Supplementary Table S1 Grouped urediniospore size (µm) variation inside a population of 65 subsamples collected in four states
	Group no.1, 2
	Samples no.
	State3
	  Altitude (m)
	Coffee cultivar4
	                   Spore size (width5 × length6; µm)7

	31 a2
	11
	Puebla
	229
	[bookmark: _Hlk141212415]Caturra Rojo
	29.5 – 405 × 19 – 32.56(–35)7

	
	
	
	
	
	

	1b
	1
	Puebla
	650
	Caturra Rojo
	(25–)28 – 38 × 16 – 25(–28)

	[bookmark: _Hlk141212438]
	2
	Puebla
	650
	Catuai  
	29 – 36 × 18 – 25

	
	4
	Puebla
	650
	Oro Azteca 
	26 – 36 × 18 – 29

	
	68
	Puebla
	1100
	Caturra Rojo
	(24–)27 – 37 × 16.5 – 25

	
	88
	Puebla
	1100
	Caturra Rojo
	27 – 37 × 17.5 – 26

	
	98
	Puebla
	1100
	[bookmark: _Hlk141212461]Costa Rica 95 
	(28–)30 – 36 × 18 – 26.5

	
	10
	Puebla
	229
	Caturra Rojo
	(28–)30 – 38 × 18 – 25.5

	
	12
	Puebla
	578
	Caturra Rojo
	27 – 35(–38) × 19.5 – 25(–30)

	
	26
	Oaxaca
	1054
	[bookmark: _Hlk141212486]Pluma Hidalgo 
	(25–)28 – 36 × 18 – 26

	
	29
	Oaxaca
	350
	Caturra Rojo
	23 – 38 × 15 – 27(–37)

	
	31
	Oaxaca
	350
	Caturra Rojo
	(25–)27 – 38 × (16–)18 – 28

	
	
	
	
	
	

	2c
	3
	Puebla
	650
	Catuai
	29 – 36 × 18 – 25

	
	58
	Puebla
	1100
	[bookmark: _Hlk141212522]Pacamara 
	(24–)27 – 37.5 × 16 – 27

	
	148
	Puebla
	578
	Caturra Rojo
	30 – 37 × 17.5 – 25

	
	16
	Oaxaca
	773
	Pluma Hidalgo
	28 – 35.5 × 18 – 26

	
	18
	Oaxaca
	773
	Pluma Hidalgo
	23 – 36 × 13 – 26

	
	19
	Oaxaca
	905
	Pacamara
	(24–)28.5 – 35 × (12.5–)15 – 27(–30)

	
	20
	Oaxaca
	905
	Pacamara
	(22–)28 – 36 × (13–)19 – 27

	
	23
	Oaxaca
	653
	Caturra Rojo
	24 – 36(–38) × (14.5–)17– 26

	
	24
	Oaxaca
	560
	Oro Azteca
	(22–)28 – 37(–39) × (14–)18 – 26(–28)

	
	27
	Oaxaca
	1054
	Pluma Hidalgo
	(24–)27 – 35 × (17–)19 – 25(–29)

	
	30
	Oaxaca
	350
	Caturra Rojo
	(20–)25 – 36(–38) × 15 – 28

	
	32
	Chiapas
	1241
	Caturra Rojo
	(21–)29 – 36(–38) × (14.5–)19 – 27

	
	36
	Chiapas
	823
	Caturra Rojo
	26 – 36 × (16–)18 – 26.5

	[bookmark: _Hlk141212559]
	418
	Chiapas
	559
	Robusta 
	(25–)27 – 36 × (15–)19 – 25(–28)

	
	48
	Chiapas
	1649
	[bookmark: _Hlk141212588]Bourbon 
	(23–)26 – 36 × (15–)20 – 26

	
	59
	Veracruz
	839
	Caturra Rojo
	(25–)28 – 35 × 17.5 – 24

	
	
	
	
	
	

	4d
	17
	Oaxaca
	773
	Pluma Hidalgo
	25 – 36(–38) × (15–)17 – 25

	
	21
	Oaxaca
	653
	Caturra Rojo
	(22.5–)28 – 34(–36) × (14–)17.5 – 25

	
	25
	Oaxaca
	560
	Oro Azteca
	(23.5–)29 – 33.5(–37) × (14.5–)17 – 26(–28)

	
	288
	Oaxaca
	1054
	Pacamara
	28 – 32(–34) × (16–)18 – 25

	
	38
	Chiapas
	823
	Caturra Rojo
	(21–)27 – 36(–38) × 15 – 25(–27)

	
	39
	Chiapas
	823
	Caturra Rojo
	(24.5–)27 – 35 × (15–)18 – 26.5

	
	42
	Chiapas
	559
	Robusta
	24 – 36 × 15– 23(–27)

	
	45
	Chiapas
	389
	Caturra Rojo
	(20–)27 – 35 × (14–)19– 26

	
	53
	Veracruz
	1318
	[bookmark: _Hlk141212652]Maragogipe 
	(25–)28 – 34 × (14.5–)16– 26

	
	58
	Veracruz
	1053
	Caturra Rojo
	(25–)28 – 35(–38) × (14.5–)18– 25

	
	60
	Veracruz
	839
	Bourbon
	27 – 35 × 17– 25(–28)

	
	61
	Veracruz
	565
	Caturra Rojo
	25 – 35 × 17.5– 26

	
	
	
	
	
	

	5e
	35
	Chiapas
	1241
	Caturra Rojo
	(21–)25 – 33.5(–35) × (15–)18– 27(–29)

	
	46
	Chiapas
	1649
	Bourbon
	(25–)27 – 35 × (15.5–)20 – 26(–28.5)

	
	47
	Chiapas
	1649
	Bourbon
	(21–)26 – 35 × (15–)19– 26(–28)

	
	49
	Veracruz
	1318
	[bookmark: _Hlk141212687]Garnica
	(22–)27 – 34 × (14.5–)16– 25(–28)

	
	57
	Veracruz
	1318
	[bookmark: _Hlk141212726]Blue Mountain
	(25–)27 – 34 × (15–)17 – 25(–30)

	
	
	
	
	
	

	7f
	13
	Puebla
	578
	Caturra Rojo
	(25.5–)28 – 36(–38) × 18 – 25(–26.5)

	
	22
	Oaxaca
	653
	Caturra Rojo
	(24–)28 – 35 × 14 – 25

	
	40
	Chiapas
	559
	Robusta
	(25–)28 – 35 × 15 – 24

	
	
	
	
	
	

	6g
	78
	Puebla
	1100
	Caturra Rojo
	26.5 – 34(–37) × 16 – 25

	
	33
	Chiapas
	1241
	Caturra Rojo
	(22.5)28 – 33 × 14.5 – 25

	
	348
	Chiapas
	1241
	Caturra Rojo
	(21–)24 – 32 × (15–)17 – 26

	
	378
	Chiapas
	823
	      Caturra Amarillo                          (23.5–)25 – 33.5(–35.5) × 15 – 26

	
	43
	Chiapas
	389
	Caturra Rojo
	23 – 32(–35) × (14–)18 – 23(–26)

	
	44
	Chiapas
	389
	Caturra Rojo
	(20–)24 – 34 × (14–)17.5 – 27(–28)

	
	54
	Veracruz
	1318
	[bookmark: _Hlk141212760]Mundo Novo
	(20–)24 – 34 × 14– 23(–28)

	
	62
	Veracruz
	565
	[bookmark: _Hlk141212815]Typica
	(20–)28 – 35 × 15 – 24(–28)

	
	63
	Veracruz
	1332
	[bookmark: _Hlk141212838]Colombia 
	(23–)25 – 32(–34) × 14 – 25

	
	64
	Veracruz
	1332
	Oro Azteca
	(21–)24.5 – 35 × 14 – 24

	
	65
	Veracruz
	1332
	Typica
	24 – 32(–35) × (14–)18 – 25


	8h
	15
	Oaxaca
	773
	Pacamara
	24 – 32 × 15 – 21.5(–26)

	
	50
	Veracruz
	1318
	Garnica
	(20–)24 – 30.5(–33) × 15 – 23(–25.5)

	[bookmark: _Hlk141212866]
	51
	Veracruz
	1318
	Surinam
	(20–)23 – 34 × 15 – 26

	
	52
	Veracruz
	1318
	Pluma Hidalgo
	(19–)25 – 32 × 14 – 21.5(–23.5)

	
	55
	Veracruz
	1318
	[bookmark: _Hlk141212897]Moka
	25 – 35 × 14 – 25

	
	56
	Veracruz
	1318
	Blue Mountain
	22 – 33 × 15–23(–25)

	Overall no. / range:         65                    4                                   
	229 – 1649 m
	17
	[bookmark: _Hlk82624934](20–)24 – 37(–40) × (11.5–)15 – 27(–30.5) µm



1Group ordered for significant differences					2Different letters indicate significant differences between groups (P ˂ 0.0001)
3Locations and climate conditions are presented in Supplementary Table S2 	4Each different cultivar (n = 17) was highlighted in bold    		
5, 6Size range (95% interval; Crous et al., 2019)	
7Numbers in parenthesis are extreme spore width and length values (2.5% interval: (minimum–); (–maximum)) (Crous et al., 2019)		
8Sequenced samples; additionally, sample numbers 80, 95, 142, 165, 192, 211 and 234 were also sequenced 



Supplementary Table S2 Eight urediniospore size groups classified according to state and sampling date, location, and regional environmental conditions     
	States sampled1          
Groups (1 to 8)2                                  
	Locations
(14 regions)
	Altitude
(m)
	Geographical
Coordinates
	
Climate3
	  Temperature (°C)4, 5 
Maximum   Minimum
	Rain4, 5    (mm)6

	Puebla1: 22 and 23 August 2015
	
	
	
	
	

	17  b8, 4d
	Mazacoatlan9, Zihuateutla10
	1100
	20.37 N, -97.86 W
	Warm and humid
	23
	13
	98

	1b, 2c, 7f
	Pozo del Tigre, Jalpan
	578
	20.42 N, -97.87 W
	Mild-warm and damp
	28
	13
	60

	3a, 1b
	San Bartolo del Escobal, Venustiano Carranza
	229
	20.42 N, -97.66 W
	Warm, damp and humid
	32
	23
	70

	1b, 2c, 6g
	Santa Rita, Xicotepec
	650, 823
	20.27 N, -97.98 W
	Mild-warm and damp
	25
	13
	66

	Oaxaca: 9 and 10 October 2015
	
	
	
	
	
	

	1b, 2c, 4d, 
7f, 8h
	El Pacifico, Pluma Hidalgo
El Pacifico, Pluma Hidalgo  
	560, 653, 773, 
905, 1054
	15.94 N, -96.45 W
15.95 N, -96.45 W
	Mild-warm and humid
Mild-warm and humid
	2811
	2211
	20011

	1b, 2c
	Frontera, Pluma Hidalgo 
	350
	15.89 N, -96.48 W
	Mild-warm and humid
	
	
	

	Chiapas: 5 and 6 November 2015
	
	
	
	
	
	

	2c, 5e
	Granadilla, Zinacantan 
	1649
	16.70 N, -92.83 W
	Temperate and damp
	19
	9
	68

	2c, 4d, 6g
	La Trinidad, Union Juarez 
	823
	15.03 N, -92.10 W
	Mild-warm and humid 
	23
	15
	137

	2c, 4d, 7f, 
6g, 
	Rosario Izapa, Tuxtla Chico
Rosario Izapa, Tuxtla Chico
	389,
559
	14.95 N, -92.15 W
15.00 N, -92.15 W
	Warm and humid
Warm and humid
	31
31
	21
21
	69
69

	2c, 5e, 6g
	Union Juarez, Union Juarez 
	1241
	15.89 N, -92.07 W
	Mild-warm and humid
	23
	15
	137

	Veracruz: 16 and 18 November 2015 
	
	
	
	
	
	

	1b, 2c                   
	Huatusco, Huatusco
	1100
	19.17 N, -96.96 W
	Warm and humid
	22
	12
	49

	4d, 5e, 6g, 8h
	Huatusco, Huatusco 
	1318
	19.17 N, -96.96 W
	        Warm and humid
	22
	12
	49

	6g
	Ixhuatlan del Cafe 
	1332
	19.05 N, -96.98 W
	Temperate and humid
	23
	11
	45

	4d
	Puerto Rico, Coatepec 
	1053
	19.43 N, -96.90 W
	Temperate and humid
	23
	11
	80

	4d, 
6g
	Tuzamapan, Coatepec 
Tuzamapan, Coatepec
	565, 
839
	19.20 N, -96.85 W
19.39 N, -96.86 W
	Temperate and humid
Regular
	25

	14.5

	64



1Four states and including sampling date		2Groups classified according to urediniospore size variation per state and location  
3For municipality: INAFED (Instituto Nacional para el Federalismo y el Desarrollo Municipal); retrieved April 7, 2023, from https://www.gob.mx/inafed
4According to sampling date: Weather Atlas; retrieved August 20, 2023, from https://www.weather-atlas.com/es		
5 Weather spark; retrieved April 7, 2023, from https://es.weatherspark.com/ 	
6Cumulative		7Group number      	8Different letters indicate significant differences between groups (P ˂ 0.0001)
9Region 			10Municipality                   11Data registered for the Municipality
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Supplementary Fig. S1 Leaves of Coffea sp. with symptoms of Coffee leaf rust disease and infectious structures of Hemileia vastatrix. A Leaf surface showing rounded, oval, and chlorotic to yellow lesions. B Leaf underside showing individual lesions and superficial uredinia of orange urediniospores. C Leaf underside showing advance disease symptoms and coalescent orange lesions with necrotized center. D Uredium with hyaline-walled urediniospores and orange cytoplasm. E Reniform urediniospore hyaline. F Intercellular hyphae with short branches and expanded terminations, and intracellular haustorium with neck (hyphae filament) in cytoplasm of cell in the spongy parenchyma. Outside and inside the stoma: G Uredium with immature and superficial urediniospores and three hyphae (up) forming the protosorus. H Uredium with initial and advanced development of urediniospores. Figures D to H under light microscope.


[bookmark: _Hlk147089026]Supplementary File S1
Materials and Methods 	
Molecular characteristics: PCR amplification and sequence analysis 
Among the 265 samples collected, 50 stratified samples were randomized selected based on their origin: region, altitude, and among cultivars (Supplementary Table S1). From an uredinium on lesion, 10 to 15 urediniospores were taken (using a sterile needle point) under a stereoscope microscope. These urediniospores simultaneously underwent DNA extraction and PCR reaction by implementing the Phire Plant Direct PCR Kit (Thermo Scientific®, Massachusetts, USA) following its manufacturer’s directions. The ITS regions of rRNA were amplified with the forward primer: ITS5 (5´–GGAAGTAAAAGTCGTAACAAGG–3´) and the reverse primer: ITS4 (5´–TCCTCCGCTTATTGATATGC–3´) (White et al., 1990). Thermocycling conditions for the amplifications consisted of 5 min at 98°C for initial denaturing, followed by 40 cycles of 5 s at 98°C, 5 s at 63.3°C, and 20 s at 72°C; ending with a final 1-min extension step at 72°C (Demesure et al., 1995). A 1-Kb molecular marker was used for gel electrophoresis. All the amplified products were purified and sequenced in both directions by Macrogen Inc. (South Korea). The ensuing sequences were analyzed with DNASTAR v. 5 (Lasergene, Wisconsin, MA, USA) and their alignments carried out using the Muscle program (Edgar, 2004) implemented in Mega X (Kumar et al., 2018). Next, the aligned sequences were BLAST searched against the NCBI GenBank database using the BLASTn tool and submitted to NCBI. 
Supplementary File S2
Phylogenetic analysis 
[bookmark: _GoBack]A phylogenetic tree with the ITS sequences, was constructed using Bayesian inference in MrBayes v 3.2 software (Ronquist et al., 2012). Phylogenetic analyses were run with randomly chosen trees for 1-million generations and sampled every 1,000 generations, until the mean standard deviation of the split frequencies had reached a value below 0.01. The first 25% of the generated trees were discarded, as the ‘burn-in’ phase, with the posterior probability determined for the remaining assembled trees. To serve as the outgroup, the Melampsora abietis-canadensis accession number GQ479830 was used and several H. vastatrix mainly aligned sequences (highest hit scores in GenBank) were retrieved from NCBI’s GenBank. The ensuing phylogenetic tree was visualized in Figtree v 1.4.3 software (http://tree.bio.ed.ac.uk/software) and deposited in TreeBase.
[bookmark: _Hlk157630929]
Supplementary File S3
Results
Species confirmation by molecular analysis
Sixteen subsamples were sequenced (Supplementary Table S1; Fig. 5). Electrophoresis of PCR products corresponding to the ITS-rDNA regions, revealed bands of 900 to 950 base pairs (bp), these related to the complete ITS1 and ITS2 regions, with a portion of the 18S and 28S genes, and the complete sequence of gen 5.8S. The BLAST search of the NCBI GenBank for the 16 sequenced subsamples (426 to 875 bp) found them all aligned with H. vastatrix with highest hit (identity = 99.43% to 100%). Among these aligned sequences was H. vastatrix Race II (EF394120; isolate 1126) (query cover = 99% to 100%; E-value = 0.0; and identity = 99.66% to 100%). Another sequence was found aligned with H. vastatrix Race XXII (EF394122; isolate 535) (query cover = 99% to 100%; E-value = 0.0; and identity = 99.43% to 99.86%). The 16 sequences obtained in this study were deposited in GenBank. 
Supplementary File S4
Phylogenetic tree
The phylogenetic tree confirmed that all the sequences obtained in this study corresponded to H. vastatrix and could be divided into three distinctive groups (Fig. 5). Group I consisted of those sequences obtained from the states of Puebla, Oaxaca, and Chiapas, while sequences of Veracruz were in Group II. Group II was distributed in the coffee growing areas of Veracruz, Puebla and Chiapas, while sequences of Oaxaca were in Group I, and were grouped with Races II and XXII of Colombia (accession nos. EF394120 and EF394122 respectively). Constituting Group III are the sequences from Brazil (isolates Acc. Nos. MF627758 and MF627827) and Colombia (Race XXII, EF394119; and isolate Acc. No. EF394129) coffee regions. 
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