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Table S1. Galanin Receptors homologous templates, identified via BLAST.

S. Description Max Total Query E Identity PDB

No score score Cover value (%) ID
GalR1

1 Chain A, Kappa opioid receptor 147 147  79%  le-41 33.69% 6VI4 A

2 Chain A, Orexin receptor type 1 133 133 77% 2e-36 33.57% 6TOD_A

3 Chain A, Soluble cytochrome b562, 138 138 80%  2e-37 33.68% 4N6H_A
Delta-type opioid receptor chimeric
protein

4 Chain R, N-formyl peptide receptor 2 104 104 81% 1le-25 29.32% 60OMM_R
GalR2

1 Chain A, Soluble cytochrome b562, 135 135 78%  3e-36 31.73% 4N6H_A

Delta-type opioid receptor chimeric
protein

2 Chain A, Fusion protein of Nociceptin 150 150 71% 2e-41 35.00% 4EA3 A
receptor and cytochrome b562

3 Chain R, C-C chemokine receptor type 115 115 83%  2e-28 2551% 6WWZ R
6,C-C chemokine receptor type 6

4 Chain A, Substance-P receptor 928 928 66% 4e-21 28.09% 2KS9 A
GalR3

1 Chain A, Kappa opioid receptor 134 134 81% 8e-37 29.41% 6VI4 A

2 Chain A, Soluble cytochrome b562, 127 127 81%  2e-33 3151% 4N6H_A
Delta-type opioid receptor chimeric
protein

3 Chain A, Soluble cytochrome 127 127  79%  3e-33 30.79% 4RWA_A

b562,Delta-type opioid receptor
4 Chain R, Muscarinic acetylcholine 959 959 79% 3e-22 27.33% 60l_R
receptor M1
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Figure S1. Structure of Galanin receptors ligands.

sp|P47211|GALR] _HUMAN/1-3- 1 MELAV LSE PEPPAPEP PLF IGV INFVTLVVFGLIFAL VL SLVITVLA SK.G - - 64
sp|043603|GALR2_HUMAN/I-3 1 MNV - S CPGAGNAS- - - - - - - GGG AV I V LLFALIFLV TLVLAVLL QA - 36
splOGO755|GALR?_HUMAN/I-3 1 - - - - - - MADAQMI - - - ------- SLDSPGSVGAVAV VVFALIFLL GLVLAVLLQP SAWQ 51

sp|P47211|GALR] _HUMAN/I-3- 65 K.R LFILNLSI LAYLLFCI VYALPTWVL AFIC YFHT SMLvr L AAM 131
sp|043603|GALR2_HUMAN/I-3 - LFILNLGV LCFILCCV| GWVF SLLC AV FLIF F LAAV L 121
splO60755|GALR3_HUMAN/I-3 5" E.G DLFILNLAV LCEILCCWV AWLF ALVC LLOY LAAVEV 112

sp|P47211|GALR! _HUMAN/I-3- 132 YVAIV.SR VS ALLGV CIWAL IAMAS VAYHQGLFHP.AS Q FCWE QWP K 198
sp|O43003|GALR2_HUMAN/I-3 122 YLAI H ALAAT LIWGL LLF -¥RQSQLA VCHEBIAWS A Ile

sp|lO60755|GALR3_HUMAN/1-3 119 YLAV ARAAV LVWLLAALF YGTV.YGALELCV’ AWE. 182
sp|P47211|GALR] _HUMAN/I-3- 199 AYVVC FVFEYLLBLLL I CFCYAKVLNHLHKKLENMSKK EAS TA.QT VLVVNVVVEGI SWL 261
splO43603|GALR2_HUMAN/I-3 186 Al\ FVFSYLLBVLVLGLTYA L YLWRAVDBVAAG IILIVAALFCLCWM 250
sp|O60755|GALR3_HUMAN/1-3 183 A ARFAAEYLLBVAVVSLAYG FLWAAVG AGAAAAEAR ATGRAG AML AVAALY AL CWG 249

sp|P47211|GALR]_HUMAN/1-3- 262 IHLWAEF A‘ FL 1-' A CLAYS IIYAFL 1-:N1= AYKQVFKCHI.KD SHL 328
sp|O43603|GALRZ_HUMAN/I-3 251 LILCVWF Yu. LVSYA IVYALV TICAGLLG -P 315
splO60755|GALR3_HUMAN/I-3 250 LILCFWY| FS.A YAC CLAYA] LVYAL A R F ARF RLWP CGR RHRA 316
sp|P47211|GALR] HUMAN/I-3: 329 SDTKESKS - - - - - - - - - - RIDTP - - - - - - - - CSTNCTHV - = < = =« o m o s e e e e i e mm e o 349
sp|O43603|GALRZ HUMAN/I-3 316 GIAS GIVCAAARGTHSGS VLERES SDLLHMSEAAGALRP C‘.ASQ [S5 5 T .CP.SWQ 373
sp|O60755|GALRS HUMAN/I-3 317 RALRBVR - - - - - - - - - - - - o oo oo oo BasscrpecB@D ARBSGRLLAGGGQGP VHG 360
sp|P47211|GALRI_HUMAN/I-3: = = = = « = = = = = = = = =
sp|O43603|CALRS_HUMAN/I-3 374 IPKAGD SILTVDVA 387
sp|O60755|GALR3_HUMAN/1-3 361 @E AARGPE - - - - - - 368
M| Thri16 (GalR1) [ | His263, His264 (GalR1) M| Phe275 (GalR1) Phe282 (GalR1)
Phel06 (GalR2) His252, His253 (GalR2) Phe264 (GalR2) Tyr271 (GalR2)
Tyrl03 (GalR3) His251, His252 (GalR3) Phe263 (GalR3) Tyr270 (GalR3)

Figure S2. Sequence alignment of Galanin receptors. Similarity between the binding site of three receptors

are annotated with the box of different colors.

The alignment of receptors sequence was achieved using ClustalW, and as expected, low sequence
similarity was observed at the N and C terminus. However, transmembrane helices were perfectly
align. A significant similarity between the binding site residues were observed, however
inconsistency was also observed. For instance, Phel115 and Phe186 of GalR1 aligned to 1le105 and
Vall74 of GalR2 and 11e102 and Leul71 of GalR3, respectively. Similarly, Glu271 and His267 of



GalR1, were replaced by Tryptophan and Isoleucine residues in GalR2 and GalR3. These

inconsistencies may account for the selectivity between the receptors.

GalR1

p|P47211\GALRI_HUMAN/I-349 l MELAVGNLSE
OVI_I[Chaing/]-307 = N eeemaneenn

‘WPEPPAPEPGILFGIGVENFVTLV FGLII |v - KPG rrsTHMLF 73
T pg ATPVIITARYSVYV L V| {F u MKTARMIY 46
p|P47211\GALRI_HUMAN/1-349 IL. .LAYLLFC_ .ALPT'VL'AFI FIHYFFTVS LV-AA-VIIV SRRSSSL 146
6V14_1|Chains/1-307 ALEMA -LVTTTY LNl FED VLRI VLS IDYYNME T TN 1MvclPVKALDF 118

|P47211\GALRI_HUMAN/I-349 147Iv LLGVG. .uwxs-pvnuq LFHPRASNQTF .]1; KKAYVVIT' GYLL LILI 216
OVI4_L|Chaine/1-307 nofrrrxkMKI NI SSVGISAIVLGETKVREDVDVIE DYSWWDLFMK I MV BAFVI 191

\P47211\GALRI_HUMAN/1-349 217 CFAKVLNEJHKK - Ixm RKKSEAS KKKTAQT-V Gl;»ILIH.lH WAEFEVFPLTPSFLFRITA 288
6VI4_1|Chaine'1-307 192 1VEMMTLMILE| REKDENLRRITEL ANV VCRTRIEMNF INVEALBMSTsHSTIALSSYYFC 264
p|P47211\GALRI_HUMAN/I-349 289 HC .V-I-D RKAYKQVFK-CHIJJKDSHLSDTKESKSRIDTPPSTNCTHV 349
OVI4_1|Chaine/1-307 265 1 ANG L L KRCFRDFCFPLKMEMERQSTS - == v v eeemencnanannn 307
GalR2

WIODONGAIRY JUBANIIIE: v ooerie iy i S e B e e R S S St T i o e i S i e e R e S
4BA3_I|Chaing/1-434 1 DYKDDDDGAPADLEDNWETLNDNLKVIEKADNAAQVKDALTKMRAAALDAQKATPPKLEDKSPDSPEMKDFRE 73
PIO43603\GALR2_HUMAN/I-3S7 1 = = s e v e we e e e MN.-.VsficP----....... GA SQAGGGGWHJEAVI - - VPLFALIFLVTV r. 46
4BA3_1|Chaing/l-43¢ M Grnn.chwnuxuus KVKEAQAAAEQLKTTP YIQKYLEMAFLELGLKVTIVGEYLAVCVGHEL LEMCEM 146

p|C43603|GALR2_HUMANII-387 47 LAJL GGQAV;‘-T. I. LCF1 ccv-Allle'r DGIV.;;L.AIHFLIFLT AlS-AlV 119
4BA3_1|Chaine/1-434 147 MYB T EETKMKTA FEMALEETL - vBLTL Gl 1 LEGFP A THIAIDYYNMFTHT THR 218

P|043603|GALR2_HUMAN/1-387 1 IV. .PY LH«PEL.PP.NIL'AIGL.GISLLF:‘»GlYL;‘-YYP.QSQLANLTVIH- . -IA\VSAPF.P.P.AMD 189
4BA3_I|Chaing/1-434 219 CHEIRALD VIS SKNQEVNVARMANA S VVGVEIVAIMGSAQVEDEETEMLVE IMTPQDYWGPVF AN 291

P|O43603|GALR2_HUMAN/1-387 190|T|V.YLL LGLT! AP.TL'YIWPA DPVAAGSGARJAK v' leAlLICL'T HALIflcvwell 262
4BA3_1|Chains/i-434 292 {1 ML F 1V 1svcllsLMI ELLSGSREKDENL vEvEVEY G vQVEVAQGLHE 363
P|0436031GALR2_HUMAN/I-387 263 QFJLTRATYJLRILSHLVS .v.v.l.vsxn RKG TIIAGL APGPA.,GPVCAAAPlTISGSV 334
4BA3_I|Chaing/1-434 364 VQESSETAVIIILRFCTALG L LEMFLDENEKACEMKFECAS A PLEV HHEH 429
P|043603|GALR2_HUMAN/I-387 335 LERES SDLLHMSEAAGALRPCPGASQPCILEPCPGPSWQGPKAGDSILTVDVA 387
4BA3_I|Chains/l-434 L N e o B T D S S D A S A e a3
GalR3
PIOCO7SSIGALRS_HUMANII-368 = o o o oo eeccaooenecennnonansacscaceacesnseescacscaccsacacscccnasnsccacasns
SN6H_1|Chain/l-414 1 GGTTMADLEDNWETLNDNLKVIEKADNAAQVKDALTKMRAAALDAQKATPPKLEDKSPDSPEMKDFRHGFDIL 73
DIOCO7SSIGALRS_HUMANII-368 1 < = =« v o oo e meeeceoeconannns MA - - - -DAQNIS . VGIVAV vvvvvv PVVFALIFLL TV.GLV 38
4NGH_I|Chain/1-414 74 VGQIDDALKLANEGKVKEAQAAAEQLKTTRNAYIQKY A SLALATAITALYSAVCAVELLEE- - - 143
POO0TSSIGALRS_HUMAN/I-368 39 LAJMEL QP PJA-\’QEPG*‘TID . LCFILCCV ATI TLDA . I -HLLllLT Y A
ANGH_I|Chain/1-414 144 - VMFEIVEYTKMKTARNI YIF LEMA -LATSTL LMETINP BENL YN

P|0607SSIGALR3_HUMAN/I-368 112 AAU\_ . LRSRAL NII'.AAVGL\I..I‘_'.ALFSA YLSYYGVRYGALELR- - - - - l lEDA 179
4NGH_1|Cham/1-414 214 KALDF AKEKLINICI sGVGVIIMVMAVIERP RDGAVVIRMLQF P S YWD 286
pIO607SSITALRS _HUMAN/I-368 180 P.RP.ALDVATIAAGYLLIVAVV LA THRF 'JAAVGPAIAAAAEAP.R ATG'AG‘AMI IOALYAL.GIHI 253
ANSH_I\Cham/1-414 287 T--VTKICVILFAFVVRILI ITVCIML ML R SVRLLSH- - - SKEKD 1 TRV GAFVV 354
| O6075S|GALRS_HUMAN/I-368 253 ALILCFWYGRFAF - 'ATYICRLASHC'A-C.LV.LASRH PAPI" . HRARRALRR 322
SNG6H_I|Chain/1-414 355 IFVIVWTLVDIDRRDEMLVVMALELC 1 AMG s vLEMF LDEN CRK

|06075S|GALR_HUMAN/I-368 323 VRPASSGPPGCPGDARPSGRLLAGGGQGPEPREGPVHGGEAARGPE 368
ANCH IChalIAN: i aa e e Am RS Rarsa A e A A A R A AaTA B Aia s A

Figure S3. Sequence alignment of three receptors with the templates used for the construction of homology
models. Low sequence identities were observed for the three receptors with their templates (33.6% for
GalR1, 35.0% for GalR2 and 31.5% for GalR3).
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Figure S4. Root Mean Square Deviation of the generated homology models of the three receptors.
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Figure S5. Ramachandran plots of Galanin receptors before and after minimization by MD. A) GalR1, B)
GalR2 and C) GalRs3.
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Figure S6 Verify 3D plot of Galanin receptors. A) GalR1 pre-MD, B) GalR1 post-MD, C) GalR2 pre-

MD, D) GalR2 post-MD, E) GalR3 pre-MD and F) GalR3 post-MD.
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Figure S7. ERRAT plot of Galanin receptors. A) GalR1 pre-MD, B) GalR1 post-MD, C) GalR2 pre-MD,
D) GalR2 post-MD, E) GalR3 pre-MD and F) GalR3 post-MD.
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Figure S8. Root Mean Square Deviation of GalR1 (Violet), GalR2 (Cyan), and GalR3 (Red) in complex
with compound I and Il during initial 5ns (A, C, E, G, I, K) and final 5ns (B, D, F, H, J, L).

Table S2. Docking score and values of different energy components after docking.

Receptor

GalR1

Ligand ID

Score
(kcal/mol)

11
-6.4

-10.4 -9.0

Vander wal
Energy
(kcal/mol)

13.1

13.0 11.9 3.6

Electrostatic
Energy
(kcal/mol)

-0.9

29.7

-0.4

31.0 30.6 0.05

Total Energy
(kcal/mol)

-178271.7

-144996.6

-78338.9

-149945.9 | -78338.9 -116576.7

Torsion Energy
(kcal/mol)

107.4

30.01

105.0

29.3 107.4 17.0




Parameter file for Compound |

;; Generated by CHARMM-GUI (http://www.charmm-gui.org)
;; psfitp.py

;; Correspondance:

;; jul316@lehigh.edu or wonpil@lehigh.edu

;; GROMACS topology file for HETA

12

[ moleculetype ]
; name nrexcl

HETA 3

[ atoms ]

;nr type resnr residu atom cgnr charge mass
1 CG331 0 LG €1 1 -0.267 12.0110 ;qtot-0.267
2 CG2R61 0 LG €2 2 -0.001 12.0110 ;qgtot-0.268
3 CG2R61 O LG C3 3 -0.116 12.0110 ;qtot-0.384
4 CG2R61 0 LIG C4 4 -0.115 12.0110 ;qgtot-0.499
5 CG2R61 O LG C5 5 0.001 12.0110 ;qtot-0.498
6 CG2R61 O LG C6 6 -0.115 12.0110 ;qtot-0.613
7 CG2R61 0 LG C7 7 -0.116 12.0110 ;qtot-0.729
8 CG2D10O 0 LG €8 8 0.193 12.0110 ;qgtot-0.536
9 CG2D10O 0 LG €9 9 0.040 12.0110 ;qgtot-0.496
10 SG302 0 LG S10 10 0.264 32.0600 ;qgtot-0.232

11 OG2P1 0 LIG 011 11 -0.375 15.9994 ; qtot-0.607



12 0G2P1
13  CG321
14 CG321
15 CG321
16 SG302
17 0G2P1
18 0G2P1
19 HGA3
20 HGA3
21  HGA3
22 HGRé61
23  HGRé61
24  HGR61
25 HGRé61
26 HGA4
27  HGA2
28 HGA2
29 HGA2
30 HGA2
31 HGA2
32 HGA2
[ bonds ]
; ai aj

1 2 1

1 19 1

1 20 1

1 21 1

2 3 1

funct

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

b0

012

C13

Ci4

C15

S16

017

018

H1

H2

H3

H4

H5

H6

H7

H8

H9

H10

H11

H12

H13

H14

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Kb

-0.375

0.105

-0.178

0.105

0.265

-0.375

-0.375

0.090

0.090

0.090

0.115

0.115

0.115

0.115

0.165

0.090

0.090

0.090

0.090

0.090

0.090

15.9994 ; gtot -0.982
12.0110 ; gtot -0.877
12.0110 ; gtot -1.055
12.0110 ; gtot -0.950
32.0600 ; gtot -0.685
15.9994 ; gtot -1.060
15.9994 ; qgtot -1.435
1.0080 ; qtot -1.345
1.0080 ; qtot -1.255
1.0080 ; qtot -1.165
1.0080 ; qgtot -1.050
1.0080 ; qgtot -0.935
1.0080 ; qgtot -0.820
1.0080 ; qgtot -0.705
1.0080 ; gtot -0.540
1.0080 ; qgtot -0.450
1.0080 ; qgtot -0.360
1.0080 ; qgtot -0.270
1.0080 ; qgtot -0.180
1.0080 ; qgtot -0.090

1.0080 ; gtot 0.000



10

10

10

13

13

13

14

14

14

15

15

15

16

16

22

23

24

25

16

10

26

11

12

13

14

27

28

15

29

30

16

31

32

17

18



[ pairs ]

; ai aj funct c6 cl2

1 22 1

1 25 1

3 19 1
3 20 1
3 21 1

3 25 1

4 16 1
4 24 1
5 10 1
5 15 1
517 1
5 18 1
5 22 1
5 25 1

5 26 1



10

10

10

10

11

11

11

11

12

12

19

20

21

22

11

12

13

14

23

24

31

32

14

15

17

18

27

28

15

16

29

30

14

26

27

28

14

26



12

12

13

13

13

13

14

14

15

15

16

16

16

17

17

18

18

22

24

27

27

28

28

29

29

30

30

27

28

16

26

31

32

17

18

27

28

26

29

30

31

32

31

32

23

25

29

30

29

30

31

32

31

32

[ angles ]



aj ak

3 22 5

3 22 5

4 23 5

4 23 5

6 24 5

6 24 5

7 25 5

7 25 5

8 16 5

funct

thO

cth

SO

Kub



8 9 26 5

10 9 26 5

9 10 11 5

9 10 12 5

9 10 13 5

11 10 12 5

11 10 13 5

12 10 13 5

10 13 14 5

10 13 27 5

10 13 28 5

14 13 27 5

14 13 28 5

27 13 28 5

13 14 15 5

13 14 29 5

13 14 30 5

15 14 29 5

15 14 30 5

29 14 30 5

14 15 16 5

14 15 31 5

14 15 32 5

16 15 31 5

16 15 32 5

31 15 32 5

8 16 15 5

8 16 17 5

8 16 18 5



15 16 17 5
15 16 18 5

17 16 18 5

[ dihedrals ]

; ai aj ak al funct phi0 cp mult
3 2 1 19 9
3 2 12 9
3 2 1 21 9
7 2 1 19 9
7 2 1 20 9
7 2 1 21 9
1 2 3 4 9
1 2 3 22 9
7 2 3 22 9
1 2 7 6 9
1 2 7 25 9
3 2 7 6 9

3 2 7 25 9



11

12

13

5 8 16

5 8 16

6 7 25

6 7 25

7 6 24

8 9 10

8 16 15

8 16 17

8 16 18

8 16 15

8 16 17

8 16 18

9 10 11

10 9 26

10 9 26

10 9 26

10 13 14

10 13 27



9 10 13 28 9

11

11

11

12

12

12

10

10

10

27

27

28

28

15

15

13

13

13

29

29

30

30

16

16

14

14

10

10

10

10

10

10

13

13

13

13

13

13

13

14

14

14

14

14

14

14

14

14

15

15

15

15

13

13

13

13

13

13

14

14

14

14

14

14

14

14

14

16

16

14

27

28

14

27

28

15

29

30

29

30

29

30

27

28

16

31

32

31

32

31

32

29

30

17

18

9

9

8 16 15 14 9

8 16 15 31

9



8 16 15 32 9
17 16 15 31 9
17 16 15 32 9
18 16 15 31 9

18 16 15 32 9

[ dihedrals ]
; ai aj ak al funct qO
8 9 5 16 2

9 8 10 26 2

#ifdef REST_ON
#include "../restraints/HETA_rest.itp"

ttendif

cq



Parameter file for Compound Il

;; Generated by CHARMM-GUI (http://www.charmm-gui.org)
;; psfitp.py

;; Correspondance:

;; jul316@lehigh.edu or wonpil@lehigh.edu

;; GROMACS topology file for HETA

12

[ moleculetype ]
; name nrexcl

HETA 3

[ atoms ]

;nr type resnr residu atom cgnr charge mass
1 CG331 0 LG €1 1 -0.267 12.0110 ;qtot-0.267
2 CG2R61 0 LG €2 2 -0.001 12.0110 ;qgtot-0.268
3 CG2R61 O LG C3 3 -0.116 12.0110 ;qtot-0.384
4 CG2R61 0 LIG C4 4 -0.115 12.0110 ;qgtot-0.499
5 CG2R61 O LG C5 5 0.001 12.0110 ;qgtot-0.498
6 CG2R61 O LG C6 6 -0.115 12.0110 ;qtot-0.613
7 CG2R61 0 LG C7 7 -0.116 12.0110 ;qtot-0.729
8 CG2D10O 0 LG €8 8 0.193 12.0110 ;qgtot-0.536
9 CG2D10O 0 LG €9 9 0.040 12.0110 ;gtot-0.496
10 SG302 0 LG S10 10 0.264 32.0600 ;qgtot-0.232

11 OG2P1 0 LIG 011 11 -0.375 15.9994 ; qtot-0.607



12 0G2P1
13  CG321
14 CG321
15 CG321
16 SG302
17 0G2P1
18 0G2P1
19 HGA3
20 HGA3
21  HGA3
22 HGRé61
23  HGRé61
24  HGR61
25 HGRé61
26 HGA4
27  HGA2
28 HGA2
29 HGA2
30 HGA2
31 HGA2
32 HGA2
[ bonds ]
; ai aj

1 2 1

1 19 1

1 20 1

1 21 1

2 3 1

funct

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

LIG

b0

012

C13

Ci4

C15

S16

017

018

H1

H2

H3

H4

H5

H6

H7

H8

H9

H10

H11

H12

H13

H14

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

Kb

-0.375

0.105

-0.178

0.105

0.265

-0.375

-0.375

0.090

0.090

0.090

0.115

0.115

0.115

0.115

0.165

0.090

0.090

0.090

0.090

0.090

0.090

15.9994 ; qtot -0.982
12.0110 ; gtot -0.877
12.0110 ; gtot -1.055
12.0110 ; gtot -0.950
32.0600 ; gtot -0.685
15.9994 ; gtot -1.060
15.9994 ; qtot-1.435
1.0080 ; qtot -1.345
1.0080 ; qtot -1.255
1.0080 ; qtot -1.165
1.0080 ; qgtot -1.050
1.0080 ; qgtot -0.935
1.0080 ; qgtot -0.820
1.0080 ; qgtot -0.705
1.0080 ; gtot -0.540
1.0080 ; qtot -0.450
1.0080 ; qgtot -0.360
1.0080 ; qgtot -0.270
1.0080 ; qgtot -0.180
1.0080 ; qgtot -0.090

1.0080 ; gtot 0.000



10

10

10

13

13

13

14

14

14

15

15

15

16

16

22

23

24

25

16

10

26

11

12

13

14

27

28

15

29

30

16

31

32

17

18



[ pairs ]

; ai aj funct c6 cl2

1 22 1

1 25 1

3 19 1
3 20 1
3 21 1

3 25 1

4 16 1
4 24 1
5 10 1
5 15 1
517 1
5 18 1
5 22 1
5 25 1

5 26 1



10

10

10

10

11

11

11

11

12

12

19

20

21

22

11

12

13

14

23

24

31

32

14

15

17

18

27

28

15

16

29

30

14

26

27

28

14

26



12

12

13

13

13

13

14

14

15

15

16

16

16

17

17

18

18

22

24

27

27

28

28

29

29

30

30

27

28

16

26

31

32

17

18

27

28

26

29

30

31

32

31

32

23

25

29

30

29

30

31

32

31

32

[ angles ]



aj ak

3 22 5

3 22 5

4 23 5

4 23 5

6 24 5

6 24 5

7 25 5

7 25 5

8 16 5

funct

thO

cth

SO

Kub



8 9 26 5

10 9 26 5

9 10 11 5

9 10 12 5

9 10 13 5

11 10 12 5

11 10 13 5

12 10 13 5

10 13 14 5

10 13 27 5

10 13 28 5

14 13 27 5

14 13 28 5

27 13 28 5

13 14 15 5

13 14 29 5

13 14 30 5

15 14 29 5

15 14 30 5

29 14 30 5

14 15 16 5

14 15 31 5

14 15 32 5

16 15 31 5

16 15 32 5

31 15 32 5

8 16 15 5

8 16 17 5

8 16 18 5



15 16 17 5
15 16 18 5

17 16 18 5

[ dihedrals ]

; ai aj ak al funct phi0 cp mult
3 2 1 19 9
3 2 12 9
3 2 1 21 9
7 2 1 19 9
7 2 1 20 9
7 2 1 21 9
1 2 3 4 9
1 2 3 22 9
7 2 3 22 9
1 2 7 6 9
1 2 7 25 9
3 2 7 6 9

3 2 7 25 9



11

12

13

5 8 16

5 8 16

6 7 25

6 7 25

7 6 24

8 9 10

8 16 15

8 16 17

8 16 18

8 16 15

8 16 17

8 16 18

9 10 11

10 9 26

10 9 26

10 9 26

10 13 14

10 13 27



9 10 13 28 9

11

11

11

12

12

12

10

10

10

27

27

28

28

15

15

13

13

13

29

29

30

30

16

16

14

14

10

10

10

10

10

10

13

13

13

13

13

13

13

14

14

14

14

14

14

14

14

14

15

15

15

15

13

13

13

13

13

13

14

14

14

14

14

14

14

14

14

16

16

14

27

28

14

27

28

15

29

30

29

30

29

30

27

28

16

31

32

31

32

31

32

29

30

17

18

9

9

8 16 15 14 9

8 16 15 31

9



8 16 15 32 9
17 16 15 31 9
17 16 15 32 9
18 16 15 31 9

18 16 15 32 9

[ dihedrals ]
; ai aj ak al funct qO
8 9 5 16 2

9 8 10 26 2

#ifdef REST_ON
#include "../restraints/HETA_rest.itp"

ttendif

cq



