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Fig. 1. Fluorometric analysis of GUS enzyme activity in transformed turnip seedling. A. Two day-old turnip seedlings with or without NaOH
or KOH treatment were agroinfiltrated, grown for 3 days of cocultuvation and then analyzed for GUS enzyme activity. ¢, non-transformed seedling;
x, transformed seedling; n.1-n.5, transformed seedlings treated with NaOH (0.1, 0.2, 0.3, 0.4, 0.5%); k.1-k.8, transformed seedlings treated with KOH
0.1, 0.2, 04, 0.6, 0.8%). B. Two day-old turnip seedlings with or without 0.4% NaOH or 0.6 KOH treatment were agroinfiltrated, grown for 3
(white bar), 5 (grey bar), 7 (black bar) days of cocultuvation and then analyzed for GUS enzyme activity. C. One, two and three day-old seedlings
(d1, d2 and d3, respectively) with or without 0.4% NaOH or 0.6 KOH treatment were agroinfiltrated, grown for 5 days of cocultuvation and then

analyzed for GUS enzyme activity.
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Fig. 2. Histochemical GUS staining of transformed turnip seedling.
Two day-old turnip seedlings were agroinfiltrated, grown for 5 days of
cocultuvation and then analyzed for GUS enzyme activity by
histochemical staining. x, transformed seedling; n4, transformed
seedling with 0.4% NaOH treatment; k.6, transformed seedling with
0.6% NaOH treatment.

pmoles 4-MU min" mg™ protein® WERFT}H 0.5% NaOHo
Me olitt Zad $X7F Yehded Hlud 3 39l
NaOHel| ¢Jgt frHe] AAAsfe} AHg Aoz By gt
KOH®] 7<= 0.6-0.8% 2| A BAABTE] 433) &
7HEe ZoR ZAHAOU NaOH AEjele] ww A 2 &3}
T R 52 Aok o)#d Aike FAE] FAATGREA
of ®ls§ NaOHY} KOHX= A] 104} H&e] GUSEA &4
F7FE AN F Qo =9 nFAAE 5] background
TEES AWl o8 AT A g Al g T
100 2ot A3 2 Zo8 FHT 4 v o A
o FEO tist] HEAINE Hagow sk 9 v
NaOH'-} KOH 818 Az Al FEA 27o] Adukd A
o &3, ool W& g3k s WY, 012 F3 N} T87
Q1 Agrobacterium ZH 22|37 AFAQ FAANRS F7IE
olsfd < Urh. Agroinfiltration} g2 X £F-FRH] T
Al HFAMGRE M= kanamyein 58 ©]-&3 B
AES AR S AXA Geom A £ f1xte YA
A AAE e kel glok wehd A AR g
A&7 27 9 olo| mE 5 £330 AXe] 298
Zo|th. Fig. (BN agroinfiltration?d § 3-79 277+
B GUS e o a4 248 Jehlz . 433
o=, A3 VI Folle wEAEe Wi 34 JehA &
o2 ol § FHAG R £ 104 A% 77
&87t =T vlelh. 39, ol 3 2d Ao FRGRE
oz 3 e Adsle] AeAslE 243 1 ot B4
TE9 dZ AHY Al FEY o] ¥ g 9 FAHFS
(seedling age-dependent transformation efficiency)®] }o]E <]
AZ = Sk o1& fl8le Wol F 7 1, 2 T 3Y A &
Hol| tiate] 717} 04% NaOH % 0.6% KOHE Ay
agroinfiltration ¥ 59 7He] AS/EA MRS AA GUS E4
&de S48t 2 A3= Fig. (O Vet gl &
of & 3d BN I elM= 2 Aol A glol A9
A3 ¢z FEIE velded ol £F-FH e ¢
Ze) A2 719 st Qe AFdtia B 4 Q) Fig.

= =7 FBA Y 3§ histochemical GUS staining7g AA]

gt AE Holi Ut} olF 931 sodium hypochlorite-<Y
< ol&3 AEAE ZWEAH T cold 70% acetone 2|30
min)s A3 ©o]52 GUS substrate £2(100mM sodium
phosphate pH 7.0, 0.5mM potassium ferricyanide, 0.5 mM
potassium ferrocyanide, 0.1% Triton X-100, 1mM EDTA,
X-GleA 5 mg/10m)ell B 37°ColN BREAIZTh oAket ule}
ol @i RS FHS AS wAko] Ao YehA] &
e v 04% NaOHU 0.6% KOHE Xz fEe g
AR ge] 2 vehe Zlo] o RN de] Al ¢
3 FARgES T 298 AAF FRIE T2 U

FAAZ AEAE o)L AP At &, BAbw
Hellxel F8 AP Fo shhs @id 4y A=e] wAs}
il FAg Y] dolsE FE & Uk LEpFe] A
A B 93l hepatitis B virus surface antigen(HBsAg)
DNAZ AU+ pBIHBsAgS'" 0.4% NaOH Xz Al wo}
T 2d Aol FAH agroinfiltration I HOE =3k 5Y
o] A% 717+ ¥ HBsAg i AAeks Z7931%ict. ol 9
3t HAAE {FEE  extraction bufferOmM  sodium
ascorbate, 0.1% Triton X-100, 1mM phenylmethylsulfonyl
fluoride, 1 x protease inhibitor[Roche])oll Hol #2423} = ¥4
(12,000 15min, 4°C) 3 2 A5%-E ELISA reader
(Abbott IMx system, USA)E 43Ity 2 d3 & S8
B 0.01% 2 SAHUCH A2 FAASFEA
7% background FFLE UERSTE o]jg A= A1E A
E& Y 1 X vAE FEolth? 2 FEAREe

=

AZ 9w A vm A 1% o] FEE %
Ue ANLAAALL AT W BA) FAANBNEL o

2 g gkt §32r838 F9 71 (inducible promoter, signal
peptide, ER retention signal 59| &-8)% A3 48 2 4
e T3 ERSHE ols ERE 5 g ALE V)
o o} mEg e 4 fEe b E990] £dA
ro. AElEA F2 3plE(hypocotyl)zt Aj0] 8 o|Fo0F
W A} Aesid Bt gold £ S A0 ujriri
th d8zor dze AHfge ded RS 488
E4A Fe® @77k Y e 5 e A8 &F
HE olfstd ko g 7 e HEAES Be
AHeER AxF oJokchild Fof A[AA Al AL
& Ao 7|ggit

5o _j‘d

X ¥

K

X o

e

4
%0,

¥
rot

it

1.De Block, M., De Brower, D. and Tenning, P. (1989)
Transformation of Brassica napus and Brassica oleacea using
Agrobacterium tumefaciens and the expression of the bar and
neo genes in the transgenic plants. Plant Physiol. 91, 694-701.

2.Jun, S. I, Kwon, S. Y, Paek, K. Y. and Pack, K. H. (1995)
Agrobacterium-mediated transformation and regeneration of
fertile transgenic plants of chinese cabbage (Brassica
campestris ssp. pekinensis cv ‘Spring flavor’). Plant Cell Rep.
14, 620-625.

3.Knutzon, D. S., Thompson, G. A., Radke, S. E., Jhonson, W.



370

s

- e

B., Knauf, V. C. and Kridl, J. C. (1992) Modification of
Brassica seed oil by antisense expression of a stearoyl-acyl
carries protein desaturase gene. Proc. Natl. Acad. Sci. USA 89,
2624-2628.

. Mukhopadhyay, A., Armugam, N., Nandakumar, P. B. A,

Pradhan, A. K., Gupta, V. and Pental, D. (1992)
Agrobacterium-mediated transformation of oil seed Brassica
campestris: transformation frequency is strongly influenced by
the mode of shoot regeneration. Plant Cell Rep. 11, 506-513.

. Christey, M. C. and Sinclair, B. K. (1992) Regeneration of

transgenic kale (Brassica oleracea var. acephala), rape (B.
napus) and turnip (B. campestris var. rapifera) plants via
Agrobacterium rhizogenes mediated transformation. Plant Sci.
87, 161-169.

. Fisher, R., Vaquero-Martin, C., Sack, M., Drossard, J., Emans,

N. and Commandeur, U. (1999) Towards molecular farming in
the future: transient protein expression in plants. Biotechnol.
Appl. Biochem. 30, 113-116.

7. Negrouk, V., Eisner, G, Lee, H. I, Han, K., Taylor, D. and

10.

Wong, H. C. (2005) Highly efficient transient expression of
functional recombinant antibodies in lettuce. Plant Sci. 169,
433-438.

. Giddings, G. (2001) Transgenic plants as protein factories. Curr:

Opin. Biotech. 12, 450-454.

. Vaquero, C., Sack, M., Chandler, J., Drossard, J., Schuster, F.,

Monecke, M., Schillberg, S. and Fisher, R. (1999) Transient
expression of a tumor-specific single-chain fragment and a
chimeric antibody in tobacco leaves. Proc. Natl. Acad Sci.
USA 96, 11128-11133.

Andrews, L. B. and Curtis, W. R. (2005) Comparison of
transient protein expression in tobacco leaves and plant
suspension culture. Biotechnol. Prog. 21, 946-952.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Bechtold, N., Ellis, J. and Pelletier, G (1993) In planta
Agrobacterium mediated gene transfer by infiltration of adult
Arabidopsis  thaliana plants. CR Acad. Sci. Paris. 316,
11941199.

Alibert, B., Lucas, O., Gall, L. V., Kallerhoff, J. and Alibert, G
(1999) Pectolytic enzyme treatment of sunflower explants prior
to wounding and & A|¥]E with Agrobacterium tumefaciens,
enhances efficiency of transient B-glucuronidase expression.
Physiol. Plant 106, 232-237.

Flores Solis, J., Mlejnek, 1. P, Studend, K. and Prochézka, S.
(2003) Application of sonication-assisted Agrobacterium-
mediated transformation in Chenopodium rubrum L. Plant Soil
Environ. 49, 255-260.

Kim, S. S., Shin, D. 1. and Park, H. S. (2007) Transient f-
glucuronidase expression in lily (Lilium longiflorum L.) pollen
via wounding-assisted Agrobacterium-mediated transformation.
Biotech. Lett. 29, 965-969.

Shin, D. I. and Park, H. S. (2005) Transient expression in
Chinese cabbage by hydrogen peroxide-aided agroinfiltration.
Agric. Chem. Biotech. 48, 229-230.

Floros J. D., Wetzstein, H. Y. and Chinnan, M. S. (1987)
Chemical (NaOH) peeling as viewed by scanning electron
microscopy: pimiento peppers as a case study. J. Food Sci. 2,
1312-1316.

Jefferson, R. A. (1987) Assaying chimeric genes in plants: the
gus gene fusion system. Plant Mol. Biol. Rep. 5, 387-405.
Doran, P. M. (2000) Foreign protein production in plant tissue
cultures. Curr. Opin. Biotech. 11, 199-204.

Shin, D. L. and Park, H. S. (2005) Hydrogen peroxide effect on
Agrobacterium-mediated alfalfa sprouts transformation. Agric.
Chem. Biotechnol. 48, 226-228.



