Supplement to Materialsand Methods

Plasmid constructions

Plasmids listed in Table 1S were constructed by using standard molecular biology
methods (1) and amplified E. coli TOP10OF (Invitrogen). For PCR amplification,
chromosomal DNA of X2180-1A strain usualy served as template using Tag polymerase
(Roche) under common PCR condition unless mentioned for specific condition.

pVANPH2 (2) was the parental vector for addition of various tag sequences to the
RNH2A gene. The start of the fragment is 605 bp upstream (Xhol) of the ATG start site for

tranglation and extends 405 bp downstream (NgoM1V) of the translation termination codon.

PpVANPH2-FLAG2
pVANPH2 FLAG2 is the same as pVANPH2 but has the following sequence
inserted as shown in bold type upper case and results in production of RNH2Ap with two

tandem FLAG tag sequences at the C-terminus of RNH2APp.

...accctagataattggtaccggtTAGTCGACTATAAAGACGACGATGACAAGCTTGCCC

GGTTAGTCGACTATAAAGACGACGATGACAAGCTTGCCCGGTQgatcacct

PYESH2HF

pY ESH2HF was derived from pV ANPH2-FLAG2.



To construct pY ESH2HF, PCR amplification generated RNH2A gene containing
two successive hemaglutinin tag sequence (2x HA) at 3'-end of the gene by using two
primers:

BC915 (5-CATATGGTACCCCCCACGGTAGAAGC-3, Ndel site underlined) and
BC916 (5 -GTCGACTGCGTAGTCAGGCACATCATACGGATAACC

TGCGTAGTCAGGCACATCATACGGATAACCCCGGTACCAATTATCTAGGG-3,
Sall site underlined and HA sequence in bold). Resulted PCR product was cloned into
pCRII-TOPO (Invitrogen). Digestion by Xbal (which cuts in the middle of RNH2A) and
Sall (cuts between the RNH2A coding sequence and the FLAG-tag sequence) produced a
DNA fragment that was used to replace the corresponding fragment of pV ANPH2FLAG2.
This replacement resulted in pY ESH2HF, a pV ANPH2FLAG2-derived expression vector
containing the RNH2A gene and tandem affinity tags (2xHA-2xFLAG) at 3'-end of the
gene. The sequence below is for the C-terminal region of the coding sequence for

RNH2Ap with the HA tag shown as bold italic type.

...accctagataattggtaccggGGT TATCCGTATGCTGTGCCTGACTACGCAGGTTATCCGT
ATGATGTGCCTGACTACGCAGTCGACTATAAAGACGACGATGACAAGCTTGC

CCGGTTAGTCGACTATAAAGACGACGATGACAAGCTTGCCCGGTgatcacct

pYESH2HFH and pETH2HFH
To construct pY ESH2HFH and pETH2HFH, another affinity tag was attached to
RNH2A-2xFLAG-2xHA by using same PCR techniques. For this modification,

PYESH2HF served as PCR template and two primers, BC977 (5-



CCATGGTACCCCCCACGGTAGE 3, Ncol site underlined) and BC978 (5'-
CTCGAGTTAATGATGATGATGATGATGATGAGCCTTGTCATCGTCGTC-3,

Xhol site underlined and Hexahistidine sequence in bold) was used to add appropriate
restriction sites and hexahistidine sequence (Hisbt) at 3'-end of the gene. The PCR fragment
containing RNH2A and triple affinity tags (2xHA-2xFLAG-His6) was cloned into pCRII-
TOPO vector. The gene with triple-tag was then cut out from the cloning vector by Ncol
and Xhol digestion and introduced into same restriction sites of pY X242 and pET24a and
resulted in pYESH2HFH and pETH2HFH, respectively. The additiona sequences are

shown below underlined.

...accctagataattggtaccggGGT TATCCGTATGCTGTGCCTGACTACGCAGGTTATCCGT
ATGATGTGCCTGACTACGCAGTCGACTATAAAGACGACGATGACAAGCTTGC

CCGGTTAGTCGACTATAAAGACGACGATGACAAGGCTCATCATCATCATCA

TCATCATTAACTCGAG

pET279

To construct pET279, RNH2B (YDR279W) was amplified by using two primers
BC1019 (5-AGAAGGAGATATCATATGACCGTTTCCAAAATTGGG -3, Ndel site
underlined) and BC1009 (5 -CTCGAGCTTACGTTTAAAAAATCCATC-3, Xhol site

underlined) and cloned into pCRII-TOPO. A DNA fragment carrying the RNH2B gene was



generated by digestion with Ndel and Xhol and introduced into pET?24a vector digested

with Ndel and Xhol.

PAC154-2

To construct pAC154-2, RNH2C (YDR154C) was amplified by using two primers
BC1010 (5-CATATGACCAAAGATGCCGTGAAT-3, Ndel site underlined) and
BC1011 (5-CTCGAGCTGATTTATGACATCGATGAG-3', Xhol site underlined) and
cloned into pCRT7/CT-TOPO. The RNH2C DNA fragment was produced by digestion
using Ndel and Pmel enzymes and cloned into the Ndel and EcoRV site of Multicloning
Site of pACDuet-1, thereby fusing the C-terminal coding sequence to the 6 His-tag of the

pPACDuet-1.

pACH2HFH and pACH2HFH154-2

To construct pACH2HFH and pACH2HFH154-2, the fragment containing RNH2A
and triple affinity tag was cut out from pETH2HFH by using Ncol and EcoRI and
introduced into same restriction sites in Multicloning Site 1 of pACDuet-1 and pAC154-2

to make pACH2HFH and pACH2HFH154-2, respectively.

Site-directed M utagenesis of RNH2A
Site-directed mutagenesis of RNH2A was performed by two-step PCR using sets of
PCR primers designed to introduce single amino acid change from Asp to Alain RNH2Ap.

A set of primers was used to create each substitution and pETH2HFH DNA was used as



template. Primer sequences used for mutation are as followed; for D39A mutation, BC1052
(Forward primer, 5'-ATGGGTATCGCTGAAGCTGGC-3') and BC1053 (Reverse primer,

5-GCCAGCTTCAGCGATACCCATTAT-3); for D155A mutation, BC1054
(Forward primer, 5-TATGTGGCTACTGTTGGACCA-3') and BC1055 (Reverse primer,
5-AACAGTAGCCACATACACGTG-3); and for D183A mutation, BC1056 (Forward
primer, 5-AAGGCAGCCTCGCTCTACTGC-3) and BC1057 (Reverse primer, 5'-
GAGCGAGGCTGCCTTCTTGGC-3).

DNA for RNH2A was amplified by two separate PCR reactions. The first reaction
amplified a5’ -fragment of RNH2A gene with the 3'-end of those fragments amplified using
PCR primers with mutations as shown above. A second set of PCR reactions amplified a
3'-end fragment of the RNH2A gene using DNA oligonucleotides for the 5'-end of these
fragments with mutant DNA sequences. In these PCR reactions, Vent polymerase (NEB)
was used thereby avoiding and additional nucleotides at end of PCR products. The resultant
DNA fragments were purified after TAE-agarose electrophoresis and used for a PCR by
mixing 1:1 ratio of the pair of DNA fragments. The complete RNH2A gene containing Asp
- Alamutation was then generated by PCR using BC977 and BC978 and Taq polymerase.
The resultant PCR fragments were cloned into pCRII-TOPO vector. DNA for each mutated
RNH2A gene was digested with Ncol and Xhol and cloned into the same restriction sites in

pY X242 for expressionin S. cerevisiae.



Preparation of samplesfor analysisby SEL DI

All proteins used in these experiments were obtained as gel slices following SDS-
PAGE stained with Coomassie R-350. “No protein” control gel slices were included into
each experiment. Gel slices were processed by destaining and SDS removal with two 0.4
ml washes in 50% methanol, 10% acetic acid; 1 h each and equilibration of the gel slicesin
0.4 ml of 0.05 M ammonium bicarbonate, pH 8.0 for 1 h at room temperature followed by
incubation at 60 °C for 30 minin 150 pl of 0.05 M ammonium bicarbonate, pH 8.0, 45 mM
DTT. Buffer was removed and gel slices were sequentially treated with 0.5 ml of 50%
acetonitrile in 0.05 M ammonium bicarbonate buffer, pH 8.0 for 1 h and 50 pl 100%
acetonitrile for 15 min, followed by drying the gel piecesin a Speedvac.
Trypsin (Roche) was dissolved in water to the fina concentration of 1 pg/pl. Dried and
crushed gel slices were resuspended in 50 pl of 50 mM ammonium bicarbonate buffer, pH
8.0 (freshly prepared) containing 12.5 ng/pl of trypsin and digested for 16 h at 37 °C.
Supernatants were collected and dried in a SpeedVac for 20 min. Peptides were dissolved
in 10 pl of H,O and 3 ul were applied per spot of NP20 ProteinChip® array (Ciphergen
Biosystems, Inc) and air dried; 1 pl of 20% CHCA in 50% acetonitrile-0.5%TFA was
applied per spot for PBSII (Ciphergen Biosystems, Inc.) analysis. Data were obtained at
laser intensity 185, sensitivity 9. SwissProt database was searched using ProFound (3)
search engine and peptide masses, excluding peptides resulting from trypsin autodigestion.

Protein identification by LC MS/MS:



Peptides from tryptic digests of gel bands were also analyzed by tandem liquid
chromatography/mass spectrometry (LC-MS/MS). Peptides were dissolved in 0.1% TFA
and separated by reversed phase chromatography, using Vydac C18 resin (5 micrometer
particle, 300 angstrom pore packing), packed into a 75 micrometer 1.D. fused silica
capillary (PicoFrit, New Objective, Woburn, MA). Peptides were separated at flow rate of
400 nl/min. using a linear gradient from 2-85%B (Buffer A, 5% acetonitrile in water with
0.5% acetic acid and 0.005% TFA; Buffer B, 80% acetonitrile, 10% n-propanol, 10% water,
with 0.5% acetic acid, 0.005% TFA). The LC effluent was electrosprayed directly into the
sampling orifice of an LCQ DECA mass spectrometer (Thermo Finnigan, San Jose,
CA). The LCQ DECA was operated to collect MS/M S spectrain a data dependent manner,
with up to three of the most intense ions being subjected to isolation and fragmentation.
MS/MS data were analyzed and matched to protein sequences in the NCBI non-redundant

database using Mascot (4).

Figure 1S Alignment of RNase H2 subunits from Saccahromyces sensu stricto and Candida

albicans

Alignment of various funga RNase H2 subunits with identical residues in the

Saccharomyces sensu stricto species marked by asterisks.
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El NNYSTDTT NTTHTTFI RGRCLHGTPVNKYFESASAHVI GKSKQTDNDI ENQTY. . TVQSTVNSIINYEREGNTQRLTE ELAHLKEFVQ LONHI HS
QEEMOGTRAG KDEYVTYl RGRKI VGKEI TA. LEGCLATLYV. .. EETTNPDGNTTW . . . QPVASLSKLVNYEREGNEGRLEE EMEKFQEFVE LADLI HG



Supplement to Results

Table 1S. List of yeast strains used in this work

Name Genotype Reference

X2180-1A  MATa UC2 mal mel gal2 CUP1
HIRO29 MAT « ade? leu2 trpl ura3 aro2 canl hom2 sap3 rnh14::URA3  (2)
HIRO16A MAT o ura3-52 leu2-3 leu2-112 hisl-24 inol RNH1 rnh2014::kan' (2)

HIRO27AF  MATa ura3-52 leu2-3 leu2-112 hisl-24 inol rnhl rnh2014::kan" (2)

BY4741 MATa his341 leu240 met1540 ura340 (5)
3638  MATa his341 leu240 met1540 ura340 ydr2794::kan' (6)
4141  MATahis341 leu240 met1540 ura340 yir1544::kan' (6)

279154 MATa his341 leu240 met1540 ura340 yir1544::kan" ydr2794::URA3 This work




Table 2S. Sequence of oligonucleotide substrates used in this work

Description Sequence Reference

D12R4D12 AATAGAGAAAAGaaaa AAGAT GGCAAAG (7)
R13D27 gggaacaaaagcuTGCATGCCTGCAGGT CGACTCTAGAGG (8)
ReDas aaagcuTGCATGCCTGCAGGT CGACTCTAGAGGATCCCCGGGTA  (18)
Do CCTCTAGAGT CGACCTGCAGGCATGCAAGCTTTTGITCCC (8)
D12R1D27 GGGAACAAAAGCU TGCATGCCTGCAGGT CGACTCTAGAGG (8)
Das CTTTGCCATCTTTTTTCTTTTCTCTATT (7)
BD2RNA  acugucaauuauccgcgagc (9)
BD2-1 DNA GCTCGCGGATAATTGACAGT (9)

All sequences are written 5 —3'. Deoxynucleotides are in upper case and ribonucleotides
arein lower case.

Results are shown for theidentification of proteinsby LC/MS/MS (similar datawere
obtained using SEL DI):

Table3S. Peptides matched to Ydr279p (gi|6320485)
(Total score=124)

Amino Observed Mr Mr Mascot
Acid (m/z) (expt) (cac) Peptide Sequence Peptide
Numbers Score*
12-23 703.9 1405.79 1405.73 LIILPDDYETSK 59
24-41 662.41 1984.19 1083.08 | TINTFTLPPPSNITSKPR 32
280-304 | 1001.47 3001.39 | 300044 | ASFIELENYETTNELQNAERELLMK |40

(M oxidized)




Table4S. Peptides matched to YIr154p (gi|6323183)
(Total score=110)

Amino Observed | Mr Mr Mascot
Acid (m/z) (expt) (calc) Peptide Sequence Peptide
Numbers Score*
79-87 547.52 1093.03 | 1092.56 IVSVNNYER 36
98-110 750.03 1498.05 | 1496.84 LQELISLIDVINQ 74

* Scoreis—10*Log (P), where P is the probability that the observed match is arandom
event. Individual ion scores > 44 indicate identity or extensive homology (p < 0.05).
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