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triacylglyceride7t RZAHEH °E BF AWAF =
g 33 AYZ A" AWk cytosololy} plastid
A AFAHHEY acetyl-CoAS primerZ ©] &3] A
o] Z10] caboxylation®] A malonyl-CoA7} A& 3L
old| malonyl-CoA9] C-2unit 7} 9&HO 2 HItHH
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. T3 Brassica napus®l| 4] liroleic acid& linolenic
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BX357t $709 linoleic acid ¥ EX3tx7} A7)
2l linolenic acid E2A FAHo] 9o}t E§ o5 o
TEES AWAE FoAME lnoleic acid7t 26% 2
2] 3L linolenic acide 10% 2 ZA)8t9o] vjma &
E3tz7t A1 linolenic acid®] o] wrA Uehy
A3t 28E2 EXSEs) By Z7tE 2 ER9)
canolafr9] MEE M E HZ @3 fatty acid2 &
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g &2, T4 DNA ligase, nick translation kit 2]
Bethesda Laboratories
(Gaithersburg, MD, USAIZ HH TU3H 2™, sodium
dodesyl sulfate(SDS), acrylamide 2]l bis-acrylamide=
Bio-Rad Biochemicals (Richmond, CA, USAIZ H-E ¢
&5 th. DNA sequencinge United states BiochemicalA}
(Cleveland, OH, USA)9] A|&9] Sequenase 2.0 KitE A}
&t HAIBHL, [a-2PIACTP (specific activity 3000
Ci/mmol), [a->SIdATP(specific ~activity 500 Ci/mmol)}&
Amersham (Boston, MA, USAISZ ¥ Fstg)
Nitrocellulose filtere= Scheicher & Schuell (Keen, NH,
UAZ HE TUFEG 22T dolA AGEE B
£ o4 BAE AFE AeaYo

i agarosew research

2. Al203 9 ZziAan|E

T B AzxFE A8 AHEF cloning
subcloning pGEM7(+)(Promega,
Madison, USA), pUC119, pT7blue (Novagen, Madison,
USAE AHE-3FSATE Plant expression vectord] ZE ¢
dked CaMV 35S dual promoter®} NOS-terminatorE ©|
&37] f1std F7F vectorZH pAGUSTE AHE &%
X, HF A< binary vector 2 pGA482 & AHE3LY
th. Arabidopsis thaliana®] microsomal fad3 cDNA
2] & 9% DNA probe 2 Arabidopsis Biological Re-
Center(Columbus, USA) EZ3¥ Eohike
plasmid pBNDES3 & A3ttt

vector 2 vectorZ =

source

0%
HI

3 At 2XAE B7F §4 |RAK| 22

w3 fatty acid desaturase 9 FHAQA  fad3E
Arabidopsis thaliana®] cDNA libray2 HH o}z g}
722 plaque hybridization o] o) gte] Balaty
o

Plaque hybridizationg $138t] Arabidopsis thaliana
9] seedling cDNA library2 HE 1068 %9 phage
plaqueE & MgCl7} 10mMEZHE LB agardf =] 9ol E.
coli XL1- blue 3} 7 soft agarg AM&3te =Tl
7CAA s wFst A BoiR plaque S of
3ted 7 150 mm =7)9 nitrocellulose membrane&
AHg-3l 52E DNAES
0.5N NaOHO| A denaturationA] 7], THA] 1M Tris-
CllpH 7.0 <J3] renaturationA|Z Tk 7] plasmid

repicag THE § o] 59
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pBNDES3 DNAE Ncol2 2 Hgate] doj7 13 kb9
Brassica napusZ fad3 cDNA ZZ}& random primer
labeling ¥ (Promega)oll 2]&te] 3P 2 labelA] 7] o]
£ probeZ  7}Ete]  65COlA  hybridizationA] Z -
WashingZ & 2XSSC buffer2 65CA 29, 02X
SSC buffer2 Ao 19 A& g F autoradiography
o &84 positive signal E& HFE phage plaque
< Y WA old AF & 23} 33 A5
positive cloneES ©Y plaqueZ &8 3t o
0] 7 phage cDNA clone 9l tj3}¢] DNA sequencing
2 AN o]59 {FHA HEE FH deduced
peptide sequenceE ¥ °|E& ¥# 7 w3 fatty acid
desaturase®] peptide ¥} H|2E F YAHe AE
< FF Adgsio

4. Delection mutant2| M=

DNA sequencingS alkaline lysis ¥H®e] ojste} &
2] ¥ plasmid DNAE-S Erase-a-Base system kit(Promega)
E A3t deletion mutantES A ZTH AA3A
t} o]2 938t 542l recombinant plasmid DNAE
5-overhang A & 249 BamHl 3} 3-overhang A|FHE
20] Sacl 02 AW ethanol2 FAAIFT THA
301 2 &) Exonuclease I buffer (66 mM Tris-HCI, pH 8.0)
o =t} FAAHQ deletione A|7)7] Y3t 154
270 unit)®] Exonuclease ME z)dle uwf ¥ wit}
25ul 9] Exonuclease M ®Fg-o Qo] 7549 $1
nuclease mixture (2.2 unit ST nuclease, 0.04 M potass-
ium acetate, pH 4.6, 0.34 M NaCl, 135 mM ZnSO4, 6.7
% glycero) 9 EF3t AoA 08T HFARA
t}. z} "kgHo] 1ul ¢ ST nuclease stop buffer0.3 M
Tris base, 0.05 M EDTA) & #H7tste] wg-& F2A7
2 70T A 1087 ¥AIA ST nucleaseE A 3
v @43 2k ARl whgol FoA 24 B 07%
agarogel A719F < 531 deletion® 3T E AT
% end-filling?} ligation ¥H3-2 43¢} End-filling
& 7z} wkg Ao 1xQ 2] Klenow mix (0.2 unit Klenow
in 2mM Tris-HC, 10mM MgClh, pH 80)E H713to
37T 387 wEAH2H, ligation endfilling®]
B3 7k ubg Ao 40ul B9 ligation mix (0.2 unit
ligase, 50mM Tris-HCI, 10mM MgCl, 1mM ATP, 5%
polyethylene glycol, ImM DTT, pH 7.6) & 73t
16T oA 1247 WA 2ojF DNA §2 A

2314 Ecoli DHsaS FAAS A7 F dgrix 2
o]9 insertE 7}A]£ recombinant plasmidES 0.7%
agarose gel A7]|FFol ojste] AW} o]E2 DNA
sequencingA| 2 AH&-3H4 T

5. DNA sequencing % CHAZ MAEAM

A28 oA g Zole DNA insetE<
DNA sequencing®l AH&-3t% T DNA sequencing< in-
sertd] 3] 53 3 YFoz FA AL,
DNA 97149 EA& Sequenase version 2.0 kit ©]
£3 dideoxynucleotide chain termination e ALg
34k dojZ DNA sequencing datax PC/CENE
software program (IntelliGenetics, CA, USA)/& AH&-3to
B2A32 Astdon olnit HEE EA3AT
olom}& desaturase isoenzyme S T AFAY H]
TE InternetE E3 Cenebank Database B3-S AA]

ste] vl EA S
6. Polymerase chain reaction

fad3 FAAE dZFH AEAWAN AT
3 AFEA siteS TYUBL reading frameS TF
7] $13 polymerase chain reactionPCRIS 43§ 3t %l th.
]2 93t ALLE PCR primerEL fad3 FA A
BEHQ H/|NEE XFHEq AFaL AN
=49 g8 2 2FFE AL

primer1; 5-CCCCTGGATCC GACCGATGGTTGTT GCTAT-3'
(BamHI, sence)

primer2; 5-ATACAGCTCAACAAAT GGAGATT
AT-3'(Sacl, antisence)

PCR BZFZAL 94ToA 28%SH denaturation,
ss5CollAl 183027} annealing 2|3 72ClA 1£7H
polymerasion Al7]E& & 1 cycleZ 3t 25 cycles
Y85 FEwgoz 1€ oA 10 B ¢
A A

AATTG

7. MEH W MZE fad3 REATY

7t M=EFEXLL| M=
fad3 FARAE A B FFAF7] Y3t WA
pGEM7-fad3 A ZF plasmidE templateZ ©] &3} 9]
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o W¥ & 44 3t ol g AHEF fALn
primerE- primer 1, 2H& 3§t A&t
Z ¥ DNAZZHE-E pT7-blue vector(Novagen, Madision,
USA)9| subcloningdls] A FAAEZ HE3I cohes-
ive end7} M E fad3 cDNA insetEL THA] CaMV
355-dual  promoter$}  NOS A8 E
casette vectorql pAGUS1d] =3} 0|52 g
THAl promoter, fad3 cDNA, NOS terminatorE &4 2
4Z2¥ fd% 274 2AVH HFHOZ binary
vectorQl pGA4829 T3t}

terminator&

LY. Agrobacterium®| SEME

Agrobacterium®] FAAZL freeze-thaw method &
o] &35tk A.tumefaciens |BA4404E  YEPH (1%
Bacto-pepton, 1% Bacto-yeast extract, 1% NaCo|A] ®j
FF G 15miE QUL FAE A%z
200188 20mM CaCh8do] %A% oj7)o] 1ug9)
DNAE 718t A AhoA 587F FYAI L Tha)
FTAM Al s®Z molg Wyd o 4.
tumefaciens®] YAAEE AZT FAAPFFEL
streptomycin©] 300ug/ml 2] X tetracycline ©] Sug/ml
EZHE YEP agar HjA|O|AM 30CE 297 wjgEY L
4 B H= colonyES Awatsin.

C}. Brassia napus 2| SZIX &

FA¢ 2AAZ2 L Agrobacterium vector®t cocul—
tvationA| A" A& FYARYE AAA g3 ¥
AAEE MAE d3A FFweld: sgo]
fA9 A9 AEo) 2mmAE FHEH AHso
AH &  Agobacterium HjFAe] Fx7+ IR B
napthalene acetic acidNAA)I7} 05mg/l 223 benzyl
adenine(BA)7} 20mg/l H7HE Ms ZA )R Vo)A 724)
Mg dg, AZZEAY 24 sz
100mg/1¢] cefotaxime, 30mg/19] kanamycine® 3mg/I<]
AgNOs7t H7HE Ms AEshij o) oA stz &3}
AR A7 H718 wR N 23id 238
MSH}Z] ]| indole acetic acidIAA)7} 0.5mg/l, sucrose7}
30g/l, gelrite7} 2g/l EFE A2ujA] o) o] A3l AL
v g3k ot

2. Northern hybridization
AEA Y YZRHOZEH total RNA EFE acid

FHedt fA4 BEY QYL FR2AE AT 2A8E ¥

guanidinium thiocyanate-phenol-chloroform extraction
e R g Y=He AHFLY gao 7
BEANLF 2P o] Su7tA) EHFF RNA ex-
traction buffer(4M Guanidinium thiocyanate, 25mM So-
dium citrate, 05% Sodium laurysarcosin, 0.1M B
-Mecaptoethanol, pH7.0/& 10ml 7}8le] A EX T E 3}
Fasth 9719 TA] 2M sodium acetatelpH4.0), Phe-
nol(Water-saturated), chloroform/isoamylalcohol(49;1) 10ml
€ WX Z Hegs dedoA 1R weARA
o} 223 °]E2 10000xg 4TCNA 2087 Y423
BF FEA L 3o isopropanol2 RNAE S A A
¥ A AHE 10000xgo) A 2087 AL
o o FAEL oA 75% ethanol A H3}
diethylpyrocarbonate(DEPC)7F A 2]8 FfF 49 ot
o|9}zo] &% total RNAE formaldehyde 7} X8
08% agarose gel A H71FFL TFH capillary
transfer Y 22 nytran membrane(Dupont, USA)®] &
ZTh. UV crosslinker(Bilber Lourmat, USA)E A}&3}o]
RNAE membraned] I A7) 60Co|A prehybri-
dization®} hybridizationg A]Z Tt}  Prehybridization 2}
hybridization & plaque hybridization W93} £l }#
A&

. =3¢ g
1. fad3 cDNAQ| £2|

Arabidopsis thaliana®] AZAPII-cDNA library2 %]
PR labeling® Brassica mapus®| fad3 cDNAE probe
2 AHE-3HA plaque hybridization® o] )& A 106
7H¢] phage plaque ©ZRE % 207]9] positive clone
< dAF ez A¥sYt Yol phageE e 23}
% 3% plaque hybridization F8 @YU phage
plaque2 F+F 2|3t o]EZRE THA] phage DNA
€ £33 2o\2 phage DNAEZ 7}4 720 Zo)
©] DNA insert& 2t A& AFEA EcoRI 02 A
@8t agarose gel A719F 23} 18kbS} 08kb) A
71€ Ze 227+9] DNA insetE ZIYSL #9l3}
AT}t B. napus cDNAE probe2 34 Southem hyb-
ridizationg Al A& 1.8kb2] DNA X7 hyb-
ridization ] 2 0.8Kb¢] DNAZZHE hybridizationo] =]
FESE AT AUcTHrg 1). TekA 18kb 279
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cDNAZZ}S  Arabidopsis thaliana®] microsomal -3
fatty acid desaturase(FAD3)E codingdt= fad3 cDNAZ
% 234 stk

2. fad3 TS MEEA

229 fad3 DNA 9 F7INEE FA37] AN
o1o]Z 1. 8 KbZ7] 9] cDNA insertZ plasmid pGEM7<]
EcoRI A9 subcloningdt] plasmid pGEM7-fad3
DNAZ At} olo|tha] Send 9 3end2 HH FA
A2l deletiong AlA ThF Zo|9] DNA insertS 2
£ DNA ¢ AzsAth @0l DNAS ety 5
end 23} 3 end 20X HE Sequenase kit V2.0< ©]
£3] DNA sequencing& Al AAsE. o] A3
B2)1¥ Arabidopsis ¢] FAD3E coding3lE fad3 cDNA
= AAAo|7F 1,823 bp FoB ©]F FAD3E coding
3H= open reading frame(lORA-E 1,158 bpZ T/ & o]

9l9lom olo] wWE FADITH AL AHA 386719
A B
1 pi 3
4. 3 Kb
2.3 Kb [y
2. 0 Kb ~

Fig. 1. Identification of fad3‘ <DNA inserts in A phage
clone.

DNA isolated from a positive Aphage clone was
digested by EcoRI(A) and probed with fad3 cDNA by
Southen hybridization®). lane 1; A Hindll size maker,
lane 2; ADNA from positive clone was digested with
EcoRI, lane 3; Sourthern hybridization of EcoRI cleved
ADNA.

amino acid2 FAEH U FAH EAFL 44075

a9l S el 3l THrig. 2.

3. Isoenzyme=2| CHHE UXIAE H|W

A. thaliana®] fad3 cDNA 22 HEZ FE Lo
7 FAD3S @A 1At E

2l chloroplast @-3 fatty acid desaturase(FAD7)"” 2 en-

desaturase isoenzymes

doplasmic reticulum A12 fatty acid desarurase(FAD2)'"* ]
Fz9 HI o oldmet 4.
rosomal -3 fatty acid desaturaseq! FAD3E FAD7 %
FAD2¢} 7+t 70%, 58%<] DA 1R FAHY
S HAF 0o, o]E desaturase isoenzymeS ] FZ
t FE5H 02 FAD3 9 ofu|:x2tME 82-151HA
Aot 276-333UA F-HA 53] £ FAEE B
TﬁiE}Flg 3). A desaturase lsoenzymea«l mide
domain 3} C-terminal domain®] desaturase & A %A]
F2% ¥4 A0z 3494 o5 S0 B

FAE 5 FAD3Y ofv| M E 97-108 A F9=

thaliana®] mic-

Cyanobacterium®] A12 desaturase9t= | $-%2 F%
AL H‘ﬁm ol HY7t E3] desaturase?] ZH&-9f
9% 98S & Aoz FHHALG

4. fad3 TR0 o8t HEME MEHZE

iy

7h Mz=gRMAF M= Y Agrobacterium®| EEHM

A. thaliana®] microsomal FAD3 FA XS fad3E 2
A E=dste 2AA7] A A2F plamidE
AN z3tAT} ©]E 93t plasmid pT7bluefad3 DNAS
BamH1 3 Sst1 22 A3t 1.2kb 2719 fad3
DNA Z7}& EZ3ldth dolR fad3 cDNA Z7}S
BamH1 3 SstI ©S2 ZHd®E pAGusl DNAY]
CaMV-355 promotor Holl AY3dte A =3 plasmid
pAd Cuslfad3E& QAT Doz A3 plasmid pA4
Cuslfad3 & THA] EcoR1 3} Sph1o2 AHdsdly 2
7Kb 2719 fad37} E3HE DNA 27 binary vector
91 pGA482Z5E WA Zl pGA1199] EcoRT 3}
Sphl AHAd F9o] AYstd HFHOEZ plasmid
pPfad3E AATHFig. 4). FojA 159 kb 7|9 4 &
HZA ML plasmid pPfad3E Agrobacterium tumefa-
ciens LBA4404=Z freezing and thawing WHOo =2 &7
A% A5 FAASE A tumefaciensH e AN ZF
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G CGG CCG CCT CTC TCT CTC TTC TCT CTT TCT CTC CCC CTC TCT CCG GCG -1
ATG GTT GTT GCT ATG GAC CAA CGC ACC AAT GTG AAC GGA GAT CCC GGC GCC GGA GAC CGG 60

1 M V V A M D @ R T N V N G D P G A G D R
AAG AAA GAA GAA AGG TTT GAT CCG AGT GCA CAA CCA CCG TTC AAG ATC GGA GAT ATA AGG 120

21 K K E E R F D P S A Q@ P P F K I 6 D 1 R
GCG GCG ATT CCT AAG CAC TGT TGG GTT AAG AGT CCT TTG AGA TCA ATG AGT TAC GTC GTC 180

41 A A I P K H C W V K S P L R S M S Y V V
AGA GAC ATT ATC GCC GTC GCG GCT TTG GCC ATC GCT GCC GTG TAT GTT GAT AGC TGG TTC 240

61 R D I I AV A A L A I A A V Y V D S W F
CTT TGG CCT CTT TAT TGG GCC GCC CAA GGA ACA CTT TTC TGG GCC ATC TTT GTT CTC GGC 300

81 L W P L Y W A A Q@ G T L F W A I F V L 6

CAC GAC TGT GGA CAT GGG AGT TTC TCA GAC ATT CCT CTA CTG AAT AGT GTG GTT GGT CAC 360
101 H D C G H G S F S D I P L L N S V V G H
ATT CTT CAT TCT TTC ATC CTC GTT CCT TAC CAT GGT TGG AGA ATA AGC CAC CGG ACA CAC 420

121 1 L H S F I L V P Y H G W R I S H R T H

CAC CAG AAC CAT GGC CAT GTT GAA AAC GAC GAG TCA TGG GTT CCG TTA CCA GAA AGG GTG 480
141 H @ N H G H V E N D E S W V P L P E R V

TAC AAG AAA TTG CCC CAC AGT ACT CGG ATG CTC AGA TAC ACT GTC CCT CTC CCC ATG CTC 540
161 Y K XK L P H S T R M L R Y T V P L P M L

GCA TAT CCT CTC TAT TTG TGC TAC AGA AGT CCT GGA AAA GAA GGA TCA CAT TTT AAC CCA 600
181 A-Y P L Y L C Y R S P G K E G S H F N P

TAC AGT AGT TTA TTT GCT CCA AGC GAG AGA AAG CTT ATT GCA ACT TCA ACT ACT TGT TGG 660
201 Y § s L F A P S E R K L I A T s T T C W

TCC ATA ATG TTC GTC AGT CTT ATC GCT CTA TCT TTC GYC TTC GGT CCA CTC GCG GTT CTT 720
221 s I M F vV s L 1 A L S F V F 6 P L A V L

AAA GTC TAC GGT GTA CCG TAC ATT ATC TTT GTG ATG TGG TTG GAT GCT GTC ACG TAT 771G 780
241 K v Y 6 VvV P Y 1 I F v M W L D A V T Y L

CAT CAT CAT GGT CAC GAT GAG AAG TTG CCT TGG TAT AGA GGC AAG GAA TGG AGT TAT CTA 840
261 H H H G H D E K L P W Y R G K E W S Y L

CGT GGA GGA TTA ACA ACA ATT GAT AGA GAT TAC GGA ATC TTT CTC AAC ATT CAT CAC GAC 900
281 R 6 G L T 7 I D R D Y G 1 F L N 1 H H D

ATT GGA ACT CAC GTG ATC CAT CAT CTC TTC CCA CAA ATC CCT CAC TAT CAC TTG GTC GAC 960
301 1 G T H Vv 1 H H L F P Q@ 1 P H Y H L V D

GCC ACG AAA GCA GCT AAA CAT GTG TTG GGA AGA TAC TAC AGA GAA CCA AAG ACG TCA GGA 1020
321 AL T X A A K H V L G R Y Y R E P K T s G

GCA ATA CCG ATC CAC TTG GTG GAG AGT TTG GTC GCA AGT ATT AAG AAA GAT CAT TAC GTC 1080
341 A 1 P 1 H L V E § L V A S 1 K K D H Y V

AGC GAC ACT GGT GAT ATT GTC TTC TAC GAG ACA GAT CCA GAT CTC TAC GTT TAT GCT TCT 1140
361 s b T G D I V F Y E T D P D L Y V Y A S

GAC AAA TCT AAA ATC AAT TAA TCT CCA TTT GTT TAG CTC TAT TAG GAA TAA ACC AGC CCA 1200
381 b K s K 1 N
CTT TTA AAA TTT TAT TTC TTG TTG TTT TTA AGT TAA AAG TGT ACT CGT GAA ACT CTT TTT 1260
TTT TTC TTT TTT TTT ATT AAT GTA TTT ACA GCA TAT TGT TGG CCG GTT CCA ATT CAC AGC 1320
GAA CGC TTA TGA GTT GTG GCA CCG TCA ACG GCA ACC TGG CAG GGT GCA TTG CCT ACT TGA 1380
CCC GAG GTG CTC CAC TTA CCC AAG GGT GCT GCA ACG GCG TTA CTA ACC TTA AAA ACA TGG 1440
CCA GTA CAA CCC CAG ACC GTC AGC AAG CTT GCC GTT GCC TTC AAT CTG CCG CTA AAG CCG 1500
TTG GTC CCG GTC TCA ACA CTG CCC GTG CAG CTG GAC TTC CTA CCG CAT GCA AAG TCA ATA 1560
TTC CTT ACA AAA TCA GCG CCA GCA CCA ACT GCA ACA CCG TGA GGT GAT GAG CGA CGG TCA 1620
AAT GAA GCT ACT AGC GGA TGT TTC GAA TAT TAT ATA ATC GAT GAG ATA ATA TTA AAT AAA 1680
GAT GTT CGA ATG GCT GTA CTC TTT TCA ATT TCC TGT CTT TTT TTA TCG TGG CGT TTC TAT 1740
TAT GTG ATC GTC TGT ACT ATG TTC GCG CGG CCG C 1774

Fig. 2. Nucleotide and deduced protein sequence of fad3 cDNA insert isolated from Arabidopsis thaliana <DNA li-
brary.
The entire nucleotide and deduced protein sequence for fad3 cDNA insert are shown. The positions of
nucleotide numbers are indicated at right side and that of amino acid residues at left. Initiation codon, ATG

and termination codon, TAA are denoted by underlines.
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Fig. 3. Homology comparison of deduced amino acid sequence from three kinds of fatty é:cid desaturase isoenz-
ymes.
The protein sequence of fatty acid deasturase deduced from the cDNA sequence of Arabidopsis were
aligned. FAD3, FAD7 and FAD2 denoted micresomal -3 fatty acid desaturase, chloroplast @-3 fatty acid

desaturase and delta-12 fatty acid desaturase, respectively. Identical residues are indicated by asterisks(%) and
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Fig. 4. Schematic diagram for the construction of the recombinant plasmid DNA(pPfad3).
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Fig. 5. ldenfification of the recombinant plasmid in A.
tumefacience transformant.

lane 1; size maker, lane 2; intact pPfad3 plasmid DNA

from E coli lane 3; pPfad3 DNA from E. coli was

digested with EcoR1, lane 4; intact pPfad3 plasmid

DNA from A. tumefaciens LBA4404, lane 5; pPfad3 DNA

from A. tumefaciens were digested with EcoR .

g7 BHAse AY S Agrobacterium Mg A T2
2o} M §3F NAA7L 05mg/l EFE L BAZL 2.0mg/!
4748 mszA Ao 7247 WFR o, A ZA
Ao ZAo| cocultivationt A ¢ F L3t 100mg/1<]
cefotaxime, 30mg/1®] kanamycine % 3 mg/le] AgNO3
7t W78 MRSl A wlgste] 309 EL A
2g AAG o] 2% ARy FAAIAE 4
4 91 thFig. 6).
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Fig. 6. Transgenic B. napus regenerated on MS agar-
medium.
Transgenic B. napus showing kanamycin resistance was

grown on MS media.

Fig. 7. Northern hybridization of fad3 gene in tran-
sgenic B. napus leaf tissve.

Total RNA20 g isolated from 2 weeks old leaf of

transgenic B. mapus was subjected to Northern blot

analysis. lane 1; nontransformant of B. napus, lane 2;

transgenic B. napus
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