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Supplemental Table S1. Effects of various compounds on activity of TCE purified 

from tulip petals. 

Compound Concentration a 

(mM) 

Relative activity 

(%) 

b 

None - 100 

NaF 0.2 20.5 

PMSF 2 9.32 

AgNO 0.2 3 < 0.1 

HgCl 0.2 2 < 0.1 

CuSO 2 4 25.9 

Enzyme activity was measured using 4 mM 6-tuliposide A as substrate. 
a Compounds that inhibited activity >60% are shown. The following compounds 

showed less or no effects on enzyme activity: 1) coenzymes (0.05 mM), FMN, FAD, 

riboflavin, pyridoxal-5’-phosphate, NAD(P)(H), biotin, thiamine-HCl, 

phenazinemethosulfate, pyrroloquinoline quinone, thiooctic acid, XTP (X; A, G, C, and 

T), XDP, XMP, thioglycolic acid, cysteamine, glutathione (oxidized and reduced forms), 

L-Cys, iodonitrotetrazolium, dehydroascorbic acid, and L-ascorbic acid; 2) metal ions 

(2 mM), Li+, BO3
2+, Na+, Mg2+, Al3+, K+, Ca2+, V3+, Cr3+, Mn2+, Fe2+, Co2+, Ni2+, Zn2+, 

As3+, Rb+, Nb5+, Mo2+, Cd2+, Sn2+, Cs+, Tl2+, Ba2+, and Pb2+; and 3) other compounds (2 

mM), p-chloromercuribenzoic acid, EDTA, EGTA, bipyridyl, o-phenanthroline, 

disodium catechol-3,5-disulfonate, 8-hydroxyquinoline, hydrazine, diphenylhydrazine, 

hydroxylamine, KCN, NaN3, iodoacetate, N-ethylmaleimide, 

5,5’-dithiobis(2-nitrobenzoate), D-cycloserine, D-penicillamine, dithiothreitol, 

K4(Fe(CN)6), and K3(Fe(CN)6). 
b Activity is shown as percent ratio of specific activity to that without additive (2,260 

U/mg). 
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Supplemental Table S2. Primer sequences used in this study. 

Primer name Sequence (5’ to 3’) 

For degenerate PCR 

TCEA-N-F1 GCIYTIGAYGAYGARATHGT a 

TCEA-N-F2 GAYGAYGARATHGTIYTIGA a 

TCEA-Int-R1 ACIGTIGTICCIARRAAICKYTC b 

TCEA-Int-R2 CCIARRAAICKYTCDATIGGICC b 

For RACE PCR  

TCEA-5RACE-R1 ACTCTTGTAAATGATCAAGAAGG 

TCEA-3RACE-F1 CCTGAAGCCCTTCTTGATCATTTAC 

TCEA-3RACE-F2 GCCCTTCTTGATCATTTACAAGAG 

For full-length cDNA cloning, genomic DNA cloning, and RT-PCR 

TCEA-RT-F AAGCATTTCTGTGAAATCAATTAAGTG 

TCEA-RT-R CATCATAACAATGCCTTAAAGAGG 

For RT-PCR 

TCEA-RT-F1 TCAGTAGCCTCGTTCTTTAGCT 

TCEA-RT-F2 CTTTAGCTCGCTGCCTGCTAGG 

TCEA-RT-F3 AAGATGGGCGAGGCAGGACT 

TCEA-RT-R1 CTCTCCACCAGAAAATCATTTC 

TCEA-RT-R2 GTCATGAAACTCAATGTTCG 

GAPDH-F GGAATCCTTGGTTATGTTGAAG 

GAPDH-R TACTTGGTTGCGGCAATGTGG 

For qRT-PCR 

TgTCEA1-qRT-F TTGGTGAAGAGCGGGTGGC 

TgTCEA1-qRT-R GAAACCCTAACAAGAAGCAGCG 

TgTCEA2-qRT-F AAGAGCGGGTGGGGAGGT 

TgTCEA2-qRT-R CAAACCCTAACAAGAAGCAACA 

For E. coli expression plasmids 

TCEA-F-BamHI CGCGGATCCGCTTTAGACGACGAAATTGTG 

TCEA-R-XhoI GGGCTCGAGCTACTCGCCTTTGAGAAAAGC 
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Supplemental Table S2 (continued) 

TCEA-G152A-F CTACTTCCACGCTGGCGGCTTCGT 

TCEA-G152A-R ACGAAGCCGCCAGCGTGGAAGTAG 

TCEA-G153A-F CTTCCACGGAGCCGGCTTCGTCA 

TCEA-G153A-R TGACGAAGCCGGCTCCGTGGAAG 

TCEA-G154A-F CCACGGAGGCGCCTTCGTCATCG 

TCEA-G154A-R CGATGACGAAGGCGCCTCCGTGG 

TCEA-S235A-F CTTTCAGGTGACGCCGCCGGCGGCAA 

TCEA-S235A-R TTGCCGCCGGCGGCGTCACCTGAAAG 

TCEA-D327N-F GTGGCGGGAAATAATTTTCTGGTG 

TCEA-D327N-R CACCAGAAAATTATTTCCCGCCAC 

TCEA-H359A-F GAGGGGGTCGGTGCTGTGTTTCATCT 

TCEA-H359A-R AGATGAAACACAGCACCGACCCCCTC 

TCEA-H362A-F GGTCATGTGTTTGCTCTGTCTGAT 

TCEA-H362A-R ATCAGACAGAGCAAACACATGACC 

For GFP reporter plasmids 

TCEA-rep-F1 TCTAGAGGATCCATGTCAGTAGCCTCGTTCTTTAGC 

TCEA-rep-F2 TCTAGAGGATCCATGGCTTTAGACGACGAAATTGTGTTG 

TCEA-rep-R1 CCCTTGCTCACCATGGACTCGCCTTTGAGAAAAGCAAT

C 

TCEA-rep77-R CCCTTGCTCACCATGGATGTGGGCGTCGGAGAGAGAGA

TG 

TCEA-rep60-R CCCTTGCTCACCATGGAAAATACAGAAGTAACAGAACC 

TCEA-rep55-R CCCTTGCTCACCATGGAAGAACCATGGTATGTATTGC 

TCEA-rep50-R CCCTTGCTCACCATGGAATTGCTTTCTATAGGACGAC 

TCEA-rep45-R CCCTTGCTCACCATGGAACGACAGGCTAGAACCGGCGG

CT 

TCEA-rep44-R CCCTTGCTCACCATGGAACAGGCTAGAACCGGCGGCTT

AAC 
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Supplemental Table S2 (continued) 

TCEA-rep43-R CCCTTGCTCACCATGGAGGCTAGAACCGGCGGCTTAAC

C 

TCEA-rep42-R CCCTTGCTCACCATGGATAGAACCGGCGGCTTAACCATC 

TCEA-rep41-R CCCTTGCTCACCATGGAAACCGGCGGCTTAACCATCC 

TCEA-rep40-R CCCTTGCTCACCATGGACGGCGGCTTAACCATCCGTC 

TCEA-rep20-R CCCTTGCTCACCATGGACCCATCTTTGTATCCAAAAGG 

‘F’ and ‘R’ in the primer name indicate ‘forward’ and ‘reverse’ primers, respectively. 
a Designed from N-terminal amino acid sequence, ALDDEIVLDL. 
b Designed from internal amino acid sequence, SG(R/P)IERFLGTTV. 
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