QUICK GUIDE PART 1: TYPE 1IS CLONING WITH THE STANDARD PLANT SYNTAX AND THE GOLDEN GATE MoClo PLASMIDS
NOTE: THIS IS QUICK REFERENCE GUIDE - IF YOU ARE A NOVICE PLEASE START BY WATCHING THE VIDEOS AT http://synbio.tsl.ac.uk/golden-gate/
TO LEARN HOW TO DESIGN PRIMERS FOR CONSTRUCTING NEW STANDARD PARTS (LEVEL 0 PARTS) PLEASE SEE PART 2

HOW THE ONE-POT REACTION WORKS
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Type (IS enzymes cut outside of their recognition gite. Thig allows you
you to assemble multiple parte at the same time. Thig ig what happene
when you aggerble three level O parte (Part [, 2 and 3) into a Level |
acceptor:
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One step digestion-ligation reaction with Bsal and T4 ligase.
Selection for colonies carrying plasmids with Bacterial selection B.
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Bacterial Selection B

Providing that you put level O parte with compatible end into
the tube at a 2:1 molar ratio to the level | acceptor plagmid
they will aggemble in order. To enable this we uge standard
overhangg for each type of part. See the common syntax at
the top of the next column.

MAKING MULTIGENE CONSTRUCTS
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There are geven Level [ acceptors. All are binary plagmids.

You can ageemble up to six in a level 2 or M acceptor.

Thege will aggemble in order using Bpil. The Bpil overhange

are different to the Beal overhangg. They are not defined

in the gtandard syntax. The Level [ acceptor that you chooge to
ascemble your standard parte info will determine the pogition of
that trangcriptional unit in your multigene aggembly.

To uge the MoClo Lveel M and 2 acceptor plagmide your firet
trangeriptional unit must be in pogition |. You aleo need to

uge the correct End Linker (EL ) o join to the lagt Level |
trangcriptional unit to the accep’ror%see diagram above).

Any Level [ trangcriptional unit can be subgtituted for a dummy.

SS
The COMMON SYNTAX for plants — :
d F +h 4b . 5'UTR CODING SEQUENCE 3UTR
efineg the 4 bage-pair , B
overhangg or fugionpgifeg ot | IR | N S | |

et et Al ) Ser . Stop.
GGAG _TGAC _TCCC _ TACT CCAT(g) AATG ‘GCB{QQYI TTCG ()GCTT _ GGTA CGCT

join bagic, standard parts.

THE DIGESTION-LIGATION PROTOCOL

Thig protocol ageumes that:

(a) All parts being assernbled are free of internal
Baal and Bpil recognition sequences
(b) That the junctione of all parte

being asgembled have a unique set of compatible overhangs

(501 o) o ot et e Lo szl el
. . I PROM = 50TR 1L I
Thege giteg allow a multitude — T
A1 A2 A3 B1 B2 B3

of standard parte to be
ggngrafgd. POSITION  NAME FUNCTION OVERMANG OVERMANG

Al DIST Distal promoter region, cis regulator GGAG TGAC

. or transcriptional enhancer

S’rir_\dard{paﬁg cor?pn? .a?g - prox PO pomaerregen csregur 1o rog
po 10N 01 a gene cloned Into a .
plagmid flanked by a convergent " come N san oo sy Teco T
pair of Beal recognition gequences. A+ sUTR § untransiated region TACT CoAT

B2 NTAG N terminal coding region CCAT AATG
Parte can comprice the region Goding region - optional pace

K . B3 CDs1 N terminal coding region AATG JAGGT

beﬂﬂeer\- an adrjacenf. palr O{ B4 cDs2 Coding region - no start AGCC Tea
fugion ites. Alternatively, to or stop codon /AGGT
reducg comp[gx[fy B5 CTAG C terminal coding region TTCG GCTT
or when a parﬁcula_r functional o TR 3 untransiated region sorr eTA
e[emenf 18 nO'f reqwred, parfg can Transcription terminator including

ct TERM GGTA caeT

gpan multiple fugion iteg
(exarpleg in pink boxeg).

polyadenylation signal (PAS)

() Your acceptor rplagmid hag a different antibiotic
registance to all of the modules being aggembled into it

The regtriction buffer protocol is shorter and worke
aufficiently well for chort/eagy asgemblies. We find that
the longer ligage buffer protocol is generally more efficient,
egpecially for large (Level 2+) aggemblies.

We have had many problems with NEB restriction enzymes
and do not uge or recommend them for thege reactiong.

[f your BSA. ie chipped ag a l0OX stock thie should be
diluted in water to make a [OX working stock. Add the
following to a PCR tube, make the reaction volume up to
20 pl with sterile dictilled water and cycle ag shown.

To assemble fragments in Level O, Level 2 and
Level M acceptors Bpil is required.

Short protocol in restriction buffer  Long protocol in ligase buffer

SUMMARY

Bagic, standard parte are known ag “Level O parts”.
Level O modules are aseembled into transcriptional unite in “Level | acceptorg”.

Level [ trangeriptional unite are aggembled into multigene constructs in either “Level 2 acceptors
or Level M acceptors. Level M conetructe can be agcembled with other level Level M conetructe
into Level P acceptors to make very large multi-gene congtructe:

Level 0 (Spec/CamR) basic units of genetic grammar Pro’ 5U NT  [WSPN (cosl BEE su e

~ -
Level 1 (Carb®) transcription units = Pro 5U ORH U MiEE—

7N =

Level M (SpecR)  multigene constructs =Pro' 5U' ORE 3U" I~ Pro? 5U2 ORER 3U2 g~ Pro® 5U° ORES 3U° s~

Level P (Kan®) multigene constructs == Pro' 5U" Ol 3U" Iisill= Pro? 5U° ORI 3U2 i~ Pro® 5U° ORE 3USHEEl- Pro* 5U* ORf 3U* Mgl

l B

Level M (SpecR) multigene constructs = Pro' 5U" OREN 3UMiSili~ Pro? 512 ORES U2 M- Pro®: 5U° ORI SU?MIEi~ Prot 5U* OREN oU“ il
Pro5” 5U° ORFS 3U5 = Pro® 5U° ORFS 3U° igil- Pro”: 5U7 ORI U7l Pro® 5U° ORFE 3U° Iigil-

etc...

+ 100-200 ng of acceptor plasmid

+  Plasmids containing each module/
part to be inserted. Use a 2:1 molar
ratio of insert:acceptor.

+ 10 units Bpil
(1l of 10U/l Bpil, ThermoFisher)

- 2yplBuffer G
(ThermoFisher)

+ 400 units T4 DNA Ligase
(14l of 400U/, NEB)

2l 10mM ATP (not dATPIIY)

10 minutes 37°C

10 minutes 16°C

10 minutes 37°C

20 minutes 65°C
16°C

|x3

+ 100-200 ng of acceptor plasmid

* Plasmids containing each module/
part to be inserted. Use a 2:1 molar
ratio of insert:acceptor.

+ 1.5yl T4 Ligase Buffer
(NEB)

+ 1.5l Bovine Serum Albumin (10x)

+ 200 units T4 DNA Ligase
(0.501 of 400U/, NEB)

+ 5 units Bpil
(0.54l of 10U/l Bpil, ThermoFisher)

20 seconds 37°C
3 minutes 37°C
4 minutes 16°C
5 minutes 50°C
5 minutes 80°C 5:00
16°C

| x26

To assemble fragments in Level -, Level [ and
Level P acceptors Bsalis required.

Short protocol in restriction buffer

+100-200 ng of acceptor plasmid

+  Plasmids containing each module/
part to be inserted. Use a 2:1 molar
ratio of insert:acceptor.

« 10 units Bsal (Eco31l)
(14l of 10U/l Bsal, ThermoFisher)

+ 2plbuffer G

+ 400 units T4 DNA Ligase
(11 of 400U/, NEB)

+ 2ul10mMATP

10 minutes 40°C

10 minutes 16°C

10 minutes 50°C

20 minutes 80°C
16°C

|x3

Long protocol in ligase buffer

= 100-200 ng of acceptor plasmid

+ Plasmids containing each module/
part to be inserted. Use a 2:1 molar
ratio of insert:acceptor.

+ 1.5yl T4 Ligase Buffer (NEB)
+ 1.5pl Bovine Serum Albumin (10x)

- 200 units T4 DNA Ligase
(0541 of 400U/l NEB)

+ 5 units Bsal (Eco31l)
(0.5 of 10U/l Thermo Fisher)

20 seconds 37°C
3 minutes 37°C
4 minutes 16°C
5 minutes 50°C
5 minutes 80°C 5:00
16°C

x26



