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Abstract: Plant expressing vectors of key enzyme genes related to selenium metabolism were constructed by employing the vector
pBI121, one of the most effective expressing vectors for dicotyledon in transformation process. In the construction the GUS in
pBI121 was substituted by ATP sulfurylase genes (APSI and APS2) in tea plant, while the selenocysteine methyltransferase of Ca-
mellia sinensis (CsSMT) was directly attached to that of GUS, so that expressing vectors of pBI-APSI, pBI-APS2 and pBI-CsSMT
were obtained respectively. These engineering bacteria were acquired by introducing recombinant vectors into Agrobacterium tumefa-
ciens LBA 4404 (pAl4404) through method of triparental-mating. This practice provides a fundamental investigation for producing
enriched-selenium product by the way of the gene engineering.

Key words: Camellia sinensis; ATP sulfurylase; selenocysteine methyltransferase; gene; plant expressing vector

TG W e [ Ak TALELIE A ML & AL 5%, ATP Bkl (ATP. sulfate adenylyltransferase,
EC2.7.7.4) TEmACHHS R i OCHEIEN] . ATP B fbBE i AL BREhTE iU BB RR 2K I 1 — 20 38 A
et WA SR AR VR 2 O T S BRAR L, DR ATP R RE TS (LA R £R , R b i
GUTTAE JIPS R

fifi = e 2R H FE 5% B2 1 (selenocysteine methyltransferase, SMT) fff "4 (€ (Astragalus bisulcatus)
XA AR, SMT % — A A2 e 22082 F Ak Ry AR 8 1 BT 20 A0 B R —— TP R AR e R (Met-
SeCys) , IXFEFEAS T ANA N BESZIR (SeCys) FNli AR EBL (SeMet) & &, MIMBHIE T X E 4
B 1R E A T TR G4 1) B, R R e AR v R G REE T

FRATE N WA rp v o 1 2 ATP 70 A 356 PR RIS 2 e 2 B P S 6 RS L TR A cDNAS 0 R T
SRS ATP B A BRI > e 2202 HY 2 B Tl Bk PR e A B LAl A P v, DA o 3 SE AR ) 114 TS i E
FUHAR A LA ) 35 e, P e 3 4 R (4 A 400 3R 8 28 A e Iy [ A )

AWFFER A Be A R A BT A (4 2R IR 30K pBII21, A4y H A K& KA ) % 38 2014 pBI-

7= HEA . 2007 —06 - 30
ESTH. %HE ARFHFRETH (050410102) 5 fRLFHA AWk 5EYH AR E SRR EHHITE (1tbh200602035)
EERT . R, Algdz, WEased:, WM Ak 50 F Ay Emss ., BilfER . AR, E-mail; jiangcj@ ahau. edu. cn,



<122 - M oa Rk b K % % K $31 &

APSI | pBI-APS2 Fll pBI-CsSMT, Ay itt— 04 25 WA A Q35 5C B il 1) 5k DR 5 8 2 LAl A ) v, R4S e Ok
KAEHT T HeAl

1 MB5F=E

1.1 #R5RF

T HEFFAALIRF] . Pyrobest™ DNA Polymerase, T, DNA Ligase F145Fh R ¥4 P UIEEIG [ Promega 2
A AREFEAEY TRERAA,; RIEER (Kan), FMF (Rif), BYHEHER (Cab) MATHER
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AT HB101 (pRK2013) AR 5206 % W) S FIARAT-
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1.2.1 RT-PCREZREEHIRHE WIS APSI . APS2 Fl CsSMT () ¢cDNA 2K J¥%1 ( GenBank % 5%
SyHh . EF218618 ., EF218619 11 DQ480337) i34 YP, f1 YP,. YP, #1 YP, . YP, #l YP,, ¥
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3'; YP,: 5'-GATGGATCCATGGCGTCCATGGCCCTCCTT-3'; YP,: 5'-GCGGAGCTCTTAAGCTGGCACAG-
GTTCAGG-3"; YP,: 5'-ACCGGATCCATGGGACTAAGCGTCGCTGAA-3'; YP,: 5'-GAACCCGGGTCATTT-
GAGAGATGGAGCAGC-3' ( FRILF/REVINIA) ., PCR AR ZR N 37.7 pl ddH,0, 5.0 pL 10 x Py-
robest Buffer, 1 wL dNTP Mix (2.5 mmol - L™" each), 10 wmol - L™'5[4) YP,/YP,, YP,/YP, fil YP,/YP,
% 1.0 pL, cDNA S5 1 4%4.0 pL, SWVAMAHR . 95 CHIAETES min, 78 CHE, Ji10.3 wL Pyrobest™ DNA
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pL Sac I, MK HEAY ddH,0 FEIAFL 20 wL; 37 °C 3 h, 4R)5 65 °C 15 min, 4 000 r - min "' B0 15 s,
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Bt FAHRIA T EEXT pMD-APS2 11 pMD-CsSMT BEATREY) | [l A4k
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PCR 0, 748 APSI . APS2 WIFRIEHERFS, 521/ PCR F=#1 40 3129 1 000 A1 1 400 bp (I 1-A),
LLYPHTYP, s W FEIRE T 9731 CsSMT B RIHE T 51, 1551249 1 000 bp 9 PCR 7=4 (Kl 1-B),
¥ L3R RT-PCR P94 AR pMD-18T t, FeAb KBTI DHS o JRSZASAIMLSS , USRI 7L
BV, eI EIZ2 1000 F1 1 400 bp (A EE (1 - C), W e #5 1E 6 i 20 Bk 6y 4% 4 pMD-APS]
H1 pMD-APS2 , FH[AIFE B 5 A5 B E 41 ki pMD-CsSMT
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Fig. 1 Electrophoresis analysis of the RT-PCR products of APSI, APS2 (A) and CsSMT (B) cDNA ORF and
restriction digestion identification of recombinant plasmid (C)
A 1. Marker; 2-3. APSI; 4-5. APS2. B 1. Marker; 2-4. CsSMT. C. 1. Marker; 2. pMD-18T; 3. pMD-APSI (BamH1 +
Sac1); 4. pMD-APS2 (BamH1 +Sacl); 5. pMD-CsSMT (BamH 1 +Smal)

2.2 FEWWEFHAGXBEEEEPEREFENHEE

W R ARAAR pMD-APSI 1 pMD-APS2 5351 BamH 1 1 Sac 1 XUEGYI, Bk atifb/N A BE, 20 B15E 1
e, B 3] T [ 6 il U D) ) BT A4 pBLI21 v, AR i GUS P K E 20 BORc 3% A6 K AT I DHS
PRI 5 e A OB (12— A) o 2000 B K3 AL S E B 1 H1 40 BORL 23 1] 65 44 4 pBI-APST #
pBI-APS2, 7EiX 2 MR 2 ATP AL BEIE R AR 35S i 3h 7 R, PRl il LA7EHAR 3 F T IE %
e 5%

W BURL AR pMD-CsSMT H BamH 1 F1 Sma 1 XYY, WIaifb/ N B, 43 ) v ke 21 [R) 4
MUY ROTHAR pBLI21 o, WUTHAA pBI21 BEYIJE B T GUS LN, K 41 ok 5% 16 K W 4T 6
DH5«, FHXUBEYIFIFOR: PCR YL ME BA TR, (/&2 - B) . 1586 ARG IERBE LA TR, 4 N pBI-
CsSMT
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Fig. 2 Restriction digestion identification of recombinant plasmid pBI-APSI, pBI-APS2 (A) and pBI-CsSMT (B)
A: 1. Marker; 2. pBLI-APSI; 3. pBL-APSI (BamH T +Sac1); 4. pBLAPS2; 5. pBL-APS2 (BamH 1 +Sac ). B. 1. Marker;
2. pBL-CsSMT; 3. pBL-CsSMT (BamH 1 +Smal)

2.3 ZERETEHERLIER

PRk =R R 2 RIREE R | R R FAAR SR P AR R R e i B 7%, EAT PCR 973, 45
M TR LBA4404 (N7 Help-Ti kL pALA404 1 Mini-Ti 547 pBI-APSI 5§, pBI-APS2 5% pBI-CsSMT)
R K IGFFE DHS o (N8 pBI-APSI 5 pBI-APS2 5 pBI-CsSMT) Hvi] LA 14 HiAH B 14 5 B, T A2 4k
W LBA4404 (PN Tk pALA404) FIEHBIEE HB101 (PN & PhBh Bk pRK2013)  F AR BB 34 HHAH I 19 5%
WK 3) . me AT LA, ) Zeik#kiA pBI-APSI . pBI-APS2 il pBI-CsSMT 43 3764 B FkL pRK2013
IR A AR LBA4404 (% BTKL pALA404) JRREIE R K.
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Fig.3 Clony PCR analysis of triparental mating for purpose of transfer APSI (A), APS2 (B) and CsSMT (C)

A: 1. Marker; 2. DH5a (pBL-APSI); 3. HBIOI (pRK2013); 4. LBA4404 (pAL4404); 5-7. LBA4404 (pALA404 + pRK2013 +
pBI-APSI). B. 1. Marker; 2. DH5a (pBI-APS2); 3. HB101 (pRK2013); 4. LBA4404 (pAl4404); 5 —7. LBA4404 (pAlA404 +
pRK2013 + pBI-APS2). C: 1. Marker; 2. DH5a (pBI-CsSMT); 3. HB101 (pRK2013); 4. LBA4404 (pAl4404); 5 - 7. LBA4404
(pAL4404 + pRK2013 + pBL-CsSMT)

FHBE: N TR Hh 43 )/ B BB Mini-Ti JJiki pBI-APSI | pBI-APS2 Fll pBI-CsSMT, pBI-APSI il pBI-
APS2 JEki ¥ BamH 1 1 Sac 1 XUE§Y], 1 pBI-CsSMT Jii ki FH BamH 1 1 Sma 1 XUEGY), B P=¥ 408
BRGNS B UK 5 AT AT B4R BE 2 45 DNA 54 (181 4) , RIS A A OC s il B R APST |
APS2 F CsSMT W SEAE Fr B s M)A A pBI121 4K I
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Fig.4 Restriction digestion of Mini-Ti plasmid of triparental mating bacteria about APSI (A), APS2 (B)
and CsSMT (C)
A. 1. Marker; 2. Mini-Ti plasmid; 3. Mini-Ti plasmid (BamH I + Sac1). B: 1. Marker; 2. Mini-Ti plasmid; 3. Mini-Ti plasmid
(BamH 1 +Sacl). C.; 1. Marker; 2. Mini-Ti plasmid; 3. Mini-Ti plasmid (BamH I +Sma )

JFki PCR &5 R4 5 i, L3 F TR
Mini-Ti R AR () R PCR 23550 A5 31 24 1 000
1 400 F11 000 bp B 1G4, £k 74 A Fr B
H BRI 31 5450 APST . APS2 Fil CsSMT H:[H ¢D-
NA 2K P50 TG T8 8 — 3, DL L85 R 3%
By, Jiki pBI-APSI . pBI-APS2 Fl pBI-CsSMT ¥ &
B ARFF I LBA4404 | B D) RE 2 T 3 SE S AR ATl

TRA Sl it e PR ) TR 5 =FFXTTEERIRA PCR HIE
Fig. 5 Plasmid PCR analysis of triparental mating bacteria
3 -LTJ- -L/E\, 1. Marker; 2 - 3. PCR of LBA4404 plasmid

(pAT4404 + pRK2013 +pBI-APSI); 4 —5. PCR of 1LBA4404

TEAGRES H, b T % RT-PCR F=¥) 58 ] a3 plasmid (pAT4404 + pRK2013 +pBI-APS2); 6 —7. LBA4404
ek pBII2L 1, 76319 YP, . YP, R YP, 1) 5/35] plasmid (pA14404 + pRK2013 + pBI-CsSMT)

A BamH 1 VIS, YP, . YP, 093" 45| A Sac | BEVIG S, YP, 19 3'4w 5] A Sma 1 VI 5, B RT-
PCR 7y 5ciE 48] pMD-18T ik I+, BEYISEE 5 Rk, & middi AR Z 4k pBlI21 1, fefRubEfS 2] IE6f iy
iéﬂﬁ*ﬁ“o_m] .

HAIHE R TR T vh e Rk 3 A S A R R G ROBUC AR R wiFp " A rp sk A YO
AR pBII21, 7EZRAK pBI21 TP 1 A GUS [, %3k BRI H 38 FH F AR P 2L R 2R3k i i 3l 7 35S A1
NOS £ 1F FAYRL — T8 SR IR HESL , ] APST (5K APS2) FEPHHUC GUS, M el LRI GUS 2
PN B FARMESEAE APST (B APS2) FERITEHAMAE YR NG B = AERIL, 1 CsSMT Hi%ES GUS EKAH
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NIAEA ALY TR AR Z B, XHAARL 2 APST . APS2 Fl CsSMT JE[R R BEHEREAT T A% Feak, MIEH,
SRPE Y AR S BB PE S 0T L 3 A TR Mini-Ti BORC AR B9 OB PCR P28 5, 4l AT
BEHTsIE P S50 APST . APS2 Fl CsSMT FE[R cDNA 4 K3 A6 R4 58 4 —3, 2 I i A ey
W FE IR BRI = S5 238 IR BT RIS 00 TR B % A 25 ATP B A Jil R > e 202 TP L6 R il L [N 4], 3%
SO T AR TR Y S REVE VAR il AR R S R TR AR AR AT T A T i B AR SR AR S S A R, R
i DR RELAR P REL R IR A T AR S 2 07 R 43 AT Bt 6 PRUREL R 1) i G B T il — 2 A2

AN RT-PCR AR v o [ H AT A A DG Bl S [F] APST | APS2 1 CsSMT [ HE Fr B, Ak
T FIR X SR R M W) 2 K 24K pBI-APSI |, pBI-APS2 Hil pBI-CsSMT, RN HbF i Se kg 1) e ik AR 5 A
FRIEEARKFT R, DI ARAS & A AP AR A S BB L K] APST . APS2 F1 CsSMT () TR, Mit—
W E RG> T AR ST LR TR | A Al TR A
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