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Ïóáëèêàöèè çà êîíêóðñà

1. Zhelyazkova, M., Yordanova, R., Mihaylov, I., Kirov, S., Tsonev, S., Danko,
D., Mason, C., Vassilev, D. Origin Sample Prediction and Spatial Modeling
of Antimicrobial Resistance in Metagenomic Sequencing Data, (2021) Frontiers
in Genetics, 12, art. no. 642991, DOI: 10.3389/fgene.2021.642991

Abstract
The steady elaboration of the Metagenomic and Metadesign of Subways and Urban
Biomes (MetaSUB) international consortium project raises important new questions
about the origin, variation, and antimicrobial resistance of the collected samples. CAMDA
(Critical Assessment of Massive Data Analysis, http://camda.info/) forum organizes
annual challenges where di�erent bioinformatics and statistical approaches are tested
on samples collected around the world for bacterial classi�cation and prediction of
geographical origin. This work proposes a method which not only predicts the locations
of unknown samples, but also estimates the relative risk of antimicrobial resistance
through spatial modeling. We introduce a new component in the standard analysis as
we apply a Bayesian spatial convolution model which accounts for spatial structure
of the data as de�ned by the longitude and latitude of the samples and assess the
relative risk of antimicrobial resistance taxa across regions which is relevant to public
health. We can then use the estimated relative risk as a new measure for antimicrobial
resistance. We also compare the performance of several machine learning methods, such
as Gradient Boosting Machine, Random Forest, and Neural Network to predict the
geographical origin of the mystery samples. All three methods show consistent results
with some superiority of Random Forest classi�er. In our future work we can consider
a broader class of spatial models and incorporate covariates related to the environment
and climate pro�les of the samples to achieve more reliable estimation of the relative
risk related to antimicrobial resistance.

Àáñòðàêò
Íåïðåêúñíàòîòî ðàçâèòèå íà ìåæäóíàðîäíèÿ ïðîåêò íà êîíñîðöèóìà Metagenomic
è Metadesign of Subways and Urban Biomes (MetaSUB) ïîâäèãà íîâè âàæíè âúïðî-
ñè çà ïðîèçõîäà, âàðèàöèèòå è àíòèìèêðîáíàòà ðåçèñòåíòíîñò íà ñúáðàíèòå ïðîáè.
Ôîðóìúò CAMDA (Critical Assessment of Massive Data Analysis, http://camda.info/)
îðãàíèçèðà åæåãîäíè ñúðåâíîâàíèÿ, êúäåòî ðàçëè÷íè áèîèíôîðìàòè÷íè è ñòàòè-
ñòè÷åñêè ïîäõîäè ñå òåñòâàò âúðõó ïðîáè, ñúáðàíè ïî öåëèÿ ñâÿò, çà êëàñèôèöèðàíå
íà áàêòåðèèòå è ïðîãíîçèðàíå íà ãåîãðàôñêèÿ èì ïðîèçõîä. Â òàçè ðàáîòà ñå ïðåä-
ëàãà ìåòîä, êîéòî íå ñàìî ïðåäñêàçâà ìåñòîïîëîæåíèåòî íà íåèçâåñòíè ïðîáè, íî
è îöåíÿâà îòíîñèòåëíèÿ ðèñê îò àíòèìèêðîáíà ðåçèñòåíòíîñò ÷ðåç ïðîñòðàíñòâåíî
ìîäåëèðàíå. Íèå âúâåæäàìå íîâ êîìïîíåíò â ñòàíäàðòíèÿ àíàëèç, òúé êàòî ïðèëà-
ãàìå Áåéñîâ ïðîñòðàíñòâåí êîíâîëþöèîíåí ìîäåë, êîéòî îò÷èòà ïðîñòðàíñòâåíàòà
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ñòðóêòóðà íà äàííèòå, îïðåäåëåíà îò ãåîãðàôñêàòà äúëæèíà è øèðèíà íà ïðî-
áèòå, è îöåíÿâà îòíîñèòåëíèÿ ðèñê îò òàêñîíè ñ àíòèìèêðîáíà ðåçèñòåíòíîñò â
ðàçëè÷íèòå ðåãèîíè, êîåòî å îò çíà÷åíèå çà îáùåñòâåíîòî çäðàâå. Ñëåä òîâà ìî-
æåì äà èçïîëçâàìå îöåíåíèÿ îòíîñèòåëåí ðèñê êàòî íîâà ìÿðêà çà àíòèìèêðîáíà
ðåçèñòåíòíîñò. Íèå ñúùî òàêà ñðàâíÿâàìå åôåêòèâíîñòòà íà íÿêîëêî ìåòîäà çà ìà-
øèííî îáó÷åíèå, êàòî Gradient Boosting Machine, Random Forest è Neural Network,
çà äà ïðåäñêàæåì ãåîãðàôñêèÿ ïðîèçõîä íà ìèñòåðèîçíèòå ïðîáè. È òðèòå ìåòî-
äà ïîêàçâàò ñúâìåñòèìè ðåçóëòàòè ñ èçâåñòíî ïðåâúçõîäñòâî íà êëàñèôèêàòîðà
Random Forest. Â áúäåùàòà íè ðàáîòà íèå ìîæåì äà ðàçãëåäàìå ïî-øèðîê êëàñ
ïðîñòðàíñòâåíè ìîäåëè è äà âêëþ÷èì êîâàðèàòè, ñâúðçàíè ñ îêîëíàòà ñðåäà è
êëèìàòè÷íèòå ïðîôèëè íà ïðîáèòå, çà äà ïîñòèãíåì ïî-íàäåæäíà îöåíêà íà îòíî-
ñèòåëíèÿ ðèñê, ñâúðçàí ñ àíòèìèêðîáíàòà ðåçèñòåíòíîñò.

2. Putman, A.H., Wolen, A.R., Harenza, J.L., Yordanova, R.K., Webb, B.T.,
Chesler, E.J., Miles, M.F., Identi�cation of quantitative trait loci and candidate
genes for an anxiolytic-like response to ethanol in BXD recombinant inbred
strains, (2016) Genes, Brain and Behavior, 15 (4), pp.367-381.
Abstract
Genetic di�erences in acute behavioral responses to ethanol contribute to the susceptibility
to alcohol use disorder and the reduction of anxiety is a commonly reported motive
underlying ethanol consumption among alcoholics. Therefore, we studied the genetic
variance in anxiolytic-like responses to ethanol across the BXD recombinant inbred
(RI) mouse panel using the light-dark transition model of anxiety. Strain-mean genetic
mapping and a mixed-model quantitative trait loci (QTL) analysis replicated several
previously published QTL for locomotor activity and identi�ed several novel anxiety-
related loci. Signi�cant loci included a chromosome 11 saline anxiety-like QTL (Salanq1)
and a chromosome 12 locus (Etanq1) in�uencing the anxiolytic-like response to ethanol.
Etanq1 was successfully validated by studies with BXD advanced intercross strains and
�ne-mapped to a region comprising less than 3.5 Mb. Through integration of genome-
wide mRNA expression pro�les of the mesocorticolimbic reward circuit (prefrontal
cortex, nucleus accumbens and ventral midbrain) across the BXD RI panel, we identi�ed
high priority candidate genes within Etanq1, the strongest of which was Ninein (Nin),
a Gsk3β-interacting protein that is highly expressed in the brain.

Àáñòðàêò
Ãåíåòè÷íèòå ðàçëè÷èÿ â îñòðèòå ïîâåäåí÷åñêè ðåàêöèè êúì åòàíîë äîïðèíàñÿò çà
ïîäàòëèâîñòòà êúì àëêîõîëèçúì è íàìàëÿâàíåòî íà òðåâîæíîñòòà å ÷åñòî ñúîáùà-
âàí ìîòèâ, êîéòî å â îñíîâàòà íà êîíñóìàöèÿòà íà åòàíîë ñðåä àëêîõîëèöèòå. Ïî-
ðàäè òîâà, ïðîó÷èõìå ãåíåòè÷íèòå ðàçëè÷èÿ â àíêñèîëèòè÷íî-ïîäîáíèòå ðåàêöèè
êúì åòàíîë â ïàíåëà íà ðåêîìáèíàíòíèòå èíáðåäíè (RI) ìèøêè BXD, êàòî èçïîëç-
âàõìå ìîäåëà íà òðåâîæíîñò ïðè ïðåõîä ñâåòëèíà-òúìíèíà. Ãåíåòè÷íîòî ìàïèðàíå
íà ñðåäíèòå è àíàëèçúò íà êîëè÷åñòâåíè ëîêóñè (QTL) ñúñ ñìåñåí ìîäåë âúçïðî-
èçâåäå íÿêîëêî ïóáëèêóâàíè ïî-ðàíî QTL çà ëîêîìîòîðíà àêòèâíîñò è èäåíòèôè-
öèðà íÿêîëêî íîâè ëîêóñà, ñâúðçàíè ñ òðåâîæíîñòòà. Çíà÷èìèòå ëîêóñè âêëþ÷âàò
QTL çà òðåâîæíîñò, ïîäîáíà íà èíäóöèðàíà îò ôèçèîëîãè÷åí ðàçòâîð, íà õðîìî-
çîìà 11 (Salanq1) è ëîêóñ íà õðîìîçîìà 12 (Etanq1), âëèÿåù âúðõó àíêñèîëèòè÷íî
ïîäîáíà ðåàêöèÿ êúì åòàíîë. Etanq1 áåøå óñïåøíî âàëèäèðàí ÷ðåç ïðîó÷âàíèÿ ñ
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íàïðåäíàëè ìåæäóïîëîâè ùàìîâå BXD è å òî÷íî êàðòîãðàôèðàí â ðåãèîí, îáõâà-
ùàù ïî-ìàëêî îò 3,5 Mb. ×ðåç èíòåãðèðàíå íà ïðîôèëèòå íà åêñïðåñèÿ íà ìÐÍÊ â
öåëèÿ ãåíîì íà ìåçîêîðòèêîëèìáè÷íàòà âåðèãà çà âúçíàãðàæäåíèå (ïðåôðîíòàëíà
êîðà, nucleus accumbens è âåíòðàëåí ñðåäåí ìîçúê) â ïàíåëà BXD RI, íèå èäåíòè-
ôèöèðàõìå âèñîêîïðèîðèòåòíè êàíäèäàò-ãåíè â ðàìêèòå íà Etanq1, íàé-ñèëíèÿò
îò êîèòî áåøå Ninein (Nin), Gsk3β-âçàèìîäåéñòâàù ïðîòåèí, êîéòî å ñèëíî åêñïðå-
ñèðàí â ìîçúêà.

3. Ha, T., Swanson, D., Larouche, M., Glenn, R., Weeden, D., Zhang, P.,
Hamre, K., Langston, M., Phillips, C., Song, M., Ouyang, Z., Chesler, E.,
Duvvurru, S., Yordanova, R., Cui, Y., Campbell, K., Ricker, G., Phillips, C.,
Homayouni, R., Goldowitz, D., Cerebellar gene regulation in time and spacå,
(2015) Developmental Biology, 397 (1), pp. 18-30., DOI: 10.1016/j.ydbio.2014.09.032
Abstract
The mammalian CNS is one of the most complex biological systems to understand at the
molecular level. The temporal information from time series transcriptome analysis can
serve as a potent source of associative information between developmental processes and
regulatory genes. Here, we introduce a new transcriptome database called, Cerebellar
Gene Regulation in Time and Space (CbGRiTS). This dataset is populated with transcriptome
data across embryonic and postnatal development from two standard mouse strains,
C57BL/6J and DBA/2J, several recombinant inbred lines and cerebellar mutant strains.
Users can evaluate expression pro�les across cerebellar development in a deep time series
with graphical interfaces for data exploration and link-out to anatomical expression
databases. We present three analytical approaches that take advantage of speci�c aspects
of the time series for transcriptome analysis. We demonstrate the use of CbGRiTS
dataset as a community resource to explore patterns of gene expression and develop
hypotheses concerning gene regulatory networks in brain development.

Àáñòðàêò
ÖÍÑ íà áîçàéíèöèòå å åäíà îò íàé-ñëîæíèòå áèîëîãè÷íè ñèñòåìè çà ðàçáèðàíå íà
ìîëåêóëÿðíî íèâî. Âðåìåâàòà èíôîðìàöèÿ îò àíàëèçà íà òðàíñêðèïòîìíè âðåìåâè
ñåðèè ìîæå äà ïîñëóæè êàòî ìîùåí èçòî÷íèê íà àñîöèàòèâíà èíôîðìàöèÿ ìåæäó
ïðîöåñèòå íà ðàçâèòèå è ðåãóëàòîðíèòå ãåíè. Òóê ïðåäñòàâÿìå íîâà òðàíñêðèïòîì-
íà áàçà äàííè, íàðå÷åíà Cerebellar Gene Regulation in Time and Space (CbGRiTS).
Òàçè áàçà äàííè ñå ñúñòîè îò òðàíñêðèïòîìíè äàííè îò åìáðèîíàëíîòî è ïîñòíà-
òàëíîòî ðàçâèòèå íà äâà ñòàíäàðòíè ùàìà ìèøêè, C57BL/6J è DBA/2J, íÿêîëêî
ðåêîìáèíàíòíè èíáðåäíè ëèíèè è öåðåáåëàðíè ìóòàíòíè ùàìîâå. Ïîòðåáèòåëè-
òå ìîãàò äà îöåíÿâàò åêñïðåñèîííèòå ïðîôèëè íà ìîçú÷íîòî ðàçâèòèå â äúëáîêè
âðåìåâè ñåðèè ñ ïîìîùòà íà ãðàôè÷íè èíòåðôåéñè çà èçñëåäâàíå íà äàííè è äà
ñâúðçâàò òîâà ñ àíàòîìè÷íè åêñïðåñèîííè áàçè äàííè. Íèå ïðåäñòàâÿìå òðè àíàëè-
òè÷íè ïîäõîäà, êîèòî ñå âúçïîëçâàò îò ñïåöèôè÷íè àñïåêòè íà âðåìåâèòå ñåðèè çà
àíàëèç íà òðàíñêðèïòîìèòå. Íèå äåìîíñòðèðàìå èçïîëçâàíåòî íà CbGRiTS êàòî
ðåñóðñ íà îáùíîñòòà çà èçñëåäâàíå íà ìîäåëèòå íà ãåííà åêñïðåñèÿ è ðàçðàáîòâàíå
íà õèïîòåçè îòíîñíî ãåííèòå ðåãóëàòîðíè ìðåæè â ðàçâèòèåòî íà ìîçúêà.

4. Orozco, L.D., Bennett, B.J., Farber, C.R., Ghazalpour, A., Pan, C., Che,
N., Wen, P., Qi, H.X., Mutukulu, A., Siemers, N., Neuhaus, I., Yordanova, R.,
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Gargalovic, P., Pellegrini, M., Kirchgessner, T., Lusis, A.J., Unraveling in�ammatory
responses using systems genetics and gene-environment interactions in macrophages,
(2012) Cell, 151 (3), pp. 658-670., DOI: 10.1016/j.cell.2012.08.043

Abstract
Many common diseases have an important in�ammatory component mediated in part by
macrophages. Here we used a systems genetics strategy to examine the role of common
genetic variation in macrophage responses to in�ammatory stimuli. We examined genome-
wide transcript levels in macrophages from 92 strains of the Hybrid Mouse Diversity
Panel. We exposed macrophages to control media, bacterial lipopolysaccharide (LPS),
or oxidized phospholipids. We performed association mapping under each condition
and identi�ed several thousand expression quantitative trait loci (eQTL), gene-by-
environment interactions, and eQTL "hot spots"that speci�cally control LPS responses.
We used siRNA knockdown of candidate genes to validate an eQTL hot spot in chromosome
8 and identi�ed the gene 2310061C15Rik as a regulator of in�ammatory responses in
macrophages. We have created a public database where the data presented here can
be used as a resource for understanding many common in�ammatory traits that are
modeled in the mouse and for the dissection of regulatory relationships between genes.

Àáñòðàêò
Ìíîãî ÷åñòî ñðåùàíè çàáîëÿâàíèÿ èìàò âàæåí âúçïàëèòåëåí êîìïîíåíò, êîéòî îò-
÷àñòè ñå ìîäóëèðà îò ìàêðîôàãèòå. Òóê èçïîëçâàõìå ñòðàòåãèÿòà íà ñèñòåìíàòà
ãåíåòèêà, çà äà èçó÷èì ðîëÿòà íà îáùèòå ãåíåòè÷íè âàðèàöèè â îòãîâîðà íà ìàêðî-
ôàãèòå êúì âúçïàëèòåëíè ñòèìóëè. Èçñëåäâàõìå íèâàòà íà òðàíñêðèïòèòå â öåëèÿ
ãåíîì íà ìàêðîôàãè îò 92 ùàìà îò ïàíåëà íà õèáðèäíèòå ìèøêè (Hybrid Mouse
Diversity Panel). Íèå ïîäëîæèõìå ìàêðîôàãèòå íà êîíòðîëíà ñðåäà, áàêòåðèàëåí
ëèïîïîëèçàõàðèä (LPS) èëè îêèñëåíè ôîñôîëèïèäè. Èçâúðøèõìå àñîöèàöèèðàíî
ìàïèðàíå ïðè âñÿêî óñëîâèå è èäåíòèôèöèðàõìå íÿêîëêî õèëÿäè ëîêóñà ñ êîëè-
÷åñòâåíè õàðàêòåðèñòèêè íà åêñïðåñèÿòà (eQTL), âçàèìîäåéñòâèÿ ìåæäó ãåíè è
ñðåäà è eQTL "ãîðåùè òî÷êè êîèòî ñïåöèôè÷íî êîíòðîëèðàò îòãîâîðèòå ïðè LPS.
Èçïîëçâàõìå siRNA íîêäàóí íà êàíäèäàò-ãåíè, çà äà âàëèäèðàìå åäíà eQTL ãîðå-
ùà òî÷êà íà õðîìîçîìà 8 è èäåíòèôèöèðàõìå ãåíà 2310061C15Rik êàòî ðåãóëàòîð
íà âúçïàëèòåëíèòå ðåàêöèè â ìàêðîôàãèòå. Ñúçäàäîõìå ïóáëè÷íà áàçà äàííè, â
êîÿòî ïðåäñòàâåíèòå òóê äàííè ìîãàò äà ñå èçïîëçâàò êàòî ðåñóðñ çà ðàçáèðàíå íà
ìíîãî îáùè âúçïàëèòåëíè ïðèçíàöè, êîèòî ñå ìîäåëèðàò ïðè ìèøêèòå è çà ðàç-
÷ëåíÿâàíå íà ðåãóëàòîðíèòå âðúçêè ìåæäó ãåíèòå.

5. Ha, T.J., Swanson, D.J., Kirova, R., Yeung, J., Choi, K., Tong, Y., Chesler,
E.J., Goldowitz, D., Genome-wide microarray comparison reveals downstream
genes of Pax6 in the developing mouse cerebellum, (2012) European Journal
of Neuroscience, 36 (7), pp. 2888-2898., DOI: 10.1111/j.1460-9568.2012.08221.x

Abstract
The Pax6 transcription factor is expressed in cerebellar granule cells and when mutated,
as in the Sey/Sey mouse, produces granule cells with disturbed survival and migration
and with defects in neurite extension. The impact of Pax6 on other genes in the
context of cerebellar development has not been identi�ed. In this study, we performed
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transcriptome comparisons between wildtype and Pax6-null whole cerebellar tissue at
embryonic day (E) 13.5, 15.5 and 18.5 using A�ymetrix arrays (U74Av2). Statistical
analyses identi�ed 136 di�erentially regulated transcripts (FDR 0.05, 1.2-fold change
cuto�) over time in Pax6-null cerebellar tissue. In parallel we examined the Math1-
null granuloprival cerebellum and identi�ed 228 down-regulated transcripts (FDR 0.05,
1.2-fold change cuto�). The intersection of these two microarray datasets produced a
total of 21 di�erentially regulated transcripts. For a subset of the identi�ed transcripts,
we used qRT-PCR to validate the microarray data and demonstrated the expression in
the rhombic lip lineage and di�erential expression in Pax6-null cerebellum with in situ
hybridisation analysis. The candidate genes identi�ed in this way represent direct or
indirect Pax6-downstream genes involved in cerebellar development.

Àáñòðàêò
Òðàíñêðèïöèîííèÿò ôàêòîð Pax6 ñå åêñïðåñèðà â êëåòêèòå íà öåðåáåëàðíèòå ãðà-
íóëè è êîãàòî å ìóòèðàë, êàêòî ïðè ìèøêàòà Sey/Sey, ñå ïîëó÷àâàò ãðàíóëíè êëåò-
êè ñ íàðóøåíà ïðåæèâÿåìîñò è ìèãðàöèÿ è ñ äåôåêòè â íåóðèòíîòî óäúëæàâàíå.
Âëèÿíèåòî íà Pax6 âúðõó äðóãè ãåíè â êîíòåêñòà íà ðàçâèòèåòî íà öåðåáåëàðíèÿ
ìîçúê íå å óñòàíîâåíî. Â òîâà ïðîó÷âàíå íèå èçâúðøèõìå òðàíñêðèïòîìíè ñðàâíå-
íèÿ ìåæäó äèâ òèï è Pax6-null íà öÿëà öåðåáåëàðíà òúêàí â åìáðèîíàëåí äåí (Å)
13,5, 15,5 è 18,5, êàòî èçïîëçâàõìå ìàñèâè íà A�ymetrix (U74Av2). Ñòàòèñòè÷åñêèòå
àíàëèçè èäåíòèôèöèðàõà 136 äèôåðåíöèàëíî ðåãóëèðàíè òðàíñêðèïòà (FDR 0,05,
1,2-fold changå) ñ òå÷åíèå íà âðåìåòî â Pax6-null öåðåáåëàðíàòà òúêàí. Óñïîðåäíî ñ
òîâà, íèå èçñëåäâàõìå Math1-íóëåâèÿ ãðàíóëîïðèâè÷åí öåðåáåëóì è èäåíòèôèöè-
ðàõìå 228 òðàíñêðèïòà ñ ïîíèæåíà åêñïðåñèÿ(FDR 0,05, 1,2-fold change ãðàíèöà).
Ñå÷åíèåòî íà òåçè äâà íàáîðà îò ìèêðî÷èïîâè äàííè ïðîäóöèðàò îáùî 21 äèôåðåí-
öèàëíî ðåãóëèðàíè òðàíñêðèïòà. Çà ïîäãðóïà îò èäåíòèôèöèðàíèòå òðàíñêðèïòè,
íèå èçïîëçâàõìå qRT-PCR, çà äà âàëèäèðàìå äàííèòå îò ìèêðî÷èïîâåòå è äåìîí-
ñòðèðàõìå åêñïðåñèÿ â "rhombic lip lineage"è äèôåðåíöèàëíà åêñïðåñèÿ â Pax6-
íóëåâèÿ öåðåáåëóì ñ õèáðèäèçàöèîíåí àíàëèç in situ. Èäåíòèôèöèðàíèòå ïî òîçè
íà÷èí êàíäèäàò-ãåíè ïðåäñòàâëÿâàò äèðåêòíè èëè èíäèðåêòíè Pax6-downstream
ãåíè, ó÷àñòâàùè â ðàçâèòèåòî íà ìàëêèÿ ìîçúê.

6. Ji, R.-R., Ott, K.-H., Yordanova, R., Bruccoleri, R.E., FDR-FET: An
optimizing gene set enrichment analysis method, (2011) Advances and Appl.
in Bioinformatics and Chemistry, 4 (1), 37-42, DOI: 10.2147/AABC.S15840

Abstract
Gene set enrichment analysis for analyzing large pro�ling and screening experiments
can reveal unifying biological schemes based on previously accumulated knowledge
represented as "gene sets". Most of the existing implementations use a �xed fold-change
or P value cuto� to generate regulated gene lists. However, the threshold selection in
most cases is arbitrary, and has a signi�cant e�ect on the test outcome and interpretation
of the experiment. We developed a new gene set enrichment analysis method, ie, FDR-
FET, which dynamically optimizes the threshold choice and improves the sensitivity
and selectivity of gene set enrichment analysis. The procedure translates experimental
results into a series of regulated gene lists at multiple false discovery rate (FDR) cuto�s,
and computes the P value of the overrepresentation of a gene set using a Fisher's exact
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test (FET) in each of these gene lists. The lowest P value is retained to represent
the signi�cance of the gene set. We also implemented improved methods to de�ne a
more relevant global reference set for the FET. We demonstrate the validity of the
method using a published microarray study of three protease inhibitors of the human
immunode�ciency virus and compare the results with those from other popular gene set
enrichment analysis algorithms. Our results show that combining FDR with multiple
cuto�s allows us to control the error while retaining genes that increase information
content. We conclude that FDR-FET can selectively identify signi�cant a�ected biological
processes. Our method can be used for any user-generated gene list in the area of
transcriptome, proteome, and other biological and scienti�c applications.

Àáñòðàêò
"Àíàëèçúò íà îáîãàòÿâàíåòî íà ãåííèòå ìíîæåñòâà"(GSEA) çà àíàëèçèðàíå íà ãî-
ëåìè ïðîôèëèðàùè è ñêðèíèíãîâè åêñïåðèìåíòè ìîæå äà ðàçêðèå îáåäèíÿâàùè
áèîëîãè÷íè ñõåìè, îñíîâàíè íà ïðåäâàðèòåëíî íàòðóïàíè çíàíèÿ, ïðåäñòàâåíè êà-
òî "ãåííè íàáîðè"(ãåííè ìíîæåñòâà). Ïîâå÷åòî îò ñúùåñòâóâàùèòå ðåàëèçàöèè èç-
ïîëçâàò ôèêñèðàíà ãðàíèöà íà ïðîìÿíà (fold change) èëè ñòîéíîñò íà P (p-value), çà
äà ãåíåðèðàò ñïèñúöè ñ ðåãóëèðàíè ãåíè. Èçáîðúò íà ïðàã îáà÷å â ïîâå÷åòî ñëó÷àè
å ïðîèçâîëåí è îêàçâà çíà÷èòåëíî âëèÿíèå âúðõó ðåçóëòàòà îò òåñòà è èíòåðïðåòà-
öèÿòà íà åêñïåðèìåíòà. Íèå ðàçðàáîòèõìå íîâ ìåòîä çà àíàëèç íà îáîãàòÿâàíåòî
íà ãåííè ìíîæåñòâà, ò.å. FDR-FET, êîéòî äèíàìè÷íî îïòèìèçèðà èçáîðà íà ïðàã è
ïîäîáðÿâà ÷óâñòâèòåëíîñòòà è ñåëåêòèâíîñòòà íà àíàëèçà íà îáîãàòÿâàíåòî íà ãåí-
íè ìíîæåñòâà. Ïðîöåäóðàòà ïðåâðúùà åêñïåðèìåíòàëíèòå ðåçóëòàòè â ïîðåäèöà
îò ñïèñúöè ñ ðåãóëèðàíè ãåíè ïðè ðàçëè÷íè ãðàíè÷íè ñòîéíîñòè íà êîåôèöèåíòà
íà ôàëøèâî îòêðèâàíå (FDR) è èç÷èñëÿâà P-ñòîéíîñòòà íà ñâðúõïðåäñòàâÿíåòî íà
äàäåí íàáîð îò ãåíè ñ ïîìîùòà íà òî÷íèÿ òåñò íà Ôèøåð (FET) âúâ âñåêè îò òåçè
ñïèñúöè îò ãåíè. Íàé-íèñêàòà ñòîéíîñò íà P ñå çàïàçâà, çà äà ïðåäñòàâè çíà÷èìî-
ñòòà íà íàáîðà îò ãåíè. Ñúùî òàêà ïðèëîæèõìå ïîäîáðåíè ìåòîäè çà îïðåäåëÿíå
íà ïî-ïîäõîäÿù ãëîáàëåí ðåôåðåíòåí íàáîð çà FET. Íèå äåìîíñòðèðàìå âàëèä-
íîñòòà íà ìåòîäà, êàòî èçïîëçâàìå ïóáëèêóâàíî ìèêðî÷èïîâî èçñëåäâàíå íà òðè
ïðîòåàçíè èíõèáèòîðà íà ÷îâåøêèÿ èìóíîäåôèöèòåí âèðóñ è ñðàâíÿâàìå ðåçóëòà-
òèòå ñ òåçè îò äðóãè ïîïóëÿðíè àëãîðèòìè çà àíàëèç íà îáîãàòÿâàíåòî íà ãåííè
ìíîæåñòâà. Íàøèòå ðåçóëòàòèòå ïîêàçâàò, ÷å êîìáèíèðàíåòî íà FDR ñ ìíîæåñòâî
ãðàíè÷íè ñòîéíîñòè íè ïîçâîëÿâà äà êîíòðîëèðàìå ãðåøêàòà, êàòî ñúùåâðåìåííî
çàïàçâàìå ãåíè, êîèòî óâåëè÷àâàò èíôîðìàöèîííîòî ñúäúðæàíèå. Íèå ñòèãàìå äî
çàêëþ÷åíèåòî, ÷å FDR-FET ìîæå ñåëåêòèâíî äà èäåíòèôèöèðà çíà÷èìè çàñåãíàòè
áèîëîãè÷íè ïðîöåñè. Íàøèÿò ìåòîä ìîæå äà ñå èçïîëçâà çà âñåêè ãåíåðèðàí îò
ïîòðåáèòåëÿ ñïèñúê ñ ãåíè â îáëàñòòà íà òðàíñêðèïòîìà, ïðîòåîìà è äðóãè áèîëî-
ãè÷íè è íàó÷íè ïðèëîæåíèÿ.

7. Ghazalpour, A., Bennett, B., Petyuk, V.A., Orozco, L., Hagopian, R.,
Mungrue, I.N., Farber, C.R., Sinsheimer, J., Kang, H.M., Furlotte, N.,
Park, C.C., Wen, P.-Z., Brewer, H., Weitz, K., Camp II, D.G., Pan, C.,
Yordanova, R., Neuhaus, I., Tilford, C., Siemers, N., Gargalovic, P., Eskin,
E., Kirchgessner, T., Smith, D.J., Smith, R.D., Lusis, A.J., Comparative
analysis of proteome and transcriptome variation in mouse, (2011) PLoS
Genetics, 7 (6), art. no. e1001393,DOI: 10.1371/journal.pgen.1001393
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Abstract
The relationships between the levels of transcripts and the levels of the proteins they
encode have not been examined comprehensively in mammals, although previous work
in plants and yeast suggest a surprisingly modest correlation. We have examined this
issue using a genetic approach in which natural variations were used to perturb both
transcript levels and protein levels among inbred strains of mice. We quanti�ed over
5,000 peptides and over 22,000 transcripts in livers of 97 inbred and recombinant inbred
strains and focused on the 7,185 most heritable transcripts and 486 most reliable
proteins. The transcript levels were quanti�ed by microarray analysis in three replicates
and the proteins were quanti�ed by Liquid Chromatography-Mass Spectrometry using
O(18)-reference-based isotope labeling approach. We show that the levels of transcripts
and proteins correlate signi�cantly for only about half of the genes tested, with an
average correlation of 0.27, and the correlations of transcripts and proteins varied
depending on the cellular location and biological function of the gene. We examined
technical and biological factors that could contribute to the modest correlation. For
example, di�erential splicing clearly a�ects the analyses for certain genes; but, based
on deep sequencing, this does not substantially contribute to the overall estimate of the
correlation. We also employed genome-wide association analyses to map loci controlling
both transcript and protein levels. Surprisingly, little overlap was observed between
the protein- and transcript-mapped loci. We have typed numerous clinically relevant
traits among the strains, including adiposity, lipoprotein levels, and tissue parameters.
Using correlation analysis, we found that a low number of clinical trait relationships are
preserved between the protein and mRNA gene products and that the majority of such
relationships are speci�c to either the protein levels or transcript levels. Surprisingly,
transcript levels were more strongly correlated with clinical traits than protein levels.
In light of the widespread use of high-throughput technologies in both clinical and basic
research, the results presented have practical as well as basic implications.

Àáñòðàêò
Âðúçêèòå ìåæäó íèâàòà íà òðàíñêðèïòèòå è íèâàòà íà ïðîòåèíèòå, êîèòî òå êî-
äèðàò, íå ñà èçñëåäâàíè îáñòîéíî ïðè áîçàéíèöèòå, âúïðåêè ÷å ïðåäèøíè ðàáîòè
ïðè ðàñòåíèÿòà è äðîæäèòå ïîêàçâàò èçíåíàäâàùî ñëàáà êîðåëàöèÿ. Íèå ðàçãëå-
äàõìå òîçè âúïðîñ, êàòî èçïîëçâàõìå ãåíåòè÷åí ïîäõîä, ïðè êîéòî åñòåñòâåíèòå
âàðèàöèè áÿõà èçïîëçâàíè çà äà ïðîìåíÿò íèâàòà êàêòî íà òðàíñêðèïòèòå òàêà è
íà ïðîòåèíèòå ñðåä èíáðåäíè ùàìîâå ìèøêè. Íèå îïðåäåëèõìå êîëè÷åñòâåíî íàä
5000 ïåïòèäà è íàä 22 000 òðàíñêðèïòà â ÷åðíèÿ äðîá íà 97 èíáðåäíè è ðåêîì-
áèíàíòíè èíáðåäíè ùàìîâå è ñå ñúñðåäîòî÷èõìå âúðõó 7185-òå íàé-íàñëåäñòâåíè
òðàíñêðèïòà è 486-òå íàé-íàäåæäíè áåëòúêà. Íèâàòà íà òðàíñêðèïòèòå áÿõà îïðå-
äåëåíè êîëè÷åñòâåíî ÷ðåç ìèêðî÷èïîâ àíàëèç ñ òðè ïîâòîðåíèÿ, à ïðîòåèíèòå áÿõà
îïðåäåëåíè êîëè÷åñòâåíî ÷ðåç òå÷íà õðîìàòîãðàôèÿ-ìàññïåêòðîìåòðèÿ, èçïîëç-
âàéêè ïîäõîä çà èçîòîïíî ìàðêèðàíå, áàçèðàí íà Î(18)-ðåôåðåíöèÿ. Ïîêàçâàìå,
÷å íèâàòà íà òðàíñêðèïòèòå è ïðîòåèíèòå ñå êîðåëèðàò çíà÷èòåëíî ñàìî çà îêîëî
ïîëîâèíàòà îò èçñëåäâàíèòå ãåíè, ñúñ ñðåäíà êîðåëàöèÿ îò 0,27, à êîðåëàöèèòå íà
òðàíñêðèïòèòå è ïðîòåèíèòå âàðèðàò â çàâèñèìîñò îò êëåòú÷íîòî ìåñòîïîëîæåíèå
è áèîëîãè÷íàòà ôóíêöèÿ íà ãåíà. Ðàçãëåäàõìå òåõíè÷åñêèòå è áèîëîãè÷íèòå ôàê-
òîðè, êîèòî áèõà ìîãëè äà äîïðèíåñàò çà íåçíà÷èòåëíàòà êîðåëàöèÿ. Íàïðèìåð,
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äèôåðåíöèàëíèÿò ñïëàéñèíã ÿâíî âëèÿå íà àíàëèçà çà íÿêîè ãåíè, íî âúç îñíî-
âà íà äúëáîêîòî ñåêâåíèðàíå òîâà íå äîïðèíàñÿ ñúùåñòâåíî çà îáùàòà îöåíêà íà
êîðåëàöèÿòà. Èçïîëçâàõìå ñúùî òàêà ãåíîìíè àñîöèàòèâíè àíàëèçè, çà äà îòêðè-
åì ëîêóñè, êîíòðîëèðàùè íèâàòà êàêòî íà òðàíñêðèïòèòå òàêà è íà ïðîòåèíèòå.
Èçíåíàäâàùî, íàáëþäàâà ñå ìàëêî ïðèïîêðèâàíå ìåæäó ïðîòåèí-ñâúðçàíè ëîêó-
ñè è òðàíñêðèïòè-ñâúðçàíè ëîêóñè. Òèïèçèðàõìå ìíîãîáðîéíè êëèíè÷íî çíà÷èìè
ôåíîòèïè ñðåä ùàìîâåòå, âêëþ÷èòåëíî ìàñòíà òúêàí, íèâà íà ëèïîïðîòåèíè è òú-
êàííè ïàðàìåòðè. Èçïîëçâàéêè êîðåëàöèîíåí àíàëèç, óñòàíîâèõìå, ÷å ìàëúê áðîé
êëèíè÷íè ôèíîòèïíè âðúçêè ñå çàïàçâàò ìåæäó áåëòú÷íèòå è ìÐÍÊ ãåííèòå ïðî-
äóêòè è ÷å ïî-ãîëÿìàòà ÷àñò îò òåçè âðúçêè ñà ñïåöèôè÷íè èëè çà áåëòú÷íèòå íèâà,
èëè çà íèâàòà íà òðàíñêðèïòà. Íèâàòà íà òðàíñêðèïòèòå ñà ïî-ñèëíî ñâúðçàíè ñ
êëèíè÷íèòå ïðèçíàöè îòêîëêîòî íèâàòà íà ïðîòåèíèòå. Â ñâåòëèíàòà íà øèðîêîòî
èçïîëçâàíå íà âèñîêîïðîèçâîäèòåëíè òåõíîëîãèè êàêòî â êëèíè÷íèòå, òàêà è âúâ
ôóíäàìåíòàëíèòå èçñëåäâàíèÿ, ïðåäñòàâåíèòå ðåçóëòàòè èìàò êàêòî ïðàêòè÷åñêî,
òàêà è ôóíäàìåíòàëíî çíà÷åíèå.

8.Romanoski, C.E., Lee, S., Kim, M.J., Ingram-Drake, L., Plaisier, C.L.,
Yordanova, R., Tilford, C., Guan, B., He, A., Gargalovic, P.S., Kirchgessner,
T.G., Berliner, J.A., Lusis, A.J., Systems Genetics Analysis of Gene-by-
Environment Interactions in Human Cells, (2010) Amer. Journal of Human
Genetics, 86 (3), pp. 399-410., DOI: 10.1016/j.ajhg.2010.02.002

Abstract
Gene by environment (GxE) interactions are clearly important in many human diseases,
but they have proven to be di�cult to study on a molecular level. We report genetic
analysis of thousands of transcript abundance traits in human primary endothelial
cell (EC) lines in response to proin�ammatory oxidized phospholipids implicated in
cardiovascular disease. Of the 59 most regulated transcripts, approximately one-third
showed evidence of GxE interactions. The interactions resulted primarily from e�ects
of distal-, trans-acting loci, but a striking example of a local-GxE interaction was also
observed for FGD6. Some of the distal interactions were validated by siRNA knockdown
experiments, including a locus involved in the regulation of multiple transcripts involved
in the ER stress pathway. Our �ndings add to the understanding of the overall architecture
of complex human traits and are consistent with the possibility that GxE interactions
are responsible, in part, for the failure of association studies to more fully explain
common disease variation

Àáñòðàêò Âçàèìîäåéñòâèÿòà ìåæäó ãåíè è îêîëíà ñðåäà (GxE) ñà î÷åâèäíî âàæíè
çà ìíîãî ÷îâåøêè çàáîëÿâàíèÿ, íî ñå îêàçâà, ÷å å òðóäíî äà áúäàò èçñëåäâàíè íà
ìîëåêóëÿðíî íèâî. Íèå äîêëàäâàìå çà ãåíåòè÷åí àíàëèç íà õèëÿäè õàðàêòåðèñòè-
êè íà åêñïðåñèðàíè òðàíñêðèïòè â ÷îâåøêè ïúðâè÷íè åíäîòåëíè êëåòú÷íè ëèíèè
(ÅÊ) â îòãîâîð íà ïðîâúçïàëèòåëíè îêèñëåíè ôîñôîëèïèäè, ó÷àñòâàùè â ñúðäå÷-
íîñúäîâè çàáîëÿâàíèÿ. Îò 59-òå íàé-ðåãóëèðàíè òðàíñêðèïòà ïðèáëèçèòåëíî åäíà
òðåòà ïîêàçàõà äîêàçàòåëñòâà çà GxE âçàèìîäåéñòâèÿ. Âçàèìîäåéñòâèÿòà ñà ðåçóë-
òàò ïðåäèìíî îò åôåêòèòå íà äèñòàëíî, òðàíñ-äåéñòâàùè ëîêóñè, íî ïîðàçèòåëåí
ïðèìåð çà ëîêàëíî GxE âçàèìîäåéñòâèå å íàáëþäàâàí è çà FGD6. Íÿêîè îò äè-
ñòàëíèòå âçàèìîäåéñòâèÿ áÿõà ïîòâúðäåíè ÷ðåç åêñïåðèìåíòè ñ íîêäàóí íà siRNA,
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âêëþ÷èòåëíî ëîêóñ, ó÷àñòâàù â ðåãóëèðàíåòî íà ìíîæåñòâî òðàíñêðèïòè, âêëþ-
÷åíè â ER ñòðåñîâèÿ ìåõàíèçúì. Íàøèòå ðåçóëòàòè äîïðèíàñÿò çà ðàçáèðàíåòî íà
öÿëîñòíàòà àðõèòåêòóðà íà ñëîæíèòå ÷îâåøêè ôåíîòèïîâå è ñà â ñúîòâåòñòâèå ñ
âúçìîæíîñòòà, ÷å GxE âçàèìîäåéñòâèÿòà ñà îò÷àñòè îòãîâîðíè çà íåóñïåõà íà àñî-
öèàòèâíèòå ïðîó÷âàíèÿ äà îáÿñíÿò ïî-ïúëíî âàðèàöèèòå ïðè ÷åñòèòå çàáîëÿâàíèÿ.

9. Bennett, B.J., Farber, C.R., Orozco, L., Kang, H.M., Ghazalpour, A.,
Siemers, N., Neubauer, M., Neuhaus, I., Yordanova, R., Guan, B., Truong,
A., Yang, W.-P., He, A., Kayne, P., Gargalovic, P., Kirchgessner, T., Pan,
C., Castellani, L.W., Kostem, E., Furlotte, N., Drake, T.A., Eskin, E., Lusis,
A.J., A high-resolution association mapping panel for the dissection of complex
traits in mice, (2010) Genome Research, 20 (2), pp. 281-290., DOI: 10.1101/
gr.099234.109

Abstract
Systems genetics relies on common genetic variants to elucidate biologic networks
contributing to complex disease-related phenotypes. Mice are ideal model organisms
for such approaches, but linkage analysis has been only modestly successful due to
low mapping resolution. Association analysis in mice has the potential of much better
resolution, but it is confounded by population structure and inadequate power to map
traits that explain less than 10% of the variance, typical of mouse quantitative trait loci
(QTL). We report a novel strategy for association mapping that combines classic inbred
strains for mapping resolution and recombinant inbred strains for mapping power. Using
a mixed model algorithm to correct for population structure, we validate the approach
by mapping over 2500 cis-expression QTL with a resolution an order of magnitude
narrower than traditional QTL analysis. We also report the �ne mapping of metabolic
traits such as plasma lipids. This resource, termed the Hybrid Mouse Diversity Panel,
makes possible the integration of multiple data sets and should prove useful for systems-
based approaches to complex traits and studies of gene-by-environment interactions.

Àáñòðàêò Ñèñòåìíàòà ãåíåòèêà ñå îñíîâàâà íà îáùè ãåíåòè÷íè âàðèàíòè çà äà íà-
ìåðè áèîëîãè÷íèòå ìðåæè, äîïðèíàñÿùè çà ñëîæíèòå ôåíîòèïè, ñâúðçàíè ñ áîëå-
ñòè. Ìèøêèòå ñà èäåàëíè ìîäåëíè îðãàíèçìè çà òàêèâà ïîäõîäè, íî "linkage"àíàëèçúò
å ñàìî äîíÿêúäå óñïåøåí ïîðàäè íèñêàòà ïðîåêòèðàùà ðàçäåëèòåëíà ñïîñîáíîñò.
Àñîöèàòèâíèÿò àíàëèç ïðè ìèøêèòå èìà ïîòåíöèàë çà ìíîãî ïî-äîáðà ðàçäåëèòåë-
íà ñïîñîáíîñò, íî òîé å çàòðóäíåí îò ñòðóêòóðàòà íà ïîïóëàöèÿòà è íåäîñòàòú÷íà-
òà ìîùíîñò çà êàðòîãðàôèðàíå íà ïðèçíàöè, êîèòî îáÿñíÿâàò ïî-ìàëêî îò 10% îò
äèñïåðñèÿòà, òèïè÷íà çà ëîêóñèòå íà êîëè÷åñòâåíè ïðèçíàöè (QTL) ïðè ìèøêèòå.
Íèå îïèñâàìå åäíà íîâà ñòðàòåãèÿ çà êàðòîãðàôèðàíå íà àñîöèàöèè, êîÿòî ñú÷åòàâà
êëàñè÷åñêè èíáðåäíè ùàìîâå çà ðåçîëþöèÿ íà êàðòîãðàôèðàíåòî è ðåêîìáèíàíò-
íè èíáðåäíè ùàìîâå çà ìîùíîñò íà êàðòîãðàôèðàíåòî. Èçïîëçâàéêè àëãîðèòúì íà
ñìåñåí ìîäåë çà êîðèãèðàíå íà ïîïóëàöèîííàòà ñòðóêòóðà, íèå âàëèäèðàìå ïîäõî-
äà ÷ðåç êàðòîãðàôèðàíå íà íàä 2500 ëîêàëíè-åêñïðåñèîííè QTL ñ ðàçäåëèòåëíà
ñïîñîáíîñò, êîÿòî å íà ïîðÿäúê ïî-òî÷íà îò òàçè íà òðàäèöèîííèÿ QTL àíàëèç.
Ñúùî òàêà ñúîáùàâàìå çà ïî ïðåöèçíî êàðòîãðàôèðàíå íà ìåòàáîëèòíè ïðèçíà-
öè, êàòî íàïðèìåð ïëàçìåíè ëèïèäè. Òîçè ðåñóðñ, íàðå÷åí Hybrid Mouse Diversity
Panel, äàâà âúçìîæíîñò çà èíòåãðèðàíå íà ìíîæåñòâî íàáîðè îò äàííè è ñëåäâà
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äà ñå îêàæå ïîëåçåí çà ñèñòåìíî áàçèðàíè ïîäõîäè êúì ñëîæíè ôèíîòèïîâå è èç-
ñëåäâàíèÿ íà âçàèìîäåéñòâèÿòà ìåæäó ãåíè è îêîëíà ñðåäà.

10. Baker, E.J., Jay, J.J., Philip, V.M., Zhang, Y., Li, Z., Kirova, R., Langston,
M.A., Chesler, E.J., Ontological discovery environment: A system for integra-
ting gene-phenotype associations, (2009) Genomics, 94 (6), pp. 377-387.

Abstract
The wealth of genomic technologies has enabled biologists to rapidly ascribe phenotypic
characters to biological substrates. Central to e�ective biological investigation is the
operational de�nition of the process under investigation. We propose an elucidation of
categories of biological characters, including disease relevant traits, based on natural
endogenous processes and experimentally observed biological networks, pathways and
systems rather than on externally manifested constructs and current semantics such
as disease names and processes. The Ontological Discovery Environment (ODE) is an
Internet accessible resource for the storage, sharing, retrieval and analysis of phenotype-
centered genomic data sets across species and experimental model systems. Any type of
data set representing gene-phenotype relationships, such quantitative trait loci (QTL)
positional candidates, literature reviews, microarray experiments, ontological or even
meta-data, may serve as inputs. To demonstrate a use case leveraging the homology
capabilities of ODE and its ability to synthesize diverse data sets, we conducted an
analysis of genomic studies related to alcoholism. The core of ODE's gene set similarity,
distance and hierarchical analysis is the creation of a bipartite network of gene-phenotype
relations, a unique discrete graph approach to analysis that enables set-set matching of
non-referential data. Gene sets are annotated with several levels of metadata, including
community ontologies, while gene set translations compare models across species. Compu-
tationally derived gene sets are integrated into hierarchical trees based on gene-derived
phenotype interdependencies. Automated set identi�cations are augmented by statistical
tools which enable users to interpret the con�dence of modeled results. This approach
allows data integration and hypothesis discovery across multiple experimental contexts,
regardless of the face similarity and semantic annotation of the experimental systems
or species domain.

Àáñòðàêò Ðàçíîîáðàçèåòî îò ãåíîìíè òåõíîëîãèè ïîçâîëèõà íà áèîëîçèòå áúð-
çî äà ïðèïèñâàò ôåíîòèïíè õàðàêòåðèñòèêè íà áèîëîãè÷íè ñóáñòðàòè. Öåíòðàëíî
ìÿñòî â åôåêòèâíîòî áèîëîãè÷íî èçñëåäâàíå çàåìà îïåðàòèâíîòî îïðåäåëÿíå íà
èçñëåäâàíèÿ ïðîöåñ. Íèå ïðåäëàãàìå îïðåäåëÿíå íà êàòåãîðèèòå áèîëîãè÷íè ïðè-
çíàöè, âêëþ÷èòåëíî áîëåñòíî ñâúðçàíè ôåíîòèïè, íà áàçàòà íà åñòåñòâåíè åíäî-
ãåííè ïðîöåñè è åêñïåðèìåíòàëíî íàáëþäàâàíè áèîëîãè÷íè ìðåæè, ìåõàíèçìè è
ñèñòåìè à íå íà âúíøíî ïðîÿâåíè êîíñòðóêöèè è òåêóùà ñåìàíòèêà, êàòî íàïðè-
ìåð èìåíà íà áîëåñòè è ïðîöåñè. Ontological Discovery Environment (ODE) å ðåñóðñ
äîñòúïåí íà èíòåðíåò çà ñúõðàíåíèå, ñïîäåëÿíå, èçâëè÷àíå è àíàëèç íà ôåíîòèïíî
öåíòðèðàíè íàáîðè îò ãåíîìíè äàííè çà ðàçëè÷íè âèäîâå è åêñïåðèìåíòàëíè ìî-
äåëíè ñèñòåìè. Âñåêè òèï íàáîð îò äàííè, ïðåäñòàâÿù âçàèìîîòíîøåíèÿòà ìåæäó
ãåíè è ôåíîòèïè, êàòî íàïðèìåð ïîçèöèîííè êàíäèäàòè çà ëîêóñè íà êîëè÷åñòâåíè
ïðèçíàöè (QTL), ëèòåðàòóðíè îáçîðè, åêñïåðèìåíòè ñ ìèêðî÷èïîâå, îíòîëîãè÷íè
èëè äîðè ìåòàäàííè, ìîæå äà ñëóæè êàòî âõîäíè äàííè. Çà äà äåìîíñòðèðàìå ñëó-
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÷àé íà óïîòðåáà, èçïîëçâàù õîìîëîæíèòå âúçìîæíîñòè íà ODE è ñïîñîáíîñòòà ìó
äà ñèíòåçèðà ðàçíîîáðàçíè íàáîðè îò äàííè, íèå ïðîâåäîõìå àíàëèç íà ãåíîìíè
èçñëåäâàíèÿ, ñâúðçàíè ñ àëêîõîëèçìà. Â îñíîâàòà íà ñõîäñòâîòî, ðàçñòîÿíèåòî è
éåðàðõè÷íèÿ àíàëèç íà ãåííèòå íàáîðè â ODE å ñúçäàâàíåòî íà äâóñòðàííà ìðå-
æà îò âðúçêè ìåæäó ãåíè è ôåíîòèïè - óíèêàëåí ïîäõîä îò àíàëèç íà äèñêðåòíè
ãðàôè, êîéòî ïîçâîëÿâà èçãðàæäàíå íà ñúîòâåòñòâèÿ ìåæäó ìíîæåñòâà îò íåðå-
ôåðåíòíè äàííè. Ìíîæåñòâàòà îò ãåíè ñå àíîòèðàò ñ íÿêîëêî íèâà íà ìåòàäàííè,
âêëþ÷èòåëíî îíòîëîãèè íà îáùíîñòòà, à òðàíñëàöèèòå íà ãåííèòå ìíîæåñòâà ñðàâ-
íÿâàò ìîäåëèòå ìåæäó ðàçëè÷íèòå âèäîâå. Êîìïþòúðíî èçâåäåíèòå ãåííè íàáîðè
ñå èíòåãðèðàò â éåðàðõè÷íè äúðâåòà âúç îñíîâà íà ãåííî èçâëå÷åíè ôåíîòèïíè
âçàèìîçàâèñèìîñòè. Àâòîìàòèçèðàíèòå èäåíòèôèêàöèè íà íàáîðè ñå äîïúëâàò îò
ñòàòèñòè÷åñêè ìåòîäè, êîèòî ïîçâîëÿâàò íà ïîòðåáèòåëèòå äà èíòåðïðåòèðàò äî-
âåðèåòî â ìîäåëèðàíèòå ðåçóëòàòè. Òîçè ïîäõîä ïîçâîëÿâà èíòåãðèðàíå íà äàííè
è îòêðèâàíå íà õèïîòåçè â ìíîæåñòâî åêñïåðèìåíòàëíè êîíòåêñòè, íåçàâèñèìî îò
ñõîäñòâîòî è ñåìàíòè÷íàòà àíîòàöèÿ íà åêñïåðèìåíòàëíèòå ñèñòåìè èëè âèäîâàòà
îáëàñò.

11. Song, M., Lewis, C.K., Lance, E.R., Chesler, E.J., Yordanova, R.K.,
Langs-ton, M.A., Lodowski, K.H., Bergeson, S.E., Reconstructing generalized
logical networks of transcriptional regulation in mouse brain from temporal
gene expression data, (2009) Eurasip Journal on Bioinformatics and Systems
Biology, 2009, art. no. 545176, DOI: 10.1155/2009/545176

Abstract
Gene expression time course data can be used not only to detect di�erentially expressed
genes but also to �nd temporal associations among genes. The problem of reconstructing
generalized logical networks to account for temporal dependencies among genes and
environmental stimuli from transcriptomic data is addressed. A network reconstruction
algorithm was developed that uses statistical signi�cance as a criterion for network
selection to avoid false-positive interactions arising from pure chance. The multinomial
hypothesis testing-based network reconstruction allows for explicit speci�cation of the
false-positive rate, unique from all extant network inference algorithms. The method is
superior to dynamic Bayesian network modeling in a simulation study. Temporal gene
expression data from the brains of alcohol-treated mice in an analysis of the molecular
response to alcohol are used for modeling. Genes from major neuronal pathways are
identi�ed as putative components of the alcohol response mechanism. Nine of these
genes have associations with alcohol reported in literature. Several other potentially
relevant genes, compatible with independent results from literature mining, may play a
role in the response to alcohol. Additional, previously unknown gene interactions were
discovered that, subject to biological veri�cation, may o�er new clues in the search for
the elusive molecular mechanisms of alcoholism.

Àáñòðàêò Äèíàìè÷íèòå äàííè íà ãåííàòà åêñïðåñèÿ ìîãàò äà ñå èçïîëçâàò íå
ñàìî çà îòêðèâàíå íà äèôåðåíöèàëíî åêñïðåñèðàíè ãåíè, íî è çà íàìèðàíå íà âðå-
ìåâè àñîöèàöèè ìåæäó ãåíèòå. Òóê å ðàçãëåäàí ïðîáëåìúò çà ðåêîíñòðóèðàíå íà
îáîáùåíè ëîãè÷åñêè ìðåæè çà îò÷èòàíå íà âðåìåâèòå çàâèñèìîñòè ìåæäó ãåíèòå
è ñòèìóëèòå íà îêîëíàòà ñðåäà áàçèðàíè íà òðàíñêðèïòîìíè äàííè. Ðàçðàáîòåí

11



å àëãîðèòúì çà ðåêîíñòðóêöèÿ íà ìðåæè, êîéòî èçïîëçâà ñòàòèñòè÷åñêàòà çíà÷è-
ìîñò êàòî êðèòåðèé çà èçáîð íà ìðåæà, çà äà ñå èçáåãíàò ôàëøèâî ïîëîæèòåëíè
âçàèìîäåéñòâèÿ, ïðîèçòè÷àùè îò ÷èñòà ñëó÷àéíîñò. Ðåêîíñòðóêöèÿòà íà ìðåæàòà,
áàçèðàíà íà ìíîãîêîìïîíåíòíî òåñòâàíå íà õèïîòåçè, ïîçâîëÿâà ÿâíî îïðåäåëÿíå
íà ñòåïåíòà íà ôàëøèâî ïîëîæèòåëíèòå ðåçóëòàòè, êîåòî å óíèêàëíî çà âñè÷êè
ñúùåñòâóâàùè àëãîðèòìè çà êîíñòðóèðàíå íà ìðåæè. Ìåòîäúò ïðåâúçõîæäà äèíà-
ìè÷íîòî áåéñîâñêîòî ìîäåëèðàíå íà ìðåæè â ñèìóëàöèîííî èçñëåäâàíå. Çà ìîäå-
ëèðàíå ñå èçïîëçâàò âðåìåííè äàííè íà ãåííà åêñïðåñèÿ îò ìîçúöè íà òðåòèðàíè ñ
àëêîõîë ìèøêè ïðè àíàëèç íà ìîëåêóëÿðíèÿ îòãîâîð êúì àëêîõîëà. Ãåíèòå îò îñ-
íîâíèòå íåâðîííè ïúòèùà ñà èäåíòèôèöèðàíè êàòî ïðåäïîëàãàåìè êîìïîíåíòè íà
ìåõàíèçìà íà àëêîõîëíèÿ îòãîâîð. Äåâåò îò òåçè ãåíè èìàò àñîöèàöèè ñ àëêîõîëà,
çà êîèòî ñå ñúîáùàâà â ëèòåðàòóðàòà. Íÿêîëêî äðóãè ïîòåíöèàëíî çíà÷èìè ãåíè,
ñúâìåñòèìè ñ íåçàâèñèìè ðåçóëòàòè îò ëèòåðàòóðíèÿ àíàëèç, ìîãàò äà èãðàÿò ðî-
ëÿ â ðåàêöèÿòà êúì àëêîõîë. Îòêðèòè ñà äîïúëíèòåëíè, íåèçâåñòíè äîñåãà ãåííè
âçàèìîäåéñòâèÿ, êîèòî, ñëåä áèîëîãè÷íà ïðîâåðêà, ìîãàò äà ïðåäëîæàò íîâè èäåè
â òúðñåíåòî íà íåóëîâèìèòå ìîëåêóëÿðíè ìåõàíèçìè íà àëêîõîëèçìà.

Äðóãè ïóáëèêàöèè

1. Habiba, U., Sugino, H., Yordanova, R., Ise, K., Tanei, Z.-I., Ishida, Y.,
Tanikawa, S., Terasaka, S., Sato, K.-I., Kamoshima, Y., Katoh, M., Nagane,
M., Shibahara, J., Tsuda, M., Tanaka, S., Loss of H3K27 trimethylation is
frequent in IDH1-R132H but not in non-canonical IDH1/2 mutated and
1p/19q codeleted oligodendroglioma: a Japanese cohort study, (2021) Acta
Neuropathologica Communications, 9 (1), art. no. 95, DOI: 10.1186/s40478-
021-01194-7

Abstract
Oligodendrogliomas are de�ned by mutation in isocitrate dehydrogenase (NADP(+))
(IDH)1/2 genes and chromosome 1p/19q codeletion. World Health Organisation diagnosis
endorses testing for 1p/19q codeletion to distinguish IDHmutant (Mut) oligodendrogliomas
from astrocytomas because these gliomas require di�erent treatments and they have
di�erent outcomes. Several methods have been used to identify 1p/19q status; however,
these techniques are not routinely available and require substantial infrastructure investment.
Two recent studies reported reduced immunostaining for trimethylation at lysine 27 on
histone H3 (H3K27me3) in IDH Mut 1p/19q codeleted oligodendroglioma. However, the
speci�city of H3K27me3 immunostaining in this setting is controversial. Therefore, we
developed an easy-to-implement immunohistochemical surrogate for IDH Mut glioma
subclassi�cation and evaluated a validated adult glioma cohort. We screened 145 adult
glioma cases, consisting of 45 IDH Mut and 1p/19q codeleted oligodendrogliomas,
30 IDH Mut astrocytomas, 16 IDH wild-type (Wt) astrocytomas, and 54 IDH Wt
glioblastomas (GBMs). We compared immunostaining with DNA sequencing and �uorescent
in situ hybridization analysis and assessed di�erences in H3K27me3 staining between
oligodendroglial and astrocytic lineages and between IDH1-R132H and non-canonical
(non-R132H) IDH1/2 Mut oligodendroglioma. A loss of H3K27me3 was observed in
36/40 (90%) of IDH1-R132H Mut oligodendroglioma. In contrast, loss of H3K27me3
was never seen in IDH1-R132L or IDH2-mutated 1p/19q codeleted oligodendrogliomas.
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IDH Mut astrocytoma, IDH Wt astrocytoma and GBM showed preserved nuclear
staining in 87%, 94%, and 91% of cases, respectively. A high recursive partitioning
model predicted probability score (0.9835) indicated that the loss of H3K27me3 is
frequent to IDH1-R132H Mut oligodendroglioma. Our results demonstrate H3K27me3
immunohistochemical evaluation to be a cost-e�ective and reliable method for de�ning
1p/19q codeletion along with IDH1-R132H and ATRX immunostaining, even in the
absence of 1p/19q testing.

Àáñòðàêò
Îëèãîäåíäðîãëèîìèòå ñå îïðåäåëÿò îò ìóòàöèÿ â èçîöèòðàò äåõèäðîãåíàçàòà (NADP(+))
(IDH)1/2 ãåíè è õðîìîçîìà 1p/19q êîäåëèöèÿ. Äèàãíîçàòà íà Ñâåòîâíàòà çäðàâíà
îðãàíèçàöèÿ ïîäêðåïÿ èçñëåäâàíåòî çà êîäåëèöèÿ íà 1p/19q çà äà ñå ðàçãðàíè÷àò
îëèãîäåíäðîãëèîìèòå ñ ìóòàöèÿ íà IDH (Mut) îò àñòðîöèòîìèòå, òúé êàòî òåçè
ãëèîìè èçèñêâàò ðàçëè÷íî ëå÷åíèå è èìàò ðàçëè÷åí êðàåí ðåçóëòàò. Èçïîëçâàíè ñà
íÿêîëêî ìåòîäà äà ñå îïðåäåëè ñòàòóñà íà 1p/19q; òåçè òåõíèêè îáà÷å íå ñà ðóòèí-
íî äîñòúïíè è èçèñêâàò çíà÷èòåëíè èíôðàñòðóêòóðíè èíâåñòèöèè. Äâå ñêîðîøíè
ïðîó÷âàíèÿ ñúîáùàâàò çà íàìàëåíî èìóíîîöâåòÿâàíå ïðè òðèìåòèëèðàíå íà ëèñèí
27 íà õèñòîí H3 (H3K27me3) ïðè îëèãîäåíäðîãëèîì ñ IDH Mut 1p/19q êîäåëèöèÿ.
Âúïðåêè òîâà, ñïåöèôè÷íîñòòà íà èìóíîîöâåòÿâàíåòî íà H3K27me3 â òàçè ñðåäà
å ñïîðíà. Çàòîâà ðàçðàáîòèõìå ëåñåí çà ïðèëàãàíå èìóíîõèñòîõèìè÷åí çàìåñòèòåë
çà ñóáêëàñèôèêàöèÿ íà IDH Mut ãëèîìà è íàïðàâèõìå îöåíêà íà âàëèäèðàíà êî-
õîðòà îò ãëèîìè ïðè âúçðàñòíè. Èçñëåäâàõìå 145 ñëó÷àÿ íà ãëèîìè ïðè âúçðàñòíè,
ñúñòîÿùè ñå îò 45 IDH Mut è 1p/19q êîäåëèðàíè îëèãîäåíäðîãëèîìè, 30 IDH Mut
àñòðîöèòîìè, 16 IDH äèâ òèï (Wt) àñòðîöèòîìè è 54 IDHWt ãëèîáëàñòîìè (GBM).
Ñðàâíèõìå èìóíîîöâåòÿâàíåòî ñ àíàëèç íà ÄÍÊ ñåêâåíöèÿòà è ôëóîðåñöåíòíà in
situ õèáðèäèçàöèÿ è îöåíèõìå ðàçëèêèòå â îöâåòÿâàíåòî íà H3K27me3 ìåæäó îëè-
ãîäåíäðîãëèàëíèòå è àñòðîöèòíèòå ëèíèè è ìåæäó IDH1-R132H è íåêàíîíè÷íèòå
(non-R132H) IDH1/2 Mut îëèãîäåíäðîãëèîìè. Çàãóáà íà H3K27me3 ñå íàáëþäàâà
ïðè 36/40 (90%) îò IDH1-R132H Mut îëèãîäåíäðîãëèîìèòå. Çà ðàçëèêà îò òÿõ, çà-
ãóáà íà H3K27me3 íèêîãà íå å íàáëþäàâàíà ïðè IDH1-R132L èëè IDH2-ìóòèðàíè
1p/19q êîäåëèðàíè îëèãîäåíäðîãëèîìè. IDH Mut àñòðîöèòîì, IDH Wt àñòðîöè-
òîì è GBM ïîêàçâàò çàïàçåíî ÿäðåíî îöâåòÿâàíå ñúîòâåòíî â 87%, 94% è 91% îò
ñëó÷àèòå. Âèñîêèÿò ðåçóëòàò íà ïðîãíîçèðàíàòà âåðîÿòíîñò íà ìîäåëà çà ðåêóð-
ñèâíî ðàçäåëÿíå (0,9835) ïîêàçâà, ÷å çàãóáàòà íà H3K27me3 å ÷åñòî ñðåùàíà ïðè
IDH1-R132H Mut îëèãîäåíäðîãëèîìà. Íàøèòå ðåçóëòàòè ïîêàçâàò, ÷å èìóíîõèñòî-
õèìè÷íàòà îöåíêà íà H3K27me3 å èêîíîìè÷åñêè åôåêòèâåí è íàäåæäåí ìåòîä çà
îïðåäåëÿíå íà 1p/19q êîäåëèöèÿ çàåäíî ñ IDH1-R132H è ATRX èìóíîîöâåòÿâàíå,
äîðè ïðè ëèïñà íà 1p/19q èçñëåäâàíå.

2. Gatti, D.M., Zhao, N., Chesler, E.J., Bradford, B.U., Shabalin, A.A.,
Yordanova, R., Lu, L., Rusyn, I., Sex-speci�c gene expression in the BXD
mouse liver, (2010) Physiological Genomics, 42 (3), 456-468, DOI: 10.1152/
physiolgenomics.00110.2009

Abstract
Di�erences in clinical phenotypes between the sexes are well documented and have their
roots in di�erential gene expression. While sex has a major e�ect on gene expression,
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transcription is also in�uenced by complex interactions between individual genetic
variation and environmental stimuli. In this study, we sought to understand how genetic
variation a�ects sex-related di�erences in liver gene expression by performing genetic
mapping of genomewide liver mRNA expression data in a genetically de�ned population
of naive male and female mice from C57BL/6J, DBA/2J, B6D2F1, and 37 C57BL/6J
X DBA/2J (BXD) recombinant inbred strains. As expected, we found that many genes
important to xenobiotic metabolism and other important pathways exhibit sexually
dimorphic expression. We also performed gene expression quantitative trait locus mapping
in this panel and report that the most signi�cant loci that appear to regulate a larger
number of genes than expected by chance are largely sex independent. Importantly, we
found that the degree of correlation within gene expression networks di�ers substantially
between the sexes. Finally, we compare our results to a recently released human liver
gene expression data set and report on important similarities in sexually dimorphic liver
gene expression between mouse and human. This study enhances our understanding
of sex di�erences at the genome level and between species, as well as increasing our
knowledge of the molecular underpinnings of sex di�erences in responses to xenobiotics.

Àáñòðàêò
Ðàçëèêèòå â êëèíè÷íèòå ôåíîòèïîâå ìåæäó ïîëîâåòå ñà äîáðå äîêóìåíòèðàíè è
ñå êîðåíÿò â äèôåðåíöèðàíàòà ãåííà åêñïðåñèÿ. Âúïðåêè ÷å ïîëúò èìà îñíîâåí
åôåêò âúðõó ãåííàòà åêñïðåñèÿ, òðàíñêðèïöèÿòà ñå âëèÿå è îò ñëîæíè âçàèìîäåé-
ñòâèÿ ìåæäó èíäèâèäóàëíèòå ãåíåòè÷íè âàðèàöèè è ñòèìóëèòå íà îêîëíàòà ñðåäà.
Â òîâà ïðîó÷âàíå ñå îïèòàõìå äà ðàçáåðåì êàê ãåíåòè÷íàòà âàðèàöèÿ âëèÿå âúðõó
ñâúðçàíèòå ñ ïîëà ðàçëè÷èÿ â åêñïðåñèÿòà íà ÷åðíîäðîáíè ãåíè, êàòî èçâúðøèõìå
ãåíåòè÷íî êàðòîãðàôèðàíå íà ìÐÍÊ åêñïðåñèîííè äàííè â ÷åðíèÿ äðîá â ãåíåòè÷-
íî îïðåäåëåíà ïîïóëàöèÿ îò íàèâíè ìúæêè è æåíñêè ìèøêè îò ðåêîìáèíàíòíè
èíáðåäíè ùàìîâå C57BL/6J, DBA/2J, B6D2F1 è 37 C57BL/6J X DBA/2J (BXD).
Êàêòî ñå î÷àêâàøå, îòêðèõìå, ÷å ìíîãî ãåíè, âàæíè çà ìåòàáîëèçìà íà êñåíîáèî-
òèöèòå è äðóãè âàæíè ïúòèùà, ïîêàçâàò ïîëîâî äèìîðôíà åêñïðåñèÿ. Èçâúðøèõìå
ñúùî òàêà ìàïèðàíå íà ëîêóñè çà êîëè÷åñòâåíè ïðèçíàöè íà ãåííàòà åêñïðåñèÿ â
òîçè ïàíåë è îòêðèõìå, ÷å íàé-çíà÷èìèòå ëîêóñè, êîèòî èçãëåæäà ðåãóëèðàò ïî-
ãîëÿì áðîé ãåíè, îòêîëêîòî ñå î÷àêâà ïî ñëó÷àéíîñò, ñà äî ãîëÿìà ñòåïåí íåçàâè-
ñèìè îò ïîëà. Ñúùåñòâåíî, íèå óñòàíîâèõìå, ÷å ñòåïåíòà íà êîðåëàöèÿ â ðàìêèòå
íà ìðåæèòå çà ãåííà åêñïðåñèÿ ñå ðàçëè÷àâà çíà÷èòåëíî ìåæäó ïîëîâåòå. Íàêðàÿ,
íèå ñðàâíÿâàìå íàøèòå ðåçóëòàòè ñ íàñêîðî ïóáëèêóâàí íàáîð îò äàííè çà ãåííà-
òà åêñïðåñèÿ íà ÷îâåøêèÿ ÷åðåí äðîá è ñúîáùàâàìå çà âàæíè ïðèëèêè â ïîëîâî
äèìîðôíàòà åêñïðåñèÿ íà ÷åðíîäðîáíèòå ãåíè ìåæäó ìèøêàòà è ÷îâåêà. Òîâà ïðî-
ó÷âàíå ïîäîáðÿâà ðàçáèðàíåòî íè çà ïîëîâèòå ðàçëè÷èÿ íà íèâî ãåíîì è ìåæäó
âèäîâåòå, êàêòî è óâåëè÷àâà ïîçíàíèÿòà íè çà ìîëåêóëÿðíèòå îñíîâè íà ïîëîâèòå
ðàçëè÷èÿ â îòãîâîðèòå êúì êñåíîáèîòèöè.

3.Hanumegowda, U.M., Wenke, G., Regueiro-Ren, A., Yordanova, R., Corradi,
J.P., Adams, S.P., Phospholipidosis as a function of basicity, lipophilicity,
and volume of distribution of compounds, (2010) Chemical Research in
Toxicology, 23 (4), pp. 749-755., DOI: 10.1021/tx9003825

Abstract
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Drug-induced phospholipidosis (PLD) is an adaptive histologic alteration that is seen
with various marketed drugs and often encountered during drug development. Various
in silico and in vitro cell-based methods have been developed to predict the PLD-
inducing potential of compounds. These methods rely on the inherent physicochemical
properties of the molecule and, as such, tend to overpredict compounds as PLD inducers.
Recognizing that the distribution of compounds into tissues or tissue accumulation is
likely a key factor in PLD induction, in addition to key physicochemical properties,
we developed a model to predict PLD in vivo using the measures of basicity (pKa),
lipophilicity (ClogP), and volume of distribution (Vd). Using sets of PLD inducers and
noninducers, we demonstrate improved concordance with this method. Furthermore, we
propose a screening paradigm that includes a combination of various methods to predict
the in vivo PLD-inducing potential of compounds, which may be especially useful in
lead identi�cation and optimization processes in drug discovery.

Àáñòðàêò Èíäóöèðàíàòà îò ëåêàðñòâàòà ôîñôîëèïèäîçà (PLD) å àäàïòèâíà õè-
ñòîëîãè÷íà ïðîìÿíà, êîÿòî ñå íàáëþäàâà ïðè ðàçëè÷íè ïðîäàâàíè ëåêàðñòâà è
÷åñòî ñå ñðåùà ïî âðåìå íà ðàçðàáîòâàíåòî íà ëåêàðñòâà. Pàçëè÷íè in silico è in
vitro êëåòú÷íè ìåòîäè ñà ðàçðàáîòåíè çà ïðîãíîçèðàíå íà ïîòåíöèàëà íà ñúåäèíå-
íèÿòà äà ïðåäèçâèêâàò PLD. Òåçè ìåòîäè ðàç÷èòàò íà ïðèñúùèòå ôèçèêîõèìè÷íè
ñâîéñòâà íà ìîëåêóëàòà è êàòî òàêèâà ñà ñêëîííè äà ïðåäîïðåäåëÿò ñúåäèíåíèÿ-
òà êàòî èíäóêòîðè íà PLD. Êàòî îò÷èòàìå, ÷å ðàçïðåäåëåíèåòî íà ñúåäèíåíèÿòà
â òúêàíèòå èëè òúêàííîòî íàòðóïâàíå âåðîÿòíî å êëþ÷îâ ôàêòîð çà èíäóöèðàíå
íà PLD, â äîïúëíåíèå êúì îñíîâíèòå ôèçèêîõèìè÷íè ñâîéñòâà, íèå ðàçðàáîòèõìå
ìîäåë çà ïðîãíîçèðàíå íà PLD in vivo, èçïîëçâàéêè ìåðêèòå çà îñíîâíîñò (pKa),
ëèïîôèëíîñò (ClogP) è îáåì íà ðàçïðåäåëåíèå (Vd). Èçïîëçâàéêè íàáîðè îò PLD
èíäóêòîðè è íåèíäóêòîðè, íèå äåìîíñòðèðàìå ïîäîáðåíî ñúîòâåòñòâèå ñ òîçè ìå-
òîä. Îñâåí òîâà ïðåäëàãàìå ïàðàäèãìà çà ñêðèíèíã, êîÿòî âêëþ÷âà êîìáèíàöèÿ îò
ðàçëè÷íè ìåòîäè çà ïðîãíîçèðàíå íà ïîòåíöèàëà íà ñúåäèíåíèÿòà çà èíäóöèðàíå
íà PLD in vivo, êîÿòî ìîæå äà áúäå îñîáåíî ïîëåçíà â ïðîöåñèòå íà èäåíòèôèöè-
ðàíå è îïòèìèçèðàíå íà âîäåùè ñúåäèíåíèÿ ïðè îòêðèâàíåòî íà ëåêàðñòâà.

4. Kirova, R., Georgiev, V., Rubino, B., Sampalmieri, R., Yordanov, B.,
Asymptotic behavior for linear and nonlinear elastic waves in materials with
memory, (2008) Journal of Non-Crystalline Solids, 354 (35-39), pp. 4126-
4137.DOI: 10.1016/j.jnoncrysol.2008.06.020

Abstract
In this review, we study the Cauchy problem associated to the equation of linear
and nonlinear viscoelasticity with memory. Our �rst point is the study of dispersive
properties of the solution to the linear equation of viscoelasticity with memory. The
decay estimates obtained in this �rst part are important to treat the corresponding
nonlinear Cauchy problem. The key novelty is the fact that we admit algebraic singularities
and decay at in�nity for the time dependent functions in the memory kernel. This fact
enables one to include models di�erent from the classical viscoelasticity problem, where
this kernel is smooth and exponentially decaying in time. c© 2008 Elsevier B.V.

Àáñòðàêò Â òîçè îáçîð èçó÷àâàìå çàäà÷àòà íà Êîøè, ñâúðçàíà ñ óðàâíåíèåòî íà
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ëèíåéíà è íåëèíåéíà âèñêîåëàñòè÷íîñò ñ ïàìåò. Ïúðâàòà íè òî÷êà å èçñëåäâàíåòî
íà äèñïåðñèîííèòå ñâîéñòâà íà ðåøåíèåòî íà ëèíåéíîòî óðàâíåíèå íà âèñêîçíà-
òà åëàñòè÷íîñò ñ ïàìåò. Ïîëó÷åíèòå â òàçè ïúðâà ÷àñò îöåíêè íà ðàçïàäàíåòî ñà
âàæíè çà ðàçãëåæäàíåòî íà ñúîòâåòíàòà íåëèíåéíà çàäà÷à íà Êîøè. Îñíîâíàòà
íîâîñò å ôàêòúò, ÷å äîïóñêàìå àëãåáðè÷íè ñèíãóëÿðíîñòè è ðàçïàä íà áåçêðàéíîñò
çà çàâèñèìèòå îò âðåìåòî ôóíêöèè â ÿäðîòî íà ïàìåòòà. Òîçè ôàêò ïîçâîëÿâà äà
ñå âêëþ÷àò ìîäåëè, ðàçëè÷íè îò êëàñè÷åñêàòà çàäà÷à çà âèñêîåëàñòè÷íîñò, êúäåòî
òîâà ÿäðî å ãëàäêî è åêñïîíåíöèàëíî ðàçïàäàùî ñå âúâ âðåìåòî.

5. Gatti, D., Maki, A., Chesler, E.J., Kirova, R., Kosyk, O., Lu, L., Manly,
K.F., Williams, R.W., Perkins, A., Langston, M.A., Threadgill, D.W., Rusyn,
I., Genome-level analysis of genetic regulation of liver gene expression networks,
(2007) Hepatology, 46 (2), pp. 548-557, DOI: 10.1002/hep.21682

Abstract
The liver is the primary site for the metabolism of nutrients, drugs, and chemical agents.
Although metabolic pathways are complex and tightly regulated, genetic variation
among individuals, re�ected in variations in gene expression levels, introduces complexity
into research on liver disease. This study dissected genetic networks that control liver
gene expression through the combination of large-scale quantitative mRNA expression
analysis with genetic mapping in a reference population of BXD recombinant inbred
mouse strains for which extensive single-nucleotide polymorphism, haplotype, and pheno-
typic data are publicly available. We pro�led gene expression in livers of naive mice
of both sexes from C57BL/6J, DBA/2J, B6D2F1, and 37 BXD strains using Agilent
oligonucleotide microarrays. These data were used to map quantitative trait loci (QTLs)
responsible for variations in the expression of about 19,000 transcripts. We identi�ed
polymorphic local and distant QTLs, including several loci that control the expression
of large numbers of genes in liver, by comparing the physical transcript position with
the location of the controlling QTL. Conclusion: The data are available through a
public web-based resource (www.genenetwork.org) that allows custom data mining,
identi�cation of coregulated transcripts and correlated phenotypes, cross-tissue, and
cross-species comparisons, as well as testing of a broad array of hypotheses.

Àáñòðàêò ×åðíèÿò äðîá å îñíîâíîòî ìÿñòî, êúäåòî ñå èçâúðøâà ìåòàáîëèçìúò
íà õðàíèòåëíèòå âåùåñòâà, ëåêàðñòâàòà è õèìè÷íèòå àãåíòè. Âúïðåêè ÷å ìåòà-
áîëèòíèòå ïúòèùà ñà ñëîæíè è ñòðîãî ðåãóëèðàíè, ãåíåòè÷íèòå ðàçëè÷èÿ ìåæäó
õîðàòà, îòðàçåíè â ðàçëèêèòå â íèâàòà íà ãåííà åêñïðåñèÿ, âíàñÿò ñëîæíîñò â èç-
ñëåäâàíèÿòà íà ÷åðíîäðîáíèòå çàáîëÿâàíèÿ. Òîâà ïðîó÷âàíå îòêðèâà ãåíåòè÷íèòå
ìðåæè, êîèòî êîíòðîëèðàò åêñïðåñèÿòà íà ÷åðíîäðîáíè ãåíè, ÷ðåç êîìáèíàöèÿ îò
øèðîêîìàùàáåí êîëè÷åñòâåí àíàëèç íà åêñïðåñèÿòà íà ìÐÍÊ ñ ãåíåòè÷íî êàðòî-
ãðàôèðàíå â ðåôåðåíòíà ïîïóëàöèÿ îò ðåêîìáèíàíòíè èíáðåäíè ùàìîâå ìèøêè
BXD, çà êîèòî äàííè çà åäíîíóêëåîòèäåí ïîëèìîðôèçúì, õàïëîòèï è ôåíîòèï ñà
ïóáëè÷íî äîñòúïíè. Ïðîôèëèðàõìå ãåííàòà åêñïðåñèÿ â ÷åðíèÿ äðîá íà íàèâíè
ìèøêè îò äâàòà ïîëà îò ùàìîâå C57BL/6J, DBA/2J, B6D2F1 è 37 BXD, êàòî èç-
ïîëçâàõìå îëèãîíóêëåîòèäíè ìèêðî÷èïîâå Agilent. Òåçè äàííè áÿõà èçïîëçâàíè çà
êàðòîãðàôèðàíå íà ëîêóñè ñ êîëè÷åñòâåíè ïðèçíàöè (QTL), îòãîâîðíè çà âàðèà-
öèèòå â åêñïðåñèÿòà íà îêîëî 19 000 òðàíñêðèïòà. Èäåíòèôèöèðàõìå ïîëèìîðôíè
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ëîêàëíè è îòäàëå÷åíè QTL, âêëþ÷èòåëíî íÿêîëêî ëîêóñà, êîèòî êîíòðîëèðàò åêñ-
ïðåñèÿòà íà ãîëÿì áðîé ãåíè â ÷åðíèÿ äðîá, êàòî ñðàâíèõìå ôèçè÷åñêàòà ïîçèöèÿ
íà òðàíñêðèïòà ñ ìåñòîïîëîæåíèåòî íà êîíòðîëèðàùèÿ QTL. Çàêëþ÷åíèå: Äàí-
íèòå ñà äîñòúïíè ÷ðåç ïóáëè÷åí óåá-áàçèðàí ðåñóðñ (www.genenetwork.org), êîéòî
ïîçâîëÿâà ïåðñîíàëèçèðàíî èçâëè÷àíå íà äàííè, èäåíòèôèöèðàíå íà êîðåãóëèðà-
ùè òðàíñêðèïòè è êîðåëèðàíè ôåíîòèïè, ñðàâíåíèÿ ìåæäó òúêàíè è âèäîâå, êàêòî
è òåñòâàíå íà øèðîê ñïåêòúð îò õèïîòåçè.
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