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Fig. S1 The screen of auxotrophic markers inactivation. (A) The screen of single

Y

L 2 B A

deletion of each auxotrophic markers; (B) Identification of ura3 trpl double
inactivation using tandem guide RNA. S. b is short for Saccharomyces boulardii.
YSCD: yeast synthetic complete medium with 20 g/L glucose as a carbon source;
YSCD-Leu: YSCD medium minus leucine; YSCD-Trp: YSCD medium minus
tryptophan; YSCD-Ura: YSCD medium minus uracil; YSCD-His: YSCD medium

minus histidine.

5 3
LEU2 gccgaagccattaagGTTcttaaagctatttctgatgttc«— S.boulardii
gccgaagccattaagTAActtaaagctatttctgatgtic«— S.boulardii leu2 |

, 3
ggtattatatgtgtgCCCaatagaaagagaacaattgac «—S.boulardii
ggtattatatgtgtgTAAaatagaaagagaacaattgac «—S.boulardii trp1

5
URA3

5
TRP1

3
ccgctaaaggcattaTCCgccaagtacaattttttactct «—S.boulardii
ccgctaaaggcattaTAAgccaagtacaattttttactct «—S.boulardii ura3

5 3
gatctctttaaagggtGGTcccctagegatagageactc «— S.boulardii
HIS3 gatctctttaaagggtTAAcccctagcgatagagceactc «—S.boulardii his3

Fig. S2 The sequencing results of four marker genes LEU2, TRP1, URA3 and HIS3
indicated that the targeted nucleotides were replaced by the stop codon (TAA) as

expected.
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DIC mito-GFP

DIC mito-RFP

Fig. S3. Targeted localization of the green fluorescent protein (GFP) and red
fluorescent protein (RFP) in mitochondria of S. boulardii expressing GFP and mRuby
with a mitochondrial targeting sequence by introducing pVT100U-mtGFP and
pVT100U-mt-mRuby plasmid, respectively. The left panel is differential interference

contrast (DIC) images; right panel is GFP and RFP fluorescence.

Intergenic site CS8 for CRISPR-Cas9 based integration.

The 2.7 kb non-coding region between YPR015C and a CDS of unknown function
from chromosome XV was chosen for further target gene insertion. The map and
genome sequence from Yeastgenome.org are listed as follows:

YPRO15C Location: Chromosome XVI 590283..591026

o
+
1
2
¥

) _YPRO1SC | TIFg

587000 588000 588000 590000 591000 592000 593000

http://www.yeastgenome.org/locus/S000006219/overview
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NNNN: CDS of functional gene of YPR015C

NNNN: CDS of not essential protein, or protein with no function (or unknown
function)

nnnn: Non-coding region

nnnn: PAM sequence for CS8

nnnn: Target sequence for guide RNA

nnnn: Homologous region for integration

nnnn: sequencing primer site

[CS8 region, Chromosome XVI]

...... TAGATCTTATACAAAAGCAACTGCGCGCTGTGGTAAAGCTACGGA
AACAATGTCCTATCTGTGGGAAGGTTTGTTCGAGACCTTCAACACTGA
GGACTCATTACTTAATACATACGGGAGACACACCTTTCAAATGTACTTG
GGAGCATTGCAACAAATCTTTCAATGTCAAGAGTAACATGTTAAGGCA
TTTAAGAACCCATCAAAAGAAAATAGCAAAGAAAAAACATCAGTGAAag
cattgtttagaatattttgttttcagtgtgattttgatgtaggtgtgacactttttaccaagtaaaatgagtatagatatgtattagttc
catataatatattacatgtagccaacaatcaatttttactgacttccgatttttgaatagtgagaggatttttgttcgaattataatttc
tacaagaaatttgtttgcgaatgcatcagcatttgtaatacggttctatactgccgcacgatacattttattctgtctagttcgtaa
gacaaaggaccttttcatttagtacaacgttgccgacacggatgtcttgatgaatctctgtaccaggaattcaattacctgacta
gtatgcagttcactatcaaaaaaaaaaaaaaggttaaattggtataatcatggttaaagaacaaacagcctctttcctctacaa
aagtatgttaaatgtaggtagttcaaattgcggtcacgtatatgccaacgttgttaatatataatgatccattggaacaatgaagt
ttacagaagctcaaaattaatgcaagaataattacgtcaagggagtcataacaaactaagaaaacaaaggaatttgactaag
tttgagcgcaatgatatatccatgcttgatattctgattcatacatatcgtttctgtcatttcaatggaagtctttatttatcaattace
acaacctttagtattgtgcttattattggtcaaaaggagttcatgcgctagtgatagtcaacccatgaagtgattagtggaacat
agaaggggataaatttcctatcggataacaaagaaaaaccaggattattgttttaccaccacattttcaaactttcccgetgaat
ttcctactaccctcatttgaaagaacgctttccactctttaggttggegttgtatcatcttttcttccattcaatgcaccaagactta
attttgttggttaaactcttattctttgtcagtttaaccaacaaaattacctacggtaattagtgaaaggccaaaatctaatgttaca
atatgattcaatcattcttattgcggagaagctaccgagaagaaccctaccactggtacaacacaagggaacggtctcattg
acctcgtgcataaccgggaaggtaacacatgaatatgctgtgtttgaatcatctccaatccaaactataggaatgaaaaattttt
tttgggtacaatgtcttctcacaatatcgtattcttggtcagcaatgtttccaaggatgacagactctttctaagaaaagatttcaa
gttcaaaatttacataacagtgaactatgcagaaaattttacttctagaccacgcatttaacaataatgtttgcccgcaacaataa
agtatttggtcgctttaagacgttatcagttattttatgagaaggtgtttaccattcgtgctcccatactaaaaccaaggggtaaa
taggacccacatttcgtttctgacagccaacaacgtgccactagcaggacagttattggaggtttatattatgtaattattgttag
ctgataaatgatttacagaaagcgctgatgttcactgggctgcttattcagcaatccccacgcatatttacttcaaagagaaag
aatttttgatgtaagttttatttgaacgtggaactttggcgtggggcatttatggctgctatcacacaaatcgcggagceagagta
cccctggattatataacacaactcactaaaatcgctcaaaattggggggtacgggttagegeggceagcetcatcgagggaac
agcacctagtgcacgtttaattgatagtatcttcagaacgaaatcaaatttttcgcagtatcatttacgtttcaagaaacttaaagt
gtttggagaaattaggaacgaaaaaaagctactatagaaattgtagcctgtcttcaactgcetgtcctcggcttttgacttgecta
agtatatgccgcaatgggcegataagcgggagtgtcggtcagatctgtggtaaaaaaaagatagcaataaaaaattatgaatt
taaacagtagtcttgaatttaaacaagtgatcttgacttgaatacttccatcaatgagtcgctaaaatgaaaatggctgcacaat
ctcctcegceatatcttaaaaggcagcaattagecagttgatcacccetacatttccacagaaacgaaaaagtgtaatagttatttt
tgcggccaatatcgtaagcetctageggtgccttagetttatgattgttgcaagaaagtttgectttttgactctecttcaggtgtea
gtattaacaaacggcgttgaatgtttaagttattattttattcatcaaatcgacttggatactttctcggtgatgtcgctaattggatt
ataccattaaggttgtcaccagtgtaaaaattttgcatcggtacttgcaactacgtgtgaaggtcaagttactcaacgcaaaga
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aacgttaacatttttacaaattttagctgcagtactatgttttaagtaatccaaagggaactatttgttatatcccagaattatttaca
ttcgtttcttagtttcataaacaatgaatacctattgaatggatagaaattctgacttgattttacgagttattattgctgacattagtc
caaagacatctcagttttgtttcctctacaacccaatgaggaggctagcecagggctgtcgcccaaaaaaatagccaataaag
cggcaactttctgtATGTCTTGCATTTTTTCCGCTGACTTGGGAGTAGAGTACA
GCTGCGCGGAGTCGCGTATTACAAATCTTGTACTTTGCATTCTGTGCAT
ACGTGAGGAAAAAGCAGCACCTGTTGTGAAAAAAGATAAATTTCTTTT

T TTCATTTTTCTATCCTCAAAGGAAAATCTTTTCTGCGAAATTTCTAGC
CGCTCTTCAGTTTCCGAAGTAAAGTCGCTGAGGGCGAAAAACAACTTT
ATTTGCCCACACGCTGTTATAGGCTTCCAGGGAGCAAAAGCGCAATTG
GGAATAAGGTTTCCTCAATTGAATGGTTTGCTTCGCCTACAGCATTAAC
cagaaggtaatttgatctcttgtatgtccgctaacagatcttgtccattaattgtttattttcttcaggtaggctgageccactttgt
agtagctccctaccattacttttggccttgtagttattggetttgattttttctttctatgacaatccegttgagcaaccttgcgaag
ggctctttttgaaaaaaaggcgtgggcaagatctctgtat. . ...

Human lysozyme with chicken signal peptide.
The gBlock sequence of human lysozyme with a chicken-lysozyme signal sequence

based on previous report (1, 2) is listed as follows:

NNNN: enzyme site for the confirmation of insertion of gBlock into plasmid
nnnn: Chicken-lysozyme signal sequence

nnnn: Starting codon

nnnn: Stop codon

GGTACCatgaggtctttgctaatcttggtgctttgcttcctgeccctggetgetctggggaaggttttcgaacgttgtgaat
tggccagaactttgaagagattgggtatggacggttaccgtggtatctctttggctaactggatgtgtttggccaagtgggaat
ctggttacaacactagagctactaactacaacgccggtgaccgttctactgactacggtatcttccaaattaactctagatact

ggtgtaacgacggtaagactccaggcgcecgttaacgcectgtcagttgtcettgttctgetttgttgcaagacaacatcgetgac

gccgttgectgtgctaagagagtcgttagagacccacaaggtatcagagcttgggtcgettggegtaacagatgtcaaaac
agagacgtcagacaatacgttcaaggttgtggtgtctaaGTCGAC
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