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SHRNRERG HRNIBAGARTREOR.ZE, | HAGHSERNERRELT ZERMRE ;8 96X10°Pa
WEFEANBESTRENATEREERATFLREE, | HAHHAYRKFEM;#/ 50 pg/mL Gent. fE
PR S E Gent. RICHAMHRERTZEHBRRERT . it FAEERE T EE KR RBBI2-3 £HFZ %3
HEEFEEBRERR, RRBEERITREHENK.
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Genetic transformation of Erigeron breviscapus induced by particle gun
with a few affecting factors
QIU Lu"?, WANG Bo', LUO Chun-mei®, CAO Guang-yu?, FAN Zhan-min?, QU Li-jia®

(1. Chuxiong Normal University, Chuxiong 675000, China; 2. National Laboratory of Protein Engineering and

Plant Genetic Engineering, College of Life Science, Peking University, Beijing 100871, China;

3. Chuxiong Agricultural School, Chuxiong 675000, China)

Abstract. Objective To get genetic transformated Erigeron breviscapus plantlet with the antiinsect
The plasmid with gene RBBI2-3 was produced by PCR, middle carrier

PBS and plant carrier YY46. By using the particle gun to bombard E. breviscapus, genetic transformation

and antifungi effects. Methods

was realized. It was done with the control experiment on bombarded materials, bombarding pressures, and
Gent. sensitivity. Results The result of genetic transformation by using true leaves as bombarded materi-
al was the best; I -type callus were the next in order; the roots, stems, and I -type callus were the last in
the result. The bombarding pressure of 8. 96X 10° Pa was the best to induce true leaves forming adventi-
tious bud. The result of using the pressure of 7. 58X 10° Pa and 8. 96 X 10° Pa to bombard T -type callus did
not show any difference and was next to true leaves. The best result is using 50 ng/mL Gent to choose the
E. breviscapus of genetic transformation. Conclusion The paddy RBBI2-3 transformed into the genetic
transformation on E. breviscapus by particle gun bombarding is the best. The genetic transformated E.
breviscapus plantlet has been obtained.

Key words: Erigeron breviscapus (Vant. ) Hand.-Mazz. ; particle gun; genetic transformation; bom-

barded materials; bombarding pressure; Gentamicin (Gent. )

IREXZITREF, PR CEREYEE
K& Erigeron breviscapus (Vant.) Hand. -Mazz. ,
FENATFTREZE. G W RN RS
HAPESE, ki H R, BA BRI LR,
WATEE LB ERRE. R IEESIN &
W R _E X B I B R R BRI B B
HZHH) . BRT TR EERAKRAEH AT R H
PR BB, REF R, PR BRI
%, 5 BRI R LT R E YT B A BT 8
B, EMHATITRENKREZTTK B KT
FAEMBRITREWHURDT S04, NTTA R & AT
BUENEYTR. AREWITEEALRE P RS
M B BT R A FA T RIPEFELTRIE
HITREMTRELRE. ZORRELSKBES
B 1) %] 2 5 RBBI2-3 i b, @ B R R G %L
BXTAT RAE MR HEAL .

1 HRE5EE

1.1 MEATEERBEZEAEEMNEALLAER
AT, KIBEE B B 33HZ. KB 4T DH52 &A%
AR PBS. YY46 R AR R¥E B ¥R E
ARTIREEAEFTREREALRE.

1.2 /K RBBI2-3 REMRE . KEECEMNH
# N RBBI2-3 WEFFIH RIEHCHREE, B
BA 558 bp, B MBI R E B, L HEX T
HEEAREMRREY . EdaE3s519, HKE
RBBI2-3 £ H i B Br 33HZ H#4R, #5547 PCR B &
il 4 X R 3 3 B B W R UK 58 G R T O 1B Wi B R
# [ RBBI2-3,

1.3 @i o E) &R & 9 # RBBI2-3 PBS Jit hi: A
BamH I .Sal 1 43 5| %t s E] £k PBS R B EN
RBBI2-3 #1578 Y] , fif i % £2 A8 Taligase #4177 #,
%YLK FFE DH52, e Pt k& .
PN KB EHTY KR, Al &)
Jki, 158 %) RBBI2-3 PBS J5i ki, 38 i B B W oL 3K 4%
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1.4 ERLHEYRIE YY46 ¥ 8 & B RBBI2-3
YY46: fl BamH 1, Sal 1 4 %) %t J& % RBBI2-
3PBS. Y #tk YY46 #H1TEEY] , (F F & 8 8§ Tali-
gase HATE#, FE B YL KB # DH52, i
Ve TR TR o PV S R M KB AP AT 8 K38 5%
PR & HR BRUTORL , 48 B OB RBBI2-3 YY46, 33
B W s, Uk R R T % B

1.5 HAREHZEMNB.BOZHENMHTH
0.2% HgCl, J§% 5 min, LHE /K s ¥k 10 K, ER/1E
MSO e EIRAR B RAEED. B30d4
BEMEMN R.E T BaG4H8 (A MS+BA
0.5 mg/L+NAA 2.0 mg/L BE##%FH 30d). I B@x
¥ 4H 43 (i F§ MS+BA 0.5 mg/L+NAA 2.0 mg/L
KR 2 FOPERRERE RS #TH R, B
H—X . BELEHHEBIBEEFEMS+HE
B2 73 g/L FAREE 16 W, MM R ATRE B E %,
AEKE,

1.6 HEEWFETESIXE M Bio-Rad 2 & 4 ¢
# PDS1000/He B EESEHFAREHHITHENE.
TERETHEESHNBE 60 mg/mL, EHFTRS
¥ 50 oL, fim 2. 5 mol/L CaCl, 50 pL,0.1 mol/
L WAk 20 pL,5 pL MR DNA, B4 BRIk »
BOF EEWL MK Z B 2~3 K. fn 80 uL &
KB AN BEBERY . B —KEEBLR 10~12
pL B¥ . WBELHES 7.58X10°.8. 96X 10° Pa #
xR, TRERRE 4~5 h BEEE R
## % MS+BA 0.5 mg/L+IAA 0.5 mg/L f5t
BHEFREDPISE 34, ETHEER . REEAR
BEREFERERA4CBHITABBERREFER.

1.7 HUEERIBRE 2 . BB RBBI2-3YY46 A &
RERGHEEHE, Bik# MS+BA 0.5 mg/L +
NAA 0.5 mg/L™MB 33 B 43 BIMA 0.25.50.75
" pg/mL B)RKBE (Gent. ) HITHEFRIT R4
FEBR % FE 7 AT X B

2 ZR5iH#e

2.1 JK#%5 RBBI2-3 ZEH ik Kl 45 £ .38 i PCR
BB BREE RBBI2-3, 5 DNA AR £ H
KMERBR, BHEFEB/NT 564 bp, F &K
RBBI2-3 R Exk/N, LE 1,

2.2 Jik RBBI2-3 PBS Hi vk # Wil 4 5 . RBBI2-3
PBS [k BYI ™45 B 8% RBBI2-3 [ B3k 9
42 ) RBBI2-3 PBS JR¥ MK #47 PCR #y 7=
Y vk 45 R 875 ,RBBI2-3 5 PBS %Rz, LA 2.

21227 bp —
5148 bp
2027 bp —

4 BmEEFLH DNA #&,5 S & 6 Sh#F. yi#d PCR ik
83 B K& H RBBI2-3
No. 4 is DNA sample, No. 5 and No. 6 are
aimed gene RBBI2-3 got by PCR
1 HHNEERBBR2-3 5 DNARRRASRKERHE
Fig.1 Electrophorogram of RBBI2-3 and DNA
mark sample in same step
1 2345678910

15 mBEfLA# M DNA 2 S AL Y B EE, 6 SN
b RBBI2-3 PBS,7 S i L. 5 i B RBBI2-3 YY46,8 S h#
L9 BB RBBI2-3 YY46 (B 74,9 B IR 4L 4 LUK B RB-
Bi2-3 PBS N #4R # 47 PCR &7 %,10 S in#E 7. % 4 RBBI2-3
YY46 FR AR ST PCR M7™=4
No. 1 is DNA sample, No. 2 is aimed gene RBBI2-3 gene, No. 6
is RBBI2-3 PBS plasmid, No.7 is RBBI2-3 YY46 plasmid,
No. 8 is production of plasmid RBBI2-3 YY46 to be cut by
enxyme, No. 9 is production of PCR from plasmid RBBI2-3
PBS, No. 10 is production of PCR from plasmid RBBI2-3 YY46
2 JRH RBBI2-3 PBS.RBBI2-3 YY46 S B X H
RBBI2-3 X DNA ¥ @i E & ik HE
Fig. 2 Electrophorogram of RBBI2-3, RBBI2-3
PBS, RBBI2-3 YY46, and DNA mark
sample in same step
2.3 JfR RBBI2-3 YY46 H 3k £ 1 45 £ . RBBI2-3
YY46 BRI BN ™Y 5 H # & B RBBI2-3 [/ 8 3%
45 R K Ll RBBI2-3 YY46 JFhi B4R # 1T PCR &9
PV RIS R B8 ,RBBI2-3 5 YY46 BRI, B
2, LT PRI R A ER4& PBS,
E## I RBBI2-3 5 Y RE YY46 BB Y
FEHE , 7N RE A 2 5 2 L PH M kg .
2.4 BERRBGFZHRMBIRSGER.REH2 AE.2
K EFBEEAEHE. £ 1 HiHHERES, HEHER
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B REZEBRELT, Hkh 3 MEERITREAS
I RO T RIRGAR, ikl 2 MEREEITRE
AREH; DATRAMR . R | MAGHSEERRE
HRABREE. TREEHEERRRLZAERR
BIFAE 2 MERF—-EHEREX, B THIE
%, WARBOR A BE 3R, DA BGRERR R R AT
BUKHEM S TR EH, LHEE MS+BA 0.5
mg/L+IAA 0.5 mg/L #5373 bW A E R B 8E
FEGRD, WMERTmAK, TieHII 2 EH, BAK
B, ORABER TR, | RAHARS
1 AR GA SRR, AR BN G S, SBHRE
HEEHRME. B BRGARS | WAHHRN
AR Gent. FEHUR, S E M B AE KHLAE RIER
BEXt A5 AL AT BB R R, T S 3R B R 4 A
BERERAEHE. TREH I WAGASERRE,
HEERGHR, RABRNERA RS . AT
R RQGHASZRTE, HFRERHGAR, Ak
BEEEBAEH, AR ER 1 BAGHALE A EE
BAEHS, Eik 1| WAHGHAEERFCRY | Bl
G, WE 1 K 3.4,
£1 EERELTZRAAHMNRIEAR
Table 1 Control experiment result on bombarded

materials by particle gun

HENE MEBOHERTSEREFH A R
o 3 REFHRE
® 0 BEHRAFE T
% 0 BHRAIET
I HAGBAR 0 BEWBLIET
1R RgHESA 2

FEHFRRE

i % S i

B3 RMTERRMITEERM
Fig. 3 True leaves after bombardment by particle gun

2.5 HREREFEHNMELE.R2HETERE
78 ,8. 96X 10° Pa W3R o7 FE /1 3T RIAEH B R
EEAREFMERE S T RAHGHALA RNRKTE
M, H 7.58X10°Pa 5 8. 96X 10° Pa i FE 1% R
ETRELRE. MR ZE. I AHHAL,7.58X10°Pa
5 8.96X10° Pa B RIAHE.

4 MEEERHITEERGAR
Fig. 4 Callus after bombardment by particle gun
*2 EARBEEHNNRAXLBER
Table 2 Control experiment result of bombarding

pressure from particle gun

REAAE K % THALGER 1EIHGAR
1100 0 0 0 0 1
1 300 3 0 0 0 1

2.6 BiHEHEREE BLBRER . RINEHER
BR,# A 50 pg/mL Gent. {EEFEE JI % Gent.
FRICH) B B R AT SRR B MR8
BARFTIREEME, HERBVBBE AEH
ERBRLGFEMNER. 75.100 pg/mL FREWKE T
B EEREGE FEEAARABEREK.
BEBAEHBAMSHK 1/2 MS EHEMEFRE
AR Rk, WK 3 KE 5.6,
%3 HEEMAYM Gent. WEBMTLER

Table 3 Sensitivity of plant after genetic transformation

on Gent.
B /
B W’E_ ERHREREPRE HEEMYKSE
(pg * mL™1)
0 HBRGE, KB MRS a , KBBF
25 xEHf.20% HAEGL KEHEBLE

50 FHAEHEAAL BEOLY HRAPBEOLE
75 FAEHLAAL, BEaLE XEShEHR
100 FANHEAAL TEOAAE TEaABH L

Hs5 ks
Fig. 5 Selecting antiplantlet
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B OALEFZT.E .k %, ZALS
(CHERKY EWKESHTEYFEHE. W BT 530021)

A E.BN NELEREEBRRAGBFPOEFTEETERFIINFN. HE KA DNA RKSRET HE,
ZERERNA AR ME =L FPSEE, &R FIIHFTRH, T AR cDNA FF 2 K1 409 bp, FF I i
GG M EERRE EUNEERFF SHRSE KABKY . BEEN FPS WEEMFF F B R,
Sk 95%.87%.86% . it BHRABHWE T =L FPS cDNA B, W#— S WA SHBHFEY S RIE R
HIEREHY 2 A (E 5 RS2 2Rl .

KRR =L EREEHMEE: cDNA KigthEy Ky
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Genetic cloning and sequence analysis of farnesyl pyrophosphate synthase

in Panax notoginseng
CHEN Li, LAN Xiu-wan, LI Shen, ZHU Hua, WU Yao-sheng
(Department of Biochemistry and Molecular Biology, Guangxi Medical University, Nanning 530021, China)
Abstract: Objective To clone and sequence the cDNA encoding farnesyl pyrophosphate synthase
(FPS) from Panax notoginseng. Methods The cDNA, enceding FPS in P. notoginseng, was amplified by
RACE strategy with the total RNA of root as the template. The fragment of FPS was cloned and se-
quenced. Results The analysis results revealed that the full-length cDNA had 1 409 bp with an open
reading frame encoding 343 amino acids of protein. The FPS sequence had 95%, 87%, and 86% amino
acid sequence homology to the FPS sequence of Centella asiatica, Parthenium argentatum, and Artemisia

annua, respectively. Conclusion The cDNA encoding FPS from P. notoginseng is cloned and reported.
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