20 4 Vol.20 No.4
2004 7 Chinese Journal of Biotechnology July 2004
%
250100
177
380uW/ e’ Imin 2min PEG 1 176 +
cha9 + UV Imin 16 RAPD
5 7 SSR I 176
+ chad + UV 2min 3 177
RAPD
Q943.1 A 1000-3061 2004 04-0610-05
cha9
176
177 cha9 176
uv
12
1
1.1
177 cha9
176 24D 2 mg/L MB
P. juncea Fisch. Nevski 2n = 14 3d 7d
Poaceae Triticeae Psathyrostachys Nevski 89
Comeau and Plourde 1987 3d =
345 1:2 25°C 8 h 1%
RS 1% 0.5% Y-23 5 mmol/LL
MES 0.6 mol/L 5 mmol/L. CaCl, pH 5.8
¢ 0.6 mol/L 5 mmol/L CaCl,
1996 pH 5.8 1 x 10°/mL 3.5 em
! 0.2 mlL 380
W/ em’ Imin 2min
1.2
Triticum aestivum L. 177 1:1
PEG
176
2003-12-10 2004-03-17
No.30370857 863 No.2001AA241032
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I 176 + cha9 + Imin [ 176 + cha9 + 1 16
2min [ 176 + cha9 + V176 + cha9 2~3cm Img/LL2 4-D MB
1~2 5
Ps 25C 2%
1.5~2.0 mm 1
1~2 ’ Il 60 d 3
1.3
1.3.1 2 3
Imol/L. Tris HCI pH 8.3 4°C 2 h 12 000 m v 1
r/min 10 min Y
10
1985 177 cha9
1.3.2 177
176
1.3.3 RAPD CTAB
DNA ' " RAPD OPA-01 OPA- 5.64d
17 OPA-19 OPF-05 OPF-12 OPH-04 OPH-20 OPG-19
Operon 10-mer primer Operon Technology USA  PCR 2.2
4
TAE 2.2.1 I
1.5% 16
1 SSR 1~2 357
Table 1 The sequence of the SSR primers 2
g —
Locus Location gene Repeat Primer sequence 5'-3’
WCt6 Intergenic region C 10  TCACAGGCTGCAAAATTCAG
trnC-rpoB GGATAATAATGCTGTCGGACC
WCt7 coding region A 12 ATCGTTCCCCACAAGACAAG
ropC2 AGGGTTAAATGTTAAATGGGGG - ‘
WC9 Intergenic region T 12 CGCAGCCTATATAGGTGAATCC ’
atpl-aipH TTGCAACCAAGCAGATTATCC
WCt1 Intron A 14 TTTTATCTAGGCGGAAGAGTCC
atpF TCATTTGGCTCTCACGCTC
WCtl3  Intergenic region A 15 TGAAAATCTCGTGTCACCA
trnF-ndhJ TGTATCACAATCCATCTCGAGG
WCi20 Coding region T 10 TTCCATTGGGTAGGGCTTC
infA GTAATCGCCCCCGCCTATAGT 16
WCt23  Intergenic region T 10  TCCAGAAAGAAAAACCGGG ! . )
pl14-pl16 TAGCTGCCAGTAAAAATGCC Fig.1 Hybrid plant from No.6 hybrid clone
pi 176 cha® 8 7 6 5 4 3 2
1.3.4 SSR CTAB
DNA SSR 1 PCR
13 Ishii et al 2001
1L 10% 40 min 3
5 min 5 min 10 min 30 min
1g AgNO; + 1.5 mL + 1L 5 min
30g NaCO; + 1.5 mL 37% 200pL 10 mg/ml.
Na, S,0; + 1L H, 0 1L /
2
10% 3 ~5 min 2 Fig.2 Peoxidase analysis of the parental and regenerated clones
2 min 1 —> characteristic bands of wheat > characteristic bands of P. juncea
» new bands 176 cha9 lane 2 3 two lines of wheat Jinan 177 pj
2 lanel  P. juncea
2.1 2.2.2
2n=42 ) )
7~8d 404 © HERFEMEYHRFAATIRSHER http://journals. im. ac. cn
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176 32~38  cha9 A M 12 11 7 chad pj 176 5 4 3 2
24 ~ 28 2n=14 7
11
~ 14 3A-C 35
~55 2
40 ~ 50 46 2
3D~
F B M 12 11 10 7 cha9 pj 176 5 4 3 2
2

Table 2 The chromosome numbers of some regenerated clones

Chromosome number ~ Clone 3 Clone 6 Clone 9 Clonel2

<35  Number 13 6 4 1
Ratio/ % 14.4 7 4 3
35-45 Number 53 28 39 18
Ratio/ % 59 33 39 60
45-55 Number 18 4 49 9 4 RAPD — OPFI2 A OPHA B
Ratio/ % 20 5 49 30 Fig.4 RAPD analysis of regenerated clones and the parents
555  Number 6 7 3 ) Cha9 176 the two lines of wheat Jinanl77 pj P. juncea 2 3 4 57

Ratio/ % 6.6 8 3 7 10 11 12 number of the regenerated clones M ADNA/Hindlll + EcoR
Total number analysed 90 85 100 30 I molecular marker. A electrophoresis pattern of RAPD with primer OPF-
12 B electrophoresis pattern of RAPD with primer OPH-4 <— character-
istic bands of wheat < characteristic bands of P. juncea < new bands

2.2.3 RAPD 8 RAPD 16
123 4 5 6 7 8 9 10 111213 14 15 16 pjl76cha9M
DNA PCR
4 177 176
cha9
OPH4 2345710
11 12 176 cha9
& 5 SSR Wet6
2.2.5 S8R 7 Fig.5 SSR analysis result of regenerated clones and the
Wet6 Wet7 Wetd Wetll Wet20 Wet23 parents with primer WCt6 Cha9 176  the two lines of wheat
Wetl3 3
Wet6
5
177
B
177
176
cha9
Fig.3  Chromosomes of the parental and regenerated clones Cha9 24 ~28 Fig. 2b

A chromosome fragments A callus chromosomes of wheat 176 2n = 34 176 1 ~38 Fie. 2

B chromosome numbers of wheat suspension cha9 2n=27 C chromo- - 8. <a

somes of P.juncea 2n=14 D chromosomes of clone No.6 2n=48 E

chromosomes of clone No.9 2n=50 F chromosomes of clone No.12 2n 176 Cha9

=46
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uv
cha9 176 1
16
cha9 176
14
67 ~ 80 36
cha9 s ~55 42 ~ 50
RAPD 8 176 cha9 23
4  OPH4
176 cha9 3
3 RAPD
Table 3 Cytology isozyme and RAPD and differentiation of some regenerated clones
No. of cell clone Chromosome counting ~ SCF  small chromosome Peroxidase iiozyme RAPD pattem Different%ation
average fragmenl pattern’ capacity
4.62 1~3 P PN -
46.67 1~2 PN p plant
46.66 1~3 PN P plant
12 46.1 1~2 P PN -
A P containing partial specific bands of both parents N = containing new band s . — no differentiation
uv
¥ Forsberg Fig. 5
1998 uv
UV 17
uv uv DNA o
19 20 uv
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Asymmetric Somatic Hybridization Between Mixed Wheat and Psathyrostachys juncea

LI Cui-Ling XIA Guang-Min"
School of Life Sciences ~ Shandong University — Jinan 250100  China

Abstract  Psathyrostachys juncea is a potential source of useful genes such as the barley yellow dwarf virus resistance salt
tolerance and drought tolerance for wheat improvement. Conventional sexual hybridization between wheat and Psathyrostachys
Juncea is very difficult to occur as the two are sexual incompatible. Somatic hybridization is a promising technique for creating hy-
brids across the sexual border. Here we report a fusion system for somatic hybridization of wheat using PEG method. Mixed pro-
toplasts of two wheat Triticum aestivum L. cv. Jinan 177 culture cells cha9 and 176 were used as the recipients to fuse with
the donors the protoplasts of Psathyrostachys juncea Fisch. Nevski irradiated with ultraviolet light UV at an intensity of
380.W/cm’® for 1 min or 2 min. Sixteen clones were generated in the combination | wheat 176 + wheat cha9 + P. juncea
1 min UV treatment and five of the hybrid clones could differentiate to green plants. All the regenerated clones were confirmed
as somatic hybrids by cytological isozyme chromosome and random amplified polymorphic DNA RAPD analysis. Chloroplast
genome of the hybrids was analyzed using 7 pairs of wheat-specific chloroplast microsatellite SSR  primers. Three clones were
obtained from the combination [ wheat 176 + wheat cha9 + P. juncea 2 min UV treatment and all browned slowly and
died in 3 months. This result indicated that the mixed wheat cells was helpful to the formation and regeneration of hybrid callus

and the dosage of the UV had significant effect on the development of the fusion products.

Key words  Triticum aestioum L. Psathyrostachys juncea Fisch. Nevski asymmetric somatic hybridization regeneration sys-

tem RAPD
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