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Mutations induced by biolistics affecting viruence in
Puccinia striifformis

ZHAN G Rujia,WAN G Yang ,WAN G Me-nan JIN GJirn-xue ,L | Zhen-qi

(Collegeof Plant Protection, Northwest A & F University, Yangling, Shaanxi 712100, China)

Abgtract : In order to obtain the virulunce with genetic tag ,insertional mutagenesis was made in Puc-
ciniastriif ormis by usng biolistics with the wild virulent albino strainsof P. striif ormisastrangormation
acceptors and the plasmids with gene conferring red stance to hygromycin B as vectors. Result showed ger-
mination rate of trandormed urediogpores on media contaning hygromycin B reached the highest rate of
36.09 % when the transformation was hydrated 2 hours before bombardment of albino strain urediospores
and under the delivery pressureof 1 100 Psi. The trandormants were further propagated and stably select-
ed on screen cultivars for four generations,through which we obtained two virulence mutants of strains.
Virulence of Mw2 isolate generated by norrvirulence mutation on Mentana host was reduced ,and trans
formed to reaction type 2 ,different from the original reaction type 4 ;Mw-s i0late transformed to type 2 and
3 on Mentana host fromitsoriginal race Type 4 ,which wasindicative of virulence differentiation. The viru-
lence spectrum of mutants on China differential hosts indicated that significant virulence changes had oc-
curred in each mutant in comparison with original races. Fragments of interest were also obtained by PCR
amplification of two virulence mutantsof strains,which showed Mw2 and Mw-s were mutated by Hyg gene.
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p KL Hygl4 DNA ,
EcoR | pKL Hygl4 DNA ,
, - 20
1.3
4 mg/ mL
( 0.01% 80) , 30u L
1% 2% , 4
0.5,1,1.5,2 h,
1.4
PDS21000/ He (Bio-Rad)
(6 mg , 100
ML 50% ) 10pL, 20U L DNA ,50
ML 2.5 mol/L CaCl; ,204 L 0.1 mol/L ,
, , , 60 L
; 6 :
2.5cm,
0.8 cm,
6cm, 27 kPa, 0.6M m,
650,900 1100 Ps
1.5
p KL Hygl4 ,
50U g/ mL
, 4 ,8 10 h
1.6

50
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Mg/ mL , ( 5-CCGTCAACCAAGCTCTGATAG3) ,
) 24 h 14 16 25
: ML, 10 x 2.5UL, MgCl2 (2.5
16 h/8h, 8000 10000 Ix, mmol/L)2.5ML ,dNTP(2.5 mmol/L)2.0p L ,Taq
60% 80 % (5U/L)0.25p L ( MBI Fermen-
, tas ) . DNA (20 ng/u L) 40 ng,
, hphF,hphR  2.0p L (10M mol /L) ,ddH.0O 11.75
, ML MJR ( )
( ) 194 5 min; 94
, , 45 s, 63 1 min, 72 1.5 min,35
4 ; 72 20 min , 5
) ML 1.5%
,DNA Marker DL 2000
1.7 (2 000,1 000,750 ,500,250,100 bp) ,
Hyg ( Gene Genius ) DNA
, 4
) Hyg
PCR , 2
2.1
DNA CTAB/
s, Chen [ 1 , 2h,
Hyg PCR : 650,900,1 100 Ps ,
Hyg hphF (5 - , 1100
GAGCCTGACCTATTGCATCTC3) hphR Ps ,  36.09%
1 pKL Hygl4
Tablel Gemination rate of urediosporesof P. striiformisafter the trandormation of p KL Hygl4 %
| P4 / h Gemination time
Delivery pressures 0.5 1 1.5 2
650 5.70 7.69 10.63 17.71
900 0 2.27 15.70 21.13
1 100 0 5.37 25.77 36.09
(CK) Serilizated water 1.34 11.66 27.57 14.66
2.2 , 7 , 3
-5 2419 (4 1,2 ,3) , 4 (3 -
2419 4, 3 0;) (3 -0,0;) 3 (3-0)
3 1100 Ps ,
, -5 2 (2, 1
Table 2 Infection type of stripe rust mutants on screen cultivars
Mutants Screen cultivars Infection types Mutants Screen cultivars Infection types
Mwm-1 2419 Mentana 1 Ms1 Jubilgina 0
Mw-2 2419 Mentana 2 M32 Jubilgina 0;
Mwm-3 2419 Mentana 3 ME1 3 Fengchan 3 0
Ma-1 Abbondanza 0
M mutant ,

Note: M means virulent mutants,and subscript means the first alphabet of cultivar$ names and the code of mutants,respectively.
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2.3
2
l i) 1
3) Mwum2 Mwms
1100 Ps 2419
3 , -5 2419
1 4, M w2 2 yMu-3
2419 2,3 -5 '
1. 4 ;2. 1 Mm2 M-z 3 )
3. 2 4. 3 . M
. . ; M-2
Fig.1 Phenotypes of origina race and Albino-5 by
1 100 Ps on seedling leaves of Mentana , Mus
1.Original race infection type (1T)“ 4" ;2.Bombed race IT* 1" ;
3.Bombed race I T* 2" ;4.Bombed race I T* 3"
3
Table 3 Infection type of stripe rust mutants on Chinese wheat differential cultivars
Wild type Insertion mutants Wild type Insertion mutants
) ; . -5 . . ) -5
Differential cultivars Sipe rist Mura YIS Differentia cultivars Stripe rust Mz  Muws
Abino-5 Abino-5
Trigo Eureka 0; 0; 0 Jubilgina 3 3 3
Fulhard 4 4 4 3 Fengchan 3 3 4 4
128 L utescens 128 4 4 4 13 Lovrin 13 0; 0; 0;
2419 Mentana 4 2 2,3 655 Kangyin 65 0; 0; 0;
Virgilio 0; 0; 0; 11 Suwon 11 0; 0; 0;
Abbondanza 3 0; 3 Zhong 4 0; 0; 0;
Early Premium 0; 0; 0; 10 Lovrin 10 0; 0; 0;
Funo 0; 0; 0; 46 Hybrid 46 0; 0; 0;
1 Danish1 0; 0; 0; 169 (CK) Mingxian169 4 4 4
2000bp —
1 000 bp -
750 bp
500 bp
250 bp
2 PCR
M.DNA ;1. pKL Hygl4;2. -5;3. Mm2;4. Mm3;5. 650 Ps ;6. 900 Pd ;CK.

Fg.2 Hectrophoressof PCR ampliconsfrom Albino genomic DNA by bombardment
M.DNA marker ;1. Plasmid pKL Hygl4;2. Albino-5;3. Mm-2 ;4. Mum-3 ;5. White isolate of wheat stripe rust-5 by 650 Psi ;
6. White isolate of wheat stripe rust-5 by 900 Ps ;CK. H20
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