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Table S-1 Observed 1HN PCS values (in ppm) for LBT-Grb2 in complex with Dy3+, Tb3+, Er3+, and Tm3+.
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Figure S-1 LBT attachment to Grb2 SH2. (A) LBT anchoring points were designed based on the structure of the Grb2 SH2domain (PDB code: 1x0n). W60 is the N-terminal residue of Grb2 SH2 domain. The high affinity inhibitor is represented as red sticks. (B) 1H-15N HSQC spectra of 15N LBT-Grb2 with three- (blue), four- (green), and five-residue (orange) linker, in complex with Tb3+.
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Figure S-2 View of the determined isosurfaces of Tb3+, corresponding to PCS of ( 1.03 ppm and ( 0.26 ppm. Positive and negative PCS values are indicated by blue and red, respectively.
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Figure S-3 Overlaid 1H-15N HSQC spectra of 15N LBT-Grb2 measured during the titration of non-labeled pYTN tripeptide. Spectra were acquired using 500 MHz NMR spectrometer at 25 οC.
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Figure S-4 Binding curves for the interaction of Grb2 SH2 and pYTN tripeptide. Averaged chemical shift change (ppm) is plotted against the concentration of the tripeptide. The concentration of Grb2 SH2 was 0.19 mM. 


Script 1 Xplor-NIH script for the docking calculation of Grb2 SH2 and the high-affinity inhibitor.

topology

    @TOPPAR:topallhdg.pro                 

    @hic2.top

end

param

  @parallhdg_procheck_05.pro

  @hic2.par

end

structure 

 @grb.psf

 @dtf.psf

 @tb.psf

 @axis_new_500.psf

 @axis_new_600.psf

 @axis_new_700.psf

end

delete select

  ((resi 60 and name ht2) or (resi 60 and name ht3) or (resi 159))

end

delete select

  ((resi 135 and name he2) or (resi 107 and name he2) or (resi 79 and name he2))

end

evaluate ($knoe  = 0.01) !0.01)   ! noes

evaluate ($kcdi  = 10.0)   ! torsion angles

evaluate ($krama = 0.002)    !rama

evaluate ($kandb = 0.001)

evaluate ($kimdb = 0.001)

evaluate ($klr = 0.001) !long range rama

evaluate ($kvirt1doverall=0.0)

evaluate ($kvirt1d=0.001)

evaluate ($kvirt2d=0.001)

evaluate ($kvirt3d=0.001)

evaluate ($k_ncs = 200.01)

! Read experimental restraints

noe

 nres=30000

 class tensor

  @tensors.tbl

 class all

  @noe.tbl

end

noe

 ceiling=10

 averaging  * cent

 potential  * soft

 scale tensor 500.

 scale others 50.

 sqoffset   * 0.0

 sqconstant * 1.0

 sqexponent * 2

 soexponent * 1

 asymptote  * 0.1

 rswitch    * 0.5

 averaging all r-6

 scale all     $knoe

end

flags exclude * include bonds angle impr vdw noe xpcs xrdc xccr xang end

vector do (fbeta=10) (all)

vector do (mass=100) (all)

xpcs

 nres=2000

 class thulium

 force 2.0

 coeff -4637 -4545

 @dtftm5.tbl

 @grbtm3.tbl

 class dysprosium

 force 4.0

 coeff 6028 4675

 @dtfdy2.tbl

 @grbdy3.tbl

 class terbium

 force 5.0

 coeff 7736 4471

 @dtftb.tbl

 @grbtb.tbl

end

evaluate ($rcon  = 0.003)

parameter

 nbonds

  repel=0.80

  rexp=2

  irexp=2 

  rcon=$rcon

  nbxmod=3

  wmin=0.01

  cutnb=4.5 ctonnb=2.99 ctofnb=3.

  tolerance=0.5

 end

end

set abort off end

constraints inter (resid 60:159) (resid 174) end

coordinates @axis_xyzo_3_500.pdb

coordinates @axis_xyzo_3_600.pdb

coordinates @axis_xyzo_3_700.pdb

evaluate ($end_count=10)

evaluate ($count = 0)

while ($count < $end_count ) loop main

evaluate ($count=$count+1)

!!evaluate ($nodenum=1)             !!!======for local calculation

evaluate ($nodenum=$count+genval)   !!!======for cluster calculation

evaluate ($med="med_str/med_"+encode($nodenum)+".pdb")

coordinates @@$med

!!=== minimization ===!!

evaluate ($cool_steps = 3000)

evaluate ($init_t  = 3000.01)

evaluate ($ini_rad  = 0.90)        evaluate ($fin_rad  = 0.65)

evaluate ($ini_con=  0.004)       evaluate ($fin_con=  1.0)

evaluate ($ini_ang = 1.0)         evaluate ($fin_ang = 1.0)

evaluate ($ini_imp = 1.0)         evaluate ($fin_imp = 1.0) 

evaluate ($ini_noe = 0.01) !0.01         

evaluate ($fin_noe = 0.01)

evaluate ($knoe  = $ini_noe)   ! slope of NOE potential

parameters

  nbonds

    atom

    nbxmod 3

    wmin  =   0.01  ! warning off

    cutnb =   4.5   ! nonbonded cutoff

    tolerance 0.5

    repel=    0.80   ! scale factor for vdW radii = 1 ( L-J radii)

    rexp   =  2     ! exponents in (r^irex - R0^irex)^rexp

    irex   =  2

    rcon = 4     ! actually set the vdW weight

  end

end

dynamics internal

  reset

  itype=powell

  stepsize = 0.1

  nstep=1000

  depred=1

  fix = (resi 60:159)

  fix = (resi 400)

  group = (resi 174)

  group = (resi 500)

  group = (resi 600)

  group = (resi 700)

  etol = 0.0000001

  gtol = 0.0000001

  nprint= 1

end

evaluate ($final_t = 100)     { K }

evaluate ($tempstep = 200)     { K }

evaluate ($ncycle = ($init_t-$final_t)/$tempstep)

evaluate ($nstep = int($cool_steps*1.6/$ncycle))

evaluate ($bath  = $init_t)

evaluate ($k_vdw = $ini_con)

evaluate ($k_vdwfact = ($fin_con/$ini_con)^(1/$ncycle))

evaluate ($radius=    $ini_rad)

evaluate ($radfact = ($fin_rad/$ini_rad)^(1/$ncycle))

evaluate ($k_ang = $ini_ang)

evaluate ($ang_fac = ($fin_ang/$ini_ang)^(1/$ncycle))

evaluate ($k_imp = $ini_imp)

evaluate ($imp_fac = ($fin_imp/$ini_imp)^(1/$ncycle))

evaluate ($noe_fac = ($fin_noe/$ini_noe)^(1/$ncycle))

evaluate ($knoe = $ini_noe)

flags exclude * include bonds angle impr vdw noe xpcs xrdc xccr xang end

evaluate ($i_cool = 0)

while ($i_cool < $ncycle) loop cool

    evaluate ($i_cool=$i_cool+1)

    evaluate ($bath  = $bath  - $tempstep)

    evaluate ($k_vdw=min($fin_con,$k_vdw*$k_vdwfact))

    evaluate ($radius=max($fin_rad,$radius*$radfact))

    evaluate ($k_ang = $k_ang*$ang_fac)

    evaluate ($k_imp = $k_imp*$imp_fac)

    evaluate ($knoe  = $knoe*$noe_fac)

    parameter

        nbonds

        cutnb=4.5 rcon=$k_vdw nbxmod=3 repel=$radius

    end       end

    noe scale all $knoe  end

dynamics internal

  itype=powell

  nstep=1000

  depred=1

end

end loop cool

dynamics internal

  itype=powell

  nstep=1000

  depred=1

end

dynamics internal

  itype=powell

  nstep=1000

  depred=1

end

flags exclude * include bonds angle impr vdw noe xpcs xrdc xccr xang end

noe scale all 0.01 end

parameter nbonds rcon 3 repel 0.78 end end

dynamics internal

  itype=powell

  nstep=1000

  depred=1

end

flags exclude * include bonds angle impr vdw noe xpcs xrdc xccr xang end

noe scale all 2.0 end

dynamics internal

  itype=powell

  nstep=1000

  depred=1

end

flags exclude * include bonds angle impr vdw noe xpcs xrdc xccr xang end

!!=== Write out the final structure ===!!

   print threshold=0.5 noe

   evaluate ($rms_noe=$result)

   evaluate ($violations_noe=$violations)

   xrdc print threshold 0.10 all end

   evaluate ($rms_xrdc=$result)

   evaluate ($violations_xrdc=$violations)

   print thres=0.05 bonds

   evaluate ($rms_bonds=$result)

   print thres=5. angles

   evaluate ($rms_angles=$result)

   print thres=5. impropers

   evaluate ($rms_impropers=$result)

   remarks ============================================================

   remarks            overall,bonds,angles,improper,vdw,noe

   remarks totalE  : $ener, $bond, $angl, $impr, $vdw, $noe

   remarks

   remarks            xpcs,xrdc,xccr,xang

   remarks energies: $xpcs, $xrdc, $xccr, $xang

   remarks ============================================================

   remarks            bonds,angles,impropers,noe

   remarks rms-d: $rms_bonds,$rms_angles,$rms_impropers,$rms_noe

   remarks

   remarks            xpcs,xrdc,xccr,xang

   remarks rms-d: $rms_xpcs,$rms_xrdc,$rms_xccr,$rms_xang

   remarks ============================================================

   remarks               noe

   remarks violations.: $violations_noe

   remarks

   remarks

   remarks               xpcs,xrdc,xccr

   remarks violations.: $violations_xpcs,$violations_xrdc,$violations_xccr

   remarks               xang

   remarks violations.: $violations_xang

   remarks ============================================================

evaluate ($filename = "FINAL/comp_" + encode($nodenum) + ".pdb")

write coordinates output=$filename end

end loop main

stop


Script 2 Xplor-NIH script for the docking calculation of Grb2 SH2 and the pYTN peptide.

topology

    @TOPPAR:topallhdg.pro                    {*Read standard all-h topology*}

end

param

  @parallhdg_procheck_05.pro

  @hic2.par

end

structure 

 @grb.psf

 @pYTNV3.psf

 @tb.psf

 @axis_new_500.psf

 @axis_new_600.psf

 @axis_new_700.psf

end

delete select

  ((resi 60 and name ht2) or (resi 60 and name ht3) or (resi 159))

end

delete select

  ((resi 135 and name he2) or (resi 107 and name he2) or (resi 79 and name he2))

end

delete select (resi 177) end

evaluate ($knoe  = 0.01) !0.01)   ! noes

evaluate ($kcdi  = 10.0)   ! torsion angles

evaluate ($krama = 0.002)    !rama

evaluate ($kandb = 0.001)

evaluate ($kimdb = 0.001)

evaluate ($klr = 0.001) !long range rama

evaluate ($kvirt1doverall=0.0)

evaluate ($kvirt1d=0.001)

evaluate ($kvirt2d=0.001)

evaluate ($kvirt3d=0.001)

evaluate ($k_ncs = 200.01)

! Read experimental restraints

noe

 nres=30000

 class tensor

  @tensors.tbl

  @aanoe.tbl

 class all

  @noe.tbl

end

noe

 ceiling=10

 averaging  * cent

 potential  * soft

 scale tensor 500.

 scale others 50.

 sqoffset   * 0.0

 sqconstant * 1.0

 sqexponent * 2

 soexponent * 1

 asymptote  * 0.1

 rswitch    * 0.5

 averaging all r-6

 scale all     $knoe

end

end

flags exclude * include bonds angle impr vdw noe xpcs xrdc xccr xang end

vector do (fbeta=10) (all)

vector do (mass=100) (all)

xpcs

 nres=2000

 class thulium

 force 2.0

 coeff -4637 -4545

 @Tm-pytn.tbl

 @grbtm3.tbl

 class dysprosium

 force 4.0

 coeff 6028 4675

 @Dy-pytn.tbl

 @grbdy3.tbl

 class terbium

 force 5.0

 coeff 7736 4471

 @Tb-pytn.tbl

 @grbtb.tbl

end

evaluate ($rcon  = 0.003)

parameter

 nbonds

  repel=0.80

  rexp=2

  irexp=2 

  rcon=$rcon

  nbxmod=3

  wmin=0.01

  cutnb=4.5 ctonnb=2.99 ctofnb=3.

  tolerance=0.5

 end

end

set abort off end

constraints 

inter 

(resid 60:159) (resid 174:176)

inter 

(resid 174 and not (name c or name o))

(resid 175 and not (name n or name h)) 

inter 

(resid 174 and not (name c or name o)) 

(resid 176 and not (name n or name h)) 

inter 

(resid 175 and not (name c or name o)) 

(resid 176 and not (name n or name h)) 

end

evaluate ($end_count=10)

evaluate ($count = 0)

while ($count < $end_count ) loop main

evaluate ($count=$count+1)

!!evaluate ($nodenum=1)   !!!========================for local calculation

evaluate ($nodenum=$count+genval)   !!!==============for cluster calculation

evaluate ($med="med_str/med_"+encode($nodenum)+".pdb")

coordinates @@$med

!!=== minimization ===!!

evaluate ($cool_steps = 3000)

evaluate ($init_t  = 3000.01)

evaluate ($ini_rad  = 0.90)        evaluate ($fin_rad  = 0.65)

evaluate ($ini_con=  0.004)       evaluate ($fin_con=  0.4)

evaluate ($ini_ang = 1.0)         evaluate ($fin_ang = 1.0)

evaluate ($ini_imp = 1.0)         evaluate ($fin_imp = 1.0) 

evaluate ($ini_noe = 0.01) !0.01         

evaluate ($fin_noe = 0.01)

evaluate ($knoe  = $ini_noe)   ! slope of NOE potential

parameters

  nbonds

    atom

    nbxmod 3

    wmin  =   0.01  ! warning off

    cutnb =   4.5   ! nonbonded cutoff

    tolerance 0.5

    repel=    0.80   ! scale factor for vdW radii = 1 ( L-J radii)

    rexp   =  2     ! exponents in (r^irex - R0^irex)^rexp

    irex   =  2

    rcon = 0.003     ! actually set the vdW weight

  end

end

dynamics internal

  reset

  itype=powell

  stepsize = 0.1

  nstep=1000

  depred=1

  fix = (resi 60:159)

  fix = (resi 400)

  group = (resi 174)

  group = (resi 175)

  group = (resi 176)

  group = (resi 500)

  group = (resi 600)

  group = (resi 700)

  etol = 0.0000001

  gtol = 0.0000001

  nprint= 1

end

evaluate ($final_t = 100)     { K }

evaluate ($tempstep = 200)     { K }

evaluate ($ncycle = ($init_t-$final_t)/$tempstep)

evaluate ($nstep = int($cool_steps*1.6/$ncycle))

evaluate ($bath  = $init_t)

evaluate ($k_vdw = $ini_con)

evaluate ($k_vdwfact = ($fin_con/$ini_con)^(1/$ncycle))

evaluate ($radius=    $ini_rad)

evaluate ($radfact = ($fin_rad/$ini_rad)^(1/$ncycle))

evaluate ($k_ang = $ini_ang)

evaluate ($ang_fac = ($fin_ang/$ini_ang)^(1/$ncycle))

evaluate ($k_imp = $ini_imp)

evaluate ($imp_fac = ($fin_imp/$ini_imp)^(1/$ncycle))

evaluate ($noe_fac = ($fin_noe/$ini_noe)^(1/$ncycle))

evaluate ($knoe = $ini_noe)

flags exclude * include bonds angle impr vdw noe xpcs xrdc xccr xang end

evaluate ($i_cool = 0)

while ($i_cool < $ncycle) loop cool

    evaluate ($i_cool=$i_cool+1)

    evaluate ($bath  = $bath  - $tempstep)

    evaluate ($k_vdw=min($fin_con,$k_vdw*$k_vdwfact))

    evaluate ($radius=max($fin_rad,$radius*$radfact))

    evaluate ($k_ang = $k_ang*$ang_fac)

    evaluate ($k_imp = $k_imp*$imp_fac)

    evaluate ($knoe  = $knoe*$noe_fac)

    parameter

        nbonds

        cutnb=4.5 rcon=$k_vdw nbxmod=3 repel=$radius

    end       end

    noe scale all $knoe  end

dynamics internal

  itype=powell

  nstep=1000

  depred=1

end

end loop cool

dynamics internal

  itype=powell

  nstep=1000

  depred=1

end

flags exclude * include bonds angle impr vdw noe xpcs xrdc xccr xang end

dynamics internal

  itype=powell

  nstep=1000

  depred=1

end

flags exclude * include bonds angle impr vdw noe xpcs xrdc xccr xang end

noe scale all 0.01 end

parameter nbonds rcon 0.4 repel 0.78 end end

dynamics internal

  itype=powell

  nstep=1000

  depred=1

end

flags exclude * include bonds angle impr vdw noe xpcs xrdc xccr xang end

noe scale all 2.0 end

dynamics internal

  itype=powell

  nstep=1000

  depred=1

end

flags exclude * include bonds angle impr vdw noe xpcs xrdc xccr xang end

!!=== Write out the final structure ===!!

   print threshold=0.5 noe

   evaluate ($rms_noe=$result)

   evaluate ($violations_noe=$violations)

   xrdc print threshold 0.10 all end

   evaluate ($rms_xrdc=$result)

   evaluate ($violations_xrdc=$violations)

   print thres=0.05 bonds

   evaluate ($rms_bonds=$result)

   print thres=5. angles

   evaluate ($rms_angles=$result)

   print thres=5. impropers

   evaluate ($rms_impropers=$result)

   remarks ============================================================

   remarks            overall,bonds,angles,improper,vdw,noe

   remarks totalE  : $ener, $bond, $angl, $impr, $vdw, $noe

   remarks

   remarks            xpcs,xrdc,xccr,xang

   remarks energies: $xpcs, $xrdc, $xccr, $xang

   remarks ============================================================

   remarks            bonds,angles,impropers,noe

   remarks rms-d: $rms_bonds,$rms_angles,$rms_impropers,$rms_noe

   remarks

   remarks            xpcs,xrdc,xccr,xang

   remarks rms-d: $rms_xpcs,$rms_xrdc,$rms_xccr,$rms_xang

   remarks ============================================================

   remarks               noe

   remarks violations.: $violations_noe

   remarks

   remarks

   remarks               xpcs,xrdc,xccr

   remarks violations.: $violations_xpcs,$violations_xrdc,$violations_xccr

   remarks               xang

   remarks violations.: $violations_xang

   remarks ============================================================

evaluate ($filename = "FINAL/comp_" + encode($nodenum) + ".pdb")

write coordinates output=$filename end

end loop main

stop
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														Observed values														PCS values used for tensor calc				L4										PCS values used for tensor calc				L4

				Dy		Tb		Tm								Dy		Tb		Er		Tm

		65		x										65		0.46				0.18										Dy		Tb		Tm										Dy		Tb		Tm

		68				-1.2		1.26						68				-1.2		0.39		1.26						68				-1.2		1.26								68				-1.2		1.26

		71				-2.14		1.84						71				-2.14		0.69		1.84						71				-2.14		1.84								71				-2.14		1.84

		75				x		1.56						75				-2.04		0.72		1.56						75						1.56		赤: dockingのときには外していなかったが今回の3metal tensorcalcでは外した残基 アカハズコンカイハズザンキ						75						1.56

		78		x				x						78		-0.72				0.3		0.5						79		-0.57				0.48								83		-0.58		-1.13		0.92

		79		-0.57		x		0.48						79		-0.57		-0.64		0.26		0.48						80		-0.36												84		-0.57		-1.42		1.17

		80		-0.36		x								80		-0.36		-0.44										83		-0.58		-1.13		0.92								96		0		-0.79		0.67

		81		x		x		x						81		-0.43		-0.66		0.23		0.52						84		-0.57		-1.42		1.17								98						0.99

		82		x		x		x						82		-0.51		-0.76		0.27		0.62						96		0		-0.79		0.67								99		-0.47		-0.97		0.81

		83		-0.58		-1.13		0.92						83		-0.58		-1.13		0.37		0.92						98						0.99								100		-0.61		-1.02		0.82

		84		-0.57		-1.42		1.17						84		-0.57		-1.42		0.42		1.17						99		-0.47		-0.97		0.81								101		-0.51

		86		x		x		1.01						86		-0.12		-1.2		0.26		1.01						100		-0.61		-1.02		0.82								104		-0.49

		88		x		x		x						88		0.26		-0.47		0.02		0.43						101		-0.51												105		-0.56		-0.82		0.67

		91		x		x		x						91		0.39		-0.03		-0.07		0.11						104		-0.49												106		-0.47		-0.84		0.69

		93		x		x		x						93		0.3		-0.14		-0.09		0.09						105		-0.56		-0.82		0.67								107		-0.27		-0.64		0.55

		96		0		-0.79		0.67						96		0		-0.79		0.15		0.67						106		-0.47		-0.84		0.69								108		-0.21		-0.68		0.58

		98		x		x		0.99						98		-0.39		-1.18		0.33		0.99						107		-0.27		-0.64		0.55								109		-0.07		-0.41		0.36

		99		-0.47		-0.97		0.81						99		-0.47		-0.97		0.3		0.81						108		-0.21		-0.68		0.58								110		0		-0.44		0.37

		100		-0.61		-1.02		0.82						100		-0.61		-1.02		0.34		0.82						109		-0.07		-0.41		0.36								111		0		-0.29		0.24

		101		-0.51		x		x						101		-0.51		-0.74		0.25		0.59						110		0		-0.44		0.37								112		0.04		-0.19

		102		x		x		x						102		-0.4		-0.53		0.19		0.41						111		0		-0.29		0.24								113				-0.14		0.1

		103		x		x		x						103		-0.42		-0.49		0.18		0.38						112		0.04		-0.19										117		0.03		-0.11		0.07

		104		-0.49		x		x						104		-0.49		-0.63		0.22		0.49						113				-0.14		0.1								118		0.02		-0.19		0.13

		105		-0.56		-0.82		0.67						105		-0.56		-0.82		0.28		0.67						116						0.06								119		0		-0.24		0.19

		106		-0.47		-0.84		0.69						106		-0.47		-0.84		0.27		0.69						117		0.03		-0.11		0.07								121		-0.04		-0.24		0.19

		107		-0.27		-0.64		0.55						107		-0.27		-0.64		0.19		0.55						118		0.02		-0.19		0.13								122		-0.03		-0.18		0.16

		108		-0.21		-0.68		0.58						108		-0.21		-0.68		0.18		0.58						119		0		-0.24		0.19								123		-0.02		-0.17		0.14

		109		-0.07		-0.41		0.36						109		-0.07		-0.41		0.1		0.36						121		-0.04		-0.24		0.19								124		0.01		-0.13		0.11

		110		0		-0.44		0.37						110		0		-0.44		0.08		0.37						122		-0.03		-0.18		0.16								125		0.01		-0.18		0.14

		111		0		-0.29		0.24						111		0		-0.29		0.05		0.24						123		-0.02		-0.17		0.14								126		0.03		-0.14		0.1

		112		0.04		-0.19		x						112		0.04		-0.19		0.01		0.15						124		0.01		-0.13		0.11								127		0.03		-0.18		0.11

		113		x		-0.14		0.1						113		0.02		-0.14		0.01		0.1						125		0.01		-0.18		0.14								129		0.07		-0.28		0.18

		116		x		x		0.06						116		0.04		-0.09		0		0.06						126		0.03		-0.14		0.1								130		0.04		-0.22		0.15

		117		0.03		-0.11		0.07						117		0.03		-0.11		0		0.07						127		0.03		-0.18		0.11								131		0.01		-0.26		0.21

		118		0.02		-0.19		0.13						118		0.02		-0.19		0.02		0.13						129		0.07		-0.28		0.18								133		0		-0.29		0.22

		119		0		-0.24		0.19						119		0		-0.24		0.04		0.19						130		0.04		-0.22		0.15								134		-0.02		-0.24		0.19

		121		-0.04		-0.24		0.19						121		-0.04		-0.24		0.05		0.19						131		0.01		-0.26		0.21								136		-0.07		-0.26		0.23

		122		-0.03		-0.18		0.16						122		-0.03		-0.18		0.05		0.16						133		0		-0.29		0.22								137		-0.05		-0.24		0.19

		123		-0.02		-0.17		0.14						123		-0.02		-0.17		0.04		0.14						134		-0.02		-0.24		0.19								138		-0.07		-0.23		0.19

		124		0.01		-0.13		0.11						124		0.01		-0.13		0.02		0.11						136		-0.07		-0.26		0.23								140		-0.16		-0.37		0.29

		125		0.01		-0.18		0.14						125		0.01		-0.18		0.02		0.14						137		-0.05		-0.24		0.19								141		-0.14		-0.33		0.26

		126		0.03		-0.14		0.1						126		0.03		-0.14		0.01		0.1						138		-0.07		-0.23		0.19								146		-0.15		-0.3		0.25

		127		0.03		-0.18		0.11						127		0.03		-0.18		0.01		0.11						140		-0.16		-0.37		0.29								147		-0.2		-0.38		0.31

		129		0.07		-0.28		0.18						129		0.07		-0.28		0.02		0.18						141		-0.14		-0.33		0.26								148		-0.16		-0.42		0.33

		130		0.04		-0.22		0.15						130		0.04		-0.22		0.02		0.15						146		-0.15		-0.3		0.25								149		-0.31		-0.62		0.52

		131		0.01		-0.26		0.21						131		0.01		-0.26		0.04		0.21						147		-0.2		-0.38		0.31

		133		0		-0.29		0.22						133		0		-0.29		0.06		0.22						148		-0.16		-0.42		0.33

		134		-0.02		-0.24		0.19						134		-0.02		-0.24		0.05		0.19						149		-0.31		-0.62		0.52

		136		-0.07		-0.26		0.23						136		-0.07		-0.26		0.08		0.23

		137		-0.05		-0.24		0.19						137		-0.05		-0.24		0.07		0.19

		138		-0.07		-0.23		0.19						138		-0.07		-0.23		0.06		0.19

		140		-0.16		-0.37		0.29						140		-0.16		-0.37		0.1		0.29

		141		-0.14		-0.33		0.26						141		-0.14		-0.33		0.09		0.26

		144		x		x		x						144		-0.13		-0.26		0.08		0.22

		146		-0.15		-0.3		0.25						146		-0.15		-0.3		0.1		0.25

		147		-0.2		-0.38		0.31						147		-0.2		-0.38		0.13		0.31

		148		-0.16		-0.42		0.33						148		-0.16		-0.42		0.13		0.33

		149		-0.31		-0.62		0.52						149		-0.31		-0.62		0.21		0.52





table final

		Observed values

				Dy3+		Tb3+		Er3+		Tm3+

		65		0.46				0.18

		68				-1.20		0.39		1.26

		71				-2.14		0.69		1.84

		75				-2.04		0.72		1.56

		78		-0.72				0.30		0.50

		79		-0.57		-0.64		0.26		0.48

		80		-0.36		-0.44

		81		-0.43		-0.66		0.23		0.52

		82		-0.51		-0.76		0.27		0.62

		83		-0.58		-1.13		0.37		0.92

		84		-0.57		-1.42		0.42		1.17

		86		-0.12		-1.20		0.26		1.01

		88		0.26		-0.47		0.02		0.43

		91		0.39		-0.03		-0.07		0.11

		93		0.30		-0.14		-0.09		0.09

		96		0.00		-0.79		0.15		0.67

		98		-0.39		-1.18		0.33		0.99

		99		-0.47		-0.97		0.30		0.81

		100		-0.61		-1.02		0.34		0.82

		101		-0.51		-0.74		0.25		0.59

		102		-0.40		-0.53		0.19		0.41

		103		-0.42		-0.49		0.18		0.38

		104		-0.49		-0.63		0.22		0.49

		105		-0.56		-0.82		0.28		0.67

		106		-0.47		-0.84		0.27		0.69

		107		-0.27		-0.64		0.19		0.55

		108		-0.21		-0.68		0.18		0.58

		109		-0.07		-0.41		0.10		0.36

		110		0.00		-0.44		0.08		0.37

		111		0.00		-0.29		0.05		0.24

		112		0.04		-0.19		0.01		0.15

		113		0.02		-0.14		0.01		0.10

		116		0.04		-0.09		0.00		0.06

		117		0.03		-0.11		0.00		0.07

		118		0.02		-0.19		0.02		0.13

		119		0.00		-0.24		0.04		0.19

		121		-0.04		-0.24		0.05		0.19

		122		-0.03		-0.18		0.05		0.16

		123		-0.02		-0.17		0.04		0.14

		124		0.01		-0.13		0.02		0.11

		125		0.01		-0.18		0.02		0.14

		126		0.03		-0.14		0.01		0.10

		127		0.03		-0.18		0.01		0.11

		129		0.07		-0.28		0.02		0.18

		130		0.04		-0.22		0.02		0.15

		131		0.01		-0.26		0.04		0.21

		133		0.00		-0.29		0.06		0.22

		134		-0.02		-0.24		0.05		0.19

		136		-0.07		-0.26		0.08		0.23

		137		-0.05		-0.24		0.07		0.19

		138		-0.07		-0.23		0.06		0.19

		140		-0.16		-0.37		0.10		0.29

		141		-0.14		-0.33		0.09		0.26

		144		-0.13		-0.26		0.08		0.22

		146		-0.15		-0.30		0.10		0.25

		147		-0.20		-0.38		0.13		0.31

		148		-0.16		-0.42		0.13		0.33

		149		-0.31		-0.62		0.21		0.52






