A sl 5 Ul
W'°k9 .L.Lw‘ cY a)l.q.v: c/\a .\.b—

S AL polastl o3 BT (55 Olada ol JUS b3l a5

©58 s 6, 9l o8 5l eslawl b Xanthomonas citri subsp. citri

PP el ) e e (ke e e D515k L phas s e
IR S RS il 2Y e OIS oK (53 5LS p ke aaSiils ¢ SCEalS i ol 5 (6 S5 an el SIS ¥ )
i e ksl <Y 0L (530l S s SRl Dlikes lajle p2S (S oS Slidos des go  ALS b
S5 am 03,8 LSl =0 01,6 (ol (b ol 5 KBS e o ol s5 ( ALS (5 5T 5
O (g Lo o83 (3 5SS 5 o3 p sk 0dSCEl (S ST 0 5 ok
(Y88 372y o A8 LT il s )
S

5l alei3b S sl s Xanthomonas citri subsp. citri Jale U 5538 O g 53 sed DL lagsley 51 LS 0 oL SL SSLs
Sl i nl 53 el (sl 4 pislie LS A5 pmen 5 00T OLLS lalid | late 4 olantl glassl ST A5 sla Sl
A ey LS e LS (gley Jule oS ade s ol L;;L.»dﬁ‘ldgb;bjd}l;- S 55 sl A5 gl ae opl 5 eslind
)sdﬂjﬁb&_ﬁjwdﬁputy @ijwlﬂ;\ &5l 3l &S (HIpE) o she 5 (PthA) uS 30 59 5 sk ol (6l
5 RAd W5 2l SL Obse 53 S S5 S se 4 HIPE 5 pthA (gla s Il s Ol 03 31 0l g 4 il 0554 i len
ol L3l lulds gl ool bl e e 55 Sladas sl 650 sle lbuls 51uis § el 31 S 5ses S s, L
jJ_Jer\HrpEjpthA Y J.QSL? 6LA ;}:‘Sﬁj‘ikﬁl")’ks_)iﬂ"jo d}furbu'bfw‘ 6LA)"L9C.»:A.A.>-6)L~L;& L eslatal
w313 | HIpE 5 pthA (glapfis a0 Jlaasl CulblB S 555 sl i oy o 15l 0ol Jace 5 05 51 ade ool (glal ol
seba L;JL.J:'J L5 sk 4 Ol e el (giluliar a3l 5 sy 50 LS e L St L (golen 031 OlalS by b
.J}ojeéu';w\ (_JL'}LS}J}A
(5B iales o S8 (LS e oL SL SOLe HIPE (15 5 pthA 5y 5 550l 1 g dlS slasly

Production of polyclonal phages harbouring antibody fragment genes against

Xanthomonas citri subsp. citri using phage display technology
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Abstract

Citrus bacterial canker, caused by Xanthomonas citri subsp. citri (Xcc), is amongst the important diseases of lime orchards in southern
parts of Iran. Phage display has been used to produce specific antibodies for detection of pathogen-infected plants as well as development of
resistant varieties. An effector, namely pthA and a pilus protein, HrpE, the major critical components of type III secretion (T3S) system with
roles in pathogenesis, were chosen as antigens. Recombinant forms of the proteins (pthA and HrpE) were expressed in a bacterial host and
purified via affinity chromatography. Tomlinson phage display libraries including single chain variable fragments were used for isolation of
the specific antibodies. Biopanning, 3 rounds against pthA and HrpE proteins, allowed enriching antigen-specific phages. The specificity of
phages was tested using ELISA. Moreover, the phages were able to detect the plants infected with citrus bacterial canker.
Key words: Biopanning, citrus bacterial canker, effector protein pthA, HrpE protein, phage display.
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Fig. 4. Specificity of selected polyclonal phages for detection of

infected plants by PTA-ELISA. Different letters indicate significant

differences between samples (P < 0.05).
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Fig. 2. Comparison of optical density in 405 nm from phages
obtained in biopanning processes of Tomlinson I against HrpE. x
axis: phages from the 1%, 2" and 3" rounds of biopanning. BSA and
pthA protein used as a negative control. Different letters indicate

significant differences between samples (P < 0.05).
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Fig. 3. Comparison of optical density in 405 nm from phages
obtained in biopanning processes of Tomlinson I against pthA. The
horizontal axis contains the phages from the 1%, 2™ and 3" round of
biopanning. BSA and HrpE protein used as a negative control.

Different letters indicate significant differences between samples

(P <0.05).
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