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Supplementary Information

Methods for Sequence Comparisons

The deduced amino acid sequences for squalene, phytoene and farnesyl
diphosphate synthases were retrieved from the databases available through the National
Center for Biochemical Information (NCBI). Table 5.1 lists the sources of the sequences
used in this analysis. '

Sequences were compared pairwise by the program Bestfit from GCG, and
alignments were obtained on entire translated peptide sequences using PILEUP from
GCG. The PHYLIP program (version 3.5) was used to infer phylogenetic relationships.'
For determining the phylogenetic relationships of peptide sequences, sequence
alignments were edited to remove gaps and to remove sections of sequence characterized
by low homology. These manipulations increased the efficacy of analysis for the
determination of phylogenic relationships and decreased computation time. Phylogenetic
relationships were obtained using the protein parsimony method using a bootstrapped
data set containing 100 replicates. Consensus trees were assigned by majority rules
consensus.

- Secondary structure predictions were obtained on multiple sequence alignments
of SQSase or PHY Sase using the DSC? program from the Imperial Cancer Research
Fund accessed at http:/[bonsai.lif.icnet.uk/bmm/dsc/dsc_read_align.html and the PHD*®
program from EMBL accessed at http://www.embl-heidelberg.de/predictprotein.
Secondary structure predictions were obtained on single amino acid sequences using the
GOR® and CF’ algorithms accessed through GCG and the NNPREDICT? program
accessed at http://cmparm.ucsf.edu/~nomi/nnpredict.html. Predictions were analyzed
manually and were used to assign a consensus secondary structure. :

f—

Felsenstein, J. Phylogeny Inference Package (PHYLIP version 3.5). :

2. King, R.D.; Sternberg, M.J.E. Identification and Application of the Concepts Important
for Accurate and Reliable Protein Secondary Structure Prediction. Protein Sci. 1996, 5,
2298-2310.




© 2002 American Chemical Society, J. Am. Chem. Soc., Blagg ja020411a Supporting Info Page 2
‘ ' ' S2

3. Rost, B.; Sander, C. Prediction of Protein Structure at Better than 70% Accuracy. J. Mol.
Biol. 1993, 232, 584-599.

4. Rost, B.; Sander, C.; Schneider, R. PHD - An Automatic Mail Server for Protein
Secondary Structure Prediction. CABIOS, 1994, 10, 53-60.

5. Rost, B.; Sander, C. Combining Evolutionary Information and Neural Networks to
Predict Protein Secondary Structure. Prot. Sci. 1994, 19, 55-72.

6. Garnier, J.; Osguthorpe, D.J.; Robson, B. Analysis of the Accuracy and Implications of
Simple Methods for Predicting the Secondary Structure of Globular Proteins. J. Mol
Biol. 1978, 120, 97-120. .

7. Chou, P.Y.; Fasman, G.D. Prediction of Protein Conformation. Biochemistry 1974, 13,
222-224. ,

8. Kaneller, D.G.; Cohen, F.E.; Langridge, R. Improvements in Protein Secondary Structure
Prediction by an Enhanced Neural Network. Methods Enzymol. 1990, 214, 171-182.




Supplementary Tablel. A List of Proteins Used in Sequence Analysis

© 2002 American Chemical Society, J. Am. Chem. Soc., Blagg ja020411a Supporting Info Page 3

S3

Protein’ Source Description on source Accession no.
SQS_HSAP*  Homo sapien Human X69141
SQS_RNOR?  Rattus norvegicus Rat Q02769
SQS MMUS*  Mus musculus Mouse D29016
SQS_ATHA®  Arabidopsis thaliana Mouse-ear cress P53799
SQS _ATHB*  Arabidopsis thaliana AF0043916
SQS_GGLA*  Glycyrrhiza glabra Licorice source G2144186
SQS_GGLB*  Glycyrrhiza glabra Licorice source- G2144187
SQS_ZMAY®  Zea mays Maize G2463567
SQS _OSAT*  Oryza sativa Rice G2463565
SQS_PGIN? Panax ginseng Korean ginseng plant G2780361
SQS GMAX® Glycine max Soybean AB007503
SQS NTAB?  Nicotinium tabacum Tobacco strain U60057
SQS_NBEN*  Nicotinium benthamiana  Tobacco strain P53800
SQS_SCER?  Saccharomyces Baker’s yeast P29704
cerevisiae
SQS UMAY? Ustilago maydis Infectious yeast Q92459
SQS CALB*  Candida albicans Infectious yeast P78589
SQS SPOM?  Schizosaccharomyces Fusion yeast P36596
pombe
SQS LMAJ®  Leishmania major Pathogenic Trypanosome  U30455
SQS SYNY®  Synechocystis sp. Cyanobacteria ' D4006
Photosynthetic
PHY CMEL* Cucumis melo Melon P49293
PHY CANN® Capsicum annum Green pepper P37272
PHY LESC*  Lycopersicum esculenta ~ Tomato P08196
PHY ATHA® Arbidopsis thaliana Watercress P37271
PHY DBAR® Dunaliella bardawil Flowering plant U91900
PHY NPSE®  Narcissus Daffodil P53797
pseudonarcissus
PHY ZMAY® Zeamays Maize P49085
PHY SGRP Streptomyces griseus Gram-positive bacteria P54977
- Non-photosynthestic
PHY NCRA®* Neurospora Crassa Non-photosynthetic fungus L27652
PHY SYNC* Synechococcus sp. Cyanobacteria P37269
Photosynthetic
PHY SYNY? Synechocystis sp. Cyanobacteria P37294
Photosynthetic
PHY TTHE®  Thermus thermophilus Green non-sulfur bacteria ~ P37270
PHY_MXANb Myxococcus xanthus Proteobacteria

o-division

S32170
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Supplementary Table 1. continued

S4

Protein

Source

Description of source

~ Accession no.

PHY EHER®
PHY EURE®
PHY MTUB®
PHY MMARP
PHY FLAV*
PHY AAUR®

PHY_ RCAP*

PHY RSPH®

PHY MTHE®
DSQ_SAUR*
PHY RGEL®
PHY SPLA®
PHY RHIZ

PHY BJAP

Erwinia herbicola
Erwinia uredovora

Mycobacterium
tuberculosis
Mycobacterium marinum

Flavobacterium
ATCC21588
Argobacterium
aurantiarum
Rhodobacter capsulatus

Rhodobacter sphaeroides

Methanobacterium
thermoautotrophicum
Staphylococcus aureus

Rubrivivax gelantinus
Spirulina plantensis

Rhizobium

sp NGR234
Bradyrhizobium
japonicum

Proteobacteria
v-subdivision
Proteobacteria
v-subdivision
Gram-positive bacteria
Non-photosynthetic
Gram-positive
Non-photosynthetic
Green sulfur bacteria
Non-photosynthetic
Proteobacteria
o-subdivision
Proteobacteria o~
subdivision, Facultative
photosynthetic
Proteobacteria o-
subdivision, Facultative
Photosynthetic
Archeabacteria

Gram-positive
Bacteria
Proteobacteria
B-division
Cyanobacteria
Photosynthetic
Proteobacterium
o-division -
Proteobacterium
o-division

P22872

P21683

277165

U92075

U62808

P54975

P17056

P54905

AE000934

A55548

U87626

AB001284

P55350

X86552

'Proteins were identified in the databases by ® biochemical identification, indicating that the product of the
enzyme catalyzed reaction has been characterized; ® genetic identification, product of reaction has not been
characterized but gene is essential for the first step of carotenoid biosynthesis in the organism studied; °

predicted, identity of protein is based solely on similarity to other proteins.
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Supplemental Figure 4. Phylogenetic analysis of I phytoene synthases and a dehydrosqualene
synthase..
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