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Table S1 Oligonucleotides used in the cloning of novel ribonucleases.

Gene Restriction Primer Sequence
Enzyme

Bat RNase 1 (forward) None TATGAAGGAATCACGGGCCATGAAGTTC
Bat RNase 1 (reverse) Sall CTTATATAGTCGACTCAGCTGGAGGCCTCTACTG
Squirrel RNase 1 (forward) None TATGAAGGAATCCGCAGCCAACAAATTC
Squirrel RNase 1 (reverse) Sall CTTATATAGTCGACTTAAGTGGACTCCTC
Horse RNase 1 (forward) None TATGAAGGAATCACCCGCCATGAAG
Horse RNase 1 (reverse) Sall CTTATATAGTCGACTCAAGTGGAGACCTCC
Cat RNase 1 (forward) None TATGAAGGAATCCCGGGCCATGAAG
Cat RNase 1 (reverse) Sall CTTATATAGTCGACCTAAACAGAATCATCAAAGTG

Table S2 GenBank accession numbers for RNase 1 genes used in this study.

Binomial Name Common Name Order GenB_ank
Accession No.

Ailuropoda melanoleuca Giant panda Carnivora AHI58810
Anolis carolinensis Anole lizard Reptilia (Class) XP_003223861
Artibeus jamaicensis Common fruit bat Chiroptera CAD59680
Balaena mysticetus Bowhead whale Cetacea AAP76380
Bos taurus Cow Cetartiodactyla AAI49530
Canis lupus familiaris Dog Carnivora AHI58814
Capra hircus Goat Artiodactyla P67926
Ceratotherium simum White rhinoceros Perissodactyla XP_004421360
Cervus elaphus Red deer Artiodactyla P00663
Colobus polykomos King colobus Primates ACT98220
Equus africanus asinus Donkey Perissodactyla XP_014699959
Equus caballus Horse Perissodactyla NP_001296341
Felis catus Cat Carnivora XP_003987441
Gallus gallus Chicken Aves (Class) ABD60081
Giraffa camelopardalis Giraffe Artiodactyla P00662
Goirilla gorilla Gorilla Primates AAL87050
Hipposideros pratti Pratt’s roundleaf bat Chiroptera AGF41055
Homo sapiens Human Primates CAG29314 1
Macaca mulatta Rhesus macaque Primates AFI37916
Microtus ochrogaster Prairie vole Rodentia XP_005371043
Mus musculus Mouse Rodentia NP_035401
Myotis lucifugus Little brown bat Chiroptera AEF13449
Nomascus leucogenys Gibbon Primates Q8SQ11
Odobenus rosmarus Walrus Carnivora XP_004402205
Ovis aries Sheep Artiodactyla P67927
Panthera tigris Tiger Carnivora XP_007091464
Pan troglodytes Chimpanzee Primates NP_001009108.2
Pongo abelii Orangutan Primates NP_001126810
Rana pipiens Northern leopard frog Amphibia (Class) AAL54383.1
Rattus norvegicus Common rat Rodentia EDL88443
Sciurus carolinensis Eastern gray squirrel Rodentia ACV70066
Ursus maritimus Polar bear Carnivora AHI58815
Vicugna pacos Alpaca Artiodactyla XP_006218762

-S2—



Lomax, Eller, Raines Supplementary Material

Table S3 Physical parameters of homologous ribonucleases.

Species MW (Da) "I';;“s‘i';‘z:;f Z T.(C)
Human (H. sapiens) 14706 128 +6 56.8+0.8
Bat (M. lucifugus) 14565 128 +6 62.2+1.2
Squirrel (S. carolinensis) 14467 128 +4 56.8+0.4
Horse (E. caballus) 14523 128 +4 548+0.5
Cat (F. catus) 14395 124 +2 64712
Mouse (M. musculus) 14150 124 +4 654+0.9
Cow (B. taurus) 13690 124 +4 62.2+0.6
Chicken (G. gallus) 13354 116 +8 56.7+0.3
Anole (A. carolinensis) 13897 121 +5 51.7+0.6
Frog (R. pipiens) 11820 104 +6 85.1+0.7
®Values of Z refer to the net molecular charge: Arg + Lys — Asp —
Glu.

®Values of Ty, (+ SE) are the temperature at the midpoint of thermal
denaturation, as determined by DSF.

Table S4 Percent identity/similarity® between ribonuclease homologs.

Human Bat Squirrel Horse Cat Mouse Cow Chicken Lizard Frog

Human - 84.3% 85.0% 85.0% 61.4% 77.1% 76.4% 42.9% 47.9% 35.7%

Bat 80.2% - 82.1% 83.6% 67.1% 79.3% 74.3% 46.4% 47.9% 38.6%
Squirrel 80.5% 76.2% - 85.7% 63.6% 81.4% 81.4% 45.7% 49.3% 37.1%
Horse 79.7% 79.4% 80.5% - 64.3% 79.3% 80.0% 42.9% 47.9% 36.4%
Cat 62.6% 65.9% 64.2% 62.6% - 62.9% 59.3% 35.0% 37.1% 22.9%
Mouse 70.2% 71.8% 74.2% 60.2% 72.6% - 77.9% 47.9% 52.9% 37.9%
Cow 70.2% 68.5% 76.6% 57.7% 73.4% 70.2% - 45.7% 50.0% 37.9%
Chicken  30.2% 31.9% 31.0% 25.9% 30.2% 33.6% 30.2% - 49.3% 39.3%
Lizard 41.3% 41.3% 41.3% 33.1% 41.3% 42.1% 39.7% 35.3% - 40.7%

Frog 24.0% 26.0% 27.0% 18.3% 26.0% 25.0% 25.0% 25.0% 21.2% -

®Gray shading denotes percent similarity of residues, as calculated by assuming that G=A=V =L =|;
F=Y=W;C=M;S=T;K=R=H;D=E;N=Q.
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Figure S1. Analyses of ribonucleases with polyacrylamide gel electrophoresis.

(A) SDS—-PAGE gel of purified RNase 1 homologs, following their purification. (B) Native PAGE
gel of human ribonuclease inhibitor (Rl) and an RNase, which had been incubated in a 1:1.2
ratio. A shift is indicative of a binding interaction.
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Figure S2. Catalysis of ssRNA cleavage.

pH-rate profile for cleavage of a ssRNA substrate by mammalian RNase 1 homologs. Data
points are the mean + SEM from 3-10 independent experiments and are normalized to the
value at the optimal pH (100%). Values of k../Kwu at the optimal pH are listed in Table 1.
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Figure S3. Catalysis of dsRNA cleavage.
Representative native polyacrylamide gel showing RNase 1 cleavage of a DNA hairpin
containing a single RNA residue (red). FAM refers to imaging of the fluorophore at the 5’ end of

the substrate; SYBR Gold refers to imaging of total nucleic acid. Values of production formation
(%) are listed in Table 1.
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Figure S4. Cellular binding.

Representative binding isotherms for mammalian RNase 1-BODIPY conjugates to
heparin as measured by fluorescence polarization. Data points are the mean + SEM
from 3-6 independent fluorescence polarization experiments. Values of Ky are listed in
Figure 1B.

-S5—




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


