Supplementary Materials

Characterization of a Proposed Dichorhavirus Associated with

the Citrus Leprosis Disease and Analysis of the Host Response
Figure S1. CiLV-C and HGSV are not present in citrus samples displaying leprosis
symptoms. (A) Agarose gel showing no amplified cDNA when total RNA was used as a
template sour orange tissue when primers directed against the CP of CiLV-C (upper panel)

and HGSV (middle panel). (Lower panel) Amplification of the internal control, COX,
from the Citrus species. (B) Primers employed in the detection of infected tissue.
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CiLV-ChiP & TCETTTGGTTGGGTTCATAAACCGTA
HGSV 3 GTGCAGCATCCAAAATCTCCACCTTC
CITRUSCOX5 GAGGCATTTTTGGATCACTTTT
CITRUSCOX 3 GTTCTGTTAGGTTCTTAGTAGC
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Figure S2. Deep-sequence read coverage of the RNA 1 and RNA2 of the CNSV genome.
These are represented as green and red lines under the assembled viral genome. Green
lines correspond to sense reads relative to the OFV genome and red lines to antisense
reads.

RNA1




Cruz-Jaramillo et al., 2014.

Figure S3.
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Figure S4. Gene Ontology terms of upregulated and downregulated genes in CNSV-
infected plants, according to RNA expression analyses. A graphic demonstration of genes
with altered expression, classified in cell function, metabolism, secondary metabolites and
biotic stress. Red, downregulated genes; blue, upregulated genes.
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Table S1. Viral Operational Taxonomic Units (OTUs) used for phylogenetic reconstruction.

Abbreviation

Name

Description

Accession No.

LNYV

LYMV

NCMV

CNSV

CiLV-N

OFV

EMDV

MEFSV

MIMV

MMV

PYDV

RYSV

SYNV

TVCV

CRV

LBVAV

Lettuce Necrotic Yellows Virus
Lettuce Yellow Mottle Virus
Northern Cereal Mosaic Virus
Citrus Necrotic Spot Virus
Citrus Leprosis Virus Nuclear Type
Orchid Fleck Virus

Eggplant Mottled Dwarf Virus
Maize Fine Streak Virus

Maize Iranian Mosaic Virus
Maize Mosaic Virus

Potato Yellow Dwarf Virus
Rice Yellow Stunt Virus
Sonchus Yellow Net Virus
Taro Vein Chlorosis Virus
Coffee Ringspot Virus

Lettuce Big Vein Associated Virus

Cytorhabdovirus
Cytorhabdovirus
Cytorhabdovirus
Dichorhavirus
*This work
Dichorhavirus
Dichorhavirus
Nucleorhabdovirus
Nucleorhabdovirus
Nucleorhabdovirus
Nucleorhabdovirus
Nucleorhabdovirus
Nucleorhabdovirus
Nucleorhabdovirus
Nucleorhabdovirus
Unclassified
Rhabdovirus

Varicosavirus
(External Group)

Q86134.1 (N)
Q4W382.1 (L)
NC_011532.1

NC_002251.1
KF198064.2 (N)
KF198065.1 (L)
KF209275.2 (N)
KF209276.1 (L)
NC_009608.1 (N)
AB244418.1 (L)
KJ082087.1
NC_005974.1
DQ186554.1
AY618418.1
NC_016136.1
NC_003746.1
NC_001615.2
NC_006942.1
KF812525.1 (N)
KF812526.1 (L)

Q91QN9.1 (N)
Q8BOU2.1 (L)
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Oligonucleotide name

Table S2. Oligonucleotides used for validation through qPCR of up- and down-regulated Citrus genes.

Sequence

Germin-like protein 5’
Germin-like protein 3’
Thaumatin-like protein 5’
Thaumatin-like protein 3’
PR-3 class IV chitinase 5’
PR-3 class IV chitinase 3’
Proline-rich protein 4-like 5’
Proline-rich protein 4-like 3’
Aquaporin tip-2 like 5’
Aguaporin tip-2 like 3’
Cytochrome c oxidase 5’

Cytochrome c oxidase 3’

ATGGGAAGTTCTGCAAGGACCCCAAGCT

CAACAGGATTTCACTGGCACGGGGGTGAAT

ATGAGGGAAGAGTACGCAAAACTGGACAA

ACAACAGCCCATTGAGGAAGCCCTCCAAAT

AGCCGAGCCAGGCACAACTAGAGCCCGCAT

ATCCGTCAATGTTGGACATGTCAATGAAAT

AGCAGATGCAGCACTTGATCCATCAGGGCT

TCCAGTGACAACTTTGAGGAGGAAGCTGGC

ATGGTTAGCCATGATTCCAGATTCGGAGCA

TGTATTTGATGAGGGTTTCCAGAATTCCAG

GAGGCATTTTTGGATCACTTTT

GTTCTGTTAGGTTCTTAGTAGC
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Table S3. Upregulated genes in CNSV-infected Citrus.

Length (bp) Log2 fold-change
Stress response and defense
Germin-like protein subfamily 1 member 898 11.3
14
I-aminocyclopropane-1-carboxylate 1,534 9.8
synthase
Thaumatin-like protein 681 7.7
Blight-associated protein p12 483 7.2
PR-3 class IV chitinase 864 6.9
Stress-induced protein 213 6.9
Chalcone synthase 1,462 6.7
Beta- glucanase 1,190 7.2
Wound-induced protein winl 716 6.1
Cysteine-rich receptor-like protein kinase 1,869 6.0
Proline dehydrogenase mitochondrial-like 1,812 59
Blight-associated protein p12 precursor 632 5.8
Anthocyanidin 3-o-glucosyltransferase 5- 1,434 5.8
like
Beta-glucosidase 41-like 1,894 5.8
Xylosyltransferase 1-like 1,293 5.8
Non-specific lipid-transfer protein 958 5.7
at2g13820-like
Reticuline oxidase-like 1,617 5.6
Pathogenesis-related protein 1 480 5.5
Bifunctional nuclease | 941 5.5
Flavanone 3-beta-hydroxylase 1,403 54
GH3 family protein 2,138 54
Respiratory burst oxidase homolog protein 2,855 53
b-like
Ribonuclease 3-like 925 53
Stress-response protein 694 53
Laccase 110 1,999 52
Methyl esterase 870 5.1
Auxin-induced protein 524 4.9
Serine protease inhibitor 285 4.8
2-oxoglutarate-dependent dioxygenase 1452 4.6

Beta —glucanase 1,404 4.5
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Wound-induced protein WIN2 761 4.2
Quinone reductase family protein 853 4.2
Proteinase inhibitor 674 4.2
Length (bp) Log?2 fold-change
Stress response and defense (continued)
Phenylalanine ammonia-lyase 2,559 4.1
Stress-induced nucleic acid binding 696 4.1
protein
Peroxidase 55-like 1,126 4.0
MLO-like protein 12 1,665 4.0
Monogalactosyldiacylglycerol synthase
chloroplastic-like 1,890 3.9
Cinnamoyl- reductase 1,344 3.8
Zinc finger protein zatl 1-like 834 3.8
Protein TIFY 5a-like 882 3.8
Proline-rich protein 702 3.8
Thaumatin-like protein 928 3.8
Stress-induced homologue At5g58960 2,040 3.8
Cysteine proteinase 1,452 3.7
15-hydroxyprostaglandin dehydrogenase 857 3.7
Probable ribose-5-phosphate isomerase- 2,316 3.7
like
Avr9 cf-9 rapidly elicited protein 1,646 3.6
TMYV resistance protein n-like 3,014 3.5
Miraculin-like protein 2 1,099 3.5
Pathogenesis-related protein 4 771 3.5
Probable WRKY transcription factor 28- 1,472 34
like
Protein TIFY 10? 1,081 34
Spx domain-containing protein 3-like 1,179 33
Cytochrome P450 1,493 32
Protein plant cadmium resistance 2-like 802 3.2
Primary metabolism
Probable rhamnogalacturonate lyase b-like 2,303 10.5
Inositol oxygenase 1,246 8.8
Nucleotide binding protein 2,173 6.9
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Udp-glycosyltransferase 74f2-like 1,401 6.5
Protein LURP-one-related 6-like 814 6.0
BAHD acyltransferase at5g47980-like 1,623 53
Inositol oxygenase 1 1,291 52
Sarcoplasmic reticulum His-rich calcium- 1,027 5.2
binding
Polygalacturonase qrt3-like 1,545 5.0
Length (bp) Log?2 fold-change
Primary metabolism (continued)
Cysteine proteinase 1,326 4.9
Protein Ciclev10006313m 7,51 5.6
UDP-glycosyltransferase 74f2-like 1,401 4.7
Aminotransferase ALD1-like 1,386 4.7
NADPH-dependent codeinone reductase 2 1,307 4.6
Nucleotide-diphospho-sugar  transferase 1,080 4.6
family
Indole-3-acetic acid-amido synthetase 2,304 4.4
Tryptophan decarboxylase 1,592 43
Pectinesterase 2-like 1,722 4.3
Probable acyl-activating enzyme 1,689 4.2
peroxisomal-like
Type 1 inositol- -trisphosphate 5- 966 4.2
phosphatase 11
Bahd acyltransferase At5g47980-like 1,314 4.1
Potassium transporter 5-like 2,521 4.0
Alpha beta-hydrolases superfamily 1,628 3.6
Plant cell wall protein 88 681 3.6
4-coumarate: ligase 1,922 3.6
Xyloglucan endotransglucosylase 762 3.5
hydrolase
Purple acid phosphatase 3 isoform 1 1,586 3.5
Beta- soluble isoenzyme i-like 2,310 34
Aminotransferase family protein 1,816 34
Kiwellin 753 33
Probable beta-d-xylosidase 2-like 2,604 33
Cdp-diacylglycerol--glycerol-3-phosphate 573 33
3-
Sulfate transporter -like 2,435 3.0
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Alpha-amylase 1,481 3.0
Arogenate dehydratase prephenate 1,756 2.9
dehydratase

Chlorophyll a/b binding protein 1,037 2.9
Hypothetical protein 764 2.8
PRUPE ppa013271mg

Plant development

Zinc finger protein constans-like 16-like 1,976 3.2
Homeodomain-like superfamily isoform 1 2,662 2.8
Signal transduction

Wall-associated  receptor  kinase-like 1,845 4.2
protein

Probable LRR receptor-like protein kinase 2,351 4.2
Alpha beta-hydrolases superfamily protein 2,030 3.9
Probable LRR receptor-like Ser-Thr- 3,195 3.2
protein kinase

Receptor like protein 1 2,210 4.5
Proteins of unknown function

Uncharacterized protein TCM_007254 605 54
Hypothetical 21 kDa protein 1,377 4.0
Ciclev10022285m

Uncharacterized protein LOC100782360 810 33
precursor

Uncharacterized protein TCM 034658 844 3.3
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Table S4. Downregulated genes in CNSV infected Citrus.

Length (bp) Log; Fold Change
Stress response and defense

Heavy metal transport detox. superfamily 1,136 -3.4
protein

Protein aluminum sensitive 3-like 1,208 -3.0
Anthocyanin 5-aromatic 1,638 -4.2
Gibberellin 2-oxidase 1,253 -4.4
S-linalool synthase 2,763 -4.6
Aquaporin TIP2-1-like 1,117 -5.1
Proline-rich protein 4-like 1,384 -6.6
Primary metabolism

BADH acyltransferase dcr-like 1,810 -3.8
NADH-dependent 6-deoxychalcone 1,842 -3.3
synthase-like

Non-functional NADPH-dependent 922 -3.6
codeinone reduct.

Respiratory burst oxidase homolog protein 2,855 -3.7
b-like

Alpha beta fold family protein 1,119 -3.7
Plant-specific domain tigr01589 family 1,530 -5.4
protein

Proteins of unknown function

21 kDa protein Ciclev10005968m 1,105 -6.4
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Table SS. Quantitative RT-PCR of five genes in virus-infected Citrus.

Mass
Fraction  Mass Fraction Standard Statistical
Gene ID Symptomatic Asymptomatic Fold Change Deviation p-value Significance
Germin-like
Upregulated* protein 17.0810 3.9332 4.34 0.3113 0.0112 yes

Thaumatin-like
protein 0.5848 0.3143 1.86 0.2071 0.0260 yes
PR-3 class IV
chitinase 7.7401 2.6710 2.90 0.1853 0.0441 yes
Proline-rich

Downregulated* protein 4-like 0.1783 0.2848 0.63 0.0384 0.0078 yes
Aquaporin tip-2
like 0.0335 0.0700 0.48 0.0131 0.0011 yes
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