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Preliminary study on establishment of transfor-
mation system in Poncirus trifoliata Raf.
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Abstract: Transformation and regeneration of Poncrrus trifofiata Ral. plants were studied by Agrobac-
terwmi-mediated, Transgenic plants with CTV-cp have heen obtained, Of the various explants, epi-
volyls are guitable for transformation reseach, Shoot is formed on basal end of the epicotyls segment,
As o svlection agent. 1he coneentration of kanmayein is 50~ 70 mg/L. The frequeney of explants with
Crus postive was promoted when 10U pmal/L acetosyingone was added in Agrobacteriusm suspension

bymd. Tt ds useful for Gas positive shoot producing when selecrable cultivarion is postponed for 1 day.
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DNA bagment from plasmd pGAAB2GG . which was cut by Neo T E, was used as probe, foreign gene

i proved gomg te L tecfedneta Ty Scuthern blor.
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BEHLEARRE SO FERAMNEN -IHEFAER. BEEBRE BB E D,
FREZEFEHAIATARY, HERMAFFTFH - TEESH. EERAMEMHREMA,
FHEENEDMRE.ATRTEZMHE LA ER. MEHEHHEEEAEHTILHERTER
EHRAEFEAERLEHEERAVEEARNEANRETFGACAHLYNRBEF . BRNICHS
TRt EEH DR EKDMNIRE (Kobayashi 8, et al, 1989; Moore GA, o al, 1592; Leandro
Poetal, 1997) B ABRBAEZSREEZEAEEEN  AMBER /ANLATREMRBRLS Bl
EMUHTEINSE R EERAENARRERYAMNBEE . R A RE ST THAES
H. EBYTHEAM LM ILRSE.

1 #M#EF®

A4 i ¥ WFE L Poncrirus trifuleite RaDBTFT .2 XA T EHZE. AR TMSEHEAERE
i,25~30 CREE T 1H R,

B Aers, L MT B BAS mg NAAQ. 5 mg/L A4r B I 2, BI ST /A R Fp 25 | 1
EARSEARMIEEFTLERE W . HRERERNNRE.

R HE RS FE. RITHEEHRY EHALOL. ¥R BE pGAB2GG. AR LEF s B
FTEIMNNFEENEH-HEEERRENREREE (CTV-cp) B Gus,NTP-1 &K,
CTV-cp B 2 669 bp, i A AN Neo ] iR, RAREHTEL.

RIFE®EEFEN YEP B
MEIREFE Km)S0 pg/ml.. L8 N &69bp N
BFE OO ug/mlL, #ir B s EE

CTY-ep
F 50 ml & KERP .2 CR - I?ﬁi.l"""_r_—“' -
BFl2or/min iR B BFEETTEHH — ,,.-_l !
(OD GUU=0. 8~ 1. 1), R /G 3 000 S
. . . s g Nos-MTP [I | ELPES T
r/min B[ li) min. & CLE®. H — I T — — I
BETEEETH. B B,

iLF ik HEAE LY

. Ell1 #HEHEERFAEENTEEEEXERCTV-cp2
0.5em K. ERFERBERTEN o P

B AR pGA4S2GG B M

20 min, 1845 X £ 05 W . i3t Fig. |  Schematic representation of the pGA482GG
HEHREE L 26~28 CHEF LN transformation plasmid.

R — Hight border: 1. —Left border} 458 — 353 promotery H—Hind 1 yN—Neo 1
3d, ﬁiiﬁ?ﬁi&%‘ﬁ%_}:ﬁ&i’%# = R—Hil# L—2E#A % 35—35 BahF H—Hnd K
ﬁT%E%fhﬁ?ﬁ-i&ﬁT?ﬁ‘m N—Deo ] —CTVcp—HEEEWREAEER

EMELEM EREFE AN Gos AEF~4LEHEETF. RTEHBEEH . AERX. o
16 85 3 3 A9 2 A L 7339 35 MT . 40 (B 3% 3% 2B 0 56 8 B X «Cef) 300 mg/L. XA N M F I EX
(Km), @& FENE 26~28 CTRTHET.HEEE L 400 k. XHBHEEX 12 h,

Gus # R Ak E . RAHALFEREAET,

A DNA RER DNARBSHRASDS B MBS, B DNA 2 Neo | 3§14
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fLJ5 . F A1 DIG #7390 i ] B4R $H (¢ DiG DNA Labeling and Detection Kit}User’s Guide, 1989).

Southern blot 4+ #7 & i DIG BEZ XM & H & K M & &4 (DG DNA lLabeling and Detec-
tion KitUser’s Guide,1989), 4 DNA £ Neo | B EE.4 CF 0. 8% BRI L athk 12
ha#%#H HFEENCEL, B TESH#HITEMAX . R2XREA.

E1 SHEERENTEFRRUARGEN

Z % 51: —% -i-'j— ﬂ% Table |  Eflect of different explants on adventitious bud
formation in /7, Trifoiiata Ral.
21 SMHEGEBNRTEFES . &;FH-H%# %ﬁ;ﬁcz myrtn
Skt b 25 H ¥ S ] CR:d: A% % HalkH
4 F E{] A Explanis Mo, of explants Percent of explants  Percent of explants
H&%lﬂ%ﬂh%tﬁﬁi% with bud with bud clum
. B 1. W Hh Epicotyl 45 57.7 96. 2
ﬂﬁ?m?ﬁ%ﬁ%ﬁﬁiﬂ? AL LB Sl 40 53. 3 23.3
BEwy, W/AHEEHFEESZEE  Evicoyl with root
T-8f Colyledon 16 o Q
B OPTH S AP L RE Bl 3F T8k gﬂmmyl 4B 47. 3 83.3
EEH.HERLEHXZ, FH X Sten 46 44.4 80. 8
BE MMEFRSEFRE,
LY MR E . FTHEMS. Y x2 SMENEAANEAR LCEMHFOEN
{5 Table 2 Effect of explants orientation on shoot formation
" " = of epicotyl of P, trifoliata Raf.
MO ZFRF AR ek E, HF SR ECK)
— 1 R A ] ] S48 P Percent of explants with shoot
4R b BE AR 5, X 13- 15d Explant arientation Na. of explanis J0td> 300d) <o’
BET =R EHF: L] F i Horizontal 50 380 82.0 100
MEMZE2IRTEFHE BSZLRBEAGKSE 50 0 4.4 8.0

Basal end of the segment

KB TFH  FERIUE i
FE30d B AR EF, AT T AN 50 18.0 80. 0 100

b RIS Gaase o
16 BB L B S o LM
o 52 67 . FOR B A AR ST O L A, PR R B B S R D L A B 3
WYY B TR AL M R IR
2.2 SMAKERF BN F A TR RN KM

MR ZTTHS EME 20d, BES ERBARBES HFRY 0. AL THEANNR
EEBFEY 8.0 %, FAEFRE 8.0 % BHH LA EER, TEMF 10d, ERSE
X TREABREN 24 0HE, thFREED] 100 %, ML EE L REA L RENL W HF
HAXH 8.0 Y B, EROER G F ML IELEE ERRES, D — WA R HE, &
HEFRG. T A AAME R BT R F NN EEA RS E L HRTARNES, I
WE¥ EMEARRESR, VD W FEREE. BORLHRLREE, TR AW RE
FRBEREY L HEBTRALSRE . UETFRLFHESE,
23NEAREFABREN LEMHNFORR :

A 3 TR - S SIS R R B 7 AR A X S5 R & (Kanamycin, Km) i %2 %
AUTFA. LSS THEEEABRESRIBAN SMEEHN Kn HEAZKTERBRFRE
BOE B 8RBT B, Km 180 mg/L M, F S B A FLZRMH . AFREN Km 50
mg/l. B, HEMHFLWH. SMEEMEH AT Km 0&ZHBNTIBET EHM Km A
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HEZFNHMHEMNERERE . AMARP Km 05 0K ES; BB Km WM 5E5EXB 5K
EREHE R, M Km fABORER. EMAESSESE R v ERIMEERIEFR.

2. 4 BE2E % TR B IR X} St 4K Gus BR

Rt 2% 32 PR 1% B K 11
BIAMIFEPARFR BELGD

BN RTHDHEYHBRAME.

%23 FRARRRECHELEMFERAPOEN
Table 3 Effect of kanamycin on shoot formation of
epicatyl in P &rifoliata Raf.

T 4 Uk e 3 AR (240

#-1 % k B 07 = F IR % X W B (me /L)

g A B R A, N kiR Explant orientation Concentration of Km Raf:.l:;f :ﬁ:l:;nts
¥ R ( Kaneyoshi et al. 1994, ) 0 56. 7

7 e E 30 4.4
Nobyoshi S et al. 1990 ), EEPFFT AU Harizontal 50 - 0
THTR—=. HHRLEA 70

EXE¥TR o 60. 0

MNFBAWVEL RAABRREY — g oanx 80 57.8

Basal end of the 140 28. 9

ERENZBRTERASOKBEMNAER O o e 180 0

F Gus B ZiE M HSEEET > EH
"l . A0 As 8. Gus BT RIiISHAER
SREE H 4 AT 48 0%, T As J&,Gus IS EERNHEHAEEB FRA,E As100 pmal/L. B,
Gus B 1% 91 H# & B 57 B R 8 15 84. 000 ; As B L 100 pmol/L, {R 3 15 FI & #7 T s As190
umol/1. B . H B FMEERA ATLOA N —ERFE As MHARSETHEDHEBRASEFREIRE
MAOBXMERMERERE. HW Gus AEABENEAERERE. Ed TRELS PN
VHBRLE —EMREH . MAMARESRTI&. . MO RT K. Do aRRERT.

2.5 BEIR W& 3 Gus PR R4 ZRTEMAS SN Gus BER S B 1 AV

S AW I 45 No. of explano per treatment is 45

BFFEESENEMN Table ¢ Effect of concentration of As on frequeney of explants with
B E T Eg, % Gus transient expression positive in P. erifoliate Raf.
ER A AR E EMAME A REpml/L) 0 30 70 100 130 150 180
Concentration of As
HMEEMNHERENERSA Gus RS M B 31 20 970 i
#Ekmﬁ;qﬁ]n bu}kﬁ;fl‘gjﬂg‘ Rate of explants with 48.0 52.0 64,0 B4.0 V6.0 52.0 40.0
Gus positive

7R FE A B L b R 0 SRR R
R, B RE LTS R
i, B AME RS T T, T R 8 A0 FE 1L 22 T RE; i A B (8] 33 BB, SE M BE it 1, R ke 1
MAETRREEREFN AR MES TR ERBRASE T RN RE SN TS R—EH
%,

MESHAEL . EYNESEEATRERE MRS, ZKn70 mg/L RETF.E
BOdS 1d#BABERERE, EHBFMNMEENT ARG 150 %.22.6 %. ™
£ Gus B FMAAREMN T BARED 13.3 %.20.3 % ERB 3d UG, LHEFNAR
EREESEEF, MR Gus MEFHAEENTAR TR, BREFNE. ETHRENER
R Y 1 d,

BB EME SR 3 d FEENFERMNE Gus SRR & 5,2 Gus %
ERNRSHER AAEESHYERANS A RRFREN . EABLBHEEEN X
BE£ARL . SAALMNEFE. FLREEHN —LFENR . BPIHIF Gus B REER
MEKMEEFBIMBELEYHRL . XZRH . IABBEAERS FLEIEE, THRR
LR S 4 M E R A S WA 38 15 57 M A8 50 4 IR 2 5 A A % . 78 ik O ol —

A 4b VRS {4 8% 25 50 4~ MNo. of explants per treament is 50
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PRI AF LR FHEHEHRAEMN AN~ ER Y EBIRE, OMET Gus &
W B Ar R VL FE R R R B PEEE .

2.6 LRI FEE

e Gus W % FB 2 5
L. LIRS 8 Gus FHEE Tt
RAME . HETT M.
BT REERE TR TER
R TR EEL S

M. Southern bl 3 38
HRVEFEL FRMERMN G
HAE G HEEESZFS R
B FETAHA A s5ybp £ &4k

FS5 EEKEME G EEFFEENER
Table 5 Effect of delayed selection on farmation of shoot
with Gus positive after cocultivation

€A ) do £ 42 3F f0 b A Gus B ¥ 09
b AEAR  HEHARGD MK EARD
ctpane { day ) Mo. of explants Rate of explant with  Race of explant with
postp -v anti-Km shoot Gus positive shoot
n IzC I15. 0 I3.3
1 ] 22. 48 201
4 1T 35. 4 I4. 6
fi o 49. ¢ 3.0
7 113 57.4 31

AL — R A BEUE, B LR HEEERRREN TR RECREESAT
WAL AR BT EEw I EEEY.

3 ,.A"]\ "lld:

==

MHAEREMBEEFTEERNEN -FRER . AR A EETETHIRRR
e EE . M A LR AR TR EFEAMETFINRE-—AANER . SKERN B WIE
AR R . A AMBENTI R ERAEEBLE IR EER . A @S ENEE. &
FEAHFEMEEFERRBIARE R, HEFRTFLERANEANR . BARLEB 5
A Gus HERN RERWE R EBREE Gus A FE S BN RERETT Ri¥ME
PR HFANFB G AEEHRET T A TREN . EAXAHN TR HEEANAESRE
BEAHMEEESE . HHEFE 205, BB AEAEERRAEAREEOREK ABE
MAITTHE . BMETAMEREF AT I FENTA,. HFAHEEENHESEEQER
MECHAMMHEEHRATEANARIT T TER .BRNAS - EVWHELSEREE L,

ok
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