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ABSTRACT 

]1+1"N1"4+)9,*1"19,*18;1"5M25"5N,5;M,8-"0)5,/,5>"PL@Q",8"Xylella fastidiosa"PXfQ",B"*1418*185")8"2";/HB51+")C"B,-82/"

5+28B*H;5,)8"425MN2>"4+)51,8B"PtonB, pilG, pilI, pilJ, pilL, chpB 28* chpCQ<"NM,;M",B"+1/251*"5)"5M1"B>B510"5M25";)85+)/B"

C/2-1//2"0)910185",8"Escherichia coli<"28*"M,-M/>"B,0,/2+"5)";M10)B18B)+>"B>B510";)85+)//,8-"L@",8"Pseudomonas 

aeruginosa6""LM1"-181"pilL<";)*,8-"C)+"2"4H525,91"F,82B1<",B"BM)N8"5)"I1"1BB185,2/"C)+"L@"2B"28",8B1+5,)82/"0H525,)8",8"5M,B"

-181"+1BH/51*",8"2"5N,5;M,8-"n0,8HB"4M18)5>41",8"2-2+"28*",8B,*1"0,;+)C/H,*";M20I1+B<"28*"+1*H;1*"I,)C,/0"C)+025,)86""S1"

;)8B5+H;51*"2"81N"B,51!*,+1;51*"0H5285")8 pilL"P;2//1*"pilL2Q<"NM,;M";)8C,+0B"5M1"0,8HB"4M18)5>41")IB1+91*"C)+"5M,B"-1816""

LM,B"B1;)8*"0H525,)8")8"pilL"2CC1;5B"I,)C,/0"C)+025,)8"2B"N1//6""S1"*10)8B5+251"5M25"pilG!chpC +1-,)8 ,B )+-28,R1*"2B"28"

)41+)86""T8"2**,5,)8<"N1"BM)N1*"5M25"tonB"-181",B"2/B)"+1XH,+1*"C)+"L@"28*";)04/1018525,)8"1U41+,0185B"+1B5)+1"5M1"L@"

4M18)5>41")C"tonB"0H52856""L7@"+1912/1*"5M25"5>41"T_"P28*"5>41"TQ"4,/,"2+1"4+1B185")8"2//"0H5285B",8"5M1";/HB51+<",8*,;25,8-"

5M25"8)81")C"5M1";M10)B18B)+>!+1/251*"-181B"2CC1;5B"5M1"4,/,"4+)*H;5,)8"28*",8B512*"2+1"/,F1/>"5)"I1",89)/91*",8"5M1"B18B)+>"

+1-H/25,)8")C"L@6""S1"2/B)"+14)+5")H+"2*928;1B")8"5M1"M151+)/)-)HB";)04/1018525,)8")C"BN2+0,8-"0)5,/,5>"4M18)5>41",8"E. 

coli"015M>/!2;;145,8-";M10)52U,B"4+)51,8"P@D=Q"0H5285"HB,8-"5M1"Xf ;M10)+1;145)+<"pilJ. 

"

INTRODUCTION 

E2;51+,2"B18B1"28*"+1B4)8*"5)";M28-1B",8"5M1,+"

189,+)80185<",851-+25,8-"5M1"B,-82/B"5)"4+)*H;1"2"

I2/28;1*"+1B4)8B16""Xf",B"8)8!C/2-1//251*"U>/10!+1B5+,;51*"

-+20!81-25,91"I2;51+,H0"5M25"0)91B",8B,*1")C"-+2419,81B"

9,2"L@"5M25"104/)>B"5>41"T"28*"5>41"T_"4,/,"P@18-"15"2/6"

%OOeQ6""@)910185";)85+)//1*"I>"2";M10)B18B)+>"B>B510"

N2B"C,+B5"+14)+51*",8"E. coli"NM1+1"2"-+)H4")C"che"-181B"

+1-H/251*"5M1"+)525,)8"0)910185")C",5B C/2-1//26""LM1B1"

4+)51,8B"N)+F"I>"0128B")C"2"4M)B4M)+>/25,)8";2B;2*1"5)"

H/5,0251/>";)85+)/"5M1"*,+1;5,)8")C"C/2-1//2"+)525,)8"

PE/2,+<$YYeQ6"T8"P. aeruginosa 5M1";M10)B18B)+>"

+1-H/25,)8")C"5>41"T_"4,/,",B";)85+)//1*"I>"-181B",8"5M1"

;/HB51+B"pilGHIJK 28*"chpABCDE PSM,5;MH+;M<"%OOhQ6""

S1"4+19,)HB/>"*1B;+,I1*"5M1"81N";/HB51+")C"-181B"

,89)/91*",8"L@"/,F1/>"5)"I1"+1B4)8B,I/1"C)+"5M1"

;M10)B18B)+>"+1-H/25,)8")C"5>41"T_"4,/,",8"Xf6"PFigure 1Q6""

]1+1,8<"N1"CH+5M1+";M2+2;51+,R1"5M,B";/HB51+"+14+)*H;,8-"

0H525,)8B",8"pilL"28*"*1B;+,I,8-"2"81N"-181"tonB"2B"42+5"

)C"5M,B";/HB51+6 

 

OBJECTIVES 

$6" D)04/151";M2+2;51+,R25,)8")C"5M1"B,8-/1";M10)B18B)+>"+1-H/25)+>"B>B510")C"Xf"28*",5B"CH8;5,)8",8"=,1+;1^B"*,B12B1"28*<",8"

42+5,;H/2+<"N1"N,//"C);HB")8",5B"+)/1",8"01*,25,8-"I2;51+,2/"0)910185"28*"I,)C,/0"C)+025,)86""L)N2+*"5M,B"N1"N,//'"

26" ZI52,8"Xf"0H5285B",8"5M1"pilJ -181"5M25"18;)*1B"5M1"B,8-/1"015M>/!2;;145,8-";M10)52U,B"4+)51,8",8"Xf6"""

I6" .BB1BB"9,+H/18;1"28*"0)5,/,5>")C"pilJ"0H5285B",8"-+2419,81B<"2B"N1//"2B"4+19,)HB/>";+1251*"0H5285B"*1C,;,185",8"

+1/251*";M10)B18B)+>"-181B<"pilL6"" 

%6" T*185,C>"189,+)801852/"B,-82/B"5M25"I,8*"=,/m"28*"2;5,9251";M10)B18B)+>"+1-H/25,)86""L)N2+*"5M,B"N1"N,//'"
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26" 7U4+1BB"=,/m")+"2";M,01+,;"C)+0")C"=,/m",8"2"B5+2,8")C"E. coli"4+19,)HB/>"*1/151*")C"2//"015M>/!2;;145,8-";M10)52U,B"

4+)51,8"-181B6"

I6" :HIB1XH185/><";28*,*251"B,-82/B"N,//"I1"B;+1181*"HB,8-"5M1"2I)91"E. coli"B>B510"C)+"2;5,925,)8")C"0)5,/,5>6 

"

RESULTS 

Construction of null mutants strains of Xf for the chemosensory cluster6""LM1";)8B5+H;5,)8")C"28"2//1/,;"1U;M28-1"0H5285"

C)+"pilL"-181",8"Xf"N2B"41+C)+01*"2;;)+*,8-"5)"DM2551+[11"15"2/6"%OO#"N,5M"B/,-M5"0)*,C,;25,)8B6""LM1"*,B+H45,)8")C"5M1"pilL"

/);HB",8"02+F1+!1U;M28-1"0H5285B"N2B";)8C,+01*"I>"B1XH18;,8-"28*"=D(6""LM1"0H525,)8");;H++1*",8"5M1";)*)8"Yh#6""LM1"

pilL"0H5285"N2B"*1B,-8251*"2B"pilL26""LM1";)8B5+H;5,)8")C"2"8H//"0H5285"C)+"5M1"pilJ"-181",B"H8*1+N2>6"

"

Growth, biofilm, and pilus formation."S1"4+19,)HB/>"*1B;+,I1*"2"tonB 0H5285"PEH++"15"2/6"%OOWQ"28*"M1+1"N1"BM)N"5M25"

;)04/1018525,)8"282/>B,B")C"5M1"tonB 0H5285"N2B"2;;)04/,BM1*"I>";/)8,8-"5M1"-181",8"4EE($@D:!e"C)//)N1*"I>"

5+28BC)+025,)86""J)"B,-8,C,;285"*,CC1+18;1B",8"-+)N5M"+251B"I15N118"5M1"0H5285"28*";)04/101851*"0H5285"N1+1")IB1+91*"

NM18";)042+1*"5)"N,/*!5>41"PFigure 2Q6""LM1+1C)+1<"5M1"/2;F")C"5N,5;M,8-")IB1+91*",8"0H5285B"N2B"8)5";)++1/251*"N,5M"

-+)N5M6""LM1"*191/)40185")C"I,)C,/0B"I>"N,/*!5>41<"pilL<"pilL2< tonB"0H5285<"28*";)04/101851*"tonB"2+1"BM)N8",8"Figure 36""

LM1"tonB"0H5285"C)+01*"B,-8,C,;285/>"/1BB"I,)C,/0"5M28"5M1"N,/*!5>41"B5+2,8<"28*"I,)C,/0"C)+01*"I>";)04/101851*"tonB"N2B"

B,0,/2+"5)"5M1"N,/*!5>41"P8)5"BM)N8Q6"":,0,/2+/><"5M1"pilL"28*"pilL2<"0H5285B"C)+01*"/1BB"I,)C,/0"5M28"5M1"N,/*!5>416""7/1;5+)8"

0,;+)B;)4>"+1912/1*"5M25"pilL, pilL2<"28*"tonB"0H5285B"2B"N1//"2B"5M1";)04/101851*"tonB"4)BB1BB"5>41"T"28*"5>41"T_"4,/,"

;)8C,+0,8-"5M25"5M1B1"-181B"2+1"8)5",89)/91*",8"4,/,"I,)-181B,B6""LM1"5N,5;M,8-"4M18)5>41"I>"tonB"0H5285"5M1+1C)+1",B"*H1"5)"

5M1"2IB18;1")C"2"CH8;5,)82/"L)8E"4+)51,8<"NM,;M",B"4+1*,;51*"5)"I1"2;;1BB)+>"5)"5M1"5>41"T_"4,/HB"02;M,81+>";)85+,IH5,8-"5)"

5M1"+1/12B1")C"4,/,"BHIH8,5B6"":,0,/2+/><"N1"4+1*,;5"5M1"2I)/,BM0185")C"5N,5;M,8-",8"5M1"pilL"0H5285",B"*H1"5)"/2;F")C"M,B5,*,81"

F,82B1"I,8*,8-"5)"5M1";M10)+1;145)+6"

"

 
 

Twitching motility."7U20,825,)8")C"pilL, pilL2<"28*"tonB"0H5285B")8"=S"2-2+"BH+C2;1B"+1912/1*";)/)8>"0)+4M)/)-,1B"N,5M"

B0))5M"02+-,8B";)8B,B5185"N,5M"/)BB")C"5N,5;M,8-"CH8;5,)8"PFigures 4a and 4cQ6""D)04/1018525,)8"tonB PDQ"BM)N1*"5M1"

+1B5)+1*"C+,8-1"4M18)5>41"B,0,/2+/>")IB1+91*",8"5M1"N,/*!5>41"PFigures 4b 

and 4dQ""

"

S1"012BH+1*"5M1"B411*")C"0)910185")C"Xf"N,/*!5>41<"pilL"28*"tonB"0H5285"

28* tonB!;)04/101851*")8"=S"2-2+"BH+C2;16""LM1";)04/101851*"0H5285"

BM)NB"2"B/,-M5"+1*H;5,)8",8"5M1"B411*")C"0)910185"NM18";)042+1*"5)"5M1"

N,/*!5>41<"IH5"L@"4M18)5>41"N2B"+1B5)+1*"PFigure 5Q6"

 

Transcriptional analysis of the chemosensory cluster6""S1"2/B)"

,891B5,-251*"5M1"1CC1;5")C"5M1"5+28B4)B)8",8B1+5,)8",8"pilL")8"5M1"

5+28B;+,45,)8")C"81,-MI)+,8-";)*,8-"B1XH18;1B"I>"B10,!XH285,525,91"(L!

=D(6""LM,B"282/>B,B"BM)N1*"8)5")8/>"5M25"N,/*!5>41"1U4+1BB,)8"/191/B"2+1"

+152,81*",8"5M1"0H5285"P,8"5M,B";2B1"pilL)"IH5"2/B)"5M25"pilG -chpC";)04+,B1"

28")41+)8"PFigure 6Q6""L+28B;+,45,)82/"282/>B,B")C"tonB"28*"tonB-

;)04/101851*"2+1"H8*1+N2>6"

Figure 2.""a+)N5M";H+91B")C"Xf"N,/*!5>41<"tonB"0H5285"

28*";)04/101851*"0H5285"C+)0"2"$O!*2>"41+,)*"P\!*2>"

*252"BM)N8Q6"7U41+,0185B"N1+1"+141251*"25"/12B5"5M+11"

5,01B"HB,8-"C,91"+14/,;251B"12;M6"

 

Figure 3.""E,)C,/0"C)+025,)8"I> Xf"-+)N8"C)+"$O"*2>B",8"

;H/5H+1"C/2BFB6"LM1"tonB<"pilL"28*"pilL2"0H5285"I,)C,/0"

/2>1+B"N1+1"B,-8,C,;285/>"B02//1+"5M28"Xf"N,/*!5>416"

Figure 4.""D)/)8>"0)+4M)/)->")C"tonB 0H5285"

P2<";Q"28*"tonB!;)04/101851*"PI<"*Q"-+)N")8"

=S"2-2+"BH+C2;1"P2<"IQ"28*")8";1//)4M281"

)91+/2,*")8"2-2+"P;<"*Q"C)+"\"*2>B6""L@"C+,8-1"

,B"4+)8)H8;1*",8"I"28*"*6"



!"$$%"!" "

Virulence and movement on grapevines. LM1"pilL<"pilL2<"28*"tonB<"

0H5285B"N1+1",8);H/251*",85)"-+2419,81B",8":14510I1+"%OO#6""LM1"

9,+H/18;1"28*"0)910185"N,//"I1"2BB1BB1*",8"2I)H5"$%"N11FB6""pilJ 28*"

tonB!;)04/101851*"N,//"I1"2BB2>1*",8"5M1":4+,8-")C"%OOY6""

 

Complementation of Xf chemoreceptor in E. coli."LM1"4H525,91"Xf"

;M10)+1;145)+<"pilJ<"N2B";/)81*"28*"1U4+1BB1*",8"28"E. coli"B5+2,8"/2;F,8-"

2//";M10)+1;145)+B"28*"015M>/25,8-"4+)51,8B<"AA$e&e"PE,I,F)9<"15"2/6"

%OO\Q6":3:!=.a7"282/>B,B")C"NM)/1";1//"/>B251B"BH--1B51*"5M25"/,0,51*"

=,/m"4+)51,8"N2B"4+)*H;1*<"4+1BH02I/>"*H1"5)"*,CC1+18;1B",8";)*)8"HB2-1"

I15N118"5M1"5N)")+-28,B0B"P8)5"BM)N8Q6""S1"2+1";H++185/>"N)+F,8-"

5)N2+*B"1/,0,825,8-"5M,B"4+)I/106"

 

 

 

 

 

Construction of a chimeric chemoreceptor.".";M,01+,;";M10)+1;145)+"N2B";)8B5+H;51*"5M25";)852,8B"5M1"41+,4/2B0,;"/,-28*"

I,8*,8-"*)02,8")C"5M1"Xf"4H525,91";M10)+1;145)+"=,/m"CHB1*"5)"5M1";>5)4/2B0,;"B,-82/,8-"*)02,8")C"E. coli";M10)+1;145)+"

LB+6"LM1";)8B5+H;5"N2B"1U4+1BB1*",8"28"E. coli"B5+2,8"AA$e&e"PE,I,F)9"15"2/6"%OO\Q<"28*"S1B51+8"I/)5"282/>B,B<"HB,8-"

285,I)*,1B"5)"5M1"E. coli";M10)+1;145)+"4)+5,)8"P.01B"28*"=2+F,8B)86"$YY\Q<"BH--1B51*"5M25"5M1";M,01+,;";M10)+1;145)+"N2B"

4+)*H;1*<"2/5M)H-M"25"/)N1+"/191/B"5M28"N,/*!5>41"E. coli";M10)+1;145)+6"".-2,8"*,CC1+18;1B",8";)*)8"HB2-1"N1+1"BHB41;51*"5)"

I1"2CC1;5,8-"4+)51,8"4+)*H;5,)86""Z91+!1U4+1BB,)8")C"5M1";M,01+2"4+)51,8"+1912/1*",5B"2I,/,5>"5)"2;5,9251"5M1";M10)52U,B"F,82B1"

2B"012BH+1*"I>"4B1H*)52U,B"PS)/C1"28*"E1+-<"$Y#Yv".01B"28*"=2+F,8B)8<"$YYhQ<"28"2BB2>"012BH+,8-"1U428B,)8")C"5M1";)/)8>"

)8"2"B)C5"2-2+"4/251"PFigure 7Q6"S1"2+1";H++185/>"1U20,8,8-",C"5M1";M,01+2"BH44)+5B";M10)52U,B6"

"

"

 
"

CONCLUSIONS 

ZH+"+1BH/5B"N,5M"5M1";)04/1018525,)8")C"tonB"28*"2";)8B5+H;5,)8")C"2"B1;)8*"0H525,)8",8"pilL<"pilL2 <"BM)N"5M1B1"-181B 
"2+1"

+1XH,+1*"C)+"5N,5;M,8-"0)5,/,5>",8"Xf.""LM1>"2/B)"4/2>"2"+)/1",8"I,)C,0"C)+025,)8",616"5M1"0H525,)8"+1*H;1B"5M1"20)H85")C"

I,)C,/0"28*"02>"4/2>"2"+)/1",8"9,+H/18;16""T8,5,2/"B5H*,1B"N,5M"5M1";M10)+1;145)+"BH--1B5"5M25"I)5M"5M1"Xf";M10)+1;145)+<"pilJ<"

28*";M,01+,;"4+)51,8"1U4+1BB",8"E. coli"28*"5M25"5M1";M,01+,;"4+)51,8"BH;;1BBCH//>",851+2;5B"N,5M"5M1";M10)52U,B"F,82B16" LM,B"

4+)[1;5",B",8",8,5,2/"B52-1B"28*")91+"5M1"81U5"8,81"0)85MB"N1"N,//"C,8,BM",891B5,-25,8-"pilL"28*"5M1"+)/1B")C"pilJ6""S1"N,//"2/B)"

I1"2I/1"5)"I1-,8"1U4/)+,8-"5M1"B,-82/B"5M25"5+,--1+"5M1";M10)B18B)+>"+1-H/25,)8",8"Xf6 

 

 

Figure 7."7U428B,)8")C";)/)8,1B"P4B1H*)52U,BQ",8"00")8"

B)C5"2-2+"4/251B",8*,;251B"2;5,925,)8")C"5M1";M10)52U,B"

F,82B16"E. coli";M10)+1;145)+")45,02/",8*H;5,)8"25"$OO.@"
T=La"NM,/1";M,01+,;"4+)51,8"+1XH,+1*"518!C)/*"0)+1"

,8*H;5,)86"DM10)+1;145)+B"N1+1"1U4+1BB1*",8"28"E. coli"
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