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学術論⽂リスト（〜2021 年まで） 
1. Barra, L.,† Awakawa, T.,†,* Shirai, K., Hu, Z., Bashiri, G., Abe, I.* “b-NAD as a building 

block in natural product biosynthesis.” Nature 600, 754-758 (2021) 
†co-first author, *co-corresponding author 
 

2. Li, X.,† Awakawa, T.,†,* Mori, T., Ling, M., Hu, D., Wu, B., Abe, I.* “Heterodimeric 
non-heme iron enzymes in fungal meroterpenoid biosynthesis.” J. Am. Chem. Soc. 
143, 21425-21432 (2021) 
†co-first author, *co-corresponding author 
 

3. Bunno, T.,† Awakawa, T.,†,* Mori, T., Abe, I.* “Aziridine formation by a 
Fe(II)/a-ketoglutarate dependent oxygenase and 2-aminoisobutyrate biosynthesis in 
fungi.” Angew. Chem. Int. Ed. 60, 15827-15831 (2021) 
†co-first author, *co-corresponding author 
 

4. Mori, T.,† Kumano, T.,† He, H.,† Watanabe, S., Senda, M., Moriya, T., Adachi, N., Hori, 
S., Terashita, Y., Kawasaki, M., Hashimoto, Y., Awakawa, T., Senda, T., Abe, I., 
Kobayashi, M. “C-Glycoside metabolism in the gut and in nature: Identification, 
characterization, structural analyses and distribution of C-C bond-cleaving enzymes.” 
Nature Commun. 12, Article number: 6294 (2021) 
 

5. Song, X.-J., Lv, J.-M., Cao, Z.-Q., Huang, H.-Y., Chen, G.-D., Awakawa, T., Hu, D., 
Gao, H., Abe, I., Yao, X.-S. “Extensive expanding the chemical diversity of 
fusidane-type antibiotics using a stochastic combinational strategy.” Acta Pharm. 
Sinica B, 11, 1676-1685 (2021) 

 
6. Jiang, J., Li, X., Mori, T., Awakawa, T.,* Abe, I.* “Novel cyclohexyl meroterpenes 

produced by combinatorial biosynthesis.” Chem. Pharm. Bull. 69, 444-446 (2021) 
*co-corresponding author 
 

7. Kudo, Y., Awakawa, T., Du, Y.-L., Jordan, P. A., Creamer, K. E., Jensen, P. R., 
Linington, R. G., Ryan, K. S., Moore, B. S. “Expansion of gamma-butyrolactone 
signaling molecule biosynthesis to phosphotriester natural products.” ACS Chem. Biol. 
15, 3253–3261 (2020) 
 

8. Lv, J.-M., Gao, Y.-H., Zhao, H., Awakawa, T., Liu, L., Chen, G.-D., Yao, X.-S., Hu, D., 
Abe, I., Gao, H. “Biosynthesis of biscognienyne B involving an unprecedented 
cytochrome P450-dependent alkynylation.” Angew. Chem. Int. Ed. 59, 13531-13536 
(2020) 
 

9. Hu, Z.,† Awakawa, T.,†,* Ma, Z., Abe, I.* “Aminoacyl sulfonamide assembly in 
SB-203208 biosynthesis.” Nature Commun. 10, Article number: 184 (2019)  
†co-first author, *co-corresponding author 
 

10. Araki, Y.,† Awakawa, T.,† Matsuzaki, M.,† Cho, R., Matsuda, Y., Hoshino, S., 
Shinohara, Y., Yamamoto, M., Kido, Y., Inaoka, D. K., Nagamune, K., Ito, K., Abe, I., 
Kita, K. “Complete biosynthetic pathways of ascofuranone and ascochlorin in 
Acremonium egyptiacum: branched pathways encoded at two separate loci.”  
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Proc. Natl. Acad. Sci. USA 116, 8269-8274 (2019)  
†co-first author 
 

11. He, F., Mori, T., Morita, I., Nakamura, H., Alblova, M., Hoshino, S., Awakawa, T., Abe, I. 
“Molecular basis for the P450-catalyzed C–N bond formation in indolactam 
biosynthesis.” Nature Chem. Biol. 15, 1206-1213 (2019)  
 

12. Quan, Z.,† Awakawa, T.,†,* Wang, D.,† Hu, Y., Abe, I.* “A multidomain P450 epoxidase 
and a terpene cyclase from ascochlorin biosynthetic pathway in Fusarium sp.”  
Org. Lett. 21, 2330-2334 (2019)   

†co-first author, *co-corresponding author 
 

13. Hoshino, S., Mitsuhashi, T., Kikuchi, T., Wong, C. P., Morita, H., Awakawa, T., Fujita, 
M., Abe, I. “Structural elucidation of tenebrathin: cytotoxic C5-substituted g-pyrone with 
nitroaryl side chain from Streptoalloteichus tenebrarius” Org. Lett. 21, 6519-6522 
(2019) 
 

14. Hoshino, S., Awakawa, T.,* Zhang, H., Hayashi, F., Abe, I.* “Beijinchromes A-D, novel 
aromatic compounds isolated from Nocardia beijingensis NBRC 16342” Chem. Pharm. 
Bull. 67, 775-777 (2019) 
*co-corresponding author 
 

15. Sato K, Katsuyama Y, Yokota K, Awakawa, T., Tezuka, T., Ohnishi, Y. “Involvement of 
β-alkylation machinery and two sets of ketosynthase-chain length factors in the 
biosynthesis of fogacin polyketides in Actinoplanes missouriensis.” ChemBioChem 20, 
1106-1114 (2019) 
 

16. Cao, Z.-Q., Li, S.-Y., Lv, J.-M., Gao, H., Chen, G.-D., Awakawa, T., Abe, I., Yao, X.-S., 
Hu, D. “Biosynthesis of clinically used antibiotic fusidic acid and identification of two 
short-chain dehydrogenase/reductases with converse stereoselectivity.” Acta Pharm. 
Sinica B, 9, 433-442 (2019) 

 
17. Awakawa, T.,* Fujioka, T., Zhang, L., Hoshino, S., Hu, Z., Hashimoto, J., Kozone, I., 

Ikeda, H., Shin-ya, K.,* Liu, W., Abe, I.* “Reprogramming of the antimycin NRPS-PKS 
assembly lines inspired by gene evolution.” Nature Commun. 9, Article number: 3534 
(2018) 
*co-corresponding author 
 

18. Awakawa, T.,* Mori, T., Nakashima, Y., Zhai, R., Wong, C. P., Hillwig, M. L., Liu, X.,* 
Abe, I.* “Molecular basis for Mg2+-dependent allosteric control of indole prenylation by 
aromatic prenyltransferase AmbP1.” Angew. Chem. Int. Ed. 57, 6810-6813 (2018) 
*co-corresponding author 

 
19. McKinnie, S. M. K., Miles, Z. D., Jordan, P. A., Awakawa, T., Pepper, H. P., Murray, L. 

A. M., George, J. H., Moore, B. S. “Total enzyme syntheses of napyradiomycins A1 and 
B1.” J. Am. Chem. Soc. 140, 17840-17845 (2018) 
 

20. Wang, G.-Q., Chen, G.-D., Qin, S.-Y., Hu, D., Awakawa, T., Li, S.-Y., Lv, J.-M., Wang, 
C.-X., Yao, X.-S., Abe, I., Gao, H. “Biosynthetic pathway for furanosteroid 
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demethoxyviridin and identification of an unusual pregnane side-chain cleavage.” 
Nature Commun. 9, Article number: 1838 (2018) 
 

21. Wong, C. P.,† Awakawa, T.,†, * Nakashima, Y., Mori, T., Zhu, Q., Liu, X.,* Abe, I.* “Two 
distinct substrate binding modes for the normal and reverse prenylations of 
hapalindoles by the prenyltransferase AmbP3.” Angew. Chem. Int. Ed. 57, 560-563 
(2018)  
†co-first author, *co-corresponding author 

 
22. Nakashima, Y., Mori, T., Nakamura, H., Awakawa, T., Hoshino, S., Senda, M., Senda, 

T., Abe, I. “Structure function and engineering of multifunctional non-heme iron 
dependent oxygenases in fungal meroterpenoid biosynthesis.” Nature Commun. 9, 
Article number: 104 (2018) 
 

23. Bai, T., Quan, Z., Zhai, R., Awakawa, T., Matsuda, Y., Abe, I. “Elucidation and 
heterologous reconstitution of chrodrimanin B biosynthesis.” Org. Lett. 20, 7504-7508 
(2018) 
 

24. Mitsuhashi, T., Kikuchi, T., Hoshino, S., Ozeki, M., Awakawa, T., Shi, S.-P., Fujita, M., 
Abe, I. “The crystalline sponge method enabled the investigation of a 
prenyltransferase-terpene synthase chimeric enzyme, whose product exhibits 
broadened NMR signals.” Org. Lett. 20, 5606-5609 (2018) 
 

25. Hoshino, S., Ozeki, M., Awakawa, T., Morita, H., Onaka, H., Abe, I. “Catenulobactins A 
and B, heterocyclic peptides with Fe(III)-chelating activity isolated from 
rare-actinomycetes Catenuloplanes sp. RD067331 combined-cultured with mycolic 
acid-containing bacterium.” J. Nat. Prod. 81, 2106-2110 (2018) 
 

26. Hoshino, S., Wong, C. P., Ozeki, M., Zhang, H., Hayashi, F., Awakawa, T., Asamizu, 
S., Onaka, H., Abe, I. “Umezawamides, new bioactive polycyclic tetramate 
macrolactams isolated from a combined-culture of Umezawaea sp. and mycolic 
acid-containing bacterium.” J. Antibiot. 71, 653-657 (2018) 
 

27. Hoshino, S., Ozeki, M., Wong, C. P., Zhang, H., Hayashi, F., Awakawa, T., Morita, H., 
Onaka, H., Abe, I. “Mirilactams C-E, novel polycyclic macrolactams isolated from 
combined-culture of Actinosynnema mirum NBRC 14064 and mycolic acid-containing 
bacterium.” Chem. Pharm. Bull. 66, 660-667 (2018) 
 

28. Amos, G. C., Awakawa, T., Letzel, A., Kim, M. C., Kudo, Y., Tuttle, R. N., Fenical, W., 
Moore, B. S., Jensen, P. R. “Comparative transcriptomics as a guide to natural product 
discovery and biosynthetic gene cluster functionality.” Proc. Natl. Acad. Sci. USA 114, 
E11121–E11130 (2017) 

 
29. Lv, J.-M., Hu, D., Gao, H., Kushiro, T., Awakawa, T., Chen, G.-D., Wang, C.-X., Abe, I., 

Yao, X.-S. ”Biosynthesis of helvolic acid and identification of an unusual 
C-4-demethylation process distinct from sterol biosynthesis.” Nature Commun. 8, 
Article number: 1644 (2017) 
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30. Li, J., Tang, X., Awakawa, T., Moore, B. S. “Enzymatic C-H Amidation in the 
Production of Natural and Unnatural Thiotetronate Antibiotics with Potentiated 
Bioactivity.” Angew. Chem. Int. Ed. 56, 12234-12239 (2017) 

 
31. Hoshino, S., Okada, M., Awakawa, T., Asamizu, S., Onaka, H., Abe, I. “Mycolic 

acid-containing bacterium stimulates tandem cyclization of polyene macrolactam in a 
lake sediment-derived rare actinomycete.” Org. Lett. 19, 4992-4995 (2017) 

 
32. Okada, M., Saito, K., Wong, C. P., Li, C., Wang, D., Iijima, M., Taura, F., Kurosaki, F., 

Awakawa, T., Abe, I. “Combinatorial biosynthesis of (+)-daurichromenic acid and its 
halogenated analogue.” Org. Lett. 19, 3183-3186 (2017) 

 
33. Zhang, L., Hashimoto, T., Qin, B., Hashimoto, J., Kozone, I., Kawahara, T., Okada, M., 

Awakawa, T., Ito, T., Asakawa, Y., Ueki, M., Takahashi, S., Osada, H., Wakimoto, T., 
Ikeda, H., Shin-ya, K., Abe, I., “Characterization of giant modular PKSs provides insight 
into genetic mechanism for structural diversification of aminopolyol polyketides.” 
Angew. Chem. Int. Ed. 56, 1740-1745 (2017) 

 
34. Taguchi T.,† Awakawa T.,† Nishihara Y., Kawamura M., Ohnishi Y., Ichinose K. 

“Bifunctionality of ActIV as a cyclase-thioesterase revealed by in vitro reconstitution of 
actinorhodin biosynthesis in Streptomyces coelicolor A3(2).” ChemBioChem 18, 
316-323 (2017)  †co-first author 

 
35. Mori, T., Awakawa, T., Shimomura, K., Saito, Y., Yang, D., Morita, H., Abe, I., 

“Structural insight into the enzymatic formation of bacterial stilbene”, Cell Chem. Biol. 
23, 1468-1479 (2016) 

 
36. Matsuda Y., Iwabuchi T., Fujimoto T., Awakawa T., Nakashima Y., Mori T., Zhang H., 

Hayashi F., Abe I. “Discovery of key dioxygenases that diverged the paraherquonin and 
acetoxydehydroaustin pathways in Penicillium brasilianum.” J. Am. Chem. Soc. 138, 
12671-12677 (2016) 

 
37. Zhang, L., Hoshino, S., Awakawa, T., Wakimoto T., Abe, I. “Structural diversification of 

lyngbyatoxin A by host-dependent heterologous expression of the tleABC biosynthetic 
gene cluster.” ChemBioChem 17, 1407-1411 (2016) 

 
38. Mori, T., Zhang, L., Awakawa, T., Hoshino, S., Okada, M., Morita, H., Abe, I. 

“Manipulation of prenylation reactions by structure-based engineering of bacterial 
indolactam prenyltransferases.” Nature Commun. 7, Article number: 10849 (2016) 

 
39. Zhang, L., Mori, T., Zheng, Q., Awakawa, T., Yan, Y., Liu, W., Abe, I. “Rational control 

of polyketide extender units by structure-based engineering of a crotonyl-CoA 
carboxylase/reductase in antimycin biosynthesis.” Angew. Chem. Int. Ed. 54, 
13462-13465 (2015) 

 
40. Agarwal, V., Diethelm, S., Ray, L., Garg, N., Awakawa, T., Dorrestein, P. C., Moore, B. 

S. “Chemoenzymatic synthesis of acyl coenzyme A substrates enables in situ labeling 
of small molecules and proteins.” Org. Lett. 17, 4452-4455 (2015) 
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41. Hoshino, S., Zhang, L., Awakawa, T., Wakimoto, T., Onaka, H., Abe, I. “Arcyriaflavin E, 
a new cytotoxic indolocarbazole alkaloid isolated by combined-culture of mycolic 
acid-containing bacteria and Streptomyces cinnamoneus NBRC 13823.” J. Antibiot. 
68, 342-344 (2015) 

 
42. Awakawa T., Crusemann M., Munguia J., Ziemert N., Nizet V., Fenical W., Moore B.S. 

“Salinipyrone and pacificanone are biosynthetic byproducts of the rosamicin polyketide 
synthase.” ChemBioChem 16, 1443-1447 (2015) 

 
43. Matsuda Y., Iwabuchi T., Wakimoto T., Awakawa T., Abe I. “Uncovering the unusual 

D-ring construction in terretonin biosynthesis by collaboration of a multifunctional 
cytochrome P450 and a unique isomerase.” J. Am. Chem. Soc. 137, 3393-3401 
(2015) 

 
44. Racovita, R. C., Peng, C., Awakawa, T., Abe, I., Jetter, R. “Very-long-chain 3-hydroxy 

fatty acids, 3-hydroxy fatty acid methyl esters and 2-alkanols from cuticular waxes of 
Aloe arborescens leaves.” Phytochemistry 113, 183-194 (2015) 

 
45. Awakawa, T., Zhang, L., Wakimoto, T., Hoshino, S., Mori, T., Ito, T., Ishikawa, J., 

Tanner, M.E., Abe, I. “A methyltransferase initiates terpene cyclization in teleocidin B 
biosynthesis.” J. Am. Chem. Soc. 136, 9910-9913 (2014) 

 
46. Yang, X. L., Awakawa, T., Wakimoto, T., Abe, I. “Three acyltetronic acid derivatives: 

Noncanonical cryptic polyketides from Aspergillus niger identified by genome mining.” 
ChemBioChem 15, 1578-1583 (2014) 

 
47. Wakimoto, T., Egami, Y., Nakashima, Y., Wakimoto, Y., Mori, T., Awakawa, T., Ito, T., 

Kenmoku, H., Asakawa, Y., Piel, J., Abe, I. “Calyculin biogenesis from a pyrophosphate 
protoxin produced by a sponge symbiont.” Nature Chem. Biol. 10, 648-655 (2014) 

 
48. Awakawa, T., Yang, X. L., Wakimoto, T., Abe, I. “Pyranonigrin E: A PKS-NRPS hybrid 

metabolite from Aspergillus niger identified by genome mining.” ChemBioChem 14, 
2095-2099 (2013) 

 
49. Awakawa, T., Sugai, Y., Otsutomo, K., Ren, S., Masuda, S., Katsuyama, Y., 

Horinouchi, S., Ohnishi, Y. “4-Hydroxy-3-methyl-6-(1-methyl-2-oxoalkyl)pyran-2-one 
synthesis by a type III polyketide synthase from Rhodospirillum centenum.” 
ChemBioChem 14, 1006-1013 (2013) 

 
50. Matsuda, Y., Wakimoto, T., Mori, T., Awakawa, T., Abe, I. “Complete biosynthetic 

pathway of anditomin: nature’s sophisticated synthetic route to a complex fungal 
meroterpenoid.,” J. Am. Chem. Soc. 136, 15326-15336 (2014) 

 
51. Matsuda, Y., Awakawa, T., Abe, I. “Reconstituted biosynthesis of fungal meroterpenoid 

andrastin A.” Tetrahedron 69, 8199-8204 (2013) 
 
52. Matsuda, Y., Awakawa, T., Wakimoto, T., Abe, I. “Spiro-ring formation is catalyzed by 

a multifunctional dioxygenase in austinol biosynthesis.” J. Am. Chem. Soc. 135, 
10962-10965. (2013) 
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53. Yang, X. L., Awakawa, T., Wakimoto, T., Abe, I. “Induced production of the novel 

glycolipid ustilagic acid C in the plant pathogen Ustilago maydis.” Tetrahedron Lett. 54, 
3655-3657 (2013) 

 
54. Yang, X. L., Awakawa, T., Wakimoto, T., Abe, I. “Induced biosyntheses of a novel 

butyrophenone and two aromatic polyketides in the plant pathogen Stagonospora 
nodorum.” Nat. Prod. Bioprospect. 3, 20-23 (2013) 

 
55. Yang, X. L., Awakawa, T., Wakimoto, T., Abe, I. “Induced production of novel 

prenyldepside and coumarins in endophytic fungi Pestalotiopsis acaciae.” Tetrahedron 
Lett. 54, 5814-5817 (2013) 

 
56. Chen, H.-J., Awakawa, T., Sun, J.-Y., Wakimoto, T., Abe, I. “Epigenetic 

modifier-induced biosynthesis of novel fusaric acid derivatives in endophytic fungi from 
Datura stramonium L.” Nat. Prod. Bioprospect. 3, 20-23 (2013) 

 
57. Yan, Y., Chen, J., Zhang, L., Zheng, Q., Han, Y., Zhang, H., Zhang, D., Awakawa, T., 

Abe, I., Liu, W. “Multiplexing of combinatorial chemistry in antimycin biosynthesis: 
Expansion of molecular diversity and utility.” Angew. Chem. Int. Ed. 52, 12308-12312 
(2013) 

 
58. Yang, X. L., Wakimoto, T., Takeshige, Y., He, R., Egami, Y., Awakawa, T., Abe, I. 

“Indole-porphyrin hybrids produced by metagenomics.” Bioorg. Med. Chem. Lett. 23, 
3810-3813 (2013) 

 
59. Awakawa, T., Kaji, T., Wakimoto, T., Abe, I. “A heptaketide naphthaldehyde produced 

by a polyketide synthase from Nectria haematococca.” Bioorg. Med. Chem. Lett. 22, 
4338-4340 (2012) 

 
60. Sun, J., Awakawa, T., Noguchi, H., Abe, I. “Induced production of mycotoxins in an 

endophytic fungus from the medicinal plant Datura stramonium L.” Bioorg. Med. Chem. 
Lett. 22, 6397-6400 (2012) 

 
61. Yan, Y., Zhang, L., Ito, T., Qu, X., Asakawa, Y., Awakawa, T., Abe, I. and Liu, W. 

“Biosynthetic pathway for high structural diversity of a common dilactone core in 
antimycin production.” Org. Lett. 14, 4142-4145 (2012) 

 
62. Matsuda, Y., Awakawa, T., Itoh, T., Wakimoto, T., Kushiro, T., Fujii, I., Ebizuka, Y., 

Abe, I. “Terretonin Biosynthesis Requires Methylation as Essential Step for Cyclization.” 
ChemBioChem 13, 1738-1741 (2012) 

 
63. Awakawa, T., Fujita, N., Hayakawa, M., Ohnishi, Y., Horinouchi, S. “Characterization of 

the biosynthesis gene cluster for alkyl-O-dihydrogeranyl-methoxyhydroquinones in 
Actinoplanes missouriensis.” ChemBioChem 12, 439-448 (2011) 

 
64. Awakawa, T., Yokota, K., Funa, N., Doi, F., Mori, N., Watanabe, H., Horinouchi, S. 

“Physically discrete β-lactamase-type thioesterase catalyzes product release in 
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atrochrysone synthesis by iterative type I polyketide synthase.” Chem. Biol. 16, 
613-623 (2009) 

 
65. Miyanaga, A., Funa, N., Awakawa, T., Horinouchi, S. “Direct transfer of starter 

substrates from type I fatty acid synthase to type III polyketide synthases in phenolic 
lipid synthesis.” Proc. Natl. Acad. Sci. USA 105, 871-876 (2008) 

 
66. Funa, N., Awakawa, T., Horinouchi, S. “Pentaketide resorcylic acid synthesis by type 

III polyketide synthase from Neurospora crassa.” J. Biol. Chem. 282, 14476-14481 
(2007) 
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*co-corresponding author 
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