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Study on Influencing Factors of Mature Embryos
of Wheat by Particle Bombardment
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Abstract; Mature embryos of wheat as explants have many advantages for transformation. They can over-
come some of the immature embryos’ disadvantages, which is difficult to obtain throughout the year and
strictly limited by their suitable stage for culture. Mature embryos of wheat from cultivar EM12 in Hubei
province and mode variety Bobwhite were used as target materials. The effects of bombardment pressure,
bombardment distance, geneticin etc. on mature embryos of wheat by particle bombardment have been op-
timized in order to obtain a high frequency of plant transformation system. The results show that optimal
values of bombardment parameters were found to be a bombardment pressure of 900 psi at a distance of
6 cm for mature embryos. Mature embryos were more sensitive to geneticin G418 than immature embryos,
and they had to be grown for longer time before application of the selectant. The optimal selective concen-
tration of G418 for mature embryos is 20 —40 mg/L. Under these optimum conditions, the frequency of
transformation for mature embryos of wheat was up t0 0.3% -0.9% . The transformation system of mature
wheat embryos using particle bombardment has been set up preliminarily.
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1 BRE5RE

1.1 #%

EAR FbZ RS RO NE (Trisi-
cum aestivum L. ) i Fp ¢ B 12° FlsEBILHER,
fh % ¢ Bobwhite” ( B33t BB B W5 FT /Y Peter Shewry
BIRERM),

AR MAZEREESAHEHMNER (W
1Ax15) REFEE (0 gus) EFEFEF (M npe 1) 19
FRIFORIE R (/N E BT R £, A ¥ Bk
BAEREFANEHTRBE, EHEAT
AL BORL pCal-neo, R & H W HARIC KA neo
H (REHERBRLBE NPT ) |, B CaMV35S
BEFRTIKE), 2K 4630 bp (E 1),

H BN HB E

35S promoter Adhl intron neo Nos terminator

B,BamH 1 ; E, EcoR1; H, Hindll; N, Neco 1
B 1 M#I pCal-neo BFLNHEE

Fig.1 The restriction endonuclease of pCal-neo

1.2 #HiE
1.2.1 ZHHENES

BRBE : BB 5 K/ —B R /N E R F,0. 1%
HgCl, 1% 10 min 245, TR ZRIB/KBERR 3 K, BB
XA RKIGH NI ,25C BEFHEFR 12 h,
FRHFREBE. KH, B FHTHEELHE,
70% Z BT 5 min, TEEBKYER 1 ~3 K, HH
0.1% HgCl, %7 10 ~ 15 min, B E X WA E %
3~SKGBEEFMMFETEES IS, FEUR
BIE, HRR 9 om SR M348 20 ~ 30 PERAR,

G BBSR/NE T AE S 12 ~ 17 d f94h il Fh
Fo FI70% Z B2 30 s, BEFRIEASER L K, B
FH 0. 1% 9 HgCl, ¥2 6 min, CEZEMAESE3 ~5
Ko EBSTIES LHEFE R, &R ARE ERA
BRERED,9 om R MFHEM 30 ~40 NE
Ko

RRBARE G335 Z BT 4 B 7E 25°C (BB 44
TEHSEFRELTIEFRI~5d M1 ~2d, TG
FALMESMEAAERREREEAYELBHE
BIWKE 3 BEA TSR UER SRR,
1.2.2 BEEKR®RLE

¥ 1 g/l 5% 74 pCal-neo W EEE420.6 jm
SR, K F PDS-1000/He system P # (3£

[ BIO-RAD AR A=) Rl it k. B3GR
HMEMNERARR S ne/mg, AR 8 48, B
SRR IS FEN 0. 625 pg /125 pg, HL
#=ii 1K, ATt T &S E SR 900,650 psi, 3k
FHEEBE N 3.6.9 em 3t 6 NG HEERFE PR
IR,
1.2.3 BLEE#HRNEFABRREKREBE

HARBEHENHE SN ETESERE
MSSP, (JR¥AHE) 1 MSSP, (41fE) £, % S i i
HE G2 4k 1 K, LA G418 4EH neo BH A%
57,6418 ¥k EF i B 4 20.30.40.50 mg/L 3t 4 A
AEE, HIREEFRENRAGALARES G418 MiE
SEFREL B RESGALS . REES G418
e FeEE Ry, ERE BT SFl . R ES
AT G418 §9 AR 3 2k R BT A AR 45
UG KEG6 ~8 cm BHEE AR FIEHER
SERE L,

x1 B MMEXRELRS

Table 1 The component of induction, regeneration
culture medium

??E 1000

t N . L

m:d:::l Storage liquid m
MS Macrosalts (10 x ) 100 mL

L Microsalts (1000 x ) 1 mL
MS FeNaEDTA (100 x ) 10 mL
MS (-Gly) Vitamins (1000 x ) 1 mL
#HEHEgER Myo Inositol 100 mg
(355352‘ T 3AA (25 )" 20 mL
Sucrose 30¢g
Hormones Picloram (1.0 mg for

mature embryos cul-
ture and 2.0 mg for
immature embryos cul-
ture)

L7 Macrosaits (10 x ) 100 mL
L Microsalts (1000 x ) 1 mL
MS FeNaEDTA (100 x 10 mL
s MS FeNeEDTA (100x) m
Rpz Vitamins/ Inositol L (200 x ) 5 mL
Maltose 30¢g
Hormones 2,4-D0.1 mg+

zeatin 5 mg

I W pHEN S 7, «  RRKIMA 3 FEER, 55
L-AEMRE 1.5 g, L-IAERRO.3 g, L-RABRE 0.2 g
Notes: pH adjust 5.7. * ,If adding 3AA separately: L-Glutamine

1.5 g,L-Proline 0. 3 g, L-Asparagine 0.2 g,

1.2.4 HEEEHENEE
H CTAB B4R B B 2 5 4 DNA AR, #47

PCR §'$& . neo 2N EWFFIHF51%:5 -GAG GCT
ATT CGG CTA TGA CTG-3’ ; F 3| #5545 -
ATC GGG AGC GGC GAT ACC GTA-3’ , § 8 y7=4y

41 679 bp () neo B B, HARBIREHR20 pL,
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WS AT S 9% &8 20 pmol 4 F NTP {R
YR H:250 pmol,2 ul 10 x Tag B§ 2 F,
1. 5 mmol MgCl, ,1U [¥J Taq B ( Takana f=&}) ., PCR
IFRFF: (1) 95€C 5 min;(2) 95C 1 min,57C 30 s,
72%C 1 min,30 A& ;(3) 72°C 10 min, B PCR =
15 pL 75 1. 0% MBS B ik 4 B 3 2L o

2 BRSS9

2.1 FRARTFEANERLEEEN/NERBREEL
WRAFIE
EERRLEMREESRY W LEERY
HEEREK. UBdLA/NERFSE 127 I
i, BB IR RN 40 IR O B AL 324K, AR BB UEE BT 5T 45
RO e d 12 900650 psi, il FEE
3.6.9 em, LEAFRFENLEMLTER, 0T
BFREEN REEESHH G /NE BT
BORMIE (AR 2) .
x2 FAFXEFENNEZEENMERBER
SRR R
Table 2 The transformation effects of different combination of

bombardment pressure and distance on mature embryos and
immature embryos of wheat

EHESMER 8% MMAGEA SR sA

S Combination of  (4“) TEE(%) HHEHE(%)
Explants bombardment ~ Num.of Frequency of Frequency of
pressure and inocu-  resistant calli resistant buds
distance lation aquired produced
900 psi +3 cm 60 5.7 0
900 psi +6 cm 60 27.6 19.8
ﬁ&ﬁg 900 psi+9 cm 60 20.2 12.5
embryos 650 psi +3 cm 50 8.6 0.9
650 psi +6 cm 50 15.2 8.7
650 psi +9 cm 50 10.8 4.4
900 psi +3 em 60 10.9 8.1
900 psi +6 cm 60 26.1 21.3
1m€f£m 900 psi+9 cm 60 35.3 29.2
embryos 650 psi +3 cm 50 13.6 9.1
650 psi +6 cm 50 21.7 14.8
650 psi +9 cm 50 19.7 11.3

KififE K/ E ARSI R Bt Ui A
AR, SR L, RPETR B H R I ]
BR,ESEZNAAE, KER BEHEE, KE2 W
LA, RUSRE AL 3214, 2 2809900 psi +
6 ecmif FTIMEMABHLRIG RN 27. 6% , R E N
19.8% , ML ESBAG; b, LI Nl
324k, F il A2 900 psi +9 em MG A ALK
/RN 35.3% . FERN29.2% , LWHESHHE
FRALBUR ST o
2.2 EFEH G188 XN ER BRI R ERR

AT B R IC B B R neo £, H7E
HEZARTHRETYRERRER FBRR

G418 4<%, Nehra 2"V 1 Bower AN FIE
RENEFNHRER/NEHIFHRE, BAE
LU A SR I N B PR AR 8B 0, 3 Xof &%
EERAEWHIEM. Bk, R2TFRHER G418 fEH
BRI B BERCR

MNERBREMGEEEERELRE, BERER
R, 8§ 2 AgkR 1 K, 25ESH 20.30.40,
50 mg/L G418 FE B E P H TR F Ik ; KA
FREFEFRE L HBBEMGERE R AHHA
EHST B LR A ARIRE S BT HERER, HBA
[FIYER BE 1 G418 X/ BUBIEFE L BUOR A, 25
RILE2,

O 444 M #L Positive materials Il 41 M ¥} Negative materials

100.0 100.0 100.0 100.0

of mature embryos
F-S
=3
=
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The frequency between normal an
abnormal embryogenic calli
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B2 NEMRBEA)MGE(B)RGARE
B GUBREBEFE FEKTHEER
Fig.2 The frequency between normal and abnormal
embryogenic calli of mature embryos (A) and
immature embryos (B) cultured on medium
containing geneticin G418

ME 2 TTLE H, G418 ¥R BE g 20 mg/L B, /)y
2 BRBEAN 4 BE B Fe AL B R 3 B R (R &%
BIRE R AR ZH R H1R 7. 5% .23.1% F1 0
9.3% , B RBAIEXT G418 bk 3 , 76 1% vk B S %
ARV F AL RS B B2 R MR, T 4h B 5%
AR AERRZDME . FEE CHUS IREHME
30 mg/Lit , BUFARE S L33 2N, 5 4064 ) 32 BHL 3R 486 fin
H 48.2% 3t FRAARI BRBTER 83. 6% , R D JAETE ;
LA 18. 6% KT bbbkl £ K 2 W], %f BR b4
HBHZ RN 50.2% . 24 GA18 ¥R F N 40 mg/L
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