Appendix

A. Preparation of the Screening Set of DHFR: Steps and Tools

a. Tools: MDL ISIS/Base and I1SIS/Draw

b. Databases: the MDDR and PDB

c. Steps:

.
(.5 ISIS/Base - [MDDR3D DBEi&structure]
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E File Edit Options Object Database Bearch List Window Help

- 8 X
: <MO 1 of 132726 -~
Browse RS Search Domain: All
Structure Model Identification Lit & Patent
MDL MDDR 3D 2002.2 Structure
Extreq oao104
Preferred no. 090109 O
| Active investigation? | 2N
Development phase Year
| Launched || 1285 | ~ N
CAS registry no. Derivative 5
77671318 0
Index Activity Generi | Enoximone = Rec INN;, BAN, USAM > |
28000 cardiotonic ENeric name: Fenoximang
37240 gﬁuhgphudiesterase Trademark: Perfane (Aventis Pharma, FR;Lepetit, IT) |
Inhihnpm Perfan (Aventis Pharma OF GR
Molecular weight: 24330 Formula: Crz Hyp Ny 07 &
s
>

Step 1. Connect to the MDDR with 1SIS/Base
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(5 1515 /Base - [MDDR 3D .DB{&structure]

m File Edit Options Object Databaze Search List Window Help

Zet Search Domadn to 3 <MOL> 1 of 132726
Forms WOITELYN Browse | i h Domain: Al
+ _ Lit & Patent
é Structure é Model|  Eetrieve All
¥+ Oy Shlae. CHl+DB
MDL MDDR 3D 2002.2

Extreg

Preferred no.

Preview no.

| Active investigation?

Development phase Year

CAS registry no. Derivative

Save Query...

Index Activity Cialyr &llow Substitution at B zroups

v Allow H Substitoents in B grovps

Trademark: ||

- Formula:
Molecular weight:

Step 2. Build a query with the query builder

-

Query Builder
Databaze fields: Dperators:
<0l e rzimilar N

molregno T | between B |
raalzinnilarity rnzirnilar [
miolstructure tautomer 1
malname =2l 1=1) M
extreg
molecular. weight . Shuchures:
pref. number el

Field type:  Real

EHueny string:

MOL> molecular, weight bebween 200 750

Help | Clear | FRead Beaction... Headﬁtructure...| Eancel| K. |

Step3. Select “molecular.weight” between 200 and 750



E IS15/Base - [MDDR 3D .DB/&structure]

E File Edit Options Object Databaze Search List Window Help

Browse (et <MOL> 1 of 119106

Search Domain: All

Identification Biclogy Lit & Patent

Structure

MDL MDDR. 3D 2002.2 Structure

Extreg 090235

Preferred no. 090235

Preview no. F F

| Active investigation? |

& el et ][]

Development phase Year = /‘“‘x,o F
| Launched || 1250 | .
CAS registry no. Derivative
28523-86-6
Index Activity Sevoflurane < Rec NN BAN;, USAN = |

74100 |Bnesthetic, Inhalation | CEMeric name:

_
Trademark: Sevofrane (Dainabot, JP;Maruishi
Pharmareitinal (B0

Meolecular weight: 200.05 Formula: CyFr O

Step 4. 119106 molecules with molecular weights between 200 and 750

E ISIS/Base - [MDDR 3D DB/&structure]

E Fil: Edit Options Object Databaz Search List Window Help

Forms | Query Walfeil (et Save Lid... L, XMOL> 1 of 119106
Cipen List.. ch Domain: All
. Lit & Patent
o swutwe | Model = Diserilim co. ——
MDLMDDR3D 20022 St Movelemio '
) Copy [tem to 4
Extreg 090235
Preferred no. 090235 Logic...
Preview no. Edit...
| Active investigation? | Sort..

Development phase Year B
| Launched [ 1990 ] =
CAS registry no. Derivative v Import-Export Local Lists
28523-86-6
Index Activity Generi | Sevoflurane < Rec INN; BAN; USAN > |
14100 |Anesthetic, Inhalation eneric name:
Trademark: Sevofrane (Dainabot, JP;Maruishi
Eharmaratinal L [
Molecular weight: 200.058 Formula: CyhgF7 O

Step 5. Save the list of molecules with molecular weights between 200 and 750
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Browse Biidittta CEanch D:rwain' All URE LR A
Save List W
List name:  |mw200-7500 ok
Description: | Cancel
! [ Save guen under the zame name
‘ v Pemanznt F
i I Read-Only Help o
[ T LT | F
CAS registry no. Derivative
28523-86-6
Index Activity Generic name: |Sgvoflurane < Rec NN, BAN; USAN > |
14100 |&nesthetic, nhalation )
Trademark: Sevofrane (Dainabot, JP;Maruishi
Eharrmansitical [P
Molecular weight: 200.05 Formula: CyHF7 O
i
v
< >
Step 6. Input the list name
[ I1SIS/Base - [MDDR3D DB/&structure] =JoJEd
E File Edit Options Object Databaz  Seamch List Window Help =
Forms | Query JEITor S Set Sesrch Domadn to P Current List 1 of 119106 -
é Structure é Model Etre Dotebese
MDL MDDR. 3D 2002.2
Extreg 090235 CFS...
Preferred no. 090235
Preview no.
| Active investigation?
Development phase Year
| Launched || 199C F
CAS registry no. Derivative
28523-86-6
Index a“i“w - Only Allow Substitation at B groups My BAN, USAN =
14100 Panesthetic, Inhalation v Allow H Substitments in Reroups
Trademark: Sevofrane (Dainabot, JP;Maruishi
Bharmnaceitical [P
Molecular weight: 200.05 Formula: CyHgF7 O
w
< >

Step 7. Set search domain to the current list
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,m 1SIS/Base - [MDDR3D DB/&structure] =Jo&d

E File Edit Options Object Database Search List Window Help

M Browse I L I Search D:nh;dﬁ:;')Suhset ! of 119106 e

MDL MDDR 3D 2002.2 Structure

Preferredno. [ |
Preview no.
[ Active investigation?

Development phase Year DOUbIe CI ICkS
| L |

CAS registry no. Derivative

Index Activity |
Generic name;

Trad k: |

Formula:

Molecular weight:

Step 8. Query the similar structures in the current list. Double clicks on the structure block

R
[@ ISIS/Draw - [Manual Transfer: Structure, MDDR 2D DBi&structure] =Jo&d
NEIE

E

Step 9. Draw the structure that you want to query with the ISIS/Draw. Click the up-left icon

(red circle) to transfer the query structure to the 1SIS/Base
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{ [ ISIS/Base - [MDDR3D DB/&structure] (=<

HE File Edit Options Ohbject Database Search List Window Help — =T
: <MOL> 1 of 119106 »|

i T Search Domain: Subset

Model Identification Biology Lit & Patent

Structure

¥
. MDL MDDR 3D 2002.2 Structure

ewno. [ | A
Preview no.

| Active investigation? |

Development phase Year J|\
| ] N

CAS registry no. Derivative

Index Activity |
Generic name:

Trademark: |I

N Formula:
Molecular weight:
v.
< >
Step 10. Transfer completely
L -]
[7} 15IS/Base - [MDDR3D DB/&structure] M=%
E Fil: Edit Options Object Database  Search List Window Help - |8 X
Set Search Domadn to » <MOL> 1 of 119106 |
Query i h Domain: mddr200-750
e v SEHEN [ e o |
Structure Model|  Eetrieve 811
Crery Builder. . chhE ——————— 1
MDL MDDR. 3D 2002.2
beg [ |
Te
g 558
Preferred no. Current Mol...
Preview no. Polymer...
| Active investigation? Sjmdlarity...
Development phase Year
CAS registry no. Derivative
View Last Query
Save Query...
Festore Quexy...
Index Activity Ol Allow Substitotion at B groups
v Allow H Substituents in B groups
Trademark: |
N Formula:
Molecular weight: |
v.
< >

Step 11. Search by the form
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E IS1S/Base - [MDDR3D.DB/&structure]

Forms | Query W=7

E Fle Edit Options Object Databasm  Search List Window Help
Eipadaie

<MOL> 1 of2
Search Domain: mddr200-750

197

Maodel

Identification

Lit & Patent

Structure

MDL MDDR. 3D 2002.2

Extreg 1413156
141315

Preferred no.

Preview no.

Active investigation ?

Development phase Year
| Biological Testing || |
CAS registry no. Derivative

Structure

Index Activity

75000 JAntineoplastic

Dihydrofolate

78383 Reductase Inhibitor

467 .45

Molecular weight:

Generic name:

Trademark:

Formula:

Coa Hog Mz Og

Step 12. Search result

i ISIS/Base - [MDDR 3D DB{&structure]

E File Edit Opton: Object Datsbase Search  List Window Help
Forms | Query WEIWVETN Lisdaie

Bave List...

Crpen List..

£
+
"
¥
4
[EE

MDL MDDR 3D 2002.2

Extreqg 141315
141315

| Active investigation?

Preferred no.

Preview no.

Development phase Year
| Biological Testing || |
CAS registry no. Derivative

Structure Model

Diiscard [tem
Mowve Item o
Copy tem o

— —

Strug

Logic...
Edit...

Sort...

v Import-Export Local Liste

CtlL

Index

75000
78385

Activity
ntineoplastic
Dihydrofolate
Reductase Inhibitor

467.49

Molecular weight:

Generic name:

Trademark:

Formula:

o Hog Nz Og

- O X
<MOL> 1 of 2197 ad
ch Domain: mddr200-750
Lit & Patent i
S |
O 0
‘JIAWO
O
v.
>

Step 13. Save the list of the search result
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. <MOL> 1 of 2197
- Browse BUiS Search Domain: Subset
Save List ooomy | rpate |
List name: | pyrimidin Ok =
Drescription: | Cancel
I~ Save guery under the same name 0 0.0
v Permanent NIAWO
[~ Read-Only Help 9]
[ oroogreur oo T i o -
CAS registry no. Derivative N N N
Index Activity .
75000 JAntineoplastic Generic name:
Dihydrofolate
76359 Feductase Inhibitor Trademark:
F la:
Molecular weight: 4F7.49 ormuia 93 Hog N7 Og
w
< >
Step 14. Input the list name
[F] 1SIS/Base - [MDDR3D DB/&structure] (=)<
E Fil: Edit Options Object Datsbase Zearch  List Window Help - |8 X
Forms Browse | {fudais D <Mq|—_>m| 0 of0 &
Cipen List.. = oA -
4+ Lit & Patent
m —_———]
¥ —— = |
MDL MDDR. 3D 2002.2 Stru
Preferred no. Logic...
Preview no.
| Active investigation? | Sout..
Development phase Year
CAS registry no. Derivative v Import-Export Local Lists
Index Activity
Generic name:
Trademark:
N Formula:
Molecular weight:
k'
< >

Step 15. Start logic combination of the two lists
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B3} Query tndate | <MOL> 0 of 0

Search Domain: All

=]

T ” jLit & Patent
ist Logic —
—
List 1: List 2:
Entire Databaze Entire D atabaze -Agply
pyriniie ® 40 @) A —
raddr200-750 rnddr200-750
" %
- Close

f+ NOT @2

Descriphion: Description:

Permanent Permatnent Help |

Trademark: | |

Formula:

Molecular weight:

Step 16. The logic combination is “mw200-750" not “pyrimidine”

- <MOL> 1 of 116909
| Forms | Query WsI(WTSE indat | Search Domain: Al
| r—|
RS Lit & Patent =
Egﬂ
List 1: List 2:
Entire Database Entire Database Apply
Current £ &ND @) Current
pyrinmidine pyrimidine
mddi200-750 mddi200-750 Cancel
[ %
|: Cloze
X
Dezcription: Dezcription:
BAN, USAM =
Permanent Permanent Help : |
Trademark: Sevofrane [Danabot, JP;Maruishi
| Phamane tiral . [P
F la:
Molecular weight: 200.05 ormuia CyHgF7 O

Step 17. Apply the logic combination and the result contains 1169090 molecules
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[T I1SIS/Base - [MDDR3D DBi&structure] =Joled
E File Edit Options Object Databaz Search List Window Help - 8 x
Forms | Query WEI{TTEAN Eioadate Save List.. N <MO > 1 of 116309 &
Open List ch Domain: All
. Lit & Patent
@ Discard Item o S
MDL MDDR 3D 2002.2 stry| Moveleme ' I
i Copy Item to k
Extreg 090235
Preferred no. 080235 Logic...
| Active investigation? | Sort... |
Development phase Year i
| Launched || 1590 | =
CAS registry no. Derivative v Import-Export Local Lists
28523-86-6
Index Activity Generic name: Sevoflurane < Rec NN, BAN, USAN =
14100 |Anesthetic, Inhalation )
Trademark: Sevofrane (Dainabot, JP;Maruishi
Eharrmansitical - B9
Molecular weight: 200.05 Formula: CyHF7 O
b
< >
Step 18. Sort the list by the molecular weight
: <M 1 of 116909 e
Forms | Query WEIGTETN (i daie Search Domain: Al =
il ——————— Dinl Lit & Patent i
i <untitled» * =1
] Select Sort Fields
Sort -
each: |! <MoL> J 4 Cancel
] G REGND A el | Close
MOLSIMILARITY
:F Bu M OLMAME 4 Unsort
= By
: EXTREG
L MOLECULAR WEIGHT
PREF.MNUMBER
PHASFE sk
g
" Hightolow & Low to high Calculated Field... ﬁ
Save bz,
Sorting Instuctions
g - - Rearder 4 MM, BAN: USAN =
ort each MOL by »molecular. weight low to high instruchions:
abot, JP;Maruishi
) itinal 1P
B F7 O
Clear &l
Help
| -
£ >

Step 19. Select the sort fields “molecular.weight” and “low to high”
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i ISIS/Base - [MDDR 3D DB/&structure]

New Database...
Open Databaze. ..
Close Database
Configure Databaze. .

Cipen Form...

PN

Timport
Export
ca Save Structure- Activity Table

Page Lawout...
Print Betop..
Print...

Exit

1 CAARIRZAMDDRIFNDDDR D DB
2 A NRIBZNCMCIFINDVCMC D DB
3 CALNRIBZSMACDFINDVLCDFIND DE
4 A ARIRZNTOEFINDVTOXFIND . DE

“ Molecular weight:

200.05

Ctll
CtlO

Ctrl+l

Ctl+P

Formul:

E File Edit Options Object Databasm  Seamch List Window Help

<MO 1 of 116909
Search Domain: All

ification

Biclogy Lit & Patent

MolFils...

SDFile...
RDFils...

Fomm...
List...

Sorting Instructions... e IMM; BAN; LSAN >

Local Databage. .

1—|

inahot, JP; Maruishi
achitical B |

g HyF7 0

Step 20. Export the current list

Export Local List

@ 1 of 1163909

@ cietest lst
il

[ [e[e[z]> [M[@)E &

EEFRD: |9 Readlst

~| @ ckE-

!I||||

EFEHI: [dhfiScreeningSet Ist

FATF ()

TFEAARIT): |List Files (% 1st)

<] it

Molecular weight:

2DD.D5|

Formula:

Eharmaceibinal L[H]

CaHgFr O

Step 21. Input the local path and the list name
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Step 22. Read the list and output the list (InputFile-dockinglist.txt) for docking:

ReadLst dhfrScreeningSet.Ist [ the number of molecules in the docking list ]

T 151/Basm - (MDDR 3D DB/structure]

Hew Dabtess...
(pen Toinhase

& Chose Datsbase

§  Coatignne Dusbase

ChlN
Ctrhi

Open Foem Cilel

gt E|
Expest .

Fage Lasuul..
Prin St

Print CtrhiP

LA RS MIDE AFRDAODE D D
A T MCAFIN NG MO D D
ICA TERMACDFINDAMCDFTHD DR
A S MATOH FINTATOXFIND DB

Exit

"Mlln:l.lll’ waphts

Forrmaula:

Gl Bl [in Ogfons Obisct Detbas geash Lt Hindow [ty

0 ofd

P

== 3

-

Mieatinn g Binlagy |=| v sraem |

.
a3
|

] i

Step 23. Import the dockingf’j:ﬁstt"

coordinates of compounds

192532
174954
1573286
230569

—

(&I"fﬂf*é&fé@nf@Set—dockinglist.txt) to

download the

—

165852

265807 Import Local List

23

281533

l43ae3

pRNED (O
161734

Readlst

x| = Bt E-

2913179

[Z] emetest-dockst tet

206762

= | idhfrScreeningSet-docklist b

257992
15109
163510
159514
132766
293818
210946
1706486

2695408

281920
27T

- |dh.fr$creen.i.ng$et—dack]ist.t:-rl

147140
lEs5en

BFARRID): | Texct Files (¥ o)

[~

HIiH

A

202814
1a0325
194713

Step 24. Select the docking list
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i ISIS/Base - [MDDR 3D DB/&structure]

E Fil: Edit Options Object Databasm Seamch List Window Help
Forms | Query WEIGITEGN Lniatn

<MOL> 1 of 1007
Search Domain: Subset

Structure

MDL MDDR

Maodel

Identification

Biology Lit & Patent

3D 2002.2

Extreg 192832

Preferred no. 189189

| Active investigation?

Development phase Year

| Biological Tes

ting ||

CAS registry no.

Derivative

Structure

N

/

Index

Activity

27200
C

Lantizllergic/Antiasthmati

78351 |Lipoxygenase Inhibitor

Molecular weight:

20221

Generic name:

Trademark:

Formula:

Cy2Hp O

Step 25. The compounds in the docking list

[ ISIS/Base - (MDDR3D .DB/Zstructure]

New Databage...
Open Databas. .
Cloze Databaze
Configure Databaze...

Cipen Form...

1| el [ 1o [t

Tmport

Export

Page Layout...
Print Setup...
Print...

Exit

Sawe Btructure- Activity Table

“ Molecular weight:

20221

Ctl+l
CtltO

E Fil: Edit Options Object Databaze Seamch List Window Help

<MOL> 1 of 1007
Search Domain: Subset

Ctr+I

Ctl+P

1 A NRIBZNMDDRIFNDWDDR 3D DB
2 A NRIBZNCMCIFINDVCMC 2D .DE
3 A ARIRZMACDFINDVLCDFIND DB
4 T ARIBZNTOEFINDATOXFIND DB

Formul:

SDFile...
RDFil:...

Form....
List...
Sorting Instructions...

Laocal Database. .

=12 M O3

Step 26. Export the reaction data file (RDFile) of the docking list
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] &

: A <MOL> 1 of 1007 |
Forms | Query WEl{GVEGR (indaie | T (ke e

Export Fields ‘ Lit & Patent "
=
Databasze fields Exported fields:
- <MODEL> || = <MOL> 0

modelregno extieg \\
rnlzinilarity - <MODEL: Cancel
cls_rms =1 <MODEL>

E cls_wdw modelstructure

: ofs_tel o

|: cts_fitter Add 0
Eﬁ'uc:lfc.rrnula - Bemove
modelnamne
2d regno
FOUICE !
citatio (D]

< ol Heb I
c
78351 |Lipoxygenase Inhibitor | Trademark:
F la:
Molecular weight: 2021 bt €12 Hp O3
[l
< 2]

Step 27. Specify the items included in the:RDFile. lt-have to contain two items “extreg” and

“modelstructure”

EE s _ =
| | . <MOL> 1 of 1007 (Rl
Browse RIS Search Domain: Subset (=]
* P Model identification Biology Lk Rutent
+
E MDL MDDR 3D 2002.2 Structure 7‘
g B
Preferred no. )
N (Fsiete = EEFIND: | ) ReadLat = o« @k E
Preview no. |:
| Active investigatiq >,
Development pha ﬁ%iﬁé‘]&f’-*r

| Biological Testi 7—§
CAS registry no.

S

=
AT
Index Al —
57900 Phitiallergi »_,)'E
N AT
78351 Lipoxyge -

<)

Molecular weight: e LRTA AR

a8 M) |AhfsSereeningSet-docklist it | HED
FEBED:  |RDFes (*xdf) | BaiH

Step 28. Input the RDFile name
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Step 29. Copy corina.exe to same directory
Step 30. Remove small fragments from the RDFile with CORINA3.O0:
corina -i t=rdf -o t=rdf -d rs dhfrScreeningSet-docklist.rdf mdhfrScreeningSet-docklist.rdf
Step 31. Split the RDFile to separated single-structure files:
splitRDF mdhfrScreeningSet-docklist.rdf
Step 32. The docking list is finished and each structure of the molecule in the docking list is

prepared.
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