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Abbreviation

Full Name

AIDS
ActD
BD (I, 1)
BET
Brd4
CDKO9
CTD
DMEM
DRB
HDAC
HATSs
HMBA
HAART
HIV-1
HAART
WHO
7SK snRNP
PKC
RNA Pol 11

Tat

Acquired Immune Deficiency Syndrome
Actinomycin D
Bromodomain (I, 11)
Bromodomains and extraterminal
Bromodomain-containing protein 4
Cyclin denpendent kinase 9
C-terminal domain
Dulbecco’s modified of Eagle's medium
5,6-dichloro-1-b-D-ribofuranosyl-benzimidazole
Histone deacetylase
Histone Acetyltransferases
Hexamethylene bisacetamide
Highly active antiretroviral therapy
Human immunodeficiency virus type 1
Highly active antiretroviral therapy
World Health Organization
7SK small nuclear ribonucleoprotein
Protein kinase C
RNA Polymerase II

Trans-activating factor

Vil



Hox

SEC

TAR

MCAP

NELF

NTEF

Super elongation complex
Transacting-response
Mitotic chromosomes associated protein
Negative elongation factor

Negative transcription elongation factor
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Abstract

AlDs is a kind of Immune deficiency syndrome that can cause a high rate of
fatality and widely spreading, Which is caused by HIV infection. Highly active
antiretroviral therapy was considered a good treatment for HIV, However, although the
viral load can be reduced to lower than detection limit by HAART, It cannot
fundamentally eradicate the virus. Because virus particles can hide themselves into the

“reservoir”,0Once stopped the HAART treatment, the virus will come back. So,the
scientists come up with a new stragedy named “shock & kill”, It contains two steps:
First, Activator is used to force out the virus of CD4 * T cells, Then with the combination
of HAART and immune system to prevent any de novo infections.

The transcription of protein-coding genes is performed by RNA Polymerase I,
and P-TEFb can phosphorylate the C-terminal domain of RNA Pol I, together with
the negative elongation factor DSIF and NELF, reversing their inhibition effect into
positive effect, This phosphorylation is important for stimulating the Pol Il elongation
activity to ensure the synthesis of full-length pre-mRNA. As a general transcription
elongation factor, P-TEFb is not only required for cellular genes,but also play an
important part in HIV-1 dependent transcription. We want to screen out a class of
activators that activate latency HIV by activating transcription from natural compounds
to achieve the first step in shock & kill.

By screening a variety of natural and synthetic compounds, We found that
flavonoid compound show a good activity. Flavonoids is a kind of natural drugs which
have many pharmacological effects like low toxicity,antibacterial, anti-inflammatory,
hpyerglycemic, oxidation resistance, radioresistance, anti-cancer, anti-tumor effects
and it can also enhance the immunity ability, We hope to provide new drug for “shock
& kill ’stragedy . One flavonoid compound named LC431 has a high rate of activation
in HIV lantency , which can activate 44% cells in 5 uM treatment, and its activation
effect is in time and dose-dependent manner. What’s more, LC431 synergizes with JQ1

or Prostratin to reactivate latent HIV. With the well established transcriptional

3
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regulatory model in our lab, we have found that LC431 can release P-TEFb from its
inactive complex 7SK snRNP, However, this part of P-TEFb can neither be recruited
into the super elongation complex, nor be recruited by Brd4. In the end, we figure out
that LC431 may act as a kind of histone deacetylation inhibitor.It can increase
acetylation level of histone H4 K2 and K5, It mainly stimulate HIV in the transcription
initiation step through PI3K-AKT pathway. What’s more , LC431 also shows a potent
anti-tumor activity.To sum up,This research offers the promise that LC431 may be a
potent, relatively nontoxic drug that assist in the elimination of latent reservoir in HIV*
patients.

Keywords: HIV transcription activation ; P-TEFb; Flavonoids compound LC431 ;
HDACI
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1.1 HIV BRHIBIT

1.1.1 HIV 5 AIDS

859w ---AIDS (Acquired Immunodeficiency Syndrome) & —F f& E V1 K
FE %955, A& BT N\ RGeS Y95 3 HIV (Human Immunodeficiency Virus)
SR, HIV gk I, 5T 1981 4L EIE LIRS 1 5 41 PIP 51 (—
TR JFG 57 L B R A EERE G B kI SR B A 2 R I BB R el 28 ) o 7EIX 5 Bl AR
)5, SEE CDC WH T kR 2 2 lminl, sk T AfImEEN, 1981 45 6
A6 H, £EZREPOEIRERE SR n TR =0, NSRRI 75X
S AL GIR g KT F . HIV & —FRe e MR REMNTE, TIN5
RGP REER T MEA Ay E RS AR, KEBIR, ARk kD)
BE, A IS AR ARE B A SEURE IO . BTG NERK HIV AT RLRE
U2 PR, HIV-L Bk, HIV-2 FEEEPEPE AR, AT ZOGER =
HIV-1 B HIV 7E AR N BRI 30 8~9 48, BB AE LU R 2|, W]
DA ARAPTRE R H AR 7 0 A 2 4F o N WHO sl (1) 55045 2 7, #k 2015 4R i,
S FAHL=T-EANTH HIV 5, FFEFHERE] 7. i 95%H#H
R AEAE RN B 2K AXAE 2015 4, 2B 100 2 15 ANSET- 33 . AL,
NV e — SRR I A PRI A HAL AR IR BR800 « 38000 C s NFRIE 2281k
SEALYYR, IOy BA L R 2 —.

1.1.2 ERIIHEFIREITIE HAART

R APTIE R SRR TR (HAART) & H AR SGwAT 2 B R J5%, B
K AR el = Ff J UL GO 22 25 W0k SERIL FET X HIV ieg, B AR
“NGRSTVE” . ITVET LR IR T HIV-RNA IR B2 RIS A A B K (<
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