31.03.2006 r.—31.05.2006 r.

Bapuant 8
WHCTPYKIHA IO YCTAHOBKE CEMENMCTBA CAJIOBBIX ITOJIEH AMBER
JIJIA IPOTPAMMHOT' O ITAKETA 110 MOJIEKYJIIPHOU JTUHAMUKE GROMACS 3.3

B. B. Konocoeé (sv.kolosoviwgmail.com), K. O. O0viney

Hcnonp30Bany HWHCTPYKIIMIO MO ycTaHOBKe cemeiicTBa cmioBbix moneit (CII) AMBER s makera
GROMACS 3.3, B3saTyto Ha BeO-caiite aBTopos: E.J. Sorin, S. Park, 2005:
http://folding.stanford.edu/ffamber/index.html

B cBs3u ¢ Beixonom HoBoil Bepcun GROMACS 3.3.1 ot 05 anpens 2006 r. BO3MOXHBI HEKOTOpPbBIE
W3MEHEHUS B IaHHOW WHCTPYKITUH.

Ha Be6-caiite naketa GROMACS sxenatesibHO TOCMOTPETh CTPAHUILY, MOCBAIICHHYIO CHIIOBBIM ITOJISIM:
http://www.gromacs.org/topologies/force_fields.php

GROMACS 3.3 u CII AMBER yxe ycTtaHoBieHbl Ha BeruncinuTenbsHoM kinactepe KHY nmenn Tapaca
[ITeBueHKoO:
http://www.cluster.univ.kiev.ua
1 Kjactepax nHCTHTYTa knbepaetnkn HAH YkpanHsr:
http://cluster.icyb.kiev.ua/

Jluteparypa
1. Sorin E. J., Pande V. S. Exploring the helix-coil transition via all-atom equilibrium ensemble

simulations // Biophys. J.—2005.-88.—4.—P.2472-2493.

1.  Apxuenwiii paiin u e2o pacnakoska

3arpy3uTh c caiita http://folding.stanford.edu/ffamber/index.html aApXUBHBIN (aiin
ffamber_v3.3-doc.tar.gz ¢ ganaeMu no mectu pasasiM CII AMBER pasmepom 6328320 6aiit. Ilocne
pacnakoBku apxuBa mnojyuurcs karajor /ffamber v3.3/, B kotopom Haxoxutcs 7 mamnok u 14 ¢aiiios.
Cpenu Hux Haxonutes 6 manok ¢ CII AMBER-94, AMBER-96, AMBER-99, AMBER-GS, AMBER-GS-S u
AMBER-99¢; omHa mamka cO CTaThsIMH M KOMWEH WHCTPYKITMH, PACIIONIOKEHHOW Ha caiiTe; (hauisl
KOOpJIMHAT W TOMOJOTUU ISl PAa3IMYHBIX TUMOB BOAbl, cosmanubie maus CII AMBER u Heckombpko
cucteMHbIX (haiinoB maketa GROMACS, onTUMHU3HPOBAHHBIX C YCIOBUEM TOOABIECHHBIX CHIIOBBIX TOJIEH.

2. Konuposanue paiinos

[Ipennonaraercs, 4ro xatajor /top/ ¢ QaiimamMu Tomosoruu UHcTaupoBaHHoro nakera GROMACS
3.3 umeert nyTh /usr/local/gromacs_3.3/share/gromacs/top/.

B »TOT Katamor /top HyXxHO ckommpoBaTh K3 Kartanmora /ffamber v3.3/ ¢aiin aminoacids-NA.dat
(Hy’)KHO TIpeJBapHUTENBHO €r0 NepeMMEHOBaTh Ha MpocTo aminoacids.dat — 3To HyXHO Ans pabOTHI C
HYKJICMHOBBIMH KHCJIOTaMHU M UX KOMITIeKcaMu ¢ Oenkamu) U daiin vdwradii.dat tak, 4ToObI OHM 3aMEHHIIH
ucxonnbie Qaitnei GROMACS ¢ Temu xe Ha3Banuwsmu. B ¢aiine aminoacids.dat comepxarcs umeHa
aMHUHOKHCIIOTHBIX OCTaTKOB M HYKIJICOTHIOB, KoTophkle omucanbl Tomosormeir CII AMBER. B daiine
vdwradii.dat comepkatcsl anmpoKCHMHUPOBaHHBIE BETWINMHBI BaH-7ep-BaanbcoBhIX paanmycoB HEKOTOPBIX
aTOMOB.

Cyns mo cratkssm u3 katanmora /ffamber v3.3/README/pdfs/, koTopbie ONHCHIBAIOT MIECThH
pasmuunbix CII cemeiictBa AMBER, mocnennum, yHuBepcanbHbBIM M Haubomnee ycnemHbM siBisiercs: CII
AMBER-99¢ (uutaercs “¢pu’’), kotopoe obo3Hauaercs kak ffamber99p. HyxHo ckonmmpoBaTh B TOT XKe
Karaior /top/ (B omHy Ky4dy) Bce 8 daiinos atoro CII u3 katamora /ffamber_v3.3/ffamber99p/.

Hnsa  ppyrux CII cemeiictBa AMBER HyxXHO aHanormyHo KomupoBaThb Mo 8 ¢aiinoB u3
COOTBETCTBYIOLINX KaTaJIOIOB.

3. Pedaxmuposanue ¢aiiia FF.dat
B Bepxwneii ctpoke daiina FF.dat u3 kartanora /top/ Hy>KHO yBEIHMUYHUTh YHCIIO, 0O03HaUaromee oouee
KOJIMYECTBO YCTAaHOBIIEHHBIX CHIIOBHIX Tojeit ¢ 11 Ha 17. Jlanee B koHIIEe 3TOTO (haiina HY)KHO JOOABUTH 6




HOBBIX CTPOK C MMEHaMH M omnucaHusMu jo0aBineHHBIX HOBBIX CII AMBER mno mpumepy umerommxcs
CTpOK.
Hcxonuerit Texer ¢atina FF.dat

11

ffG43al GROMOS96 43al force field

f£G43bl GROMOS96 43bl vacuum force field

ffG43a2 GROMOS96 43a2 force field (improved alkane dihedrals)

ffG45a3 GROMOS96 45a3 force field (Schuler JCC 2001 22 1205)
(

f£G53ab GROMOS96 53a5 force field (JCC 2004 vol 25 pag 1656)
f£G53a6 GROMOS96 53a6 force field (JCC 2004 vol 25 pag 1656)
ffoplsaa OPLS-AA/L all-atom force field (2001 aminoacid dihedrals)

ffgmx [DEPRECATED] Gromacs force field (see manual)

ffgmx2 [DEPRECATED] Gromacs force field with hydrogens for NMR

ffencadv Encad all-atom force field, using scaled-down vacuum charges

ffencads Encad all-atom force field, using full solvent charges
OTtpenakTupoBaHHEIH TekCeT ¢aiina FF.dat

17

ffG43al GROMOS96 43al force field

ffencads Encad all-atom force field, using full solvent charges

ffamber94 AMBER94 Cornell protein/nucleic forcefield
ffamber96 AMBER96 Kollman et. al.

ffamber99 AMBER99 Wang protein/nucleic acid forcefield
ffamberGS AMBERGS Garcia and Sanbonmatsu

ffamberGSs AMBERGSs Garcia and Nymeyer

ffamber99p AMBER99p protein/nucleic forcefield Sorin and Pande

4. H3meneHue nepemenHvix OKpY*CeHUs

[lepeiitu B katanor /bin/ makera GROMACS, naiitu ucnonusiemsrii ¢aitn GMXRC u BBIIOJIHUTH
KOMaHJy:
>source GMXRC

OTa KOMaHJa HY)XHa NJs HU3MEHEHHUS HEKOTOpbIX nepeMeHHbIX OokpyxkeHus B GROMACS. Ona
cpabaThIBaeT, HO HE BHIBOJIUT HUKAKOTO KOMMEHTapHSI.

5. Tononozus kracmepos MOaAeKyi 600bl
B xarayor /top/ Hy>)XHO CKOTTUPOBaTh 5 map (HaiIoB KOOPIUHAT U TOIIOJIOTHH IS S-TH pa3HBIX MoOJaeleH

KJIacTepa MOJICKYJI paCTBOPHUTENs (BObBI), CO3AaHHbIX ¢ yueToM ocobenHocteit CIT AMBER:
ffamber tip3p.gro
ffamber tip3p.itp
ffamber tip3p heavy.gro
ffamber tip3p heavy.itp
ffamber tip4p.gro
ffamber tipédp.itp
ffamber tip4pEW.gro
ffamber tip4pEW.itp
ffamber tipb5p.gro
ffamber tipbp.itp

6. Tononocus uonos Na*t u CI-

Jlns mpaBUIbHOTO MoxKmodenns noHoB Nat u Cl- Hy»KHO HCIOIB30BaTh HMEHHO T UX 00O03HAUEHHS,
KOTOpbIe TpuBeneHbl B (aiine ffamber*.rtp u3 coorBercTBytomero CI1 AMBER. [Ins oGecrieueHust 3Toro
uMeercss 2 BapuaHTa — 0JTO pe3yiabTaT IIOMCKa IO e-Mdin apxuBy BeO-caiita GROMACS
http://www.gromacs.org/search/index.php u nepernmcku ¢ E.J. Sorin, JI.b. KoBansckum, V. Venditti u erme
HEKOTOPBIMU JIFOABMH, KOTOPBIE CTAIKUBAIKCH C JaHHOW TPOOIEMO.

1-u sapuanm (boaee npednoumumenvruiii) JJo0aBUTH JOMOTHUTENBHBIC CEKIIUH B KOHEI] (aiina ions.itp
¢ Tomosiorueil MoHOB B Kartajore /top/ makera GROMACS, onuceiBatomue napamerpsl noHoB B CII

AMBER. Cekius a1 onucanus tornonoruu nona Nat 8 CIT AMBER-99¢ 6bina mo6e3Ho mpefocTaBieHa
Vincenzo Venditti (vincenzovenditti@hotmail.com):

#ifdef FF AMBER99p
[ moleculetype |
; molname nrexcl



NA+ 1

[ atoms ]

; id at type res nr residu name at name cg nr charge mass
1 amber99 31 1 NA+ NA 1 1 22.98977
#endif

Cexknuto g Tornojioru nona Cl- 1o0aBisiTh aHAJIOTUYHO.

#ifdef FF AMBER99p

[ molecalegype ]

; molname nrexcl

CL- 1

[ atoms ]

; 1d at type res nr residu name at name cg nr charge mass
1 amber99 30 1 CL- CL 1 -1 35.45000
#endif

2-ti sapuanm (menee padukxanvhoviy) CKOMUPOBATH B MANKy MO KOHKPETHOMY HPOEKTY HOBBIE (ailibl

na+.itp u cl-.itp, ormuceBaromme Tomonormo nowos Na™ u Cl- B CIT AMBER-99¢. B kauecTBa Tekcra
(haiina na+.itp 7OHKHO OBITH:

[ moleculetype ]
; molname nrexcl
NA+ 1
[ atoms ]
; id at type res nr residu name at name cg nr charge mass
1 amber99 31 1 NA+ NA 1 1 22.98977

a B (aiine cl-.itp

[ moleculetype ]

; molname nrexcl

CL- 1

[ atoms ]

; 1id at type res nr residu name at name cg nr charge mass
1 amber99 30 1 CL- CL 1 -1 35.45000

B ¢aiine Tononoruu *.top MOATrOTaBIMBAEMON HAMM CHCTEMBI JJISI KaXXJIOTO KOHKPETHOTO MPOEKTa B
CEKIUU TOAKITIOYECHUS TOMOJOTHH ISl NOHOB HEOOXOAMMO BMECTO CCHUIKM Ha OCHOBHOHM (aifl MOHOB
GROMACS (ctpoka #include “ions.itp™) mocTaBUTh CCHUIKM HAa HOBBIC (DAMIIBI IJIs MCHOIB3YEMBIX HOHOB
Na™ u Cl~. Heo6X0auM0 H3MEHHTH:

; Include generic topology for ions
#include "ions.itp"

Ha:
; Include generic topology for ions
#include "na+.itp"
#include "cl-.itp"

CooTBeTCTBEeHHO B KOMaHze genion 1 *.mdp daiinax ucnonab3oBats nMeHa HOHOB NA+ u CL-.

7. Hobasnenue ccoliku HA KAacmepbl 600bl

[Ipu 3amycke komaHabl genbox B ommmy -¢s BMECTO MOJIENH KilacTepa Boabl spe216.gro Heooxoammo
WCIIOJIB30BaTh, HanpuMmep, ffamber_tip3p.gro, ninm npyroit U3 NpuBEICHHBIX BhIIIE S5-TH BAPHAHTOB.

Taxoke Hy>KHO OTPEIAaKTUPOBATH CEKLUIO PACTBOPHUTENS B (ailyie TONMOJOrMH KOHKPETHOI'O MPOEKTa —
TIOJICTAaBUTh B HETO CChUTKY Ha (haiin ffamber_tip3p.itp BMecTo nMeromerocs o ymonmuanuro ¢aiina spe.itp

— 3aMCHUTH:
#include "spc.itp"

Ha:
#include "ffamber tip3p.itp"

8. [lepeumenoska amuHOKUCIOMHBIX OCMAMKOS U HYKIEOMUO08

B CIT AMBER npuHATEI HEMHOTO Apyrue 00O3HAa4YeHHUs AJSl aMUHOKHCIOTHBIX OCTAaTKOB OENKOB M
HYKJICOTU/IOB HYKJIEUHOBBIX KHUCJIOT. [l Toro, 4roObl MOHATh, KaK KOPPEKTHO IEPEMMEHOBHIBATH
AMHHOKHUCIIOTHBIE OCTATKH W HYKJICOTHBI B KoopauHaTHOM pdb-(daiine oueHb Ba)KHO IIOCMOTPETH Te (Pailibl




MIPUMEPOB, KOTOPBIE UAYT BMECTE C HHCTPYKIIUEH.

JIns OelkoB HYXHO TEPEUMEHOBATh HEKOTOPhIC BHYTPEHHHE AMWHOKHCIOTHBIC OCTATKH, YTOOBI
MEPEeBECTH UX B MOHU3MPOBaHHOE cocrostHue — mo cxeme: ASP/ASH, GLU/GLH, LYS/LYP, CYS/(CYN
wimm CYM), HIS/(HID, HIE wmu HIP). Takxe HyXHO mnepenmeHoBaTb NH)-KOHIIEBBIE OCTaTKH IO

npuanuny ALA/NALA u COOH-konuessie octatku no npuHiumny ALA/CALA. Bce monoOHbIe 3aMeHBI
JIETKO MPOBECTHU Yepe3 QYHKIHUIO “‘3aMEHUTH BCE” BO MHOTHX TEKCTOBBIX PEJaKTOPaXx.

Jns nyknenHoBblx kuciaoT Ana PHK HyXHO nmeperMeHOBaTh BHYTPEHHUE HYKJICOTHIBI MO MPUHIIUIY:
A/RA, C/RC, G/RG u U/RU. Taxxe Hy)XKHO ITEperMEHOBATh 5’ -KOHIIeBbIe HyKIeoTHabl Ha RAS, RCS5, RG5
unu RUS, a 3°-konuessie Hykiaeotusl Ha RA3, RC3, RG3 unu RU3.

Jns 5’-KOHIIEBBIX HYKJIEOTHAOB ¢ S5’-dochaTHOW Tpymnmoil OTCYTCTBYIOT HEOOXOAHWMBIE TOTOBEIE
TOTIOJIOTHH, M UX €I HYXXHO OyJIeT MOMOJHUTEILHO MPOIUCHIBATE 10 TIPUMEPY U3 OPUTHHAILHBIX (aiioB
CIT AMBER.

9. [Ilepeumenoska amomog

J1s1 HEKOTOPBIX aTOMOB MPHUIETCS IEPEUMEHOBBIBATH MIMEHA aTOMOB COTJIACHO TOMY, KaK OHHM Ha3BaHBI
B (baiine Ttomomormm *.rtp. HyxHO HaliTH B HEM CEKIUIO, OTBEYAMIIYI0 32 COOTBETCTBYIOIIHMH
AMMHOKHCJIOTHBI OCTaTOK MM HYKJICOTHI M IIOCMOTPETh, KaKk TaM MMEHYIoTcs aroMbl. Ilotom
COOTBETCTBEHHO 3aMCHHUTHh HUMEHA aTOMOB B KoopAauHaTHOM *.pdb daiire.

s momekyn PHK B xoopmunatHOM daiine *.pdb HeoOxommMo BMecTO 5’-KOHIEBOH (docdaTHOM
TPYMIBI TOJACTaBUTh “3alIyIIKYy’ M3 TEPMHUHAJIBHOTO aTOMa BOAOPOAA B CTPOKY C KOOpAMHATaMU aToMma

dhocdopa, T.e. 3aMECHUTH CTPOKH:
..O1P..
..02P..

P..

Ha:
LWHBT..




®parmeHT nHCTPpYKIHMU K Metoaunke E.J. Sorin, S. Park, 2005

Installation & Testing

(1) Install the desired GROMACS distribution (v3.1.4, v3.2.1, or v3.3).

(2) Download the appropriate ffamber ports (.tar.gz) with or without pdf documentation from the table below, being
sure that the version number you choose matches the version of GROMACS you are using.

(3) Unzip/untar the downloaded tar.gz file.

(4) Copy aminoacids.dat and vdwradii.dat to the "top" directory in your gromacs distribution (you should see force
field files there, such as ffoplsaa.*). If you plan on simulating nucleic acids, refer to the note for nucleic acids in
aminoacids.dat below.

(5) Files for each force field are located in a seperate subdirectory, such as ffamber94/ for the Cornell potential. Copy
the desired ffamber* files to the top directory in your gromacs distribution.

(6) Increment the number at the top of the "top/FF.dat" file by 1 for each AMBER port you'll install (so that it
matches the total number of forcefields available in the "top" directory).

(7) Add lines like the following to the "top/FF.dat" file. These are used by pdb2gmx to allow you to identify the
desired FF and field 1 must match the ffamber* filename prefixes, whereas the following fields can be
user-defined:

ffamber94 AMBER94 Cornell protein/nucleic forcefield
ffamber99 AMBER99 Wang protein/nucleic acid forcefield
ffamber99p AMBER99p protein/nucleic forcefield

(8) Locate the GMXRC in your GROMACS distribution and run “source GMXRC".

(9) Run ‘pdb2gmx -H14 -f any.pdb’ with any pdb to verify that these force fields are now seen by GROMACS.
Working example .pdb files are available below.

Villin headpeice (protein) Dickerson dodecamer (DNA) GCAA tetraloop hairpin (RNA)

(10) Modify residue names in your pdb file(s) as described below to properly generate .gro and .top files using

pdb2gmx (the files above are ready to use).

Important notes on using the AMBER ports:

This list includes only the most important information needed to properly use our AMBER ports inside the GROMACS
suite. Non-vital information is compiled in the FAQ listed above. Information on using GROMACS as well as FAQs,
tutorials, and a user forum are available at http://www.gromacs.org/.

(1) (! -H14 flag in gromacs: You must use the -H14 flag when running the GROMACS v3.1.4 version of pdb2gmx to
get *ALL* hydrogen-hydrogen 1-4 interactions that should be present in AMBER topologies. This has been corrected in
v3.2.1 and the -H14 flag is no longer necessary.

(2) () Residue Nomenclature: Residues in the AMBER ports are named according to their position in the sequence
(i.e. terminal, non-terminal, monomer) following standard AMBER conventions. For this reason, it may be necessary to
rename residues in the .pdb file you will import beforehand. Please note that all residues are named in the residue
topology files (i.e. ffamber*.rtp), so if you are unsure of the correct residue name to use, you should be able to find it
there. The .rtp files are ordered as follows: water models (TIP), ions & urea (URE), peptide terminal capping residues
(ie. ACE, NH2, NMe), non-terminal amino acids (i.e. TYR, ALA), non-terminal acidic amino acids (i.e. ASH, GLH,
etc.), C-terminal amino acids (i.e. CALA, CGLY), N-terminal amino acids (i.e. NALA, NGLY), and all nucleic acid
residues. Nucleic acids listed at the end of each .rtp follow the following order for each residue type: DNA is first,
followed by RNA, in the order 5'-term, 3'-term, non-terminal, and monomer. The three .pdb files above are examples of
how pdb files shoud be modified. Residues in the ffamber ports have been named as follows:

(a) Non-terminal amino and nucleic acid residues follow standard AMBER naming conventions. To avoid
confusion between GROMACS and AMBER conventions, we have omitted the redundant HIS residue, leaving HID,
HIE, HIP, and terminal versions of these topologies. Additionally, due to the automated changing of certain residue
names by pdb2gmx, the LYS and CYS residues have been renamed LYP (Lysine plus) and CYN (Cysteine neutral,
compared to AMBER residue CYM = Cysteine minus).

(b) C- and N-terminal amino acids include a C or N prefix respectively, so C-terminal ALA is CALA and N-ternimal
PHE is NPHE. As with non-terminal versions, the LYS and CYS terminal residues are listed as NLYP,CLYP and
NCYN,CCYN.

(¢) Nucleic acid residues come in four flavors. All residue names include XY, where X = D or R for DNA or RNA
respectively, and Y = first letter of the nucleotide name. A suffix (XYZ) is added for monomers (Z=N), 5'-terminal
(Z=5), and 3'-terminal (Z=3) residues. For example, 3'-term DNA Cytosine = "DC3", 5'-term RNA Cytosine = "RC5",
non-terminal DNA Cytosine = "DC", and lone RNA Cytosine monomer = "RCN".

(3) () Atom Nomenclature: Once you have modified the residue names in your pdb file according to the rules above,
pdb2gmx may report a fatal error like "Fatal error: Atom AA in residue XYZ not found in rtp entry with NN atoms



while sorting atoms." This may or may not be caused by the use of an aminoacids.dat file in the "top" directory of your
GROMACS distribution that does not include the name of the residue that is causing the problem (XYZ in this case).
This can be easily fixed by modifying the name of the problematic atom in your .pdb file to match what is shown for
residue XYZ in the .rtp file.

(4) (!) Water nomenclature: residues in pre-solvated pdb files should be named as shown here to use the correct water
model in the desired amber port: TIP3P ("HOH" or "T3P"), heavy TIP3P ("T3H"), TIP4P ("T4P"), TIP4P-Ew ("T4E"),
and TIP5SP ("T5P"). This usage allows any model to be used without modifying the force field (.rtp) files. Note,
however, that for the default "HOH" listing the TIP3P model will be is assumed. Also note that because GROMACS
supports SOL=HOH water definitions, importing a solvated PDB with names other than HOH or SOL may cause the
solvent molecules to be treated as part of the biopolymer rather than listing SOL molecules at the end of the topology,
which has to be modified by hand after the fact.

(5) () Specifying water models in .top files: If not using the default SPC water model in GROMACS, make sure you
list the correct ffamber _tip*.itp file in your gromacs topology file! TIP3P heavy water (H's four times heavier, difference
subtracted from oxygen) is defined in ffamber tip3p_heavy.itp, and the TIP4P-Ewald model uses ffamber tip4pEW.itp.
All other models are specified in the ffamber tipXp.itp files, where X = {3,4,5}. Water boxes are also present, with the
.gro file extension.

(6) () For nucleic acid simulations: Amino acid residues have been added to aminoacids.dat, which (i) allows easy
use of GROMACS analysis tools and (ii) aids GROMACS in matching atoms in a pdb with those in the residue topology
(.rtp) file. However, for nucleic acids this also often causes pdb2gmx to replace an H atom in the first residue of all
nucleic acid chains with an incorrect H atom, resulting in non-neutral charge. The correct atom is generally replaced
with an atom of type amberXX 25 (hydroxyl H), as pdb2gmx treats it as a terminal hydrogen. For this reason, we
provide both the standard aminoacids.dat (without nucleic acids) and a second version with nucleic acid residues
included (aminoacids-NA.dat). You can run gcaa.pdb with both versions of aminoacids.dat by copying either file into
your "top" directory before each trial and diff'ing the resulting top files to see this difference. There are three ways to
handle this:

(a) Include all nucleic acid names in aminoacids.dat and correct the [ atoms ] section of the resulting .top file by
hand/script after running pdb2gmzx (both the atom type and the charge).

(b) Remove nucleotide names from aminoacids.dat before importing your pdb file and add them back afterward to use
standard GROMACS tools.

(¢) Do not include nucleic acid names in aminoacids.dat and make an index file which specifies the DNA/RNA atoms
to use standard GROMACS tools.

Note that if you choose options (b) or (¢) above, you may need to modify the atom names in your .pdb file to agree with
the residue listings in the .rtp file due to issue (3) above.

(7) (!) Using AMBER ions: Our AMBER ports include common ion definitions, which are listed in the ffamber*.rtp
files (just below the TIP water models). This allows the AMBER ports to be used without modification or use of the
GROMACS ions.itp file. At the moment these include CI-, IBT, Na*, K*, Rb*, Cs*, Lit, Ca2t, Mg2*, Zn2*, Sr2*,
and Ba2™. If your pdb file has ions present and pdb2gmx does not properly convert those ions, please check the atom
and residue name of your ions and rename them if necessary to agree with the .rtp file. If you are using ion-related

GROMACS tools, such as genion, you will need to enter the AMBER ion definition to the ions.itp file in the "top"
directory of the GROMACS distribution.




