Destination Plasmids: Updated August 10, 2024

GGAG+Bsal GGAG+BsmBlI BsmBI-»GCTT Bsal-»GCTT

Binary (Arabidopsis): . ]
\ R E— Assemblies for Gene Expression
...AATG... ..TTCG...
pMP2200 - pCB302 backbone (Kan) with TrbcS added, with BsmBl sites in GGAG _TCCC.. ' AGCC... ' @aGCTT
BAR and trfA removed, and the IS4 fragment between LB & BAR excised —————m 1GAC. _TACT.. ! ..AGGT... ! —
Promoter-UTR | CDS (%)
AG+BsmBl BsmBlI TT " "
MOSS (Targeted) GGAG+Bsal GGAG+Bsm smBI-»GCTT Bsal->GCTT Promoter-UTR | CDS (no ¥) | C-Tag
GFP 7 UTR-Term | Selection Cassette | 8’ targeting | Promoter-UTR | N-Tag | CDS (%)

pMP2130/pMP2133/pMP2134: Tocs/Thsp/Tnos G418/Kan (35S:nptll) PIG1 o —
pMP2131: Thsp Gent/G418 (35S:aacC1) ARPC2a ...CCATg
pMP2132/pMP2135: Tnos/Thsp Zeocin (35S:ble) Pp108a

pGGAselect backbone (Chl) pMP2280: Tnos Hygromycin (35S:hph) Pp108a

... for Knock-ins via transient selection

. GGAG+Bsal GGAG+—BsmBl BsmBI->GCTT Bsal—»GCTT ...GGAG... ..TTICG... ...AGGT*... taGCTT...
Moss (Transient) e — - —
h——4 NOS Term | Selection Cassette Gene 3’ |Ci-Tag| 8’UTR
pMP2136: G418/Kan (35S:nptll) pMP2393: none I — 5" UTR | N-Tag | Gene 5’
pMP2137: Hygromycin (35S:hph) 1
pMP2138: Gent/G418 (35S:aacC1) ..CCATq L AATG...

pGGAselect backbone (Chl) PMP2139: Zeocin (35S:ble)

... for pENTR clones

GGAG+Bsal GGAG+BsmBlI BsmBI-»GCTT Bsal-»GCTT

Empty: PENTR: AATG+Bsal Bsal~GCTT AATG... .TTCG.. GCTT..
et 57 GFP h = _— — —
pMP2121 - pGGAselect backbone (Chl) pMP2238 (pENTR-GG) -~ GBSlCloploniEasion)
(For adapting CDS fragments to Gateway™) CDS (no stop) I C-Tag
Diagrams of Physco Neutral Targeting loci:
P. patens Inter-Genic 1 (P1G1 Golden Gate (pPMP2130, pMP2133, pMP2134) pSR19a = pMH-Cas9-sgPIG1 (Hyg)
ﬁas.ge Lab = ( ) S PG nptll-- == (GAATTAGAAATTCTCATGTA-pam)
Pp3c5_16960 (CLEC16A-like) NN 2 %
Golden Gate (pMP2131)
PpARPCZ2a (redundant gene) o ARPC2a/GM:

Quatrano Lab \ \ J ; pSR18a = pMH-Cas9-sgARPC2a (Hyg)
Pp3c1_32320 \ Y K /Pp3c1_32330 (1 of 2 ARP2Cs) Pp3c1_32340 (TCTGCTGGAAGGTCCATCGC-pam)

pSR17b = pMH-Cas9-sgPp108A (Hyg)

Pp108 (redundant gene) Golden Gate (pMP2132, pMP2135, pMP2280) pMP2292 = pUKG-Cas9-sgPp108A (Gent)
Zryd Lab —108A/Z60 — (CGTTGATTGATATGTAAGTC-pam)
Pp3c20_1020 (QWRF family) Pp3c20_980 (encodes 1 of 4 CCR4-like deadenylases)




Parts Plasmids (in pMiniT2):
5'-GGAG-Promoters-AATG-3’ CCAI-N-Tag-AATG

Y proAtUBQ10 (pMP2111b) vmYPet (pMP2177c)

v proAtUBQ10short (pMP2395) vmuGFP (pMP2192b)

v oroZmUbi (pMP2110) v'mNeonGreen (pMP2178)
oroPpEF1a (pMP2202) v'mScarlet-1 (pMP2179)

v proPpXYLT/XTP (pMP22058) v'mTurquoise2 (pMP2180)

v proGmHsp17.3B (pMP2237) vmEGFP (pMP2181)

v pro2x35S (pMP2308) _VenusN/C BiFC
B

(COSACTI QMP2336S% 6 opcion.corT
oo P b VLhGR (pMP2282)

proDR5 (pNat9b)
nroDR5+IR8 (pNat10)
proOp7 (LhGR) (pMP2307)

GGAG-Promoters-CCAT

v proZmUbi (CJB)

v proAtUBQ10 (pHF1)

v proAtUBQ10short (pMP2396b)
oroPpEF1a (pMP2313)

v
v
v
v

AATG-CDS(no stop)-TTCG
Oligos: GS linker, SV40 NLS

Forward primers, Bsal tag

Binternal Bsal site not removed

TTCG-C-Tag-GCTT
vmYPet (pMP2172)
vmuGFP (pMP2193b)
v'mNeonGreen (pMP2173)
v'mScarlet-1 (pMP2174)
vmTurquoise2 (pMP2175)
vmEGFP (pMP2176)

v GUS (pMP2331)

Oligos: HA, cMyc

TTCG-Ci-Tag*-AGGT
vmYPet (pMP2195b)
vmuGFP (pMP2194c)
v'mNeonGreen (pMP2196b)
v'mScarlet-1 (pMP2197d)
vmTurquoise2 (pMP2198)
v GUS (pMP2281)

tGGTCTCg[XXXX][gene-specific]

Reverse primers, Bsal tag

tGGTCTCg[rev-compYYYY][gene-specific]

XXXX and YYYY are the corresponding 5’ and 3’ overhangs. The low:

create dcm methylation sites, CCWGG). For BsmBl sites, substitute CGTCTC.
Approximate promoter strengths: ZmUbi > AtUBQ10 > 2x35S > PpEF1a > PpARFb2 > PpXYLT

Golden Gate Assembly reactions

| set up 10 pl reactions with 1x T4 Ligase Buffer, 100 ng destination vector, 2-fold molar equivalent of each parts
plasmids/PCRs, and 0.4 pl each of T4 DNA Ligase and Bsal-HFv2 (or BsmBI-v2) (NEB). | do 30-60 cycles of 1 min 37°C
and 1 min 16°C followed by 5 min at 60°C. (For BsmBI-v2, use 42° instead of both 37°C and 60°C.) For ligating in

protospacer oligos, | anneal them (95°C then slow cool to RT), dilute
NEB also sells kits with pre-mixed T4 Ligase+Bsal-HFv2 (E1601) and

ercase letters can be anything (except those that

to 0.5 pM and add 0.25 pl per reaction.

SS
SUTR Coding sequence 3UTR PAS
3' N
| Transcribed region | |

.

Standard Syntax I

Met Met & o Ser Stop.
GGAG TGAC TCCC TACT CCAT(g) AATG AGCCLo) TTCG ()GCTT GGTA CGCT

[D1sT ] :[PROX] |CORE|||5UTR| [NTAG] [cDs1] [cps2] [cTAG] [3UTR] TERM

A1 A2 A3 B1 B2 B3 B4

5'Non
transcribed

Position Function

Overhang

Overhang
Distal promoter region, cis regulator

Al pisT or transcriptional enhancer GGAG TGAC
Proximal promoter region,
e BHOX or transcriptional enhancer TGAC Tcee
Minimal promoter region, including
A3 CORE transcription start site (TSS) Tcce TACT
A4 5UTR 5' untranslated region TACT CCAT
B2 NTAG N terminal coding region CCAT AATG
Coding region — optional AGCC
B3 cDs1 N terminal coding region AATG /AGGT
Coding region — no start AGCC
B4 CDbs2 or stop codon /AGGT TTCG
B5 CTAG C terminal coding region TneE GCTT
B6 3UTR 3' untranslated region GCTT GGTA
Transcription terminator including
C1 TERM GGTA CGCT

polyadenylation signal (PAS)

New Phytologist (2015) 208: 13-19

Pryor et al 2020 (NEB) determined that the best overhangs after the 11 standard ones are
ACCT, CCGC, ACAA, AACA, GAAA, CAAG, GCAC, TAGA, and AAAT.

T4 Ligase+BsmBI-v2 (E1602)

Adapted CRISPR Plasmids:

CRISPR protospacer oligos

Single sgRNA Dual sgRNA
_protospacer oligos_
ccatNNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNDEee
_protospacer

ccatNNNNNNNNNNNNNNNNNNNNgt
NNNNNNNNNNNNNNNNNNNNSeeeed

pMP2316 Bridge plasmid

4 0o U oroFnue Y1
Bsal-»TTTA TATG «Bsal
oligosl _protospacer oligos2

tatGNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNO>eee

Single sgRNA For ccatNNNNNNNNNNNNNNNNNNNN
Single sgRNA Rev aaacNNNNNNNNNNNNNNNNNNNN

Dual sgRNA1 For ccatNNNNNNNNNNNNNNNNNNNNgt
Dual sgRNA1 Rev taaaacNNNNNNNNNNNNNNNNNNNN

Dual sgRNA2*For tatGNNNNNNNNNNNNNNNNNNN

Dual sgRNA2*Rev aaa cNNNNNNNNNNNNNNNNNNN
*Also compatible with pMP2323 for single sgRNA

Ns = 20-base protospacer (w/o PAM sequence) in forward oligos and

CCAT+Bsal Bsal-GTTT

——
Pol Il
term

1 GRNA scaf.

Selection Cassette

pMP2284 - pUKH-Cas9-Bsal/FP/Bsal (Hyg)
pMP2286 - pUKG-Cas9-Bsal/FP/Bsal (G418/Gent)

Also, pMP2323 - pUKK-Cas9-FhU6:Bsal/FP/Bsal (G418/Kan): Accepts tatG/aaac protospacers for single-sgRNA constructs.

*Derived from pMH-Cas9-Gate from M. Bezanilla

pMP2285 - pUKK-Cas9-Bsal/FP/Bsal (G418/Kan)
pMP2287 - pUKZ-Cas9-Bsal/FP/Bsal ( )

35S Term

it's reverse-complement in the reverse oligos. Exception: protospacers
for the Dual-sgRNA2 must start with a G and the reverse oligo
contains the reverse complement of bases 2-19.

pMP2316 bridge plasmid contains the Funaria hygrometrica U6
promoter (56% match to PpU6). With it, dual-sgRNA constructs
assemble much more efficiently, are easier to sequence, and give
much higher plasmid yields.

«—

Insertion of 240 bp (a piece of sfGFP) between the Bsal sites facilitates
identifying recombinant colonies by colony PCR. Single-sgRNA
constructs should be 236 bp smaller than the vectors and dual-sgRNA
constructs should be 250 bp larger.



