codon in the sequence-
specific part of your primer, and make sure the coding sequence is in frame with the C-terminal
tag in the destination vector.

» = SNERFAEEAIN C imfrss, NABES IMNFIISRIESoPERRIEERN T, FRERIEFYISE
AIEIAFRY C ImiRESISiE—EL

Primer Sequence
attB1-CDS-F GGGGACAAGTTTGTACAAAAAAGCAGGCTTCatgxXXXXXXXXXXX
attB2-CDS-R GGGGACCACTTTGTACAAGAAAGCTGGGTCXXXXXXXXXXXXXX

Before starting:

FiaZHei:

e For the BP and LR reactions, half the enzyme volume of the official protocol is sufficient (4 pL
instead of 8 puL).
o X4F BP # LR iz, BEASEN—FEARMERT (4 pL &8 ul) .
¢ Aliquot the BP and LR clonase enzyme mix and avoid freezing and thawing; prepare aliquots of
about 2 pL, and store at -80 °C as this increases the lifespan of the enzymes.
o 3% BP #l LR RIEZEGESY), BRREFRR, HEEYN 2 ul 9%k, FEFE -80 °C, XAILUEINESHY
=
e Treat the BP and LR clonase enzyme mix gently; do not vortex!

o R2ZFXFF BP 7l LR IZEGRESY), AEiRhE!

BP reaction (Gateway™ BP Clonase™ Il Enzyme mix):
BP K (Gateway™ BP Clonase™ Il Enzyme mix):
(T1gE: ¥ PCR F=HIEHANIJEHEX pDONR)

e Put 150 ng entry vector (e.g. pPDONR221 or pDONR227 or pDONRP4P1) in a PCR tube.
o ¥% 150 ng NIJE/K (51a0 pDONR221 B pDONR227 & pDONRP4P1) HZA PCR &,
e Add attB-PCR product (40-100 fmol).
o JOA attB-PCR 4 (40-100 fmol),
o = Optional use a pDEST with GOI already including attB-sites in the same amount as the
pDONR.
v - IAEASES attB LmAY GOl (ReXEER) #Y pDEST, HES pDONR 1H[E.
e Add 2 pL TE buffer pH 8.0 (10 mM Tris-HCI, 1 mM EDTA, pH 8.0).
o A 2 L TE &)t pH 8.0,
o = Use at least 2 uL TE buffer; fill up to 4 uL with TE buffer if needed.
v - B/DMEA 2 L TEZPK, WMRFE, B TE ZRPRHNEE 4 L.
e Add 0.5-1 pL BP clonase enzyme.
o O 0.5-1 pL BP Faf£fs.
o = for small inserts like oligo cloning, 0.5 pL BP clonase is sufficient; for longer sequences like
promoter regions or coding sequences use 1 uL.
v - SNTHEEKEBREXEN/MENFER, 0.5 uL BP REMFHER T, MNTHEEHFXIESRESF
FIXFRIBHSRS!, £/ 1 L.
o = Add BP clonase gently (do not vortex), flick against the tube and then gently spin down the
mixture quickly.

- REIIA BP EES (AEiREE) , BEIlE, REREERELREY.



¢ Incubate mixture at 25 °C for at least 1 h (preferably overnight) in a PCR machine.
o f£ PCR T 25 *C HEFREMED 1 /N (RIFIR)
o = Reaction mixture can be also kept at room temperature (instead of 25 °C), unless the room
temperature is unusually high or low (winter/summer).
v REGREYIHAILMESESRE (K& 25 °C) |, KIE=ESERHR (BXK/EXR) .
e Optional: Add 0.5 pL of Proteinase K solution to terminate the reaction; incubate for 10 min at 37°C.

*works also without proteinase K treatment.
o Ai&k: JOA 0.5 pL BEE KIFRIALIERN; £ 37°C 8 10 2. “RKEEEHE K BB

For calculating the fmol PCR-product needed for the BP reaction, use the following formula:
it& BP RRFFEERY fmol PCR =24, {FARLITFA:

_ Jmol x N x 660 fg y 1ng
N fmol 106 fg

ng

e N:size of DNA in bp (DNA B9/, B bp)

For further details see: (Link in original)

BEEFREN: (R EE)

LR reaction (Gateway™ LR Clonase™ Il Enzyme mix):
LR R (Gateway™ LR Clonase™ Il Enzyme mix):
(THEE: 1N IFEEFRIfF EREZAN BRIZCH pDEST)

e Put 150 ng destination vector in a PCR tube.
o 1§ 150 ng BRIBEAKRKIAN PCR &,
e Add 75 ng entry vector.
o IO 75 ng NIJEA,
e Add 2 pL TE buffer pH 8.0 (10 mM Tris-HCl, 1 mM EDTA, pH 8.0).
o JAN 2 pL TE 4% pH 8.0,
o = Use at least 2 uL TE buffer; fill up to 4 uL with TE buffer if needed.
v = =/DERA 2 uL TERRR; WIRFE, A TEZPRINEE 4 L.
e Add 0.5-1 pL LR clonase.
o I 0.5-1 pL LR FafEEs,
o = for small inserts like oligo cloning, 0.5 pL LR clonase is sufficient; for longer sequences like
promoter regions or coding sequences use 1 pL.
v = XFMENRER, 0.5 pL LR TefElsEs, JFRISFS, £/ 1 L,
o = Add LP clonase gently (do not vortex), flick against the tube and then gently spin down the
mixture quickly.
» - BRI LR 5fEEE (RERNE)  BHlE, ARREEEELD.
¢ Incubate mixture at 25°C for at least 1 h (preferably overnight) in a PCR machine.
o £ PCRAXHFTF 25°CIHFBZEMD 1 /N (RIFIR)
o = Reaction mixture can be also kept at room temperature (instead of 25 °C), unless the room
temperature is unusually high or low (winter/summer).
v RECREYIHAILMBSESRE (K& 25 °C) |, KIE=ESERHR (BXK/EXR) .
e Optional: Add 0.5 pL of Proteinase K solution to terminate the reaction; incubate for 10 min at 37°C.

*works also without proteinase K treatment.
o i&k: JOA 0.5 pL BEEE KIBREILRMN; 37°CIHFE 10 o1, REEEE K LEBALL



For both, BP and LR reactions: use 2 uL for transformation into chemically competent E. coli cells.

X3F BP #1 LR [h: {38 2 pl BRI RN RS SAIE T,

Note: For multiple Gateway cloning:

TR XWTFSE Gateway wfE:

¢ LR reaction that combines multiple entry vectors into one destination vector needs to be done
overnight.
o BEANNHFASEI— P BERIEMARPR IR RNFEIRIHT.
e In this case, commercially produced competent E. coli cells are preferential.

o IEXFHMERT, BUEFHNRZSATRARERE

GreenGate cloning

GreenGate 72[F

GreenGate cloning is based on Bsal mediated golden gate cloning, but adapted with a suite of plasmids
for use in plants. The strategy consists of first making 6 entry plasmids (A — F modules, corresponding to
promoter, N-terminal tag, CDS, C-terminal tag, terminator and a plant resistance gene) using Bsal
cloning.

GreenGate TEfEET Bsal "' SHY Golden Gate Fafg, (BET—ERAAT TEBLIBATEY. ZRBEEES
{£F Bsal sef£HE 6 NANIIEHRL (A -F &R, DRRINEFF. N imir&. CDS. Cimtrss, LKRILFHIEYIN
HMEE) .

These entry modules are designed to give complementary overhangs to the neighboring plasmid in the
scheme, so that they can only be ligated in the correct order A — F in the destination vector.

XL IERHIR T 4575 =P RVRBRAR M EAMYSR IR, EILEiIRBELUESRIIGR A - F SR BRYEK
.

Then, these 6 plasmids and the destination plasmid are taken to a single tube Greengate reaction, where
they are digested with Bsal and ligated with T4 DNA ligase. The standard GreenGate protocol results in a
single expression casette, but it is also possible to have multiple expression casettes.

RfE, BiX 6 MEAFIENRABMNEE Greengate RRI%, EBREEEAIM Bsal it FF T4 DNA i&E#feE
. tER GreenGate SEFAERNRAR, BHRALUAESINRILAR.

The benefits of Greengate are that it's modular, scar-free and easy to make single trascriptional units.
The downside is that it's not ideal if the regions you are coding have internal Bsal sites, as ideally this
would require mutagenesis to remove them before use.

GreenGate FAREER. TREZTHNFRNMERFT, RAZNRRRBHIIXEBRNER Bsal iR, XA
KERE, BAEEER NXBEEERRTERERE].

We have the original GreenGate kit (Addgene kit 1000000036; https://www.addgene.org/kits/lohmann-
greengate/; Lampropoulos A, Sutikovic Z, Wenzl C, Maegele |, Lohmann JU, et al. (2013) GreenGate - A
Novel, Versatile, and Efficient Cloning System for Plant Transgenesis. PLOS ONE 8(12): e83043.
https://doi.org/10.1371/journal.pone.0083043). The full list of plasmids is available from Addgene or the
shared —80 excel sheet. We also have added GFP in the B module.

HAWABIRIGHY GreenGate iH{FI&E (Addgene kit 1000000036; 5[ L; 253 EE L), BRARITSETIZRETM
Addgene EiHE=H] -80 excel FRFPFRIG, FATEIE B BERAIFINT GFP,



https://www.addgene.org/kits/lohmann-greengate/;
https://www.addgene.org/kits/lohmann-greengate/;
https://doi.org/10.1371/journal.pone.0083043)

GreenGate vector design and layout. The GreenGate system six modules represent the plant promoter
(1), an N-terminal tag (2), the coding sequence of the gene of interest (3), a C-terminal tag (4), the plant
terminator (5) and the plant resistance cassette (6).

GreenGate #{$iZitflf/. GreenGate RFEHI N MEFICKRIEMGNF (1). N imings (2). BeXBERYR
BFFI (3). CimtrRe (4). EELEF (5) FiiEHER (6).

o GreenGate entry vector (\[J&kiF)

o The GreenGate cloning system uses six different types of pUC19 based entry vectors into which
the individual elements are inserted.

» GreenGate FEERFFANFARERAIET pUCT9 BIAIIER, BNTHEIEAEF.

o The multiple cloning site of pUC19 has been replaced by two Bsal recognition sites (magenta
scissors), the respective overhangs for each module type, and a counter-selectable ccdB gene.
DNA fragments can be cloned via the specific overhangs, via the BamHI and Kpnl sites or via A-
overhangs after Xcml digestion.

» pUCT9 B TREMREMA Bsa RAINR (mil@ET]) . SMRIREEEEIRERIAR—
MNeATFEER ccdB EEFTE. DNA FERTLABIRRERIzRHin. BamHI #1 Kpnl 728 Xcml
HERY A SRR T5ebE,

! iR ccdB ERRIS—MEMER. WRERBIEPRGIEANRRER, SEZERNEK
BRIERBITE. XRIE T KENEEEBRMINIEN T F RV E,

e GreenGate destination vector (BRIZE(T)

o The GreenGate cloning system uses a pGreen-IIS based destination vector.
» GreenGate TRIERFFHAET pGreen-1IS BIBAIEK,
o The empty destination vector consists of a counter-selectable ccdB-cassette between the LB and
RB sequences of pGreen-IIS, flanked by Bsal sites, with overhangs A and G.
» FRYERAYEARE pGreen-lIS #Y LB #1 RB FRAIZ BRI A6 ccdB &4HRk, WIZ Bsal U=, B
B AT G i,
o Note: The pSa origin of replication (ori A. tum.) requires the presence of the helper plasmid

pSOUP in agrobacteria.
» EER: pSa SHBHARIA (ori A. tum.) BERITETIBENERR pSOUP HTFLE.,

Making entry modules:

HIENIHRIR:

PCR is used to amplify the region of interest and add appropriate Bsal sites for cloning. The following
sequences are added in front of the gene specific region of the F primer, and in front of the reverse
complement of the gene specific region for the R primer.

PCR ATFH 1ERAEBRIXEFANEZRY Bsal M T5eE, LATFFIENNE F 5IMEERSSEXIEZA],
AR R 5|4¥RIERRSFIEKERR A EXNFFIZ A,

F: 5' AACAGGTCTCANNNN (nn) - Gene specific region -3
R: 5'-AACAGGTCTCANNNN - Gene specific region reverse complement 3'

e GGTCTC is the Bsal recognition site.
o GGTCTC 2 BsalRBIfIs,



e AAcA was added because the enzyme does not cut if the restriction site is at the extreme ends of
PCR products.
o RN Aaca EEAMERHFIMAIRAMITF PCR FHIRIRKR, BBASTIE (FRIFRE) .
e NNNN represents the module specific overhang with the coding triplet being underlined.
o NN URESRERISR MR, MIB=BATE N,
¢ and 2 nucleotides (nn) are needed in case of the coding sequence and C-tag modules to bring the
modules into frame.

o JITFIIBFIIM C FRERR, FE 2 MZEER (nn) (ERRIFANIEIRIE,

PCR is conducted using standard protocols for high fidelity polymerase, and PCR product purified by gel
extraction.

(FRBRERAIIRESZHIT PCR, PCR FYIBdEIKLEL,

Both PCR product and the corresponding entry module is digested with Bsal, and purified (PCR
purification kit for PCR product, preferably gel extraction for entry module).

PCR F=HIFIAERIAIN JEHIS A Bsal iBfv 4tk (PCR F=#IF8 PCR @ikFIE, NI THERSIFRRKENL) .
Then the digested entry PCR product and the corresponding entry vectors are ligated.

SRARRHMRINTT PCR FAPFRIAERAINI IR IAESRE,

The resulting entry vectors are then taken to the GreenGate reaction.

BRI IEMABEE AT GreenGate A,

Greengate reaction:
Greengate RR[i:

Set up the following in PCR tubes:
£ PCR EHiRELUTAS:

e 1.5 pl each entry vector 100 ng/pl (8PN JEK 1.5 pl)
e 1 pl destination plasmid 100 ng/ul (BBIEEHL 1 ul)

e 1.5 pl cutsmart buffer

e 1.5l ATP 10 mM

e 1 ul T4 DNA ligase

e 1 pl Bsal-HF

e To 15 pl with H20

Cycle at 37 C for 2 mins and 16 C for 2 mins for 30 cycles, then 80 C for 5 mins. Transform 5 ul of the
reaction into appropriate cells.

f&ER: 37°C2 2%, 16°C 2 0%, &% 30 R, #AJ5 80°C 5 ¢, & 5 ul RAREEHWEIEZHRIAIEF.

. iER§: 37°C 2 Bsal EEINRERE, 16°C 2 T4 ERBIORIERRE. B TSR -EE,
Golden Gate RS REFYABE SR, RILERRN RN BT RHT.

Multiple transcriptional units

ZHRHTT

Two transcriptional units

AMERETT

For two transcriptional units, two intermediate vectors, pGGM000 and pGGNO0O0O, and two adapter
molecules are used.



ST NEREATT, EFRFA RIS pGGMO00 Al pGGNO00 LARFMELS F,

The final construct is created in two steps: First, the two transcriptional units are assembled separately in
two parallel reactions into the intermediate vectors.

RERADPILEIE: 8%, MIMERBTTERDN TR S BIBERIFEEARP,

The first of these two supermodules consists of a plant promoter, an N-terminal tag, a coding sequence,
a C-terminal tag and a plant terminator.

XA MNBRERPE—BEEDENF. N imirE. REF. CimirEiaeE It F4am.

Furthermore, a pre-cloned adapter module with F and H overhangs is added to the reaction.

ItEsh, —MmERIES F # H SRHimA SRR IR M .,

The intermediate vector has Bsal recognition sites remaining in the vector backbone with matching A
and H overhangs and confers resistance to kanamycin.

FRIBEATERABIRPIREE T Bsal iRBIR, BAILEARI A F1 H seitin, AT RIBEHETM.

The elements are combined in a GreenGate reaction but because two Bsal sites remain in the final
construct, an additional ligation reaction is performed before transformation.

TUHE GreenGate RNFAHE, EHETREWZIAPRE T Bsal iR, EILERECRIRERH TIIMIERE
2R,

The second supermodule is built similarly, but the adapter molecule has H and A overhangs and at the
39-end a plant resistance cassette is added.

FETNBRIERAGEESRL, BiELoTEB H 1 A RHiE, FE 39 MmN T EinEs.

Thus, the resulting plasmid will have H and G overhangs.

Eitt, FERIRANSES H F G =i,

The two supermodules are then combined with the destination vector in a second step in a standard
GreenGate reaction yielding the final construct.

RIRTESR —LHIRE GreenGate RN F, FXEMEFERSBRITNES, FEREAIEEIL,

More than two transcriptional units

BRI RS

An additional module that is a synthetic DNA duplex with unpaired ends, allows ligation to H and G
overhangs during a GreenGate reaction to make it possible to have two transcriptional units.
—MIMIER (BBREXIRIGAIEH DNA XUEAK) FiFE GreenGate RMAAEIEZS H 70 G s8ttim, M
MEAER N ERBITH /I L,

It contains two internal Bsal recognition sites, which cannot be cut by Bsal due to overlapping cytosine
methylation.

EESFWNNEE Bsa REIR, BTESHIREIEFEN, XEARAEER Bsal )E,

Thus, the element will behave as an ordinary H to G module in the first GreenGate reaction and replace
the resistance cassette.

R, ZTTHESE—IR GreenGate RNFPIGERILAEER H E G RRFABRIER.

After transformation and miniprepping, this methylation will be lost as there are no dcm sites present in
the oligo duplex.

A NERIER, XMBEWBER, BASFHERIGHARAEFE dem (R,

In a second round of GG reaction, the two internal Bsal recognition sites are now targets for Bsal, giving
rise to A and G overhangs, simulating an empty destination vector.

TEHE TR GG RRA, XFARER Bsal IRBINLAIRTER /9 Bsal 9B, 74 A 71 G Ritlim, #&HI—=RIERY
E=57

Therefore, in each subsequent GreenGate round either the uncleavable oligo duplex can be used to
prepare the plasmid for the insertion of another expression cassette or the plasmid can be finalized by
adding a plant resistance cassette to the reaction.

FEitb, EREFRIE—IE GreenGate F1, AJLABAAAYIEIN B EERNGE R RESRALUBAS — M RIAE, 5



AR LA [ 2 N R IMEYI T I & K e hlERAL,

In this approach, the transcriptional units are assembled serially, so it requires one additional step for
each expression cassette to be added.

EXMITiES, BRBPTESITERN, EERII—RASHFE—TTINILE.

The FHadapter used along with the oligo duplex separates the individual expression units in the final
construct and thus can be freely designed to act as a spacer of arbitrary length and sequence
minimizing the risk of mutual interference of the expression behavior.

SEZEBRNGEHA—RERR FHadapter SIRREWRFPISIRIARTT, ELWATLIBERRIHNMESKENRF
FIRERX, MMRAREMEERAT/AEE TN,

Gibson cloning
Gibson 7B[E

Gibson primer design

Gibson 5|¥n&git

Protocol Samuel Miller Lab
Samuel Miller SLIEEHZE

Gibson assembly primers are broken down in two parts: primer sequence and overlap sequence. The
primer sequence should be designed using traditional characteristics in mind (i.e. Tm° values, G/C ratio,
and G/C anchors). The overlap sequence needs to have between 20 — 150 bp homology to insert or
vector. A good recommended start is a primer of 60 bp in total length: 30 bp of vector and 30 bp of
insert.

Gibson B%5 1D AMERSD . SIMIFFIFRIEERS. SIMIFFIRNIRITAERIEFHFE (40 Tm {E. G/C ELFN G/C
HWe) . EEFIEESEAREBSEMARES 20 - 150 bp HEIEME. EINNSIKES 60 bp 895 49785 30
bp BYEAAREFIFD 30 bp BHENFF.

e A:5 —(30 bp vector/ 30 bpinsert) —3" and D:5" - (30 bp insert/ 30 bp vector) — 3’

e C:3' —(30bp vector/ 30 bpinsert)-5" and B:3" - (30 bp insert/ 30 bp vector) - 5’

PCR-amplify (see section PCR from DNA) the vector and insert using the right primer combination
(A + B forinsert and C + D for vector).

o {ERRIEMERISIES (A + B BTFEARE, C+ D BTFHIK) PCRITIE (I DNA PCR E75) #fAH]
AR,

Note: If amplifying vector, digest with Dpn/ prior to Gibson assembly to remove parental vector.
o JER: WNRFIEEIK, BIE Gibson EERIA Dpnl iBHLARIRAFSSTRIFEAELIA,

. iR PCRYIEARREMR, MAERBRIGA (18iR) SREMRI. Dpnl BBSFIERFEREW
DNA, MIMmiHRE REHL

Note: PCR or gel-clean-up is not required.

o FE: AFE PCRAMYEREI (REFFHHE—)



Gibson reaction

Gibson

Reaction Stock Preparation

RS R

Prepare 5x ISO buffer‘ 6 mL of this buffer can be prepared by combining the following:
HEE 5x ISO FfiR: BILEELA TS EIHIE 6 mL IhEpE:

e 3mLof 1 M Tris-HCI pH 7.5
e 150 pL of 2 M MgClI2

e 60 pL of 100 MM dGTP

e 60 uL of 100 mM dATP

e 60 uL of 100 mM dTTP

e 60 uL of 100 mM dCTP

e 300 yLof 1 M DTT

e 1.5 g PEG-8000
. ¥ PEG-8000 2oFHEH, BIMMRMINEG, BIlS FRHEMER, 2R ERIER.
e 300 pL of 100 mM NAD
. 8 NAD 2 Taq iEEfsrYHEF.
e Add water to 6 ml
o NIZKZE 6 ml

Aliquot in 100 pL aliquots and store at -20 °C.
73%<pk 100 pL —f3, =7 -20 °C,

Prepare master mixture. Combine the following:

HIEER. BSLTES:

320 pL 5x ISO buffer
0.64 pL of 10 U/uL T5 exonuclease
U JERR: TS SMIBEBSREEM 5 UREIY] DNA, 74 3' BiEsR IR TEX.
20 pL of 2 U/pL Phusion polymerase
| 8 Phusion REEERRIBFMNEXFRIZE,
160 uL of 40 U/uL Taq ligase
[ OVERE: Taq EEFBAGRIERGRO (Nick) |, FZREEAYRAA DNA,
Add water to 1.2 ml
o JIZKZE 1.2 ml

Aliquot in 15 pL aliquots and store at -20 °C.
DEAL 15 uL —fp, fEFE -20 °C,
This assembly mixture can be stored at -20 °C for at least one year.

u:tgﬂiéltb [=] %_.W_ -20 °C 1%7_ l\_ﬂzo

Reaction Procedure

REIZER

e Thaw a 15 pL assembly mixture aliquot and keep on ice until ready to be used.



o BRIE—ID 15 uL BEREEY, FEFERRIRETIX L.
e Add 5 pL of PCR-amplified vector and insert DNA to be assembled to the master mixture.
o MERFIIN 5 pL PCR # IBRVEIAFIZZAERATEN DNA,
o Note: The DNA should be in equimolar amounts.
= JTE: DNA MAEE/RE.
o Total DNA to be assembled should range between 20- 200 ng.
v ZHEAYE DNA EM7E 20-200 ng ZJEl.
o For large DNA segments (> 150 kB): increased DNA amount should be used (e.g. 250 ng of each
150 kb DNA segment).
» X3FK DNA RE& (> 150 kB): RIfEFBIENNRY DNA & (fFIai&E1™ 150 kb DNA FE&{EA 250
ng) .
e Thoroughly mix gently.
o BRFIMRIIES.
e Incubate at 50 °C for 15 to 60 min.
o £ 50 °CH¥&8 15 E 60 184,
e If cloning is desired, transform 1 — 5 pL to competent E. coli cell.
o MRFERIE, 1§ 1-5 uL BUBIKIZITERSESHEIET.

o Note: Dialyze prior to electroporation. Heat-shock transformation can be done right so.

IR BEALRIREEN (XRED) o PR LIERRT.

Gibson limitations and obstacles

Gibson KBRS

A major limitation (especially in high GC-rich templates such as in P aeruginosa) to Gibson assembly is
that the termini of the DNA sequence fragments to be assembled, should not have stable single
stranded DNA secondary structure, such as a hairpin or a stem loop, or repeated sequences, as this
would directly compete with the required single-stranded annealing/priming of neighboring assembly
fragments.

Gibson EEAI—PMEERF (FFRIERES GC FEARRT, NRFRBRE) 2, FAH%A DNA F57HERAY
RNin AR EBTRERRTE DNA ZREH, WARRSZER, ESFY, RAXEERESHEBERERFTFRRE
BX/5IR5SE.

So make sure to run your sequences in Scitools to look for such nuisance areas (Delta G for hairpins
should be more than -10 and with a lower annealing temperature than that of primer:primer duplex).
FEtb, BHREREE Scitools FIEITERIFFIAE IR (&3AT Delta G fATF -10, BRXEERT S
0.5 YRGB KGR E) .

Site directed mutagenesis (SDM)

ERRE (SDM)

Blunt end ligation-based SDM methods:
EFFRKim&Ea) SDM 5ik:

SDM using blunt end ligation results in a blunt end PCR product, which is circularized by ligation. First,
primers are designed to incorporate the desired mutation (substitution, deletion or insertion). The
plasmid to mutagenize is used as a template for PCR, and the resulting blunt end PCR product is ligated.



{ERFRImERAY SDM 74 Kim PCR 74, ZFIETEZME. B, RIS IMILIGINFRHRIRE (B
. BRREIEN) . BFRPAZRIBRRIFRME PCR 821, FHSEEINFRG PCR P TiER.

Because the PCR product is missing the 5' phosphate, this needs to be added using a kinase. To avoid
returning the original vector used as a template in the PCR, the sample should be digested using Dpnl|,
which only cleaves methylated DNA and not the PCR product. Finally, the blunt end PCR product should
be circularized using a ligase.

E79 PCR 7=4iR/> 5' R EH], FRLAFERERAESRIIBHERER, /7 E% PCR hRIFRIRIFEIREIASIR,
RN DpnliBft, ©RIIEIFELR DNA fIAYIEl PCR 7). &fg, FRim PCR FHIN{FRERESIML,

Independent enzymes SDM (¥4137f§;% SDM)

¢ 0 Perform PCR using a high-fidelity polymerase (Q5 or Phusion).
o o EABRERAE (Q5 8 Phusion) #{7 PCR,

e 0 PCR clean PCR product.
o o Zif¥, PCR F=4.,

e o Set up Dpnl (Fast digest Thermo FD1703) digestion on PCR product:
o o Xt PCR F=#¥Ii&& Dpnl (Fast digest Thermo FD1703) &{k:

Component Amount
DNA Upto 1 pg
10X FastDigest buffer 2 uL

Dpnl 1 pL
Nuclease free H20 To 20 pL

e 0 Incubate 37 °C for 5 mins, inactivate at 80 C for 5 mins in a PCR machine.
o ofE PCR{Y7 37 °CiiF& 5 ¥, 80 °CKiFE 5 ot

e 0 Clean digested product with a PCR clean up column.
o o A PCR Z{UiE4B{iBHEHIFD.

e 0 Set up the T4 polynucleotide kinase (NEB M0201) reaction:
o 0 IRE T4 ZtZERERS (NEB M0201) i :

Component Amount

DNA Up to 300 pmol of 5° termini*
T4 PNK Reaction Buffer 10X 5 pL

ATP 10 mM 5 L
T4 PNK 1 pL 10 units
Nuclease free H20 To 50 pL

o Use NEBioCalculator for calculating mass of DNA to add

» (M NEBioCalculator I+ &ZEFHINGY DNA RE



B moles of dsDNA ends = mass of dsDNA (g)/((length of dsDNA (bp) x 615.96 g/mol/bp) + 36.04
g/mol) x 2

The T4 PNK buffer can be substituted for T4 DNA ligase buffer. The 1X T4 DNA ligase buffer contains 1
mM ATP, so ATP does not need to be added. In this case, the product does not need to be cleaned
before ligation, but supplemental ATP should be added to the kinase reaction to a final concentration of
1T mM.

T4 PNK i LAFS T4 DNA JEZEEE MRAE. 1X T4 DNA EEHE TRSE 1 mM ATP, ELAREEES
w00 ATP, FEXFER T, FYEEERNA AR, BENAEEERN TN ATP ZERE 1 mM,

e 0 Incubate at 37 °C for 30 minutes in PCR machine.
o o fE PCR 1" 37 °C §i¥& 30 ¢4,
¢ o Inactivate the reaction at 65 °C for 20 minutes.
o o f£ 65 °C FXKiERML 20 58,
e 0 Clean product with a PCR clean up column.
o o A PCR Z{Y LBt F=4,
e 0 Set up T4 ligase (NEB M0202) ligation:
o 0iRE T4 iEZEEs (NEB M0202) i&E:

Component Amount
DNA 1 pL of 50 ng
T4 Ligase Buffer 10X 2 uL

T4 Ligase 1 uL

Nuclease free H20 To 20 pL

o Incubate at 16 °C overnight or at room temperature for 10 minutes.
o o 16 °C IRIFBHE=IE B 10 51,
o = The combination of 10 min at room temperature and 16 °C overnight is also possible.
v = R 10 2#F0 16 °C IRAVESBRERTREN.
o Heat inactivate at 65°C for 10 mins.
o o f£ 65°C THKGE 10 %4,
o Transform 1-5 pL into appropriate E. coli strain.

o 0§ 1-5 pL BUEIELRIARBTEERF.

Q5 site-directed mutagenesis kit (E0554S)
Q5 ERREAFSR (E0554S)

e 0 Primer should be designed with 5° ends annealing back-to-back. It is recommended to use the
NEB online design software (NEBaseChanger)
o o 5|¥NRITRfE 5 inEXIEIRK, EiNER NEB fE4iRiHiX4 (NEBaseChanger),
e 0 Perform a PCR using a high-fidelity polymerase (Q5 or Phusion).
o o EHBMREREHE (Q5 8 Phusion) #17 PCR,

PCR MasterMix:



Component 25uLRXN  12.5uL RXN Final conc.

Q5 Hot Start High-Fidelity 2X MasterMix  12.5puL 6.25pL 1X

10 uM Forward Primer 1.25uL 0.625puL 0.5 uM
10 uM Reverse Primer 1.25uL 0.625puL 0.5 uM
Template DNA (1-25 ng/pL) 1L 0.5uL 1-25 ng
Nulcease-free water 9uL 4.5puL

Cycling conditions:

Step Temperature Time

Initial Denaturation 98 °C 30 sec

25 Cycles

(Denaturation) 98 °C 10 sec
(Annealing) 50-72 °C* 10-30 sec
(Extension) 72 °C 20-30 sec/kb
Final Extension 72 °C 2 min

Hold 4-10 °C

e *For mutagenic primers, please use the Ta provided by the online NEB primer design software
(NEBaseChanger).

o *XITFEXSIY, 1B NEB L5 WKtk (NEBaseChanger) 249 Ta (IBXIEE) .
e 0 Do a PCR clean-up using the kit.

o o fERIAFE#HIT PCR 4L,
e 0 Set up the following KLD (Kinase, Ligase, Dpnl) reaction on ice:

o o fEkEIZRELAT KLD (#ifs. EEES. Dpnl) KAL:

Component Amount

PCR product 1 uL

2X KLD reaction buffer 5 L

10X KLD enzyme mix 1 uL

Nuclease free H20 3L

¢ 0 Mix well by pipetting up and down and incubate at room temperature for 5 minutes.
o o B LIRS BEHESEMES 5 .

e 0o Transform 5 uL of KLD reaction to 50 uL appropriate competent cells.
o 045 uL KLD RR&REEHE 50 pL EHAREZSHEE.



Gibson-based SDM methods:
HF Gibson i SDM %%

Gibson based SDM also requires designing primers incorporating the desired mutation, but the
resulting PCR product should have complementary overlapping ends of 15-30 bp. Then an exonuclease
chews back the 5' end, complementary regions anneal, DNA polymerase fills in the gaps within each
annealed fragment, and ligase seals the nicks. The benefit of this approach is that it can also be used to
assemble multiple fragments in one go.

ET Gibson fy SDM tBFEZERITESFHRFZAIS Y, BEEIRY PCR FHINES 15-30 bp B EZERiH.
PAESMIBEEI] 5' tn, BAMXIHIRX, DNA REBIERESMRXABRANTE, EEEHAR0. XMmiEn
MRECBAURATREES TR,

NEB HIFI (E2621)

e 0 Perform PCR using a high-fidelity polymerase (Q5 or Phusion)
o o (FABRERGHES (Q5 8L Phusion) #1T PCR

e 0 PCR clean the PCR product
o o 4L PCR 7=4J

e 0 Set up the following reaction on ice:

o o K EREITRA:

Recommended Amount of Fragments Used for Assembly

Component 2-3 Fragment Assembly*  4-6 Fragment Assembly**
Recommended DNA Molar Ratio vector:insert = 1:2 vector:insert = 1:1

Total Amount of Fragments 0.03-0.2 pmols* (X pL) 0.2-0.5 pmols** (X uL)
NEBuilder HiFi DNA Assembly Master Mix 10 uL 10 pL

Nuclease free H20 10-X pL 10-X pL

Total Volume 20 pL tt 20 pL tt

4 G >

o Optimized cloning efficiency is 50-100 ng of vector with 2-fold excess of each insert. Use 5-fold
molar excess of any insert(s) less than 200 bp. Total volume of unpurified PCR fragments in the
assembly reaction should not exceed 20 %. To achieve optimal assembly efficiency, design 15-
20 bp overlap regions between each fragment.

v RACAITERERERZR 50-100 ng #iAH 2 FEI BRI MENRRR. XITF/\VF 200 bp AYEHTHE
ANRR, £/ 5 BERIE., ERRNPARAEW PCR FERIVSEARNEY 20%., MRERE
EERRER, EBMRRZENRLT 15-20 bp HEESXIE,

e ** To achieve optimal assembly efficiency, design 20-30 bp overlap regions between each fragment
with equimolarity of all fragments (suggested: 0.05 pmol each).

o ** NIKERFEEENR, EENRERZIENRT 20-30 bp NEBX, FAERERESER EYL: 80
0.05 pmol) .

¢ 1 Control reagents are provided for 5 experiments.



o t IRMAIXIERINF R 5 IRSCIGER.

tt If greater numbers of fragments are assembled, increase the volume of the reaction, and use
additional NEBuilder HiFi DNA Assembly Master Mix.

o M IIRARBELSHERNIRER, BEIMRMATR, FEREYMI NEBuilder HiFi DNA HE&RER,

o Incubate samples in a thermocycler at 50 °C for 15 minutes (when 2 or 3 fragments are being
assembled) or 60 minutes (when 4-6 fragments are being assembled).

o o fEAEIMY T 50 *CFFEHEm 15 2 (A% 2 8 3 MRERAY) 8t 60 o (B 4-6 MHERAY) .

o Store samples on ice or at —20 °C for subsequent transformation.

o o BHFmiEFEIK LR 20 °C LIEFEEEL.

o Transform 2-5 ulL of assembled product to appropriate cell strain.
o 0 2-5 uL BEFYIERNEIESRVMIBETRT.

Restriction enzyme-based SDM methods:

EFIRHIEPINESRY SDM 75i%:

Restriction enzyme based SDM makes use of type Il restriction enzymes (we have Bsal, Aarl and Bbsl).
These enzymes cut outside of their recognition site, meaning cloning can be scar-free.
ETIRFIEMTIESRY SDM FIA || BLRRHEIMERTIES (318 Bsal, Aarl ¥ Bbsl) . XEESERERBINRZIMI]
2, XEREREILZTTRAY,

Primers can be designed to introduce the appropriate mutation with internal restriction sites. This can
be designed so that the recognition sites are cut out, leaving complementary sticky ends which are
ligated. The benefit of this method is that multiple products can be ligated together, but it is best if
there are no internal sites for the restriction enzymes which are used.

ATLARIHS YLABIT AEBREIMEAL RS INEZHARE, RIS AHRIRBIA IR, B TEAMIRS M RimH TiE
. WHERNREULS S SRR, (BRTFEMBIREIERTIEEE IR,

Type Il restriction enzyme mutagenesis

Il BUEREITERDEGETE

e 0 Perform PCR using a high-fidelity polymerase (Q5 or Phusion). Set up the following reaction:
o o [FAEIFEREHE (Q5 & Phusion) i##{T PCR, 8BIUTRAM:

Component 25puL RXN  12.5uL RXN Final conc.
Q5 Hot Start High-Fidelity 2X MasterMix  12.5puL 6.25pL 1X

10 uM Forward Primer 1.25uL 0.625puL 0.5uM

10 puM Reverse Primer 1.25uL 0.625pL 0.5uM
Template DNA (1-25 ng/pL) 1 uL 0.5uL 1-25 ng
Nuclease-free water ouL 4.5uL

¢ 0o Cycling conditions:

o o fEIREEIL:



Step Temperature Time

Initial Denaturation 98 °C 30 sec

25 Cycles

(Denaturation) 98 °C 10 sec
(Annealing) 50-72 °C* 10-30 sec
(Extension) 72 °C 20-30 sec/kb
Final Extension 72 °C 2 min

Hold 4-10 °C

e *For mutagenic primers, please use the Ta provided by the online NEB primer design software
(NEBaseChanger)

o *WTFiIEZSIY, BER NEB 7EL51¥iRitaX4 (NEBaseChanger) f2{HHY Ta
e 0 PCR clean the PCR product
o o Zi{t, PCR =47

e 0 Digest PCR product with appropriate type Il restriction enzyme and Dpn/ (to digest template DNA
that is methylated). A typical restriction digest using ThermoFisherScientific restriction enzymes:

o o FEHAY | BSRRFIMETIESF] Dpnl ((BCERELAIIENR DNA) B¢ PCR 741, {#H
ThermoFisherScientific fR#I1IERTESRYBEELEGLI SN :

Component Amount
dH20 Up to 20 pL
10X Buffer* 2 pL (1X)
DNA Up to 1 ng

Restriction Enzyme (10 units) 1 ulL each

¢ *If using Thermo Aarl, be sure to add the 50X oligonucleotide mix as well as the buffer.
o *WNER{EF Thermo Aarl, EFWHIN 50X BEZEBRBEYILINE TR,

e 0 PCR clean PCR product
o o 4k, PCR =44

e o Ligate using T4 DNA ligase
o o {#F3 T4 DNA iEEEsH TR

Component Amount

DNA 1 pL of 50 ng



Component Amount
T4 Ligase Buffer 10X 2 uL
T4 Ligase 1 pL

Nuclease free H20 To 20 pL

e o Transform 1 pL of ligation to appropriate cells.

o 0§ 1 L EEFYIHNEIESAIAETF,

Escherichia coli transformation

KItFEEE

Chemical transformation

LFEA
e Defrost chemical competent E. coli cells on ice.
o K LR FRES KT,
e Add 1-5 pL of DNA, mix by gently ticking the tube.
o fIA 1-5 uL DNA, EFRERHHERS.
o o Do not vortex or pipet up and down!
» 0 REiRhEK L TIRFT!
IR RESHRARERDS, RIZEZSWIAMAE,
o o A lower volume of DNA will cause a lower dilution/contamination risk.

» 0 BU\HJ DNA (RSB E /IS RN,

Incubate 30 minutes on ice.

o TEIKLEWFE 30 o4,

Heat-shock cells for 45 seconds at 42 °C in a water bath, put back on ice.

o fE 42 °CKBHINEIZHRE 45 ¥0, HEIK L.,
o o If you use bought competent cells, reduce incubation time to 30 seconds.
» o WNRIAERMSLARSZSHIE, BEsSHER S 30 7,

Add 950 pL LB medium.

o A0 950 pL LB 1EFE,
o o Alternatively, use SOC medium or low salt LB to increase efficiency.

» o EiE, (A SOC IEFAEE(RR LB LURSE.

Incubate for 1 hour at 37 °C in a shaker.



o TEFEFRT 37 °CHFE 1 /N,
e Plate 100 pL of the cells on LB agar plates supplemented with the respective antibiotics.
o & 100 pL iR fERNTE T TERIAEZRRY LB ImBEFAR L,
e Centrifuge cells at 3,000 x g for 2 minutes, discard supernatant besides of about 100 pL.
o LA3,000 x g EOMEEE 2 ¥, BRIRERZY 100 plL Sh5+2 EiER.
[OER CPBRRATIRENRE, DEEEREENEZEE, ERTEAEENER.

e Resuspend the pellet by gently vortexing or pipetting and plate left-over culture on LB agar plates
supplemented with the respective antibiotics.

o BYRRRIEEFRERIUE, FIRERIRIBEFARENTE TENNESRR LB ImIEFR L,
e Grow plates overnight at 37 °C.
o 1 37 °C FiI&IEFFR,

e Check colonies the next day (they should not grow longer than max 24 h; these are false positives)
and store plate at 4 °C.

o PIXMEREE (ERKAMIEY 24 /Y, KEXEIREERMENE) FEFRMEEFE 4 °C.

[ i PEFEE (Satellite colonies) BHEERKMEISHFRHMELTEERE, BIASRAL 26K
SEXEEERNERERR.

Competent cells available in the lab:

LI EMARYRSZ S :

¢ Depending on your plasmid of interest, choose between the following competent cells:
o TRIE(RBSGBAVERAL, ELA N RSESHIEEH TR
o 0 E. coli TOP10: F- mcrA (mrr-hsdRMS-mcrBC) 80lacZ M15 lacX74 recA1 ara 139 (ara-leu)7697
galU galK rpsL (StrR) endA1 nupG

= = Similar to DH5a, streptomycin resistant, engineered for high transformation efficiency of
high-copy number plasmids

» = KT DHS5a, MEBZRESHN, THEENHTANSEIERMRLT,
= = NOT suitable for empty vectors containing the ccdB gene
» - FERAFEE ccdB BEMNSH(S.

{ iR Top10 3¢ CcdB SEBBUR. WMNRENWEH ccdB RITHIK (WNREEHAY Gateway
ANIJEHK) |, HEREL.
o o E. coli DB3.1: gyrA462 endA1 A(sr1-recA) mcrB mrr hsdS20 glnV44 (=supE44) ara14 galk2
lacY1 proA2 rpsL20 xyl5 leuB6 mtl1

= = Streptomycin resistant

» - HEERTIL.

= = ccdB resistant, so empty vectors can be transformed



» - X ccdB BT, BTSSR,

. i¥#%: DB3.1 36T gyrA EF, FEX CcdB SEARR. ¥ iEHH ccdB EFNT
HURBT AR E AL TR,
o o E. coli BL21: fhuA2 [lon] ompT gal [dcm] AhsdS

» = Used for non-T7 expression
=« BFIET7 RIX,
= = Suitable for transformation and protein expression
- ERTEUHNEAREREA.
[ R BL21 SRZ=ZEEEE (Lon F10mpT) , BEERAINGEH, BHILLEEHRFFRE.

Agrobacterium tumefaciens transformation

RERHEEN
Transformation of electrocompetent A. tumefaciens cells using electroporation:
(BB F RS RAEREREESHE:

e Prepare electroporation cuvettes: they are re-usable; make sure they have been disifected with
ethanol, washed with dH20, dried and cooled at -20 °C before usage.

o HEFREIN: BNERUESEAN, WRTEERNCAIERS, A dH20 5%, FIEHE -20 °C T
0.

o Defrost electrocompetent A. tumefaciens cells on ice.
o TEK ERRARRITEBEEREZSME.

e Carefully add plasmid DNA (10-50 ng is sufficient).
o /NOIRAEHRL DNA (10-50 ng BPHE]) .

¢ Do not add more than 100 ng of DNA; otherwise, salts might cause a short circuit.
o AENMAEE 100 ng i DNA; BN, ®HATEESHIEIER,

J iR BERANESIFEER. BOIESSEEMN (Arcing, BIERRIEN) | AMEHRY, &
BIBEIRIMY AR,

o Carefully pipet A. tumefaciens and plasmid DNA mixture up and down for 1-2 times.
o /NG ETERFT 1-2 RBERATEFAL DNA,
¢ Transfer cell-plasmid-mixture into pre-cooled (on ice) electroporation cuvettes.

o BHIE-TALREYEEREITNS (kL) RIBEIRH.

o Wipe ice/any residual water from the cuvettes before transferring it into the electroporator.



o TERHIERRIRZN A, BERT LRK/AEEELEK.
[ iR TMASMNBRIZK S SEERNINDET, 5IARER.

e Perform the electroporation using the electroporator from BioRad (located in the room on the 2nd
floor with the laminar flows).

o {3 BioRad FBEEFFLNUHITREF (VT —HER=E) .

o o Electroporation settings (BZF,iIRE): (AL EH, BEXRTERIRESN 2.2 kV, 25 pF, 200-400
Q)

o After performing the electroporation, directly add 1 mL of LB or SOC medium for recovering the
bacteria and pipette in a new ep.

o BEFFL/E, BEEMA 1 mL LB 8 SOC IFAREUNKEHE, HEREFHI EP &,
e Shake at 200 rpm at 28 °C for 2-4 hours.
o 7 28 °C FLA 200 rpm #=5% 2-4 /BT,

R RFEERKRIE, BETERARERM, FERKNEDIE (2-4/M\8) , tLXETE (1
INEF) B,

¢ Plate cells onto selection plates (LB agar plus appropriate antibiotics encoded by the plasmid and
rifampicin).

o BHIATMEEEERL (LB IRBEIN_ L ERARISABN A RAIFIETF) .
o o Spin cell cultures down for 2 min at 3000 x g, remove supernatant and dissolve pellet in
residual culture and plate the remaining culture on a separate selection plate.
= o BHREIEFILL 3000 x g B0 2 i, KRR EER, FREBRISFYIBHEINE, FRERIRAUES
YR RIRAVIS AR .

¢ Incubate the plates for 2-3 days at 28 °C.

o f£ 28 °C MEFB¥R 2-3 X,

Making competent cells

Hl F SR

Heat-shock competent Top 10 E. coli cells:

i Top 10 KIGHFRERSZSMHME:
Media (IZ%HE):

250 mL 2x YT broth in 500 mL flask:
500 mL $HEFRAY 250 mL 2x YT P3id:

e 4 g Bacto tryptone (4 g AEFEEAR)

e 2.5 g Bacto yeast extract (2.5 g HEEEHEE))
e 1.25 g NaCl (1.25 g Sikm)

e Water up to 250 mL (07KZ= 250 mL)



e PH to 7.0 with NaOH (B8 NaOH &5 pH = 7.0)
e Autoclave (BEXE)

50 mL 1x YT broth:
50 mL1x YT B3i%:

0.4 g Bacto tryptone

0.25 g Bacto yeast extract
0.125 g NaCl

Water up to 50 mL

pH to 7.0 with NaOH

e Autoclave

TS buffer (TSB; prepare fresh on the day, when the competent cells are being made):
TS il (TSB; EHIERAZSHMAY L RIREEHIE):

e 7.5mL 2 x YT broth (final conc. 1X)
o 7.5mL2x YT Wiz (&RE 1X)
e 129 uL 5 M Nadl (final conc. 43 mM)
o 129 uL 5 M NaCl (&RE 43 mM)
e 150 pL 1 M MgCI2 (final conc. 10 mM)
o 150 pL 1 M MgCl2 (#ZKRE 10 mM)
¢ 1.5 g polyethylene glycol (PEG) 4000 (final conc. 10 % (v/v))
o 1.5 g BZ_FE (PEG) 4000 (£ZKRE 10 % (v/V))
e 750 pL DMSO (final conc. 5 % (v/v))
o 750 uL DMSO (#&KRE 5 % (v/Vv))
e 3 mL glycerol (final conc. 20 % (v/v))
o 3mLHEHA (BRE 20 % (v/v))
e Waterup to 15 mL
o AIZKZE 15 mL
e Sterile filter the buffer and keep cool until needed

o FREITRETRARIFSANERIFEEA

For all steps, work in a laminar flow to keep the cells sterile

WFEESER, EEREPIRELURISHETE
Day 1:

e Streak bacteria on an antibiotic free LB plate (streak bacteria from stock; in this case Top 10 cells, but
also works for other E. coli strains such as DB3.1 or BL21).
o HETINAR LB TR EXIZEMME (WEFHXIZEMMEE,; thkh Top 10 i, EEERTHEMEX
&=k, %0 DB3.1 8¢ BL21)
¢ Incubate the plate at 37 °C overnight.
o £ 37 °C FiIRFEEFIR,

Day 2:

e Start an overnight culture in 4 mL YT broth and shake at 200 rpm and 37°C overnight.
o TE4 mL YT izhFmd&ias:, FE 37°C LA 200 rpm fRizIIR.



Day 3:

From here on, keep the cultures/cells always on ice

MIXEBFIR, REISIEFRY/MIREFSTEK L
¢ Pre-cool big falcon centrifuge down to 4°C.
o FEAE! Falcon BEIUMNE 4°C

e Transfer 2 mL of the primary overnight culture into each 500 mL flask with 200 mL room
temperature 2x YT broth.

o 1§ 2 mL MRS KIEFAERBEIENEEE 200 mL =R 2x YT JiAHY 500 mL e+,
e Shake at 200 rpm and 37 °C for about 2-3 hours until OD600=0.3-0.6 is reached.
o fE 37 °C FLA 200 rpm #=5%29 2-3 /\it, EEiAZE] OD600=0.3-0.6,

! i¥88: OD600 0.3-0.6 SbFXIEMEKHED (Log phase) |, IWATHHAEIRSHE TR, MILEEREHRIT,
2PV ES I

¢ Divide secondary culture into four 50 mL tubes, centrifuge for 10 min at 3000 rpm at 4 °C and
discard supernatant.

o RPRFIBFMIRIIN 50 mLE, £ 4 °C TLA 3000 rpm B0 10 T, HAHELER.
¢ Resuspend the cells in 10 mL cold TSB (2.5 mL per falcon tube).

o F10 mL ;& TSB (8 Falcon & 2.5 mL) EE4HE.
¢ Pool cells into a single falcon tube and incubate for 10 min on ice.

o BYRREICEEI— Falcon B, FEK LS 10 o8,

¢ Aliquot 50 pL of the cells into pre-cooled 1.5 mL tubes (autoclaved beforehand) and freeze
immediately in liquid nitrogen.

o ¥ 50 L HEDEEFUS FUEESEKXRE) B9 1.5 mL &, FHZEEREHLHF.
e Store cells at —80°C until use.
o BYHEMETFE —-80°C EEIMEMA,

e Test an aliquot of the untransformed competent cells for antibiotic resistance by plating on LB
plates containing ampicillin (100 pg/mL working conc.) and kanamycin (50 pg/mL working conc.),
respectively.

o BT ESBATEES (100 ug/mL TIERE) FOEHFE= (50 ug/mL I1’E,Z‘2FF) 79 LB 4k,
IN— DRSS SMEARAERIE (ERBMTER, BRMIERZIEHR

Electrocompetent GV3101 Mp90 (pSoup-P19) Agrobacterium tumefaciens cells:
GV3101 Mp90 (pSoup-P19) tRERITEHE HRZSHIE:

GV3101 Mp90 (pSoup-P19) from ZellBio. (Link in original)
kB8 ZellBio B9 GV3101 Mp90 (pSoup-P19), (RN HEHEE)



For all the steps, work in a laminar flow to keep everything sterile.

SFRELER, EERESPERIELURE—ITHE.
Day 1:

e Inoculate A. tumefaciens colony (derived from a freshly streaked LB plate containing the appropriate
antibiotics) in 3 mL LB culture with antibiotics at 28°C and 200 rpm (5 pg/mL rifampicin for A.
tumefaciens in general, 30 pg/mL gentamycin and 5 pg/mL tetracyclin for pSoup-P19 helper
plasmid).

o BRHEER (RESBEIMERATFEF LB ) #ME| 3 mL SBENESAY LB 155749, 1£28°C
#1200 rpm TiEF (—RRITFEAA 5 pg/mL FIESE, pSoup-P19 HEAFRAIA 30 pg/mL RAEERM 5
Hg/mL M93AER) .

o Rifampicin needs to be dissolved in methanol or DMSO (precipitation occurs more frequently
with methanol; do not store for several month).

» FEFEEARERES DMSO & (REERZRENE, F2EF/LTA) .
o Tetracyclin and Gentamycin can be dissolved in dH20; tetracyclin should be prepared freshly.

o TQIREFNRABRAILUAREE dH20 &, PUIRERRRTEEECH,
Day 2:

¢ Inoculate 150 mL LB with antibiotics with 2 mL of the overnight culture.
o F3 2 mL gmEF W 150 mL SBMERM LB,

¢ Incubate at 28°C at 200 rpm until OD600 reaches 0.8-1.0.
o f£ 28°C ~LA 200 rpm fEEEZI OD600 i£%] 0.8-1.0,

e Start in the morning if you can clearly see that the 3 mL culture has grown; otherwise, wait till the
evening.

o WIRYREEFREMEE 3 mL IZFMEL4EK, WER LG, &N, FRtE.
Day 3:
e Pre-cool falcon centrifuge to 4°C.

o ¥ Falcon BILWZE 4°C,

When the cultures reached the desired OD600, chill cultures for 15 min on ice and swirl regularly.

o HIEFWIARIATERY OD600 B, EIZFAMEIK LIS 15 DHHEIESR.
o From here on, everything needs to happen on ice or at 4°C!

» NXEFR, —IESFEEKLSE 4°C Ti#{T!

Distribute culture into 3x50 mL tubes and pellet by centrifugation at 4000 x g for 20 min at 4°C.

o RIEFMHECE 3x50 mL &, FHE 4°C TLL 4000 x g B 20 DEMEETUIE.

Discard supernatant and resuspend each pellet in 10 mL ice cold dH20 (autoclaved beforehand).

o HELBER, A 10mL K< dH20 (FUEEEXRE) ERENTE.

Combine the 3 tubes into 2 tubes and further adjust volume to 50 mL each with ice cold dH20.

o K 3INEEHN 2NE, HRKS dH20 BIFRFRH—EREEAEA 50 mL,

Vortex each falcon with 10 mL ice cold dH20, mix it and top up to 50 mL.



o (RNHgERIR, BARDEF) F 10 mL iK€ dH20 iBIEE Falcon &, IBEFINHZE 50 mL,
o Pellet cells by centrifugation at 4000 x g for 20 min at 4°C.

o 7£ 4°C LA 4000 x g B 20 SEREABEITTIE.
¢ Discard supernatant and resuspend each pellet in 10 mL ice cold dH20.

o HALER, A 10 mL k& dH20 EEE/NIE.

e Combine the 2 tubes into 1 tube and further adjust to 50 mL with ice cold dH20 as described
before.

o YIHIAMA, 2 MEGHA 1ME, HRAKS dH20 #H—5EESE 50 mL,
¢ Pellet cells by centrifugation at 4000 x g for 20 min at 4°C.
o 7£ 4°C LA 4000 x g B 20 SEREABEITIE.

DR XREE "BO-BER BKALER, BRRMREAMREFESRIRS, BILREE
8.

¢ Discard supernatant and resuspend pellet in 1.5 mL ice cold 10 % (v/v) glycerol (autoclaved
beforehand).

o HFELFER, B 1.5mLiKkE 10 % (v/v) Hift (FUEEEKRE) ERTE.

¢ Dispense 50 pL aliquots into pre-cooled 1.5 mL tubes (autoclaved beforehand) and flash freeze in
liquid nitrogen.

o 1§50 pL DERDEETNS (FRESEKXE) RY 1.5 mL B9, HEREFIER.
e Store aliquots at -80°C until use.

o BoERIEFE -80°C EEIER.

Colony PCR

BEi& PCR

Colony PCRs can be used as an initial test to confirm success of the cloning approach before inoculating
the transformants in liquid culture. For this, select a region for not more than 1 kb that you want to
amplify. The primers that you use for amplifying the region of interest should be insert- and vector-
specific (e.g. forward primer binds within the insert, reverse primer binds in the vector backbone).

EiE PCR JRIFIEIE, R FEMRERIAEFR ZBIARIED ZRENI. Alt, EE—AEY 1
kb RIRIEFHITH 18, (RFATH IERSGERXIERTS MR BN R BN SERY (FlE0, IERSMIEEERAR
BRA, RESMEEERREES) .

[OER ERFRESS I —SENS R LESIEHEA R RIS BREIER, FEn=Hkr R,

Depending on the number of colonies you want to test, prepare a master mix with the ThermoScientific
DreamTaq Green PCR Master Mix (2X).
RIBRENIHESEE, #M ThermoScientific DreamTaq Green PCR Master Mix (2X) &R,



It is not necessary to prepare reaction volumes of up to 50 pL (according to the manufacturer's
instructions), one quarter of the reaction volume (12.5 ul) is sufficient.

ARERRFNEHRAESRSIEA 50 pL BIRMAFR, MoZ—RIRMAR (12.5 ul) e T,

Always prepare a master mix for 1 reaction in excess.

tREZEE 1 MNREMER.

MasterMix for colony PCR:
=% PCR 8if&:

Component Amount Final conc.

DreamTaq Green PCR Master Mix (2X)*  6.25 uL

Forward primer (10 uM stock conc.) 0.625 puL 0.5 puM final conc.
Reverse primer (10 uM stock conc.) 0.625 uL 0.5 uM final conc.
MilliQ water Up to 12.5 puL

¢ *no need to use a high fidelity polymerase (TAQ is sufficient)
o *AEEEASRERSEE (TAQHELT)

Adding material of the bacterial colonies into the PCR vials containing the PCR mixture:

BHREEMEIAESE PCRIESYIRY PCR Erh:

¢ Aliquot the PCR mixture into PCR vials and transfer those into the laminar flow.
o & PCR BEWn%EI PCR ER, FHEHEBIIEREF,

¢ Touch the bacterial colony with a sterile tip and transfer it into the PCR vials; gently pipette up and
down to resuspend the bacteria in the PCR mixture.

o FAAEMIEMAREEHBEERE PCR B, BR E I ILUSHEESRE PCRBEWF.

o Itis not necessary to visually see bacteria on the pipette tip, it is sufficient to gently touch the
colony.

» FEEAERRICL ERIRERIAE, REREIEMEZRT,
[ iR EEUSSH PCR RAL

o Tip: Streak the colonies you want to test on a “Master” plate before adding it to the PCR
mixture; then, you have more material for later inoculations and can organize them more
carefully.

» {2 ESEMA PCRIESMZR, BEEVRHEFE "£" FiRLRZ (F5) | 2, (R
BT7EZHRRLIERERER, FEAILISEFMREERTE.
e Spin down the PCR reaction mixture and start the PCR in a thermo cycler.

o B PCR RNGEBEYIFERIEIMU P FFA PCR,

PCR settings:
PCRIRE:

e Perform the PCR according to the manufacturer's instructions, to the length of the fragment you
want to amplify and the annealing temperature of the primers.



o HRIEFIERANRAR. (REY IBRIFERKENS YIRIRIGEERHTT PCR,
¢ 30 cycles are enough for colony PCRs; otherwise, you may proliferate artificial products.
o 30 MBI TEE PCRKIZEBE T, &N, RAIBEST IBHAETY AHERMEYD) .
¢ E. coli colony PCRs: for initial denaturation step at 98 °C for 3 min.
o KIAHFEETE PCR: IRIEMLEER 98 °C 3 3%h,
¢ A. tumefaciens colony PCRs: for initial denaturation step at 98 °C for 10 min.
o RHEHEE PCR: IR E 98 °C 10 i,

[ iR SRR T RIEAEHEEN, TEIRERRBHERNEA. KMEARERE, FE
AT,

After performing the PCR reaction in a thermo cycler, run the PCR in on a 1 % agarose gel together with
a 1 kB DNA ladder. Afterwards, visualize the DNA bands with UV light. If the DNA bands are in
accordance with the expected fragment size, you can inoculate the bacterial colony into LB medium with
the respective antibiotic for further downstream processing (e.g. plasmid prep).

TEREIMYU 1T PCR RRZfS, & PCR 745 1 kB DNA Ladder —#27E 1% IRBSkE R LTk, 2/ia, B
ZHMEXIER DNA &, 215R DNA SEESTHRRI A BRA/N—21, (R LUSHREESEMEISEHENNESR LB
g ES, HTH—SH TR (FINERRIFIE) .

Sequencing (Sanger)

M (Sanger ;%)

The results of our cloning approaches can be verified by Sanger Sequencing. We are sending our
samples to LGC Genomics (Link in original). Results can be analyzed using Geneious.
HARITePRERAILUEE Sanger WFHITIGUE, BAMGHFRAIXL LGC Genomics ([RXAEHEE) . HRALL
{&£F Geneious #1751,

Step 1: Prepare your samples in 1.5 mL reaction tubes

£1&: 7£1.5 mL REERESHFR

Template requirements:

RIRER
Template Concentration
Plasmids 100 ng/ulL
PCR products
200 - 500 bp 10 ng/pL

500-1,000bp 20 ng/pL
1,000 - 2,000 bp 40 ng/uL

¢ FlexiRun: 40 pL of template DNA



o FlexiRun: 40 pL #&#z DNA
¢ Ready2Run: Pre-pipetted primer (10 pL DNA + 5 pL primer [5 pM])
o Ready2Run: F051#) (10 uL DNA + 5 pL 5|47 [5 uM])
¢ In room 00.34, you will find a cardboard box with LGC prepaid labels and envelopes.
o f£00.34 j5iE), REERM—MEE LGC T EIFEFIEHRIAIRE.
e Place one label per tube, collect all tubes in an envelope and put it together with the waybill
number (secretary's office) in the LGC plastic box in the entrance of Biosystems II.
o BIREW—MrE, BEEREE—MEHHh, FHESIZRS (WHE=E) —E I Biosystems I A
O4H9 LGC Bl Eh,

Step 2: Place your order at LGC
%8 2 &: £ LGC & (Link in original)

e At “sequencing ordering” , you will find below “single sample” the option for “Ready?2 / Flexi
Run” .
o £ "WFRIW" &, REE "B—Hm" T/5#KE| "Ready2 / Flexi Run” &I,
e Enter your sample label ID, sample name and the service you want to use (Ready?2 / Flexi Run).
o EMINRAVHERARE ID, HFRBFRAMIBEFERIIRSS (Ready? / Flexi Run),
o o In case you chose Flexi Run, indicate which primer should be used by LGC.
» o WNER{RIZSE Flexi Run, 1&EER LGC N{ERMRFS 42,
e Continue with filling in the information for the pick-up box and your e-mail address on the next site,
and confirm the order.
o PREE N —PNARIESEHEERMIRAVEFHBAEIE, FHAITE,
e Schedule the pick-up with DHL until 12:00 via (Link provided).
o @Y (IRMHtAYHERE) 7£ 12:00 ZRIZHE DHL B4,
¢ Results will be available in about 2-3 working days (notification via e-mail) and can be downloaded
at "Data Management — Order&Download Results” .
o FERIHEAL 2-3 N ILIFEMIRMAt (BT FHMEER]) , FaE "SUEEE - ITRMTEER" &F
e

Step 3: Analyze your sequences with Geneious

%6 3 &: H Geneious S1T{RRIEFSY
e Book working station in advance via clustermarket.
o iBiY clustermarket $2EITRIT Tk,
e Import .ab1 files to geneious, check sequence quality at the beginning and end of the sequence
before aligning with your GOI.
o 1§ .ab1 XS A Geneious, E5{REY GOl (BoXEER) LI RtGERFFIFHIAMIERIIAIFSIR

=
==

Antibiotics

MER

¢ Prepare stock solutions of each antibiotic according to the desired concentration.
o RIEFIREFIEEMRERIESER,

e Filter-sterilize in the laminar flow and aliquot into 1.5 mL tubes.



o EEMEFHTREILIE, HoEER 1.5 mLEH,
e Store at -20°C until use (keep lifetime of certain antibiotics in mind!).

o EF(E -20°C HEIER (FICREEMERIBRE! ) .

For solid plates: Add antibiotics to the medium only, if it is hand-warm or cooler!

HFESFR: (MESFEFRRERIIMARESE!
DR BFRER (555°C) SfERERKN.

Antibiotic (jR&EX) Stock concentration (fE&ZiRE) Working concentration (T
Ampicillin (&*5ER) 100 mg/mL 100 pg/mL
Carbenicillin (3 85ER) 100 mg/mL 100 pg/mL

(alternative to ampicillin)

Chloramphenicol (FE%) 25 mg/mL (dissolved in EtOH) 25 pg/mL

Kanamycin (RAfEH) 50 mg/mL 50 pg/mL

Spectinomycin (KW&&K) 50 mg/mL 50 ug/mL

Gentamycin ((KAEX) 50 mg/mL 30 pg/mL

Tetracycline (FU3AE) 10 mg/mL 10 pg/mL

Rifampicin (FIf&%) 50 mg/mL (dissolved in DMSO or MeOH)  5-20 pg/mL
Cefotaxime (SLiEIEfT) 100 mg/mL 100 pg/mL

X >

(58 / End of Manual)



