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Preliminary Studies on Dynamic Change of Three Alkaloids and
Expression of The Associated Biosynthetic Genes In
Catharathus Roseus Leaves

TIAN Yue'shengl, L UPingz, WANG Ming=x ue', TANGK e=xuan', ZHAO ,]ing‘yal
(1.School of Agriculture and Biology, Shanghai Jiaotong University, Shanghai 200240, China;
2. School of Bioscience and Bioengineering, South China University of Technology, Guangzhou 51006, China)

Abstract: In order to clarify the dynamic change of three alkaloids (TIAs including vindoline, catharanthine and
vinblastine) and the expression of the associated biosynthetic genes in the Catharathus Roseus leaves ( young,
medium and old) at different growing stages, high performance liquid chromatography was applied to determine the
contents of TIAs at the leaf period, pre flow eringperiod, bud stage, flowering period, fully-mature period 1 and
fully mature period 2 in five pairs of leaves from Catharathus Roseus. In addition, the expression of the associated
biosynthetic genes was analyzed by molecular biological technique (real time PCR, FQ-PCT). The results showed
that highest contents of vindoline and catharanthine w ere presented in young leaves while the content of vinblastine
was highest in old leaves. The best time for collecting the leaves of Catharathus Roseus was between the stage of

alabastrum and flowering since the maximum contents of TIAs could be extracted in this period. The data from the
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FQ-PCR determination indicated that the expression of TIAs contents in C. Roseus leaves w as more affected by the
six genes including GGPP, GIOH , SLS, ST R, D4H and DAT while two genes (A SA, TDC) show ed less influence

on the production TTAs.

Key words: Catharanthus Roseus L. G. don; Terpenoid indole alkaloids ( TIAs); fluroscent reaktime
quantitative PCR (FQ-PCR); higlr performance liquid chromatography ( HPLC)
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Tab. 1 Division of Catharanthus growth stages
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Fig. 1 Three forms of Catharanthus leaves
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0.1g 2 mL, Eppendorf ,
1 mL , 3 h, 40 W 30
min, 5, 000 r/ min 10 min, 0.4 Um
1.2.2 HPLC
: Waters Alliance 2695 ;
: DiKana Diamonsit C18( 4. 6 mm X 250 mm,
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2 PCR
Tab.2 Primers sed in Real time PCR analysis of C. Roseus
(5-3) /bp /C
rps9 f GCGTTTGGATGCTGAGTTGAAG 257 55
rpsd r GGCGCTCAAGGAAGTTCTCTAC
strrtp f GCCTTCACCTTCGATTCAACTG 287 55
strrtpr GTGGCTAGTTGTGTGGCATACC
dat rip-f CTTCTTCTCATCACGTACCAACTC 172 55
dat rtpr ATACCAAACTCAACGGCCTTAG
dxrripf CAAGCCTCAGTTAGTTTCTGTCAGAA 228 55
dxrripr ATTGGCCAAGGCAATGTCTTTTCCAG
g10krrtp-f GCTCACAATCAATTCAAATTCTCCGT 216 55
g10lrripr CAACCGCTTCTCCGCTCTGGCTATTT
tdertp f GGTCGAGGATGACGTGGCGGCCGG 263 55
tdertp r ACTCAGACTCAGTGAGTCAACTCGTT
prxFrtpf GCGATTCATCAGTGCTGCT GGTGGGA 237 55
prxFrtpr GTGGAAGGTTTGCTATTGTGTCTGCC
slsrtp f CTTCACTCTTGAGAAACTAAAGTCAA 266 55
slsrtp r AGTCAATTGTGAGATCCATGAGTT
cprrtpf TGGTTTGTAGAGGGAAATGATAGAGG 244 55
cprrtpr ATTCTCACGCCATGCAGCAAAGTCAT
d4lrripf CATGTTGGACTAAATAAGCGTCGGC 236 55
d4lrripr AGAACTAGTCGGGCGATGCT CGG
goppripf AATTGTGGGTGGTGCTAATGATGAAC 251 55
ggpprtprT GGAGCAGCCTTTTCAGGAT CAAACTC
asa rtpf CAAGCTGGTGCAGGTATAGTAGCCG 272 55
asa rtpr GCGATGTGGCAAGGAGACGACTTC
25—
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L11 3
Fig. 2 T he content of total alkaloids of Catharanthus leaves ' 0. 01
L11,136 in different times o
Note: Cam pared to the contents in L36 leaves from catharathus (2). 24 mg/ &

Roseus, L11 leaves contain 2Ffold of total TIAS, 50 fold of

vindoline, 14-fold of catharanthine. But, L36 leaves contions 3 fold of

vin blastine
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Fig. 3 The content of TIAs in three forms of Catharanthus leaves
Note: T he leaves of L1, L2, L3 insix growth stages are shown as L1(1-6), L2( } 6),L3(1-6)
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Fig.4 The content of TIAs of Catharanthus leaves in different times
Note: T he leaves of L1, L2, L3 insix growth stages are shown as L1(1-6), L2( F 6),L3(1-6)
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Fig.5 Quantification of the transcripts of TIAs biosynthetic gene in L11 L36
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