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Supplementary text document S1.
Fastas sister stwintrons and sheared sister stwintrons in Hypoxylon sp. CO27-5.

(ordered per sequence contig)

Full sister stwintrons (23)

>HCOc002A
GAATATGGACTCTATg-tcaggtactcagtgtctagaaagacctcaaaatttctaaaatataggaacaa-atcataa-taag
taaagaattctaatatcgccgectgtccagattaaaaaggcgatacttggtacatattgaaaacaaaaggtcaagatgectgacacgacatgttge
gatacactagACCACGTTTTCTGGT

>HCOc004A

ACTGGGGTGACTACAQ] atcaaaacacgtcgtcctggcattttagtceccttaatttctaaagaaaaaaaaaccctaaatttctacaacat
aggaataa-attatgaa taagttaaccgttcctatttcgttggcatcggggttaagagaaatgtctagtacatteccagaaaccagg
gataaaaatgctgacacgacatgtcttaatacactagTCGAGGTGAAAGTCA

>HCOc017A [mitochondrial carrier gene]

GTTTTCTGGATTACGY] ataaaaacatgtcgttctggcattttagatattgatttctagaaaaaaccccceccgtttctacaatatatgaa
tca-gttataa taagttaagcgttcttatttcgttgctatcgggattaagaaggcagtagectggtatgttetaaaaacgaaggata
aaaatgctgacgcgacatgttttaatacatcagAGTTACCCAAGCGAC

>HCOc017B [other gene]
AGAGCGGGATTCTCToEEBoaaaaatctgccgttttggtgttttatacttcaatttcttgaaagatcaccaaat tciilaaEyttatgad
gtaagtcaagtgttcttgtttcgtcgccatcggggttaagaaggcaatatctggtatattctagaaacgacgtataaagtactgacacgacgtg
ttttaatagATGTTGGAGATGAAC

>HCOc021A
TTTCTAAAGATGTTCg-atgtattaagatatatcatgttaggatttcggcctttgatttctagaagaacccctatgacatagaaactal
BB ttataoB@ftgagtaaatctttttttttttttttttcaatactatgaaacttaaaaaaggcaatttccggegtactataagaacgaag
gtaaaaatagcactgacataatatgtttcaacacactagGGTCCTATATGAAGCT

>HCOc047A
GCCCTGGGTTGCAATg-acaaaaacttcctgtggaggttttaaacccttgacgtctgaaagaatgtcgaataata-tttataal
Botgagtataatgttcctctgttectetttttaacgectggcatagectggaagagaaggtaaagaaaaaaaaacgaaggagagaaaaagetyga
cacgatatgttttaataccttagGTTACAGCAAGTTGT

>HCOc052A

CCATCTGGCTACTCGg] attaaaaacatatcgttctggcattttagacctttgatttctagaagactccccatatttccagtgtatatg
aatta-gttatga taagttaagcgttcttatctcgtecgetateggggttatgaaggtagtatctggtatattetagaaatgaagga
taaaaatgctaatacgacatgttttaatacattagACTATCGCGCGCAGC

>HCOc058A

CCGTACACGAACAATg atgaagacataccgtcttggcgtattagaccttgatttectagaaagacccctgagttttcacaatataggga
tta-gttagga taagtaaagcgttgtcgtttcgtcatcattgaggttaaaaaggaaatgtctggtatatteeggaagcaatggtcg
aaaaacgctgacacgacatatttaaatacaccagATCATTTGGGTCCAG

>HCOc061A

GCTATTGGTTCGGATg acaaaaacatgtcgttctgacattttataccttaatttctacaaacccccctatatttttacaacatataaa
tta-gttatga taagttatgcgttcttatttctttactatcgaggttcagaaggtagtatttagtatattttagacacgaaggata
aaaatgctaacacgatatgttttaatacaccagGGCAGTACTGGTGGGC

>HCOc066A
TATGCTCTGGTGTGAg] ataaaaacatgtcgttctggcattttaaacctaaattttctagaaaatctcccatgtttttacaatatatga
att B8t tataa@gtaagttaagegttettatttegtegetatecgggattaagaaggcagtagetggtatattctagaaacgaaggat

gaaaatgctgacacgacatgttctaatacattagCCTGCGCCTGTCTAC

>HCOc070A

CTTTGTTGCTCTGGGg] ataaaaatatgtcgttccagcattttagaccttgatttctagaaaaccccctatttctacgatatatgaatt
JGOEEEg- c tatgaf@gtaagctaagegttettatttegtegetatecggtttaaggaggegatgtetggtatattectacaaacgaaggatgaa
aatgctaacacggaatgttttaatacaccagCCGGGGTGGCTTTGA

>HCOc076A

ACGCTAGTGAAGCCCg] ataaaaacatgtcgttctagcattttagaccttgatttctagagaaacccctatatctttacaatatatgaa
tta-gttataa taagttaagcgttcctatttcegtegttatecgggattaggaaggcagtagectggtatattecagaaacgaaggata
aaaatgctaacacgacatgttttaatacaccagTGCTGCAGAAGGTGG

>HCOcl1l02A
CATTTAATAGTCAGTg ataaaaacatgtcattctggcattttaggccttgtttctagaaaacccctcatatttctacaatatatgaat
ta-gttatga taagctaagcgctcttatgtecgttgctatcagggttagggaggaaggataaaaatgectgacacgacatgttttaat

acaccagTTCAAGAAGCTACAA

>HCOcl64A



TAAGGCAACTACAACgG attaggtagatatatggtgtggtgggattccggcccttgettectagaaaagecttecatttcectetatgatge
aggaacca-ttttatga tgagttaaaacacttttattttgtcgccgtcgaacttgtgaagagaatatcaagtatatectagaaatg
aagactatagatattgacactacatgttttaacactttagGGAAAGGGAGCGATGT

>HCOcl78A

CCTAGACCACCCTTCg ataaaaacatgtcattctggcattttaaacattgatttctagaaaaccccccatatttctaccgtatatgaa
tta-gttgtga taagttaagcgttcttatttcatcgctaccgggttaagaaggcggtatctggtatattetagaacgaaggataaa
aatgctgacacgacattttttaatacaccagGGATATCAGCGAGCAT

>HCOc236A
CGCGCTTAGCATCTTg atacgaatatgtcgtttttgtcactttagaccttgatttctagaaagatcctcaaatgtcttcaatgtagga
atta-gtcgtga taagtgaagcgttcctatttcgtcgeccatcggtgttaagaaaacaatgctaggtatatcttagaaacgaagtgt

taaaatgctaacaagttatgtttaattacaccagCGCGCTTAGCATCTT

>HCOc224-179 [split over contigs 224 and 179]
[GenBank Accession number MW477887]

ACGGACAGCGCCTCTgj ataaaaacatgtcgttctggcattttagaccttgatttetagaagaccccgacccececcccccaacatattt
ctacaagatatgaatta gttatgg-taagttaaacgttcttatctcgtcgctatcggggttaagaaggcagtatctcttatattct
agaaacgaaggataaaaatgctaacacgacatgttttaatacatecagTCTGTCCAACATGCG

>HCOC252A

AGGGTTGGCGTCCCAGRBBIBgE- taaactatgccattteggcattttagatcctggtececctacctagaggt ttafllaEgot taagaBEtaay
ttgatcgtttttatttcgttattgtcgaggttaacaaggaaatgtttggtttattctagaatgaagtattgaaaaggctaacacgatatgttgt
aatatcctagGGATGGAGGGATGCAA

>HCOc271A

ATTGGATACGTAATTQ] ataaaactatgtcgttttggcgttttagacatttggtttectggaaagaccatcaaatctcaatataaaaatc
a-gttatga tgagtcaaatgttcttatttcgtcgcgatcggggttaagaaggcaatgecctggtataattctagaaacgacaggtaa
aaatgctgacacgacgcgttttaacacgttagTTATATGCCGCATTG

>HCOc332A
GGTGGATGCTACAGTg-ataaaaatatgtcgtttggcatcttggagactggttttcataaaatatatatgaatta-actgggal
.taagtaaaccgttctcatttcgttgctatcgagtccaagaaggcaatgtctagtatattctagaagcaaaggccaagaatgctgacacgaca
tgttctaatacaccag”AATCGAACTGAGAAT

>HCOc378A

GAAAGGGGTCATATTg acaaaagcatgtcattctggcattttagaccttgatctctaagaaaaccactatatttctataatatattaa
ttg-gttatga taagttaagcgttcttatttcgtecgectategeggttaagaaagtagtgtttggtatattetagaaacgaaggata
aaatgctgacacgacatgttttaatacaccagTCTTTACCGAACTGA

>HCOc406A
TGGCGCAAGACTGTTg-ataaaaagacgtcattttggcatttcatacccagattcccacaatataggaattc-actatag-t
aagttgagcgtttttatctcgtegtcatcggggttaagaaggcaatgectacctagtatattctagaaatgatgggtaacaatgetgacacgac
atgctttaacacactagTTACATGCCATCGAC

>HCOc522A
CGACGCCCCCGACATg ataaaacatgttgccttggatttccaagcattgatetectggaaagactcgtaaatttccatagtttaggaat
ta-gttggga tgagtaaagaattatcattttatcgccatcgagtttaagagcgcgacgacctggtaaagtctagaaacagaagtca

aaattgctgacaggatacattttaatacactagAAAAGGTGGCATGAC

sheared sister stwintrons (12)
patches of homology with full sister stwintron HCOcO01l7A (yellow and underlined)

>HCOc002B
AGTGGCAGATTAATCG] ataaaaacggcaagagatattcatatttcagtccccagattttcgaacatccttcaaattttcacaacgcaa
E-attgtga tgagtagaaatatcgttgccttactatcaaatttgcgagggcaacgatctgttceccteccatatgagaattttacaa

tgctaacatgacatattttgatacatecagCTTCTCCTGGAAGTA

>HCOc004B
TTTGAGATGCCGATTg-aggaagacgcgtctcgtcgttattctaactccgactgtcaaatgacttctaaatttctgtatagtagta-
-cttctag-tgagtcgaatatcctcgttttatcctccccaaacttaagatggaaattcccagtatattctagaaatagatgttataatac
tgatatgacgcgtttcatacaccagCTTCTAGGGAAAGTG

>HCOc016A
TCGGAAGCTTAATATg-atccctacataacctgtcctgttctcagcttatagttcttgatccccttctgttcagtagtcaatcaaacgt
gt foleEe-t tcact@@ftacgtacaggatcttcttectettcaatcattttctataacaattaaatgectaggagacacctcaaacggteca
aggtaaacgttgttagattactaacgcgacatgatgtaatatgacagATCGATACACTGGCG

>HCOc016B [other gene]
AGAGTATATCCGTGAg-tcatttctttatctccattcatccttgctcatacttcatttatatgcatgcatac-gatagga-g
aagtaaccaagatttcctaacctcatcttcaggcttagatcteccttecctggagaaacctacgagaggctectttitctaactctataaagATAAT
TGTACAGTCG




>HCOc020A
TCCTGCAAGTCATCCOBBEBotaagaccatctegtatcttaattcttgtecttgactatttaataattttaagattegtataggatagtaflg
-tatacgg-tgagtqaaacatttgtttattaacactgaatctagaaaagaaaaqcaacttctagtgataggaaaggagttagaagtact
gacacggtatgtttcaataaaacagGGGTGAAGATTCCACA

>HCOc024B

ATCTCTTTTCAGCTCOEBEBgBagtagatggectcaattteggattccataccecectttttatetettegttecactettegt] ttgtgg
a-tgagtgactaattcaccttctacctattctacggattaaggqctcaatgaacgatttgagatactaacgtattqcagAAATCTTCAAATG
GG

>HCOc046A
GGAGTGACCGATTGTg-acgaaaacatctcgtttgagcatttcaaaqccccttttctagaataatcttcgaacttctcgtacatccatt

tcccca-tgagttataacactctaagacgttcgagatgatggtqatataatgctgacacaagatgttttcctccaccagACGACAA
CGTACTAA

>HCOc091A
ATGGATTCAGTCATCg] attagagcaagggatcatatttctgaacccttcagccccatttcatatttgectacceccgattgactgtecgg
taggtaattal ctcctca-tatgttgaactatttcttccgttcaccgttctattactatagtgagctatgaaataagttataagatt

actgacgaacaattttatccatgttagAATATTCGACGCCAG

>HCOc091B [other gene]
GCTGGGCGAACACTTg-agtgtcgtgtcgagatttcaagagctatctttcgaacggtctccaattctctttggtatagataaa_
Ittcctgg-tgagtaaaatgatcctattccatttgcacgatatttattcggtatgtactaaaagtaaatgacgagatactgacgtgccataa
tatactagATGATTCGCTTGAAT

>HCOcl1l59A
TCTGGTTTATGACTTg-atgaagatatgccatgttacagtttgaacctctagccccttgaaagatctcctagtttattcaatacttcd
-gttacgg-taagtgaaacacattcatttctccgctgctcaatttagaacagcaacgtctagcgttttagaqaaaagaqatatgqcat
actgacatgatatactctggtattaagGGTTAACCCGGACGG

>HCOc263A
TCCTGCCACCCACCCg-ctaatcccatatcgtgtgatatcgaatgatctccgtgttcctataatacagt-gctcaga-tgag
taacatcgagttctttatttcccctgtcgacctgtcgegtgggecagegttteccaagttaggaggaatgtggaatggtcaccectaaaacatge
ctaaaactcccgaacaccttggaaaaaatcatcactaactcttcctacagCGTCCCAGTCCCTCA

>HCOc304A
AACCTTTGGCCAATCg-ataqatgcatttctagagtatctttcaattcttctcacacgcaaac-atttca-taagttgaata
attctgctatgccccaagcttgetacggatccectagatgcactcecgagetaggggaatatgatggtageeccttecatggctaggetgattgetga
cacaacacgctttaatacaatagTTTTACTCTGCCAAT

half-sister stwintron (1)

>HCOc103A

TGTGAGGAGATGCT TR =t caaaatatgtggattcaggattttgaaatttggtttttacaagaatgtttttgaaatttggtttttacaa
gaatgtttttgaaatttggtttttacaagaattttcgaatagctataatatagtggaaalfiilaa@ottagaa@@@tatgtcaaacacccttatt
tcgttgctaccaagcctagaaagcaccgecctggtatattectagaacacgaatcttaaaattaggtactaatactatagttgtgtctaaaaaaaa
acagACAGACCAGAGCGGG




Supplementary text document S2. Fastas cropped sister introns in Hypoxylon sp. CO27-5.
HCOc047B (1) and HCOc229A (1) are the two type-1 cropped sister introns.

Clade of related type-2 cropped sister stwintron with the extra G near 3’ marked magenta: The
marked T is A in all other sister (stw)introns.
(ordered per sequence contig)

>HCOc024A (2)
TGCGGACCATGCTCT-ataaaaacatgtcgttctggcattttagacctcaatttctagaaacgaaaaataaaaatgctaacacgacatg
ttttaatagGGGCCGCAATGCAGG

>HCOc047B (1)
AGTATTCGAGGTTTG ataaaaacatgtcgttctggcattttcgacctcaatttctagaaaaatcggecgtatttctattaaaaaatat
gaatta gt tataa@EgGT TGCATAGGGGCAT

>HCOc096A (2)
CGATGATGTCCTAAT-ataaaaacatgtcgttctagcattttagaccttaatttctagaaacgaaagataaaaatgctgacatgatatg
ttttaatacactagCGCGGCTATCAGACA

>HCOcl00A (2)
CAGGAGAGTTTTAAC-ataaaaacatgtcgttctggcattttagaccttaatttctagaaacgaagtataaaaatgctgacacgatatg
ttttaatatactagTCGAACGGAAACCAG

>HCOcl05A (2)
CGAGACGATGCAGTG-ataaaaacatgtcgttctggcattttagaccttgttttctagaaacgaaagataaaaatgctgacgcgacacg
ttttflatacacfeagaracTacACCGCGAG

>HCOcl21A (2)
TCGCATCAGCTACTG_ataaaaacatgtcattctggcatattagaccttagtttctagaaacgaaagataaaaacgctgacacgacatg
ttttflataccfleagaccaaGCCTACGCAC

>HCOcl47A (2)
CACCTCGCCTTCCGT-ataaaaacatgtcattaaggaattttagaccttaatttctagaaacgaaagataaaaatgctgacacgacata
ttttfatacacfeagaccacGGACGCGTAC

>HCOcl53A (2)
ACATGCCAATTGAAG_ataaaaacatgtcgttctggcattttagaccttaatttctagaaacgaaagataaaaatgctgacacgacatg
ttttflatacacfcacagcTcTACGACGARGCC

>HCOcl64B (2)
GAGACACGTCCTATC-ataaaaacatgtcgttctggcattttagaccttaatctctagaaacgaaagataaacaggctgacacgacatg
ttttaatatactagCACTAGGACCGTGTT

>HCOcl71A (2)
CTCGGCTATATATTG_ataaaaacatgtcgttccggcatcttagaccccaattcctagaaacgaaagataaaaatgctgacacgacatg
ttttfatacacfeagceacacTccanTcae

>HCOc229A (1)
TGGATATTGCCTTTG atgaaaacgtgacatttcgacatttagatttgaatctgaaaagatccttaaagttctattataccagacctal
BBl ttatga CGTCCTTTCGCTAG

>HCOc343A (2)
TGTTTTCGGCCGGTT-ataaaacatgtcgttctggcattttagactttaatttctagaaacgaaagattaaaatgctgacacgacatgt
tttflatataclgagATGGATCGTGGTACG



Supplementary text document S3.
Fastas sister introns and the type-2 cropped sister intron in Hypoxylon sp. E7406B.

includes one sister stwintron unique to H. pulicicidum (i.e., absent from E7406B)
(ordered per sequence contig)

>HE7c016A
ATCTGTGTGATGACCg-atgaaaatattcccagatttagataatgtagacgtca-atttaag-taagtaaagcattttcatt
tcgtctceccatcgagettaaagaagcaacgtecggtatgttetagaaacgaaggectaaaatgetgacacgaaacgttttaatgcattagATAAC
CCACAAGACG

>HE7c026A
GCCAAGTCTCGATTTg ataaaaacgtgtcgtcccggcattttagcccctgatttetagagatacccctatacatacctacctcececatg
tattg-attaaa taagtagagcattctcattccgtcgccaccgagcctaaagaagcaacgtccagtacgttetegaaacgaaacce

ccaaaatgctgacatggcatttttcaatacattagGCCGGTACTCCTTGG

>HE7c026B
GAGATGGCATCAGGAg] gtgaaacatgccgtgccggtattttagecccttgatttctagaaatatacccggatttgtataacgtaggecat
ta-atcaaaa taagtgaagcattttcattcgatcgctatcgagcttagagaagaaatgttcgatatattctagaaacgaaggccga

aaatgctaacatgacacgttttaatacaccagCCCAGGGTGGTTTGAA

>HE7c035A

CCCCAAAATACCTATg acaacattatgccgtgttggcactttggtccttgtgttgtagttaagtccctaaatttetataatatgagaa
tta-gttatga taagcagagcaaccttatttttcattatcgagcttaagaagaccataaccgatatattatggaagcgtaggtace
tagagagttaaaagcgctgacacgatatcttttaatatgctagAAACACTCCCGCAAA

>HE7c050A
TCGGCATCATCACTTg-ataagatcaagtcgttccggcatttagcccctgatttccatggtatagacatta-attgtgg-ta
agcaaaacacttttattccgttgccatcgagcttaagaaggcatateccagaaactgaggtaaaaatgctaacccgacgtgecttttagATAATT
GGGTGAAGC

>HE7cl29A

AGGTGGCACGATTATQ] ataaagatatgctgtcctggcattttaacccctgattttagaagtatccctacatttagatattatagggat
ta-attaaa taagtagagcattctcattccgccgeccatcggacttaaagggacaacgtccggtatgetettgaaacgaaggttaaa
aatgttgacgcgacgtgttttaatacattagTTCCGGCTACATTAT

>HE7cl137A [unique to E7406B]

CCGTAACTGGAGATCg ataaaaatgtgttgccccggcattttaacccctgatttetggaaatatcattatgtttacgtagtgtaagea
tcg-gttaaa taagtagagcattcttgttccgtcaccgeccgatcttaaagaaacaacgtccggtacgttctagaaataaaggttaa
aaatgctgacacgacgtgttttaatacactagTTTGGGTAGTAAGGT

>HE7c276A

CTACCCCGATTATGCg atggaaaatatgtcgtcccggcatttcagecctttatttttttatttttattttttagaaatacccccaggt
ttattatataaacgtta atttaaa-taagtaaaccatttccgttcggtcgccatcgagcttaaacaagtaacgtttggtatattct
aaaaacgaaggctgaagatgctgacacgacatgttctaatccatcagCTATGACTTTTCCGG

>HE7c301A
CAGTCAGGGTCGCGTg atggaaaagtgccttcccggcattttaacctctgatateccagaagtaaccctagatttatatagtacgggeca
tta-attaaa taagtagagcattctcattttgtcgccgtcaagcttaaaggagcaaggtccagagtgttttgaaaacgaaagctag

agattctgacacgatatgtcttaatacactagCTACATTACAGCAGA

Type-2 cropped sister intron Hypoxylon sp. E7406B & H. pulicicidum MF5954
>HE7c057A

CTZ—\GTTGGTTCAATG_ataagaatgtgtcatccaggcattttagcccctaatctctagaaatatccctaaaattatataatgtaggcat
tagctaacattaaacagATGATGTCGGCTGTG

Hypoxylon pulicicidum MF5954 [unique]

>Hpuc023A
CAGCGTGATCATTACY ataaaaatgtgtcgtcccggcatttcaaccaccgatttctagaaatatacctatgtttacgtagtacaggea
tta-attaaa taagtagagcattctcgttccgttaccaccgagcttaaagaagcaatgteccggtatgttetagaatcaaaggttaa

aaatgctgacacggcatgttttaatacactagGATATTCTAGCTAAG



Supplementary text document S4. Fastas sister stwintrons in Hypoxylon rubiginosum and the
Daldinia genus.

[Daldinia childiae, D. concentrica, Daldinia sp. EC12 and Daldinia eschscholzii]
(ordered per sequence contig)

Hypoxylon rubiginosum MUCL52887 (5)

>Hruc29A
TAACTTCATGTATTTg-aataccttqtqgtaacttaaagattatcacatctccccgaccctccaagaatgqtcaggqtaaagctatctc
gaagattctagataacctgagaagaattaaaaggggtaaaagaagaagttttctgcctagaagctacttgcactttctcgaat-aaaaa
tgtcgacgtgggatgtttttatatacg atgaaaacatgttgtgtcagcatttttattgcccctttetagaataatctcgagtttat
atgatatatagtaatttc-attctaa taagtattctagtttcttcgctgtcgagttgataagagcagcgtctggtatgttcgagaa
acctgcgttaaaaaatgctaacacgacatgttttcgtacactagACACCGGCCAAGGGT

>Hruc31A

GTGCGCTGGGGCCATg atgaaaacatgtcgtgtcggcatttttatcgtccctttctagtataatctcgagcatatataatatggtaat
ttcOlagattctaa@@ftaagtattctagtttctecgetgttgagttgaagagagcaacgtetggtatgttcgaaaacctgegttaaaaaty
ctaacatgacatgttttcgtacaccagATACAACCTCGAATG

>Hruc55A

TGTTTTTTTATTTCGOREIBEBgEat gaaaacatgtegtgteggeatttttategtecctttetagtataatatagtaatttciBaaattctaa
-taagtattctagtttcttcgctgttgagttgaagagagcaacgtctggtatgttcgagaaacctgcgttaaaaatgctaacacgacatgtt
ttcgtacactagGAACGACCATCTTCC

>Hruc56A

TGGAACCAGGTCGTCg atgaaaacatgtcgtgccggcatttttatagecccctttctagaataatctcgagecttatataatatagtaat
ttc-attctaa taagtattctagtttctttcttcgeccgtcgagttggagagagcagecgtctggtatactcgagaaacctgegttaa
aaattgctaacacgacatgttttcgtaacaccagGAGCAGTACTCGCAG

>Hruc59A

AGACGACGCGGTACTg atgaaaacatgtcgttgtcggcattttttatcacccctttctagaataacctcgagecttatataatattttt
-attctaa taagtaattctagtttccttggctgctgcggtctggtatatttcgagaaacccaacgttgaaaatgtgectaacacgac
atcttttcgaaataaaaagGGGATTGCTGTAAGC

Daldinia childiae JS-1345 (18)

>Dchc001A

TTGAAGGAGACGCGTg atgatatacgtttcgtagtattatttccaaccatccctttctaaaatagtctcaaatctgecctttaggaggt
aacagta-cctcgg taagtgtgaaagcctatcatttccactcattcgaaaaaggacgatggagattctaagattctaagattgcaa
agctgacttggaatattttcatacataagATGGATATGTGGTCC

>Dchc001B [same gene]
CTGGACCCTCAATAAg-acctaatgaaaacattccgttttgctgttttcgaaccttctttttagaattgtcccgagttatagtt-
Igatcaa-taagtgtgacgaccctataatttcgactcgcccaaggttatgattctataatcgtatgactacaaaactaatacaaaatgttcc
caaatagTGGAGGGGTAGGTTC

>Dchc001C [same gene]
GGAGCTAGCCTTCGTg-acaatgaactcctttctaaaattgtttcgaaatatagtt-agtcag-taagtgtgacgatcctat
aattctgacctactagaatacgatgaagattctaggatcattggttatagagctgacatgtaatattttcacatattagTCTGATGGCGCGCCT

>Dchc001D

AACCATCTTCAATATGRIBEBEE-t gaaaacatcecttttatagagtggtttcgaaattatcttgataagatacctatacagtoflgE@gctca
g-taagtgcgatcgccctatcatttcgacctaatcgaacccctttctctctctctccccccccccccccccccccccccccggtgaagattc
tggaagtgtagtatcgcaaagctgacgtaaaatgttttcatacatcagAGCTCAGTTCCAGGA

>Dchc002A [half sister stwintron — external intron]
CCAAGGTGGATATGTg-ataaagacgagacatgttacccctggcccttcttcaacctacctctctgttctttcatgtatagtt-
aattag-taagtagaagatccctgttctcccatcatctggcaaagaacattcaaactcctgtaaaggtaggatcgcgaagctaacactagat
tttctcatgcattagCAACACGCCGGGAGG

>Dchc003A [see Fig.4]

ATCATGCCTAGCAATQ] atgaaaacatcccgtgttattcttttgaaaccccctttectagaacggtttcggaaccacctaggtatacagt
a-gctcag taagtgtgatggccctatcatttcgactaaataaaaaaagaacagtgaagattctagaattgtagtaatgcaaagetyg
atacgagatgttttcatacattagGTCGATCCAGCGACC

>Dchc003B

TAGAGAAACCACTCCg atgaaaacatcccgtgttgttattttcaagccecccctttetagaaaggtctcgaaactatectegtaaggta
tacagtg-gctcag taagtatgatagccctgccatttcgacccaatcgaaaaataacgatgaagattttagaattgtagtattgca
aagctaacgcaaaatgttttcatacattagCAATCGGCTTCAGAG



>Dchc003S [paralog 1: lacks internal PB-A]

CGACTCATTCATCTG atgaaaggatcctgtgttgttattttcgagcceccttttccatggcagtctcgaaactaccttcgtaaggtata
tagtg-tcag tgtgatggccctatcatttcgacgaaatcgaaaaattatggtggaaattctaaaattgtaatattgcaaagectgacac
taaatgttttcgtacatgecagGTATGGTCCACGATG

>Dchc003T [paralog 2: lacks internal PB-A]
ACTTCCAAGAGACTG_tcgattcgtacactatgtatcaggaggcgttgaagcagaggaaagcggagaaagtgagagtgaaagtg-ac
cgatcag-tatgtatacatatccagagcattggagctcaagtcaactaacctattcatcaagcagTCCGCCATATGTTTC

>Dchc004A

GGTGCGGTCTCCGTCg atcaaaaatactctatgcttgttattttgaaaccccctttetataatagtctcgaaaccgecttcecgtaaggt
atacagtg-gtttag taagtgtgatagccctatcatttcaacccaatcaaaaaaaaaataacgccaaagattctagaattgtagta
tcgtaaagctgatacgaaatgtttgcatacattagATTGATACTTCGGAT

>Dchc004B

AACACGCATGAATCCg] gtaaaaatactctgtcgttgctttcaacctccctattatagaatgacacctacactacctcctttgggtaca
cagtg-gtttaa taagtgataaccttatcattttgacttaaaaggaacaggaaagatcctataactataggattgtaaagctgata
cagaatgatttatatatcagAAATATCTGGTGCGA

>Dchc004C

AACCTGGCTACGCTTg] attaaaatgtcccatatccttattttgttagccctattccaaaatattcccaaactgcattcattaggecata
caatg-gctcag taagttcgacaatccctattattttgactcgtttgtaaaggagtcgtgggtatectagaactagaggattgaga

atctaatgtggaatgttttcatatattagATACCATTGACGTTG

>Dchc005A
AGACACAAATCCATTORBEEgEatgaaaacatcccctgttgttatttttggactctctetetataatggtettgaaatatagtaffliaagtctc
a-taagtgtgatgacccccctcacttagagtcactcgaacatggcgaagactctagaatttgcagggttgaaaagttgacacgaaatgttt
tcatacattagCAATGGATGGGCGAA

>Dchc005B

GTAGCGGTAAACCCGg attgacaattatatattgtaatatccaaaatctcctttcctatatcgtttcaaacatttatttcatctacat
cg-gaatag tgagtaggattgtcctattatttcgacttactcaagaaataagtttgaatecttectagaattataagacctcaaaget
aacacaagatctttcggtttgctagAAAGACGTGAAGGAA

>Dchc007A

CTGGAGCTCCTCTTTg acgaaaccatcccgtgtttattttgaaacttcctttetagagtagtctcaaaattgeccttecgtagagtatac
agtg-gtttag taagtgtaacgaccatatcattcgactcaatcgaaagataatggtgaggattctagagttgtagggttaaaaage
tgacacgaaatgttttcataccttagATGCGAAGCATGGGT

>Dchc007B
ACZ—\TGGGCTTGGTACg-attaaagcatctcatgttgttattttcgactctcctttttagaatgatctcgaatacaatg-gttta
g-taagtgcgatggtcctatcacctggattctctcgaacgcgatgatcctagaattgtagggttacgaggctaacacgatttcataaattag
GCGTACCGTGGGTAT

>Dchc011A

CGGGATTATTTTTATg atgaaaacgccccacgttgttactttcgagccattctttatagaatggcctcgaaactacttccctaaggta
tacagtg-gctcag taagtgtgattgacgaccctatcatttcgacccaatcgaaaaaaaaaaaccaacggtgaagattectggaatc
atagtattgcaaagctaacatgaaatgcttccacgcattagACGGTGCTGCAGCCA

>Dchc013A

GGTGCACAGTTTTACGEaEaEaat taatttgaaccccectttagaatgtatgcaat coBaagot tcagf@@taagtcatgatgatcttatea
tttcgactccctcgaaaagaaaacggtaaagattectggaattacaagaatgtaaagctgacaaaagatatattcgtatatatagATGTCGTGCT
ACCAA

Daldinia concentrica CBS 113277 (9)

>Dcoc02A

CTGGAGCTCCCCTTTg atgaaaacatcccgtgttgttattttcgaatcccctttetagaatggtctcgaaaccaccttcttaaggtat
acagtg-gctcac taagtgtgatggtcctatcatttcgactcaatcgaaaaataacggtcaagattctagaattgtagtattgcaa
agctaacacgaaatgtttcatacattagATGCGAAGCATGGGT

>Dcoc02B
TATTAATTTAATCACg-ataacccccctacctcctagaatggtttccaagtatacagta-actcag-taagttgcgacgacc
ctatcatttcgactcactcgaaaaagaacagtaaaaattecggaattgtaaggttataaagctaacacaggatgttttcatcagTTATTATGCA
CCAGT

>Dcoc03A

GACACTAGAAATTATg atgaaaacatcccgtgttattattctagaaatatctttcgagaatagtctcggaatcatcctecgtagggtat
acagta-gctcag taagtttgattatcatttcgactcaatcgaaaaatattggcgaagattctacaattatagcattgcaaaactg
acacaactgacacaatgttttcataacttagGTATGGTCCCCGTAC



>Dcoc05A

GTAGCAGTAAACCCGg ataaataattatgtattgtgacctccaaaactccctttatcggatagtttcctagatttcttttatgtacaa
tg-gcatag tgagtgagatgatcctattatttcgacttaagaaataattttgaaacttctagaatggtaggatttctaagctaaca
caagatttctcgggttggtagAAAGACGTGAAGGAA

>Dcoc06A
TTTGATGGGACTATTORBEBOE-taaaaaagcatttegtatgattgttttcgaaatgtttgacttgcagtafiilaagact taafltaagtgg
ataaactctgtcatttcgactctctcaagagaatgtcgaagtatatatacgtacaacggtagggttgcaaagctaatacaagatgcttcgatat
actagATGGCATCCTCACAC

>DcocllA
CCGGAATTAACTTCAg-ataaaaatgacccgttttattacttcccaacccctattccttcgtaaggtatacagtt-atttag.
ItaagtgccatcacttaataaaaaaaagaacgatgaagattttagaattataaagctgacacagaatgttttcacgcattagTTTTCTACTTCG
GAA

>Dcoc20A
GGCGCACAATTCTACg-aattaacccattctacttttaacccccctttaggaggtttacaacc-gcccaa-taagtggtgat
gatcctatcatttcgactcgctcgaaaaagaaaagaacattaaggttectagaattacaggattataaggctgacgcaagatgtattcgtataat
tagATGTCGTGCTACCAG

>Dcoc38A

TCAAAGGAGACCCATg ctgatatgcgtcccatgttgttattttcaatcatccctttetaaagtgatctcgaatccgectttataaggt
atatagtg-gctcag taagtgtgaaagtcctatcatttcggctcattcgaaaaaggattgtgaatattttaagacgctaggattgt
gaagctgacacagaatgttttcatacataagATGGCTATGTGGTCC

>Dcoc41lA

AGCCAGGTTACGCTTg atgaaaacgtcccatgctgttattttcaaatccaattectagaacagtctcgaactgcattcattaggtttac
agta-gctcag taagtgcgatgaccctatgatttcgactcgctggaaaagggaccttgggtattectacaactagagggttttaatyg
ctaatacggaacgctttcatacatcagATACCATTGATATTG

Daldinia sp. ECl2 (7: two are identical)

>DECc253A

TTCCATCATGCTGGGY] attaaaacatccttctttgttatttccatatcgccattatatactgectttagaaactgecctttataagatgt
gcaata-tttcag tgagtcacgatgaagtcgtatattgacactcgataaggaaccgtgaaggtttcagagtagtaaaattgcaaag
ctgacacgagatgtttttcttatattagATGGAAAGAACCTCG

>DECc262A
GGACACAAACCCCTTg-atggaaacgtctcatattgttatatttaaatcatcattcctaaataatcaagcataaata-tttcag
-taagtgcggtggtatctattaaaccactttaaaaaggatggataaggttctagcgatgtaggattgcaaagctaatacgagatgtttacat
atactagCAACGGCTGGGCAAA

>DECc304A [identical gene: twice in the contigs]
CTGGAGCTCCTCTTToRBEB=caaaattgtcctgtattgttattttcagaattgtattetagaatggtattaaatfioiaaeotttaoBagt
aagtttactagcccctatcaactgatccactcgacaaggaacggtaaagattttggagttataggattgtaagactaacaatagattcatatat
tagACGCGAAGTATGGGT

>DECc498A [identical gene: twice in the contigs]
CTGGAGCTCCTCTTTORBEB=caaaattgtcctgtattgttattttcagaattgtattetagaatggtattaaatfiolaagotttaoEagt
aagtttactagcccctatcaactgatccactcgacaaggaacggtaaagattttggagttataggattgtaagactaacaatagattcatatat
tagACGCGAAGTATGGGT

>DECc320A
GCGGCAAATTCACCTg-atacaaatgtcattctagaatactctttaaaactgtccttgcaagatatacgata-atttag-ta
agtttgataaccttatatatcgactgccgattaagaacgatgaaaatttcagaatagtatgattgtaaagctgacacgatatgttttaacacat
£agACTGGGAAAAAGCTG

>DECc413A

GTTAGCACACGATATg aagaagaaaaaaaaaccatccagcgtgctatttctatgcceccttttccataatcatctcgaaattgtetttg
gtatacagtg gttcad] taagtttcgacttaatcgacaaagaaccgtggagattctagatttgtagcaacacgaagctgacgatga
aatttttacttatcagAACCAACCAAGTATT

>DECc501A
ATTGAGGAGGCTTTTg] ataaacacgtcccgcattgttatcttcgtaacctaatttcagaatggttctaaagctgettttatataacta
agctttacgatt| cttcag-taagtgtcatcgtcctgtctattgacggactcaaaaagggagaatatgatagagctacaagagtgca

cagctgacttgggatgttttcatatactagAGCGAGAAGGTTATT



Daldinia eschscholzii IFB-TLOl (6)

>Descl87A[= same location as DECc501A]

ATCGAGGAGGCTTTTg] ataaacacgtcccgcattgttgtttttcgtaacctaattctagaatggttctaaagctgecttttatataact
aagctttacgatt cttcag-taagtgtcatcgtcctgcctattgacggactcaaaaagggagaatacgatagagctacaagagtgc
acagctgacttggagtgttttcatataccagAGCGAGAAGGTTATT

>Descl98A [= same location as DECc253A]
TTCCATCATGCTGGGg'atgaaaacatcctgctttgttattttcttatcgccattctatactgctttacaaactgcctttataagatgt
gcaata-gtttaa taagttacgatgacgtcgtatattgactctcgataaggaacggtgaaggtattagagtagtaagattgcaaag
ctgacacgagatgtttctcttatactagATGGAAAGAACCTCG

>Desc274 [= same location as DECc304A & DECc498A]
CTGGAGCTCCTCTTToRBEg=caaaattgtcctgtgttgttattttcagaatttcattctagaatggtctcaaatafioiaagot ttagEagt
aagtttaccaacccctattcactaatttattcgagaacggtaaagactctattgtaagactaacaatagattcgtatattagACGCGAAGTATG
GGT

>Desc420A [= same location as DECc262A]
GGACACAAACCCCTTg-atggaaacgtctcgtattattatatttaaatcatcattcctaaataatcaagcattaata-tttcag
-taagtacagtgatatctattaaaccacttaaaaagggatgggtaatgttctagcgatgtaggattgcaaagctaatagggggtgtctcata
tactagCAACGGCTGGGCGAA

>Desc618A [= same location as DECc320A]
GCGGCGAATTCACCTg-ataaaaatgtcattctagaatacgctttgaaaatgcccttacaagatatacgata-gtttag-ta
agtgcgatgatcttgtatatcgactgccgataaggaacggtaaagattttggaatagcatgattgcaaagectgacacgatatgttttaacacct
tagACCGGGAAAAAGCTG

>Desc640A [= same location as DECc413A]

GTTAGCACACGATATQ ataaaaatgtcttggattgttatttccatgcccccttttcataatcatctcgaaaattgtctttatgatgta
tacagtg-gttcag taagttttgacttagtcgacaaagaaccgtggagattctagatttgtaggaacacgaagctgacggtgaaat
gtttacttatcagAACCAACCAAGTATT



HCOcO004A [Int] GTGAGTAT@AAAACAMGTCGT@CTGGCATTTTAGIMCCTT]

HCOc017A [Int] GTGAGTATAAAAACATGTCGTTCTGGCATTTTAGAMAT TEARTTTCTAGAAAAMNACCCEUEEET TTCTASAATATANGAAT@AGC TAACGT TATIABAG
HCOc076A [Int] GTGAGTATAAAAACATGTCGTTCTRGCATTTTAGACCTT

HCOcl02A [Int] GTGAGTATAAAAACATGTCRTTCTGGCATTTTAGECCTT

HCOcl78A [Int] GTGAGTATAAAAACATGTCRTTCTGGCATTTTAMACETT,

HCOc061A [Int] GTGAGEAMARAAACATGTCGTTCTGIACATTTTANACCTT,

HCOc070A [Int] GTRAGTATAAAAAMATGTCGTTCMGCATTTTAGACCTT,

HCOc378A [Int] GTGAGTAMAAAAGCATGTCRTTCTGGCATTTTAGACCTT,

HCOc066A [Int] GTGAGTATAAAAACATGTCGTTCTGGCATTTTARACCTIN

Elololeh P N R SR B S S M - T G GTATAAAAACATGTCGTTCTGGCATTTTAGACCTT

HCOc047B (1) GTGAGTATAAAAACATGTCGTTCTGGCATTTTEGACC TEBART TTCTAGAAAARNCECOEIATTTCTANE

HCOc052A [Int] GTGAGTATAAAAACATITCGTTCTGGCATTTTAGACCT THEAT TTCTAGAAGAGINCCCEAINATTTC

HCOc058A [Int] TG TATEAAEGACATRECCTATGGCETRTTAGACCTT A@AATATACCEATTAGCTAACGTTAGGA®AG
HCOc236A [Int] GTGAGTATAGEAANATGTCGTTIT GlICASTTTAGACCTT, TCTiReAA TTACGAATTAGCTAACGTETGAGAG
HCOc271A [Int] GTGAGTATAAAAGMATGTCGTTITGGCETTTTAGACRT TIREETTTC TRGAA AN CINNe A~ To TR A A TAT AN A TAGCTAACGTTATGASAG
HCOc229B (1) GTRAGTATEAAAACETCRACRT TIEGRACATTT AT TCTAINA T ASONGARETAGCTAACGTTATG
HCOcl64A [Int] TTRCTAGAAAAECHlNe 2 WRT[STC TANEA TR ECA N8R GC TAAMT TATGABAG
consensus GtgaGtAtaaaaacatgtcgTtctggcattttagaccTtra-tttCTagaaarnycccyawattTctayaatatadgaattagCTaAcgTtatga¥AG

Supplementary figure S1. Alignment of type-1 cropped sister introns with the internal introns of sister stwintrons. The type-1
cropped sister introns in Hypoxylon sp. CO27-5, HCOc047B (1) and HCOc229B (1), are shown in red. The sequences were aligned
by MAFFT using the G-INS-i iterative refinement module with the PAM20 scoring matrix. Aligned positions that are only occupied
in one or two of the 17 aligned U2 introns were removed and the manually trimmed alignment (98 informative nt) was shaded.
5’-Donor-, (predicted) BP- and 3’ acceptor sequences are highlighted in magenta. The centrally located 10-nt palindrome is
highlighted in yellow in the consensus line.



CO027-5 (HCOcO66A; 207 nt)

GTGAg_ataaaaacatgt cgttctggcattttaaacctaaattttctagaaaatctcccatgtttttacaatatatgaatta-attataa-taagttaagcgttcttatttcgt cgctatcgggattaagaaggcagtagctggtatattctagaaacgaaggatgaaaatgectgacacgacatgttctaatacattagCCTGC

R R R R R R R AR R R RN FEEE e e et e e e e e rer e e e
GTGAT-ataaaaacacgtcgttctggcattttagaccttaa—tttctagaaa ———————————————————————————————————————————————————————————————————————————————————————————————————————————————— cgaaagataaaaatgectgacacgacatgttttaatacactag-CTGC

EC38 (HECcO034A; 93 nt)

Supplementary Figure S2. Alignment of sister stwintron HCOc066A (CO27-5) and the corresponding type-2 cropped sister intron HECc034A (EC38). The alignment illustrates the deletion associated with the
derivation of a type-2 cropped sister intron in strain EC38 from a sister stwintron ancestor (similar to the one in CO27-5) at the same intron position in a gene encoding a putative integral membrane protein of 413 amino
acids. The last uninterrupted codon of the upstream exon (Val) and the first uninterrupted codon of the downstream exon (Cys) are underlined. 5’-Donor-, (predicted) BP- and 3’ acceptor sequences are highlighted in
magenta or turquoise, respectively. The 10-nt palindrome is highlighted in yellow; The 5’ copy in the stwintron and the single copy in the type-2 cropped sister intron are both perfect (i.e., 5’-TTTCTAGAAA). Note the

change in intron phase from phase one (stwintron) to phase two (canonical intron).



Palindrome 1 Palindrome 2
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Supplementary Figure S3. Generation of a type-2 cropped sister intron from a [D1,2] sister
stwintron during double-stranded DNA break (DSB) repair by microhomology-mediated
end-joining (MMEJ). A double-stranded break occurs between the two copies of the 10-nt
palindrome (yellow box) in the parent sister stwintron, where the crucial microhomology is (part
of) that palindrome. Since the retained palindrome is perfect (5> W=T) we presume the imperfect
3’ copy from the parent stwintron to be deleted.



tctacaatatatgaacca_gttat—aa-taagttaagcgttcttatttcgtcgctatcggggttaagaaggcagtacctggtatattctagaaacgaaggataaaaatgctgacacgacatgttttaatacatcag
HEEEREN N R N R A R R R R e R A N R e R R AR R R R R R NN AR R R R A A R R NN

EC38 HECc217b (Ortho) g atcaaaacatgccgtcctggcattttagaccttaatttetaagaactcctceccecctttttececctececctaaacctctacaacataggaatta gtcatgaa-taagttaaccgttcatatctcgttggcatcggaattgagagggcaatgtctggtatatttcagaaaccaaggataaagatgctgacacgacatatc——aatacactag

N A A FEEe b e rrrrr et e e et res b brrrrrnd
C027-5 HCOc004A (Ortho) g_atcaaaacacgtcgtcctggcattttagtccttaatttctaaagaaaa aaaaaccctaaatttctacaacataggaataa_attatgaa-taagttaaccgttcctatttcgttggcatcggggttaagaga——aatgtctagtacattccagaaaccagggataaaaatgctgacacgacatgtcttaatacactag

EC38 HECc217A (Extra) g-ataaagacatgtcgttctggcattttagatcttgatttctgcaaaatcccccatgtt

206

220

210

Supplementary Figure S4. Alignment of three sister stwintrons in a multicopper oxidase gene in Hypoxylon sp. CO27-5 and EC38. Strain EC38 harbours a sister stwintron absent in CO27-5. The additional sister stwintron (HECc217A: phase two)
is located 71 nt upstream of the sister stwintron (HECc217B: phase one), which corresponds to CO27-5 sister stwintron HCOc004A (~ 84.4 % identity). Identities between the top and the bottom sequences but not occurring in the EC38 3’ stwintron,
conserved in both fungi (middle sequence), are indicated with the colon signs. 5’-Donor-, (predicted) BP- and 3’ acceptor sequences are highlighted in magenta or turquoise, and the 10-nt palindromes in yellow. The paralogue sister stwintrons in the EC38

gene are ~ 85.0 % identical.



mitochondrial carnitine/acylcarnitine carrier
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Supplementary Figure S5. Presence and absence of CO27-5-like sister stwintrons of high sequence similarity among Hypoxylaceae species. The
names of species with recognisable sister stwintrons are printed in red lettering in taxon annotation of a maximum likelihood tree inferred for the
well-conserved mitochondrial carrier protein (329 amino acids in Hypoxylon sp. CO27-5; cDNA: GenBank MW498246), encoded by the gene that carries
sister stwintron HCOc017A. NCBI’s WGS database was TBLASTN screened for the orthologue genes in another 36 Xylariales. Intron-exon structures
were deduced guided by comparison of coding information. The orthologue proteins were aligned with MAFFT using G-INS-i iterative refinement and
the BLOSUM 62 scoring matrix. This alignment was trimmed to 316 informative residues with Block Mapping and Gathering using Entropy (BMGE),
using the BLOSUM 62 similarity matrix and block size 4. A maximum likelihood tree was then inferred with SMS-PhyML employing the LG+ G + 1+
F substitution model. Branch support was estimated by Shimodaira-Hasegawa-like approximate likelihood-ratio tests (SH-like alLRT) (Anisimova and
Gascuel 2006). The tree was rooted on the branch with the six species not assigned to the Hypoxylaceae or the Xylariaceae. The scale bar corresponds to
an evolutionary distance of 0.03 substitutions per residue. The tree should not be considered authoritative molecular taxonomy for Hypoxylaceae.

Reference (aLRT node statistics):
Anisimova, M.; Gascuel, O. Approximate likelihood-ratio test for branches: A fast, accurate, and powerful alternative. Syst. Biol. 2006, 55, 539-552.



Hypoxylon sp. CO27-5 cropped sister intron HCOcO096A

base pairing without GU = ~ 70.5 %; with GU = ~ 79.5 %

€

>RNA
-AUAAAAACAUGUCGUUCUAGCAUUUUAGACCUUAAUUUCUAGAAACGAAAGAUAAAAAUGCUGACAUGAUAUGUUUUAAUACACUAG

GAUCACAUAAUUUUGUAUAGUACAGUCGUAAAAAUAGAAAGCAAAGAUCUUUAAUUCCAGAUUUUACGAUCUUGCUGUACAAAAAUA-

REV<
.

Hypoxylon sp. CO27-5 sister stwintron HCOcO066A

base paring in the TIRs (only):
without GU ~ 72.2 %; with GU = ~ 77.8 %

>RNA
.G-AUAAAAACAUGUCGUUCUGGCAUUUUAAACCUAAAUUUUCUAGAAAAUCUCC CAUGUUUUUACAAUAUAUGAAUUA-AUUAUAA-UAAGUUAAGCGUUCUUAUUUCGUCGCUAUCGGGAUUAAGAAGGCAGUAGCUGGUAUAUUCUAGAAACGA AGGAUGAAAAUGCUGACACGACAUGUUCUAAUACAUUAG

EATUACAUAAUCUUGUACAGCAGAGIGGUAAAAGUAGGAA - GCAAAGAUCUUAUAUGGUCGAUGACGGAAGAAUUAGGGCUAUCGCUGCUUUAUUCUUGCGAAUUGAAU-AAUAUUA-AUUAAGUAUAUAACAUUUUUGUACCCUC UAAAAGAUCUUUUAAAUCCAAAUUUUACGGUCUUGCUGUACAAAAAUA-G.

REV<
o

Daldinia childiae sister stwintron Dchc003A

base paring in the TIRs (only):
without GU = ~ 68.7 %; with GU = ~ 79.2 %

>RNA
-AUGAAAACAUCCcGUGUUAUUCUUUUGAAAccccCUUUCUAGAACGGUUUCGGAACCAcCUAGGUAUACAGUAG-GCUCAG-UAAGUGUGAUGGCcCUAUCAUUUCGAcUAAAUAAAAAAAGAACAGUGAAGAUUCUAGAAUUGUAGUAAUGCAAAGCUGAUACGAGAUGUUUUCAUACAUUAG

GAUUACAUACUUUUGUAGAGCAUAGUCGAAACGUAAUGAUGUUAAGAUCUUAGAAGUGACAAGAAAAAAAUAAAUCAGCUUUACUAUCCCGGUAGUGUGAAU-GACUCG-GAUGACAUAUGGAUCCACCAAGGCUUUGGCAAGAUCUUUCCCCCAAAGUUUUCUUAUUGUGCCCUACAAAAGUA-

REV<
>
Supplementary Figure S6. Base pairing in double-stranded RNA of two linear molecules of the same single-stranded sister (stw)intron RNA. The three example sister (stw)introns are the same as those in

Figure 4a.Watson-Crick base pairing is indicated with the colon sign. Non-canonical GU base pairing is highlighted in red. The terminal inverted repeats (TIRs) are indicated by horizontal arrows. Percentages of
base paired nucleotides are given with and without GU pairing (TIRs only).




Daldinia childiae DchcOO3A (sister stwintron)

-t gaaaacatccegtgttattettttgaaacccectttctagaacggttteggaaccacct———-- aggtatacagtafolaEeyctcaofB@taagtgtgatggeccctatcatttcgactaaataaaaaaagaacagtgaagattctagaattgtagtaatgcaaagetgatiacgagatgttttcatacat-fag 197 nt
L e e e O O 0 et rrr rrrd FEEEEEr e el RRREE L e e 1 e
G-atgaaaggatcctgtgttgttattttcgagccccttttccatggcagtctcgaaactaccttcgtaaggtatatagtggcta————tcagtag————tgtgatggccctatcatttcgacgaaatcgaaaaattatggtggaaattctaaaattgtaatattgcaaagctgacactaaatgttttcgtacatgcag 195 nt

Daldinia childiae Dchc003S (long sister intron)

Supplementary Figure S7. Alignment of the Daldinia childiae sister stwintron Dchc003A and the long sister intron Dchc003S. The alignment shows the divergence of a long canonical sister intron from a
sister stwintron of very similar length. Both intervening sequences are in sequence contig VY XO01000003 (see Supplementary Table S1, sheet Daldinia). Sister stwintron Dchc0O03A is at the seventh intron
position in the gene for a GTP-binding protein of the dynamin family. The canonical long sister intron Dchc003S is at the first intron position in the gene for an arylsulfatase. Donor-, BP- and 3’ acceptor sequences
are colour-coded. The internal splice sites of the stwintron (top) are absent from the canonical intron (bottom), seemingly the result of two small deletions. Note that the 5’ G in the lower sequence (capital letter)

1S exonic.



Supplementary Table S2. Oligonucleotide primers used in this study.
Oligonucleotide primers for cDNA and/or gDNA sequencing.

Gene Hypoxylon sp. CO27-5

Name of oligo

Sequence (5’-)

c047B (I) c047B seq F ACCGGCGCTAATTTCCTAAT
c047B (I) c047B seq R GCATCGTATCCCACGCTATT
c153A (1) cl53A seq F GCTAGCAACAGAAAAGCAAC
c153A (1) cl53A seq R AGTTGCATGTGTGGTTATGA
c229A (I) c229A seq F TGACCGAACAACAGCAACAG
c229A (D) c229A seq R GTCTATCGGCATACCTCGCT
cl05A (II) cl05A seq F TTACTAGCCGGCGGATAAGG
c105A (II) cl05A seq R ATTACATTGCCCCGGATCCA
c164B (II) cl64B seq F TATGCCCAGAGAGCCATTGT
c164B (II) cl64B seq R TCACCCGAATTGTCCTCTTGA
c343A (1) c343A seq F AGAGGGGCAAACGTCATCTA
c343A (II) c343A seq R CGCTGAGTACATGCCTACCT
c024A (1I) c024A seq F TCGAGAGTCGCGCCGGAATC
c024A (1) c024A seq R TAAGTCTGCCAGGAGATCGC
cl47A (1I) cl47A seq F ATCCTCAAGCCGCCTCATAA
cl47A (1I) cl47A seq R GCATCACAACATAATTGCACGA
cl21A (II) cl21A seq F AAGGAGAAGGAACCAGAGCC
cl21A (II) cl21A seq R CGCAACGCCTCTCATCTAAC
c004A c004A seq F CATCGTTCCTATGTAATTAT
c004A c004A seq R AGAGCTGTAATAGCTATCCT
cOI7A cO17A seq F GTACCCCAATGTAGTATACG
c017A c017A seq R CAGATCGCATAACTCGATGA
c017B c017B seq F GAACAGTGTCTTCGTCAATCT
c017B c017B seq R GTTACCGCAAGATTGTTAGAC
c021A c021A seq F ATGATACAGAATCTCTAGTCG
c021A c021A seq R ACATGTTGCTTCCACTGTTTC
c052A c052A seq F CATTTCCTACCCTTGGAGAAG
c052A c052A seq R AGGCCATCATACTCATCCATC
c061A c061A seq F GACGTCGAGGTTTACCTAAC
c061A c061A seq R ATTTACGGTATATACCATTC
c066A c066A seq F CTTGCTAGAGACACTCTCTA
c066A c066A seq R TCCCTAGGTTCCAAGGAGAC
c070A c070A seq F GATGAGGTGGTGCAGTTGCG
c070A c070A seq R TCAGAAACTCATCGACTACAG
c076A c076A seq F CGACGTCAGCATCCCTACTA
c076A c076A seq R AGGTTTCCCACGTCAAACAG
cl02A cl02A seq F CCTAGGTATTTACACACCATG
cl02A cl02A seq R TCCCTCTCATGTAGCTCAAG
cl64A cl64A seq F CAATTCTTTACGATATAGATA
cl64A cl64A seq R CATTATTTAGACATTGCAGCAG
cl78A cl78A seq F ACAGTCAACTTATAAAAGCTC
cl78A cl78A seq R CTAACTGTAACTCCTATCGG
c236A c236A seq F GCTCTCCACAGTCGAGTCTCA
C236A c236A seq R CTAGCGACGTAATATAACCGA
duf636 duf636 seq F GACTTACTACTCGGAACTCC




duf636 duf636 seq R GTACTTGGATAAAACCTTT
c252A c252A seq F CAGGTCAAGAGGCTTCATCAC
c252A c252A seq R TGCTCCAGCGTATAATAGATG
c271A c271A seq F GCTCTGCGTATGTTGTGGAA
c271A c271A seq R AGAGAATGGGGAGAAGCACA
c332A c332A seq F GCATATTTTGCGCCACTTCT
c332A c332A seq R TTCTAACACAGCGGGAGTCA
c378A c378A seq F AGGTTTGCTGTAGATGAGAG
c378A c378A seq R AAGTACCACACAGAGATATT
c406A c406A seq F GAGATTGCACCGGCTCTCAC
c406A c406A seq R CTTGCCGCAAAACTACCAAC
c522A c522A seq F GAAGACGTTCCCTAGTGCTA
c522A c522A seq R GACATATCTCTCAGGACGGA
c004B c004B seq F AAGGACTGTCGCCCATGAT
c004B c004B seq R CAAGAACTCCTAGGCCATCG
c016A c016A seq F CATCGGATAAAGCTCGAGGCCT
c016A c016A seq R CACGGGCAGCACCCAATTTAAC
c016B c016B seq F ACTTGCTATGTCCAAGCTTGT
c016B c016B seq R TACATTCTAGATTACGTATC
c020A c020A seq F TCCAACTCCACCTCGTCTTC
c020A c020A seq R AATGTTGGTAGCGATGAGGC
c024B c024B seq F TCATTGATCTTCGCTCCGTA
c024B c024B seq R TAGATGTATCTCTAGATCTA
c046A c046A seq F CAGAAGCATTCCAAAAAGGAAC
c046A c046A seq R CTGGACAAAACACCATTCGTC
c091A c091A seq F GTAAACATCTTGTGTCAAAAC
c091A c091A seq R TAGGTACGTTAATTATATCAT
cl03A cl03A seq F GCATGACTGAAAGCCTCACA
cl03A cl03A seq R CGCAGGCAGAAAATGGACTA
c159A c159A seq F GTTCGTCTTTCGATAGTTCGT
cl59A c159A seq R GTGCAAGGTGAACACTTGAAC
c263A c263A seq F CAACGGTTCTAGCCTGAGGA
c263A c263A seq R ATTCGCCCTTTTGAGATGAA
c304A c304A seq F GAGAACTTAAATAGTTCGATAT
c304A c304A seq R CGACGTATCTCTAGAATATTTC
helQ helQ seq F GCATCTTGCCAGCGTCTATC
helQ helQ seq R CACAAGGCAAGGTACAGAAG

Oligonucleotide primers for RT-PCR verification of stwintron splicing intermediates.

Gene Hypoxylon sp. CO27-5

Name of oligo

Sequence (5°-)

c004A c004A splinter F | ATGGCCAAAACGAACAATCC
c004A c004A_splinter R | GTGTATTAAGACATGTCGTG
c017A c017A splinter F | GACTGCAGATTCAGTACTCG
c017A c017A splinter R | AGTATTAAAACATGTCGCGTC
c017B c017B_splinter F | GTACTTGGGGATATCAGGATC
c017B c017B_splinter R | TAAAACACGTCGTGTCAGTAC
c052A c052A splinter F | CATTTCCTACCCTTGGAGAAG
c052A c052A splinter R | TAAAACATGTCGTATTAGCAT




c061A c061A splinter F | GACGTCGAGGTTTACCTAAC
c061A c061A splinter R | GTATTAAAACATATCGTGTTA
c043A c043A splinter F | GAAATATTGCGACAGACATC
c043A c043A splinter R | GTATTAGAACATGTCGTGTC
c070A c070A splinter F | CAATACCATTATGTGGCGATG
c070A c070A splinter R | GTGTTAGCATTTTCATCCTTC
c076A c076A splinter F | GCATGGTCGGATAATGAAAAA
c076A c076A splinter R | CCTAATCCCGATAACGACGA
c102A c102A splinter F | ATGGTATTTACTGTAATATAT
cl102A c102A splinter R | GTGTATTAAAACATGTCGTGTC
cl64A c164A splinter F | GTTCACTACATCGAAGACCAG
cl64A c164A splinter R | GTAGTGTCAATATCTATAGTC
cl78A c178A splinter F | AAAAACATGTCATTCTGGCATT
cl78A c178A splinter R | TCGTCCCAACCTAAACATCC
duf636 duf636 splinter F | CCTAGGTAGCTATATGCTGT
duf636 duf636 splinter R | GCATGTTGGACAGACTGATG
c236A c236A splinter F | GCTCTCCACAGTCGAGTCTCA
c236A c236A splinter R | TAACTTGTTAGCATTTTAACAC
c252A c252A splinter F | CAGGTCAAGAGGCTTCATCAC
c252A c252A splinter R | AGGATATTACAACATATCGTG
c271A c271A splinter F | GCACTCGTACGGTCTTCTCC
c271A c271A splinter R | GCGTCGTGTCAGCATTTTTA
c332A c332A splinter F | GCATATTTTGCGCCACTTCT
c332A c332A splinter R | CATTCTTGGCCTTTGCTTCT
c378A c378A splinter F | AGGTTTGCTGTAGATGAGAG
c378A c378A splinter R | ATTAAAACATGTCGTGTCAG
c406A c406A splinter F | ATCCTCAATGCGACGAGCGG
c406A c406A splinter R | GCATGTCGTGTCAGCATTGT
c522A c522A splinter F | ATGAAGTGGTATACTCTACTT
c522A c522A splinter R | TCCTGTCAGCAATTTTGACTTC
c004B c004B splinter F | AAGGACTGTCGCCCATGAT
c004B c004B splinter R | TGTATGAAACGCGTCATATCAGT
cO16A cO016A splinter F | GAGACCTGCCGGAACGTTGT
cO16A c016A splinter R | GTTTACCTTGGACCGTTTGAG
c016B c016B splinter F | GTCATTGATCTGACCTCCAT
c016B c016B splinter R | TGTTAGCTCTCTCCAGCTGA
c020A c020A splinter F | GATCCCATGACACGAACAGG
c020A c020A splinter R | CCGTGTCAGTACTTCTAACTCC
c024B c024B splinter F | GTCGCGATTAAGCTGCAGAAG
c024B c024B splinter R | TCATTGAGCCCTTAATCCGTA
c046A c046A splinter F | CAGAAGCATTCCAAAAAGGAAC
c046A c046A splinter R | GGAAAACATCTTGTGTCAGC
c091A c091A splinter F2 | CGCCTCAGCGGAGCAGATCTA
c091A c091A splinter R2 | GTTCGTCAGTAATCTTATAAC
c091A c091A splinter F1 | ACGGCGAGCATTCCATCGTTC
c091A c091A splinter R1 | AGGTATGTATTAGTGTCGGTG
cl03A cl03A splinter F | ATCCTGCGGATGCATCTAAC
cl03A c103A splinter R | TATACCAGGCGGTGCTTTCT




cl159A

cI59A splinter F

CGATACTAGGCTTCATAAATAC

c159A c159A splinter R | ATACCAGAGTATATCATGTCA
c263A c263A splinter F | TCGCTTTCCCGAGACTAAGA
c263A c263A splinter R | TAGGGGTGACCATTCCACAT
c304A c304A splinter F | GAGATACATTGTCCCACCAAC
c304A c304A splinter R | CAGCAATCAGCCTAGCCATG
helQ helQ splinter F GCACATCTATAGCACATTCT
helQ helQ splinter R CTAAATGTTAGCTTACCTGA




Supplementary Table S3. List of RNA SRAs that illustrate alternative excision of sister
stwintrons in one U2 reaction with the retention the 5°-G; of the external intron

C027-5 [D1,2] sister stwintron SRA Alternative splicing event

HCOc271A SRR1801290.13818186
HCOcOO04A (alternative 3’ splice) SRR1801288.17896446
HCOcO1l7A (alternative 3’ splice) SRR1801291.21659993
HCOc236A (alternative 3’ splice) SRR1801290.14509435
HCOc378A (alternative 3’ splice) SRR1801290.31839927
HCOcO004B (alternative 3’ splice) SRR1801290.29352535

EC38 [D1,2] sister stwintron

SRA Alternative splicing event

HECcl45A SRR1798129.1669524
HECc326A SRR1798132.10935711
HECcO1l0A (alternative 3’ splice) SRR1798131.9126740
HECcO1llA (alternative 3’ splice) SRR1798129.17227791
HECc1l40A (alternative 3’ splice) SRR1798130.18795761
HECc217B (alternative 3’ splice) SRR1798131.15498780
HECc296A (alternative 3’ splice) SRR1798128.3418214

In all cases but HCOc004B, HECc296A and HECc140A the alternative splicing reaction
leads to premature translation termination codons and a C-terminally truncated peptide
product, ordinarily provoking nonsense-mediated mRNA decay of the product mRNA.



