EXPERIMENTAL

The detergent-free recombinant IN protein was produced in Escherichia coli and purified
as previously described.! All oligonucleotides were synthesized by the phosphoramidite
method on an automatic ABI 3400 DNA synthesizer (Applied Biosystems, USA) under
conditions recommended by manufacturer and purified by electrophoresis in a 20%
polyacrylamide/7 M urea gel. Modified oligonucleotides were additionally purified by
RP-HPLC with acetonitrile gradient in 0.1 M ammonium acetate (pH 7). HPLC
purification was carried out on AKTA Purifier equipped with Jupiter C18 or C5 column
(Phenomenex, size 4.6¥250 mm, 5 pum) with UV-Vis detector. Analytical HPLC was
carried out on Agilent 1200 equipped with Ultasphere octyl (Beckman Coulter, size
4.6*250 mm, 5 pm), 45°C 1 ml/min with diode array detector. 5’-FAM, FAM, TET,
HEX phosphoramidites were purchased from Metkinen Chemistry Oy; dT, dA(Bz),
dG(iBu), dC(Ac), ddR, 1,3-propanediol phosphoramidites and dT p-methyl
phosphonamidite - from ChemGenes, JOE phosphoramidite — from Primetech LLC.
Oligonucleotides with eosin and oleic acid at 3’-end were synthesized as described
previously.? Phosphorothioate oligonucleotides were synthesized accordingly to Krotz et
al..” Oligonucleotides with methylphosphonate linkages were synthesized as described by
Arnold and coworkers.” MALDI MS spectra were registered on AutoFlex (Bruker
Bozemrmest) using  2,4,6-trihydroxyacetophenone/ ammonium cirtrate’ or  3-
hydroxypicolinic acid/ ammonium cirtrate® as a matrix.

3’-Processing activity assay. A DNA duplex consisting of oligonucleotides U5SB (5°-
GTGTGGAAAATCTCTAGCAGT-3’) and USA (5’-ACTGCTAGAGATTTTCACAC-
3”), and mimicking the end of the HIV-1 U5 LTR was used as an IN substrate. The U5B
oligonucleotide (10 pmol) was labeled with T4 polynucleotide kinase (Fermentas,
Lithuania) and 50 xCi [y-""P]JATP (3000 Ci/mmol). After 1 h of incubation at 37°C, the
T4 polynucleotide kinase was inactivated by the addition of EDTA followed by heating
at 65°C for 5 minutes. The U5B oligonucleotide was then annealed with an equimolar
amount of complementary oligonucleotide, USA. The resulting USB/U5A duplex was
then purified from unincorporated [y-"“PJATP by centrifugation through MicroSpin G-25
Columns (GE Healthcare, UK). The *?P-labeled substrate, USB/USA (3 nM), was



incubated in 20 pl of 20 mM Hepes, pH 7.2, 7.5 mM MgCl,, | mM DTT with 50 nM IN,
in the presence of increasing concentrations of an oligonucleotide inhibitor (0.01-10 uM)
at 37°C for 2 h. The reaction was stopped by adding 80 pl of a stop solution (7 mM
EDTA, 0.3 M sodium acetate, 10 mM Tris-HCIl, pH 8). IN was extracted by
phenol/chloroform, and DNA fragments were precipitated with ethanol. The reaction
products were suspended in loading dye (80% formamide, 0.05% bromophenol blue,
0.05% xylene cyanol) and separated by electrophoresis in a 20% polyacrylamide/7 M
urea gel. Gel images were recorded on a STORM 840™ PhosphorImager (Molecular
Dynamics, USA) and quantified with Image QuaNT™ 4.1 software (USA).
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Table 1. MALDI MS analysis of the oligonucleotides used in the study.

N Conjugate Calculated . Founq mass,
mass, M+H M+H
1 11D-E 4269.3 4270.4
2 11D-E2 4091.2 4091.4
3 5’-FAM1-11D 4035.8 4036.6
4 5’- FAM2-11D 39247 3923.9
5 11D-3’-FITC 3953.7 3954.2
6 HEX-11D 4129.4 4130.2
7 HEXac-11D 4128.4 4126.3
8 TET-11D 4060.4 4060.2
9 JOE-11D 4049.6 4049.4
10 11D-Ole 3860.8 3860.9
11 FAM-11D-Ole 4511.4 4512.4
12 11D- FAM-Ole 4511.4 4512.4
13 11DX-E-1 4263 .4 4264.2
14 11DX-E-2 4263.4 4263.9
15 11DX-E-3 4263.4 4264.2
16 11DS-E-1 4430.0 44329
17 11DS-E-2 4301.5 4302.7
18 11DS-E-3 4301.5 4304.0
19 11DS-E-4 4301.5 4299.5
20 HEX-11-ddR 2788.3 2788.6
21 HEX-11D-ddR-1 | 3334.7 3337.9
22 HEX-11D-ddR-2 | 3334.7 3335.2
23 HEX-11-PD 2368.0 2368.9
24 HEX-11D-PD-1 3082.5 3082.1
25 HEX-11D-PD-2 3082.5 3083.1
26 11M-E 4501.4 4501.6
27 HEX-11M 4129.3 4361.9
28 HEX-11MS 4538.2 4537.1
29 HEX-11MS-Ole 5029.8 5028.5
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11D-Ole
Double peak on HPLC is a result of the presence of the stereocenter in glycerol
moiety (Figure 1). Mass spectrum is recorded for a mixture of peaks.
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FAM-11D-Ole

Double peak on HPLC is a result of the presence of the stereocenter in glycerol
moiety (Figure 1). Mass spectrum is recorded for a mixture of peaks.
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11D-FAM-Ole
Double peak on HPLC is a result of the presence of the stereocenter in glycerol
moiety (Figure 1). Mass spectrum is recorded for a mixture of peaks.

\ 5372

18.48

Response

M

5 10 15 20 25 30 35 40
Retention Time (min)
Name tR Peak Area (Y units/ms) Area Percent Width Asymmetry  Resolution Plate Number
N8 17.828 255549.922 45.452 0.428 0.955 1.545 27778.529
unknown 18.481 184714.344 32.853 0.418 0.909 - 31289.764
Intens. =
o
la.u.] %
4000 3
3500 3
3000 3
7500
2000 3
1500 3
1000 3
500 3

2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 mfz



11DX-E-1

[{=]

T
—z53

—524

Intenzity
0 P P P P O W
L L " L L L "

3984

1 T T | DARALRARR AR LARL BRI LA |
1 220 400 420 560 640
Wawelength (nm}
nm I FuliHH Azym | Intensity
25300 5.405 - - WS
S24.00 6.912 279 -0.12 s

Response
o
=
o

b =

—0.00

T T T T T T T T T T T T T T T T T T T T T T T
15 20 25 30 35 <0 45 50 55

Retention Time (min)

=
=}
=}

| Mame | iR Ped{ Area(Yun'ﬁs|Area Pelcent| ‘idth | Asymmetny |Pla'te Number|
[ HO | omeaz [asmeosee [ 1wooo | osi7 [ 118 [4gaTaamo |

4264.29

500 4
i, )

T T T T T T T T T T
2600 3000 3600 4000 4500 5000 55600

T T T T T T
GO0 G500 7000 1T



11DX-E-2

o
=
=
28
E| o
&
ES] |
20
39 E
— 25
3z 3 o
)
77 T
EE g‘ 20 3
2
28 £ 15
6 e P
— 3 a
24 .
E il
= 1
- LARAR MR LA T T T
T 2490 320 400 480 &G0 G640 720
E 4 Wifavelength (nm)
o T Mo nm [Arbifrane| FiHH sy Intensity
k| 1 28200 | 20909 55.21 -0.18 WE
ETE 2 S24.00 [18.880 eci=c) -0.29 S
14
12
10
g
=}
q
z 42
(=1
_ 31
u}
T T T T T T T T T T T T T T T T T T T T T T
[u] 2 4 -] 2 0 12 14 16 12 20 24 26
Retention Time (min)
| Mame | tR Pea{ Area uni‘tslAfea Percentl nidth | Asymmetns |F'Iate Numbell
[ WD | 24739 |evmseeazs0 [ 1wwo | osms | 1020 | 73e3qoz |
['a]
Intens. @
[an] ﬁ
=
E I
FZ00
G400
SE00
4200
000
3200
2400
AG00
S00
M -“W«M A 1, L
T T T T T T T T T T T T T T T T T T T T T
2000 2800 3000 2500 4000 4500 G000 5500 G000 5500 000 miE



11DX-E-3

=
=
— o
12 =
E |
7 6
— 1
16 =
3 12 3
__4 g o
15 e
E T
] E__
14 a
EEE 5
4 2 2
1z _ g
_ (2]
3 4
" T T T T T T T T T T T
E 220 400 420 S60 640 T20
o == favelength (nm)
w0
H E No nm Aurbitrary|  Fili HH Azym | Intensiby
¥ 1| osemo | 1857 - - VS
o 4 2 S24.00 0036 2377 -0z il
g
7
[:]
5
EY
3
2
L g
E =1
S S S
u}
T T T T T T T T T T T T T T T T T T T T T T T 1
[u] 2 4 =} a2 0 12 14 A6 12 20 22 249 26 28
Retention Time (min)
| MName | tR Ped{ Area unitslAfea Percentl N idth | Asymmetry |Plate Numberl
[ N1 | 2463 [s1e031781| 1woo0 | omae | 11w [27igezio |
]
[ntens. o
oy
[ERiN| o
=
E I
2000
2500
2000
1600
1000
SO0
E T [ papgr Py ey |
T T T T T T T T T T T T T
2500 2000 2500 4000 4500 5000 5500 G000 5500 7000 iz



11DS-E-1

Response

1
2

258

nm
258.00
524.00

320 400

480

524

560

Wavelength (nm)

Arbitrary
13.438
6.953

FWHH

33.49

Asym

-0.19

640

Intensity
WS
M

720

—N12

—MN12'

19.94

Intens.

[an]

N2

24,357
24,797

10

411262563
137583.938

12

14

16

Retention Time (min)
tR Peak Area (Y units Area Percent
74.932
25.068

432 .87

Width
1.035
0.517

Tr
18

20

24

26

Asymmetry  Resclution Plate Number
8863.962
36748.016

1.000
1.000

0.567

T
2500

T
2000

T
500

T
4000

T
4500

T
5000

T
5800

T
G000

T
Ga00

T
Fooo

miz



11DS-E-2

=
h
—258

o
h
Intensity

—524

|RAALARAAY BARALARA
220 400 420

i awelength

T
S50

nm

T
540

T
720

nm

Arbitrany| FWHH

Asym

Intersity

Response
m
h
=
o

1 252.00

13020

4289

ozo

Nk

5.0 2 52400

5.057

2352

-0.21

b

N13

H1Z

20018

T
8 10

T
12
Retention Time {min)

T
14

T
6

T T
18 20

tR Fed

Area (v units)

Area Percant

Width

Asymmetny

R es alution

Flate Mumber

23.103

145400 5494

F1.727

0.430

1.084

6187 853

23536

207242 580

58.273

0456

0.581

0.87s

S2067 832

Intens.
[an]

350 3

300 3

—HTT G

4202732

T T T T T
2000 2500 3000

T
3500

T
4000

T
4500

T
5000

T
5500

T
G000

T T T T
G500 7000 miz



11DS-E-3

N1

—258

Intensity
°l
—524

5
I 3

75 4

-
[}
)

205

T T
220 400 420 560 640 7z0
3 W avelength (nm)

55 Mo nm Aurbitrary|  FuWHH Asym | Intersity
1 25200 (12518 42.97 01g WE
50 2 52400 | BES3 3332 -0.33 h

Response

o
in
—0.00

J— T +. 4

T T L ARAALARAAS]
0 12 14 G 12 20 22 29 26 28
Retention Time {min)

Mame tR Pedy Area(r units) Area Percert idth Asymmetry | Resoldion |[Plate N umber
MN1g 22.200 245920 155 04.443 0.807 0052 1216 21404002
urkcnoin 23574 20223520 5557 1.852 1.000 - 2280045

=
&)
I
=]
o

Intens.
la.u.]

—4304.03

3500

3000

2500

2000

1500

1000

500

L L B O B B LR L

2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 m/z



11DS-E-4

N15

—258
—&524

Intens ity
w@

rZno

T T T T
FE S 330 400 480 &80
E i avelength (nm)
6.0 : No nm [Arbitrany| FulrHH Asym | Intersity
1 25800 [ 13.013 4291 016 WE
35 2z | seano | et | zzar | oaz 1l

T T T L R |
640 T20

Response

5.0

a5 3

=1
in
—0.00

—1 T v

LAY R AR A AR RAARL AR RAARELAASY RARALRAASY RARLRAREY RARMERARSY RARAE LAY RARAR AR RARALARAA RARALAAAAS RAAALAAAA] RAALARANE AAARLARAAS |
10 12 14 16 18 20 2z 249 26 28
Retention Time (min)

| Mame | iR Ped{ Area iy un'rls|AJea Percent| ‘idth | Asymmetny |Plate Numher|
[ H15 [ s [zemzizez [ 1wooo | oae [ oo [ gae2z065 |

o4
5]
B
@
@

Intens.

[au]

—4z288 .45

T T T T T T T T T T T T T T T T T T T T T T T
2000 2500 2000 2500 4000 500 S000 5500 G000 G500 00O Iz



HEX-11D-ddR

NG

10z §

538

T4
e ]
Tee ]
T

15z §

Intenzity
i W W
I 1

—226

[EC] E
128 §

120 §

112 T T T T T T
E 20 400 dge0 560 40 F20
avelength {nm)
Mo nm [Arbitrany| FuWHH Asym | Inbernsity
Q5 : 1 200 | 42477 | B0z 153 Tl

2 2800 [ 81264 2073 -0A17 WE

T
290
104 §

Response

—0.00

2001

T T T T T
10 12 14 16 18 20 22 24 26 28
Retention Time (min)

o
=]
o
o
o

| Hame | tR Pe.# Areay uniislArea Percentl ridth | Ay mimetny |Plate Numberl
l N1 | 2147 |wzvazozso] w00 | oaoo | omas | 7reovoog |

Intens.
[au]

35600

—Z7es.59

2000

2500

2000

1500

1000

500

L L L L L L L L L L L L L L L L L Ll LR L L Ay LA AL LA e |
2200 2400 2600 2800 3000 3200 3400 3500 3200 4000 4200 4400 4500 4200 S000 mofz



HEX-11D-ddR1

~
=
70 2
E [
= &
55 35_ 1
20
50 '
4 5.25
& 2
__3 2
55 £
— 18
&0 = 9
4 @
0 z
EE _ o
1 5
2 a5 B i e e
H 1 240 320 400 430 560 G40 Tz20
- Wavelength (nm)
4
© 35 No nm [Arbitrary| FUvHH Asym | Intersity
4 Al 26600 | 31480 - - 5
2 535.00 | 36370 2873 -0.15 WS
30
25
20
15
0
&
x)
LA s L A L M) LMY ML Y s MY B RAA) RARAS ML WAAN AN NS AR RARAL RAN) LA M) RAMM MM RAAM LR MR
a 2 4 & =1 0 12 14 16 18 20 22 29 26 28
Retention Time (min)
| Name | tR Pea{Area(Yunits|AleaPercem| e idth |Asymmetry ‘P\aleNumber|
| NAT | z1ms0  |womsesi4z5| imooo | oais | doe0 | 7aeTeasg |
Intens. %
[a.u.] >
]
7
7000
6500 :
6000
5500
5000
4500
4000 2
i~
3
3500 if
3000
2500
2000
1500
7000
500 N
. FPRRTRRTIN P - i TP PR N - " oy Y
TT T T[T T I T I T AT [T I T T [T T T T[T T T roees

L B L B B R B N N R R R R R

T
1500 2000 2500 3000 3500 4000 4500 5000 5500 6000 m/z



HEX-11D-ddR2

o
700 g
ERE 48 8
90 3 w0 8
o~
B85
K Z 32
o
80 : g
. = 24
75
=5 16 2
2
65 8 S
B0
» 240 320 400 480 560 640 720
§ 55 Wavelength (nm)
H No nm  Arbittary  FWHH  Asym  Intensity
& 50 : 1 22600 33071 - - s
2 256.00 41.514 - - s
45 3 3 54000 48519 2079 -0.49 Vs
T_é
35
£
25
20
15
0
%4 8
0 -
0 2 4 6 8 10 12 14 16 18 22 26
Retention Time (min)
MName R Peak Area (Y units Area Percent Width Asymmetry  Plate Number
N18 20686 1517555250  100.000 29.944 180.374 7636
&
Intens. o
[l
[au] o
j=1ululu]
F200
G400
SE800
4800
4000
3200
2400
1600
200 |\
E & . A )
1. L i n (N | b
T T T T T T T T T T T
1500 2000 2a00 2000 2400 000 4500 5000 5400 5000 T



HEX-11D-PD

Intens.

[a

Response

]

A

2400

2200

2000

g g

14

8

3

o 3

S

gl 8
1

600

400 :

200

Response

1.3

2

=
=)

8.3

&
@

|
E=1

32

@
=
«
~
i
80
70
-]
T3
Fs50 o
2
= 40
30
20 -
=1
10 &
L'
240 320 400 480 560 640 720
Wavelength (nm)
No nm Arbitrary  FWHH  Asym  Intensity
1 22600 40802 6677 1.48 M
2 53800 79239 2972 -0.18 V5

—0.00

0 2 4 ] -] 10 12 14 16 18 20 22 24 26 28
Retention Time (min)

Name R Peak Area (Y units Area Percent  Width Asymmetry Plate Number

N19 20773 2426446500  100.000 0.308 1.067 72568 461
o
@
]
@
(]
T

1

LI I B B B B B e B B B B B B B B B B B L B B

2500 3000 3500 4000 4500 m/z



HEX-11D-PD1

=1
w0
@
25 §
0 g
g
g5
10
©
5 o
g,
o 240 320 400 480 5B0 BG40 T20
g Wavelength (nm)
g No nm  Asitrary FWHH = Asym  Intensity
= 1 23000 16.054 - - S
2 25600 22103 - - =3
3 53800 2571 2868 -0.16 V5
=
A L L s e s L L L b e e L s L e e [T
] 2 4 G ] 10 12 14 16 18 20 2
Retention Time (min)
Name tR Peak Area (Y units Area Percent Wikdth Agymmetry  Plate Mumber
N20 20.831 1156564.000  100.000 0.342 1.073 59188613
Intens. =
[au] b
=]
— i
F000 3
5500 3
G000 3
5500 3
5000 3
4500
4000 3§
3500 3
3000
2500 3
2000 3
1500 3
1000 3
E a L " '} Ve o m
T T T T T T T T T T T T T T T T T
1500 2000 2500 2000 3500 000 4500 a000



HEX-11D-PD2

o
4 =
—1 2
70 “l’
E 30 b
4 o
65
E 25
60 =70 ]
E w4
2
=1 =738
—1 10
50 E
W
E =]
_] s 8
35 E ~
E R L e i L s e e
240 320 400 480 560 G640 720
] Wavelength (nm)
2 1 No nm_ [Asbitrary] FurHH [ Asym [ Intensity
§? IEEREEE - . 5
3 2 | sa0m 294 | 2081 | -080 Vs
30
25
20
15
10
5 o
=]
E o
_ 1 |
0
T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 2 4 6 g 10 12 14 16 12 20 22 24 26 28
Retention Time {min)
| Name | iR Pea{Area(YunitslAfeaPercentl WWidth |Asymmetry |PIateNumber|
| Nz 1 [ zomoz [wossasm| 1m0 | omez [ 103w [eszroszo |
Intens. o
o
[&l.u.] =
4000
3500
3000
2500
2000
1500
1000
500 1
E [ - i e dviele R e A Pl " " S gt
E 1

L L L L B N

T
2000 2500 3000 3500 4000 4500 5000 5500 m/z



=
- =
2 F
|
4.8
5.0
4.5
4.0
w
w
[
25 T
7 E T+
a
2 o
2 = |
g 2.0 K
o 3 —
§a
= 4
— o
25 T —
2
Z0 07
R
1.5
T T T T T T T T T T T T
E 200 400 400 [=1ulu] Fo0
Wavelength (nm)
10 Na nm [Aurbitrary | Fu' HH Asym | Intersity
4 1 252.00 8.2232 4551 ons WE
o 2 f2400 | 5095 3496 -0.21 S
—1 |
ns g
1! _— . P
Wbty ¥ Y i gy oty
[u]
B T T T T T T T T T T T T T T T T T T T T T T T T
[u] a 10 15 20 25 30 35 40 45 a0 55 &0
Retention Time (min)
Mo, Hame 1R P edd Area (™ unitsfme) | Area Percent
1 N21 26633 28485 000 92671
2 unikn onn 23633 5205575 1.320
Jie]
0
=
g
|
4000
2500
3000
@
& zE00
=
a 3
Ly
al
o
2000
1500
1000
a00
L\Nﬁdg_‘o‘ ., "
T T T T T T T T T T T
24600 3000 3500 4000 4500 S000 5500 G000 G500 F0oo

Retention Time (min)



HEX-11M

o
3 o
w0
360 o
E 250
340 E
320 200 2
E| J 2 10
q |
300 = |
E 2 150
2
280 E E
=50 100
| ! o+
!
240 1 2
E 50 ~
220 E
g E T T T T T T
2 200 3 300 400 500 GO0 FOO
o Mfavelength (nm)
]
o 180 Hao nm_ |Arbitrary| FUWHH | Asym | Infensity
1 | ze000 [147878 - - W
160 2 | 26600 |24753| 4422 | 008 Vs
E 3 | 54000 [161443| 2072 | 042 s
140
120
100
80
60
a0
Z0 g
E (=1
_ i |
0
T T T T T T T T T T T T T T T T T T T T T T T T T T 1
0 2 4 [ 8 10 12 14 16 12 20 22 24 26 28
Retantion Time {min)
| Name | iR Pea{ Area iy unitslAfea Percentl Width |Asymmetry |Plate Numberl
| HZ [ moar |waorzsm]| 1m0 | oz [ ossr [samesTss |
-
Intens. =
[au] g
—1 |
1600
1400
1200
1000
s00
GO0
400
200
3 e ssish A-A-Lndl.ilm_ -
T T T T T T T T T T T T T T T T T T
2000 2600 =000 =400 4000 4500 5000 Sa00 G000 5500 Fooo Fann miz



HEX-11MS

Intens.
la.u.]

-4537.15

1400 1

1200 3

1000 3

800

600

400

200

WWWMMWW

LI T L B L L L I B B L L B B L L L

2500 3000 3500 4000 4500 5000 5500 6000 6500 7000 m/z

Ligaaliias




HEX-11MS-Ole

— 24
—0.00

256

Response
i
th

E|
1
—540

S
o
—208

Intensity

T T T T
15 300 400 S00 00 Foo
3 Mavelength (nm)

No nm [Arbitrany | FullHH Azym | Intensity
1 2020 2819 1.22 -0.22 S
2 285.00 12.512 4216 024 WS

o
=]
&
o8 | l 3 50.00 | TR 3085 -0.30 s

a 10 15 20 25 30 35 40 45 an a5 =10} 65 o 748 =0
Retention Time (min)
MName | iR |Pea< Area(r units.l‘rns)|Area Percent| W idth | A ymmetny |Plate Number|
Nz [ zma | sm:messss [ toopoe [ zame [ ams [ mmams |

=
IE‘
—5028 48

—

2500 2000 2500 4000 4500 G000 5500 GO0 G500 700D T



