Abstract

Kaposi’s sarcoma human virus (KSHV) is a
tumor developing agent
*Its genes interfere with tumor suppressor
pathways

and modify the host cellular environment
*Goal: identify the transcriptional sites and
factors that are involved in regulating the KSHV
genome.

*In reaching this goal we have:

-characterized the upstream regions of all the
protein coding genes.

-These upstream sequences were loaded into a
web program, CLOVER to identify transcription
factors
*With the identification of these transcription
factors we hope to better understand the
regulation and infection of the Kaposi virus.

Introduction

Kaposi’'s sarcoma is now the fourth most
common cancer caused by an infectious agent
worldwide following gastric, cervical, and hepatic
cancers. It is a cancerous disease that causes
abnormal tissue growth under the skin and leads to
lesions. KSHYV is usually not life threatening unless
It reaches to the internal organs such as lungs, liver,
and gastrointestinal tract. Finding out more about
transcriptional regulation may allow us to help
decrease the spread of KSHV by disrupting its
function. We believe that the identification of
regulatory elements and factors is an attainable goal
because KSHV uses human transcription factors to
carry out its function.

We will attempt to identify regulation sites or
motifs by using a computational method called K-
factor. K-Factor predicts regulatory motifs in a set of
functionally related sequences [Li]. KSHV is not
evolutionary conserved therefore we are using K-
factor because it does not rely on evolutionary
conservation, and it is not based on existing motifs
from a database as opposed to other motif prediction
programs. The transcription factors will also be
identified by using other computational programs
that predict human transcription factors. KSHV does
not have transcription factors of its own. It uses
human factors to regulate its transcription. This is
why we are searching for associated human
transcription factors.

Transcriptional Regulatory Elements and Transcription
Factors that Control Kaposi’s Sarcoma Human Virus Genes.
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M Et h O d Kaposi’s Sarcoma-Associated Herpesvirus (KSHV) F u t u re Re S e a rC h

1. Identification of transcription factors and
motifs
. obtaining the KSHV genome

e Find out which transcription factors regulate
MIRNAS

-miRNAs are a class of endogenous, small
RNAs that are thought to negatively
regulate protein production.

Tequment Layer

Envelope Layer : a—- Genomic DNA
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. identifying all of the protein encoding =S

genes

Capsid Layer

-aberrant expression of miRNAs is linked to
cancer and other diseases

. finding the upstream regions of up to Cut-Away Layer
one thousand nucleotides of the protein bl e s e M b,
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COd I n g g e n eS Three-dimensional model of KSHV Created by Louis E, Henderson, PhD,

Frederick Cancer Research Center.

using programs to identify the factors
and motifs that are involved in these
upstream regions
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2. Validation of these findings

L4, 4B

. random sequences will be generated by
a simple Perl script.

e

Acknowledgements

Kaposi's sarcoma

. these random sequences will act as _
on the skin of an

reference or control sequences to |
which the upstream sequences will be AIDS patient.
compared against. Mortiz

The national BBSI program (http://bbsi.eeicom.com)
IS a joint Iinitiative of the NIH-NIBIB and NSF-EEC,
and the BBSI @ Pitt is supported by the National
Science Foundation under Grant EEC-0234002.

Kaposi

1) Dr. Bino John

Results

2) University of Pittsburgh

J | I
Abd-B ORF K3 ORF 70 |ORF K4 |ORF K5 |ORF K6 ORF 19 |ORF 20 |ORF 23 |ORF 24 ORF 45 ORF 53 ORF K9 (ORF K11 |ORF 80 ORF 66 (ORF 66 kaposin |ORF 72 |ORF 73 |ORF 75
Alfin{ ORF K2 1 _|ORFT0 | |ORFK6 [ORF 17 |ORF19 |ORF20 | |ORF 24 |ORF 29b |ORF 29 ORF42 [ORF43 | |ORF 46 |ORF 46 {ORF 48_|ORF 49 |ORF 52_|ORF 53_|ORF 85 |ORF K9 |ORF K10 |ORF K11 |ORF 88 _|ORF 59 | ORF 61_|ORF 62 |ORF 65 ORF 67 | ORF72_|ORF 73 |ORF75_
ORF 70 ORF K§ ORF 23 ORF 2%a |ORF 39 ORF 46 |ORF 46 ORF K10 |ORF 58 |ORF 60 |ORF 61 ORF 66 | ORF K13 ORF 75
ORF K2 |ORF 2 ORF K4 ORF K6 'ORF 17 |ORF 19 |ORF 20 |ORF 23 |ORF 24 ORF 2%a |ORF 39 |ORF 42 ORF 45 |ORF 48 |ORF 456 |ORF 43 ORF 48 ORF 53 |ORF 55 |ORF K9 |ORF K10 |ORF K11 |ORF 58 l ORF 61 |ORF 62 |ORF 65 |ORF 68 ORF 86 kaposin |ORF K13 ORF 73 |ORF 75
ORF K2 |ORF 2 ORF K6 ORF 19 [ORF 20 |ORF 23 |ORF 24 ORF 29b ORF 39 ORF 49 ORF 55 |ORF K9 |ORF K10 ORF 58 {ORF 60 ORF 62 | ORF K13 ORF 73 |ORF 75
ORF K2 |ORF 2 ~_|ORF 17 _|ORF 19_|ORF 20 |ORF 23 |ORF 24 |ORF 29b |ORF 29a [ORF39 | | . ) ORF 49 ORF 53 |ORF 55 |ORF K3 [ORF K10 | |ORF 58 |ORF 59 ORF62 | | ORF K13 ORF 73 |ORF 75 _
ORF2 |ORFK3 ORFT0 ORF K5 |ORF K6 ORF 17 ORF 23 ORF 29b |ORF 29a |ORF 39 |ORF 42 ORF43 |ORF45 |ORF 46 |[ORF45 ORF 48 ORF 48 ORF 49 ORF K9 {ORF K11 ORF 59 ORF 65 ORF K13
ATATA ORF K2 |ORF2 ORF K3 ORF K4 ‘ORF 17 |ORF 19 ORF 23 |ORF 24 'ORF 29b |ORF 2%a |ORF 39 |ORF 42 1 ORF 49 |ORF 52 |ORF 53 |ORF 58 ORF 58 |ORF 59 ORF 60 |ORF &1 ORF 85 |ORF 66 ORF 88 kaposin |ORF K13 ORF 73
CHOP:C/EBPalpha ORF K4 ORF K& ORF 24 ORF 28b ORF 46 |ORF 46 {ORF 48 ORF 53 ORF K9 ORF 59 |ORF 60 |ORF 61 |ORF 62 ORF 66 ORF 73
Egr2 I ORF K& ! — I , 1 == ORF K9 |ORF K10 |ORF K11 |
Egr-3 ORF K5 ORF 48 | |
ETF ORFK2 |ORF2 ORFK3 ORFT0 ORF 17 |ORF 19 ORF 24 ORF 2%a |ORF 39 ORF 45 ORF 53 |ORF 55 ORF K10 ORF K11 ORF 59 |ORF 60 |ORF 61 |ORF 62 |ORF 65 ORF 67 ORF K13 |ORF 72 |ORF 73 |ORF 75
Ets ORF2 'ORF K3 ORF 70 |ORF K4 |ORF K5 |ORF K6 'ORF 17 |ORF 19 |ORF 20 |ORF 23 'ORF 28b |ORF 2%a |ORF 39 |ORF 42 ORF 43 |ORF 45 |ORF 46 |ORF 48 ORF 49 |ORF 52 |ORF 53 |ORF 55 |ORF K9 {ORF K11 |ORF 58 'ORF 58 |ORF 60 |ORF 61 |ORF 62 |ORF 65 | kaposin |ORF 72 |ORF 73 |ORF 75
FOXJZ_ |ORFK2 [oRF2_ ORF K5 08Fe7 | ORF23_ ORF 42_|ORF 43_|ORF 45 |ORF 46 ORF 49 ORF 55 ORF K10 |ORF K11 [ORF 53_|ORF 60 ORF 67 ORF K13 ORF 75
FOXP1 ] | ORF 75
GAL4 ORF 2 ORF K4 |ORF K§ ORF 17 |ORF 19 |ORF 20 [ORF 23 |ORF 24 ORF 45 {ORF 48 |ORF 49 ORF K9 ORF 58 |ORF 59 ORF 68 ORF 75
GATA-2 |ORF 17 | ORF 20 ORF 45 |ORF 46 ORF K9 |ORF K10 [ORF K11 |ORF &0 ORF 65 kaposin | |
C | ORF K2 |[ORF 2 'ORF K3 (ORF 70 |ORF K4 |ORF K5 |ORF K6 'ORF 17 |ORF 18 |ORF 20 ORF 20b |ORF 2%a |ORF 39 ORF 43 |ORF 45 ORF 46 ORF 48 ORF 52 |ORF 53 |ORF 55 |ORF K9 |ORF K10 |ORF K11 |ORF 58 |ORF 59 ORF 60 |ORF 61 |ORF 62 |ORF 65 |ORF 66 |ORF 67 |kaposin |ORF K13 |ORF 72 |ORF 73 |ORF 75
ORF 18 ORF 42 i ORF K10 ORF 58 | { ORF 73
ORF K5 |ORF K& ORF 2%a |ORF 39 |ORF 42 {ORF 48 | ORF 65 | ORF K13
ORF K2 |ORF 2_|ORF K3 | ORF K5 |ORF K6 |ORF 17 ORF 20 |ORF 23 |ORF 24 |ORF 29b ORF 39 |ORF 42 ORF 45 |ORF 46_|ORF 45 ORF 52 ORF55 [ORFKS | | ORF Ki1_|ORF 58 |_ |ORF 60_|OR¥ 61 ORF 65 ORF67 | |ORFKI3 | “|ORF 73_|ORF 75
ORF K2 [ORF 2 |ORF K3 [ORF 70 [ORF K4 [ORFKS | |ORF17 | ___JORF20 | | | ORF39 [ORF42 | | _ |ORF46 | o ORF Ki0 [ ' | ORF 61_|ORF 62 |ORF 65 |ORF 66 |ORF 67 |kaposin [ORF K13 |ORF 72
ORF K2 |ORF2 'ORF K3 ORF 70 |ORF K4 |ORF K5 |ORF K& ORF 19 [ORF 20 |ORF 23 |ORF 24 ORF 2%h ORF 42 ORF43 |ORF45 |ORF 46 |ORF 46 LORF 48 ORF 52 ORF 55 |ORF K9 |ORF K10 'ORF K11 |ORF 58 |ORF 59 |ORF 60 |ORF 61 ORF 85 |ORF 68 (ORF 67 |kaposin IORF 72 |ORF 73 |ORF 75
ORF K2 ORF K6 |ORF 17 ORF 20 |ORF 23 ORF 29a |ORF 39 |ORF 42 ORF 43 ORF 45 ORF 52 ORF 55 ORF K11 |ORF 58 [ORF 59 |ORF 80 ORF 62 |ORF 65 |ORF 68 I posin |ORF K13 EORF 72 |ORF 73 |ORF 78
ORF K5 |ORF K6 |ORF 17 _|ORF 19 |ORF 20 |ORF 23 ORF 2%a ORF 42 ORF 49 ORF 55 | ORF 58 |ORF 60 _|ORF &1 ORF 66_|ORF 67 {ORF 72 |ORF 73_|ORF 75 _
ORF K5 ORF K10 |ORF K11 | ORF 59 | 'ORF 67 |kaposin ORF 75
ORF 39 [ORF 42 {ORF 48 ORF 53 |ORF K11 |ORF 58 |ORF 60 |
ORF K2 ORF K3 ORF K4 |ORF K§ ORF 2%a |ORF 39 ORF 48 ORF 52 ORF K11 | ORF 59 |ORF 60 |ORF 61 kaposin
ORF K5 ORF 20 ORF 24 ORF 293 | |ORF 58 |ORF 58 ORF 60 ORF 62 ORF 72
ORF K4 ORF 20 ORF 24 ORF 29b ORF 49 ORF K10 ‘ |
R8P-Jkappa ORF K3 (ORFT0 ORF K& ORF 19 ORF 23 ORF 29b |ORF 2% ORF 42 ORF 45 |ORF 48 {ORF 48 ORF 53 ORF 58 |ORF 59 ORF 60 ORF 66 ORF 67 kaposin |ORF K13 (ORF 72 |ORF 73 |ORF 75
RORalpha2 ORF K2 |ORF 2 ORF K5 ORF 20 ORF 43 ORF 49 |ORF 52 | 1 |ORFKS | | |oRFss | 1 "|ORF 62 |ORF 65_ 1 i ORF K13 _ “|ORF73_
58 ORFKA | _[ORFK6 JORFA7 | [ORF20 | | | | | | |ORF43 ORF 45 [ORF 46 |ORF 46 = ORF 55 [ORF Ki1 | ORF 73
ORF 70 ORF K5 ORF 19 ORF 23 |ORF 24 'ORF 29b |ORF 25a |ORF 39 |ORF42 ORF 43 |ORF 45 |ORF 46 |ORF 46 ORF 48 |ORF 49 |ORF 52 |ORF 53 |ORF 55 |ORF K9 ORF K11 |ORF 58 ORF 60 |ORF 61 ORF 68 \ORF 67 | ORF K13 |ORF 72 |ORF 73 |ORF 75
ORF 2 {ORF 70 |ORF K4 |ORF K5 |ORF K6 ORF 17 |ORF 19 |ORF 20 |ORF 23 ORF 2%a |ORF 39 ORF 43 |ORF 45 |ORF 46 |ORF 48 (ORF 48 ORF 52 |ORF 53 |ORF 55 |ORF K9 |ORF K10 'ORF K11 |ORF 58 | ORF &1 (ORF 67 | ORF K13 |ORF 72 |ORF 73
ORF K2 |IORF2 ORFK3 (ORF 70 |ORF K4 |ORF K5 |ORF K6 (ORF 17 (ORF 19 |ORF 20 ORF 2%a |ORF 39 |ORF42 ORF 43 |ORF 45 ORF 48 ORF 48 |ORF 49 |ORF 52 |ORF 53 ORF K8 |ORF K10 |ORF K11 |ORF 58 |ORF 58 |ORF 60 |ORF 61 _|ORF 62 |ORF 65 _|ORF 66 |ORF 67 |kaposin |ORF K13 |ORF 72 |ORF 73 |ORF 75
ORF K2 |ORF 2 ] ORF K5_|ORF K6 ORF 19 |ORF 20 |ORF 23 |ORF 24 |ORF 29b |ORF 28a |ORF 39 |ORF 42 ORF 45 ORF 49 ORF K9 |ORF K10 ORF 58 | ORF 61 _|ORF 62 [kaposin ORF 73
ORF K2 |ORF 2 |ORF K3 ORF K6 ORF 17 ORF 28b ORF 45 |ORF 46 |ORF 46 ORF K11 |ORF 58 [ORF 59 |ORF 60 |ORF 61 |ORF 62 |ORF 85 |kaposin |ORF K13 [ORF 72
ORF 2 {ORF 70 ORF K5 |ORF K& ORF 19 |ORF 20 [ORF 23 ORF 2%a ORF 42 ORF 45 |ORF 46 |ORF 46 |ORF 48 ORF 48 ORF 55 |ORF K9 {ORF 58 |ORF 60 |ORF 61 ORF 66 ORF 67 | ORF K13 |ORF 72 |ORF 73 |ORF 75
ORF K2 ORF K& ORF 29b ORF 42 ORF 45 |ORF 46 |ORF 46 ORF 52 ORF K§ |ORF 59 ORF 66 _|ORF 67 |kaposin |
JORFK2 [ORF2 | |ORF 70_|ORF KA |ORF K5 |ORF K6 [ORF 17 |ORF 10 |ORF 20 |ORF 23 |ORF 24_|ORF 29b [ORF 20a |ORF 38 |ORF 42 |ORF 43 ORF 46_|ORF 46 | |ORF 49 |ORF 52 |ORF 53 |ORF 85 |ORF K9 » ORF 59 ORF 61_|ORF 62 |ORF 65 |ORF 66 |ORF 67 |kaposin [ORF K13 |ORF 72_|ORF 73 |ORF 78 I,- n C
ORF K3 ORF 70 |ORF K4 ORF 20 ORF 2%a ORF 42 ORF 43 \ORF 48 ORF 55 |ORF K9 ORF K11 _|ORF 58 ORF 62 |ORF 85 ] ORF 73
ORF K2 |ORF 2 ORF K4 ORF Ké ORF 24 ORF 39 |ORF 42 ORF 46 |ORF 46 IORF 48 |ORF 49 |ORF 52 |ORF 53 |ORF 56 ORF K10 'ORF K11 ORF 60 ORF 62 ORF 67 |kaposin ORF 75 e e e e S
_|[ORFKZ [ORFZ_| I ORF K5 [ORF17_ A JoRFze | |ORF 39 |ORF 42 |ORF 43  p— | p— ORF 52 ORF 80 ORF 65 ORF 87 |kaposin
ORF K3 ORF K5 |ORF K& ORF 19 |ORF 20 |ORF 23 |ORF 24 ORF 2%a ORF 43 |ORF 45 |ORF 46 |ORF 46 ORF 48 ORF 52 |ORF 53 |ORF 55 |ORF K9 |ORF K10 ORF K11 |ORF 89 ORF 62 ORF 67 |kaposin
ORF K2 |ORF 2 ORF K3 (ORF 70 |ORF K4 |ORF K5 |ORF 17 ORF 20 |ORF 23 |ORF 24 ORF 29b |ORF 2% ORF42 ORF 43 |ORF 45 |ORF 46 ORF 48 ORF 58 |ORF 58 'ORF 60 |ORF 61 |ORF 62 |ORF 65 |ORF 66 (ORF 67 kaposin |ORF 72 |ORF 73
ORF K2 |ORF 2 | ORF K4 |ORF K5 ORF 29b ORF 39 [ORF 42 ORF 43 ORF 49 ORF K10 |ORF K11 |ORF 58 ORF 61 |ORF 62 |ORF 65 |ORF 72 |ORF 73 {ORF 75
JORF K2 “|ORF K3 |ORF 70 _ [ORF K8 | “ORF 29b |ORF 28a |ORF 39 |ORF 42 “|ORF 49 ORF 53 ORF K10 |ORF K11 ORF 67 |kaposin |ORF K13 |ORF 72 |ORF 73 _|ORF 75

AbDS ORF K15 ORF 9 ORF K7 |ORF KT ORF 18_|ORF 21 | ORF 25 |ORF 26 _|ORF 27 |ORF 28 ORF 33 _|ORF 34 f ORF 40 ORF 54 | | ORF 64 |ORF 68 | ORF K14 |ORF 74 B 1] . : '
Alfin? ORF K15 ORF6_|ORF7 |ORF 8 ORF 10 ORF K7 |ORF K7 |ORF 16_|ORF 18 |ORF 21 |ORF 22 |ORF 25 |ORF 26 |ORF 27 ORF 30 _|ORF 31 _|ORF 32 |ORF 33 |ORF 34 |ORF 35 |ORF 36 ORF 38_|ORF 40_|ORF 41 ORF 50 _|ORF K8 {ORF 56_|ORF 57 |ORF 63 |ORF 64 | ORF 69 |ORF K14 |ORF 74 u y O I I l p u tatl O n a p re I Ctl O n O
ORF 6 ORF K7 | | ORF 26 _|ORF 27 ORF 35 | ORF 40 ' ORF 63 |ORF 68 ORF 74 ] " "
APz ORF K15 ORFE |ORF7 |ORF8 |ORFS |ORF10 ORF K7 ORF 16 |ORF 18_|ORF 21 |ORF 22 |ORF 25 ORF 27 ORF 30 |ORF 31 |ORF 32 |ORF 33 |ORF 34 ORF 38 |ORF 40 |ORF 41 ORFS0 [ORFKS | |ORFS56 | |ORF 63 |ORF 64 |ORF 68 |ORF 69 |ORF K14 |ORF 74 . . . . . .
AP-2alpha ORF K15 ORF4 |ORF6 | ORF 8 ORF K7 ORF 16 |ORF 18 | ORF 25 _|ORF 26 ORF 32 ORF 34 ORF 37_|ORF 38_|ORF 40 |ORF 41 ORF K2 |ORF 54 |ORF 56 |ORF 57 ORF 69 |ORF K14 |ORF 74 t 1
ORF K15 ORF4 (ORFB |ORF7 |ORFS ORF K7 ORF 16_|ORF 18_|ORF 21 ORF 25 _|ORF 26 |ORF 27 ORF 32 ORF 34_|ORF 35 ORF 37 _|ORF 38 _|ORF 40 |ORF 41 ORF K& |ORF 54 |ORF 56 |ORF 57 ORF 69 _|ORF K14 |ORF 74 ranscrlp Ion— aC Or In Ing SI e Oca IonS enOI I Ie
ORF & ORF8 |ORF9 |ORF 10 ORF K7 |ORF K7 ORF 18 _|ORF 21_|ORF 22 ORF 26 |ORF 27 |ORF 28 |ORF 30 |ORF 31 |ORF 32 |ORF 33 ORF 35 |ORF 36 |ORF 37 |ORF 38 ORF 41 |ORF 44 |ORF 50 |ORF K8 ORF 56 ORF 64 ORF 69 -
ATATA ORF4_|ORF 6 ORF 16 {ORF 18 |ORF 21 | ORF 26 |ORF 27 |ORF 28 ORF 32 ORF 34 |ORF 35 | ORF 37 |ORF 38 |ORF 40 ORF 44_|ORF 50 |ORF 57 |ORF 63 [ORF68 | |ORF K14 .
{CHOP:C/EBPaipha ORF 4 [ORF 11_|ORF K7 | | ORF 28 |ORF 30 |ORF 31 |ORF 32 ORF 34 | ORF 37 ORF 40 ORF 50 | ORF 63 {ORF 68 (ORF 69 |ORF K14 B .
Egr2 ORF K7 |ORF 22 ORF 30 |ORF 31 ORF 34 | ORF 40 ORF 63 I O
Egqr-3 = I ORF K7 ORFI8 | | ORF 30 |ORF 31 ORF 34 I [ = e ORF 40 — . " "
ETF ORF6_|ORF7 |ORFS |ORF9 |ORF10 |ORF 11 ORF 18 |ORF 21_|ORF 22 ORF 27 ORF 30 |ORF 31 ORF 35 |ORF 36 |ORF 37 |ORF 38 |ORF 40 ORF KB |ORF 54 |ORF 56 |ORF 57 |ORF 63 |ORF 64 | | |ORF K14 |ORF 74_
[Ets ORF K15 _|ORF K1 ORF & ORF 8 ORF 10_|ORF 11 ORF K7 _|ORF 16_|ORF 18 ORF 22 ORF 28 |ORF 30 |ORF 31 |ORF 32 |ORF 33 ORF 35_|ORF 36 ORF 38 ORF 41_|ORF 44 ORF K8 |ORF 54 | |ORF 57 |ORF 63 |ORF 64 ORF 69 |ORF K14 |ORF 74
FOXJ2 ORF K15 ORF 11_|ORF K7 ORF 16_|ORF 18 | 4 ORF 25_|ORF 26 ORF 34 ORF 37_|ORF 38 ORF 41_|ORF 44 ORF K2 |ORF 57 |ORF 63 |ORF 68
FOXP1 | |
GALd | I [ORFE_|ORF7 |ORF& |ORF9 |ORF 10 |ORF 11 ORF 16 | ORF 22 |ORF 25 |oRF 27 | ORF 33 _|ORF 34 ORF 38 ORF 38_|ORF 40 ORF50 [ORFKS | | | TR forRFes | | | . .
GATA-2 ORF K15 ORF 6 ORF 9 ‘ |ORF 22 |ORF 25 ORF 30 |ORF 31 ORF 54 ORF 69 |ORF K14 F k 1
ORF Ki ORF6_|ORF7 |ORFS |ORFO [ORF 11 ORF K7 ORF 18_|ORF 21_|ORF 22_|ORF 25 ORF 28_|ORF 30 |ORF 31 |ORF 32 |ORF 33 |ORF 34 |ORF 35 |ORF 36 |ORF 37 |ORF 38_|ORF 40_|ORF 41 ORF 50_|ORF K8 |ORF 54 ORF 56 | ORF 63_|ORF 64 |ORF 68 ORF K14_|ORF 74 u ao et a n eVO u tl O n arl CO n S e rve
{ORF 7 ORF 16_|ORF 18 |ORF 21 |ORF 22 | ORF 30 |ORF 31 | ORF K14 b) " -
—__IORF7_|ORF8 [ORF 11 | ORF 35 |ORF 38 ORF 40 ORF 44 ORF K8 [ORF 57 ORF 69 . . .
ORF6 I|ORF7 |ORF8 |ORFS ORF 18 | [ORF 22 ORF 26 ORF 32_|ORF 34 ORF 35_|ORF 37 |ORF 38 _|ORF 40 - ; B | _____|ORF&3 |ORF64 | “|ORF 69 _|ORF K14 |ORF 74_
TN T — A O s TN S o (T T R —C mechanism for micro - expression reveale
ORF K15 ORF 6 ORF 8 ORF K7 |ORF 16 _|ORF 18 |ORF 21 |ORF 22 ORF 27 |ORF 28 |ORF 30 |ORF 31 |ORF 32 |ORF 33 ORF 35 |ORF 36 |ORF 37 |ORF 38 ORF 41_|ORF 44_[ORF 50 |ORF K8 |ORF 54 [ORF 57 _|ORF 63 |ORF 68 |ORF 69
ORF K15 ORF4 (ORF6 |ORF7 |ORF8 |ORFS ORF K7 ORF 16 |ORF 18 | |ORF 22 ORF 26 ORF 30_|ORF 31 ORF 35 |ORF 36 |ORF 37 |ORF 38 ORF 44 |ORF 50 |ORF K8 |ORF 54 |ORF 56 ORF 64 |ORF 68 ORF K14 |ORF 74
ORF 11 ORF K7 |ORF 21 ORF 30 |ORF 31 ORF 33 ORF 35 | ORF 38 _ e} i 1 ORF 63 _ [ORF68_| ; ORF74_ 7 = 1 .
| {ORF 30 |ORF 31 _|ORF 32 ORF 40 ORF K& | ORF 74 y I | llcro gene pro I Ing e -
RS | 3 1 JorFi0 | ] | ___|ORF25 | |ORF 27 |ORF 28 | [— - ___JomF3s | I ORF 50 ORF 69 " ——— " "
Pax-s ORF 4 ORF § [ORF 11 ORF 16 |ORF 18 | ORF 22 ORF 28 ORF 33 ORF 35 | ORF 37 |ORF 38 |ORF 40 |ORF 41 ORF 54 : ORF 63 ORF 89
A ORF7 ORF § ORF 18 | ORF 22 ORF 26 ORF 33 ORF 35 |ORF 36 _|ORF 37 ORF 40 ; | ] |ORF 68 | 3 1
IPPARalpha. RXR-alpha [ORF 7 . W N — OrRFt6 | | | | | | ___|ORF28 ) __ JORF31 JORF32 | | | | ____|ORF37? |ORF38 |ORF40 i ORF 54 | | ! -
RBP-Jkappa ORF K15 ORF6_|ORF8 ORF 10 |ORF 11_|ORF K7 ORF 16_|ORF 18 |ORF 21 |ORF 22 |ORF 25 |ORF 26 |ORF 27 |ORF 28 |ORF 30 |ORF 31 |ORF 32 |ORF 33 |ORF 34 |ORF 35 |ORF 36 |ORF 37 |ORF 38 |ORF 40 ORF 44_|ORF 50 |ORF K8 |ORF 54 |ORF 56 |ORF 57 |ORF 63 |ORF 64 |ORF 68 ORF K14
|RORaipha2 ORF8_|ORF7 ORF 16 : | ORF 25 ORF 27 | ORF 38 ORF 41 ORF 50 |ORF K8 |ORF 54 | T | | |ORF K14
S 1ORF 7 ORF 10 ORF K7 |ORF K7 | | ORF 25 |ORF 26 ORF 33 | |ORF 57 i | ORF K14
ORF K15 |ORF K1 |ORF4 |ORF6 |ORF7 JORF8 |ORF9 |ORF 10 |ORF 11 ORF 16 _|ORF 21 [ORF 22 |ORF 25 |ORF 26 | |ORF 30_|ORF 31 |ORF 32 |ORF 33 |ORF 34 |ORF 35 |ORF 36 |ORF 37 | _|ORF 44_IORF 50 ORF 56 |ORF 57 |ORF 63 |ORF 64 [ORF 68 |ORF 69 |ORF K14 |ORF 74
ORF4 |ORFB |ORF7 |ORF8 ORF 10 |ORF 11 ORF K7 ORF 18 ORF 22 |ORF 25 ORF 28 ORF 33 |ORF 34 |ORF 35 |ORF 36 |ORF 37 ORF 40_|ORF 41 ORF 54 |ORF 56 |ORF 57 |ORF 63 |ORF 64 ORF 69 |ORF K14 |ORF 74
ORF K15 _|ORF K1 ORFE IORF7 |ORF8S ORF 11_|ORF K7 _|ORF K7 |ORF 18 |ORF 18 |ORF 21 _|ORF 22 |ORF 25 ORF 27 |ORF 28 |ORF 30 |ORF 31 ORF 33 |ORF 34 |ORF 35 |ORF 36 |ORF 37 |ORF 38 |ORF 40 |ORF 41 |ORF 44 |ORF 50 |ORF KB |ORF 54 (ORF 56 |ORF 57 |ORF 63 |ORF 64 |ORF 68 |ORF 69 |ORF K14 |ORF 74 = A 11 7 7 =
‘ ORF K7 |ORF 21_|ORF 22 ORF 26 ORF 30 |ORF 31 |ORF 32 |ORF 33 |ORF 34 |ORF 35 |ORF 36 ORF 40_|ORF 41_|ORF 44_|ORF 50 |ORF K8 |ORF 54 ‘ ORF 63 | ORF 74 I I et a Re u ator IrCUIt O HUI I Ian MlcrORNA
d 1 [ ORF 8 _|ORF 10 ORF K7 ORF 16_|ORF 18 ORF 30 |ORF 31 |ORF 32 |ORF 33 |ORF 34 |ORF 36_|ORF 37 ORF 44 ORF K8 ORF 64 ORF K14 b) " "
ORF B ORF 10 _|ORF 11_|ORF K7 |ORF K7 |ORF 16 |ORF 18 _|ORF 21 |ORF 22 |ORF 25 |ORF 26 ORF 28 ORF 33 |ORF 34 _|ORF 35 |ORF 36 ORF 50 |ORF K8 |ORF 54 (ORF 56 |ORF 57 |ORF 63 |ORF 64 |ORF 68 ORF K14
ORF 4 ORF 10 ORF K7 ORF 18 | | ORF 31_|ORF 32 | ORF 37 _|ORF 38 _|ORF 40 ORF 54 |ORF 56 | [ORF 68 . . b
ORF K15 ORF 6 ORF8_|ORF9 |ORF 10 ORF K7 |ORF 16_|ORF 18 |ORF 21 _|ORF 22 |ORF 25 ORF 27 |ORF 28 _|ORF 30 |ORF 31 |ORF 32 ORF 34 |ORF 35 |ORF 36 |ORF 37 _|ORF 38 |ORF 40 ORF 50 | "|ORF 54 |ORF 56 _|ORF 57 |ORF 63 |ORF 64 |ORF 68 |ORF 69 |ORF K14 | I O e n e S I S P LO
JORFK1| ___ORF6 | e b JORE K7 | JORF 16 | J_ |ORF22 JORF25 | | ____ |ORF28 x ORF 35 _JORF 36 i I 3 [ [ORF 56 | l ORF K14_|ORF 74 - _—
ORF4 ORFB |ORF7 ORF 9 |ORF 10 |ORF 11_|ORF K7 ORF 16 ORF 21 | ORF 26 |ORF 27 |ORF 28 ORF 40 ORF 44_|ORF 50 |ORF K8 |ORF 54 ' ORF 64 |ORF 63 ORF 74
| ORF 27 _|ORF 28 | ORF 64 C F F .
|ORF7 |ORF8 |ORF9 |ORF 10 |ORF 11 . | ORF 25 ORF 27_|ORF 28 ORF 33 ; ORF 41 ORFS0 | |ORFS4 | | |ORF 64 | lORFes | | OI I Iputatlona BIO 3 2007 0721—0732
ORF K15 _ ORF4_|ORFE_| JORF8 JORFO | |ORF 11_JORF K7_ |ORF 16 | _|ORF 21 |ORF 22 : ] , | : : J|ORF 35 IORF 36 ORF 38 | |______|ORF44 |ORF 50 |ORF K& |ORF 54 |ORF 56 |ORF 57 __|ORF K14 |ORF 74 i . - -
vY ORF K15 ORF 6 ORF 8 ORF 10 ORF K7 |ORF K7 |ORF 16 |ORF 18 |ORF 21 |ORF 22 |ORF 25 |ORF 26 |ORF 27 ORF 30 ORF 32_|ORF 33 ORF 35 |ORF 36 |ORF 37 |ORF 38 |ORF 40 |ORF 41 |ORF 44 [ORF 57 |ORF 63 |ORF 64 |ORF 68 |ORF 69 |ORF K14
ORF 6 ORF 8 | I ORF 30 |ORF 31 _|ORF 32 ] ORF 41 _|ORF 44 ‘ ORF 63 '
ORF K15 _|ORF K1 |_ TORF7 |ORF8 |ORF9 |ORF 10 |ORF 11 _|ORF K7 |ORF K7 _|ORF 16 |ORF 21 |ORF 22 ORF 26 ORF 28 ORF 31_|ORF 32 _|ORF 33 ORF 35 |ORF 35_|ORF 37 ORF 40_|ORF 41 |ORF 44_|ORF 50 |ORF K8 ORF 56 _|ORF 57 ORF K14

*Transcription factors and respective regulated genes.
*With the identification of these transcription factors we hope to better understand the regulation and infection of the Kaposi virus.
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