Supplemental Figure S1: Total ion chromatogram (TIC), extracted ion chromatogram (EIC) and
comparative MS data of Figure 3 and Figure 4.
Panel 1: TIC (A) and EIC of hapalindole product (m/z 305) (B) and cis-indole isonitrile 2 (m/z 169) (C) compared
with the standard 2 (D) for the in vitro TT-assay performed in the absence of cyclase and FamD2 plasmids (for

Figure 3 A). Panel 2: MS data of the product (top) and the standard 2 (bottom) are shown.
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B. Panel 1: TIC (A) and EIC of cis-indole isonitrile 2 (m/z 169) (B) and cis-indole isonitrile-GPP intermediate 3
(m/z 305) (C) compared with the standard 3 (D) for the in vitro TT-assay performed in the presence of FamD2
plasmid alone (for Figure 3 B). Panel 2: MS data of the product (top) and the standard 3 (bottom) are shown.
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C. Panel 1: TIC (A) and EIC of cis-indole isonitrile 2 (m/z 169) (B), cis-indole isonitrile-GPP intermediate 3 (m/z
305) (C) and 12-epi-hapalindole U 4 (m/z 305) (D) compared with the standard 4 (E) for the in vitro TT-assay
performed in the presence of FamD2 and FamCl1 plasmids (for Figure 3 C). Panel 2: MS data of the product (top)
and the standard 4 (bottom) are shown.

Panel 1

A x07 +ESITIE Sen Frag= 140 NEBLA 2 3 4

B s sesimoimon) son fegiao wema
15 |

1 IH

as |

T —
C a0 +CsTomEom S Frag=1400v NEB1d

D 04 +ESIEIC(030000) S Frag- 100y HEBTA

o

E w05 +=5imcm500) Son Frag-1200v 12

a5 1 15 2 25 3 35 4 45 5 35 6 65 7 35 & 45 § 83 10 105 11 115 12 125 13 135 14 145 15 135 16 5 1 75 18 85 19 195 @ 5 2 25 @ WS ) 13 2 M5 3 25 B H#S
ones v, Accpisiion Time (min)

Panel 2
x10° +ESIScan (rt: 9.568 min) Frag=140.0vNEB1.d
4_
[ad)
31 =
] . 8w o 2 B
3 £2 B2 8 8 S 5
& S o9 522 &8 Z @ &
g =R + 2 o & oo
dese o BEE T L&

»10° +ESlScan (rt: 9.543 min) Frag=140.0 12-epi-hapl_std-R.d

o
=
&
* e o
= Lo [52] [
4 o W = o =
12 EE5 Bz g £ 8 F
g N ™= = Ly . ]
i 5 82 G m o = YRR
o o ool
= = =0 = &5 & ™ |.\ =
D_ wo ol eoabola L_.._._._N L E;\_j .l [ [ -

150 175 200 225 250 275 300 325 350
Countsvs. Mass-to-Charge (miz)



D. Panel 1: TIC (A) and EIC of cis-indole isonitrile 2 (m/z 169) (B), cis-indole isonitrile-GPP intermediate 3 (m/z
305) and hapalindole H 6 (m/z 305) product (C) were compared with the standard 6 (D) for the in vitro TT-assay
performed in the presence of FamD2 and FamC2 plus FamC3 plasmids in the presence of lower 5 mM calcium (for
Figure 3E). Panel 2: MS data of the product (top) and the standard 6 (bottom) are shown.
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E. Panel 1: TIC (A) and EIC of cis-indole isonitrile 2 (m/z 169) (B), and cis-indole isonitrile-GPP intermediate 3
(m/z 305) and hapalindole H 6 (m/z 305) (C) compared with the standard 6 (D) for the in vitro TT-assay performed
in the presence of FamD2 and FamC2 plus FamC3 plasmids in the presence of higher 20 mM calcium (for Figure 3
E). Panel 2: MS data of the product (top) and the standard 6 (bottom) are shown.
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F. Panel 1: TIC (A) and EIC of cis-indole isonitrile 2 (m/z 169) (B) and hapalindole U 5 (m/z 305) (C) for the in
vitro TT-assay performed in the presence of FamD2 and FamC1 plus FamC4 plasmids in the presence of lower 5
mM calcium concentration. Note that lower concentration of calcium did not show distinct product. Panel 2: TIC
(A) and EIC of cis-indole isonitrile 2 (m/z 169) (B), and hapalindole U 5 and 12-epi-hapalindole U 4 (m/z 305) (C)
compared with the standard 5 (D) and 4 (E) for the in vitro TT-assay performed in the presence of FamD2 and
FamC2 plus FamC3 plasmids in the presence of higher 20 mM calcium concentration. Panel 3: MS data of the
product (top) and the standard 5 (bottom) are shown.
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G. Panel 1: TIC (A) and EIC of cis-indole isonitrile 2 (m/z 169) (B) and 12-epi-fischerindole U 7 (m/z 305) (C)
compared with the standard 7 (D) for the in vitro TT-assay performed in the presence of FamD2 and FisC plasmids
(for Figure 4C). Panel 2: MS data of the product (top) and the standard 7 (bottom) are shown.
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Supplemental Figure S2: Total ion chromatogram (TIC), extracted ion chromatogram (EIC) and
comparative MS data of Figure 6 (A-C).

TIC (A) and EIC (m/z 187.02) of fluorinated cis-indole isonitrile substrate 9 (Panel 1 and 3) and 10 (Panel 2 and 4),
and the fluorinated hapalindole products 15, 16 (Panel 1-2) and fischerindole products 17, 18 (Panel 3-4) were
compared with the standard 15, 16, 17 and 18 for the in vitro TT-assay performed in the presence FamD2 with
FamCl1 (Panel 1-2) or FisC (Panel 3-4) plasmids (for Figure 6). The ‘*’ represents 5F-/6F-12-epi-hapalindole-GPP
(Panel 1-2) and 5F-/6F-12-epi-fisherindiole-GPP (Panel 3-4). Panel 1, 2, 3 and 4 represents the Figure 6 A, 6B, 6C
and 6D.
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Figure S3: Spectra of 5-fluoro-12-epi-hapalindole U (15)

H, 13C, COSY, HSQC, HMBC NMR spectra and HRMS of 5-F-12-epi-Hapalindole U 15 in CsDs at 600

MHZ and 125 MHz respectively.
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Figure S4: Spectra of 6-fluoro-12-epi-hapalindole U (16)

H, 13C, COSY, HSQC, HMBC NMR spectra and HRMS of 6-F-12-epi-Hapalindole U 16 in CsDs at 600
MHz for '"H and COSY, 800 MHz for HSQC and HMBC, and 201 MHz respectively.
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Spectra of 5-fluoro-12-epi-fischerindole U (17)

Figure S5

H, 13C, COSY, HSQC, HMBC NMR spectra and HRMS of 5-F-12-epi-fischerindole U 17 in CeDs at 800

MHZ and 201 MHz respectively.
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Figure S6: Spectra of 6-fluoro-12-epi-fischerindole U (18)

H, 13C, COSY, HSQC, HMBC NMR spectra and HRMS of 6-F-12-epi-Fischerindole U 18 in CsDs at 600
MHZ and 125 MHz respectively.
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