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MEHDAE Y REEHBEENT SR RS
qoh BEE PER EAE

(FEMERRENTAE X 100080

W OE ERDSYYRSTESEE (PVY-C) B mRNA fE AR, B BB
MAER AT B3-S T %45 DNA, BAREMERE N (PCR) BT PVY-CHENA
b (NIb) 21 cDNA 7k, 7t HBT 2 FFIATER L, WET PVY-C NIb £H
Lk, sEEE e 381 T RER NIb E X RNA =M AEBRA T SR, mL8RIF
B LBAL404 (5T, SR E & = 5 NCE9, 308 T Fid S Fha ki s R .
S 4 F A A R AT HE Y A R R R T ity NIb SR PR R R D Y
FHIRERE AT, P, bh S MER N NIb W3 E SRR, JEt 204
BB R PRLE] 4 D HRARE D 1000g/ml PVY-C #FRET, RATE TR
B, MREIE 39 A4k NIb HEbRAS, RH KA, £ 100pg/ml PVY-C R FE
HTAE TR 57H 331 NIb BE X RNA WHLRBET, B RRRATLH
HEE R, BREAESREAETAEELEENEBRREE, HE A HERTERRF 50d
RGHWE RENEYE, RAEETE LR 3 FIE R NIb 5B R 56 58 EE 1 R i F
K RNA BB, HENFERNARANNERRRSY.

X@iE DHE YRS, FHEER, WEEEY. PR

1990 4E, Golemboski 24 TMV — A9 %510 54kDa T A 5558 F il Lm 2
B A JHE, RO TMV SHERMHRES . MG PEBV, CMV™, PVX“®, TMV™
FPVY TS e X AR RS EH R A XA LIRS ENRE, RET
VEM—A RIS SR (1) Frfs ANBSMEEERE £ 3 RNA iy (P8 ERHMAXFE.
(2) FEEEY IR RSNERFNEORET Y. (3) HREMTURER,

EXHETRNAAOHE Y RETFES NI BEEN TER) —EN
S8 b BERAREYER R A EE RSN RFWRER

1 AM#An g &

1.1 ¥

OHE Y RH CPESEY, PVY-C). Bk pBind38 AL B, K pBlue-
script SK 8§ KS. [ H Stratagene 4v &} .

cDNA & iiiRH &, Teq DNA BAH. WMiEE. T7 DNA REFFFIHHEF &, [
R #E4r B E Promega, Pharmacia, NEN 207], SHERREETRT WHATERES
T

A THEHEE S RESEES YA ERNER P LR LSS (WL, ICSC, Elrf\m‘,, BE) Ve
« Prflk R MR, BME 712100, :

« # AR,

AEF 199541 H 12 BugHl,
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1.2 &

1.2.1 JRERISSEANNE RNA paidh. JFikB o0 (90,

1.2.2 cDNA M4 MM Nib 2EMTEE: M PVY mRNA A4, LIV oligo
(dT)5s M543, cDNA S HIA M AW ERSH cDNA B — &8, i PVYn™®, PVY
GO16MFy NIb ZFE F 54 NIb ZE 5’3 PCR 2147 (1), I PVY-CH CP £F®

S'HRFEF &AL N1b Z[H A 3314 (1),
241, 5 TAGGATCCACCATGGCTAAGCATTCTGCATG 3
341 . 5 GTTCTCGAGTTATGCATCAATTGTGTCATT 3

S8 1 5[ XT BamH 1 {5, 2IHHEIDF ATG fl Kozak FF|-ACCATGG-, 7
YT T Xho | SLAMEGEFRT TAA HENHEN T E TEFEBEMNS SR
iR ) Y B KA

PCR ELI & : L& ARA) cDNA SHEER, 1, T 454, 94 CA¥ Imin, 55CE
Imin, 72°CHEM 2. 5min, {FFF 35 WIS, 6 72°CEM Smin, EWIFRIAERE 1. 6kb # K
B, TLREA pBluescript SK AHI ) EcoR V {5, GE M Bk pBSKN, &4 4t i {8
AERE B BR A . R R R Al P LB R U] NIb 2, L T pBluescript SK Fidy b,
ﬂﬁ%ﬁXXﬂﬁﬂﬁ%%JJ:&iﬁTﬂ?ﬁJMEu
1.2.3 YR EREME. E0FT N EBLEENNEM F, WET=/HFRMY
NIb ZEE 9 A=, B Xho [ #1 BamH 1 M B pBSKN F4IF4 NIb ZE £ K cDNA
(1. 6kb F L, i A pBind38 ) BamH 1 il Sal T 2 [, 55 NIb 2 44 cDNA W&t
HES: (pRFL §0H53E, [ 1), fEHOR pBSKN Jil Pt 11l Xho I SUBHHIF— 1. 17kb H B
(M b Brtsh 92 N1b 250 53 381bp) , 52l A Ok pBluescript SK IR {2 8 2 [, Fi SK
b BamH 1§ Xho I Y5 ¥I FAEH 1. 17kb BB, B A pBind38 ) BamH I #1 Sal
1 Z 08, 1536 & NIb HH 5'4iEk%E 381bp /) cDNA K BEWTHPRERE (pPRDE, E
1b) . ¥ iy pBSKN F BamHI Fl Sal 1 ZUAG VI W24 1. 5kb A B (6 7 Bk 5k N1b Bt [H
53 113bp) . FERE A pBind38 (1) BamH [ 1 Sal I 2 [a], M8 T NIb ZE R HEX &
(pRAN, B 1),

1578

’ [
pRFL BamHL-ATG | TAA-XDol A
) 9a Ps
104 -1909  3R1-385%
381 1578
| }
pRDE | ‘ | TAA-Xhal B
ATG
391-393
1578 104
| !
pRAN BamH] —] ! C

S

RB BamHI . Sall LB
pBin438 D TRITT [ 3 >D_1L STUFE N053>_{>_ D
- - a

B 1 PVY-C NIb EFMEYRARE T

Fig. 1 Construction of plant expression vectors {for PVY-C NIb gene
A. The full lenth NIb gene,  B. The NIb gene with 38lat deleted from the 5'terminal region,
C. The antisense gene of NIb,  D. The structure of binary vector pRiind38
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1.2. 4 R EBZ SR &7 Bk DNA e REL. 2208 12,

1.2.5 SMEEEMEEHSMEEREEEENEE. S50 12).

1.2- 6 FEEFRRHROYE. BT LA RS RIS R E . RITRR

—AHR, BT IREER R IGERY R THER SEER, VBT 2 I okt

FUIREFR lem® WA, #1125 IABETREY SEIETHE.

1.2.7 PCR #iiil#: R EE. MY X DNA WRBEFESEE (12), PCRI I E

Bt fRATHE PCR 4718 R 0y sk fT 3RO, pRFL I EE M HSIE 1 f1 1 5

pRDE #EFH# AT T 14 1 ; pRAN W EEBEHHEIY 1 f1318 N 415847

g, Ko, 31 LM 358 531 F# NOS &3 Fil E 3|4,

1.2.8 MEMHREREMN ELISA R H . BELR PVY-C 2~4 B Nicotiana

tabacum, var. Xanthi nc.) B, SBIICREETRS) PBS &b wi BT HEA74E . 10 000r/

min 8.0 Smin, I EHR, FEEEMETERZE VAR s~4 BEHHNEERN R H T FER

Wbk, HERp R ey ECHERE 1. 2.1 BRI TR A KR E T B RN E . & 100g Bk

BT ome PR, FFLL, FROTHESE 100g B S 2me IWBRITE IR, Rt

pLBRHE ELISA ek, |
X BRRERE (—BCHEME 7d 2R, DR R G R e

ELISA #ill$1 . HR 1R . ELISA Brill#semk (14) REmiidddsk. K — ﬁ%ﬁa

T PVY ISEIE, ZHVERAMIRIDTEK,

1.2.9 FEEFMMA Southern blot 7047 5 DNA M2 W 1. 2. 7. DNA NI E§

EBf# 5 . ¥ Bio-Rad 2 RIHEEM FH T4, B HYBRID A AR #E0 ri& b T il 4

AN EEFHIE . M pBSKN d14385 NIb £ 1. 6kb Jy B, Y o-2P-dCTP FHRic K4,

A E BT 4 T Pnd TR, RN &SROk (130,

1.2. 10 H%E RNA §742HUFT Northern blot 4447 : 484 85 RNA §42 B 1 5 % 30K

C123, R/ RS Lk R 5040 B RNAYY, % Bio-Rad A RN R{FHTHES. &

HYBRAID 23 548 59 77 ¥ AT R BR 28 AV

1.2.11 HEVESREH MR Western blot 433, FEE & EE (127,

2 i F

2.1 NIb R TIEIOFFISH

HBEEE A ER T, i RT-PCR § 34y 1. 6kb /M B (BIRR I-A), 5T
WENSHE Y REA N EBEXEFT. B RSREEER S B G, JTEA
pBluescript SK Ff7 § EcoRV i , 1% 5| H 250 pBSKN . 3T b 38 B #E 4T Py U1 86 S 2
. WET 6 MERRE, 5hRMEHTFAME., EREHPVY-C NIb EE i 1557 4
BABRAR . 413519 T EER. HETFREFIRRESENEAREEFF NI 1994
ERYIRIE Y,

A PVY-C B NIb 35, ZHIHE RNA FBERET RNA % RNA & B 6 7
PR AT EERY, I KXEXXXXXK (172~180); RX K (187~201); G
(203); DXSXXD (248~253); GXXSGXXXTXXXNS (307~320); GDD (351~~353);
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FFXS (394~396) 4., PVY-C #) NIb #FHE PVYn"”, PVY-H"f] PVY GO16""H
NIb % [ @98 1 8. 5 3 o] TEHE 41 B A 93. 51%, 84. 91 %040 82. 9204 ; S HEER 7 51 i) (W] IR %
S50 94. 41% . 94. 999070 93. 45%.,
2.2 NIb BEAMTEHEHNT SHRARESH

it Kan Hitkfse, $£3K48 39 4 pRFL (& NIb D MR EHIE 8K, 33 4
pRAN (NIb Z[HE L RNA) 5L B 20 ) pRDE (5" %55 381bp #7 NIb Z:E)D
BT Fe L k. 7€ 1pg/ml ) PVY-C #EFIEE T, pRFL 4 14 #, pPRAN F 21 #H1 pRDE
A LLBRRELN. MXERRHT SRS, 8 LRERA TS BiHEkR, R
EFMERNGREMEE 10K EHEFEE,

X Eib#k R 10pg/ml PVY-C B3 B T HMUZ % pRDE AU 4%, HI RDE2,
5, 18 M1 20 FEEFMUT B AE RN RN, 53F — kR RDE14 TEFrIEM 5 #RP AT 2 thE IS
RE, 3 HRIREEN. % pREL 89{0F 4% RFL14 EHEHMNN 12 MHHBPFE—HE
. X EiR4SHR RUESEA 50ug/ml F 100pg/ml F# R, RDEZ, 5, 18, 50 f1 RFL14
MRBAEXT B PURIE, ELISA Sl BHE & .

1 HREAKORERE

Table 1 Determination of PYY resistance in transgenic lines

Inoculum doses

N 50pg/m 100p:g /mml
Strains - - -
Resistance® - ELISAM. Resistance ELISA
ratio 10dpi®? 20dpi 38dpi ratio 20dpi 30dpi
RFL14 . 15/15 C. 0% . 0.05 . 0. 16 16/10 0. 00 0.11
RDEz2 11/11 0. 00 0.03 0.12 9/9 0.10 0.10
RDES 11/11 0. 00 0. 07 0.15 12/12 0. 07 0. 09
RIDEL4 . 8/11 C0.03 0. 05 0.04 ND ND ND
RDE18 10/10 0. 04 0. 06 0.11 16/10 0. 05 0. 08
RDEZ0 10/10 .02 0. 08 0. 16 16/10 0. 08 0. 10
. RANS n/10 G. 88 0.52 1. 09 ‘0/15 0. 83 0,99
RANI4 0/10 1.03 0. 66 1-11 0/19 1-35 1.55
RAN23 0/10 060 0. 88 1.21 o/10 1. 02 1.22
RAN33 /10 0.50 .61 1.18 /10 ND - ND
+CKD 0/15 0. 92 1. 02 1. 37 0/15 1.72 1. 60
—CK® 15/15 0. 01 - 0.03 0. 0% 15/15 0. 07 0. 06
a. Resistance ratio: numbers of un-infected plants/total number ef inoculated plants
b. ELISA OD mean values ¢. Days post-inoculation
d. Infected untransformed control e. Non-infected untransformed control
BEEREYELE ERRFERH %2 SfoHEEEEYD RIARMEER
R1 &1, EQJHQ;E RDE2 1 RDES # R1 Table 2 Estimation of PYY-C resistance of R
ﬂ.’.f“["%{f/ﬁﬁ BOOpg/ml Kan [ MS ﬁﬁﬁi gencration transgenic plants
By b, SR TR RL R, oo |
Infection ratio doses 50pg/ml  100pg/ml
%ﬁ%ﬁﬁ%*ﬁ?“ 3~5 H—H‘I‘Hﬂ‘, H% Strains
50pg/ml #l 100ug/ml PVY-C $fl, &M RDE 2 2/14 1715
. RDE 5 3/16 1/15
s g 4 a g
HRBR Sy B Kan IR IR R1AVEER CK o/ 151
; NETR R b 4
*ﬁ Hi %IB %% £ bl‘ ﬁ P’% ° E 'Fﬁ ﬁ {_ﬁﬂ[ E}J 29 BF: Infection ratio: nombers of infected/toral
RDE?2 ':P‘[H_:ﬁ_ 3 Hﬁ@ﬁ » 31 ;IE%{ RDES CP%‘ number of inoculated plants
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1BRER (ME 2D,

4+ 78 H 10ug/ml, 50pg/ml 1 100pg/ml #) PVY-C X R X ¥ pRAN BI85 ¥k RiH4T
B, RRE—MAEENSSOFRE. AR RARIBLR N EBRRIRER
SERAITER . #£ 10pe/ml BTLEMAL T, FI8k RANG, 10, 23, 34 EIERARN 2~4 [,
RAN1, 2, 33 BERELR &9 1~3 JE. £E 50pg/ml f1 100pg/ml IR EET , BRERSH
B X RHRMBRE, AHFEHER TR, SR, 0 RANG fl RAN33 fE
AR R 5~7d, EHBTEEMNRE, MR XRRBREEMNE 30d WK IERER
ELISA {f (3% 1 1 RANG, RAN14, RAN23 il RANS3), {H & 4 &2 FH 21 A o
B, S RMEEERBAEN, RUAREEFHBYE., EEMEH 0d EHFRNHKE
RAN1, 6, 14, 33 %, BATIHM N RR, BEEFSEE RO BRIE. ¥
WRTELS 70d 4% RANL, 2, 6, 14, 33 M FBH 2, 4, 6, 8, 10 i 4r B3 4T ELISA
Bil, 5 RAH RAN2, RAN14 # 2 F 8 B IH#, RANG, 338 2, 4, 6 HLTEHR
FME.RANI M5 2 P ERRE, (B8 4 UG AW BN EE. FrEeillEHyY ELISA
HHELHESFEZFR PN ELTSA HHEEE (KER1MHED, UHKENE, REHE
(K] 6 XF HE A B AN pBRind 38 23K AY % 2L 4 BRTE 50~100pg/ml B sE FORE T L8R
BB BRI REETET:, SR 4 TE A X BB MR B R (L AR TR
TEAR M 50ug/ml FI 100pg/m! FREEFNG 70d 245 #) RAN B HkdoR s 2 iy ELISA |
i, BT IR GV R R IR 2R IAY 10ung/ml 757 e REFR A0 A HE 2 (5 X B BR A0 pBind38 &
R B AR

F3 HHaNDbEERAEANEEREHE
£ 50~ 100ug/ml PVY 5 70d ZETEH {6 ELISA (§
Table 3 Estimation of PVY-C resistace of transgenic antisense lines by ELISA ™

. Leaf
ELISA OD position 2 4 6 8 10 12
Strains
RAN1 0. 00 011 0. 06 .15 0. 34 ND#?
RANZ o, 01 . 0. 00 0.02 0.01 0.19 0.10
RANG 0. 00 ’ 0. 04 0. 04 0. 07 0. 28 ND
RAN14 0. 01 0. 02 0. 02 0. 01 0. 14 ND
RAN33 0. 01 0. 00 0. 0 0. 08 0.08 ND
+CKb 0.11 0. 24 0. 24 0. 46 0. 47 ND
—CK® 0.901 0.03 0.02 0. 02 0 02 ND

a. Not determined b. Untransgenic control infected with 10pg/ml PVY
¢. Untransgenic control not incculated
* ELISA OD of the leaves from different position on the plant when infected with 50~ 100ug/ml 70

days after inculation
2.3 REFEEHY DNA KFENLE
BN SRR F YT T PCR £2ll. X5 pRDE 2R T o MHEEE KR 19
RS, SEEGIHEE R, X pRAN RN T 8 DAY 15 MM, F 12 MM
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ML BHYE, B 3 MERARTEHS R, 35 pRFLS MREM s M RSB TMAF 4 A4
PRAELEH . 4 PCR &R NER I-B.

R % £ RDEZ, 4. 5. 14, 18. 20 py##¥ & DNA, H BamH I.§l EcoR I WEgH]
HL, SHRiCH Nlb BEE cDNA FiF Rz, REHEEHKRPEES 1 4 LH g
AN BENEREA (LERK IO,

2.4 FHEEREBDE RNA KELHH

ERE A HERED R M BEYH R RNA, L PVY NIb ZEX# cDNA Rigs,
#47 Northern blot 47% , 4r B #4 S AE 4 P AN R R H #7500 . 7 Br & 3l RFL 1 2 8k
# (RFL14 1 RFL23) = K4 2. 0kb M1 BIIAY $5 54 RNA F B RDE 7 1
¥ % (RDE2, 4, 5, 13, 14, 18, 20> #P 4 A4 1. 6kb B mRNA $ R FH; RAN
B 4 MBRZE (RANG, 14, 23, 33) #EFAE K 1. okb AKF RAESER 4. YA X B4
ZEED T AEERM NIb ZE, HMEFSEFHR, EFAMKEREERKTEZE
5 CLENER 1-D) o 2 B8 A B A S 5% 5 B 3 B84 4 o 39 A8 00 3 25 (N80 5 R B o oy
2.5 #HEREMEOREKERHR

BT S MAORE (Tobaceo etch virus, TEV) {1 NIb $LILIE A L5 PVY f NIb
B R AR F ML RO BT L, B AT Florida K226 E. Hibert #1412 B8 TEV
7 NIb $7 1175 5 A6 57 7 B E 50 8 B 34T Western blot EA A7 . (BREATHER
4 FRL, RDE 1 RAN #5834 32 MR 2 0, BREmm SR Eas
2o
3 3 #

ZEAEEY PR ER, RIOENDEF SHEDE T EEBNELEBRY
BET ATG, F 3%in LT RIEFEF TAA, BE, ER{IMBMAKTT, Fitk
WP NIb HF 9 E HFE. NEIE 39 M4 pRFL MLtk B, (UHRB—HRE (&
2.56%) 1 100pg/ml PVY-C HEE T RATIHESE . W EFH 20 4~ 5' 855k 5% 381bp #Y
NIb EEEHFEGAPEDH 4 MEE (5 20%) TEHFEE. RITEED 5%
B9 381 M EH B I B S MBI BT A IR <F K88, 7EME 5' 558 300 BB — A3 IR
EERUETN ATG BIGEBT (LA 1), FaaEskEHFER, RENEFHE -4
WREMREEIE . B, pRDE 8 FHE R g RARBRAT2 4, 5 NIb £K8 %
—HMEATY.

Donson FIANRBAKREREREFEIH AT —EREFENET LA EL L, H
T3 1ot AR A B R 4 S RO R E R r RS T U LR SR RN A RS, RATE
RETE ST PVY MR H Y RFL f1 RDE 4 P40 35 BT A &Y, KR RE
SRATAHEEMILER TEV NIb 85 imEfF26, 8% TEV A NIb BT 5 PVY
NIb mAEMEFEEYY, BREGNMZBEFTRERRL., RITAY, EeBdkE
EMHERERE Y TIRT EH 05638 8 5 B4R 2 5 R 8 F A SR Ay
—AEEFE, BT EHRE RN TR, SEONENE 2R, FTHE3E
WEFEFRENEN, IR LAREE, TRTHRSWE S @5, ERMmH
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MRl 2 %153 .

RIFIRSC RNA w0 a2, BEMASRHNM SIS EALERY
FRXRNA, BiF CPEEHH LRENHEENTESHELKE, THECP REERE
B R AR B R AR R AR EXBENY, UM ENENER.
ELHE Y WET, NIb ZRSREMN T ZEHEX, EFRRMEYTE N ELHNE
BRI ET HAr KRG e, BRI NIb SEEREZER, %3 T RH NIb 25
By RSO SR BT SR SCRBE I AT BEFE B . FRATSEFR18 T 33 4 NIb 21 7 U i 58
RN B % A ST RS F Y R B RNA K005 R R SR £ s g —
ﬁ%%%ﬂ%%%ﬁﬁﬁ,@%ﬁﬁ%ﬁﬂ%ﬁﬁﬂﬁ%ﬁﬁﬁﬁm,#HE%&%E
TRIE B A S0 5 A S R BR A B 3. SR I0 R T NIb BN B X RNA B i T 50
BEMGE— ST R . AT ERFK T T HER T, 10 NIb 2E T R
WRD, HRREWYTREGE LHBFFYSENSRYES, BETHE 55
BHETHMHXOTOOPR, B8 TWENEHED, FTT T8 T Y R
RO TR AE . TERATH LI R, Y SRR B MR B e P, TE SR e T S5 o T R e
AR IR, R, B TR AR R, K NIb BE G E R
WhHE, MHEDFRENE XERPORE—EN, TEABHRAETHLER, BAX
FFHATLE, Fe—BRETX., MEBEEDNEK, EHET S SRS TT
TR A R 2 GRS R b ] T2 5 3 T R R R e T XA 38, X FhF
AR R 40 B R R ] . . R FTRE R T 2 e B R B 45 70d LIS, R EEZERIMI P
YRR I B R S 3 B R TR IR SR S A R E 2 —.

2 £ x #&
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High Virus-resistance of Transgenic Tobacco Plants Mediated
by Expression of Modified NIb: Gene of Potato Virus Y

Xiang Yu Yang Lanying™ Peng Xuexian Mang Keqiang
CInstiruté of Microbivlogy, Actidemia Sinica, Beijing 100080)
(Northwestern Agricultural University, Xianyang, T12100)*

Abstract  The entire nuclear inclusion b {(NIb).gene of potato Y virus, Chinese isclate
(PVY-C) was synthesized by polymerase ‘chain reaction (PCR) ‘usitg ss-¢cDNA of its
genonic RNA a~ template. After sequence analyses to confirm the correctnéss of the N1b
gene, three plant expression vectors harbing the full length, 381nt deleted from the 5'
terminal coding region and the antisense of Nlb gene were constructed, respectively.
Nicotiana tobacum NC89 plants were transformed. with Agrobacterium- tumefaciens
LBA4404 carring above vectors, respectively, and transgenic plants were 6htained. The
results of virus challenge test showed that transgenic plants derived from different forms:
of N1b gene displayed different degrees of PVY resistance.  Among them the transgenic
plants expressing 5’ terminal deleteéd N1b gene are the best. Four lines out of total 20 in
this transgenic plant group showed complete resistance at an inoculum doses of up to
100ug/ml PVY , the highest concentation tested. Just one line out of 39 transgenic lines
of full length gene showed complete resistance to PVY-C at the same doses. None of
lines from total trangenic lines of 33 antisense gene was resistant to PVY-C completely.
But some of them could delay the symptom development and reduce thé disease severity,
Seme-of them could ;ecover_"‘to-norm:al' 50 days post-inoculation. Although the specific
RNA transcripts of all of the three forms of NIb gene could be found in transgenic

plants, no specific proteins of the gene could be detected in them.

Key words Potato Virus Y, replicase gene, transgenic plant, resistance against virus
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Xiang Yu er al. ; High virus-resistance of transgenic tobacco Plants Plate 1

mediated by expression of modified NIb gene of potato virus Y

o
[=n
o

o,

2.0 kb—
< 1.6kb

m n o P q

<1.9kb

A. PCR amplification of PVY-C NIb gene.
a. 1kb marker. b. PCR product
B. Identification of NIt gene fragment in transgenic tebacco by PCR.
a~e. different transgenic RDE plants 2, 5, 14, 18 and 20,1, |, o, untransformed contrel, g~k different transgenic
RAN plants 1, 6, 14, 23 and 33, m. n: transgenic RFL plants 14, 23
C. Southern hybridization of 1otal DNA of transgenic tobacco with pRDE digested with BamH T & EceR 7.
a. plasmid pROE. b. untransformed cantrol. ¢c~h. RDE 2, 4, 5, 14, 18 and 20, respectively.
D. Northern blot analysis of transgenic tobacco plants.
a~h; transgenic RFL plants 23, 14. ¢, ¢, q: untransformed control. e~k transgenic RDE plants 20, 18,
14, 13, 5, 4, 2. m--p: troosgenic RAN plants 6, 14, 23, 33.
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