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A diagnosis system of growth capability of human immunodeficiency virus
(HIV) strains has been developed because growth capability is one of the determinants of prognosis
and prevalence. First, a wide variety of growth capability was recognized Kageyama et al, JIAPAC
2019 . Second, it has been recognized that some strains with high growth capability may not be
suppressed by therapeutic anti-HIV drugs (Hinay et al, in preparation). Third, the responsible genes
for growth capability have been investigated using two strains with different growth capability.
Plasmids including complete HIV sequences of these two strains and was transfected into peripheral
blood mononuclear cells. Two monoclonal HIV strains have been synthesized and therefore the initial
step was done toward a development of the diagnosis system.
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Abstract

Although drug-resistant HIV variants are considered to be less fit than drug-susceptible viruses, replication competence of these
variants harbored by patients has not yet been elucidated in detail. We herein assessed the replication competence of strains
obtained from individuals receiving antiretroviral therapy. Among || 306 participants in a drug resistance surveillance in the
Philippines, 2629 plasma samples were obtained from individuals after a |2-month treatment with zidovudine (ZDV)/lamivudine
(3TC)/nevirapine (NVP). The replication competence of HIV isolates was then assessed by reinoculation into seronegative
peripheral blood mononuclear cells in the absence of drugs in vitro. The drug resistance rate was estimated to be 9.2%. Drug-
resistant strains were still a minority of closely related strains in a phylogenetic cluster. Among the available 295 samples, 37 HIV
strains were successfully isolated. Progeny viruses were produced at a wide range (5.1 x 10® to 3.4 x 10° copies/mL) in primary
culture of peripheral blood mononuclear cells. The viral yields were higher than the corresponding plasma viral load (1300 to 3.4 x
10° copies/mL) but correlated with those (r = 0.4). These results suggest that strains with higher intrinsic replication competence are
one of the primary targets of newly selected drugs at the increasing phase of the plasma viral load during antiretroviral therapy.
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1. HIV

Table 1. Drug-Resistant Mutations of the Strains with Lower and Higher Replication Competence.

Drug-Resistant Mutations Related to

»  Mucleoside Reverse Transcriptase Inhibitors (NRTIs) Non-NRTIs
Replication  Plasma Load CD4 T cells Samples for Possible Resi: e
ID Competence® (CopiesimL) (Cellsimm®) Sequencing to M41° K65 D67 K70 L74 YI15 MI84 T2I5 K219 LIOO KIO3 Y18l YI88 GI90 M230
DR 1606-505 5.0 % 10® 22 % 10° 136 Plasma* 3TC, NVP - R - - 1 F v - - - S - - -
DRISI2-1094 12 x 107 12 % 10°  MNotdone Plasma ZDV, 3TC, NVP L - = =1 - v Y - - N - - - -
DR 1608-962 16 % 107 1.8 % 10°  MNotdone Plasma 3TC, NVP - R - - - - - - - N - - - -
DR 1608-697 30 x 107 1.5 % 10° MNotdone Plasma NVP - - - - - = - - - - N - - - -
DR 1505-087 34x 107 40x 10° MNotdone Plasma 3TC, NVP - R - - - - v - - - - c - S -
Mean 20 x 107 1.8 x 10°
DRI509-477 86 x 10° 52 x 10° <50 Plasma ZDV, NVP - - - - - - - - - - L - -
HIVisolate ® - - - - - - - - - - - - L - -
DRI1510-726 9.9 x 10° 7.8 x 10* <50 Plasma ZDV, 3TC, NVP - R - - - - v - E - N c - - -
HIV isolate R F v E N C
DR1509-292 L1 % 10° 55 x 10° <50 Plasma 3TC, NVP - R - - - - 1 - - 1 - - - - L
HIV isolate R 1 1 L
DR 1606-521 12 x 107 1.7 x 10° Notdone Plasma ZDV, 3TC, NVP L R - - - - v - E - - - L A -
HIV isolate L R v E L A -
DR 1606-463 13 % 10°  45x 10° <50 Plasma 3TC, NVP - - - E - F v - - - c - - -
HIV isolate E F v c
Mean LI x 107 66 x 10°

Abbreviations: NVP, nevirapine; 3TC, lamivudine; ZDV, zidovudine; L, Leucine; R, Arginine; E, Glummic acid; F, Phenylalanine; C, Cysteine; A, Alanine; |, Iscleucine; S, Serine; and V, Valine.

* Assessed by HIV production levels (copies/mL) in a peripheral blood mononuclear cells culture activated by phytohemaggiutinin (PHA) for 7 days.

" Interpreted using Stanford HIV database.

© Numbering positions in HIV relative to HXB2 (accession no. K03455).

4 Plasma (pre-passage): An HIV-RNA in plasma samples was used for Reverse transcription polymerase chain reaction (RT-PCR), and the products were subjected to nucleotide sequence determination.

© HIV isolate (passaged 4 times in 4 weeks): A patient plasma, was exposed toanti-HIV-negative PHA-activated peripheral Blood moncnuclear cells and cultured for 28 days. An HIV-RNA in the culture medium was used for
RT-PCR and resultant determination of the HIV-nucleotide sequence.

=10 [
E
w
2
a
=]
o DR1509
o 9 -397
] I
5 E 1
< g
= E,
& DR1606 g .
2 =521 2
I =]
= 8 g @
2 DR1505 <
g -087 ¥ .
K I 8
g DR1512 g
E 7t -1094 E
2 DR1606 | | T 7 ° .
5 505 - .
= -
E e — -E
oo — 6 ' ol B o M R S U
0 3 6 7 T 3 4 5
Days after inoculation Plasma HIV load (HIV-RNA, Log,, CopiesimL})

2. HIV 3. HIV

HIV Cmin, Cmax

HINAY, A et al. 12

7

Cmin, Cmax Cmax
12 4 Cmin
HIV
HINAY, A et al.
HIV

HIV

2 PCR DNA






Kageyama S, Hinay AA, Telan EFO, Samonte GMJ, Leano PSA, Tsuneki-Tokunaga A, and Kanai K. 18
Intrinsic Replication Competences of HIV Strains After Zidovudine/Lamivudine/ Nevirapine 2019
Treatment in the Philippines

Journal of the International Association of Providers of AIDS Care 1-8

DOl
10.1177/2325958219856579

https://www.med. tottori-u.ac.jp/introduction/medicine/about/3318/3326/23769.html
Div. Virol, Faculty of Medicine, Tottori Univ.
https://ww.med. tottori-u.ac.jp/en/introduction/research/virology.html

(KANAI Kyosuke)

(20596621) (15101)

(TOKUNAGA Akeno)

(90632901) (15101)







