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miR-17-92 GAATAATGTCAAAGTGCTTACAGTGCAGGTAGTGATAATGTGCATCTACTGCAGT GAAGGCACTTGTAGCATTATGGTGACAGCTGCCTCGGGAAGCCAAGGTG
Largewhite

Duroc GAATAATGTCAAAGTGCTTACAGTGCA ATAATGTGCATC TACTGCAGT GAAGGCACTTGTAGCATTATGGTGACA Ce G

Landrace GAATAATGTCAAAGTGCTTACAGTGCAGGTAGTGATAATGTGCATCTACTGCAGT GAAGGCACTTGTAGCATTATGGTGACAGCTGCCTCGGGAAGCCAAGGTG
T T CTG! 'S GC.

Erhuallan GAATAATGTCAAAGTGCTTACAGTGCAGGTAGTGATAATGTGCATC TACTGCAGT GAAGGCACTTGTAGCAT TATGGTGACAGCTGCCTCGGGAAGCCAAGGTG

PK G. T, T ATCTACTGCAGT GAAGGCA GTGACAGC TGCC TCGGGAAS G

PFF GAATAATGTCAAAGTGC T TACAGTGCAGGTAGTGATAATGTGCATCTACTGCAGT GAAGGCACTTGTAGCATTATGGTGACAGCTGECTCGGGAAGCCAAGGTG
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MIR-17-92  GGCTTGAAAGCGCAGGGTCTGCTGGTGTTGAGTGCTTTTTGTTCTAAGGTGCATCTAGTGCAGATAGT GAAGTAGATTAGCATCTACTGCCCTAAGTGCTCCTT
Largewhils GGCTTGAAAGCGCAGGGTCTGCTGGTGTTGAGTGCTTTTTGTTCTAAGGTGCATCTAGTGCAGATAGT GAAGTAGATTAGCATCTACTGCCCTAAGTGCTCCTT

TG ARG G AGG G T T G TG TG T T GAG T Ge T T T T T G T T T AAG T GCATC TAG TGC AGAT AGTGAAG TAGATTAGCATCTACTGCCCTAAGTGETCCTT
Duroc GGCTTGAAAGCGCAGGGTCTGE TGETGTTGAGTGC TTTTTGTTCTAAGGTGCATCTAGTGCAGATAGT GAAGTAGATTAGCATCTACTGCCCTAAGTGCTCCTT
Danracs  GOCTTOAAGCOCAGGCTCTOETOOT CTTOAGT GETTTTT GTTCT AAGOT GCATCT ACTOCAGATACT CARGTAGATTAGEATCTACT GCCCTANGTOCTCCTT

GGCTTGAAAGCGCAGGGTCTGCTGGTGTTGAGTGCTTTTTGTTCTAAGGTGCATCTAGTGCAGATAGT GAAGTAGATTAGCATCTACTGCCCTAAGTGCTCCTT
Erhuglian  GGCTTGAAAGCGCAGGGTCTGCTGGTGTTGAGTGCTTTTTGTTCTAAGGTGCATCTAGTGCAGATAGT GAAGTAGATTAGCATCTACTGCCCTAAGTGCTCCTT
PK GGCTTGAAAGCGCAGGGTCTGCTGGTGTTGAGTGC TTTTTGTTCTAAGGTGCATC TAGTGCAGATAGT GAAGTAGATTAGCATCTACTGCCC TAAGTGCTCCTT

PFF GGCTTGARAGCGCAGGGTCTGCTGGTGT TGAGTGCTTT TTGTTCTAAGGTGCATCTAGTGCAGATAGT GAAGTAGAT TAGCATCTACTGCCCTAAGTGCTCCTT
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mMIR-17-92 CTGGCATAAGAAGTTATGTTTTCATCC AATAATCCAAGCCAAGCAAGTATATAGGTG GCAGTCCTCTGTTAGT

Largewhite CTGGCATAAGAAGTTATGTTTTCATCC AATAATCCAAGCCAAGCAAGTATATAGGTGTTT TGCAGTCCTCTGTTAGT

CTGGCATAAGAAGTTATGTTTTCATCC AATAATCCAAGCCAAGCAAGTATATAGGTGTTT TGCAGTCCTCTGTTAGT
Duroc CTGGCATAAGAAGTTATGTTTTCATCCBAATAATCCAAGCCAAGCAAGTATATAGGTGTTT C TGCAGTCCTCTGTTAGT
Landrace CTGGCATAAGAAGTTATGTTTTCATCC AATAATCCAAGCCAAGCAAGTATATAGGTG TGCAGTCCTCTGTTAGT

T 'S TGTTTGCAGTCCTCTGTTAGT GCATAGTT!
Erhualian CTGGCATAAGAAGTTATGTTTTCATCC AATAATCCAAGCCAAGCAAGTATATAGGTGTTTTAATACTTTTTGTTTGCAGTCCTCTGTTAGTTTITGCATAGTTG
PK

PFF CTGGCATAAGAAGTTATG TCATCC AATAATCCAAGCCAAGCAAGTATATAGGTGTTITTAATACTTTITTIGTTTGCAGTCCTCTGTTAGTTTTGCATAGTTG
320 330 10 350 a0 a0 350 a0 a0 410

mMIR-17-92 CACTACAAGAAGAATGTAGTTGTGCAAATCTATGCAAAACTGATGETGGCCTGCTATTTCCTTCAAGTGAT TTTTACTAATTTTCTGTACTTTTATIGTGTCGA
Largewhils CACTACAAGAAGAATGTAGTTGTGCAAATCTATGCAAAACTGATGGTGGCCTGCTATTTCCTTCAAGTGAT TTTTACTAATTTTCTGTACTTTTATIGTGTCGA
Bama CACTACAAGAAGAATGTAGTTGTGCAAATCTATGCAAAACTGATGGTGGCCTGCTATTTCCTTCAAGTGATTTTTACTAATTTTCTGTACTTTTATTGTGTCGA
Duroc CACTACAAGAAGAATGTAGTTGTGCAAATC TATGCAAAACTGATGGTGGCCTGCTATTTCCTTCAAGTGAT TTTTACTAATTTTCTGTACTTTTATTGTGTCGA
Landrace CACTACAAGAAGAATGTAGTTGTGCAAATCTATGCAAAACTGATGGTGGCCTGCTATTTCCTTCAAGTGATTTTTACTAATTTTCTGTACTTTTATIGTGTCGA
CACTACAAGAAGAATGTAGTTGTGCAAATCTATGCAAAACTGATGGTGGCCTGCTATTTCCTTCAAGTGAT TTTTACTAATTTTCTGTACTTTTATTGTGTCGA

Erhuglian  CACTACAAGAAGAATGTAGTTGTGCAAATCTATGCAAAACTGATGGTGGCC TGETATTTCCTTCAAGTGAT TTTTACTAATTTTCTGTACTTTTATTGTGTCGA
PK CACTACAAGAAGAATGTAGTTGTGCAAATCTATGCAAAACTGATGGTGGCCTGCTATTTCCTTCAAGTGATTTTTACTAATTTTCTGTACTTTTATTGTGTCGA
PFF CACTACAAGAAGAATGTAGTTGTGCAAATCTATGCAAAACTGATGGTGGCCTGCTATTTCCTTCAAGTGATTTTTACTAATTTTCTGTACTTTTATTGTGTCGA
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miR-17-92 TGTAEAATCTGCCTGGTGTATCTGATAC GACAGCTTCTGTAGCACTAAAGTGCTTATAGTGCAGGTAGTGTTTAGT TATCTACTGCATTATGAGCACTTAAAGT
Largewhite

TGTAGAATCTGCCTGGTGTATC TGATACGACAGCT TCTGTAGCACTAAAGTGCTTATAGTGCAGGTAGTGT TTAGT TATCTACTGCATTATGAGCACTTAAAGT

Bama TAGAA CTGGT CTATCTGATACGACAGETTETGTAGEACT AAAGT GETTATAGTGEAGS GTTT, TCT. TTATGAL

Duroc TGTAGAATCTGCCTGGTGTATCTGATACGACAGCTTC CACTAAAGTGCTTATAGTGCAGGTAGTGT TTAGT TATCTACTGCAT TATGAGCACTTAAAG

Landrace TGTAGAATCTGCCTGGTGTATCTGATACGACAGCTTCTGTAGCACTAAAGTGCTTATAGTGCAGGTAGTGT TTAGT TATCTACTGCATTATGAGCACTTA,
TGTAGAATCTGCCTGGTGTATC TGATACGACAGCTTCTGTAGCACTAAAGTGCTTATAGTGCAGGTAGTGT TTAGT TATCTACTGCATTATGAGCACTTAAAGT

Erhuslian TG TG AT T e T GG G T AT (T A T A AT A G T T T G AG A T AAAG T e T TATAGTGCAGGTAG TG T T TAGT TATCTACTGCATTATGAGCACTTAAAGT

PK TGTAGAATCTGCCTGGTGTATCT GCACT
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MIR-17-82 ACTGCTAGCTGTAGAACTCCAGCCTCGGCCTGTCGCCCAGTCAAACTGTCCAGTTACTGAACACTGTTCTATGGTTAGT T TTGCAGGT TTGCATCCAGCTGTGT
Largewhite

Duroc
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PK
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PFF ACTGCTAGCTGTAGAACTCCAGCCTCGGCCTGTCGCCCAGTCAAACTGTCCAGT TACTGAACACTGTTCTATGGTTAGTTTTGCAGGTTTGCATCCAGCTGTGT
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mMIR-17-92 GATATTCTGCTGTGCAAATCCATGCAAAACTGACTGTGGTAGTGAAAAGTCTGTAGAAAAGTAAGGGAAAAT CAAACCCCTTTCTACACAGGTTGGGATCGGTT
Largewhile GATATTCTGCTGTGCAAATCCATGCAAAACTGACTGTGGTAGTGAAAAGTCTGTAGAAAAGT AAGGGAAAATCAAACCCCTTTCTACACAGGTTGGGATCGGTT
Bama GATATTCTGCTGTGCAAATCCATGCAAAACTGACTGTGGTAGTGAAAAGTCTGTAGAAAAGTAAGGGAAAATCAAACCCCTTTCTACACAGGTTGGGATCGGTT
Duroc GATATTCTGCTGTGCAAATCCATGCAAAACTGACTGTGGTAGTGAAAAGTCTGTAGAAAAGTAAGGGAAAATCAAACCCCTTTCTACACAGGTTGGGATCGGTT
Landrace GATATTCTGCTGTGCAAATCCATGCAAAACTGACTGTGGTAGTGAAAAGTCTGTAGAAAAGT AAGGGAAAATCAAACCCCTTTCTACACAGGT TGGGATCGGTT

GATATTCTGCTGTGCAAATCCATGCAAAACTGACTGTGGTAGTGAAAAGTC TGTAGAAAAGT AAGGGAAAATCAAACCCC TTTETACACAGG T TGGGATCGGTT
Erhuglian  GATATTCTGCTGTGCAAATCCATGCAAAACTGACTGTGGTAGTGAAAAGTC TGTAGAAAAGTAAGGGAAAATCAAACCCCTTTCTACACAGG TTGGGATCGGTT
PK GATATTCTGCTGTGCAAATCCATGCAAAACTGACTGTGGTAGTGAAAAGTCTGTAGAAAAGTAAGGGAAAATCAAACCCCTTTCTACACAGGTTGGGATCGGT T
PFF GATATTCTGCTETGCAMTCCATGCMAACTGACTET G GTA GTWMGTC TGTAGAAAAGTAAGGGAAAATCAAACCCCTTTCTACACAGGTTGGGATCGGTT

730

miR-17-92 G :M‘!’GC TGTGTTTCT GTAT GGTATTGCACTTGTCCCGGCCTGTTGAGTTTGGTG
Largewhite GCAATGCTGTGT

Duroc
Landrace GCAATGCTGTGTTTCTGTATGGTATTGCACTTIGTCCCGGCCTGTTGAGTTTGGTG

Erhuallan GCAATGCTGTGTTTCTGTATGGTATTGCACTTGTCCCGGCCTGTTGAGTTTGGTG
PK GCAATGCTGTGTTTCTGTATGGTATTGCACTTGTCCCGGCCTGTTGAGTTTGGTG
PFF GCAATGCTGTGTTTCTGTATGGTATTGCACTTGTCCCGGCCTGTTGAGTTTGGTG

Figure S1 Sequence alignment of the miRNA-17-92 clusters from different pig breeds and different cell

lines.
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WT: GTCAAGTTTTGTCATGATTCTGTACCACTTGTGAGGTGGCATGTCATTTGAC
M1 : GTCAAGTTTTGTCATGATTCTGTACCACTTGGGAGGTGGCCTGTCATTTGAC
M2: GTCAAGTTTTGTCATGATTCTGTACCACT;?TGAGGTGGCATGTCATTTGAC
M3: GTCAAGTTTTGTCATGATTCTGTACCACTTGTGAGGTGGCATGTCATTTGAC
M4 : GTCAAGTTTTGTCATGATTCTG-ACCACTTGGGAAGTGGCATGTCATTTGAC
M5: GTCAAGTTTTGTCATGATTCTGAACCACTTGGGAGGTGGCATGTCATTTGAC
M6 : GTCAAGTTTTGTCATGATTCTGTACCACTT——GAGGTGGCATGTCATTTGAC
M7: GTCAAGTTTTGTCATGATTCTGTACCA——TGTGAGGTGGCATGTCATTTGAC
M8: GTCAAGTTTTGTCATGATTCTGTACCA——TGTGAGGTGGCATGTCACTTGAC
M9 : GTCAAGTTTTGTCATGATTCTGTACA——TGTGAGGTGGCATGTCATTTGAC
M10: GTCAAGTTTTGTCATGATTCTGTACAC——TGTGAGGTGGCATGTCATTTGAC
M11: GTCAAGTTTTGTCATGATTCTGTA——— TGTGAGGTGGCATGTCATTTGAC
M12: GTCAAGTTTTGTCATG TCATTTGAC

Figure S2 T7E1 assay of sgRNA#1 at the pmiRNA-17-92 locus in PFFs. (A) The mutation efficiency for
each sgRNA#1/Cas9 was determined by using the T7E1 cleavage assay. M: DNA Marker 2000. The red
arrows indicated cleaved amplicons (526bp and 334bp). (B) The TA cloning and Sanger sequencing were
analysed for deletions and insertions (indels). The wild-type sequence is located on the first line (WT),
and the mutated sequences from the TA cloning are arranged below (M1~M12). The target site is
highlighted in red; the PAM is indicated in blue.
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GTATCTTATCATGOGTCTGGATCGCTAGCGBTCAGATAACT CTCACTCATAC

Figure S3 Results of genomic PCR analysis confirmed the EGFP knock-in events at the pROSA26 locus.

The 4F/4R primers amplified the 5 junction, and the 5F/5R primers amplified the 3’ junction. The

sequences of these primers are listed in Supplementary Table S1. Lanes 1-5 represent the EGFP

knock-in-positive cell clones. NC: negative control; M: DNA Marker 2000.
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Figure S4 Composition and structure of the pLB-EGFP shRNA-KI donor vector.
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5’ junction

AGTTTTGT CATGATTCTGTACCACTTGG6CG6GC CGC AAGBGCC TTGTTAAGTG

3’ junction

TTTTTACAAAGCTGBGAATTAAAAACCGBGGTTGAGGTOGCATGTCATTTOGACT

Figure S5 Results of genomic PCR analysis confirmed the anti-EGFP shRNA knock-in events at the

pmiR-17-92 cluster. The 2F/2R primers amplified the 5" junction, and the 3F/3R primers amplified the 3’

junction. The sequences of these primers are listed in Supplementary Table S1. Lanes 1-5 represent the

anti-EGFP shRNA knock-in positive cell clones. NC: negative control; M: DNA Marker 2000.
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Figure S6 Composition and structure of the pLB-CSFV shRNA-KI donor vector
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Figure S7 Sanger sequencing results of the PCR products obtained with specific primer pairs (1F/IR,

2F/2R or 3F/3R).
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Figure S8 Sanger sequencing analyses of the expression of the target CSFV siRNA 2-1 in identified

positive knock-in PFF clones.
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Figure S9 Effect on the cellular activity of different PFFs under different incubation times with CCK-8.
Cells were seeded at a density of 1x10* per well in 96-well plates and incubated in fresh complete

medium for 24 h. All values are the mean + S.E.M. (n=3). No significant difference was found among the

groups.



Figure S10 The reconstructed embryos were cultured in vitro for approximately 6 days until the
blastocyst stage. Positive knock-in PFFs were mixed and used as donor cells to perform SCNT and

examine the developmental potency of reconstructed embryos.
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Figure S11 Sanger sequencing analyses of PCR amplicons that spanning the potential off-target sites.

The potential cleavage sites are labeled with red arrow.



Supplementary Tables

Table S1 Primers and corresponding sequences for knock-in events

Primer Name Sequence (5'-3")
C1 AAGTATGCATTTGGGAGTGGC
Cc2 GCAAAAGGCATATCATCTCCG
1F ATTCTGCTGTGCAAATCCATG
1R CCGCTCAACTCCAATACTCTIT
2F GCAGGAATAAAGAGACCATCAC
2R CGCTCACTGTCAACAGCAATAT
3F AGTGTCTGCCTACTGCCTCGGA
3R GTATGGCTTGGTAGGTGTAAAC
4F GGTCCCAAATGAGCGAAAC
4R AGCGAGCACTTAACAAGGC
5F GATACATTTTTACAAAGCTGAATTA
5R CACTACCAAACATACAAAAGAACTA

Table S2 Electroporation parameters for various cell lines (BTX-ECM2001)

Cell line Set voltage (V) Pulse length (ms) Number of pulses
PFF 340 1 3
PK-15 300 1 3

EGFP-KI-PK 300 1 3




Table S3 Primers and corresponding sequences for real-time PCR analysis

Primer Name Sequence (5'-3")
GAPDH-F GCCATCACCATCTTCCAGG
GAPDH-R TCACGCCCATCACAAACAT

EGFP-F GCGCACCATCTTICTTCAA
EGFP-R GCTTGTCGGCCATGATATAG
U6-F CTCGCTTCGGCAGCACA
U6-R AACGCTTCACGAATTITGCGT
ssc-pri-F ATCTACTGCCCTAAGTGCTCCTTC
ssc-pri-R ACTATGCAAAACTAACAGAGGACTGC
ssc-miR-17-5p CAAAGTGCTTACAGTGCAGGTA
ssc-miR-17-3p ACTGCAGTGAAGGCACTTGTAG
ssc-miR-18a TAAGGTGCATCTAGTGCAGATA
ssc-miR-19a TGTGCAAATCTATGCAAAACTGA
ssc-miR-20a TAAAGTGCTTATAGTGCAGGTA
ssc-miR-19b TGTGCAAATCTATGCAAAACTGA

ssc-miR-92 TATTGCACTTGTCCCGGCCTGT




Table S4 Primers for PCR amplification of the off-target sites

Primer

Sequence (5' To 3')

Amplicon size (bp)

OTs1

OTS52

OTS3

OTS54

OTS5

OTS6

OT1S57

OTS8

OTS9

OTS10

OTs11

OTS12

OTS13

OTS14

OTS15

OTS16

CTGTCTAATCACACCTGTCCA
CCCTTTGATAATTCCAGCCCA
TGGTTTCTGGCATGTGTTCA
GCACTGAGAGGCCATCAAAA
GGAACAGTTGATCTTTGCAG
GACAATCATTTGAGTGCCTG
CTACACCACAGCTCAGGGCA
TGACATTTGGAGGTGAGCGA
AGCAGCCATTCACCAATCAG
GATTTGATCCCCTAGCCTGG
CTGAAGGGGAGATAGGGTTG
CTGGCACAGCAGAAACGAAT
ATAGCAAGCAGGAGGGAGGT
AGAAGCCACACCGATCTCAT
AGACATTTAGTGCTCTCCCAAC
ATTTCCATCCAACCTCACTCTT
ACTAAAACTTACCCACCAGG
CAGAAGATGGGAAGAGTGTG
TCTCATTGTTGCCGTCCATC
CCTTGAGGGAGCAGTGTGGT
AGGCTGAGCATTTTGTAACC
CACTGTGTTTTCTATTCGCA
CATTGTCAACCACACCTCA
CTCGCATCCCTTCTCTCAG
CTGCTAGGAAGGGGAGAATC
GGTGGCATTTTGAAGAACTG
GTCTCCTCTCCCATTCTCTC
TGTTGTCTAAACCAAGCGAG
AGCACAAGAGATGGCTCACT
CTGCCCAACTGCTCTCCTAT
AGGCTGGACGGACAAGAGGA
TAAGCACTTTGGGCTACATA

599

556

546

612

575

561

603

587

484

501

553

489

571

565

601

619




