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Reactivity of Prototype Foamy Virus Integrase to the Mutants
of the Highly Conserved Terminal Sequence of U5 LTR

Usok Hyun, Dong Hyun Lee, Hyun Tak Ko and Cha-Gyun Shin*

Department of Biotechnology, Chung-Ang University, Ansung, Kyungki 456-756, Korvea

Abstract — The long terminal repeat (LTR) of retroviral DNA genome plays an important role in the integration process
by providing substrate recognition site for viral integrase (IN). The dinucleotide CA near the 3-end of the LTR termini is
completely conserved among retoviruses. In order to study specificity of interaction between prototype foamy virus (PFV)
IN and its U5 LTR DNA, the effect of mutagenesis of the CA sequence was investigated by studying reactivity of PFV IN
to the mutant LTR substrates. Replacement of only the C or the A allowed 60 to 100% of the reactivity of the wild type
LTR substrate. In addition, replacement of the C and the A showed 50 to 80% of the reactivity of the wild type LTR sub-
strate, indicating that PFV IN has less specificity on the conserved CA sequence when it is compared to the other retroviral
INs. Therefore it is suggested that PFV IN is less dependent on the conserved sequence of LTR termini for its enzymatic

reaction.
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3k ol 7] @iAle Us LTROL U3 LTRE] &) 99714
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HkSo] FaE= AEE vlwsie] A9 v ok HdEAe)
A ERHo]YAZ2] e TS A4]e] DNA f42HE
2lgk o), Us LTR¥} U3 LTRS] 3-2¢he] 3HA1RE 10~12914)
79 A71LE e oz Q123 10 ulapy o] RE-e]
A71XE el Wsk= el ZEkAI7F 714 DNAC| 2-8-8h= vhgA
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Table I- Terminal sequences of retroviral LTR DNA

Terminal sequences

HIV-1 U5 LTR 5-TGTGG AAAAT CTCTA GCAGT-3'
HIV-1 U3 LTR 5-ACTGG AAGGG CTAAT TCACT-3'
HIV-2 U5 LTR 5-GCAGG AAAAT CCCTA GCAGG-3'
HIV-2 U3 LTR 5-TGTAA AACAT CCCTT CCAGT-3'
SIV U5 LTR 5-GCAGG AAAAT CCCTA GCAGT-3'
SIV U3 LTR 5"TGGAA GGGAT TTATT ACAGT-3'
FIV U5 LTR 5-CGGGC CGAGA ACTTC GCAGT-3'
HTLV-1 U5 LTR  5-GGAGA GAAAT TTAGT ACACA-3'
Visna U5 LTR 5-ACCGG AGCGG ATCTC GCAGG-3'
MuLV U5 LTR 5-GTCAG CGGGG GTCTT TCATT-3'
MuLV U3 LTR 5-TACAG GTGGG GTCTT TCATT-3'
EIAV U5 LTR 5-TCTGT TCGAG ATCCT ACAGT-3'
MoMLV U5 LTR  5-GTCAG CGGGG GTCTT TCATT-3'
ASLV U5 LTR 5-ATGAA GCAGA AGGCT TCATT-3'
ASLV U3 LTR 5-GTATT GCATA AGACT ACATT-3'
PFV U5 LTR 5-ATACA AAATT CCATG ACAAT-3'

Abbreviations used: LTR, long terminal repeats; HIV-1, human
immunodeficiency virus type 1; HIV-2, human immunodeficiency
virus type 2; SIV, simian immunodeficiency virus; FIV, feline
immunodeficiency virus; HTLV-1, human T-cell leukemia virus
type 1; MulV, murine leukemia virus; EIAV, equine infectious
anemia virus; MoMLV, Moloney murine leukemia virus; ASLY,
avian sarcoma leukosis virus; PFV, prototype foamy virus. The
highly conserved sequence, CA, is underlined.
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Table II - Sequences of mutant oligonucleotide substrates of PFV
U5 LTR used for 3'-processing cleavage reaction

Substrate  Sequences of (+) strands of duplex oligonucleotides®
WT 5-ATACA AAATT CCATG ACAAT-3'
3G 5-ATACA AAATT CCATG ACGAT-3
3T 5-ATACA AAATT CCATG ACTAT-3'
3C 5-ATACA AAATT CCATG ACCAT-3'
4G 5-ATACA AAATT CCATG AGAAT-3'
4T 5-ATACA AAATT CCATG ATAAT-3'
4A 5-ATACA AAATT CCATG AAAAT-3'

43AG 5-ATACA AAATT CCATG AAGAT-3'
43AT 5-ATACA AAATT CCATG AATAT-3
43AC 5-ATACA AAATT CCATG AACAT-3

?The conserved CA sequence in the wild type (WT) PFV U5
LTR is underlined. Mutated sequences are indicated as bold.
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Fig. 1 - 3'-processing cleavage reaction. A. Schematic illustration of
3'—pr0cessin§ cleavage reaction. The star (%) indicates
radioactive **P that is attached to the 5-end of the (+)
strand of duplex oligonucleotides. B. 3'-processing cleavage
of the PFV U5 LTR substrates. A 20mer oligonucleotide
mimicking PFV U5 LTR was labeled with y*?P-ATP and
annealed with its complementary oligonucleotide. The
purified substrate of 0.1 pmol was incubated with the
integrase of 3 pmol for 0 (1), 5 (2), 15 (3), or 60 (4) min at
37°C, respectively. The reaction products were analyzed in
a 15% denaturing polyacrylamide gel electrophoresis and
visualized by autoradiography. WT indicates normal PFV
U5 LTR substrate. 4G, 4T and 4A indicate the substrate
replaced with guanine, thymine, and adenine residues at
the 4th position of the 3'-end, respectively.
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Fig. 2 — Reactivity of the PFV U5 LTR substrates containing a
mutation at the 3rd position of its 3'-end. The substrate of
0.1 pmol was incubated with the integrase of 3 pmol for 0
(1), 5 (2), 15 (3), or 60 (4) min at 37°C, respectively. The
rest of the reaction are same as described in Fig. 1B. WT
indicates normal PFV U5 LTR substrate. 3G, 3T and 3C
indicate the substrate replaced with guanine, thymine,
and cytosine residues at the 3rd position of the 3'-end,
respectively.
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Fig. 3 - 3'-processing cleavage reaction using double mutant sub-
strates. The (+) oligonucleotide containing double mutations
at the 3rd and 4th positions of its 3'-end was labeled with
v*2P-ATP and annealed with its complementary oligo-
nucleotide. The substrate of 0.1 pmol was incubated with
the integrase of 3 pmol for 0 (1), 5 (2), 15 (3), or 60 (4) min
at 37°C, respectively. The rest of the reaction are same as
described in Fig. 1B. WT indicates normal PFV U5 LTR
substrate. 4A indicate the substrate replaced with adenine
residue at the 4th position of the 3'-end. 43AG, 43AT, and
43AC represent double mutant substrates replaced with
adenine residue at the 4th position and with guanine,
thymine, and cytosine residues at the 3rd position of the 3'-
end, respectively.
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