1a398319084 P. vivax DHFR UG EUEID

aa

nnunanunafuwll lamnsnulassainsvaslysdusfia wild-type waz double mutant
2. o ) . X . A . .
ANKNANIINNU pyrimethamine e des-chloro pyrimethamine Wbz NbLUY m-cholro pyrimethamine
(3U7 10.) ldlavesfraduunusiia double mutant 3laildasufianansznuvase fGusarfiaitle
winan udilliaganlassaiauszdmItugivedsn (@13190 1.) wuidnaseaadasiu laslu
&% chloro phenyl group N161% meta- 3=NauasNI8 kaenIN@Iuvas cholo phenyl group N
para- ‘ﬁﬂﬁmmsna@ﬂvlé’luﬂ'uﬁmﬁmﬂﬂﬁsJuLLﬂawaw‘hLmu',a Ser117 11 Asn cRINAGRENN

LAULNADUATATUINANIZRN BATNINBITINANAILILRINITDRANLALINNUT I WAL NGNS

wasuudasuu lagaznanienuazideauazanuiinlatisnalnnsdesnuedsn pyrimethamine

dio'ldl
NH; NH;
NT | NT | cl
)\ )\
H2N N H2N N
des-chloro Pyrimethamine, Pyr 20 m-chloro Pyrimethamine, Pyr 30

gﬂ‘ﬁ 10. uEAIlATIFINIV8Y des-chloro pyrimethamine LLa¢ m-chloro pyrimethamine

A o aa = P ' . . . .
WarnlassassudfnySoufiouszning pyrimethamine, des-chloro pyrimethamine
ILl8z m-chloro pyrimethamine 283 SP21-PvDHFR L31W131 p-chloro phenyl 210 pyrimethamine Y
' tﬂq’ a 04 ana s o qnj/ 1 1 tﬂl dl
NRABNINLN I@lﬂﬂ’]im(ﬂé}%@liﬂif;ﬂﬂﬂ Asn117 mlmammnmw 300 Y1 pouenLUReH
U chloro Wwh meta- (Kiwid type) = 0.73 NM, Kisersgargrsertizasn) = 9-46 nM)
waz/m3e il chloro (Kiig ypey = 1:55 NM, Kiserseargsserti7asn = 7-33 nM) wudndwuinivili side
, A4 4 o  an da & & .
chain 283 Asn117 LARAUNILALAUATNILINLNGA chloro AARY (NNTIADLININVYY 5 LN 1% Pyr 20

uaz 13 11 s Pyr 30) LLamlﬁLﬁuﬁar:wuaamia@awaamiﬁamlua%ﬁuﬁrﬂm pyrimethamine

(3UM 11 uaz 12,)
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Ser58Arg

31Jﬁ 11. wgadinmstounnulassaaieSouriauvas SP21-PvDHFR fiannannu

pyrimethamine, des-chloro pyrimethamine i8¢ m-chloro pyrimethamine

A = a A A a o Aaa ) . A o '
3‘1.]7] 12. .U UNeUUIIMNLNAaBAINIYIVDY p-Chloro pyrimethamine N@LLAY

Asn117 il m-Chloro pyrimethamine TianaWwERIAURUI (SP21-PVDHFR)
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Ser58Arg

., N A

31U 13. uaasmItaunulasianaiaSoufisuaas SP21-PvDHFR Aiannanny
pyrimethamine L% trimethoprim
' . . A o ' o . . . A
luduasen trimethoprime &9pnlElumsiniswdsniue pyrimethamine wuiifie
MIABEUINNT 150 111 (Kiia ype) = 3.1 M, Kiserssargsserti7asn = 490 nM) uidnuiiaglassaing
& d' v Ai v aa £ ni = oA
a3 Semaninfingule uazillaganlanaiumuiidvesiuiansanly SP21-PVDHFR wuiid
A A4 [ . A P L a o aa A a a A o
NANYN 1A side chain a9 Asn117 tafaufiuaz liiiasuasisonivsinmnsaazily wwdasny
v Aad @ € . . ] o A 1 A a A 1
lulassaismaufidnnuluayWusues pyrimethamine udnaufianuuaned1y G&sfianazan
a v n:l' a a 1 d' a . {d‘ o ] s g o v
afuneldfia mIndLaslingy methoxy uazilaiiamInaowuindruniaaandtd vild

Ser120 Lﬂﬁauﬁlﬁﬂﬂﬁmju methoxy ANNNIUAN (Crenoxy - O Ser120 3282119 3.05 A) ugaslw

\ARTIHATEIT8INTABEN 1 trimethoprime (31U 13.)
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©  aa o da X D e a A a L aas

aummmﬁmmm:mwmmﬂ‘uﬂma:qu’lumnmmﬂgmmmm SP21-PvDHFR+
NADPH+m-chloro pyrimethamine L8z SP21-PvDHFR+NADPH-+trimethoprim WEadluanT9n 2
LAz 3. NIBULRAS crystal parameter LLas refinement data 283laTIFNINAN TINNIAN

(9
[

Ramachandran plot fildandayalassairafldnoanulunismonuaisii

AN 3. LRAIDUATNILITZWINY DHFR domain NUEN

m-chloro Pyrimethmine-DHFR (SP21) domain
lle13, Cys14, Asp53, Phe57, Ser117, lle121, lle173, Thr194

Trimethoprim-DHFR (SP21) domain
lle13, Cys14, Leud5, Asp53, Phe57, Ser117, Ser120, lle173, Thr194

* Sumﬁ'%mﬁl,l,amagjﬂmw: 25-36A

(ﬂ’lﬁ\‘lﬁ 4. LR®Y crystal parameter LAz refinement data 284lAT9RINANVEY SP21-
PvDHFR+ NADPH+m-chloro pyrimethamine ka8 SP21-PvDHFR+NADPH-+trimethoprim

Parameters SP21+NADPH+m-Cl Pyr SP21+NADPH+Tmp
Space group Cc2 Cc2
Unit cell a, b, and ¢, A; 135.80, 56.07, 45.80; 131.38, 55.80, 45.68;
and @B, ° 112.32 108.05
Resolution, A 20 -2.40 20 -2.40
Completeness, % 99.6 (99.8) 99.3 (100.0)

(final shell, %)

Unique reflections 15,556 12,369
Redundancy 3.63(3.57) 2.39 (2.37)
Rsym, (final shell)* 5.7 (31.3) 4.6 (30.5)
(I 1 ©) (final shell) 8.7 (1.9) 9.9 (2.1)
Rfactor IR,_.," % 23.15/29.30 23.87/25.54
Average B factor, A’ 85.5 52.1

rms deviation
Bond lengths, A 0.0101 0.0106
Bond angles, ° 1.367 1.604

*Rsym = ‘Z/— (lZ/D/, where [ is the observed intensity and </> is the average intensity from multiple observations of symmetry-related reflections.
1R factor = th/‘Fo(hkl) - Fc(hk/)|/2hleo(hk/), where Fo(hkl) and Fc(hkl) are the observed and calculated structure factor amplitudes for reflection hkl.

Rfree is computed by using randomly selected 5% of the data that were excluded throughout refinement.
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1354

904

451

Psi (degrees)

-15

-90 4

-1354

b

Phi (degrees)

Ramachandran plot statistics of SP21-PvDHFR+NADPH+m-cholo Pyrimethamine

Residues in most favoured regions [A,B, L] 163 84.0%
Residues in additional allowed regions [a,b,1,p] 31 16.0%
Residues in generously allowed regions [~a,~b,~1,~p] 0 0.0%
Residues in disallowed regions [XX] 0 0.0%
Number of non-glycine and non-proline residues 194 100.0%
Number of end-residues (excl. Gly and Pro) 7
Number of glycine residues 9
Number of proline residues 9
Total number of residues 219
180 =

1357

\“
S P N I 4y

|- -
-45

%’

Psi (degrees)

= — o

-1351

-180  -135 =90 -45 45 90 135 180
Phi (degrees)

Ramachandran plot statistics of SP21-PvDHFR+NADPH+Trimethoprim

Residues in most favoured regions [A,B, L] 162 83.5%
Residues in additional allowed regions [a,b,1l,p] 32 16.5%
Residues in generously allowed regions [~a,~b,~1,~p] 0 0.0%
Residues in disallowed regions [XX] 0 0.0%
Number of non-glycine and non-proline residues 194 100.0%
Number of end-residues (excl. Gly and Pro) 6
Number of glycine residues 9
Number of proline residues 9
Total number of residues 218
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Iﬂiaai”ﬁwaa Wild-type P. vivax DHFR-WR99210 complex

%507«1’1ﬂ“7'1|L°ﬂ”11§]LﬁU?ﬁUﬂ’liga@iaU’lluﬂﬁju antifolate T9WaV89 steric effect 910 Ser117
—> Asn Afidagn pyrimethamine afluansid rigidity N fehdnmdelldanssudivean ey
PVDHFR fiu WR99210 @aiflu flexible inhibitor 71XA71% sensitive 1y mutation TIgWAe
Ser117Asn %a8n37 inhibitor 1uﬂ@:u pyrimethamine

[%

nauddnldanndn  wildtype PVDHFR awfudadussfa WR99210 lawldiF co-

crystallization nanfasenldSuuiaUszanm 100-200 luasan uszsansanszisssmandlaans
2.1 A resolution & unit cell parameters fio a = 133.04, b = 55.54, ¢ = 45.52 A uas B= 107.26°
inguauu1as monoclinic & space group C2 L BE s AN AT sAN I RawRd nIw
1a398319289 wild-type PvDHFR-NADPH-WR99210 135 molecular replacement laglslassass
284 wild-type PvDHFR-NADPH-pyrimethamine complex ¢8lUsunIy CCP4-AMoRe 31NMN3
317124 electron density maps ﬁvl,@i”l,mmlﬁl,ﬁu’jﬂuLaqamadﬁaﬁusﬁ WR99210 agluy3iim
active site vastonladainetaian lassairoiladanuszidoai 2.1 A resolution uaziien R-

factor LYiNAL 23.30% (27.5 % R-free) (Fig. 14)
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Parameters PvDHFR(WT)+NADPH+WR99210
Space group Cc2
Unit cell a, b, and ¢, A; and B, ° 133.04, 55.54, 45.52; 107.26
Resolution, A 20-21
Completeness, % (final shell, %) 90.1 (92.8)
Unique reflections 16,917
Redundancy 2.7
R,y (final shell)* 3.0 (20.8)
(lllo) (final shell) 42.0 (3.9)
R factor I Ry,..,' % 23.30 / 27.52
Average B factor, A2 53.5
No. of atoms 1,928
Nonhydrogen protein 1723
Ligands 72
Solvents 133
rms deviation

Bond lengths, A 0.0092

Bond angles, ° 1.281
"R,y,,l = Z|f - (D/=I, where [ is the observed intensity and (/) is the ge i ity from

observations of symmetry-related reflections.

R factor = X, |F,(hkl) - Fo(hKDIZyuFo(hkl), where F,(hkl) and F.(hkl) are the observed and calculated
structure factor amplitudes for reflection hkl. Ry, is p by using r 5% of
the data that were fi

gﬂﬁ' 14 (UW) WANW8d PvDHFR-NADPH-WR99210 complex. (a19) Crystal parameters WAz

refinement data 1891ATIFIINEN
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llei73 Ser117

WR99210

317 15. 1As9s319uazMITLAIVEI WR99210 Tt active site 284 P. vivax DHFR
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la3983190aNDI WR99210 luaniae free-base waz enzyme-bound form

TA398$19284 inhibitor 713 flexibility 8819 WR99210 anaaziinissaisuasalaananulu
an=Miln enzyme-free Uz enzyme-bound states G353 1IN sanKEN WR99210 itadinin
lavsainamdn lag WR99210 gnazanueae diuted HCI 14 aqueous methanol uazanwdndae
\nadia slow evaporation a’m'lmm'%wwﬁm%aLﬁﬂ'sﬁﬁmmmlmy'mmmwﬁqmmwﬁ il
JazRa8INAia X-ray analysis #18LA%89 1kCCD Bruker-Nonius diffractometer WU’j’lﬁﬂﬁju
guanasidusiia P-1 § unit-cell parameters a = 8.5926(4), b = 9.3510(3), ¢ = 14.6966(7) A°
o= 75.422(2)°, B = 78.226(2)°, v = 70.194(3)° lay WR99210 anWanIauiuny methanol uaz
chloride ion (Fig. 10)

Wassuiisunulaseainsvas WR99210  fisudaiutewls wuinfainauanenanu
agnsuNaIusozaaNuas 01 7t side chain 8anan triazine ring sauaasly Fig. 11 uaasl

& . . . o o { v o (Y o A v =
LRI flexible inhibitor $N13UTUANalFIUN UL 53 L@@ b3z AU nanomolar TILEAI bRLATI

strategy lumIsanuuusnInslsaunaTondl flexible linker ‘Lot

U 16 lassa319nanaad WR99210-chloride methanol solvate anHANGILNATLA

slow evaporation 91 room temperature. quﬂl,l,ﬁm polar interactions @18 dotted lines.
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Dihedral angles

Dihedral angle Free-WR WR in PvDHFR
N3-C2-N1-01 177.47° 179.85°
N5-C6-N1-O1 -165.64° -178.88°
N1-01-C1-C2 177.54° -115.82°
01-C1-C2-C3 72.41° -49.53°
C1-C2-C3-02 -174.19° 147.16°

31]“71; 17 Superposition structure 483 WR99210 lu free-base state (white carbon model) wag

WR99210 lu PVDHFR complex. flexibility 284 linker i 01-C1-C2-C3 ¥il# inhibitor Fadalwagluglsned

wianzaununsiuAuewled daya dihedral angles vaslaTiainansauaasliluamauuy

Iﬂidﬁ%”]d‘ﬂad P. vivax DHFR mutants N NADPH &z WR99210

\WaNazAnwnDanavad mutation NGIUNUS 117 V89 P. vivax DHFR silanaiswusny
WR99210 iattSouiisunulasiainsvasionlodsfiia wild-type 39ldvinnsiasonianlasd P,
vivax DHFR ‘ﬁﬁ@ﬂmtlﬁ'ufaad‘nﬁ@]ﬁa double mutant SP21 (Ser58Arg + Ser117Asn) WasTha
i A = A o A2 o o ¢ A .
single mutant SS1 (Ser117Asn) SIFINTAANKEAN l@ luan1zNaswaRInwALLaW mTRa wild-

2 A a Y A o A A R . . v a
type WANTLAIEN lARINITONTEIRITIRIANG laaifd 2.3 A resolution unit-cell parameter lnal@es
i landnguananasdia monoclinic C2 1gwininuninuadiawlsdizila wid-type (a13197 1.)

waInfutayamInIzidsafiianduuiaias Imaging-plate lassainsvasionlsinises
afia w1 lea283% molecular replacement lagltlasszisvaanloioiia wild-type 1w search

L A A ' . .
model T35LNE9 1 molecule vadtan lsiluudas asymmetric unit

WRINNNTEUIBMNT rigid-body refinement 8¢ simulated annealing refinement LRIEU

1@Ra151D9 electron density map LS tAGIUKUIVES Ser117 Uaz Ser58 uaz lauSuldfan
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nyaezfilulilu asparagines (Asn) Uaz arginine (Arg) ANEIAU WATWAIIINANT simulated
annealing refinement (WuL@y laldluianavas WR99210 14l uazldlaianavasinludau
gariny uazvinsguiSeuifisuiuuens 3 lassaislusiudns 9 Ae ludmuTmiiiansnaiy

mugﬂﬁ 5.

@A13790 5. uFAd crystal parameter LLae refinement data 293lAT9FIINANVEI SP21-PYDHFR+NADPH+
WR99210 uaz SS1-PVDHFR+NADPH+WR99210

Parameters WT+NADPH+WR SP219+NADPH+WR SST1°+NADPH+WR
Space group C2 C2 C2
Unitcella, b, and ¢, A; 133.04, 55.54, 45.52; 133.03, 55.59, 45.56;  135.68, 55.27, 45.38;
and g, ° 107.26 108.02 107.53
Resolution, A 20-2.1 20-2.26 20-23
Completeness, % 90.1 (92.8) 99.7 (99.9) 94.6 (91.8)
(final shell, %)
Unique reflections 16,917 14,379 13,592
Redundancy 2.7 3.7 2.6
Ry (final shell)* 3.0 (20.8) 2.9 (17.9) 7.4 (31.3)
(/o) (final shell) 42.0 (3.9) 14.3 (2.6) 8.5 (3.1)
Rfactor IR ..t 7% 23.30/27.52 24.55/27.70 22.39/25.94
Average B factor, A 535 47.0 43.6
rms deviation

Bond lengths, A 0.0092 0.0088 0.0075

Bond angles, ° 1.281 1.088 1.152

9§P21, double mutant (Ser58Arg+Ser117Asn)

bss1, single mutant (Ser117Asn)

*Reym = Z|l - (HDVZI, where | is the observed intensity and (I) is the average intensity from mulfiple observations of symmetry-related reflections.

1R factor = =y, |Fo(hkl) - F.(hkI)|IZ,F,(hkl), where F,(hkl) and F.(hkl) are the observed and calculated structure factor amplitudes for reflection hkl. Ry, is
p by using randomly selected 5% of the data that were d ghout refil t

- 306 -



U 18. LLams‘hLqu',wmﬂma:ﬁimﬁﬂmﬂﬁufﬁoLau (WT) Ser58 uaz Ser117 sunufiianis
A ° ' a A o '
NANUTRATAIGIULRUI (SP21) 31N Ser58Arg WAz Ser117Asn UazThanhid1unud (SS1) 310 Ser58Arg WA
Ser117

w\-_--“--“{ P
PN

R AL i

§

%
L

UM 19. WBuiBuUTMAIRaawaTAIENYEd WR99210 AULSLIML active site NidunII Sert17 w4
suRUTAAUGY (WT) Murlenaiaiusaoddumis (SP21) Aidumibs Ser117 1ilu Asn
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= o Aaad a . . . a v &ao
nnsanslassaiemulafnuTian active site 289 P. vivax DHFR sflananuwusny
{ o o A @ Aaa i a & '
WR99210 ailssuifisunulasiaisvadian kodaiia wild-type WUINawasnsenNiialnszning
WR99210 luaaufiiu long-chain 789 WR99210 Audunisfinanswus dauasisuniunylal
uand1anu aauaaaluztf 18. lasuaanlassasnives WR99210 1 flexible Aauzaulidunay
a_ o o A a o & & o o o & A ' A ' o

wannudunibiiiianaowus SasaaadanuainIgussnnuiunylidanuuandrinuaas
M3LAa mutation % (Kiig ype) = 6:0 MM, Kiserssargrserti7asny = 8.1 nm) waztlarinnistaunuy
1A598319KAN PYDHFR n%3:W3n906a wild-type, SP21 uaz SS1 wuinasanuatnanin lagian

o z o . N , 4 o .
RMS deviation a4 C-alpha NINNUG BN 0.5 A LUNIZNIUILIDE 120’s loop muamlmﬁmw

. A a £ VA ' . a o A
mutation MinliwlaifinanIznuda local conformation vasldsdu dauaasluguf 19.

WT-PVDHFR
SP21-PvDHFR
SS1-PVDHFR

gﬂ‘ﬁ 20 Superposition structures Ua3d wild-type PvDHFR (blue) SP21-PvDHFR (pink) L8z
SS1-PvDHFR (orange) U NADPH and WR99210. rms deviations #8an31 0.5 A
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©  aa da X D e a A a L aas

aumﬂimmﬂmmzmwmmmJﬂi@a:uiulumnmmﬂgmmmaa SP21-PvDHFR+
NADPH+WR99210 uaz SS1-PvDHFR+NADPH+WR99210 L&adl#a13147 5 Uz 6. WIaNLaad
crystal parameter LLas refinement data 2891A9IRIINAN T2UNIAN Ramachandran plot flaan

ﬁayjaimaa{wmﬁﬁ U9 IUNTINLITUATIT

AN 6. WRAIBUATNILITZHING DHFR domain AUEN

WR99210-DHFR (WT) domain
lle13, Cys14, Leu45, Asp53, Pheb7, lle173, Tyr179, Thr194

WR99210-DHFR (SP21) domain
lle13, Cys14, Asp53, Phe57, Ser117, lle173, Tyr179, Thr194

WR99210-DHFR (SS1) domain
lle13, Cys14, Asp53, Phe57, Ser117, lle121, Pro122, lle173, Thr194

* 5uﬂsﬁ%ﬂwﬁ|,1,ama§'1mw: 25-36A
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MINN 7. UFAd crystal parameter ez refinement data 293la398319NEN SP21-

PvDHFR+ NADPH+WR99210 a8z SS1-PVDHFR+NADPH+WR99210

Parameters SP21+NADPH+WR SS1+NADPH+WR
Space group Cc2 C2
Unit cell a, b, and ¢, A; 133.03, 55.59, 45.56; 135.68, 55.27, 45.38;
and B, ° 108.02 107.53
Resolution, A 20-2.10 20-2.30
Completeness, % 99.8 (99.9) 94.6(91.8)

(final shell, %)

Unique reflections 18,582 13,592
Redundancy 3.74 (3.69) 2.62 (2.66)
Rsym, (final shell)* 3.1(30.1) 7.4(31.3)
(11 ©) (final shell) 11.7 (1.5) 8.5 (3.1)
Rfactor IR.__," % 24.77/27.92 21.67/25.21
Average B factor, A’ 56.1 50.6

rms deviation
Bond lengths, A 0.0091 0.0107
Bond angles, ° 1.524 1.613

*Rsym = ‘Z/- (lZ/D/, where [ is the observed intensity and </> is the average intensity from multiple observations of symmetry-related reflections.
1R factor = th/|Fo(hk/) - Fc(hkh|/2hk/Fo(th, where Fo(hkl) and Fc(hkl) are the observed and calculated structure factor amplitudes for reflection hki.

Rfree is computed by using randomly selected 5% of the data that were excluded throughout refinement.
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Psi (degrees)

-b

-180 -135 90 -ds 0 45 90 135 180
Phi (degrees)

Ramachandran plot statistics of WT-PvDHFR+NADPH+WR99210

Residues in most favoured regions [A,B,L] 164
Residues in additional allowed regions [a,b,1,p] 23
[

Residues in generously allowed regions [~a,~b,~1,~p] 0
Residues in disallowed regions [XX] 0
Number of non-glycine and non-proline residues 187
Number of end-residues (excl. Gly and Pro) 8
Number of glycine residues 8
Number of proline residues 9
Total number of residues 212

180

Psi (degrees)

Phi (degrees)

.
-180  -135 -90 -45 45 90 135 180

87.
12.
0.
0.
100.

Ramachandran plot statistics of SP21-PvDHFR+NADPH+WR99210

Residues in most favoured regions [A,B, L] 172
Residues in additional allowed regions [a,b,1l,p] 18
[

Residues in generously allowed regions [~a,~b,~1,~p] 1
Residues in disallowed regions [XX] 0
Number of non-glycine and non-proline residues 191
Number of end-residues (excl. Gly and Pro) [
Number of glycine residues 9
Number of proline residues 9
Total number of residues 215
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Psi (degrees)

4180 -135 90 45 45 90 135 180
Phi (degrees)

Ramachandran plot statistics of SS1-PvDHFR+NADPH+WR99210

Residues in most favoured regions [A,B, L] 166 86.9%
Residues in additional allowed regions [a,b,1,p] 25 13.1%
Residues in generously allowed regions [~a,~b,~1,~p] 0 0.0%
Residues in disallowed regions [XX] 0 0.0%
Number of non-glycine and non-proline residues 191 100.0%
Number of end-residues (excl. Gly and Pro) 6
Number of glycine residues 9
Number of proline residues 9
Total number of residues 215

la39831983 86089 PYDHFR nU cycloguanils

wannlassasmuiiananwanlusdusinaassn pyrimethamine nuﬁamgﬁuﬁ’maaﬁu,
WR9921 Uz trimethoprim U7 131859vimyanuanlusdiuiinine cycloguanil TIuNIaunus
o A A ' A « . & & A A o '
2030U8n 4 vHia laosiudiiiln chiral center Wuaddlsznay, H8Iuva9 chloro NFWLHAUY para-
(cycloguanil 1), meta- (cycloguanil 2), para- L8z meta- (cycloguanil 3) LLae fa1uv9 side-chain

[

findny side-chain 183 WR99210 (cycloguanil 4) (U7 21)

o AR v ¢

lasgatszsdnanidnmayWusuas cycloguanil Mtilu chiral center 1azifluansnil
configuration UL R %38 S N9zanu1sndunuLe laailé 13w configuration LUy R az1duen
gugd Adn lUunuLaw e
@ 1% % =2 . & o ¢ @ A
Mndayansdulassaianinuaden cycloguanil TINNIauRUTVEINL (FUN 22 uaz 23.)
1A v @ o s A g: d' £ d' v d' = A' a 1
ifladadasriinaliodysdnass inalildlanaiefigndasinniiga wasdnsududuludiu

(% [%
2 [

: & ' o = ' A Aa e
VBIANIIUREIRAILISANNIIYU ﬂdaﬂi@ﬂa%ﬁ]gﬁEﬂNﬂLWQ@WNW@]QVLTJ
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cl cI
NH2/©/ NHz/@\ NHZ/Q:
NZ N NT N cl N7 N o

Cycloguanil 1, Cyc 1 Cycloguanil 2, Cyc 2 Cycloguanil 3, Cyc 3
NH;

N)\N/O\/\/O
)\
HoN N cl

Cycloguanil 4, Cyc 4

g'ﬂ‘ﬁ 21. LLammgﬁuﬁmaacycloguanil BUUANY 9

Q an { a J 1 Qs a ~a 1 aaa QJ

aummmﬁl,ﬂ@mmzmwmmmmaqulumnmmﬂgmmmaa WT-PvDHFR nu
cycloguanil, cycloguanil 1, cycloguanil 3, cycloguanil 4 LLaz SP21-PvDHFR ﬁ’ucycloguanil 2
wEadbuans9n 8, 9 LAz 10. WIDUURAS crystal parameter Lz refinement data 2891ATIR3N9

&N 39uM3A1 Ramachandran plot ildandayalassairen’le

A9 8. WRAIBUAINILIIZHINY DHFR domain AUEN

Cycloguanil 0-DHFR (WT) domain
lle13, Cys14, Ala15, Asp53, Ser117, lle121, 1le173, Thr194

Cycloguanil 1-DHFR (WT) domain
lle13, Cys14, Asp53, Met54, Phe57, Ser117, Ser120, lle121, lle173, Thr194

Cycloguanil 3-DHFR (WT) domain
lle13, Cys14, Asp53 Phe57, Ser117, lle121, Pro122, lle173, Thr194

Cycloguanil 4-DHFR (WT) domain
lle13, Cys14, Asp53, Phe57, Ser117, lle121, Pro122, lle173, Thr194

Cycloguanil 2-DHFR (SP21) domain
lle13, Cys14, Ala15, Leud5, Asp53, Met54, Phe57, Ser117, Leu128, 1le173, Thr194

* 5uﬂiﬁ%ﬂ1ﬁl.l,ama§jﬂmw: 25-36A
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miﬂdﬁ 9. UWR®J crystal parameter LLae refinement data 9891AT9RTINENVE WT-PVDHFR+NADPH+ Cycloguanil, WT-
PvDHFR+NADPH+Cycloguanil 1, WT-PvDHFR+NADPH+ Cycloguanil 3 uaz WT-PvDHFR+NADPH+ Cycloguanil 4

Parameters WT+NADPH+Cycloguanil

WT+NADPH+Cycloguanil 1

Space group

Unit cell a, b, and ¢, A; 135.43, 55.01, 45.59;
and B, °

Resolution, A 20-2.80
Completeness, % 95.4 (92.0)

(final shell, %)

Unique reflections

Redundancy 2.01 (1.93)
Rsym, (final shell)* 11.4 (33.3)

{I1 O) (final shell)

Rfactor I R,.," % 26.78/30.63

free’

Average B factor, A®
rms deviation
Bond lengths, A

Bond angles, °

C2
134.08, 55.90, 45.77;
106.77
20-2.80

95.7 (94.9)

14,976
1.79 (1.80)
13.8(36.3)

3.5(1.3)
30.96/35.83
28.1

0.0140
2.115

Parameters WT+NADPH+Cycloguanil 3 WT+NADPH+Cycloguanil 4
Space group Cc2 Cc2
Unit cell a, b, and ¢, A; 137.00, 56.39, 45.71; 134.90, 55.54, 45.56;
and B, ° 107.10 107.26
Resolution, A 20-2.70 20 - 2.80
Completeness, % 98.6 (98.3) 24.0 (30.0)
(final shell, %)
Unique reflections 17,646 1,704
Redundancy 1.72 (1.71) 4.74 (4.66)
Rsym, (final shell)* 7.6 (31.6) 8.7 (32.7)
{11 O) (final shell) 6.7 (1.6) 6.2 (1.7)
Rfactor I R,.," % 24.20/27.52 24.01/30.04
Average B factor, A 37.9 51.7

rms deviation
Bond lengths, A 0.0107 0.0111
Bond angles, ° 1.613 1.595

*Rsym = ‘Z/- (/Z/D/, where [ is the observed intensity and </> is the average intensity from multiple observations of symmetry-related reflections.

1R factor = thl|Fo(hk/) - Fc(hk/)|/2hk/Fo(hk/), where Fo(hkl) and Fc(hkl) are the observed and calculated structure factor amplitudes for reflection hkl.

Rfree is computed by using randomly selected 5% of the data that were excluded throughout refinement.
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disallowed regions

Number of non-glycine and non-proline residues
Number of end-residues (excl. Gly and Pro)
Number of glycine residues
Number of proline residues
Total number of residues
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Ramachandran plot statistics of WT-PvDHFR+NADPH+Cycloguanil 1

most favoured regions
additional allowed regions
generously allowed regions
disallowed regions

[A,B,L]
la,b,1,p]
[~a,~b,~1,~p]
[XX]

Number of non-glycine and non-proline residues
Number of end-residues (excl. Gly and Pro)
Number of glycine residues
Number of proline residues
Total number of residues
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