
tRNA sgRNA

amp

tRNA sgRNA

amp

tRNA sgRNA

amp

tRNA sgRNA

amp

-----tRNA sgRNA-----ACTG
GACC-----tRNA sgRNA-----

-----tRNA sgRNA-----GACT
TGAC-----tRNA sgRNA-----

-----tRNA sgRNA-----GGAC
CTGA-----tRNA sgRNA-----

-----tRNA sgRNA-----CTGG
ACCC-----tRNA sgRNA-----

pFUS2-aXX or pFaUS2-bX (pTM1168-1178)

pEV1
(pTM1286)

pEV2
(pTM1287)

pEV3
(pTM1288)

pEV4
(pTM1289)

TGGG CCTG

BpiIBpiIBpiIBpiIBpiIBpiIBpiIBpiI
BsaI BsaIBsaI BsaIBsaI BsaIBsaI BsaI

tRNA sgRNA

BpiI

ligation

GCATCGAGCAGGGTCTTCGGGAAGACGGGTTTAAGAG
CGTAGCTCGTCCCAGAAGCCCTTCTGCCCAAATTCTC3'

5'

5'

3'

GCATCG
CGTAGCTCGT

GTTTAAGAG
TTCTC3'

5'

5'

3'

target sequenceAGCANNNNNNNNNNNNNNNNNNNN
NNNNNNNNNNNNNNNNNNNNCAAA3'

5'

5'

3'

GCATCGAGCANNNNNNNNNNNNNNNNNNNNGTTTAAGAG
CGTAGCTCGTNNNNNNNNNNNNNNNNNNNNCAAATTCTC3'

5'

5'

3'

Golden gate assembly (BsaI)

Step 1

Step 2

pFUS2-aXX (pTM1168-1174)

pFUS2-b1 (pTM1175) pFUS2-b2 (pTM1176)

pFUS2-b3 (pTM1177) pFUS2-b4 (pTM1178)

Multiplex CRISPR/Cas9 Assembly System
Reference:
Sekine et al., Scientific Reports 2018 8:8471
CRISPR/Cas9 mediated targeting of multiple genes in Dictyostelium



Esp3I

amp
pTM1290

spec

--4tRNA sgRNA--CTGG
TCAA--4tRNA sgRNA--

spec spec

--4tRNA sgRNA--ACTG
TCAA--4tRNA sgRNA--

--4tRNA sgRNA--CTGG
TGAC--4tRNA sgRNA--

spec spec spec

--4tRNA sgRNA--GACT
TCAA--4tRNA sgRNA--

--4tRNA sgRNA--ACTG
CTGA--4tRNA sgRNA--

--4tRNA sgRNA--CTGG
TGAC--4tRNA sgRNA--

spec spec spec spec

--4tRNA sgRNA--GGAC
TCAA--4tRNA sgRNA--

--4tRNA sgRNA--GACT
CCTG--4tRNA sgRNA--

--4tRNA sgRNA--ACTG
CTGA--4tRNA sgRNA--

--4tRNA sgRNA--CTGG
TGAC--4tRNA sgRNA--

Final destination vector GTCGACTCAAGGAGACGAAACGTCTCCACCCAAGCTT

CAGCTGAGTTCCTCTGCTTTGCAGAGGTGGGTTCGAA

Esp3I

amp

tRNA sgRNA·······················tRNA sgRNAtRNA sgRNAtRNA sgRNAtRNA sgRNA

Number of 
sgRNAs

5-8

9-12

13-16

17-20

4x tRNA-sgRNA

4x tRNA-sgRNA 4x tRNA-sgRNA

4x tRNA-sgRNA 4x tRNA-sgRNA 4x tRNA-sgRNA

4x tRNA-sgRNA 4x tRNA-sgRNA 4x tRNA-sgRNA 4x tRNA-sgRNA

(1-4)x tRNA-sgRNA

spec

- (1-4)x tRNA sgRNA-TGGG
GACC- (1-4)x tRNA sgRNA-

XhoI HindIII

pFUS2_a1a (pTM1168)

pFUS2_a2a (pTM1169)

pFUS2_a3a (pTM1171)

pFUS2_a4a (pTM1173)

pFUS2_a2b (pTM1170)

pFUS2_a3b (pTM1172) pFUS2_a3c (pTM1170)

pFUS2_a4b (pTM1174) pFUS2_a4c (pTM1172) pFUS2_a4d (pTM1170)

pFUS2_b(1-4) (pTM1175-78)

Golden gate assembly (Esp3I)

Step 3

+

XhoI HindIII

XhoI + HindIII cut

pBS

neo

sgRNA

act15

Cas9-
NLS-
GFP

tRNA

pTM1285
(all-in-one vector)

HindIII

XhoI

XhoI

BamHI

Step 4

3-way ligation
- Multiple tRNA-sgRNAs (XhoI+HindIII)
- neo cassette (XhoI+BamHI)
- pBS+Cas9 (BamHI+HindIII)
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