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Abstract; [ Aim] Alternaria triticina causing wheat leaf blight is a quarantine fungus in China. This study establishes a TagMan-
MGB probe-based real-time PCR method targeting species-specific genetic markers for rapid, sensitive, and accurate detection of
this fungal pathogen. [ Method] According to the sequence differences in the translation elongation factor (EF) between Alternaria
triticina and its closely related species, a pair of species-specific primers and a minor groove binder (MGB) probe were designed via
conserved region alignments. The real-time PCR conditions were optimized as follows: a final primer concentration of 0.7 pmol - L™
and a final probe concentration of 0.9 wmol + L. The feasibility of the method was validated through specificity, sensitivity, and
simulated sample testing. [ Result] Specificity testing results demonstrated that the method can specifically detect A. triticina while
showing no cross-reactivity with non-target species. Sensitivity testing results showed that the lowest detection limit was 20 pg of total
DNA in a 10 pL reaction system. Simulated sample testing results confirmed the method’s applicability for detecting samples suspec-

ted of carrying A. triticina. The entire reaction process took approximately 1 h, and the detection was performed in one-tube without
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post-PCR handling. [ Conclusion] The optimized real-time PCR detection method developed in this study is rapid, sensitive, and

accurate. It provides a crucial technical reference for the early detection of A. triticina, which is critical for preventing the introduc-

tion and spread of this major wheat pathogen, supporting enhanced quarantine surveillance programs.
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Table 1 The strains used in the study

W RS 5 WAl 2K U E 3 A
Strain code Strain name Location Source Host
CBS 121461 A. triticina ] Tran CBS* INEE T. aestivum
CGMCC 3.9868  A. triticina EJFE India ceMmec? INZZ T. aestivum
ATCC 36205 A. triticina ENJE India ATCC® INE T, aestivum
XM2662-2-9 A. alternata fil &K Canada NS E-ghyed Laboratory preservation INFZE T, aestivum
XK-5-21 A. alternata M B2 T IH Kazakhstan ALK ZEPR-AF Laboratory preservation [ H 3§ H. annuus
DK-2-17 A. alternata ZENHHL Venezuela ARSI FE-AF Laboratory preservation ] H¥% H. annuus
A16-22 A. alternata %K Canada NS WY Laboratory preservation INFE T. aestivum
XK-6 A. alstroemeriae W& % 73 Kazakhstan ARSI S ARAF Laboratory preservation 7] H 2% H. annuus
XK-14 A. arborescens M B2 U TIH Kazakhstan ARG AT Laboratory preservation W H3§ H. annuus
XM18912-1 A. chartarum WAF Austrlia ARSI ZEARAT Laboratory preservation  /NAZ T. aestivum
XK-2 A. compacta IA % i HidH Kazakhstan NS gy e Laboratory preservation ) H¥% H. annuus
XK-19 A. helianthiinficiens M B2 50T Kazakhstan A ZER-ATF Laboratory preservation 1] H 3§ H. annuus
XM18912-12 A. infectoria HRF Austrlia RS E AT Laboratory preservation  /N& T. aestivum
XM2662-3 A. infectoria fN& K Canada ARSI 24T Laboratory preservation INFE T, aestivum
A21 A. infectoria fl& K Canada NS gy ed Laboratory preservation INFZE T, aestivum
AlS A. infectoria JNE K Canada A ZEPR-AF Laboratory preservation  /NZZ T. aestivum
XK-11 A. seleniiphila W% 7E 30730 Kazakhstan ARSI FERAF Laboratory preservation 1] H¥E H. annuus
Al A. solani ey H2 4 Argentina ENSW gy e Laboratory preservation /N T. aestivum
XM2662-1 A. tenuissima fil &K Canada NS Yoy ed Laboratory preservation INFZE T, aestivum
XK-4 A. tenuissima W% 77 3H Kazakhstan AR R-AF Laboratory preservation W H 3§ H. annuus
XK-16 A. tenuissima A B e T3H Kazakhstan AR ZE R-AT Laboratory preservation [m) H¥% H. annuus
XK17 A. tenuissima W4 % i3 Kazakhstan ARSI S ARAT Laboratory preservation 5] H 2% H. annuus
XM18912-5-6 A. triticimaculans BRFII. Austrlia ARSI AR A Laboratory preservation INZ T. aestivum
A2-19 A.sp. Jn%& K Canada AR ERAT Laboratory preservation  /N& T. aestivum
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Fig.2 Specificity of the real-time fluorescent PCR
assay for A. triticina
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Fig.3 The optimization of primer concentration (A) and probe concentration (B) for the real-time fluorescent PCR assay
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Table 2 The repeatability results of TagMan MGB real-time PCR for A. triticina
DNA ¥ ¥ -
i 41 - Cr FlERE  BREK
. DNA concentration
Repeatability /(ng+ pL™") T4 1 Repeat | T 2 Repeat 2 T 3 Repeat 3 FH4J{H Mean Sb CV/%
2 Intra-group 20.00 22.47 22.53 22.59 22.53 0.05 0.22
2.00 26.63 26.64 26.74 26.67 0.05 0.19
0.20 30.58 30.94 30.91 30.81 0.16 0.53
0.02 33.88 34.02 34.22 34.04 0.14 0.41
ZH[A] Inter-group 20.00 22.44 22.44 22.55 22.48 0.05 0.23
2.00 26.60 26.42 26.67 26.56 0.11 0.40
0.20 30.55 30.96 30.95 30.82 0.19 0.62
0.02 33.74 33.45 33.16 33.45 0.24 0.71
3 itig ﬁ*%‘é%%*ﬁiﬂ‘ I3 ( Pryor & Gilbertson,2000) . Hi
. s : N . E& g sl B H,
HERS U )E E T Alternaria sp. & — S 22 R 1 4% WSS BRI, B TR p

B ﬂ%%ﬁi WE&W&EEE{% ( Thomma, 2003 ) . /me \fﬁ,\%gﬁ.% ﬁﬁ%%ﬁ%%@)ﬁ?ﬁﬂ’ﬁ%_
%%@E%ﬁ%ﬁmggW%%UMﬁ%me B3 S M rE A RIME AR ol 2 o 28 W 55 TG W 1) /) 1
age et al. 2015) . BERR TR T 0 N 2 2. 45— 2K 7] TR XA B0l B IR R R (VS R 2L
fﬁjca@%,m%ﬁzm%s@ﬁ;mmma@%zﬁ@, 7F,2020)

B S8 (Peever et al.,2004) ;55 —2RA] =/l
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