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Xylella Dataset
• 349 whole genomes with host information to at least genus level



Phylogenies of unique genetic loci
• MLST (7 genes)

• Core genome (1,061 genes – 566,421 bp)

• Core genome without recombination (236,929 bp)

• Accessory genome (25,778 genes)

Xylella Dataset
• 349 whole genomes with host information to at least genus level



Core Genome Tree



Ancestral state 
reconstruction
method where we use the modern 
distribution of a trait to predict the 
historic variation and patterns. If we 
can see patterns in the past, maybe we 
will be able to make better predictions 
looking forward.

King and Lee 2015





Why asterids and rosids? 
They don’t tend to overlap in susceptibility.

Citrus
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Je10 XF1 86 CA

Je8 XF1 84 CA

Je11 XF1 87 CA

Je12 XF1 88 CA

Je16 XF1 92 CA

Je14 XF1 90 CA

Je93 XF2 73 CA

Je95 XF2 75 CA

Je96 XF2 76 CA

Je7 XF1 83 CA

Je19 XF1 95 CA

Je15 XF1 91 CA

Je9 XF1 85 CA

Je6 XF1 82 CA

Je20 XF1 96 CA

Je13 XF1 89 CA

Je21 XF2 1 CA

Je61 XF2 41 CA

Je18 XF1 94 CA

Je90 XF2 70 CA

Je88 XF2 68 CA

Je17 XF1 93 CA

Je87 XF2 67 CA

Je92 XF2 72 CA

Je94 XF2 74 CA

Je91 XF2 71 CA

Je119 XF3 C1 CA

Je122 XF3 F1 CA

Je121 XF3 E1 CA

Je118 XF3 B1 CA

Je120 XF3 D1 CA

Je86 XF2 66 CA

Je105 XF2 85 CA

Je106 XF2 86 CA

Je108 XF2 88 CA

Je107 XF2 87 CA

Je103 XF2 83 CA

Je116 XF2 96 CA

Je102 XF2 82 CA

Je28 XF2 8 CA

RACD01AF 23L6 CA

RACD01AG 17L1 CA

RACD01AI 23c CA

RACD01AC 23R1 CA

RACD01AE 17R1 CA

RACD01AH 17L5 CA

Je56 XF2 36 CA

RAAR3 STL CA

RAAR11 CV23−3 CA

RAAR7 Conn−creek CA

RAAR9 maple5 CA

Je114 XF2 94 CA

Je23 XF2 3 CA

Je24 XF2 4 CA

Je26 XF2 6 CA

Je46 XF2 26 CA

Je22 XF2 2 CA

Je31 XF2 11 CA

Je25 XF2 5 CA

Je27 XF2 7 CA

Je30 XF2 10 CA

Je29 XF2 9 CA

Je38 XF2 18 CA

Napa1 CA

Je42 XF2 22 CA

Je45 XF2 25 CA

Je44 XF2 24 CA

Je43 XF2 23 CA

Je48 XF2 28 CA

Je59 XF2 39 CA

Je40 XF2 20 CA

Je39 XF2 19 CA

Je58 XF2 38 CA

Je53 XF2 33 CA

Je32 XF2 12 CA

Je37 XF2 17 CA

Je36 XF2 16 CA

Je52 XF2 32 CA

Je55 XF2 35 CA

Je89 XF2 69 CA

Je97 XF2 77 CA

Je35 XF2 15 CA

Je50 XF2 30 CA

Je47 XF2 27 CA

Je113 XF2 93 CA

Je33 XF2 13 CA

Je51 XF2 31 CA

Je54 XF2 34 CA

Je34 XF2 14 CA

Je104 XF2 84 CA

Je81 XF2 61 CA

Je57 XF2 37 CA

Je65 XF2 45 CA

Je73 XF2 53 CA

Je41 XF2 21 CA

Je49 XF2 29 CA

RAAR10 CV17−3 CA

Je110 XF2 90 CA

Je112 XF2 92 CA

Je111 XF2 91 CA

Je109 XF2 89 CA

Je117 XF3 A1 CA

Je82 XF2 62 CA

Je84 XF2 64 CA

Je85 XF2 65 CA

Je83 XF2 63 CA

Je79 XF2 59 CA

Je99 XF2 79 CA

Je78 XF2 58 CA

Je100 XF2 80 CA

Je69 XF2 49 CA

Je77 XF2 57 CA

Je80 XF2 60 CA

Je74 XF2 54 CA

Je63 XF2 43 CA

Je67 XF2 47 CA

Je70 XF2 50 CA

Je66 XF2 46 CA

Je64 XF2 44 CA

Je68 XF2 48 CA

Je71 XF2 51 CA

Je72 XF2 52 CA

Je75 XF2 55 CA

Je115 XF2 95 CA

Je60 XF2 40 CA

Je1 XF1 77 CA

Je3 XF1 79 CA

Je5 XF1 81 CA

Je4 XF1 80 CA

Je2 XF1 78 CA

CFBP8071 CA

CFBP8351 CA

IVIA5235 SP

XYL1732 SP

XYL2055 SP

Je76 XF2 56 CA

RAAR5 Baja MX

Je101 XF2 81 CA

Je62 XF2 42 CA

RAAR4 SLO CA

Je98 XF2 78 CA

16B5 GA

16B6 GA

16B4 GA

15B3 GA

16B1 GA

14B2 GA

14B6 GA

16B3 GA

14B5 GA

14B7 GA

14B1 GA

16M7 GA

16M8 GA

15B1 GA

16M5 GA

16M6 GA

16M9 GA

15B2 GA

15M1 GA

14B3 GA

14B4 GA

CFBP7970 FL

CFBP8082 FL

CFBP7969 NC

DSM10026 FL

XF43canu ACR01 CA

XF44canu Hopland CA

XF99canu Silverado CA

XF51canu CCPM1 GA

GB514 TX

Temecula1 CA

M23 CA

Stag Leap CA

Xf ATCC 35879 FL

XF50canu WM1−1 GA

16B2 GA

16M2 GA

16M3 GA

EB92−1 FL

XF1094 CR

XF1105 CR

CFBP8072 EC

CFBP8073 MX

XF73 CR

XF72 CR

XF70 CR

XF71 CR

XF75 CR

XF1090 CR

XF68 CR

XF74 CR

XF1093 CR

XF1110 CR

CFBP8356 FR

CO33 CFBP8524 ITint

Ann1 CA

RAAR8 Xf70 ACR48 CA

Mul0034 CA

Mul MD

IVIA6629 SP

IVIA6902 SP

IVIA5901 SP

IVIA6903 SP

IVIA6586−2 SP

IVIA6731 SP

IAS−AXE−212H7 SP

IAS−AXE−235T10 SP

ESVL SP

XYL1981 SP

XYL1752 SP

XF3348 SP

XF10canu LaMirada CA

XF11canu RollingHills CA

Dixon ctg92 CA

Griffin1 GA

M12 CA

CFBP8416 FR

RAAR6 Butte CA

CFBP8417 FR

CFBP8418 FR

CFBP8078 FL

RAAR14 plum327 BR

polygala CA

TOS14 IT

TOS4 IT

TOS5 IT

XF27canu LLAFAL718A TX

XF28canu GILGRA274ext TX

XF25canu L95−1 FL

XF41canu GAplum GA

XF21canu RBCF119 South−USA

XF29canu 4rd+1 GA

Sycamore VA

Xf ATCC 35871 GA

BB01 GA

XF22canu AlmaEM3 GA

XF26canu VALVAL072 TX

XF23canu BBI−64 GA

XF24canu BB08−1 FL

XF40canu ATCC 700964 CA

APL17 XF44 IT

APL26 XF51 IT

APL34 XF57 IT

APL32 XF55 IT

APL13 XF40 IT

APL23 XF48 IT

APL2 XF29 IT

APL25 XF50 IT

APL31 XF54 IT

APL42 XF65 IT

APL28 XF53 IT

APL38 XF61 IT

APL8 XF35 IT

APL64 IT

APL76 IT

APL74 IT

APL68 IT

APL70 IT

APL57 IT

APL61 IT

APL62 IT

APL60 IT

APL63 IT

APL66 IT

APL41 XF64 IT

APL73 IT

APL65 IT

APL71 IT

APL67 IT

APL55 IT

APL46 IT

APL75 IT

APL36 XF59 IT

APL4 XF31 IT

APL9 XF36 IT

APL6 XF33 IT

APL7 XF34 IT

APL10 XF37 IT

APL40 XF63 IT

APL11 XF38 IT

APL33 XF56 IT

APL18 IT

APL69 IT

APL30 IT

APL72 IT

APL24 XF49 IT

APL43 XF66 IT

APL12 XF39 IT

APL14 XF41 IT

APL21 XF47 IT

APL39 XF62 IT

APL15 XF42 IT

APL37 XF60 IT

APL50 XF67 IT

APL22 IT

APL1 XF28 IT

APL5 XF32 IT

APL19 XF45 IT

APL27 XF52 IT

APL1B IT

APL56 IT

APL54 IT

APL87 IT

APL3 XF30 IT

APL20 XF46 IT

APL35 XF58 IT

APL−1BX 509 IT

APL−87X w2 IT

De donno IT

Salento2 IT

Salento1 IT

CoDiro IT

COF0407 CR

OLS0479 CR

OLS0478 CR

APL85 XF13 IT

APL78 XF2 IT

APL77 XF1 IT

APL86 XF16 IT

XF 43 BR

XF 221 BR

XF 69 BR

XF 217 BR

XF 71 BR

XF 45 BR

XF 64−2 BR

XF 73 BR

XF 39 BR

XF 143 BR

RAAR15 co33 BR

32 BR

3124 BR

CVC0251 BR

CVC0256 BR

J1a12 BR

11399 BR

9a5c BR

RAAR17 ciUb7 BR

U24D BR

Fb7 AR

6c BR

Pr8x BR

RAAR16 co13 BR

COF0324 BR

Hib4 BR

APL83 XF6 IT

APL84 XF7 IT

Wufong1 PLS229 TW

RAAR8 Xf70 ACR48 CA

Ann1 CA

XF1105 CR

XF1094 CR

XF73 CR

CFBP8072 EC

CFBP8073 MX

GB514 TX

Je5 XF1 81 CA

Je4 XF1 80 CA

Je3 XF1 79 CA

Je1 XF1 77 CA

Je101 XF2 81 CA

Je62 XF2 42 CA

Je98 XF2 78 CA

Je2 XF1 78 CA

Temecula1 CA

RAAR4 SLO CA

RAAR5 Baja MX

Je68 XF2 48 CA

Je67 XF2 47 CA

Je69 XF2 49 CA

Je63 XF2 43 CA

Je70 XF2 50 CA

Je71 XF2 51 CA

Je66 XF2 46 CA

Je85 XF2 65 CA

Je77 XF2 57 CA

Je79 XF2 59 CA

Je84 XF2 64 CA

Je100 XF2 80 CA

Je82 XF2 62 CA

Je83 XF2 63 CA

Je78 XF2 58 CA

Je99 XF2 79 CA

Je80 XF2 60 CA

Je74 XF2 54 CA

Je57 XF2 37 CA

Je64 XF2 44 CA

Je72 XF2 52 CA

M23 CA

CFBP8351 CA

IVIA5235 SP

CFBP8071 CA

XYL1732 SP

XYL2055 SP

Je60 XF2 40 CA

Je76 XF2 56 CA

Je115 XF2 95 CA

Je75 XF2 55 CA

Je104 XF2 84 CA

Je81 XF2 61 CA

Je111 XF2 91 CA

Je121 XF3 E1 CA

Je86 XF2 66 CA

Je112 XF2 92 CA

Je118 XF3 B1 CA

Je105 XF2 85 CA

Je108 XF2 88 CA

Je106 XF2 86 CA

Je31 XF2 11 CA

Je26 XF2 6 CA

Napa1 CA

Je116 XF2 96 CA

Je103 XF2 83 CA

Je28 XF2 8 CA

Je25 XF2 5 CA

Je30 XF2 10 CA

Je27 XF2 7 CA

RAAR7 Conn−creek CA

Je113 XF2 93 CA

Je49 XF2 29 CA

Je37 XF2 17 CA

Stag Leap CA

Je34 XF2 14 CA

XF99canu Silverado CA

Je36 XF2 16 CA

Je114 XF2 94 CA

RAAR3 STL CA

Je51 XF2 31 CA

Je58 XF2 38 CA

Je45 XF2 25 CA

Je50 XF2 30 CA

Je59 XF2 39 CA

Je44 XF2 24 CA

Je43 XF2 23 CA

Je55 XF2 35 CA

Je97 XF2 77 CA

XF44canu Hopland CA

Je65 XF2 45 CA

Je87 XF2 67 CA

Je7 XF1 83 CA

Je73 XF2 53 CA

Je9 XF1 85 CA

Je15 XF1 91 CA

Je6 XF1 82 CA

Je11 XF1 87 CA

Je10 XF1 86 CA

Je90 XF2 70 CA

Je88 XF2 68 CA

Je8 XF1 84 CA

Je61 XF2 41 CA

Je16 XF1 92 CA

Je19 XF1 95 CA

Je18 XF1 94 CA

Je14 XF1 90 CA

Je13 XF1 89 CA

Je12 XF1 88 CA

Je20 XF1 96 CA

Je17 XF1 93 CA

Je21 XF2 1 CA

Je92 XF2 72 CA

Je93 XF2 73 CA

Je94 XF2 74 CA

Je96 XF2 76 CA

Je91 XF2 71 CA

Je95 XF2 75 CA

Je89 XF2 69 CA

Je38 XF2 18 CA

RAAR9 maple5 CA

Je32 XF2 12 CA

Je52 XF2 32 CA

Je42 XF2 22 CA

Je39 XF2 19 CA

Je40 XF2 20 CA

Je33 XF2 13 CA

Je47 XF2 27 CA

Je48 XF2 28 CA

Je41 XF2 21 CA

Je54 XF2 34 CA

Je53 XF2 33 CA

Je46 XF2 26 CA

Je35 XF2 15 CA

Je56 XF2 36 CA

Je102 XF2 82 CA

RAAR10 CV17−3 CA

RACD01AI 23c CA

RACD01AC 23R1 CA

RACD01AF 23L6 CA

RACD01AE 17R1 CA

RAAR11 CV23−3 CA

XF43canu ACR01 CA

RACD01AH 17L5 CA

RACD01AG 17L1 CA

Je29 XF2 9 CA

Je23 XF2 3 CA

Je22 XF2 2 CA

Je24 XF2 4 CA

Je120 XF3 D1 CA

Je109 XF2 89 CA

Je117 XF3 A1 CA

Je107 XF2 87 CA

Je119 XF3 C1 CA

Je122 XF3 F1 CA

Je110 XF2 90 CA

XF51canu CCPM1 GA

16M3 GA

16M2 GA

14B5 GA

CFBP8082 FL

15B3 GA

CFBP7969 NC

DSM10026 FL

CFBP7970 FL

16B6 GA

16B3 GA

16B1 GA

14B7 GA

14B2 GA

16B5 GA

14B1 GA

14B6 GA

15B1 GA

16B4 GA

16M5 GA

16M6 GA

16M9 GA

16M7 GA

16M8 GA

15B2 GA

14B3 GA

15M1 GA

14B4 GA

16B2 GA

XF50canu WM1−1 GA

Xf ATCC 35879 FL

EB92−1 FL

Mul0034 CA

Mul MD

XF1090 CR

XF72 CR

XF70 CR

XF74 CR

XF68 CR

XF75 CR

XF71 CR

XF1110 CR

XF1093 CR

CO33 CFBP8524 ITint

CFBP8356 FR

XF24canu BB08−1 FL

XF23canu BBI−64 GA

BB01 GA

XF22canu AlmaEM3 GA

XF26canu VALVAL072 TX

XF40canu ATCC 700964 CA

XF21canu RBCF119 South−USA

XF29canu 4rd+1 GA

Sycamore VA

Xf ATCC 35871 GA

CFBP8078 FL

polygala CA

TOS5 IT

TOS14 IT

TOS4 IT

RAAR14 plum327 BR

XF41canu GAplum GA

XF25canu L95−1 FL

XF28canu GILGRA274ext TX

XF27canu LLAFAL718A TX

XF10canu LaMirada CA

XF11canu RollingHills CA

RAAR6 Butte CA

CFBP8416 FR

M12 CA

Griffin1 GA

IVIA6903 SP

IAS−AXE−235T10 SP

IAS−AXE−212H7 SP

IVIA6902 SP

IVIA6629 SP

IVIA5901 SP

ESVL SP

IVIA6731 SP

IVIA6586−2 SP

Dixon ctg92 CA

CFBP8418 FR

CFBP8417 FR

XYL1752 SP

XF3348 SP

XYL1981 SP

Salento2 IT

APL21 XF47 IT

APL39 XF62 IT

APL27 XF52 IT

APL60 IT

APL25 XF50 IT

APL10 XF37 IT

APL73 IT

APL26 XF51 IT

APL13 XF40 IT

APL31 XF54 IT

APL65 IT

APL17 XF44 IT

APL55 IT

APL9 XF36 IT

APL15 XF42 IT

APL38 XF61 IT

APL41 XF64 IT

APL36 XF59 IT

APL78 XF2 IT

APL71 IT

APL63 IT

APL62 IT

APL76 IT

APL37 XF60 IT

APL23 XF48 IT

APL50 XF67 IT

APL7 XF34 IT

OLS0478 CR

COF0407 CR

OLS0479 CR

APL70 IT

Salento1 IT

APL−1BX 509 IT

APL68 IT

De donno IT

APL86 XF16 IT

APL83 XF6 IT

APL84 XF7 IT

APL−87X w2 IT

APL56 IT

APL1B IT

APL1 XF28 IT

APL54 IT

APL87 IT

APL24 XF49 IT

APL3 XF30 IT

APL72 IT

APL4 XF31 IT

APL8 XF35 IT

APL20 XF46 IT

CoDiro IT

APL18 IT

APL43 XF66 IT

APL85 XF13 IT

APL40 XF63 IT

APL66 IT

APL12 XF39 IT

APL75 IT

APL5 XF32 IT

APL46 IT

APL61 IT

APL6 XF33 IT

APL42 XF65 IT

APL14 XF41 IT

APL69 IT

APL11 XF38 IT

APL57 IT

APL67 IT

APL74 IT

APL28 XF53 IT

APL22 IT

APL64 IT

APL2 XF29 IT

APL32 XF55 IT

APL33 XF56 IT

APL30 IT

APL19 XF45 IT

APL34 XF57 IT

APL35 XF58 IT

APL77 XF1 IT

Hib4 BR

RAAR16 co13 BR

Pr8x BR

6c BR

COF0324 BR

RAAR15 co33 BR

XF 45 BR

XF 143 BR

XF 221 BR

XF 39 BR

XF 217 BR

XF 64−2 BR

XF 69 BR

XF 73 BR

32 BR

3124 BR

XF 43 BR

XF 71 BR

Fb7 AR

U24D BR

RAAR17 ciUb7 BR

9a5c BR

11399 BR

J1a12 BR

CVC0256 BR

CVC0251 BR

Wufong1 PLS229 TW

Core Accessory



Je10 XF1 86 CA

Je8 XF1 84 CA

Je11 XF1 87 CA

Je12 XF1 88 CA

Je16 XF1 92 CA

Je14 XF1 90 CA

Je93 XF2 73 CA

Je95 XF2 75 CA

Je96 XF2 76 CA

Je7 XF1 83 CA

Je19 XF1 95 CA

Je15 XF1 91 CA

Je9 XF1 85 CA

Je6 XF1 82 CA

Je20 XF1 96 CA

Je13 XF1 89 CA

Je21 XF2 1 CA

Je61 XF2 41 CA

Je18 XF1 94 CA

Je90 XF2 70 CA

Je88 XF2 68 CA

Je17 XF1 93 CA

Je87 XF2 67 CA

Je92 XF2 72 CA

Je94 XF2 74 CA

Je91 XF2 71 CA

Je119 XF3 C1 CA

Je122 XF3 F1 CA

Je121 XF3 E1 CA

Je118 XF3 B1 CA

Je120 XF3 D1 CA

Je86 XF2 66 CA

Je105 XF2 85 CA

Je106 XF2 86 CA

Je108 XF2 88 CA

Je107 XF2 87 CA

Je103 XF2 83 CA

Je116 XF2 96 CA

Je102 XF2 82 CA

Je28 XF2 8 CA

RACD01AF 23L6 CA

RACD01AG 17L1 CA

RACD01AI 23c CA

RACD01AC 23R1 CA

RACD01AE 17R1 CA

RACD01AH 17L5 CA

Je56 XF2 36 CA

RAAR3 STL CA

RAAR11 CV23−3 CA

RAAR7 Conn−creek CA

RAAR9 maple5 CA

Je114 XF2 94 CA

Je23 XF2 3 CA

Je24 XF2 4 CA

Je26 XF2 6 CA

Je46 XF2 26 CA

Je22 XF2 2 CA

Je31 XF2 11 CA

Je25 XF2 5 CA

Je27 XF2 7 CA

Je30 XF2 10 CA

Je29 XF2 9 CA

Je38 XF2 18 CA

Napa1 CA

Je42 XF2 22 CA

Je45 XF2 25 CA

Je44 XF2 24 CA

Je43 XF2 23 CA

Je48 XF2 28 CA

Je59 XF2 39 CA

Je40 XF2 20 CA

Je39 XF2 19 CA

Je58 XF2 38 CA

Je53 XF2 33 CA

Je32 XF2 12 CA

Je37 XF2 17 CA

Je36 XF2 16 CA

Je52 XF2 32 CA

Je55 XF2 35 CA

Je89 XF2 69 CA

Je97 XF2 77 CA

Je35 XF2 15 CA

Je50 XF2 30 CA

Je47 XF2 27 CA

Je113 XF2 93 CA

Je33 XF2 13 CA

Je51 XF2 31 CA

Je54 XF2 34 CA

Je34 XF2 14 CA

Je104 XF2 84 CA

Je81 XF2 61 CA

Je57 XF2 37 CA

Je65 XF2 45 CA

Je73 XF2 53 CA

Je41 XF2 21 CA

Je49 XF2 29 CA

RAAR10 CV17−3 CA

Je110 XF2 90 CA

Je112 XF2 92 CA

Je111 XF2 91 CA

Je109 XF2 89 CA

Je117 XF3 A1 CA

Je82 XF2 62 CA

Je84 XF2 64 CA

Je85 XF2 65 CA

Je83 XF2 63 CA

Je79 XF2 59 CA

Je99 XF2 79 CA

Je78 XF2 58 CA

Je100 XF2 80 CA

Je69 XF2 49 CA

Je77 XF2 57 CA

Je80 XF2 60 CA

Je74 XF2 54 CA

Je63 XF2 43 CA

Je67 XF2 47 CA

Je70 XF2 50 CA

Je66 XF2 46 CA

Je64 XF2 44 CA

Je68 XF2 48 CA

Je71 XF2 51 CA

Je72 XF2 52 CA

Je75 XF2 55 CA

Je115 XF2 95 CA

Je60 XF2 40 CA

Je1 XF1 77 CA

Je3 XF1 79 CA

Je5 XF1 81 CA

Je4 XF1 80 CA

Je2 XF1 78 CA

CFBP8071 CA

CFBP8351 CA

IVIA5235 SP

XYL1732 SP

XYL2055 SP

Je76 XF2 56 CA

RAAR5 Baja MX

Je101 XF2 81 CA

Je62 XF2 42 CA

RAAR4 SLO CA

Je98 XF2 78 CA

16B5 GA

16B6 GA

16B4 GA

15B3 GA

16B1 GA

14B2 GA

14B6 GA

16B3 GA

14B5 GA

14B7 GA

14B1 GA

16M7 GA

16M8 GA

15B1 GA

16M5 GA

16M6 GA

16M9 GA

15B2 GA

15M1 GA

14B3 GA

14B4 GA

CFBP7970 FL

CFBP8082 FL

CFBP7969 NC

DSM10026 FL

XF43canu ACR01 CA

XF44canu Hopland CA

XF99canu Silverado CA

XF51canu CCPM1 GA

GB514 TX

Temecula1 CA

M23 CA

Stag Leap CA

Xf ATCC 35879 FL

XF50canu WM1−1 GA

16B2 GA

16M2 GA

16M3 GA

EB92−1 FL

XF1094 CR

XF1105 CR

CFBP8072 EC

CFBP8073 MX

XF73 CR

XF72 CR

XF70 CR

XF71 CR

XF75 CR

XF1090 CR

XF68 CR

XF74 CR

XF1093 CR

XF1110 CR

CFBP8356 FR

CO33 CFBP8524 ITint

Ann1 CA

RAAR8 Xf70 ACR48 CA

Mul0034 CA

Mul MD

IVIA6629 SP

IVIA6902 SP

IVIA5901 SP

IVIA6903 SP

IVIA6586−2 SP

IVIA6731 SP

IAS−AXE−212H7 SP

IAS−AXE−235T10 SP

ESVL SP

XYL1981 SP

XYL1752 SP

XF3348 SP

XF10canu LaMirada CA

XF11canu RollingHills CA

Dixon ctg92 CA

Griffin1 GA

M12 CA

CFBP8416 FR

RAAR6 Butte CA

CFBP8417 FR

CFBP8418 FR

CFBP8078 FL

RAAR14 plum327 BR

polygala CA

TOS14 IT

TOS4 IT

TOS5 IT

XF27canu LLAFAL718A TX

XF28canu GILGRA274ext TX

XF25canu L95−1 FL

XF41canu GAplum GA

XF21canu RBCF119 South−USA

XF29canu 4rd+1 GA

Sycamore VA

Xf ATCC 35871 GA

BB01 GA

XF22canu AlmaEM3 GA

XF26canu VALVAL072 TX

XF23canu BBI−64 GA

XF24canu BB08−1 FL

XF40canu ATCC 700964 CA

APL17 XF44 IT

APL26 XF51 IT

APL34 XF57 IT

APL32 XF55 IT

APL13 XF40 IT

APL23 XF48 IT

APL2 XF29 IT

APL25 XF50 IT

APL31 XF54 IT

APL42 XF65 IT

APL28 XF53 IT

APL38 XF61 IT

APL8 XF35 IT

APL64 IT

APL76 IT

APL74 IT

APL68 IT

APL70 IT

APL57 IT

APL61 IT

APL62 IT

APL60 IT

APL63 IT

APL66 IT

APL41 XF64 IT

APL73 IT

APL65 IT

APL71 IT

APL67 IT

APL55 IT

APL46 IT

APL75 IT

APL36 XF59 IT

APL4 XF31 IT

APL9 XF36 IT

APL6 XF33 IT

APL7 XF34 IT

APL10 XF37 IT

APL40 XF63 IT

APL11 XF38 IT

APL33 XF56 IT

APL18 IT

APL69 IT

APL30 IT

APL72 IT

APL24 XF49 IT

APL43 XF66 IT

APL12 XF39 IT

APL14 XF41 IT

APL21 XF47 IT

APL39 XF62 IT

APL15 XF42 IT

APL37 XF60 IT

APL50 XF67 IT

APL22 IT

APL1 XF28 IT

APL5 XF32 IT

APL19 XF45 IT

APL27 XF52 IT

APL1B IT

APL56 IT

APL54 IT

APL87 IT

APL3 XF30 IT

APL20 XF46 IT

APL35 XF58 IT

APL−1BX 509 IT

APL−87X w2 IT

De donno IT

Salento2 IT

Salento1 IT

CoDiro IT

COF0407 CR

OLS0479 CR

OLS0478 CR

APL85 XF13 IT

APL78 XF2 IT

APL77 XF1 IT

APL86 XF16 IT

XF 43 BR

XF 221 BR

XF 69 BR

XF 217 BR

XF 71 BR

XF 45 BR

XF 64−2 BR

XF 73 BR

XF 39 BR

XF 143 BR

RAAR15 co33 BR

32 BR

3124 BR

CVC0251 BR

CVC0256 BR

J1a12 BR

11399 BR

9a5c BR

RAAR17 ciUb7 BR

U24D BR

Fb7 AR

6c BR

Pr8x BR

RAAR16 co13 BR

COF0324 BR

Hib4 BR

APL83 XF6 IT

APL84 XF7 IT

Wufong1 PLS229 TW

RAAR8 Xf70 ACR48 CA

Ann1 CA

XF1105 CR

XF1094 CR

XF73 CR

CFBP8072 EC

CFBP8073 MX

GB514 TX

Je5 XF1 81 CA

Je4 XF1 80 CA

Je3 XF1 79 CA

Je1 XF1 77 CA

Je101 XF2 81 CA

Je62 XF2 42 CA

Je98 XF2 78 CA

Je2 XF1 78 CA

Temecula1 CA

RAAR4 SLO CA

RAAR5 Baja MX

Je68 XF2 48 CA

Je67 XF2 47 CA

Je69 XF2 49 CA

Je63 XF2 43 CA

Je70 XF2 50 CA

Je71 XF2 51 CA

Je66 XF2 46 CA

Je85 XF2 65 CA

Je77 XF2 57 CA

Je79 XF2 59 CA

Je84 XF2 64 CA

Je100 XF2 80 CA

Je82 XF2 62 CA

Je83 XF2 63 CA

Je78 XF2 58 CA

Je99 XF2 79 CA

Je80 XF2 60 CA

Je74 XF2 54 CA

Je57 XF2 37 CA

Je64 XF2 44 CA

Je72 XF2 52 CA

M23 CA

CFBP8351 CA

IVIA5235 SP

CFBP8071 CA

XYL1732 SP

XYL2055 SP

Je60 XF2 40 CA

Je76 XF2 56 CA

Je115 XF2 95 CA

Je75 XF2 55 CA

Je104 XF2 84 CA

Je81 XF2 61 CA

Je111 XF2 91 CA

Je121 XF3 E1 CA

Je86 XF2 66 CA

Je112 XF2 92 CA

Je118 XF3 B1 CA

Je105 XF2 85 CA

Je108 XF2 88 CA

Je106 XF2 86 CA

Je31 XF2 11 CA

Je26 XF2 6 CA

Napa1 CA

Je116 XF2 96 CA

Je103 XF2 83 CA

Je28 XF2 8 CA

Je25 XF2 5 CA

Je30 XF2 10 CA

Je27 XF2 7 CA

RAAR7 Conn−creek CA

Je113 XF2 93 CA

Je49 XF2 29 CA

Je37 XF2 17 CA

Stag Leap CA

Je34 XF2 14 CA

XF99canu Silverado CA

Je36 XF2 16 CA

Je114 XF2 94 CA

RAAR3 STL CA

Je51 XF2 31 CA

Je58 XF2 38 CA

Je45 XF2 25 CA

Je50 XF2 30 CA

Je59 XF2 39 CA

Je44 XF2 24 CA

Je43 XF2 23 CA

Je55 XF2 35 CA

Je97 XF2 77 CA

XF44canu Hopland CA

Je65 XF2 45 CA

Je87 XF2 67 CA

Je7 XF1 83 CA

Je73 XF2 53 CA

Je9 XF1 85 CA

Je15 XF1 91 CA

Je6 XF1 82 CA

Je11 XF1 87 CA

Je10 XF1 86 CA

Je90 XF2 70 CA

Je88 XF2 68 CA

Je8 XF1 84 CA

Je61 XF2 41 CA

Je16 XF1 92 CA

Je19 XF1 95 CA

Je18 XF1 94 CA

Je14 XF1 90 CA

Je13 XF1 89 CA

Je12 XF1 88 CA

Je20 XF1 96 CA

Je17 XF1 93 CA

Je21 XF2 1 CA

Je92 XF2 72 CA

Je93 XF2 73 CA

Je94 XF2 74 CA

Je96 XF2 76 CA

Je91 XF2 71 CA

Je95 XF2 75 CA

Je89 XF2 69 CA

Je38 XF2 18 CA

RAAR9 maple5 CA

Je32 XF2 12 CA

Je52 XF2 32 CA

Je42 XF2 22 CA

Je39 XF2 19 CA

Je40 XF2 20 CA

Je33 XF2 13 CA

Je47 XF2 27 CA

Je48 XF2 28 CA

Je41 XF2 21 CA

Je54 XF2 34 CA

Je53 XF2 33 CA

Je46 XF2 26 CA

Je35 XF2 15 CA

Je56 XF2 36 CA

Je102 XF2 82 CA

RAAR10 CV17−3 CA

RACD01AI 23c CA

RACD01AC 23R1 CA

RACD01AF 23L6 CA

RACD01AE 17R1 CA

RAAR11 CV23−3 CA

XF43canu ACR01 CA

RACD01AH 17L5 CA

RACD01AG 17L1 CA

Je29 XF2 9 CA

Je23 XF2 3 CA

Je22 XF2 2 CA

Je24 XF2 4 CA

Je120 XF3 D1 CA

Je109 XF2 89 CA

Je117 XF3 A1 CA

Je107 XF2 87 CA

Je119 XF3 C1 CA

Je122 XF3 F1 CA

Je110 XF2 90 CA

XF51canu CCPM1 GA

16M3 GA

16M2 GA

14B5 GA

CFBP8082 FL

15B3 GA

CFBP7969 NC

DSM10026 FL

CFBP7970 FL

16B6 GA

16B3 GA

16B1 GA

14B7 GA

14B2 GA

16B5 GA

14B1 GA

14B6 GA

15B1 GA

16B4 GA

16M5 GA

16M6 GA

16M9 GA

16M7 GA

16M8 GA

15B2 GA

14B3 GA

15M1 GA

14B4 GA

16B2 GA

XF50canu WM1−1 GA

Xf ATCC 35879 FL

EB92−1 FL

Mul0034 CA

Mul MD

XF1090 CR

XF72 CR

XF70 CR

XF74 CR

XF68 CR

XF75 CR

XF71 CR

XF1110 CR

XF1093 CR

CO33 CFBP8524 ITint

CFBP8356 FR

XF24canu BB08−1 FL

XF23canu BBI−64 GA

BB01 GA

XF22canu AlmaEM3 GA

XF26canu VALVAL072 TX

XF40canu ATCC 700964 CA

XF21canu RBCF119 South−USA

XF29canu 4rd+1 GA

Sycamore VA

Xf ATCC 35871 GA

CFBP8078 FL

polygala CA

TOS5 IT

TOS14 IT

TOS4 IT

RAAR14 plum327 BR

XF41canu GAplum GA

XF25canu L95−1 FL

XF28canu GILGRA274ext TX

XF27canu LLAFAL718A TX

XF10canu LaMirada CA

XF11canu RollingHills CA

RAAR6 Butte CA

CFBP8416 FR

M12 CA

Griffin1 GA

IVIA6903 SP

IAS−AXE−235T10 SP

IAS−AXE−212H7 SP

IVIA6902 SP

IVIA6629 SP

IVIA5901 SP

ESVL SP

IVIA6731 SP

IVIA6586−2 SP

Dixon ctg92 CA

CFBP8418 FR

CFBP8417 FR

XYL1752 SP

XF3348 SP

XYL1981 SP

Salento2 IT

APL21 XF47 IT

APL39 XF62 IT

APL27 XF52 IT

APL60 IT

APL25 XF50 IT

APL10 XF37 IT

APL73 IT

APL26 XF51 IT

APL13 XF40 IT

APL31 XF54 IT

APL65 IT

APL17 XF44 IT

APL55 IT

APL9 XF36 IT

APL15 XF42 IT

APL38 XF61 IT

APL41 XF64 IT

APL36 XF59 IT

APL78 XF2 IT

APL71 IT

APL63 IT

APL62 IT

APL76 IT

APL37 XF60 IT

APL23 XF48 IT

APL50 XF67 IT

APL7 XF34 IT

OLS0478 CR

COF0407 CR

OLS0479 CR

APL70 IT

Salento1 IT

APL−1BX 509 IT

APL68 IT

De donno IT

APL86 XF16 IT

APL83 XF6 IT

APL84 XF7 IT

APL−87X w2 IT

APL56 IT

APL1B IT

APL1 XF28 IT

APL54 IT

APL87 IT

APL24 XF49 IT

APL3 XF30 IT

APL72 IT

APL4 XF31 IT

APL8 XF35 IT

APL20 XF46 IT

CoDiro IT

APL18 IT

APL43 XF66 IT

APL85 XF13 IT

APL40 XF63 IT

APL66 IT

APL12 XF39 IT

APL75 IT

APL5 XF32 IT

APL46 IT

APL61 IT

APL6 XF33 IT

APL42 XF65 IT

APL14 XF41 IT

APL69 IT

APL11 XF38 IT

APL57 IT

APL67 IT

APL74 IT

APL28 XF53 IT

APL22 IT

APL64 IT

APL2 XF29 IT

APL32 XF55 IT

APL33 XF56 IT

APL30 IT

APL19 XF45 IT

APL34 XF57 IT

APL35 XF58 IT

APL77 XF1 IT

Hib4 BR

RAAR16 co13 BR

Pr8x BR

6c BR

COF0324 BR

RAAR15 co33 BR

XF 45 BR

XF 143 BR

XF 221 BR

XF 39 BR

XF 217 BR

XF 64−2 BR

XF 69 BR

XF 73 BR

32 BR

3124 BR

XF 43 BR

XF 71 BR

Fb7 AR

U24D BR

RAAR17 ciUb7 BR

9a5c BR

11399 BR

J1a12 BR

CVC0256 BR

CVC0251 BR

Wufong1 PLS229 TW

Core Accessory

pauca

multiplex

fastidiosa



Can we use these different loci to try to 
understand relationships between plant hosts and 

X. fastidiosa strains?



Thank you
-Almeida Lab
-UC Berkeley ESPM
-CDFA


