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[bookmark: HIV_protease]1.HIV-1 protease in complex with compound 9b
[bookmark: _Toc22662328]

[bookmark: _GoBack]Figure S1. HIV aspartyl protease homodimer (shown in blue and orange) in complex with compound 9b, (shown in green) from the PDB crystal structure 1W5V. (A) Frontal view of HIV protease homodimer in complex with compound 9b displaying how the inhibitor is placed at the interface between the two homodimeric subunits of HIV protease. (B) Top view of the HIV protease-compound 9b complex. As it can be seen compound 9b symmetric design allows it to form mirrored interaction with both subunits of HIV protease. (C) Hydrogen bond interaction formed between compound 9b and the HIV protease. As it can be seen, compound 9b interacts with residues ASP29, ALA28, ASP25 of both subunits.  





[bookmark: MD_simulation]2.MD simulations of compound 9b in complex with ZIKV proteases 5GJ4 and 5GPI
Additional MD simulations of the compound 9b in complex with ZIKV proteases 4GJ4 and 5GPI were performed as describe in the experimental procedure section of this article. Compound 9b stably bound to ZIKV proteases 5GJ4 and 5GPI through the whole 40 ns of MD simulation without affecting the proteases structural stability and compactness. 

Figure S2. Structural stability of bound/free ZIKV proteases 5GPI, 5GJ4 and compounds during the MD simulations. The average RMSD (A) and radius of gyration (B) of ZIKV proteases bound to compound 9b and in the free form are shown in the bar graphs. The average RMSD of compound 9b is shown in the bar graph (C). Error bars show the standard deviation. 
[bookmark: In_vitro_res][bookmark: _Toc22662329]3.In vitro enzymatic assay raw data
The in vitro activity of the compounds 9b, 86 and indinavir was tested using a FRET-substrate based enzymatic assay as described in the experimental procedure section of this article. Indinavir, which was not stable during MD simulations, was used as negative control. As shown in Figure S2 (A, B) indinavir displayed very low activity against ZIKV protease up to 1mM concentration and therefore an IC50 could not be calculated. 

Figure S3. Curves from the fluorigenic protease enzymatic assay showing the measured fluorescence over time at different concentration of indinavir (A, B), compounds 9b (C, D) and compound 86 (E, F). Each experiment was repeated twice. 
[bookmark: Prot_expression][bookmark: _Toc22662330]4.Expression and purification of ZIKV NS2B-NS3 protease complex

Figure S4. Recombinant ZIKV NS2B-NS3 protease. (A) The purified unlinked construct bZiPro is visualized on SDS-PAGE (lane within the red frame). NS3 (Mw = 19.2 kDa) migrates close to the 21kDa molecular weight marker band while NS2B (Mw = 8.2 kDa) migrates between the 6 and 14 kDa molecular weight marker band. (B) Gel filtration elution profile of the bZiPro construct, prior to pooling.
[bookmark: Pictures_preparation]5.Pictures preparation
[bookmark: _Toc22662331]Figures depicting results from molecular docking and MD simulations were prepared with USCF Chimera1 v1.11. Compounds’ chemical structure figures were prepared using MarvinSketch v16.7.4.0, ChemAxon (http://www.chemaxon.com). The 2D interaction diagrams where manually prepared based on the analysis performed using Discovery Studio v16.1.0.15350 (Dassault Systèmes BIOVIA, San Diego). Microsoft excel was used to plot the average interaction energies between ZIKV protease 5LC0 residues and the compound 9b.  
(1) Pettersen, E. F.; Goddard, T. D.; Huang, C. C.; Couch, G. S.; Greenblatt, D. M.; Meng, E. C.; Ferrin, T. E. UCSF Chimera--a Visualization System for Exploratory Research and Analysis. J Comput Chem 2004, 25 (13), 1605–1612. https://doi.org/10.1002/jcc.20084.


6.General information of compound synthesis and characterization
[bookmark: Compound_9b][bookmark: _Toc22662332]6.1.Compound 9b: Synthesis of (2R,3R,4R,5R)-2,5-bis((3-fluorobenzyl)oxy)-3,4-dihydroxy-N1,N6-bis((1R,2S)-2-hydroxy-2,3-dihydro-1H-inden-1-yl)hexanediamide
This compound was synthesized according to literature reported method. J. Med. Chem.2001, 44, 3083-3091


1H NMR (400 MHz, CDCl3) δ 7.45 – 7.18 (m, 10H), 7.18 – 6.89 (m, 7H), 5.27 (dd, J = 8.9, 5.0 Hz, 2H), 4.66 (s, 4H), 4.55 (td, J = 5.2, 2.4 Hz, 2H), 4.36 – 4.11 (m, 4H), 3.01 (dd, J = 16.5, 5.5 Hz, 2H), 2.75 (d, J = 16.5 Hz, 2H). 13C NMR (101 MHz, CDCl3) δ 171.35 (2C), 163 (d, JCF = 246.5, 2C), 140.86 (2C), 139.84 (2C), 139.48 (d, JCF = 7.15, 2C), 130.3 (d, JCF = 8.19, 2C) , 128.52 (2C), 127.24 (2C), 125.48 (2C), 124.19 (2C), 123.4 (m, 2C), 115.2 (d, JCF = 21, 2C), 114.8 (d, JCF = 21.8, 2C), 81.53 (2C), 72.66 (2C), 72.55 (2C), 71.76 (2C), 57.98 (2C), 39.27 (2C). HRMS (ESI‐TOF) m/z [M+H]+ calcd. for C38H38F2N2O8: 689.2674, found 689.2700.

[bookmark: Compound_86][bookmark: _Toc22662333]6.2.Compound 86: Synthesis of N-((2S)-1-(((2S)-6-amino-1-((2-amino-2-oxo-1-(4-((4-(trifluoromethyl) benzyl)oxy)phenyl)ethyl)amino)-1-oxohexan-2-yl)amino)-5-guanidino-1-oxopentan-2-yl)thiophene-2-carboxamide
This compound was synthesized according to literature reported method. J. Med. Chem.2015, 58, 9354-9370. HRMS (ESI‐TOF) m/z [M+H]+ calcd. for C33H41F3N8O5S: 719.2951, found 719.2952.
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[bookmark: _Toc22662334][bookmark: Compound_9b_purity]

6.3.Compound 9b purity
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[bookmark: Compound_86_purity][bookmark: _Toc22662335]6.4.Compound 86 purity[image: ]
[image: ]
3
image4.png
} 1~

1 e
O /—

6 O

5

T00Y-£SNFZSNL4sd

200Y-gSNEZSN1jsd

bZiPro

€00Y-£SNGZSN1jsd

TOOY-gSNIZSNZjsd

NS3
NS2B

50

70.0

|B3 |B2 |B1|C1|C2|C3|C4|C5 [Ch|

Cr1

80.0

90.0




image5.emf
N

H

O OH

O OH

O

H

N

O

OH

HO

F

F



image6.png
€9°€60T
E.OHHH.V
E8°E6TT
wm.mmﬁﬁw
9c'0TCT
mw.mHNH.\.

v’ £891
SC°069T
L9691
GC'669T

Sb E98T —

6'660¢
LLP0TC
99'80T¢
08°€TT¢
8'6/LC
L5'18L¢
6t €8LC
+0'68.L¢
99°16/C
€5°/6LC
00°008¢
6t 1C8¢
6£°9¢8¢
Ot"€E8C
€8°GE8¢
v LE8C D-
8€°058¢
£9°£S8¢ .\|
St°G/8¢
0C°£L8¢
T¢ e88¢
0C'+88¢
£L0°168¢
00°968¢
66°106¢
¥6'+06¢
69°606¢
S9°'1T6C
65°£16C
50°0€6c
€8'8¢6¢

puZsre.l.1id

o

10°¢

00°¢

-

80t

T

S0°¢
Ty

?’oo.m

L0°L

rS'6

9.5 9.0 8.5 8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0 3.5 3.0 2.5 2.0 1.5 1.0 0.5 0.0
f1 (vem )

10.0




image7.png
LC6E—

86°L5—

9L'TL
mm.mm./.
99°¢/

€S 18—

SLPTT
L6'PTT
ET'STT
PESTT

ShETT
8b €71
61'bCT

<1 /f
8h'ScT
vm.mmﬁx
¢5'8¢CT
9¢'0¢T
PEOET

SP'6ET
¢S'6ET
¥8'6€ET
98'0¥T

8’191 —
LEYIOT—

SETLT—

p023re.2.fid

13C

190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (M)

200




image8.emf

image9.png
Sample Name: p023 137 re Injection Volume: 2.0uL
Control Program Purity 5 min 5-100% positive Column B UserID Praveen
Recording Time: 7/19/2017 11:36

T:{0,0} + c ESI !corona sid=60.00 det=1506.00 Full ms [100.00-1000.00

F
OH ]
T H
N.,,
OH O .
HO

jYQi/'\W
O O
F

‘s

‘N
H

Chemical Formula: C;gH35F,N>Og
Exact Mass: 688,2596

Peak #1 100% at 3.87 min

190 220 240 260 280 300 320 340 360 380 398





image10.png
Sample Name:  86_after NMR Injection Volume: 5.0 uL

Control Program: 5-100% positive UserlD Praveen
Recording Time: _4/3/2019 13:48
1-2019 W 14 #197 [time corrected by -0.050 min] Tic
3,000,000 unts B 100.0-1200.0 m/4
\
2,000,000
1,000,000
h A 2-198-2.055
VA A A ] AN AN A AN
0
250, 2-2019 W 14 #197 86_after NMR Uv_VIS 1
[mAU WVL:214 ni
100 ‘ P
ol
(%
!
-100
700 3-2019 W 14 #197 86_after NMR UV_VIS 2
JmAU WVL:254 ni

25.0-

100
50,01

86_after NMR uv VIS 3
WVL280 n

20.0

100 ; ; ; .l
0.00 050 1.00 150 200 250 3.00
No. Area Rel.Area Mass-1 Mass Mass -3
min mAU*min % miz miz miz
1 161 5630 100.00 200 280 159





image11.png
Sample Name: 86_after NMR Injection Volume: 5.0 uL
Control Program 5-100% positive UserlD Praveen
Recording Time: 4/3/2019 13:48

Peak #1 RT: 1.62 min NL: 3.69E5 T:{0,0} + c ESI !corona sid=60.00 det=894.00 Full ms [100.00-1200.00

HNG NH
Y :
NH /\©\’/F
0 e :
<Ny N\:)J\N NH,
N\s " o _H ¢

NH,

Chemical Formula: C33H41F3NgO5S
Exact Mass: 718,2873

Peak #1 100% at 1.61 min

150

100

50

190 220 240 260 280 300 320 340 360 380

398





image1.png




image2.jpeg
(A) ZIKV protease average backbone RMSD

I T

0.13 £0.03

0.15

RMSD (nm)
o
=

0.05 0.12 £0.02

0.00

5GJ4-9b 5GJ4 5GPI-9b 5GPI
complex free complex free

(B) ZIKV protease average Radius of gyration
2.0

1.5

1.0
1.63 £0.01

Rg (nm)

0.5 1.62 £0.01

0.0

5GJ4-9b 5GJ4 5GPI-9b 5GPI
complex free complex free

RMSD (nm)

=
-

0.3

o
N

(C) Compound 9b average RMSD

9b 9b
(5GJ4) (5GPI)




image3.png
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(E) Compound 86, first ZIKV protease inhibitory assay
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(D) Compound 9b, second ZIKV protease inhibitory assay
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(F) Compound 86, second ZIKV protease inhibitory assay
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