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HIV phylogenic classifications are normally based either on nucleotide sequences 
derived from multiple sub genomic regions {gag, pol and env) of the same isolates, or on full-
length genome sequence analysis. A phylogenic analysis of HIV-1 near-full length sequences 
revealed that HIV-1 subtype B was most closely related genetically to HIV subtype D (Figure 1). 
Phylogenic analyses of HIV-1 Gag and Pol protein sequences also showed that HIV-1 subtype 
B was most closely related genetically to HIV subtype D (Figure 2). 

Nevertheless, HIV-1-NDK, a subtype D virus, is significantly more cytopathic for CD4+ 
lymphocytes than the HIV-1-BRU prototype, a subtype B virus. This may be due to enhanced 
fusogenicity and infectivity of subtype D viruses. De Mareuil et al., J. Virol. 66: 6797 (1992). 
Phenotypic analysis of recombinant viruses indicated that 75 amino acids from the N-terminal 
part of HIV-1-NDK matrix (MA) protein, together with the HIV-1-NDK envelope glycoprotein, are 
responsible for enhanced fusogenicity of HIV-1-NDK in CD4+ lymphocytes as well as for 
enhanced infectivity of HIV-1-NDK in some CD4- cell lines. Id. 

There is a need in the art for lentiviral packaging constructs producing higher titers of 
packaged lentiviral vectors, in order to reduce injection volumes, increase dosages, reduce the 
cost of vaccination, and increase the number of patients that could be treated with one batch. 
The current invention fulfills this need. 
Brief Summary 

The gag-pol gene of subtype B of HIV-1 in a lentiviral packaging plasmid (construct 
p8.74) was replaced by the gag-pol gene of a subtype D HIV-1 to generate construct pThV-GP-
N. The constructs were used for lentiviral vector production. Approximately 2-fold higher titers 
were obtained using the pThV-GP-N plasmid as compared to construct p8.74. Thus, the Gag-
Pol of a subtype D virus increases the titer of lentiviral vector particles relative to a Gag-Pol of a 
subtype B virus. 

In one aspect, there is provided a replication-defective lentiviral packaging vector lacking 

a H* site, encoding the H'V-1 Gag-Pol protein of HIV-1 NDK and not encoding a functional HIV-1 

Env In one aspaefexatriple, there is provided—disclosed a replication-defective lentiviral 
packaging vector lacking a *+> site and encoding a subtype D HIV-1 Gag-Pol protein. 

In another aspect, there is provided a method for generating a packaging vector, the 

method comprising inserting a. nucleotide sequence encoding the HIV-1 Gag-Pol protein of HIV-
1 NDK into a lentiviral plas'nid under the control of a non-HIV promoter to generate the 

packaging vector, said packaging vector lackinc ite and not'encoding a functional HIV-1 

Env. In one example, there is disclosed a method for generating a packaging vector, the 
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method comprising inserting a nucleotide sequence encoding a subtype D HIV-1 Gag-

Pol protein into a plasmid under the control of a non-HIV promoter to generate the 

packaging vector. 

In another aspect, there is provided an in vitro method for generating a lentiviral vector 

particle, the method comprising administering a packaging vector encoding the HiV-1 Gag-Pol 

protein of HIV-1 NDK to a cell with a lentiviral vector, said packaging vector lacking a ¥ site and 

not encoding a functional HIV-1 Env. In one example, there is disclosed an in vitro method for 

generating a lentiviral vector particle, the method comprising administering a packaging 

vector encoding a subtype D HIV-1 Gag-Pol protein to a cell with a lentiviral vector. 

In another aspect, there is provided a cell comprising the vector as described 

herein. 

In another aspect, there is provided a lentiviral vector particle comprising the 

HIV-1 Gag-Pot protein of HIV-1 NDK and VSV Env glycoproteins. In one example, there 

is disclosed a lentiviral vector particle comprising subtype D HIV-1 Gag and Pol 

proteins. 

Encompassed herein is a lentiviral packaging vector comprising a subtype D 

gag-pol sequence, particularly from HIV-1 NDK. In one example, the lentiviral packaging 

vector comprises the nucleotide sequence of SEQ ID NO:1. In another example, the 

lentiviral packaging vector encodes the amino acid sequence of SEQ ID NO:2. 

The nucleotide sequence of SEQ ID NO 1 is: 
atgggtgcgagagcgtcagtattaagcgggggaaaattagatacatgggaaagaattcggttac 

ggccaggaggaaagaaaaaatatgcactaaaacatttgatatgggcaagcagggagctagaacg 



Claims 
1. A replication-defective lentiviral packaging vector lacking a ^ site^ ae4 

encoding the HIV-1 Gag-Pol protein of HiV-1 NDK and not encoding a functional HIV-1 

Einy.a--stibtype4^44iV~4-Gag-^e<--pFete^RT 

2T^^^^|©^aWatm4rwto;ein4he44I^M-G^-P©I^F0teiiws4he4=l4¥-4^a§»P0l 

32. The vector of claim 21, wherein the vector encodes the amino acid sequence 

of SEQ ID NO: 2. 

43. The vector of any one of claims 1 to 32, wherein the vector is a plasmid 

comprising a nucleotide sequence encoding a subtype D HIV-1 Gag-Pol protein. 

§4. A method for generating a packaging vector, the method comprising 

inserting a nucleotide sequence encoding the HiV-1 Gag-Pol protein of HIV-1 NDKa 

sufetyF^-EM4k-4^^fhPel-^Fetefft into a lentiviral plasmid under the control of a non-HIV 
promoter to generate the packaging vector, said packaging vector lacking a W site and 

not encodinn a functional HIV-1 Env. 
fv Thn rsf r«lQirri R whoroin fhn I—11 \ / 4 DAI r\rf\fo.Iri Sr> thiQ i-J l\ / i f^^rt 
X7H TTTV i 1 i Wu sUU wl UIXPTTT^IJ 5 PT will ulvl n1 V I I1 \> I i TCFtuTlrwTTnf^vTQ^" 

Pc! protein of H!V 1 NDK. 

75. The method of claim 64, wherein the vector encodes the amino acid 

sequence of SEQ ID NO: 2. 

§6. An in vitro method for generating a lentiviral vector particle, the method 

comprising administering a packaging vector encoding the • JJV-1 Gag-Pol protein of 

HIV-1 NDKa-sufetype-0 HIV- L-Qag-Pel f>reteiB to a cell with a lentiviral vector, said 

packaging vector lacking a ¥ site and not encoding a functional HIV-1 Env. 

97. The method of claim 86, wherein the packaging vector and the lentiviral 

vector are plasmids. 

408. The method of claim 86, wherein the cell transiently expresses the HIV-1 

Gag-Pol protein of HIV-1 NPK.sbfetype-&44{Y-4-Qa€hand-PQl-BFQteiftST 
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449. The method of claim 86, wherein the packaging vector is integrated into 

the genome of the cell. 

Pol pro|0jn Qf HIV 1 NDK 

4-31Q. The method of claim 426, wherein the packaging vector encodes the 

amino acid sequence of SEQ ID NO: 2. 

4411. The method of claim 86, further comprising selecting for a packaging 

vector that packages a higher titer of the lentiviral vector than a same packaging vector 

encoding a subtype B HIV-1 Gag-Pol protein. 

4&j2. A cell comprising the vector of any one of claims 1 or2.-£r 

4613. The cell of claim 4512, wherein the vector is integrated into the genome of 

the cell. 

4714. A lentiviral vector particle comprising the HtV-1 Gag-Pol protein of HIV-1 

NDK and VSV Env qlvcoproteins.subivpe-0-l4IY-4-£afr-aft4-RelHaf:eteiftST 

4915. The metfrod-lentiviral vector particle of claim 4€^_', wherein the Gag and 

Pol proteins are Gag and Pol proteins produced by expressing a nucleic acid sequence 

that encodes the amino acid sequence of SEQ ID NO: 2. 
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