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MMTSB/CTBP Workshop                          August 4-9, 2009 

Credits: This lecture and associated tutorials were built upon materials  
         originally created by Lennart Nilsson (Karolinska Institutet)  
         for the MMTSB/CTBP Workshop of 2006.  

86176,19&(':&;<7=.+1+&

•! %(,'&!"#$%%&('()*+,+&>.:<)1+&

•! ?@(>=)1+&.A&B4*=,C()D&('()*+,+&
–! 347<C4<7()&=7.=17E1+F&+.)61'4F&C)<+417,'G&H&&

–! ;7.6,:1&(&I1J17&<':17+4(':,'G&.A&401&=0,).+.=0*&(':&I(+,C&K.9&.A&
!"#$%%&('()*+,+&

–! L>=7.61&(I,),4*&4.&+.74&407.<G0M<':17+4(':&401&!"#$%%&:.C<>1'4+&
4.&).C(41&401&4..)+&A.7&401&+=1C,NC&('()*+,+&40(4&,+&'11:1:&

•! -01&'<>I17&.A&('()*+,+&4..)+&,'&!"#$%%&+E))&:(OO)1&>1&
–! P,':&01)=Q&4<4.7,()+F&41+4&C(+1+F&!"#$%%&A.7<>F&B1@=174+D&H&

–! -71(+<71&0<'E'GR&

S&/,('0('&!01'& T&

U0(4&,+&B('()*+,+DR&

•! -01&=7.C1++&.A&1@47(CE'G&C174(,'&=7.=17E1+&A7.>&+,><)(E.'&
–! 8V1'&A.7&401&=<7=.+1&.A&(++1++>1'4F&6(),:(E.'&.7&=71:,CE.'&

–! -01&,>=.74('4&A.C<+&.A&C.''1CE'G&4.&1@=17,>1'4&

•! 3.>1&I(+,C&('()*+,+&,++<1+&
–! U0(4&:.&L&9('4&4.&W'.9&A7.>&>*&+,><)(E.'R&".9&C('&40,+&01)=&9,40&

>*&+C,1'ENC&=7.I)1>R & &XX&"#Y?&-8&Z?&#[[$?33?[&?#$\]&^^^&
& & & &&

–! #&+,'G)1&'<>I17&_1'17G*F&$GF&H`&&&a&C.'617G1'C1R&

–! ;7.=17E1+&.A&(&+,'G)1&+47<C4<71 &&a&71=71+1'4(E61R&

–! ;7.=17E1+&.A&('&1'+1>I)1 & &&a&0.9&>('*R&

–! -,>1X:1=1':1'C1 & & & &&a&E>1&+C()1R&

•! -0,+&)1C4<71&_(':&(++.C,(41:&4<4.7,()+`&.')*&A.C<+&.'&401&
41C0',C()&(+=1C4+b&

S&/,('0('&!01'& c&

Z(+,C&P).9&.A&8=17(E.'+&,'&!"#$%%&

•! $1>1>I17&40(4&!"#$%%&.')*&=7.6,:1+&A<'CE.'()&I).CW+b&

•! -01&<+17&'11:+&4.&97,41&=7.G7(>+F&.7F&!"#$%%&B,'=<4&
+C7,=4+DF&4.&+=1C,A*&401&C.>=.+,E.'&(':&K.9&.A&.=17(E.'+&

S&/,('0('&!01'& d&

$1(:&,'&401&A.7C1&
N1):&_4.=.).G*&(':&
=(7(>1417&N)1+`&

$1(:&.7&e1'17(41&
=7.41,'&+47<C4<71&

N)1&_;3P`&

$1(:&,'&401&
,',E()M71A171'C1&

C..7:,'(41&

$1(:&C..7:,'(41&
.7&47(f1C4.7*&

#'()*+,+&&
_9,40&N)1&.<4=<4+`&

#)>.+4&())&!"#$%%&('()*+,+&,+&:.'1&I*&
=.+4X=7.C1++,'G&.A&(&C..7:,'(41&.7&47(f1C4.7*&

_(&C.))1CE.'&.A&C..7:,'(41+`&N)1b&

#&47(f1C4.7*&>(*&I1&=7.C1++1:&71C<7+,61)*&
A7(>1&I*&A7(>1&.7&(+&(&90.)1&9,40,'&401&

,'=<4&+C7,=4&:1=1':,'G&.'&401&('()*+,+&4..)b&&



_C`&/,('0('&!01'& g&

* Compute CA rmsd between two coordinates!

*!

!Read topology and parameter (aka force field)!

read  rtf card name toppar/top_all22_prot.inp!

read para card name toppar/par_all22_prot.inp!

!Read PSF and initial/reference coordinates!

read psf  card name 3gb1_solv.psf!

read coor pdb resid name 3gb1_solv.pdb!

!Save a copy in the COMParison coordinate set!

coor copy comp!

!Read another set of coordinates!

read coor pdb resid name nptprod.pdb!

!Compute the heavy atom and CA RMSD values!

coor orient rms select type CA end!

set carms = ?rms!

write title name rmsd.dat!

* CA rms = @carms!

*!

stop!

title 

(vs comments) 

force field 

PSF 
reference coor. 

coor. to analyze 

RMSD analysis 

Output 

?@47(C4&A7.>&B7>+:X+,'G)1=:Ib,'=D&

L'417'()&(':&5+17X[1N'1:&Y(7,(I)1+&

•! L'417'()&6(7,(I)1+Q&),+41:&,'&+<I+4b:.C&
–! Y()<1+&(++,G'1:&I*&71)(41:&C0(7>>&.=17(E.'+&_1bGbF&('()*+,+`b&&

–! #CC1++1:&I*&?VARIABLE_NAME!

–! h.4&:,71C4)*&>.:,N(I)1&,'&,'=<4&+C7,=4+&

•! 5+17&:1N'1:&6(7,(I)1+&_+11&>,+C.>b:.C`&
–! !71(41:&(':&>(',=<)(41:&:,71C4)*&9,40,'&('&,'=<4&+C7,=4&

–! -.&C71(41&.7&>.:,A*Q& &set  VARIABLE = VALUE!
& & & & &&&&& & &&&&&calc VARIABLE = …!

–! #CC1++1:&I*&@VARIABLE_NAME&

•! 3=1C,()&<+17&(CC1++,I)1&6(7,(I)1+&@1 - @9!
–! !('&I1&<+1:&,'&+*+41>&C.>>(':&C())+&

•! 3!#\(7Q&(CC1++&4.&,'417'()&:(4(&_C0(7G1+F&>(++F&H`&(':&()).9&
+,>=)1&(77(*&(7,40>1EC&9,40,'&401&,'=<4&+C7,=4+&&_+C()(7b:.C`&

S&/,('0('&!01'& i&

_C`&/,('0('&!01'& j&

read  rtf card name toppar/top_all22_prot.inp!

read para card name toppar/par_all22_prot.inp!

read psf  card name 3gb1_solv.psf!

read coor pdb resid name 3gb1_solv.pdb!

coor copy comp!

!Open file unit of trajectory input!

open read unit 13 file name nptprod.dcd!

!Open the output file and write header!

open write unit 11 card name rmsd-rgyr-correl.dat!

!Invoke CORREL mode!

correl maxtime 1000!

   !request RMS with orient and radius of gyration!

    enter v1 rms orient!

    enter v2 gyra!

   !specify the trajectory to process!

    traj firstu 13 nunit 1  !

   !write the time series to a file    !

    edit v1 veccod 2!

    write v1 dumb time unit 11!

end  ! Exit CORREL!

stop!

force field 

PSF 
reference coor. 

traj to analyze 

Output file 

Request RMSD 
and Rg analysis 

Analyze! 

Write output 

?@47(C4&A7.>&B7>+:X7G*7X47(fXC.771)b,'=D&

%(,'&!"#$%%&#'()*+,+&%.:<)1+&&

•! !8$%#hQ&+,'G)1&C..7:,'(41&+14+F&(617(G1+&.A&47(f1C4.7,1+&
_C.7>('b:.C`&
–! Z(+,C&A.7>(4Q&COOR XXXX !

•! k5L!2Q&l<,CW&('()*+,+&.A&+,'G)1&C..7:,'(41&+14+&_>,+C.>b:.C`&

•! ?'17G,1+Q&?h?$G*&(':&Lh-?(CE.'&1'17G*&_1'17G*b:.C`&

•! !8$$?\Q&E>1X+17,1+&(':&C.771)(E.'&A<'CE.'+&A7.>&
47(f1C4.7,1+&_('()*O1&47(f1C4.7,1+`&_C.771)b:.C`&
–! #&+14&.A&+<IXC.>>(':+&9,40,'&401&!8$$?\&I).CWb&

•! 3.)61'4&('()*+,+Q&!88$&#h#\F&$[P38\&_7:A+.)b:.C`&

•! h%$&('()*+,+Q&h%$&_'>7b:.C`&

•! k<(+,X0(7>.',C&>.:1+Q&YLZ$#h&_6,I7('b:.C`&

S&/,('0('&!01'& m&
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;(74&L!&3,'G)1&347<C4<71&#'()*+,+&

•! 347<C4<7()&G1.>147*&:(4(&_COOR .7&QUICk`&
–! [,+4('C1F&('G)1F&:,01:7()F&7(:,<+&.A&G*7(E.'F&)1(+4X+l<(71+X=)('1&

407.<G0&+14&.A&(4.>+F&+<G(7&C.'A.7>(E.'+&_=<CW17,'G`F&01),@&
.7,1'4(E.'F&G1.>147*&C1'417&.7&C1'417&.A&>(++F&H&

•! ?'17G*&:(4(&_ENERgy .7&GETE .7&INTEraction`&
–! ?'17G*Q&())&417>+&(CC1++,I)1&I*&,'417'()&6(7,(I)1+&_1bGbF&R1'17`&

–! P.7C1+F&C.'47,I<E.'+&A7.>&1(C0&(4.>&_.7&+<I+14+&.A&(4.>+`F&
,'417(CE.'&1'17G*&I14911'&+=1C,N1:&+14+&.A&(4.>+&

•! !.>=.+,41&:(4(&
–! 31C.':(7*&+47<C4<71&('()*+,+Q&COOR SECS&_[33;XI(+1:`&

–! "*:7.G1'&I.':+&_COOR HBONd`F&$%3[F&+.)61'4&(CC1++,I)1&+<7A(C1&
(71(&_COOR SURF)F&6.)<>1F&C(6,E1+F&C.'4(C4+F&,'17E(&41'+.7F&Hb&

•! 3,'G)1&+47<C4<71&('()*+,+&C('&I1&=<4&,'&(&)..=&4.&('()*O1&
47(f1C4.7,1+&

S&/,('0('&!01'& n&

e1.>147,C&?@(>=)1+&

S&/,('0('&!01'& op&

 quick 34 41       =7,'4+&:,+4('C1&I14911'&(4.>+&cd&(':&do&

 quick 34 41 52     =7,'4+&('G)1&I14911'&(4.>+&cdF&do&(':&gT&

7(:,<+&.A&G*7(E.'Q&

 coor rgyr mass select ires 3:28 end!

>,',><>&:,+4('C1&I14911'&49.&+14+&.A&(4.>+Q&&&&&&

 coor mindist sele segid prot end sele segid dna end!

C..7:,'(41&+4(E+EC+&_@F*FO&>,'F&>(@&(':&(617(G1`Q&

 coor stat!

:,=.)1&>.>1'4: !coor dipole!

$%3[&I14911'&>(,'&(':&C.>=&C..7:,'(41+F&(V17&.=E>()&+<=17=.+,E.'Q&

 coor orient rms!

3.)61'4&(CC1++,I)1&+<7A(C1&(71(&.A&1(C0&+1)1C41:&(4.>F&:,+71G(7:,'G&401&71+4Q&

 coor surface select segid prot .or. segid dna end!

%.+4&.A&401+1&C.>>(':+&()+.&+14&!"#$%%&6(7,(I)1+&_?xxxF&+<I+4b:.C`&

?'17G*&1@(>=)1+&

_C`&/,('0('&!01'& oo&

C.>=<41&1'17G*&417>+&(':&A.7C1+F&&=7,'4&1'17G*&(':&(617(G1&A.7C1Q 

 energy!

,'417(CE.'&1'17G*&I14911'&49.&+14+&.A&(4.>+q&1'17G*&417>+&40(4&.')*&
:1=1':1'4&.'&(4.>+&,'&.'1&+14&(71&'.4&C.>=<41:Q&

 update !+14&<=&'1C1++(7*&'.'I.':&),+4+&A.7&1'17G*&C()C<)(E.'   

 interaction select segid prot end sele segid lig end!

(V17&('&1'17G*&16()<(E.'&401&A.7C1&_WC()M>.)Mr`&.'&1(C0&(4.>&,+&(6(,)(I)1Q&

 coor force comp ^&C.=*&A.7C1&,'4.&C.>=(7,+,.'&+14!

 scalar xcomp show sele type ca end ^&=7,'4&P@&.'&())&!#&(4.>+  !
C.'47,I<E.'+&A7.>&1(C0&(4.>F&1@C)<:,'G&I.':&1'17G*&417>+&_('()*+b:.C`Q&&&&&&

 analysis on & & &^&4<7'&.'&401&=(7,E.'&('()*+,+!

 skipe bond!

 energy!

 scalar econt show ! !^&=7,'4&(4.>,C&C.'47,I<E.'+ !

 echo ?ener ?elec ?grms  !^&1'17G*b:.C&

"*:7.G1'&Z.':,'G&#'()*+,+&

•! 31617()&=(7(>1417+&C('&I1&<+1:&4.&C0(7(C417,O1&401&0XI.':Q&

–! 7_[X#`F&7_"X#`F&!_[X"X#`F&!_"X#X##`&

•! !"#$%%&0(+&),+4+&_,'&401&;3P`&.A&401&[.'.7+F&#CC1=4.7+&(':&
#CC1=4.7&#'41C1':1'4+F&A7.>&[8h8$&(':&#!!?;-8$&
+4(41>1'4+&,'&401&$-P&_()+.&(6(,)(I)1&(+&C.>>(':+`&

–! -01+1&+=1C,NC(E.'+&(71&<+1:&I*&COOR HBONd&('()*+,+&A(C,),4*&

S&/,('0('&!01'& oT&

N H O C 

D H A AA 



"*:7.G1'&Z.':&!7,417,(&

•! P7(CE.'&.A&I(CWI.'1&hX"H8&
0*:7.G1'&I.':+&A.<':&,'&(&
+,><)(E.'&<+,'G&:,s171'4&
C7,417,(&_[1\..A&14&()&/#!3`b&

•! -01&+,>=)1&C7,417,.'&7_"X
#`tTbdr&,+&71(+.'(I)1b&#&
C.771)(E.'&I14911'&401&7_"X#`&
(':&!_[X"X#`&C7,417,(&9(+&()+.&
.I+1761:F&:<1&4.&+417,C&C)(+0&
I14911'&#&(':&[F&1@=)(,','G&
90*&401&('G)1&C7,417,.'&&(::+&
),J)1&1@47(&,'&40,+&C(+1b&&

S&/,('0('&!01'& oc&

Ref. De Loof, H., Nilsson, L., and 
Rigler, R. (1992) JACS 114, 4028-35. 

"XZ.':&#'()*+,+&A.7&(&3,'G)1&347<C4<71&

•! -01&COOR HBONd C.>>(':&_C.7>('b:.C`&N':+&(':&),+4+&())&
0*:7.G1'&I.':+&I14911'&49.&(4.>X+1)1CE.'+&I(+1:&.'&7_"X

#`F&(':&.=E.'())*&!_[X"X#`b&&

•! -01&C.>>(':&<+1+&(CC1=4.7M:.'.7&),+4+&,'&401&;3P&4.&,:1'EA*&
=.++,I)1&0*:7.G1'&I.':,'G&(4.>+b&LA&[8h8M#!!?&+4(41>1'4+&
(71&>,++,'G&A.7&+.>1&71+,:<1_+`&,'&*.<7&$-P&*.<&0(61&4.&(::&
401+1&(':&71G1'17(41&401&;3P&I1A.71&<+,'G&!88$&"Z8h:&_40,+&
>(*&I1&401&C(+1&A.7&-L;c&71+,:<1+`b&

S&/,('0('&!01'& od&

N

N H O C

!88$&"Z8h[&?@(>=)1+&

S&/,('0('&!01'& og&

  coor hbond sele type hn end sele type O end!

  coor hbond sele segi prot end sele segi wat end verb!

P.7&1(C0&:.'.7M(CC1=4.7&,'&401&N7+4&+1)1CE.'&401&'<>I17&.A&0*:7.G1'&I.':+&4.&
('*&(CC1=4.7M:.'.7&,'&401&+1C.':&+1)1CE.'&,+&=7,'41:&.<4b&

21*9.7:&VERBose G,61+&(&>.71&:14(,)1:&),+E'G&40(4&,'C)<:1+&401&,:1'E4*&.A&401&
(4.>+&,'6.)61:&,'&401&+1C.':&+1)1CE.'F&(':&401&(C4<()&G1.>147*b&

!"#$%%&+<I+E4<E.'&6(7,(I)1+&?NHBOND (':&?AVNOHB (71&+14&,A&VERBose 
,+&'.4&<+1:b&

  coor hbond sele segi prot end sele segi dna end bridge tip3!

-0,+&A.7>&N':+&(':&),+4+&())&,'+4('C1+&90171&(&71+,:<1&9,40&401&'(>1&tip3 ,+&
0*:7.G1'&I.':1:&4.&+.>1&(4.>&,'&I.40&+1)1CE.'+F&,'&40,+&C(+1&9(417&I7,:G1+&
I14911'&(&=7.41,'&(':&(&[h#&>.)1C<)1b&&

3.>1&;Z!&C('&I1&0(':)1:b&-01&4..)&COOR CONTact :.1+&'.4&<+1&(CC1=4.7M
:.'.7&),+4+&,'&401&;3P&_=<71)*&:,+4('C1&I(+1:`b&&

;7.41,'&31C.':(7*&347<C4<71&#'()*+,+&

•! ;7.41,'+&<+<())*&0(61&(&0,G0&C.'41'4&.A&+1C.':(7*&+47<C4<71&
1)1>1'4+F&"X01),C1+&(':&#X+0114+&

•! !"#$%%&<+1+&401&2(I+C0u3(':17&>140.:&_!""#q&2(I+C0F&
UbF&(':&3(':17F&!b&_onmc`b&Z,.=.)*>17+&TTF&TgjjXTicj`F&90,C0&
,+&I(+1:&.'&=(J17'+&.A&I(CWI.'1&0*:7.G1'&I.':+b&-01&:1A(<)4&
0*:7.G1'&I.':&C7,417,.'&0171&,+&7_"X#`tTbirb&&

•! ?@(>=)1Q&

   COOR SECS SELE SEGID PROT END SELE SEGID PROT END!

&P,':+&+1C.':(7*&+47<C4<71+&,'&401&N7+4&+1)1CE.'F&9,40,'&401&C.'41@4&.A&401&
+1C.':&+1)1CE.'F&1bGbF&(&#&X+47(':&,'&401&N7+4&+1)1CE.'&9,))&I1&71C.G',O1:&
(+&+<C0&,A&,4&A.7>+&(==7.=7,(41&0*:7.G1'&I.':+&4.&71+,:<1+&,'&401&+1C.':&
+1)1CE.'b&314+&!"#$%%&6(7,(I)1+&_?nalpha ?nbeta`F&(':&714<7'+&
K(G+&,'&WMAIN (77(*&_pQ&C.,)F&oQ&()=0(F&TQ&I14(`b&

S&/,('0('&!01'& oi&



;(74&LLQ&#'()*+,+&.A&-7(f1C4.7,1+&

•! -.&.I4(,'&(617(G1+M:,+47,I<E.'+&_CORMAN 14C`F&E>1&+17,1+&
_CORREL 14C`&

•! 31617()&>.:<)1+MC.>>(':+&C('&:,71C4)*&(CC1++&47(f1C4.7,1+&
_C..7:,'(41+&.7&61).C,E1+`F&1G&CORREL (':&NMR!

•! -7(f1C4.7*&+=1C,NC(E.'Q&<+1:&,'&><)E=)1&>(f.7&C.>>(':+&

&&&&first n nunit k begin m1 skip m2 stop m3!

&#CC1++&!"I,'(7*&N)1+&.'&<',4+&#"4.&#$!%&b&?@47(C4&1617*&'(Q40&C..7:,'(41&+14&
I14911'&'&"(':&')b&'&F&'(F&')"(71&+=1C,N1:&(+&,'41G7(E.'&+41=&
'<>I17+&A7.>&401&+4(74&.A&401&90.)1&+,><)(E.'b&

$%&'()*Q&!.>=<41&(617(G1&+47<C4<71&(':&$%3&K<C4<(E.'+&_,'&WMAIN`Q&

! open read file unit 51 name myfile_4.trj!

! open read file unit 52 name myfile_5.trj!

&&&&coor dyna first 51 nunit 2 begin 2500 skip 50 stop 5000!

S&/,('0('&!01'& oj&

"XZ.':&#'()*+,+&.A&-7(f1C4.7,1+&

S&/,('0('&!01'& om&

   coor hbond first 51 nunit 3 skip 2500 – !

   sele segid prot end sele segid wat verbose!

!.>=<41+&())&0*:7.G1'&I.':+&I14911'&401&49.&+1)1CE.'+&A.7&1(C0&+=1C,N1:&C..7:,'(41&
A7(>1b&

P.7&1(C0&(CC1=4.7M:.'.7&,'&N7+4&+1)1CE.'Q&=7,'4&(617(G1&'<>I17&.A&0*:7.G1'&I.':+&(':&
401&(617(G1&),A1E>1&.617&401&47(f1C4.7*b&h.41&40(4&32L;&C('&,'K<1'C1&401&),A1E>1&
1+E>(41b&g=+&71+.)<E.'&>1('+&40(4&,'417>,J1'4&I71(W+&t&g=+&(71&)1++&),W1)*&4.&C.<'4&
(+&(&71()&:,+7<=E.'b&

-01&617I.+1&W1*9.7:&0(+&49.&1s1C4+Q&
&,`&(&>.71&:14(,)1:&+<>>(7*&9,40&(4.>&,:1'ENC(E.'+&A7.>&401&+1C.':&+14&,+&=7,'41:b&
,,`&1(C0&E>1&('&,'+4('C1&.A&(&0*:7.G1'&I.':&,+&I7.W1'&,'A.7>(E.'&(I.<4&40,+&161'4F&
,'C)<:,'G&401&:<7(E.'&.A&40,+&=(7EC<)(7&0*:7.G1'&I.':F&,+&=7,'41:b&

P.7&0*:7.G1'&I.':+&4.&+.)61'4F&<+1&(&71C1'4171:&47(f1C4.7*F&.7&401&COOR HBOND 
+<==.74&A.7&+.>1&;Z!&4*=1+b&

[,+4('C1&_<',4&,70,`&(':&E>1&_<',4&,40,`&:,+47,I<E.'+&.A&0*:7.G1'&I.':+Q&

   coor hbond first 51 nunit 3 skip 2500 – !

   sele segid prot end sele segid wat irhi 21 ithi 22!

3.)61'4&347<C4<7()&#'()*+,+&

•! $(:,()&:,+47,I<E.'&A<'CE.'&&

&_+!,`&

&90171&h*+_7F$7`&,+&401&(617(G1&'<>I17&.A&+&+,41+&A.<':&,'&(&+01))F&$7&40,CWF&
(4&:,+4('C1&7&&A7.>&401&*&+,41+F&Y3&401&6.)<>1&.A&40,+&+01))F&(':&%+&401&
(617(G1&'<>I17&:1'+,4*&.A&Z&+,41+&,'&401&+*+41>b&!"#$%%&C('&C.>=<41&
%+F&.7&,4&C('&I1&G,61'&I*&<+17b&

S&/,('0('&!01'& on&

),(

),(
)(

rrV

rrN
rg

SB

AB
AB

!

!
=
"

SPC/E 

SPC 

TIP3P 

RDF of a LJ liquid 

$[P&#'()*+,+&,'&!"#$%%&

S&/,('0('&!01'& Tp&

!"#$%%&4..)+Q&RDFSOL (':&COOR ANALysis!

&$%&'()*-.Q&G_7`&A.7&9(417+q&401&=7.G7(>&:1A(<)4+&(71&<+1:&4.&C()C<)(41&401&
:1'+,4*&<+,'G&+1)1C41:&(4.>+&9,40,'&op&#&_RDSP W1*9.7:`&.A&401&
71A171'C1&=.,'4&_pFpFp`&_REF W1*9.7:`&

   open unit 21 read unform name pept.dcd!
   open unit 31 write form name  pept.goo!

   open unit 32 write form name  pept.goh!

   open unit 33 write form name  pept.ghh!
   !WATEr gets all three g(r) functions computed!

   coor anal water select type OH2 end –  !
     igdist 31 ioh 32 ihh 33 – !

     mgn 100 dr 0.1 rsph 999.9  -!

     firstu 21 nunit 1 skip 500 -   !traj specification!
     xbox 30.0 ybox 30.0 zbox 30.0  !PBC information!

-0711&C.)<>'+&(71&97,J1'&4.&1(C0&vbGvv&N)1Q&7&_r`F&G_7`F&4.4()&'<>I17&.A&
C.'NG<7(E.'+&9,40,'&7b&&?@C)<:1:&6.)<>1&(':&;Z!&C('&I1&C.771C41:&A.7b       &



$[P&#'()*+,+&,'&!"#$%%&

S&/,('0('&!01'& To&

!"#$%%&4..)+Q&RDFSOL (':&COOR ANALysis!

&$%&'()*-/Q&G_7`&A.7&&9(417&.@*G1'+&974&I(CWI.'1&(>,:1&0*:7.G1'+&&&

   open unit 21 read unform name pept500.cor!

   open unit 31 write form name  pept500.gonh!

   coor anal select type oh2 end  - !
     site select type HN end multi – !

     firstu 21 nunit 1 skip 500 -  !
     isdist 31 mgn 100 dr 0.1 rsph 999.9!

When several solute atoms are specified as the site, their average position will 
be used as the reference position if MULTi is not present 

Several types of analysis (with some exceptions) may be combined in a single 
”coor analysis” command (see corman.doc). 

!88$&#h#\Q&"*:7(E.'&#'()*+,+&

S&/,('0('&!01'& TT&

!()C<)(41&'<>I17&.A&+.)61'4&>.)1C<)1+&9,40,'&(&+=1C,N1:&:,+4('C1&
.A&(&+,41&_,'6.W1:&I*&+=1C,NC(E.'&.A&rhyd (':M.7&ihydn`Q&

&&&RNHYDRR X&'<>I17&.A&+.)61'4&>.)1C<)1+&_71+,:<1+`&
&&&RNHYDAR X&'<>I17&.A&+.)61'4&(4.>+&
&&&RNHYDAA X&'<>I17&.A&+.)61'4&(4.>+&9,40,'&$"][&.A&+.)<41&(4.>+&&

_c&9(417&>.)1C<)1+&9,40,'&$"][&.A&(&jX(4.>&+.)<41&!&h"][##wic`&

314+&401&!"#$%%&6(7,(I)1+&4.&401&(617(G1+&.617&401&47(f1C4.7*F&(':&=7,'4+&401&
6()<1+&4.&401&).GN)1q&.=E.'())*&()+.&4.&(&N)1&1617*&E>1+41=&_,A&IHYDN>0`b&

 coor anal sele resn tip3 .and. type oh2 end -"
 site sele resn asp .and. type od1 show end multi -"
 firstu 21 nunit 1 skip 500   rhyd 3.0!

012*Q&].<&'11:&W1*9.7:&%5\-,&,A&401&+.)<41&_401&3L-?`&0(+&>.71&40('&.'1&(4.>b&

5+1&COOR ANAL IHIST&&4.&G14&(&c[&:,+47,I<E.'&_0,+4.G7(>`&

!88$&#h#\Q&31)A&[,s<+,.'&

•! -01&:,,s<+,.'&C.1xC,1'4&[&C('&I1&C.>=<41:&<+,'G&401&
?,'+41,'&71)(E.'Q&

–! %3[&,+&401&>1('&+l<(71&:,+=)(C1>1'4&t_3_4`X3_p``Ty&

•! !"#$%%&C()C<)(E.'&.A&%3[&_,'6.W1:&I*&&imsd`&

S&/,('0('&!01'& Tc&

DttMSD
t

6)(lim =
!"

  open unit 21 read unform name pept500.cor!

  open unit 31 write form name  pept500.msd!

  coor anal select type oh2 end  - !

    firstu 21 nunit 1 skip 10 –!

    imsd 31 rspin 0.0 rspout 999.9 ncors 100 -!

    xbox @6 ybox @7 zbox @8!

!"#$%%&9,))&=7,'4&('&1+E>(41&.A&[F&I<4&*.<&+0.<):&=).4&
%3[_4`&(':&C.>=<41&[&A7.>&401&+).=1&.A&401&),'1(7&=(74b&

#&3(>=)1&%3[&P<'CE.'&

_C`&/,('0('&!01'& Td&

 “msd2.dat”    
     time (ps)        MSD (Å2) 

     0.000000       0.000000 
     0.200000       0.666211 
     0.400000       1.471468        
     0.600000       2.197925 
     0.800000       2.877727 
     1.000000       3.546650 
     1.200000       4.227092 
     1.400000       4.904824 
     1.600000       5.579034 
     …. 

D ~ 5.2 x 10-5 cm2/s 

Calculated from a 1 ns simulation of a TIP3P water box. 



U1&(71&()>.+4&:.'1&H& !8$$?\&

S&/,('0('&!01'& Ti&

-01&CORREL >.:<)1&_C.771)b:.C`&()).9+&*%23&4516&.A&6(7,.<+&E>1X+17,1+&
A7.>&(&47(f1C4.7*F&'&67(8)&516&.A&401+1&E>1X+17,1+&(':&C()C<)(E.'&.A&
4133*)&516&A<'CE.'+b-,>1X+17,1+&,'&!"#$%%&(71&+47<C4<71:&:(4(&+14+&
9,40&(&'<>I17&.A&=7.=17E1+b&

correl [maxtime n] [maxseries m] [maxatoms k]!

  enter name1 type [optional type-dependent info]!
  enter name2   …!

   .!
   .!
  traj nfirst int nunit int begin int skip int end int!

  mantime name action!
  edit name …!

  read name ! Can be simple data file, eg results from"
          !  interaction energy calculations!

  corfun name1 name2!

  write name unit int!

end!

_C`&/,('0('&!01'& Tj&

read  rtf card name toppar/top_all22_prot.inp!

read para card name toppar/par_all22_prot.inp!

read psf  card name 3gb1_solv.psf!

read coor pdb resid name 3gb1_solv.pdb!

coor copy comp!

!Open file unit of trajectory input!

open read unit 13 file name nptprod.dcd!

!Open the output file and write header!

open write unit 11 card name rmsd-rgyr-correl.dat!

!Invoke CORREL mode!

correl maxtime 1000!

   !request RMS with orient and radius of gyration!

    enter v1 rms orient!

    enter v2 gyra!

   !specify the trajectory to process!

    traj firstu 13 nunit 1  !

   !write the time series to a file    !

    edit v1 veccod 2!

    write v1 dumb time unit 11!

end  ! Exit CORREL!

stop!

force field 

PSF 
reference coor. 

traj to analyze 

Output file 

Request RMSD 
and Rg analysis 

Analyze! 

Write output 

?@47(C4&A7.>&B7>+:X7G*7X47(fXC.771)b,'=D&
_C`&/,('0('&!01'& Tm&

read  rtf card name toppar/top_all22_prot.inp!

read para card name toppar/par_all22_prot.inp!

read psf  card name 3gb1_solv.psf!

read coor pdb resid name 3gb1_solv.pdb!

coor copy comp!

!Open file unit of trajectory input!

open read unit 13 file name nptprod.dcd!

!Open the output file and write header!

open write unit 11 card name rmsd-rgyr-corman.dat!

!Process a trajectory using a loop!

traj firstu 13 nunit 1 !

set inx = 1!

label nextframe!

    traj read!

    coor orient rms select .not. resn tip3 end!

    coor rgyr select .not. resn tip3 end!

    write title unit 11!

    *@inx ?rms ?rgyr!

    *!

incr inx by 1!

if inx le 100 goto nextframe!

stop!

force field 

PSF 
reference coor. 

traj to analyze 

Output file 

Traj specification 

Start of loop 

RMSD and Rg 
analysis 

Write output 

End of loop 
?@47(C4&A7.>&B7>+:X7G*7X47(fXC.7>('b,'=D&



!.771)(E.'&P<'CE.'&#'()*+,+&

•! -,>1&+17,1+&:(4(F&A_4`F&(':&>('*&&71)(@(E.'&=01'.>1'(&(71&
.V1'&1(+*&4.&C0(7(C417,O1&I*&C.771)(E.'&A<'CE.'+&

–! ;7.6,:1&:,71C4&),'W+&4.&1@=17,>1'4()&.I+176(I)1+&_E>1&+C()1F&.7:17&
=(7(>1417F&+=1C47()&:1'+,4*F&14C`&_%3[&,+&(&C.771)(E.'&A<'CE.'^`&

•! $%&'()*Q&E>1X:1=1':1'4&K<.71+C1'C1&(',+.47.=*&

S&/,('0('&!01'& Tn&

)()()( !! +"= tftfC

Time-resolved 

fluoresence 

Short pulse of polarized light excites 
(mainly) those chromophores with 
!

abs
 parallel to polarization of pulse 

Emission occurs briefly (ps-
ns) after excitation, when 
chromophore may have 
changed orientation 

-,>1X:1=1':1'4&K<.71+C1'C1&(',+.47.=*F&7_4 &̀

•! 7_4`&,+&71)(41:&4.&7.4(E.'()&:,s<+,.'&.A&401&C07.>.=0.71b&

–! ;T_@`&w&_c@
T&Xo`MT&,+&T':&.7:17&\1G1':71&=.)*'.>,()b&

–! P.7&(&7,G,:&+=017,C()&>.)1C<)1F&7_4`&z&1@=&_&X4M&`b&

•! ?s1CE61&C.771)(E.'&E>1&

–! &1&w&&&A.7&+,'G)1&1@=.'1'E()+&

S&/,('0('&!01'& cp&
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!.>=<E'G&7_4`&,'&!"#$%%&!8$$?\&

S&/,('0('&!01'& co&

  correl maxtime 2000 maxseries 10 maxatom 20!

  ENTER LA  VECTOR XYZ prt 8 NE1  prt 8 CZ3 -!

                       prt 8 NE1  prt 8 CE3!

  traj firstu 62  nunit 2!

  mantime la normal ! ! !! Normalize vector!

  corfun la la p2 ! ! !! Compute p2!

  write corr dumb time unit 31!

  END!

!.>=<41+&7('W&T&C.771)(E.'&A<'CE.'&A.7&
(&<',4&61C4.7&().'G&401&(617(G1&.A&61C4.7+&
h?oX!{c&(':&h?oX!?cb&-0,+&(==7.@,>(41+&&
401&\(&47('+,E.'&:,=.)1&,'&-7=& C'3 

C(3 

N'1 

h%$&$1)(@(E.'&#'()*+,+&

•! L>=)1>1'41:&9,40&h%$&>.:<)1&_'>7b:.C`&

•! !.>=<41&71)(@(E.'&C.'+4('4+&_$oF&$TF&h8?`&(4&(&+=1C,N1:&N1):&
+471'G40F&G,61'&('&1+E>(41&.A&>.)1C<)(7&4<>I),'G&E>1b&

•! #))&71)(@(E.'&C.'+4('4+&(71&71)(41:&4.&401&.7,1'4(E.'()&
C.771)(E.'&A<'CE.'&.A&401&I.':&61C4.7&_1bGbF&hX"`b&-01&401.7*&
,+&l<,41&,'6.)61:b&&

•! Z1+,:1+&401&71)(@(E.'&C.'+4('4+F&()+.&=7,'4&.<4&G1'17()&.7:17&
=(7(>1417+F&1s1CE61&C.771)(E.'&E>1+b&8'1&C('&71l<1+4&
.<4=<4&.A&401&I.':&61C4.7&E>1&+17,1+&7_4`&(':M.7&401&
C.771)(E.'&A<'CE.'+&C_4`b&

•! #&A19&71A171'C1+Q&
–! Z7<+C091,)17&14&()bF&,*-.&oodF&TTmn&_onnT`&

–! !01'&14&()bF&,/"+01'12/"3456&TnF&Tdc&_Tppd`&

S&/,('0('&!01'& cT&



?@(>=)1&.A&h%$&$1)(@(E.'&#'()*+,+&

_C`&/,('0('&!01'& cc&

NMR!

  RTIMES select type N  end select type HN end !

  DYNA firstu 51 nunit 1 -!
     rtumbl 9000.0 hfield 11.74 cut 1.5 tmax 5000 -!

     ilist 21 iwrite 11 C(t) R(t)  ! Output options!

END!

This example was to process a 10-ns trajectory of DHFR in TIP3P water. 

RTIMES&71l<1+4+&71)(@(E.'&('()*+,+&A.7&())&61C4.7&I14911'&(4.>&4*=1+&h&(':&"h&
9,40,'&cut 1.5&4.&I1&C.>=<41:b&

#++<>,'G&40(4&401&>.)1C<)(7&4<>I),'G&E>1&,+&n&'+&_rtumbl 9000.0`&(':&401&
>(G'1EC&N1):&+471'G40&,+&oobjd&-&_hfield 11.74`b&&

tmax 5000&,+&401&)1'G40&.A&C.771)(E.'&A<'CE.'+b&L4&,+&('&,>=.74('4&=(7(>1417&
(':&C('&0(61&(&)(7G1&,'K<1'C1&.'&401&71+<)4+b&8'1&'11:+&4.&1@(>,'1&401&
C.771)(E.'&A<'CE.'&C(t) 4.&C01CW&,A&401&C0.,C1&,+&(==7.=7,(41b&tmax 4*=,C())*&
+0.<):&'.4&I1&G71(417&40('&0()A&.A&401&4.4()&+,><)(E.'&)1'G40b&&&

!)<+417,'G&347<C4<71+&

•! %<)E=)1&>140.:+&(71&(6(,)(I)1&,'&!"#$%%&A.7&C)<+417,'G&

•! CORREL C.'4(,'+&(&C)<+417&()G.7,40>&&_+11&C.771)b:.C`&
–! %(,')*&,'41':1:&A.7&C)<+417,'G&I(+1:&.'&$%3[+&.A&(&+14&.A&I(CWI.'1&

:,01:7()+F&I<4&C.<):&,'&=7,'C,=)1&A.7&('*&E>1&+17,1+&_C(<E.'&'11:+&4.&
I1&4(W1'&,'&>,@,'G&6(7,.<+&=7.=17E1+&9,40&617*&:,s171'4&6(7,('4+`b&

•! RMSDyn&C('&I1&<+1:&A.7&C)<+417,'G&I(+1:&=(,7X9,+1&$%3[+&
I14911'+&+47<C4<71+&,'&(&47(f1C4.7*&_+11&:*'(>Cb:.C`&
–! e1'17(41&(&T[&=Xl&=7.f1CE.'&A.7&6,+<(),O(E.'&

•! -01&%%-3Z&-..)&314&()+.&C.'4(,'+&(&4..)&_1'+C)<+417b=)`&A.7&
+47<C4<71&C)<+417,'Gb&
–! h11:&4.&C.'6174&47(f1C4.7*&4.&%%-3Z&+47<C4<71&1'+1>I)1&

–! %<)E=)1&C)<+417,'G&()G.7,40>+&(6(,)(I)1&

–! >.71&C.'61',1'4&=.+4X=7.C1++,'GQ&>('*&B7.<E'1D&('()*+,+&C('&I1&
l<,41&C.'61',1'4)*&:.'1&9,40&('&(77(*&.A&4..)+^&

S&/,('0('&!01'& cd&

?@(>=)1&.A&!)<+417,'G&9,40&!8$$?\&

_C`&/,('0('&!01'& cg&

correl maxtimesteps 5000 maxseries 150 maxatoms 750!

enter s30 dihe pept 30 n  pept 30 ca  pept 30 c pept 31 n!
enter s41 dihe pept 41 n  pept 41 ca pept 41 c  pept 42 n!

enter f42 dihe pept 41 c  pept 42 n pept 42 ca  pept 42 c!

traj  firstu 62 nunit 3!

edit s30 veccod 3  ! Combine time series for clustering!
cluster s30 angle radius 30.0!

end!

-01&!\53417&C.>>(':&C)<+417+&401+1&:(4(&,'4.&G7.<=+&9,40&+,>,)(7&E>1&
+17,1+&6()<1+F&9,40&&1(C0&C)<+417&I1,'G&:1N'1:&I*&(&|C)<+417&C1'417|b&&-01&
C)<+417&C1'417+&(71&.<4=<4&4.&UNIClusterF&(':&(&),+4&.A&E>1&=.,'4+&(':&
(++,G'1:&C)<+417+&,+&G,61'&,'&401&C)<+417&>1>I17+0,=&N)1&_UNIMember`b&

!71:,4Q&\1''(74&h,)++.'&
!1'471&A.7&347<C4<7()&Z,.C01>,+47*&

[1=(74>1'4&.A&Z,.+C,1'C1+&(':&h<47,E.'&

2(7.),'+W(&L'+E4<414&

0J=QMM999bC+IbW,b+1M>:M>:b04>)&



cj&

L'C.'C)<+,61&?@=17,>1'4+&

 see also, Bionanotechnology D.S. Goodsell 2004 Wiley 

500 Å 
Extreme 

simplification 

Limited 
force field 
accuracy 

Large 
gaps in 

timescales  


