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Fig. S1 Screening concept for HBV capsid assembly modulators from a virtual mirror-image library
of natural products. Screening of the natural product library using the mirror-image HBV core protein
corresponds to the mirror-image library of natural products using the natural HBV core protein in a
mirror. The HBV core protein structure was obtained from the Protein Data Bank (PDB ID: 6HTX).

S2



Sequence of Cp149
1 10 20 30 40 50
MDIDPYKEFG ATVELLSFLP SDFFPSVRDL LDTAAALYRD ALESPEHCSP

60 70 80 90 100
HHTALRQAIL CWGDLMTLAT WVGTNLEDPA SRDLVVSYVN TNVGLKFRQL
110 120 130 140 149
LWFHISCLTF GRETVLEYLV SFGVWIRTPP AYRPPNAPIL STLPETTWV

=)

N-to-C synthesis C-to-N synthesis using solubilizing Trt-K, tag

1 61 1 61

MDIDPYKEFGATVELLSF CWGDLMTLATWVGTN 197 MDIDPYKEFGATVELLSF ThzWGDLMTLATWVGT  1q7
LPSDFFPSVRDLLDTAAA LEDPASRDLVVSYVN CLTFGRETVLEYLVSF LPSDFFPSVRDLLDTAAA  NLEDPASRDLVVSYVN CLTFGRETVLEYLVSF
LYRDALESPEHCSPHHTA  TNVGLKFRQLLWFHI ~ GVWIRTPPAYRPPNAP LYRDALESPEHCSPHHTA  TNVGLKFRQLLWFHIS GVWIRTPPAYRPPNAP

LRQAIL-MPA-RRR-0H S-Dbz-RRR-NH, ILSTLPETTVV-NH, LRQAIL-MPA-RRR-0OH -MeNbz-RRR-NH, ILSTLPETTVV-NH,
1| 2|a S1 1 2|b S|1
NCL l a Thiol additive-free NCL l d

MDIDPYKEFGATVELLSFLPSDFFPSVRDLLDTAAALYR
DALESPEHCSPHHTALRQAILCWGDLMTLATWVGTNLED

Ih;WGDLMTLATWVGTNLEDPASRDLVVSYVNTNVGLKFRQLLWFHISCI
PASRDLVVSYVNTNVGLKFRQLLWFHIS-Dbz-RRR-NH,

LTFGRETVLEYLVSFGVWIRTPPAYRPPNAPILSTLPETTVV-NH,

5 (44%) S2
Thioester formation b Attachement of Trt-K 4 l e Trt-Ky,
MDIDPYKEFGATVELLSFLPSDFFPSVRDLLDTAAALYR ZWGDLMTLATWVGTNLEDPASRDLVVSYVNTNVGLKFRQLLWFHISC
DALESPEHCSPHHTALRQAILCWGDLMTLATWVGTNLED LTFGRETVLEYLVSFGVWIRTPPAYRPPNAPILSTLPETTVV-NH,
PASRDLVVSYVNTNVGLKFRQLLWFHIS-MES ) $3 (40%); Z = Thz

6 (41%) Thz deprotection f I: S4 (63%). Z = Cys

NCL l c NCL l a

MDIDPYKEFGATVELLSFLPSDFFPSVRDLLDTAAALYRDALESPEHCSPH MDIDPYKEFGATVELLSFLPSDFFPSVRDLLDTAAALYRDALESPEHCSPH
HTALRQAILCWGDLMTLATWVGTNLEDPASRDLVVSYVNTNVGLKFRQLLW HTALRQAILCWGDLMTLATWVGTNLEDPASRDLVVSYVNTNVGLKFRQLLW
FHISCLTFGRETVLEYLVSFGVWIRTPPAYRPPNAPILSTLPETTVV-NH, FHISZLTFGRETVLEYLVSFGVWIRTPPAYRPPNAPILSTLPETTVV-NH,

Cp149 (25%) S5 (38%); Z = Cys(Trt-K1o)

Removal of Trt-Kso g [ Cp149 (41%); Z = Cys

Fig. S2 Previous synthetic studies on Cp149.5! Reagents and conditions: (a) MPAA, TCEP, 6 M
guanidine-HCI, and 200 mM phosphate buffer (pH 7.0); (b) NaNOz, 6 M guanidine-HCI, 200 mM
phosphate buffer, then MESNa and TCEP; (¢) MPAA, TCEP, 6 M guanidine-HCI, and 200 mM
phosphate buffer (pH 7.0) containing 25% NMP; (d) 1,2,4-triazole, TCEP, 6 M guanidine-HCI, and
100 mM phosphate buffer (pH 7.1); (e) Trt(OH)-Kio and TFA; (f) methoxyamine, 6 M guanidine-HCI,
and 200 mM phosphate buffer (pH 4.0); (g) TFA/TIS (95:5). Abbreviations: Dbz, 3,4-diaminobenzoic
acid; MeNbz, N-acyl-N'-methylacylurea; MES, 2-mercaptethanesulfonate; MPA,  3-
mercaptopropionic acid,; MPAA, 4-mercaptophenylacetic acid; TCEP, tris(2-
carboxyethyl)phosphine; Thz, thiazolidine carboxylic acid.
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Fig. S3 CD analysis of the synthetic HBV core protein under various conditions. (A) CD spectra of
synthetic Cp183(C183A) at various concentrations of guanidine. (B) Comparison of synthetic
Cp183(C183A) CD spectra in a 1.5M guanidine or NaCl solution.
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Analvtical HPLC Chromatograms and Mass Spectrometry Data of Synthetic Peptides

[Thz'""]-Cp1831°7-13.MPAA (3)
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HPLC conditions: Cosmosil 5C18-AR300 column (Nacalai Tesque, 4.6 x 250 mm), linear gradient
of 35-55% CH3CN containing 0.1% TFA at a flow rate of 1 mL/min over 20 min.

MS analysis: Expected mass based on the sequence: 5493.45; Major observed ions: [M+6H]*" m/z =
916.85, [M+5H]>" m/z = 1099.99, [M+4H]* m/z = 1374.55, [M+3H]*" m/z = 1831.68.
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[Alals3]_cp183154483 (4)
RSPRRRTPSPRRRRSQSPRRRRSQSRESQA-0OH
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HPLC conditions: Cosmosil 5C18-AR300 column (Nacalai Tesque, 4.6 x 250 mm), linear gradient
of 0-20% CH3CN containing 0.05% TFA at a flow rate of 1 mL/min over 20 min.

MS analysis: Expected mass based on the sequence: 3732.18; Major observed ions: [M+6H]*" m/z =
622.99, [M+5H]>" m/z = 747.13, [M+4H]* m/z = 933.93, [M+3H]** m/z = 1245.15, [M+2H*" m/z =

1866.85.
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[Alals3]_cp18310771 83 (8)
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HPLC conditions: Cosmosil 5C4-AR300 column (Nacalai Tesque, 4.6 x 250 mm), linear gradient
0f 30-50% CH3CN containing 0.1% TFA at a flow rate of 1 mL/min over 20 min.

MS analysis: Expected mass based on the sequence: 9045.41; Major observed ions: [M+8H]*" m/z =
1131.63, [M+7H]" m/z = 1293.24, [M+6H]®" m/z = 1508.22, [M+5H]>* m/z = 1809.56.
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[Ala'®]-Cp1831-1%3 (9)
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HPLC conditions: Cosmosil 5C4-AR300 column (Nacalai Tesque, 4.6 x 250 mm), linear gradient
0f 30-60% CH3CN containing 0.1% TFA at a flow rate of 1 mL/min over 30 min.

MS analysis: Expected mass based on the sequence: 21010.06; Major observed ions: [M+15H]"**
m/z = 1402.08, [M+14H]'"*" m/z = 1502.13, [M+13H]"** m/z = 1617.73, [M+12H]"** m/z = 1752.00,
[M+11H]" m/z = 1912.00.
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[Ala'83]-Cp18361-183 (11)
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HPLC conditions: Cosmosil 5C4-AR300 column (Nacalai Tesque, 4.6 x 250 mm), linear gradient
0f 30-60% CH3CN containing 0.1% TFA at a flow rate of 1 mL/min over 30 min.

MS analysis: Expected mass based on the sequence: 14295.46; Major observed ions: [M+11H]'"*
m/z = 1300.95, [M+10H]'"" m/z = 1431.64, [M+9H]>* m/z = 1589.93.
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