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o DETERMINATION OF MACROHOLE CULAR STRUCTURES
FROM EXPERIMENTAL DATA IS AN (LL-~-pPoSED
PROB(EM
(Less dodo. than wnmknown )

o IN THE STANDARD APPROACH ( see diseucsiow
of “Integrative stwctveal blology * W +ha previous

lectuve ) IT TAKES THE ForM oF AN |NvVELSE
PRORLEM

o REHARK.: (nverte problems ave not new
£ir armigke simulators: see - e.g.
Hendercon's theorem C lo24) stect wy
- 14 a wh-chell— Haat o € +wo Pairwise
add\"l'i\l:ajm-h‘al funchions Produce. the
Same ral dictn bution funchion +Hhen
thay differ by & constant
Cask Glvseppe D'Adamo v illushation )

o Inte [SD shycue determiveshion is seen
as an inferevhial problem (l.e. take a
decision wnder uhc.er-}a'm&y) based owm
Poﬁ"ev-io'r 'pro\'abf\'ttg evalvation Uiing Ba.yes"
theoem,, |eadivx3- To & fair estimate. of
Unceviaini<es (e.g.‘error bars) on the
obtained shucture )

o REMARK 2 ~ The vevy concept of-o. shuchure.

represenled by X€ R3V is fav Grom
tvivial (exPAML )



[SD contined

o STRUCTURAL DETERMINATIONS ARE CoMMONLY
ASSOCIATED TO X-tay cRISTALLOGRAPHY oR. |
NUCLEAR OVERHAUSER. EFFECT (NOE, Intensity chawge
of the intensity of a NHR resonance dve Hu
svpoy saduration (pumping) oo nerby resonance
due o « Lose nuvdean spin T~ y/ré )

o THE DATA ARE DIFFRACTOGRAMS OR NDE maps
(2D dadn. , spotc on o plave )

o LET US DENOTE MEASUREMENTS As 4Y;}
A DISCRETE SET OF EXPERIMENTAL NUMRBERS;
ANALYSIS OF DATA REQUIRES A MODEL £~ 9
A ‘FORWARD' MODEL THAT CONNECTS A
MOLECUAR STRUCTURE X, PERTURRED RY
THE HEASUILGHEUI} WITH A &ssSPoNteE y

y = £0x)

o AS SAID ARIE, STRUCTURE DETERMWATLON
IS ANV (LL- POSED PROBLEM CEHlecA(_Ly,
THE SAME DATA CAN RE EXPLAINED BY
MULTIPLE CONFORMATIONS |, STRUCTURES )

e REM: UNDER THESE CONDtTlOL}S/ DECIDIN &

ABOUT A UNHQUE STRUCTURE 1S AN
OVER FITING PRLOCEDRE



o MOREOUER, EXPERIMENTALDATA ARE
~ INCOMPLETE (LESS THAN WEEDED, SPARSITY)
— No\SY (oF LMiTeD REPLODUCIRILITY )
— CoME FoM DIFFERENT SETTINGS CHETEROGEWN.)

o THE MODEL £ [TSELF IS IN GENERAL APPLOX.
Le.0, |NTHE CASE OF MOEs THE Ixphr
is bated on the acsumpfcon of- INDEPEAMDENT
SPIN POLARIZATION )

o NEVERTHE(ESS , W THE STAMNDARD (Koh/ BAVES )

OPTIMIZA TION RFPROACH ONE NAKE ATTEHPTC

AT MUMER/CALLY SoLUINE THE (NVERSE PROBLETS
To GET A OMIBVE SoLUTIoV X%

(oreally) X7 = § (9id

¢ IV THE STANDARD APPROACH ONE (NTRoDUCES
A HYRAD  ENERGY FUNCHON

E(xa) = Eg(¥,a) + Wyapy gy (%,2)

TO BE WORKED OUT AIMING AT AN OPTIMAL,
MINIMIZING  SOLUTIoN X ¥

PEX: Ep(x,a) isa physiad model, Qike.

o fore freQdl | apotewhal medrani mQ enevygy
de?ehdiwj on a st B o parmameteyrs aud oia
The info machou about™ composiHon, chomi shy ot~
the molewle. a_, Wdatn ic an adjvetnble.
saaling pamwmeter; Eg L (x,a) represenrt Hie
deviafion,; the de £ watching betusan
dada.  amd X, given +hae wedel .




‘o INTHE STANDARD APPLOACH By sm (X, a)
measves The G ll45| weut of constrainhs
(veview step 2 v wtegetiv shucture detew
wirnahon discucred (& Hag §2v0US fechyie)

e ln ISD strdhue determiration is reloted

2 a mu\\rdws ol shwdures X7 Fhvroug
nuwbeys P , Such. faot -

£ P ’>PJ* thew shvetue X s

moye. cow\paﬁ ble Thaw Xj weth exye\n'mcnbﬂ
a‘qf‘a\. ‘P{ S / M a bcu&@:fam &‘H{U\sj
are so called TFosTERIOR TPRORARILTIES

P(XID,I) oc P(DIXI)P(XIL)
{ Posterior ) CUKELIVooDd Y (PRAOR)

o The ‘essoum’ @-@ r&a%ng’ Hrsoveun
e ewbodied & Hhie \ewwn's ooz

space. of- — ” syce._ of Hha
Priov: Probab \idus of X Like!i Wood -
Ogt- Ha wla‘hx) giu—:m

space. of- tus podtevior X |
Prob=a bilify o X compabible with dat= |



In He 8D &\@H%M (See www, 1sd.. bfo.mm,ac.uk)
eraameu“'; have beeh ca’x vewn W assome. tYwaz -+ dhe

Like [[hood. Wan Ha ~om of oo @’L,odud‘ﬁ
Lognormal dishily fious ( pSahing o vl plioatine

Mi&Q—) y

PCOIX x5 I0= TU 2 Q)‘?[—-— [1031( d"c)j
&

': V,znﬁ'

¥, 5 ane the so ceBad “Winsance” auxt {iaay
?o\mmwﬁ wot acessSible 4o dlect eNp. AdotRymin,

o Then we have o Fauce o whact POXIT)
wolld ke . \—QASDU\GL\Q\\& owa coo St Hhaa
Cammmca& cusRwde.

POIT ) & exp[-pELIT il E(x)
& a wolecdr form- Reldl Cwh e otw plogt |
cane , Hhink about sf2inge aud ba Ne wwdel )

o A;Ssqm;vle Hat o auw?_ i e mni"(-ém\vi divctin booted

PCX 4,6 1DL) & o a:mirxp —PER) —

’qu’_‘[w?Ig - IOj (a&O\ ] ]

Mnd Hils 12 P didhuloubon Fo ke sawplede



REM Q. Wwhat dees T means w the wofaRow
P(xID,T) ?

A. T meane mbormahon, The sk @ ot
mformation , Hae assu mghons wadse
on Plior Km-wm_dg?_ 2 conwned dato
Wwh dwchies | (6 the preeent cana

o In aememﬁrf%ﬂom:wg s sl jechive
approack of TeFurett and Savags.
any pubability ous speakn abour ik
a  conditonal €lobaby ity , Condi touwd

bg a- s.’m,ti o"‘*‘ \;\"{:o«‘mo{‘HoM._

RESUME

To tate a deacion abovta chodure <
as wikvied Gyus dafee D we have o
2:6.?\0\—2.. Ha dighibuton of POwtiD,T)
as the. Fledweh LIKEU MooDd X PRIOCRS

So we have v digeuoss &\t‘*‘\*\&,q\f\d VA
gruea\  Wwow o Gt PCDI X, ) anad P(XIT)

e REM: The met@&%ﬁ. ob a_aiwvn shuchne
X does wot detevmine. +hae nteucihy oba
NOE peakl = Hie assoaatwn ob Fd e — 1|
‘s baned ou the assomghou of indepeundauct s’P‘w\s}
Tha s.Fo-Fs‘ mleusy N aleo aflecha by ittuane
mohions that blur Fhe wmapping . Aud, Huug ane
nls sdn effedn, signal o neise floblams I.2.

| exmiww metzjwbes omd Jochvahous



o NOW, THE POSTERIOR PRoBABILTTY P(X,a,5(DT)
IS NUMERICALY SAMPED, THAT (& A SEToF
Yo 1S BXTRACTED FRON THE NSTRIRCTON

k-Hn \Yevatzd saw plen
from a & bhg Sqmp‘s'\ns sMewe. and a

Wubnd Mo Gaullo Hetuode
C,é)ea {devatuee)

Baged ona Q&p\\&a ~ exdr\omgo_ M weMaed

and on Y vge.  of Tsayg shechchics
@ wodile. POXIT) o~ Plx < IZ.)

_q.
P(Y'q_ (1): [4 —+ f’c‘?"‘()] [E(X)—- Elm'u.] (q~t)

r 421 The acnonicad cusewHe ic rec

L Sloar=x reeoveds
-Qbrci>! the suppresdion of W
coucormatows is wot exrouauRul bt lose.
o POLRA. !aw 50 His au elloctiie Wau 0+.
f:!mws o. St a8 ay weagi “g e frod et

wm tha. variatiou ot =) ){MS(‘Q&A ot~ a schadule

of- ka.aﬁ'\hj '-CObts.{;kS %C_Qg,as
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