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Abstract

Neisseria gonorrhoeae is a common infectious disease of humans and has remained a major problem world-wide. N.
gonorrhoeae commonly transmits in adults through sex contact. Antibiotic-resistant N. gonorrhoeae highly emerges through
the abuse of antibiotic. The cloning of antigen into edible transgenic plants is a promising delivery system for oral vaccines.
The plant nuclear expression vector with overproduction of Ag473 gene driven by actin promoter was constructed.
Agrobacterium tumefaciens containing the Ag473 expression constructs was used to transform rice. The objective of this
study is to establish Agrobacterium transformation of Ag473 rice, and to evaluate the expression of targeted protein in rice.

The scutellar-derived embryogenic calli of original rice of variety (‘'TK8") were used in this study. Regenerated plant

transformed with Ag473 gene via Agrobacterium were selected using kanamycin. Transcription RNA of Ag473 gene was
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examined by reverse transcription RT-PCR. Western blot analysis using antiserum against Ag473 was carried out to

determine the expression of protein in transgenic rice cells. The Ag473 protein specifically expressed and accumulated in

seeds was at a level of 0.36~0.41% of the total seed protein in transgenic plants. Stable integration and expressing RNA of

the Ag473 gene in T; progeny were confirmed by RT-PCR. These results suggested that the transgenic rice cells with

expression of Ag473 protein were the ideal candidates.
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Fig. 1 The structure of T-DNA region of binary vectors containing Ag473 gene.The DNA fragment coding for
the Ag4d73 was placed under the control of actin promoter in pKaAgnH. His represented the tagged
protein containing 6-His tag. The neomycin phosphotransferase gene (npt 1) was used for the selection
of transformants. RB and LB represented right border and left border, respectively; Pnos and Tnos
represented promoter and terminator of nopaline synthase.
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Fig. 2 Regeneration of transgenic rice was obtained through Agrobacterium-mediate transformation method.(A)
chlorophyll began to be produced from callus after subculture three week on RE1 medium; (B) shoots
began to be induced from chlorophyll-containing callus; (C) induced shoots generated root system on
rooting medium with 75 mg/l kanamycin; (D) second selection on MS medium with 150 mg/l kanamycin;
(E) plant hardening; (F) in greenhouse; (G) normal growth and grain.
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Fig. 3 RT-PCR analysis of transformed rice (TK8) from the leaves RNA of regenerated plants with Agnl and
Agn2 primers. Two micro-gram aliquot of total RNA each sample was used for cDNA synthesis. Well 1
and 7: Gen-100 DNA Ladder (100~3000 bp); 2: non-transformed rice (CK); 3~5: pKaAgnH transformed
rice (27, 28, 30); 6: H,0; 8: pKaAgnH from E. coli.
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Fig. 4 Western blot analysis of Ag473 expressed in leaf tissue of transgenic rice plants.The amount of loaded
total soluble protein extracted from rice tissue in each well was 40 pg. The amount of loaded bacterial
recombinant Ag473 was 10 ug. 1: bacterial Ag473; 2~4: pKaAgnH transformed rice (27, 28, 30); 5:

non-transformed rice (CK)

3. @Q'Fl“‘%ﬂﬁﬁﬁ?ﬁ

FEIVEE RT-PCR W8 1174 BRI A7 4 - e
FAF| £ IH YR VAU TR V80 pg i
ﬁm%%ﬁﬁﬁ S YIRS T o SR K @ﬁ'p;ﬁ 8 5
IF - 0 3~8 KRG pKaAgnH | AR
B UV RS < ST RIS SR BI
Ag4T3 PRI VI v o ik AR
I PRI I AgdT3 ST AR R
5 fﬂ'@ﬁFJ? 7j<fgf§§’ﬁITW‘"EJFIIJ@F'U%‘;H’[\?T% °
4. SERBRR AQAT3 I 1 ARIIIE

[l 6 ERITIIRE AgdT3 S R T ik
A 27 bR R R G 1S 4000 pg/ml
FESH AgAT3 S FA',EI £516.4 pg/ml » ?‘ﬂﬁf‘ﬁ'?fﬁ
FEB 119 0.41% o [igff % 28 7 30 k. A Sty v
grf 1 3800 pg/ml > FETH1 AgdT3 i1 R HE
14.1 pg/ml 7% 13.7 pg/ml > 5 R T S 19 0.37%
 0.36% -
5. Ty (R BRI

VA RTPCR M BURIEC - s s
VAER R FRICE RS [ T AT TR
o 7 57 1771 8 BT ) AQATSH BLINETLY
FF) 2 AR Ty AR o BV RS
AgAT3H T T, -2 WA pKaAgnH A5F 1 Aga73 5L
[V (AL % A2 R - F75° 325 bp
[ R AQAT3 H BRI » Tk MR CK S ol
(HO)FIE S} - TR AGAT3 JLIHfiE 0% ™
— l’-—l} °

R

- Y B
R 0 BEL 1 SN IR PR [N (AGATIG

53

ST ] actin E@fﬁéﬁiﬂ/@?ﬂiﬂj’fgﬁyﬁgﬁ I 04&%5@/ gl
FA’['EJU NOS ?EEF%E*JJI_V kanamycin f7{%ELPRI(NPTIN (Ni
et al.,, 1995) » 7 [{ifI et 2 (kanamycin) 4 EHFHMFFE
L R] o) AGAT3H 5T Ag473 FLA E}fﬁf&'liﬁ’? |7 fitAE 5
P(6xHis-Tag) » Fl FI[0EG ) 1 F 1 G quegffp ik I q b A
ik I(Ag4T3)fURT (™ - His-Tag " H! ﬁ’l‘ﬁ%fﬁ‘/ - B
ﬁ’[‘ﬂ%giﬁlg'w ligﬁ Lo 20 F P S A
fi= 5 2. ey upay BT 59 El (Sun et al., 2005) 5 3.
frf VETi(Tang et al., 1997) © 4. (R 57 1ETHDE(Kou
et al.,, 2007) ; 5. fﬁi%ﬁﬂ[ﬁéﬁlfl;{/ﬁu’ﬁl’]‘%(Mayer et al.,
2004)3 (F=9F - H1 [ Fplll FUSSE T EE 90%
P e H= ¢‘§ﬁﬁ?§»’ﬂi§5'%ﬁ‘l‘ﬁ§§ His-Tag [BEL57
PRIV T S .

= B B I L PSR Y

217

FdrREIE P [ B PNIESERE P PR ] R 2 Y
= ol A[EPAHE > LS PIPIAE S F R
PRI PSR T 4 3L PN (AQAT3) i = [ Fg =7 El’*?@
AR A VT2 - El‘%f‘]ﬁﬁ%fﬁ‘%ﬂ@ﬁfﬁﬁj 9t
TRRL NP A P i) AR (6T BT P95 1 (Walden
and Wingender, 1995) » 7" I'J {1~ fﬁ*ﬁfgﬁ@iﬁjﬁﬁ%ﬁiﬁs
19E5E DNA E?Uﬁ} IE . I’EW‘\?JE%H{%H“ gk
FSPEIE BNV BT ] (Gelvin, 2003) o P
FI2& SV FIEmE - T [AIRE kanamycin 3205 2 0%
Eﬁg([ﬁ' 2) o $fut Sk kanamycin GiE i VR LA F
(2003)AHEE | 2 FREE T VA (FIETE D R A
B o (2003 ) ¥ H g ELAT RAR A R VR A R
= j’ﬁﬁfﬁﬂﬁéﬁfid/ P o [N A4 BARR ¥ i g
= ?’?ééﬁ’ﬁﬂ/ g > = j’ﬁfﬁﬁﬁ?ﬁéﬁfiﬂ/ ] - H
E ﬁ‘?ﬁgﬁﬁ’?ﬁﬁq °



AP P S R PR

[ 5 WS AgA73H FLND fFEE~H ?V.:'/SeF&LFI‘i?T"EE}EEI  REFTLERPEC ST AQATS Brp I VR - 1
Marker (RPN 800); 2: AFIAIEY Ag473; pKaAgnH EIFEAS - 3, 4: TK8-2755, 6: TK8-28;7, 8: TK8-30 ;
9 : o W 1701 8 B 48

Fig. 5 Western blot analysis of Ag473 expressed in seed tissue of transgenic rice plants.The amount of loaded
total soluble protein extracted from rice tissue in each well was 80 pg. The amount of loaded bacterial
recombinant Ag473 was 10 pg. 1: Marker (RPN 800); 2: bacterial Ag473; pKaAgnH transformed rice, 3,
4: TK8-27; 5, 6: TK8-28; 7, 8: TK8-30; 9: non-transformed TKS rice (CK).
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Fig. 6 The percentage of recombinant Ag473 to the total soluble protein (% TSP) accumulated in the seeds of
rice transformants. Number indicates different transgenic rice lines. CK, untransformed rice.

54



2 E AT UL P E AR PR

4 5 6 7 8 9

ﬁl? f[E‘ISEFF'ﬁEW’"

1 AQAT3H [V T R A
p VT e LA 15

10

11 12 13 14 15 16 17

25 bp
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Fig. 7 RT-PCR analysis of the leaves RNA from T, progeny transformed rice (TK8) with Agnl and Agn2 primers.

Well 1 and 17:

Gen-100 DNA Ladder (100~3000 bp); 2: TK8 non-transformed rice; pKaAgnH

transformed rice, 3~5: TK8-27; 6~8: TK8-28; 9~12: TK8-30; 14~15: pKaAgnH from E. coli; 16: H,O.
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