ISSN  1007-7626 2004 8
ON  11-3870/Q Chinese Journdl of Biochemigry and Molecular Biology 20(4) :440 444

B_

1.2 * 2 2 1) 2) 3)
® ’ , 30;)072;2) ’ S | 2 | , C)
( Getiana Iutea) 5
GGPS PSY ZDS LydB LycE, a- B- .
PSY zZDS 35S NOS , ( Agrobacterium
tumef aciens) , RT-PCR ,Northern , Wegern
RNA . )
, PSY B- 108 %.
B- , : :
Q78 ,Q%4

Increasement of - Carotene Biosynthesis by Gene Trand or mation
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Abdgract FHve genes GGPS, PSY, ZDS ,LycB and LycE have been ilated from the petd of Getiana |utea.
These five genes control the biosyntheds of caroternid in plant and are located on the upsream o the pathway
of - andf -carotene synthed's. The genes PSY and ZDS which decide the main enzymes in the synthed s were
anaysed. After linked with pronoter 35S and determintor NOS ,these two genes were further tranormed into
tobacoo via Agrobacterium tumgfaciens. Results showed that the genes could transcript and express well &ter
RT-PCR, Northern blot and Wegern blot andlyss. It was demondrated that the expressed products possessed
the enzyme activity through HR.C analyss, and the gene PSY increased the content of B-carotene in
trandormed plants by 108 %.
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A DRI
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(] , 1.1
3 . PSY ( ( Gentiana | utea)
(déffodil)) crtl (( ) RNA , Sraigt A’s mRNA iolation sygem
Erwinia uredovora) LycB ( (Novagen, Inc. , USA) mRNA ,cDNA
Narcissus pseudonarcissus) . 35S cDNA cDNA (cDNA
3 cloning kit , Sratagene , LaJolla, CA , USA) .
, (degenerate
e primers . Big Dye™
, 2 primer cycle sequencing ready reaction (Applies
. , biosysems, foger city, CA , USA)  DNA
, (PRISV™ 310 genetic analyzer , Applied biosysems)
1]
) 1.2
35S NOS ,
(o Bl 5 pEBis KHO2 ,
- ( Agrobacterium tumef aciens
drain EHA 101) . (48 h,YEB ,30
a- B- , mg/L ,100 mg/L ).3500 r/mn
30 min, YEB )
, .5 o YEB , 3
(geranylgeranyl  pyrophosphate  synthase,  mm x5 mm ,
GGPS) (phytoene synthase, PSY) (MS ,1 mg/L BA; 0.1 mg/L NAA)
(- ( -carotene desaturase , ZDS) 25 3d,
B- 3 -lycopene cyclase ,LyaB) |, €- (MS 1 mg/L BA; 0.1 mg/L NAA;
€ -lyoopene cyclase, LycE) . : 250 500 mg/L ddoran, 30 mg/L ) ,25
GePs 10 4 9 10d,
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(MS ,250 500 mg/L A&oran ,30 my/ (Lycoper esculentum) ( Hdianthus annuus)
L ) 15 30 . 3
, . GGPS: Aradopsis thaliana (63%)  Eucommia
1.3 RT-PCR Northern Wesern ulmoides (62 %) Sinapis alba (61 %) :
150 mg RNA , PSY: Tagetes Frecta (86 %) Lycoper escurlentum

RT-PCR 20 23bp
PSY: 3-TCTATT TGTACGCTA TGG GTF5 ;5-
TGT TTG GGG TAT CAT AAA AGA-3
ZDS:3-TCT TGT TCT TCT GCT TCT CTTTGS ;
5- GAC AAC ACT AAA CTT CTC TGA-3 .
TaKaRa RNA PCR Kit (AMV) Ver. 2.1

RT-PCR " Northern
e Bl 20 ,
TaKaRa , Wedern
1.4 HARC
5 50m 5
, , HRC , ,
500 ng ,
oul,
2
2.1 cDNA
(GGPS) , & (PSY) (-
(ZDS) ,e- (LycE) B-
(LycB) cDNA : cDNA
Table 1.
Table 1 Characterization of the cDNA clones
Gene name Ful length ORF (bp) An”ir? add Potein M,
o cDNA resdue
GGPS 1482 1103 367 40 116
PSY 2085 1280 426 48 655
DS 2257 1763 587 65 024
LyB 2165 1526 508 57 203
LycE 1988 1586 528 50 583
Table 2. ( Nicotiana
tabacum) , GGPS 40 %, LycB 78 %,
LycE 39%, PSY ZDS
5
(Arabidopsis thaliana) 63% 82%,
( Capsicum) 383% 81%,

(839%) Arahidogss thaliana (77 %) ; ZDS:
Citrus x paradis (85%) Zea Mays (84 %) Oryza
Sativa (83 %)  LydB : Daucus Carota

(87 %) Tomato(79 %) Capsicum annuus (79 %)

; LycE: Daucus carota (84 %) Solanum
tuberasum (76 %) Tagetes erecta (71 %)
Table 2 Honologous conmpari on with other gpecies
Name GGPS  PSY DS Ly® LycE
Nicatiana tabacum 40 % 78 % 39%

Arabidopsis thaliana 63 % 7 % 82 % 73% 67 %
Hdianthus annuus 60 % 69 %

Lycoper esculentum 83 % 82 % 79 % 68 %
Capsicum 58% 69% 81% 19% 38%
2.2
PSY ZDS 35S NOS
pBEBis KHO2 ,
EHA 101 , 30
mgL : 15 30
3
8 10 90 %
, RT-PCR Northern Wedern
RNA .
RT-PCR 20 23 bp ,
1530 , 8 10 T6
98 % , RNA
RT-PCR , Hg.1A
RT-PCR ,
RNA
' cDNA , 8 10
RNA , Hg.1B
Northern
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(A) 1 9 ® 3 © 2
PSY
ZD3
Fig.1 BExpresdond PSY and ZDS in 70 tranggenic lines
(A) RT-PCR; (B) Northern blotting; (C) Western blotting
Line 1 istranggenic and line 2 is control
Western : B-
. Anti-dig , PSY Table 3 PB-Caotene ocontents of tranggenic plants in leaves
7DS 20 , cacuated by HR.C
TaKaRa . Wegern Trangenic lines B-Carotene :
, Fg.1C Peek area Rae %
PSY 193 379 +521 108.2
. PSY DS 150 731 + 412 91.2
, Wild type 92 853 + 358 0.0
’ Table 4 [-Carotene conterts of tranggenic plants in flower
! ! cacuated by HR-C
, ’ Tranggenic lines B-Carotene -
. Peak area Rase %
7ZDS , ZDS 2 PSY 6903+75 51.3
ZD 727+ 82 49.2
! MRNA Wild :ype ES1510137 g0
B- , PSY ZDS
2.3 B- : B-
5
RNA (Fg.1) , ,
? 5 3
B- : PSY ZDS
HR.C : B- . PsY
3 B- 108 %.
, Suothern ,
100% T6 , 2 3 ,
5 5 500 mg , PSY ZDS B-
HR.C . , 500 mg ) ,
; 10
VR ,
Table 3 HR.C PSY ZDS 15 , HgL.C PSY
5 B- DS :
PSY B- :
108 %, ZDS 91. 2 %.
Table4 HRC PSY ZDS , ,
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