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Abstract
gun transformation into Protocorm-like bodies (PLBs) from Dendrobium candidum Wall. ex Lindl. After PPT screening, the

The present paper reports that the plasmid pBY520 containing /ea3 gene and bar gene was bombarded by gene

obtained resistant PLBs were cultured on differentiation media without PPT to regenerate shoots. Then the resistant shoots
were treated with PPT screening again and the finally regenerated plants were obtained on the rooting medium. PPT resistance
tests and /ea3 gene PCR analysis showed that 6 putative transgenic lines had the /ea3 gene integrated. The transformation rate
was 1.05%. Compared with control plants, the transgenic plants were more tolerant to salt stress (1.5% NaCl), suggesting that
the transformation of the /ea3 gene could be used to select Dendrobium cultivars with enhanced tolerance to drought and salt
stress. Fig 4, Tab 1, Ref 23
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123 EREEEEL  HEH &R )P S I Daniell (1993) 451 J7
P08 d AL R I PDS-1000/He B JE S ( Bio-Rad/ZA 7 4E
FE) L 43 U AR S 3R Ak AR 8 5% 25 dFNAkAR 1S dEE AL
MR 14 h/d&c M Pk 23510 dH AR K B A ¥— | RifE3~4 mm
RIZEJFERZE, A RB SR TREAL AL BES h, & 11.60~70
He, 8IS HES I EAR 294 em Y BEIR, 3L K 4G
A, SRR IS HON . B2 ¥ 28 inches Hg, &
9 cm, ZS K JI1 100 psi, 4K ORL A2 1.0 um, FRAR SN
FHE0.5 mg, BFMZEE 1K, £ 9k 8 T r5ab =5 ah 1118
h, s B kAR B 3R B AR (2541) °C . IR 14 h/d & 1R 43 55t
PEWRE B350, 10, 20 d. RLZ Py R RE Ak B A5t i R 0 A7 25
B EN PO

124 BAKEEMEREE 5% T R A 8 3R — s i
(5] (4] 288 JBBR 25 N X HE 5 A IS T BR 25 7 1ok 1% 3R JE A PPT 3.0
mg/LH J) N AT e s 3%, 4kAR20K, BK30 d, SR 54 0
FTAS P 28 J5 R 25 I 28 03 8 K B 40 AL 1 95 5 A Ak b5 97 45
d, BB B AR B A8 2R 5 AR SE 2R 0 3 15 9= ZE A2 PPT
20 mg/LIE J1 N B e 721 mo, 155 BIHIPEAE 2R A AR
HEB B 35 ST AE AR I 3% S K 0 R | e AR R

5 J—l:l—'—izb—'—l LJ—I

Act | leal pin2

EcoR 1 EcoRV
.
338 bar nos

1 pBY 5207k fiFI %
Fig. 1 Restrictive digestion map of plasmid pBY520

113 &{F (&) SiExE PCRIXH A FDL2000 markerlly
H K i TaKaRaZ\ ], PCRE |9 LA T.4 ., Glufosinate
(PPT% 1 H99%) I | Sigma-Fluka/A 7], NAA, 6-BAK
Sigma/A Tl /3%, WA b Sigma/ ATl %, W K EFHEN
WDSSA T i, HoA A A0 B = 43 b 4l ). gk s 7%=
JE. MS +EERE30 o/LABUIES.5 /L, pH 5.8; EiB 5L MS +
H#2F£0.4 mol/L+JHEME30 g/L+35fiE5.5 ¢/L, pH 5.8; JEJek=2
TH e 3R 4 . MS + PPT3.0 mg/L +RERE30 g/L+IEf85.5 g/L,
pH 5.8; 7M1 3R 3. MS + NAA 0.9 mg/L + 6-BA 1.0 mg/L +
HEWH30 g/L +35055.5 g/L, pH 5.8; A& 2k 353, MS +
PPT20 mg/L +JEH#30 g/L+3E5.5 g/L, pH 5.8; AEMUH G 5%
e MS +EFFETE200 g/LHER30 g¢/L+35AES.5 ¢/L, pH 5.8.
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5149, P1: 5>-TAGGTCCCAGGCAGCGTGCA-3’; P2;
5 TACGTGAAGACCTGACCTTG-3’, ¥flea33E M Fr B #4714
B4 F B K B R 549 bp. PCRIZWAAZ H7: 10 xPCR Buffer
(free Mg2+) 2.3 uL, dNTP Mixture (10 mmol/L) 1.5 uL,
MgCl, (25 mmol/L) 2.0 uL, 514 (0.1 pg/uL) #51.0 uL, ddH,0
13.3 pL, TaqfF (5 u /uL) 0.13 puL, DNARAZ1.0 pL. J2 i &4
i 94 °C 4 min, 94 °C 40's, 53°C 40's, 72 °C 90's, 36 MG,
72 C 4 min. RFEACHRAE N BIEXT IR, R pBYS204E K FH
PEXT AR, PCRI“ 28 1. 2% IR ABE IS FL UK, 40 M lea3 BE IR TE 5%
AR RRAZ SE A Y A 1 DL
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i V£ 2K AR AT PUE PLBs. 1 VK Z 15770 d. 10 d. 20 dbitk
PLBsTH %705 43.1% . 10.3%F119.1%. ALl IR E K77, bt
PEPLBsTH ZFARAK HLIG 2% 1% 5 bifi 35 ok I 4% 75 i 1) 14 228 K 4T
P ERZE A R W, R 3 R A Z Ak 1T
i B LU PR =R P S | e a7 = L ) [ EOECE e
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EEES YRR SR I T 45 3520 d, BAG B 2R IR BR L O e 8 5 0
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PR A > A8 353 LTk 3R, 2914 dE TR
R a0 2505, 45 AR AL I 46 Pk R R E ZF, X A A
A PUME PLBsHI B R A LI AN SE 2. 32386 5 A a2 2 5 2 0
PERE FE LT PPT20 mg/LIE J1 F#EBE 5 % 1mo, ¥ — 250 1k |
TR BE P T2 2. e B e 3K bar i PR () AR 01 28 7 0 1k
SR BETE L AT, B P SR AR R O
B TCAR L, R S TR 15N R RPUMEA S, H T
S5 25 R ARHE I R R R AR AR, 2940 dfS 31350k B EE
U AR R, HL 25550 R T A R R RA
2.2 B ERBREFISTER N

T 0T R pBY 5207 bar 3k K 7] lea 355 PR A4 4 Sy 55 4%
FEBUIR A, MCh B S A RS o b il 0 % 4=
AR I G, TR L ) P I8 8 1) A B Ak AR R 2238 T bar ik
[RLELAG (9§ PPTHEPE AT 0 1k 1 e lea 33E IR AL HR . HEHUPPT 200
mg/ LK R TR 55 I3 0 P 35Kk % AL AR AR kst BRI e, 10 dJ
WME Lo, TR R 2 BRI PUE, iR R g 1L | 8
SRR EARIE s SRR R ILTRR Y R BRI P, 340k R
IPREAR ELBR R R ME (R, Irf PubE ARk B e e (&
2-A), W HARF R g Ak L 4y & FIIRAE (£12-B) .
2.3 BALiERRlea3 B EPCRI

FIFHPCRIT s, 70 Mrlea3 s H 2 75 4 B 6 A M R A% ik
DA 20 HR. 35 BUPP TV 44 BH A Ak Ml bk A% BERE AR I - DNA,

R HEAMEEERELER

Table 1 Results of transformation of D. candidum

PPTHUME 2R R PPTIRHAFAYE  lea3SEPCRFAME
PPT resistance shoot lines fiif £h7E
- GO O Salt
Git'5 How (O PPT positive lea3 positive plants tolerance

Number Amounts plants of PCR analysis
01 5 0 0
02 2 2 2 +
03 3 1 0
04 1 0 0
05 4 2 1 +
06 2 0 0
07 3 1 1 +
08 1 1 1 +
09 3 0 0
10 1 0 0
11 4 0 0
12 2 2 0
13 1 1 1 +
14 2 0 0
15 1 1 1 +

+: H2 M EhAE ) +: With tolerance to salt stress

12 FeAL iR (A) FXIRELRR (B) XSPPTRYHTE
Fig. 2 Resistance of transgenic plant (A) and wild plant (B) to PPT

LI Jg MR AT PCRA T, St 8/ Hk 2R 118K PP T K BH L1k
MR V1T lea3 3L IPCRY™ 1 % 22, FRAT [A] B 4 A5 lea3 55 A
bar L H 0 TR RO L TRE, U bar ik H) A A R4 BE
(&3, 1) AL b 28 & A S R Bk 255708k, 345 lea3
SEIPCRIAME R R 6L 78K, 8k B2 A Mtk A A T lea3 3L A
5t 5 AL RCRBAIR, 791.05%.

M 02 02 03 05 05

07 08 CK CK’

€13 Lea33% K PCRAG M
Fig. 3 PCR analysis for lea3 gene
CK*: FHPE X I (i kipBYS520) 5 CKo: BAME X IR (RS AL BE ) 5 M:
DL2000; 02, 03, 05, 07, 08 #k 5= PPT U b B 4% AL A Ak
CK": Positive control (pBY520); CK: Non-transgenic plant as negative
control; M: DL2000; 02, 03, 05, 07 and 08 represent the transgenic plant lines
with PPT resistence
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2.4 EHEFERTEREE 15T

T AR 2818 HARM I R B A B, fTlh
N G A AT AR 2R 45 T R 8 56 1 e I R R AT T R E 2R, R
78 AR & AR B A AR B bR 8 7Rk PCRPH M A8 Bk AN X R % 5 5
1.5% NaClf 4155 37 3 FRFFR15 d, %528 Him 48 b 3 78
WA KB 5 dJF Xt BRAR R I R TR & 2, 15 dE iRk gl
M, (G R JOLE (F4-B) , HEAk AR H 38
Iy RER R R AAE R (K4-A) , fRERER a5 —
BERF )G, R bR Y Rk & AR HLW & N 2E, X BR A ik 25
BT, FILER TR, DA lea3 B0 7HR 2k B2 A0 Rk A Al
e 359 L 5 it A it 8 W 360 BE 7, WA A lea 335 RSk 1 A4 fik
BT k5 7 I 3

€4 FeALDIRIRR (A) %ﬂXﬂffﬁffﬁk (B) i £E6E 1

Fig. 4 Tolerance of transgenic plant (A) and wild plant (B) to salt stress

3 1B

o T 35 PR K 0 A7 388 A% e AR 803 Y e IR 52 22 R TR R B
Wiy, PR Y B2 AR RS BRI A RORAS  ORS R  EEE
T3 3% T R B i 6 e e 58 T 2 2 Wi e Al 28R 1 B R
DR — A e 2K A R 9 X 52 A A A 1 B A
AR, [R] I B G 52 AR B F, LA R 2 AR A
BT Syt 1020 A S S5 R R, TR BRI AT I B 2R s
BREE AL SZ A, AT HEAT 6 B (14 h/d) 153 fl Ak 2
I WK S5 57— BT 18], A7) 52 AR i 3 0 48 s A0
52, fe BESMIRDNA B4, DTNtk 25 £ i DUk 28 R Bk 2515

Bark K 9 5 1) I 22 T 3R LW HE RS Tl (PAT) , Il 22
R EBRE R (PPT) 2k 2754k, PPTR A 2 B2 5 g 1)
— s A R, 0 A S T ), AT B R
MR, B4 FBEER AR T 64 k&1 PPT
i 2 e J3E N S 2 P 1) e 52 W) A A ) I ) 45 1 e e A 9
AR K. A5 5 38 2o 592 06 10 S PP T e A 0 0 k52 1
TEFE], P25 45 75 B8 PPTHY T 1 A0S 28 J5L Bk 257040 ) 1 ) 4
FH, 8 7 AL S R ER 25 S R PPTHUME I v, 2 T Rk 5K
NOMEE TR, FHETPPTHUE ML 1R 48, I ARTG T §lea3
SED R

ASHESE I FREpBY 5200 bardk [H [7] lea 34 R 0y
WIEBURE, W ZFH RN FA SRS B R AR AR AL
HBLAR . 5% AL 40 M AP AR R VR 2R 0K T bar 25 I B AT B 4L
PPTHEVE, BRIt b AJ T i e lea 3B M IR . A SE 0 h 5 Ak 2%
JEERZE 28 PPTZ UK i e FIFE AL 3G R 3145 T8 2 M /L MR, (H
ZPPTUR KA W Rl lea33E I PCRAG I & L, A #1124 2 P14 Al
RARIE S bardk W Mlea3 RN, FEALBERIK, SUN1.05%. 2087

ARSI : 1) 22 R 28 IR BRZE AL IR D i & 1R 2, R

AT R O . 2) AR5 A0 40 B T R BE 8 23 1 fiph e #3650 %

PP M R AR S5 7 A e £k i, R BB B M 2 Btk 25, 3)

JEEHMIEDNARWI I S8 G B T Eg Ak b, AT

P R R T bar ke, SRR R R EXTPPTIO P, R4k

H6r I AL RE 5 lea 3HE PR AR AR B 25 B 4) MR AU & 7Y

I AL mUFTEE DUECT e 52 e BE PR R 38, 3 5 B R AR B

JT . 3 5 PPT IR PRAS I TP CRA At AT HE B3 M H 1 5 fl A ok

MFRITF Y, ZPPTIRIKAT M5, — 2 i B B bk R 9 25

%, PCRAG I S — AL IR 1/ i R B P AR A% . lea3BEFIPCR

H 1 A A ok 2 505 S T e 3 R 3 W i — 2B B0 UE T PPT

VR PRSI F0 PCRI BT A HE 3% A5 FF A D 1 #4947 80k R FPPT

U ARG 0 458V T B 6, BB X DA R T X G AT R A AL

R, Y R A PH VA bR, 8 S SR T AR, HOR X%

PR 3 A
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