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Molecular diagnosis and detection of Puccinia triticina in China
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Abstract: Wheat leaf (brown) rust, caused by Puccinia triticina , is one of the important foliar diseases
of wheat in the world. Our objective of this research was to develop PCR assays for rapid identification
and detection of P. triticina, which would be utilized in the accurate forecast and seasonal control of this
destructive disease. The genomic DNA of P. triticina and P. striiformis was comparably amplified by a pair
of primers based on conserved B-tubulin gene sequence, and then a 268 bp specific DNA fragment of P.
triticina was isolated and purified. Based on its sequence, another two primer sets were designed success-
fully to obtain the new sequence characterized amplified region (SCAR) markers of P. triticina, which
could be amplified in all test isolates of P. triticina, whereas no DNA fragment was obtained in the other
alien fungus species. The detection accuracy of the primer sets of BAFBY (1) /BAFBY (r) was 5.00 pg
/L. The new SCAR markers of P. triticina can also be detected in wheat leaves post-inoculated 24 h.
Development of a high-through kit for the rapid diagnosis and detection of wheat leaf rust based on the re-
sult would be anticipated in the further study.
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PCR 73#T7E M ] Research, Inc. Y PTC-220 #Y
PCR X 347, 514 BAF6(f) :5'-ACCCACAACCGC-
CAACATGCGTGA-3'Fl BAF2(r) :5'-CGTACCGGGCT-
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rum 1 B - T & 5L A O] SF T 51 ( EMBLS-
56922) 1) INAMAE R FIAAERTE oDNA (1 PCR H#
PHIAR Ry 25 pL, 446 10 x PCR Buffer (Mg
Plus) 2.5 pL,dNTP Mixture (4% 2.5 mmol/L) 2.0 uL,
BAF6(f) (10 wmol/L) 1.5 L, BAF2(r) (10 pmol/
L) 1.5 pL,# A DNA (20 ng/pl) 1.0 pL, TaKaRa
Tag(5U/pL) 0.5uL,ddH,0 16.0pL, PCR 2 &1
:94°C 5 min, 1 MEFR;94 °C 305,50 C 30 5,72 °C
90 s,35 MEHR ;72 °C 5 min 1 MG, P 1G24 FH %
AL 5 AIBIEREEENE (0.5 x T BE HLJKZE Ml HL
VKM B, DL ULTRA - URLET PRODUCTS % i % %
Brid AT BT LUK ISR

TESEHMT N P U] U2 455 T R e -7 PCR
gt , AR 4 L M)A FR A F] Catcher Spin GEK-
050%E 118 TR & I e ik, s db st BB A i 4
AR AN T ) R 45 B L NCBI A9 Basic Local
Alignment Search Tool #F17 ¥ 51 $f £z, 15 21| 45 7 4
PCR F B8 4K ; 4k 1M A BLASTN #2575 Gen-
Bank \EMBL DDBJ ,PDB "1 (971 17 7 [R5 4: HEXT
1.4 INEMSEE SCAR FRIZHIE L SI6E

HR4E PCR LY HIRAF AR S o B & K7
G, LA Primer 3. 0 3K 7EZk 1T SCAR HFE 515149,
2 A6 T B S R AR A BR A Rl b2 G b i 2o it



6 B AR /N AR R RS T2 BT AR 563

— AL PCR SRR Z AR 2R3 /N2 4
BRRFSERY SCAR #Rid

B BERR BT SRS AR DNA 14T PCR 471, 5
% SCAR FRic BRI RAKE DL/ 2000 )5l A
BI/NZE 2545 1 Puccinia strittformis | FF 45 B Puccinia
graminis JREEH Fusarium graminearum AR} Erys-
iphe graminis BT Rhizoctonia cerealis VRN Aler-
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J¥%1 ( GenBank accession EU084038) (&l 2). 7E4k
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DDBJ #1 PDB )7 A [a) A

268 bp

B 1 5|44H& BAF6(f)/BAF2(r) X/NEMFEMFFEEELA DNA A9 PCR # LR
Fig. 1 The PCR patterns of gDNA of P. triticina and P. striiformis by the primer set BAF6(f)/BAF2(r)

HE:M:DNA 53 FEFRIC; 1 ~6 43308 . P. stritformis (CYR32) \P. triticina(071807) \P. triticina(072403) . P. striiformis (CYR29) . P. tritic-
ina (072406) \P. triticina (071804 ) , Note: M: DNA marker; 1 -6 P. striiformis (CYR32) , P. triticina(071807) , P. iriticina(072403) , P. stri-

iformis (CYR29) , P. triticina (072406) , P. iriticina (071804).

1 acccacaacc gccaacatgc gtgatgatcc gagtcttata taaccctact

ttctccaccc

61 accagccctc

tcgcdectecc gatgtagget goatlcgtaag caggacaccg

cggtatgtcc

121 acagaagcag gatgcatgta gctgacggcecg ggttgectgeg tectggtttgg

cttgagcagc

181 ttgcagcgge cgcggtcttt gtgccgacga tgggectacct gatga

241 agcactcgtc gatctcgagc ccggtacg

ccc cgggoccgecce

2 INEMFERRME PCR FRIEKFT!

Fig. 2 Nucleotide sequence of the specific band of P. triticina
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FRAE /N 45 R R P DNA R BEF 51, L Prim-
er 3.0 FAAEL TS R AR Y 35 14, At
AR A BRI ARA R A RS ., 528
1 51 A BAFBY (f1): 5-CCTCCGATGTAGGCTG-

GAT-3'; BAFBY (£2) . 5'-CCGATGTAGGCTGGATCGTA-
3";BAFBY(r) ;:5'-CTCATCAGGTAGCCCATCGT-3',

B XTI PCR (9 IS 40T 704k . 10
x PCR Buffer2.5 pL, MgCl, (25mmol /L) 1.5 pL,
dNTP Mixture( 4% 2.5 mmol/L) 2.0 uL,BAFBY (f1)/
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BAFBY(£2) (10 pmol/L) 1.5 uL, BAFBY (r) (10
pwmol/L) 1.5 wL, #E A DNA (20 ng/pL) 1.0 pL,
TaKaRa Taq(5U/pL) 0.5 pL,ddH,0 14.5 pL; PCR
FREEAHM 294 °C 5 min, 1 MIEH ;94 °C 30 s,60 °C
30'5,72°C 40 5,35 PMEF;72°C 5min 1 MEFH, H
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ARE Pt B TR R bR R AT Y B A5 SRR LAS Y
204 BAFBY (f1) 5 BAFBY (r) 34, ] 15 3K fiF
A 151 bp BY/NFE 455 1 SCAR #ric; IS4 &
BAFBY(f2) 5 BAFBY(r) ¥ 4 w53 N 148
bp MI/NE 45 SCAR Fric (K 3) .
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Primer dimmer

3 INEREEE SCAR #Ri2H) PCR ¥ 38
Fig.3 The PCR amplification of SCAR markers of P. triticina

TE:M:DNA - FEFRIC; 1 ~6 I3 35145 BAFBY (f1) /BAFBY (1) ; 7 ~ 12 Y9 3514 BAFBY (£2) /BAFBY (1), 1,7:
ddH,0; 2,8 071807; 3,9: 072403; 4,10 051804; 5,11 070301 ; 6,12 070502, Note: M: DNA marker; 1 —6 was amplified with primer
sets BAFBY (1) /BAFBY(r); 7 — 12 was amplified with primer sets BAFBY (£2) /BAFBY(r). 1,7 ddH,0; 2,8 071807; 3,9 072403;

4,10 051804; 5,11 070301 ; 6,12 070502.

2.3 SCARFZHIREESHRERLNER

o FEE B 5 B AR DNA #R 4 1. 00 pg/ L
2.50 pg/uL.5. 00 pg/pL.10. 00 pg/wL . 100. 00 pg/
pL . 1.00ng/wL 10. 00 ng/wL A1 100. 00 ng/ L, ¥

M 1 2 3 4
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500 bp—
400 bp—|

300 bp—|
200 bp—
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FE VS|4 BAFBY (f1)/BAFBY (v) #E4T4 14 4%
LT, A 5.00 pg/ L ~ 100. 00 ng/pl. BIAEH DNA
RS I 3 K BE S 151 bp B9 SCAR #Ric, HER
DNA W EERK P34 i = s (1 4)

5 6 7 8 9

B4 /NEMEHE SCAR HRiCHREERT
Fig. 4 The sensitivity test of the SCAR marker

. M:DNA 3 FRARIC; 1 ~8 AR 43514 100. 00 ng/ L, 10.00 ng/ L 1.00 ng/ L. 100. 00 pg/pL.10. 00 pg/pL. 5.00 pg/
pL.2.50 pg/pL F11.00 pg/pl; 9:ddH,0, Note: M: DNA marker; 1 —8: template DNA with the concentration of 100. 00 ng/pL, 10.00
ng/pL, 1.00ng/pL, 100.00 pg /L, 10.00 pg/pL, 5.00 pg/pL, 2.50 pg/wL and 1. 00 pg/pL; 9. ddH,O.
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Fig.5 The specificity detection of the SCAR marker of P. triticina

7 :M:DNA 7 FBARC;1 ~4 BB DNA 43518 P. triticina F7FE 052404 070301 ,070510 ,072409 ;5 ~ 13 (4 DNA 43514 P.
strisformis \P. graminis . Fusarium graminearum Erysiphe graminis .Rhizoctonia cerealis Alternaria triticina | Tilletia foetida | Tilletia contraversa ,Co-
chliobolus sativus; 14; ddH,0, Note: M: DNA marker; 1 —4; 052404, 070301, 070510, 072409 ( P. triticina) ; 5 — 13 ; template DNA of P.

strisformis , P. graminis, Fusarium graminearum, Erysiphe graminis, Rhizoctonia cerealis, Alternaria triticina, Tilletia foetida, Tilletia contraver-

sa, Cochliobolus sativus; 14: ddH,O0.
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500 bp
400 bp
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E 6 Em/IhEM R AIEER PCR &N
Fig.6 The PCR detection of wheat leaves infected by P. triticina

7. M: DNA marker; 1. CK, ¥AMEIERR/NEMN R 2 ~8: #FE1.2.3.4.5.6.7 KIG/NEMF; 9. 070430( P. triticina) . Note:
M. DNA marker; 1. CK, wheat leaves inoculated with French chalk; 2 — 8 wheat leaves post-inoculated 1, 2, 3,4, 5,6 and 7d; 9. 070430

(P. triticina ) .
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