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Evyopiotieg

[Mpwrtiotwe, Ba NOeha va gvyaplotom tov emPremovta kadnynt pov, K. NikOAao
AUKO yioe TV Ka.BodNyNon ov Hov Tpooepepe KoO O TNV SLAPKELD. GUYYPAPNC TOU
TPOYPAUUATOS TO OTTOLO NTOV TO CVILKELUEVO TNG SLITAWUATIKNG U0V EPYOOLOG. ATTOVTIMV
TOV TPOTACEWV GALG KOL TV EEAVIANTIKOV SOKLUDV TOV 1] ELKOVA TOV TTPOYPAUUATOS

Oa NTov O T OTEPN.

Emuthéov Oa NOeL0L VO EUYOPLOTIOM TV OLKOYEVELO OV, YLOL OACL OO0 IOV TTPOCEPEPALY

KO OUVEYLLOUV VA OV TTPOTPEPOUV.
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MepiAnyn

To grcarma elvour €va TPOYPOUUC. TO OTOLO EVOMUATMOVEL TOAAOVG OUTOUATIOUOVG
OKOTTOG TWV OTTOLWV ELVAL 1] ATAOVOTEVON TNG AVAAVONG TPOYLOKMV LOPLOKNG SUVOILKNG
Broroylkmv pakpopoptmv. To TpOYPaUIa TOPEYEL EVA TEPLBAAOV YPOPLKNG SLETAPNG
ypnotn (graphical user interface — GUI) yia To tpdypoupo carma, Kavoviog ypenon g
YAwooag mpoypaupatiopot Perl kot tov moakeétov (module) Perl/Tk yio tnv dmuovpylo
TOU YPOpLkoU meplBdirovtog. Eivar Siabeono yio Ao ta SLadedouEVa AELTOVPYLKA
ovotnuata (Linux, MACOSX, Windows). 'ExeL oyedLa0Tel ne TETOLOV TpOIo MoTe Vo
eEUTNPETEL TIG AVAYKEG EUTELPMY OMG KoL apydpuwv  XPNOTOV, SLOTNPMOVTOG
TOVTOYPOVA  QLALKY TTPOG TOV YpNoth oxedlaon. To ONUOVILKOTEPO OTOLELD TOU
TPOYPOAUUATOG ELVOL OL TTPOAVAPEPHEVTEG CUTOUATIONOL. 2€ QUTOVG CUYKOTAAEYOVTOL
oL : Eaymyn CUUTAEYUATOV TAPOUOLMV SOUMV UETA aITtO SLESPT 1] KAPTECLAVI] GVOAVON
KUptwv ouviotwonv (PCA), avalvon devtepotayolc doung, VIToloyloud Kol Tpofoin
mvakmv RMSD, vmohoylopd eVIPOTOG, UTOAOYLOUWO KOL OVOAVOY — JILVOKOV
drokvpavong-ovvdlakvuavng (variance-covariance) ko. To TpOYPOUILa ELVOL SWPEAY KOl

eLeV0EPO MOYLOULKO OLVOLKTOU KMOOLKAL.



Abstract

Title

grcarma : A GUI program for the analysis of molecular dynamics trajectories.

grcarma is a program encoding for a fully automated set of tasks aiming to simplify the
analysis of molecular dynamics trajectories of biological macromolecules. It is a cross-
platform, Perl/Tk based front-end to the program carma and is designed to facilitate the
needs of the novice as well as those of the expert user, while at the same time maintaining a
user-friendly and intuitive design. Particular emphasis was given to the automation of
several tedious tasks, such as extraction of clusters of structures based on dihedral and
Cartesian principal component analysis, secondary structure analysis, calculation and
display of RMSD matrices, calculation of entropy, calculation and analysis of variance-
covariance matrices, calculation of the fraction of native contacts, etc. The program is free-

open source software available immediately for download.



KepdAaio 1 — Mopiakl AuvaliKi

1.1 Eicaywyn

Ouv mpooopounoelg uoptakng duvaukng (Molecular Dynamics — MD) froloyikadv
LOKPOUOPL®V, OTTMG TPWTELVES KOl VOUKAEIKA OEEM, GUVIOTAVTAL OTNY, in silico, emihvon
TV VOUWV TG Kivnong tov Neltwva, yio OAa T GTOWo TOU GUOTIIOTOS, VIOOETMVTOG
ATAOVOTEVOELG OTTMWS TV YPN O Tov vouou Tov Hooke yia tig deopkeg alnlemdpaoelg
Kar to Suvouukd Leonard-Jones vy Tig un deowkeg odniemdpaoeig[1-4]. Ou
TPOCOUOLDOELG LOPLOKNG SUVOULKNG TIPOCPEPOVY TANPOPOPLES YLOL TLG KLVITIKES GAAG
Kot OepUOdVVAILKES  TOPAUETPOVG TOU OVOTHUGTOS VIO UEAETY] OF  OTOULOTLKY)
axpiferaf2]. Zuvermmg elvor KOTAMNAES YLo TNV UEAETY] SLEPYOOLDV 1) XPOVIKT] SLAPKELD,
TOV OTOLWV EKTELVETAL OO UePLKG nanoseconds ewg Ko peptka milliseconds[1],
ETUTPETTOVTAG E£TOL TNV SLOAEVUKAVOY YEYOVOT®V OV EKTUALOOOVIOL O CUTNV TNV
YPOVLKY] KALUOKO OTT™G 1) TPWTEIVIKT avadimhmon ko. To eumelpikd duvauka medio
(Empirical Force Fields), amotelolv 10 0UVOAO TV Habnuotikov eEL0MOEWV TOU
TEPLYPAPOUV TNV SUVAUKY EVEPYELD. TMV OWUATIOV TG Tpocouolwons. Ta o
dradedoueva medlo oe ypnon eivor to. : AMBER[5], CHARMM[6] & GROMOS[7], ev
UEPLKA OTO TO. TTLO OLAOESOUEVOL TTPOYPAUUOTA IO CVAAVOY TPOYLUKMDY UOPLAKNG
duvaukng etvar T VMD[8] & NAMD[9]. To grcarma Aeitovpyelt wg GUI yio to

TPOYPAUUC. AValvoNG TPoyLak®mv MA, carma[10].



1.2 Epapuoyéc twv mpooouoiwoswv Mopiakng Auvauikng

O tpooouolmoelg MA ypnoLorolovvToL 08 ToMOUG SLaPOPETLKONG KAADOUG OTTMG 1)
SOULKT) BLOYMUELXL, 1] BLOPUOLKT), ETTLOTNUN VALK®V, 1] EVEUUOAOYLOL, 1] LOPLOKT Brokoyia, M
eviUIOAOYL, 1) QOPUOKEVTIKY ynueta. TIpoogata €xer emektabel oe KAASOVG K
EQOPUOYES TTOV TTAAOTEPO BEMPOVVTOV VITEPPOAKA TOAVTAOKOL Yo TTpocopolwon[11-
12], yGapn oy SpouoTikn adENON TG VITOAOYLOTIKNG dUvaung, ™¢ PEATLOONG TV
TPWOTOKOMMVY ETKOLVWVLOG OVOUETO O VITOMOYLOTIKEG LOVASES 0SNYMVTOG ETOL OTNV
d1ad00N ™G YPNONG TOV VITOMOYLOTIKOV clusters, SNAadT OUdd®V VTOLOYLOTOV OL
OTTOLEG ETLKOLVWVOUV UETOED TOVG, TTPOKEWUEVOU VO, ETLOTEVCOUV TNV ETLAVON €VOG
TPOPANUATOG, KOL TNG BELTLOTOTOLNONG TWV EUTELPLKDV TTeESLwV. Blohoyikd mpopfinuata
TOL OTTOLOL TTPOOEYYLLOVIOL, OVOUESC OF GANOVG TPOTTOVG, KoL UECM TWV TPOCOUOLDOEWY
MA eivar o xopkivog[13-14], n avaxdlvyn véwv @apudkmv (structure guided drug
design) [15],  dwokevkavon g Spaong tv[16] KoL 1 TPWOTEVIKY OVOSITAMOY KoL

TPOPLEYT TPWTEIVIKOV dopwv[17-18].



KepdAaio 2 — To Trpoypappa

2.1 lNeprypagn Twv duvaroTiTwy TOU TTPOYPANMNATOS

File

A Fitting
RMSD Matrix
Dihedral PCA

Cartesian PCA

Covariance, average and
representative structures

Secondary structure
Fraction of native contacts
Distance maps
Radius of gyration
Entropy
Extract PDB(s)
Surface area
Distances
Bending Angles
Torsion Angles ( general )

phi/psi dihedral angles

EXIT

grcarma

Help

SELECT A TASK FROM THE LEFT FANEL

Active PSF-DCD : lyta.psf lyta.decd

r

Eiovo. 1: Kopro wapabopo tov mpoypduuotog.

Ztnv eikova 1 galvetol To Kevipiko mopafupo Tou grearma, To Oolo E)EL YMPLOTEL 08

TPELG TIEPLOYEC. ZTNV TEPLOYN A OTO GPLOTEPO UEPOG TOU TTopadipov edpalovral To

KOUWITLOL TOL OTTOLCL TTEPLYPAPOVY TIG AELTOUPYLEG TOV TPOYPAUUATOS, UE KADE KOUUTTL Vo

CLVTLOTOLYEL OF 0L AELTOVPYLOL. ZYEDOV YL OAEG TIG SLEPYOOLEG ELVOL SUVOTN 1) ETLAOYY



TOV TPOTEVIKOV GAVOLOMY, ATOUMV KL KOTUAOLTTMV 0Ta, 0oL 0o rporypatomonet 1
£KAOTOTE avalVOoT, Yo tapaderypa oto. dtoua C, Ca, N, O (backbone) twv Katalolwwy
3-12 g vmowovadag A wog Swwepolg mpwteivng. Ou Aertovpyieg ovtég Oa
TEPLYPAPOVV 0TO TTOUEVO Koupatt. To puepog tou mapabipov To 0TOL0 AVTLOTOLYEL OTO
vpauuo. B, ypnollomoleltor Yoo TV EKTUTWON UNVUUATWV TO OO0 TTOPEYOUV
TANPOPOPLEG OTOV XPNOTY], OTTWG YO, TTOPASELYUT, OTL KOITOLOL EPYOOLO OAOKANPmONKE
eMITUY™G. TELOG 1 TEPLOYN TOV AVILOTOLYEL OTO Ypauua I', €lvar 1) TepLoyn oTNv ool
(POLVETOL TTOLOL ELVOL TOL EVEPYO apyela KAOe otiyun), Kabmg 1 aAlayn apyelmv eivol
duvath pEcw Tov Tpoypauuatos. To grearma, OTwe KoL TO carma, ivol ovupoto ue
apyelo. PSF/DCD. ExTOg autd OT0U avapEPETUL KOTL SLOPOPETLKO YL TOUG TTAPOKATM

vIrohoyLopog ypnowostomnke to memtidio LytA[18].



2.1.1 Fitting

H LeLtovpyla quTh) ETLTPETEL TNV OLPOLPEDT] TMV TEPLOTPOPMV KOl UETOTOTLOEMV (global
rotations-translations removal) amd €va TPOYLAKO UECM TNG LIEPOeoNG (superposition)
OM®V TWV SOUMV TTOU TEPLEXOVIOL OF EVOL TPOYLAKO OTNV TPMT 1) O€ OTOLAONTOTE AN
doun. To mapdaBvpo NG €PYAOLOG (QPALVETAL OTHV €KOVA 2, €vi OTNnv e£kova 3
TAPOVOLALETAL EVOL YPAPNUO TNG OTOOTAONG TOV SOW®MY amd TV doun 1 omola
YPNOLULOTONONKE G ONUELD OVOQPOPAC, €V TPOKELUEVD 1 mtpwtn. H mpofohn g

ELKOVAG YIVETOL LEOM TOU grearma, ymplg Ty LecoaBNomn eEmTEPLKOV TPOYPAUUATOC,

Fitting
Atom Selection

~» CA % Backbone . Heavy - Allatoms - Custom selection

Chain Selection

Residue Selection

~ All - - Change

Optional settings
Use frame as reference: |1
I Nofit
| Use a subset of the residues for the fitting

Return | Run |

Eiwcova 2: IapaBvpo ¢ epyadiog fitting.
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o | - Results Plot

rms_from_frame_1.lyta.dat

12

11

104

oE—me
T

1 le+4 2e+04

Frame

—&— mms_from_frame_1.lyta.dat

Eiova 3: Tpagpnuo ts amdotoons twv 0oumy amo ty Tpon
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2.1.2 RMSD matrix

O mivokag RMSD oamotelel €vo PETPO THG OVYKPLONG TV doumv tov viobetel M
TPOTEV] Kot TV OLAPKELD TNG TPOOOUOLWONG, TO ONOLO UGG ETLTPETEL VO,
a&lohoynoovue ™V OTaOEPOTNTA TG TPWTEIVIG. METd Tov VTOAOYLOUO CUTOU TOU
TUVOKO TO TPOYPOUUO CUTOUOTO SNULOUPYEL UL YPOLPLKY] OLVOITOPOOTOON TOU OTTMG
QT OV QalveTal otV etkova 4. To Pthe ONUELD. AVTLOTOLYOUV OE TEPLOYES UE YOUNAO

RMSD, evd) ta KOKKLVOL O TTEPLOYES UE VYPNAO.

12



2.1.3 Dihedral & Cartesian Principal Component Analysis

H avalvon PCA elval avamdomaoTo KOUWATL TG 0VOAVONG OTTOLOVSNTOTE TPOYLOKOD
MA, Kat Yoo auTov Tov AOYo €)xel d0OEL LOLOLTEPY ONUAOLOL 0TIV CLUTOUOTOTTOLOY] TG
dlodlkaolag autng, UWEOW TNG OSUVOTOTHTAG TNG QUTOUOTNG eEoywyng clusters
TaPOUOLWV doumv, Tpayuotomoinon fitting oto backbone atouo ke cluster, Kot TEALOG
eEaymyn G UEONGC, TNG OVIWTPOOMTEVTIKNG Kot 500 doudv amd kabe cluster. Ztnv
glkova 5 gatvetar 1o mopdbupo dPCA pe HEPLKES 0ITO TIG TTAPAUETPOVS OL OTTOLES ELVOL
elOLKEG YLoL TIG ovolvoelg PCA, alhG KoL GUTEG TTOU ELVOL KOLVEG Y10 OLEG TG OVOAVOELG

0mwg to Pua (stride), 1 To VPG TWV dopmv oV Ba cuuTEPLAPHOVY oTNY CvaAvo.

13



o - Dihedral PCA

At least one chain selection required

Residue Selection

Various Options

i Automatically isolate max: |1{] clusters
M Create 3D landscapes
_| Include chii angles in the analysis

Temperature(K): IEQB
Total principal components to calculate: |5
Number of components to use in PC(I)-PC(]) plots: |3
Sigma cutoff ( automatically determined if left undefined ): I

First frame to use: |1

Last frame to use: |30{]{]{J
Stride (step) between frames: |1

_| Setlimits for PC(i}-PC(j) plots: |

Return | Run |

Ewcova 5: HopdBopo tne diepyacios dPCA

Cluster plot

File
Cluster 7 I
Cluster 4 -
CIETE | ||
Coordinates ( Cluster, frame ) :
Eiovo. 6: Katavous twv douamv oe clusters ueto. ano avatvon dPCA.
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STV €KOVOL 6 QOLVETOL 1) KOTOVOUY TWV SOWMVY YL TV SLAPKELL TG TTPOCOUOLWONG
o0mwg tpokvTeL amd v avaivon dPCA, eved oty eikdva 7 @atvetar 1 viepOeon 500

doumv Tov avikouvv oto cluster 1.

Ewcovo 7: YrépOeon 500 doucmdv tov cluster 1 kou ypouotiouos ovaloyo ue v
Oepuorpaaio.

To TPOYPOUUC. LOPLOKDV YPAPIKDV TTOU YPNOLWOTONONKE Yiow TV Snuovpylo. g
gtkovog 7 etval to RASMOL[19].

15



2.1.4 Covariance, average and representative structures

Y7oloYLOWOg TOV JTLVAKO covariance Kai TG UEONG, TNG OVIWTPOOMITEVTIKNG Ko 500

doumv og vrtEPOHeO opolmg Ue To TEEVTALO OKELOG TV availoemv PCA.

2.1.5 Secondary Structure

STV 0vOAVON QLTI TPOYUOTOTOLELTAL avadeon Seutepotaryoc Soung yuo OMEG TIG
SOUEG TOV TPOYLAKOV, UECW TOV TTPoYpauuotog STRIDE[20], vt v mpoiimdeon OtL To
npoypouua tpgxer oe Linux 1 MACOSX, xar 6tL To STRIDE Bploketar oto PATH.
Emmeov, av to mpoypoauua seqlogo/weblogo[21], Bpebel oto PATH, 6a mtpoetoluaotel
EVOL YPOAPNUA OTTMG CQUTO TNG ELKOVAG 8 TTEPQ OTTO TO YPAPNU THG EKOVAG 9 TO 0rTolo
ETOLUALETOL UETA QITO KAOE ETTLTUYT] OAOKANPWOT TNG AvAAUONG KAOWMG SEV YP1OLUOTTOLEL

KATTOL0 EEMTEPLKO TPOYPUUUCL.

16



blts

0.0 L+———

— —
L L

g st

WebLogo 3.3
Eicovo. 8: Tpagpnua devtepotayois douns amo to weblogo. To dyog tov kabe ypouuotog
DTOONAMVEL TNV GUYVOTHTO. UE THV OTOLO. OTOVTIGTOL 1] KOTOOTOOH OEVTEPOTAYOVS OOUNG
oty omoia avtiotoiyel t0 KAOe ypauua yio. v oldpkeio. s mpocouoiwons. Ol
OVVIETAYUEVES aTOV 0p1LovTIo Glova eival o adémVv aplOuos kataloimov.

x | - Secondary structure plot

W u

A Helix B Sheet
Coordinates ( residue, frame ) : . 3-10 Helix B/G Turn
B PiHelix [] coil/Unassigned

Eicovo. 9: Tpagpnua devtepotayois doung. 2Zrov opilovtio acova givarl ta. frames, eva arov kabeto, T
Katdloimo. 2to kdtw 0di uépog eényeiton Toio KOTATTOoN AVTITTOLYEL 08 KAOE Ypmua.



2.1.6 Fraction of native contacts

Sty avdiuvon aut) vmoloyllovior To  native contacts Omwg oplfovtal ot
OVUTIANPWUATIKEG TANPOogopleg Tov apbpov twv Cho, Levy & Wolynes[21], kol Ta
ATTOTELEOUOTOL TTAPOVOLATOVTOL [LE TV LOPEPT] TOV YPOPNUOTOG TNG etkovag 10.

eeeeeeeeeee

|t f” i Ww Wm i

—+—Q —+— 0 —=—q

Ewcova 10: Fp pnuo TV nativ

18



2.1.7 Distance Maps

ZTV avalvon aut) VITOAOYLLOVTOL Ol TILVOKES OUTOOTAOEMY GVAUESO, OTO. ETUAEYUEVO,
atoua Kor dnuovpyolvtal 3 eikoveg postscript. H mpdtn mepLéxel evav yaptn Tov
uEowv Tmv Ohwv twv amootdoewv CA-CA, 1 8eltepn TG OVTLOTOL(ES TUTLKEG
OTTOKALOELG, KOL 1) TPLTY 1] OO0 OUTOTEAEL GUVEVWON TOV VO ITTPONYOUUEVMV YLOL

gukoLOTEPY OVYKpLom. Kaw ta tplar apyeto mapovotalovtor otny etkovo, 11.

Ewcova 11: Xoptng twv uéowv tiumv, twv aroklicewv tovg kol advlsan twv 000 yia. 10 eCouepes
BcZBP[25].
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2.1.8 Radius of gyration

ZTnv avaAvon ouTh VITOAOYLEETAL 1) YUPOOKOTILKT] GLKTLVOL TOU LOPLOV KOIL TO OTTOTEAECLOL

TAPOVOLALETAL HECW YPAPNULATOG OTTMG OTNV ElKOVa, 12.

o - Results Plot
File View
Rgyration.lyta.dat
14,
13.6
12 8
124
v 2
s 112
|
u
-]
10.44
9.6+
8.8+
84
7.24
6.4 T T
1 le+4 2e+04

Frame

—&— Ragyration.lyta.dat

Ewcova 12: I'poonua the yopooKoOTIKNG OKTIVAS O GYETN E TOV YPOVo.
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2.1.9 Entropy

ZTV avalvon auTh VItoAoYLEETOL 1] EVTPOTTLO. TOV Hoplov pe dVo tpomovg[23-24]. Agov
0 YPNOTNG TTPOOdOPLOEL TV Oepuokpaolo. otV omola. Oa.  Tpayuatorro el 1
TPOCOUOLWOT), EXEL TV ETAOYT VO OPLOEL TO Pruat we To ortoto Ba avEdvetat o aptduog
TOV SoumV oV B CVUITEPLAAUBAVOVTOL 0TIV AVAAVOT €WG OTOV AVOAVOVTOL OAES OL
dougg g mpooowolwong. H mpoemheyuevny phibuwon Oo €xel wg Oomoteleouo Ty
npaypatosroinon 10 emavalpewv pe KAHE KarvoupLo ETTUVAA VO TEPLEXEL TIG OOUES
NG TPONYOVUEVG EXAVAAMYNG (EKTOC OITO TNV TPDTY) OVV TO £mOUeVo 10% Twv douwv.

Ta amotehéopoTa TAPOVOLALOVTOL OTHY ELKOVa 13.

21



- B Results Plot

entropy.lyta.dat

5.55e-+03+

5.45e+03+

5.35e-+03+

5.25e-+03+

5.15e-+03+

5.05e+03+

4.95e+03+

4.85e-+03+

4.75e+03+

4.65e+03+

4.55e-+03- T T T T T T T T
1 3e+03 Ge+03 9e+03 12e+04 15e+04 1.8e+04 21e+04 242404 27e+04

Frame

—&— Andricioasi —%— Schiitte

Ewcova 13: I'papnua tg evipormios oe cyéon ue tov ypovo.
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2.1.10 Extract PDB(s)

Jtnv ovalvon avtr eEdryovion apyele. PDB to ortola etkoviZovy ta urd ovalvorn nopLa
OTLG OTLYUEG OL 0TTOLEG KaBOPLLOVTOL ATTd TO QYLK KoL TNV TEAELTOLO doun Kabmg Ko

TO BNUCL TNG AVAAVOTG.

2.1.11 Surface area

STV avaiuon aut) VTOAOYLLETOL €VOL UETPO TNG EMUPAVELOG TOU UOPLOV TO OITOLO
optleToL amd TV EMAOYN TG QAVOLOOG TTOV EYEL TPUYUOTOTOWOEL O YPNOTNG, KOl TO

QLTTOTELEOUA. ELVOLL EVOL YPAPTULAL TTOPOUOLO LE CUTA TOV ELKOVV 3 Kot 12,

2.1.12 Distances, Bending angles & Torsion angles

Ouv avoAVoELg VITOAOYLOUOU TNG OTO0TOONG, TNG YWVIOG Kot TG Sledpng ywviog
TPOYUOTOTTOOVVTOL OVAUESO O 2, 3 Kal 4 ATOUO. OVTLOTOLYO. KOL TO. OTTOTENEOUOITOL

TOPOVOLALOVIOL 08 SLOYPOAUUOTO, TTAPOUOLOL UE CUTA TV ELKOVWV 3 Kot 12.

2.1.13 philpsi dihedral angles

H avalvon autn ostotelel VITOKATYOPLo. TOU VITOAOYLOUWOU SlEdpmv ywvimv, Kabwg
vtohoYLZEL TIG Oledpeg ywvieg @ / P wag alvoldog yio. OA TV SLAPKELD TNG
TPOCOUOLWONG KoL TTPOPAALEL TO. ATTOTEALEOUATO. OF €va dtaypaupo Ramachandran, 6mmg

(POLVETOL OTNV 1KoV, 14.
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Results Plot

Ewcova 14: Aicypoyyuo. Ramachandran.

24



2.1.14 View Results

TEMOG TO KOUUITL 0UTO UETAPEPEL TOV YPNOTI OTO TAPAOVPO NG ELKOVOG 15 artd To 0TToLo
uwopel vo. emAEEeEL ToL apyela Tov OgheL vo TPoPahel, vo eTAEEEL GAAGL apyELC TPOG
avaAVON), VO SLOYPOPEL TO. OPYELD. TOL OTTOLAL EYOVV dMUOVPYNOEL UEYPL OTLYUNS, VO
aoONKeVOEL TO OPYELOL TTOV EYOVV SNULOVPYNOEL UEYPL OTLYUNG O KATOLOV PAKELO KL
vo. TpoPaAeL 0 €va ToPaOvpo To TEAELTOLO unvuue ov eEemeupe To carma. H
AELTOUPYLKOTITO. QUTI] OKOTEVEL OTNV QITAOTTOLOT TG dLEPeVVNONG TOV TL UITOPEL VA
ATETUYE O€ KATOLO VAAVON KOL VO ETTLITPEYPEL OTOV YPNOTI VA, TO SLopHmoEL ywplg Vo

KAELOEL TO TTPOYPOULCL.

= Latest Results
Displaying contens of the folder
/home/p/Dropbox/work/grcarma/src/carma_results_26.09.2013_23.06.49

Click on the image you want to view
or the file you would like to plot

Available pdb files Available postscript files Available numerical files
lyta.dcd.0000001.pdb covariance.lyta.ps Rgyration.lyta.dat
lyta.dcd.0000061.pdb dist _map.RMSD.lyta.ps entropy.lyta.dat
lyta.dcd.0000121.pdb distance_map.average.lyta.ps phi_psi_dihedral_segidA.dat
distance_map.combined.lyta.ps surface.lyta.dat

_| Use VMD to view .pdb files

Log of the last carma run | Change active DCD Back up produced files Empty the current working directory

Return

Eiovo 15: To mopdBopo twv amoteleoidrmy.
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KepdAaio 3 — lNnyaiog KwdIkag

STV eVOTNTO 0UTH TTOPATIOETOL OAOG O TINYALOG KOSIKAG TOV TTpoypduuatos. [pémel va
oNueLwOEeL OTL 1) TEAEVTALA EKSOON TOV TTPOYPAUUATOS ELVOL TTAVTO SLOOECLUN UECM TWV

LOTOOEMO WV https://github.com/pkoukos/grcarma Ko http://sourceforge.net/

projects/grcarma.
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https://github.com/pkoukos/grcarma
http://sourceforge.net/projects/grcarma/
http://sourceforge.net/projects
http://sourceforge.net/

#!/usr/bin/env perl

=headl NAME

grcarma - GUI to molecular dynamics trajectories analysis program carma
=headl SYNOPSIS

grcarma [ PSF FILE ] [ DCD FILE ]

grcarma.exe [ PSF FILE ] [ DCD FILE ]

=headl DESCRIPTION

grcarma is a GUI to molecular dynamics trajectories analysis program
B<carma>. It is written in Perl and makes use of the Tk module for
graphics. It is available for Linux and Windows, and requires the
carma executable in the same folder ( or in the PATH ). As seen in
the synopsis the program can be launched with a .psf / .dcd pair of
files as arguments. Alternatively, the program can be run without any
arguments and the user will be prompted to specify the files to use
for the analyses, through a graphical interface.

=headl AUTHOR

grcarma has been developed by Panagiotis Koukos, under the supervision

of L<Prof. Nicholas M. Glykos|http://utopia.duth.gr/~glykos/Carma.html>

at the L<Department of Molecular Biology and Genetics|http://mbg.duth.gr/index.en.shtml>
of L<Democritus University of Thrace|http://www.duth.gr/index.en.sxhtml>.

=headl SEE ALSO

For more information, see L<https://github.com/pkoukos/grcarma>
=headl LICENSE

Copyright (c) 2012-2013, Panagiotis I. Koukos

All rights reserved.

Redistribution and use in source and binary forms, with or without
modification, are permitted provided that the following conditions
are met:

=0over
=item 1.

Redistributions of source code must retain the above copyright
notice, this list of conditions and the following disclaimer.

=item 2.

Redistributions in binary form must reproduce the above
copyright notice, this list of conditions and the following
disclaimer in the documentation and/or other materials
provided with the distribution.

=back

THIS SOFTWARE IS PROVIDED BY THE COPYRIGHT HOLDERS AND CONTRIBUTORS
"AS IS" AND ANY EXPRESS OR IMPLIED WARRANTIES, INCLUDING, BUT NOT
LIMITED TO, THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS

FOR A PARTICULAR PURPOSE ARE DISCLAIMED. IN NO EVENT SHALL THE
COPYRIGHT OWNER OR CONTRIBUTORS BE LIABLE FOR ANY DIRECT, INDIRECT,
INCIDENTAL, SPECIAL, EXEMPLARY, OR CONSEQUENTIAL DAMAGES (INCLUDING,
BUT NOT LIMITED TO, PROCUREMENT OF SUBSTITUTE GOODS OR SERVICES; LOSS
OF USE, DATA, OR PROFITS; OR BUSINESS INTERRUPTION) HOWEVER CAUSED
AND ON ANY THEORY OF LIABILITY, WHETHER IN CONTRACT, STRICT
LIABILITY, OR TORT (INCLUDING NEGLIGENCE OR OTHERWISE) ARISING IN ANY
WAY OUT OF THE USE OF THIS SOFTWARE, EVEN IF ADVISED OF THE
POSSIBILITY OF SUCH DAMAGE.
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=cut

use strict;
use warnings;

# Use the Tk module for the GUI #

use Tk;

use Tk::MsgBox;

require Tk::PlotDataset;
require Tk::LineGraphDataset;
require Tk::BrowseEntry;
require Tk::ROText;

require Tk::Dialog;

# Import the following core modules #

use Cwd;

use Cwd 'abs path';

use File::Path 'mkpath';
use File::Copy 'cp', 'mv';

use List::MoreUtils 'uniqg';
use List::Util 'min', 'max';

# Get the system time and modify it so #
# that it is human readable #
# Find the 0OS type and store it in a #
# variable #

my Slaunch dir = getcwd;

my (@now = localtime() ;

my StimeStamp = sprintf ( "carma results %02d.%02d.%04d %02d.%02d.%02d", Snow[3], Snow[4]+1,
Snow[5]+1900, Snow[2], Snow[l], Snow[O] );

my ( Swindows, S$linux, Smac, ) = ( "', "', "', );

if ( $°0 eq 'MSWin32' ) {

Swindows = 1;

}

elsif ( 570 eq 'linux' ) {
S$linux = 1;

}
elsif ( 570 eq 'darwin' ) {
Smac = 1;

}

my Sactive psf = ''";
my Sactive dcd vy

# Declaration of the global scalars... #
our SVERSION = '0.1';

our Sflag = '';

our Scustom id flag = '';

our Sseg id flag = '';

our Sindex seg id flag = '';
our Scustom selection = '';
our Sall done = '';

#~ our $num atoms = '';
our $psf button = '';
our Sdcd button ]
our Shave psf =
our Shave dcd =

our Shave files vy

our Sfiletypes = "';

our Shave custom psf v
our Sdcd count = -1;

our Satm id flag = '';

our Sres id flag "y

our Sheader = '';

our Satm id = ''";

]
~

n oo
~
]
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our $new psf;
our Sactive run buttons = '';

ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou
ou

my

#

ou

~
~.

S H H e

my
my
my
my
my
my
my

my

if

r Sactive run buttons gfract = '';
r Seig play = '';

r Seig play vector ;

r Seig art = '';

r Seig art vectors = '';

r Seig art frames = '';

r $top eig = '';

r Sframe eigl = '';
r Sresid bar count =
r $index bar count = ;
r Sresid row = '';

r Sresid column = '';

r $Sindex row = '';

r $index column = '';

r $f4d b= "'"';

r Sdpca run button = '';
r Ssurf run button ;
r Sindex num atoms ;
r Sdpca frame = '';

r Sdpca frame 1 = '';

r Sframe sur2 = ;

r Scpca frame = '';

r Scpca frame 1 = '';

r $Sgfract run button;

- O

r Sphi psi run button;

r Sframe gfract2;

r Sframe phi psil;

Scancel all segids = 0;

and global arrays and hashes #

r (
@seg ids, @unigque chain ids,
@dropdown, @amplitudes,
@upper_res_limit, @lower_ res_ limit,
@lower fit limit, @frame resl,
$num_residues, $substitutions,
@fit drop, @fit drop_value,

If the OS is *nix/unix-like and the #

the folder "carma_results exists in #

the current working directory get #

it's size and store it in a scalar #

Swd _size = '';
Sps_viewer = '';
Spdb_viewer ='";
Svmd = 0;

$stride = 0;

Sweblogo = 0;
S$seglogo = 0;
Sterminal = 0;
Scount = 0;

( $linux || Smac ) {

while ( my ( Skey, Svalue ) = each(3ENV) ) {
if ( Skey eq 'GRCARMA PS VIEWER' ) {
if ( ‘which $value 2> /dev/null’

Sps_viewer = $value;
}
}

if ( Skey eq 'GRCARMA PDB VIEWER' ) {
if ( ‘which $value 2> /dev/null’ ) {

Spdb_viewer = Svalue;

}

@unique atom types,
@dropdown_value,
@upper_fit limit,
@frame fit index4,
@frame fite,
@frame_fit bars,
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# If any of the following programs #
# is found in the /usr/bin folder #
# set it as the default .ps file #
# viewer #
if ( Slinux ) {
if ( not Sps viewer ) {
if ( ‘which evince 2> /dev/null’ ) {

Sps_viewer = "evince";

}

elsif ( ‘which gv 2> /dev/null” ) {
Sps_viewer = "gv";

elsif ( ‘which gs 2> /dev/null’ ) ({

Sps_viewer = "gs";
}
elsif ( “which display 2> /dev/null’ ) {
Sps_viewer = "display";
}
}
}
else {
if ( not Sps viewer ) {
if ( not ‘open -a Preview ) {
Sps_viewer = 'open -a Preview';
}
elsif ( "which gs’ ) {
Sps_viewer = 'gs';
}
}
}

chomp Sps viewer if ( Sps viewer );

if ( not Spdb viewer ) {
if ( ‘which rasmol 2> /dev/null’ ) {

$pdb viewer = 'rasmol';

}

elsif ( ‘which jmol 2> /dev/null’ ) {
$pdb_viewer = 'jmol';

}

elsif ( ‘which pymol 2> /dev/null’ ) {
Spdb_viewer = 'pymol';

}

elsif ( "which vmd 2> /dev/null’ ) {
Spdb_viewer = 'vmd';

}

}
chomp $pdb viewer if ( Spdb viewer );

if ( ‘which vmd 2> /dev/null’ ) {
Svmd = 1;

}

if ( ‘which stride 2> /dev/null’ ) {
Sstride = 1;

}

if ( ‘which weblogo 2> /dev/null’ ) {
Sweblogo = 1;

}

elsif ( “which seqlogo 2> /dev/null’ ) {
Sseglogo = 1;

}

if ( ‘which xterm 2> /dev/null’ ) {
Sterminal = 'xterm';

}

elsif ( "which rxvt 2> /dev/null’ ) {
Sterminal = 'rxvt';

}

elsif ( ‘which gnome-terminal 2> /dev/null’ ) {
Sterminal = 'gnome-terminal';

}

30



my Sfont 12 = "helvetica 13";
my Sfont 20 = "helvetica 15 bold";

# check for input from terminal #
# if two files are specified #
# and they are a DCD and a PSF file #
my Srun from terminal = 0;
my Sramachandran popup = 0;

my Spsf file
my Sdcd file
my Sdcd name
my Spsf name
my Sdcd loc =

Ty .

’
Ty .
’

’

’

~.

my $file selection window;
my Scarma version = '';

R S S R
#H#4# Main Window #H#
R S R R S R R R R R S R R R 4

# Draw the main window #
my Smw = MainWindow => new( -title => 'grcarma', );

if ( Slinux or Smac ) {
if ( not “which carma’ and not “which carma6d4” ) {
Smw -> messageBox( -font => "Sfont 12", -message => 'No carma executable found in the path.
Aborting', );
exit;
}
}
if ( Slinux or Smac ) {
if ( ‘carma’ =~ /carma v. (\d.\d)/ ) {

$carma_version = $1;
}
}
else {
if ( ‘carma.exe’ =~ /carma v.(\d.\d)/ ) {
Scarma_version = $1;
}
}
Smw => maxsize( Smw =-> screenwidth, Smw => screenheight - 50, );

Smw => minsize( 850, 705, );
Smw =-> protocol( 'WM DELETE WINDOW' => sub { kill -2, $S; } );
Smw => withdraw;

if ( GARGV ) {
if ( Slinux or Smac ) {
if ( not “which carma’ and not “which carma6d4” ) {
die "\nNo carma executable found in the path. Aborting.\n\n";

}
else {
if ( ‘carma’ =~ /carma v. (\d.\d)/ ) {
Scarma version = $1;
}
}

}

if ( @ARGV == 2 ) {
# regardless of which was specified
# first store each of them in a file
# and store the name of the .dcd file
# in a variable
if ( SARGV[0] =~ /.*\.psf/ && SARGV[1] =~ /.*\.dcd/ ) {
Spsf file = abs path( SARGV[O0] );
Sdcd file = abs path( SARGV[1] );
if ( Sdcd file =~ /(.*) (\/I\\) (.*)\.dcd/ ) {
$ded loc = $1;
$dcd name = $3;
Sactive ded = $3 . '.dcd';

H oW 4
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elsif ( Sdcd file ) {
die "Unexpected character in the DCD name. Aborting.\n";

}

if ( spsf file =~ /(.*) (\/I\\) (.*)\.psf/ ) {
Spsf name = $3;
Sactive psf = $3 . '.psf';
}
elsif ( Spsf file ) {
die "Unexpected character in the PSF name. Aborting.\n";

}

}
elsif ( SARGV[1] =~ /.*\.psf/ && SARGV[0] =~ /.*\.dcd/ ) {
Spsf file = abs path( SARGV[1] );
Sded file = abs path( $ARGV[0] );
if ( sded file =~ /(.*) (\/[\\) (.*)\.dcd/ ) {
$dcd_loc = $1;
$dcd _name = $3;
Sactive dcd = $3 . '.dcd';
}
if ( Spsf file =~ /(.*) (\/I\\) (.*)\.psf/ ) {
Spsf name = $3;

Sactive psf = $3 . '.psf';
}
}
# or terminate with a help message #
else {

die "\nUsage: grcarma file.psf file.dcd\n\n";
}

# remember that files were specified #
# from STDIN and invoke the PSF parser #
# subroutine #
Srun from terminal = 1;

folder size ( Slaunch dir );

parser();

}
else {
# else if number of files specified is #
# not 2 terminate with a help message #
die "\nPlease specify one .psf and one .dcd file\n\n";
}
}
else {
# Create the frame for the selection #
# of files #
Sfile selection window = MainWindow -> new( -title => 'File Selection', );
$file selection window =-> protocol( 'WM DELETE WINDOW' => sub { Sfile selection window ->
destroy; $mw -> destroy; kill -2, $5; } );
my Swidth position = int ( ( Sfile selection window => screenwidth / 2 ) - (
S$file selection window -> width / 2 ) );
my Sheight position = int ( ( ( $file selection window => screenheight - 80 ) / 2 ) - (
$file selection window => height / 2 ) );
my Sfile selection window position = "+" . Swidth position . "+" . Sheight position;

$file selection window -> geometry( "$file selection window position” );
Sfile selection window -> Label( -text => 'Please select a .psf and a .dcd file', ) -> pack;

# Draw the button for psf selection #
Spsf button = $file selection window -> Button( -text => 'Browse for a .psf file',
—-command => sub {
open_file ( "psf" );
}’
-font => "S$font 12", )
-> pack( -side => 'left' );

# Draw the button for dcd selection #
Sdcd_button = $file selection window -> Button( -text => 'Browse for a .dcd file',
-command => sub {
open file ( "dcd" );
}I
-font => "Sfont 12", )
-> pack( -side => 'right' );
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Smw -> waitVariable (\Shave files);
}

A A A4 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A R A R R A
#H# Container Frame #H#
FHAF AR AR AR AR A R A A A R R R R R R R R R i A

# Create the first frame ( container ) #
my $f0 = Smw => Frame();

SEAEAF A A A A A A A A A A A A A A A A A R R R R R R R A R AR AR
#H# File Menu #H#
FHAF R AR A AR AR AR A A AR R A AR A A AR R R A AR A A AR A A A A AR A AR AR R

# Create the menubar #
Smw => configure( -menu => my Smenubar = Smw =-> Menu );

# Create the menubutton "File" and the #
# menubutton "Help" #
my Sfile = Smenubar -> cascade( -font => "Sfont 12", -label => '~File');
my Shelp Smenubar => cascade( -font => "Sfont 12", -label => '~Help');

# Draw a separating line #
Sfile => separator();

# Create a command of the "file" menu- #
# button which terminates the program #
Sfile => command( -label => "Exit",
-underline => 1,
-font => "Sfont 12",
—-command => [ Smw => 'destroy' ], );
Shelp => command( -label => 'About',
-font => "Sfont 12",
-command => \&about, );

FHAF R AR AR AR R A AR A A A R R A A AR A A AR R A AR R R A A AR A AR R A A AR A AR A A AR A AR A A
#H# Menubutton Frame #H#
A AF A4 A A A A A A A A A A A A AR A A A A A A A A A A A A R A A R A R R A R

# Draw the second frame ( menubuttons) #
# on top of the first one #
my $fl = $£0 -> Frame () -> pack ( qw/ -side left -expand 1 -fill y/ );

# ... the fitting menu #

my Sfitting menu = Sfl -> Button( -text => 'Fitting',
-command => \&fit window,
-width => 24,
-font => "Sfont 12", ) =-> pack;

#Draw the button for the rmsd menu... #

my Srmsd menu = Sfl -> Button( -text => 'RMSD Matrix',
-command => \&rmsd window,
-width => 24,
-font => "Sfont 12", ) => pack;

# ... the dpca menu #

my Sdpca menu = $f1 -> Button( -text => 'Dihedral PCA',
-command => \&dpca window,
-width => 24,
-font => "Sfont 12", ) -> pack;

# ... the cpca menu #

my Scpca menu = $fl -> Button( -text => 'Cartesian PCA',
—-command => \&cpca_window,
—width => 24,
-font => "Sfont 12", ) -> pack;

# ... the var covar matrix menu #

my Svarcov menu = S$fl -> Button( -text => "Covariance, average and\nrepresentative structures",
-command => \&cov_avg rep window,
-width => 24,
-font => "Sfont 12", ) =-> pack;
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# ... the secondary structure menu #

my Sstride menu;

if ( Slinux or Smac ) {

Sstride menu = Sfl -> Button( -text => "Secondary structure",

-command => \&stride window,
-state => 'disabled',
-width => 24,
-font => "S$font 12", ) =-> pack;

}

#Draw the button for the gfract menu...#

my Sgfract menu = $f1 -> Button( -text => 'Fraction of native contacts',
-command => \&gfract_ window,
-width => 24,
-font => "S$font 12", ) -> pack;

# ... the average distances menu #

my Srms menu = $fl -> Button( -text => 'Distance maps',
-command => \&rms_window,
-width => 24,
-font => "S$font 12", ) =-> pack;

# ... the gyration menu #

my Srgr menu = $fl1 -> Button( -text => 'Radius of gyration',
-command => \&rgr window,
—width => 24,
-font => "S$font 12", ) =-> pack;

# ... the entropy menu #

my Sentropy menu = $fl1 -> Button( -text => 'Entropy',
-command => \&entropy window,
-width => 24,
-font => "S$font 12", ) =-> pack;

# ... the pdb menu #

my Spdb menu = $£1 -> Button( -text => 'Extract PDB(s)',
-command => \&pdb window,
—width => 24,
-font => "S$font 12", ) =-> pack;

# ... the surface area menu #

my Ssur menu = $fl -> Button( -text => 'Surface area',
-command => \&sur window,
—width => 24,
-font => "S$font 12", ) =-> pack;

# ... the map menu # implemented but not in use
#my $map menu = $fl1 -> Button( -text => 'Ion-water distribution’,
# -command => \&map_ window,

# -width => 24,

# -font => "$font 12", ) -> pack;

# ... the distances menu #

my Sdis menu = $fl1 -> Button( -text => 'Distances',
-command => \&dis window,
-width => 24,
-font => "S$font 12", ) =-> pack;

# ... the bending angles menu #

my Sang menu = $f1 -> Button( -text => 'Bending Angles',
-command => \&bnd window,
-width => 24,
-font => "S$font 12", ) -> pack;

# ... the torsion angles menu #

my Stor menu = $fl1 -> Button( -text => 'Torsion Angles ( general )',
-command => \&tor window,
-width => 24,
-font => "S$font 12", ) =-> pack;

# ... the phi-psi angles menu #

my Sphi psi menu = $f1 -> Button( -text => 'phi/psi dihedral angles',
-command => \&phi psi window,
—width => 24,
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-font => "Sfont 12", ) =-> pack;
Sf1 => Label( -text => "\n", ) =-> pack( -side => 'top', );

# and the exit menu #
my Sexit menu = Sfl -> Button( -text => 'EXIT',
—width => 24,
-command => \&exit,
-font => "Sfont 12", ) -> pack( -side => 'bottom', );

# ... the image menu #
our Simage menu = $fl =-> Button( -text => 'View Results',
-command => [ \&image window 1,
-width => 24,
-font => "$font 12",
-state => 'disabled', ) -> pack( -side => 'bottom', );

FHAFH AR AR AR AR AR AR A R R R R R R R R i A
#H# Textbox Frame #H#
ddddiasssszaasssssasssssasssdssaasassasssdssassdssassssssasssssasssssaassa s saaasd st d s

# Draw the sixth frame (textbox) on top #
# of the first one and immediately #
# after the fifth frame is drawn #
my $f5 = $£f0 => Frame() -> pack( -after => $fl, -side => 'top', -fill => 'both', -expand => 1, );

our Stext = $f5 => ROText (
-bg => 'black',
-fg => 'white',
-font => "courier 12",
-wrap => 'word',
-width => 90,
~height => 32, ) -> pack();

#~ Stext -> configure( -height => 41, ) if ( Smac || $linux );
#~ Stext -> configure( -width => 85, ) if ( S$windows );

# Define colored text tags to be used for the text displayed
# in the textbox

Stext => tagConfigure( "error", -foreground => "red3" );
Stext => tagConfigure( "valid", -foreground => "green3" );
Stext => tagConfigure( "info" , -foreground => "orangel" );
Stext => tagConfigure( "cyan" , -foreground => "cyan" );

Stext => tagConfigure( 'center', -justify => 'center', -foreground => 'red3', );

# Also tie the STDOUT to the textbox #
#~ tie *STDOUT, 'Tk::Text', Stext;

if ( Scarma version and Scarma version ne '1.3' ) {
Stext -> insert( 'end',6 "\nDetected old carma version ($carma version).\ngrcarma is"
" designed to run with the latest version of carma.\nPlease"
" consider upgrading.\n", 'center' );

}
Stext => insert( 'end', "\n\nSELECT A TASK FROM THE LEFT PANEL\n\n\n" );

# If OS is *nix/unix-like insert a #
# line informing the user of the prog #
# selected for .ps viewing
if ( Slinux || S$mac ) {
if ( Spdb viewer ) {
Stext =-> insert( 'end', "* The program selected for PDB viewing is \"$pdb viewer\".\n",
"info' );

}
else {

Stext => insert( 'end', "* No PDB viewer detected. PDB file viewing disabled.\n", 'error' );
}
if ( Sps viewer ) {

Stext -> insert( 'end', " The program selected for postscript viewing
is \"$ps viewer\".\n", 'info' );

}
else {
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Stext => insert( 'end', "* No postscript viewer detected. Postscript file viewing
disabled.\n", 'error' );

}

if ( S$stride ) {
Stext => insert( ‘'end', "* stride executable located. Secondary structure analysis
enabled.\n", 'info' );
Sstride menu =-> configure( -state => 'normal', );

if ( S$seglogo or Sweblogo ) {
Stext => insert( 'end', "* Weblogo executable located. Representations of sec. structure
enabled.\n", 'info' );

}
else {
Stext => insert( 'end', "* No weblogo executable found. Representations of sec.
structure disabled.\n", 'error' );
}
}
else {

Stext => insert( 'end', "stride executable not located. Secondary structure analysis
disabled.\n", 'error' );

}

if ( Sterminal and Slinux ) {
Stext => insert( 'end', "* S$terminal executable located. Carma will run in a separate
terminal.\n", 'info' );
}
elsif ( S$linux ) {
Stext => insert( 'end', "* No x terminal emulator located. Carma will not run in a separate
terminal.\n", 'error' );

}

if ( Svmd and Spdb viewer ne 'vmd' ) {
Stext => insert( 'end', "* VMD executable located. Plotting of CNS map files enabled.\n",
"info' );
}
elsif ( not Svmd ) {
Stext => insert( 'end', "* VMD executable not located. Plotting of CNS map files
disabled.\n", 'error' );
}
}

Stext -> insert( 'end', "\nWarning : The total size of carma results\nfolder(s) in the current
directory is S$wd size MB\n", 'center', ) if ( Swd size > 100 );

S A R R R R R R R R R R R A
#H# Active file frame #H#
FHAF AR A AR AR A A A R A AR A A AR R A AR R A A AR A A R A A AR A AR A AR A AR A A

# Draw the seventh frame (active files) #
# on top of the first one immediately #
# after the fifth frame is drawn #
my $f6 = $£f0 => Frame() -> pack( -after => $fl, -side => 'bottom', -fill => 'none', -expand => 0, );
my $f7 = $£f0 => Frame() -> pack( -after => $fl, -side => 'bottom', -fill => 'none', -expand => 0, );

# Create the labels displaying the #
# active .psf & .dcd files and update #
# the mainwindow to include them #
our Sactive psf dcd label = $f6 -> Label( -text => "Active PSF-DCD : ", -font => "Sfont 12", )

-> pack( -side => 'left', );
our Sactive psf label = $f6 -> Label( -text => "Sactive psf ", -fg => 'blue', -font => "Sfont 12", )
-> pack( -side => 'left', );
56 => Label( -text => "Sactive dcd", -fg => 'blue', -font => "Sfont 12", )
-> pack( -side => 'left', );

our Sactive dcd label

my S$go back button = S$£7 -> Button( -text => 'Go back to original PSEF/DCD', -state => 'disabled',
—command => sub {

our (other;

Sother[0] => invoke if ( Exists( Sother[0] ) )

Sactive psf = Spsf name . '.psf';
Sactive_dcd = $dcd _name . '.dcd';

( Satm id flag, $res id flag, $custom id flag, $count, ) = ( '', '', '', 0, );
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undef (Cunique chain ids;
undef (seg ids;
undef Snum residues;

Smw => width;
Smw => height;

my S$x =
my Sy =
Sf0 => packForget;

parser( Sactive psf, Sactive decd, );

Sf0 => pack( -side => 'top', -fill => 'both', -expand => 1, );
Smw => geometry( "S$x" . 'x' . "sy" );

Smw => update;

Sactive psf label -> configure( -text => "Sactive psf ", );
Sactive dcd label =-> configure( -text => "Sactive dcd", );

}, ) -> pack( -side => 'bottom', );

Sf0 => pack( -side => 'top', -fill => 'both', -expand => 1, );
Smw => update();

# Get the resolution of the screen #

# and position the mainwindow centered #

# and every other window to it's right #

my Sx position = int ( ( Smw =-> screenwidth / 2 ) - ( Smw => width / 2 ) );

my Sy position = int ( ( ( Smw -> screenheight - 80 ) / 2 ) - ( Smw => height / 2 ) );

my $mw position = "+" . $x position . "+" . Sy position;#print Smw position;
my Stoplevel position = "+" . ( $x position + 150 ) . "+" . ( Sy position + 100 );

Smw => geometry ('1024x745");
Smw -> geometry ("Smw position");

#~ my $plot step = ( Sheader / ( Smw -> screenwidth ) );
# This is due to a windows-exlusive #
# bug that forces the window to the #

B

# background
Smw => focusForce if ( $°0 ne 'linux' );
$£5 => bind( '<Configure>', sub {
Stext => configure( -width => $f5 -> width, -height => int( ( $f5 -> height ) / 17 ), )
Smw => update;
| D

FHA R S R R R R R A
#H# End of main program #H#
FHEFEE A R R

MainLoop;

FRER R R
#H# Open files from GUI #H#
A R R

sub open file {
# Depending on the argument that this
# subroutine is passed, the $filetypes
# variable will be set to psf or dcd
# restricting the files viewed with
# the getOpenMethod to the extension
# currently in S$filetypes

He HE e HE HE

if ( Slinux || Smac ) {
if ( $ [0] eq 'psf' ) {
Sfiletypes = [ ['PSF Files', '.psf'l 1;
}
elsif ( S [0] eq 'dcd' ) {
Sfiletypes = [ ['DCD Trajectory Files', '.dcd'l 1:

}
}
# Again, due to another bug on windows #
# the variable needs to be defined #
# differently #
else {
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if (5 [0] eq "psf' ) |
Sfiletypes = [ ['PSF FIles', '.psf'l, ['PSF FIles', '.psf'] 1;
}
elsif ( S [0] eq 'dcd' ) {
Sfiletypes = [ ['DCD Trajectory Files', '.dcd'], ['DCD Trajectory Files', '.dcd'] 1;

}
}
my Sfile = Smw -> getOpenFile( -filetypes => S$filetypes, -initialdir => getcwd, );
# If the file selected through the #
# getOpen method is a .psf file #
if ( Sfile and Sfile =~ /(.*) (\/|\\) (.*)\.psf/ ) {
if ( Slinux || Smac ) {
# If on *nix invoke the abs_path #
# subroutine and store it's result in #
# a scalar. This is nessecary because #
# normally relative paths will be used #
# rendering the data in $psf file #
# obsolete every time the working #
# directory is changed #
Spsf file = abs path ( S$file );
Spsf name = $3;
Sactive psf = $3 . '.psf';
}
else {
S$psf name = $3;
Sactive psf = $3 . '.psf';
# else substitute the '/' for '\' in #
# $file as windows uses a backward #
# slash & the getOpen method returns #
# the absolute path to the file unix- #
# style #
Sfile =~ s/\//\\/g;
if ( Sfile =~ /\s/ ) {
Spsf file = "\"Sfile\"";
}
else {
Spsf file = $file;
}
}

Shave psf = 1;
Spsf button =-> configure( -state => 'disabled', );

}
elsif ( Sfile and $file =~ /psfS$/ ) {
if ( Slinux or Smac ) {
$file selection window -> messageBox( -message => "Unexpected character in the PSF name.
Aborting.",
—-icon => "warning",
-font => Sfont 12, );
}
else {
Sfile selection window =-> messageBox( -message => "Unexpected character in the PSF name.
Aborting.",
-icon => "warning", );

}
exit;

}

# Do the same for .dcd files and add a #

# scalar which contains the the name #

# of the dcd file #

if ( Sfile and $file =~ /(.*%) (\/I\\) (.*)\.dcd/ ) {
if ( Slinux || Smac ) {

Sdcd file = abs path ( S$file );
$dcd loc = $1;
$dcd _name = $3;
Sactive dcd = $3 . '.dcd';
}
else {
Sdcd _loc = $1;
$dcd name = $3;
Sactive decd = $3 . '.dcd';
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Sfile =~ s/\//\\/g;
Sded loc =~ s/\//\\/g;
if ( Sfile =~ /\s/ ) {

Sdcd file = "\"sfile\"";
}
else {

Sdcd _file = $file;
}

}
Shave dcd = 1;

Sdcd button => configure( -state => 'disabled', );
folder_size ( Slaunch dir );

}
elsif ( $file and Sfile =~ /dcd$/ ) {
if ( Slinux or Smac ) {
Sfile selection window -> messageBox( -message => "Unexpected character in the DCD name.
Aborting.",
—-icon => "warning",
-font => Sfont 12, );
}
else {
$file selection window -> messageBox( -message => "Unexpected character in the DCD name.
Aborting.",
-icon => "warning", );

}

exit;
}
# If the file selected is not a psf or #
# a dcd, then display a window with a #
# warning #

if ( Shave psf && Shave dcd ) {

parser() ;
Shave psf = 0;
Shave dcd = 0;

}

FHAF AR AR AR AR AR A A A R R R R R R R R R R i A
#H# Parse the .psf file to extract info for the protein(s) #H#
idddzasssdzaaassssasssssassssssaasassasssdssassdssasssssaassss s aassdsaaasd s st

sub parser {
( Spsf file, Sdcd file, ) =@ if (€ );

if ( Swindows and not @ ) {
my (Cpsf path = split '', Spsf file;
my Cdcd path = split '', Sdcd file;

my Sbad character test = 0;

foreach ( Cpsf path ) {

if (orxd (5 ) > 127 ) {
Sbad character test = 1;
}
}
foreach ( @dcd path ) {
if (ord ( 5 ) > 127 ) {
Sbad character test = 1;

}
}

if ( Sbad character test ) {
$file selection window -> messageBox( -message => "Sorry. Non-ASCII characters detected

in the path of the specified DCD/PSF files. "

"Please place your files in a
directory whose path does not contain special characters "

" (for example, something like
C:\\MD\\myproject\\dcdpsf\\).",

-icon => 'warning', );
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exit( 1 );

}
}
Spsf file =~ s/\"//g if ( Swindows );
open PSF FILE, '<', Spsf file || die "Cannot open $psf file for reading: $!\n";
# Extract the number of atoms found #
# in the .psf file #

my Snum atoms = 0;
my Spsf line;
my Spsf pos;

our Sis ext psf = 0;

while ( <PSF_FILE> ) {
if ( /EXT/i and S. == 1) {
$is ext psf = 1;
}

if ( /(\d*)\s\!NATOM/ ) {
Snum_atoms = $1;
Spsf pos = tell;
$psf line = $.;
last;

}

my (@psf file = <PSF FILE>;
close PSF_FILE;

my Sno segid index;
if ( Sis ext psf ) {
$no_segid index = 11;

}
else {

Sno_segid index = 9;
}

my (@test line = split '', Spsf file[Spsf linel;

if ( Stest line[$no segid index] =~ / /) {
my Stemporary mw = MainWindow -> new( -title => 'test',6 );
Stemporary mw -> withdraw;
my Sresponse;

if ( Slinux or Smac ) {

Sresponse = Stemporary mw =-> messageBox( -message => "It seems the PSF file you
specified "
"lacks chain ids. If this is a single chain molecule-without waters and ions- you can "
"assign chain id A to all atoms and procced normally. Do you want to do so now? Click "
"'no' to open a window to the PSF file and specify the ranges for each chain.",
-icon => 'warning',
-type => 'yesno',
-font => "Sfont 12", );
}
else {
Sresponse = Stemporary mw => messageBox( -message => "It seems the PSF file you
specified "

"lacks chain ids. If this is a single chain molecule-without waters and ions- you can

"assign chain id A to all atoms and procced normally. Do you want to do so now? Click
"'no' to open a window to the PSF file and specify the ranges for each chain.",
-icon => 'warning',
-type => 'yesno', );
}

if ( Sresponse =~ /yes/i ) {
Snew psf = "$psf name.mod.psf";

open PSF FILE, '<', Spsf file || die "Cannot open $psf file for reading: $!\n";
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open NEW PSF, '>', Snew psf || die "Cannot open $new psf for writing: $!\n";

my Sline count = 0;
while ( <PSF_FILE> ) {
if ( /\d*\s\INATOM/ ) {
print NEW PSF $ ;

last;
}
else {
print NEW PSF S ;
}
}
while ( <PSF_FILE> ) {
if ( $line count < $num atoms && /" (\s+\d+ ) (\s+.+2)$/ ) {
print NEW_PSF 51 . 'A' . 52 . "\n";
}
else {

print NEW PSF S ;
}

$line count++;

}

close NEW_PSF;
close PSF_FILE;

$psf file = abs path (Snew psf);# if ( $linux or Smac );
$active psf = Snew psf;

Stemporary mw -> destroy;

parser( Spsf file, Sdcd file, );

}
elsif ( Sresponse =~ /no/i ) {
$new psf = "$psf name.mod.psf";
my Callowed segids = ( 'A' .. 'Z' );
open BAD PSF, '<', Spsf file || die "Cannot open Spsf file for reading: $!\n";

my Stemporary window = Stemporary mw -> Toplevel();
S$temporary window =-> Label( -text => 'Specify the range for each chain using the atom
number ( first column )', ) => pack;

my Stext frame = Stemporary window =-> Frame() -> pack;

my (bars frame;
Sbars frame[0] = Stemporary window => Frame() -> pack;

my Stemporary text = Stext frame -> ROText( -height => 25, -width => 90, ) -> pack;
while ( <BAD PSF> ) {
Stemporary text =-> insert( 'end', $ );

}

my @lower;
my Cupper;

my Stemporary row = 1;
my Stemporary column = 1;

Sbars frame[Stemporary row-1] => Label( -text => 'From atom ', ) => grid( -row =>
$temporary row, -column => Stemporary column, );
Sbars frame[Stemporary row-11 => Entry( -textvariable => \$lower[$temporary row=-1], ) =>
grid( -row => Stemporary row, -column => ++Stemporary column, );
Sbars frame[S$temporary row-1] => Label( -text => ' to atom ', ) =-> grid( -row =>
$temporary row, -column => ++Stemporary column, );
Sbars frame[Stemporary row-11 => Entry( -textvariable => \Supper[$temporary row=11, ) =>
grid( -row => Stemporary row, -column => ++Stemporary column, );
Sbars frame[Stemporary row-1] =-> Label( -text => 'assign chain identifier ', ) => grid(
-row => Stemporary row, -—-column => ++Stemporary column, );
Sbars_frame[$temporary row-1] -> Entry( -textvariable => \
Sallowed segids[Stemporary row-1], -state => 'readonly', ) => grid( -row => Stemporary row, -column
=> ++Stemporary column, );
Sbars frame[Stemporary row-1] -> Button( -text => 'Add row', -command => sub {
Stemporary row++;
$temporary column = 1;
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$bars frame[$temporary row-1] = Stemporary window -> Frame() -> pack;

Sbars frame[Stemporary row-1] =-> Label( -text => 'From atom ', ) =-> grid( -row =>
$temporary row, -column => Stemporary column, );
Sbars frame[Stemporary row=-1] =-> Entry( -textvariable => \Slower[Stemporary row-11,
) => grid( -row => Stemporary row, -column => ++Stemporary column, );
Sbars frame[Stemporary row-1] =-> Label( -text => ' to atom ', ) => grid( -row =>
Stemporary row, -column => ++Stemporary column, );
Sbars frame[Stemporary row-1]1 => Entry( -textvariable => \Supper[Stemporary row-11,
) -> grid( -row => Stemporary row, —-column => ++Stemporary column, );
Sbars frame[Stemporary row-1] =-> Label( -text => 'assign chain identifier ', ) =>
grid( -row => Stemporary row, -column => ++Stemporary column, );
Sbars frame[Stemporary row-1] -> Entry ( -textvariable => \
Sallowed segids[Stemporary row-1], -state => 'readonly', ) =-> grid( -row => Stemporary row, -column
=> ++Stemporary column, );
Sbars frame[S$temporary row-1] -> Button( -text => 'Remove row', -command => sub {
$temporary row--;
$bars frame[$temporary row] -> destroy;
pop (bars frame;
}, ) -> grid( -row => Stemporary row, -column => ++Stemporary column, );
}, ) -> grid( -row => Stemporary row, -column => ++Stemporary column, );

Stemporary window => Button( -text => 'Create PSF', -command => sub {
seek BAD PSF, 0, 0;
open NEW PSF, '>', Snew psf || die "Cannot open $new psf for writing: $!\n";

while ( <BAD PSF> ) {
print NEW_PSF 5 ;
if ( /\!NATOM/ ) {
last;
}
}

my Si;

my Scheck = 0;

for ( 51 =0 ; $i < scalar(Cbars frame) ; Si++ ) {
if ( Slower[$1] and Supper[$i] ) {

Scheck++;
}
}
if ( Scheck == 5i ) {
$psf line = '';

my Sprevious line;
my Sline count = 0;
my Sremember psf = 0;
for ( 51 =0 ; $i < scalar(Cbars frame ) ; Si++ ) {
if ( Spsf line ) {
seek BAD PSF, Spsf line, 0;

if ( Sprevious_line =~ /" (\s+) (\d+) (\s+.+2)$/ ) {
print NEW PSF S$1 . $2 . " Sallowed segids[$i]" . $3 . "\n";
}
}
while ( <BAD PSF> ) ({
if ( $line count < $num atoms && /" (\s+) (\d+) (\s+.+2)8/ ) |
if ( 52 == Supper[Si] + 1) {
Spsf line = tell;
$previous line = S5 ;
last;
}
if ( $2 >= Slower[$1] and $2 <= Supper[$1] ) {
print NEW PSF S$1 . $2 . " Sallowed segids[$i]" . $3 . "\n";
}
}
else {
$previous line = $ ;
Spsf line = tell;
last;

}

$line count++;
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}

seek BAD PSF, Spsf line, 0;
print NEW PSF Sprevious line;

while ( <BAD PSF> ) {
print NEW PSF $ ;
}

close NEW_PSF;
close BAD PSF;

Spsf _file = abs_path( Snew psf );
$active psf = $new psf;
Stemporary mw -> destroy;
parser( Spsf file, Sdcd file, );
}
else {
close NEW PSF;
if ( Smac or Slinux ) {

Stemporary mw -> messageBox( -message => 'All of the boxes must be filled in

order to create a new PSF', -font => "Sfont 12", );

}

else {

Stemporary mw -> messageBox( -message => 'All of the boxes must be filled in

order to create a new PSF', -font => "$font 12", );

}
}
}, ) -> pack( -side => 'bottom', );
}
else {
if ( Srun from terminal ) {
exit;
}
else {
Smw => destroy;
kill -2, $5 or die (5!);
}
}
}
else {

S$psf file =~ s/\"//g if ( Swindows );

open PSF FILE, '<', Spsf file || die "Cannot open Spsf file for reading:

seek PSF FILE, Spsf pos, 0;
my $i = 0;

my Catom types;
my (chain ids;

Continue parsing through the .psf
file storing the various atmids and
segids as well as the number of
residues in each chain
while ( <PSF_FILE> ) {
if ( 31 < Snum atoms ) {
my Stemp chain = substr S , Sno segid index, 4;
$temp chain =~ s/ //g;

P
P

my Stemp atom type;
Stemp atom type = substr $ , 38, 4 if ( Sis ext psf );
Stemp atom type = substr $ , 24, 4 if ( not $is ext psf );

$temp atom type =~ s/ //g;

push (chain ids, Stemp chain;
push (@atom types, Stemp atom type;

if ( /"\s*\d+\s* (\D+) \s* (\d+) \s*\w+\s*\w+/ ) {

my Stemp segid = $1;
my Stemp resid = $2;
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Stemp segid =~ s/ //g;
Snum_residues{Stemp segid} = S$temp resid;

}

Sidd;
}

close ( PSF FILE );
Spsf file = "\"$psf file\"" if ( Swindows );

# Substitute every proton atmid for H #
foreach ( Catom types ) {
if (5 =~ /"H.*/ ) |
S =~ s/"H.*/H/g;
}
}

# Sort the atmids - segids and remove #

# any and all multiple entries #

my @sorted atom types = sort ( Catom types );

our (Cunique atom types = uniq ( @sorted atom types );

my (sorted chain ids = sort ( €chain ids );

our (Cunique chain ids = uniqg ( @sorted chain ids);
# Use carma to check the validity by #
# parsing the output of the following #
# carma run searching for the presence #
# of the word 'Abort' #
my Svalid psf ded pair = '';
if ( Slinux || Smac ) {
Svalid psf dcd pair = ‘carma -v -last 1 $psf file $dcd_file';
}
else {
Svalid psf dcd pair = ‘carma.exe -v -last 1 $psf file $dcd file';
}
# If found create a help message or #

# a window prompting the user to retry #
if ( Svalid psf dcd pair =~ /Abort./i ) {
if ( Srun from terminal ) {
die "\nNumber of atoms in PSF and DCD do not match.\n\n";
}
else {
#~ $file selection window -> packForget;
my Sresponse;
if ( Slinux or Smac ) {
Sresponse = $file selection window =-> messageBox( -message => "Number of atoms
in PSF and DCD do not match.\nWould you like to retry?",
-type => 'yesno',
-icon => 'warning',
-font => "$font 12", );
}
else {
Sresponse = $file selection window -> messageBox( -message => "Number of atoms
in PSF and DCD do not match.\nWould you like to retry?",
-type => 'yesno',
-icon => 'warning', );

}

if ( Sresponse eq "Yes" ) {
#~ Sgui -> pack;
Sdcd button => configure( -state => 'normal', );
Spsf button =-> configure( -state => 'normal', )

’

}

else {
Smw => destroy;
Sfile selection window =-> destroy;
kill -2, 35S || die ( 5! ),

}
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# If not found proceed parsing the dcd #
# header #
else {

dcd_header parser();

}
}

FHEFE A R R
#H# Parse the STDOUT of carma to extract the number of frames in the header of the .dcd file ###
A A

sub dcd header parser {
my Sinput;
Sinput = shift if ( 5 [0] and S [0] '~ /dcd|psf/ );

if ( Sinput ) {
create dir();

if ( Slinux || Smac ) {
‘carma -v -last 1 $active psf $active_dcd > carma.out’;
}
else {
‘carma.exe -v -last 1 $active_psf $active_dcd > carma.out’;
}
}
else {
if ( Slinux || Smac ) {
‘carma -v -last 1 $psf file $dcd file > carma.out’;
}
else {
‘carma.exe -v -last 1 $psf file $dcd file > carma.out’;
}
}

unlink ( "carma.fitted.dcd" );
opendir CWD, getcwd or die $!;

while ( my Sfile to delete = readdir CWD ) {
if ( sfile to delete =~ /.0000001.psS$/ ) {
unlink Sfile to delete;
}
}

closedir CWD;

# Extract the number of frames found #
# in the .dcd header #
open OUTPUT, '<', "carma.out" || die "Cannot open carma.out for reading: $!";
while ( <OUTPUT> ) {

if ( /Number of coordinate sets is (\d+)/ ) {

Sheader = $1;

}

}

close (OUTPUT) ;
unlink ( "carma.out", );

if ( Sinput ) {
return ( Sheader );

}

At this point every check has been
succesful and unless the program was
run from the terminal, the container
frame is drawn and at the same time
the window for file selection is

#
#
#
#
#
# withdrawn

ES. T

Shave files = 1;

$file selection window => destroy if ( Exists($file selection window) );
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}

Smw => deiconify;
Smw => raise;

FH A A A S A R A A S A

#H#

Run carma with the selected parameters #H#

A R R R

sub carma {

# Set the variable used for reporting #

# success to the rest of the program #

# to zero and substitute any multiple #

# spaces in the $flag scalar with a #

# single space #

$all done = 0;

S$flag =~ s/[\s]\s+/ /g;

$flag = 'carma.exe' . $flag . " Sactive psf Sactive dcd" if ( Swindows );
$flag = 'carma' . $flag . " Sactive psf Sactive dcd" if ( $linux || S$mac );

if ( Swindows ) {
Stext => insert( 'end', "S$flag\n", 'info' );
Stext => see( 'end', );
Smw => update;

system ( "Sflag Sactive psf Sactive dcd > last carma run.log" );
}
elsif ( Slinux or Smac ) {

Stext => insert( 'end', "$flag\n", 'info' );

Stext => see( 'end', );

Smw => update;

if ( Sterminal ) {
if ( Sterminal eq 'xterm' ) {
system ( "Sterminal -fg white -bg black -geometry 80x25+800+200 -e \"sflag

Sactive psf Sactive ded | tee last carma run.log\"" );

}
elsif ( Sterminal eq 'rxvt' ) {
system ( "$terminal -fg white -bg black -geometry 80x25+800+200 -e sh -c \"$flag

$active_psf Sactive dcd | tee last carma_run.log\"" );
}
else {
system ( "Sterminal --geometry 80x25+800+200 -x sh -c \"$flag Sactive psf
Sactive decd | tee last carma run.log\"" );
}
}
else {
system ( "S$flag Sactive psf Sactive dcd | tee last carma run.log" );
}

}

}

# When the run is completed open the #
# file 'last _carma_run.log' in the CWD and #
# parse through it one line at a time #
# searching for the pattern 'All done' #
open TEMP OUT, "last carma run.log" || die "Cannot open last carma run.log for reading: $!\n";
while ( <TEMP OUT> ) {

# If a match is found set the value of #

# Sall done to 1 #

if ( /A1l done/i ) {

$all done = 1;

}
else {

$all done = 0;
}

}
close TEMP OUT;

Sflag = '';
Sindex seg id flag = '';

FH A S R R R R R A
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#H4 Draw the window containing every atmid in the PSF file #H4
A S R R R R

sub raise custom window {
# The same format is used throughout #

# the program for the subroutines that #
# are used in order to cover the many #
# different keywords used by carma so #
# they will be described in detail in #
# the comments of this subroutine and #
# are valid for every subroutine which #
# follows #

# First, the variables, arrays, hashes #
# are imported ( when necessary ) and #
# initialised #
my Sx = 1;
my Sy = 1;

$custom id flag = '';
Scustom selection = '';

our (@custom atom ids;

# Second, if the toplevel window does #

# not exist, it i1s created and it's #

# elements are defined #

if ( 'Exists( my Stop custom ) ) {

The toplevel is drawn, titled and #
positioned. The 'X' button in the #

upper right ( or left depending on #

your window manager ) corner doesn't #
destroy the window but withdraws it #

my Stop custom = Smw -> Toplevel();

Stop custom =-> geometry("Stoplevel position");
Stop custom => protocol( 'WM DELETE WINDOW' => sub { Stop custom =-> withdraw });
Stop custom -> title( "Custom selection" );

H= H e HE

my Sframe customl = Stop custom -> Frame() -> pack( -side => 'bottom', );
my Sframe custom2 = Stop custom -> Frame() -> pack( -side => 'top', );

Sframe customl -> Button( -text => 'Submit',
—command => sub {
Stop custom => withdraw;

# Foreach active element of the array #
# Qcustom atom ids add its atmid to a #
# scalar and use it for the flag #
foreach ( Ccustom atom ids ) {
if ( defined ) {
if (/QOwh) /) |
Scustom id flag = S$Sc
Scustom selection =
$atm_id flag = '';

ustom id flag . " -atmid " . S$1;
1;

}

}I )
-> pack( -side => 'right', );

Sframe customl -> Button( -text => 'Return',
—-command => [ $top custom => 'withdraw' 1, )
-> pack(-side => 'left', );

For every atmid draw a checkbutton
and name it after itself. If it is
active store the atmid in the array
@custom atom ids
our (@unique atom types;
for my Si ( 0 .. $#unique atom types ) {
Sframe custom2 -> Checkbutton( -text => Sunique atom types[$i],
-offvalue => '',
-onvalue => Sunique atom types[$i],
-variable => \Scustom atom ids[$i], )

S H e

#
#
#
#
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-> grid( -row => "$x", -column => "Sy", -sticky => 'w',

Sxt++;
if (Sx =5 ) {
Sy++;
Sx = 1;
}
}
}
# Finally, 1f the window has already #
# been created it is brought in the #
# foreground #
else {
$custom id flag = '';
Satm _id flag = '';
Stop custom => deiconify;
Stop custom =-> raise;
}
}
FHEFEE A R R R
i Draw the window for the RMSD matrix calculation i

FH A R R R R R R R R A

sub rmsd_window {
my Srmsd first = 1;
my Srmsd first flag = '';
my Srmsd last = dcd header parser( "rmsd" );
my Srmsd last flag '
my Srmsd step;
my Srmsd step flag ;
my Srmsd min = '';
my Srmsd min flag = '';
my Srmsd max = '';
my Srmsd max flag = '';
my Srmsd reverse = '';
my Srmsd plot = '';
my Srmsd top;
my Smatrix size = 0;

if ( 'Exists( Srmsd top ) ) {

If the number or frames is greater #

than 3k set the value of Srmsd step #

to $header/3000 rounded up to the #
#
#

=+ H

nearest integer, otherwise set it to
#1
if ( Srmsd last <= 3000 ) {
Srmsd step = 1;

}
elsif ( Srmsd last > 3000 ) {

Srmsd step = int ( ( Srmsd last / 3000 ) + 0.5 );
}

Srmsd top = Smw -> Toplevel( -title => 'RMSD matrix' );
Srmsd top -> geometry("Stoplevel position");

my Sframe rmsdl = Srmsd top -> Frame() -> pack( -expand => 1, -fill => 'x', );
our Sframe rmsd2 = Srmsd top =-> Frame() -> pack( -expand => 1, -fill => 'x', );
my Sframe rmsd3 = Srmsd top -> Frame() -> pack( -expand => 1, -fill => 'x', );
my Sframe rmsd6 = Srmsd top -> Frame() -> pack( -expand => 1, -fill =>

'X'l );

my Sframe rmsd4 = Srmsd top =-> Frame( -borderwidth => 2, -relief => 'groove',6 ) =-> pack(
-expand => 1, -fill => 'x', );

radiobuttons ( Sframe rmsdl );

checkbuttons ( S$frame rmsd2 );

otherbuttons ( S$frame rmsd3 );

Sframe rmsd6 -> Label( -text => "\nVarious options", -font => Sfont 20, ) -> pack;

# Sframe rmsd4 -> Label( -text => "\nVarious options", ) -> grid ( -row => 0, -column =>
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# Create ent

ry boxes for user input

#

Sframe rmsd4 -> Label( -text => 'First frame to use: ', )

Sframe rmsd4
S$frame rmsd4
$frame_rmsd4
Sframe rmsd4
$frame rmsd4

my Stemp dim
Smatrix size

-> grid( -row
-> Entry( -textvariable
-> grid( -row
-text => 'Last
-> grid( -row
-> Entry( -textvariable
-> grid( -row
-> Label( -text => 'Stri
-> grid( -row
-> Entry( -textvariable
-> grid( -row

-> Label (

int ( ( Srmsd last - §
int ( ( Stemp dim * St

=> 1, -column => 1, -sticky => 'w', );
=> \Srmsd first, )
=> 1, -column => 2, );
frame to use: ', )
=> 2, -column => 1, -sticky => 'w', );
=> \srmsd last, )
=> 2, -column => 2, );
de (step) between frames: ', )
=> 3, -column => 1, -sticky => 'w', );
=> \Srmsd step, )
=> 3, -column => 2, );

rmsd first ) / $rmsd step );
emp dim * 6 ) / ( 1024 * 1024 ) );

$frame rmsd4
-fg => 'red', )

-> grid( -row => 7, -column => 1, );
'Minimum value for
=> 4, -column => 1,
=> \Srmsd min, )

=> 4, -column => 2,

Sframe rmsd4 Label ( -text =>
-> grid( -row
Entry( -textvariable
-> grid( -row
Label( -text =>
-> grid( -row
Entry( -textvariable
-> grid( -row

Sframe rmsd4
)
S$frame rmsd4
=> 5, -column => 1,
=> \Srmsd max, )

=> 5, -column => 2,

Sframe rmsd4
)i
Sframe rmsd4 Checkbutton( -text => 'Reverse color gradient',
-variable => \Srmsd reverse,
-offvalue => "'
-onvalue => " -reverse", )
-> grid( -row => 6, -column => 1,

my Sframe rmsd5 Srmsd top =-> Frame() -> pack();

# For every variable used for input that is active create a flag and add

# it to the flag used to run carma

postscript plot
-sticky =>

'Maximum value for postscript plot
-sticky =>

(dark blue) :

'w

’

)

-> Label( -text => "The matrix that will be produced will be S$matrix size MB",

! 4 )

(dark red): ', )

'w

Sframe rmsd5 -> Button( -text => 'Run',
-command => sub {
Srmsd first flag = ( ( $rmsd first != 1) ? " -first Srmsd first"

Srmsd last flag =
Srmsd_step flag
Srmsd min_ flag

Srmsd max flag

( ( Srmsd last
( ( Srmsd_step
( $rmsd min ? "
( Srmsd max ?

= Sheader
'=1) 2"
-min Srmsd min"
" -max $rmsd_max" : ''

);
)

Srmsd top => destroy();
Smw => update;

# If a segid has been specified add it to the flag as well

$seg id flag = '' if $seg id flag;

foreach ( @seg ids ) {
if ( defined ) {

$seg id flag = S$seg id flag . $ ;

}
}

if ( Sres id flag ) {
Sflag

= " -V -w -Cross Srmsd first flag

Srmsd min flag $rmsd max flag $atm id flag $custom id flag Sres id flag";

}
elsif ( Sseg id flag ) {

$flag = -v. -w -cross S$rmsd first flag
Srmsd min flag $rmsd max flag $seg id flag $atm id flag $custom id flag";
}
else {

$flag = -cross Srmsd first flag
Srmsd min flag S$rmsd max flag $atm id flag $custom id flag";

}

-V -w
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) ? " -last $rmsd last"
-step S$rmsd_step"

’

-sticky =>

) ;

)

'W',

Srmsd_last flag

Srmsd last flag

Srmsd last flag

);

Srmsd _step flag

Srmsd step flag

Srmsd step flag



create_d
Stext ->
Stext ->
Smw => u

carma () ;

if ( Sal

ir();

insert( 'end', "\n\nNow calculating RMSD matrix.\n\n", 'cyan',6 );
see( 'end', );

pdate;

1 done ) {

Stext => insert( 'end', "\nCalculation finished. Now creating a postcript plot of

carma.RMSD.matrix\n"

, 'cyan' );

Stext => see( 'end', );

Smw => update;

sleep 1;

my Scoloring;

Scoloring = ‘carma.exe $rmsd reverse -col - < carma.RMSD.matrix’ if ( Swindows );
Scoloring = ‘carma $rmsd reverse -col - < carma.RMSD.matrix" if ( $linux || $mac );
if ( Scoloring =~ /(\d*\.\d*) to (\d*\.\d*)/ ) {

ranges from $from (d

ranges from $from (d

}
}

else {

my Sfrom = sprintf ("%5.2f", $1);
my Sto = sprintf ("%5.2f", $2);

if ( Srmsd reverse ) {

Stext => insert( 'end', "\nThe color gradient for the postscript image
ark red), through yellow, to $to (dark blue)\n", ):;
}
else {

Stext => insert( 'end', "\nThe color gradient for the postscript image
ark blue), through yellow, to $to (dark red)\n", );
}

Stext => insert( 'end', "\nUse \"View Results\"\n", 'valid' );
Stext =-> see( 'end', );:
Simage menu => configure( -state => 'normal', );

if ( Sactive dcd =~ /(.+)\.dcd/ ) {
mv ( "carma.stdin.ps", "RMSD matrix.$l.ps" );

}

Stext -> insert ( 'end', "\nSomething went wrong. For details check

last carma run.log 1
Stex
Stex
}
L
-> grid(

Sframe rmsd5

}

else {
Srmsd _top ->
Srmsd_top ->

}

A A A A A A A A A A A A A
#H# Draw the windo
#HAFH A AR

sub gfract_window {
my Sqfract first
my Sgfract first
my Sqgfract last
my Sgfract last
my Sgfract step
my Sgfract step

ocated in :\n", 'error', );
t => insert( 'end', getcwd . "\n", 'info', );
t => see( 'end', );

-row => 2, -column => 2, );
-> Button( -text => 'Return',

-command => [ Srmsd top => 'withdraw' ], )
-> grid( -row => 2, -column => 1, );

deiconify;
raise;

FH A A R R S R R R

w for the native contact calculation #H#
FHAF A E A A R R R R
=1;

_flag = "'";

= dcd _header parser( "gfract" );

flag = "',

=1;

flag = '";
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my Sgfract cutoff =
my Sgfract dist = 2;
my Sgfract plot = '';
my Sgfract ref = ''";
my Sgfract nat = '';

my Sgfract ref num = ;
my Stop gfract;

my Snat pdb file = '';
my Snat button = '';

if ( 'Exists ( Stop gfract ) ) {
Stop gfract = Smw => Toplevel( -title => 'Native Contacts', );
Stop gfract -> geometry("Stoplevel position");
Stop gfract -> protocol( 'WM DELETE WINDOW' => sub { Stop gfract -> withdraw }, );

my Sframe gfractl = Stop gfract -> Frame() -> pack( -expand => 1, -fill =>

Sframe gfract2 = Stop gfract -> Frame() -> pack( -expand => 1, -fill => 'x', );

my Sframe gfract3 = Stop gfract -> Frame() -> pack( -expand => 1, -fill => 'x', );

my Sframe gfractd = Stop gfract -> Frame() -> pack( -fill => 'x', );

my Sframe gfract5 = Stop gfract -> Frame( -relief => 'groove', -borderwidth => 2, ) -> pack(
-expand => 1, -fill => 'x', );

my Sframe gfracté = Stop gfract => Frame() -> pack();

Sframe gfract5 -> Label( -text => 'Distance Cutoff: ', )

-> grid( -row => 1, -column => 1, -sticky => 'w', );
$frame gfract5 => Entry( -textvariable => \Sgfract cutoff, )

-> grid( -row => 1, -column => 2, );
Sframe gfract5 -> Label( -text => 'Residue Separation: ', )

-> grid( -row => 2, -column => 1, -sticky => 'w', );
$frame gfract5 => Entry( -textvariable => \Sgfract dist, )

-> grid( -row => 2, -column => 2, );

radiobuttons ( Sframe gfractl );
checkbuttons ( Sframe gfract2 );
otherbuttons ( Sframe gfract3 );

Sframe gfract4 -> Label( -text => "\nVarious Options", -font => S$font 20, ) -> pack;

Snat button = S$frame gfract5 -> Checkbutton( -text => 'Use pdb file to define the native
structure',
-variable => \Sgfract nat,
-offvalue => "',
-onvalue => ' -nat',
-command => sub {
Snat pdb file = Stop gfract =-> getOpenFile( -filetypes => [ [ 'Native structure PDB
file', ".pdb" 11, )
unless ( Snat pdb file ) {
Snat button -> toggle;
}
o)

-> grid( -row => 4, -column => 1, -sticky => 'w', );

Sframe gfract5 -> Checkbutton( -text => 'Use frame ',
-variable => \Sgfract ref,
-offvalue => "',
-onvalue => ' -ref', )
-> grid( -row => 5, -column => 1, -sticky => 'w', );
$frame gfract5 => Entry( -textvariable => \sqgfract ref num, )
-> grid( -row => 5, -column => 2, );
Sframe gfract5 => Label( -text => 'as the native structure', )
-> grid( -row => 5, -column => 3, );

Sframe gfract5 -> Label( -text => 'First frame to use: ', )

-> grid( -row => 6, -column => 1, -sticky =>
$frame gfract5 => Entry( -textvariable => \sqgfract first, )

-> grid( -row => 6, -column => 2, );
Sframe gfract5 -> Label( -text => 'Last frame to use: ', )

-> grid( -row => 7, -column => 1, -sticky => 'w', );
$frame gfract5 -> Entry( -textvariable => \sqgfract last, )

-> grid( -row => 7, -column => 2, );
Sframe gfract5 -> Label( -text => 'Stride (step) between frames: ', )

-> grid( -row => 8, -column => 1, -sticky => 'w', );
$frame gfract5 => Entry( -textvariable => \Sgfract step, )

-> grid( -row => 8, -column => 2, );
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Sframe gfract6 -> Button( -text => 'Return',

-command => [ Stop gfract => 'withdraw' ], )
-> pack( -side => 'left', );

Sgfract run button = Sframe gfracté -> Button( -text => 'Run',

-state => 'disabled',
-command => sub {

Sgfract first flag = ( ( $gfract first !'= 1) ? " -first Sgfract first" : '' );
Sgfract_last flag = ( ( Sgfract last != Sheader ) ? " -last $Sgfract last" : '' );
Sgfract step flag = ( ( Sgfract step !'= 1) ? " -step Sgfract step" : '' );

Stop gfract -> withdraw;
$seg id flag = '' if $seg id flag;

foreach ( @seg ids ) {
if ( defined ( 5 ) ) {
$seg id flag = $seg id flag . $ ;
}
}

if ( Sres id flag ) {

$flag = " -v -gf S$gfract cutoff $gfract dist S$qgfract nat S$nat pdb file $Sqgfract ref
Sgfract ref num Satm id flag Sres id flag $gfract first flag $Sgfract last flag $Sgfract step flag";

}
elsif ( Sseg id flag ) {

$flag = " -v -gf S$qgfract cutoff $gfract dist S$qgfract nat $nat pdb file $Sqgfract ref
Sgfract ref num $atm id flag $seg id flag $gfract first flag $Sgfract last flag $gfract step flag";
}
else {

$flag = " -v -gf S$qgfract cutoff $gfract dist S$Sqgfract nat S$nat pdb file Sqgfract ref

Sgfract ref num $atm id flag $gfract first flag $gfract last flag S$gfract step flag";

}

create dir();

Stext => insert( 'end', "\n\nNow calculating fraction of native contacts.\n\n", 'cyan',
)
Stext => see( 'end', );
Smw => update;
carma () ;
if ( sall done ) {
if ( Sactive dcd =~ /(.+)\.dcd/ ) {
mv ( 'carma.Qfraction.dat', "Qfraction.$1l.dat" );
}
Stext => insert( 'end', "\nCalculation finished. Use \"View Results\"\n", 'valid' );
Stext => see( 'end', );
Simage menu -> configure( -state => 'normal', );
}
else {
Stext -> insert( 'end', "\nSomething went Wrong. For details check
last carma run.log located in :\n", 'error', );
Stext => insert( 'end', getcwd . "\n", 'info', );
Stext => see( 'end', );
}

b))
-> pack( -side => 'right', );

if ( Sactive run buttons gfract ) {
Sgfract run button -> configure( -state => 'normal', );

}
else {
Sgfract run button =-> configure( -state => 'disabled',
}
}
else {
Stop gfract -> deiconify;
Stop gfract =-> raise;
}
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}

FHAF R AR A AR AR A A AR A A AR R A A AR A A A R R A A A AR A A R A A AR A AR AR R
#H# Draw the window for the dPCA calculation #H#
A A A4 A A A A A A A A A A A A A A A A A A A A A A A A A A A A A R A R R A

sub dpca window {
Satm _id flag = '' if ( $atm id flag );
Scustom id flag = '' if ( Scustom id flag );

my Sdpca top;

my $dpca eigenvectors
my Sdpca combinations R

my Sdpca temp = '';

my Sdpca cutoff = '';

my Sdpca dgwidth = '';

my Sdpca dgwidth num = '';

my Sdpca 3d = '';

my Sdpca first = 1;

my Sdpca first flag = '';

my Sdpca last = dcd header parser( "dpca" );
my Sdpca last flag = '';

my Sdpca step = 1;

my Sdpca step flag ;

our Schil = '';

our Sinclude segid '

our Sdpca auto entry;

our Sdpca auto entry num = 10;

nn
~

our Sres id flag;
our @cluster stats = '';

if ( 'Exists( Sdpca top ) ) {
unless ( Sdpca temp ) {
Sdpca_temp = 298;
$dpca_eigenvectors
Sdpca_combinations

5;
3;

}

Sdpca top = Smw -> Toplevel( -title => 'Dihedral PCA ' );
Sdpca top -> geometry("Stoplevel position");

Sdpca frame = Sdpca top -> Frame( -borderwidth => 2, -relief => 'groove', );

Sdpca frame -> Label( -text => 'Temperature(K): ',)
-> grid( -row => 1, -column => 1, -sticky => 'w', );
Sdpca frame => Entry( -textvariable => \Sdpca temp,)
-> grid( -row => 1, -column => 3, );
Sdpca frame =-> Label( -text => 'Total principal components to calculate: ',
-anchor => 'e',)
-> grid( -row => 2, -column => 1, -sticky => 'w', );
Sdpca frame => Entry( -textvariable => \S$dpca eigenvectors,)
-> grid( -row => 2, -column => 3, );
Sdpca frame -> Label( -text => 'Number of components to use in PC(i)-PC(j) plots: ',
-anchor => 'e', )
-> grid( -row => 3, -column => 1, -sticky => 'w', );
Sdpca frame => Entry( -textvariable => \S$dpca combinations,)
-> grid( -row => 3, -column => 3, );
Sdpca frame -> Label( -text => "Sigma cutoff ( automatically determined if left undefined ):

-anchor => 'e',)

-> grid( -row => 4, -column => 1, -sticky => 'w', );
Sdpca frame => Entry( -textvariable => \Sdpca cutoff,)

-> grid( -row => 4, -column => 3, );
Sdpca frame -> Label( -text => 'First frame to use: ',

-anchor => 'w', )

-> grid( -row => 5, -column => 1, -sticky => 'w',);
Sdpca frame => Entry( -textvariable => \Sdpca first, )

-> grid( -row => 5, -column => 3, );
Sdpca frame -> Label( -text => 'Last frame to use: ',

-anchor => 'w', )

-> grid( -row => 6, -column => 1, -sticky => 'w',);
Sdpca frame => Entry( -textvariable => \Sdpca last, )

-> grid( -row => 6, -column => 3, );
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Sdpca frame =-> Label( -text => 'Stride (step) between frames: ',

-anchor => 'w', )

-> grid( -row => 7, -column => 1, -sticky => 'w',);
$dpca frame => Entry( -textvariable => \$dpca step, )

-> grid( -row => 7, -column => 3, );

Sdpca frame =-> Checkbutton( -text => 'Set limits for PC(i)-PC(j) plots: ',

-anchor => 'e',

-variable => \Sdpca dgwidth,

-onvalue => " -dgwidth",

-offvalue => "', )

-> grid( -row => 8, -column => 1, -sticky => 'w', );
$dpca frame => Entry( -textvariable => \Sdpca dgwidth num,)

-> grid( -row => 8, -column => 3, );

#~ $dpca frame -> Label( -text => "For dPCA your atom type selection will be ignored.", )
#~ -> grid( -row => 9, -column => 2, );

Sdpca frame 1 = Sdpca top =-> Frame() -> pack( -fill => 'x', );
my Sdpca frame 2 = Sdpca top =-> Frame() -> pack( -fill => 'x', );

checkbuttons ( Sdpca frame 1
otherbuttons ( $dpca frame 2

)

)

my Sdpca frame 3 = Sdpca top -> Frame() -> pack( -side => 'top', -expand => 1, -fill => 'x',
my Sdpca frame 4 = Sdpca top -> Frame() -> pack( -side => 'top', -expand => 1, -fill => 'x',
Sdpca frame -> pack( -side => 'top', -expand => 1, -fill => 'both', );

my Sdpca frame 5 = Sdpca top => Frame() -> pack( -side => 'top', -expand => 1, -fill =>

'none', );

Sdpca frame 3 -> Label( -text => "\nVarious Options\n", -font => S$font 20, )
-> grid( -row => 1, -column => 1, );

$dpca auto entry = $dpca frame 4 => Entry( -textvariable => \$dpca auto entry num,
-state => 'disabled', )
-> grid( -row => 2, -column => 2, );
Sdpca frame 4 => Label( -text => 'clusters', ) -> grid( -row => 2, -column => 3, );
my Sdpca clustering b = Sdpca frame 4 =-> Checkbutton( -text => 'Automatically isolate max:
-command => sub {

if ( Sdpca auto entry =-> cget( -state, ) eq 'disabled' ) {
Sdpca auto entry -> configure( -state => 'normal', );

}
else {
$dpca auto entry -> delete( 0, 'end', );
Sdpca auto entry => configure( -state => 'disabled',
)
}

o)
-> grid( -row => 2, -column => 1, -sticky => 'w', );
$dpca clustering b => invoke;

my Sdpca 3d button = Sdpca frame 4 -> Checkbutton( -text => 'Create 3D landscapes',
-variable => \$dpca 3d,
-offvalue => "',
-onvalue => " -3d", )
-> grid( -row => 3, -column => 1, -sticky
= 'w'y, );

Sdpca 3d button =-> invoke if ( Svmd );

Sdpca frame 4 -> Checkbutton( -text => 'Include chil angles in the
analysis ',
-variable => \$chil,
-offvalue => "',
-onvalue => " -chil", )

-> grid( -row => 4, -column => 1, -sticky => 'w', );

Sdpca frame 5 => Button( -text => 'Return',
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-command => sub {
Sdpca top =-> withdraw;
}I )
-> pack( -side => 'left', );

Sdpca run button = Sdpca frame 5 ->Button( -text => 'Run',
-command => sub {

Sdpca_ first flag = ( ( $dpca first != 1) ? " -first Sdpca first" : '' );
Sdpca last flag = ( ( Sdpca last != $header ) ? " -last $dpca last" : '' );
Sdpca step flag = ( ( Sdpca step !'= 1) ? " -step $dpca step" : '' );

open PCA FIRST STEP, '>', 'pca first step' or die "Cannot open pca first step for
writing : $!\n";

printf PCA FIRST STEP "%8d", Sdpca last;
close PCA FIRST STEP;

Sdpca top => withdraw;

$seg_id flag = '' if $seg_id flag;

foreach ( @seg ids ) {
if ( defined ( 5 ) ) {
$seg id flag = $seg id flag . $ ;
}
}

if ( Sres id flag ) {
if ( Sdpca auto entry -> cget( -state, ) eq 'normal' ) {
my Sresponse;
if ( Slinux or Smac ) {
Sresponse = Smw => messageBox( -message => 'You have specified a residue
selection. Would you '
'like the output PDB files to
include all atoms ?',
-type => 'yesno',
-icon => 'question',
-font => "S$font 12", );
}
else {
Sresponse = Smw => messageBox( -message => 'You have specified a residue
selection. Would you '
'like the output PDB files to
include all atoms ?',
-type => 'yesno',
-icon => 'question', );

}

if ( Sresponse =~ /yes/i ) {
Sinclude segid = 1;

}
else {
$include segid = 0;
$seg_id flag = '';
}
$flag = " -v -w -col S$dpca first flag $dpca last flag $dpca step flag $dpca 3d

Sdpca_dgwidth S$dpca dgwidth num $chil $Sres id flag -dPCA $dpca _eigenvectors $dpca combinations
$dpca temp S$dpca cutoff";
}
elsif ( Sseg id flag ) {
my Sresponse;
if ( Smac or Slinux ) {
Sresponse = Smw =-> messageBox( -message => 'You have specified a residue
selection. Would you '
'like the ©principal component
analysis to include'
''all atoms ?',
-type => 'yesno',
-icon => 'question',
-font => "S$font 12", );

else {
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Sresponse = Smw =-> messageBox( -message => 'You have specified a residue
selection. Would you '
'like the ©principal component
analysis to include'
''all atoms ?',
-type => 'yesno',
-icon => 'question', );

}

if ( Sresponse =~ /yes/i ) {
$flag = " -v -w -col Sdpca first flag S$dpca last flag Sdpca step flag
Sdpca_3d $dpca_dgwidth $dpca_dgwidth num $chil Sres id flag S$seg id flag -dPCA $dpca eigenvectors
Sdpca_combinations $dpca temp $dpca cutoff";

}
else {
$flag = " -v -w -col S$dpca first flag S$dpca last flag $dpca step flag
Sdpca_3d $dpca_dgwidth Sdpca_dgwidth num Schil Sres_id flag -dPCA $dpca_eigenvectors
Sdpca_combinations $dpca temp $dpca cutoff";
}
}
else {
$flag = " -v -w -col $dpca first flag $Sdpca last flag Sdpca step flag S$dpca 3d

Sdpca_dgwidth $dpca dgwidth num $chil S$res id flag -dPCA S$dpca eigenvectors $dpca combinations
Sdpca_temp $dpca cutoff";
}
}
else {
$flag = " -v -w -col $dpca first flag Sdpca last flag $dpca step flag $dpca 3d
Sdpca _dgwidth $dpca dgwidth num $chil $seg id flag -dPCA Sdpca eigenvectors $dpca combinations
Sdpca_temp $Sdpca_cutoff";
}

my Smess check = 1;

create dir();
if ( Sdpca auto entry =-> cget( -state, ) eq 'normal' ) {
if ( Sactive dcd =~ /dPCA.fitted.cluster \d\d.dcd/ ) {
Smess_check = 0;

my Sresponse;
if ( Smac or Slinux ) {
Sresponse = Sdpca top -> messageBox( -message => 'This operation may remove
and/or overwrite the active DCD/PSF pair. Doing'
' so will either lead to
the calculation failing to complete, or worse, to '
'corrupting your files. Are
you sure you want to proceed ? Select "No" '.
'to abort this operation
(which will give you the chance to copy and/or rename'
' the active DCD/PSF pair

to something different).',

-icon => 'warning',
-type => 'yesno',
-font => "$font 12",
-fg => 'red', );

}

else {

Sresponse = Sdpca top -> messageBox( -message => 'This operation may remove

and/or overwrite the active DCD/PSF pair. Doing'
' so will either 1lead to

the calculation failing to complete, or worse, to '

'corrupting your files. Are
you sure you want to proceed ? Select "No" '.
'to abort this operation
(which will give you the chance to copy and/or rename'
' the active DCD/PSF pair
to something different).',
-icon => 'warning',
-type => 'yesno', );

if ( Sresponse =~ /yes/i ) {
Smess check = 1;
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}

}
elsif ( -f 'dPCA.fitted.cluster Ol.dcd.varcov.dat' ) {

my Sresponse;
if ( Smac or Slinux ) {
Sresponse Sdpca top -> messageBox( -message
to perform will produce files '

working directory. Would you like to'

before proceeding ?',

-icon =>
-type =>
-font =>
}
else {

Sresponse
to perform will produce files '

Sdpca top -> messageBox( -message

working directory. Would you like to'

before proceeding ?',

-icon =>
-type =>
}
if ( Sresponse =~ /yes/i ) {
opendir CWD AGAIN, getcwd || die "Cannot open
while ( my Sdhl = readdir CWD AGAIN ) {
if ( $dhl =~ /\w*dPCA\w*/ and Sdhl

$active dcd ) {
unlink ( $dhl );

}

closedir CWD_AGAIN;

}

if ( Smess check ) {
Stext => insert(
Stext => see( 'end',
Smw => update;

'end',

)

carma ( "pca" );
if ( Sall done ) {
if ( -f "carma.variance explained.dat" ) {
mv ( "carma.variance explained.dat",

"\n\nNow performing dPCA.\n\n",

=> 'The analysis you are about

'that already exist in the

! delete the old files
'question',
'yesno',

"S$font 12", );

=> 'The analysis you are about

'that already exist in the

! delete the old files
'question',
'yesno', );
" . getcwd . ": $!";
ne Sactive psf and S$dhl ne

)

'cyan',

"dPCA.variance explained.dat" );

open VARIANCE IN, '<', "dPCA.variance explained.dat" or die "Cannot open
dPCA.variance explained.dat for reading S!\n";
open VARIANCE OUT1, '>', "dPCA.clusters vs variance explained.dat" or die
"Cannot open clusters vs variance explained.dat for reading S!\n";
'>"', "dPCA.clusters vs rms cutoff.dat" or die "Cannot

open VARIANCE_OUTZ,
open rms_cutoff vs variance explained.dat for reading S!\n";
while ( <VARIANCE IN> ) {
chomp ;

if ( /\s* (\S+)\s+ (\S+)\s+t(\S+)/ ) {
print VARIANCE OUT1 "S1 $2\n";
print VARIANCE OUT2 "$1 $3\n";

}

close VARIANCE OUT2;
close VARIANCE OUTI1;
close VARIANCE IN;

}

if ( -f "carma.3d landscape.cns" ) {
mv ( "carma.3d landscape.cns",

}
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opendir CWD, getcwd || die "Cannot open " . getcwd . ": S$!";
while ( my $dh = readdir CWD ) {
if ( $dh =~ /carma.dPCA.DG (\d+) (\d+). (\wt)/ ) {
mv ( "$dh", "dPCA.PC$1 vs $2.$3" );
}
elsif ( Sdh =~ /\w+.dcd.dPCA.varcov. (\w+)/ ) {
mv ( "$dh", "dPCA.covariance.S$1" );
}
elsif ( $Sdh =~ /carma.dPCA.eigenvalues.dat/ ) {
mv ( "S$dh", "dPCA.eigenvalues.dat" );

elsif ( $dh =~ /carma.clusters.dat/ ) {
mv ( "$dh", "dPCA.clusters.dat" );
}

}
closedir CWD;

unless ( Sdpca auto entry =-> cget( -state, ) eq 'normal' ) {
Stext => insert( 'end', "\nCalculation finished. Use \"View Results\"\n",
'valid' );
Stext => see( 'end', );
S$image menu -> configure( -state => 'normal', );
$all done = '';
}

if ( Sdpca auto entry -> cget( -state, ) eq 'normal' ) {
auto_window ( 'dPCA' ) ;

if ( Sall done ) {
foreach ( CGcluster stats ) {
Stext => insert( 'end', "$ \n", );
Stext => see( 'end', );

Stext -> insert ( 'end', "\nCalculation finished. Use \"View
Results\"\n", 'valid' ):;
Stext => see( 'end', );
S$image menu -> configure( -state => 'normal', );

$all done = '';
}
else {
Stext => insert( 'end', "\nSomething went wrong. For details check
last carma run.log located in :\n", 'error',6 );
Stext => insert( 'end', getcwd . "\n", 'info', );
Stext => see( 'end', );
}
}
}
else {
Stext => insert( 'end', "\nSomething went wrong. For details check
last carma run.log located in :\n", 'error', );
Stext => insert( 'end', getcwd . "\n", 'info', );

Stext => see( 'end', );
}

}
}, ) -> pack( -side => 'right', );

if ( Sactive run buttons ) {
Sdpca run button -> configure( -state => 'normal', );
}
else {
Sdpca run button -> configure( -state => 'disabled',6 );
}
}
else {
$dpca top => deiconify;
$dpca top -> raise;

}

G R R R R R R R R R R 1 4
#H# Draw the window for the cPCA calculation #H#
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FH A R R R R R R R R A

sub cpca window {

my
my
my
my
my
my
my
my
my
my
my
my
my
my
my
my
my
our
our
our
our

if

$cpca_eigenvectors = ;
$cpca_combinations
$cpca_temp vy
$cpca_cutoff = '';

$cpca dgwidth = '';
$cpca dgwidth num = '';
$cpca first 1;
$cpca_first flag
$cpca_last

$cpca last flag = '';
$cpca step = 1;
$cpca_step flag nry
$cpca_3d = '';

$chil = '';

$cpca mass = '';
$cpca _use = '';

$cpca top;

$include_ segid;
$cpca_auto_entry;
$cpca auto_entry num
@cluster stats

= 171
= ;

10;

( 'Exists( Scpca top ) ) {
unless ( Scpca temp ) {
$cpca_temp 298;

dcd_header parser( "cpca" );

$cpca eigenvectors = 5;
$cpca combinations = 3;
}
Scpca top = $mw -> Toplevel( -title => 'Cartesian PCA ' );

$cpca top -> geometry("Stoplevel position");

Scpca frame = Scpca top -> Frame( -borderwidth => 2, -relief => 'groove', );
Scpca frame -> Label( -text => 'Temperature(K): ',)

-> grid( -row => 1, -column => 1, -sticky => 'w', );
$cpca frame => Entry( -textvariable => \Scpca temp,)

-> grid( -row => 1, -column => 3, );

$cpca frame -> Label( -text => 'Total principal components to calculate: '
-anchor => 'e',)
-> grid( -row => 2, -column => 1, -sticky => 'w', );
Scpca frame => Entry( -textvariable => \Scpca eigenvectors,)
-> grid( -row => 2, -column => 3, );

=->

$cpca_ frame

-> grid( -row => 3, -column => 1, -sticky => 'w', );
$cpca frame => Entry( -textvariable => \$cpca combinations,)
-> grid( -row => 3, -column => 3, );

$cpca_frame

-> grid( -row => 4, -column => 1, -sticky => 'w', );
$cpca frame => Entry( -textvariable => \Scpca cutoff,)

-> grid( -row => 4, -column => 3, );
Scpca frame => Label( -text => 'First frame to use: ', )

-> grid( -row => 5, -column => 1, -sticky => 'w',);
$cpca frame => Entry( -textvariable => \Scpca first, )

-> grid( -row => 5, -column => 3, );
Scpca frame -> Label( -text => 'Last frame to use: ', )

-> grid( -row => 6, -column => 1, -sticky => 'w',);
$cpca frame => Entry( -textvariable => \$cpca last, )

-> grid( -row => 6, -column => 3, );
$cpca frame -> Label( -text => 'Stride (step) between frames: ', )

-> grid( -row => 7, -column => 1, -sticky => 'w',);
$cpca frame => Entry( -textvariable => \$cpca step, )

-> grid( -row => 7, -column => 3, );

$cpca frame

->

Label ( -text => 'Number
-anchor => 'e',)

Label ( -text =>

-anchor => 'e',)

Checkbutton( -text =>

-anchor =>

'Sigma cutoff (

'Set limits for PC(i)-PC(73)

of components to use in PC(i)-PC(73)

plots: ',
e,

plots:

’

automatically determined if left undefined ):

-variable => \$cpca dgwidth,
-onvalue => " -dgwidth",
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-offvalue => "', )
-> grid( -row => 8, -column => 1, -sticky => 'w', );
$cpca frame =-> Entry( -textvariable => \Scpca dgwidth num,)
-> grid( -row => 8, -column => 3, );

Scpca frame 1 = Scpca top =-> Frame() ->pack( -fill => 'x', );

my Scpca frame 2 = Scpca top => Frame() -> pack( -fill => 'x', );

my Scpca frame 3 = Scpca top => Frame() -> pack( -fill => 'x', );

my Scpca frame 5 = Scpca top -> Frame() -> pack( -side => 'top', -expand => 1, -fill => 'x',

my Scpca frame 4 = Scpca top => Frame() -> pack( -side => 'top', -expand => 1, -fill =>
'"both', );

radiobuttons ( Scpca frame 1 );
checkbuttons ( $cpca frame 2 );

otherbuttons ( $cpca frame 3 );

Scpca frame => pack( -side => 'top', -expand => 1, -fill => 'both', );
my Scpca frame 6 = Scpca top =-> Frame()-> pack( -side => 'top', );

Scpca frame 5 -> Label( -text => "\nVarious Options", -font => S$font 20, ) -> pack;
$cpca auto entry = Scpca frame 4 =-> Entry( -textvariable => \$cpca auto entry num,

-state => 'disabled', )
-> grid( -row => 2, -column => 1, -sticky => 'w',

Scpca frame 4 -> Label( -text => 'clusters', ) -> grid( -row => 2, -column => 2, -sticky =>

my Scpca clustering b = Scpca frame 4 =-> Checkbutton( -text => 'Automatically isolate max:

-command => sub {
if ( Scpca auto entry -> cget( -state, ) eq 'disabled' ) {
Scpca auto entry => configure( -state => 'normal', );

}
else {

Scpca auto entry =-> delete( 0, 'end', );

Scpca auto entry => configure( -state => 'disabled', );
}

}I )

-> grid( -row => 2, -column => 0, -sticky => 'w', );
Scpca clustering b =-> invoke;

Scpca frame 4 -> Checkbutton( -text => 'Use mass weighting',
-variable => \Scpca mass,
-offvalue => "',
-onvalue => " -mass", )
-> grid( -row => 3, -column => 0, -sticky => 'w', );
my Scpca 3d button = Scpca frame 4 -> Checkbutton( -text => 'Create 3D landscapes',
-variable => \Scpca 3d,
-offvalue => "',
-onvalue => " -3d", )
-> grid( -row => 4, -column => 0, -sticky

= VWV, );
Scpca 3d button -> invoke if ( Svmd );

Scpca frame 4 -> Checkbutton( -text => 'Use previously calculated eigenvalues !
-variable => \Scpca use,
-offvalue => "',
-onvalue => " -use", )
-> grid( -row => 5, -column => 0, -sticky => 'w', );

Scpca frame 6 =->Button( -text => 'Return',
-command => sub {
Scpca top -> withdraw;
o)
-> pack( -side => 'left', );

Scpca frame 6 ->Button( -text => 'Run',

-command => sub {
$cpca first flag = ( ( Scpca first !'= 1) ? " -first $cpca first" : '' );
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Scpca last flag = ( ( $cpca last

Sheader ) ? " -last Scpca_last" : '' );
Scpca step flag = ( ( $cpca step 1

1=
= ) ? " -step Scpca_step" : '' );

open PCA FIRST STEP, '>', 'pca first step' or die "Cannot open pca first step for
writing : $!\n";

printf PCA FIRST STEP "3%8d", Scpca last;
close PCA FIRST_STEP;

Scpca top -> withdraw;

$seg _id flag = '' if S$seg id flag;

foreach ( Gseg ids ) {
if ( defined ( 5_ ) ) {
$seg _id flag = S$seg _id flag . $ ;
}
}

if ( Sres id flag ) {
if ( Scpca auto entry -> cget( -state, ) eq 'normal' ) {
my Sresponse;
if ( Slinux or Smac ) {
Sresponse = Smw =-> messageBox( -message => 'You have specified a residue
selection. Would you '
'like the output PDB files to
include all atoms ?',
-type => 'yesno',
-icon => 'question',
-font => "Sfont 12", );
}
else {
Sresponse = Smw =-> messageBox( -message => 'You have specified a residue
selection. Would you '
'like the output PDB files to
include all atoms ?',
-type => 'yesno',
-icon => 'question', );

}

if ( Sresponse =~ /yes/i ) {
$include segid = 1;

}
else {
Sinclude segid = 0;
$seg id flag = '';
}
$flag = " -v -w -col -cov S$cpca first flag Scpca last flag Scpca step flag
Sres_id flag Scpca_dgwidth Scpca_dgwidth num Satm id flag Scustom id flag -eigen -proj
Scpca_eigenvectors $cpca combinations $cpca temp $cpca cutoff $cpca mass Scpca 3d $cpca use";

}
elsif ( Sseg id flag ) {
my Sresponse;
if ( Slinux or Smac ) {
Sresponse = Smw => messageBox( -message => 'You have specified a residue
selection. Would you '
'like the principal component
analysis to include'
'all atoms ?',
-type => 'yesno',
-icon => 'question',
-font => "S$font 12", );
}
else {
Sresponse = Smw => messageBox( -message => 'You have specified a residue
selection. Would you '
'like the principal component
analysis to include'
' all atoms ?',
-type => 'yesno',
-icon => 'question', );
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if ( Sresponse =~ /yes/i ) {
$flag = " -v -w -col -cov Scpca first flag S$cpca last flag S$Scpca step flag
Sres_id flag Scpca dgwidth $cpca dgwidth num $atm id flag $seg id flag Scustom id flag -eigen -proj
Scpca_eigenvectors $cpca combinations $cpca temp $cpca cutoff $cpca mass Scpca 3d $cpca use";

}
else {
$flag = " -v -w -col -cov $cpca first flag Scpca last flag S$cpca step flag
Sres _id flag Scpca_dgwidth Scpca_dgwidth num Satm id flag Scustom id flag -eigen -proj
Scpca_eigenvectors $cpca combinations $cpca temp $cpca cutoff $cpca mass Scpca 3d $cpca use";
}
}
else {
$flag = " -v -w -col -cov Scpca first flag $cpca last flag Scpca step flag
Sres id flag Scpca_dgwidth Scpca_dgwidth num Satm_id flag Scustom_id flag -eigen -proj

Scpca_eigenvectors $cpca combinations $cpca temp $cpca cutoff $cpca mass Scpca 3d $cpca use";

}

}
else {
$flag = " -v -w -col -cov Scpca first flag Scpca last flag Scpca step flag
Scpca_dgwidth Scpca_dgwidth num Satm id flag $seg id flag Scustom_id flag -eigen -proj
Scpca_eigenvectors $cpca combinations $cpca_temp $Scpca cutoff Scpca mass $Scpca 3d Scpca use";
}

create dir();
my Smess check = 1;

if ( Scpca auto entry -> cget( -state, ) eq 'normal' ) {
if ( Sactive dcd =~ /cPCA.fitted.cluster \d\d.dcd/ ) {
Smess_check = 0;

my Sresponse;
if ( Smac or Slinux ) {
Sresponse = Scpca top -> messageBox( -message => 'This operation may remove

and/or overwrite the active DCD/PSF pair. Doing'
' so will either 1lead to

the calculation failing to complete, or worse, to '
'corrupting your files. Are
you sure you want to proceed ? Select "No" '.
'to abort this operation

(which will give you the chance to copy and/or rename'
' the active DCD/PSF pair

to something different).',

-icon => 'warning',
-type => 'yesno',
-font => "Sfont 12",
-fg => 'red', );

}

else {

Sresponse = Scpca top -> messageBox( -message => 'This operation may remove

and/or overwrite the active DCD/PSF pair. Doing'
' so will either 1lead to

the calculation failing to complete, or worse, to '
'corrupting your files. Are

you sure you want to proceed ? Select "No" '.
'to abort this operation

(which will give you the chance to copy and/or rename'
' the active DCD/PSF pair

to something different).',
—-icon => 'warning',
-type => 'yesno', );

if ( Sresponse =~ /yes/i ) {
Smess check = 1;
}

}
elsif ( -f 'cPCA.fitted.cluster Ol.dcd.varcov.dat' ) {

my Sresponse;
if ( Slinux or Smac ) {
Sresponse = Scpca top -> messageBox( -message => 'The analysis you are about

to perform will produce files '
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'that already exist in the
working directory. Would you like to'
! delete the old files
before proceeding ?',
-icon => 'question',
-type => 'yesno',
-font => "Sfont 12", );
}
else {
Sresponse = Scpca top -> messageBox( -message => 'The analysis you are about

to perform will produce files '
'that already exist in the

working directory. Would you like to'
! delete the o0ld files
before proceeding ?',
-icon => 'question',
-type => 'yesno', );
}
if ( Sresponse =~ /yes/i ) {
opendir CWD AGAIN, getcwd || die "Cannot open " . getcwd . ": S!";
while ( my Sdhl = readdir CWD AGAIN ) {
if ( $dhl =~ /\w*cPCA\w*/ and Sdhl ne Sactive psf and Sdhl ne
$active dcd ) {
unlink ( Sdhl );

}

closedir CWD AGAIN;

}

if ( Smess check ) {
Stext => insert( 'end', "\n\nNow performing cPCA.\n\n", 'cyan', );
Stext => see( 'end', );
Smw => update;

carma ( "pca" );
if ( Sall done ) {
if ( -f "carma.variance explained.dat" ) {

mv ( "carma.variance explained.dat", "cPCA.variance explained.dat" );

open VARIANCE IN, '<', "cPCA.variance explained.dat" or die "Cannot open

cPCA.variance explained.dat for reading : $!\n";

open VARIANCE OUT1, '>', "cPCA.clusters vs variance explained.dat" or die
"Cannot open clusters vs variance explained.dat for reading : $!\n";

open VARIANCE OUT2, '>', "cPCA.clusters vs rms cutoff.dat" or die "Cannot
open rms_cutoff vs variance explained.dat for reading : $!\n";

while ( <VARIANCE IN> ) {
chomp ;

if ( /\s*(\SH)\s+(\SH)\s+(\S+)/ ) {
print VARIANCE OUT1 "$1 $2\n";
print VARIANCE OUT2 "$1 $3\n";

}

close VARIANCE OUT2;
close VARIANCE OUTI1;
close VARIANCE IN;

}
if ( -f "carma.3d landscape.cns" ) {
mv ( "carma.3d landscape.cns", "cPCA.3d landscape.cns" );
}
opendir CWD, getcwd || die "Cannot open " . getcwd . ": S!";

while ( my Sdh = readdir CWD ) {
if ( Sdh =~ /carma.PCA.DG (\d+) (\d+).(\w+)/ ) {
mv ( "$dh", "cPCA.PCS$1 vs $2.$3" );
}
elsif ( Sdh =~ /\wt+.dcd.varcov. (\w+)/ ) {
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mv ( "S$dh", "cPCA.covariance.$1" );

}

elsif ( $dh =~ /carma.PCA.eigenvalues.dat/ ) {
mv ( "$dh", "cPCA.eigenvalues.dat" );

elsif ( $Sdh =~ /carma.clusters.dat/ ) {
mv ( "$dh", "cPCA.clusters.dat" );
}

}
closedir CWD;

unless ( Scpca auto entry =-> cget( -state, ) eq 'normal' ) {
Stext => insert( 'end', "\nCalculation finished. Use \"View Results\"\n",
'valid' );
Stext => see( 'end', );
Simage menu =-> configure( -state => 'normal', );
$all done = '';
}

if ( Scpca auto entry -> cget( -state, ) eq 'normal' ) {
auto_window ( 'cPCA' );
if ( sall done ) {
foreach ( Gcluster stats ) {
Stext =-> insert( 'end', "$ \n", );
Stext => see( 'end', );

Stext -> insert( 'end', "\nCalculation finished. Use \"View
Results\"\n", 'valid' );
Stext => see( 'end', );
Simage menu =-> configure( -state => 'normal', );
$all done = '';
}
else {
Stext => insert( 'end', "\nSomething went wrong. For details check
last carma run.log located in :\n", 'error', );
Stext => insert( 'end', getcwd . "\n", 'info', );
Stext => see( 'end', );

}
}
}
else {
Stext => insert( 'end', "\nSomething went wrong. For details check
last carma run.log located in :\n", 'error',6 );
Stext => insert( 'end', getcwd . "\n", 'info', );
Stext =-> see( 'end', );:
}
}
}, ) -> pack( -side => 'right', );
}
else {
Scpca top => deiconify;
Scpca top => raise;
}

}

B R R
#H# Automated cluster analysis #H#
A S S S

sub auto window {
our Sprev psf;

my Sinput = shift;

our Sdpca auto entry;

our $dpca auto entry num;
our $cpca auto entry;

our S$cpca_auto_entry num;

our Schil;
our Sinclude segid;

our (cluster stats;
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my Scluster number;
my Scluster size = 0;

# The psf/dcd files that are in use at the time the subroutine is called
# This is necessary because the active files will change several times

# as the subroutine is executed, and they need to revert to the original
# ones when it is done

my ( Sremember psf, Sremember dcd, ) = ( Sactive psf, Sactive dcd, );

# S$clusters is the number of clusters the user defined in the dpca or cpca panels
# @Qclusters is the number of clusters contained in the file 'clusters.dat'

my Sclusters;

my Gclusters;

my Sfit check

= 0;
my Ssuper check =

0;
create dir();

open CLUSTERS, "S$input\.clusters.dat" || die "Cannot open $input\.clusters.dat for reading:
S!\n";

my $i = 0;
while ( <CLUSTERS> ) {
if (/ (\s*\d+\s*) (\d*) (.*)/ ) {
Sclusters[$i] = $2;
Sid+;
}

}
close CLUSTERS;

@clusters = unig ( @clusters );
Sclusters = @clusters;

# If the number of clusters the user desires the cluster analysis to
# be performed on, exceeds that of the number of clusters detailed in
# the file 'clusters.dat'

if ( Sinput eq 'cPCA' && Sclusters > Scpca auto entry num ) {
Sclusters = $Scpca_auto_entry num;

elsif ( Sinput eq 'dPCA' && Sclusters > Sdpca auto entry num ) {
Sclusters = $dpca_auto_entry num;

}

for ( 51 =1 ; $i <= Sclusters ; Si++ ) {
open CLUSTERS, '<', "Sinput\.clusters.dat" || die "Cannot open S$input\.clusters.dat for
reading: $!\n";

Si = sprintf ( "%02d", $i );

my Sfile = "C $i.dat";
open OUT, '>', Sfile || die "Cannot open $file for writing\n: §$!";

while ( <CLUSTERS> ) {
if (/7 (\s*\d*\s*) (\d*) (.*)/ ) {
if (52 == 5i ) {
print OUT "$1$2\n";
Scluster sizet+;

}

close OUT;
close CLUSTERS;

Scluster number = sprintf ( "%$3d", $i, );
Scluster size = sprintf ( "%$7d", Scluster size, );
push ( @Gcluster stats, "Cluster Scluster number : $cluster size frames (out of S$header)" );

Scluster size = 0;
if (51=1) {

Stext => insert( 'end', "\nNow performing cluster extraction.\n", 'cyan', );
Stext => see( 'end', );
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Smw => update;
}

Stext => insert( 'end', "\nCluster $i :\n", 'cyan', );

if ( Slinux || Smac ) {
Stext -> insert( 'end', "\ncarma -v -sort S$file Sremember dcd\n", 'info', );
Stext => see( 'end', );
Smw => update;

‘carma -v -sort $file $remember dcd;
‘mv carma.reordered.dcd $input.cluster $i.dcd’;

}
else {
Stext -> insert( 'end', "\ncarma.exe -v -sort $file S$remember dcd\n", 'info',
Stext => see( 'end', );
Smw => update;
‘carma.exe -v -sort $file $remember dcd’;
‘move carma.reordered.dcd $input.cluster $i.decd’;
}
my S$backbone = 'C|CAINI|O';
my (

$seg custom, $seg atm, S$seg, Sres custom, Sres atm,
Sres, Scustom, $atm, $nothing, $seg res,

)

if ( Sinclude segid ) {
my @selected atoms = split ' -atmid ', Scustom id flag if ( Scustom id flag );
shift (selected atoms if ( @selected atoms );

my Sline count = 1;
my Sregex var = '';

{ local s" = "|';
if ( Sinput eq 'cPCA' ) {
if ( Scustom id flag ) {

)

Sregex var = qr{” (\s*\d+) (\s*) (2) (\s*\d+\s*\w+\s+) (@selected atoms) (\s+.*)};

}
elsif ( Satm id flag =~ /heavy/i ) {
Sregex var = qr{” (\s*\d+) (\s*) (2) (\s*\d+\s*\w+\s+) (["H].*) (\s+.%)}

}
elsif ( Satm id flag =~ /allid/i ) {
Sregex var = gr{” (\s*\d+) (\s*) (Z) (\s*\d+\s*\w+\s+) (\w+) (\s+.*)};

’

}
else {
Sregex var = qgr{” (\s*\d+) (\s*) (2) (\s*\d+\s*\w+\s+) ($backbone) (\s+.*) };
}
}
else {
Sregex var = qr{”(\s*\d+) (\s*) (2) (\s*\d+\s*\w+\s+) ($backbone) (\s+.*)} if (
Sinput eq 'dPCA' );
}
}
open PSF, '<', "selected residues.psf" || die "Cannot open selected residues.psf for
reading: $!";
open OUT, '>', "fit.index" || die "Cannot open fit.index for writing: $!";

while ( <PSF> ) {
if ( /!N(BOND|THETA|PHI|IMPHI|DON|ACC|NBB|GRP)/ ) {
last;

}
elsif ( /Sregex var/i ) {
print OUT "$15253545556\n";
}
}

close OUT;
close PSF;

$active decd = "$input.cluster $i.decd";
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Sactive psf = Sprev psf;

$flag = " -v -w -fit -index -atmid ALLID";
carma ( 'auto' );

if ( sall done ) {

$seg res = 1;
$fit check = 1;

}
}
elsif ( Sseg id flag ) {
my @chains = split ' -segid ', S$seg id flag;
shift Cchains;
if ( Scustom id flag ) {
my @selected atoms = split ' -atmid ', Scustom id flag;
shift (selected atoms;
my Sline count = 1;
my Sregex var = '';
{ local s" = "|';
$regex var = ar{” (\s*\d+) (\s*) (@chains) (\s*\d+\s*\w+\s+) (@selected_atoms)
(\s+.%)};
}

open PSF, '<', Sactive psf || die "Cannot open Sactive psf for reading: $!";
open OUT, '>', "fit.index" || die "Cannot open fit.index for writing: $!";

while ( <PSF> ) {
if ( /!N(BOND|THETA|PHI|IMPHI|DON|ACC|NBB|GRP)/ ) {
last;
}
elsif ( /Sregex var/i ) {
print OUT "$152$3545556\n";
}
}

close OUT;
close PSF;

$active dcd = "$input.cluster $i.dcd";
$flag = " -v -w -fit -index -atmid ALLID";
carma ( 'auto' );

if ( Sall done ) {
$seg custom = 1;
$fit check = 1;
}
}
elsif ( Satm id flag ) {
my Sheavy = 0;
$heavy = 1 if ( $atm id flag =~ /HEAVY/ );
my Sallid = 0;
$allid = 1 if ( satm id flag =~ /ALLID/ );

my Sline count = 1;
my Sregex var = '';
{ local 5" = '|';

Sregex var = gr{”(\s*\d+) (\s*) (@chains) (\s*\d+\s*\w+\s+) ($backbone) (\s+.*)} if (
$atm_id =~ /backbone/i );

Sregex var = qr{”(\s*\d+) (\s*) (€@chains) (\s*\d+\s*\w+\s+) (\w+) (.*)} if (
$atm id flag =~ /(HEAVY|ALLID)/ );
}

open PSF, '<', Sactive psf || die "Cannot open Sactive psf for reading: $!";
open OUT, '>', "fit.index" || die "Cannot open fit.index for writing: $!";

while ( <PSF> ) {
if ( /!N(BOND|THETA|PHI|IMPHI|DON|ACC|NBB|GRP)/ ) {
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last;

elsif ( /$regex var/i ) {
my Sline $1 $2

$3

if ( Sheavy && $5
print OUT "S$line\n";

}

elsif ( Sallid ||
printf OUT ( "%s\n",

}

}

close OUT;
close PSF;

$active dcd "Sinput.cluster $i

$flag = " -v -w -fit -index -atmid ALLID";
carma ( 'auto' );
if ( Sall done ) {
$seg atm = 1;
$fit check = 1;
}
Sheavy = 0;
$allid = 0;
}
else {
my Sline count = 1;
my Sregex var = '';
{ local s" = "|';
Sregex var = gr{” (\s*\d+) (\s*) (Gchains) (\s*\d+\s*\w+\s+) ($backbone) (\s+.%*) };
}
open PSF, '<', Sactive psf || die "Cannot open Sactive psf for reading: $!";
open OUT, '>', "fit.index" || die "Cannot open fit.index for writing: $!";
while ( <PSF> ) {
if ( /!N(BOND|THETA|PHI|IMPHI|DON|ACC|NBB|GRP)/ ) {
last;
}
elsif ( /Sregex var/i ) {
print OUT "$15253545556\n";
}
}
close OUT;
close PSF;
$active dcd = "$input.cluster $i.dcd";
$flag = " -v -w -fit -index -atmid ALLID";
carma ( 'auto' );
if ( Sall done ) {
$seg = 1;
$fit check = 1;
}
}

}
elsif ( Sres id flag ) {
if ( Scustom id flag ) {
$active dcd = "$input.cluster $i
$active psf "selected_residues

if ( Sinput eq 'dPCA' ) {

$4 $5 $6;

'~ /rH/ ) o

$atm id =~ /backbone/i ) {

)i

$line,

.dcd";

.decd";
.psft";

$flag = " -v -w -fit $res id flag";
}
else {

Sflag = "

-v -w -fit $res id flag $custom id flag";
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}

carma ( 'auto' );

if ( Sall done ) {
$res custom = 1;
$fit check = 1;

}
}
elsif ( Satm id flag ) {
$active dcd = "$input.cluster $i.dcd";
$active psf = "selected residues.psf";
if ( Sinput eq 'dPCA' ) {
$flag = " -v -w -fit $res id flag";
}
else {
$flag = " -v -w -fit $res _id flag Satm id flag";
}
carma ( 'auto' );
if ( Sall done ) {
$res atm = 1;
$fit check = 1;
}
}
else {
$active decd = "$input.cluster $i.dcd";
Sactive psf = "selected residues.psf";
if ( Sinput eq 'dPCA' and $chil ) {
$flag = " -v -w -fit $res id flag -atmid ALLID";
}
else {
$flag = " -v -w -fit $res id flag -atmid C -atmid CA -atmid N -atmid O";
}
carma ( 'auto' );
if ( Sall done ) {
Sres = 1;
$fit check = 1;
}
}
}
elsif ( Scustom id flag ) {
my (@selected atoms = split ' -atmid ', Scustom id flag;

shift (selected atoms;

my Sline count = 1;
my Sregex var = '';
{ local s" = "|';

Sregex var = gr{” (\s*\d+) (\s*) (\w+) (\s*\d+\s*\w+\s+) (@selected atoms) (\s+.*)};
}

open PSF, '<', Sactive psf

|| die "Cannot open $active psf for reading: $!";
open OUT, '>', "fit.index" ||

d
die "Cannot open fit.index for writing: $!\n";
while ( <PSF> ) {
if ( /!N(BOND|THETA|PHI|IMPHI|DON|ACC|NBB|GRP)/ ) {
last;
}
elsif ( /Sregex var/i ) {
print OUT "$152$3545556\n";
}
}

close PSF;
close OUT;

$active decd = "$input.cluster $i.dcd";
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$flag = " -v -w —-fit -atmid ALLID -index";
carma ( 'auto' );

if ( Sall done ) {
Scustom = 1;
$fit check = 1;
}
}
elsif ( Satm id flag ) {
my Sheavy = 0;
S$heavy = 1 if ( Satm id flag =~ /HEAVY/i );
my Sallid = 0;
$allid = 1 if ( $atm id flag =~ /ALLID/1i );

my Sline count = 1;
my Sregex var = '';

Sregex var = qgr{” (\s*\d+) (\s*) (\wt) (\s*\d+\s*\wt\s+) ($Sbackbone) (\s+.*)} if ( Satm id =~
/BACKBONE/1i ) ;

Sregex _var = gr{” (\s*\d+) (\s*\w+) (\s*\d+) (\s*\w+\s+) (\w+) (.*)} if ( Satm id flag =~ /
(HEAVY |ALLID)/ );

open PSF, '<', Sactive psf || die "Cannot open $Sactive psf for reading: $!";
open OUT, '>', "fit.index" || die "Cannot open fit.index for writing: $!";

while ( <PSF> ) {
if ( /!N(BOND|THETA|PHI|IMPHI|DON|ACC|NBB|GRP)/ ) {
last;
}
elsif ( /$regex var/i ) {
my Sline = S$1 . $2 . $3 . $4 . $5 . $S6;

if ( Sheavy && $5 '~ /7H/ ) {
print OUT "Sline\n";

elsif ( $allid || Satm id =~ /BACKBONE/i ) {
print OUT "Sline\n";
}
}
}
close OUT;

close PSF;
$active dcd = "Sinput.cluster $i.dcd";

$flag = " -v -w -fit -index -atmid ALLID";
carma ( 'auto' );

if ( Sall done ) {

Satm = 1;
$fit check = 1;
}
Sheavy = 0;
$allid = 0;
}
else {
my Sline count = 1;

my Sregex var = '';
Sregex var = gr{” (\s*\d+) (\s*) (\w+) (\s*\d+\s*\w+\s+) (Sbackbone) (\s+.*)};

open PSF, '<', Sactive psf || die "Cannot open Sactive psf for reading: $!";
open OUT, '>', "fit.index" || die "Cannot open fit.index for writing: $!";

while ( <PSF> ) {

if ( /!N(BOND|THETA|PHI|IMPHI|DON|ACC|NBB|GRP)/ ) {
last;

}
elsif ( /$regex var/i ) {

print OUT "$15253545556\n";
}
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close OUT;
close PSF;

Sactive decd = "S$input.cluster $i.decd";

$flag = " -v -w -fit -index -atmid ALLID";
carma ( 'auto' );

if ( Sall done ) {
Snothing = 1;
$fit check = 1;
}

mv ( "carma.fit-rms.dat", "Sinput.rms from first frame.cluster $i.dat" );

if ( Sfit check ) {
mv ( "carma.fitted.decd", "$input.fitted.cluster $i.dcd" );
mv ( "carma.selected atoms.psf", "Sinput.fitted.cluster $i.psf" );

Sactive dcd = "Sinput.fitted.cluster $i.dcd";
if ( Sseg res ) {

if ( Sinput eq 'dPCA' ) {
if ( Schil ) {

$flag = " -v -w -col -cov -dot -norm -super -atmid HEAVY";
}
else {
$flag = " -v -w -col -cov -dot -norm -super -atmid C -atmid CA -atmid N
-atmid O";
}
}
else {
if ( Satm id flag ) {
$flag = " -v -w -col -cov -dot -norm -super $Satm id flag";
}
else {
$flag = " -v -w -col -cov -dot -norm -super -atmid CA";
}
}

carma ( 'auto' );

$seg _res = 0;
}
elsif ( Sseg custom || S$seg atm ) {
$flag = " -v -w -col -cov -dot -norm -super S$seg id flag $custom id flag

Satm_id flag";
carma ( 'auto' );

$seg _custom = 0;
$seg atm = 0;

}
elsif ( Sseg ) {
if ( Sinput eq 'dPCA' ) {
if ( Schil ) {

$flag = " -v -w -col -cov -dot -norm -super $seg id flag -atmid HEAVY";
}
else {
$flag = " -v -w -col -cov -dot -norm -super $seg id flag -atmid CA -atmid C
-atmid N -atmid O";
}
}
else {
$flag = " -v -w -col -cov -dot -norm -super $seg id flag -atmid CA";
}
carma ( 'auto' );
Sseg = 0;
}
elsif ( Sres custom || Sres atm || Sres ) {

if ( Slinux or Smac ) {
if ( Sinput eq 'dPCA' ) {
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if ( Schil ) {
‘carma -v -w -last 1 -atmid ALLID -segid Z $input.cluster $i.dcd
selected residues.psf’;
}
else {
‘carma -v -w -last 1 -atmid C -atmid CA -atmid N -atmid O -segid Z
Sinput.cluster $i.dcd selected_residues.psf’;
}
}
else {
if ( Scustom id flag ) {
‘carma -v -w -last 1 $custom id flag -segid Z $input.cluster_ $i.dcd
selected residues.psf’;

}
elsif ( Satm id flag ) {
‘carma -v -w -last 1 $atm id flag -segid Z $input.cluster $i.dcd
selected residues.psf’;
}
else {
‘carma -v -w -last 1 -atmid C -atmid CA -atmid N -atmid O -segid Z
$input.cluster $i.dcd selected residues.psf’;
}
}
}
else {
if ( Sinput eq 'dPCA' ) {
if ( Schil ) {
‘carma.exe -v -w -last 1 -atmid ALLID -segid Z $input.cluster_ $i.dcd
selected residues.psf’;
}
else {
‘carma.exe -v -w -last 1 -atmid C -atmid CA -atmid N -atmid O -segid 2
$input.cluster $i.dcd selected residues.psf’;
}
}
else {
if ( Scustom id flag ) {
‘carma.exe -v -w -last 1 $custom_id flag -segid Z $input.cluster_$i.dcd
selected residues.psf’;

}
elsif ( Satm id flag ) {
‘carma.exe -v -w -last 1 S$atm id flag -segid Z $input.cluster_$i.dcd
selected residues.psf’;
}
else {
‘carma.exe -v -w -last 1 -atmid C -atmid CA -atmid N -atmid O -segid 2
$input.cluster $i.dcd selected residues.psf’;
}
}
}

unlink ( "S$input.cluster $i.dcd.0000001.ps" );

open IN, <, "carma.selected atoms.psf" or die "Cannot open
carma.selected atoms.psf for reading: $!\n";
open ourT, >, "new.selected residues.psf" or die "Cannot open

new.selected residues.psf for writing: $!\n";

while ( <IN> ) {
print OUT $ ;
}

close ( OUT );
close ( IN );

Sactive psf = 'new.selected residues.psf';
Sactive decd = "S$input.fitted.cluster $i.dcd";

if ( Sinput eq 'cPCA' ) {
if ( Satm id flag or Sres id flag ) {
$flag = " -v -w -col -cov -dot -norm -super -segid Z S$custom id flag
Satm_id flag";
}

else {
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$flag = " -v -w -col -cov -dot -norm -super -segid Z -atmid CA";

}
}
else {
if ( Schil ) {
$flag = " -v -w -col -cov -dot -norm -super -segid Z -atmid HEAVY";
}
else {
$flag = " -v -w -col -cov -dot -norm -super -segid Z -atmid CA -atmid C
-atmid N -atmid O";
}

}
carma ( 'auto' );

Sres _custom = 0;
Sres_atm = 0;

Sres = 0;
}
elsif ( Scustom || Satm ) {
Sactive dcd = "Sinput.fitted.cluster $i.dcd";
$flag = " -v -w -col -cov -dot -norm -super $custom id flag Satm id flag";

carma ( 'auto' );

Scustom = 0;
Satm = 0;

elsif ( Snothing ) {
Sactive decd = "S$input.fitted.cluster $i.dcd";

if ( Sinput eq 'dPCA' ) {

$flag = " -v -w -col -cov -dot -norm -super -atmid C -atmid CA -atmid N -atmid
o";
}
else {
$flag = " -v -w -col -cov -dot -norm -super -atmid CA";
}
carma ( 'auto' );
Snothing = 0;
}
if ( Sall done ) {
mv ( "carma.superposition.pdb", "Sinput.superposition.cluster $i.pdb" );
mv ( "carma.average.pdb", "Sinput.average.cluster $Si.pdb" );
opendir CWD, getcwd || die "Cannot open " . getcwd . ": S$!";
while ( my Sdh = readdir CWD ) {
if ( Sdh =~ /carma.\w+.fitted.cluster (\d+).dcd.varcov.ps/ ) {
mv ( "$dh", "Sinput.covariance.cluster $l.ps" );
}
}
closedir CWD;
$fit check = 0;
$super check = 1;
}
else {
Stext -> insert ( 'end', "\nSomething went wrong. For details check
last carma run.log located in :\n", 'error', );
Stext => insert( 'end', getcwd . "\n", 'info', );
}
open IN, '<', '"carma.rms-average.dat" || die "Cannot open carma.rms-average.dat for

reading: $!";

my Ssmallest = 1000;
my Sframe;
while ( <IN> ) {
if (/" \s+(\d+)\s+ (\d+\.\d+).*25/ ) {
if ( $2 < Ssmallest ) {
Ssmallest = $2;
Sframe = $1;

73



}

close IN;
mv ( "carma.rms-average.dat", "$input.rms from average structure.cluster $i.dat" );

if ( Slinux or Smac ) {
if ( Sinput eq 'dPCA' ) {
if ( Schil ) {
Stext => insert( 'end', "carma -v -w -atmid HEAVY -first S$frame -last
$frame -pdb Sactive_dcd Sactive psfi\n", 'info' );
‘carma -v -w -atmid HEAVY -first $frame -last $frame -pdb $active_ dcd
Sactive _psf”;
}
else {
Stext => insert( 'end', "carma -v -w -atmid C -atmid CA -atmid N -atmid
0 -first $frame -last $frame -pdb $active dcd $active psfin", 'info' );
‘carma -v -w -atmid C -atmid CA -atmid N -atmid O -first $frame -last
$frame -pdb $active dcd $active psf’;
}
}
else {
if ( Sinclude segid or Satm id flag ) {
Stext => insert( 'end', "carma -v -w S$atm id flag -first Sframe -last
S$frame -pdb Sactive_dcd Sactive psfi\n", 'info' );
‘carma -v -w $atm_id flag -first $frame -last $frame -pdb $active_dcd
Sactive psf”;
}
elsif ( Scustom id flag ) {
Stext -> insert( 'end', "carma -v -w Scustom id flag -first S$frame -last
Sframe -pdb Sactive dcd Sactive psfi\n", 'info' );
‘carma -v -w $custom _id flag -first $frame -last $frame -pdb $active dcd
Sactive_psf”;
}
else {
Stext => insert( 'end', "carma -v -w -atmid CA -first $frame -last
Sframe -pdb Sactive dcd $Sactive psfin", 'info' );
‘carma -v -w -atmid CA -first $frame -last $frame -pdb S$active_dcd
$active psf’;

}
}
else {
if ( Sinput eq 'dPCA' ) {
if ( Schil ) {
Stext => insert( 'end', "carma.exe -v -w -atmid HEAVY -first S$frame
-last $frame -pdb $active dcd $active psf\n", 'info' );
‘carma.exe -v -w -atmid HEAVY -first $frame -last $frame -pdb
$active_dcd $active psf’;
}
else {
Stext => insert( 'end', "carma.exe -v -w -atmid C -atmid CA -atmid N
-atmid O -first $frame -last $frame -pdb Sactive dcd Sactive psfi\n", 'info' );
‘carma.exe -v -w -atmid C -atmid CA -atmid N -atmid O -first $frame
-last $frame -pdb $active_dcd $active psf’;
}
}
else {
if ( Sinclude segid or Satm id flag ) {
Stext -> insert( 'end', '"carma.exe -v -w Satm id flag -first S$frame
-last $frame -pdb $active dcd $active psf\n", 'info' );
‘carma.exe -v -w $atm id flag -first $frame -last $frame -pdb
$active_dcd $active psf’;

}
elsif ( Scustom id flag ) {
Stext =-> insert( 'end', "carma.exe -v -w Scustom id flag -first Sframe
-last $frame -pdb Sactive dcd $active psf\n", 'info' );
‘carma.exe -v -w $custom id flag -first $frame -last $frame -pdb
$active_dcd S$Sactive psf’;
}
else {
Stext => insert( 'end', "carma.exe -v -w —atmid CA -first S$frame -last
S$frame -pdb Sactive_dcd Sactive psfi\n", 'info' );
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$active psf’;

located

}

$Sactive dcd
Sactive psf

}

‘carma.exe -v -w -atmid CA -first $frame -last $frame -pdb $active_dcd

}
}
}

Stext => see( 'end', );

Sframe = sprintf ( "%.7d", Sframe, );

mv ( "Sinput.fitted.cluster $i.dcd.$frame.pdb", "S$input.representative.cluster $i.pdb"
}
else {

$text -> insert( 'end', "\nSomething went wrong. For details check last carma run.log
in :\n", 'error', );

Stext => insert( 'end', getcwd "\n", 'info', );
}

Sremember dcd;
Sremember psf;

A R R R R R R R R R R R R R R R R

#H#

Draw the window for covariance,

#H#

average and representative structure calculation

FH A R R R R R R R R A

sub cov_avg rep window {

my Savg dot = '';
my Savg norm = '';
my Savg mass = '';
my Savg first = 1;
my Savg last = dcd _header parser( "avg" );
my Savg step = 1;
my Savg reverse = '';
my Savg first flag = '';
my Savg last flag = '';
my Savg step flag = '';
my Stop avg;
if ( 'Exists ( Stop avg ) ) {
Stop avg = Smw -> Toplevel( -title => 'Average and representative structures',6 );
Stop avg -> geometry("Stoplevel position");
Stop avg -> protocol( 'WM DELETE WINDOW' => sub { Stop avg -> withdraw }, );
my Sframe avgl = Stop avg -> Frame() -> pack( -expand => 1, -fill => 'x', );
my Sframe avg?2 = Stop avg -> Frame() -> pack( -expand => 1, -fill => 'x', );
my Sframe avg3 = Stop avg -> Frame() -> pack( -expand => 1, -fill => 'x', );
radiobuttons ( $frame avgl );
checkbuttons ( $frame avg2 );
otherbuttons ( S$frame avg3 );
my Sframe avg4 = Stop avg -> Frame() -> pack( -fill => 'x', );
my Sframe avgb = Stop avg =-> Frame( -borderwidth => 2, -relief => 'groove', )-> pack(
-expand => 0, );
Sframe avgé4 -> Label( -text => "\nVarious Options", -font => Sfont 20, ) -> pack( -side =>
"top', )

my Savg dot b -> Checkbutton( -text => 'Use dot product

structures) ',

$frame_avg5

(needed for average

-variable => \Savg dot,
-offvalue => "'
-onvalue => " -dot", )
-> grid( -row => 0, -column => 0, -sticky => 'w', );#pack( -side
=> 'top', -anchor => 'w', );
Savg dot b => select;
Sframe avg5 -> Checkbutton( -text => 'Calculate normalised matrices',
-variable => \$avg norm,
-offvalue => "'
-onvalue => " -norm", )
-> grid( -row => 1, -column => 0, -sticky => 'w', );#pack( -side
=> 'top', -anchor => 'w', );

Sframe avg5 =-> Checkbutton( -text => 'Calculate mass-weighted matrices',

-variable => \$avg mass,
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-offvalue => "',
-onvalue => " -mass", )
-> grid( -row => 2, -column => 0, -sticky => 'w', );#pack( -side
=> 'top', -anchor => 'w', );
Sframe avgb -> Label( -text => 'First frame to use: ', )
-> grid( -row => 3, -column => 0, -sticky => 'w', );
$frame avg5 => Entry( -textvariable => \$avg first, )
-> grid( -row => 3, -column => 1, );
Sframe avg5 -> Label( -text => 'Last frame to use: ', )
-> grid( -row => 4, -column => 0, -sticky => 'w', );
S$frame avg5 => Entry( -textvariable => \Savg last, )
-> grid( -row => 4, -column => 1, );
Sframe avg5 -> Label( -text => 'Stride (step) between frames: ', )
-> grid( -row => 5, -column => 0, -sticky => 'w', );
$frame avg5 => Entry( -textvariable => \Savg step, )
-> grid( -row => 5, -column => 1, );

my Sframe avgb = Stop avg -> Frame() -> pack( -expand => 0, );

Sframe avg6 -> Button( -text => 'Return',
-command => [ Stop avg => 'withdraw' 1, )
-> pack( -side => 'left', );

Sframe avgé -> Button( -text => 'Run’,
-command => sub {
Stop avg -> destroy;

$avg first flag = ( ( Savg first '= 1) ? " -first S$avg first" : '' );
$avg last flag = ( ( $Savg last != Sheader ) ? " -last Savg last" LA I
$avg step flag = ( ( Savg step !'= 1) ? " -step Savg_step" : '' );
$seg id flag = '' if $seg id flag;

foreach ( Gseg ids ) {
if ( defined ( 5 ) ) {
$seg id flag = $seg id flag . S ;
}
}

create dir();

Stext -> insert ( 'end', "\n\nNow calculating average and representative
structures.\n\n", 'cyan', );
Stext => see( 'end', );
Smw => update;

if ( Sres id flag ) {
$flag = " -v -w -col -cov $avg dot $avg norm $avg mass S$avg step flag $avg last flag
Savg first flag $avg reverse $atm id flag S$res id flag -super";

}
elsif ( Sseg id flag ) {

$flag = " -v -w -col -cov $avg dot $avg norm $avg mass Savg step flag $avg last flag
Savg first flag $avg reverse $atm id flag $seg id flag -super";
}
else {
$flag = " -v -w -col -cov S$avg dot $avg norm $avg mass Savg step flag $avg last flag
Savg first flag $avg reverse $atm id flag -super";
}
carma() ;

if ( Sall done ) {
open CARMA OUT, '<', 'last carma run.log' or die "Cannot open last carma run.log for
reading : $!\n";

while ( <CARMA OUT> ) {
if ( / (Maximum of variance-covariance matrix is [+]-]1?2) (\S+)/ ) {
chomp ;
Stext => insert( 'end', sprintf "\n%s %$f (dark red)\n", $1, $2) if ( not
$avg reverse );
Stext => insert( 'end', sprintf "\n%s %$f (dark blue)\n", $1, 5$2) if (
$avg reverse );
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if ( /(Minimum of variance-covariance matrix is [+]|-]1?) (\S+)/ ) {
chomp;
Stext => insert( ‘'end', sprintf "%$s%f (dark blue)\n", $1, $2 ) if ( not
Savg_reverse );
Stext => insert( ‘'end', sprintf "%s%f (dark red)\n", S$1, $2 ) if (
Savg _reverse );

}
close CARMA OUT;

if ( Savg dot ) {
open IN, '<', "carma.rms-average.dat" || die "Cannot open carma.rms-average.dat
for reading: $!'";

my Ssmallest = 1000;
my Sframe;
while ( <IN> ) {
if ( /7\s+(\d+) \s+ (\d+\.\d+) . *25/ ) |
if ( $2 < Ssmallest ) {
Ssmallest = $2;
Sframe = $1;

}
}
}
close IN;
if ( Slinux || Smac ) {

if ( Sres id flag ) {
‘carma -v -w -atmid ALLID $res_id flag -first $frame -last $frame -pdb
$active_dcd S$active psf’;
}
else {
‘carma -v -w -atmid ALLID -first $frame -last $frame -pdb $active_dcd
$active psf’;
}
}
else {
if ( Sres id flag ) {
‘carma.exe -v -w -atmid ALLID S$res_id flag -first $frame -last $frame
-pdb Sactive_dcd $active psf’;

}
else {
‘carma.exe -v -w -atmid ALLID -first $frame -last $frame -pdb
$active_dcd S$active psf’;
}

}
Sframe = sprintf ( "%.7d", Sframe, );

if ( Sactive dcd =~ /(.+)\.dcd/ ) {

mv ( "Sactive dcd.$frame.pdb", "representative.$l.pdb" );
mv ( "carma.superposition.pdb", "superposition.S$l.pdb" );
mv ( "carma.average.pdb", "average.$l.pdb" );
mv ( "$l.dcd.varcov.ps", "covariance.$l.ps" );
mv ( "carma.rms-average.dat", "rms from average.S$l.dat" );

}

Stext => insert( 'end', "\nCalculation finished. Use \"View Results\"\n", 'valid' );
Stext => see( 'end', );
Simage menu =-> configure( -state => 'normal', );

}

else {
Stext -> insert( 'end', "\nSomething went Wrong. For details check
last carma run.log located in :\n", 'error',6 );
Stext => insert( 'end', getcwd . "\n", 'info', );
Stext => see( 'end', );
}
}I )
-> pack( -side => 'right', );
}
else {
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}

$top avg => deicon
Stop avg => raise;

ify;

FHAF A A A A R S A

##

Calculate secondary

structure with stride

##

FHA A R S R R A

sub st
my
my
my
my
my
my
my

if

pack (

ride_window {
Stop stride;
$stride first = 1;
$stride first flag;

$stride last = dcd_header_parser ( 'rmsd'

$stride last flag;
$stride step;
$stride step flag;

( 'Exists ( Stop st

ride ) ) {

if ( Sstride last <= 30000 ) {

$stride step =
}
elsif ( Sstride la
$stride step =
}

$top stride = Smw

$top stride => pro

my Sframe stride2 = Stop stride =-> Frame ()
my Sframe stride3 = Stop stride -> Frame()
my Sframe stride5 = Stop stride -> Frame ()
our Sframe stridel = Stop stride => Frame(

-fill => 'x', );
$frame stridel ->
$frame stridel ->
$frame stridel ->
$frame stridel ->
$frame stridel ->
$frame stridel ->

checkbuttons ( $fr
otherbuttons ( $fr

Sframe stride5 -> Label( -text => "\nVarious options", -font => S$font 20, )

my Sframe strided

$frame strided ->

1;

st > 30000 ) {

)

int ( ( S$stride last / 30000 ) + 0.5 );

-> Toplevel( -title =>

tocol (

Label( -text => 'First frame to use: ',

-> grid( -row =>
Entry( -textvariable
-> grid( -row =>

'Secondary structure calculation', );
Stop stride -> geometry("Stoplevel position");

1,

-> pack( -fill
-> pack( -fill
-> pack( -fill

-borderwidth

-column => 1,

Label( -text => 'Last frame to use: ', )

-> grid( -row =>
Entry( -textvariable =>
-> grid( -row =>
Label( -text => 'Stride
-> grid( -row =>
Entry( -textvariable =>
-> grid( -row =>

ame stride2 );
ame stride3 );

= Stop stride =-> Frame ()

)

=> \$stride first, )

\%

")
")

I

vV Vv

X
X
'x
= 2

-sticky =>

1, -column => 2, );

2, —-column => 1, -sticky =>
\$stride last, )

2, —column => 2, );

(step) between frames: ', )
3, —-column => 1, -sticky =>

\$stride step, )

3,

Button( -text => 'Return',
-command => [ Stop stride => 'withdraw' ], )

-column => 2,

)

-> pack( -expand => 0, );

, -relief

'W',

=>

)

-> pack( -side => 'left', );
Sframe strided4 -> Button( -text => 'Run',

—-command => sub {
$stride first flag = ( ( $stride first '= 1) ? " -first $stride first"
$stride last flag = ( ( $stride last != Sheader ) ? " -last $stride last"
$stride step flag = ( ( S$stride step != 1) ? " -step $stride step" I I
if ( Sstride first != 1 or S$stride step != 1) {

open STRIDE FI

RST STEP, '>', 'stride first step' or die S!;

printf STRIDE FIRST STEP "%8d %8d", Sstride first, Sstride step;

close STRIDE F

IRST STEP;
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'"WM_DELETE_WINDOW' => sub { $top stride -> withdraw }, );

'groove',

-> pack;



Stop stride =-> destroy;
$seg id flag = '' if $seg id flag;

foreach ( Gseg ids ) {
if ( defined ( 5 ) ) {
$seg id flag = $seg _id flag . $_;
}
}

if ( Sres id flag ) {

$flag = " -w -v -pdb -stride -atmid HEAVY $stride first flag $stride last flag

Sstride step flag $res id flag $custom id flag";

}
elsif ( Sseg id flag ) {

$flag = " -w -v -pdb -stride -atmid HEAVY $stride first flag $stride last flag
Sstride step flag $seg id flag $custom id flag";
}
else {

$flag = " -w -v -pdb -stride -atmid HEAVY Sstride first flag $stride last flag

Sstride step flag $custom_id flag";
}

create dir( 'stride' );
opendir DIR, '.' or die "Cannot open .. for reading : $!\n";
while ( my Spdb file = readdir DIR ) {
mv ( "Spdb file", "tmp" ) if ( Spdb file =~ /pdb$S/ );
}

closedir DIR;

Stext => insert( 'end', "\n\nNow performing secondary structure analysis using stride.\n\n",

'cyan', );
Stext => see( 'end', );
Smw => update;

carma () ;

if ( Sall done ) {
my Sdir = getcwd;

opendir TMPDIR, "tmp" or die "Cannot open . for reading : $!\n";
while ( my $dh = readdir TMPDIR ) {
Sdh = getcwd . "/tmp/$dh";

mv ( $dh, $dir ) unless ( Sdh =~ /\.\./ );
}

closedir TMPDIR;
rmdir ( "tmp" );

open PSF, '<', 'carma.selected atoms.psf' or die "Cannot open carma.selected atoms.psf

for reading : $!\n";

my (Gresidues;
my Sresidues;
my Sresidues;
my Scolumns = 0;
my (@columns;

my $i = 0;

if ( ( Sres id flag and not $seg id flag ) or ( Sres id flag and S$seg id flag ) ) {

while ( <PSF> ) {
if ( /\!NATOM/ ) |
last;
}
}

while ( <PSF> ) {
if ( /\d+\s+Z\s+ (\d+) \s+\w+\s+\w+/ ) {
Sresidues[$i] = $1;
}
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Sit++;
}
}
else {
while ( <PSF> ) {
if ( /\INATOM/ ) {
last;
}
}

while ( <PSF> ) {
if ( /\d+\s+ ([A-Z])\s+ (\d+) \s+\wt\s+\w+/ ) {

Sresidues{$1} = $2;
}

}
close PSF;
Sresidues = scalar(unig(@residues)) if ( Cresidues );
if ( Sresidues or scalar ( keys %residues ) == 1) {
if ( Sresidues ) {
$columns = Sresidues;
}
else {
foreach ( keys %residues ) {
$columns = $residues{$ };

}

open STRIDE, '<', '"carma.stride.dat" or die "Cannot open carma.stride.dat for

reading : $!\n";
open OUT,
open OUTI1,

'>', "temp.dat" or die "Cannot open temp.dat for writing : $!\n";
'>', "stride plot.dat" or die "Cannot open temp.dat for writing : $!\n";

my Sline;
my Snew line;
while ( my $line = <STRIDE> ) {
if ( $line =~ /No hydrogen bonds/ ) {

print OUT ">\n" . 'C' x Scolumns . "\n";
print OUT1 'C' x Scolumns . "\n";
}
else {
Snew line = substr( Sline, 0, Scolumns, '', );
$new line =~ s/ /C/g;
$new line =~ s/b/B/g;
print OUT ">\nSnew line\n";
print OUT1 "Snew line\n";
}

}

close STRIDE;
close OUT;
close OUT1;

if ( Sweblogo or Sseglogo ) {

Stext => insert( 'end', "\nNow running weblogo/seglogo on carma.stride.dat\n",

'cyan' );

Stext => see( 'end', );

Smw => update;

sleep 1;

if ( Sweblogo ) {

‘weblogo -C '#600080' I 'pi helix' -C '#6080FF' B 'b turn' -C '#6080FF' T 'b

turn' -C '#A00080' G '3-10 helix' -C '#FF0080' H 'a-helix' -C 'green' C 'coil' -C '#FFC800' E
'sheet' --composition none -a 'GTCHEBI' < temp.dat > weblogo.sec_structure graph.eps’;

}
elsif ( Sseglogo ) {
‘seqlogo -Y -C 40 -w 20 -f temp.dat > weblogo.sec_structure_graph.eps’;

}
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unlink ( "temp.dat" );
}
elsif ( scalar ( keys %residues ) > 1 ) {
my $5j = 0;
my Soffset = 05
foreach ( keys %residues ) {
open STRIDE, '<', "carma.stride.dat" or die "Cannot open carma.stride.dat for
reading : $!\n";
open OUT, '>', "stride chain$ .dat" or die "Cannot open stride chain$ .dat for
reading : $!\n";
open OUT1l, '>', "stride plot chain$ .dat" or die "Cannot open stride chain$ .dat
for reading : $!\n";

if (57 !'=0) {

if ( Scolumns <= 50 ) {
Soffset = 50;

}

elsif ( Scolumns > 50 and Scolumns <= 100 ) {
Soffset = 100;

}

elsif ( Scolumns > 100 and Scolumns <= 150 ) {
Soffset = 150;

}

elsif ( Scolumns > 150 and Scolumns <= 200 ) {
Soffset = 200;

}

$columns = Sresidues{$_};
}
else {

$columns = Sresidues{$_};
}

my S$line;
my Snew line;
while ( $line = <STRIDE> ) {
Snew line = substr( Sline, Soffset, Scolumns, '', );

if ( Snew line =~ /No hydrogen bonds/ ) {

print OUT ">\n" . 'C' x Scolumns . "\n";
print OUT1 'C' x Scolumns . "\n";
}
else {
$new line =~ s/ /C/g;
$new line =~ s/b/B/g;
print OUT ">\nSnew line\n";
print OUT1 "Snew line\n";
}

}

close OUT;
close OUT1;
close STRIDE;

if ( Sweblogo or Sseglogo ) {
Stext -> insert ( 'end', "\nNow running weblogo/seglogo on
carma.stride.dat\n", 'cyan' ) if ( $7 = 0 );
Stext => see( 'end', );
Smw => update;
sleep 1;

if ( Sweblogo ) {
‘weblogo -C '#600080' I 'pi helix' -C '#6080FF' B 'b turn' -C '#6080FF'
T 'b turn' -C '#A00080' G '3-10 helix' -C '#FF0080' H 'a-helix' -C 'green' C 'coil' -C '#FFC800' E

'sheet’ --composition none -a 'GTCHEBI' < stride_chains_.dat >
weblogo.sec_structure graph_chain$_.eps’;

}

elsif ( Sseglogo ) {

“seqglogo -Y -C 40 -w 20 -f stride_chain$_.dat >

weblogo.sec_structure graph chain$ .eps’;

}

}

unlink ( "stride chain$ .dat" );
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St
}

if ( Sactive decd =~ /(.+)\.dcd/ ) {
my Scur dcd name = $1;

mv ( "carma.stride.dat", "stride text.$l.dat" );

opendir CWD, getcwd or die 5!;
while ( my $file = readdir CWD ) {
if ( Sfile =~ /stride plot.dat/ ) {
mv ( "S$file", "stride plot.Scur dcd name.dat" );
}
elsif ( sfile =~ /stride plot (.+).dat/ ) {
mv ( $file, "stride plot $1.Scur dcd name.dat" );

}

if ( Sfile =~ /weblogo.sec structure graph.eps/ ) {
mv ( $file, "weblogo graph.Scur dcd name.eps" );
}
elsif ( $file =~ /weblogo.sec structure graph (.+).eps/ ) {
mv ( $file, "weblogo graph $1.Scur dcd name.eps" );
}
}

closedir CWD;
}

Stext => insert( 'end', "\nCalculation finished. Use \"View Results\"\n", 'valid' );
Stext => see( 'end', );

Simage menu -> configure( -state => 'normal', );

}
else {
$text -> insert( 'end', "\nSomething went wrong. For details check last carma run.log
located in :\n", 'error', );
Stext => insert( 'end', getcwd . "\n", 'info', );
Stext => see( 'end', );

}
}, )-> pack( -side => 'right', );
}
else {
Stop stride =-> deiconify;
Stop_stride -> raise;
}
}
FH S R 4
#H# Draw the window for viewing the .ps images #H#

A R R R R

sub image window {
our Sprev psf;
our (other;

my $i = 0;
my $5j = 0;
my ( @pdb, @dat, Gps, );

my Sfiles =
'Qfraction.*.dat|"
'Rgyration.*dat|’
'surface.*dat|"
'distances.*|"
'.PCA.eigenvalues.*|'
'.*rms_from *.*.dat|'
'torsions.*|"
'phi psi dihedral segid.*.dat]'
'bendangles.*|"'
'.PCA.rms_from *.*.dat|'
'entropy.*dat]| "'
'.*.clusters.dat|"'
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'entropy andricioaei.*|'

'entropy schlitter.*|'
'.*.clusters vs variance explained.dat]|'
'.*.clusters vs rms_cutoff.dat]|’
'stride.*dat';

if ( Svmd ) {
Sfiles .= '|.*.cns';

}

our Simage top = Smw -> Toplevel( -title => 'Latest Results', );
$image top =-> geometry("Stoplevel position");
Simage top =-> resizable( 0, 0 );

opendir IMAGE DIR, getcwd || die "Cannot open " . getcwd . ": $!";
while ( my Sdh = readdir IMAGE DIR ) {
if ( Sdh =~ /.*.psS/ ) {
push (ps, Sdh;
}
elsif ( Sdh =~ /Sfiles/ ) {
push @dat, Sdh;
}
elsif ( Sdh =~ /.*\.pdbs$/ ) {
push @pdb, Sdh;
}

}
closedir IMAGE DIR;

~.

@pdb = sort ( @pdb )
@dat = sort ( Qdat )
@ps = sort ( Cps );

~.

my Sdir = getcwd;

my Sframe imagel = Simage top => Frame() -> grid( -row => 5

my Sframe image? = Simage top => Frame() -> grid( -row => 5

my Sframe image3 = Simage top =-> Frame() -> grid( -row => 5, -column =>
6
7
8

’

~

’

’

~
~ o~ ~—

my Sframe imaged4 = Simage top -> Frame() -> grid( -row =>
my Sframe image5 = Simage top =-> Frame() -> grid( -row =>
my Sframe image6 = Simage top =-> Frame() -> grid( -row =>

~

~

e N W e
~

-columnspan => 4, );
, —columnspan => 4, )

Simage top =-> Label( -text => "Displaying contens of the folder", ) =-> grid( -row => 1, -column
=>2,);

Simage top -> Entry( -text => Sdir, -width => 0, ) -> grid( -row => 2, -column => 2, );

Simage top =-> Label( -text => "\nClick on the image you want to view", ) =-> grid( -row => 3,
-column => 2, );

Simage top =-> Label( -text => "or the file you would like to plot\n", ) =-> grid( -row => 4,
-column => 2, );

Sframe imagel =-> Label( -text => 'Available pdb files', ) -> pack unless ( ( Slinux or Smac )
and not Spdb viewer );

Sframe image2 =-> Label( -text => 'Available numerical files',6 ) =-> pack;

Sframe image3 =-> Label( -text => 'Available postscript files', ) -> pack unless ( ( Slinux or
Smac ) and not Sps viewer );

my S1bl = Sframe imagel => Scrolled( "Listbox", -scrollbars => 'oe', -selectmode => "single",
-width => 35, -height => 15, ) -> pack unless ( ( Slinux or Smac ) and not Spdb viewer );

my S$1b2 = Sframe image2 =-> Scrolled( "Listbox", -scrollbars => 'oe', -selectmode => "single",
-width => 43, -height => 15, ) =-> pack;

my S1b3 = Sframe image3 => Scrolled( "Listbox", -scrollbars => 'oe', -selectmode => "single",

-width => 40, -height => 15, ) -> pack unless ( ( Slinux or Smac ) and not Sps viewer );

my Svmd check;
my Svmd check var;
if ( svmd ) {
svmd check = Sframe image4 -> Checkbutton( -text => 'Use VMD to view .pdb files',
-variable => \Svmd check var, )
-> pack( -side => 'left', );
}

if ( Sterminal and Spdb viewer ne 'vmd' ) {
$frame image5 -> Button( -text => 'Log of the last carma run',
—width => 28,
-command => sub {
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if ( Sterminal eq 'xterm' ) {
system ( "$terminal -fg white -bg black -geometry 80x25+800+200 -e \"sleep 30 | cat
last carma run.log\"" );
}
elsif ( Sterminal eq 'rxvt' ) {
system ( "$terminal -fg white -bg black -geometry 80x25+800+200 -e sh -c \"sleep 30
| cat last carma run.log\"" );
}
elsif ( Sterminal eq 'gnome-terminal' ) {
system ( "$terminal --geometry 80x25+800+200 -x sh -c 'sleep 30 | cat
last carma_run.log'" );

}, ) -> pack( -side => 'left', );
}

Sframe image5 -> Button( -text => 'Change active DCD',
-width => 28,
-command => sub {
my @dcd files in the folder;
my (candidate dcd;
opendir CUR DIR, '.' or die $!;

while ( my Snew file = readdir CUR DIR ) {
if ( Snew file =~ /(.+)\.dcd$/ ) {
push ( Cdcd files in the folder, S1 );
}
}

closedir CUR DIR;
foreach ( (Gdcd files in the folder ) {
if ( -£ "$S .psf" ) {
push ( Ccandidate dcd, S )7

}
}

my Schange dcd toplevel = Smw -> Toplevel();
Schange dcd toplevel => Label( -text => "Select the DCD file that will become the new active
DCD\n"
" It will automatically be paired with the correct
PSE.", ) => pack;
my Slistbox = Schange dcd toplevel -> Listbox( -width => 45, ) -> pack;

Slistbox => insert( 'end', sort (@candidate dcd );

Slistbox => bind( '<Button-1>', sub {
my Sselection = $listbox => get( S$listbox => curselection() );

Sother[0] =-> invoke if ( Exists( Sother[0] ) )

$active psf = $selection . '.psf';
$active_dcd = $selection . '.dcd';

$prev_psf = Sactive psf;

Sactive psf label -> configure( -text => "Sactive psf ", );
Sactive dcd label =-> configure( -text => "Sactive dcd", );

$go back button -> configure( -state => 'normal', );

$change dcd toplevel -> destroy;

Simage top -> destroy;

( Satm id flag, Sres_id flag, Scustom id flag, $count, ) = ( '', '', , 0, )
undef Cunique chain ids;

undef (seg ids;

undef %num residues;

my S$x = Smw -> width;
my Sy = Smw -> height;

$£f0 => packForget;

84



parser ( Sactive psf, Sactive dcd );

Sf0 => pack( -side => 'top', -fill => 'both', -expand => 1, );
Smw -> geometry( "Sx" k'L "sy" )
Smw => update;
} )
}, ) -> pack( -side => '"left', );

$frame image5 -> Button( -text => 'Back up produced files',
-width => 28,
-command => sub {
my $i = 0;
my $dir name = "grcarma backup $i";
my Scurrent dir = getcwd;
my Sbackup toplevel = Smw -> Toplevel();

$backup toplevel =-> Label( -text => 'Select a name for the subdirectory that will contain
all results up to now', -font => Sfont 12, ) =-> pack;
Sbackup toplevel -> Label( -text => 'It will be created in the directory the program was
launched from.', -font => Sfont 12, ) -> pack;
Sbackup toplevel -> Label( -text => 'After the process is completed the active PSF-DCD files
will be the ones that were originally specified', -font => Sfont 12, ) -> pack;
$backup toplevel => Entry( -textvariable => \$dir name,
-width => 20, ) =-> pack;
Sbackup toplevel =-> Button( -text => 'Confirm',
-command => sub {
if ( not Sdir name ) {
if ( Slinux or Smac ) {
Sbackup toplevel -> messageBox( -message => 'Please specify a name for the back
up directory', -font => Sfont 12, );
}
else {
Sbackup toplevel -> messageBox( -message => 'Please specify a name for the back
up directory', );

}
else {
S$backup toplevel -> destroy;

$dir name = "$launch dir/$dir name";
mkpath ( "$dir name" );

opendir OLD DIR, Scurrent dir or die $!;

$active psf = $psf name . '.psf';
$active_dcd = $dcd_name . '.dcd';

while ( my Sfile to copy = readdir OLD_DIR ) {
unless ( Sfile to copy =~ /"Sactive psfS|~Sactive dcd$/ ) |
mv ( "$file to copy", "$dir name" );
}
}

closedir OLD DIR;

Simage top =-> destroy;
S$image menu -> configure( -state => 'disabled',6 );

( Satm _id flag, $res id flag, Scustom id flag, Scount, ) = ( , , , 0, )
undef (Cunique chain ids;

undef (seg ids;

undef Snum residues;

my S$x = Smw -> width;
my Sy = Smw -> height;

Sf0 -> packForget;
parser ( Sactive psf, Sactive dcd );

Sf0 => pack( -side => 'top', -fill => 'both', -expand => 1, );
Smw => geometry( "Sx" koL syt )
Smw => update;

$active psf label => configure( -text => "$active psf ", );
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Sactive decd label => configure( -text => "Sactive dcd", );

Sit++;
}
}, ) => pack;
}, ) -> pack( -side => 'left', );
$frame image5 -> Button( -text => 'Empty the current working directory',
-width => 28,
—-command => sub {
my Sresponse;
if ( Slinux or Smac ) {
Sresponse = S$frame image5 =-> messageBox( -message => "Are you sure? All non psf/dcd
files will be permanently deleted.",
-type => 'yesno',
-icon => 'question',
-font => "S$font 12", );
}

else {
Sresponse = Sframe image5 -> messageBox( -message => "Are you sure? All non psf/dcd

files will be permanently deleted.",
-type => 'yesno',
-icon => 'question', );

}

if ( Sresponse =~ /yes/i ) {
Simage top =-> destroy;
Simage menu -> configure( -state => 'disabled',6 );

opendir CWD, getcwd or die "Cannot open cwd: $!";
while ( my Scwd = readdir CWD ) {
unless ( Scwd =~ /psf$|dcds/ ) {
unlink Scwd;
}
}

closedir CWD;

}
}, ) -> pack( -side => 'left', );

Sframe image6 -> Button( -text => 'Return',
-command => [ Simage top => 'withdraw' ],
-width => 28, )
-> pack;

$1bl => insert( 'end', €pdb, ) unless ( ( Slinux or Smac ) and not Spdb viewer );

$1b2 => insert( 'end',6 @dat, );
$1b3 => insert( 'end', €ps, ) unless ( ( Slinux or Smac ) and not Sps viewer );

unless ( ( $linux or Smac ) and not Spdb viewer ) {
S1bl => bind( '<Button-1>', sub {
my Sselection = $1bl => get( $1bl => curselection() );

if ( Svmd check var ) {

system ( "vmd S$selection" ) if ( $linux || Smac );

}

else {
system ( "Spdb viewer $selection &" ) if ( ( Slinux || Smac ) && Spdb viewer );
‘start $selection’ if ( Swindows );

}

} )i
}
$1b2 => bind( '<Button-1>', sub {
my Sselection = $1b2 => get( $1b2 => curselection() );

if ( S$selection =~ /cns$/ ) |
system ( "vmd S$selection" );
}
elsif ( $selection =~ /stride plot/ ) {
{ my Scoords offset = 0;
my Scoords step = 1;
if ( -f 'stride first step' ) {
open TMP FILE, '<', 'stride first step' or die $!;

while ( <TMP FILE> ) {
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if ( /\s+(\d+)\s+(\d+)/ ) {

$coords offset = $1 if ( $1 !
$coords step = $2 if ( $2 !

}

#~ unlink (

1)
)

=1

'stride first step' );

close TMP_FILE;

}

local 5/ = \1;

my Stemp w = MainWindow -> new( -title =>

Stemp w => geometry( '1018x670" );
Stemp w => resizable( 0, 0, );
igure( -menu => my Smenubar = Stemp w -> Menu );

$temp w => conf

my $file = Smenubar =-> cascade( -label => '~File' );

my Snofres = length ( “head -1 $selection” ) - 1;

my Sframes;

if ( ‘"wec -1 $selection’ =~ /(\d+)/ ) {

Sframes = $

my Sheight = 60
my Swidth = 101
my Scolor = '';

my Sy step = Sh
my Sx step Sw

our Scanvas = $

Scanvas => Canv
Scanvas ->
} ) for ( 4, 5,

my Stemp framel
my Stemp frame2

my Scoord lab
frame ) :', ) => pack( -side =>

my Slegend canv
-side => 'right', );

$legend canvas
$legend canvas
$legend canvas
$legend canvas
$legend canvas
$legend canvas

$legend canvas
$legend canvas
$legend canvas
$legend canvas
$legend canvas
$legend canvas

#~ Scanvas ->

$nofres, $coordinates, Scoords

1;

0;
0;

eight / $nofres;
idth / S$frames;

temp w -> Canvas( -cursor=>"crosshair",
-height => Sheight,
-width => Swidth+8,

'Secondary structure plot', );

-bg => 'white', ) => pack( -anchor => 'n',

asBind("<$ >", sub {
yviewMoveto( 0 )

)

= Stemp w => Frame() -> pack( -side => 'left', );

= Stemp w -> Frame() -> pack( -side => 'right',

el = Stemp framel => Label( -text =>

'left', ),

as = Stemp frame2 =-> Canvas( —height => 6

-> createRectangle( 3, 3, 17, 17, -fill =>

-> createText( 68, 10, -text => 'A Helix'

-> createRectangle( 3, 23, 17, 37, -fill =>

)

'Coordinates (

0, -width => 400, )

r )i

-> createText( 68, 30, -text => '3-10 Helix', );

-> createRectangle( 3, 43, 17, 57, —-fill =>

-> createText( 68, 50, -text => 'Pi Helix

-> createRectangle( 203, 3, 217, 17, -fill =>

-> createText( 268, 10, -text => 'B Sheet

-> createRectangle( 203, 23, 217, 37, -fill =>

I

")

-> createText( 268, 30, -text => 'B/G Turn', );

-> createRectangle( 203, 43, 217, 57, -fill =>
-> createText( 268, 50, -text => 'Coil/Unassigned',

bind ("<Button-1>", [ \&print xy, Ev('x'"),
offset, S$coords step, ] );

Scanvas => CanvasBind("<Button-1>", [ \é&print xy,

$y_step, Snofres, $coord label,
sub print xy {

$coords step, ) = @ ;

$coords_offset, Scoords step, ] );
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Ev('y'),

Ev('x'),

"#FF0080', )
'"#A00080"', )

'#600080", )

"#FFC800', )
'"#6080FF", )

"#FFFFEFE', )

)i
Sx_step,

Ev('y'),

residue,

-> pack(

Sy step,

$x_step,

my (S$canv, S$x, Sy, $xX step, $y step, S$nofres, S$coord label, $coords offset,



my Scoords = sprintf " (%4d, <7d)",

Scoords offset+l+($coords step*sprintf"$7d", (($canv->canvasx($x)=-10)/$x step));

Scoord label =-> configure( -text => "Coordinates
)i
}

Stemp w => update;

my ScurrentSize = Stemp w -> reqwidth . "x"
my Snewsize;
Stemp w =-> update;
Sfile => command (
-label => 'Save As Postscript',
-accelerator => 'Ctrl-s',
-underline = 0,
-command => sub {

Scanvas => update;

Scanvas => postscript( -file => "$selection.eps",

}
)
Sfile->separator;
Sfile=>command (

-label => "Close",

-accelerator => 'Ctrl-g',

-underline = 0,

-command => sub { Stemp w -> destroy; },
)
Stemp w => bind( Stemp w, "<Control-s>" => sub {

Scanvas => update;
Scanvas => postscript( -file =>

)

Stemp w
)

-> bind( Stemp w, "<Control-g>"

open FILE, '<', S$selection

my ( Sx, Sy, ) = (0, 0, )
while ( <FILE> )
if (S eq '
Scolor =

(

{

H' ) |

"$#FF0080";

}

elsif ( 5 eq
Scolor =

YGY ) {

"#A00080";

}

elsif ( 5 eq
$color =

YIY ) {
'#600080";

}
elsif ( 5 eq
$color =

IEI ) {

'"#FFC800"';

}

elsif ( 5
$color =

eq 'B' or S eq 'T'
"#6080FF"' ;

) |

}
elsif ( 5 eq
Scolor =

ch ) {
"$¥FFFFEFF';
}

Scanvas =-> createRectangle( ( $Sx * Sx step ) + 10,
( $Sx + 1 ) * S$x step ) + 10, ( Sheight -
) unless ( Scolor eq '"#FFFFFE' );

+ 1)) ). |

-outline => undef,

if ( Sy == Snofres ) {
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( residue,

"Sselection.eps",

( Sy step * Sy ) ),

Stemp w => regheight;

=> sub { Stemp w -> destroy;

or die "Cannot open $selection for reading

( Sheight -

frame )

-colormode =>

-colormode =>

-fill

(Snofres=(Scanv=->canvasy (5y) /Sy step))+1,

Scoords",

'color', );

'color', );

}

$!\n";

( Sy_step * ( Sy
=> "Scolor",



close FILE;

my Scounter = 1;
for ( my Stemp res = Sy step ; Stemp res < Sheight ; Stemp res 4= Sy step ) {

'black', );

'black',

case

}

if ( Scounter % 10 ) {

Scanvas -> createlLine( 4, S$height-S$temp res, 8, Sheight-Stemp res, -fill =>

}

else {

Scanvas -> createlLine( 0, S$height-$temp res, 8, Sheight-Stemp res, -fill =>

-width => 2, );

}

Scounter++;

Scanvas => createlLine( 8, 600, 8, 0, -fill => 'black', -width => 2, );
Scanvas => createlLine( 0, 600, 1018, 600, -fill => 'black', -width => 2, );

}
}

elsif ( Sselection =~ /stride.*.dat/ ) {
my Stemp w = MainWindow -> new( -title => 'carma.stride.dat', );
my Stemp © = Stemp w -> Scrolled( 'ROText', -wrap => 'none', ) -> pack;

open STRIDE, '<', Sselection or die "Cannor open $selection for reading : $!\n";

while ( <STRIDE> ) {
Stemp t =-> insert( 'end', "S " );

}

close STRIDE;

}

elsif ( S$selection =~ /phi psi/ ) {
my Sresponse = 'yes' if ( Sramachandran popup > 0 );

our ( $first residue, $last residue, Snumber of residues, $correction, $temp segid );

if ( Sramachandran popup == 0 ) {
if ( $linux or Smac ) {

}

Sresponse = Smw =-> messageBox (

-message => "The file $selection contains the phi/psi angles"
" for residues S$first residue to $last_residue of chain $temp_segid"

". Would you like to view these results in a Ramachandran plot ?",
-icon => 'question',
-type => 'yesno',
-font => "Sfont 12", );

else {

Sresponse = Smw -> messageBox (

-message => "The file $selection contains the phi/psi angles"
" for residues $first residue to $last residue of chain Stemp segid"

". Would you like to view these results in a Ramachandran plot 2",
-icon => 'question',
-type => 'yesno', );

}
$ramachandran popup++;
}
if ( Sresponse =~ /yes/i ) {
Sresponse = 'yes';
my Sentry var = "$first residue-Slast residue;";

my Stop = Smw => Toplevel( -title => 'phi/psi dihedral angles' );
Stop -> Label( -text => "Snumber of residues pairs of phi/psi angles detected. In

you would\n"

"like to plot only a subset or subsets of those residues,\n"

"please define them using the textbox below", ) =-> pack;

Stop => Entry( -textvariable => \Sentry var, ) => pack;

89



my Ssemicolon count = 0;
my (range low;
my (@range high;
Stop => Button( -text => 'Plot',
-command => sub {
Stop => destroy;

{

if ( sentry var =~ /;/ )
t = $entry var =~ tr/;//;

$semicolon coun

}
$entry var =~ s/;/\n/g;
open FH, '<', \Sentry var or die "Cannot open $entry var for reading : $!\n";

my $5j = 0;
while ( <FH> ) {
if (/(\d+).2(\d*)/ ) |
$range low[$j] = S1;
Srange high[$]] = $2 if $2;

}
Sit+;
}
close FH;

open TORSIONS, '<', "phi psi dihedral segidStemp segid.dat" or die "Cannot open
phi psi dihedral segidS$temp segid.dat for reading : $!\n";

my ( @phi angles, @psi angles, );

for (my Sk = 0 ; Sk < scalar ( Crange low ) ; Sk++ ) {
if ( Srange high[Sk] ) {
for ( my Sindex = Srange low[S$k] ; S$index <= Srange high[Sk] ; Sindex++
) {#print DEBUG $index;

my Sother index = 0;

while ( <TORSIONS> ) {
Sphi angles[Sother index] = substr $ , 10 + ( ( Sindex - ( 2 +
Scorrection ) ) * 20 ), 9;
Spsi angles[Sother index] = substr ¢ , 20 + ( ( Sindex - ( 2 +
Scorrection ) ) * 20 ), 9;
Sother index++;
}

seek TORSIONS, 0, 0;
Sindex = sprintf ( "%03d", Sindex );

open OUT, '>>', "phi psi temp angles" or die $!;

while ( my Sphi line = shift @phi angles, my Spsi line = shift
@psi_angles, ) {
chomp ( Sphi line, Spsi line, );

print OUT "Sphi line Spsi line\n";
}

close OUT;
}
}
else {
my Sindex = Srange low[Sk];
my Sother index = 0;

while ( <TORSIONS> ) {
Sphi angles[$other index] = substr S , 10 + ( ( Sindex - ( 2 +
Scorrection ) ) * 20 ), 9;

$psi angles[$other index] substr S , 20 + ( ( Sindex - ( 2 +
Scorrection ) ) * 20 ), 9;

Sother index++;
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seek TORSIONS, 0, 0;
Sindex = sprintf ( "%03d", Sindex );

open OUT, '>>', "phi psi temp angles" or die $!;

while ( my Sphi line = shift (phi angles, my Spsi line = shift

@psi_angles, ) {
chomp ( Sphi line, Spsi line, );

print OUT "Sphi line Spsi line\n";
}

close OUT;

}
close TORSIONS;

scatter plot ( 'ramachandran' );
}, ) —-> pack;
}
}
elsif ( Sselection =~ /clusters.dat/ ) {
my Snoframes;

if ( -f 'pca first step' ) {
open PCA FIRST STEP, '<', 'pca first step' or die S5!;

while ( <PCA FIRST STEP> ) {
if (/(\d+)/ ) {
Snoframes = $1;
}
}

close PCA FIRST STEP;
}

open CLUSTERS, '<', S$selection or die "Cannot open S$selection for reading : $!\n";

my @frames;

my (Gclusters;

my (@frames clusters;

my (@sorted frames clusters;

while ( <CLUSTERS> ) {
if ( /"\s*(\d+)\s+t(\d+)/ ) {
push @frames clusters, sprintf ( "%8d %3d", $S1, $2 );

push @clusters, $2;
push @frames, S$1;

}
close CLUSTERS;
my Snofclusters = unig(@clusters);

my Sheight = ( Snofclusters * 20 ) + 2;
my Swidth = 770;

my Ccolors = (

'blue', 'red', 'green', 'magenta', 'cyan', 'orange', 'purple', 'brown'
'maroon', 'orangered',

'blue2', 'red2', 'green2', 'magenta2',6 'cyan2', ‘'orange2',k6 'purple2'
'brown2', 'maroon2', 'orangered2',

'blue3', 'red3', 'green3', 'magentald', 'cyan3', 'orange3', 'purple3'
'brown3', 'maroon3', 'orangered3',

'blued', 'red4', 'greend', 'magentad', 'cyand', 'orange4', 'purpled'

'brown4', 'maroon4', 'orangered4',
'blue', 'red', 'green', 'magenta', 'cyan', 'orange', 'purple', 'brown'
'maroon', 'orangered',

'blue2', 'red2', 'green2', 'magenta2', 'cyan2', 'orange2',6 'purple2'
'brown2', 'maroon2', 'orangered2',
'blue3', 'red3', 'green3', 'magenta3', 'cyan3', ‘'orange3',6 'purple3'
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'brown3', 'maroon3', 'orangered3',
'blued', 'red4', 'greend', 'magentad', 'cyand', 'orange4',6 'purpled',
'brown4', 'maroon4', 'orangered4',

)

my Stemp w = MainWindow -> new( -title => 'Cluster plot', );

Stemp w => geometry( Swidth . 'x' . ( Sheight + 30 ) );
Stemp w => resizable( 0, 0, );
Stemp w =-> configure( -menu => my Smenubar = Stemp w -> Menu );

my Sfile = Smenubar -> cascade( -label => '~File' );

my Scanvas frame = Stemp w -> Frame() -> pack;
my Scoords frame = Stemp w -> Frame() -> pack;

my Scanvas = Scanvas frame -> Canvas( -cursor=>"crosshair",
-height => Sheight,
-width => Swidth,
-bg => 'white', ) =-> pack( -anchor => 'n', );

my Scoord label = Scoords frame =-> Label( -text => 'Coordinates ( Cluster, frame ) :', )
-> pack( -side => 'left', );

Scanvas -> CanvasBind ("<Button-1>", [ \&print xy clusters, Ev('x"), Ev('y'"),
$nofclusters, Snoframes, $width, Scoord label, $height, 1 );

sub print xy clusters {
my (Scanv, $x, $y, Snofclusters, S$noframes, Swidth, Scoord label, $height, ) = @ ;
if ( Sx >= 58 ) {
my Scoords = sprintf " (%2d, %7d)", ( ( Sheight - Sy ) / 20 ) + 1, ( ( Snoframes
* ((Sx - 58) ) / ( Swidth = 58 ) );

Scoord label =-> configure( -text => "Coordinates ( Cluster, frame ) : S$Scoords",
)
}
}
Sfile => command (
-label => 'Save As Postscript',
-accelerator => 'Ctrl-s',
-underline = 0,
-command => sub {

Scanvas => update;
Scanvas => postscript( -file => "$selection.eps", -colormode => 'color', );
}
)
Sfile->separator;
Sfile=>command (

-label => "Close",

-accelerator => 'Ctrl-q',

-underline => 0,

-command => sub { Stemp w -> destroy; },

)i

Stemp w => bind( Stemp w, "<Control-s>" => sub {
Scanvas => update;
Scanvas => postscript( -file => "$selection.eps", -colormode => 'color', );

)

Stemp w => bind( Stemp w, "<Control-g>" => sub { Stemp w -> destroy; }
)

Scanvas => CanvasBind("<$ >", sub {
Scanvas => yviewMoveto( 0 )
} ) for (4, 5,);

foreach ( (Cframes clusters ) {
if (/(\dt)\s*(\d+)/ ) {
Scanvas => createRectangle( 58 + ( ( S$1 / Snoframes ) * ( Swidth = 58 )
) , 20 * ( Snofclusters - $2 ),
58 + ( ( $1 / Snoframes ) * ( Swidth - 58 ) ) + (
Swidth / Snoframes ), 20 * ( 1 + Snofclusters - $2 ),
-fill => Scolors[$2-1], -outline => undef, );
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}
for (my $i =1 ; $i <= Snofclusters ; $Si++ ) {
Scanvas => createText( 27, ( Snofclusters * 20 ) - ( 20 * $i ) 4+ 10, -fill => ,
Scolors[$i=1], -text => sprintf ( "Cluster %2d4d", $i), );
Scanvas => createline( 0, ( Snofclusters * 20 ) = ( 20 * $i ), Swidth, (
Snofclusters * 20 ) = ( 20 * 51 ), -fill => 'black', -width => 1, );

}

Scanvas => createline( 56, Sheight, 56, 0, -fill => 'black', -width => 2, ); #y axis
Scanvas => createlLine( 0, Sheight, S$width, Sheight, -fill => 'black', -width => 2, );

#x_ axis
}
else {
plot ( $selection );
}

} )
unless ( ( $linux or Smac ) and not Sps viewer ) {
S1b3 => bind( '<Button-1>', sub {
my Sselection = $1b3 => get( $1b3 =-> curselection() );

if ( ( Slinux || Smac ) && Sps viewer ) {
if ( Sps viewer eq 'gs' ) {
system ( "Sps viewer S$selection" );

}
else {
system ( "Sps viewer S$selection &" );
}
}
else {
‘start $selection’;
}

} )
}

A R R R R R R R R S 1 4
#H# Draw the window for residue selection #H#

FH A A A A A S S A R R R A R R R R A

sub select residues {
my (@lines to modify;

our S$is ext psf;
my Spos = '';
my Sprev line
our $prev psf

.
’

Sactive psf unless ( Sactive psf eq 'selected residues.psf' );
create dir();

if ( Sactive psf eq 'selected residues.psf' ) {

open PSF FILE, '<', Sprev psf || die "Cannot open Sprev psf for reading\n";
}
else {
open PSF FILE, '<', Sactive psf || die "Cannot open $active psf for reading\n";
}
open OUT, '>', "selected residues.psf" || die "Cannot open selected residues.psf for writing\n";

# As soon as 'INATOM' is met, reading #
# of the .psf file and output to the #
# custom psf file is stopped #
my Snofatoms = 0;
while ( <PSF_FILE> ) {
print OUT 5 ;
if ( /(\d+) \INATOM/ ) {
Snofatoms = $1;
last;

}

# For every resid bar #
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for (my $5i =0 ; $i <= Sresid bar count ; Si++ ) {
# If the $pos variable exists move to #
# the point of the filehandle defined #
# by it #
if ( Spos ) {
seek PSF FILE, Spos, 0;

while ( my Sline = <PSF _FILE> ) {
if ( sline '~ /~(\s*\d+\s+) ($dropdown value[$i]) (\s+) (\d+) (.+)$/ ) {
print OUT Sline;

}
else {
print OUT S$line;
Spos = tell;
last;
}
}
seek PSF FILE, Spos, 0;
}
# Else continue reading the .psf file #
# from the next line after the one #
# containing '!NATOM' #
while ( <PSF _FILE> ) {
# If the pattern is met #
if ( /7~ (\s*) (\d+) (\s+) ($dropdown value[$i]) (\s+) (\d+) (.+)$/ ) {

# And the residue number equals the #
# upper limit set by the user store in #
# Spos the location in the filehandle #
# and in $prev_line the line just read #
# and exit the while loop #
if ( $6 == Supper res limit[$i] + 1 ) {

Spos = tell;

print OUT $ ;

last;
}
elsif ( $6 == Snum residues{Sdropdown value[$il} ) {
printf OUT "%$s%s%s%-4s %$s%s\n", S$1, 52, $3, '%2', 56, $7 if ( not Sis ext psf );
printf OUT "%s%s%s%-4s $s%s\n", $1, $2, $3, 'z', $6, $7 if ( S$is ext psf );
while ( <PSF_FILE> ) {
if ( /7~ (\s*) (\d+) (\s+) (Sdropdown value[$i]) (\s+) (\d+) (.+)S$/ ) {
printf OUT "%s%s%s%-4s %$s%s\n", $1, 52, $3, 'z', $6, $7 if ( not
Sis_ext psf );
printf OUT "%s%s%s%-4s %$s%s\n", $1, $2, $3, 'z', S6, S$7 if (
Sis _ext psf );
}
else {
print OUT $ ;
Spos = tell;
last;
}
}
last;
}

# If the line contains a residue whose #
# number falls between the limits set #
# by the user export that line to the #
# custom .psf file while changing the #
# chain id to 'Z' #
# Otherwise export the line as is #
if ( S6 >= Slower res limit[$i] && $6 <= Supper res limit[$i] ) {
printf OUT "%s%s%s%-4s %s%s\n", S$1, $2, $3, '2', $6, $7 if ( not Sis ext psf );

printf OUT "%s%s%s%-4s $s%s\n", $1, $2, $3, 'z', $6, $7 if ( $Sis ext psf );
}
else {
print OUT $ ;
}
}
else {

print OUT $ ;

94



}
#
#
#
#
#

#

Set the position of the filehandle
to the one specified by $pos, print
the line which would have been

skipped if not for $prev_line, and
print the rest of the

custom fil

e

seek PSF FILE, Spos, 0;
#~ print OUT $prev_line;

while ( <PSF_FILE> ) {

}

cl

print OU

ose OUT;

T S ;

close PSF FILE;

Sa

ctive psf

.psf to the

He H e = HE

= 'selected residues.psf';

Sactive psf label -> configure( -text => "Sactive psf ", );
Sactive dcd label -> configure( -text => "Sactive dcd", );

#~

Sdpca run button -> configure( -state => 'normal', ) if ( Sdpca run button );
Ssurf run button -> configure( -state => 'normal', ) if ( Ssurf run button );
Sgfract run button -> configure( -state => 'normal', ) if ( Sgfract run button );
Sphi psi run button =-> configure( -state

Stext =-> insert (

Scount++;

Stext => see( 'end', );

#~ $seg id flag = '' if

Sr

es id flag

'end',

"\nYou have submitted a residue selection which "
"resulted in the creation of a new .psf file. "
"While the \"Change\" radiobutton is selected all"
" the calculations will be made with the custom "
"PSF file. By selecting the \"All\" radiobutton"

" the selected PSF file reverts to the previous "
"active PSF.\n", 'info' );

( $seg_id flag );

= " -segid z";

Sactive run buttons =

1;

Sgo back button -> configure( -state => 'normal', );

}

=> 'normal', ) if ( Sphi psi run button );

FH A A S R R R R R R A

#H#

Create fit

.index

#H#

A R R R R

sub create fit index {
my ( Satmid, $selection,

my
my
my
if
}

if

$fit rege
@atom sel
@segids;

( $segids
@segids

( @segids
local 5"

if ( Satm id flag ) {

if (

}

x = '"';

ection;

) |
= split '

) |

= '|';
’

Satmid =~
Sfit regex

elsif ( Satmid

}

Sfit regex

’

Ssegids, ) = @ ;

Ssegids;

/backbone/i ) {

gr{” (\s+\d+\s+) (@segids) (\s+) (\d+) (\s+\w+\s+) (C|CAIN|O) (\s+.*)S};

=~ /heavy/i ) {

qr{” (\s+\d+\s+) (€segids) (\s+) (\d+) (\s+\w+\s+) (["H].*) (\s+.*)S};
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elsif ( Satmid =~ /allid/i ) {
Sfit regex = qgr{” (\s+\d+\s+) (€segids) (\s+) (\d+) (\s+\w+\s+) (\w+) (\s+.*)$};
}

else {print '4';

Sfit regex = qr{” (\s+\d+\s+) (€segids) (\s+) (\d+) (\s+\w+\s+) (CA) (\s+.*)S};

}
}
elsif ( Scustom id flag ) {
@atom selection = split ' -atmid', S$custom id flag;
shift Catom selection;
Sfit regex = qr{” (\s+\d+\s+) (€segids) (\s+) (\d+) (\s+\w+\s+) (Gatom selection) (\s+.*)S};
}
else {
Sfit regex = qr{” (\s+\d+\s+) (€segids) (\s+) (\d+) (\s+\w+\s+) (CA) (\s+.*)S};
}
}
else {
if ( Satm id flag ) {
if ( Satmid =~ /backbone/i ) {
Sfit regex = gr{” (\s+\d+\s+) (\w+) (\s+) (\d+) (\s+\w+\s+) (C|CA|N|O) (\s+.%*)S};
}
elsif ( Satmid =~ /heavy/i ) {
S$fit regex = gr{” (\s+\d+\s+) (\w+) (\s+) (\d+) (\s+\w+\s+) (["H].*) (\s+.*)$};
}
elsif ( Satmid =~ /allid/i ) {
S$fit regex = gr{” (\s+t\d+\s+) (\wt+) (\s+) (\d+) (\s+\w+\s+) (\w+) (\s+.*)$};
}
else {
S$fit_regex = gr{” (\s+\d+\s+) (\w+) (\s+) (\d+) (\s+\w+\s+) (CA) (\s+.*)$};
}
}
elsif ( Scustom id flag ) {
@atom selection = split ' -atmid', Scustom id flag;
shift Catom selection;
s$fit regex = gr{” (\s+\d+\s+) (\w+) (\s+) (\d+) (\s+\w+\s+) (@atom_selection) (\s+.*)s$};
}
else {
$fit regex = gr{” (\s+\d+\s+) (\w+) (\s+) (\d+) (\s+\w+\s+) (CA) (\s+.*)$};
}
}
# The same as above but for the index #
# subroutine #
open PSF, '<', "carma.selected atoms.psf" || die "Cannot open carma.selected atoms.psf for
reading:$!\n";
open OUT, '>', "fit.index" || die "Cannot open fit.index for writing: $!\n";
$index num atoms = 0;

while ( <PSF> ) {
if ( /(\d*) \INATOM/ ) {
$index num atoms = $1;
last;

}

if ( Sselection =~ /radio/ ) {
while ( <PSF> ) {
if ( /sfit regex/ ) {
print OUT S ;
}
}
}
else {
#~ my $fit atom count = 1;
my Sindex pos = '';
my Sline count = 1;
for (my 51 =0 ; $i < Sindex bar count ; Si++ ) {
if ( Sindex pos ) {
seek PSF, Sindex pos, 0;
}
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while ( my Sindex line = <PSF> ) {
if ( Sindex line =~ /$fit regex/ ) {
if ( $4 > Supper fit limit[$i] ) {
Sindex pos = tell;
last;
}

if ( S84 >= Slower fit 1imit[$i] && $54 <= Supper fit limit[$i] ) {
print OUT "Sindex line";
}
}

$line count++;

close OUT;
close PSF_FILE;

Stext => insert ( 'end', "\nYou have submitted a residue selection which "
"resulted in the creation of a fit.index file.", 'info' );
Stext => see( 'end', );

}

A AF A4 A A A A A A A A A AR A A AR A A A A A A A A A A R A R R R R R R
#H# Create new 'select residues bar' #H#

A R R R R

sub resid window {
my Stop res;

if ( 'Exists ( Stop res ) ) {
foreach ( keys %num residues ) {
Stext =-> insert( 'end', "\nSnum residues{$ } residues in chain $ \n", 'info' );
Stext => see( 'end', );
}

Stop res = Smw -> Toplevel( -title => 'Residue Selection', );
Stop res -> geometry("Stoplevel position");
Stop res => protocol( 'WM DELETE WINDOW' => sub { Stop res =-> withdraw });

my Sframe resO = Stop res -> Frame( -borderwidth => 3,
-relief => 'groove',)
-> pack( -fill => 'x', );

Sframe resl[Sresid bar count] = Stop res -> Frame() -> pack();

Sframe resl[Sresid bar count] =-> Button( -text => 'Add..',
—width => 10,
—-command => sub {
Sresid bar count++;
Sframe resl[Sresid bar count] = Stop res =-> Frame() -> pack() unless ( Sresid bar count
=0);

add_resid bar();

if ( Sresid bar count >= 1) {
Sframe resl[Sresid bar count] -> Button( -text => 'Remove',
-width => 10,
—-command => sub {
Sframe resl[Sresid bar count] -> destroy;
Sresid bar count--;
b))
-> grid( -row => "Sresid row", -column =>
"Sresid column" + 5, );
}
)

-> grid( -row => 2, -column => 6, );
my Sframe res2 = Stop res -> Frame() -> pack( -side => 'bottom', -expand => 0, );

Sframe res2 =-> Button( -text => 'Return',
-command => [ Stop res => 'withdraw' 1, )
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-> pack( -side => 'left', );

Sframe res2 -> Button( -text => 'Submit',
-command => sub {
my Si;
my Scheck = 0;
for ( 51 =0 ; $1 <= Sresid bar count ; Si++ ) {
if ( Slower res 1limit[$i] and Supper res limit[$i] and Sdropdown value[$i] ) {

Scheck++;
}
}
if ( Scheck == $i ) {
if ( Sseg id flag ) {
$seg id flag = '';
}
select residues();
Stop res =-> destroy;
Sresid bar count = 0;
}
else {

if ( Slinux or Smac ) {
Stop res -> messageBox( -message => 'All of the boxes must be filled in order to
submit a residue selection',
-icon => 'warning',
-font => "Sfont 12", );
}
else {
Stop res -> messageBox( -message => 'All of the boxes must be filled in order to
submit a residue selection',
-icon => 'warning',
-font => "Sfont 12", );
}
o)
-> pack( -side => 'right', );

Sresid row = 1;
Sresid column = 4;

$frame resO -> Label( -text => "\nPlease specify the selections in ascending order for each
chain\n", ) => pack;

add_resid bar();

}

else {
Stop res -> deiconify;
Stop res =-> raise;

}

}
A A A4 A A A A A A A A A A A A AR A A A A A A A AR A A A A A A A R A A R A R A
#H# Create a new bar for residue selection #H#

A R R A

sub add resid bar {

# Create a new frame everytime a new #
# bar is vreated and insert the bar in #
# that frame #
Sresid rowt+;

Sresid column = 1;

Sframe resl[Sresid bar count] -> Label( -text => 'From: ', )
-> grid( -row => "Sresid row", -column =>
"Sresid column", );
Sframe resl[Sresid bar count] => Entry( -textvariable => \Slower res limit[$Sresid bar count], )
-> grid( -row => "$resid_row", -column =>
"Sresid column" + 1, );
Sframe resl[Sresid bar count] -> Label( -text => 'To: ', )
-> grid( -row => "Sresid row", —-column =>
"Sresid column" + 2, );
Sframe resl[Sresid bar count] => Entry( -textvariable => \Supper res limit[Sresid bar count], )
-> grid( -row => "$resid _row", —-column =>
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"$resid column" + 3, );

Sdropdown[Sresid bar count] = Sframe resl[Sresid bar count] -> BrowseEntry( -label => "in chain:

"
’

-variable => \
Sdropdown value[$resid bar count], )
-> grid( -row =>
"Sresid row", -column => "S$resid column" + 4, );
my Schain counter = 0;
foreach ( keys %num residues ) {
Sdropdown[Sresid bar count] =-> insert( 'end', S );
Schain counter++;

}
if ( Schain counter == 1) {
foreach ( keys “num residues ) {
Sdropdown value[$resid bar count] = $ ;
}
}

}

S A R R R R R R R R AR R R R R A
#H# Create a new bar for fit.index creation #H#

A R R R R R R R R R R R

sub add index bar {
$index row = 1;
$index column = 1;

Sframe fit bars[$index bar count] -> Label( -text => 'From: ', )
-> grid( -row => "$index row", —-column =>
"$index column", );
Sframe fit bars[$index bar count] -> Entry( -textvariable => \
Slower fit limit[$index bar count], )
-> grid( -row => "$index_ row", —-column =>
"$index column" + 1, );
Sframe fit bars[$index bar count] =-> Label( -text => 'To: ', )
-> grid( -row => "$index row", —-column =>
"$index column" + 2, );
Sframe fit bars[$index bar count] -> Entry( -textvariable => \
Supper fit limit[$index bar count], )

-> grid( -row => "$index row", —-column =>
"Sindex column" + 3, );
Sfit drop[$index bar count] = S$frame fit bars[Sindex bar count] =-> BrowseEntry( -label => "in
chain: "
-variable => \

$fit drop value[$index bar count], )
-> grid( -row =>
"$index row", -column => "$index column" + 4, );

my Schain counter = 0;

foreach ( keys “num residues ) {
Sfit drop[$index bar count] =-> insert( 'end', S );
Schain counter++;

}
if ( Schain counter == 1) {
foreach ( keys “num residues ) {
$fit drop value[$index bar count] = $§ ;
}
}

}
A R R R R

#H# Draw the window for solute entropy calculation #H#

FREF AR R R R R R R R R R R R

sub entropy window {
my Sent first = 1;

my Sent first flag = '';

my Sent last = dcd_header parser( "entropy" );
my Sent last flag = '';

my Sent step = '';
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my
my
my
my
my

my
my

if

$ent temp = '';
$lower ent limi
Supper ent limi
$top_ent;
$entropy plot;

@a_entropy;
@s_entropy;

( 'Exists ( Sto

t="'";
t U

p_ent ) ) {

# Divide the number of frames in the #
# .dcd header by 10 and round it up #
if ( Sent last ) {

$ent step = int ( ( $ent last / 10 ) );
}

Stop ent = Smw -> Toplevel( -title => 'Solute entropy calculation', );
Stop ent => geometry("Stoplevel position");
Stop ent => protocol( 'WM DELETE WINDOW' => sub { Stop ent -> withdraw }, );

my Sframe entl = Stop ent -> Frame( -borderwidth => 2, -relief => 'groove', );

$frame entl -> Label( -text => 'Temperature (K, required parameter): ', )
-> grid( -row => 1, -column => 1, -sticky => 'w', );
$frame entl => Entry( -textvariable => \Sent temp, )
-> grid( -row => 1, -column => 2, );
Sframe entl -> Label( -text => 'First frame to use : ', )
-> grid( -row => 2, -column => 1, -sticky => 'w', );
$frame entl => Entry( -textvariable => \Sent first, )
-> grid( -row => 2, -column => 2, );
Sframe entl -> Label( -text => 'Last frame to use : ', )
-> grid( -row => 3, -column => 1, -sticky => 'w', );
$frame entl => Entry( -textvariable => \Sent last, )
-> grid( -row => 3, -column => 2, );
Sframe entl -> Label( -text => 'Step (in number of frames) for calculating entropy
-> grid( -row => 4, -column => 1, -sticky => 'w', );
$frame entl => Entry( -textvariable => \Sent step, )
-> grid( -row => 4, -column => 2, );

our Sframe ent2 = Stop ent =-> Frame() -> pack( -fill => 'x', );
my Sframe ent3 = Stop ent -> Frame() -> pack( -fill => 'x', )
my Sframe entd = Stop ent =-> Frame() -> pack( -fill => 'x', );
my Sframe ent6 = Stop ent -> Frame() -> pack( -fill => 'x', )
Sframe entl -> pack( -fill => 'x', );

’

’

radiobuttons ( Sframe ent2 );
checkbuttons ( S$frame ent3 );
otherbuttons ( S$frame entd );

Sframe ent6 -> Label( -text => "\nVarious options", -font => Sfont 20, ) -> pack;
my Sframe ent5 = Stop ent -> Frame() -> pack( -expand => 0, );

Sframe ent5 -> Button( -text => 'Return’',
-command => [ Stop ent => 'withdraw' 1, )
-> pack( -side => 'left', );

Sframe ent5 -> Button( -text => 'Run’,
-command => sub {
if ( Sent step and Sent temp ) {
$ent first flag = ( ( Sent_first '= 1) ? " -first Sent first" : '' );
$ent_last_flag = ( ( Sent_last != Sheader ) ? " -last $ent_ last" : ''

open ENTROPY FIRST STEP, '>', 'entropy first step' or die $!;
printf ENTROPY FIRST STEP "%8d", Sent step;

close ENTROPY FIRST STEP;

Make ten repeat runs each time using
$ent step more steps. This means in
the first run the first tenth of the

frames will be used, in the second
the first fifth...

S+ HE = FE
S+ HE =
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Stop ent => destroy;

Stext => insert( 'end', "\n\nNow calculating entropy.\n\n", 'cyan', );
Stext => see( 'end', );
Smw => update;

# The result of the $i * Sent step #

# multiplication is the number of the #

# frame that will be used after the #

# ' -last' flag #

for (my Si =1 ; ( $1 * Sent step ) <= Sent last ; Si++ ) {
# If that number exceeds the number of #
# frames in the .dcd header then that #

# number will be used instead #

Slower ent limit = Sent first;

Supper _ent limit = ( $i * Sent step );

Stext =-> insert( 'end', "Calculating entropy for frames S$lower ent limit -

Supper ent limit :\n\n", 'cyan' );
Stext => see( 'end', );

$seg_id_flag = '' if $seg_id_ flag;
foreach ( @seg ids ) {

if ( defined ( S5 ) ) {
$seg id flag = $seg id flag . $ ;

}
}
if ( Sres id flag ) {
$flag = " -v -cov -col -eigen -mass -temp S$ent temp $atm id flag
Sres_id flag -first $Slower ent limit -last Supper ent limit";
}
elsif ( Sseg id flag ) {
$flag = " -v -cov -col -eigen -mass -temp S$Sent temp Satm id flag
$seg id flag -first Slower ent limit -last Supper ent limit";
}
else {
$flag = " -v -cov -col -eigen -mass -temp Sent temp S$atm id flag -first

Slower ent limit -last Supper ent limit";

}

create dir();

carma() ;
open READ ENTROPY, < , "last carma run.log" || die "Cannot open
last carma run.log for reading:$!";
open WRITE ENTROPY, S>>, "carma_ entropy.dat" |1 die "Cannot open

carma_entropy.dat for writing:s$!";

Parse the output file for the lines #

containing the results and save them #

in a file named 'carma entropy.dat' #

and two arrays, one for every type #

of entropy calculated by carma #

while ( <READ ENTROPY> ) {

if ( /Entropy \ (Andricioaeil) (\s*)is (\d*\.\d*) (\(J\/molK\))/ ) {
Sa_entropy[$i] = $2;
printf WRITE ENTROPY ("%4d %15.5f\n", Si 4+ 1, $2, );
Stext => insert( 'end', "\nS ", );
Stext => see( 'end', );

H oS H o W

}
if ( /Entropy \(Schlitter\) (\s*)is (\d*\.\d*) (\(J\/molK\))/ ) {
$s _entropy[$i] = $2;
printf WRITE_ENTROPY ("%4d %15.5f\n", $i + 1, $2, );
Stext => insert( 'end', "S$ \n", );
Stext => see( 'end', );
}
}
close READ_ENTROPY;
Supper ent limit = 0;
}

if ( Sall done ) {
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shift Ca entropy if ( Ca entropy );
shift (s entropy if ( @s entropy );

my Sandrici test

=1;
my Sschlitter test =

1;
close WRITE ENTROPY;

if ( @a entropy and @s entropy ) {
my $i = 0;
while ( Si <= S#a entropy ) {
if ( not Sa entropy[$i] ) {

$a_entropy[$i] = -100;
$andrici test = 0;
}
else {
Sit++;
}
}
$1i =07

while ( Si <= S#s entropy ) {
if ( not S$s entropy[$i] ) {
$s_entropy[$i] = -100;

$schlitter test = 0;

}
else {
Sit++;
}
}
}
# If arrays for both entropies exist #
# overwrite the entropy file with the #
# contents of those arrays #
if ( ( Ca entropy and @s entropy ) ) {
open WRITE ENTROPY, '>'", "carma entropy.dat" || die "Cannot open
carma_entropy.dat for writing";
my Sk = 0;
foreach ( (s entropy ) {
Skt++;
}

for (my $7 =0 ; $7 < Sk ; Si++ ) {
printf WRITE ENTROPY ( "%4d %15.5f %$15.5f\n", $3
$a_entropy[$31, $s_entropy[$i1, ):
}
close WRITE ENTROPY;

if ( Sandrici test and Sschlitter test ) {
Stext => insert( ‘'end', "\nCalculation finished. Use
Results\"\n", 'valid' );
Stext => see( 'end', );
S$image menu -> configure( -state => 'normal', );
}
elsif ( Sandrici test and not Sschlitter test ) {
Stext => insert( 'end', "\nCalculation finished. Sclitter
could not be calculated for all frames. Use \"View Results\"\n", 'wvalid' ):;
Stext => see( 'end', );
S$image menu -> configure( -state => 'normal', );
}
elsif ( not Sandrici test and Sschlitter test ) {
Stext => insert( 'end', "\nCalculation finished. Andriciocaei
could not be calculated for all frames. Use \"View Results\"\n", 'valid' );
Stext => see( 'end', );
Simage menu -> configure( -state => 'normal', );
}
}
else {
if ( @a entropy ) {
open WRITE ENTROPY, '>', "carma entropy andriciocaei" || die
open carma entropy andricioaei.dat for writing";

my Sk = 0;
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foreach ( Ca entropy ) {
Sk++;
}

for (my 5 =0 ; 53 < Sk ; Si++ ) {
printf WRITE ENTROPY ( "%4d %15.5f\n", $3j + 1, Sa entropyl[$il,

}
close WRITE ENTROPY;

Stext => dinsert( 'end', "\nCalculation finished but Schlitter
entropy could not be calculated. Use \"View Results\"\n", 'valid' );
Stext => see( 'end', );
Simage menu -> configure( -state => 'normal', );
}
if ( @s entropy ) {
open WRITE ENTROPY, '>', "carma entropy schlitter" || die "Cannot
open carma_entropy schlitter.dat for writing";

my Sk = 0;

foreach ( @s entropy ) {
Sk++;

}

for (my S =0 ; S5 < Sk ; S$y++ ) {
printf WRITE ENTROPY ( "%4d %15.5f\n", S5j + 1, S$s entropy[$]l,

}
close WRITE ENTROPY;

Stext => insert( 'end', "\nCalculation finished but Andricioaei
entropy could not be calculated. Use \"View Results\"\n", 'valid' );

Stext => see( 'end', );

S$image menu -> configure( -state => 'normal', );

}

unlink ( 'carma entropy.dat' );

}

if ( Sactive dcd =~ /(.+).dcd/ ) {
mv ( 'carma.PCA.eigenvalues.dat', "entropy.$l.eigenvalues" );
mv ( "$l.dcd.varcov.ps", "covariance.$l.ps" );

if ( -f 'carma entropy.dat' ) {
mv ( 'carma entropy.dat', "entropy.$l.dat" );

}
if ( -f 'carma entropy andricioaei' ) {
mv ( 'carma entropy andricioaei', "andriciocaei entropy.$l.dat" );

if ( -f 'carma entropy schlitter' ) {
mv ( 'carma entropy schlitter', "schlitter entropy.$l.dat" );

}
}
}
else {
Stext => insert( 'end', "\nSomething went wrong. For details check
last carma run.log located in :\n", 'error',6 );
Stext => insert( 'end', getcwd . "\n", 'info', );
Stext => see( 'end', );
}
}
else {

if ( Slinux or Smac ) {

Stop ent -> messageBox( -message => 'Both step and temperature need to be
defined for entropy calculation',

-icon => 'warning',
-font => "Sfont 12", );
}

else {

Stop ent -> messageBox( -message => 'Both step and temperature need to be
defined for entropy calculation',

-icon => 'warning', );

}

103



}
b))
-> pack( -side

}
else {
S$top ent => dei
Stop ent => rai
}

}

=> 'right', );

conify;
se;

FH A R R R R R A

#HH

Create PDB files for the specified frames

#H#

A R R R R R R R R R R R

sub pdb window {

my
my
my
my
my
my
my

if

$top_pdb;
$pdb_step;
$pdb_step flag;
$pdb first = 1;
$pdb first flag
Spdb_last = dcd

header parser( "pdb" );

$pdb_last flag = '';

( 'Exists ( Stop
if ( Spdb last
$pdb_step
} else {
$pdb_step
}

$top pdb Smw
Stop pdb => geo

Stop pdb -> pro

S$frame pdb2
$frame pdb3
$frame pdb4
$frame pdb6
Sframe pdbl

my
my
my
my
my
)

radiobuttons (
checkbuttons (
otherbuttons (

S$frame pdb6 ->
$frame pdbl ->
$frame pdbl ->
$frame pdbl ->
$frame pdbl ->
$frame pdbl ->
$frame pdbl ->

my Sframe pdb5

$frame pdb5 ->

$frame pdb5 ->
$pdb_first flag
$pdb_last flag
$pdb_step flag

$top pdb => des

~pdb ) ) |
> 500 ) {
int ( ( Spdb last / 500 ) + 0.5 );

1;

-> Toplevel( -title => 'Extract selected PDB files',
metry("Stoplevel position");

)

tocol ( 'WM DELETE WINDOW' => sub { $top7pdb -> withdraw }, );

= Stop pdb => Frame() -> pack( -fill => 'x', );

= Stop pdb => Frame() =-> pack( -fill => 'x', );

= Stop pdb -> Frame() -> pack( -fill => 'x', );

= Stop pdb -> Frame() -> pack( -fill => 'x', );

= Stop pdb =-> Frame( -borderwidth => 2, -relief => 'groove', ) -> pack( -fill

$frame pdb2 );
$frame pdb3 );
$frame pdb4 );

Label( -text => "\nVarious options", -font => Sfont 20, ) =-> pack;
Label ( -text => 'First frame to use: ', )

-> grid( -row => 1, -column => 1, -sticky => 'w', );
Entry( -textvariable => \$pdb first, )

-> grid( -row => 1, -column => 2, );
Label( -text => 'Last frame to use: ', )

-> grid( -row => 2, -column => 1, -sticky => 'w', );
Entry( -textvariable => \$Spdb last, )

-> grid( -row => 2, -column => 2, );
Label( -text => 'Stride (step) between frames: ' . ' ' x 27, )

-> grid( -row => 3, -column => 1, -sticky => 'w', );
Entry( -textvariable => \Spdb step, )

-> grid( -row => 3, -column => 2, );

= Stop pdb -> Frame() -> pack( -expand => 0, );

Button( -text => 'Return',

-command => [ Stop pdb => 'withdraw' ], )

-> pack( -side => 'left', );
Button( -text => 'Run',

-command => sub {
= ( ( Spdb first '= 1) ? " -first Spdb first"™ : "' );
= ( ( Spdb_last !'= Sheader ) ? " -last Spdb last" : '' );
= ( ( Spdb_step != 1) ? " -step S$pdb_step" : '' );

troy;
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$seg id flag = '' if S$seg id flag;

foreach ( @seg ids ) {
if ( defined ( 5 ) ) {
$seg id flag = S$seg id flag . $ ;
}
}

if ( Sres id flag ) {
$flag = " -v -w -pdb $pdb step flag $pdb first flag $pdb last flag $atm id flag
Scustom _id flag $res id flag";

}
elsif ( Sseg id flag ) {

$flag = " -v -w -pdb $pdb step flag $pdb first flag $pdb last flag $atm id flag
Scustom_id flag $seg id flag";
}
else {
$flag = " -v -w -pdb $pdb step flag $pdb first flag $pdb last flag S$Satm id flag
Scustom id flag";
}

create dir();

Stext => insert( 'end', "\n\nNow extracting pdb files.\n\n", 'cyan', );
Stext => see( 'end', );
Smw => update;

carma () ;

if ( Sall done ) {
Stext => insert( 'end', "\nCalculation finished. Use \"View Results\"\n", 'valid' );
Stext => see( 'end', );
Simage menu =-> configure( -state => 'normal', );
}
else {
Stext => insert( 'end', "\nSomething went wrong. For details check last carma run.log
located in :\n", 'error', );
Stext => insert( 'end', getcwd . "\n", 'info', );
Stext => see( 'end', );
}
}I )
-> pack( -side => 'right', );

}
else {
Stop pdb -> deiconify;
Stop pdb -> raise;
}
}
FE S
#H#4 Draw the window for distance maps #H#4

FHEF AR R R R R R R R R

sub rms_window {
my Srms first = 1;
my Srms first flag = '';
my Srms last = dcd _header parser( "rms" );
my Srms last flag vy
my Srms step = 1;
my Srms step flag ;
my Srms min = '';
my Srms min flag = '';
my Srms max = '';
my Srms max flag '
my Srms mrms = '';
my Srms mrms flag = '';
my Srms reverse = '';
my Saverage ps file = '';
my Srmsdev ps file = '';
my Stop rms;

if ( 'Exists ( Stop rms ) ) {
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Stop_rms Smw => Toplevel( -title => 'Average distance and rms deviation from them',
Stop rms =-> geometry("Stoplevel position");

Stop rms =-> protocol( 'WM DELETE WINDOW' => sub { Stop rms -> withdraw }, );

)

my Sframe rmsl = Stop rms -> Frame() -> pack( -fill => 'x', );
my Sframe rms2 = Stop rms -> Frame() -> pack( -fill => 'x', );
my Sframe rms3 = Stop rms -> Frame() -> pack( -fill => 'x', );
my Sframe rms6 = Stop rms -> Frame() -> pack( -fill => 'x', );

radiobuttons (
checkbuttons (
otherbuttons (

$frame rmsl );
Sframe rms2 );
Sframe rms3 );

Sframe rms6 -> Label( -text => "\nVarious Options", -font => Sfont 20, ) -> pack;
my Sframe rms4 = Stop rms =-> Frame( -borderwidth => 2, -relief => 'groove', ) =-> pack(
-expand => 0, );
Sframe rms4 -> Label( -text => 'First frame to use: ', )
-> grid( -row => 1, -column => 1, -sticky => 'w', );
$frame rms4 => Entry( -textvariable => \$rms first, )
-> grid( -row => 1, -column => 2, );
Sframe rms4 -> Label( -text => 'Last frame to use: ', )
-> grid( -row => 2, -column => 1, -sticky => 'w', );
S$frame rms4 => Entry( -textvariable => \Srms last, )
-> grid( -row => 2, -column => 2, );
Sframe rms4 -> Label( -text => 'Stride (step) between frames: ', )
-> grid( -row => 3, -column => 1, -sticky => 'w', );
$frame rms4 =-> Entry( -textvariable => \Srms step, )
-> grid( -row => 3, -column => 2, );
$frame rms4 -> Label( -text => 'Minimum value for postscript plot (dark blue): ', )
-> grid( -row => 4, -column => 1, -sticky => 'w', );
$frame rms4 => Entry( -textvariable => \Srms min, )
-> grid( -row => 4, -column => 2, );
Sframe rms4 -> Label( -text => 'Maximum value for postscript plot (dark red): ', )
-> grid( -row => 5, -column => 1, -sticky => 'w', );
$frame rms4 => Entry( -textvariable => \$rms max, )
-> grid( -row => 5, -column => 2, );
Sframe rms4 -> Checkbutton( -text => 'Reverse color gradient',
-variable => \$rmsireverse,
-offvalue => "'
-onvalue => " -reverse", )
-> grid( -row => 6, -column => 1, -sticky => 'w', );
my Sframe rms5 = Stop rms -> Frame() -> pack( -expand => 0, );
Sframe rms5 => Button( -text => 'Return',
—command => [ Stop rms => 'withdraw' ], )
-> pack( -side => 'left', );
Sframe rms5 -> Button( -text => 'Run’,
-command => sub {
$rms_first flag = ( ( Srms_first '= 1) ? " -first S$rms first" : '' );
$rms_last flag = ( ( $Srms_last != Sheader ) ? " -last $rms_last" : '' );
$rms step flag = ( ( $rms step !'= 1) ? " -step Srms_step" A I
$rms min flag = ( $rms min ? " -min Srms min" I I
$rms max flag = ( $rms max ? " -max $rms_max" : '' );
$rms mrms flag = ( $rms mrms ? " -mrms S$rms_mrms" )
Stop rms -> destroy;
if ( Srms first && Srms last && Srms first > 0 && Srms first == Srms last ) {

$seg id flag = '' if $seg id flag;

foreach ( Gseg ids ) {
if ( defined ( 5 ) ) {
$seg id flag $seg id flag . $ ;

}
}

if ( Sseg id flag ) {
Sflag

= " -v -w -col S$rms first flag $rms last flag $atm id flag Scustom id flag
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Sres_id flag $seg id flag";

Sres_id flag";

}
else {
$flag = " -v -w -col Srms first flag $rms last flag $atm id flag Scustom id flag
}
}
else {
$seg id flag = '' if S$seg id flag;

foreach ( @seg ids ) {
if ( defined ( $ ) ) {
$seg _id flag = S$seg id flag . $ ;

}
}
if ( Sres id flag ) {
$flag = " -v -w -col -rms Srms first flag $rms_last flag Srms_step flag
Srms min flag Srms max flag S$rms mrms flag $rms reverse $atm id flag $custom id flag Sres id flag";
}
elsif ( Sseg id flag ) {
$flag = " -v -w -col -rms Srms first flag S$rms last flag S$rms step flag
Srms_min_flag $Srms _max flag Srms mrms_flag Srms_reverse Satm id flag Scustom id flag $seg_id flag";
}
else {

$flag = " -v -w -col -rms Srms first flag $rms_last flag S$rms_step flag

Srms min flag Srms max flag Srms mrms flag $rms reverse $atm id flag $custom id flag";

s1m;

}

}

create dir();

Stext => insert( 'end', "\n\nNow calculating average Ca - Ca distances.\n\n", 'cyan', );
Stext => see( 'end', );
Smw => update;

carma () ;

if ( Sall done ) {

my ( Smax rms, $max avg, );
open RMS OUT, "last carma run.log" || die "Cannot open last carma run.log for reading:

while ( <RMS OUT> ) {

if ( /Writing postscript file (\w*\.dcd\.averag.ps)/ ) {
Saverage ps_file = $1;

}

if ( /Writing postscript file (\w*\.dcd\.rmsdev.ps)/ ) {
Srmsdev_ps file = $1;

}

if ( /Maximum of observed average distances is (\d+.?2\d*)/ ) {
Smax avg = sprintf "%.2f", S1;

}

if ( /Maximum rms deviation from average distances is (\d+.?2\d*)/ ) {
Smax rms = sprintf "%.2f", S1;

}

}
close RMS OUT;

if ( Slinux || Smac ) {
‘carma $average ps_file $rmsdev_ps_file';
}
else {
‘carma.exe $average ps_file $rmsdev_ps_file';

}

if ( Sactive dcd =~ /(.+).dcd/ ) {
mv ( "$l.dcd.averag.ps", "distance map.average.S$l.ps" );
mv ( "$l.dcd.rmsdev.ps", "distance map.RMSD.$1l.ps" );
mv ( "carma.merged.ps", "distance map.combined.$l.ps" );

}

if ( Srms reverse ) {
Stext => insert( 'end', "\nAverage distances range from 0.0 (dark red) to
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Smax avg . "A (dark blue)\n", ) if ( $max avg );

Stext => insert( 'end', "RMSDs of distances range from 0.0 (dark blue) to "
Smax rms . "A (dark red)\n\n", ) if ( Smax rms );
}
else {
Stext => insert( 'end', "\nAverage distances range from 0.0 (dark blue) to "
Smax _avg . "A (dark red)\n", ) if ( $max avg );
Stext => insert( 'end', "RMSDs of distances range from 0.0 (dark red) to "
Smax rms . "A (dark blue)\n\n", ) if ( Smax rms );
}

Stext => insert( 'end', "Calculation finished. Use \'View Results\'\n", 'valid' );
Stext => see( 'end', );
Simage menu -> configure( -state => 'normal', );

}
else {
S$text =-> insert( 'end', "\nSomething went wrong. For details check last carma run.log
located in :\n", 'error', );
Stext => insert( 'end', getcwd . "\n", 'info', );
Stext => see( 'end', );
}
}, )-> pack( -side => 'right', );
}
else {
Stop rms => deiconify;
Stop rms -> raise;
}

}

FH R R R
#H4 Draw the window for radius of gyration #H#
A

sub rgr_window {
my Stop rgr;
my Srogr first = 1;
my Srgr first flag = '';
my Srgr last = dcd_header parser ( 'rgr' );
my Srogr last flag = '';
my Srgr step = 1;
my Srgr step flag = '';

if ( 'Exists ( Stop rgr ) ) {
Stop rgr = Smw -> Toplevel( -title => 'Radius of gyration', );
Stop rgr -> geometry("Stoplevel position");
Stop rgr -> protocol( 'WM DELETE WINDOW' => sub { Stop rgr -> withdraw }, );

our Sframe rgrl = Stop rgr -> Frame() -> pack( -fill => 'x', );
my Sframe rgr2 = Stop rgr -> Frame() -> pack( -fill => 'x', );
my Sframe rgr3 = Stop rgr -> Frame() -> pack( -fill => 'x', );
my Sframe rgr5 = Stop rgr -> Frame() -> pack( -fill => 'x', );
my Sframe rgré Stop rgr -> Frame( -borderwidth => 2, -relief => 'groove',6 ) =-> pack( -fill
=> 'both', -expand => 1, );

radiobuttons ( Sframe rgrl );
checkbuttons ( S$frame rgr2 );
otherbuttons ( $frame rgr3 );

Sframe rgr5 -> Label( -text => "\nVarious options", ) => pack;

Sframe rgr6 -> Label( -text => "First frame to use :", ) =-> grid( -row => 1, -column => 1,
-sticky => 'w', );

Sframe rgr6 => Entry( -textvariable => \Srgr first, ) => grid( -row => 1, -column => 2, );

Sframe rgr6 -> Label( -text => "Last frame to use :", ) =-> grid( -row => 2, -column => 1,
-sticky => 'w', );

Sframe rgr6 => Entry( -textvariable => \Srgr last, ) => grid( -row => 2, -column => 2, );

Sframe rgr6 -> Label( -text => "Stride ( step ) between frames :" . ' ' x 27, ) =-> grid(
-row => 3, -column => 1, -sticky => 'w', );

Sframe rgr6 => Entry( -textvariable => \Srgr step, ) =-> grid( -row => 3, -column => 2, );

my Sframe rgr4 = Stop rgr -> Frame() -> pack( -expand => 0, );

Sframe rgr4 -> Button( -text => 'Return',
-command => [ Stop rgr => 'withdraw' 1, )

108



-> pack( -side => 'left', );

Sframe rgr4 -> Button( -text => 'Run',
-command => sub {

Srgr first flag = ( ( Srgr first '= 1) ? " -first Srgr first" : '' );
Srgr last flag = ( ( Srgr last '= Sheader ) ? " -last Srgr last" : '' );
Srgr_step flag = ( ( Srgr step != 1) ? " -step $rgr step" : '' );

Stop rgr -> destroy;

Sseg_id flag = '' if S$seg id flag;

foreach ( @seg ids ) {
if ( defined ( 5 ) ) {
$seg id flag = $seg id flag . $ ;
}
}

if ( Sres id flag ) {
$flag = " -v -rg S$Satm id flag S$Sres id flag Scustom id flag $rgr first flag
Srgr_last flag Srgr_step flag";
}
elsif ( Sseg id flag ) {
$flag = " -v -rg Satm id flag Scustom id flag $seg id flag $rgr first flag
Srgr last flag $Srgr step flag";
}
else {
$flag = " -v -rg Satm id flag $custom id flag S$rgr first flag S$rgr last flag
Srgr step flag";
}

create dir();

Stext => insert( 'end', "\n\nNow calculating radious of gyration.\n\n", 'cyan', );
Stext =-> see( 'end', );:
Smw => update;

carma () ;

if ( Sall done ) {
if ( Sactive dcd =~ /(.+).dcd/ ) {
mv ( 'carma.Rgyration.dat', "Rgyration.$l.dat" );
}

Stext => insert( 'end', "\nCalculation finished. Use \"View Results\"\n", 'valid' );
Stext =-> see( 'end', );:
Simage menu -> configure( -state => 'normal', );

}
else {
Stext -> insert ( 'end', "\nSomething went wWrong. For details check
last carma run.log located in :\n", 'error',6 );
Stext => insert( 'end', getcwd . "\n", 'info', );

Stext => see( 'end', );

}, )-> pack( -side => 'right', );

}

else {
Stop rgr -> deiconify;
Stop rgr -> raise;

}

}

G S R S S R R R R S R R R 1 4
#H# Draw the window for distances #H#
FE R S R R R R R S

sub dis window {
my Sdis atoml
my Sdis atom?2 ;
my Stop dis;
my Sdis first = 1;

my $dis first flag = '';
my Sdis last = dcd header parser ( 'rgr' );
my Sdis last flag = '';
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my Sdis step = 1;
my Sdis step flag = '';

my ( @list, ) = helper function();

if ( 'Exists ( Stop dis ) ) {
Stop dis = Smw =-> Toplevel( -title => 'Distances', );
Stop dis =-> geometry("Stoplevel position");
Stop dis =-> protocol( 'WM DELETE WINDOW' => sub { Stop dis -> withdraw }, );

my Sframe disO Stop dis => Frame() -> pack;
my Sframe disl = Stop dis -> Frame() -> pack;

Sframe disO -> Label( -text => 'Define atoms by selecting resiue number, chain identifier
and atom type', ) =-> pack;

Sframe disl => Label( -text => 'Atom 1 :', ) => grid( -row => 2, -column => 1, );
our Sdist listl = Sframe disl => BrowseEntry( -variable => \$dis atoml,
-listwidth => 50,
-autolistwidth => 0,
-browsecmd => sub {
my Sselection = our Sdist listl => get( 'active' );

if ( Sselection =~ /(\d+)S$/ ) {
$dis atoml = $1;
}
}, ) -> grid( -row => 2, -column => 2, );
Sframe disl => Label( -text => 'Atom 2 :', ) => grid( -row => 2, -column => 3, );
our $dist list2 = $frame disl -> BrowseEntry( -variable => \$dis atom2,
-listwidth => 50,
-autolistwidth => 0,
-browsecmd => sub {
my Sselection = our Sdist list2 =-> get( 'active' );

if ( Sselection =~ /(\d+)S$/ ) {
$dis_atom2 = $1;
}
}, ) -> grid( -row => 2, -column => 4, );

$dist listl -> insert( 'end', @list, );
Sdist list2 => insert( 'end', €list, );

our Sframe dis2 = Stop dis =-> Frame() -> pack( -fill => 'x', );

my Sframe dis3 = Stop dis -> Frame() -> pack( -fill => 'x', );

my Sframe dis4 = Stop dis =-> Frame() -> pack( -fill => 'x', );

my Sframe dis6 = Stop dis => Frame() -> pack( -fill => 'x', );

my Sframe dis’7 = Stop dis -> Frame( -borderwidth => 2, -relief => 'groove', ) -> pack( -fill
=> 'both', -expand => 1, );

radiobuttons ( $frame dis2 );
checkbuttons ( $frame dis3 );
otherbuttons ( S$frame dis4 );

Sframe dis6 -> Label( -text => "\nVarious options", -font => Sfont 20, ) -> pack;

Sframe dis7 => Label( -text => "First frame to use :", ) =-> grid( -row => 1, -column => 1,
-sticky => 'w', );

$frame dis7 => Entry( -textvariable => \S$dis first, ) => grid( -row => 1, -column => 2, );

Sframe dis7 => Label( -text => "Last frame to use :", ) => grid( -row => 2, -column => 1,
-sticky => 'w', );

$frame dis7 => Entry( -textvariable => \$dis last, ) => grid( -row => 2, -column => 2, );

Sframe dis7 -> Label( -text => "Stride ( step ) between frames :" . ' ' x 27, ) =-> grid(
-row => 3, -column => 1, -sticky => 'w', );

$frame dis7 => Entry( -textvariable => \$dis step, ) =-> grid( -row => 3, -column => 2, );

my Sframe dis5 = Stop dis =-> Frame() -> pack( -expand => 0, );
Sframe dis5 -> Button( -text => 'Return',
-command => [ Stop dis => 'withdraw' 1, )
-> pack( -side => 'left', );
Sframe dis5 -> Button( -text => 'Run’,

-command => sub {
$dis first flag = ( ( $dis first '= 1) ? " -first $dis first" : '' );
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$dis last flag = ( ( $Sdis last != Sheader ) ? " -last $dis last" : '' );
$dis step flag = ( ( $dis step != 1) ? " -step $dis step” : '' );

Stop dis => destroy;

$seg _id flag = '' if $seg id flag;

foreach ( @seg ids ) {
if ( defined ( 5_ ) ) {
$seg id flag = S$seg id flag . $ ;
}
}

if ( Sres id flag ) {

"

sflag = -v -dist $dis_atoml S$dis atom2 Satm id flag S$Scustom id flag $res id flag

Sdis first flag $dis last flag $dis step flag";
}
elsif ( Sseg id flag ) {

$flag = " -v -dist $dis atoml $dis atom2 $atm id flag S$custom id flag $seg id flag
$dis first flag $dis last flag $dis step flag";
}
else {

$flag = " -v -dist $dis _atoml $dis atom2 S$atm id flag S$custom id flag $dis first flag

Sdis last flag Sdis step flag";
}

create dir();

Stext => insert( 'end', "\n\nNow calculating distances.\n\n", 'cyan', );
Stext => see( 'end', );
Smw => update;

carma() ;

if ( sall done ) {
if ( Sactive dcd =~ /(.+).dcd/ ) {
mv ( 'carma.distances', "distances.$l.dat" );

}

Stext => insert( 'end', "\nCalculation finished. Use \"View Results\"\n", 'valid' );
Stext => see( 'end', );
Simage menu =-> configure( -state => 'normal', );

}

else {

Stext =-> insert( 'end', "\nSomething went wrong. For details check last carma run.log

located in :\n", 'error', );
Stext => insert( 'end', getcwd . "\n", 'info', );
Stext => see( 'end', );

}

}, )-> pack( -side => 'right', );
}
else {

Stop dis => deiconify;

Stop dis -> raise;
}

}

A R R R R R R R R R R R R R R R R

#H# Draw the window for bending angles

FH A S R R R R R R R A

sub bnd window {
my Sbnd atoml
my Sbnd atom?2
my Sbnd atom3 .
my Stop bnd;
my Sbnd first = 1;
my Sbnd first flag = '';
my Sbnd last = dcd header parser ( 'bnd' );
my Sbnd last flag = '';
my Sbnd step = 1;
my Sbnd step flag = '';

my ( @list, ) = helper function();
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if ( 'Exists ( Stop bnd ) ) {
Stop bnd = Smw -> Toplevel( -title => 'Bending angles', );
Stop bnd =-> geometry("Stoplevel position");
Stop bnd -> protocol( 'WM DELETE WINDOW' => sub { Stop bnd -> withdraw }, );

my Sframe bnd0 Stop bnd => Frame() -> pack;
my Sframe bndl = Stop bnd -> Frame() -> pack;

Sframe bnd0 -> Label( -text => 'Define atoms by selecting resiue number, chain identifier
and atom type', ) => pack;

Sframe bndl -> Label( -text => 'Atom 1 :', ) => grid( -row => 2, -column => 1, );
our shend listl = Sframe bndl -> BrowseEntry( -variable => \sbnd atoml,
-listwidth => 50,
-autolistwidth => 0,
-browsecmd => sub {
my Sselection = our Sbend listl =-> get( 'active' );

if ( S$selection =~ /(\d+)S$/ ) {
$bnd atoml = $1;
}
}, ) -> grid( -row => 2, -column => 2, );

Sframe bndl => Label( -text => 'Atom 2 :', ) =-> grid( -row => 2, -column => 3, );
our S$bend list2 = $frame bndl =-> BrowseEntry( -variable => \$bnd atom2,
-listwidth => 50,
-autolistwidth => 0,
-browsecmd => sub {
my Sselection = our Sbend list2 =-> get( 'active' );

if ( Sselection =~ /(\d+)S/ ) {
$bnd atom2 = $1;
}
}, ) -> grid( -row => 2, -column => 4, );

Sframe bndl -> Label( -text => 'Atom 3 :', ) -> grid( -row => 3, -column => 1, );
our sbhend 1ist3 = Sframe bndl -> BrowseEntry( -variable => \sbnd atom3,
-listwidth => 50,
-autolistwidth => 0,
-browsecmd => sub {
my Sselection = our Sbend list3 =-> get( 'active' );

if ( S$selection =~ /(\d+)S$/ ) {
$bnd atom3 = $1;
}
}, ) -> grid( -row => 3, -column => 2, );

Sbend listl => insert( 'end',6 @list, );
Sbend 1list2 -> insert( 'end', @list, );
Sbend 1ist3 => insert( 'end', €list, );

our Sframe bnd2 = Stop bnd -> Frame() -> pack( -fill => 'x', );

my Sframe bnd3 = Stop bnd -> Frame() -> pack( -fill => 'x', );

my Sframe bnd4 = Stop bnd -> Frame() -> pack( -fill => 'x', );

my Sframe bndé = Stop bnd -> Frame() -> pack( -fill => 'x', );

my Sframe bnd7 = S$top bnd -> Frame( -borderwidth => 2, -relief => 'groove',6 ) =-> pack(

-expand => 1, -fill => 'x', );

radiobuttons ( Sframe bnd2 );
checkbuttons ( $frame bnd3 );
otherbuttons ( $frame bnd4 );

Sframe bndé6 -> Label( -text => "\nVarious options", -font => Sfont 20, ) -> pack;

Sframe bnd7 => Label( -text => "First frame to use :", ) =-> grid( -row => 1, -column => 1,
-sticky => 'w', );

$frame bnd7 => Entry( -textvariable => \Sbnd first, ) => grid( -row => 1, -column => 2, );

Sframe bnd7 =-> Label( -text => "Last frame to use :", ) => grid( -row => 2, -column => 1,
-sticky => 'w', );

$frame bnd7 => Entry( -textvariable => \$bnd last, ) => grid( -row => 2, -column => 2, );

Sframe bnd7 -> Label( -text => "Stride ( step ) between frames :" . ' ' x 27, ) =-> grid(
-row => 3, -column => 1, -sticky => 'w', );

$frame bnd7 => Entry( -textvariable => \$bnd step, ) => grid( -row => 3, -column => 2, );
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my Sframe bnd5 = Stop bnd -> Frame() -> pack( -expand => 0, );

Sframe bnd5 -> Button( -text => 'Return',
-command => [ Stop bnd => 'withdraw' 1, )
-> pack( -side => 'left', );

Sframe bnd5 =-> Button( -text => 'Run',
—-command => sub {

Sbnd first flag = ( ( Sbnd first !'= 1) ? " -first Sbnd first" : '' );
Sbnd last flag = ( ( Sbnd last != Sheader ) ? " -last Sbnd last" : '' );
Sbnd step flag = ( ( Sbnd step !'= 1) ? " -step Sbnd step" : '' );

Stop bnd -> destroy;
$seg id flag = '' if $seg id flag;
foreach ( @seg ids ) {

if ( defined ( 5 ) ) {
$seg id flag = $seg id flag . $ ;

}
}
if ( Sres id flag ) {
$flag = " -v -bend S$bnd atoml S$bnd atom2 Sbnd atom3 S$atm id flag S$Scustom id flag
Sres_id flag $bnd first flag Sbnd last flag Sbnd step flag";
}
elsif ( Sseg id flag ) {
$flag = " -v -bend S$bnd atoml Sbnd atom2 $bnd atom3 $atm id flag Scustom id flag
$seg id flag $bnd first flag $bnd last flag $bnd step flag";
}
else {
$flag = " -v -bend S$bnd atoml Sbnd atom2 $bnd atom3 $atm id flag Scustom id flag
Sbnd first flag $bnd last flag $bnd step flag";
}

create dir();

Stext => insert( 'end', "\n\nNow calculating bend angles.\n\n", 'cyan', );
Stext => see( 'end', );
Smw => update;

carma () ;

if ( sall done ) {
if ( Sactive dcd =~ /(.+).dcd/ ) {
mv ( 'carma.bendangles', "bendangles.$1l.dat" );

}

Stext => insert( 'end', "\nCalculation finished. Use \"View Results\"\n", 'valid' );
Stext => see( 'end', );
Simage menu =-> configure( -state => 'normal', );

}
else {
Stext =-> insert( 'end', "\nSomething went wrong. For details check last carma run.log
located in :\n", 'error', );
Stext => insert( 'end', getcwd . "\n", 'info', );
Stext => see( 'end', );
}
}, )-> pack( -side => 'right', );
}
else {
Stop bnd -> deiconify;
Stop bnd -> raise;
}
}
FHEFE A R R R R
#H# Draw the window for torsion angles #H#

FH A R R R R R A

sub tor_window {
my Stor atoml
my Stor atom? ;
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my Stor atom3 = '';
my Stor atom4 vy
my Stop tor;

my Stor first = 1;

my Stor first flag = '';

my Stor last = dcd header parser ( 'bnd' );
my Stor last flag = ''";

my Stor step = 1;

my Stor step flag = '';

my @list = helper function();

if ( 'Exists ( Stop tor ) ) {
Stop tor = Smw -> Toplevel( -title => 'Torsion angles', );
Stop tor =-> geometry("Stoplevel position");
Stop tor => protocol( 'WM DELETE WINDOW' => sub { Stop tor -> withdraw }, );

my Sframe tor0 = Stop tor => Frame() -> pack;
my Sframe torl = Stop tor -> Frame() -> pack;

Sframe tor0 -> Label( -text => 'Define atoms by selecting resiue number, chain identifier
and atom type', ) => pack;

Sframe torl -> Label( -text => 'Atom 1 :', ) -> grid( -row => 2, -column => 1, );
our Stors listl = $frame torl => BrowseEntry( -variable => \$tor atoml,
-listwidth => 50,
—autolistwidth => 0,
-browsecmd => sub {
my Sselection = our Stors listl =-> get( 'active' );

if ( S$selection =~ /(\d+)S$/ ) {
$tor atoml = $1;
}
}, ) -> grid( -row => 2, -column => 2, );

Sframe torl => Label( -text => 'Atom 2 :', ) =-> grid( -row => 2, -column => 3, );
our Stors list2 = Sframe torl -> BrowseEntry( -variable => \Stor atom2,
-listwidth => 50,
—autolistwidth => 0,
-browsecmd => sub {
my Sselection = our Stors list2 -> get( 'active' );

if ( S$selection =~ /(\d+)S$/ ) {
Stor atom2 = $1;
}

}, ) -> grid( -row => 2, -column => 4, );

Sframe torl -> Label( -text => 'Atom 3 :', ) -> grid( -row => 3, -column => 1, );
our Stors list3 = $frame torl => BrowseEntry( -variable => \$tor atom3,
-listwidth => 50,
-autolistwidth => 0,
-browsecmd => sub {
my Sselection = our Stors list3 =-> get( 'active' );

if ( S$selection =~ /(\d+)S$/ ) {
$tor atom3 = $1;
}
}, ) -> grid( -row => 3, -column => 2, );

Sframe torl => Label( -text => 'Atom 4 :', ) =-> grid( -row => 3, -column => 3, );
our Stors listd = Sframe torl -> BrowseEntry( -variable => \Stor atom4,
-listwidth => 50,
-—autolistwidth => 0,
-browsecmd => sub {
my Sselection = our Stors listd =-> get( 'active' );

if ( S$selection =~ /(\d+)S$/ ) {
S$tor atomd = $1;
}

}, ) -> grid( -row => 3, -column => 4, );
Stors listl =-> insert( 'end', €list, );

Stors list2 => insert( 'end',6 @list, );
Stors list3 =-> insert( 'end', @list, );

114



Stors list4 => insert( 'end', @list, );

our Sframe tor2 = Stop tor -> Frame() -> pack( -fill => 'x', );

my Sframe tor3 = Stop tor -> Frame() -> pack( -fill => 'x', );

my Sframe tord = Stop tor -> Frame() -> pack( -fill => 'x', );

my Sframe tor6 = Stop tor -> Frame() -> pack( -fill => 'x',

my Sframe tor?7 = S$Stop tor => Frame( -borderwidth => 2
-expand => 1, -fill => 'x', );

radiobuttons ( S$frame tor2 );
checkbuttons ( Sframe tor3 );
otherbuttons ( $frame tord );

Sframe tor6 -> Label( -text => "\nVarious options", -font => Sfont 20, ) -> pack;

Sframe tor7 =-> Label( -text => "First frame to use :", ) => grid( -row => 1,
-sticky => 'w', );

, -relief => 'groove', ) => pack(

-column => 1,

$frame tor7 => Entry( -textvariable => \Stor first, ) => grid( -row => 1, -column => 2, );

Sframe tor7 =-> Label( -text => "Last frame to use :", ) =-> grid( -row => 2, -column => 1,
-sticky => 'w', );

$frame tor7 => Entry( -textvariable => \$tor last, ) => grid( -row => 2, -column => 2, );

Sframe tor7 => Label( -text => "Stride ( step ) between frames :" . ' ' x 27, ) => grid(
-row => 3, -column => 1, -sticky => 'w', );

$frame tor7 => Entry( -textvariable => \Stor step, ) => grid( -row => 3, -column => 2, );

my Sframe tor5 = Stop tor -> Frame() -> pack( -expand => 0, );

Sframe tor5 -> Button( -text => 'Return’',
-command => [ Stop tor => 'withdraw' 1, )
-> pack( -side => 'left', );

Sframe tor5 -> Button( -text => 'Run',
-command => sub {

Stor first flag = ( ( Stor first '= 1) ? " -first Stor first" : '' );
$tor last flag = ( ( $tor last !'= Sheader ) ? " -last $tor last" : '' );
S$tor step flag = ( ( Stor step !'= 1) ? " -step Stor step" : '' );

Stop tor -> destroy;
$seg id flag = '' if $seg id flag;

foreach ( @seg ids ) {
if ( defined ( 5 ) ) {
$seg id flag = $seg id flag . S ;
}
}

if ( Sres id flag ) {

$flag = " -v ~-torsion S$tor atoml S$tor atom2 S$tor atom3 S$tor atomd

Sres _id flag $custom id flag $tor first flag $tor last flag Stor step flag";

}
elsif ( Sseg id flag ) {

$flag = " -v ~-torsion S$tor atoml S$tor atom2 S$tor atom3 S$tor atomd
Scustom id flag $seg id flag S$tor first flag Stor last flag Stor step flag";
}
else {

$flag = " -v -torsion S$Stor atoml S$tor atom2 Stor atom3 Stor atomd

Scustom id flag $tor first flag S$tor last flag Stor step flag";
}

create dir();
Stext => insert( 'end', "\n\nNow calculating torsion angles.\n\n", 'cyan', );
Stext => see( 'end', );
Smw => update;
carma() ;
if ( sall done ) {

if ( Sactive dcd =~ /(.+).dcd/ ) {

mv ( 'carma.torsions', "torsions.S$1l.dat" );

}

Stext => insert( 'end', "\nCalculation finished. Use \"View Results\"\n",
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Stext => see( 'end', );
Simage menu =-> configure( -state => 'normal', );
}
else {
Stext => insert( 'end', "\nSomething went wrong. For details check last carma run.log
located in :\n", 'error', );
Stext => insert( 'end', getcwd . "\n", 'info', );
Stext => see( 'end', );

}
}, )-> pack( -side => 'right', );
}
else {
Stop tor -> deiconify;
Stop tor -> raise;
}
}
FHA A R R R R R 1 4
#H# Helper function for the distances, bending and torsion angles functions #H#

B R R R R R R R R R

sub helper function {
create dir();

my ( Catom data, );

if ( Slinux or Smac ) {
‘carma -w -last 1 Satm id flag Scustom_id flag $active_psf Sactive_dcd’;

}
else {

‘carma.exe -w -last 1 $atm id flag $custom id flag Sactive psf $active dcd’;
}

unlink ( "Sactive dcd.0000001.dat", "S$active dcd.0000001.ps" );

open IN, '<', "carma.selected atoms.psf" or die "Cannot open carma.selected atoms.psf for
reading: $!";

my Si = 0;
my Snum of atoms = 0;
while ( <IN> ) {
if ( /(\d+) !NATOM/ ) {
$num of atoms = $1;
last;

}

while ( <IN> ) {
my ( $segid, $atmid, $resid, S$atmnum, S$resname, );

Sresid = substr S , 14, 4;

Ssegid = substr S , 9, 1;

Sresname = substr S , 19, 3;

Satmid = substr S , 24, 4;

Satmnum = substr $ , ( 8 - length Snum of atoms ), length Snum of atoms;

Satom data[$i] = sprintf ( "%04d %s %3s % 3s %$7d", Sresid, $segid, S$resname,
Satmid, S$atmnum, );
Sit+;
}
close IN;
return ( Catom data, );
}
R S S S R R
#H# Draw the window for phi/psi dihedral angles #H#

FHA A R S R R R S A

sub phi psi_window {
my Stop phi psi;
my Sphi psi first = 1;
my Sphi psi first flag;
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my
my
my
my

if

Sphi psi last = ded

$phi psi last flag;
$phi psi step = 1;
$phi psi step flag;

header parser( 'phi psi' );

( 'Exists ( Stop phi psi ) ) {

$top phi psi = Smw

-> Toplevel( -title => 'phi/psi dihedral angles', );

Stop phi psi => geometry("Stoplevel position");
Stop phi psi => protocol( 'WM DELETE WINDOW' => sub { Stop phi psi -> withdraw }, );

Sframe phi psil = Stop phi psi => Frame() -> pack( -fill => 'x', );

my Sframe phi psid
my Sframe phi psi5
my Sframe phi psi2

pack( -fill => 'x', );

my Sframe phi psi3

= Stop phi psi =-> Frame() -> pack( -fill => 'x', );

= Stop phi psi -> Frame() -> pack( -fill => 'x', );

= Stop phi psi =-> Frame( -borderwidth => 2, -relief => 'groove',

= Stop phi psi -> Frame() -> pack( -expand => 0, );

checkbuttons ( S$frame phi psil );
otherbuttons ( $frame phi psid );

$frame phi psi5 ->
$frame phi psi2 ->
$frame phi psi2 ->
$frame phi psi2 ->
$frame phi psi2 ->
$frame phi psi2 ->

$frame phi psi2 ->

$frame phi psi3 ->

$phi_psi_run button

Label( -text => "\nVarious Options", -font => Sfont 20, ) -> pack

Label ( -text => 'First frame to use: ', )

-> grid( -row => 1, -column => 1, -sticky => 'w', );
Entry( -textvariable => \$phi psi first, )

-> grid( -row => 1, -column => 2, );
Label ( -text => 'Last frame to use: ', )

-> grid( -row => 2, -column => 1, -sticky =>
Entry( -textvariable => \$phi psi last, )

-> grid( -row => 2, -column => 2, );
Label( -text => 'Stride (step) between frames: ', )

-> grid( -row => 3, -column => 1, -sticky =>
Entry( -textvariable => \Sphi psi step, )

-> grid( -row => 3, -column => 2, );

Button( -text => 'Return',
-command => [ Stop phi psi => 'withdraw' ], )
-> pack( -side => 'left', );

= Sframe phi psi3 -> Button( -text => 'Run’,
-state => 'disabled',
-command => sub {

$phi psi first flag = ( ( $phi psi first !'= 1) ? " -first $phi psi first" v
$phi psi last flag = ( ( $phi psi last != Sheader ) ? " -last Sphi psi last" !
$phi psi step flag = ( ( $phi psi step '= 1) ? " -step Sphi psi step" : '' );

Stop phi psi =-> withdraw;

$seg id flag =

"' if $seg id flag;

foreach ( @seg ids ) {
if ( defined ( 5 ) ) {
$seg id flag = $seg id flag . S ;

}
}

create dir();

our Stemp segid;
if ( Sres id flag ) {
Stemp segid = 'Z';

}

elsif ( $seg id flag =~ /([A-2])/ ) {
$temp_segid = $1;

}

our ( Sfirst residue, $last residue, S$number of residues, S$correction, ) = indeces

"Stemp segid" );

if ( not -f 'indeces.dat' ) {

Stext => insert( 'end', 'No \'indeces.dat\' file present in the working directory.
Aborting.', 'error' );
Stext => see( 'end', );
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elsif ( -z 'indeces.dat' ) {
Stext => insert( 'end', 'The file containing the indeces of the atoms to be used for
the calculation of'
' the phi/psi angles seems to be empty. Maybe you need to
review the residue selection ?', 'error' );
Stext => see( 'end', );
}
else {
$flag = " -v -atmid ALLID $phi psi first flag $phi psi last flag S$phi psi step flag
-torsion indeces.dat";

Stext => insert( 'end', "\n\nNow calculating phi/psi dihedral angles.\n\n", 'cyan',
)i

Stext => see( 'end', );

Smw => update;

carma () ;
if ( Sall done ) {

if ( Sactive decd =~ /(.+).dcd/ ) {
mv ( "carma.torsions", "phi psi dihedral segidStemp segid.dat" );

}
Stext => insert( 'end', "\nCalculation finished. Use \"View Results\"\n",
'valid' );
Stext => see( 'end', );
Simage menu -> configure( -state => 'normal', );
}
else {
Stext => insert( 'end', "\nSomething went wrong. For details check
last carma run.log located in :\n", 'error', );
Stext => insert( 'end', getcwd . "\n", 'info', );

Stext => see( 'end', );
}

}
}, )-> pack( -side => 'right', );

if ( Sactive run buttons gfract ) {
Sphi psi run button =-> configure( -state => 'normal', );

}
else {
Sphi psi run button =-> configure( -state => 'disabled', );
}
}
else {
Stop phi psi => deiconify;
Stop phi psi -> raise;
}
}
B
##4 Get the atom indeces for calculating phi/psi angles #H#
### Contributed by N. M. Glykos HH4

FHEF AR R R R R R R R R

sub indeces {
my Sinput = shift;

my (
Snofatm, Stot, Qat,
$atl num, $atl res, Satl nam,
$at2 num, $at2 res, S$at2 nam,
$at3 num, $at3 res, S$at3 nam,
$at4 num, $at4 res, Satd nam,
$is_C, $is_CA, $is N,
Sindex1l, $index2, );

open OUT, '+>', 'temp.dat' or die "cannot open temp.dat for writing : $!\n";
open IN, '<', Sactive psf or die "cannot open Sactive psf for reading : $!\n";

while ( <IN> ) {
if ( /(\d+) !NATOM/ ) {
Snofatm = $1;
last;
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}

Stot = 05

for (my $i =0 ; $i < Snofatm ; Si++ ) {

my S$line = <IN>;

if ( S$line =~ /(\d+)\s+Sinput\s+ (\d+)\s+\w+\s+ (\w+)/ ) {

if ( 33 eq "N"
sat[ Stot ]
Stot++;

}

}

if ( Stot % 3 !'=0)
my Sresponse;

{

Il s3
= S1

if ( Slinux or Smac ) {
Smw =-> messageBox( -message => "Total number of C CA N atoms read is not a

Sresponse =
multiple of 3. "

capped?. If so please"

eq non II $3 eq "CA" ) {
nn‘$2‘nn‘$3;

" Could it be that the peptide 1is N/C

use residue selection to exclude the

relevant segments from the analysis.",

}
else {
Sresponse =
multiple of 3. "

capped?. If so please"

-icon => 'warning',
-font => Sfont 12, );

Smw =-> messageBox( -message => "Total number of C CA N atoms read is not a

" Could it be that the peptide is N/C

use residue selection to exclude the

relevant segments from the analysis.",

}

}

elsif ( Stot == 0 )
my Sresponse;

{

if ( Slinux or Smac ) {
Smw  =>

Sresponse =
Aborting",
}
else {
Sresponse =

Aborting",

Smw  =>

$i
1

-icon => 'warning', );

messageBox( -message => "Total number of C CA N atoms read is O.
-icon => 'warning',
-font => Sfont 12, );

messageBox( -message => "Total number of C CA N atoms read is O.

-icon => 'warning', );

< Stot ; S1 4= 3 ) |
=~ /(\d+) (\d+) (\wt)/ ) {

S1;
$2;
$3;

die "Something is wrong. Get help.\n";

1 =~ /(\d+) (\d+) (w+)/ ) {

$1;
$2;
$3;

die "Something is wrong. Get help.\n";

}
}
else {
for (my $i=0 ;

if ( Sat[ i
$atl num
Satl res
$atl_nam

}

else {

}

if ( Sat[ Si+l
$at2 num
$at2 res
$at2 nam

}

else {

}

if ( Sat[ Si+2
$at3 num
$at3 res
$at3 nam

1 =~ /0d+) (\d+) (\wt)/ ) {

S1;
$2;
$3;
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}
else {
die "Something is wrong. Get help.\n";

}
if ( Sat2 res ne Satl res || $Sat2 res ne $Sat3 res || $at3 res ne Satl res ) {
die "Panic. Get help.\n";
}
if ( Satl nam ne "N" || Sat2 nam ne "CA" || Sat3 nam ne "C" ) {
if ( Satl nam eq "N" ) {
$is N = 0;
}
if ( Satl nam eq "CA" ) {
$is CA = 0;
}
if ( Satl nam eq "C" ) {
$is C = 0;
}
if ( Sat2 nam eq "N" ) {
$is N = 1;
}
if ( Sat2 nam eq "CA"™ ) {
$is CA = 1;
}
if ( Sat2 nam eq "C" ) {
Sis C = 1;
}
if ( Sat3 nam eq "N" ) {
$is N = 2;
}
if ( Sat3 nam eq "CA"™ ) {
$is CA = 2;
}
if ( Sat3 nam eq "C" ) {
Sis C = 2;
}
my SN line = Sat[ Si 4+ Sis N ]1;
my SC line = Sat[ $i + Sis C 1;
my SCA line = Sat[ $i + Sis CA 1;
Sat[ S$i ] = SN _line;
sat[ $i+1 ] = SCA line;
sat[ $i+2 ] = SC line;
}
}
for (my $i=0 ; Si <= (Stot / 3 = 2) ; Si++ ) {
Sindexl = $1 * 3;
Sindex2 = $i * 3 + 2;

if ( Sat[ $indexl ] =~ /(\d+) (\d+) (\w+)/ ) {

$atl num = $1;
$atl res = $2;
$atl nam = $3;
}
else {
die "Something is wrong. Get help.\n";
}
if ( Sat[ $indexl+l 1 =~ /(\d+) (\d+) (\wt)/ ) {
$at2 num = $1;
$at2 res = $2;
$at2 nam = $3;
}
else {
die "Something is wrong. Get help.\n";
}

if ( Sat[ $indexl+2 1 =~ /(\d+) (\d+) (\wt)/ ) {
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$at3 num = $1;
$at3 res = $2;
$at3 nam = $3;
}
else {
die "Something is
}

if ( Sat[ Sindex1+3 1]

$at4 num = $1;
$atd res = $2;
$at4 nam = $3;
}
else {
die "Something is
}

printf OUT "%6d %6d
$at4 num, Sat3 res;

if ( Sat[ Sindex2 ]

$atl num = $1;
$atl res = $2;
$atl nam = $3;
}
else {

die "Something is

}
if ( Sat[ Sindex2+1 ]

$at2 num = $1;
$at2 res = $2;
$at2 nam = $3;

}

else {
die "Something is

}

if ( Sat[ Sindex2+42 1]
$at3 num = $1;
$at3 res = $2;
$at3 nam = $3;

}

else {

die "Something is

}
if ( Sat[ Sindex2+3 ]

$atd num = $1;
$atd res = $2;
$at4 nam = $3;
}
else {
die "Something is
}
printf OUT "%6d %6d
$at4 num, Satd res;
}
seek OUT, 0, 0;
open OUT2, '+>', 'indeces.

while ( <OUT> ) {

=~

wrong. Get help.\n";

=~ /(\d+) (\d+) (\w+)/ ) {

wrong. Get help.\n";

# psi for residue

/(\d+) (\a+) (\w+)/ ) {

wrong. Get help.\n";

=~ /(\d+) (\d+) (\w+)/ ) {

wrong. Get help.\n";

=~ /(\d+) (\d+) (\w+)/ ) {

wrong. Get help.\n";

=~

/(\d+) (\a+) (\w+)/ ) {

\n";

wrong. Get help.

$6d %$6d # phi for residue

dat'

print OUT2 S wunless ( 5. == 1 or eof );
unlink ( 'temp.dat', );
seek 0OUT2, 0, O;

my (resid span;
my Si 0;
while ( <OUT2> ) {

if ( /p.i for residuels+(\d+)/ ) {

$resid span[$i]
Sit+;

$1;
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$at3 num,

$at3 num,



}

}

my Sfirst residue = Sresid span[0];
my Slast residue = Sresid span[secalar @resid span - 1];
my Snum residues = ( scalar (@resid span / 2 );
my Scorrection = 0;
if ( Sfirst residue != 2 ) {
$correction = $first residue - 2;
}
close OUT2;
close IN;

close OUT;

return ( $first residue, $last residue, $num residues, $correction, );

FHAF A A R A R A

#H#

Draw the window for ion and water distribution maps

#H#

FH A R S R R R S R A

sub map window {

my
my
my
my
my
my
my
my

if

$map ang x = '';
$map ort x = '';
$map_ang_ y = '';
$map ort y = '';
$map ang z = '';
$map ort z = '';
$map grid spacing
$top map;

( -e "fit.index" )

if ( 'Exists
$top map =
$top map

$top map

my Sframe map

{

1

Ty,
’

= Stop |

Sframe mapl -> Label(

my Sframe map
$frame map2 -
$frame map2 -
$frame map2 -
$frame map2 -
$frame map2 -
$frame map2 -
$frame map2 -
$frame map2 -
$frame map2 -
$frame map2 -
$frame map2 -
$frame map2 -

$frame map2 -

2

my Sframe map3

= Stop_|
Label (
Label (
Label (
Entry(
Entry(
Label (
Entry(
Entry(
Label (
Entry(
Entry(
Label (

Entry(

= Stop map -> Frame()

( Stop_map ) ) {

Smw => Toplevel( -title =>
-> geometry("Stoplevel position");
-> protocol(

'ITon and water distribution maps',

)

'"WM_DELETE WINDOW' => sub { Stop map =-> withdraw }, );

map => Frame( -borderwidth => 3,
-relief => 'groove',)

->
-text => 'Limits
map => Frame ()

-text =>
-> grid( -row =>
-text =>
-> grid( -row =>
-text => 'X' )

-> grid( -row =
-textvariable =>
-> grid( -row =

-textvariable
-> grid( -row =>
—text => 'Y' )

-> grid( -row =

-textvariable =>
-> grid( -row =>
-textvariable =>
-> grid( -row =>
-text => "Z2'" )

-> grid( -row =>
-textvariable =>

-> grid( -row =
-textvariable =>
-> grid( -row =>
—-text =>
-> grid( -row
-textvariable
-> grid( -row

=>
=>
=>

pack( -fill => "'

', ) -> pack;

'Angstrom' )

2, =-column => 1,

'Orthogonal' )

3, —-column => 1,

1, —-column => 2,
\S$map ang x )
2, —-column => 2,
\$map ort x )
3, —-column => 2,

1, -column => 4,
\$map_ang_y )
2, —column => 4,
\$map ort y )
3, -column => 4,

1, -column => 6,
\$map ang z )
2, —column => 6,
\S$map ort z )
3, -column => 6,

'Grid spacing' )

1, —-column => &,

")

-> pack( -expand => 0, );

);

)

-columnspan
-columnspan
—-columnspan
-columnspan
—-columnspan
-columnspan
-columnspan
-columnspan
-columnspan

)

\$map grid spacing )

2, =—-column => 8,

-> pack( -fill =>
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my Sframe map4 = Stop map -> Frame() -> pack( -fill => 'x', );
my Sframe map5 = Stop map -> Frame() -> pack( -fill => 'x', );

radiobuttons ( Sframe map3 );
checkbuttons ( $frame map4 );
otherbuttons ( $frame map5 );

my Sframe map6 = Stop map -> Frame() -> pack( -expand => 0, );

Sframe map6 -> Button( -text => 'Return',
—-command => [ Stop map => 'withdraw' 1, )
-> pack( -side => 'left', );

Sframe map6 -> Button( -text => 'Run',
-command => sub {
Stop map -> destroy;

$seg_id flag = '' if S$seg id flag;
foreach ( Gseg ids ) {

if ( defined ( S ) ) {
$seg id flag = $seg id flag . $_;

}
}
if ( Sseg id flag ) {
$flag = " -v -w -map S$map_ang X S$map ort x Smap ang y Smap ort y Smap ang z
Smap_ort z $map grid spacing $atm id flag $Scustom id flag $seg id flag $res_id flag";
}
else {
$flag = " -v -w -map S$map_ang X S$map ort x Smap _ang y Smap ort y Smap_ang z
Smap_ort z $map grid spacing $atm id flag Scustom id flag $res_id flag";
}

&create dir;

Stext => insert( 'end', "\n\nNow mapping water and ions.\n\n", 'cyan', );
Stext => see( 'end', );
Smw => update;

&carma;

if ( Sall done ) {
Stext => insert( 'end', "\nCalculation finished. Use \"View Results\"\n", 'valid' );
Stext => see( 'end', );
Simage menu -> configure( -state => 'normal', );

}
else {
Stext -> insert ( 'end', "\nSomething went wrong. For details check
last carma run.log located in :\n", 'error', );
Stext => insert( 'end', getcwd . "\n", 'info', );
Stext => see( 'end', );
}
}, )-> pack( -side => 'right', );
}
else {
Stop map -> deiconify;
Stop map -> raise;
}
}
else {

my Sresponse;
if ( Slinux or Smac ) {
Sresponse = Smw =-> messageBox( -message => "No \'fit.index\' file found in the working
directory. Would you like to load one?",
-type => 'yesno',
-icon => 'question',
-font => "Sfont 12", );
}
else {
Sresponse = Smw =-> messageBox( -message => "No \'fit.index\' file found in the working
directory. Would you like to load one?",
-type => 'yesno',
-icon => 'question', );
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}

}

my Sfiletype undef;
if ( Sresponse eq 'Yes'
if ( $70 eq 'linux'
Sfiletype = [ [
}
else {
Sfiletype = [
}

my Sfile

if ( Sfile =~ /\w*\
$file abs_pat
create dir();

if ( Slinux ||
‘cp $file
}
else {
‘copy $file
}

) |
)

'Fitting index files',

['Fitting index files',

.index/ ) {
h ( sfile ),

smac ) |

’

’

.index'],

Smw => getOpenFile( -filetypes => $filetype,

.index'] 17

['Fitting index files',

)

.index']

FHAF A A A A S A

#H#

Draw the window for the s

urface area analysis

#H#

FHA R S R R R R R A

sub su
my
my
my
my
my
my
my
my

if

r_window {
Stop_sur;
$sur plot = '';
$sur first = 1;
$sur_ last = dcd_header_ p
$sur step = 1;
$sur first flag;
$sur last flag;
$sur_step flag;

( 'Exists ( Stop sur ) )
$top_sur Smw => Tople
Stop sur =-> geometry("S
Stop sur -> protocol(

arser( "rms" );

{
vel( -title => 'Surface area',
toplevel position");

our Sframe surl

Sframe sur2 = Stop sur -> Frame() -> pack( -fill => 'x',
my Sframe sur3 = Stop sur -> Frame() -> pack( -fill => '
my Sframe sur6 = Stop sur -> Frame() -> pack( -fill => '
my Sframe surd = Stop sur -> Frame( -borderwidth => 2,

;)
my Sframe sur5 = Stop sur -> Frame() -> pack( -expand => 0,

radiobuttons (
checkbuttons (
otherbuttons (

$frame sur6 ->
$frame sur4d ->
$frame sur4d ->
$frame sur4d ->
$frame sur4d ->

$frame sur4

$frame suré4

$top sur => Frame ()

$frame surl );

$frame sur2 );

Sframe sur3 );

Label ( -text

Label( -text => 'First frame to use: '
-> grid( -row => 1, -column =>

Entry( -textvariable => \$sur first, )
-> grid( -row => 1, -column =>

Label( -text => 'Last frame to use: ',
-> grid( -row => 2, -column =>

Entry( -textvariable => \Ssur last, )
-> grid( -row => 2, -column =>

Label ( -text => 'Stride (step) between

-> grid( -row => 3,

-column =>

Entry( -textvariable => \$sur step, )

-> grid( -row => 3,
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—-column

=>

’

)

-> pack( -fill =>

-relief => 'groove', )

)

X
X

=> "\nVarious options", -font => Sfont 20, )

'"WM_DELETE WINDOW' => sub { Stop sur =-> withdraw }, );

x',
)

")
")

)

)

-> pack;

1, -sticky => 'w', );
2, )3

)

1, -sticky => 'w', );
2,03

frames: ', )

1, =-sticky => 'w', );
2,03

-> pack( -fill



$flag = " -v -surf $sur first flag
Scustom id flag $res id flag";
}
elsif ( Sseg id flag ) {
$flag = " -v -surf $sur first flag
Scustom id flag $seg id flag";
}
else {
$flag = " -v =-surf $sur first flag

Sframe sur5 -> Button( -text => 'Return',

-command => [ Stop sur => 'withdraw' 1, )

-> pack( -side =>

Ssurf run button = $frame sur5 -> Button(

Ssur first flag = ( ( $sur first != 1) ?
Ssur last flag = ( ( S$Ssur last != Sheader
Ssur step flag = ( ( Ssur step !'= 1) 2 "

Stop sur -> destroy;

$seg id flag = '' if S$seg id flag;
foreach ( @seg ids ) {
if ( defined ( 5 ) ) {
$seg id flag = S$seg id flag . $ ;
}
}

if ( Sres id flag ) {

$custom_id flag";

located in

}
create dir();

Stext => insert( 'end', "\n\nNow calculat

Stext => see( 'end', );
Smw => update;

carma () ;

if ( Sall done ) {
if ( Sactive dcd =~ /(.+).dcd/ ) {

mv ( 'carma.surface.dat', "surfac
}
Stext => insert( 'end', "\nCalculatio
Stext => see( 'end', );

Simage menu -> configure( -state => '

if ( ssur plot ) {
plot ( 'carma.surface.dat' );
Ssur_plot = 0;

}
}
else {

Stext => insert( 'end',

:\n", 'error', );

Stext => insert( 'end', getcwd "\n"

Stext => see( 'end', );
}
}, )-> pack( -side => 'right', );

if ( Sactive run buttons ) {
Ssurf run button -> configure( -state

}
else {
Ssurf run button -> configure( -state
}
}
else {

Stop sur -> deiconify;

"\nSomething went wrong.

'left', )

-text => 'Run',

-state => 'disabled',
-command => sub {

" -first $sur first" A I
) ? " -last $sur_last" : ''
-step $sur_step" : '' );

)

Ssur last flag $sur step flag

S$sur last flag $sur step flag

S$sur last flag $sur step flag

ing surface area.\n\n", 'cyan', );

e.$1l.dat" );

n finished. Use \"View Results\"\n",

normal', );

, "info', );

=> 'normal', );

=> 'disabled', );
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}

Stop sur -> raise;

FH A A A S A R A A S A

#HH

Draw the window for fitting #H#

A R R R

sub fit window {

my
my
my
my
my
my
my
my

my
my
my
my
my

Sno fit = '';

Sref = 1;

Sref flag = '";

$fit plot = '';

Sindex = '';

$index confirmation = '';
$fit run button;

Sresid active = 0;

S$index atm id;
Sindex _atm id flag;
$index seg id flag;
$index res id flag;
@index seg ids;

our Stop fit;

if ( 'Exists ( Stop fit ) ) {
unless ( Sdcd count > -1 ) {
$dcd count = -1;
}
Stop fit = Smw -> Toplevel( -title => 'Fitting', );
Stop fit -> geometry("Stoplevel position");
Stop fit -> protocol( 'WM DELETE WINDOW' => sub { #close STDERR;
Stop fit -> withdraw });
my Sframe fitl = Stop fit -> Frame() -> pack( -fill => 'x', );
my Sframe fit2 = Stop fit -> Frame() -> pack( -fill => 'x', );
my Sframe fit3 = Stop fit -> Frame() -> pack( -fill => 'x', );
my Sframe fit5 = Stop fit -> Frame() -> pack( -fill => 'x', );
$index bar count = 0;
Sframe fit6[Sindex bar count] = Stop fit -> Frame( -borderwidth => 2, -relief => 'groove', )
-> pack( -fill => 'x', -expand => 1, );

6, )7

Sframe fit bars[$index bar count] = S$top fit -> Frame();

my Sframe fit6a = Sframe £it6[0] -> Frame() -> grid( -row => 0, -column => 2, -columnspan =>

Sframe fitéa =-> Label( -text => 'Atom Selection' ) =-> grid( -row => 1, -column => O,

-columnspan => 5, );

my @index radiobuttons = ( 'CA', 'Backbone', 'Heavy',6 'All atoms', 'Custom selection', );
my (Cindex radio b;

formy Si ( 0 .. S#index radiobuttons ) {
Sindex radio b[$i] = Sframe fit6a -> Radiobutton( -text => Sindex radiobuttons[$i],
-value => Sindex radiobuttons[$i],
-variable => \Sindex atm id,
—-command => sub {
if ( Sindex atm id eq 'CA' ) {
$index atm id flag = "";
Scustom selection = 0;

elsif ( Sindex atm id eq 'Backbone' ) {

$index atm id flag = " -atmid C -atmid CA -atmid N -atmid O";
Scustom selection = 0;
}
elsif ( Sindex atm id eq 'Heavy' ) {
Sindex atm id flag = " -atmid HEAVY";
Scustom selection = 0;
}

elsif ( Sindex atm id eq 'All atoms' ) {
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$index atm id flag = " -atmid ALLID";
$custom_selection = 0;

}

Sindex = ' -index';

$index confirmation = 1;

$fit run button =-> configure( -state => 'normal', );

|

Sindex radio b[$i] => grid( -row => 2, -column => $i, );

}
$index radio b[4] => configure( -command => \&raise custom window, );

Sframe fitéa =-> Label( -text => "\nChain Selection", ) =-> grid( -row => 3, -column => 0,
-columnspan => 5, );

my (index check b;
my Sindex count = 0;

formy 57 ( 0 .. S#unique chain ids ) {
S$index check b[$3] = Sframe fit6a -> Checkbutton( -text => Sunique chain ids[$j],
-variable => \$index seg ids[$]],
-offvalue => "'
-onvalue => "Sunique chain ids[$3]",
-command => sub { Y, )

Sindex check b[$7] -> grid( -row => 4, -column => S$7j, );
}

my (index otherbuttons = ( 'All', 'Change', );
my (index other;

Sframe fité6a =-> Label( -text => "Residue Selection\n", ) => grid( -row => 5, -column => 0,
-columnspan => 5, );

for my Sk ( 0 .. S#index otherbuttons ) {
S$index other[$k] = S$frame fit6a -> Radiobutton( -text => "$index otherbuttons[$k]",
-value => Sindex otherbuttons[$k],
-variable => \Sindex res id flag, );

Sindex other[$k] -> grid( -row => 6, -column => Sk, );
}

Sframe fit bars[0] -> Button( -text => 'Confirm',
-width => 10,
-command => sub {
my Si;
my Scheck = 0;
for ( si =1 ; $i <= S$index bar count ; Si++ ) {
if ( Slower fit 1imit[$i-1] and Supper fit 1limit[$i-1] and $fit drop value[$i-11 ) {
Scheck++;
}
}

if ( Scheck == $i - 1) {
create dir();

if ( Slinux || Smac ) {
$seg id flag = '' if $seg id flag;

foreach ( Gseg ids ) {
if ( defined ( 5 ) ) {
$seg id flag = $seg _id flag . S$_;
}
}

if ( Sseg id flag ) {
‘carma -v -w -last 1 $atm_id flag $res_id flag $custom_id flag $seg_id flag
Sactive_psf $active dcd’;
}

else {
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‘carma -v -w -last 1 $atm id flag $custom_id flag $res_id flag $active_ psf
$active_dcd’;
}
}

else {
$seg id flag = '' if S$seg id flag;

foreach ( @seg ids ) {
if ( defined ( 5 ) ) {
$seg id flag = S$seg id flag . $ ;
}
}

if ( Sseg id flag ) {
‘carma.exe -v -w -last 1 $atm id flag $res_id flag S$custom _id flag
$seg_id flag $active psf $active decd"';
}
else {
‘carma.exe -v -w -last 1 $atm id flag S$res_id flag $custom id flag
$active_psf $active decd’;
}
}

unlink ( "$dcd name.dcd.0000001.dat" );
unlink ( "$dcd name.dcd.0000001.ps" );

Sindex seg id flag = '';

foreach ( Cindex seg ids ) {
if ( defined ( 5_ ) ) {
Sindex seg id flag = Sindex seg id flag . ' ' . $ ;
}
}

if ( Sindex seg id flag ) {

create fit index( Sindex atm id, 'from confirm', Sindex seg id flag, );
}
else {

create fit index( Sindex atm id, 'from confirm', );

}

Sindex = ' -index';
$index confirmation = 1;
Sresid active = 1;

$fit run button -> configure( -state => 'normal', );
}
else {
if ( Slinux or Smac ) {
Stop fit -> messageBox( -message => 'All of the boxes must be filled in order to
submit a residue selection',
-icon => 'warning',
-font => "S$font 12", );
}
else {
Stop fit -> messageBox( -message => 'All of the boxes must be filled in order to
submit a residue selection',
-icon => 'warning', );
}

}
}, ) -> grid( -row => 1, -column => 7, );

Sframe £it6[0] -> packForget;
Sframe fit bars[$index bar count] =-> Button( -text => 'Add..',
-width => 10,
-command => sub {
Sframe fit bars[$index bar count] = S$top fit =-> Frame() -> pack( -anchor => 'w', );#
unless ( $index bar count == 0 );

add _index bar();

if ( Sindex bar count >= 1) {
Sframe fit bars[$index bar count] =-> Button( -text => 'Remove',
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—width => 10,
-command => sub {
Sframe fit bars[$index bar count-1] -> destroy;
$index bar count--;
}, ) -> grid( -row => "Sindex row", -column => "S$index column" + 5, );

}

$index bar count++;
}, ) -> grid( -row => 1, -column => 6, );

radiobuttons ( Sframe fitl );
checkbuttons ( Sframe fit2 );
otherbuttons ( S$frame fit3 );

my Sframe fit2a = Stop fit -> Frame() -> pack( -fill => 'x', );
my Sframe fitd = Stop fit -> Frame() -> pack( -fill => 'x', );

Sframe fit2a =-> Label( -text => "\nOptional settings", -font => "Sfont 20", ) =-> pack;

my Sindex bool;
my Sindex button = Sframe fitd -> Checkbutton( -text => 'Use a subset of the residues for
the fitting',
-variable => \$index bool,
—-command => sub {
if ( Sfit run button =-> cget( -state, ) eq 'normal' and not Sindex confirmation ) {
Sfit run button -> configure( -state => 'disabled', );
}
elsif ( Sfit run button -> cget( -state, ) eq 'disabled' ) {
Sfit run button -> configure( -state => 'normal', );

}

if ( Sindex bool ) {
Sframe £it6[0] -> pack;

}
else {
for ( my $i = Sindex bar count ; Si >= 0 ; Si-=) {
Sframe fit6[$i-1] -> packForget;
}
}

}, ) -> grid( -row => 4, -column => 1, -sticky => 'w', );
Sindex other[0] -> configure( -command => sub {
if ( Sindex bar count '= 0 ) {
for ( my 51 = Sindex bar count ; $i > 0 ; Si-=-) {
Sframe fit bars[$i-1] -> packForget;
$index bar count--;

}

Sindex button =-> configure( -state => 'normal', );
}
} )

Sindex other[0] -> invoke;

Sindex other[1] =-> configure( -command => sub {
if ( Sindex bar count == 0 ) {
Sindex button -> configure( -state => 'disabled', );

add_index bar();
Sframe fit bars[Sindex bar count] => pack( -anchor => 'w', );
$index bar count++;
}
|

my Sindex row = 1;
my Sindex column = 4;

Sframe fitd -> Label( -text => "Use frame as reference: ", ) =-> grid( -row => 2, -column =>
1, -sticky => 'w', );

Sframe fit4 => Entry( -textvariable => \Sref, ) => grid( -row => 2, -column => 2, -sticky
= ‘W', )

Sframe fit4 -> Checkbutton( -text => 'No fit',
-variable => \$no fit,
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-offvalue => "',
-onvalue => " -nofit", )
-> grid( -row => 3, -column => 1, -sticky => 'w', );

my Sframe fit7 = Stop fit -> Frame() -> pack( -side => 'bottom', -expand => 0, );

Sframe fit7 =-> Button( -text => 'Return',
-command => sub { Stop fit -> withdraw; }, )
-> pack( -side => 'left', );

Sfit run button = Sframe fit7 -> Button( -text => 'Run',
-command => sub {
Sref flag = ( ( Sref !'= 1) ? " -ref Sref” : '');

create dir();

if ( Sindex and not Sresid active ) {
if ( Slinux || Smac ) {
$seg id flag = '' if S$seg id flag;

foreach ( @seg ids ) {
if ( defined ( S ) ) {
$seg id flag = S$seg id flag . $ ;
}
}

if ( Sseg id flag ) {
‘carma -v -w -last 1 $atm_id flag $res_id flag S$custom_id_flag $seg_id flag
$active_psf $active decd’;

}
else {
‘carma -v -w -last 1 $atm id flag $Scustom_id flag S$res_id flag S$active_psf
$active_dcd”;
}
}
else {
$seg _id flag = '' if S$seg id flag;

foreach ( Gseg ids ) {
if ( defined ( 5_ ) ) {
$seg _id flag = S$seg _id flag . $ ;
}
}

if ( Sseg id flag ) {
‘carma.exe -v -w -last 1 $atm id flag $res_id flag S$custom _id flag
$seg_id flag S$Sactive psf $active_dcd"';
}
else {
‘carma.exe -v -w -last 1 $atm id flag S$res_id flag $custom_id flag
Sactive_psf $active dcd’;
}
}

unlink ( "$dcd name.dcd.0000001.dat" );
unlink ( "S$dcd name.dcd.0000001.ps" );
Sindex seg id flag = '';
foreach ( Cindex seg ids ) {
if ( defined ( $ ) ) {
S$index_seg_id flag = $index_seg_id flag . ' ' . $_;
}
}

if ( Sindex seg id flag ) {
create fit index( S$index atm id, 'from radiobutton', $index seg id flag, );

}
else {
create_fit index( Sindex atm id, 'from radiobutton', );
}
Sindex = ' -index';
$index confirmation = 1;
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$fit run button -> configure( -state => 'normal', );

}
Stop fit =-> destroy;
$seg id flag = '' if $seg id flag;
foreach ( @seg ids ) {
if ( defined ( $ ) ) {
$seg id flag = S$seg id flag . $ ;
}
}

if ( Sseg id flag ) {

$flag = " -w -v -fit $ref flag Sindex $no fit Satm id flag Scustom id flag
Sres _id flag $seg id flag";
}
else {
$flag = " -w -v -fit $ref flag $index $no fit S$Satm id flag S$Scustom id flag

Sres id flag";
}

Stext => insert( 'end', "\n\nNow performing fitting.\n\n", 'cyan', );
Stext => see( 'end', );
Smw => update;

carma ( "fit" );
if ( Sall done ) {
if ( Sactive dcd =~ /(.+).dcd/ ) {
mv ( 'carma.fit-rms.dat', "rms from frame Sref.S$l.dat" );

}

Stext => insert( 'end', "\nFitting complete. Use \"View Results\"\n", 'valid' );
Stext => see( 'end', );
Simage menu -> configure( -state => 'normal', );

my Sresponse;
if ( Slinux or Smac ) {
Sresponse = Smw =-> messageBox( -message => "Would you like to use this PSEF - DCD
pair in other calculations?",
-type => 'yesno',
-icon => 'question',
-font => "Sfont 12", );
}
else {
Sresponse = Smw => messageBox( -message => "Would you like to use this PSEF - DCD
pair in other calculations?",
-type => 'yesno',
-icon => 'question', );

}

if ( Sresponse eq "Yes" ) {
$dcd count++;

Sactive dcd = "carma.fitted Sdcd count.dcd";
Sactive psf = "carma.fitted Sdcd count.psf";
if ( Slinux || Smac ) {

‘mv carma.fitted.dcd carma.fitted $dcd count.dcd’;
‘mv carma.selected atoms.psf carma.fitted $dcd count.psf’;

}
else {

‘move carma.fitted.dcd carma.fitted_$dcd_count.dcd‘;

‘move carma.selected atoms.psf carma.fitted $dcd count.psf’;
}

( Satm id flag, $res_id flag, Scustom id flag, $count, ) = ( , , , 0, )
undef Cunique chain ids;

undef @seg ids;

undef %num residues;

my S$x = Smw -> width;
my Sy = Smw -> height;

Sf0 => packForget;
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parser( Sactive psf, Sactive decd, );

Sf0 => pack( -side => 'top', -fill => 'both', -expand => 1,
Smw => geometry( "Sx" . 'x' . "Sy" ),

Smw => update;

Sactive psf label -> configure( -text => "Sactive psf ", );
Sactive dcd label => configure( -text => "Sactive dcd", );
Sgo back button =-> configure( -state => 'normal', );
}
else {
if ( Slinux or Smac ) {
Smw => messageBox( -type => "ok",

)

-message => '"These files will not

calculations and will be overwritten next time you perform a fitting",
-font => "Sfont 12", );
}
else {
Smw => messageBox( -type => "ok",

be

-message => "These files will not be

calculations and will be overwritten next time you perform a fitting", );
}
}

if ( sfit plot ) {
plot ( 'carma.fit-rms.dat' );
$fit plot = 0;

}
}
else {
Stop fit -> destroy;
Stext -> insert ( 'end', "\nSomething went wrong.
last carma run.log located in :\n", 'error', );
Stext => insert( 'end', getcwd . "\n", 'info', );
Stext => see( 'end', );
}
}, ) -> pack( -side => 'right', );
}
else {
Stop fit => deiconify;
Stop fit -> raise;
}

}

For

used

used

details

in

in

any

any

check

B R R R R R R R R R R

#H#4# Create a subfolder in the CWD for the result files

#H#

FH A R R R R R R A

sub create dir {
my Sinput;

if ( 3 [0] and ( 5 [0] eq 'stride' or S [0] eq 'backup' ) ) {
Sinput = shift;
}

# If the string returned by the getcwd #
# function contains the name of the #
# folder used for storing the results #
# of the program then terminate the #
# subroutine with a success status #
if ( getcwd =~ /carma results/ ) {
unless ( $input and ( Sinput eq 'stride' or S$input eq 'backup' ) ) {
return(0) ;

}

}
# If the folder does not exist in the
# Cwd it is created and a subfolder

# with the current time as it's name

# will be created as well. This folder
# will serve as the storing point for
# every grcarma session

# If the folder exists then only the

# subfolder of every session is made

Ee: &

if ( ( -d -w Slaunch dir and not Swindows ) or Swindows ) {
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if ( Sinput and Sinput eq 'stride' ) {
mkpath ( "$launch dir/$timeStamp/tmp", 0, 0755,
chdir ( "$launch dir/$timeStamp/" );

}

else {
mkpath ( "$launch dir/S$timeStamp", 0, 0755, );
chdir ( "$launch dir/$timeStamp" );

}

# After the folder(s) have been made #

# they are made the Cwd and links to #

# specified .psf and .dcd files are #

# created #

if ( Slinux || Smac ) {
unless ( Sinput and Sinput eq 'stride'
‘ln -s $psf file .°;
"ln -s $dcd file .°;

)

}
}
else {
Spsf_file =~ s/\"//qg;
Sded file =~ s/\"//qg;
link ( Spsf file, "Spsf name.psf", );
link ( Sdcd file, "Sdcd name.dcd", );
# link ( S$new psf, "S$psf name.psf", );
Spsf _file = "\"Spsf file\"";
Sdcd file = "\"Sdcd file\"";
}
}
else {
if ( Srun from terminal ) {
die "\nSeems like vyou don't have write privileges
launched from: $!\n\n";
}
else {

if ( Slinux or Smac ) {

Smw => messageBox( -message => "Seems like you

folder the program was launched from: $!\n\n",
-type => 'ok',
-icon => 'warning',
-font => "Sfont 12", );
}
else {

Smw => messageBox( -message => "Seems like you

folder the program was launched from: $!\n\n",
-type => 'ok',
-icon => 'warning', );

}

Smw => destroy;
exit 1;

}

for the folder the program was

don't have write privileges for the

don't have write privileges for the

A R R R R R R R R R R R R R R R R

#H# Create the atmid radiobutton bar

#H#

FH A S R R R R R R R A

sub radiobuttons {
our Sdist listl;
our Sdist list2;
our Sframe dis2;

our
our
our
our

$bend listl;
$bend list2;
Sbend 1ist3;
Sframe bnd2;

our
our
our

Stors listl;
Stors list2;
Stors 1list3;
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our Stors listd;
our Sframe tor2;

our Sframe stridel;
our Sframe rgrl;
our Sframe ent2;
our Sframe surl;

my Sinput = shift;
Sinput -> Label ( -text => 'Atom Selection', -font => "Sfont 20", ) -> pack;

my @radiobuttons = ( 'CA', 'Backbone', 'Heavy', 'All atoms', 'Custom selection', );
my (radio b;

# For every item of the radiobuttons

# array draw a radiobutton named after
# each item and if the radiobutton is
#
£

H W 4

active store it's name in a variable
ormy Si ( 0 .. S#radiobuttons ) {
Sradio b[$i] = Sinput -> Radiobutton( -text => Sradiobuttons[$i],
-value => Sradiobuttons[$i],
-variable => \Satm id,
—-command => sub {
# If the above variable equals any of #

# the @radiobuttons entries specify #
# atmid flags for each entry #
if ( Satm id eq 'CA' ) {
Satm _id flag = "";
$custom_id flag = '';
Scustom selection = 0;
}
elsif ( Satm id eq 'Backbone' ) {
Satm_id flag = " -atmid C -atmid CA -atmid N -atmid O";
Scustom id flag = '';
Scustom selection = 0;
}
elsif ( Satm id eq 'Heavy' ) {
Satm id flag = " -atmid HEAVY";
Scustom id flag = '';
Scustom selection = 0;
}
elsif ( Satm id eq 'All atoms' ) {
Satm _id flag = " -atmid ALLID";
$custom id flag = '';
Scustom selection = 0;
}

if ( ( Sframe dis2 ) and Sinput eq Sframe dis2 ) {
my ( @temp list, ) = helper function();

Sdist listl =-> delete( O, 'end' );
Sdist list2 => delete( O, 'end' );

Sdist listl =-> insert( 'end',6 (@temp list );
Sdist 1list2 => insert( 'end',6 @temp list );

}
if ( ( Sframe bnd2 ) and Sinput eq Sframe bnd2 ) {
my ( @temp list, ) = helper function();

Sbend listl =-> delete( 0, 'end' );
Sbend 1list2 -> delete( 0, 'end' );
Sbend 1list3 -> delete( 0, 'end' );

$bend listl => insert( 'end', @temp list );
Sbend 1list2 =-> insert( 'end',6 @temp list );
Sbend 1ist3 =-> insert( 'end',6 @temp list );

}

if ( ( Sframe tor2 ) and Sinput eq Sframe tor2 ) {
my ( @temp list, ) = helper function();

Stors listl -> delete( 0, 'end'
Stors list2 -> delete( 0, 'end'
Stors 1list3 =-> delete( 0, 'end'
Stors list4d -> delete( 0, 'end'

~e Ne S

~—~ o~ ~—
~

~.
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$tors listl -> insert( 'end', Ctemp list
Stors list2 -> insert( 'end',6 @temp list
Stors 1list3 => insert( 'end',6 Ctemp list
$tors list4 -> insert( 'end', Ctemp list

~— o~ ~—

Ne Ne oNe e

}
|

Sradio b[$i] -> pack( -side => 'left', -anchor => 'w', );
}

if ( ( Sframe stridel ) and Sinput eq Sframe stridel ) {
$radio b[2] => invoke();

elsif ( ( Sframe rgrl ) and Sinput eq Sframe rgrl ) {
Sradio b[2] -> invoke();

}

elsif ( ( Sframe ent2 ) and Sinput eq Sframe ent2 ) {
$radio b[2] => invoke();

}

elsif ( ( Sframe surl ) and Sinput eq Sframe surl ) {
Sradio b[2] => invoke();

}
else {

Sradio b[0] =-> invoke();
}

$radio b[4] => configure( -command => \&raise custom window) ;

}

FHAF A R R R
#H# Create the segid checkbutton bar #H#
FHEFE A R R R

sub checkbuttons {
my Sinput = shift;

our Sframe rmsd2;

if ( ( Sdpca frame 1 && Sinput eq Sdpca frame 1 ) or ( Sframe sur? && Sinput eq Sframe sur2 ) )
{
$input -> Label( -text => "\nAt least one chain selection required", -font => "Sfont 20", )
-> pack;

elsif ( ( Sframe gfract? && Sinput eq Sframe gfract2 ) or ( Sframe phi psil and Sinput eq
Sframe phi psil ) ) {
Sinput =-> Label( -text => "\nYou must select only one chain", -font => "Sfont 20", ) ->

pack;
}
else {
Sinput -> Label( -text => "\nChain Selection", -font => "S$font 20", ) -> pack;
}

my (Ccheck b;

for my Si ( 0 .. S#unique chain ids ) {
Scheck b[$i] = Sinput -> Checkbutton( -text => Sunique chain ids[$i],
-variable => \S$seg ids[$i],

-offvalue => "',
-onvalue => " -segid Sunique chain ids[$i]",
—-command => sub {
if ( Sseg ids[$i] ne "' ) {
Scount++;
}
else {

Scount--;

}

if ( Sseg ids[$i] ne "' ) {
Sactive run buttons = 1;
Sdpca run button -> configure( -state => 'normal', ) if ( Sdpca run button );
Ssurf run button -> configure( -state => 'normal', ) if ( Ssurf run button );
}
elsif ( Scount < 1) {
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}

Sactive run buttons = 0;
Sdpca run button =-> configure( -state
Ssurf run button -> configure( -state

=> 'disabled', ) if ( Sdpca run button );
=> 'disabled', ) if ( Ssurf run button );

( Sphi psi run button

}
if ( Scount == 1) {
Sactive run buttons gfract = 1;
Sgfract run button -> configure( -state => 'normal', ) if ( Sgfract run button );
Sphi psi run button -> configure( -state => 'normal', ) if ( Sphi psi run button );
}
elsif ( Scount '= 1) {
Sactive run buttons gfract = 0;
Sgfract run button -> configure( -state => 'disabled', ) if ( Sgfract run button );
Sphi psi run button -> configure( -state => 'disabled',6 ) if
}

|

Scheck b[$i] -> pack( -side => 'left',6 -anchor => 'w', );
}

if ( ( Sframe rmsd2 ) and Sinput eq Sframe rmsd2 ) {
foreach my Seclement ( @check b ) {

if ( Selement => cget( -onvalue, ) =~ /segid (\w+)/ ) {
Selement => select;
Scount++ unless ( Scount == scalar ( (@check b ) );

if ( Scount < 1) {

Sactive run buttons = 0;
}
else {
Sactive run buttons = 1;
}
if ( Scount == 1) {
Sactive run buttons gfract = 1;
}
elsif ( Scount !'= 1) {
Sactive run buttons gfract = 0;
}
}
}
}
if ( Gunique chain ids == 1) {
if ( ( Sdpca frame 1 and Sinput eq Sdpca frame 1 ) or
( Sframe sur2 and Sinput eq Sframe sur2 ) or
( Sframe gfract2 and Sinput eq Sframe gfract2 ) or
( Sframe phi psil and Sinput eq Sframe phi psil ) ) {
foreach my Sclement ( @check b ) {
Selement -> select;
Scount++ unless ( Scount == scalar ( @check b ) );
if ( Scount < 1) {
Sactive run buttons = 0;
}
else {
Sactive run buttons = 1;
}
if ( Scount == 1) {
Sactive run buttons gfract = 1;
elsif ( Scount !'= 1) {
Sactive run buttons gfract = 0;
}
}
}
}

A R R R R R R R R R

#HH

Create the resid radiobutton bar

#H#

FH A S R R R R R A
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sub otherbuttons {
our Sprev psf;

my Cotherbuttons = ( 'All', 'Change', );
our (other;

5 [01 -> Label( -text => "\nResidue Selection", -font => "S$font 20", ) =-> pack;

formy $i ( 0 .. S#otherbuttons ) {
Sother[$i] = $ [0] -> Radiobutton( -text => "Sotherbuttons[$i]",
-value => Sotherbuttons[$i], )

Sother[$1] => pack( -side => 'left', -anchor => 'w', );
}

Sother[0] => configure( -command => sub {
$cancel all segids = 1;

if ( Sres id flag ) {
$res_id flag = '';
}
$have custom psf = 0;
$f4 b -> destroy if ( Sf4 b );

Sactive psf label -> configure( -text => Sprev psf, ) if ( Sprev psf );
$active psf = Sprev psf if ( Sprev psf );

|

Sother[1] -> configure( -command => [ \&resid window 1, );

}

A
#H# Create the scatter plot of the input file #H#
B R R

sub scatter plot ({
open IN, '<', 'phi psi temp angles' or die S!;
open CONVERTED ANGLES, '>', "converted angles" or die S!;

my S = 0;
while ( my Sline = <IN> ) {
if ( Sline =~ /(\s*) (\+|\=) (\d+.\d+)\s+ (\s*) (\+|\=) (\d+.\d+)/ ) {
chomp $line;

my Sphi space = S1;
my Sphi sign = $2;
my Sphi value = "$233";
my Spsi space = $54;
my Spsi sign = $5;
my $psi value = "$556";

$line = sprintf "$8.4f %8.4f\n", ( ( ( Sphi value 4 180 ) / 0.6 ) + 25, ( ( Spsi value
- 180 ) / =0.6) + 25, );

print CONVERTED ANGLES Sline;
So++;

}
close IN;
close CONVERTED_ ANGLES;
unlink ( "phi psi temp angles" ,);

my Smw = MainWindow =-> new( -title => "Results Plot", );

Smw => configure( -menu => my Smenubar = Smw =-> Menu );
my $file = Smenubar =-> cascade( -label => '~File' );

my Ssize = 650;

my Scanvas = Smw->Canvas( -cursor=>"crosshair", -background=>"black",
-width=>$size, -height=>$size )->pack;
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my Skill var= 0;
Scanvas => CanvasBind("<$ >", sub {
Scanvas => yviewMoveto( 0 )

} ) for ( 4, 5,

Sfile => command (

-label => 'Save As Postscript',
-accelerator => 'Ctrl-s',
-underline = 0,
—-command => sub {
Scanvas => update;
Scanvas => postscript( -file => "ramaplot.eps", -colormode => 'color', );
}
)
Sfile->separator;
Sfile=>command (
-label => "Close",
-accelerator => 'Ctrl-g',
-underline = 0,
—-command => sub { Skill var = 1; Smw -> destroy; },
)
Smw => bind( Smw, "<Control-s>" => sub {
Scanvas => update;
Scanvas => postscript( -file => "ramaplot.eps", -colormode => 'color', );
}
)
Smw -> bind( $mw, "<Control-g>" => sub { Skill var = 1; Smw -> destroy; }
)
Scanvas => createRectangle( 0, 0, 650, 650, -fill => 'black', );
Scanvas => createPolygon( 25, 253.5, 90.33, 298.17, 181.67, 298.17, 201.17, 249, 201.17, 204.17,
251.17, 155, 251.17, 56.5, 246.83, 25.17, 25, 25, -fill => '#282828"', );
Scanvas => createPolygon( 64.17, 172.83, 207.67, 172.83, 233.83, 137, 233.83, 36.33, 96.75,
36.33, 96.83, 65.33, 64.17, 99, 64.17, 172.83, -fill => '#353535', );
Scanvas => createPolygon( 25, 383.17, 51.17, 396.5, 103.33, 396.5, 142.5, 378.67, 146.83,
360.67, 251.17, 360.67, 251.17, 443.5, 25, 443.5, -fill => '#282828"', );
Scanvas => createPolygon( 64.17, 425.67, 233.63, 425.67, 233.83, 392, 157.67, 392, 118.5, 410,
64.17, 410, 64.17, 425.67, -fill => '#353535', );
Scanvas => createPolygon( 25, 598, 199, 598, 246.83, 625, 25, 625, —-fill => '#282828', );
Scanvas => createPolygon( 429.33, 300.5, 429.33, 163.83, 401, 193, 401, 280.33, 429.33, 300.5,
-fill => "#282828"', );
Scanvas => createText( 12, 325, -fill => 'white', -text => 'psi', ); # v axis
Scanvas -> createText( 13, 27, -fill => 'white',6 -text => '180', ); # vy axis
Scanvas -> createText( 325, 633, -fill => 'white', -text => 'phi', ); # x axis
Scanvas => createText( 13, 633, -fill => 'white', -text => '-180', ); # x axis
Scanvas => createText( 615, 633, -fill => 'white', -text => "'"180', ); # x axis
Scanvas => createline( 25, 325, 625, 325, -fill => 'white', ); # v axis
Scanvas => createLine( 325, 25, 325, 625, -fill => 'white', ); # x axis
# Bounding box for the plot
Scanvas => createlLine( 25, 25, 625, 25, -fill => 'white', );
Scanvas => createlLine( 25, 25, 25, 625, -fill => 'white', );
Scanvas => createlLine( 25, 625, 625, 625, -fill => 'white', );
Scanvas => createlLine( 625, 25, 625, 625, -fill => 'white', );
my $i = Scanvas => Photo( -width => 650, -height => 650, );
Scanvas => createImage( 0, 0, -image => $i, -anchor => 'nw', );

open CONVERTED_ AN
Smw => protocol(

CANVAS: while ( <
last CANVAS i

my Sphi angle
my Spsi angle

$phi angle

) .

’

GLES, '<', "converted angles" or die S!;

'WM DELETE WINDOW' => sub { Skill var 1; Smw => destroy; }, )

CONVERTED ANGLES> )
£ ( Skill var );

{
substr S , 0, 8;
substr 5 , 9, 8;

int ( Sphi angle + 0.5 );
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}

Spsi angle = int ( Spsi angle + 0.5 );
S1 => put('#£3922e', -to => ( Sphi angle, Spsi angle ) );

if ( %9 < 1000000 ) {
Smw => update unless ( S. % 100 );

}
elsif ( $7 < 10000000 ) {
Smw => update unless ( $. % 1000 );
}
elsif ( 57 < 100000000 ) {
Smw => update unless ( $. % 10000 );
}
}

close CONVERTED_ANGLES;
#~ close OUT;
unlink ( "converted angles", );

FH A R S R R R S R A

#H#

Create the plot of the input matrix

#H#

A R R R R R R R R R R R R R R R R

sub plot {

my Sinput = shift;
my Sheader = dcd _header parser( 'plot' );

my Sgraph;
my ( @frames, eq, @0s, @a,
@values, @data, @step, @legends,

@Schlitter, @Andricioaei, (@clusters,
@cutoffs, );

our Simage top;

my Smw = MainWindow => new( -title => "Results Plot", );
smw => configure( -menu => my Smenubar = Smw =-> Menu );
my $file = Smenubar =-> cascade( -label => '"~File' );

my Sview;

my Slines = 0;

open INPUT, '<', Sinput or die $!;
while ( <INPUT> ) {

Slines++;
}

close INPUT;

my Sentropy total min;
my Sentropy total max;
my Sentropy step;

my Snegative entropy test = 0;

if ( Sinput =~ /entropy/ and S$input !~ /eigen/ ) {
if ( -f 'entropy first step' ) {
open ENTROPY FIRST STEP, '<', 'entropy first step' or die $!;
while ( <ENTROPY FIRST STEP> ) {
if (/(\dH)/ ) A
$entropy step = $1;
}
}

close ENTROPY FIRST STEP;
}

my Sentropy counter = 0;
my (@entropy min max;

if ( Sinput !~ /andrici|schlitter/ ) {

open ENTROPY, '<', Sinput or die "Cannot open S$input for reading :
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while ( <ENTROPY> ) {
if ( /\s*\d+\s+ (\S+)\s+(\sS+)/ ) {
my Sentropy column 1 = $1;
my Sentropy column 2 = $2;

if ( Sentropy column 1 > 0 and Sentropy column 2 > 0 ) {

Sentropy min max[$entropy counter] = $entropy column 1;
Sentropy min max[$Sentropy counter+l] = Sentropy column 2;

}

elsif ( Sentropy column 1 > 0 and Sentropy column 2 < 0 ) {
Sentropy min max[$entropy counter] = $entropy column 1;
Snegative entropy test = 1;

}

elsif ( Sentropy column 1 < 0 and Sentropy column 2 > 0 ) {
Sentropy min max[$entropy counter] = $entropy column 2;
$negativeientropy7test =1;

}

Sentropy counter++;

}
my (@entropy min max sorted = sort { Sa <=> Sb } @entropy min max;

Sentropy total max = Sentropy min max sorted[scalar(@entropy min max sorted)-1];
Sentropy total min = Sentropy min max sorted[0];

close ENTROPY;
}
else {
open ENTROPY, '<', Sinput or die "Cannot open S$input for reading : $!\n";

while ( <ENTROPY> ) {
if (/\s*\dt\st(\S+)/ ) {
my Sentropy column 1 = S1;

if ( Sentropy column 1 > 0 ) {
Sentropy min max[$entropy counter] = $entropy column 1;
}
elsif ( Sentropy column 1 < 0 ) {
Sentropy min max[$entropy counter] = $entropy column 1;
Snegative entropy test = 1;

}

Sentropy counter++;

}
my Centropy min max sorted = sort { Sa <=> Sb } Centropy min max;

Sentropy total max = Sentropy min max_sorted[scalar(@entropy min max_ sorted)-1];
Sentropy total min = Sentropy min max sorted[0];

close ENTROPY;
}
}
else {
Sview= Smenubar => cascade( -label =>

~View' );

}

# menubar configuration

Sfile => command (
-label => 'Save As Postscript',
-accelerator => 'Ctrl-s',
-underline = 0,
—-command => sub {
Sgraph => update;
Sgraph => postscript( -file => "Sinput.eps", -colormode => 'color', );
}
)i
Sfile=>separator;
Sfile=>command (
-label => "Close",
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-accelerator => 'Ctrl-q',

-underline = 0,

-command => sub { Smw -> destroy; },
)

Smw => bind( Smw, "<Control-s>" => sub {
Sgraph => update;
Sgraph => postscript( -file => "Sinput.eps", -colormode => 'color', );

)

Smw => bind( Smw, "<Control-g>" => sub { Smw =-> destroy; }
)

my Sscreenwidth = Smw => screenwidth;

my Sline skip = 0;

if ( Slines < S$screenwidth ) {
$line skip = 1;

}

elsif ( $lines / 5000 <= 1.0 ) {
$line skip = 1;

}
else {
$line skip = int ( $lines / 5000 );
}
open IN, '<', Sinput || die "Cannot open S$input for reading: $!";

if ( -z Sinput ) {
close IN;
if ( Slinux or Smac ) {
Simage top -> messageBox( -message => 'The file you are trying to plot seems to be
empty. The file is located in ' . getcwd,
-icon => 'warning',
-font => "$font 12", );
}
else {
Simage top =-> messageBox( -message => 'The file you are trying to plot seems to be
empty. The file is located in ' getcwd,
-icon => 'warning', );

}
Simage top -> destroy;
}
else {
my $i = 0;
while ( my Sline = <IN> ) {
if ( $. == Sline skip * Si+l && Sinput =~ /gfract/i && S$line =~ /\s+ (\d+)\s+ (\S+)\s+

(\s+)\s+(\s+)/ ) {
Sframes[$i] = $1;

SO[S1]1 = 525
$0s[$i] = $3;
Salsil = $4;
Sid+;
elsif ( 5. == Sline skip * Si+l && Sinput =~ /rms from|rgyr|bend|tors|dist/i && Sline =~

/\s+ (\d+)\s+ ([-+]2\d+\.2\d*)/ ) {
Sframes[$i] = $1;
Svalues[$i] = $2;

Sid+;
}
elsif ( Sinput =~ /surf/i ) {
if ( $. == Sline skip * Si+l and Sline =~ /\s+ (\d+)\s+ (\d+\.?2\d*)/ ) {
Sframes[$i] = $1;
Svalues[$i] = $2;
Si++;
}
}

elsif ( Sinput =~ /entropy/ and S$input !~ /andrici|schlitter/ && S$line =~ /\s+ (\S+?)\s+
(\S+)\s* (\s*)/ ) {
$frames[$i] = $1l*Sentropy step;
SAndriciocaei[$i] = $2;
$Schlitter[$i] = $3;
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Sit+;
}
elsif ( Sinput =~ /andrici|schlitter/i and $line =~ /\s+ (\S+?)\s+(\S+)/ ) {
$frames[$i] = $1l*Sentropy step;
Svalues[$i] = $2;
Si++;

elsif ( Sinput =~ /clusters vs variance/ && $line =~ /"\s* (\d+)\s+(\S+)/ ) {
Sframes[$i] = $1;
Svalues[$i] = $2;
Sid+;

}
elsif ( Sinput =~ /clusters vs rms cutoff/ && Sline =~ /"\s* (\d+)\s+(\S+)/ ) {
Sframes[$i] = $1;
Svalues[$i] = $2;
Si++;
}
elsif ( Sinput =~ /eigenvalues/ && S$line =~ /"\s*(\S+)/ ) {
Sframes[$i] = $i;
Svalues[$i] = $1;
Si++;

}
close IN;

my Stick;
if ( Sframes[$i-1] <= 10 ) {
Stick = 1;

}

elsif ( Sframes[$i-1]1 <= 100 ) {
Stick = 10;

}

elsif ( Sframes[$i-1] <= 1000 ) {
Stick = 100;

}

elsif ( Sframes[$i-1] <= 10000 ) {
Stick = 1000;

}

elsif ( Sframes[$i-1] <= 100000 ) {
Stick = 10000;

}

elsif ( Sframes[S$i-1] <= 1000000 ) {
Stick = 100000;

}

elsif ( Sframes[$i-1] <= 10000000 ) {
Stick = 1000000;

}

my ( Sdatasetl, S$dataset2, $dataset3, S$datasetd, S$dataset5, $dataset6, );

unless ( $input =~ /entropy.*dat/ ) {
Sview => command (

-label => "Show as lines",
#~ -accelerator => 'Ctrl-1"',
-underline = 3,

-command => sub {

Sgraph => clearDatasets();
Sgraph =-> plot;

if ( Sinput =~ /gfract/i ) {
Sdatasetl = LineGraphDataset => new( -name => 'Q',
-xData => \Q@frames,
-ybata => \GQ,
-color => 'blue', );
Sdataset?2 = LineGraphDataset => new( -name => 'Qs',
-xData => \Q@frames,
-yData => \@0s,
-color => 'green', );
Sdataset3 = LineGraphDataset =-> new( -name => 'q',
-xData => \@frames,
-yData => \@qg,
-color => 'purple', );
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Sgraph => addDatasets( Sdatasetl, S$dataset2, Sdataset3, );

}
else {
Sdataset6 = LineGraphDataset => new( -name => Sinput,
-xData => \Q@frames,
-yData => \Cvalues,
-color => 'blue', );
Sgraph => addDatasets( S$Sdataset6, );
}

Sgraph => plot;
}l
);
Sview => separator;
Sview => command (

-label => "Show as dots",
#~ -accelerator => 'Ctrl-d',
-underline => g,

—-command => sub {

Sgraph => clearDatasets();
Sgraph => plot;

if ( Sinput =~ /gfract/i ) {

Sdatasetl = LineGraphDataset => new( -name => 'Q',
-xData => \Q@frames,
-yData => \(Q,
-lineStyle => 'none',
-pointStyle => 'circle',
-pointSize => 1,
-color => 'blue', );

Sdataset? = LineGraphDataset => new( -name => 'Qs',
-xData => \@frames,
-yData => \(@Qs,
-lineStyle => 'none',
-pointStyle => 'circle',
-pointSize => 1,
-color => 'green', );

Sdataset3 = LineGraphDataset => new( -name => 'q',
-xData => \Q@frames,
-yData => \@g,
-lineStyle => 'none',
-pointStyle => 'circle',
-pointSize => 1,
-color => 'purple', );

Sgraph =-> addDatasets( S$datasetl, S$dataset2, Sdataset3, );
}
else {
if ( Sinput =~ /eigenvalues/ ) {
Sdataset6 = LineGraphDataset => new( -name => Sinput,

-xData => \@frames,
-yData => \@values,
-lineStyle => 'none',
-pointStyle => 'circle',
-pointSize => 3,
-color => 'blue', );

}

else {

Sdataset6 = LineGraphDataset => new( -name => Sinput,

-xData => \@frames,
-yData => \@values,
-lineStyle => 'none',
-pointStyle => 'circle',
-pointSize => 1,
-color => 'blue', );

}

Sgraph =-> addDatasets( S$dataset6, );
}

Sgraph => plot;
| D
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if ( Sinput =~ /variance|rms cutoff/ ) {
open VARIANCE, '<', S$input or die "Cannot open $input for reading : $!\n";

my S$i = 0;

while ( <VARIANCE> ) {
Sitt;

}

close VARIANCE;

if ( S1i<2) |
if ( Slinux or Smac ) {

Smw =-> messageBox( -message => 'Only one line read from the file S$input.

not plot', -font => "S$font 12", );
Smw => destroy;

}
else {
Smw => messageBox( -message => 'Only one line read from the file S$input.
not plot', );
Smw => destroy;
}
return;

}

if ( Sinput =~ /variance/ ) {
Sgraph = Smw =-> PlotDataset( -width => 800,
-height => 600,
-background => 'snow',
-xlabel => 'Cluster',
-—autoScaleX => 'Off',
—-scale => [ vlv, si, vlv, vv, vv, vv, vv,
-ylabel => 'Variance explained',
-plotTitle => [ S$input, 20, 1)
-> pack( gw/ -fill both -expand 1/ );
}
else {
Sgraph = Smw =-> PlotDataset( -width => 800,
-height => 600,
-background => 'snow',
-xlabel => 'Cluster',
—-autoScaleX => 'Off"',
—-scale => [ vlv, si, vlv, vv, vv, vv, vv,
-ylabel => 'RMS cutoff',
-plotTitle => [ S$input, 20, 1)
-> pack( gw/ -fill both -expand 1/ );
}
}
elsif ( Sinput =~ /entropy.*dat/ ) {
Sgraph = Smw => PlotDataset( -width => 800,
-height => 600,
-background => 'snow',
-ylabel => "',
-xlabel => 'Frame',
-—autoScaleY => 'Off',
—autoScaleX => 'Off"',
-scale => [ 1Y,
$entropy total min-1, Sentropy total max+1, '100', '', '', '', 1,
-ylabelPos => 50,
-plotTitle => [ Sinput, 20, 1)
-> pack( gw/ -fill both -expand 1/ );
}
elsif ( Sinput =~ /surface/ ) {
Sgraph = Smw =-> PlotDataset( -width => 800,
-height => 600,
-background => 'snow',
-xlabel => 'Frame',
-ylabel => ''",
-autoScaleX => 'Off"',
-scale => [ '0', S$frames[$i-1], Stick, '', '!

—plotTitle => [ Sinput, 20, 1)
-> pack( gqw/ -fill both -expand 1/ );
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if ( Sinput =~ /eigenvalues/ ) {
Sgraph = Smw =-> PlotDataset( -width => 8
-height =>
-background
-xlabel =>
-—autoScaleX

00,

600,

=> 'snow',
'Frame',
=> 'off"',

-scale => [ '0', Sframes[$i-1], S$tick,

-ylabel =>
-plotTitle
-> pack( gw

else {
Sgraph = Smw =-> PlotDataset( -width => 8
-height =>
-background
-xlabel =>
-—autoScaleX
-scale =>

-ylabel =>
-plotTitle
-> pack( gqw

}

if ( Sinput =~ /gfract/i ) {

Sdatasetl = LineGraphDataset => new( -name =
-xData
-yData
-color

Sdataset2 = LineGraphDataset => new( -name =
-xData
-yData
-color

Sdataset3 = LineGraphDataset => new( -name =
-xData
-yData
-color

Sgraph => addDatasets( Sdatasetl, Sdataset2,
elsif ( Sinput =~ /entropy.*dat/i ) {
if ( Snegative entropy test ) {

if ( Sinput !~ /andrici|schlitter/ ) {
Sdataset4 = LineGraphDataset => new(

Sdatasetb = LineGraphDataset => new(

Sgraph => addDatasets( Sdataset4d, S$d

}
elsif ( Sinput !~ /schlitter/ ) {
Sdataset4 = LineGraphDataset => new(

Sgraph => addDatasets( Sdataset4d, );

elsif ( Sinput !~ /andrici/ ) {
Sdatasetb = LineGraphDataset => new(
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'Eigenvectors’',
=> [ Sinput, 20, 1)
/ —-fill both -expand 1/ );

00,

600,

=> 'snow',

'Frame',

=> '0ff"',

[ $frames[0], S$frames[$i-1],

'Value',
=> [ S$input, 20, 1)
/ -fill both -expand 1/ );

> 'Q'l

=> \@frames,
=> \co,

=> 'blue', );
> '0s',

=> \@frames,
=> \@QSI

=> 'green', );
> 'q',

=> \@frames,
=> \lqg,

=> 'purple', );

Sdataset3, )

-name => 'Andricioaei',
-xData => \@frames,
-yData => \@Andricioaei,
-lineStyle => 'none',
-pointStyle => 'circle',
-color => 'blue', );
-name => 'Schlitter',
-xData => \Q@frames,
-yData => \@Schlitter,
-lineStyle => 'none',
-pointStyle => 'diamond',
-color => 'green', );

ataset5, );

-name => 'Andricioaei',
-xData => \Q@frames,
-yData => \@values,
-lineStyle => 'none',
-pointStyle => 'circle',
-color => 'blue', );

-name => 'Schlitter',
-xData => \Q@frames,
-yData => \Cvalues,

$Stick,



-lineStyle => 'none',
-pointStyle => 'circle',
-color => 'blue', );

Sgraph =-> addDatasets( Sdataset5, );

}
}
else {
if ( Sinput !~ /andrici|schlitter/ ) {
Sdataset4 = LineGraphDataset => new( -name => 'Andriciocaei',
-xData => \Q@frames,
-yData => \@Andriciocaei,
-color => 'blue', );
Sdatasetb = LineGraphDataset => new( -name => 'Schlitter',
-xData => \Q@frames,
-yData => \@Schlitter,
-color => 'green', );
Sgraph =-> addDatasets( Sdataset4d, Sdataset5, );
}
elsif ( Sinput !~ /schlitter/ ) {
Sdataset4 = LineGraphDataset => new( -name => 'Andricioaei',
-xData => \@frames,
-yData => \@values,
-color => 'blue', );
Sgraph => addDatasets( Sdataset4d, );
elsif ( Sinput !~ /andrici/ ) {
Sdataset5 = LineGraphDataset =-> new( -name => 'Schlitter',
-xData => \@frames,
-yData => \Cvalues,
-color => 'blue', );
Sgraph => addDatasets( S$Sdataset5, );
}
}
}
else {
if ( Sinput =~ /tors|bend/ ) {
Sdataset6 = LineGraphDataset => new( -name => Sinput,
-xData => \@frames,
-yData => \Cvalues,
-lineStyle => 'none',
-pointStyle => 'circle',
-pointSize => 1,
-color => 'blue', );
}
elsif ( Sinput =~ /eigenvalues/ ) {
Sdataset6 = LineGraphDataset -> new( -name => Sinput,
-xData => \@frames,
-yData => \@values,
-lineStyle => 'none',
-pointStyle => 'circle',
-pointSize => 3,
-color => 'blue', );
}
else {
Sdataset6 = LineGraphDataset =-> new( -name => Sinput,
-xData => \Q@frames,
-yData => \@values,
-color => 'blue', );
}
Sgraph => addDatasets( Sdataset6, );
}

Sgraph => plot;
$graph =-> CanvasBind("<$ >", sub {

Sgraph => yviewMoveto( 0 )
} ) for (4, 5,);
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R R R
#H# Create the help window #H#
S

sub about {
my Stop = Smw =-> Toplevel( -title => "Help", );
Stop =-> geometry( "Stoplevel position" );

Stop => Label( -text => "This is grcarma vSVERSION", ) =-> pack;
Stop => Button( -text => "View online documentation",
—command => sub {
if ( Slinux ) {
system ( "x-www-browser https://github.com/pkoukos/grcarma/wiki" );
}
elsif ( Smac ) {
system ( "open https://github.com/pkoukos/grcarma/wiki" );
}
elsif ( Swindows ) {
system ( "start https://github.com/pkoukos/grcarma/wiki" ) ;
}
}, ) —-> pack;
}
F A A A
#H#4 The subroutine that determines the cumulative size of the various carma results folders #H#

B R R R

sub folder size {
no warnings;

my Ssize;
foreach ( glob ( "carma results*/*" ) ) {
my (filestats = stat $ ;
Ssize 4= Sfilestats[7] if ( not -1 );
}

Swd size = sprintf( "%d", S$size / 1024 / 1024 );
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