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Figure 1.  Xylella fastidiosa"+1B4)8B,91"4+)0)51+B"R1+1")L52,81*"C+)0"-181B"C)K8*"

5)"L1"K4!+1-K/251*",8"X. fastidiosa",8C1;51*"C,1/*"-+)R8"4/285B"LK5"8)5"K4!+1-K/251*"

L>"R251+"B5+1BB"2/)816"7P204/1"*252"KB1*"5)",*185,C>",8*,9,*K2/"-181B"C+)0"RO,;O"

4+)0)51+B"R1+1"+1;)91+1*"2B",//KB5+251*"C)+"XGIa#"28*"X$%'%6 

FUNCTIONAL TESTING AND CHARACTERIZATION OF 

PIERCE’S DISEASE INDUCED PROMOTERS FROM GRAPE 
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Reporting Period: TO1"+1BK/5B"+14)+51*"O1+1"2+1"C+)0"R)+F";)8*K;51*"];5)L1+"#<"HIIG"5)":14510L1+"%I<"HIId"

 

ABSTRACT   

TO1"-)2/")C"5O,B"+1B12+;O"R2B"5)";/)81"28*";O2+2;51+,S1"K8,\K1"3b."B1\K18;1B"C+)0"-+241"5O25"B41;,C,;2//>"+1-K/251"5O1"

1P4+1BB,)8")C"-+241"-181B",8"5,BBK1B"5O25"2+1",8C1;51*"R,5O"Xylella fastidiosa (Xf) )+"2+1"+1;1,9,8-"B>B510,;"B,-82/B")C"425O)-18"

4+1B18;16""h8"2**,5,)8<"5O1B1"4+)0)51+B<"RO18"CKB1*"5)"X`=<"2+1"B41;,C,;"5))/B"5)"8)8!*1B5+K;5,91/>"B5K*>"5O1"4+1B18;1"28*"

0)910185")C"5O1"L2;51+,2",8",8C1;51*"-+241";281B")+"415,)/1B6""TO,B"4+)Q1;5"R2B",8,5,251*",8"MK/>"HII&"2B"2"4+,)+,5>"+1B12+;O"

2+12"L>"5O1"=,1+;1ZB"3,B12B1"(1B12+;O"E)2+*"28*"R,//";)8;/K*1",8".K-KB5"HII$"R,5O"5O1"*1/,91+>")C"5R)"Xf!+1B4)8B,91"

4+)0)51+B"C+)0"-+241"5)"2Y"*+,91"5O1"B,51!B41;,C,;"1P4+1BB,)8")C"28>";28*,*251"-181"25"/);25,)8B"RO1+1"5O1"L2;51+,2"+1B,*1"28*"

LY"4+)9,*1"28",8*K;1*"+14)+51+"-181"1P4+1BB,)8"B>B510"5O25";28"L1"KB1*"2B"2"4)R1+CK/"5))/"5)"B5K*>"28*";O2+2;51+,S1"O)B5"

+1B4)8B1B"5)"Xf"28*"Xf!B1;+151*"1CC1;5)+"0)/1;K/1B",8",852;5"P>/10";1//B"L>")LB1+9,8-"C/K)+1B;18;1"*K1"5)"X`=6""TO1"

4+)0)51+B<"X$%'%"28*"XGIa#"12;O"R,//"L1"292,/2L/1"2B"X`="CKB,)8";)8B5+K;5B",8"5+28B-18,;"TO)04B)8":11*/1BB";/)82//>"

4+)42-251*"/,81B6"h//KB5+25,)8")C"5O1"KB1")C"5O1B1"4+)0)51+"CKB,)8B"2B"*,2-8)B5,;"5))/B"C)+"-+241"+1B4)8B1"5)"Xf"7`!TK"

,8C,/5+25,)8";28"L1"C)K8*",8"5O1"HIId"=3":>04)B,K0"=+);11*,8-B"+14)+5"C+)0"=+)C1BB)+"X1)+-1"E+K18,8-ZB"-+)K46""

"

INTRODUCTION"
TO,B"4+)Q1;5"R2B",8,5,251*",8"MK/>"HII&"2B"2"4+,)+,5>"+1B12+;O"2+12"L>"5O1"=,1+;1ZB"3,B12B1"(1B12+;O"E)2+*"V%Y6""TO1"811*"C)+"

Xylella fastidiosa (Xf)!,8*K;,L/1"4+)0)51+B"R2B"L2B1*")8"5O1"C2;5"5O25"5O1";)8B5,5K5,91"4+)0)51+B<"KB1*"K8,91+B2//>"5)"*+,91"5O1"

1P4+1BB,)8")C"5+28B-181B<"BKCC1+"C+)0"5R)"*,B2*92852-1B6""`,+B5/><"5O1>"2+1"4+)51;51*"L>"1P,B5,8-"425185B"R,5O"5O1"25518*285"

/,0,525,)8"C)+";)001+;,2/"KB1<"28*"B1;)8*/><"5O1";)8B5,5K5,91"1P4+1BB,)8")C";1+52,8"5+28B-181B",B"R,*1/>";)8B,*1+1*"5)"O291"

*1/151+,)KB"1CC1;5B6""`)+"1P204/1<"5O1+1"2+1"+1;185"+14)+5B"BO)R,8-"2"*1/151+,)KB"1CC1;5"C+)0";)8B5,5K5,91"1P4+1BB,)8")C"*,B12B1"

+1B,B528;1"-181B<"1CC1;5B"5O25"2+1"+101*,1*"L>"1P4+1BB,)8"C+)0"28",8*K;,L/1"4+)0)51+"V'<"aY6"":41;,C,;2//><"5O1";)8B5,5K5,91"

1P4+1BB,)8")C"-181B"5O25"8)+02//>"2+1"K8*1+";)85+)/")C"B5+1BB!+1B4)8B,91"4+)0)51+B"V,8C1;5,)8"+1B4)8B,91"28*"+1B,B528;1"

-181BY",B"/,F1/>"5)"L1"*,B2*92852-1)KB"5)"5O1"4/285"V'Y6"".8".CC>015+,P"X181DO,4"R2B"KB1*"5)";O2+2;51+,S1"5O1"1P4+1BB,)8")C"

o#'<III"Vitis vinifera"-181B",8"+1B4)8B1"5)"Xf",8C1;5,)8"28*"*+)K-O5"B5+1BB"V#<HY"VFigure 1Y6"
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Figure 26""E,82+>"4/2B0,*";)852,8,8-"5O1"X$%'%"4+)0)51+"B1\K18;1"

CKB1*"5)"X`=<"RO,;O"R,//"L1"292,/2L/1"5)"=,1+;1ZB"3,B12B1"+1B12+;O1+B"

K4)8"+1\K1B56"

=+)0)51+B"C)+"5R)")C"5O1"Xylella!

+1B4)8B,91"92B;K/2+"5,BBK1"/);2/,S1*"-181B<"

+1C1++1*"5)"2B"X$%'%"28*"XGIa#<"R1+1"

B1\K18;1*"C+)0"L2;51+,2/"2+5,C,;,2/"

;O+)0)B)01"VE.DY";/)81B6""(1-,)8B"'p"5)"

5O1";)*,8-"B1\K18;1"R1+1",B)/251*"L>"=D("

28*"KB1*"5)"4+)*K;1"4+)0)51+!X`=!

+14)+51+"CKB,)8B"VFigure 2Y"C)+"

5+28BC)+025,)8",85)"5O1"Xf"BKB;145,L/1"

TO)04B)8":11*/1BB"-+241"L2;F-+)K8*6""

U1"+1;1,91*"&H"5+28BC)+0285B"VTable 1Y"

C+)0"AD"=/285"T+28BC)+025,)8"`2;,/,5>",8"

HIIa"C+)0";)8B5+K;5B")C"5O1"4+)0)51+B"

X$%'%"28*"XGIa#"CKB1*"5)"X`=6""."/,81"

L12+,8-"12;O"4+)0)51+"R,//"L1"B1/1;51*"

C+)0"5O1"&H",8*1418*185"5+28BC)+0285B"C)+"

02P,0K0"B41;,C,;,5>"28*"B18B,5,9,5>"5)"5O1"

4+1B18;1")C"Xf."

"

h8"2**,5,)8"5)"5O1,+"K5,/,5>"C)+"18-,811+,8-"

=3"+1B,B528;1",8"-+241<"5O1"292,/2L,/,5>")C"

Xf!,8*K;1*"+14)+51+"-181"1P4+1BB,)8";28"

4+)9,*1"28"1P5+101/>"4)R1+CK/"5))/"5)"

B5K*>"28*";O2+2;51+,S1"O)B5"+1B4)8B1B",8"5O1,+",852;5";1//K/2+"28*"5,BBK1";)851P56""U,5O"BK;O"5))/B<",5"BO)K/*"L1"4)BB,L/1"5)"

1P20,81"5O1";O10,;2/"28*m)+"4O>B,;2/";K1B"C+)0"5O1",8B1;5")+"425O)-18"5O25"5+,--1+"O)B5"-181"1P4+1BB,)8"28*"5O1"*1/151+,)KB"

1CC1;5")C"5O1"*,B12B16""f2B5/><"28",001*,251"28*"*,+1;5"244/,;25,)8"O2B"L118",*185,C,1*"5O+)K-O")K+";)//2L)+25,)8"R,5O"5O1"

E+K18,8-"/2L)+25)+>"RO1+1,8<"4+)0)51+"X$%'%"1P4+1BB,)8",B"2;5,9251*"L>",8Q1;5,)8",85)"5O1"-+2419,81"415,)/1")C"Escherichia 

coli";1//B"1P4+1BB,8-"2"B,8-/1"Xf"4+)51,8<"5O1"4+)51,8"B>85O1B,B"1/)8-25,)8"C2;5)+"7`!TK6""=/12B1"B11"2+5,;/1"L>"3+6"E+K18,8-",8"

5O1B1"=+);11*,8-B"C)+"B41;,C,;",8C)+025,)8")8"5O1"7`!TK"2BB2>6"

"

"

"

"

OBJECTIVES  

#6 792/K25,)8")C"RO)/1"4/285"5+28B-18,;B"X$%'%"28*"XGIa#"R,5O"B510",8);K/25,)8"K8*1+"-+118O)KB1";)8*,5,)8B6"

H6 D)8C,+0"5O1"B41;,C,;,5>")C"+1B4)8B1")C"4+)0)51+"X$%'%"5)"Xf"9B"Xanthomonas campestris"KB,8-",852;5"B510",8);K/25,)8"

K8*1+"-+118O)KB1";)8*,5,)8B6"

%6 =+)0)51+"*,B5+,LK5,)8"5)";K++185"+1B12+;O1+B"28*"/)8-!51+0"B5)+2-16"

 

RESULTS AND DISCUSSION 

TR)")C"5O1")+,-,82/"#&"4K525,91"4+)0)51+B<"X$%'%"28*"XGIa#<"O291"L118"2*928;1*"5)"5O1"5+28B-18,;"B52-1"2B"X`="V-+118"

C/K)+1B;185"4+)51,8Y"CKB,)8B"V&Y"28*"BO)R"2"+1B4)8B1"5)",8C1;5,)8"L>"Xf""2B"9,BK2/,S1*"L>"(T!=D("VFigure 3Y"28*"X`="

1P4+1BB,)8",8"5O1",8);K/251*"4/285B"KB,8-";)8C);2/"0,;+)B;)4>"V"Figure 4Y6""."5)52/")C"&H"4/285B"R1+1"+1;1,91*"VTable 1)."

=+,)+"5)"28>"CK8;5,)82/"282/>B,B<"5O1"5+28B-18,;"-+241"4/285/15B"R1+1"-+)R8",8"5O1"-+118O)KB1"28*"12;O"4+,02+>"5+28B-18,;"R2B"

2BB2>1*"C)+"5O1"4+1B18;1")C"5O1"5+28B-181B"L>"-18)0,;"=D("4+,)+"5)"28>"CK+5O1+"1P41+,018525,)86""DK++185/>"R1"O291"51B51*"

'Iq")C"5O1"4+,02+>"5+28B-18,;"4/285"/,81B6""UO,/1"2//"4/285B"51B51*"5)"*251";)852,8"5O1"5+28B-181"8)5"2//"2+1"2;5,9251*"5)"5O1"

/191/")C"*151;52L/1"C/K)+1B;18;1<"1918"5O)K-O"282/>B,B"L>"\=D(";)8C,+01*"5O25"5O1"4+)0)51+"R2B"2;5,91W"QKB5"8)5"BKCC,;,185/>"

2;5,91"C)+"X`="*151;5,)86"

"

"

"

Table 1.""T+28B-18,;"4/285B";)852,8,8-"4+)0)51+B"XGIa#"28*"X$%'%"

=+)0)51+"h3" =K525,91"

CK8;5,)8")C"5O1"

0,;+)2++2>"

5+28B;+,45"

,8*K;1*""L>"Xf""

5)52/"r")C"

5+28BC)+0285B"

R,5O"5O1"

4+)0)51+!X`="

CKB,)8B""

r")C"

5+28BC)+0285B"

51B51*"5)"*251"

"

(1BK/5B"Xf"

K452F1",85)"

*152;O1*"/12CW"

r"5+28BC)+0285B"

415,)/1",8);K/251*"

28*""282/>S1*"

r"5+28BC)+0285B""

5)"L1"415,)/1"

,8);K/251*"28*""

282/>S1*""

XGIa#"

"

K8F8)R8" HH" #H" $")C"#H"BO)R"

X`="1P4+1BB,)8

&")C"#I"BO)R"

X`="1P4+1BB,)8""

#HmHH"

X$%'%" ./4O2!5KLK/,8" HI" #I" %")C"#I"

BO)R"X`="

1P4+1BB,)8"

%")C"#I"BO)R"

X`="1P4+1BB,)8"

#ImHI"
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Day 7

Figure 46"":41;,C,;,5>")C"5O1"+1B4)8B1")C"4+)0)51+"X$%'%"CKB1*"5)"X`=",8"

+1B4)8B1"5)"5O1"4+1B18;1")C"Xf",8"5O1"92B;K/2+"B>B510")C"-+241";)042+1*"R,5O"

Xanthomonas campestris.E/K1";)/)+"+14+1B185B";O/)+)4O>//"2K5)!C/K)+1B;18;1W"

X+118";)/)+",8*,;251B"5O1"5+28B/25,)8")C"X`="28*<"5O1+1C)+1<"2;5,925,)8")C"5O1"

4+)0)51+"$%'%",8"5O1"4+1B18;1")C"Xf."

   1        2         3         4         5          6    

Figure 3.""(T!=D("282/>B,B")C"5O1"X$%'%"5+28B;+,45"C+)0"-+118O)KB1"-+)R8"

-+241"/1291B6"(b.",8"/281"#"O12/5O>";96"`+11*)0W"/281"H"Xf!,8C1;51*"

;96`+11*)0W"/281B"%28*"'"2+1"O12/5O>"TO)04B)8":11*/1BBW"28*"/281B"&"28*"a"

2+1"Xf!,8C1;51*"TO)04B)8":11*/1BB6"f281B"#!&"R1+1"204/,C,1*"R,5O"X$%'%"

B41;,C,;"4+,01+B"28*"/281B"'!a"R1+1"204/,C,1*"R,5O"2;5,8"B41;,C,;"4+,01+B"2B"2"

;)85+)/6"f281B"H"28*"&",8*,;251"5O1",8*K;5,)8")C"5O1"X$%'%"5+28B;+,45",8"5O1"

,8C1;51*"4/285B",8"5O1"-+118O)KB16"
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N18;1<"5O1+1",B"BKCC,;,185"92+,25,)8",8"5O1"B5+18-5O")C"5O1"X`="C/K)+1B;18;1"+1B4)8B1"5)"+1\K,+1"5O25"2//",8*1418*185"

5+28BC)+0285B"0KB5"L1"51B51*"5)",*185,C>"5O1"4/285B"R,5O"5O1"0)B5"+24,*"28*"B5+)8-1B5"+1B4)8B1"R,5O"0,8,02/"L2;F-+)K8*6""`)+"

1P204/1<"\K285,525,91"*252",8*,;251B"5O25"5O1"2;5,925,)8"0KB5"L1"-+1251+"5O28"C)K+!C)/*"5)"L1"9,BK2/,S1*"2B"*,CC1+185,2/"L>"

;)8C);2/"C/K)+1B;18;1"0,;+)B;)4>6"""TO1"+102,8,8-"4/285B"R,//"L1"BKLQ1;51*"5)"C,82/"51B5,8-"R,5O"RO)/1"4/285",8);K/25,)8B"

VTable 1Y6"D/)82/";)4,1B")C"12;O"/,81"R,//"L1"02*1"L1C)+1"192/K25,)8"L>",8);K/25,)86""`)//)R,8-";/)82/"4+)42-25,)8<"#I"

5+28B-18,;"/,81B")C"12;O"4+)0)51+"+102,8"5)"L1",8);K/251*"R,5O"Xf K8*1+"-+118O)KB1";)8*,5,)8B<"2BB1BB1*"L>";)8C);2/"

0,;+)B;)4>"28*"\=D("C)+"5,0,8-"28*"/);25,)8")C"+1B4)8B1")C"5O1"+1B41;5,91"4+)0)51+B"5)"5O1"4+1B18;1")C"5O1"L2;51+,26""TO1B1"

B5K*,1B"R,//"*191/)4"2"BKCC,;,185/>"*152,/1*"4,;5K+1")C"5O1"5104)+2/"28*"B425,2/"2B41;5B")C"Xylella!,8*K;1*"-181"1P4+1BB,)8"

*K+,8-"L2;51+,2/";)/)8,S25,)8",8"B510B<"/1291B"28*"415,)/1B")C"-+241B"2B"2"L2B1"/,81"C)+"KB1"2B"2"*,2-8)B5,;"5))/"C)+"5O1"1CC1;5")C"

425O)-18"B1;+151*"0)/1;K/1B"2B",8*,;251*"12+/,1+6""D+,51+,2"C)+"B1/1;5,8-"5O1"4+,01"5+28B-18,;"/,81B"2+1"5O25"5O1>"1P4+1BB"2"

B41;,C,;<"+24,*"28*"B5+)8-"+1B4)8B1"5)"Xf",8C1;5,)8"R,5O"/)R"L2;F-+)K8*"+1B4)8B16""(T!=D(")C"5O1"18*)-18)KB"-181B",8"

TO)04B)8":11*/1BB",8*,;251*"5O25"5O,B"4+)0)51+"R2B"1P4+1BB1*",8"5O1"4+1B18;1")C"Xf6""TO,B",B";)8C,+025,)8"5O25"L)5O"5O1"

18*)-18)KB"-181"28*"5O1"4+)0)51+"-181"CKB,)8",8"5+28B-18,;"4/285B"2+1"1P4+1BB1*",8"5O1"4+1B18;1")C"Xf6"
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h8"2**,5,)8"5)"5O1"Xf!2;5,9251*"+1B4)8B1")C"5O1B1"4+)0)51+B<",5",B"1BB185,2/"5O25"5O1"+1B4)8B1"5)"Xf"L1"B41;,C,;"5)"5O,B"L2;51+,K06""

T)"2BB1BB"5O1"B41;,C,;,5><"Xanthomonas campestris"496"vesicatoria (Xcv, "28)5O1+"P>/10"*R1//,8-"L2;51+,2"5O25";/)B1/>"

+1B10L/1B"Xf LK5",B"8)5"425O)-18,;")8"-+241"B1+91*"2B"5O1"L2;51+,2/"51B5";2B16""T+28B-18,;"X$%'%"R2B",8);K/251*"R,5O"Xcv 28*"

;)042+1*"5)";/)82/"4/285B",8);K/251*"R,5O"425O)-18,;"X f"25"5O1"B201";1//"*18B,5>"28*"192/K251*"L>";)8C);2/"0,;+)B;)4>"2C51+"

H#"*2>B6""TO1"4+1B18;1")C"c;9",8"5O1"P>/10"*,*"8)5"5+,--1+"5O1"1P4+1BB,)8")C"X$%'%!X`="RO1+12B"5O1"4+)0)51+"*+,918"X`="

R2B"2;5,9251*"L>"Xf, 2B"BO)R8"4+19,)KB/>6""TO1B1")LB1+925,)8B",8*,;251"5O25"5O1"4+)0)51+"R2B"+1B4)8B,91"5)"Xf in planta LK5"

8)5"5)"5O1"+1/251*"Xcv"VFigure 5). "h8"2**,5,)8<"+1;185"+1BK/5B"C+)0";)//2L)+25,91"1CC)+5B"L15R118"5O1"X,/;O+,B5"/2L)+25)+>"28*"

5O1"E+K18,8-"/2L)+25)+>"O291"*10)8B5+251*"5O25"4+)0)51+"X$%'%"1P4+1BB,)8",B"2;5,9251*"L>",8Q1;5,)8",85)"5O1"-+2419,81"

415,)/1")C"Escherichia coli";1//B"1P4+1BB,8-"2"B,8-/1"Xf"4+)51,8<"5O1"51041+25K+1"K8B52L/1"4+)51,8"B>85O1B,B"1/)8-25,)8"C2;5)+"
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4+1B18;1")C"Xf",8"5O1"92B;K/2+"B>B510")C"-+2416"E2;51+,2"R1+1",85+)*K;1*"L>"4K8;5K+1",8);K/25,)8"2B"

,//KB5+251*",8"Figure 26"".82/>B,B",B"L>";)8C);2/"0,;+)B;)4>6"E/K1";)/)+"+14+1B185B";O/)+)4O>//"2K5)!
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