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Table S1. Paired primers used for manipulation and detection of target genes in B. bassiana.

Primers

Paired sequences (5'-3') *

Purpose ®

cRad5-F/R

cRad16B-F/R

cRad16AF/R

adRad5-F/R

bdRad5-F/R

adRad16A-F/R

bdRad16A-F/R

adRad16B-F/R

bdRad16B-F/R

adELCI1-F/R

bdELC1-F/R

adCull-F/R

bdCull-F/R

adCul2-F/R

bdCul2-F/R

adMMS2-F/R

bdMMS2-F/R

adRad1-F/R

bdRadl-F/R

adRad2 -F/R

bdRad2 -F/R

adRad6 -F/R

bdRad6 -F/R

adRadl8 -F/R

bdRad18 -F/R

adRad10-F/R

bdRad10-F/R

adRadl14 -F/R

bdRad14 -F/R

adRad23 -F/R

bdRad23 -F/R

CAATCACAAACACCTTCAAAATGGACTTTGCCAACTCACA / TCCTCGCCCTTGCT
CACCATGCTAAGCAGTTCTTTCATGT
CAATCACAAACACCTTCAAAATGCAGTCCTGGAACCCAGC/ TCCTCGCCCTTGC
TCACCATCTTGAACAGGCTGCGGATAT

C AATCACAAACACCTTCAAAATGCGTCGTGGACGGTCTTC / TCCTCGCCCTTGC
TCACCATTTTGCGAAGCTTTGCCAGCG
GCCATGGAGGCCAGTGAATTCATGGACTTTGCCAACTCACA / CAGCTCGAGCTC
GATGGATCCGCTAAGCAGTTCTTTCATGT
ATGGCCATGGAGGCCGAATTCATGGACTTTGCCAACTCACA / CGCTGCAGGTC
GACGGATCCGCTAAGCAGTTCTTTCATGT
GCCATGGAGGCCAGTGAATTCATGCGTCGTGGACGGTCTTC / CAGCTCGAGCTC
GATGGATCCATTACCACGGAACAAAAACT
ATGGCCATGGAGGCCGAATTCATGCGTCGTGGACGGTCTTC / CGCTGCAGGTC
GACGGATCCATTACCACGGAACAAAAACT
GCCATGGAGGCCAGTGAATTCATGCAGTCCTGGAACCCAGC / CAGCTCGAGCTC
GATGGATCCCTTGAACAGGCTGCGGATAT
ATGGCCATGGAGGCCGAATTCATGCAGTCCTGGAACCCAGC / CGCTGCAGGTC
GACGGATCCCTTGAACAGGCTGCGGATAT
GCCATGGAGGCCAGTGAATTCATGGCGACGACTCAGACTCC / CAGCTCGAGCTC
GATGGATCCGTTTGTCATGATAGCTTGGTCCAA
ATGGCCATGGAGGCCGAATTCATGGCGACGACTCAGACTCC / CGCTGCAGGTC
GACGGATCCGTTTGTCATGATAGCTTGGTCCAA
GCCATGGAGGCCAGTGAATTCATGATCTCTGGGAGAGGAAG / CAGCTCGAGCT
CGATGGATCCCGCCACATAGCGGTACAC
ATGGCCATGGAGGCCGAATTCATGATCTCTGGGAGAGGAAG / CGCTGCAGGTC
GACGGATCCCGCCACATAGCGGTACAC
GCCATGGAGGCCAGTGAATTCATGCACTCCCTCGCGGATCA / CAGCTCGAGCTC
GATGGATCCCGCCAAGTACGTGTACGCGT
ATGGCCATGGAGGCCGAATTCATGCACTCCCTCGCGGATCA / CGCTGCAGGTC
GACGGATCCCGCCAAGTACGTGTACGCGT
GCCATGGAGGCCAGTGAATTCATGGCCAAGGTTCCTCGTAA / CAGCTCGAGCTC
GATGGATCCTGAGTAGGTAGAACCCT
ATGGCCATGGAGGCCGAATTCATGGCCAAGGTTCCTCGTAA / CGCTGCAGGTC
GACGGATCCTGAGTAGGTAGAACCCT
GCCATGGAGGCCAGTGAATTCATGTCGACAAACAATGCGCC / CAGCTCGAGCTC
GATGGATCCGTAATCTTCTTCGTCCATGA
ATGGCCATGGAGGCCGAATTCATGTCGACAAACAATGCGCC / CGCTGCAGGTC
GACGGATCCGTAATCTTCTTCGTCCATGA
GCCATGGAGGCCAGTGAATTCATGGGCGTGAACGGTCTTTG / CAGCTCGAGCT
CGATGGATCCCTGCTTCCGCCGTTTATTGC
ATGGCCATGGAGGCCGAATTCATGGGCGTGAACGGTCTTTG / CGCTGCAGGTC
GACGGATCCCTGCTTCCGCCGTTTATTGC
GCCATGGAGGCCAGTGAATTCATGTCAACGGCCGCCAGACG / CAGCTCGAGCT
CGATGGATCCGTCCTCCCAGCTCTTCTCTA
ATGGCCATGGAGGCCGAATTCATGTCAACGGCCGCCAGACG / CGCTGCAGGTC
GACGGATCCGTCCTCCCAGCTCTTCTCTA
GCCATGGAGGCCAGTGAATTCATGCCTGTTGACGATGTTGCGGATT / CAGCTCG
AGCTCGATGGATCCTAAATACTGCTCTTGCCTGATTCCG
ATGGCCATGGAGGCCGAATTCATGCCTGTTGACGATGTTGCGGATT / CGCTGCA
GGTCGACGGATCCTAAATACTGCTCTTGCCTGATTCCG
GCCATGGAGGCCAGTGAATTCATGGCTGACGAATACGGCGC / CAGCTCGAGCT
CGATGGATCCTTTGCGAAGCTTTGCCAGCG
ATGGCCATGGAGGCCGAATTCATGGCTGACGAATACGGCGC / CGCTGCAGGTC
GACGGATCCTTTGCGAAGCTTTGCCAGCG
GCCATGGAGGCCAGTGAATTCATGGAGCGCCCAAAGACGCC / CAGCTCGAGCT
CGATGGATCCCAGCTCCAGCTCCTCCACTT
ATGGCCATGGAGGCCGAATTCATGGAGCGCCCAAAGACGCC / CGCTGCAGGTC
GACGGATCCCAGCTCCAGCTCCTCCACTT
GCCATGGAGGCCAGTGAATTCATGAAGGTCACCTTCAGAGA / CAGCTCGAGCT
CGATGGATCCTTGGCTCGCAGGCGGCTGCT
ATGGCCATGGAGGCCGAATTCATGAAGGTCACCTTCAGAGA / CGCTGCAGGTC
GACGGATCCTTGGCTCGCAGGCGGCTGCT

Cloning rad5 cDNA (3357 bp) for
fusion to GFP

Cloning radl6B cDNA (3264 bp)
for fusion to GFP

Cloning rad164 cDNA (3018 bp)
for fusion to GFP

Cloning rad5 cDNA (3357 bp) for
ligation to AD

Cloning rad5 cDNA (3357 bp) for
ligation to BD

Cloning radl164 cDNA (3018 bp)
for ligation to AD

Cloning rad164 cDNA (3018 bp)
for ligation to BD

Cloning rad16B cDNA (3264 bp)
for ligation to AD

Cloning radl6B cDNA (3264 bp)
for ligation to BD

Cloning ELC1 cDNA (333 bp) for
ligation to AD

Cloning ELCI cDNA (333 bp) for
ligation to BD

Cloning cul34 cDNA (2520 bp) for
ligation to AD

Cloning cul34 cDNA (2520 bp) for
ligation to BD

Cloning cul3B cDNA (2493 bp) for
ligation to AD

Cloning cul3B cDNA (2493 bp) for
ligation to BD

Cloning mms2 cDNA (420 bp) for
ligation to AD

Cloning mms2 cDNA (420 bp) for
ligation to BD

Cloning radl cDNA (2820 bp)
for ligation to AD

Cloning radl cDNA (2820 bp)
for ligation to BD

Cloning rad2 cDNA (3462 bp)
for ligation to AD

Cloning rad2 cDNA (3462 bp)
for ligation to BD

Cloning rad6 cDNA (456 bp)

for ligation to AD

Cloning rad6 cDNA (456 bp)

for ligation to BD

Cloning rad18 cDNA (1275bp)
for ligation to AD

Cloning rad18 cDNA (1275 bp)
for ligation to BD

Cloning rad10 cDNA (1176 bp)
for ligation to AD

Cloning rad10 cDNA (1176 bp)
for ligation to BD

Cloning radl4 cDNA (1149 bp)
for ligation to AD

Cloning radl4 cDNA (1149 bp)
for ligation to BD

Cloning rad23 cDNA (1191 bp)
for ligation to AD

Cloning rad23 cDNA (1191 bp)
for ligation to BD




Table S1 (continued)

Primers Paired sequences (5'-3") * Purpose ®

adWCI1-F/R GCCATGGAGGCCAGTGAATTCATGGAAGGATACTACCCTCC / CAGCTCGAGCT  Cloning wel ¢cDNA (2889 bp)
CGATGGATCCAGGTAAGCTCGTTTCACGCT for ligation to AD

adWC2-F/R GCCATGGAGGCCAGTGAATTCATGTCCCAGGGACACGCGCC / CAGCTCGAGC  Cloning we2 ¢DNA (1497 bp)
TCGATGGATCCGCTTCCGGCACCAAACTCTG for ligation to AD

adPhrl-F/R GCCATGGAGGCCAGTGAATTCATGGCGCCTCGTGCAACGAA / CAGCTCGAGC  Cloning phrl ¢DNA (1761 bp)
TCGATGGATCC CGCCACAGCCGCCTTGTACG for ligation to AD

bdPhr1-F/R ATGGCCATGGAGGCCGAATTCATGGCGCCTCGTGCAACGAA / CGCTGCAGGT  Cloning phrl ¢cDNA (1761 bp)
CGACGGATCCCGCCACAGCCGCCTTGTACG for ligation to BD

adPhr2-F/R GCCATGGAGGCCAGTGAATTCATGACAAAGCCCAGAGTCAT / CAGCTCGAGCT  Cloning phr2 ¢cDNA (1869 bp)
CGATGGATCCCGTTTTCTGCTTCTTCGCTG for ligation to AD

bdPhr2-F/R ATGGCCATGGAGGCCGAATTCATGACAAAGCCCAGAGTCAT / CGCTGCAGGT Cloning phr2 cDNA (1869 bp)
CGACGGATCCCGTTTTCTGCTTCTTCGCTG for ligation to BD

bdWCI1-F/R ATGGCCATGGAGGCCGAATTCATGGAAGGATACTACCCTCC / CGCTGCAGGTC  Cloning wel ¢DNA (2889 bp) for
GACGGATCCAGGTAAGCTCGTTTCACGCT ligation to BD

bdWC2-F/R ATGGCCATGGAGGCCGAATTCATGTCCCAGGGACACGCGCC / CGCTGCAGGT  Cloning we2 ¢DNA (1497 bp) for
CGACGGATCCGCTTCCGGCACCAAACTCTG ligation to BD

upRad5-F/R ACGAGCTGTACAAGTAACCCGGGTGAGGCGTGAAATCCAGAA / TGGCTGCAG  Cloning rad5 5'-end (1471bp) for
GTCGACGGATCCCGAGCCGACCAATCTCCATAC disruption

dnRad5-F/R GACCCATGGCTCGAGTCTAGAACCAGTTTACCGACAAGCCA / GGTGGTGGTG  Cloning rad5 3'-end (1402 bp) for

upRad16A-F/R
dnRadl6A-F/R
upRad16B-F/R
dnRad16B-F/R
flRad5-F/R
flRad16B-F/R
upRad16A2-F/R

dnRad16A2-F/R

pRad5-F/R
pRad16A-F/R
pRad16B-F/R
qRad5-F/R
qRad16A-F/R
qRad16B-F/R
qActin-F/R

GCTAGCGTTAACGGACAAGAAAACCTCCATCAC
ACGAGCTGTACAAGTAACCCGGGACAAGTGAGAAAAGGGAACGTC / CGGTAC
CAAGCTTGGCTGCAGAGTAGCAGAACCCGCAGAAG
GACCCATGGCTCGAGTCTAGAGTGGAGTGTTTCCTCGTTTCA / GGTGGTGGTG
GCTAGCGTTAACCAACACGGCAAGACAAGAATC
AGCTGTACAAGTAACCCGGGGCTGGCTGTGATAGGTGGAGTA / TGGCTGCAG
GTCGACGGATCCGTTTGTAACGGTGGTGAGATTG
GACCCATGGCTCGAGTCTAGACATAACACGAAGCCCAAAAC / GGTGGTGGTG
GCTAGCGTTAACTGCTGGCAGGCAAGTATCT
ATCCGTCGACCTGCAGCCAAGCTTTGAGGCGTGAAATCCAGAAT/ ACACTAGTCAGA
TCTTCTCTAGAAAGCCCTCGTCAAATACTGC

ATCCGTCGACCTGCAGCCAAGCTT TGTGACTGTTTCGCCTCTTC / ACACTAGTC
AGATCT TCTCTAGAGTTTTGGGCTTCGTGTTATG
ACAGTACACGAGGACTTCTAGAACAAGTGAGAAAAGGGAACGTC / CTGCCCC
TGAGAGGAATTCAGTAGCAGAACCCGCAGAAG
CCGTCTCTCCGCATGCACTAGTGTGGAGTGTTTCCTCGTTTCA / GGTGGTGGTG
GCTAGCGTTAACCAACACGGCAAGACAAGAATC

GTTGGTGAGAAGGTGACGAAG/ TCCACCAAGGGTCCATCAT
GTGCCTACACCGCTATCAACA/ CTTTGTCATCGCCATTCACC
TGTGACTGTTTCGCCTCTTC / GTTTTGGGCTTCGTGTTATG
CCCCGAAAACCAAGGCAAAG/AACGCTTCCGTCAAACTTGC
TCAACTGACGAACCCGACTG/TCGTGCACCAAGAGCTCAAT
CAAGCGCCATCATTACCACG/GGTGGTGGCGACTTTTGTTC
GGCAACATTGTCATGTCTGG / TTTGCTGGAAGGTGGATAGG

disruption

Cloning radl64 5'-end (1443 bp)

for disruption

Cloning radl64 3'-end (1409 bp)

for disruption

Cloning radl6B 5'-end (1509 bp)

for disruption

Cloning rad16B 3'-end (1551 bp)

for disruption

Cloning full-length rad5 (4853 bp) for
complementation

Cloning full-length rad16B (4515
bp) for complementation

Cloning rad164 5'-end (1443 bp)

for double disruption

Cloning radl6A4 3'-end (1409 bp)

for double disruption

PCR detecting rad5

PCR detecting rad164

PCR detecting radl6B
qPCR detecting rad5

qPCR detecting radl6A4
qPCR detecting radl6B
qPCR detecting -actin gene

2 Underlined regions denote DNA fragments to exchange for the corresponding fragments of constructed vectors
at the sites (in bold) of restriction enzymes for ligation to AD or BD (EcoRI/BamHI), homologous recombination of
5" and 3’ DNA fragments of rad5, rad16A or rad16B (Xmall/BamHI and Xbal/Hpal) in the WT background or 5’ and
3" DNA fragments of rad16A in the null mutant of rad16B (EcoRI/Xbal and Spel/Hpal), or complementation of rad5
or rad16B (HindIIl/Xbal).
b Tag loci for cloned genes: rad5 (BBA_03842), rad16A (BBA_07794), rad16B (BBA_01511), phr1 (BBA_01664), phr2
(BBA_01034), wcl (BBA_10271), wc2 (BBA_01403), rad1l (BBA_07749), rad10 (BBA_03417), rad2 (BBA_00274), radé6
(BBA_01469), rad18 (BBA_03508), rad14 (BBA_03454), rad4A (BBA_02814), rad23 (BBA_01030), mms2 (BBA_08836),
elcl (BBA_03154), cul3A (BBA01191), cul3B (BBA_02238).



2350bp
1471 bpa—(—. L»1402 bp+— |
._l rad5 DNA (3357 bp) } — g
i F .“ <—up-R ’,4' dn-R ~§ 08|
2908bp ._[ 3
id id-R . é 04l

id-F id-R 4

’," ~ 1324bp - . ‘\ W DM (M
* 4 N N, ¥ ¢DNA samples
T N ey T
PtroC-bar .I 12r

3
g o8l
‘—l—_. 1995 bp B
B -I:ra bp L 5 1409bp rad16A 3,0
— TEJMRDNABBS?’ bp) l—| WT DM1 DM2 DM3 ML =
up-F \\‘ b ’,-' dn R 0O Tt s ors
\\ 2781bp /, cDNA samples
N id-F L K
’.'—. 1712bp o a
’ % = % 3 o0sf
Il . g
I r—— :
PtrpC-bar T o4l
E
0

Q—I——’ 4091 bp ._l radl68 0w om m
c 1509 bp 1551 bp G ML WT DM CcCM cDNA samples
— = rad16B DNA (33 i

16 bp) = kb L s
up-F s | 4 up-R dn-F —> #* R ‘ rad16A
. g 4515h a
. m-r—’ P ‘—ldR > 3.5 5 oSt rad168
’ . -7 .~ -
Y [‘"F_. 1350bp id-R- i
1L Ny S * .
926 bp H— = = =
7 ﬂ_‘ YO Wr DOMi DDMz DOM3
PtrpC-bar

cDNA samples

sur fragment for bar fragment for
1995bp
D ’—b 1443 bpe——] F—’ 1409bp :| H rad16A deletion rad168B deletion

{ rad16A DNA (3357 bp) T 'DM1DM2 DM3 WT DM1DM2 DM3 ML

up- F . <+—up-R dn-F— [‘ ’,"’ dn R kb
2781bp . 5.5
gt -3.5

. idF |d-R,/" =

|.—> 3618bp -
N e [

sur

Double deletion mutant of rad16A and rad168

Figure S1. Generation and identification of rad5, radl16A and radl16B mutants in B. bassiana. (A-C) Schematic
diagrams for the strategies of singular rad5, rad16A and rad16B deletions in the WT background. (D) Schematic
diagram for the strategy of rad16A deletion in the null mutant of rad16B. (E-H) The rad5, rad16A and rad16B
mutants identified via PCR analysis with paired primers (Table S1), respectively. The detected DNA fragments
indicate a success in deleting the partial or full-length coding and partial flanking regions of each target gene
from the WT strain as expected (2908 + 926 — 1324 = 2350 bp for rad5, 2781 + 926 — 1712 = 1995 bp for rad16A in WT,
4515 + 926 — 1350 = 4091 bp for rad16B in WT, and 27819 + 2832 — 36185 = 1995 bp for rad16A in the null mutant of
rad16B). DM, deletion mutant. CM, complementation mutant. ML, molecular ladder of genomic DNA. (I-K)
Relative transcript (RT) levels of rad5, rad16A and rad16B in the 3-day-old SDAY cultures of their mutants versus
WT, respectively. (L) RT levels of rad16A and rad16B in the 3-day-old cultures of three double-deletion mutants
(DDM1-3) versus WT. Note that the expression of each target gene was not detectable in its DM but well restored
in its CM. Error bars: standard deviations of the means from three cDNA samples derived from independent
cultures of each strain.
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Figure S2. Phylogenetic relationships of Rad5 orthologs found in selected ascomycetes. The maximum likelihood
method in the online program MEGAI1l at http://www.megasoftware.net/ was used in the analysis.
Bootstrap values of 1000 replications are shown at nodes. Scale bar: branch length proportional to genetic
distance. Each fungal name is followed by the NCBI accession code of each protein and the length of its amino
acid sequence, respectively.
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Figure S3. Phylogenetic relationships

Schizosaccharomyces pombe NP_001342793, 1133 aa

of Radl6 homologs found in selected

ascomycetes.

The maximum likelihood method in the online program MEGAI1 at http://www.megasoftware.net/ was

used in the analysis. Bootstrap values

of 1000 replications are shown at nodes.

Scale

bar:

branch length proportional to genetic distance. Each fungal name is followed by the NCBI accession code
of each protein and the length of its amino acid sequence, respectively. Note the existence of two Radl6
paralogs (Rad16A and Rad16B) in all the examined fungi except S. cereviciae.
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Figure S4. Y2H assays for negative protem—protem interactions in B. bassiana. (A-S) No signals for interactions of
Rad5, Rad16A or Rad16B with photolyases (Phrl and Phr2), photolyase regulators (WC1 and WC2), Cul3
paralogs (Cul3A/B) and other anti-UV RAD proteins compared to positive control (AD-LargeT-BD-P53) on
quadruple-dropout plates (right image in each panel). All yeast colonies initiated with 5x10* (C1), 5x10% (C2) and
5x102 (C3) cells were incubated at 30°C for 3 days.

Rad16B Cul3A|
Cul3A Rad168 L L M

Rad168 Cul3fl L A0 Rad16B —
cul3B Rad168f A RaddA
Rad168 - - Rad168{ J&
Cul3A - N
Cul3s -
- Rad16B[ ¥ I



