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Appendix B

1. Molecular modelling study of novel carbocyclic nucleoside
analogues as anti-HSV

1.1. 1* phosphorylation step
1.1.1. Docking results

= Pyrimidine nucleoside analogues

Tyr132
AIa167\
Glugd3
Argl63

Met128
Tyr101
{ Glu225\

Figure B-1. D-3-T (pink) superimposed to crystallographic dT (blue) in HSV-1 TK (PDB:1KIM, X-ray residues shown in
grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity, crystallographic waters are not shown
and hydrogen atoms are only shown when bound to a heteroatom of the ligand.

Tyr132 Tyrl32 t L
Glu83
Ala167
Glus3 Al 167
a Arg163
; Argl63 !

“ Tyrl72

GIn125

]

’»' Met128 j

GIn125
GIn125

n

Tyrl01

Figure B-2. D-5-T (left) and L-5-T (right) in pink superimposed to crystallographic dT (blue) in HSV-1 TK (PDB:1KIM, X-
ray residues shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity, crystallographic
waters are not shown and hydrogen atoms are only shown when bound to a heteroatom of the ligand.
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Figures not included in the manuscript

Tyri32 t l

Ala167 Glug3

Arg222

GIn125

.

Tyr101 \'\
| Glu225 |

Figure B-3. D-6-T (pink) superimposed to crystallographic dT (blue) in HSV-1 TK (PDB:1KIM, X-ray residues shown in
grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity, crystallographic waters are not shown
and hydrogen atoms are only shown when bound to a heteroatom of the ligand.

= Purine nucleoside analogues

Glu83

Tyr101
Argl76 W Glu225

Figure B-4. L-2-G (pink) superimposed to crystallographic ACV (blue) in HSV-1 TK (PDB: 2KI5, X-ray residues shown in
grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity, crystallographic waters are not shown
and hydrogen atoms are only shown when bound to a heteroatom of the ligand.
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/ =
N N
\ Tyr132\
Tyr132 Lys62 \ ) Lys62
/_.q/ﬂey
’ Argl63

’ Arg222

Figure B-5. D-6-G orientations with an internal hydrogen bond and 3’-OH pointing towards Glu-83 (left) and D-6-G
orientations with 4’-OH pointing towards Glu-83 (right) in pink superimposed to crystallographic ACV (blue) in HSV-1
TK (PDB: 2KI5, X-ray residues shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity,
crystallographic waters are not shown and hydrogen atoms are only shown when bound to a heteroatom of the
ligand.

1.2. 2" phosphorylation step

1.2.1. Docking results

» Pyrimidine nucleoside analogues

GIn125

ol
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Figures not included in the manuscript

Tyr132

Ala167
Argl63

GIn125

r’\ﬂ, Tyriol Gluzz}
Argl76 i /4
b) "

Figure B-6. a) L-1-TMP (pink) superimposed to crystallographic dTMP (blue) in HSV-1 TK (PDB: 1VTK, X-ray residues
shown in grey). b) L-2-TMP (pink) superimposed to crystallographic dTMP (blue) in HSV-1 TK (PDB: 1VTK, X-ray
residues shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity, crystallographic
waters are not shown and hydrogen atoms are only shown when bound to a heteroatom of the ligand.

S

Tyrl32 |

Lys62 _

\

\ Tyr132

Ala167 Argl63

GIn125

q T Gluzz? y
Argl76 , .
b) ’-\"‘\f_ :’ f

Figure B-7. a) D-3-TMP (pink) in pseudo-equatorial conformation superimposed to crystallographic dTMP (blue) in
HSV-1 TK (PDB: 1VTK, X-ray residues shown in grey). b) D-3-TMP (pink) in pseudo-axial conformation superimposed
to crystallographic dTMP (blue) in HSV-1 TK (PDB: 1VTK, X-ray residues shown in grey). Hydrogen bonds are
depicted as dotted lines. For the sake of clarity, crystallographic waters are not shown and hydrogen atoms are only
shown when bound to a heteroatom of the ligand.
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Arg222

GIn125

’ Tyrm]j Gluzz?
rgl76 i

Figure B-8. a) D-4-TMP (pink) superimposed to crystallographic dTMP (blue) in HSV-1 TK (PDB: 1VTK, X-ray residues
shown in grey). b) L-4-TMP (pink) superimposed to crystallographic dTMP (blue) in HSV-1 TK (PDB: 1VTK, X-ray
residues shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity, crystallographic
waters are not shown and hydrogen atoms are only shown when bound to a heteroatom of the ligand.
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Figures not included in the manuscript
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Figure B-9. a) D-5-TMP (pink) superimposed to crystallographic dTMP (blue) in HSV-1 TK (PDB: 1VTK, X-ray residues

shown in grey). b) L-5-TMP (pink) superimposed to crystallographic dTMP (blue) in HSV-1 TK (PDB: 1VTK, X-ray

residues shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity, crystallographic
waters are not shown and hydrogen atoms are only shown when bound to a heteroatom of the ligand.

= Purine nucleoside analogues

& Tyr53

Arg148

Figure B-10. ACVMP (pink) superimposed to crystallographic GMP (blue) in mGMPK (PDB: 1LVG, X-ray residues
shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity, crystallographic waters are not
shown and hydrogen atoms are only shown when bound to a heteroatom of the ligand.
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Figure B-11. a) D-1-GMP (pink) superimposed to crystallographic GMP (blue) in mGMPK (PDB: 1LVG, X-ray residues
shown in grey). b) L-1-GMP (pink) superimposed to crystallographic GMP (blue) in mGMPK (PDB: 1LVG, X-ray
residues shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity, crystallographic
waters are not shown and hydrogen atoms are only shown when bound to a heteroatom of the ligand.
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Argdd

Arg148

b)

Figure B-12. a) D-2-GMP (pink) superimposed to crystallographic GMP (blue) in mGMPK (PDB: 1LVG, X-ray residues
shown in grey). b) L-2-GMP (pink) superimposed to crystallographic GMP (blue) in mGMPK (PDB: 1LVG, X-ray
residues shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity, crystallographic
waters are not shown and hydrogen atoms are only shown when bound to a heteroatom of the ligand.

a)

b)

Figure B-13. a) D-4-GMP (pink) superimposed to crystallographic GMP (blue) in mGMPK (PDB: 1LVG, X-ray residues
shown in grey). b) L-4-GMP (pink) superimposed to crystallographic GMP (blue) in mGMPK (PDB: 1LVG, X-ray
residues shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity, crystallographic
waters are not shown and hydrogen atoms are only shown when bound to a heteroatom of the ligand.
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b)

Figure B-14. a) D-5-GMP (pink) superimposed to crystallographic GMP (blue) in mGMPK (PDB: 1LVG, X-ray residues
shown in grey). b) L-5-GMP (pink) superimposed to crystallographic GMP (blue) in mGMPK (PDB: 1LVG, X-ray
residues shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity, crystallographic
waters are not shown and hydrogen atoms are only shown when bound to a heteroatom of the ligand.
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1.3. 3™ phosphorylation step

1.3.1. Docking results

= Pyrimidine nucleoside analogues

Lys16

Argl109
r Asn119

Figure B-15. L-1-TDP (left) and L-2-TDP (right) in pink superimposed to crystallographic dTDP (blue) in NDPK (PDB:
INDC, X-ray residues shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity,
crystallographic waters are not shown and hydrogen atoms are only shown when bound to a heteroatom of the
ligand.

A\ -

. Lys16
Asn119
Argl109

Figure B-16. D-3-TDP (pink) superimposed to crystallographic dTDP (blue) in NDPK (PDB: 1NDC, X-ray residues
shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity, crystallographic waters are not
shown and hydrogen atoms are only shown when bound to a heteroatom of the ligand.

Vall16
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Vall16

y s16
Arg109 Asn119

Figure B-17. D-4-TDP (left) and L-4-TDP (right) in pink superimposed to crystallographic dTDP (blue) in NDPK (PDB:
INDC, X-ray residues shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity,
crystallographic waters are not shown and hydrogen atoms are only shown when bound to a heteroatom of the
ligand.

Figure B-18. D-5-TDP (left) and L-5-TDP (right) in pink superimposed to crystallographic dTDP (blue) in NDPK (PDB:
INDC, X-ray residues shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity,
crystallographic waters are not shown and hydrogen atoms are only shown when bound to a heteroatom of the
ligand.
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= Purine nucleoside analogues

Arg88

Asn115
His118 Arg105 (
‘ Lys12
a)

His118

rg105 anlS
Lyslzl
b)

Figure B-19. D-1-GDP (left) and L-1-GDP (right) in pink superimposed to crystallographic GDP (blue) in NDPK (PDB:
INUE, X-ray residues shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity,
crystallographic waters are only shown when interacted with the ligand and hydrogen atoms are only shown when
bound to a heteroatom of the ligand.

4 Glu152
Arg105
His118 Asn115
y512

Figure B-1. L-2-GDP (pink) superimposed to crystallographic GDP (blue) in NDPK (PDB: 1NUE, X-ray residues shown
in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity, crystallographic waters are only
shown when interacted with the ligand and hydrogen atoms are only shown when bound to a heteroatom of the
ligand.
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Figure B-21. D-4-GDP (left) and L-4-GDP (right) in pink superimposed to crystallographic GDP (blue) in NDPK (PDB:
INUE, X-ray residues shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity,
crystallographic waters are only shown when interacted with the ligand and hydrogen atoms are only shown when
bound to a heteroatom of the ligand.
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a) /

2
'*" Glu152
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His118 ( Asn115
Argl05

Figure B-22. D-5-GDP (left) and L-5-GDP (right) in pink superimposed to crystallographic GDP (blue) in NDPK (PDB:
INUE, X-ray residues shown in grey). Hydrogen bonds are depicted as dotted lines. For the sake of clarity,
crystallographic waters are only shown when interacted with the ligand and hydrogen atoms are only shown when
bound to a heteroatom of the ligand.
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