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Fig. S1. Putative biosynthetic pathway of cembrane-derived polycyclic diterpene in nasute termite.
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for RN A-seq library construction.
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NtGGPPS1-B

----catttattttgtacgttggttttgaaaatgcagcgtgtcaggttgttgggacacaa
-------------------------------------------------- tgggacgcac
attttttttattttgtacgttggttttgaaaatgcagecgtgtcaggttgttgggacgcac
--------------------------------------------------- tggacgcaa
------------------------------- atacagcttgttagtttgttggaacgcac
----------- tttatatttaattgtgaagacaatagtgcatcaagttgctggggtgcat
tggaaatatttccgtgttgtggcaaaaggcagttctacgaaggaacgtattcacgATGGA
tggaaatatttccgtgttgtggaaaaaggcagttctgcgaaggaacgtattcacgATGGA
tggaaatatttccgtgttgtgggaaaaggcagttctgcgaaggaacgtattcacgATGGA
tggaaatatttcagtgttgtggcaaaagacagttctacgaaggaacatattcacgATGGA
tgaaaatatttccttgtagggggaaaagacagttctacaaaggaacatatttacgATGGA
————————————————————————— aagacaactgtagaacggaaggttttcacgATGGA
tataaaaattgccttcctaggggaaaaagtaatactgcaaagtaaactatttaagATGGA

* ok

AGAACATGTGAAAGGAAACGGAGTTCCTTGCCTCACAATGGGCGACAGAGAGCAAGAAGA
CGAACATGTGAAAGGAAACGGAGTTCCTTGTCTCACACTGGGCGAAAGAGAGCACGAAGA
CGAACATGTGAAAGGAAACGGAGTTCCTTGCCTCACACTGGGCGAAAGAGAGCACGAAGA
AGAACATGTGAAAGGGAACGGTGTTCCCAGCCTCACAATGGGCGACAGAGAGCAAGAAGA
AGGACCTGAGAAAGGAAATGGAGTTCCTTGCATCACAGTGGGCGACGGGGAACAAGATGA
AGTATCCGAGAGAGCAAACGGAGTTTCCTTCAGCGAAACGGGCGACAGTGAGCAAGATGA
AGGATTGGGAAATGGTAGCGGCGTACCTTACAGCAAAACGGGTGACAAGGAGCAAGATGA

GAAAATACTGCAGCCTGTGGCACATACTCTGCAAATACCTGGTAAGCAGCATCTAGTAAA
GAAATTACTGCAGCCTTTCGCACATTTAACGCAAGAGCCTGGCATGCAGATTCTAACAAG
GAAATTACTGCAGCCTTTCGCACATATAACGCAAGTGCCTGGCAAGCAGATTCTATCAAG
GAAAATACTGCAACCTTTGGCACATACACTGCAAGTGCCTGGCAAGCAGATTCTAGCAAG
GAACATCCTACAGCCATTCACACATATTCTGCAAGTTCCTGGCAAGCAGTTTGCACCAAA
GAAACTACTACAGCCATTCACACATATTCTGAAAGCTTCTTGCGTCGGGATTCGAGCGAA
GAAACTGCTACAACCATTCACATATATTTTACAAGTTCCTGGCAAGCAGATTCGAGCAAA

ACTTGCCAGTGCTTACAACTACTGGTTGAAGGTGCCTGCAGATAAGCTCACTGTAGTGAA
GGTTTCCAGTGCTTACAACTACTGGTTGAAGGTGCCTGCAGATAAGCTCATTGCACTGAA
AATTCCCCATGCTTACAACTACTGGCTGAAGGTGCCTGCAGATAAGCTCATTGTACTGAA
GATTGCCCATGCTTACAACTACTGGTTGAAGGTGCCTGCAGATAAGCTCATTGTACTGAA
GTTGTGCCATGCTTTCAACTACTGGTTGAAGGTGCCTGCAGACAAGTTGAATTTAGTGAG
GTTTATCCAAGGTTTTAACTACTGGCTGAAACTTCCTGCAGATAAGCTTGCTCTATTGCA
ATTGGCCCATGCTTTTAACTACTGGCTGAAAGTACCTGCAGATAAGCTCATTGTAGTGGG

GGACATAGAGCATGCGTTTCACTATTCTCTTCTACTAATTGATGATATTGAAGACAATTC
GGACATAGGTTATATTATTCACCATTCTTGTGTACTAATTGATGATATTCAAGACAACAC
GGAAATAGATTATATTATTCACCATTCTGGTCTAATATTTAATGATATTCAAGACAACTC
GGACATAGATCATACGTTTCACTATTCTCTTATACTAATTGATGACATTCAAGACAACTC
GGACATAGTTGAAATGCTTCGTACTGCTACTCTTCTAATTGACGACATACAGGACAACTC
GGAAGTGTTTGAAATATATCATGTTGGTGGTCTCGTATTTGATGATATTCAAGACAACTC
GGACATAGTTCAGATGCTTCATAATTCTAGTCTGTTAATTGATGATATTCAAGACAACTC

TGTICTTCGTCGAGGCATTCCAGTAGCACACTCAATATATGGAGTTCCCAGCACGACCAA
TCTTCTTCGTCGAGGCATTCCAGTAGCACACTCAATATATGGAGTTGCCAGCACACTCAA
TATTCTTCGCCGAGGTATACCTGTAGCACACTCAAAATATGGAGTTCCCAGCACGATCAA
CATTCTTCGTCGAGGCATGCCTGTAGCACACTCAATATATGGAGTTGCAAGCACGCTCAA
TGTTCTTCGTAGAGGTATTTCTGCAGCACACACAATATATGGAGTTCCAAGAACATTCAA
TTTTATGCGTAGAGGTGTTCCTACAGCACACAGAGTGTATGGACTTGCAAGCACAATCAG
TATTCTGCGTAGAGGTATTCCTGTAGCACATTCAATATATGGAGTTGCCAGCACACTCAA

TCAATATATGGAGTTGCAAGCACAATCAT

TGCATCTATCTATTTAATGCTCAAAGGGGTGAAGAGGGCACTGAGTCTTAACCACCCTGA
TACCGCCATCTATTTACTTCTCAAAGGGCTAAAGAGGGCACAGATTCTTAACAACCCTGA
TGCCGTCATTTATTTACTTCTCAAAGGGCTGATGAAAGTGCAGAGTCTTAACCACCCTGA
TGCCGCCATCTATTTCATTCTCAAAGGGCTGAAGAGGGCACAGAGTCTTAACCACCCTGA
TGCTGCCAACTATGTACATTTCCTAGGGTTGTATAGGGTGCAGAGTCTTAACCACCCTAA
TGCTGCCCTCTATGTGTATTTCTTAGCTCTGCAGAAGGTGCTCAGATTTAACCATCCTGA
TGCTGCCAACTATGTGATCTTCATAGCACTGGAGAGGGTGCTGAGTCTTAATCATCCAGA
TGCTACCATCTATGTGATTTACACAGTGCTGGAGAAGGTGTTGAGTCTTAACCACCCTGA

TGCAATAGCATTGTGCATAGAGCAGCTGTTGGATATGTATTATGGTCAGGGGTTGGAGAT
TGCAATAGCATTGTGCATAGAGCATCTGTTGGATATGTATTATGGTCAGGGTTTGGATAT
TGCAATAGCAGTGTGCACAGAACACCTGTTGGAAATGTATTATGGTCAGGGGTTGGAGAT
TGCAATAACAGTGTGCACAGAGCAGCTGTTGGATATGTATTATGGTCAGGGGTTGGAGAT
GGCAATCGCATTATGTACAGAACACATACTGGACATGTATCACGGACAGGGAATGGAAAT
AATGGTAAAATTGTACATAGAAATGAATGTGGAATCATGGCGAGGACAGGCATTGGACGT
GGCAACAACAGTGTACACAGAACAGCTGTTGGAGCTGCATCGTGGACAGGGAATGGAGAT
GACAGCAACAATGTTCACAAAATATATGTTGATGTTCCATCGTGGACTGGCATTGCAGGT

TTACTGGCGTGAAAACAACACCTGTCCATCATTTGAGGAATACAAGCAGCTGATTCAGAG
TTGTTGGCGTGATAACAACACATGTCCATCATTAGAGGAATACATGCAGATGATCCAGAA
TTGTTGGCGTGATAACTACACCTGTCCATTATTAGAGGAATACAAGCAGATGATCAAGAG
TTACTGGCGTGATAACTACACCTGTCCATCATTAGTGGAATACAAGCAGATGATTCAGAG
CTACTGGCGAGATAACTACACTTGTCCATCTATGGCAGAATATCAGGAGGCAGTTAAGAG
CTACTGGCGTGACAACTACATCTGTCCATCAGAAGAGGAATACATGGAAATGATTACGAG
CTACTGGCGTGATAGCTACACTTGCCCATCAACAGAGGAATATCAGGAGATGACTAAGAG
CTACTGGCATGATAACTACATATGTCCATCAGTAGAGGAATATCTGGAGATGGCTAAGAG

AAAATTGGCAAGTTTGTT---GTTTAGAGTTCGACTGATGCAGCTTGTGAGTGACAACAA
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AAAAGCCGCAGTTTGGTT---GTTTAAAATTGGGCTGCTGCAGCTTCTGAGTGACAACAA
AAAAGCTGGATTTTGGTT---GTTTAAAATTGGGCTGCTGCAGCTTCTGAGTGACAACAA
AAAATTGGCAAGTTTGTT---GTTTAGAGTTCGACTGATGCAGCTTGTGAGTGACAATAA

AAAAACAGGAGCATTGTTCAGTCTTGGAATCCAACTGATGCAGCTGTTTAGTGAGAATAA
AAAAACGGCCGGAGGGTTCAAGTTTGGTGTACAAATAGTTCAGCTGTTTAGCGAGAATAA
AAAAACCGGGGGACTGTTTATGCTTGCAATCCGACTCATGCAGCTGTTTAGTGACAATAA

AACTGACTTCACCAAACTAAATAGAATCATGCAATTGTACTGGCAGATTCGGGATGACTA
AATTGACTTCACCAAACTAAATAGCATCTTGGCAATGTACATCCAGATTCGTGATGACTA
AATTGACTTCACCAAACTAAATAGCATCTTGGCAATGTACGTCCAGATTCGGGAGGACTA
AACTGACTACACCAAACTAAATAGCATCTTGACAATGTACTACCAGGTTCGGGATGACTA
AGCTGACTTCACAAAACTGAGTGGCATCTTGGGGCTCTACTACCAGATCTCCAATGACTA
AGCTGACCTCACGAAAGTGGCTGAGCTCCTTGGGCAGTACTTCCAGATTAGAGATGACTA
AGCTGACTTCACCAAACTAACTGGCATCTTGGGGCTGTACTTCCAGATTCGGGATGACTA

CTGCAATCTATGTATGCAACAGTATACAAATGAAAGAGGCTACTGTGATGACATCTCAGA
CTGCAATCTATGTCTGCAACAGTATACAGATGAAAGAGGCTACTGTGAGGACATCACAGA
CTGCAATCTATGCCTGCAACAGTATGCAGATGAAAAGGGCTACTGTGAGGACATCTCAGC
CTGCAATCTATGTCTGCAACAGTATACAAATCAAAAAGGCTACTGTGATGACATCTCAGA
TCGCAATCTTTGTTGGCA - - - - - - - - - GGAGGACAAATGTTACTGTGAAGATCTCACAGA
CTGCAGTCTGTGTCTGCACCAGTATTCACAGAAGAAAGGCTACTTAGAAGATATTACAGA
CTGCAATCTGTGTCTGCAGGAGTATTCAGAGAACAAAAGCTACTGTGAAGACCTCACAGA

AGGCAAGTTCAGTTTCCCAATAATCCATGCTATACTGAATAATCCAGATGACCAACAGGT
AGGCAAGTTAAGTTTCCCCATAATCCATGCTATAAGGAGACATCCAGATGACCAACAGGT
AGGCAAGTTTAGTTTCCCAATAATCCATGCTATAATGAGTCATCCACATGACCAACAGGT
AGGCAAGTTTAGTTTCCCAATAATCCATGCTATAACAAATCATCCAGATGACCAACAGGT
AGGGAAGTTCAGTTTCCCAATAATCCATGCCATAACATGTCATCCAGATGTCAGACAAGT
AGGGAAGTTTAGTTTTCCAATAATCCATGCTATAAATAGTCGCCCAGATGATAATCAGGT
AGGCAAGTTTAGTTACCCAATCATCCATGCTATAAAGAGTCGTCCAGATGACAATCAGGT

GATAAATATCCTGCGAAAACAAACTCAAGATGTCAAATTGAAGAAACACTGTATGACATT
GATACATATCCTGCGACAACGAACTCGCGATGTGGAACTGAAGAAATACTGCTTTACATT
GATACATATCCTCCGACAACGAACTCGCGATGTGGAACTGAAGAAATACTGCTTTACATT
GATAAATATCCTGCGACAACGAACTCAAAAGGTTGAATTGAAGAAATACTGTATGACATT
GATATGTATCCTGCGACAACGAACACATGATGTGGAATTGAAGAAATACTGCGTTACATT
GTTAAGTATCCTGCGACAACGAACTGAGGATGTAGAATTGAAGAAGTACTGCCTTACATT
GATGCATATACTGCGTCAACGAACTCGGGATGTGGAAGTAAAGAAGTACTGTATTACATT

GCTGGAAAAGTTTGGGTCCTTCAGTTTCACGAGGCATACTCTTGAGGAGCTTGATGCTGA
GCTGGAAAAGTTTGGTTCTTTTAGTTACACGAGGCATATTCTTAAGGAGCTTGATGCTGA
GCTGGAAAAGTTTGGTTCTTTTAGTTACACGAGGCGTATTCTTAAGGAGATGGATGCTGA
GCTGGAAAAGTTTGGGTCTTTGAGTTTCACGAGGCATACTCTTGAGGAGCTTGATGCTGA
GCTGGAAAAATCTGGGTCTTTGAGTTACACAAGGCATACACTTGAGGAGCTTGATGCTGA
GCTGGAAAATTTTGGGTCTTTGAGGTATACCAGGCATACTCTTGAGAAAATTGATGCCGA
GCTGGAGAAGTTTGGGTCTTTCAGTCACACAAGGCACCTTCTTGAAGAGCTGGATGCTGA

AGCAAGGGCTGAGATTGCTAAACATGGAGGTAATCCAGTGCTAGAAAATGTCCTGAATGA
AGCGAGGGCTGAGGTTGCTAAACTTGGAGGCAATCCAGTGCTAGAAAATGTTCTGAATGA
AGCAAGGGCTGAGGTTGCTAAACTTGGAGGCAATCCAGTGCTAGAAAATGTCCTGAATGA
AGCAAGGGCTGAGGTTGCTAAACTTGGAGGCAATCCAGTGCTAGAAAATGTCCTGAATGA
AGCAAGGGCTGAGGTGGCTAAACATGGAGGCAATCCAGTGTTAGAAGATATCCTGGATAA
ATTAAGGGCTGAGATAGCTAAACTTGGAGGCAATCCAATCCTAGAAGATGTCATGGATCA
AGCAAGGACTGAGGTCTCTAAACTTGGGGGCAATCCACTGTTAGAAGATATCCTGAATGA

AATGCTGGACTGGAAGAAGAACAGAGATGACAAGAACCCAGAGCAGTGAggc
ACTGCTGGACTGGAAGAAGGACGAAGATGACAAGAATCCAGAGCAGTGAggc
ACTGCTGGACTGGAAGAAGGACGAAGATGACAAGAATCCAGAGCAGTGAggc
AATGCTGGACTGGAAGAAGGACAGAGATGACAAGAACCCAGAGCAGTGAggc
AATGCTTGAATGGAAGAGGTGCACTGATGAGAACAAGCCAGTGCTGTGAggg
AATGTTGAACTGGAAGAATGGCACAAGTGGGAAGCACACGGAAGAGTGAgga
ACTGCTGAGCTGGAAGAGGAGGTCAGATGACAAGAACCCAGAGCAGTGAgga
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tcctgcaagtaatgtcagaactgtttatgtgtgget ------------- - - - - - - - - - .-
tcccgcaattaatgttagtactctttatgtgtgget ------- - - - - - - - - - - - - -
tcccgcaattaatgttagtactgtttatgtgtgget ------------- - - - - - - - - - - -
tcctgcaagtaatgtcagtaccgtttatgtgtggcttgcaaattaatatctatctggtat
tgccacaagtaatgtcagtagttttcatgtgtcget -------- - - - - - - - - - - - - -
tttcatgagtaatttcagtagttttcatgtgtaget----------------- - - - - - - -
tgccacaagta-tctcaatagtgttcatgtgtaget ------------------------
tttgactttaacccttatcctgttaacgtggagaatatagtgaactcctaacaatgctag
————— tgcaaattaatatt-atctgttattttga-ctttaatggttgctcagaacatgat
----- tccaaattaatatttatctgttattttga-gtttaatggttgctgaaaacatgat
----- tccaaattaatatttatctgttattttga-gtttaattgttgctgaaaacatgat
catatggcagatgggatttaactcggcgtttaaaaggttaatggttgctcaggacatgat
------ ggtggctaatccatatccgttactattatattacaaggttgetc----------
------ ggtggctaattcatatctttcattgttatttttttgggttcaagaaagaa-- -
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aagagattgtgatatacatttgtttacatgtttgtccagcatgggcattttttatggtgce
aagagattgtgacatgcatttgtttacatgtttgtccagcatgggcattttttatggtgce
aagagattgtgacatgcatttgtttacatgtttgtccagcatgggcattttttatggtgce
aagagattgtgacatacatttgtttacatgtgtgtccagcatgggcattttttatggtgce

ccactccatataatatttgttactgaatgtgattctttttatgtaaaaaaatatgttaaa
ccactcaatataatatttgttactgaatgtgattctttttatgtcaaaaaatatattact
ccactcaatataatatttgttactgaatgtgattctttttatgtcaaaaaatatattact
ccactccatataatatttgttactgaatgtgattctttttatgtcaaaaaatatgttaat
ccactacatgcattatttgttattaaattttatccact ------------ - - - - - - - - --
gacccagagcagatttgttgcagatttttaccataatgtttctctattccttgaatgttt
gacccagagcagatttgctgcagatttgtaccataatgtttctctattcattgaatgttt
gacccagagcagatttgctgcagatttgtaccataatgtttctctattcattgaatgttt
gacccagagcagatttgctgcagatttataccataatgtgtctctattc-----------
agaa ccattcttaaaagtgtcat gcagtgtgcatttatcagtatgatg acattt

agcattctacaactgtagttcctgtctgacatttgtttcttttactgtaagaaaattttyg
cacattctactactgtaagtgccatctaagtattacagggtataaagtgctatgtttgac
cacattctactactgtaagtgccatctaagtattacagggaataaagtgctatgtttgac

Fig. S3. Nucleotide sequence aliment of GGPPS genes of N. takasagoensis . Forward and reverse primers are underlined and double-underlined,
respectively. Capital letters and small capital letters indicate the sequences of coding regions and untranslated regions, respectively. Asterisks indicate
the sequences of start and stop codon.
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Fig. S4. Comparison of the 3D protein structures of GGPPSs in N. takasagoensis
(NtGGPPSs) and Z. nevadensis (ZnGGPPS).



