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Abstract
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[53£] HIV-1 %4/ AICH FB U5, gag. vif. env, USDSEFDEEZRRICEDTOVSILA
ZEZTERTOVAINAEERL, ChSSAFDOBEBOTZ4 Y —2ERL Iz. PCROIBIFIRE
TU5-gag-vif , B X Penv-USH TNETNBN DELSIC, ERTRDTSAX—DRWICTRY FXY
REFIZMSML, ChERAVT2EREOmMUltiplex-PCRZ{T2 12, THDS5, HHIOPCRICH VT
. multiplex-PCR%Z AW\ THIV-1MU5, gag. Vif@O37 B K PenvEeUSD27 FIAN BN D LS IC18
BEtHi, COFRTREREANEDNALEIBENTLES LS, BHONY RIEREETIhD, 28
BOPCRTIXEHOE S (T ZIBIEE 2 & S IZU5-forward, gag-reverse D 7° 5 4 ¥ —& & Tvif-
forward, U3-reverseD 7°Z 4 Y —% AW THBEmultiplex-PCRZ{T2 =, ChiC&YYTELRIII
ANFETZEEICEBEO2RDO/NY REHER TS M HKRE,

[BR] RREFE>TTOVAMIINARBEZRTIYSHICKY RS, 1RIEH V04—
D7OVANAZECRSICH TN ZRARLTIT 2. 77AIRZAVERRICBVT, 17
1I—TEHEYOVAMIINAEBFOOE—OREBLTIOE—ORFICSVTHED/N RERET
EBRTTAN—ZERTHENERLE, Tk RDNANRISEIZ100ngFHETBHRMHICEVT
ERKICN REeREERD e ZBRELE, ChiZkY, ENKYERULEREICEVTEE
ZFER7OVAINAZRETBIENERDEEASND, SERBZOFEZZAVTEERED
EBETV, ERERTOVAINABERBVREOBEZRAN, EEABLZORRICEFZV
At the time of our application, we had planned to develop a quantitatively measuring method of
quasi-full length HIV-1 provirus by using next generation sequencing. However, we devised a
simpler method using recombinant PCR, and thus we report our results and achievements here.
[Methods]

We defined quasi-full length proviruses as proviruses that have the 5 regions U5, gag, vif, env, and
U3 within the HIV-1 genome, and created primers for each region. During PCR amplification,
attachment sequences were added to the ends of the primers to join U5-gag-vif and env-U3 in
order to perform two-step multiplex-PCR. In other words, amplification by multiplex-PCR was
performed (the first PCR step) to join the 3 sites of HIV-1 U5, gag, and vif, and the 2 sites of env
and U3. At this point, multiple bands become observable due to the amplification of fragmented
DNA. The U5-forward and gag-reverse primers, and the vif-forward and U3-reverse primers were
then used in the second round of multiplex-PCR to amplify only the target sequences. This allowed
the appearance of 2 specific bands in the presence of quasi-full length proviruses.

[Conclusion]

Before the experiment, proviral concentration was calculated using a Poisson distribution, and
samples were prepared so they contained approximately 0.4 copies of proviruses per reaction. In
the test using plasmids, we were able to obtain primers that can be used to detect unique bands
under the conditions of a proviral load of 10 copies per tube, and a proviral load of 1 copy per tube.
We also confirmed that bands can similarly be detected from reagents that contained 100 ng of
human DNA. Based on our results, it may be possible to detect quasi-full length proviruses from
human specimens. In the future, we will apply this method to quantify proviral loads in patient
samples, study the relationship between quasi-full length proviral load and treatment efficacy, and
develop optimal treatment methods.

Notes

Genre

Research Paper

URL

https://koara.lib.keio.ac.jp/xoonips/modules/xoonips/detail.php?koara_id=2018000006-20180426

BRZZBAZEMERIRD MU (KOARA)ICEBE M TLWAR OV TUY OEFIER. ThThOEEE, FLFLFHRLRTECREL. TOERMGEFEEELCELST
REENTVET, 5|ACHLE> TR, BEFEELEZETLTIFALEZ L,




The copyrights of content available on the KeiO Associated Repository of Academic resources (KOARA) belong to the respective authors, academic societies, or
publishers/issuers, and these rights are protected by the Japanese Copyright Act. When quoting the content, please follow the Japanese copyright act.


http://www.tcpdf.org

2018 4EJf FHEIRMEF S LR wrmrsssss 2T T

Zit=) RERPREE KA 2 R &
HHRAERE hEN%E (500 FM
B4 mi EE K4 (Z&ZE) |Naomi Nishimatsu

HHIERE (AAFE

R — oo G ERWVEEER HIV-1 TRV ADEEEDHEL

e (GER)

Development quantitatively measuring method of quasi—full length HIV-1 provirus by using next generation sequencing.
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At the time of our application, we had planned to develop a quantitatively measuring method of quasi—full length HIV-1 provirus by
using next generation sequencing. However, we devised a simpler method using recombinant PCR, and thus we report our results and
achievements here.

[Methods]

We defined quasi—full length proviruses as proviruses that have the 5 regions U5, gag, vif, env, and U3 within the HIV-1 genome, and
created primers for each region. During PCR amplification, attachment sequences were added to the ends of the primers to join U5—
gag-vif and env-U3 in order to perform two—step multiplex—PCR. In other words, amplification by multiplex-PCR was performed (the
first PCR step) to join the 3 sites of HIV-1 U5, gag, and vif, and the 2 sites of env and U3. At this point, multiple bands become
observable due to the amplification of fragmented DNA. The U5—forward and gag-reverse primers, and the vif—forward and U3—
reverse primers were then used in the second round of multiplex—PCR to amplify only the target sequences. This allowed the
appearance of 2 specific bands in the presence of quasi—full length proviruses.

[Conclusion]

Before the experiment, proviral concentration was calculated using a Poisson distribution, and samples were prepared so they
contained approximately 0.4 copies of proviruses per reaction. In the test using plasmids, we were able to obtain primers that can be
used to detect unique bands under the conditions of a proviral load of 10 copies per tube, and a proviral load of 1 copy per tube. We
also confirmed that bands can similarly be detected from reagents that contained 100 ng of human DNA. Based on our results, it may
be possible to detect quasi—full length proviruses from human specimens. In the future, we will apply this method to quantify proviral
loads in patient samples, study the relationship between quasi—full length proviral load and treatment efficacy, and develop optimal
treatment methods.
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