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Comprehensive Structure-Activity Relationship Study of Gramicidin A
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Figure 1. (a) Structures of gramicidin A (1) and 4096 gramicidin A analogues (2). (b) A B®3-helical head-to-
head dimer of 1 (PDB ID: IMAG). Asm = N-methyl asparagine.
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Figure 2. Construction of 1-based OBOC library. TentaGel MB = TentaGel Macrobead, HATU = 1-
[bis(dimethylamino)methylene]-1H-1,2,3-triazolo[4,5-b]pyridinium 3-oxid hexafluorophosphate, HOAt =
1-hydroxy-7-azabenzotriazole, MW = micro-wave, HMBA = 4-(hydroxymethyl)benzoic acid, Tmb = 2,4,6-
trimethoxybenzyl.
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Figure 3. Selection of compounds Al and B1-B19.

2. BEALEW DA F L FiwiE ! - MilndEE - JLE AT v

20 FEFHOBEL AW % mg A7 — /L CHEL - B L, 245 O HY/Na 1 A Gt & il
fadtE O R BEMEHBERB L O, 77 ABMEE IS T 2P0 A7 bV ZFH L 7-(Table 1), & O
B, 2EMN 1 (ECso =44 M) ERIZE D L < IZZNLLEDA A FBEIETEECs = 1.3-7.5 nM) %
AL, BT, INHOHNLRABIEEEZ RTLOLEH A L, FTH, £ TOH
FRIZH L T1 &0 24 EPIETEIES TR L2 A1 <0, P388 AAIZ X4 2 flia it 3 L < 859
L7257, PLEIETENEER L7o/bE% B1-B6 2315 H iz, FFiZ, B4 X, P388 flifiaizxt
T MR EEIEDNE L < T L 72(ICso = >1000 nM)IZ & B> 597, HLETETEDS S. pneumoniae 2%t L




T 2 f%(MIC =0.000015 pg/mL), MSSAI (2%} LT 4 {f(MIC =8 pg/mL)., L. monocytogenes (=5t L C
4 fEMIC =2 ng/mL)HEHR L7z, £72, REEOISMEREZ R ERIA S LCBS b b, BBk
WZ T, Bl L, P388 AMARIC kI3 2 A E A L < JkE5 L 72(ICso = 387 nM)— 5 T, HLEEiEME
23 S. pneumoniae (2%} LT 2 f#(MIC = 0.000015 pg/mL), MSSA1 {Zxf L C 8 fi5(MIC =4 pg/mL), L.
monocytogenes \Zxf LT 2 fEMIC=4 pg/mL)¥E58 L 7=, & 512, Bl 1, B2-B6 DR & 138720 |
S. pyogenes |2k L C 1 LIFIERZEOHETENE (MIC=0.125 pg/mL) %2R L7z, LLED X Hic, KK
PN U CENTZIGTEZ AT 2 H8 1 R X OV IS BRI 7 T 2 3T 1 8RR
ORI ZFEBL LT,

Table 1. Ion transport activities, cytotoxicities, and antimicrobial activities of the library-derived compounds.

ion transport cytotoxicity MIC (ug/mL)°
compound activity/ against P388/ ) ) ) L. mono-
ECsp (NM)? ICsp (NM)? S.pyogenes S.pneumoniae S. agalactiae E. faecalis MSSA1 cytogenes
1 4.4 6.2 0.0625 0.00003 2 05 32 8
group A
Al 25 4.1 0.015 0.000015 1 0.25 8 2
group B
B1 1.8 387 0.125 0.000015 16 2 4 4
B2 2.9 263 05 0.00003 4 2 32 16
B3 5.7 250 05 0.000488 16 2 8 4
B4 1.6 >1000 1 0.000015 8 4 8 2
BS 43 >1000 1 0.00003 32 4 8 8
B6 41 563 2 0.000244 64 2 8 4

Average values of three independent experiments are displayed. Minimun inhibitory concentration (MIC,
pg/mL) determined by microdilution method. S. pyogenes = Streptococcus pyogenes SS1-9; S. pneumoniae
= Streptococcus pneumoniae (clinical isolate); S. agalactiae = Streptococcus agalactiae JCM5671; E.
faecalis = Enterococcus faecalis JCMS5803; L. monocytogenes = Listeria monocytogenes 10403S.
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