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Figure S1. Structure of template vectors for PCR amplification of component DNA
fragments. (a) Template vector type I. (b) Template vector type II.
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Figure S2. PCR products for the assembly of 8 gRNAs in a plant tRNA system. [n+1]
fragments are required for assembly of [n] gRNAs. Two PCR bands were generated for first
fragment F[1] and last fragment F[n+1], and red circled bands are the expected fragments.
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Figure S3. Colony plates for the assembly of different numbers of gRNAs in different
expression systems.

(a) Colony plates for the assembly of different numbers of gRNAs in the plant tRNA expression
system using PCR products. Loading volume varies in different plates. (b) Colony plates for the
8-gRNA assembly in the RB expression system using PCR products. Loading volume = 300 pL.
(c) Colony plates for the 8-gRNA assembly in the Csy4 expression system using PCR products.
Loading volume = 900 pL. (d) Colony plates for the 8-gRNA assembly in the HDV-HH-RB
expression system using PCR products. Loading volume = 300 puL. (e) Colony plates for the
8-gRNA assembly in the HDV-HH-RB expression system using gBlocks. Loading volume =
900 pL. (f) Colony plates for the 8-gRNA assembly in the plant tRNA expression system using
PARAweb-based PCR products. Loading volume = 900 pL. The total volume of the outgrowth
medium is usually 900 pL.
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Figure S4. Colony PCR for the screening of transformants for the plant tRNA expression
system. (a) Colony PCR of the 2-gRNA assembly. (b) Colony PCR of the 4-gRNA assembly. (c)
Colony PCR of the 6-gRNA assembly. (d) Colony PCR of the 8-gRNA assembly. (e) Colony PCR
of the 10-gRNA assembly. (f) Colony PCR of the 12-gRNA assembly. (g) Colony PCR of the 14-
gRNA assembly. (h) Colony PCR of the 16-gRNA assembly. (i) Colony PCR of the 18-gRNA
assembly.
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Figure S5. Colony PCR for the screening of transformants for the plant HH-HDV-RB
expression system. Colony PCR of the 8-gRNA assembly using synthesized DNA fragments.



[P Owrtang T —

F1 ot oate TAgEicteCogic AACH

" p—n Tt ArggcaTC O

F2 e CAGA TAggrotec CAGACIEgG T

w s comn ArgpRaGEAAg TS
oo h F satcts e
e " e e Mg CTTeaTCCA wrcs

Fa i AAGA TTTAGAGE
iﬁ?ﬁg{éﬁﬁ?ﬁﬁlﬂ?{ﬁé " it Tean ——— canarcs

F8 oaicle TCGA TAguiciooTCOARGTTTTAGAGC TAGAAATAG CAAG
i“#:g%gg:ﬁ:gﬁﬁ:?gz " wic scon .
AAGGCCACTAATTGCCACCT | s ik =
e || e con PR ——
caTTEACTCACAGGARACTG [ L e - e

w s e ATgATTTCTGEACCAGEGEOANTES

F8 it GAAA T

" ey oot A ros

2] Bt AGGA TAgetctecAGGARaCtGTTTTAGAG CTAGAAATAGCAAG

p e poen p—

P O @ . fragments (100).txt

Name DNA Fragment 5' - 3'
Fragment 1
TAggtctccggtcAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCATTAACAGCCAC
AGATGAGACCAT

Fragment 2

TAggtctccCAGActcggtG AGAGCTAGAAATAGCAAGT TAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCAACAAA
GCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCACCGAGTTCGTGAGACCAT

Fragment 3
TAggtctecTTCGecactgtgtcaGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCA
ACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAGTAAGATGAGACCAT

Fragment 4

TAggtctccAAGAgaatacccaccegG AGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTG
CAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAACAGCCACAGACTCGATGAGAC
CAT

Fragment 5

TAggtctccTCGAactG AGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGT GGCACCGAGTCGGTGCAACAAAGCA
CCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGT TCGATTCCCGGCTGETGCAATTCGTTGAGACCAT

Fragment 6

TAggtctccT(GTagcaaactctctgaG AGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGT
GCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAAGGTGAGACCAT

Fragment 7

TAggtctccAAGGecactaattgecacctt AGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCG
GTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGAAATGAGACCAT
Fragment 8

TAggtctccGAAAtctaaagaggtcattgG AGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCG
GTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGATTGACTCACAGGATGAGA
CCAT

Fragment 9

TAggtctccAGGAaactgG AGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGTGAGACCAT

B pri
site Overhang Primer
ggtc
TCTG
CAGA

2 78.1xt
-3/ (Prefix/site/filler/OverHang/Core/Anneal)
1

200 R Assembly (91).txt

gt cAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGT
TCGATTCCCGGCTGGTGCATTAACAGCCACAGACtcggtGTTTTAGAGCTAGAAATAGCAAG
TTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCAACAAAGCA
CCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGLT
GGTGCACCGAGTTCGecactgtgtcaGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCT
AGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCAACAAAGCACCAGTGGTCTAGT
GGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAGTAAGA
gaatacccacccgGTTTTAGAGCTAGAAATAGCAAGT TAAAATAAGGCTAGTCCGTTATCAA
CTTGAAAAAGTGGCACCGAGTCGGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTAC
CCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAACAGCCACAGACTCGAaCt
GTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGG
CACCGAGTCGGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTAC
AGACCCGGGTTCGATTCCCGGCTGGTGCAATTCGTagcaaact ctctggGTTTTAGAGCTAG
AAATAGCAAGT TAAAATAAGGCTAGTCCGTTATCAACTTGAARAAGTGGCACCGAGTCGGTG
CAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCG
ATTCCCGGCTGGTGCAAAGGecactaattgocacctGTTTTAGAGCTAGAAATAGCAAGTTA
AAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCAACAAAGCACCA
GTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGT
GCAGAAAtctaaagaggtcattgGTTT TAGAGCTAGAAATAGCAAGTT) AAGGCTAGT
CCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCAACAAAGCACCA TCTAGTGGT
AGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGATTGACTCA
CAGGAaactgGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTT
ARAAA

@0
TARACGCTCTTTTCTCTTAGGTTTACCCGCCAATATATCCTGTCAAACACTGATAGTT TARACTGAAGGCGGGAAACGACAATCTGATCCAAGCTCAAGCTGLT
CTAGCATTCGCCATTCAGGCTGCGCAACTGT TGGGAAGGGCGATCGGTGCGGGCCTCTTCGCTATTACGCCAGCTGGCGAAAGGGGGATGTGCTGCAAGGLGAT
TAAGTTGGGTAACGCCAGGGTTTTCCCAGTCACGACGTTGTAAAACGACGGCCAGTGCCAAGCTTTTTACTTTAAATTTTTCTTATGGCTCAGCCTGTGATGGA
TAACTGAATCAAACAAATGGCGTCTGGGT TTAAGAACATCTGT TTTGGCTATGT TGGACGAAACAAGTGAACTTTTAGGATCAACTTCCGTTTATATACGGAGC
TTATATCGAGCAATAAGATAAGTGGGCTTTTTATGTAAT TTAATGGGCTATCGTCCATATATTCACTAATACCCATGCCCAGTACCCATGTATGCGTTTCATAT
AAGCTCCTAATTTCTCCCACATCGCTCAAATCTAAACAAATCTTGTTGTATATATAACACTGAGGGAGCACCATTggtcAACAAAGCACCAGTGGTCTAGTGGT
AGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCATTAACAGCCACAGACtcggt GTTTTAGAGCTAGAAATAGCAAGT TAAAATAA
GGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTC
GATTCCCGGCTGGTGCACCGAGTTCGecactgtgtcaGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGGC TAGTCCGTTATCAACTTGAAAAAGTGGCACCG
AGTCGGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAGTAAGAgaatacccace
cgGTTTTAGAGCTAGAAATAGCAAGTTAARATAAGGCTAGTCCGTTATCAACT TGAAARAGT GGCACCGAGTCGGTGCAACAAAGCACCAGTGGTCTAGTGGTA
GAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAACAGCCACAGACTCGAACtGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAG
GCTAGTCCGTTATCAACTTGAAAAAGT GGCACCGAGTCGGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCG
ATTCCCGGCTGGTGCAATTCGTagcaaactctctggGTTTTAGAGCTAGAAATAGCAAGT TAARATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGA
GTCGGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAAAGGccactaattgecace
tGTTTTAGAGCTAGAAATAGCAAGT TAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCAACAAAGCACCAGTGGTCTAGTGETAG
AATAGTACCCTGCCACGGTACAGACCCGGGTTCGATTCCCGGCTGGTGCAGAAATctaaagaggtcat tgGTTTTAGAGCTAGAAATAGCAAGTTAAAATAAGG
CTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAGTCGGTGCAACAAAGCACCAGTGGTCTAGTGGTAGAATAGTACCCTGCCACGGTACAGACCCGGGTTCGA
TTCCCGGCTGETGCAGATTGACTCACAGGAaactgGTTT TAGAGCTAGAAATAGCAAGTTAAAATAAGGCTAGTCCGTTATCAACTTGAAAAAGTGGCACCGAG
TOGGTGCTTTTTITTITCCCTTTCCT T IT T TCT T T T T T T TGCCATAAACTTARATTTGTATATCGATCATTGTAGATATTGAAAACCTAGAACAAACCAACATCCA
TGTGAATGTCTTTCATGACTGAT T TAGAGATAATTCTTGAATT TTGGAACTAGAAT CTATAATGAGCCTAAATTAAAACATTGTGAAGCTTGCATGCCTGCAGG
TCAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAACAAAGGGTAATATCC
GGAAACCTCCTCGGATTCCATTGCCCAGCTATCTGTCACTTTATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCATTGCGATAAAGGAAA
GGCCATCGTTGAAGATGCCTCTGCCGACAGTGGTCCCAAAGATGGACCCCCACCCACGAGGAGCATCGTGGAAARAGAAGACGTTCCAACCACGTCTTCAAAGC
AAGTGGATTGATGTGATAACATGGTGGAGCACGACACACTTGTCTACTCCAAAAATATCAAAGATACAGTCTCAGAAGACCAAAGGGCAATTGAGACTTTTCAA
CARAGGGTAATATCCGGAAACCTCCTCGGAT TCCATTGCCCAGCTATCTGTCACTT TATTGTGAAGATAGTGGAAAAGGAAGGTGGCTCCTACAAATGCCATCA

Figure S6. PARAweb-assisted assembly of the gRNA array using the plant tRNA expression
system.

(a) The 8-gRNA sequence derived from poplar. (b) PARA-generated oligos sequence for PCR-
amplified component fragments. (¢) Downloaded oligos sequence. (d) Downloaded component
fragments. (e) Lineated ligated gRNA array. (f) The assembled vector sequence with a given
pKSE401 vector.
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Figure S7. Golden Gate assembly of the plzint tRNA-gRNA array using PARA-exported
oligos in SnapGene.

(a) Linear ligation. (b) Vector cloning.
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Figure S8. Colony PCR for the screening of transformants for the plant tRNA expression
system.

Colony PCR of the 8-gRNA assembly using PARA-designed PCR products.



