Supporting Information II

Capsimycin Derivatives from Streptomyces sp. PH9007 as a-Glucosidase

Inhibitors and Insights into Their Biosynthetic Gene Cluster

Zhong Wang * 2, Guangling Wu %2, Jian Pan * ¢, Runze Sun?, Shun Cao 2, Xiaoyan Jin 9, Yani Zhong 2, Yuhan

Chen 2, Lizi Cao ?, Xinlu Chen &, Bin Feng > *, Xueshuang Huang® *, and Hong Pu & *

#Hunan Provincial Key Laboratory for Synthetic Biology of Traditional Chinese Medicine, School of
Pharmaceutical Sciences, Hunan University of Medicine, Huaihua, Hunan, 418000, China;
®Huaihua Hospital of Traditional Chinese Medicine, Huaihua 418000, China;

¢College of Pharmacy, Hunan Vocational College of Science and Technology, Changsha 410004, China;
dCollege of Pharmacy, Xinjiang Medical University, Urumchi, Xinjiang, 830011, China

*Corresponding author.
E-mail address: puhong@hnmu.edu.cn (H. Pu), xueshuanghuang@126.com (X. S. Huang),

txz-1221@163.com (B. Feng)

! These authors contributed equally to this work


mailto:puhong@hnmu.edu.cn
mailto:xueshuanghuang@126.com

0 Identity (%) 100 1 oﬁ’\()1 o 1 o
SASBCASIAT\Ne
AT T oW

| Kitasatospora sp. NPDC005751 (Cluster 127, score: 5.545)
NZ_JBEXYC010000006.1:231770-245662

|_ Kitasatospora sp. NBC_01246 (Cluster 135, score: 5.543)
NZ_CP108484.1:4052484-4066319

| Kitasatospora sp. NPDC001603 (Cluster 119, score: 5.546)
NZ_JBEPAA010000021.1:24405-38273

| Kitasatospora sp. NPDC005748 (Cluster 121, score: 5.546)
NZ_JBEXYD010000002.1:229534-243365

|_ Kitasatospora sp. NPDC058263 (Cluster 112, score: 5.547)
JBHVX0010000003.1:62-13882

| Kitasatospora sp. NPDC086009 (Cluster 123, score: 5.546)
NZ_JBITSA010000001.1:543931-557783

| Kitasatospora sp. NPDC085930 (Cluster 125, score: 5.546)
NZ_JBITSLO10000001.1:543931-557783

|_ Kitasatospora sp. NPDC050467 (Cluster 113, score: 5.546)
NZ_JBITHX010000008.1:224621-238452

| Kitasatospora sp. NBC_00085 (Cluster 115, score: 5.546)
NZ_CP108229.1:4058778-4072609

| Kitasatospora sp. NBC_00039 (Cluster 117, score: 5.546)
NZ_CP108289.1:4962324-4976155

|_ Kitasatospora sp. NPDC048239 (Cluster 92, score: 5.555)
NZ_JBICZP010000010.1:30472-44168

| Kitasatospora sp. NPDC052868 (Cluster 96, score: 5.553)
NZ_JBITZW010000005.1:350433-364067

| Kitasatospora sp. NPDC050463 (Cluster 102, score: 5.557)
NZ_JBFAJO010000050.1:53294-67142

|_ Kitasatospora sp. NPDC059327 (Cluster 106, score: 5.55)
NZ_JBHYYB010000040.1:19678-33456

| Kitasatospora sp. NPDC058218 (Cluster 94, score: 5.554)
NZ_JBHVWC010000003.1:19624-33453

| Kitasatospora sp. NPDC091207 (Cluster 110, score: 5.549)
NZ_JBIVVS010000001.1:517740-531434

| Streptomyces sp. NPDC088725 (Cluster 18, score: 5.554)
NZ_JBIVLO010000015.1:30638-44304

| Kitasatospora sp. NBC_01560 (Cluster 149, score: 5.54)
NZ_CP109364.1:5267729-5281603

| Streptomyces avicenniae NRRL B-24776 (Cluster 202, score: 5.55)
NZ_JOEK01000004.1:175541-187627

| Streptomyces sp. MS19 (Cluster 32, score: 5.549)
NZ_JBJZOH010000021.1:89271-101433

| Streptomyces sp. NPDC049879 (Cluster 28, score: 5.552)
NZ_JBITKT010000003.1:111310-123472

| Streptomyces sp. NPDC049881 (Cluster 30, score: 5.552)
NZ_JBFAMNO10000004.1:240288-252450

|_ Kitasatospora sp. NPDC058170 (Cluster 90, score: 5.556)
NZ_JBHVUV010000015.1:32484-46144

| Kitasatospora sp. NPDC087315 (Cluster 100, score: 5.551)
NZ_JBIUYD010000007.1:111647-125484

| Kitasatospora sp. NPDC088548 (Cluster 108, score: 5.55)
NZ_JBIVMI010000008.1:190923-204748

|_ Kitasatospora sp. NPDC088351 (Cluster 98, score: 5.5517)
NZ_JBFBIL010000001.1:310604-324390

| Kitasatospora sp. NPDC092286 (Cluster 104, score: 5.55)
NZ_JBIVRD010000026.1:86793-100375

|_ Kitasatospora sp. NPDC008115 (Cluster 141, score: 5.539)
NZ_JBIBHU010000001.1:336153-349842

|_ Kitasatospora sp. NPDC004723 (Cluster 159, score: 5.537)
NZ_JBEXJT010000003.1:45967-59616

| Kitasatospora sp. NPDC058115 (Cluster 165, score: 5.537)
NZ_JBHVTL010000024.1:16397-30044

|_ Kitasatospora sp. NPDC058032 (Cluster 181, score: 5.534)
NZ_JBHVRK010000023.1:60602-74240

| Kitasatospora sp. NPDC057500 (Cluster 137, score: 5.54)
NZ_JBHVER010000013.1:27373-41111

| Kitasatospora sp. NPDC097605 (Cluster 151, score: 5.539)
NZ_JBEOSF010000003.1:69175-82840

|_ Kitasatospora sp. NPDC059463 (Cluster 167, score: 5.537)
NZ_JBHYUT010000031.1:3284-16907

|_ Kitasatospora sp. NPDC059462 (Cluster 169, score: 5.537)
NZ_JBHYUU010000033.1:30497-44120

| Kitasatospora sp. NPDC056181 (Cluster 129, score: 5.543)
NZ_JBHJUKO010000109.1:10545-24182

| Streptomyces sp. CB01881 (Cluster 34, score: 5.539)
NZ_CP026498.1:7158197-7171834

| Kitasatospora sp. RG8 (Cluster 133, score: 5.543)
NZ_JAGIYX010000014.1:182228-195838

| Kitasatospora sp. NBC_00458 (Cluster 131, score: 5.542)
NZ_CP107904.1:4139073-4152964

|_ Kitasatospora sp. NPDC058201 (Cluster 161, score: 5.538)
NZ_JBHVVS010000001.1:113228-127208

| Kitasatospora sp. NPDC127035 (Cluster 163, score: 5.538)
NZ_JBHXDN010000001.1:147954-161934

| Streptomyces sp. BE20 (Cluster 41, score: 5.538)
NZ_JAQYWWO010001223.1:475082-489077

|_ Kitasatospora sp. NPDC058406 (Cluster 155, score: 5.539)
NZ_JBHXKE010000042.1:15238-29224

| Streptomyces daliensis DSM 42095 (Cluster 222, score: 5.534)
JAGSMNO010000697.1:289-12690

| Kitasatospora sp. NPDC056327 (Cluster 173, score: 5.536)
NZ_JBHJRCO010000012.1:5789-19513

| Kitasatospora purpeofusca NRRL B-1817 (Cluster 218, score: 5.534)
NZ_JODS01000007.1:193447-207222

| Kitasatospora purpeofusca NPDC088790 (Cluster 219, score: 5.533)
NZ_JBIVKEO10000001.1:587152-600889

| Streptomyces sp. NPDC098077 (Cluster 45, score: 5.528)
NZ_JBIWAX010000009.1:247243-261141

| Lysobacter capsici VKM B-2533 (Cluster 195, score: 5.539)
NZ_CP094357.1:2159666-2175541

| Lysobacter capsici AZ78 (Cluster 197, score: 5.539)
NZ_JAJA02000001.1:1367923-1383798

| Lysobacter capsici X2-3 (Cluster 199, score: 5.539)
NZ_KQ061217.1:1075167-1091042

| Lysobacter capsici KNU-14 (Cluster 200, score: 5.539)
NZ_CP023465.1:2196755-2212630

| Lysobacter capsici 55 (Cluster 193, score: 5.54)
NZ_CP011130.1:2205581-2221456

| Lysobacter capsici 55 (Cluster 194, score: 5.539)
CP011130.1:2205581-2221456

| Lysobacter sp. yr284 YR284 (Cluster 212, score: 5.535)
NZ_FNPT01000001.1:697659-713493

| Lysobacter enzymogenes Lj46 (Cluster 214, score: 5.533)
NZ_CP117873.1:2480698-2496532

| Streptomyces sp. BpilalLS-43 (Cluster 47, score: 5.529)
NZ_FMCB01000031.1:15343-29295

| Streptomyces sp. SID8358 (Cluster 49, score: 5.529)
NZ_WWGT01000016.1:300736-314688

| Streptomyces sp. NPDC058330 (Cluster 38, score: 5.533)
NZ_JBHVZS010000026.1:58229-72181

| Streptomyces sp. (Cluster 40, score: 5.532)
DNQU01000210.1:1711-15663

| Actinoalloteichus sp. AHMU CJO21 (Cluster 187, score: 5.536)
NZ_CP025990.1:5353022-5366863

| Actinoalloteichus caeruleus NRRL B-2194 (Cluster 209, score: 5.536)
NZ_JODV01000008.1:4950-18791

| Actinoalloteichus sp. AHMU CJO21 (Cluster 188, score: 5.536)
CP025990.1:5353022-5366863

| Actinoalloteichus caeruleus DSM 43889 (Cluster 210, score: 5.536)
NZ_AUBJ02000001.1:423855-437696

|_ Actinoalloteichus hymeniacidonis HPA177 (Cluster 190, score: 5.546)
CP014859.1:2949554-2963557

| Actinoalloteichus hymeniacidonis HPA177 (Cluster 189, score: 5.546)
NZ_CP014859.1:2949554-2963557

| Actinoalloteichus hymeniacidonis DSM 45092 (Cluster 191, score: 5.546)
NZ_JACHIS010000001.1:3359241-3373244

| Amycolatopsis panacis YIM PH21725 (Cluster 207, score: 5.537)
NZ_QZFV01000108.1:3454-18550

| Amycolatopsis sulphurea NPDC005183 (Cluster 203, score: 5.537)
NZ_JBIAKZ010000015.1:107772-122874

| Amycolatopsis sulphurea DSM 46092 (Cluster 205, score: 5.537)
NZ_PDJK01000002.1:891952-907054

| Streptomyces sp. NPDC006197 (Cluster 14, score: 5.552)
NZ_JBEXSZ010000027.1:35915-51141

| Streptomyces sp. NPDC015346 (Cluster 22, score: 5.549)
NZ_JBIBTW010000009.1:273246-288542

| Streptomyces sp. NPDC126499 (Cluster 16, score: 5.557)
NZ_JBEOUO010000005.1:351878-367128

| Kitasatospora sp. NPDC056184 (Cluster 177, score: 5.535)
NZ_JBHJUI010000025.1:64613-78328

|_ Kitasatospora sp. NPDCO15120 (Cluster 179, score: 5.536)
NZ_JBIBVJ010000002.1:245108-258728

| Kitasatospora sp. NPDC057965 (Cluster 157, score: 5.538)
NZ_JBHVPZ010000010.1:231285-244950

| Kitasatospora sp. NPDC057541 (Cluster 145, score: 5.539)
NZ_JBHVFD010000017.1:9303-22968

|_ Kitasatospora sp. NPDC057595 (Cluster 147, score: 5.539)
NZ_JBHVGL010000001.1:228157-241822

| Kitasatospora sp. NPDC047058 (Cluster 171, score: 5.537)
NZ_JBEYVJ010000009.1:35256-49059

| Kitasatospora sp. NPDC127111 (Cluster 175, score: 5.537)
NZ_JBHXTG010000002.1:65409-79256

| Kitasatospora purpeofusca ZZ-48 (Cluster 216, score: 5.535)
NZ_CP170483.1:4167641-4181279

| Actinoalloteichus fjordicus ADI127-7 (Cluster 183, score: 5.549)
NZ_CP016076.1:4219111-4233110

| Actinoalloteichus sp. GBA129-24 (Cluster 185, score: 5.549)
NZ_CP016077.1:4279768-4293767

| Kitasatospora purpeofusca XZF-2 (Cluster 221, score: 5.533)
NZ_JBBMXY010000001.1:501341-515068

| Kitasatospora sp. NPDC057692 (Cluster 143, score: 5.538)
NZ_JBHVIV010000012.1:8995-22679

| Kitasatospora sp. NPDC002551 (Cluster 139, score: 5.539)
NZ_JBEOWI010000001.1:216568-230229

|_ Kitasatospora sp. NPDC001527 (Cluster 153, score: 5.538)
NZ_JBEPAMO010000001.1:218290-231961

| Streptomyces sp. B1866 (Cluster 12, score: 5.552)
NZ_JAVSCF010000023.1:3237-17188

| Actinomycetes bacterium (Cluster 89, score: 5.571)
JAOPYO070000185.1:13901-27799

| Streptomyces sp. NPDC002055 (Cluster 20, score: 5.547)
NZ_JBEOXS010000005.1:186575-200541

| Streptomyces sp. NPDC001922 (Cluster 24, score: 5.544)
NZ_JBIASV010000015.1:225295-239270

| Streptomyces sp. NPDC046727 (Cluster 26, score: 5.545)
NZ_JBEYYR010000022.1:103344-115593

| Streptomyces sp. CA-210063 (Cluster 43, score: 5.534)
NZ_CP102512.1:10469115-10481355

| Streptomyces carpaticus FHT (Cluster 86, score: 5.7)
NZ_JBHGBT010000021.1:48530-60759

| Streptomyces carpaticus SCPM-0-B-9993 (Cluster 84, score: 5.701)
NZ_CP104005.1:4622001-4634239

| Streptomyces sp. XM4011 (Cluster 8, score: 5.7)
JALLGM010000125.1:1370-13590

| Streptomyces harbinensis OP7 (Cluster 78, score: 5.7)
NZ_JBEWTE010000039.1:135054-147274

| Streptomyces sp. NPDC059853 (Cluster 10, score: 5.618)
NZ_JBHWJL0O10000053.1:0-10861

| Streptomyces harbinensis NPDC048398 (Cluster 76, score: 5.704)
NZ_JBICXZ010000003.1:694205-706470

| Streptomyces harbinensis CGMCC 4.7047 (Cluster 75, score: 5.701)
NZ_FPAB01000005.1:576870-589114

| Streptomyces sp. XM4011 (Cluster 7, score: 5.703)
NZ_JALLGM010000125.1:1370-13617

| Streptomyces carpaticus JCM 6915 (Cluster 83, score: 5.702)
BAAATI010000008.1:11289-23524

| Streptomyces sp. AA0539 (Cluster 9, score: 5.701)
NZ_ALNP01000031.1:12260-24504

| Streptomyces cheonanensis JCM 14549 (Cluster 81, score: 5.701)
NZ_BAAANQO010000005.1:158887-171131

| Streptomyces ginkgonis KM-1-2 (Cluster 88, score: 5.701)
NZ_MAUN01000009.7:302122-314360

| Streptomyces harbinensis CGMCC 4.7047 (Cluster 74, score: 5.705)
FPAB01000005.1:576870-589141

| Streptomyces harbinensis NPDC057066 (Cluster 70, score: 5.705)
NZ_JBHUTC010000001.1:7047-19318

| Streptomyces harbinensis NPDC057079 (Cluster 72, score: 5.705)
NZ_JBHUTK010000052.1:43-12314

| Streptomyces carpaticus JCM 6915 (Cluster 82, score: 5.702)
NZ_BAAATI010000008.1:11262-23524

| Streptomyces harbinensis NPDC058774 (Cluster 66, score: 5.705)
NZ_JBHYPD010000010.1:133202-145473

| Streptomyces cheonanensis JCM 14549 (Cluster 80, score: 5.705)
BAAANQO010000005.1:158887-171158

| Streptomyces harbinensis NA02264 (Cluster 68, score: 5.704)
CP054938.1:4449716-4461981

| Streptomyces harbinensis NA02264 (Cluster 69, score: 5.701)
NZ_CP054938.1:4449716-4461954

| Streptomyces xiamenensis NPDC052276 (Cluster 51, score: 5.812)
NZ_JBIUBIO10000004.1:246657-258916

| Streptomyces xiamenensis NPDC058121 (Cluster 53, score: 5.812)
NZ_JBHVTP010000008.1:87956-100215

| Streptomyces xiamenensis NPDC059636 (Cluster 63, score: 5.802)
NZ_JBHWDJ010000005.1:42929-55188

| Streptomyces xiamenensis 318 (Cluster 57, score: 5.803)
CP009922.3:4356043-4368311

| Streptomyces sp. NRRL F-2890 (Cluster 1, score: 5.803)
NZ_JOIG01000006.1:123345-135604

| Streptomyces xiamenensis MCCC TA01550 (Cluster 60, score: 5.803)
NZ_CP009922.3:4356043-4368302

| Streptomyces sp. SCSIO 40060 (Cluster 2, score: 5.803)
MG934341.1:1388-13656

| No organism Streptomyces sp. ZJ306 (Cluster 65, score: 5.803)
KF954512.1:3410-15678

| Streptomyces sp. G-5 (Cluster 5, score: 5.802)
NZ_JAOQAQO010000008.1:125682-137941

| Streptomyces sp. XC 2026 (Cluster 3, score: 5.803)
CP064057.1:1672008-1684276

| Streptomyces sp. XC 2026 (Cluster 4, score: 5.802)
NZ_CP064057.1:1672017-1684276

| Streptomyces xiamenensis NPDC085563 (Cluster 61, score: 5.803)
NZ_JBFBKE010000029.1:42826-55085

| Streptomyces xiamenensis NPDC056071 (Cluster 55, score: 5.804)
NZ_JBHJWI010000007.1:116271-128530

| Streptomyces xiamenensis NPDC056070 (Cluster 58, score: 5.804)
NZ_JBHJWJ010000002.1:100336-112595




