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Appendix A 

BG-11 media preparation for cyanobacterial cultivation 

BG-11 medium is a widely used nutrient solution for the growth and maintenance of 

cyanobacteria. Firstly, the stock solution of the components required is made. Table A1 lists 

the components of BG-11 and the amount required to make stock solutions. From the stock 

solutions appropriate volume of the stock is taken, and deionized water is to make up the 

desired volume of BG-11. The media is mixed thoroughly and autoclaved at 121 °C for 15-

20 minutes. The media is then cooled down to room temperature and components to be 

added after autoclaving are added under sterile conditions. 

Table A1 BG-11 media composition 

Stock 

No. 

Component Amount for stock 

solution (gm/L) 

Volume needed 

for BG-11 (ml/L) 

1 Sodium Nitrate 150 g 10 ml 

2 Magnesium sulphate heptahydrate 75 g 1ml 

3 Calcium chloride dihydrate 36 g 1ml 

4 Sodium carbonate 20 g 1ml 

Add after autoclaving 

5 Potassium phosphate dibasic trihydrate  40 g 1ml 

6 Citric acid with Ferric ammonium 

citrate 
6 g each 1ml 

7 EDTA 1 g 1ml 

Trace metals 

8 

Boric acid 2.8 g 1ml 

Manganese chloride tetrahydrate 1.81 g 1ml 

Zinc sulphate heptahydrate 0.22 g 1ml 

Sodium molybdate dihydrate 0.39 g 1ml 

Copper sulphate pentahydrate 0.079g 1ml 

Cobalt nitrate hexahydrate 0.0494 g 1ml 
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Appendix B 

Dry cell weight (DCW) calibration curve 

To establish a dry cell weight (DCW) calibration curve for cyanobacteria, cultures were 

grown until they reached the exponential phase. Subsequently, aliquots of the cell culture, 

varying in optical density (OD), were prepared and centrifuged at 5000g for 10 minutes to 

pellet the cells. After pelleting, cultures were washed twice with distilled water to eliminate 

residual media and then resuspended in 5 mL of distilled water. These resuspended cultures 

were transferred into pre-weighed aluminium foil cups and subjected to drying in a hot air 

oven at 60°C for 6 hours. Upon drying, the cups containing the dried biomass were 

reweighed to obtain the final biomass weight by subtracting the initial weight of the cups. 

Finally, a calibration curve was constructed by plotting the dry cell weight against the 

corresponding optical density values. Careful attention was given to maintaining sterile 

conditions throughout the procedure to prevent contamination, and precise measurements 

were ensured for accurate results. 

 

Fig. B1. Dry cell weight calibration curve for Synechococcus elongatus UTEX 2973.  
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Appendix C 

Protein calibration curve through Bradford assay 

The protein quantification assay, employing the Bradford method, estimates total protein 

concentration by exploiting the interaction between positively charged amino acids (such 

as arginine, lysine, and histidine) in proteins and the negatively charged Coomassie dye 

under acidic conditions. This interaction leads to a colour shift from brown to blue, enabling 

the quantification of protein content. Initially, a stock solution of BSA at 0.2 mg/ml 

concentration was prepared. Six test tubes were labelled as blank, 1, 2, 3, 4, and 5. 

Subsequently, volumes of the stock solution ranging from 50 to 250 μl are added into tubes 

1 to 5 respectively, while the blank tube receives 2000 μl of sodium phosphate buffer (0.01 

M) to maintain uniform volume across all tubes. Protein samples were diluted in a 1:1 ratio 

(dilution factor = 2) prior to the assay by adding buffer, and 50 μl aliquots from all samples 

were taken with volumes adjusted to 2000 μl. Following this, 5 ml of Bradford reagent was 

added to all samples and blank tubes, and they were then incubated in dark for 10 minutes. 

Finally, the absorbance of each solution was measured at 595 nm to determine protein 

concentration. 

 
Fig. C1. BSA standard curve for protein estimation.  
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Appendix D 

Farnesene calibration curve 

Since the isopropyl myristate (IM) is being used in the experiments as an overlay to trap 

the synthesized farnesene, dilutions of pure farnesene are made in IM. Farnesene, Biofene 

(CAS# 18794–84-8) was provided by Amyris Inc., USA. Different dilutions in the range of 

0.1 µg/µl to 1.0 µg/µl were made, and GC-FID analysis was done to make the area vs 

concentration curve. The initial oven temperature of the GC-FID was set at 60 °C for one 

minute, which was then ramped up to 230 °C at a rate of 15 °C/min and held for 5 min. 

Subsequently, the temperature was further increased to 250 °C at a rate of 25 °C/min and 

held for 15 min. The injector and detector temperature were maintained at 250 °C and 280 

°C, respectively. Nitrogen was used as carrier gas at a flow rate of 1.5 ml/min. 

 
Fig. D1. Farnesene calibration curve.  
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Appendix E 

RNA isolation and cDNA preparation 

Some preparations must be made prior to RNA extraction. Firstly 0.1% DEPC water was 

made by adding DEPC to autoclaved double distilled water. The water was vortexed 

overnight to ensure proper dissolving in the dark. The next day, PCR tubes, microcentrifuge 

tubes, different pipette tips, mortar pestle, and spatula were soaked in DEPC water 

overnight in the dark. The next day, DEPC water was carefully decanted (can be reused 2-

3 times), and the soaked items were dried in a hot air oven. The soaked items were double 

autoclaved and again dried in a hot air oven. 

The RNA isolation was done by using a Qiagen RNeasy mini kit. For this purpose, the 

cyanobacterial cells were harvested by centrifugation at 4 °C. The cells were homogenized 

with the help of liquid nitrogen in a pre-cooled mortar pestle. The samples were kept on ice 

till further use. 350 µl of RLT buffer was added to each sample. The lysate was centrifuged 

at high speed for 3 minutes. The supernatant was removed and added to a fresh 

microcentrifuge tube. To the supernatant, 1 volume (~ 400 µl) of 70% molecular grade 

ethanol was added. The mixture was then transferred to the RNeasy mini spin column and 

centrifuged at high speed for a minute. On column DNase treatment was given by adding 

80 µl DNaseI mix. This was incubated for 15 minutes at room temperature. After that, 350 

µl of RW1 buffer was added to the column and centrifuged. The flow-through was 

discarded. Again, 600 µl RW1 buffer was added, centrifuged, and flow-through was 

discarded. 500 µl of RPE buffer was added, and centrifuged and flow-through were 

discarded. The column was centrifuged for an additional 2 minutes to discard any remaining 

RPE buffer. The RNeasy spin column was placed in a fresh 1.5 ml microcentrifuge tube. 

40 µl of RNase-free water was directly added to the spin column and was centrifuged to 

collect the RNA. A nanodrop reading was taken to ensure the purity of the RNA. 
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The extracted RNA was used for cDNA preparation using Promega GoScript Reverse 

Transcription System. The RNA and random primers were combined in the following 

manner: 

Component Volume 

RNA up to 5 µg 

Random primers 1 µl 

Nuclease free water  To make up the volume 

Total 10 µl 

The above mixture was kept in a pre-heated heating block at 70 °C for 5 minutes. The 

mixture was chilled immediately for at least 5 minutes and spin down briefly. The mixture 

was kept on ice till further use. 

Further reverse transcription reaction mixture was made in the following manner: 

Component Volume 

5 X reaction buffer 4 µl 

MgCl2 1.2 µl 

PCR nucleotide mix 1 µl 

RNasin ribonuclease inhibitor 0.2 µl 

Go script Reverse Transcriptase 1 µl 

Nuclease free water 0.6 µl 

Total 8 µl 

To the above mix 10 µl of RNA and primer mix was added. The tubes were placed at 25 °C 

for 5 minutes to anneal. After that the it was placed at 42 °C for an hour for extension. 

Finally, the inactivation of reverse transcriptase was done at 70 °C for 15 minutes. The 

cDNA made was stored till further use.  

  



Appendix 

193 
 

Appendix F 

pAM2991-AFS sequence 

actcaccagtcacagaaaagcatcttacggatggcatgacagtaagagaattatgcagtgctgccataaccatgagtgataacactgcggcc

aacttacttctgacaacgatcggaggaccgaaggagctaaccgcttttttgcacaacatgggggatcatgtaactcgccttgatcgttgggaac

cggagctgaatgaagccataccaaacgacgagcgtgacaccacgatgcctgcagcaatggcaacaacgttgcgcaaactattaactggcg

aactacttactctagcttcccggcaacaattaatagactggatggaggcggataaagttgcaggaccacttctgcgctcggcccttccggctg

gctggtttattgctgataaatctggagccggtgagcgtgggtctcgcggtatcattgcagcactggggccagatggtaagccctcccgtatcgt

agttatctacacgacggggagtcaggcaactatggatgaacgaaatagacagatcgctgagataggtgcctcactgattaagcattggtaact

gtcagaccaagtttactcatatatactttagattgatttaaaacttcatttttaatttaaaaggatctaggtgaagatcctttttgataatctcatgacca

aaatcccttaacgtgagttttcgttccactgagcgtcagaccccgtagaaaagatcaaaggatcttcttgagatcctttttttctgcgcgtaatctg

ctgcttgcaaacaaaaaaaccaccgctaccagcggtggtttgtttgccggatcaagagctaccaactctttttccgaaggtaactggcttcagc

agagcgcagataccaaatactgtccttctagtgtagccgtagttaggccaccacttcaagaactctgtagcaccgcctacatacctcgctctgct

aatcctgttaccagtggctgctgccagtggcgataagtcgtgtcttaccgggttggactcaagacgatagttaccggataaggcgcagcggtc

gggctgaacggggggttcgtgcacacagcccagcttggagcgaacgacctacaccgaactgagatacctacagcgtgagctatgagaaa

gcgccacgcttcccgaagggagaaaggcggacaggtatccggtaagcggcagggtcggaacaggagagcgcacgagggagcttccag

ggggaaacgcctggtatctttatagtcctgtcgggtttcgccacctctgacttgagcgtcgatttttgtgatgctcgtcaggggggcggagccta

tggaaaaacgccagcaacgcggcctttttacggttcctggccttttgctggccttttgctcacatgttctttcctgcgttatcccctgattctgtggat

aaccgtattaccgcctttgagtgagctgataccgctcgccgcagccgaacgaccgagcgcagcgagtcagtgagcgaggaagcggaaga

gcgcctgatgcggtattttctccttacgcatctgtgcggtatttcacaccgcatatggtgcactctcagtacaatctgctctgatgccgcatagtta

agccagtatacactccgctatcgctacgtgactgggtcatggctgcgccccgacacccgccaacacccgctgacgcgccctgacgggcttg

tctgctcccggcatccgcttacagacaagctgtgaccgtctccgggagctgcatgtgtcagaggttttcaccgtcatcaccgaaacgcgcgag

gcaggatcgatccggcagccggcggagcgctgctttcttggcaagcggtcgccagccccaacgccagggctgccagcccgaaacagcg

gggcaaggcagcttggaagggcgatcgcagcacgggcatggcaatgtctctctgaaggaatgcagaccttattcgtacagccagggttgaa

tcgtgggggtccaatcacttagctctgctgggctaaaccagagagcaatttcctgttgtgctgtttcgattgcatccgagccatggatgatgttgc

ggccaatattgacaccaaaatcaccacggatggtgcccggttctgccgtcagcggattggtagcgccgatcaacttgcgagcagccgccac

aacgccttcgccttccaagacgatcgccacgatcggcccagaggtgatgaactcgacgaggccattgaagaaggggcgctcgcggtgga

cagcatagtgctgttcggccagctcgcgactgggcttcagctgctttaggcccaccagtttgaagcctttttgctcaaagcggccgatgatcgt

accgaccaaaccccgctgaacgccatcgggcttgatggcaataaatgtgcgttccacagacatctagatagtcctcaagacgaggcaagcat

tgagcttgccttcctatggttcgggatcactgggattcttgacaagcgatcgcggtcacatcgctatctcttaggacttcgcagcgggcgagtc

ggattgacccggtagggatttcgccagatcaatgcccgtggtttgtttcagcttctccagcaagctagcgatttgggtagcgctgccttcccctt

cgccaatcacagtgatcgactccacgtcgatatctggcacggtgcctgaaagcgtgacgagcagggactcgaagcttgcatgcctgcaggt

cgactctagagctttatgcttgtaaaccgttttgtgaaaaaatttttaaaataaaaaaggggacctctagggtccccaattaattagtaatataatct

attaaaggtcattcaaaaggtcatccaccggatcaattcccctgctcgcgcaggctgggtgccaagctctcgggtaacatcaaggcccgatcc

ttggagcccttgccctcccgcacgatgatcgtgccgtgatcgaaatccagatccttgacccgcagttgcaaaccctcactgatccgcatgccc

gttccatacagaagctgggcgaacaaacgatgctcgccttccagaaaaccgaggatgcgaaccacttcatccggggtcagcaccaccggc

aagcgccgcgacggccgaggtcttccgatctcctgaagccagggcagatccgtgcacagcaccttgccgtagaagaacagcaaggccgc

caatgcctgacgatgcgtggagaccgaaaccttgcgctcgttcgccagccaggacagaaatgcctcgacttcgctgctgcccaaggttgcc

gggtgacgcacaccgtggaaacggatgaaggcacgaacccagtggacataagcctgttcggttcgtaagctgtaatgcaagtagcgtatgc

gctcacgcaactggtccagaaccttgaccgaacgcagcggtggtaacggcgcagtggcggttttcatggcttgttatgactgtttttttggggta

cagtctatgcctcgggcatccaagcagcaagcgcgttacgccgtgggtcgatgtttgatgttatggagcagcaacgatgttacgcagcaggg

cagtcgccctaaaacaaagttaaacatcatgagggaagcggtgatcgccgaagtatcgactcaactatcagaggtagttggcgtcatcgagc

gccatctcgaaccgacgttgctggccgtacatttgtacggctccgcagtggatggcggcctgaagccacacagtgatattgatttgctggttac

ggtgaccgtaaggcttgatgaaacaacgcggcgagctttgatcaacgaccttttggaaacttcggcttcccctggagagagcgagattctccg

cgctgtagaagtcaccattgttgtgcacgacgacatcattccgtggcgttatccagctaagcgcgaactgcaatttggagaatggcagcgcaa

tgacattcttgcaggtatcttcgagccagccacgatcgacattgatctggctatcttgctgacaaaagcaagagaacatagcgttgccttggtag

gtccagcggcggaggaactctttgatccggttcctgaacaggatctatttgaggcgctaaatgaaaccttaacgctatggaactcgccgcccg
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actgggctggcgatgagcgaaatgtagtgcttacgttgtcccgcatttggtacagcgcagtaaccggcaaaatcgcgccgaaggatgtcgct

gccgactgggcaatggagcgcctgccggcccagtatcagcccgtcatacttgaagctagacaggcttatcttggacaagaagaagatcgctt

ggcctcgcgcgcagatcagttggaagaatttgtccactacgtgaaaggcgagatcaccaaggtagtcggcaaataatgtctaacaattcgttc

aagccgacgccgcttcgcggcgcggcttaactcaagcgttagatgcactaagcacataattgctcacagccaaactatcaggtcaagtctgct

tttattatttttaagcgtgcataataagccctacacaaattgggagatatatcatgaaaggctggctttttcttgttatcgcaatagttggcgaagtaa

tcgcaacatccgcattaaaatctagcgagggctttactaagctgatccggtggatgaccttttgaatgacctttaatagattatattactaattaatt

ggggaccctagaggtccccttttttattttaaaaattttttcacaaaacggtttacaagcatactagaggatcggcggccgcggatctgggccgc

catgagcggatacatatttgaatgtatttagaaaaataaacaaaagagtttgtagaaacgcaaaaaggccatccgtcaggatggccttctgctta

atttgatgcctggcagtttatggcgggcgtcctgcccgccaccctccgggccgttgcttcgcaacgttcaaatccgctcccggcggatttgtcc

tactcaggagagcgttcaccgacaaacaacagataaaacgaaaggcccagtctttcgactgagcctttcgttttatttgatgcctggcagttccc

tactctcgcatggggagaccccacactaccatcggcgctacggcgtttcacttctgagttcggcatggggtcaggtgggaccaccgcgctac

tgccgccaggcaaattctgttttatcagaccgcttctgcgttctgatttaatctgtatcaggctgaaaatcttctctcatccgccaaaacagccaag

cttgcatgcctgcaggtcgactctagaggatccagatcttttaagaaggagatatacatatggaatttcgcgtgcacctgcaagccgataacga

acaaaagatttttcaaaaccagatgaagcccgaacccgaagcctcctacctgattaaccaacgccgcagcgccaactacaaacccaacattt

ggaaaaacgattttctggatcaaagcctgatttccaaatatgatggcgatgaataccgcaaactgagcgaaaagctgattgaagaagtgaaga

tttatatctccgccgaaaccatggatctggtggccaagctggaactgattgattccgtgcgcaagctgggcctggccaacctgtttgaaaaaga

aattaaggaagccctggattccattgccgccattgaaagcgataacctgggcacccgcgatgatctgtacggcaccgccctgcactttaaaat

tctgcgccaacacggctacaaggtgagccaagatatttttggccgctttatggatgaaaaaggcaccctggaaaaccaccactttgcccacct

gaagggcatgctggaactgtttgaagcctccaacctgggctttgaaggcgaagatattctggatgaagccaaagccagcctgaccctggccc

tgcgcgattccggccacatttgctatcccgatagcaacctgtcccgcgatgtggtgcactccctggaactgccctcccaccgccgcgtgcaat

ggtttgatgtgaagtggcaaattaacgcctatgaaaaagatatttgccgcgtgaacgccaccctgctggaactggccaagctgaactttaacgt

ggtgcaagcccaactgcaaaagaacctgcgcgaagccagccgctggtgggccaacctgggcattgccgataacctgaagtttgcccgcga

tcgcctggtggaatgctttgcctgcgccgtgggcgtggcctttgaacccgaacacagctcctttcgcatttgcctgaccaaggtgattaacctg

gtgctgattattgatgatgtgtatgatatttacggctccgaagaagaactgaagcactttaccaacgccgtggatcgctgggatagccgcgaaa

ccgaacaactgcccgaatgcatgaagatgtgctttcaagtgctgtataacaccacctgcgaaattgcccgcgaaattgaagaagaaaacggc

tggaaccaagtgctgccccaactgaccaaggtctgggccgatttttgcaaggccctgctggtggaagccgaatggtataacaaatcccacatt

cccaccctggaagaatacctgcgcaacggctgcattagcagctccgtgagcgtgctgctggtgcactccttttttagcattacccacgaaggc

accaaagaaatggccgattttctgcacaagaacgaagatttgctgtacaacatttccctgattgtgcgcctgaacaacgatctgggcacctccg

ccgccgaacaagaacgcggcgatagcccctccagcattgtgtgctatatgcgcgaagtgaacgcctccgaagaaaccgcccgcaagaac

attaaaggcatgattgataacgcctggaaaaaagtgaacggcaagtgctttaccaccaaccaagtgccctttctgtccagctttatgaacaacg

ccaccaacatggcccgcgtggcccacagcctgtataaagatggcgatggctttggcgatcaagaaaagggcccccgcacccacattctga

gcctgctgtttcaacccctggtgaacggcggcggccaccaccatcaccaccactaagaattccatggtctgtttcctgtgtgaaattgttatccg

ctcacaattccacacattatacgagccggatgattaattgtcaacagctcatttcagaatatttgccagaaccgttatgatgtcggcgcaaaaaac

attatccagaacgggagtgcgccttgagcgacacgaattatgcagtgatttacgacctgcacagccataccacagcttccgatggctgcctga

cgccagaagcattggtgcaccgtgcagtcgatgataagctgtcaaaccagatcaattcgcgctaactcacattaattgcgttgcgctcactgcc

cgctttccagtcgggaaacctgtcgtgccagctgcattaatgaatcggccaacgcgcggggagaggcggtttgcgtattgggcgccagggt

ggtttttcttttcaccagtgagacgggcaacagctgattgcccttcaccgcctggccctgagagagttgcagcaagcggtccacgctggtttgc

cccagcaggcgaaaatcctgtttgatggtggttgacggcgggatataacatgagctgtcttcggtatcgtcgtatcccactaccgagatatccg

caccaacgcgcagcccggactcggtaatggcgcgcattgcgcccagcgccatctgatcgttggcaaccagcatcgcagtgggaacgatgc

cctcattcagcatttgcatggtttgttgaaaaccggacatggcactccagtcgccttcccgttccgctatcggctgaatttgattgcgagtgagat

atttatgccagccagccagacgcagacgcgccgagacagaacttaatgggcccgctaacagcgcgatttgctggtgacccaatgcgacca

gatgctccacgcccagtcgcgtaccgtcttcatgggagaaaataatactgttgatgggtgtctggtcagagacatcaagaaataacgccggaa

cattagtgcaggcagcttccacagcaatggcatcctggtcatccagcggatagttaatgatcagcccactgacgcgttgcgcgagaagattgt

gcaccgccgctttacaggcttcgacgccgcttcgttctaccatcgacaccaccacgctggcacccagttgatcggcgcgagatttaatcgccg

cgacaatttgcgacggcgcgtgcagggccagactggaggtggcaacgccaatcagcaacgactgtttgcccgccagttgttgtgccacgc

ggttgggaatgtaattcagctccgccatcgccgcttccactttttcccgcgttttcgcagaaacgtggctggcctggttcaccacgcgggaaac

ggtctgataagagacaccggcatactctgcgacatcgtataacgttactggtttcacattcaccaccctgaattgactctcttccgggcgctatca

tgccataccgcgaaaggttttgcaccattcgatggtgtcaacgtaaatgcatgccgcttcgccttcgcgcgcgaattgatctgctgcctcgcgc
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gtttcggtgatgacggtgaaaacctctgacacatgcagctcccggagacggtcacagcttgtctgtaagcggatgccgggagcagacaagc

ccgtcagggcgcgtcagcgggtgttggcgggtgtcggggcgcagccatgacccgcggcccagatccccgggtaccgagctcgaatttcg

agcttctggagcaggaagatgtcgcgggcattagcaccagcggtctgccaagcctccgccagccgttgggtcccttccgcttgagcttttcca

tcttcgacgatacgggcggcggccccccgcgcttccgcgatcgcccgtttacaagctgcctcagctggggcgatcacatcggcttgaagttg

ctgctgcacctgtttgatccgctcctgctgcacagggagttctgcttggctacgagcgacttcggtagcaatgtccgcttcagcttcggccacc

accgcttcgcgccgcgtcaacgcatcctgaatccggcgctcggcctcggcttgggcgatcgctacatcgcgatcgatccgacgcagggcc

gtgatcttgtcattttcggccgtttggatcgcagaggcagcctgggcatcggcttcagcaattcgggcatctcgctgcagatcagcccgctgct

tgcgtccactagccgagagataaccgacctcatcggaaatgttctggacttgcagcgtatcgaggactagacccagctgctcaaggtcatcct

ccgcctcttccagcagacttttggcaaaggcaattttgtcctcgttgatctgctccggcgtgaggctggctaaaacaccacgcaagttgccttcg

agggtctccttggcaatttgctcgatttccttacggtttttgccaagcagccgctcgatcgcgttgtggatggtcggttcttccccagcaatcttga

tattggcaacgccttcaacagtcaggggaatgccgcccttggagaaggcattggaaacgcgcaactcaatgatcatgttggtcagatccatgc

ggagcgctttttccagcagaggtacccgcaggctgctgccgcccttgaccaagcgatagccaactcggcggccatcactactgcggcgact

actgccagcaaagatcaaaatttcactgggttggcagatgtagtagagattgcgcaggactaagctgccagccccggcg 

 

Highlighted in pink is the bom site 

Highlighted in grey is NSⅠ" region 

Highlighted in yellow is the AFS gene 

Highlighted in green is NSⅠ' region 
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Appendix G 

pBbE1cNSII-dxs sequence 

gacgtcgacaccatcgaatggtgcaaaacctttcgcggtatggcatgatagcgcccggaagagagtcaattcagggtggtgaatgtgaaac

cagtaacgttatacgatgtcgcagagtatgccggtgtctcttatcagaccgtttcccgcgtggtgaaccaggccagccacgtttctgcgaaaac

gcgggaaaaagtggaagcggcgatggcggagctgaattacattcccaaccgcgtggcacaacaactggcgggcaaacagtcgttgctgat

tggcgttgccacctccagtctggccctgcacgcgccgtcgcaaattgtcgcggcgattaaatctcgcgccgatcaactgggtgccagcgtgg

tggtgtcgatggtagaacgaagcggcgtcgaagcctgtaaagcggcggtgcacaatcttctcgcgcaacgcgtcagtgggctgatcattaac

tatccgctggatgaccaggatgccattgctgtggaagctgcctgcactaatgttccggcgttatttcttgatgtctctgaccagacacccatcaac

agtattattttctcccatgaagacggtacgcgactgggcgtggagcatctggtcgcattgggtcaccagcaaatcgcgctgttagcgggccca

ttaagttctgtctcggcgcgtctgcgtctggctggctggcataaatatctcactcgcaatcaaattcagccgatagcggaacgggaaggcgact

ggagtgccatgtccggttttcaacaaaccatgcaaatgctgaatgagggcatcgttcccactgcgatgctggttgccaacgatcagatggcgc

tgggcgcaatgcgcgccattaccgagtccgggctgcgcgttggtgcggatatctcggtagtgggatacgacgataccgaagacagctcatg

ttatatcccgccgttaaccaccatcaaacaggattttcgcctgctggggcaaaccagcgtggaccgcttgctgcaactctctcagggccaggc

ggtgaagggcaatcagctgttgcccgtctcactggtgaaaagaaaaaccaccctggcgcccaatacgcaaaccgcctctccccgcgcgttg

gccgattcattaatgcagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtaagttagcgcgaattga

tctggtttgacagcttatcatcgactgcacggtgcaccaatgcttctggcgtcaggcagccatcggaagctgtggtatggctgtgcaggtcgta

aatcactgcataattcgtgtcgctcaaggcgcactcccgttctggataatgttttttgcgccgacatcataacggttctggcaaatattctgaaatg

agctgttgacaattaatcatccggctcgtataatgtgtggaattgtgagcggataacaatttcagaattcaaaagatcttttaagaaggagatata

catatgagttttgatattgccaaatacccgaccctggcactggtcgactccacccaggagttacgactgttgccgaaagagagtttaccgaaac

tctgcgacgaactgcgccgctatttactcgacagcgtgagccgttccagcgggcacttcgcctccgggctgggcacggtcgaactgaccgt

ggcgctgcactatgtctacaacaccccgtttgaccaattgatttgggatgtggggcatcaggcttatccgcataaaattttgaccggacgccgc

gacaaaatcggcaccatccgtcagaaaggcggtctgcacccgttcccgtggcgcggcgaaagcgaatatgacgtattaagcgtcgggcatt

catcaacctccatcagtgccggaattggtattgcggttgctgccgaaaaagaaggcaaaaatcgccgcaccgtctgtgtcattggcgatggc

gcgattaccgcaggcatggcgtttgaagcgatgaatcacgcgggcgatatccgtcctgatatgctggtgattctcaacgacaatgaaatgtcg

atttccgaaaatgtcggcgcgctcaacaaccatctggcacagctgctttccggtaagctttactcttcactgcgcgaaggcgggaaaaaagttt

tctctggcgtgccgccaattaaagagctgctcaaacgcaccgaagaacatattaaaggcatggtagtgcctggcacgttgtttgaagagctgg

gctttaactacatcggcccggtggacggtcacgatgtgctggggcttatcaccacgctaaagaacatgcgcgacctgaaaggcccgcagttc

ctgcatatcatgaccaaaaaaggtcgtggttatgaaccggcagaaaaagacccgatcactttccacgccgtgcctaaatttgatccctccagc

ggttgtttgccgaaaagtagcggcggtttgccgagctattcaaaaatctttggcgactggttgtgcgaaacggcagcgaaagacaacaagct

gatggcgattactccggcgatgcgtgaaggttccggcatggtcgagttttcacgtaaattcccggatcgctacttcgacgtggcaattgccgag

caacacgcggtgacctttgctgcgggtctggcgattggtgggtacaaacccattgtcgcgatttactccactttcctgcaacgcgcctatgatca

ggtgctgcatgacgtggcgattcaaaagcttccggtcctgttcgccatcgaccgcgcgggcattgttggtgctgacggtcaaacccatcagg

gtgcttttgatctctcttacctgcgctgcataccggaaatggtcattatgaccccgagcgatgaaaacgaatgtcgccagatgctctataccggc

tatcactataacgatggcccgtcagcggtgcgctacccgcgtggcaacgcggtcggcgtggaactgacgccgctggaaaaactaccaattg

gcaaaggcattgtgaagcgtcgtggcgagaaactggcgatccttaactttggtacgctgatgccagaagcggcgaaagtcgccgaatcgct

gaacgccacgctggtcgatatgcgttttgtgaaaccgcttgatgaagcgttaattctggaaatggccgccagccatgaagcgctggtcaccgt

agaagaaaacgccattatgggcggcgcaggcagcggcgtgaacgaagtgctgatggcccatcgtaaaccagtacccgtgctgaacattgg

cctgccggacttctttattccgcaaggaactcaggaagaaatgcgcgccgaactcggcctcgatgccgctggtatggaagccaaaatcaag

gcctggctggcataaggatccaaactcgagtaaggatctccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttcgtttta

tctgttgtttgtcggtgaacgctctctactagagtcacactggctcaccttcgggtgggcctttctgcgtttatacctaggacgatttggcttacag

ggataactgagagtcaacagcctctgtccgtcattgcacacccatccatgcactggggacttgactcatgctgaatcacatttcccttgtccattg

ggcgagaggggaggggaatcttctggactcttcactaagcggcgatcgcaggttcttctacccaagcagtggcgatcgcttgattgcagtctt

caatgctggcctctgcagccatcgccgccaccaaagcatcgtaggcgggacgttgttgctccagtaaagtcttcgcccgtaacaatccccag

cgactgcgtaaatccgcttcggcaggattgcgatcgagttgccgccacagttgtttccactgggcgcgatcgtcagctcccccttccacgttgc

cgtagaccagttgctctgccgctgcaccggccatcaacacctgacaccactgttccagcgatcgctgactgagttgcccctgtgcggcttcgg

cttctagcgcagctgcttggaactgcacacccccgcgaccaggttgtccttggcgcagcgcttcccacgctgagagggtgtagcccgtcacg
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ggtaaccccagcgcggttgctaccaagtagtgacccgcttcgtgatgcaaaatccgctgacgatattcgggcgatcgctgctgaatgccatc

gagcagtaacgtggcaccccgcccctgccaagtcaccgcatccagactgaacagcaccaagaggctaaaacccaatcccgccggtagca

gcggagaactacccagcattggtcccaccaaagctaatgccgtcgtggtaaaaatcgcgatcgccgtcagactcaagcccagttcgctcatg

cttcctcatctaggtcacagtcttcggcgatcgcatcgatctgatgctgcacaaaggcggtaatacggttatccacagaatcctgatgcggtatt

ttctccttacgcatctgtgcggtatttcacaccgcatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactcc

gctatcgctacgtgactgggtcatggctgcgacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcg

tttttccataggctccgcccccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagatacca

ggcgtttccccctggaagctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtgg

cgctttctcatagctcacgctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccga

ccgctgcgccttatccggtaactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattag

cagagcgaggtatgtaggcggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctct

gctgaagccagttaccttcggaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcag

cagattacgcgcagaaaaaaaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaaggg

attttggtcatgactagtagcttgtcatctgccggatgaggcaaaaccctgcctacggcgcgattacatcgtcccagcgcgatcgctcttactgt

tgatggctcgtgcttaaaaacaatgcaaacttcaccgtttcagctggtgattttcgactgtgatggtgtgcttgttgatagcgaacgcatcactaat

cgcgtctttgcagacatgctcaatgaactgggtctgttggtgactttggatgacatgtttgagcagtttgtgggtcattccatggctgactgtctca

aactaattgagcgacggttaggcaatcctccaccccctgactttgttcagcactatcaacgccgtacccgtatcgcgttagaaacgcatctaca

agccgttcctggggttgaagaggctttggatgctcttgaattgccctactgtgttgcgtccagtggtgatcatcaaaagatgcgaaccacactga

gcctgacgaagctctggccacgatttgagggacgaatcttcagcgtgactgaagtacctcgcggcaagccatttcccgatgtctttttgttggc

cgccgatcgcttcggggttaatcctacggcctgcgctgtgatcgaagacacccccttgggagtagcggcaggcgtggcggcaggaatgca

agtgtttggctacgcgggttccatgcccgcttggcgtctgcaagaagccggtgcccatctcatttttgacgatatgcgactgctgcccagtctgc

tccaatcgtcgccaaaagataactccacagcattgcccaatccctaacccctgctcgcgccgcaactacacactaaaccgttcctgcgcgatc

gctcttactgttgatggctcgtgcttaaaaacaatgcaaccctaaccgtttcagctggtgattttcggactagtgcttggattctcaccaataaaaa

acgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggatctatcaacaggagtccaagcgagctctta

cgccccgccctgccactcatcgcagtactgttgtaattcattaagcattctgccgacatggaagccatcacaaacggcatgatgaacctgaatc

gccagcggcatcagcaccttgtcgccttgcgtataatatttgcccatggtgaaaacgggggcgaagaagttgtccatattggccacgtttaaat

caaaactggtgaaactcacccagggattggctgagacgaaaaacatattctcaataaaccctttagggaaataggccaggttttcaccgtaac

acgccacatcttgcgaatatatgtgtagaaactgccggaaatcgtcgtggtattcactccagagcgatgaaaacgtttcagtttgctcatggaaa

acggtgtaacaagggtgaacactatcccatatcaccagctcaccgtctttcattgccatacggaattccggatgagcattcatcaggcgggca

agaatgtgaataaaggccggataaaacttgtgcttatttttctttacggtctttaaaaaggccgtaatatccagctgaacggtctggttataggtac

attgagcaactgactgaaatgcctcaaaatgttctttacgatgccattgggatatatcaacggtggtatatccagtgatttttttctccattttagcttc

cttagctcctgaaaatctcgataactcaaaaaatacgcccggtagtgatcttatttcattatggtgaaagttggaacctcttacgtgccgatcacg

gccggagaacctgcgtgcaatccatcttgttcaatcatgcgaaacgatcctcatcctgtctcttgatcagatcatgatcccctgcgccatcagat

ccttggcggcaagaaagccatccagtttactttgcagggcttcccaaccttaccagagggcgccccagctggcaattcc 

 

Highlighted in yellow is the dxs gene 

Highlighted in grey is NSⅡ" region 

Highlighted in pink is the bom site 

Highlighted in green is NSⅡ' region 
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Appendix H 

pBbE1kNSIII-idispA sequence 

gacgtcgacaccatcgaatggtgcaaaacctttcgcggtatggcatgatagcgcccggaagagagtcaattcagggtggtgaatgtgaaac

cagtaacgttatacgatgtcgcagagtatgccggtgtctcttatcagaccgtttcccgcgtggtgaaccaggccagccacgtttctgcgaaaac

gcgggaaaaagtggaagcggcgatggcggagctgaattacattcccaaccgcgtggcacaacaactggcgggcaaacagtcgttgctgat

tggcgttgccacctccagtctggccctgcacgcgccgtcgcaaattgtcgcggcgattaaatctcgcgccgatcaactgggtgccagcgtgg

tggtgtcgatggtagaacgaagcggcgtcgaagcctgtaaagcggcggtgcacaatcttctcgcgcaacgcgtcagtgggctgatcattaac

tatccgctggatgaccaggatgccattgctgtggaagctgcctgcactaatgttccggcgttatttcttgatgtctctgaccagacacccatcaac

agtattattttctcccatgaagacggtacgcgactgggcgtggagcatctggtcgcattgggtcaccagcaaatcgcgctgttagcgggccca

ttaagttctgtctcggcgcgtctgcgtctggctggctggcataaatatctcactcgcaatcaaattcagccgatagcggaacgggaaggcgact

ggagtgccatgtccggttttcaacaaaccatgcaaatgctgaatgagggcatcgttcccactgcgatgctggttgccaacgatcagatggcgc

tgggcgcaatgcgcgccattaccgagtccgggctgcgcgttggtgcggatatctcggtagtgggatacgacgataccgaagacagctcatg

ttatatcccgccgttaaccaccatcaaacaggattttcgcctgctggggcaaaccagcgtggaccgcttgctgcaactctctcagggccaggc

ggtgaagggcaatcagctgttgcccgtctcactggtgaaaagaaaaaccaccctggcgcccaatacgcaaaccgcctctccccgcgcgttg

gccgattcattaatgcagctggcacgacaggtttcccgactggaaagcgggcagtgagcgcaacgcaattaatgtaagttagcgcgaattga

tctggtttgacagcttatcatcgactgcacggtgcaccaatgcttctggcgtcaggcagccatcggaagctgtggtatggctgtgcaggtcgta

aatcactgcataattcgtgtcgctcaaggcgcactcccgttctggataatgttttttgcgccgacatcataacggttctggcaaatattctgaaatg

agctgttgacaattaatcatccggctcgtataatgtgtggaattgtgagcggataacaatttcagaattcaaaagatcttttaagaaggagatata

catatgcaaacggaacacgtcattttattgaatgcacagggagttcccacgggtacgctggaaaagtatgccgcacacacggcagacaccc

gcttacatctcgcgttctccagttggctgtttaatgccaaaggacaattattagttacccgccgcgcactgagcaaaaaagcatggcctggcgt

gtggactaactcggtttgtgggcacccacaactgggagaaagcaacgaagacgcagtgatccgccgttgccgttatgagcttggcgtggaa

attacgcctcctgaatctatctatcctgactttcgctaccgcgccaccgatccgagtggcattgtggaaaatgaagtgtgtccggtatttgccgca

cgcaccactagtgcgttacagatcaatgatgatgaagtgatggattatcaatggtgtgatttagcagatgtattacacggtattgatgccacgcc

gtgggcgttcagtccgtggatggtgatgcaggcgacaaatcgcgaagccagaaaacgattatctgcatttacccagcttaaaggtggcggag

ggtcaggtggcggagggtcaatggactttccgcagcaactcgaagcctgcgttaagcaggccaaccaggcgctgagccgttttatcgcccc

actgccctttcagaacactcccgtggtcgaaaccatgcagtatggcgcattattaggtggtaagcgcctgcgacctttcctggtttatgccaccg

gtcatatgttcggcgttagcacaaacacgctggacgcacccgctgccgccgttgagtgtatccacgcttactcattaattcatgatgatttaccg

gcaatggatgatgacgatctgcgtcgcggtttgccaacctgccatgtgaagtttggcgaagcaaacgcgattctcgctggcgacgctttacaa

acgctggcgttctcgattttaagcgatgccgatatgccggaagtgtcggaccgcgacagaatttcgatgatttctgaactggcgagcgccagt

ggtattgccggaatgtgcggtggtcaggcattagatttagacgcggaaggcaaacacgtacctctggacgcgcttgagcgtattcatcgtcat

aaaaccggcgcattgattcgcgccgccgttcgccttggtgcattaagcgccggagataaaggacgtcgtgctctgccggtactcgacaagta

tgcagagagcatcggccttgccttccaggttcaggatgacatcctggatgtggtgggagatactgcaacgttgggaaaacgccagggtgcc

gaccagcaacttggtaaaagtacctaccctgcacttctgggtcttgagcaagcccggaagaaagcccgggatctgatcgacgatgcccgtca

gtcgctgaaacaactggctgaacagtcactcgatacctcggcactggaagcgctagcggactacatcatccagcgtaataaataaggatcca

aactcgagtaaggatctccaggcatcaaataaaacgaaaggctcagtcgaaagactgggcctttcgttttatctgttgtttgtcggtgaacgctc

tctactagagtcacactggctcaccttcgggtgggcctttctgcgtttatacctagggacaagccggggcagacgtgagccgtagtcccgtcg

ccagacgcgggtgcccacgggcgtcgtcaggatgtccgtaattgactgccggaggtggtcaatgcccttcagctccttgccactgtcacggc

tcatgcctcgggtcattagtcgcccgctccggtatcttcactggcttcgatgattgccgccccgcagctgcagaggtcaccgatccgagcagt

cggcctctggttggtaaagaccgtgcgactgccggtgatgatcgtgttcaagccatgcagggggcaggcgtgaaggtcatcctttcgggcca

cggggcggctgttgacgaaggtgtcgtcgctcccggtgatgatgatcccgccgtgatcggtcacgtcgtttagtcgagcgatgcctggcgtc

gtagtcacgggtttaggtcaatacgacttgcggtcactgtaacgttgccctcggcggtcacgttaacgtcgccttgggcttcgacttgcgcctcc

tgcacaaggatcacaatccgtccttgggctgcggtgaggtcgatcttgtactcatgcgcttcgcggtcgtactggatgattgagtcatcctcgaa

ctgcgtcttttggatcgtttctttgtcctcgatctgggggtagtcagtcgagaacgcgccgggcatcgcgaagccctgactgatctcgccggag

ggggccatcacgacgacggcctcaccgacctcgggcgcccaccagaaccgatccttgcccgctcgctgcgtgagccacggaatccagtc

agtgaggagcagcgcctcgccgctctcctcgtcttcctcgatcgcgacacggatcagccccttgggatagtcagcctcggctaccctgccta

cgcggagcaagttgccgtgacgccgactgtcaaaggcggtaatacggttatccacagaatcctgatgcggtattttctccttacgcatctgtgc
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ggtatttcacaccgcatatggtgcactctcagtacaatctgctctgatgccgcatagttaagccagtatacactccgctatcgctacgtgactgg

gtcatggctgcgacatgtgagcaaaaggccagcaaaaggccaggaaccgtaaaaaggccgcgttgctggcgtttttccataggctccgccc

ccctgacgagcatcacaaaaatcgacgctcaagtcagaggtggcgaaacccgacaggactataaagataccaggcgtttccccctggaag

ctccctcgtgcgctctcctgttccgaccctgccgcttaccggatacctgtccgcctttctcccttcgggaagcgtggcgctttctcatagctcacg

ctgtaggtatctcagttcggtgtaggtcgttcgctccaagctgggctgtgtgcacgaaccccccgttcagcccgaccgctgcgccttatccggt

aactatcgtcttgagtccaacccggtaagacacgacttatcgccactggcagcagccactggtaacaggattagcagagcgaggtatgtagg

cggtgctacagagttcttgaagtggtggcctaactacggctacactagaaggacagtatttggtatctgcgctctgctgaagccagttaccttcg

gaaaaagagttggtagctcttgatccggcaaacaaaccaccgctggtagcggtggtttttttgtttgcaagcagcagattacgcgcagaaaaa

aaggatctcaagaagatcctttgatcttttctacggggtctgacgctcagtggaacgaaaactcacgttaagggattttggtcatgactagttcga

gatcagccagctcgtcgtgatgtcgaaacccaagccaccctcagaggtgaaggccgcttcgagcacatcgggaagcgtgtcgacgacggt

gctcggtgcctcgggtaagagccagatagatgcggtgacgttcaccgtcgcgatcgtggcgggaaccacggtcactgcgtccgttacaact

cgcacgtcgtcggccagcacgactgactcgacggcttcgattagcccgggagaggcaaggccatcaggctcggtagacagaatgctgatt

aacacctcgccgggagcagggctgctcacagccgcgtccttcacccgtgggtcagccgtcagcgcttgatagcggtaccaggccgcaccg

cctgcggtcgagctgcccttgatccgctcgatggtgcgatcgcgaagctcgccatccggctcattcggctgccgcaccacgccgtagaacg

cggcaaggttgtcgaggtcggggccgtttgagtagcgaagcagtgtcgcaagaagtgcgtcgttgatccgctgacgcaggatcagctcgcg

ggctgcgcagacctccagcagcttgatgaccgggtcggattcgaggatggcggtgtagctggcgtcacgcgatcgcaggtcgtcgatcaa

gtcctgcaggatcagttcaaagtccagcgcttcgatgatggtgggcgcgggaatcgtagcaaagtcaagaacggtcatgagacgactaagc

cctccagcgtgatacgcctgccctcggggatgtagtagccgatcaggttcagctcgacttgaccagctgcgctggctgagacgatgcgaac

cttctccagcttcagccgtggctcccagcgatcgagcgcttcagctgtggccgccaccaggtcaacgatgagggactggttgatcggtcggt

cactagtgcttggattctcaccaataaaaaacgcccggcggcaaccgagcgttctgaacaaatccagatggagttctgaggtcattactggat

ctatcaacaggagtccaagcgagctctcgaaccccagagtcccgctcagaagaactcgtcaagaaggcgatagaaggcgatgcgctgcga

atcgggagcggcgataccgtaaagcacgaggaagcggtcagcccattcgccgccaagctcttcagcaatatcacgggtagccaacgctat

gtcctgatagcggtccgccacacccagccggccacagtcgatgaatccagaaaagcggccattttccaccatgatattcggcaagcaggca

tcgccatgggtcacgacgagatcctcgccgtcgggcatgcgcgccttgagcctggcgaacagttcggctggcgcgagcccctgatgctctt

cgtccagatcatcctgatcgacaagaccggcttccatccgagtacgtgctcgctcgatgcgatgtttcgcttggtggtcgaatgggcaggtag

ccggatcaagcgtatgcagccgccgcattgcatcagccatgatggatactttctcggcaggagcaaggtgagatgacaggagatcctgccc

cggcacttcgcccaatagcagccagtcccttcccgcttcagtgacaacgtcgagcacagctgcgcaaggaacgcccgtcgtggccagcca

cgatagccgcgctgcctcgtcctgcagttcattcagggcaccggacaggtcggtcttgacaaaaagaaccgggcgcccctgcgctgacag

ccggaacacggcggcatcagagcagccgattgtctgttgtgcccagtcatagccgaatagcctctccacccaagcggccggagaacctgc

gtgcaatccatcttgttcaatcatgcgaaacgatcctcatcctgtctcttgatcagatcatgatcccctgcgccatcagatccttggcggcaagaa

agccatccagtttactttgcagggcttcccaaccttaccagagggcgccccagctggcaattcc 

 

Highlighted in yellow is the idispA fused gene 

Highlighted in grey is NSⅡI" region 

Highlighted in pink is the bom site 

Highlighted in green is NSⅡI' region 
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