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SR T R EH) RNAI ¥ b, MR A BARE HIV-1 & Fb g FE B AT 345 e 0 4] 280, T334 2 77 pol1026 A9 & 3tk F
MR A B L VAR A miR-30a A Ak B R AGE T ¥ poll026 ¥e b 49 A T miRNA A, @Bifh HIV-1 &
FBE R AL e A e ) RIRIIEIRAT T T A 27 4] HIV-1 &AL 69 A T miRNA T (miR-1026E). i@ i 5 3 W ¥ 5 7 49
RS ke 245 H R I0GE 9] miR-1026E A RAFeyFe 245 7 1. AR —FMET % miR-1026E LA Tey 4
A, 5 MT-4 @045 8 M tAT LA ipit, RIFAEEHE miR-1026E £ & TH 49 MT-4-miR1026E 4m i
LM, E MR KA R T S A HIV-1 69 2.4, BA 2 F 69494 HIV-1 6968 7. B H A %8 RT-PCR 7
EAE M 2 7, miR-1026E 408 F R A% 0w A R AR K miRNA (miR-181 5 miR-16) #) & A KFFoFHhEF S w40 £ A HE
stat] 89 FGART, BA RIFORE L. PTIRIF A T4 53 & 300 4] HIV-1 2449 AT miRNA AT 4 3 HIV-1 AFR R
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Construction and in vitro antiviral avcitvity of highly effective
artifical miRNA targeting to HIV-1 pol

Tong Cheng, Tao Zhang, Yali Zhang, Lihua Wei, Dezhen Xia, Yingbin Wang, Jun Zhang, and
Ningshao Xia

National Institute of Diagnostics and Vaccine Development in Infectious Diseases, School of Life Sciences, Xiamen University, Xiamen 361005, China

Abstract: RNA interference (RNAi) has exhibited huge potentials on anti-HIV-1 therapy research. The obtainment of RNAi
element targeting to HIV-1 highly effectively and specifically was crucial for relevant research. Recent reports had described that
microRNAs (miRNAs) posses more characteristics of inhibition and expression mechanisms than small interfering RNAs (siRNAs).
In this study we explored the construction of artificial miRNA targeting to HIV-1 effectively and specifically. Sixteen siRNAs

sequences were selected based on the conserved regions in the HIV-1 pol gene. ShARNA expression vectors were co-transfected with
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HIV-1 clone pNL4-3 to evaluate the abilities of siRNAs to inhibit HIV-1 expression. The pol1026 sequence was selected from
candidates. The target sequence in the stem-loop structure of the well-characterized native miR-30a was replaced with pol1026
sequences, and the artificial miRNA expression vectors were co-transfected with the HIV-1 clone pNL4-3, results showed that HIV-1
can be effectively inhibited by miR-1026E. Target specificity of miR-1026E was confirmed by co-transfection assay with reporter
plasmids containing different target sequences. The miR-1026E expression element was then inserted into Lentivirus which was used
as a vector to transduce the MT-4 cells, MT-4-miR1026E expressing miR-1026E stably was cloned from transduced cells. The
MT-4-miR1026E cell effectively inhibited HIV-1 replication in vitro. And the intracellular miR-181 and miR-16 expression levels
and statl mRNA levels were not affected by the expression of miR-1026E in MT-4-miR1026E cells. miR-1026E is a promising

candidate for future research.

Keywords: RNA interference, HIV-1, pol, artificial miRNA
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gagl1607"! 1 5-TTTACTAGTCATGTTTGACAGCTT
Bgl 11 ATCATCG-3' 5-TTTCTCGAGATACAAGGATCC
Hind III pSUPER ATCTACCCTCCTTTTCCACC-3') PCR Spe
Xho 1 Xbal Xhol
1.4 miRNA RixHIKREE pLL3.7
pLLK" PCR pLLK"
pPMACSK® .11 H-2KK (PCR

#£1 H7TF siRNA &5 IS4 575

Table 1 Primers used for siRNA construction

Primer name Primer sequence (5'-3")
pol336f GATCCCCAAGACAGTATGATCAGATATTCAAGAGATATCTGATCATACTGTCTTTTTTTA
pol336r AGCTTAAAAAAAGACAGTATGATCAGATATCTCTTGAATATCTGATCATACTGTCTTGGG
pol378f GATCCCCAGCTATAGGTACAGTATTATTCAAGAGATAATACTGTACCTATAGCTTTTTTA
pol378r AGCTTAAAAAAGCTATAGGTACAGTATTATCTCTTGAATAATACTGTACCTATAGCTGGG
pol877f GATCCCCGAGACACCAGGGATTAGATTTCAAGAGAATCTAATCCCTGGTGTCTCTTTTTA
pol877r AGCTTAAAAAGAGACACCAGGGATTAGATTCTCTTGAAATCTAATCCCTGGTGTCTCGGG
pol879f GATCCCCGACACCAGGGATTAGATATTTCAAGAGAATATCTAATCCCTGGTGTCTTTTTA
pol879r AGCTTAAAAAGACACCAGGGATTAGATATTCTCTTGAAATATCTAATCCCTGGTGTCGGG
pol897f GATCCCCTCAGTACAATGTGCTTCCATTCAAGAGATGGAAGCACATTGTACTGATTTTTA
pol897r AGCTTAAAAATCAGTACAATGTGCTTCCATCTCTTGAATGGAAGCACATTGTACTGAGGG
pol922f GATCCCCTGGAAAGGATCACCAGCAATTCAAGAGATTGCTGGTGATCCTTTCCATTTTTA
pol922r AGCTTAAAAATGGAAAGGATCACCAGCAATCTCTTGAATTGCTGGTGATCCTTTCCAGGG
pol1026f GATCCCCGTATGTAGGATCTGACTTATTCAAGAGATAAGTCAGATCCTACATACTTTTTA
pol1026r AGCTTAAAAAGTATGTAGGATCTGACTTATCTCTTGAATAAGTCAGATCCTACATACGGG
poll155f GATCCCCGGGTTATGAACTCCATCCTTTCAAGAGAAGGATGGAGTTCATAACCCTTTTTA
poll1155r AGCTTAAAAAGGGTTATGAACTCCATCCTTCTCTTGAAAGGATGGAGTTCATAACCCGGG
pol1102f GATCCCCGGATTTACCACACCAGACATTCAAGAGATGTCTGGTGTGGTAAATCCTTTTTA
pol1102r AGCTTAAAAAGGATTTACCACACCAGACATCTCTTGAATGTCTGGTGTGGTAAATCCGGG
pol1217f GATCCCCGCTGGACTGTCAATGACATTTCAAGAGAATGTCATTGACAGTCCAGCTTTTTA
poll1217r AGCTTAAAAAGCTGGACTGTCAATGACATTCTCTTGAAATGTCATTGACAGTCCAGCGGG
pol1223f GATCCCCCTGTCAATGACATACAGAATTCAAGAGATTCTGTATGTCATTGACAGTTTTTA
poll1223r AGCTTAAAAACTGTCAATGACATACAGAATCTCTTGAATTCTGTATGTCATTGACAGGGG
poll411f GATCCCCGGAGTGTATTATGACCCATTTCAAGAGAATGGGTCATAATACACTCCTTTTTA
poll41lr AGCTTAAAAAGGAGTGTATTATGACCCATTCTCTTGAAATGGGTCATAATACACTCCGGG
pol1470f GATCCCCCCAATGGACATATCAAATTTTCAAGAGAAATTTGATATGTCCATTGGTTTTTA
pol1470r AGCTTAAAAACCAATGGACATATCAAATTTTTCTCTTGAATTTGATATGTCCATTGGGGG
pol2252f GATCCCCTAGTAGCCAGCTGTGATAATTCAAGAGATTATCACAGCTGGCTACTATTTTTA
pol2252r AGCTTAAAAATAGTAGCCAGCTGTGATAATCTCTTGAATTATCACAGCTGGCTACTAGGG
pol2289f GATCCCCAGCCATGCATGGACAAGTATTCAAGAGATACTTGTCCATGCATGGCTTTTTTA
pol2289r AGCTTAAAAAAGCCATGCATGGACAAGTATCTCTTGAATACTTGTCCATGCATGGCTGGG
gagl607f GATCCCCAATAGTAAGAATGTATAGCCCTTCAAGAGAGGGCTATACATTCTTACTATTTTTTTA
gagl607f AGCTTAAAAAAATAGTAAGAATGTATAGCCCTCTCTTGAAGGGCTATACATTCTTACTATTGGG
lucf GATCCCCGTGCGCTGCTGGTGCCAACTTCAAGAGAGTTGGCACCAGCAGCGCACTTTTTA

lucr

AGCTTAAAAAGTGCGCTGCTGGTGCCAACTCTCTTGAAGTTGGCACCAGCAGCGCACGGG

Note: sequence in italics is the siRNA targeting sequence.
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miRNA miRNA 12h miRNA (0.3 pg)
(2 ddH,0 HIV-1 pNL4-3 (0.3 png)
60 mmol 3uL 24 uL Lipofectamine 2000 72 h
95°C 4 min 70°C10 min 4°C 10
3.0 HIV ELISA p24
1.7 KAZEE (Luciferase) FRiAF AN
T4 DNA BamH1 Xho 1 24 2.0<10°  293FT
pLLKX E. coli DH5aq 12 h 0.5 ug miRNA
miRNA 0.1 pg (pGL3-control
1.5 RERRMBIWE pGL3-pol1026 pGL3-pol1402)
HIV-1 pNL4-3 Lipofectamine 2000 48 h
pol (1279~1442 nt) 5' Xba 1 Luciferase Reporter Assay Kit
3 Fsel PCR Xbal  Fsel
pGL3-control 1.8 IFN 3Kz #E K EE starl B9
pGL3-pol1402 Trizol RNA TaKaRa
pol1026 pol IFN Response Watcher Kit Platinum®
(890~1055 nt) pGL3-control SYBR® Green qPCR SuperMix UDG Kit
pGL3-pol1026 pol
(890~1055 nt) pol1026 1.9 RT-PCR #&i] miRNA 7K
““GTATGTAGGATCTGACTTA”” Trizol RNA NCod
““GTATGTAGGCAGCGATTTA>” miRNA First-Strand cDNA Synthesis Kit  Platinum®
Xba 1 Fsel SYBR® Green qPCR SuperMix UDG Kit
pGL3-control pGL3-pol1026EM miRNA U6B RNA
1.6 HEEFTWRN miRNA XF HIV-1 B HIRE PCR miRNA 3
24 2.0<10°  293FT

%2 HTF miRNA HERSIHFET

Table 2 Primers used for miRNA construction

Primer name Primer sequence (5'—3")

. GATCCGCGCTTGTATGTAGGATCTGACTTAGCTGTGAAGCCACAGATGGGCTAAGTCAGATCCTACATACA
miR-pol1026Ef AATGCC

TCGAGGCATTTGTATGTAGGATCTGACTTAGCCCATCTGTGGCTTCACAGCTAAGTCAGATCCTACATAC

miR- pol1026Er AAGCGCG

miR- pol1026Ff GATCCGCGCTGTATGTAGGATCTGACTTAGACTGTGAAGCCACAGATGGGTCTAAGTCAGATCCTACATAC

AATGCC
. TCGAGGCATTGTATGTAGGATCTGACTTAGACCCATCTGTGGCTTCACAGTCTAAGTCAGATCCTACATA
miR- pol1026Fr
CAGCGCG
. GATCCTGCTGAAATCGCTGATTTGTGTAGTCGTTTTGGCCACTGACTGACGACTACACATCAGCGATTTCA
miR-LacZf
GGAG
miR-LacZr AATTCTCCTGAAATCGCTGATTTGTGTAGTCGTCAGTCAGTGGCCAAAACGACTACACATCAGCGATTT

CAGCAG

Note: sequence in italics is the miRNA targeting sequence.
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%= 3 FF real-time PCR &N &I 3141 5%

Table 3 Primers used for real-time PCR

Primer name Primer sequence (5'—3")

miR-181 AACATTCAACGCTGTCGGTG
miR-16 TAGCAGCACGTAAATATTGGC
miR-1026E CTAAGTCAGATCCTACATACAA
U6B ATGACACGCAAATTCGTGAAGC

1.10 FHERFHHWERMELEE

293FT 10 cm
(5<10° / ) 6h Lipofectamine 2000
18 pg 6 pg
pLLK*-miRNA 6 ug pSUPER-Drosha (
Drosha siRNA siRNA
AACGAGUAGGCUUCGUGACUUM)
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Analysis of inhibition efficiencies and conservation of different RNAi targeting sequences.
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Fig.2 Predicted secondary structures of artificial miRNAs.
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cotransfected with different artificial miRNA expression vectors
and pNL4-3.
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