Supplementary information:

CAAMGGTAGTAGAAGGCTTGATTGAGATTCTTTGGCGACCARARA A GTTTATCTGCTAGTCTCTGTATTCATTTCTTA
TTTTGCATGCAGGGACTGATAGTCAGCTCCCGGARARAGATTCACTTCARCACTTCAAGRARGCCTTGGGCTCATGAACA
TTGCATGCAGGGACTGATAG ACACTTCAAGAAGCCTTGGGCTCA GAACA

MDH_F MDH P
TGAGCCTGTCAACAATCTCTTAGATGCTGTCAAGGTGT TACAGACGTTTCTTTGATTAATGTTCAGTTTTTTCAGTG
TGAGCCTGTCAACAATC
MDH_R

TTTGTGGGTCCTTARACTTTTACTCTCTTTGTCATARGGTAATCAAGCCAACAATTTTGATTGGATCATCTGGAGTT
GGAAGAACTTTTACAAAAGAAGTAATCGAGGCCATGGCCTCCTTCAATGAGGTAGTGTTTCAGGCTCTCCTTTGGCT
TATAAGGARATTTAATTTTTGTTCTCTTTTCARACGTATGTTTTARGTGGGAGAAATTGAGCCTARAGTGGTTAATG
CTGGCAGAAACCTCTCATCCTGGCTCTCTCCAACCCAACCTCACAGTCAGAATGTACAGCTGAAGAAGCTTACACTT
GGAGTAAGGTACAAACAATAATTCTGCAACACTTTCCAGGCTTCAACTAAGT TGGGGATGCTATTTTGTTAAGTAGA
CCTGTATTTTTCTACACACAGAAAARACTAACTATTGTTATTTACGTTCCTTCTGCTTTTGATTTGAAGGGTCGTGE
AATTTTCGCTAGTGGAAGTCCATTTGATCCTTTTGAATACAATGGAARAGTTTTTGTTCCTGGCCAGGTCTATARTC
ATAATCATTTTGCATTTGCTAAGATTCCTATAATCATATTTCTGTTATATTTTTTAATAATTACTAGTTATTGAATA
GTAGCTGAACTTAGAACGCTTGACATTTTTGCTTTTCCCGTGAATCCAGGCCAACAATGC

Figure S1. Sequence of a 906 bp region of citrus malate dehydrogenase used for designing primers and probe for
gPCR and ddPCR assays. The exons in the region are indicated in bold, underlined, highlighted text. The primers
and probe sequences are shown in italics. Note that the 5° ten bases of the forward primer are in the intron.

Table S1. A list of selected taxa of Aurantioideae used for sequencing 900 bp region of the malate dehydrogenase
gene. Accession numbers refer to sequences deposited in Genbank. Taxa with two accession numbers indicate the
presence of two haplotypes. Three non-aurantioid taxa were included in the analysis.

No. Genus species Cultivar Subfamily Subtribe Accession

1 Aegle marmelos Indian Bael Aurantioideae  Balsamocitrinae JN612891.1
fruit

2 Aeglopsis chevalieri Chevalier's Aurantioideae  Balsamocitrinae  JN612892.1
Aeglopsis

3 Afraegle paniculata Nigerian Aurantioideae ~ Balsamocitrinae  JN676196.1
powder flask
fruit

4  Atalantia ceylanica Ceylon Aurantioideae  Citrinae EU254083.1
Atalantia

5 Atalantia citroides Cochin china Aurantioideaec  Citrinae JN612893.1
Atalantia

6 Atalantia monophylla Indian Aurantioideae  Citrinae IN612894.1
Atalantia

7 Balsamocitrus  daweii Uganda Aurantioideae ~ Balsamocitrinae JN612895.1
powder flask
fruit

8 Bergera koenigii Curry leaf Aurantioideae  Clauseninae IN612897.1

9 Burkillanthus  malaccensis Malay ghost- Aurantioideae  Citrinae IN612898.1
lime

10 Choisya ternata Rutoideae Zanthoxyleae IN676195.1

11 Citropsis daweana Mozambique Aurantioideaec  Citrinae JN612899.1
cherry-
orange

12 Citropsis gabunensis Gabon Aurantioideae  Citrinae EU254084.1
cherry-
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Table S2. Analysis of citrus leaf samples by qPCR and digital droplet PCR. Freeze-dried leaf samples were used for
singleplex ddPCR (for detecting CLas) and by duplex qPCR (for COX and CLas) assays. Out of a total of 440 samples
tested, 57 were positive by both assays. Results from 32 representative samples where the ddPCR reaction contained
less than 50% positive droplets are shown in the table. Samples with excessive positive droplets are not considered
suitable for absolute quantification by digital PCR. The Ct values for the two targets in qPCR, calculated copy numbers
in each ddPCR reaction, and percent positive droplets and the number of positive droplets are shown. Both assays

were done in duplicate, and average values are shown.

Number Sample COX LAS # Percent Positive  Positive
No. Ct Ct Copies  droplets droplets
qPCR ddPCR
1 884 17.54  24.79 16540 50 8023
2 1548 16.21  24.51 16360 50 7597
3 1595 16.90 25.03 12880 42 6130
4 469 16.27 26.28 11960 40 5738
5 2103 17.00 2531 11120 38 5206
6 2115 16.36  25.53 11100 38 4003
7 1143 16.68 25.24 10740 37 4925
8 1293 16.28 24.68 10620 36 5969
9 871 17.13 2441 10580 36 5945
10 2263 1641 25.25 10440 36 6038
11 2040 16.27 25.23 10260 35 5359
12 1670 16.92 2424 9420 33 4973



13 1433 1748 25.08 9220 32 4081

14 1765 17.11  26.12 9160 32 4871
15 706 17.19 2439 8300 30 4112
16 1310 16.66 27.41 6820 25 3994
17 2493 15.97 26.76 6720 25 3133
18 462 17.19  25.13 5760 22 3240
19 2417 17.02  28.61 5560 21 2921
20 201 16.34  27.04 4860 19 3103
21 779 17.14  28.23 4700 18 3068
22 2278 16.71  26.78 3740 15 2241
23 2349 16.37 27.39 3580 14 1456
24 2113 16.13  27.65 3440 14 1872
25 556 1632 2842 1820 7 1124
26 345 16.97 2943 1108 5 822
27 107 16.86  29.25 1016 4 592
28 1621 17.05 34.01 780 3 448
29 505 16.98  30.02 750 3 503
30 2066 16.53 30.16 374 2 221
31 714 16.99 29.35 332 1 226
32 2306 16.44  29.57 254 1 138

Table S3. Comparison of qPCR assays of ten-fold dilutions of a citrus DNA extraction positive for CLas. Dilutions
were prepared using a healthy citrus DNA extraction (H) as the diluent. Two targets of CLas (16S and RNR) were
assayed using either COX or MDH as reference genes. Average cycle threshold (Ct) values of three replications are
shown. Numbers in parenthesis indicate standard deviation. In low-titer situations, Ct values for RNR (MDH as
reference gene) were 2 Ct values lower than the assay detecting 16S with COX as reference (bolded and underlined
data). Graphic representations are shown in Figures 3 and 4.
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