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An in vitro and in silico evaluation of bioactive potential of cornelian cherry | M
(Cornus mas L.) extracts rich in polyphenols and iridoids e

Bojana Blagojevi¢™*, Dejan Agi¢”, Ana Teresa Serra®“, Sara Mati¢®, Mihaela Matovina®,
Sandra Bijeli¢’, Boris M. Popovi¢?

In vitro
- fruit extract preparation in solvent (water / etOH = 1:1)
- HPLC PDA analysis
- antioxidant activity (FC, FRAP, DPPH)
- antiproliferative activity on human colon cancer HT29 cell line

- inhibition of Uamylase, Uglucosidase and recombinant hDPP Ill

In silico
- molecular docking (feasibility of selected compounds from fruit extract

to form complex with Uamylase, Uglucosidase and hDPP 11I)
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Stenrmin

Iridoid and phenolic compounds in cornelian cherry fruit extracts.

No. Compound tr (min) Momax Calculated as  Apatinski rani Backa KIC1 R1 Elegantnyi Semen Svetlyachok

1 Loganic acid (LA) 135 240 LA 852.04 + 10.68° 111130 = 22.46° 490.67 = 14.42 062.84 + 22.24° 55345 + 1508 780.03 + 20.50° 105478 + 21.31°
2 Sweroside (Sw) 19.2 239 LIn 20.05 = 0.597 65.77 = 1.52° 14.49 £ 0.42° 45.65 + 1.32° 25.60 + 0.52° 36.01 + 0.83° 62.21 = 1.62°
3 Secoxyloganin (Sec) 27.5 240 Ln 1.06 = 0.03° 401 = 0.08" 1.01 = 0.02¢ 3.69 = 0.117 1.84 = 0.04¢ 3.45 + (.10 463 = 0117

4 Loganin (Ln) 221 239 Ln 1.95 = 0.05% 4.83 = 0.10¢ 0.47 = 0.01° 10.09 = 0,297 6.27 = 0.14° 8.47 + 0.24" 491 = 0.11¢

5 Cornuside (Cn) 42.0 239,272 Cn 69.35 + 1.60%¢ 125.87 + 3.27° 59.41 = 1.37¢ 71.42 + 1449 113.37 + 2.29° 162.51 + 4.69° 121.02 + 3.49°F
6  Delphinidin 3-O-galactoside (Dp3gal) 13.9 525 Cy3glu 1.42 + 0.03"° 0.93 = 0.02° 0.88 + 0.02% 019 = 0.00° 219 + 0.04" 1.99 + 0.06" 20.84 + 0.86°
7 Cyanidin 3-O-galactoside (Cy3gal) 15.7 518 Cy3glu 21.80 = 0.63" 105.20 = 2.43° 77.10 = 1.56"° 36.63 = 0.85%° 153.46 + 3.09° 257.48 + 520" 068.20 + 27.95°
8  Pelargonidin 3-O-galactoside (Pg3gal) 18.4 505 Pg3glu 106.11 + 2.14° 5208 = 1.50° 130.83 = 3.02° 5531 + 1.44° 121.66 + 3.51° 14433 = 292°  211.06 = 4.87°
9 Pelargonidin 3-O-robinobioside (Pg3rob) 21.7 503 Pg3glu 3.76 = 0.10¢ 3.21 = 0.06% 8.84 = 0.18" 2.88 = 0.08° 7.46 + 0.17° 6.93 + 0.20° 10.09 = 0.23°
10 Kaempferol 3-O-galactoside (Kf3gal) 41.2 342 Q2gal 0.28 = 0.01* 0.13 = 0.00¢ 0.32 = 0.01° 0.12 = 0.00¢ 0.25 = 0.01° 0.25 = 0.01° 0.26 = 0.01°

11 Gallic acid der (GA der) 3.6 275 GA 0.31 = 0.01%* 0.38 = 0.01%%= 0.26 = 0.01% 1.70 = 0.05" 0.46 = 0.01° 0.43 + 0.01%¢ 286 = 0.07%
12 Gallic acid (GA) 5.0 270 GA 0.18 = 0.00¢ 0.36 = 0.01° 0.10 = 0.00% 0.62 + 0.02° 0.61 + 0.01° 0.61 + 0.02° 0.77 + 0.02°
13 cis-Caftaric acid (cCftA) 10.2 327 CA 0.16 = 0.00° 012 = 0.00° 0.12 = 0.00" 0.19 + 0.00" 0.11 + 0.00" 0.15 = 0.00° 0.23 = 0.01°
14  trans-Caftaric acid (cCftA) 13.6 327 CA 001 = 0.03" 0.37 = 0.01%¢ 0.40 = 0.017 0.66 = 0.02° 0.30 = 0.01° 0.44 + 0.01¢ 1.22 = 0.04°
15*  p-Coumaric acid derivatives (pCoAsum) 10.6-17.7 308-3210 pCoA 0.21 = 0.00% 0.26 = 0.00° 0.36 = 0.00% 0.27 £ 0.00° 0.41 = 0.01° 0.44 = 0.00° 0.67 = 0.00°
16  Ellagic acid (EA) 38.3 254 EA 1.09 = 0.03° 2.80 = 0.06° 0.43 = 0.01° 2.06 = 0.05¢ 1.32 = 0.03° 3.32 + 0.07° 540 = 0.16"

TOTAL 1080.08 = 18.747 1477.64 = 1044 70476 = 17.01° 119436 + 22.10° 088.82 = 6.99° 141500 = 14.80° 2478.24 = 5.19°

Results are given as mg of the compound per 100 g lyophilized fruit; mean value + SEM. Different small superscripts within the same column denote values that differ significantly according to Duncan’s test (p < 0.01).
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BIGIGUIC:

Biological activities of cornelian cherry fruit extracts - antioxidant activity (FC, FRAP, DPPH), antiproliferative activity on HT29 cells, inhibition of a-amylase, a-
glucosidase and DPP III enzymes.

Activity Calculated as Apatinski rani Backa KIC1 R1 Elegantnyi Semen Svetlyachok

FC mg GAE/g LF 10.15 + 0.33° 15.01 + 0.34° 10.99 + 0.09%¢ 11.80 + 0.29¢ 11.25 + 0.05° 14.08 + 0.03° 21.68 + 0.11*
FRAP mg AAE/g LF 7.83 + 0.34f 14.37 + 0.16°¢ 911 = 0.13f 11.71 = 0.96° 12.22 = 0.66%¢ 15.63 + 0.67¢ 23.95 + 0.32°
DPPH ICsp (mg/mL)* 3.17 + 0.01f 1.83 + 0.02° 359 + 0.038 1.94 + 0.01° 2.79 + 0.04° 2.10 = 0.01¢ 1.76 + 0.012
HT29 ECso (mg/mL)* 12.69 + 0.26° 9.93 + 0.23" 13.97 = 0.32° 13.68 = 0.28° 13.07 = 0.38° 13.48 + 0.31° 9.14 = 0.21*
a-Amy ICso (mg/mL)* 8.00 + 0.23%¢ 3.56 + 0.15% 13.81 + 0.49° 7.71 + 0.52° 11.65 + 1.21° 10.34 + 0.85%¢ 431 + 0.12°
a-Gls ICcn (me/mL)* 0.29 + 0.01° 0,37 + 0.01¢ 019 + 0.00° 028 + 0.01° 037 + 0.01°¢ 0,33 + 0.01° 0,19 + 0.00°
DPP III ICsp (ng/mL)"” ND 40.45 + 0.09" 180.12 = 4.63¢ 42.82 = 0.10° 101.62 + 0,89° 4412 + 0.22° 33.86 + 0.17%

Results are given as mean value + SEM. Different small superscripts within the same column denote values that differ significantly according to Duncan’s test
(p < 0.01). ND = not detected.
* mg of lyophilized fruit (LF)/mL of the added extract.

" ug of lyophilized fruit (LF)/mL of the reaction medium.
Abbreviations: FC, Folin-Ciocalteu reducing capacity; FRAP, ferric reducing antioxidant power; DPPH, scavenging capacity of DPPH radical; HT29, antiproliferative
effect on human colon cancer cells; a-Amy, a-amylase inhibition activity; a-Gls, a-glucosidase inhibition activity; DPP III, dipeptidyl peptidase III inhibition activity;
LF, lyophilized fruit; GAE, gallic acid equivalents; AAE, ascorbic acid equivalents; ECg, effective sample concentration necessary to decrease 50% of the cellular
viability; ICsq, concentration that inhibits 50% of the enzyme activity, or neutralizes 50% of the DPPH radical.
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- 3D structure of hDPPIII( PDB | D: 3FVY, resolution 1.9 j)
- Compounds (PubChem)
- AutoDock Vina 1.1.2

- VMD 1.9.3 & LigPlot+ (visualization & ligand-receptor interactions)

Pelargonidin 3-robinobioside
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Exploring fruits from genus Prunus as a source of potential pharmaceutical %8s

agents — In vitro and in silico study

Boris M. Popovic ™ , Bojana Blagojevic®, Alicja Z. Kucharska ", Dejan Agic®, Nenad Magazin “,
Maja Milovi¢®, Ana Teresa Serra ™"

In vitro
- fruit extract preparation in solvent (water / etOH = 1:1)
- UPLC qTOF- MS/MS analysis
- antioxidant activity (FC, FRAP, DPPH)
- antiproliferative activity on human colon cancer HT29 cell line

- inhibition of Uamylase, Uglucosidase and hDPP IlI

In silico
- molecular docking (feasibility of selected compounds from fruit extract

to form complex with Uamylase, U glucosidase and hDPP III)



Determination of phenolic compounds

Duantitative amounts of phenolic compounds found in Prunus fruits.

No plum “wlaglaéa’ damszon white purple-leaf red white sweet sweet sour steppe mahaleb blackthorn  peach apricot
plum damszon charry cherry cherry cherry eherry, wild cherry cherry charry
plem plum plum ype

3-0-Caffeoylquinic acid 3.39% 705" 156.92* 69.62" 079 287 % 7.88° 138% 727 1128 - - 21.50¢ 36.93° 1.50%

5-O-Caffeoylquinic acid - 300% 064" 5.40° - 074" 10.08" - - - - - - 23.42*  231®

Mathyl 3-0- 86.87" 105.34° 52.05% 2245 - - - 56.68" 142.00" 2253 % - - 271.04" - -

caffeoylquinate

Ferulic acid hexoside - - - - - - - - - - 15.30¢ - - - -
m-Coumaric acid hexoside - - - - 374.65" - - -

6 Mathyl 3-0p- 5.25° 224" 2417 1.58" - - - - 10.05% 20.15° 23.46" - 31.33* - -

coumarcylquinate

7 Methyl 4-0- 6.07" 7.35° 6.01°
caffecylquinate

8 Ethyl 4-O-caffeoylquinate 379" 3.05° 208"

] Methyl 5-0- 38 618 229°
caffeoylquinate

10 Ferulic acid hexoside - - - - - - - - - 65.93" - - - -

11 Methyl 4-0p- - - - - - - - 075" - 0.00" 2537 - - - -
coumarcylguinate

12 Methyl 5-0p- - - - - - - - - - Tr ac.37™ - - - -
coumaroykquinate 1

13 Methyl 5-0p- - - - - - - - - - - 8.32* - - - -
coumaroykquinate 2
Total phenolic acids 100,18 190,56 238,517 129.58¢ 0.70 % 3.86™ 21.500 74,2450 180.02° g7.88" 210.86° 374.65" 365.50° 50,35 .71

[AEE

m o

- - - 6.59" - - - - 17.48* - -
- 0.25° 3.54% 3.48% 10.13° 43.17" 147.10* - 210 - -

14 Quercetin 3-0-{2" &'~ - - - - - - - - - - - 41.23% - - -
dirhamnosyllhexoside

15 Quercetin 3-0-pentosyl- - - - - - - - - - - - 7.09" - - -
hexoside 1

16  Kaempferol 3-0-(2" 6"~ - - - - - - - - - - - 6.30" - - -
dirhamnosyllhexoside

17 Quercetin 3-Othamnosyl - - 8.37* 6.20% - - - - - - - - - - -
(1 — 6lhexozide

18 Quercetin 3-O-mutinoside  17.46" 2301° 33.03" 6.23

19 Quercetn 3-0-pentosyl- - - -
hexoside 2
Quercetin 3-O-glucoside - 213" 2.01¢ 063" Tr Tr 1.04% - B8.86° 0.84 1 3.73° 26.53% 1212 1.01% ] 1o

21 Quercetin pentoside - - - - 0.54° 0.46° 274" - - - - - 3.58 - -

22 Kaempferol 3-0- 0.92¢ - Tr - - - - - 6.04° 1.094 22 96 677" - - -
rutinoside

23 Isorhamnetin 3-O- 283" 3.91° Tr 0.08" - Tr - - - 7.14" 38.27* - 542" 0.88" -
rutinoside

24 (uercetin pentocide - - - - 3.61" 3.38° 15.67" - - - - - - - -

2

2

3057 16.96" 487" 25.28° 12.83 % 4203" 52.60" 36.50° 2108 19.17°
- - - - - - 3.41° - -

Quercetin rhamnozide - - - - Tr - 1.668 - - - - - 3.30* - -
Quercetin - - - - - - 416" Tr 0.83° 0.70% 2.31° sS57™ 201* - -
Total Aavonols 21.21% 29,95 50.30" 14.06" 6.88' 6.89' 43.13° 4.87' 41.01° 23.50 % 109.30" 146.27* 66.53° 4.90¢ 20.36

27  Cyanidin 3-O-sophorogide - - - - - - - - - a.02* 4.68" - - - .

28 Cyanidin 3-0-(2- - - - - - - - - - 207.15* 173.05" - - - -
glicosylimtinoside

9 Cyanidin 3-0-glucocide - -

- - - - 2.02¢ 67.67" 3.02¢ 3.62° 195.23* 58.35° Tr -

30 Cyanidin 3-O0-(2xylosyl) - - - - - - - - - 2.14¢ 86.16" - - -
rutinoside

31  Cyanidin 3-O-rutinocide - 1106 367" - 1.09¢ Tr - 41.68° 267 40% ag.14* 116.30% 172.48% 74.257 - -

32 Pelargonidin 3-0- - - - - - - - 068" 445" - - - - - -
rutinoside

33 Pecnidin 3-O-glucoside - - Tr - - - - - - - - - 2.34" - -

34  Peonidin 3-O-rutinoside Tr 2.65% 2.32¢ - - - - 2764 12.38% 2.05° 10.77° - 30.36* - -
Total anthocyanins Tr 3.76¢ 822¢ - 1.09¢ Tr - 47,14 351.90% 333.64°  310.65°  453.88" 171.29° Tr -
Total 120.30  233.27° 297.03° 143.65%  8.76' 10,75 64.63 " 126.24%  572.04° 44501 730.81° 974.79* 602.33° 64.24 24.07'

£ b

Rezults are expressed as mg/ 100 g of Liophylized fruit (LF). Values are means (n = 3), the relative standard deviations for all compounds were == 5%. Values in the same row with different letters are significantly different at
p < 0.01. Abbreviation Tr - in fraces.
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Biological activities of Prunus fruits

Bioactive potential of Prunus fruits: Antioxidant capacity (FC, FRAP, DPPH), antiproliferative effect in HT29 cells, inhibition activity of a-amylase, a-glucosidase, and

dipeptidyl peptidase III.

Bioactivity FC FRAP DPPH HT29 o-Amy a-Gls DPP 11L

Unit mg GAE/g LF mg AAE/g LF ICgq (mg/mL) * ECs5q (mg/mL)* IC5p (mg/mL) * IC5¢ (mg/mL) * ICsq (pg/mL) *
plum 5.99 + 1.59 ¢ 2,63+ 031" 571 +0.13 23.27 + 1.05¢ 46.69 + 4.334 5.72 + 0.25%" -

‘vlaskaca’ 10.81 + 0.38" 6.32 + 0.66° 2.47 + 0.06¢ 15.69 + 0.55Y 45.54 + 3.33" 1.48 & 0.07° 101.71 = 2.71¢
damson plum 1029 + 0.13% 538 +0.20%  3.55+002° 21.40 + 0.96 103.45 + 5.43° 1.39 £ 0.06° 69.44 + 1.67°
white damson 8.43 + 1.37° 376+ 0.62%  4.04+003" 30.88 +1.36 ¢ 43.63 + 3.88%¢ 411+5098% 78.49 + 2.24¢
purple-leafcherry plum 2,96 + 1.52M 1.35+£038%  2882+037" 24.03 + 1.08f 136.23 + 17.34° 28.44 £+ 1.22 179.60 £ 11.60 ¢
white cherry plum 3.78 + 0.27" 2.37 + 0.47%" 1575 + 0.21™ 19.80 + 0.69° - 6.18 + 0.27°" 213.67 = 14.32 ¢
red cherry plum 2.25 + 0.07° 1.95 £ 0.32®% 29,12 + 0.50" 11.65 + 0.50° 40.35 + 3.07¢ 10.15 = 0.46™ 129.90 + 2.61°

sweet cherry

sweet cherry, wild type
sour cherry

steppe cherry

mahaleb cherry
blackthorn

peach

apricot

Reference compound®

6.54 + 0.58
17.45 + 0.42°
15.81 + 1.50°
28.78 + 0.16%
16.72 + 0.98°
26.36 + 0.82P
4.84 + 0.45%0
3,80 + 0,63%

4,20 + 0.59 &
17.69 + 0.92°
14.99 + 0.90¢
27.23 + 1.58°
19.67 + 1.44°
20.89 + 0.67°
3.30 £ 0.16 ¢
3.06 + 0.27%"

5.19 + 0.09*

1.32 & 0.03°

2.31 + 0.04°

0.83 + 0.00°

1.66 + 0.03¢

1.18 + 0.02°
6.53+0.16 &
12.28 + 0.13*
Trolox 0.04 + 0.00

50.27 + 2.26 »
20,25 + 1.26 ¢
13.12 + 0.58°
6.68 + 0.29°

52.70 + 1.84 "
6.84 + 0.30*

32.56 + 1.14 ¢
11.56 + 0.51°

41.80 + 5.20¢
37.46 + 4,459
18.44 + 1.86°
4.61 + 0.39°
43.95 + 7.10¢
1.11 + 0.04®

Acarbose 0.11 + 0.01

3.06 + 0.11f
1.40 £ 0.05°
0.62 + 0.69°
0.41 + 0.02°
0.96 + 0.04¢
0.78 + 0.03°
3.89+0.18 ¢

Acarbose 3.73 + 0.08

33.76 + 0.06°
196.23 + 4,31 ¢
27.49 + 0.04°
205.93 + 6.55 ¢

Results are given as mean value + SD (n = 3). Values in the same row with different letters are significantly different atp < 0.01. * mg of lyophilized fruit (LF)/mL of the
added extract. ~ pg of Iyophilized fruit (LF)/mL of the reaction medium.
Abbreviations: FC, Folin-Ciocalteu reducing capacity; FRAP, ferric reducing antioxidant power; DPPH, scavenging capacity of DPPH radical; HT29, antiproliferative
effect in human colon cancer cells; aAmy, a-amylase inhibition activity; «-Gls, a-glucosidase inhibition activity; DPP III, dipeptidyl peptidase III inhibition activity.




Molecular. docking

- 3D structure of hRDPPIII( PDB | D: 3FVY, resolu
- Compounds (PubChem)
- AutoDock Vina 1.1.2

- VMD 1.9.3 & LigPlot+ (visualization & ligand-receptor interactions)

0

Quercetin 3-O-rutinoside

Binding energy

1\i'—':" A Crl‘Jmpoqlncl Q - ) keal/mol
1. 30 Cafi-.:eoj..-'lqu\i’nic acid 7 -1.9
2. 3-0-Caffeoylguinic acid -1.5
3. Methyl 3-O-caffeoylquinate -7.8
4. Methyl 4-O-caffeoylquinate -8.5
3. Ethyl 4-O-caffeoylquinate -1.6
6. Methyl 5-O-caffeoylquinate -1.5
1. Methyl 3-0-p-coumarovlguinate -2
8. Methyl 4-0-p-coumaroylguinate -71.8
9. Methyl 5-0-p-coumaroylguinate -2
10. 3-p-Coumaroylquinic acid” -7.6
11. 4-p-Coumaroylquinic acid” -8.6
12. 5-p-Coumaroylquinic acid” -8.0
13 Caffeic acid” -6.2
14, p-Coumaric acid” -5.9
15, p-Coumarnc acid” -6.4
16.  m-Coumaric acid” -6.1
17.  Ferulic acid” -5.9
18. Quercetin 3-0-rutinoside 9.4
19. Quercetin 3-0-glucoside -1.4
20. Quercetin 3-0- rhamnoside -1.9
21, Quercetin -8.2
22, Kaempferol 3-O-rutinoside -93
23, Isorhamnetin 3-O-rutinoside a1
24, Cyanidin 3-0-glucoside -71.4
25, Cyamdin 3-O-rutinoside -8.9
26.  Cyamdin 3-O-sophoroside -8.5
27 :fu?:?siiﬁritgléida 80
28. Cyanidin 3-O-{xylosyl)rutinoside a1
20, Peonidin 3-0-glucoside -7.2
30.  Peonidin 3-O-rutinoside -85
31.  Pelargonidin 3-O-rutinoside 91

0
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INACTIVATION OF HUMAN DIPEPTIDYL PEPTIDASE Il
BY QUINAZOLINONE DERIVATIVES

Dejan,A¢ialf a Karnag, Domago]j
Komar, ZrinkaKar al iSanja Tomil, Ma

International conference 18thRu g i D& ws
Il ndustryo, 2020, 124.
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- 3D structure of semi-closed form of hDPP lli
- Compound QD8 (Avogadro 1.2.0.)

- AutoDock Vina 1.1.2
VMD 1.9.3 (visualization & ligand-receptor interactions)




8 Pharmaceuticals 2021, 14, 540

Article
Coumarin Derivatives Act as Novel Inhibitors of Human

Dipeptidyl Peptidase III: Combined In Vitro and
In Silico Study

Dejan Agi¢ "*(), Maja Karna$ ', Domagoj Subarié¢ !, Melita Lon¢ari¢ (0, Sanja Tomié¢ 3, Zrinka Kara¢ié¢
Drago Beslo 10, Vesna Rastija !, Maja Molnar 2, Boris M. Popovié¢ 4 and Miroslav Lisjak !

In vitro
- inhibitory potential of 40 compounds toward hDPP Il

(% inh, IC5, for selected compounds)

In silico

- QSAR
- molecular docking

- MD simulations

3
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DPP |1l inhibitory activity

Compound

o Substituents DPP III inh. (%)*
1 3-acetyl; 6-bromo 2851
2 3-acetyl: 6-hydroxy 12.79
3 3-acetyl: 7-diethylamino NA
4 3-acetyl; 7-hydroxy 16.17
5 3-acetyl; 8-ethoxy NA
6 3-acetyl: 8-hydroxy NA
7 3-acetyl 7.77
8 3-benzoyl: 6-chloro 441
9 3-benzoyl: 6.8-dibromo NA
10 3-benzoyl; 6-hydroxy 67.53
11 3-benzoyl; 7-benzo 22,79
13 3-benzoyl: 7-methoxy 16.50
14 3-benzoyl; 8-ethoxy NA
15 3-benzoyl 9.61
16 3-cyano: 6-bromo 7.93
17 3-cyano; 6-methoxy 19.82
18 3-cyano; 6-hydroxy 44.55
19 3- cyano: 7-benzoyl 7.05
20 3-cyano; 7-methoxy NA
21 3- cyano; 8-hydroxy 62.56
22 3-cyano:; 8-ethoxy NA
23 3-cyano NA
24 3-ethoxycarbonyl: 6-bromo NA | |
25 3-ethoxyearbonyl; 6-chloro 20.08 C H
26 3-ethoxycarbonyl: 6-dihydroxyamino 59.71 S 3
27 3-ethoxycarbonyl: 6-hydroxy 66.02 \ O
28 3- ethoxycarbonyl; 6.8-dibromo 2941
29 3-ethoxycarbonyl; 7-methoxy NA
30 3-cthoxycarbonyl; 8-ethoxy NA
31 3- ethoxycarbonyl NA \
32 3- methoxycarbonyl: 6-bromo 6.48 O \ O
33 3-methoxycarbonyl: 6-dihydroxyamino 21.19 H O
34 3-methoxycarbonyl; 6-hydroxy 2350
35 3-methoxycarbonyl; 6-methoxy 9.95
36 3-methoxycarbonyl; 7-hydroxy 100 (2.14 pM)
37 3-methoxycarbonyl; 7-methoxy NA
38 3-methoxyecarbonyl 2.26
39 coumarin NA
40 7-hydroxy coumarin 2.14

*atthe1l 0 O micohcentration of the compound l

@)



[ QSAR analysis }

Basedon theQSARanalysis, structures of two modified compoud@sand 43) with
possible improvedctivityare proposedog (%nh. hDPHII) 3.08 and 3.0&spectively.
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Best docking pose of compound 12 at the
nDPP |l binding_site

- 3D structure of semi-closed form of hDPP llI
- Compound 12 (Avogadro 1.2.0.)
- AutoDock Vina 1.1.2

VMD 1.9.3 & Discovery Studio Visualizer, version 20.1.0.19295 (visualization & ligand-receptor interactions)

»S1' S1 §2'
HIS568

MET569
$1°'$2' 82
/ALA388 s2
GLU316
‘M PRO387
TYR417
PHE109 ILE315
e ILE386
S3'
s1°
GLU329

B

(A) Best docking pose for compound 12 in the inter-domain cleft of hDPP Il (-8.6 kcal/mol); (B) Potential interactions of
compound 12 with amino acid residues of hDPP lIl. Substrate binding subsites S1, S1', S2, S2'and S3' are indicated.
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Interactions of compound 12 at the
nDPP |l binding_site

........

2D diagram of compound 12 interactions with the hDPP Ill residues for the
best docking pose.



MD simulations

- 3D structure of semi-closed form of hDPP Il in complex with compound 12
- parameterization: AMBERTo0Is16 (GAFF and FF 14SB force fields for ligand and protein, respectively)
- zinc cation: new hybrid bonded-nonbonded parameters

- MD simulations (300 ns x 3): pmemd module of AMBER16 software package

— RUNI1

— RUN2

— RUN3
Runnin;

crage for RUN 3
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)

| I N
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t/ns

200

250

300

RMSD profile of the protein backboneatoms(left) and ligand havy atoms(right) obtained during 300nsof MD simulations.
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Overlay of the hDPP Il with compound 12 in its preferable binding mode after 300
ns of MD simulation for runl (cyan), run2 (green) and run3 (yellow). Hydrogen
bondsare depictedasgreendashedline.
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hDPP Il residuesinvolved in native contactsand H-bonds formation with compound 12 for run 1 (left), run 2 (middle) and
run 3 (right) . H-bondsare depictedasgreendashedline, and compound 12 aslight blue sticks.
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Native contacts between hDPP Il residues and compound 12 with 2
relative occupancy of more than 30% during 300 ns MD simulations.



