Table S1 Primers used in this study

Primer name

Sequence (5’-3°)

Remark

ChHxt1F1FP
ChHxt1F1RP
ChHxt1F2FP
ChHxt1F2RP
ChHxt2F1FP
ChHxt2F1RP
ChHxt2F2FP
ChHxt2F2RP
ChHxt3F1FP
ChHxt3F1RP
ChHxt3F2FP
ChHxt3F2RP
ChHxt4F1FP
ChHxt4F1RP
ChHxt4F2FP
ChHxt4F2RP
ChHxtSF1FP
ChHxtSF1RP
ChHxtSF2FP
ChHxtSF2RP
ChHxt6F1FP
ChHxt6F1RP
ChHxt6F2FP
ChHxt6F2RP
HPH-UP
HPH-DOWN
ChHxt1-KFP
ChHxt1-KRP
ChHxt1-UP
ChHxt1-DOWN
ChHxt2-KFP
ChHxt2-KRP
ChHxt2-UP
ChHxt2-DOWN
ChHxt3-KFP
ChHxt3-KRP
ChHxt3-UP
ChHxt3-DOWN
ChHxt4-KFP
ChHxt4-KRP

5-TGCATTTCCTCGTAAATTCTGGT-3"
5-CCAAGGAATGCATCTTCAAGCA-3"
5-TGCACCACTCCTTGATGACC-3"
5'-CCTCAAGTCAACACGGAGCA-3°
5"-AAACAGAGCCTCCACGATGC-3"
5"-GGTTCCACACAAGGGCCTAA-3"

5'-TCTAACTGGTAAAGCTCCTCAGA-3

5"-ATCCACACCAAACATCCGCA-3"
5'-CTGGCCGTTAATCACGCTCT-3"
5"-GAGACGCGGAAAGTCTCAG-3"
5-ACCCATTTTCTCTTATGGGCCT-3"
5'-CACGCCTTTTCTTCCCATGC-3°
5'-AGGCATCCAACACCACCTTATT-3
5-GATCGTTCCTGCCTGGTTCA-3"
5'-CCTCAAGTCAACACGGAGCA-3°
5'-AAACAGAGCCTCCACGATGC-3"
5'-GGTTCCACACAAGGGCCTAA-3"

5'-TCTAACTGGTAAAGCTCCTCAGA-3

5"-ATCCACACCAAACATCCGCA-3"
5'-CTGGCCGTTAATCACGCTCT-3"
5'-CCTCAAGTCAACACGGAGCA-3°
5"-AAACAGAGCCTCCACGATGC-3"
5'-GGTTCCACACAAGGGCCTAA-3"

5-TCTAACTGGTAAAGCTCCTCAGA-3

5'-CACGCCTTTTCTTCCCATGC-3"
5'-ATCCACACCAAACATCCGCA-3°
5'-ATCCACACCAAACATCCGCA-3°
5'-CTGGCCGTTAATCACGCTCT-3"
5'-TGCAGTGACAGATGAGCACAA-3"
5"-ACTCTCCTGAGCTCCACAGT-3"
5'-CTGGCCGTTAATCACGCTCT-3"
5"-GAGACGCGGAAAGTCTCAG-3"
5'-TGCACCACTCCTTGATGACC-3"
5'-CCTCAAGTCAACACGGAGCA-3°
5-ACCCATTTTCTCTTATGGGCCT-3"
5'-CACGCCTTTTCTTCCCATGC-3°
5'-CTGGCCGTTAATCACGCTCT-3"
5'-GAGACGCGGAAAGTCTCAG-3"
5'-AGGCATCCAACACCACCTTATT-3
5'-GAGACGCGGAAAGTCTCAG-3"
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ChHxt4-UP
ChHxt4-DOWN

ChHxt5-KFP
ChHxt5-KRP
ChHxt5-UP
ChHxt5-DOWN
ChHxt6-KFP
ChHxt6-KRP
ChHxt6-UP
ChHxt6-DOWN
ChHxt6C-FP
ChHxt6C-RF
ChHxt6T169S-FP
ChHxt6T169S-RP
ChHxt6P221L-FP
ChHxt6P221L-RP
ChHxt1FP
ChHxtIRP
ChHxt2FP
ChHxt2RP
ChHxt3FP
ChHxt3RP
ChHxt4FP
ChHxt4RP
ChHxt5FP
ChHxt5RP

ChHxt6FP

ChHxt6RP

5'-CAAACATGGCTAAGCAGGGC-3°
5'-GTCACAAGGCCTCTGCTTTTG-3"

5-ACCCATTTTCTCTTATGGGCCT-3"
5-CACGCCTTTTCTTCCCATGC-3"
5'-GTCACAAGGCCTCTGCTTTTG-3
5'-AGTTACACAAAGCCGTGACAA-3°
5"-AGGCATCCAACACCACCTTATT-3
5-GATCGTTCCTGCCTGGTTCA-3"
5'-CCTCAAGTCAACACGGAGCA-3°
5-AAACAGAGCCTCCACGATGC-3"
5'-GGTTCCACACAAGGGCCTAA-3"
5-GGTCTTCCACGATGTAACGAAGCA-3
5-CTGACTATTATGGTCCTACTATTTTCA-3"
5'-TGAAAATAGTAGGACCATAATAGTCACAG-3°
5-TTTTTCTACTACGGTGCCGTTATTTTCAAGTCA-3"

5"-TGACTTGAAAATAACGGCACCGTAGTAGAAAAA-3"

5"-ACACTGACATTGATCGCAGC-3"
5"-GACAAGCTATGCAATGCCACA-3"
5"-CAAACATGGCTAAGCAGGGC-3°
5'-GTCACAAGGCCTCTGCTTTTG-3"
5-AGTTACACAAAGCCGTGACAA-3°
5'-CCATATTAAGCACTGGACGAGC-3"
5'-ACTGACATTGATCGCAGCGG-3°
5'-GTCACAAGGCCTCTGCTTTTG-3"
5-TGTAAACAAGGTTAGAGTTCAGGT-3
5'-CCAGGGGAGTAACCATTTTTCG-3"

5'-AAACGAGGCAGACAAACATGC-3"

5"-TCTTCCACGATGTAACGAAGCA-3"
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Figure S1 Gene knockout of ChHxts. A: Deletion strategy for ChHxt1~ChHxt6 genes in C. higginsianum.
The pl to p10 represents primers used for construction of ChHxt deletion vectors and validation of ChHxt
mutants. pl: ChHxtF1FP, p2: ChHxtF1RP, p3: ChHxtF2FP, p4: ChHxtF2RP, p5: ChHxt-KFP, p6: ChHxt-KRP,
p7: HPH-UP, p8: HPH-DOWN, p9: ChHxt-UP, p10: ChHxt-DOWN. B: Validation of ChHxt deletion mutants
by PCR with primer pairs of p5/p6 (KO), p7/p9 (UP) and p8/p10 (DOWN). C: Validation of ChHxt6 knockout
mutants by Southern blotting.



ChHxtlp o e R AR veeeMB. . IKPAGVBGKAWE 1A1I FEvA i 3! sEGYvNPARNPDVSPSQESATNSIL 74
ChHXE2P  vvenvevnsennsensssss MGLEKLSVRINGAECGAERLMLY. ALT ST | 3 TGSLGPDELBOWVETTOSLMESIM 78
CHAMESD & wwoow = MEKETGVTREPVQGLAVTD . DVNATEAPVTWKRYLIC . AEAS ATSTEESDTSLIESTL 86
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ChHxL1p LGLAASCWVEN QTIH. . .EDIPVEL 171
ChHxt2p i NIIQISA. . MNSWVHMM 176
ChHxt3p VITOM I TNVNEALGPIV 186
ChHxt4p GIFQVCA. . . HDIPMLL 175
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Figure S2 Multi-alignment of ChHxtlp to ChHxt6p. The amino acid sequences of ChHxt1p to ChHxt6p
were aligned with DNAMAN (v9). Homology parts were highlighted with dark shading.



