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Kaposi's sarcoma associated herpesvirus (KSHV) is subdivided into gamma-herpesvirus and causes Kaposi's sarcoma

in human immunodeficiency virus (HIV)-infected patients. A defining feature of herpesviral biology is the presence of
two alternative genetic lifestyles - a latent infection and a lytic replicative cycle. Almost all herpesviruses examined so
far have been shown to express viral miRNAs in latently and/or productively infected cells. KSHV encodes an array of
15 distinct miRNAs, all of which are expressed at readily detectable levels in latently KSHV infected cells. The expression
of an array of these viral miRNAs in KSHV-infected cells suggests that down-regulation of host cell mRNAs by
miRNA-mediated RNA interference may represent a critical step in the establishment and/or maintenance of latent
infections by KSHV. To investigate KSHV miRNAs that are expressed in KSHV-infected cells, KSHV-infected human
umbilical cord vein endothelial cells (HUVECs) and BCBL-1 cells were used and their miRNAs were analyzed by a
modified real-time PCR method. Some KSHV miRNAs were detected in KSHV-infected HUVECs and their expression
was affected by genetic life cycles. In addition, KSHV miRNAs were also detected in BCBL-1 and their expression was
not related to treatment of sodium butyrate. These results indicate that KSHV infection in cells inducing KSHV miRNAs

expression would be increased upon entry into latent replication.
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Figure 1. miRNA detection by SYBRpolyA-based techniques. Step 1: polyadenylation of total RNA giving rise to polyadenylated
miRNA. Step 2: reverse transcription of poly(A) miRNA using a poly(T) primer that contains a universal adaptor (RACE). Step 3: qPCR
amplification using a miRNA-specific forward primer, reverse primer complementary to the universal adaptor.

2 P MY MFsA 2 F 0, 24, 48
A 4ug 2

72, 96AI1ZF $of] FFHu|H o= GFP W
3to] 7 AEE Felssih

BCBL—10{ sodium butyrate 2|

BCBL-1& T-75 Flaskel] 2.1 X 10° cell/flask = ‘= 3}A
#Z3 % sodium butyrateS *]2]3}L 0, 24, 4843t Fot
5 g7l sl

RNA =& 2 poly(A) tailing

KSHV 79 5 0, 24, 72, 9673t vl ¥A1Z] HUVECs 3}
sodium butyrate®} 7 0, 24, 48A]7F Bl ¥A]Z] BCBL-1
oAl RNAE FE39 ). RNA &2 RNA isolation kit
(MACHERY-NAGEL, Germany)Z ©]-&3&}ith &3

RNA+ poly(A) tailing kit (Applied Biosystems, Foster City, CA,

USA)E AH&3ste] 37CeA 1A]XF &<t polyadenylation
3lar, Hhgo] i 5 20T Haksksich

cDNA &4 4 Real—time RT PCR

Universal adaptor?! 3' rapid amplification of complementary
DNA ends (RACE) adaptor®} poly(T)E *£¢8}= RT primer
(2 u)Z poly(A) miRNA (18 pl)9} &E3tHalar 85Tl A 2
B2 WES A AT Ao A 10%3F 28] H First strand
¢DNA synthesis kit (TOYOBO, Osaka, Japan)S A}-&-3}o] <
A THEANSS F3 DNAS F/93k3ITh KSHV
miRNA specific forward primer2} universal adaptorol] “31.%
AH2-3}9 real-time RT
PCRS A3} o™, PCR WH&-o] 24 (25 u)S oF-3}
Zt}: SYBR Green Realtime PCR Master Mix (TOYOBO,
Osaka, Japan) 10 pl, forward and reverse primer 10 uM, cDNA
template 0.5 pl. PCR cycle> G7AA} B4 & 37T 55, 45C

5702 5 cycle AlggE & 70T, 1022 A3}
% PCR %5 95C, 2405 A5t $ 94T 20%,
60C 20%, 72C 202 % 45 cycleS A &3le] SZ3 5

2l reverse primer (RACE primer)Z



KSHV miBNA in Human Cells

331

Table 1. Primers used for reverse transcription and qRT-PCR reactions.

Primer Sequence

RT1 5-GCGAGCACAGAATTAATACGACTCCTGGGCAATTTTTTTTTTTTVN*-3'
RACE1 5'-GCGAGCACAGAATTAATACGAC-3'

RT2 5"TGTCAGGCAACCGTATTCACCTCCTGCGCAATTTTTTTTTTTTVN*-3'
RACE2 5S'"TGTCAGGCAACCGTATTCACC-3'

GAPDHF 5'-GAAGGTGAAGGTCGGAGTC-3'

GAPDHR 5-GAAGATGGTGATGGGATTTC-3'

*V=A,G C;N=A,T, G,C.

Table 2. KSHV miRNA forward primers.

KSHV miRNA

KSHV miRNA-specific primer

KSHV-miR-K12-1
KSHV-miR-K12-2
KSHV-miR-K12-3
KSHV-miR-K12-4-3p
KSHV-miR-K12-4-5p
KSHV-miR-K12-5
KSHV-miR-K12-6-3p
KSHV-miR-K12-6-5p
KSHV-miR-K12-7-3p
KSHV-miR-K12-7-5p
KSHV-miR-K12-8-3p
KSHV-miR-K12-8-5p
KSHV-miR-K12-9-3p
KSHV-miR-K12-9-5p
KSHV-miR-K12-10

5'-ATTACAGGAAACTGGGTGTAAGC-3'
5'-AACTGTAGTCCGGGTCGATCTG-3'
5'-TCACATTCTGAGGACGGCAGCGA-3'
5'-TAGAATACTGAGGCCTAGCTGA-3'
5'-AGCTAAACCGCAGTACTCTAG-3'
5'-TAGGATGCCTGGAACTTGCCGG-3'
5-TGATGGTTTTCGGGCTGTTGAG-3'
5'-CCAGCAGCACCTAATCCATCGG-3'
5'“TGATCCCATGTTGCTGGCGCT-3'
5'-AGCGCCACCGGACGGGGATTTATG-3'
5'-CTAGGCGCGACTGAGAGAG-3'
5'-CTCCCTCACTAACGCCCCGC-3'
5'-CTGGGTATACGCAGCTGCGTA-3'
5'-ACCCAGCTGCGTAAACCCCGCT-3'
S“TAGTGTTGTCCCCCCGAGTGGC-3'

melting curve 215 Al 1 cycle®] melting curve
program< 65CoA 95C7HA] 129 02CH F718t=
WAl o2 A tHFig. 1). BE sample 2H2+2] primer
et} triplicate® 335l o Zhzke] AEH -2 non-
templete control (NTC)¥} internal glyceraldehydes 3-phosphate
dehydrogenase (GAPDH) amplification control-S 7ro] A] 3}
It o] Ago)| AlEH RE primers GENOTECH
(Dagjeon, Korea)o| A A =3} Ui(Tables 1 and 2).
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Figure 2. KSHV-BAC36 infection of HUVECs. KSHV-BAC36 infected to each cell by low speed centrifugation with 5 pg/ml of
polybrene. After incubation, GFP expression under a fluorescence inverted microscope was evaluated to monitor infection. (A) GFP
expression of KSHV-BAC36 infected HUVECs. (B) Cell numbers of HUVECs after KSHV-BAC36 infection were counted. (C) Percentage

of GFP expressing cell of remaining cells.
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Figure 3. Expression kinetics of KSHV miRNAs after infection of HUVECs with KSHYV. The expression levels of KSHV miRNAs at
each time points were measured by quantitative real-time RT-PCR method. The graphs show relative amounts of KSHV miRNAs expression
at each time points compared with their maximum expression amounts. KSHV miRNAs were detected in KSHV-infected HUVECs and

their expression was affected by genetic life cycle.
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Figure 4. Expression kinetics of KSHV miRNAs after treatment of sodium butylate on BCBL-1. The expression levels of KSHV
miRNAs at each time points were tested by quantitative real-time RT-PCR method. The graphs show relative amounts of KSHV miRNAs
expression at each time points compared with their maximum expression amounts. KSHV miRNAs were detected in BCBL-1 and their
expression has no relationship to the treatment of sodium butylate.
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