In a retrospective analysis of a Phase I/l study of the CXCR4
antagonist AMD3100, several subjects with X4 and dual -tropic virus at
baseline developed R5 virus upon treatment. The total viral RNA in
some patients remained high over the course of treatment despite
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inhibition by chemokine receptor antagonists.

Methods:

Virus populations at baseline (day 0), on treatment (day 11) and off
treatment (day 18, 39) were characterized by determining the co-
receptor tropism of 30-40 envelope clones per time point using an
envelope pseudo-virus infection assay (Fig. 1). Gp160 sequences were
determined for at least 10 clones per time point. Sequence analysis of
individual clones distinguished R5 viruses from X4 and dual-tropic
viruses, largely based on differences in the V3 region. Viral stocks from
patient samples at baseline were prepared by mixing patient
lymphocytes with PHA-stimulated PBMC from uninfected donors. The
viruses were tested for their sensitivity to inhibition by the concomitant
antiviral medications they were receiving during AMD3100 treatment in
PBMC, and the IC50 values were compared to those obtained with
reference X4 and R5 strains. Viruses were also tested for sensitivity to
inhibition by a combination of the novel oral available CXCR4
antagonist AMDO70 and the CCR5 antagonist AMD887.
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Fig. 1. Pseudo- virus infection assay

Results:

Clonal analysis was performed on the virus populations of three subjects
exhibiting dual-tropism at baseline and predominantly R5 tropism with
AMD3100 treatment.

eIn patient one, co-receptor utilization was 68%-R5 and 32% -X4 at
baseline, 100%-R5 at day 11 (on treatment) and day 18 (off treatment),
retaining to 65%-R5 and 35%-X4 on day 39 (off treatment). This patient
received no other retroviral medications.

oIn patient two, co-receptor utilization was 62.5%-R5, 7.5%-X4 and 30% -
dual at baseline, predominantly R5 at day 11 (85%) and day 18 (92%),
retaining to 45%-R5 and 65%-dual by day 39. This patient received
ddl,d4T, kaletra (lopinavir/ritonavir) and amprenawvir.

oIn patient three, the coreceptor utilization was 76%-R5, 14%-X4 and
10%-dual at baseline, 100%-R5 at day 11, and remaining R5 (100%) at
day 18 and day 39. This patient received also combivir (AZT/3TC),
abacavir and nelfinavir.

eSequence analysis of individual clones distinguished R5 viruses from X4
and dual-tropic viruses, largely based on differences in the V3 region, but
outside of V3 also contributed to X4 usage.

eDuring a short course of AMD3100 treatment X4 and dual-tropic variants
were suppressed, accompanied by a concomitant increase in the proportion
of R5 variants in the viral population.

eMulti-RT- and PI-resistant virus remained equally sensitive to chemokine
receptor inhibitors.

medications, suggesting that
viruses in these patients were multi-drug resistant but sensitive to

Subject 1 Subject 2 Subject 3
Sample Tropism V3Loop Amino Acid Sequence Sample Tropism V3Loop Amino Acid Sequence Sample Tropism V3Loop Amino Acid Sequence
day 0_pool R5/X4 CTRPSNKTRIOOOOGPXRXXYTTGE DGDIRXAHC day 0_pool DIM CTRPNNNTRKXXXXGPGXOMWYXTGQIIGDIR XAYC day 0_pool DM CTRPXNXOOOOTXIGPGRYXCY X TXXIIGDIRKAHC
day0_c07 R5 CTRPSNNTRKSINMGPGRAFYTTGETIGDIRQAHC day 0_c02 RS CTRPNNNTRKSTNIGPGRAWYATGQITGDIRQAYC day0_c02  Rs T T TGDITGDIRQAHC
day0_c08 R5 CTRPSNNT TTGEITGDIRQAHC day0_c05 R5 TGDIRQAYC day0_c04 RS CTRPSNNTRRSITIGPGRAFYATGDITGDIRQAHC
day0_c21 R5 CTRPSNNTRKSINMGPGRAFYTTGETIGDIRQAHC day0_c24 R5 (CTRPNNNTRKSINIGPGRAWYATGQIIGDIRQAYC day0_c07  Rs CTRPRGNNTRRSITIGPGRAFYATGDIIGDIRQAHC
day0_c23 RS CTRPSNNTRKSINMGPGRAFYTTGETTIGDIRQAHC day0_c26 RS CTRPNNNTRKSINIGPGRAWYATGQITGDIRQAYC day0_c24 RS CTRPSNNRRSITIGPGRAFYATGDIIGDIRQAHC
day0_c25 RS CTRPSNNTRKSINMGPGRAFYTTGEIIGNIRQAHC day0_c48 RS CTRPNNNTRKSINIGPGRAWYATGQIIGDIRQAYC day0_c06  Dual CTRRGNYTR(RISIGPGRSYYTTRQIIGDIRKAHC
day0_c26 R5 CTRPSNNTRKSINMGPGRAFYTTGEIIGDIRQAHC day0_c08  Dual CTRPNNNTRIRVTMGPG(VWYTTGQIIGDIR KAYC day0_c17  Dual CTRPYNYTRCRISIGPGRSYYTTRQIIGDKRKAHC
day0_c34 R5 CTRPSNNT TTGETIGDIRQAHC day0_c12  pual (CTRPNNNTRIRVTMGPG(VWYTTGQIIGDIR KAYC day0_c27  Dual CTRRGNYTRKRISIGPGRSYYTTRQIIGDIRKAHC
day0_c09 X4 CTRPSNATRKRVTLGPSRVYYTTGEIIGDIRRAHC day0_c19  Dual CTRPNNNTRIRVTMGPGVWYTTGQITGDIR KAYC day0_c26 x4 CTRRGNYTRCRISIGPGRSYYTTRQIIGDIRKAHC
dayo_c13 x4 CTRPSNATRKRVTLGPSRVYYTTGETIGDIRRAHC day0_c31  Dual CTRPNNNTRKRVTMGPGVWYTTGQIIGDIR KAYC day0_c30 x4 CTRRGNYTRCRISIGPGRSYYTTRQIIGDIRQAHC
day0_c19 X4 CTRPSNHTRKRVTLGPSRVYYTTGE IIGDIRRAHC day0_cd5  Dual CTRPNNNTRIRVTMGPG(VWYTTGQITGDIR KAYC
day0_c30 X4 CTRPSNTRKRVTLGPSRVYYTTGE ITGDIRRAHC day0_c38 X4 CTRPNNNTRIRVTMGPG(VWYATGQIIGGIRQAYC
day0_c38 xa CTRANNHTRKRVTLGPSRVYYTTGEIIGDIRRAHC
day11l_pool RS CTRPSNNTRKSINMGPGRAFYTTGETIGDIRQAHC day11_pool  pm (CTRPNNNTRKSINIGPGRAWYATGQI IGDIRQAYC day11_pool  Rs5 CTRPXNNXORSITIGPGRAFYATGDIIGDIRQAHC
dayll c0l  Rs CTRPSNNTRKSINMGPGRAFYTTGETTIGDIRQAHC dayli c0l RS CTRPNNNTRKSINIGPGRAWYATGQITGDMRQAYC day1l co4 RS CTRPGNNTRRSITIGPGRAFYATGDIIGDIRQAHC
dayll c04 RS CTRPSNNTRKSINMGPGRAFYTTGETTGDIRQAHC dayll c08  Rs CTRPNNNTRKSINIGPGRAWYATGQITGDIRQAYC dayll cll RS cr T TGDITGDIRQAHC
day1l c05 RS CTRPSNNTRKSINMGPGRAFYTTGEIIGDIRQAHC dayll c12 RS CTRPNNNTRKSINIGPGRAWYATGQIIGDIRQAYC dayllcl9 RS CTRPGNNTRRSITIGPGRAFYATGDIIGDIRQAHC
day1lc07 RS CTRPSNNT TTGETTGDIRQAHC day1lcls RS T TGDIRQAYC dayll c22 RS CTRPGNNTRRSITIGPGRAFYATGDIIGDIRQTHC
dayll cl2 RS CTRPSNNTRKSINMGPGRAFYTTGEIIGDIRQAHC day1l c24 RS CTRPNNNTRKSINIGPGRAWYATGQTIGDIRQAYC dayll c23 RS CTRPGNNTRRSITIGPGRAFYATGDIIGDIRQAHC
dayllcl3 RS CTRPSNNTRKSINMGPGRAFYTTGETTGDIRQAHC day11_c23  Dual CTRPNNNTRKSINTGPGRAWYATGQITGDIRQAYC dayll c31 RS CTRPGNNSRRSITIGPGRAFYATGDITGDIRQAHC
day1lcl6 RS CTRPSNNTRKSTNMGPGRAFYTTGELTGDIRQAHC day11 c47  Dual CTRPNNNTRKSINIGPGRAWYATGQITGDIRQAYC dayll c33 RS CTRPSNNTKRSITIGPGRAFYATGDITGDIRQAHC
dayllcld RS CTRPSNNTRKSINMGPGRAFYTTGETTGDIRQAHC day11 c03  Dual CTRPNNNTRKSINIGPGRAWYATGQIIGDIRQAYC day11c36 RS cT T TGDIIGDIRQAHC
day 11 _c24 R5 CTRPSNNTRKSINMGPGRAFYTTGEIIGDIRQAHC day 11 c17 Dual CTRPNNNTRKSINIGPGRAWYATGQIIGDIRQAYC
day1l c25 RS CTRPSNNT TTGETIGDIRQAHC
day18 pool  Rs CTRPSNNTRKSTNMGPGRAFYTTGETTGDIRQAHC day 18 pool DM CTRPNNNCRKSINIGPGRAWYATGQITGDIRQAYC day18 pool RS CTRPXNNXORSITIGPGRAFYATGDIIGDIRQAHC
day18_c0l RS CTRPSNNTRKSINMGPGRAFYTTGEIIGDIRQAHC day18_c03  Rs5 CTRPNNNTRKSINIGPGRAWYATGQIIGDIRQAYC day18 c02  Rs CTRPGNNSRRSITIGPGRAFYATGDITGDIRQAHC
day18 c03  Rs CTRPSNNTRKSINMGPGRAFYTTGEIIGDIRQAHC day18 c04 RS CTRPNNNTRKSINIGPGRAWYATGQIIGDIRQAYC day18 c03 RS cT 1T TGDIIGDIRQAHC
day18_ c06 RS CTRPSNNT TTGETIGDIRQAHC day18_c07 RS cT TGDIRQAYC day18_c05  Rs CTRPGNNRRSITIGPGRAFYATGDIIGDIRQAHC
day18 c09  Rs CTRPSNNTRKSINMGPGRAFYTTGEIIGDIRQAHC day18 c15 RS CTRPNNNTRKSINIGPGRAWYATGQTIGDIRQAYC gay 12}33 RS CTRPGNNSRRSTTIGPGRAFYATGDIIGDIRQAHC
day18 c04 RS CTRPSNNTRKSINMGPGRAFYTTGEIIGDIRQAHC day18 c42 RS (CTRPNNNTRKSINIGPGRAWYATGQIIGDIRQAYC lay 18_c RS CTRPGNNSRRSITIGPGRAFYATGDIIGDIRQAHC
day18_c16 RS CTRPSNNTRKSINMGPGRAFYTTGEIIGDIRQAHC day18 c43  Rs (CTRPNNNTRKSINIGPGRAWYATGQITGDIRQAYC day18 c08 RS CTRPGNNRRSITIGPGRAFYATGDIIGDIRQAHC
day18 cl7 RS CTRPSNNTRKSINMGPGRAFYTTGETTGDIRQAHC day18 c46 RS CTRPNNNTRKSINIGPGRAWYATGQIIGDIRQAYC day18.cl2 RS cT T TGDIIGDIRQAHC
day18 c20 RS CTRPSNNT TTGETIGDIRQAHC day18 c02  Dual CTRPNNNTRKSINIGPGRAWYATGQIIGDIRQAYC day18 c13 RS cT TIGPG! TGDIRQAHC
day18 c23 RS CTRPSNNT TTGETTIGDIRQAHC day18 c45  Dual CTRPNNNTRKRVTMGPQ(VWYTTGQIIGDIR KAYC day18 c14 RS CTRPGNNSRRSITIGPGRAFYATGDIIGDIRQAHC
day18 c15 RS CTRPGNNRRSITIGPGRAFYATGDITGDIRQAHC
day18 c36 RS CTRPSNNTKRSITIGPGRAFYATGDITGDIRQAHC
day39_pool RS54 CTRPSNTRKXXX)GPYRXXYTTGEDGDIRYAHC day39_pool  D/M CTRPNNNTRKXXXXGPGXXWYXTGQIIGDIR YAYC day39_pool RS C T TGDIRQAHC
day39 c12 RS CTRPSNNT TTGEITGDIRQAHC day39 c02 RS CTRPNNNTRKSINIGPGRAWYATGQITGDIRQAYC day39 c0l RS CTRPGNNRRSITIGPGRAFYATGDITGDIRQAHC
day39_cl4  Rs CTRPSNNTRKSINMGPGRAFYTTGEIIGDIRQAHC day39_c07 RS CTRPNNNTRKSINIGPGRAWYATGQTIGDIRQAYC day39_c02 RS CTRPGNNSRRSIPLGPGRAFYATGDIIGDIRQAHC
day39_cl8 RS CTRPSNNTRKSINMGPGRAFYTTGETTGDIRQAHC day39 c10 RS CTRPNNNTRKSINIGPGRAWYATGQITGDIRQAYC day39 co4 RS CTRPGNNSRRSITIGPGRAFYATGDITGDIRQAHC
day39 c32 Rs CTRPSNNTRKSINMGPGRAFYTTGEIIGDIRQAHC day39 c37  Rs (CTRPNNNTRKSINIGPGRAWYATGQITGDIRQAYC gay gg_cgs RS CTRPGSNSRRSITIGPGRAFYATGDIIGDIRQAHC
day 39_c37 R5 CTRPSNNTRKSINMGPGRAFYTTGETIGDIRQAHC day 39_c48 R5 CTRPNNNTRKSINIGPGRAWYATGQIIGDIRQAYC lay 39_c R5 CTRPGNNSRRSITIGPGRAFYATGDITGDIRQAHC
day39 c09 X4 CTRPSNATRKRVTLGPSRVYYTTGETIGDIRRAHC day39_ c01  Dual CTRPNNNTRKRVTMGPGKVWYTTGQIIGDIR KAYC day39 c08 RS cT TIGPG! TGDIRQAHC
day39_cll x4 CTRPSNATRKRVTLGPSRVYYTTGEIIGDIRRAHC day39_c15  Dual CTRPNNNTRKRVTMGPG(VWYT TGQITGDIR KAYC day39 cil RS CTRPGNNTRRSITGPGRAFYATGDIIGDIRQAHC
day39_c21 x4 CTRPSNATRKRVTLGPSRVYYTTGEITGDIRRAHC day39_c18  Dual CTRPNNNTRIRVTMGPGKVWYTTGQIIGDIR KAYC day39_cl2 RS CTRPGNNRRSITIGPGRAFYATGDITGDIRQAHC
day39_c27 x4 CTRPSNATRKRVTLGPRVYYTTGETIGDIRRAHC day39_c19  Dual CTRPNNNTRKGVTMGPGVWYTTGQIIGDIR KAYC day39 c18 RS CTRPGNNSRRSTTIGPGRAFWTGDIIGDIRQAHC
day39_cal x4 CTRPSNATRKRVTLGPSRVYYTTGETIGDIRRAHC day39_c21  Dual CTRPNNNTRIRVTMGPGKVWYTTGQIIGDIR KAYC day39_c23 RS CTRPGNNSRRSITIGPGRAFYATGDITGDIRQAHC
day39_c23  Dual CCTRPNNNTRIRVTMGPG(VWYTTGQITGDIR KAYC
day 39_c36 Dual CTRPNNNTRKRVTMGPG(VWYTTGQIIGDIR KAYC
Subject1 Subject2 Subject3 NL4.3 (X4 ; ; ;
compound j j j (x4) Subject 1 Subject 2 Subject 3
AZT (nM) 0.87 9.62 2.99 3.1 e s -~
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£ samo £ £
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saquinavir (ng/ml) 3.73 146.02 17.7 8.45 o s o
amprenavir (ng/ml) 5.34 138.77 17.8 3.2 2 1, P 5 e
indinavir (ng/ml) 4.88 345.41 17.1 15.13 H R H
nelfinavir (ng/ml) 4.35 482.36 17.8 10.78 N o -
ritonavir (ng/ml) 16.5 >2500 74.3 30.1 ot R e e
ADOD(M <AV () ADOD(M <AV () ADODM 4095 (10
AMD3100 (n M) 12.5 15.6 4.2 16.4
AMDO70 (n M) 5.1 9.2 34.4 10.2

Anti-HIV activity of antiviral drugs (RT inhibitors and PI
inhibitors) against viruses isolated from the three subjects.

Anti-HIV activity of antiviral drugs and CXCR4 antagonists against the
three patient isolates and the laboratory strain (NL4.3) in PBMC.
Supernatant was collected after 810 days and viral replication was
measured by p24 Ag ELISA (Perkin-Elmer) and IC50 values determined.

Anti-HIV activity of AMD887 (CCR5 antagonist) and AMD070
(CXCR4 antagonist) against three clinical isolates

Anti-HIV activity of AMD887, AMD070, and their combination against the
three clinical isolates in PBMC. Supernatant was collected after 12 days
and viral replication was measured by p24 Ag ELISA.
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Shift in tropism during and
after AMD3100 treatment

Subject 1
BASELINE
DAY 11
DAY 18
DAY 39

Subject 2
BASELINE
DAY 11
DAY 18
DAY 39

Subject 3
BASELINE
DAY 11
DAY 18
DAY 39

RLUs
X4 cells

2443
56
66

8232

48606
505
284

44667

2046
81
83
81

RLUs
R5 cells

34494
153409
94923
104364

241910
170994
202086
144214

409212
384574
469955
330739

Tropism Viral Load

R5/X4 53176
R5 106411
R5 547702

R5/X4 na

DIM 326988
D/M 338867
D/M 96208
D/M na

D/M 380909

RS 458127
RS 482103
RS na

AMD3100 suppressed X4 and
dual-tropic variants

Subject 1

Baseline

Day1l  Day1s

Subject 2

Baseline

Dayll  Day1s

Day 39

Subject 3 | ,

Baseline

Dayll  Dayls

Day 39

A 10-day treatment with the CXCR4 antagonist AMD3100
suppressed replication of X4 and dual-tropic variants,
resulting in a predominance of R5 variants. The viruses in
these patients were in some cases multi-drug resistant to
their concomitant antiretroviral medications, but remained
sensitive to inhibition with CXCR4 antagonists.



