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LOOT TRANSCRIPTIONAL SIGNATURE OF MFCOBACYERIUM FURERCULOSIS
INFECTION

TECHMNICAL FIELD OF THE INVINTION

The present invdption relates in gencral to the field of Myeehacferitm tubercudoris infection, and more,
particutacly, 1o 2 sygiem, method and apparaius for (he diagnosis, progoosis and menitaring of laen gid

active Mycobacierium Neberculosiy inlection and discase progression before, during and after treatment,

LENGTIY TABLE

The patent application containd\e lengthy fable section. A copy of the iable is avatlable in elecironc fonn
from the USPTO web site (hitpe/Aegdatansplo.gov/). An electronic copy of the table will also be available
from the USPTO upon request and paxment of the fee sei forh in 37 CFR L1S(BY3).

BACKOROUND OF THE INVENTION

Without limiting the scope of the invention, itybackground is deseribed in conncetion with the identification

aad treatment of Mycobacierium Tuberewtosis infogtion,

Pulmenary tuberculosis (FVBY is a major and increatipg cavse of morbidity and mortatity worldwide caused
by Mycohacterium tuberewlosis (M. fuberculosis). However, the majority of individuats infected with A

ruberenlosis remein asymplomalic, retaining the InfectionNg a latent form and i is thought that this Jatent
wfimenn, SH & McMichael, AJ, Nat Med,

tetits willl Crohn's Discase o Rheumsioid

stale is maintained by an aclive immune response (WHC,

20005). 'THis is supported by reports showlng that treatment of §

Arthritis with ani-TNT antibodies, restlis in improvement of autoimune symptoms, but on the other hand

causes reactivation of T in patients previously in contact with M) wbercnosis (Eeaney, The inomune

response 1 M. tuberculosls is multifactorial and includes genclically de rined hest faclors, such as TNE,

and IFN-y and 11,-12, of the Thi axis (Keviewed in Casanava, Ann Rev; Nowporl). However, imtune lls
fromn adull pulmenary TB patients can produce [FN-y, IL-12 and TNF, and {FN-y tlcrapy does not help 1o
ameliorate diseasc (Roviewed io Reljic, 2007, J Interferon & Cyt Res., 27, 353-63)
wwmber al host immune faclors are involved in protection against M. tubereudosis

Jatency. Thus, a knowledpe of host faetors induced in Jatent versus active T3 may provije tnformation with

suggristing (hal @ broader

d the maintenance of

respeet Lo the Immune response which can contro infzetion with M. tuberculoxis.

sputumy, and 1hus additional sampling is reguired by bronchoscopy, an invasive procedure, Ve 1o (he
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Nnitations in the disgnosis of PTB, smiear negative patients are sotnetimes (ested for tuberculin (PPD) skin
readyivily (Monlowx). However, tubcroulin (PP skin renclivity cannotl distinguish  between BCG

vaccintion, Iatent or active TR, In response 1o this problem, assays have been developed demonstiating

by # delayed 1ype Wypersensitivity reaction when the padieint is intradermally challenped with PPD, opether
with an IGRA positivi result, in the absence of clinies] symploms or signs, or indiclegy supgestive of active
disease. The reactivalioNe! latent/dormant fubetenlosis (TI3) presents a major health hazard with e risk of
transmission to other indjviduats, and thus biomarkers reflecting differcnces in Jatent and sctive TB patiants

would be of use in disesse manapemont, panliculariy since antj-imycobacterial drug treatment is arduous and

oan resull i soriows side-ciiects,

MARY O THE INVENTION

The present invention includes methods dod kits for the fdentification of latent versus active tuberoulosis

{TI} patients, as compared 1o healthy contdols,  In one embodiment, micrearsy analysis of bleod of a

distinct and vecipracal innwne signature is wsed\do detenmine, diagnose, track and treat faiont versus active

{ubereutesis (T3) patients,

In one embodinent, the present fnvention includes mdods, systems and kits for distinguishing between
aclive and tatewt AMycobactorinm inberenfosis infection\n a patienl suspected of being infeciod with

Myctbacterinm teberenfosis, the method including the steps W ottainiig a gene expression dataset fron: a
whale blood sample from the paticnl; determining the differenti

gene expression madules that distingaish between infecled pafients

expression of ong or more lranscriplional
ad noreinfected individuals, wherein the
dataset demsonstrates an agpregate change in the levels of polynucleotides in the one or move tanscriptional
gene expression modules as compared 10 matelied nonsinfected individpals, and distinguishing between
active end latent Mycohactarium tnbercidosis (T3} infection based on the oe of more transcriptiona) penc
expression modules {hat differentiate between active and Jalent infiction. Tas ohg aspecd, the invention may

abso include the siep of using the determined comparative gene product informatienNp formulate o diapnosis.

It anothier aspect, the method may also include the step of using the determined comdarative pene prodil

information fo formulate a proguosis of e step of vsing the defermined comparaye gene product

information to formalae a treatment plan. It one alternative aspect, the methed may inelkde e slop of
inclde &

w33,

(1139

distinpuishing paticnts with batent 193 from active 1B patients. I one sspect, the module m
datazet of the pencs i modules M1.2, MEI, ML4 MLS, M6 M2, M4, M2.E, M31, M3
M3.4, M3.6, M3.7, M1.8 or M1.9 to defect setive pulmonary infection. L another aspect, the mody
inchude o dmased of the penos in modules MLS, M2, M26, M210, M1.2 or M3.3 16 deleot & Esdent
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diection. Tn yet another aspeet, the foflowing penes are down-regulated in active pulinonary infection (T3,
JAd, CI3ZS, ZAP-TO, IL-7R, CI32, SLAM, CORT and GATASL. 1 one specific aspect, the expression
profildofthe modules in Figure ¢ i indicative of antive pulmonary infection and the expression profiic of the
modelos N Fipore 0 is indteative of ltent infestion. 1t has been found that the underexpression of genes in
modules MNS, M3.6, M3.7, M3.8 and M3.9 is indicative of active infaction. M hus alse Leen found that the

overexpression Xyl genes in modules M3,1 i indicative of active infection.

In yet another agped of the present invention, the method may also include the siep of dstinpuishing TH
infeciion from other bheterial infections by delermining the pene expression in modules M2.2, M2.3 and
M3.5, which are overexprrgsed by the peripheral blood mononuctear cells ar whole blood in infection ather
than Mycabacterium. Ahergively, the method may include the step of distinpuizhing the differentinl angd
reciprocal transcriplional signathyes in the blood of latent and active T13 patients using wo of more of tic
fotlowing modules: M1.3, Mb.4, NM1.5, MLE, M2.1, M2.4, M2.8, MA.1, M3.2, M3.3, M3.4, M3.6, M3.7,
M3.8 or M3.9 for netive putmonary iNection and modules M1.5, M2}, M2.6, M2.10, M2.2 or M3.3 for &
fatent fnlection. Vixomples of the penedthat are upregulaied in active pulmonary TH inlection versus a

healthy patient are selected from Tnbles 7A, 71, 75, 7} and 7K, Further examples of the genes that are

downregelated in aciive pulmonary T8 infectidy versus 4 healthy patient are selected from Tables 78, 7C,
TE, TE, TG, TH, TL, M, TN, 70 and TP, In one dpeeilic aspoet, the gones that are upregulated in lalent T13
infection versus a healthy patient niay be sclesied frow Table S3. In another specifle aspect, the penes 1hat
are downregilated i fatent Ti3 infection versus a healtl patient may be selected from Tables 84, 8C, 8D,

85 and g3,

Ancther embodinent of the present invention is & method fox distinguishing between active and latent

Mycobaeteritn tuberculosis infection in a patient suraprclod being inlecled with Myoobacterban

tnberefosis, the method inchiding the steps oft obtai ning A firsl gens

clinical prowp with active Mycobacterium fuberenlosiy inlection, & seeot

pression datase! olvained fram a {irs(
Eené expression dalasel oliained

from a seeomd clinjcal group with a fatent Myeobacterium tubercalosis infeetion patient and & (thiid gene

exprission datasel olained from a ciniest group of nen-infected individualyy generating 2 gene cluster

dataset comprising the difforettin expression of genes between any two of B first, sccond and third
detesets; and determining a unigue pattern of expression/representation That is indicatve of lntent infeotion,
active infection or being healthy, In one aspect, eacl: ¢linicat proup is scparaled intey wnigue patlern of
exprossiorepresemation for cach of the 130 penes of Table 6.l anotber aspect, valueN\for the first and
third daasets arc compared and the vajues for the dataset from the third dataset are subtracted\herefvont. In
another specific aspect, the values {or the sceond and third dutasels nre comparcd and the vales Tor the
datasel fron the thivd dataset sre subtracted therelrom. In one specific embodimeny, the melivdd mazjunther
inchude the step of comparing values for two different datasets and steldracting the values for the remalging:

dalrset 1o distinguish between a patient with 2 latent infection, & patient with an active infoction and 2 non-
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an. The methid mey &lso include the step of distinpuishing paticnls with latent 113 from active

treatment
TH paiients 1Y analyzing The expressionfrepresentation of penes in the pene and patient clusters.

I one specific asgect, the mothod may further include the step of detemmining the eapression lovels of the
penes: STIGALG, \PADM 4, TNERSFI12A, VAMITE, BRIZ, RGSI9, PILRA, NCF1, LOOCGES2GMH,
FLAUR(CDET), SIGLRCS, BIGALTY, IBRDC3NKLAM), ALOXSAP(FLAP), MMP9, ANPEPCATN],
MNALPIZ,  CSF2RA, INGR{CDI126), RASGRM, THNFSFI4(CR25EY, NCF;-‘-, HEZ, ARIDIA,
PGLYRPI(PGRPY, which arc\mderenpressediunderreprosented in the blood of Laternt TB patients bt nat in
the bood of Healthy individual\or Active TB patients. In another specific aspect, the method may further
include the step of determining the expression Iovels of the genest ABCGT, SRERFY, REPT(CREPA),
C220085, FAMIOES, S100P, LOC6498T77, UBRTDI, PSTPIP-1, RENIED, PGM2, SULT2, FAMYAL, HOM-
THS-103, NDUFATFL, CESL, CYP2ZTRI, FLIS3GN, GPRITY, MIDIIPM(MIG-IR), PSDM, SFIAL,
MOWV{OCN3Y, SGK{SGEI), CIESRI, L 42035, which are overexpressedfoverrepresenied in the biood

of Healthy control individuals bul were undorokpressed/undenepresented in the blood of Latenl T3 patieis,

of Active TE patients.  In anober specific aspect, the
e exprossion levels of the penes; ARSG, LOCIB4757,

and enderexpressedfunderrepresented in the blo
meghad may fierfher include the siep of determining
MDb4,  CRNEKLY,  ILE,  LOCIssdl,  CD30QLDE, NI,  PBHRGE, NP, which  are
overexpressedfoverreprosented in the blood of Realthy individeals, are underckpressedimderrepresented in
the Blaod of both Eatent and Active T3 patients. 1n one specific aspect, the method may further include the
step of determining the cxpression levels of the penes: PSMRE(LMIPT), APOLS, GRPZ, GRPS, Gk,
ATE3, GCHL, VAMPS, WARS, LIMEL NPCZ H-15 \NMTKZ, STXIHPHLA), which ac
cvarcxpressed/overrepresented in the blood of Active T, and underexyressedfunderreprescied in the blood
i, the method mey furiher inclide
the  step ol  determining  the  exprossion levels of the  penes\ FLITIZSODRAMY,  JAKZ,
GSDMDCIIFSLYFKSGH),  SIPAILL, [2680400KKIAAIG32), ACTARACTSA), KUNMBI(SLO-
BETA), which are overexprossedfoverrepresented  in bloed  fiom  Achye T patients, and
underexpressedfunderrepresenied in the blaed Trom Latend T3 patients and Healthy Xomra] individuals, 1
one specilic aspest, the method may further include the step of detemmining the expiession levels of the
fenes:  SPTANL,  KIAAD{THNppIXREPD,  FAMESB(NSED), SBLM, ILIMA, MRPS3,
FER40246](TL.23A), PRECAPKCA), CCDCAY, CDS20CIWAZY, 3890241 J{ZEMA04), MCOCTIMOCAMR),

of Latent TI3 patienty snd Teakthy control individuals. In one specific as
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AL, MBNE3, RHD, STHRAY D), PPRIRI, [300730HPIPSKIA)Y, AMFR, FLIZ24TI, CRAT{CATT),
PlLAZSEC ACOTHACTHACH]D,  RNFI#2, KLRCIHNKGIE), HILADPIE, which = ete |
essedfunderrepresented in (e blood of Healthy Control individunls, overespressedioverreprasented

in the biood W the Latent T3 patients, and overexpressed/overrepresented in the blood of Active TB patiems,

Yot ancther embydiment of the present invention is 2 method for distinpuishing between active and lstent

mycobsclerfium  (uberevlosis infection in & patieni suspected of belng infecled with Mycobacteritm

snberculpsis, the methg including the wieps of: oblaining a gone expression dataset from 8 whole blood

sample; sorting the gene Wepression detasel inta one or more transeriplional gene expression moedutes; and
mapping he differential edgression of the one or more franscriptional pene expression modutes that

tent Mycobacterium fuborcutosis infection, thereby distinguishing belween
ercidesis infoction, In one aspect, the datasel includes TRIM genes. In
ong fspect, the datasel includes M penes, specificatly, TRIM 5, 6, 19{PMLY, 21, 22, 25, 68 are
overrepresented/expressed in nctive pubponary TB.  in one aspect, the datases of TRIM genes, includes
fexpressed Gy active pulmonary TH.

distinpuish between active and

aetive and katent Mycabacierfum §

TRIM 2B, 32, 51, 52, 68, arc underepresent

Another embodiment of the present inventionNg # method of disgnosing & patient with active and latent

Mycobactertum  tubercudosis infeclion in a patent suspecled ol being infeoted with mycobactenem

tuberculasis, the method comprising detecting differsptiad expression of one or mare transeriplional gene

expression modules that distinguish between infecied and non-infected prticms oblsined from whole blood,

wherein whole Ulood demousirales an agpregale change inNgie levels of polynucieotides in the one or more

transcriptional pene expression modules as  compared malched not-infecied  patients,  thoreby

distinguishing between active and {stent mycobacterium tubenelesis infection.  In another aspest, the

mmethod includes one o1 more of the slep of: using the detennined Sgmparative gene product informiation to

formulale & dingnosis, the step of using the delenmined comgrarative gehg product information o formulate a

prognesis and the step of using the determined comparative pene priyuet informstion o forrmulate s
treabment plan. In one alternative aspect, the method may include the step\of distinguishing patients with
latent TR from active TR patictms. In one aspeet, the module may include a dedgsed of the penes in modeles
ML.Z, ML, ML4, MLS, MLE, M21, M2A4, M2AE, M2 1, M32, W33, M3.4, M3, M7, MEBorhid o to
detee! active pulmonaty infestion.  In apocther aspedt, the medule may include o Satased of the pongs in
modules MLS, M2.1, M6, M2.10, M3L2 or M3.3 o detect a latenl infection. In ye\another aspect, the
foblowing genes are down-repubated in active puimonaty infection CI3, CTLA-4, CDZENZAP-TO, 1L-TR,

Ci32, SEAM, CCRT and GATA-3. In one speeific aspect, the expression profite of the modules in Figure 9

M1.7, MG and M9 is indicative of active infection. B hoas alse been found that the overexpression of

penes in modubes B30 is indicative of active infection.
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lo v ancther aspect of the present fnvention, the method muy #lso inelede the step of distinguishing T13
infootioN from other bacterial Infections by determining the penc expression in modules M2.2, M2.3 and
M3.5, whish are overexpressed by the peripheral hlood mononuclear cetls or whole blood in Infection other
than MveobaXerium,  Allernatdvely, ilic method may include the step of distinpuishing the differantinl and
reciprocad transexiptional sipnatures in the blood of latent and active T8 patienls using two or more of the
following moduted\ M1.3, M1.4, M1.5, MELE, M2.I, M24, M2.8, M3.1, M32, M3, M34, M6, MY,
M3.& or M3.9 for acliye pulmonaty infection and modules M1.5, M2.1, M2.5, M2.10, M3.2 or M3.3 for a
g5 of the penes thal are uptepulated in active pulmonary Ti3 infection versus a
healihy patient are, selcoted fiom Tables 7A, 7D, 71 73 and 7K. iFurther examples of the genes thal are
downregulated in active pulmgaary TH infection vorsus a healthy paticnt are selceted from Tables 78, 7C,
7E, TFH6, TH, T, T™, TN, 7ONand 715 In one speeific aspest, the genes tiat are upreguiated in Tatent 13
infection versus o healthy patient miy be sclected from Table 813, In another specific aspect, the penes that
hoversus & healihy paticat may be selected from Tabdes 84, 5C, 81D,

latent infeetion,  Bxam

are downrepulated in latent T infoot]
8E and BF,

Anether embodiment of the present inventdon is a kit for disgnosing a patient with active and latent

mycobacterium tuborenlosis infection in a peient suspected of being infocted with Mueahacterium

fubercutosis, the kil that includes a pene exprossion\detecior Tor oltaining & gene expression daiaset from ihe

patient; aud a processor capable of comparing the geNe expression to pre-defined penc module dataset that

distinguish between infected and non-infecied patients btained from whole Sload, wherein whole Bload

demonsirales an apgregale change in the Tevels of polynudeotides in the one or more transcripional penc

cxpression modules as compared 10 matched noa-infected patidgts, thereby distinguishing beiween active and

ladent Mvoobacferfian tuberculosis infection,

Yel mother cmbodiment includes a system of diagnosing 2 patient\with active and Jatent Myocobasterfum

tuberculosts infection comprising: a gone expression dalaset frons the atient; and a processor capable of

camparing the gene expression 10 pre-defined pene module datasel that Wistinguish between infocted and

non-infected patients obtained from whole blood, whorein whele blood demohstrates gn apgregate chanpe by
the levels of poiynucleatides in the ane or inere wansoriptional pene expressidg modules as compared 1o
iacierivm uborolosts
 MEE, M3, W32,

1.5, M1, M2.6,

matched son-infected paticms, thereby distingaishing between active and alent M
infection, whercin (he modufes are selected from M1.3, M1.4, M1.5, M1.8, M2.1, M2)
M3.3, ME4, M3.6, M37, M3.8 or M3.9 for active pulmonary infection and modules
M2.10, M3.2 or M3.3 for a talent infection,

BRWF DESCRIFTION OF THE DRAWINGS
For a more complete understanding of the featwres and advantspes of the present invention, referencs is now

made 10 Whe detailed description of ihe invention along with the accampanying fiperes and it which;
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Figure 1 shows e pene arey expression resufts Trom 42 participats, penes presend in 81 least 2 samples
(FPALSY, pones 2 folds over or onder represented conpared with median, clustered by Pearson Correlation

ecnparitg active PTE, latent 113, healihy BCG won-vaccinated comtrols and healhy BCG vaccinated

cnirels;
Fipure 2 shows\the pene array cxpression resulls from PALZ, 2 fobds up or down expressed, fillered for
m differences by cxpression between clinical proups using a non-paiainelic tost

statistically signif
A1, with Benjamini-Hochberg comection (1473 penes) and ndependentty elnsiered

(Rruskal-Wallisy, P =

using Pearson comelnliod\eomparing active PT33, Iatent T)3 and healthy controls;

Figumes 3A — 313 show the gene array expression results from 2AL2, 2 folds up or down expressed, filiered

for siatisticathy significam diffspences in expression beiween cinical groups using & non-paramelric 1es!

{Kruskat-Watlish, ¥ < (.01, with Renjamini-llochberg correction, and then filiered for the prosence of 1he

gene oniplogy term for biological phocess “invnune response” in the gene ammelation and independenly

clustered using Peargan corredntion (138\genes), These 158 penes are shown separated into 4 fgures {34 —
313 for jepibility.

Figure 3A shows gene arroy expression resdlis comparing aelive PTB, latent T, healthy BCG nen-

Figute 3B shows gepe stray ewspression resulis colgparing aclive PTE, latend TB, healthy BCGQ non-

vaceinated controls and healthy BOG vaccineted contiols;

Figure 3C shows gence array expression resulls comparinyy sctive PIB, latemt T, healthy BCG non.

vaccinated controls and healthy BOG vaceinated controls;

Fipure 31 shows pene amay expression resulls companing act latet TB, healthy BCG non-

viresinated conlvols and healthy BOG vaccinated confrols;

Tigure 4 shows the gene array expiession resulls from 42 participamnts, péges present in at least 2 samples
{PALZY, penes 2 folds over or under represented compared with median, Genedselected as TRIM: - clustered
by Pearson Correlition comparing active PTT, latond T13, healthy BOG non-vacdjnated controls and healthy

BCG vaccinated controls,

Figari: A shows detail from the gene array expression results from 42 participants, genes presont in al besst 2

samples {PALDY, penes 2 folds over of under represented compared with wedian, cluNered by Pearson
Corrolafion comparing aclive PTB, latent TB, heallhy BOUG non-vaccinaied conlrols an
vaccinated controls, showing that inhibifory immuanocepulatory ligands (PRLI/CD274, PIXYL

overexpressod 1 active T patients,
Figure 513 slwows the unliltered gone aray expression resulls that demeonstrate thet PDLI is only expresded in

sctivie TH pationts:



1y

20

25

30

Fipage G shows 1he pene anay expression resubis Gltored for genes present in at feast 2 samples, 2 folds up or
dewi
(P,
using Posrs
healtthy BCG wgcinated controlg;

eproseied” compared 1o median, slatistically sigoificantly differentially expressed across proups
sskal-Wallls non-parameteic test with Bonferroni comestion) (46 penes) independently clustered
correlation, comparing active PR, lotent TH, healthy BCG non-vaccinated controls apd

ene array expression resels fllered for genes present in ol Jeast 2 samples, 2 folds up or
pred 1o medion, statisticatly significantly differentially expressed scross proups
1on-paemedric (o5 with Benferront correction} (18 penes) independently clustered
gomparing sctive )72, lotent TB, healthy BCS non-vaceinated condrals and

Figure 7 shows th
down ‘represonted!
{10058, Kriskab Walli
using Pearson correlation,
healthy BCG vaccinated conngs;

Figre BA shows that the resal\el merging different stalistical filters applied to the list of penes fillered
or down 'represented” compared Lo medlan, discriminates between ol
wown are statisticatly signiffeantly differentinlly expressed between
ann-Whilney nop-prramelric (esf with ne correction} plus the
fally cxpressed between Aclive and healthy (I<0.5, Wilcoxon-
i correction) — 119 penes in todal independently clustered

present in & least 2 samnples, 2 folds
three clinical proups. The ansoripls
Latent and healthy (1<0.003, Wileoxon
transcripts statistically sipnifcantly differen
Man-Whitney ner-parametric test wilh Bonfc
using Pearson correlation (clusters of patients/clingl groups are presented horizontally and clnsters of penes

are presented vertically), These 119 genes sre shown\separated into 5 furlher fipures (813 —8F) for legibiliy

and (o show that subgroups of these genes may also besed to distinguish between different clinjeat proups
{i.c. between Avdive, Lolent and Healthy). '

Figure. 8B shows the gene array expression resulis (ihered Tor\genss present in 2t feast 2 samples, 2 Sobds up
or down ‘represenied’ compared to median, transcripts statistsgily significantty differentially sxpressed
between Latent and healthy (P<0.008, Wilcoxon-Mann-Whitney Won-parameliic fest with no correction)
PLUS transcripts statistically significantly differentially ospressed betwoen Active and healthy (1<0.5,

Witcoxon-Mann-Whitney non-patamotric fest with Bonfermoni correcon) (clusters of patienty/clinical
proups are presented horizontally nod clesters of gones are presented vertical

Figure BC shows the gene array expression results filtered for genes present in N Jeast 2 samples, 2 folds up

or down “represcnied’ compared to median, fransaipts siatistically sipnificanti) differentially expressed
hegween Latent and healihy (P<0.005, Wilcoxon-Mann-Whitney non-parametric 109 with no COSTECTioN)
ILUS transcripts statistically sipnificanily difforentially expressed between Active dpd heslthy (P05,
Wilcozon-Mann-Whitney non-parsimetsic et with Bonferrani correction);
Figgure. 810 shows the gene atiay expression resolts filtered for genes present in ot least 2 sempdes, 2 folds L
or down ‘represented’ compared 10 median, transcripts statistically sipnificantly differentiall\expressed

between Latent and healthy (P<0.005, Wilcoxon-Mann-Whitncy nen-parametric 16t with no colection)
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PLUS tamscripts statistically sigoificanly differemiclly cxpressed between Active and healthy (1P<().5,
n-dann-Whiney non-paramelric st with Bonfeironl correction) {clusters of patients/cliniest

sroups ardpreseled horvbzontally and clusters of genes are presented vertically);

5 the ene array expression resulls Gllered for genes present in al teast 2 samples, 2 folds upy
pled” compared 1o edian, transcripts statistically sipnificantly differentinlly expressed

Figure SE gy

3

or downo ‘repre

between Tatent and healthy (P<0.005, Wilcoxon-Mann-Whittey non-paranietrie lest with no correction)
PLUS transcripts statiically sipnificontly differemially oxpressed bewween Active and healthy (P<(.5,

Wiicoxen-Mann-Whitney\ non-paranetric test with Roenferreni coarrection) (clusters of patients/clinical

graups are presened horizondally and closters of penes nre presented vesticaliy);

pressian resulls fiktered for genes present in at least 2 samples, 2 folds up
median, transeripts statistically significanily differentinlly expressed
Wileoxon-Mann-Whitney non-paramettic test with no comection)

Figure F shows the gene sivay
or down ‘represented’ compared
betwsen Lalent and hoalthy (P<0.00
PLUS transeripds statisttenlly significan
Wilcoxon-Mann-Whilney  pon-parametric
groups are presented horizontally and clusicrs oRgenes are presented vortically),

dilferemtially expressed between Active and heslhy (P<0.5,

t with Bonferroni comectiom) (clusters of patientsfclinical

Figure % shows the penc array cxpression resubts ot o pene module pnatysis of PTB{9} vs Control(6): from

5281 genes, filtered for PAL2, statistically significs
healihy controls by WilcoxooMann-Whitney-lesl, p<,03, with o multi-test correction; and

by differentislly expressed between acfive 1713 and

Figure 10 shows the pene amay expression rosults from Yeom o gene module analysis of LTHE(S) vs

Control(6): from - 3137 genes, filered for PALZ, siaiistically shgnificantty differemially expressed between

aclive FT1 and healthy controbs by Wikcoxon-Mann-Whitney-test, (.05, with no muiti-fest cotrection.

DETAILED DESCRIFTION OF THIE INVRNTION

While the meking and using of various embodiments of the present inventioy are discussed in detuil Bolow, it

should be apprecinted that the present ivention provides many applicable Iventive concepts that oan be

embaodied in a wide variety of specific contexts, The specific embodiments dgeussed herein we merely

illustrative of spectiic ways o make and use the invention and do nel defimil the scole of the invention.

Te fucititate the understanding of this invention, a number of fenms o defined below, Nerms defined herein

have meanings as commonty understond by a person of ordinary skill in the areas relevnt 1o the present

invention, Terms such as “a®, “an® and *“the™ are not intended 1o refer to only a sinpular entky, but include

desciibe speeific embodiments of the nvention, bat (heir usape doas not delimit the invention,
cutlined in the claims. Unbess defined otherwise, all rechhical and sclentific toms used herein ha
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crenices provide one of skilt with a generab definition of many of the terms used in this ivention:
SindNeion et al, Pictionary of Microbfology and Molecular Biotopy (2d ed. 1994} The Cambridpe
Biciiongry of Science ond Technology (Walker ed., 1988); The Glozsary of Geneties, STH ED., R, Riepger o

ispdation snd muWTeation of nucleic acids are deseribed in detsll in WO 970365, WO 97227317, Chapter 3

of Laboratory TechRigues in Bigchemistry and Molecoiar Biology: Tybridization with Nuckeic Acid Piobes,
Fan 1. Theory and Nyclefe Acid Preparation, (P Tijsser, o) Blsovier, WY, (1993); Sambrook, o g,
orgiory Manual, Cold Spring Herbor Press, WY, (YRS and Curvent Protoeols in

Fo M. et al, eds) Jobo Wikey & Sons, Inc., Mew York (1987190993 ineluding

Malecolar Cloning: A j
Molecular Hiclogy, {Ausy

supypHemernts.

BIOINFORMATICS DEFINITIONS

y ilem or information of interest {generally 1exingl, including noun,
yibod, nameric characlers, efc.). Therefore, an object 15 anyvihing
1 can be obtained, idontificd, andfor scarched from o sowce.

mity of interest such a5 gene, prolely, disease, phenolype,

As used horein, an Yobject” refirs {o
verh, adjective, adverh, phrase, senlcnee,
that can Torn: a relationship and anyibing
"Obfects™ inchade, bl are not Hmited Lo, an
mechanism, drug, ete. Tn some aspects, an object ihay be data, as forther desoribed befow,

As used heroin, A ‘velationship” refers 1o the co-peeNTenee of chjects within the same unit (e, a plirase,
stqtence, two or more fines of 10xt, & paragraph, a seotdon of a wobpape, 2 page, 5 magazine, pape, book,
ele.), Momsy be texd, symbols, numbers and combinations, ¢
As used hetein, “meta drla content” refers 1o information as 1o Mo organization of text in a dala source. Mels
or can be collection-specific. Bxamples
le Catalog {MARC) records used {or

¢ Mekup Language (XML, Mela

data can comprize standard metedala such as Dublin Core motad
of meadata formats include, bl are not linnited 1o, Machine Read
library catafops, Resource Pescripion Format (RDF) and the Bxtens:

oljests may be penerated manuelly or threugh awomated information exfragtion alporitiuns,

As used hereln, an “engine™ refers 1o programn that perforns 4 core or essemin} function Tor siler programs,

For exemple, an egine miy be z centeal propram iv sn operaling system oX applicalion program di
coordinaies the overall operation of other programs, The ferm “engine” mny Nso refey 10 4 propram
containing an algorihm that can be changed. For example, » knowledpe discovery enlyne may he desipned

so it ils approach Lo idontifving relationships can be changed to reflect new rules of idenNfying and ranking

refationships.

As wsed hereln, “semantic avalysis® refors (o the Hentificnt{on of relationships between wards Ihgt represent

sintiiar concepts, ¢.p, thouph seffi: removal or stemiing or by emploving o thessurus, “Statistical\natysis”
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represent Nifferen! concepts, Steftstical analysis of phrase co-ocourrence can help to resolve word sense
ambiguity. "Syptaclic anabysis” can be used 1o further desrease ambipeity by par-of-speech anakysis. As
or inere of such analyses are referved o more penerally as “lexical analysis.™ “Arnificiat
ers Lo mathods by which a non-dwnman devics, such a3 2 compuler, performs asks thal

atewortiy of “imtelligent”” lixamples include identifving pictuees, understanding

used hereln, on
intellipenee (ALY
Iewnins would deem

spoken words or writlen %, atd selvinp problems.

Terms such Ydata™, “datesetX and “information” are ofen used interchangeably, as &re “information™ and

“knowledee” As used herein, *Sata” is the most fundaments] unit that is an empirical measurement or sct of

measwrements, Datd is compiled t\contribute Lo information, bw 3 i3 fundmnenially independent of it and

may be combined into a dataset, that 13\ a set of data. Infennation, by contrast, is derived from inlerests, e.p.,

date {the unit) may be gathered on cihhelly, gender, heiglt, weight and diet for (ke purpose of finding

variables corrclaied with tisk of cardiovasciler disease. [owever, the same date could be used 16 develop a

formuaba or to cregte “information” gbowt di references, Le., likelibood that ceriain prodocls it o
3] '

supenmarke! have n higher likelihood of selling.

As used herein, the term “database™ refers to rephhtories 1oy raw or compiled data, even if various

informational facets can be found within the data fields\ A detabuse may include one or more detasels. A

database is typically organized $o s contents can be accessed, managed, and updated (e, the dalzbase is

dynamic). The tenn “database™ and “source™ are also used intdxechangeably in the present invention, because

prinsry sourees of dati and information arc databases. However, X “source database™ or “source data” refers

in gencrel to data, ¢.g., vnstructured text andfor struciured data thet Me input into the system for identifying

objects and detennining relationships. A sourse database may or may niy be a relationat datnbase, However,

a system dmabase vsually includes & relational dutabase or some equivaldgt type of dateluse which stores

values relating to relationships between objects,

As used hierein, 8 “system dalabuse” and “refational datebase™ are vsed inlerchongeally and refer 1o one or

mare collections of datn orpentzed ay 2 set of ablos comtaining data fined e pasdelined categories, For

exarple, & dalsbase table may comprise one or more colepories defined by columns (&g atuibutes), while

rows of the database may contuin 2 unique object for the catepories defined by the columny, Thus, an object

such ae the idemity of a gene might have columns for its presence, absence andfor tevel of edpression of the

gene. A row of a relstionn] database may also be reloored (o as a “sct™ and is penerally defined Dy the velues

of its eofurmns, A “domain® i the comtext of o relational datebase is & range of valid values & fielduch as

codinn may inchide,
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§ wsed herein, a domain of knowledpe™ refers 10 an area of study over which the systemn is operative, for
£ ¥ i

exolapte, atl bionsedical date, It should be podnted out that there s advantage (o combining data Trom several

As used herein, “iNormation™ refers (0 & date sef that may include pumbers, fetters, seis of numbers, sets of

letters, or conclostons\gestihing or derived from & set of dats, “Data” is then a measurement or statistic and

the findamental unit of Npformaticn.  “Information™ may also include other types of daty such a¢ words
¥ :

-symbels, text, such as unNructured frec 1oxt, code, cte.  “Knowiedpe” is locsely defined ns o set of

infarmation that gives sufficiyyt understanding of a system 10 model cause end effect, To cxtond the

previous example, information oy demopraphics, gender and prior purchases muiy be used 10 develop a

regiotal marketing stralepy for food sales while information on mattonality could be used by buvers ns a

guideline for importation of products. s important o note that there a1¢ 1o strict boundaries between data,

infarmation, and knowledps; the fhrer toxms are, ot times, considered 16 be equivalent, In peneral dats

comes Trot examining, infermation comes My eomelating, and knowledge comes from moedeking,

As used herein, “z program” or “computor proprin” refers penerally 1o 4 synluetic unit that conforms to the
rules of a paticular programming languae and\that is composed of declarations and statemonts or
instructions, divisible into, “code sepments” neaded to\golve or exccule 4 certain function, task, or problein.

A prograneming languape is generally an antificial languagy for expressing programs,

As used hereln, 3 “system” or a “compiter system™ generslly refers to one o MOTe COMpULETs, periphera]

equipment, and soRware that perfonm data processing. A “user\ or “syslent operalor” in general hncludes a

person, et uses a computer network accessed donph a “user deWige” (8., & computer, a wircless device,

cte} for the purpose of data processing and information exchange, A
unit thet can perform substantinl compinmions, including numerous\ aithmetic operations and lopie

Seomputer™ iz penerally a Bmetiona)

operations withott human itervention.

As used herein, “application soflware™ or an “applicalion propram® refers poner|ly to software or a program

1hat iz specifle 1o the solution of an application problem, An “application problemy” is poserally a problem
submitted by an end user and requiring informalion processing for its sohmion,

As used hoein, a “nattral Innguage” refers fo a fanpuape whose roes are based on culxent usaje withou

being specifiealty preseribed, ¢.p., Iinglish, Spanish or Chinese. As wsed hercin, an “arifcial lanpuase”
Y & £ LY
OpamIing

refers to o fanguage whose miles are explicily established prior to its use, e.p., computers
innpuages such as C, O, Java, BASIC, FORTRAN, or COBOL.
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S wsed herein, “statistica] relevance” refers 0 uging one or more of the rnking schemes (OVE atip,
steengdh, ele.), where & relaticnship 3 determined to be statistically relovant i i vcours significantly more

Teeqareiy than would be expected by random change,

As used i, the terms “comdinaicly regolated penes™ or “transcriptionst modules” are used

interchanpeal
gene sequence) olspecilic penes, Fach transeriptionst module cormefates twa key pieees of data, a literaturo

tor refer o grouped, ponc oxpression profiles (e, sipnal values associated with a specific

search portion and auat empirical pene cxpression value daia obtained ffom a gene microanay. The set of
a transcriptional modules is based on the analysis of pene expression dzin fmodute
ibedd above). Additional steps are laught by Chanssabel, D & Sher, A, Mining
by Eterature profiling,  Genome  Biol 3, RESEARCHODSS  (2002),

genes that js selocled in
cxtraction algerdthm des
microarmay  exprossion  dat
(hitpegencmebi ology, o/ 20023/ 1 tiresearch/B0S5) relevant pontions incmperated herein by reference and
expression data obtained fromn a Wiscase or condition of interest, g, Systemic Lupus erythemstosus,
anthritls, Jyimphomes, carcinoma, melgnoms, zeufe infeclion, autoimmune diserders, autoin(lamniatory

chiworders, edc.),

The Table below Jists exsmples of keywordg that were used to develop the Niermture search portton or

centrlbution to the tanseription modules, The
selected Tor other conditions, e.g., specific cancel, specific Infections disease, transplantation, ¢le.  For

illed artisan will recognize thet other 1eons may easily be

examnple, pencs and signeks for fhose penes associated with T cel] activalion are described hereinbelow as
Lymphoma, T-coll, CD4, D8, TCR, Thymus,
ones, &g, T-cell surface markers (C125, CD6,

Medule 15 “d 2.8 in which cerlain keywords (e
Lymphoid, 112} were used o identify key T-cell associad
CLYY, CD2a, CL28, CDE)Y, mekecules expressed by lymphold
Teceli Kinase, TCF?; and T-cell difforentintion protein mal, GATAJ, STATSE) Next, the complete module

neape cofls (ymphotoexin bela, IL2-indugible

is develeped by comrelating dats from a patiesl population for\{hcse genes {repardless of platlonm,
presence/absence andfor up or downregulation) to generate the transcriptional module. In some cases, the
frene profile does ned mateh {al this time) any panicolar clustesing of gens
data, however, corfain physiclogical pathways (e.g., cAMP signaling, =z

markers, efc.} are fownd within the “Underdelermined” modules, In fact, the gendexpresston data set may be

«Tur these disease condilions and

Ainper proteing, coll surface

used 10 extract genes that have coordinated expression prior to matching o the keXword search, ie, efther

data sel may be correlated prior 1o cross-refereneing with tie seeond dafa set,

Table |, Transcriptions] Modsles

Ex!:rﬁplc . \ . . . \

i . 3§ i
{w?:.* odule LD. | l xamplf}-:yw ard selection Giene nlaﬂla Astessmt )
1pzma cells: Includes genes encoding for ImmuneglobuXn olmins

Lg, Tveuneg) obulin, 3one N S
. ' | (e IGHM, TG FELLL, GEC, YUY and the plasoia col marker
Mamow, Prel3, Igh, hin, CDIL,

W 1.3 PFlateit, Adhesion, Platelets: Includes genes encoding for plateiel glycoproeins N |
- Lo Apprepstion, Undotheliat, | (ITGA23, FIGREI, 616, GP1AM, and platelel-derived imimune




Gcm, ]"mﬁlc Ausosoen

mediators sich /s PPPE {peo-platelet basic proteind and PR (pltelet

Breells: includes penes encoding for B-ooll serfsce mm-]\'er;[CD?Z_
CTOAM, DD, CO2E avd abier B-eoll ossocinied molocules:
Linr Iy B.cell fector (RI3F}), Recell linker (BLNK) and 13 Bynphaid

tndefermined. This sef inslhdes n:gulamrs and farpels of cAMD .
signaking patliway (FUNT, ATEA CREM, PR, NRIAZ, VIL2), s
well s ropressors of TR P-glpha medicied NEKI gotbvation {01113,

Mycloid Hneage: Includes mefecu! o expressed by calis ofthe
mycloid lineapge (C18G, OGS, FOGR2A), some of which being
involved i pathogen tecogaition (CIDE, TLR2, MYDEBEL This st
also includes TNF family members (TRIR2, BAFF),

“Undetermined, This set incluedes genes cncoading for sipnaling

molecutes, v, the zhie finger containéng ivhiblior of ectivated
STAT{MAS] and PIASZY, or the noelear facior of activated Tocells

\micraglobulin (1120) or Ribosemal proteing (RPLs, RPS:),

MHCRIbesomal protelns: Almost exclusively fonned by genes
encading MG elass Tmolecules 3LAADLCGEH Bein 2-

Dgdetenminel. Includes geaes eneoding metabolic enzymes (GLS,
&K1, NATT) and Tactors involved in BNA replication (FURA,

“TytolaXe colis: fncludos evlotoxic T-calfs and NI-oolte surface
mackers fCEMA, CD2, CDI60, NKG?, KLRs), cyvtolytic molecutes
(prenzymoeNparforin, peannbysing, ehemokines (CCES, XCLLY and
CTiNE-cel\associnted molecules (CTEWS,

i¢ 564 Includes inngte thatectics 1hat ave found in
s (Lactatransiern: BTE, defensing DEAYFL,

ty Lingropzing protein: BFI, Cathelicidin

Frythracyes: ucledes Nemoglabin penes (HGRY and other
crythrocyte-nssociated pones ferythrooytic alkivin ANKI,
Giycophorin O GYT'C, hyfoxymetbytblane synthase: |TMBS,
AF)

Ribosomal proteins: Incloding yenes cncoting ribosomal proteins
ERP];;. RF‘;&}. Hukarycrtir Trans ion l?itmgatinn facter family

U:Jdclcrmmed This mrodube ingledes\penes c::mdtllg umuuur. rc.aicd
(C4d, CORG, CXCL 2, TRNAS, TTARY a5 well ne cytoskelaion-
relnted nroleoules (Myosin, Dedieator o Dpiokenes)s, Syndeenn 2,

165 exprossed i
in beta recoptar,
wor 1), such as

Myeloted lincaper Related 10 M 15, Inpludes
myeleid finenge cells (MGTR2AC0DTE, Lymphiol
Myeloid related proteing 8714 Formy! peptlde ve

Undetermined. This module is Fargely composed of Ognscripis witlh
na ko Tunction. Ooly 20 penes mssosiated witl Hetgure,
including m member of the chemokine-like feclér superfy

(lyorphiotoxin betp, IL2-indugible Tugel] kinose, TOTY, ToeeH
dlffarcnilaimn |1mtem mal, GATAZ, S'IAI“:.H}

Mlzd mp;j's_‘ Tample Le}w{:rd sclm::lmn
Vascular
. faclor 4.
M 1.3 Immunoreceptor, BCR, B-
cedl, IpG
b tyrosine kinase (LK,
Reptication, Reopressic,
M L4 Repale CRERE, Lyaphoid,
R Il
B ni-aipha _ASK, TNIAIP3)
honoeytes, Rendritie, MHC,
M5 ot g,
MIt Zine, Finger, P53
n NFATC3.
M7 Ribosome, Tramlatic-nai\
' 405, 608, HEA
O il
i S I -\ 1 1110
NK, Killer, Cytolyiic, CIIE,
M2l Cellaediated, Teeell, OFLL,
IFN-g
T i | ]\Glrtlbphlfs‘ 'l
W 2.2 Granubosytes, Neutrophils, | neutropht] graau
) Delense, Myelotd, Matow | Bacterinl Perneabii
. ant microbial proletNCAME).
M 2.3 Erythtocytes, Red, Anemla,
" Glabis, Hemoglohin
eryibroid cssocisted faclor I3
ftibonncleoprotein, 605,
M2 nucleatys, Assembly,
__________ Blonpation
Advnoma, Inlerstitial,
Mas Mesenshyme, Dendrite,
Matac Plexin €1, Distrobrevin),
M 76 {mranulocyies, Monocyies,
- Mesloid, ERE, Neorosis
N Monocylss and Newlroghils:
M 2T No keywords extracted.
(CHLESPE),
Emphionga, 1-cefl, C0M,
W 2E CIE, TCR, Thyimus,
Lymplioid, 112
MZ9 | DK, Tianesivation,
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Examiple Koyward seleclion 1 Ciepe Profile Assostnient

Cytoskelelal, MAPK, INK | the cyloskelolon (Actin reliled protein 273, MAPKT, MATFIKT,
BARSA) Also present are Tecell expressed pones (FAZS,
ITGAACD40D, ZNE1AL). e
Myeloid, M 1 Undeterntined. Inctudes genes encoding for kmemunc-retated cell

yelome, Macrephage, surface molecules {CD36, CDEG, LILREY, cytokines (IL15) and

Mzl D“"‘t“;‘jf;;fi?‘{:““‘“m molecules involved in sipnaling pathways (FYB, TICAMZ-Tall-like
reeeptor pathway), o]

1teNication, Repress RAL Undetermined, Includes kinases (LrHMK.i CSNE G, CDEG,
MZ11 A) Upho;phurﬁat;cun T WKL, FAORL CALM2, PRICL, FTPRI, SEPKZ, S'_I"Ki?l-l

' 0 s ' IPYREZ, PIKARE, STHA, CLEA, PKN2Yand RAS family members
neogenie {GIBT, RABI4, RASAZ, RAPZA, KRAS).
. . Ipterieron-ipduwcible: This sel inelodes interferon-indecible genes:
— Iﬂ;ﬁ:&;’;:ﬂ“’fh’l:‘lmﬂh antvirs] molccnles (OASHA(A, GRP], GIPZ, EIF2AKZIKR,

) ' MXI1, PML), chemekines (CRXCLIOAM-10), signaling melecules
STAT) STAR IRFDISGF3GY.
Inflammation It Includes penes encoding moleeules involved it

PGI-beta
' : Inflammatory precesses {e.p., (18, ICAMI, CERI, CDA4, FLALIR,
M3.2 ’"'}“."““’“‘;‘"?‘* APORRUIE, | 11,14, CKCLIG), and regulntors of apoptosis (MCL1, TOXO3A,
~POPINYERCERALIAE RAM BCLA6/2A), GADD4SIES,

Tnitammation 11 Includes moleeules inducing o Indugible by
Granutocyte, Inflammatory, \| Granuloeyle-Macrophage CSEF (5P, ILIS, ALOXS, AN, as

M3.3 Defense, (xidize, Lysosomal el as {ysosoinal engymes (FPT1, CTSBIE, CEE1, NEU, ASANHL,
,,,,,,,,,,,,, ~ DMMPZ, CASTY,
Undetermined, includes protein phosphetes {PPPIRTZA, PTIRRC,
M3ad Mo kevword extracted l‘I’E&‘\]; PIMIB) and phosphaiposilide 3-kinnse (PI3E) {family
R membeyg (FIKICA, PIKIZA, PIFSKL).
Undetermged. Composed of oty 4 small number of (Frensenpts.
| M35 Nokepwdewased |y bcopioin penes (AL MBAZ B,
e CUTI;P];;;HI _];;sl Undetenminedh Lurge 3ot that includes 1-cell surface matkers
M6 Oxichative, € 1051{6'“&'! - [CEO0), CTHIMY, 073103 as well a5 molecudes abiguitoasty
o ' c':': m ! expresscd amony Wood lewkooyies {CXRCRY: fraktalldne receptor,
M 5.7 Splteensome, Methylntion,
- LHriquiding, Beta-catenin
M 3.8 CIRC, TCR, CRIE, i€,
" Glycosylpse diecylglyeerot kinase, inesite] |
helloases...
Undetermined. inctudes gones encori
M 39 Cheomatin, Checkpoint, (PREPIR, PREIC, PEECT) and phosphmtases (G.Iﬂ.r FTPLY,

Leplication, Transactivation FPP}REIJ{“H} Alsoincluciac RAS ono

BIOLOGICAL DEFINFTIONS

As used herein, the term “anay™ refers to a solid suppant or substrate with one ar more 3

acid probos atlached 1o the supporl.  Arrays typically have one or mare different rucleic

“transcriptete™ or anscriptional pool of genes that are expressed or found o & sample, e, nuelsie &oN]s
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wre expressed as WNA, mENA and tbe fike that msy be sibjecied 1o B and/ioy RT-PCR 1o made a
complementary set of DNA replicons. Amays may be produced using mechanical synthesis methods, gt
dirceied \synthesis methods and the fike that incorporaic a combinetion of noo-lithogaphic andfor

photadithaegkapliic methods and solid phase synthesis melhods,

Various techuidqyes tor the synthesis of these nucleic acid atrays have been described, c.g., fabricated on a

surface of virtwall\any shiape or even o moltiplicity of surfaces. Artays may be peptides or nucleic acids on
beads, gels, polymens serfaces, fibers such as fiber oplics, plass or any other appropriate substrate. Arrays
may be packaged in sudy & manner as 1o aflow for diagnostics or other manipuiation of an all inclusive

device, see for example, UK Pat. Mo, 6,955,788, relovant portions incomerated herein Ly reference,

st refers to a physiclogical state of an orpanisit with any abnonmal

includes, bant is not limited to, an futerruption, cessation or disorder of

Ar uzed herein, the enm “di
biological sinle of 4 cell. Disca
tells, tissues, body functions, systendg or organs that may be inheremt, inherited, ceused by an infection,
caused by abnommal cell function, abnohgal coll division and the ke A discase that leads 10 & “diseasc

state™ is peneraily detrimental (o the biofogical system, thet is, the host of the disease. With regpect to the

presenl invepiion, any biological state, such ax an infection {e.g., viral, bactesind, funpal, helminthic, cte.),
inflamnation, autcinflammation, suteimmunity, ahaphylaxis, allergies, premalignancy, malipnancy, surgical,
transplantation, physiological, and the like that is astgeiated with a disease or disorder is considered to be o

disease state. A pathalopgicat state iy generatly the equivient of a disease state,

Disease slales muy also be categorized inlo different Jevel\of discase state. As used herein, the level of a

distase or disease state is an arbitrary measure refllecing the pogeression of a discase or disease siate as well

a5 the physiological response upen, during and alier treatment. \Generally, a discase or discase siate witl

propeess through fevels or stages, wherein the affects of the discase Ieome increasingty severe. The fevel of

& disease stale may bo impacted by the physiolopteal state of cells in the

As used herein, the teims “therapy™ or “therapeutic reglmen™ rofer b those medical steps 1aken 1o alleviate or

alier & disease state, e.g, & cowse of treatment intended 1o reduce or climinaleNhe affects or symploms of a

discase using pharmacological, surgical, dietary and/or other lechniques, A theraphutic regimen may include
a proseribed dosage of one or more drugs ar surpery. Therapies will most ofien be bdweficial and reduce the
disease staic byt in many instances the effect of 4 therapy will have non-desieable or sidieffects. The offeel
of therapy will also be impacted by the physiological state of the lost, ¢.g, ape, gender, Wenetics, weight,

other dizseare conditions, cle.

As used lierein, the ferm “pharmacolopical state” or “pharmacologival staius” refers 1o those saples that
will be, are andior were treated with one or more drygs, swrpory and the like that may a
pharmecelogical stale of one or more micleic acids in a sample, c.g. newly transcribed, stabilized andfor

destabitized as a resplt ol the phormacological intervention, Flie pharmacological state of 4 sample refates 1
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fanges in the biologicat siatus before, dwring mndier sfier drag treptment and may serve a diagnostic o

with o givenourse of therapy, andfor im-prescribed drups ingested,

A s herein, We tenn “biclepical slaie™ refers to the state of the ragscriplome tih:u is the entire colleetion
al RNA transeriptaheT 1he cethilar sample tsolated and purified for the analysis of changes in cxprcssioﬁ.
The biclogioal state releets 1he physiolupgies] state of the cells in the ssmple by measuring (be abundance
and/or activily of celinlgr constituents, chamcterizing acconding o morpholopical phenotype or a

combination of the methods i (he dotection of transcripls.

Ag used hercin, the erm “expredsion profile” mefers o (he relstive abundance of RNA, DNA or protein

abundances or activity levels,  Phe expression profile can be a measurement for example of the
ate by any number of methods and vsing any of a number of pene-
wnfitistive PCR, run-on assays, Northern blot analvsis, Westorn

ranseriptions! state or the frmnslational
chips, gone arrays, beads, multiplex PCR,
biot analyais, protein cxpression, fucrescencenctivated cell sorting (FATS), engyme Hoked immunosorbent
assays (ELISAY, chemiluminescence studies, sndymalic assays, profiferation studies or sny other method,

apparalus and systom for the detennination andfer adglysis of pene expression that are readity commercially

avattabie

As used horein, the term “ranscriptional state™ of 4 sample Weludes the ideinities and relative ahundances of

e

the RNA species, especially mRNAs present in the sample. T
is the combingtion of identity and abondance of RNA, is also\elermed 1o hercin as the transeriptome,
fire sot of RNA species in the sample

emive transcriplional <tate of a sampie, that

Generally, a substantiad fraction ol alt the relalive constiuents of the

are mensured.

As used herein, the tenn “medular transcriptional vectors™ refers to transegiptional expression data that

reflects the “proepordon of differentlally expressed genes.” For example, fir casd) medube the proponion of
transeripls difforentially expressed between at least two growps (e.g. hestthy subjects vs pationts).  This
veetor is derived from the comparison of two groups of samples. The first analytic
selection of discasc-specific sets of tramsceripis wilhin cach modole. Next, there is the
Fhe proup comparison for 2 given disease provides the list of differentiatly expressed trandgripts for cach
With this
wAping
Tihis

step is used for the

expression bovel”

module, B was found that different discases yield different subsets of modular transeripts)
exprassion level # s then possible to calculale vectors for each module{s} Tor a single sample by
expression values of disesse-specific subsets of pgenes idontificd as beinp differentially exprossed.
apptﬁac]: permits he peperation of maps of modular expression veelors for a sinple sample, ¢.g., th

deseribed in the module maps disclosed herein. These vector module maps reprosent 81 averaped cxpression
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evel for each module {instead of & proportion of differentially expressed genes) 1hat can be detived Tor each

Using ke present invention it is possible to identify and distinguish discases not only at the module-level, but

also af thgene-tevel; i, two discases can have the satme vector {identical proportion of differentially

expressed trageripts, tdentieal “polarity™), but the gene composition of e vector can still be disease-

spetific. Gene-lyel oxpression provides the distinel advantage of greatly increasing the resolwtion of the

analysis, Turlhermdge, the present invention ukes advantage of compaosite transcriptional markers, As used

herein, the term “comppsile transcriptional markers” refors (e the average expression values of mwliiple
genes (subsols of modules\as compared to wsing individual penes s markers {and the composition of these

markers can be disease-specifie), The composite transeriptional markers approach is unigue because 1he user

<an develop multivariate mieroadeay scores 1o assess discass severily in patients with, ¢.g., SLE, of o dorive
expression veetors disclosed horeln)\ Most importantly, it has been found thet using the composite modular
transeriptional markers of the present dvention the resubts found herein are reproducible across microarrny

platform, thereby providing preater relishifyy for ropulatory approval.

{th the present invendion may include cusiomized gene armays
re spectfic andfor customized for the one or more target

Gene cipression monitoring systems for use
with & limited andfor basic pomber of genes tha
disenses. Unlike the gencral, pan-genome arrays thatgre in cuslomary use, the present invention provides for

nét only the use of these general pan-arcays for retraspdelive gene and penome analysis without the need 1o

use & specific platform, but mowe importantly, 11 provided for the development of customized arrays that
provide en eplimal gene sei for anatysis without the need for thg thousands of other, non-relevant genes, Cre
distinet advartage of the optimized anays and modudes of the Mesent vention over the existing arl bs a
reduction in the financiat costs (e.g., cost per assay, materials, equipthent, time, persounel, Gaining, oe.), and

mere importently, the ervirormental cost of manufacluring pan-arrays Where the vast majority of the dats is
frrelevant. The ntedules of 1he present inventton allow for the first time g design of simple, custom arrays
thal provide optimal dats willi the least number of probes while maximizing\the signal 10 noise ratio. Ry
cliniinaling the total sumber of genes for analysis, it is possitle (o, o4, elimindg the Read © manulsciure
thousands of expensive platinum masks for photelithography duing the manufseixe of pan-genetic chips
that provide vast amounts of inclevant deta, Using (e present invention it is possibldo completely nvoid
e need for microareays i the Emited probe set(s) of the present invention are used with,
chiemistry areays, ball bead arays, beads (e.g., Luminex), mudtiplex PCR, quantitintive PCR Nun-on assays,
Norihern blot anatysis, or even, for protein analysis, e.g., Western blot analysis, 2-10 and 3-1Ngel protein
1lular),

Oz, digilal opicad

expression, MALDL, MALDETOF, flusrescence activaied cofl sorfnp (FACS) (colf surface or inlea
chzyme linked inmnunosmbent assays (BFLISA), chemtluminescence studies, enzymatic assays, prolifeNion
studties or any other method, apparatus and system Tor the determination andéor sualysis of pene expresst

that are readily commercially avaifable,
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- InRNA, rRNA, tRNA, elc.) muy be

i9

The “molecutar fingerprinting sysiem™ of the present invention muy be used 0 facilitate and conduct o
eiWyparative enalysts of exjrression in different cells or tissues, diffcrent subpopulations of the same cells or
tizsung, differant iysiolopical simes of the same cells or tissue, different developmental stapes of the same
cefls orNissue, of dilferent celf poputations of the s tissue apainst other diseases andfor mermial cell
contrels, IRgome cases, the narmat or wild-type expression dats may be from samples analyzed af or about
the same timeXyr it may be expressian data obtained or cilled from exigting gene areay exprossion databases,

e.g., public datubayes such as the NCBY Gone Expression Omnibus dalabase,

As used Derely, the téym “difforentizlly expressed” refers to the measurement of # cellular constituent (e.g,,

nueleic neid, protein, emxymatic activity and the like) thet varies in {wo or more S&Nples, c.p., bolween a

disease sample and & normhal sample.  The collutar constiluemt may be on or off {present or absent),

upregutated relative o a referdgce or downregutated relative 10 the reference, For use with gene-chips or

fenc-amrays, differential gene expression of auclcic acids, e.g, mRNA or other RNAs (miRNA, siRNA,
1o distinguish between cell (ypes or nucleic acids, dost commonly,

the: measurenient of the transcriptional Mate of a cell is accomyplished by quantitative reverse {ranscriptase

(RT} andfor quantitative reverse transcripbyse-polymerase chain reaction (RT-PCRY, genontic expression

unalysis, post-dranslational analysis, modificatidus 1o genamic INA, translocations, in silu hybridization and

the dike,
lar of morphologicat differerces, cspeciefly &t early
e need to kentify those specific muations or ong
crmselves or, more imporiantly, of the callular

For some discase stuates it is possible to idontify col
levels af e disease slate. 'The present invention nvoids

or more genes by looking st modules of genes of the cells

RIA expression of genes from immune effector cells that are ading within their regular physiclogic comext,

thst 38, diring immune sctivation, linmune toferance or even immuke ancrgy. While a genetic mutation may

result in a dramatic change in the expression fevels of a group of penes biologicsl systems ofien compensate

for changes by allering {he cxpression of oflier gones. As a result of thexe futernal compensation responses,

many perlurbations may have ninimat effects on observable phenotypes of\be system bt prafound offects
to ihe composition of cellolar constiluents. Likewise, the actual copies of & gong feanscript snay net increase
or deciease, however, the longevity or lalfolife of the transeript may be alfected |
protein production, The present invention eliminates the need of delecting the &el

entbodiment, leoking al offector cells (g1, leukocytes, lymphocytes andfor sutrpopulaNons thereel) rilicr

ding {0 grealdly increases

| messape by, in one

than single messapges snd/or mutptions,

The skilled ariisan will appreciate readily that samples may be obtained from & variety of sourcss including,

c.g., single cells, a collection of cells, tissue, cell eulture and the like. In certain cases, it maneven be
possible 1o fsofate sulflcient RNA from cells found in, eg, urine, Boed, saliva, Sssue or biopsy samplys and
the fike. In certain circumstances, enough cells andfor RNA ntay be obtained from: mocosal secretion, (i

tears, blood plasma, peritonea) Nuid, interstitial Muid, isuadural, corebrosping] fluid, sweat or other bodil
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mre sded cell populations, cell culture, celt slones, transfonned colls, biopies or & single cell. The tssue

% The imucleic acid source, o.g., Trom tissue or e¢lf sources, may include a tissue biopsy sams, one or

source inaX include, e, brain, Ever, heart, kidoey, lung, sploen, reting, bone, seural, vmph node, endoetine

pland, reprodietive organ, blood, nerve, vagseular tissee, and oifactory epithefium,

The presenl fnvodNion incliudes the following basic components, which may be used alone or in combination,
namely, one o nwre data mining alporithms; one o moere module-lovel anakytical processes; the
¢ leukeoyte tmnscriplional modules; e use of agprepated modulor dain in
e molecwlrr disgnisicpropnostic of buman discases; andfor visualization of

charpeterization of bl
mubivariale anilyses Tor
modhile-level date and resu Using the present invertion it 15 also possilde o develop and anatvee

composite ranscriplionsl markedy, which may be further appregated into & single muliivariate score.

An explosian in dalz acquisition rales hes spurred the developenent of mining tools and alporithms for the

exploltetion of microamsy data and bgnedical knowledpe. Approaches aimed al uncovering the modufar

organization and function of vanseriptionsl systems constitute promising rethods for the identification of

robust molecular signatures of disease. Indded, such annlyses can {ransform the parception of large scale

transeriptional studies by 1aking the conceptualiqtion of ticrosrray deta past the level of individos! genes or

lists of genes,

The pacsent inventors have rooeopmized thet cumest roicdganzy-based research is facing significand chaltfenpes

wilh the analysis of date that are notoriously “noizy,” tha\is, datn that s difficult to interpret and does ne!

compare well across labornlories and platforms. A widely adcepled approach for the analysis of microamay

data bepins with the idemtification of subsets of penes difTerentiglly expressed belween sindy proups. Next,

the users try sulsequently o “make sense™ oul of resulting gene lists using patteen discovery alperithms and

existing selentfic knowledge.

Rather than deal wilh the preot vardability aoross platlorms, the present ilveintors Lave developed a stralepy

fhal emphasized the sclection of biclogically relevant gones of an early stape of the avglysis,  Briefly, the

method includes the identification of the transeriptional components charagterizINg a given biclopica! sysiem

for which an nproved dsta mining algorithin was developed o analyze and extraxg groups of comrdinately

expressod penes, or franscriptional madules, fram large collections of dala.

Prlmonasry luberenlogis (PTIY is 8 major and increasing cause of morbicdity and mortslity\artdwide coused
by Mycobacterfion fuberenfosis (M. tnberewfosis). Howover, the majority of individuals iigoled with AL
tubercnfosts remain asymptomatie, refaining the infection in a latest form and it i3 thought thy this latent
slale is mpinmained by an active inunune response. 13lood i the pipeline of the immune system, and X sucl iy
e ideal biolopic maiorial from which the health and immune siatus of an individual can be estabi
Here, using microamay technalogy 1o assess ihe actlvity of the entire penome in blood celis, we ideniNed

distinel and reciprocal blood tanscriptional biomarker sipnateres in paflenmts wilh active gl
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infection, sitge these patients are infeeted but most do not develop overt disease. Thls distinet transcriptional
biotnarker sigixure from active and latent TR patients may be also used ta dingnose infection, and 1o
nonitor respanse N Ireatmend with anti-mycobacterial drugs. In sddifion the sipnature in active tubercutosis
patiens will help toetermine facters involved In imunopathopenesis snd possitily lead to stratepios for
imrmune therapeutic intdvention. This invention relstes 1o a previous application that claimed e use of
wers for the diapnosis of infecttons. However, this previoes application did not
tkers for active and letent wbereadosis and focused rather on childeen with

od, 2007,

Blood trinscriptiona] Liom
dischase the existones of bion

other acute infections (Ratnillo,

The present identification of a transerigiional signature in blood from latent versus active 713 patients can be

used to test for patieods with suspectdd Mywobacterium tuberculasis infection as well as for heslth
(he invention also permits the ovatumion of the response to

context, a lest would alee be particularly vafuabie in the

screeitinglently detoction of the discase,

treatment with enti-mycobacterial drups. In iR
comtext of drug wiats, and particulady 10 assess drug treatments in Mulli-Deup Resistant patients,

Furilicrinore, the present fivention may be used 10 obgain immediate, intermediate and long term data from

the immune signature of fatent tuberculosis to better defiRe & protective immune response during vacoination

trials.  Also, the signature In active tuberculosis patiedts will help to detennine factors invelved in

immunopathopenesis and possibly lead to strategies for inmun therapeutle intervention.
Blood represems a reservoir and & migration compartment for cols of the innate and the adaptive immune

systems, including either nevtropbils, dendritic cells and monocytes, & B and T Fymphocyies, respectively,

which diing infeetion will have been exposed {o infectious agents in (heWgssie. For this reason whole biood

from infected Individuals provides an accessible source of clinicatly releviyt material where an unbinsed

molecular phenofype can be eblained using [ene expression wicroatrays as
study of cancer in tissues (Alizadch AA., 2000 Golub, TR, 159%; Ritiner, 2600), and autoimaninity {Bennet,
51 Kairer, BC,, 2007;

revionsly described for the

2003; Baechier, BC, 2003; Burerynski, ME, 2005; Chaussabel, 12, 2005 Cebb, )2, 2
Allantay, 2005; Allantaz, 2007), and isflanumation (Thach, DC,, 2005) and infection
Blood, M7 in blood or tissue (Bleharski, IR ef al., 2003). Microsray analyses of gene ex)ession in Wood
lewcocytes have identified dingnostic and prognostic pene expression signatires, which have Yed to & beficr

diseage [Ramiflo,

undersianding of mechanisms of disease onset and responses 10 reatment (Bennet, L 2003; Roins, KN,
2004; Baceliler, BC, 2003 Pascual, V., 2005; Allamtaz, I, 2007; Atlantay, ¥, 2007), These mi
approzches have been atempted for the stedy of active and latent T3 bul as yet have yielded small numbers
of differentially cxpressed genes only (Jacobsen, M., Kaufmann, $13., 2006; Mistry, R, Lukey, PT, 200
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d in reletively emall nmbers of patients (Mistry, 1., 200°7), which may not be rolust enouph o distinguish

numbers of ad\ve TI8 cases ave increasing, and most importantty where the risk of confounding coinfections
is minimat, to vidld a robust skgnature that may distingutsh latent from active T, Microwrmays wore used to
analyze the whole Wenome and subscquent datn mining revenled 2 large number of gones found 1o b
dufereatially expresseat o sintistically significant level across all groups of patients, including active and
latert TR patients and healy contrels. Next, a novel approack based on & modular data mining strategy was
basis for the selection of clinically-retevant transcriptional biontarkers {or the
wansetiptional profiles in SLE and other diseases, and improved our
is {Chaussabel, 2008, Immunity). The modute maps defieed inthis study
ce the dimension of complex data, whilst still relaining the large

used, this approach provid
analysis of blood microareay
understanding of disezse pathopen
provide 0 means (o orpanize and
mumber of penes expressed in human Mood, thus sHowing visualization of specilic disease fingerprinis
{Chanssabel, 2008, Inumunityd. Using thig
signatores were obtained that are distinel and reeiprocal in the whole Mood of active and Ialent TR patiends,
jomarkers described herein are improve the disgnosis of

modutar approach clearly deftned modelar trenscriptional

and which also differ from healthy controls. “Fhe
PTR, and fithermore will help lo define host factody impontant in the protection against M. tuberculosiy in
latent TR patients, and those invalved in the immunopd(hogencsls of active TB, snd thus be used to reduce

and manapge T diseage,

PATIENTS, MATERIALS AND METHODS.

Farticipant recrufiment and Patient churgeterization: Participants wedle teerviled froem St Mary™s Hospitd TB

Clintg, Iinperial College Healihcare HHS Trust, London, with heatihy
the Nations! Institute for Medical Research (NIMR), Mill 134], London, The study was approved by the local

NHS Research Elies Conmmitice at 5t Marys Hospital (LREC), London, UK All padicipants {aged 18 and
reciuited participants had

ntrods recrited from volunteers ol

over) gave wiitten informeed consent, Strict clinical critoria woere sstisficd befi
their provisional study grouping confiemed and were only then allocated to the fimy growp Tor analysis. The
palien! and control cohorts were 8s follows: (3) Aclive PTR based on clinical Sagnosts subsequenly
canfiomed by faboratory isolation of M. twbercrdosis on mycobacterial coltvre; (i) LaletN TI - defined by a

positive fubercalin skin test (TST, Using 2TU tubercutin {Senmn Statens Institute, Copenhgeen, Bemmark)

This IGRA sssay measared reactivity Lo antigens (ESAT-G/CFI-10TR 7.7 - present in M. fuberculygly bul

ol in mest aivirnumetal mycobacieria or the M. bewls BCG vaceine) by JFN-y release Trom whode bla
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Laent TH paticnts also had lo have evidence of exposure to infectious TH cases, ¢ither through close
housefold or workplace contac!, or as recent ‘now chttants’ fron endemic arens; Patienty with incidemal
findingef TST positivity wilhoul evidence of exposure o infected persons, were net ehigilde for inclusion i

Healthy volunteer controls {BCG vaccinated and unvaccinated, <14 mm or = 5 mm by TST

g

respectively; and negative by 1GRA). Participants who were pregnont, knows 1o be immunosuppressed,
taking immunosunpressive therapies or have diabetes, or autolmmune disesse wete plso inelipgible and
cxchuded from this (Ntial study. HEV positive individuals (Only 19 of the TI} patients in London prcécm
with previcusly undiagnosed VY were excluded from The study, Blood from active and tuemt FTI patients

- was collected for the studyNpefore any anti-mycebacterial drugs wore administered, and then subsequently at

set time indervals for the longidingl part of the study for later study.

Detailed clinical information was eollected prospectivedy Tor every panieipant and has been emered into a
web-nocessible database developed bR the present inventors. Using this recorded elinical data, and immune-
based assays as described above, 15 out £ 38 parficipants were excludad from the study as they did not mest
the stendard oriteria for the study. This resued in colorts of & BCG unvaccingted healtliy volunteess; 6 BOG
vacoinefed healthy volunteers, |7 latert TD palients and 14 active PTE patients, all of these semples warg
then used for RNA isalation. One smnple from aw acfive T pationt did not yield suificient globin reduced

HNA afier processing to proceed and was therefore excluded fram the final analysts.

ENA sampling, exfraciion, processing for microanay: Whole blood from the shove patient cohorls was

coltected into Tempus {ubes {Anplied Biosystoms, Foster Oity, CaA, USA) and stored bedween -30°C and -
B(O°C before RNA extraction. Tolad RNA was isoloted using thix PerfectPure RNA Biood kit {5 PRIME Inc,
Gaithersburg, MD, USA). Samples were homopenized with 100%% Sold ethans], voriexed, then centriftiped at
4000p for 60 nimues at 0°C, and the supernatant discarded, 30041 bysig selution was then added to the pellel
and vortexed. RNA binding, Dnase treatment, wash and RNA clution stopg were then performed acconding o
the manulacturerts instructions. Isolated total RNA was then plobin reducod using the GLOBINclear™ 96-
well formal kit (Ambian, Austin, TX, USAY according to the manufactiurer”s INstractions. Total and plobin-
reduced RNA integeity was assessed using an Aptlent 2100 Bicanalyzer {Agilspt, Palo Alln, CA}Y Cne
sample from an active TT patient did nod yield sufficient globin reduced RMA afieX processing Lo proceed
and was therefore excluded from the finat analyzis. Biotinylated, amplificd RMA tarpel (cRNAY were then
prepared from the globin-reduced RNA using the Muming CustomPrep RNA amplilicatign kit (Ambion,
Austin, 1%, USAY. Labeled ¢RNA was hybridized overnight o Sentrix Muman-6 V2
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mnedian average Intensity for all samples (perchip normatizatdon). This normalized data was used for all

swhrsequent data analysis.

Blood sipnatures disthymish avtive and lment TH patienls from cach ather, and from liealthy controf
whether blood sampled from patients with active and latent TH canry pene
low diserimination between active and latent T as compared to heajthy
s eonducted. After fiktering oul undeteied transcrims and genes with a
n 2 fold, i.e. with & flat profile, 6269 genes were used for unsupervised
jon of the expression profiles otiained from the whole blood RNA

individoals: To dedermin
exprossion signatures that
controls, n step-wise analysis
deviation from the meding of less €

chustering analyses by Pearson correl
fihy controls (Figore 1), This unsupervised analysis fdentified

pond to distingt chnical phicnetynes: in patlents with active

samples from active and latent TB and
distinet sipnaturcs, which were foundl to oo
pulmonary 713 (active 18); and: in individuhs with latent tuberevlosis (latent THY. The grouping of

samyples was nol perfect (10 of 13 patiems with, active T3, and 11 of 17 patients with lntent ‘TR).

Nonetheless, the majoity of active PTB and fatent T \Raticns in this proup front Uhe training set of patiewts
appearcd o have clear and distingd transeripionat signaihes, Tmporantly these signatures appeared to be

¢ the study, including White, Black African,
i While, Black Caribbean (details of this

represented across he broad number of ethnicities collected
Asian Indisn, Asian Bangladeshi, Asien Other, White Trish, Mi

This list of 6269 genes was then furiher anatysed uging & non-paramiiric statistical group comparison

(Kruskal-Wallis test) to identify gencs 1hat were significantty difforcatially expressed botween groups. Using

& moderately sliingent mulliple comparison comrection for controlling Type Nerror (Benjsmini-ochberg

cotrection), 173 genes were differentiolly expressedireprosented aeross the aclivg T8 and latent 113, and
healthy controls (P=< .01} (Figure 2; and listing of 1473 genes in LENGHTY TAWLE, filed Dorewith),
Fhese clusters of genes were then correlated with relevant findings in the literature, FiHOxing of these penes
for the ontological ferm “hnmune response” penerated a list of 158 spel penes {Vigures
This pattern of expression/representation of 158 genes (Figure 3A -~ 32 atlows diserimination
of Active TI patients from the Latent F13 patients and from the Healthy conirod individusls,
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List of 158 penes annokted with pene ontotogy lenm biglogical process: inumuhe response and

fodnd to be sipnificantly differentially expressed (p<0.013 between activie TH and other clinicsl groups.

1
DGLYRI'E N splidaglycsn recopnition proein | —
FAS 8 {THE recemor superfinnily, member 6} et e S
1FITMS ilih\rfcmn induced Iransinentbrane projein 3 (1-511) o

FOGRZA Fo futent of InG, fow alfoity e, recoptor (CD32) :

FOORZA Fe fraghyent of ipli, low alfinily i, receptor (C133)
STOGALIL G hgt_{tﬂggggﬂwnide alpha-2 0-sinl yitranforase 1 -
ETH1 v-otg eryihroblesosts virgs 526 oncogens homolog 1 {avian) . -
LYRB evtochrome b3S, beta polypeptide (chronic granutomatows discase) "
IFNART interferon {nd p!{p}{%@l s cimepe) recepor | -
Y06 Bympheevie anlipeiNds S
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GBI puanyloe binding protes 2, imeferon-indoefble 000 N
DIXSE | DEAD (Asp-Glu-Ala-AspNoox polypeptide 58 -
LiaXl1 lymphocyte transmembrane daptor 1 .
NG interforon, pammg-inducible preln 146 L
[ Iyinphocyte-gpecific prolein tyms\NB kinase e
1132 interlepkinsz N ———— v

{CXCLIG chemokine (C&»C kil ligand §6 N\
O G CH0 Heand {TNF suporfamlly, nmmhe:r\ﬁ. hyper-lobd syndrome)
TNFSF1AB 1 1umor necrosis factor {ligand) superCamily, Yoeaber 13b

IRFZ2 interioron repuisiory fuctor 2

5 gamplenient component 5 - \

CDas 0046 malecule, complement repulmory protain \ S
THEAIPG umor necresis facor, sipha-induced protein & \ s
DEP4 dipeptidyl-peptidase 4 (CTR26, adenosing dcgg;mmm}ﬂplcxinz praein 2)

BRIz Epstein-Bare virus induced gene 2 flymphocyte-speeifi c Oyprotein-ceupled receptor) .
NEXE 3 mwclear transeription factor, Xboxddndingl N\ 0 ]
MICE MIC class | polypeptide-retated sequence 3 \

GiBP3 guanylale binding prolein 3 N\ —

"SLAMFT | SLAM family member 7 N ]
CARINZ _ § NEM Temily, CARD domain conipinug 4 N
GhOPG puanylate bindbg profein famiby, member ¢ \ -

RT3 interfevon-induced prodein with ieralricopeptide repents 3 \

- TAF trangporer 2, ATT-hinding cassclic, sub-famiby B{MDRTAP) \ uuuuu
HLA-BPRY | major histecompalibitily comples, cluss 11, DI* beta 1 —— N\ _
L1305 CEdp molecule, proma {CDE-TCR conyex) N
PRECG rotein kinase €, thets s - N\

IR | interfeukin 7 reeeplor - AN

SLAME] sipnating lymphoevic aotivation moteenle family member | . \

A E - N\
guanyiae bnding protcin 1, fnterferon-inducible, 6¥kDy N\ E
ivferferon induced transienibrane protgin 2 (060 “\

1L 2-inducible T-cell kinase -~
APCL2 upolipoprateinl, 2 . e e
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Diescription

_rotcisome (prosome, mactopaing activator subunit ) (PAZE slphe)

linker for activation of T cells family, ‘member 2

G}'-'M o \ oncosiatin M

Ché ¢hs molegwle

W W ddocnain eontalning B3 ubiguitin prodein Jigase 1 "

CIE ORa3e meleculbe, epsilon (CIX3-FCR complex) e
MIERI \'as}chli\fe. infestinal peptide recoplor 1 )
FITMESEIG wnmorNeerosis faelor (Hpsnd) superfumily, mewber 16
| FREREA protein Wpnse, imesTeran-iduci ble double steanded RMA, degendent ictivatar
CTNPRSFEA | tumer neciysis fctor receptar superfomiy, member tA

BELG Bcoll CLL/Nuphionia & (ine linger pratein 513 i

HLY infertenkin & -

0AS3 2%.5'-oligoadenyleke syntheiase 3, 100K R y

womr inerforon induced wWith helicnse C domain 1 .

SIGIRR single imm'""ng‘nh"'i.?w{g._'ﬂ!_f_tiﬂtﬂlss!ﬁi!l.?..rﬁrﬁntmitlﬁléﬂn}fia -

BIGIRR single imnunop!ohudin ahd toll-1nterlewkin 1 recepior (TR domeain

BT sigmating threshold mg-.rlmﬁ;g.trm'.snmmbranc adaplor

ITGAM fedepin, alpha b (gamp!cmch\mmpmml 3 reeepior 3 subunil) ]
cion complement camponen 1, g subtamporient, B ohadn .

ILZ7RA _interleukin 27 receptor, glpha - ”
 ALOXSAP | amachidonate S-lipoypenasoactivathgproteln ]

SERI'ING? | serpin peptidase inbibitor, clnde G {C1 Yhibitor), member 1, (angfocdentn, heredirs)

ILIEN  Linterfenkin 1 setopror antagonist
JLIRN inferleukin 1 recoplorantagenisy N\
CILECALD C-type loetin domain family 4. member 1D i
00S inducible T-cell co-stimulator __
QAS! 2\ 3-elizondenylate synthetase 1, H/46kE
| AAMYE zeta-chiain (TCR) sssoefated protoin kinase 70kEa \
AR L] intetlenkin 1, hete .
CAREA complement component 4 binding proteii, alphs
L TNIFSFLS tumer necresis factor (igand) supcrfamily, ncmber 13 o
IF130 imlerferen, pamina-indwcible protein 30 5
DS beparmese N e
Chie CD58 molecube, complement repudatory protein \
LA cyittoxic T-hanphocyie-nssecipted profein 4 o
BCL2 B-cell CLAbymphomp 2 - \
TNFRSF? CB27 moleule e ” A\ o]
TPRI | formy) peplide receptor 1 ANENR. .
N2RA | isterlevkin @ receptoc,alph \
(GAYAZ | GATAbindiogprocind e N
S100A5 S100 ealeivm binding protein A%~~~ R \
L TERS (oll-bike reeepior § A \
MO nevirophil eytosolic factor |, {chronic granolomateue dissase, sitosomal 13 \
e B-cell CLYA ymgboma £ {zing (inger protein 513 _ \
BT bone msteow sieomnl el eetipon 3 \
GIF2 1SG3 vbiguitinelike modifier N
CHOA complement compenent 1, q subcomponenl, A chain




Description, e S

imterforen indoced tmnsmcmbr-ﬁ;i.e-|:omw:in { (027 ]
| TAT binding protein-tike .

absentinmelanoma2 -

CORY  \ ..r chemokine (C-C muolil) recepier 7 e e e e ]

LTEBR \ lyinphatoxin heda receptor (TMNER superfomily, momber 3) .

Tyl EYN binding protefn {(FYR9204300 v )
MERLE Welcar factor, intorleukin 3 ropulatod .
XY tinher for setivation of T colks n

{BLE Cusﬁf}gM {murine) cootropic refroviral trensforming sequence b

1374 CRT Woleole, major histscompatitdlily complex, chass 13 fwariant chain

TAIZ ﬂ;ﬁpunwr ATP-binding sasseile, sub-family T3 (MIIRSTATY

FLIt4466 trnsmenbedyges protein 1424 -

PEMBO | proteascane {pIxsomc, macropain) subunlt, beta type, 9 (larpe mubtiRatetions] poptidase 2

PSMBE | proteaseens {proswe, nagropain} subunit, beta type, $ (lorpge multifunctions! peptidase 7)

FAIMI Ias apoptotic inhitbhory malceulc 3
LTAd41 louketrlone Adbydrobhee 1

1K imterferon regulatory faokor 1 -

OASZ 25 -oligondenylate ﬂnti:a{:se P | -

vere] redienl sendotheliosis viel oheogene homalog 13, neclear factor of kappa Bkt

RELB | polypeplide gene enhancer in Bheells 3 (mvinn}

TRAG T cell roceplor alpha locus \ -

L3R leukelricne 34 receplor \ . —
PHEGRE phusplminmitidc-:f:mfm@guiam:}'\uhunit 1{pEiapha)

DAL 2-5-alipoadenyiae cpathetase-like _—

OASL 2L Solipondenylate synthetase- like \ _____________________________________________________

"Shii2 _proleaseme (prosome, macrapaind aclivater Swbunit 2 {PAZE beta)

CLECEA Celype lectin domain family 8, meniber A
MBM ntbrin

FCGRIA | Fe frapment of JgG, high effinily I, reocpior (CL6N, .

SHIDEA JENZ domain protein 1A, Dosoans disease {i}'mp}mpnﬁ{furmh'c syndrome)

L3 imerienkin 15 e

Y% Iymphoeyteapligend N ]

levkacyte fnmunoglobotin-like reacplor, subtfamity 13 (with ’R{and TTIM domeins, membar

LILRBY (- I

APOLY apolipoprotein 1, 3 S N |

PEMIBE proteasemne (prosome, macropain) subunit, bela type € datge I11tlliﬂ_\§ﬁimlﬂt peptidase 7

{CRD chemakine (O-0 motif) reoeploré

PRCDNLGE | oprogrsmnoned ool deeh 1 Hpand 2 N\
cogs Chfemeleews \

EPIXZ cpoxids hydrolase 2, eyloplasinic . A\

ETZ bone marew strompl eell antipen 2 - \ o

RIPK2 receplot-interacting serine-threoning kinpse 2 . N A

SCAIT s Kinnse associated phosphoprotein 1 \

GBI'S _ .k purnylate hinding profoin 5 o N\

TRATL T el receplor associated fransmembrane adaptor \
ALGRS arachidonate S-Hpoxygeonge N\

1LYy Iymphoroyie Antgen 9 ) \
TAPR gmsporier 1, ATT-Uiading cossclte, sub-fomily B (MDETAIM) N
RIGH ras homalag gene fnity, membey 11 PR . ,
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T
Symeol | Description B
”""L'ig\ interferon-induced protein 35 o i

P28 N\ [ CDZmoleedle ) ]
FYD _ \__| FYN binding protein (F¥15-120:/130}

TR interferon-induccd protein with 16tfﬂt;i}';-[ipﬂpfiﬂﬂ T‘-’;PEBTS 2 T
TLR7 Nelfike roceplor 7 et e
oo 2 ineale e

FCERIG .| Ve Ropment of I, high affhalty |, recepior for; grmuna pobypeptlde
SMADI SMAN familymewbers
TCERLA | Fe fragment of 1ak, high affinity I, receptor for; alpha polypeptide ,m.._.-_.

SHRIMNAL serpin pophidase inhibitor, olade A (alphe-T otiproteinase, aotitnpsin), meinber |
SERIMNA] serpin popliddeo inlitbitor, elade A (alpha-} antiprotcinaso, antilrypsind, member |

SECTMI | _Sepreled and 'tn}&smmﬂhmnc - ]
il N-mye {and STAR) invleracior

TLRS 1 1oft-llke receptor 5\ W o
IFiT3 _interlron-induced provgin with lotimtrcepeptide repeats 3 .
15113 | interforon-induced protell with fetratticopoplide repeats 3

cns CDS moleule N\ T

Genes over-expressedfrepresentedd . In selRve TH: OF interest Is that a large number of IFN-
rssecintedfinducible penes were expressed: fiy example interferon (IFNMndocible penes, ey, SOCSE,
STATI, ML (TRIMED), TRIMZ2, snany guanyla

indicated i Table 2, as expocted i active T8, but ingrestingly these wore not evident in latent TR patients,

Linding proteins, and meny sther IFN-inducible penes as

aithough these paienis representationfoxpression of 1 transcripts in whebe hioed was in Tacl higher thay

the active T3 patisnts, T'e focus in on this, cerain familes of penes, some of which are known 1o be

upregulated by IFNz and others not, were finber studied, inclodjng the TRIM fumily,

A subsel ol TRIMS we over-cxpressed/representad in Active TBN The tiparie motif {TRIM) family of
proteins are characierized by o disercet strodture (Reymomd, A., EMBO L, 2000 and have been shown o
have muliple Tunctions, incloding B3 ubigoilin lipases activity, indpction of ecllular prodiferation,
differcnitation and apoplosis, immune cell signalbing (Mereni, G., Bioessayd, 20053, Their involvement bus
been implicated in protein-prowin inderactions, amotnmunity and developmsal (Merond, G, Riopssays,
200080, Funthermore, a number of TRIM proteins have been found 1o have anti-vira\aelivity and are possibly
involved in innale immunity (Nisele, F, 2005, Nal, Rev. Microbiol; Gack, WL, 2007, Natwre),
Inderestingly, 30 TREM irenscripis {sotme overlapping probes) were shown 10 be expresseN in active 113, with

soE nlso expressed in latent 18 and hesbthy contral blood (Figure 4; Teble 3). The

were not found to be difftvendially expressed in active o fafen Ti3 versus heellhy conirol blgod.

Enterestingly, i1 was Tound that TIIN 5, &, V90MELY, 21, 22, 25, 68 are overrepresentedfexpressed; while 1
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thers are underepreresentediexgressed; TRIM 28, 32, 51, 52, 68, Of interest a group of TRIMS was highly

- expeessed in active TB, bt low lo tndetectable i latent TB wsd healthy conteols, and four of these (TIRIM 5,

6, 21,\{2) have been show to cluster on human chremesame 11, and reported 1o bhave anti-virab aciivity
{Song, BN\2005, 1-Virol); 14, X, Virology, 20070 A grovp of TRIM: howoevor, wors found 1o be under-
expressed imNhie blood of active T13 patients versus tha of latent T8 and hicalihy contrels, hicluding, TRIM
28, 32, 5], 52\6E, and these have been reporied to either not be expressed in human blood-derived
mucrophages (TRING 51) or enly expressed in undifferentiated monocytes (TRIM-2E, 57) or non-activaled
macrophages or alicomyely activaled macrophages (TRIM-32Y, or enby uprepolated to & Tow level in activated
macrophages differentiaidd from luman blogd (TRIM-68) (Manines, FO., I linm., 2006},

Table 3. TRIM genes diffekentially expressed in active pulmonary tubercutasis, latent wbereulusis and

healthy condrals,

Common Name Gene Sthﬂl Dheseriptlon .
RNI4: STAFSQ;
GPETASO TRIMZD Isipartite motif-contatning 2
RRFOI; SMUNG;
KIAAQ2EZ TRIMS tripadite motif-containing® 0 ]
MYL; RNF71; FP8675; x
THRIMI9 [ prxnyvelocytiv lenkemia B
RNIERY TRIMG 1ripaNGto motif-containinn 6
L TRIME Y MGCRBITT TRINST STRY ¥omain containing 5 I .
KnFD; HERFE, RFBIG; \
MGC14199e TRIMED triparite mMil-containiog 10 "
promyelecytinioukenia; synonyms: MY L, RNF7L, PP8675,
TRIMG; isoforsy 7 is eneoded by Iranseripl viriant 7;
promyslooviic ledkeai, Inducor of triparite motll protein
FTRIMIY; pracyelodyiic leokemia protein; Homo sapiors
M _PMIL promyetocytks lopkottla (ML), transcript vasiam 7, mRNA_
RNESE: TRIMSulpha  § “[RIMS tripattite metifcontainings
RIFEE, TRIM Salpha TRIMS wripartite motif containing % n
BIAZ; PRTFZE 34000 TRIMSE _Iripartite motHcontaning .‘iﬁ\ . .
Tril; HS3 4 RMF3G TRIMes tripartite wotif-contalning 69\
RNF88; TRIMSnIpha TRIMS tripartite nofif-containing 5\ ]
554 ROS2; SEA);
RMFET TRIM2I tiprartite shotif-containimg 21
Klaalize A THIM 1A tripartite molifeontaining 14
RNFS; HERFY; RFD30;
MGCI41979 TRIMED | fripatite motiFcomtaining 16
B¥P; 147, RNFL4T,
NI4T TiLIM2E iripartite motif-containing 25
1HL85; MAIR; o
KlAAIOPE, MGCT 7233 TRIMW3S {ripariite modif-containing 35
ANFEG; RIAADS 17 TRIM2 ] Mtipartite motif-oontainiop 2
RNFD; HERFT; REB30;
MGoiaiere | TRIMIG triparlile raolif-containing 10
JGMIB RNESG | TRIM? wripartito motdfcontalaing 7
KlAaAQIZ0 e TRIM 14 iripartiic mwlil-containing t4
TRIN 5013 MGOAS477 TRIMSOR irdpantite motlf-containdng ¥3

| AT32463C1 2Rk TRIMGS triparlite moti f-containing, 6%
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Gene Symbot [ Descviption
JIRIMSS 1 tripnaite ipotifcomtaining 59 o .
MGC1 26500,
MGC126586 MEFY Meditarranean fover
TIIMSZ \ Tripadite meti Feontaining; $2
CAR; LELS; RFI‘Z\
DLIELIS: BNFYS RIP2 leiportite motfeontaining 13 s
KAFL; TF1E; RNFM;
T 20029 Ax JRIMZE Jripatite motifcontining 28 e ]
§5-56; RMITTZ7,
FLII0A6S, MGC 126176 m_\ﬂll"v‘lf}ﬁ {riparlite motil- containing 68
HIZA; BRSTT; TATIR; M
LOMDIH : TRIN3Z tipartite motiCeomadnbog 82 ]

Selective over-expressionfrepresendglion of specific immunomodulatory lipands in Aclive THB Palients:
Analysis of the distinet transeriplional\profiles revenled thal transeripts from the penes CID27 (FRL1)Y and
PCTLG2 (FTH.2, CD273) are expressed dply in the active TB pationts (Vigores 5A and B}, These molecules
have been previously shown to be invelvel in the regulation ol the lnmune response 16 bath aoute and
chronic viral infeclion (A Sheipe, Ann. Re\ imm.). These moleoeles adl as inhibilory co-stimulatory
receptors lor the molecude P in interactions benween T cells and APCs, and blockade of this pathweay has
been shown (¢ restore the proliferative and effector fypctions of antijgen speetiic T cells in IV, Hepatitls B

and € mnfeclion.

Genes vnder-exprassedfrepresented in active TE: Strikingly\a number of genes known to be expressed in T
cells {some atso on NE and B ealls), were Tound 1o be profourdly down-regulatedfunder-represented in the
blood of active TH matients {Figure 31, (bat nol fo Taleni T or healthy comteols, ingluding, C03, CTLA,
C2R, ZAT20 (T, NK and 1B cells), IL-7R, CD2 (also on B cellyy, SLAM {also on NK cells), CCR7Y,
GATA-3 (also in NE. colls), This could indicale that gene exprossion Wag down-repubated in T, WK and B
cells during aciive PTR, or that the cefls had been reoruited efsewhers (o.2\ the dunp) as a resulf of infection
with M. fubercrfasis, This is cumently under inveslipation using flow oytomegtic anabysis of blond from the
dilfereem patient groups, as well as by transcriptional anelysis of purified popiations of T colls from the
different paticnl prowps.

Bigher Stringency Statistical avalysis of ranseriptionst profiles in latent and activd TH patienis versus
healthy contrels. Statistical group comparison was further performed as before by idemtilying differemially
cxpressed penes between the groups wsing the ron-pacamelnic Kraskal-Wallls {est, ut now\psing the most
stringenl maltiple contparison correction for comtrolling Type 1 crrar (Bonferreni correction), With this
ineressed stringency 46 penes (P=0.1) and 18 penes (P < 0.05) wore identified as diflerentially xpressed
between groups (Fipures 6 and 7; Fables 4 and 3). Gf the 46 genes o {arge number of IFN-induciblo\genes,
such a5 STAT-1, GBP and IRF-1 were still ebserved to be over-expressedfiepreseied in the blood
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dive TI3 patients, and oither down-regulsted or utichanged in the lalent patients or healthy contiols. A
mmer of these penes wore alse found 1o be overexprossedfrepresented in the blood of active TH patients,
even wWith the iighest strinpency analysis which still exteagted genes (Bonterroni comegtion, F<003), Only 3
tratscpNn aclive TH were stilt observed 1o be downrepulatedinder-represented within the 46 gene group,
including LR fexpressed in T cells), the chemokine tecepior CHORS (lost at higher statistcn] stringency)
and alpha Tl-spyatrin. The underexpressionfrepresentalion of CXCR3 Is of inlerest since this chemokine
receplor hus been Xaown Lo be highly expressed in Thl cells recuired for protection against mycobacierial
infection, which may Yeflegt thehr suppression or migration out of biood o infected iissue. Tatde 5 includes
18 pengs, with IL7R an¥ SPTANT being underreprosentedfexpressed in active PTI, and alf olbers being

overrepreseiled/onprossed avd dinphostic for active discase,

Table 4, Genes significantly dif¥erentizly expressed between active T and other clinfcal groups.

Gene Symbol Veseripl an N\
FaAME4D famity \vi!:[11§ﬂ5!9ﬁgcxi§1‘lp§!grily #d, member B8
CXCRS _lchemoking (C2-Comoth receproe ]
ETvY . ofs varinwt gane 7 {TELZ Ogcogent) _—
|puspr | duak speeificlty phosphatsset (veccinis virs phesphatsse VHI -related)
RARE 1rypiophunyltRNA syritholase\ »
CCNIi4 comichon homolog 4 (Drosaphily
STAT! stgnal wransducer and nctivator of (hpscription 1, $1kDa
IKFI inlerferan regulatory factor |
latkooyle immunoglobulin-like rcceptuh{:hihmi[y B {wleh TM and TTIM domalng), member
LILRB 1
STALLA signaf-induced prolileration-associated 1 ikl
GEDMDC] gasdermin domaein comuining 1 \ ..........
DYNLYI dynein, Hplt chain, Tolexdvpe I . N\ s
DEFZpIeiLI4E | DREZpTG1EISE protoin \
100400759 \X\
GBr: guzuylale binding pretein 1, interforon-inducibls, $TKD
GHrs _Busnylate binding protein §
[ FLHE259 ) deitage-regilated autophagy modulator
LYPLAI lysophospholipase T
R1IBIIZ vhombeid 3 hiomolog 2 (Diesophile)
L Pleckstrin S
ANRERDZ2 ankyrin repeal domain 22 .
CASEY cispase |, spoplosis-related cysteloe peplidase finterdsukin i, bels, convgriase)
FLI30TG chramosome 4 open reading frame 32
FRXOG F-hax pratein G
OCHY | GEP cyclohydrolese ) (dopa-responslve dystaria)
|obBr4 _puanylate binding protein 4
WRrEs L interforon, gammacinducible proicin 30
MAMPS vesigle-avsociated inembrane proteln 3
G guanylate binding protein 2, interferon-indugible
STX1H syntasin 11
SPTANI spoetrin, mlpha, novn-eryllivopytic | {alpha-fodring
1*CHL13 pobvinerase (DNA directed), bela "
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6%“{:*3)"“”“' _______ Lescription o T s e T
1R imtedevkin Frecoptor e .

APO\A{S apalipoprotein L, 6 e -

ATG2E \ ATGS mutaphagy related 3 homolop (8, corevisioe) T,

HOQRDE, \v sulfide guinone reductase-tike (reasty
PhMIE

030 \ %1 BMNA hinding domain

WDFY] W repoat and FYYE domain comtaining b e ]

ranspoites 2, ATP-binding cessotte, sub-fammily B (MDRITAP) -
spipate-Pick disease, ype C2

Mii\mtin [ transeription faeter 3 e, .
vﬁsid\a{assarjalﬂd membrane protein 3 (celbubireving

PEMILE proteasoNe (prastunie, micropain subunil, bein type, 8 (lrpe multifunstional pepidase?)

JAK2 Ianus kinnde 2 {z prolcin tyrosine kinase)

Table 5. 18 penes significanthy Siflerentially expressed belween aclive TI3 and other ¢linical groups.

tiene Symbol Beccription \ o
VAMPS vesicle-nssocialed sdpthrane protein § (myobrevin) - -
GBI gosnylate bindine pmMn Z, ingerforon-induelbie
ETX1] sybtaxin 11 \... e
SPTAN] gpestrin, sipha, non-erytheekylic § (wipha-fodrin)
roLn polymersse (DNA divected), Dots .
7R interlewkin Feoceplor \ .

AROe apetipoprotein B, 6 N

AGE _ATG3 nutophagy reloted 3 homolop XS, cerevisine} e
SQRLE, sullide quinone reduciose- ke (yeast) \

PSMEZ proleaseine (proseme, macropain) activalar subunit 2 (PA28 bota) e
BFLIIO37Y 51 RMA binding demain J - —

WDFY! WD repeat and FY VE domain containing 1\

TAPZ tronsporter 2, ATE-binding cassetie, sub-fanily B (MDR/TAP)

N2 Hiemann-IMick discase, type C2 . \ §

AIEE etlvating transcription factor 3 e\ - .
YAME vesicle-aszocisted membaane protein 3 (cci]ubrc:vin}mk
I"ShilR Jiroteasome (prosome, mscropain) subuni, bets type, B {hepe nultifunctional peptidase?)
JAKZ Janus kinase 2 {a poleln tyrosing Kivasey N

Impraved discrimination between pationts with active and {atent 'TB and ealthy contrals: The approaches
adthy controls are less able 1o

described ebove althoogh able {o discriminate active TH from latent TD and
discriminate between alt thee clinical proups. To selecl discriminating genes We following approach was
used. First, penes expressed in blood from healthy individuals were compared Wersus latent TI petients,
using the Wilcoxon-Mann-Whithey test at a p<0.005, which yiclded 89 discrimizglory penes. Genes
expressed in blood from heatiby individuals versus sciive TR pationts were then compaid, again using the

Wilcoxon-Mann-Whitney 1est bul with a2 p<0.5%, and the most stringent Banferroni correctiyn factor, which

clinical mroups (Figures 84 (0 8F): one closter is composed of 17 vt of 13 of the active T patients (Mgure
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» Cluster C); a second eluster is composed of 16 out of 17 latent TR patients, aud | active TR patient (Figure

horizomiatly  and  clusters of penes are  presemted  vertically. This pattern  af
snpressiotpresentation of the whole list of 119 genes (Fipure 8A) now aliows distrimination of att thice
clinical proupsNtem each other ie., allows diserimination of Active TB, Latent TE and Healthy individuals

prresenle

from each other, Xeach clinical group exhibiting a unigue paticrn of cxpressio/representation of these 119

genes of subgroups tkereoll The skilled artisan will recopnize that 1, 2, 3, 4, 5,6, 7, 8, 10, 12, 15, 20, 24, 30,
placed in a dataset that represents a closter of genes (hat mry be compared eorass
(Bealthy), B (Latent), © {Active), and that either slone or in combination with

35 oF M0y penes may
clustirs of clinical groups
other sucl dogters, each olingal groun can cxlibit & wnique pattern of expression/representalion obtained
fromn these P19 penes,
e the penes STIGALS, PADIY, TNFREFIZA, VAMIS, BRI3,
RGSES, PILRA, NCFI, LOC6526N, PLAURCDET), SIGLECS, B3GALTY, 1BRDCINKLARM),
ALOMSARFLAR,  MMPO,  ANPEFGAPN), NWALPI2, CSF2RA,  ILGR(CDI2G), RASGRPM,
TNFSFI4(CD258), NCI4, 1K2, ARID3IA, RGLYRPI(PGRI') are underexpressedfundorrepresented in the
blood of Latent TI patients but nol i the blood 8 Healliyy individuals or of Active TI patients,

The genes presented in Figure 80, ARCGI, RE, RBPTCRARS), C22orh, FAMIOLE, S1onp,
LOCG49377, UBTDI, PSTPIP-1, RENIP, PGMZ, SINLF2, FAMYAL, HOM-TES-103, NDUFAFL, CESI,
CYPITAL FLI33041, GPR177, MIDIIPHMIG-12), PSIN, SF3AL, NOVICCUN3), BGE{SGK), CDKSR,
LOCO42035, are shown 10 be overexpressed/overmeprasentedNn the blood of Healthy comrol fndividuals
were underexpressed/underreprosented in the blood of Taten\TT pafients, and to a great exienl werc

underespressed/underrepresented in the blond of Active TB patient

Specifically, Figure 8B demonstrar

The patiern of genes in Figuee 813, ARSG, LOC284757, MDM4, CRNKLE, 1.8, LOC380541, CRIOOLR,
NN, PHEG2, HIPY, were shown 1o be oversxpressedfovenepresented ihthe bload of Healthy individuals
bt were underexpressed/underrepresented in the blood of both Letent and A¢tive T3 patients. Conversely,
the genes in Fipure 8D, PEMBEILMPT), APOLG, GIN'2, GRPS, GHP4 ATES, GUIIL, VAMPS, WARS,
EIME, MPCZ, 1115, LMTK2, STX11(FBL4), were shown to be overexpressedfovemepresentd in the
blood of Active TH, bin underexprossedfunderrepresented in the bood of Latent TR patiens and Healthy

sontrob individuals,

The pultern of genes in Figure 8B, of FLITI2SO(ORAMY, JAK2, GSDMDCHOFSIHFRSQ IR, SIPATL],
[ZOECAIKIAATGI2), ACTAZLACTSA), RUNMBI(SLO-BETAY, wote all overexprassed/ovigrepiresented
in blood {rom Active T patients bul nol represeated or even underexpressedfunderrepresented ilthe blood

from Latend TB patients and Healthy contrel individuals. Conversely, the genes SKIANI,
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JAADITONRRIMRET]), FAMBIB(NEEZ), -SELM, 1L2YRA,  MRPS3M,  [604024¢HH.23A),
(CAPKCA), CCDC4I, CDSACDWS2), (38902411(ZN404), MCCCHMOCAM), SOXE, SYNI2,
FEIZN 27, FIIT, were underexpressedundereepresenied in the bleod of Active T8 patients but not in the
tlood of atent TT patients or Healthy Controd individuals, where they were overexpressed/overrepresomed,

penes Cwithin these 119 penes selected by this methed described above} found 1o be
vorrepresented in the biood of Active TR patients fisted in Figores 813 and RE, were comtnan
10 these identificdN\by the alternative method vsing Uigher Stringency Avalysis of franscriptional profiles in
welive, Iatent TR palNents and bealthy controls described earlier (penes shown as wndertingd above from
dained i st of genes in Figure 7, Table 5, 18 genes pa0005; genes shown as
8I and 813 are contained n list of pones in Figure 6, Table 4, 46 genes P<0.1).

Many of )

HelexPregs

Figores 313 and BE are
italicised above from Pigw

Hpure 8F, CDSZHCDWS2), [3890241)(ZNFAC), MCOCH{MOCAM), SOXE,
derexpressed/underrepreserted in the blood of Active TH patients at not

The pattem of genes shown in
SYMIZ, FLI21127, FHIT, were
in the blood of Latent TB patients or MHealthy Control individuals, where they were il anything
cverexpressed/overrepresented. This g also presented {owverlap) in Figure BE. Genes CHDELI(p42),
MICALCL, MBML3, RIID, STHRAY L), YPRAR], [360739HPHAK2A), AMTR, FLI22471, CRAT(CATI),
FLA2GAC, ACOTHACTNACHT), NF1382, KLRCINKG2E), HLA-DPBI, WEe

underexpressed/undemepresented  in the Mood  of  Healthy Comtrol  individuals, bal  were

overespressed/overrepresented in the blood of the katent TIF patients, and overcxpressedfoverrcpresented in

the bood of most Active T patients (Figure 1), 7
total of 119 genes in Fipore A (broken down for Tegibil
Figures 8B - 8F) that distinguishes between infected {Aci

patients (Healtthy Controls) and additionally, distinguishes bedeen ihe two groups of infecled paticats, that
in the blood of active T3 patients via this

conclede, the agprepate patlemn of expression of the
of penes snd speciiicly between clinical sfates in
TI and Latent TH) patitists {rom aon-infected

i Active and Latent T patients. Many ol 1he gencs overexpress
method were (he same genes as those identified using the stierest\gtatistical fibleriog (shown in Figure 7,

Table 63, and many were IPN-inducible and/or involved in endocytic ceNudar traffie andfor lipid metabolism,
Table 6. Genes found to be significantly differentinlly cxpressed detween latenl and heatthy or
beiween active and lieaithy, which when used in combination differentigte between active, healthy

and latent using unsupervised pearson corrclation clustering algorithms (1 1%\genes).

Gene Bymbol | Desertption e
HMFp0E fung concer melostasis-avsocieled protein . \
LOCGS3Ea0 et A\
MBI | MDD interasting proein | (gestrulotion speeific G112 homalog Crebyefish)) \
SPTant sptetin, &1phe, non-ceyiireocytic 1 {olphe-fodrin)
MALPE 1 MER family, pyrin domain conlaining 12 \
I'SMIBE PRteASOmE (prosoe, Ieraping subundt, betn type, § (lorge molilingtions! peptidese A |




CGene Syvanlpl

Iitterbeukin 23, alpha solumin pl9

CDXL]

ayclin-dependent kinasc-like } (CDG2-related kinase)

iLE \

intertewkin B

MOV \ _1 nephrobilastoma overespressed gene - o
APOLG M\ aplipogwofein 6
KLECE O\ | killer cel leatin-like receplar subfamily G, member3
S0OXE SRY (sox delermining region ¥Yp-box §
BIGALTT Di-GleMAcsbetaGal botar b 3-N-reclyipucosaminylirnsferase & A
GICHI i OXP cyclohydrolase 1 fdoparespongive dystontsy d
L6 inicNeukin 6 recoptor
RASGRIM RAS puany! reloasing protein 4
SGK. senun/piheocorticoid repulated kivase -
LOC3IZ9SAL | simikar Lo OG14977-TA e
MICALCL MICAL C-tedpiugl llke
W AMES vosicle-nssoclatd mombning protein 3 fectiubroving
NP2 Niemann-Pick dishase, type €2 S
EYNI2 synapaianin 2 \ ,,,,,,,,,,,,, .
NIN | ninein (GSKY interncng proteind ]
[ MIINLA muscleblind-like 3 (Dms}qﬂsila) .
FLIi725% damape-remilnted mltoplmg( modulater
MALF12 MLR family, pyrin domain codainipg 12 i r st s —
LIME | N e ——————— i
AREG arylyulfatnze G \
FILI33641 clwomoscine S open reading frame 2%

PADI
RIZNBY

renin binding prolei

peptidy! arpinine deiminase, type 1Y \

SULF2 sulfvtass 2 _— _
GSOMIDC] | pasdermin domain containing § \
= suppression ef wmmipenicky 7 N
_RIP7 retuol binding protein 7, coflubar N\
HK2 hexokinase 2
VAMPS vesiele-assodinted membrans proten 5 {inyobrevin}
SRRITT e G protelt-rouplod receplor 197
CESY ctiboxylesterase | (hionocyleAnacrophage serine eoterasc |
Chn2 CD52 molecnle .
ABCG) ATI-kinding casserle, sub-fanily G {¥WHITE) member |
g puanylate binding protein s
B4 hidind, wransfommed 2173 coll double mbnate 4, p53 binding protein (ﬁaouse}
SIGLICS stulic acid binding Jg-like lectin 3 \
ARIDIA AT rich interactive domeln 34 [BRIGHT-like}
KI1AADLTS ribosomal RMA processing i homalog 13 (8, cerevising)
30 plecksuin and Sec? domain containing 4
ALOXSAD | { machidanae S-Hpoxygenase-nelivating protein :
CEF2RA | colany stlmulatng facter 2 recepror, alpha, Iow-affinity (gmtml-::c:.rleuma-srophagck
MMpe T et metellopeptidase ¥ (g
BGLYRIM peptidoplycan recoprition protein
CYFP2TAL eytochrame FASD, Tty 27, sobfamily A, polypeptide )
FLBTIKE bemur tyrosine kingse 2
DRI brain profein I3 .
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Hﬁ\.ﬁ,qi.‘!a‘-x_'y_!@!___1_!59@9;:@530:- - N e
PILAR paired immunonlobin-tike type 2receptoralphs 0
N\ |z fmgerproteinans D
PR remonie | S
GBI‘Z‘.M_M_\ jmanylate binding protetn 2, inlerferon-inducible
§T3GALG \ | 813 bote-paiaciaside alphe-2. 3-stalybiransforase 6
PLALI \| plasnidnopen activator, urokinase receplor .
| NCFd \uemrophil cytosclic factor 4, 40k
JAKZ Tdgus kitnse 2 (a protefn tyrosine kinase)
SRLERFL stady iegnlatory element binding transcription factor §
SELM stfondyrotein M L . R
[ULEYA| protein Dhosphatase 3 {{otmerly 2B, reqiatory subunl 13, 2lpha isefbrm L
PRECA | protein kingse C, slpha
_BLAZGAC j_J!HSg'phﬁiipaéQ A2, proup IVC {eyiosolic, calsiom-Independend) -
GRE4 funnylate bindop proteind i i
HIrl Il ingtin kerading N E
PGM2 m_p‘!lnsphugiucumuinxg'i e .
.......... KIAAT632 N
sloop 8160 culcium hinding Protein P -
IL2FRA interieukin 27 recentor, #lg
Lis interloukin 1S \
FHir frapite histidine riad pene N
EFAME(R family with sequence simitardty 34, meniber 13 i
MCCCE methylerotonovi-Coenzyme A cardgxyinse 1 (alpha) R
ACOT? acyl-CoA iloosterase ¥ "
CTNERSFI2A | wuncy hecrosis factor receptor superfamily, member 124
3F3At _..§ splicing feetor 30, subwnit 1, 120500 ]
THFSE4 lumer nocrosis Tactor (Hpand) superfund] y, Womber 19
C33005 CDIM motecule-like fmily member b
slany] (membrane} asinopeptidase {aminopepiiase N, aminopeptidase b, microsomal
ANPEP aminopepiidase, D13, pISey N
FAMTAL - \
HD R blood group, D antigen \ §
HOM-THS-
103 hypathetioad profein LOC2S900 \
CoRCal coiled-Loil domatn conlaining 4] \ »
CRNELY erooked neck pre-mRNA splicing (utor-like | (Drosphilay \ e
NCF
LY EERET .
FlLIx47 .
FAMIOIB
1LOC264787 e § N\ ]
LOCGHISY7 | \ ]
CCEIESR . eyelin-dependent kinase 3, regulatory subunit 1 (p35) \ .
Full-lengdb ¢FMA clone CRODCE2SYTOI of Nenroblastoma Cot 25 -nevmalizedNod Home
b sapiens (iuntan)
MENL2 muscieblind-like 3 (Dresophita) . \
PETPI preling-serine-tireonine phosphatase intoracting proein 2 \
WARS 4 wyprophanyl-tRINA syntholase . \
diLA-DPEI majer bistocompatibility complex, class L, BP et} ) \
T N
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NGene Symbol | Deseription
nctin, afpha 2, smoath muscle, aorla
{ 1B domeln cootaining, 3 e .
- phosphorylase kinase, gannma 2 flestis)
. Phosphatidylinositol-d-phosphate S-kingse, typeflalphs B
_LOCEA203S
AMIR N .
RGEI \J repulator of G-protein signalling 19
| C22orfS %9!?39&9&!i‘.’.??..?]?.‘?‘.'!L@'!ﬂi'.‘ﬁ HAMED e
ATE3 wNFvating transeription factor 3
SPAal) sipi-induced proliferation-associnted 1 like 1 ‘
MHFS34 mitechendrial ribesomal protein $34
ADAL nd:mnsihq deaminase-tike o it sree s |
HDUFAF] NADH d&s{.fdmgennsc fublguinone) 1 alpha subcomplex, nssembly factor 1 »
CRAT carnitine acelliransi erase
STX1t sataxin 11\ .

Different and reciprocal immune Wjgnatures in active and latent TB are revealed using a modular approach.

To yield further information on pathdgencsie, the nonnalised per chip data was then further analyzed using &

recemly described stable modular anabysis framework based on pre-defingd clusiers of pones transernpts
shown to be coordinately cxprossed a a wide vanpe of discases, and often representing & cluster of

molecules or cells relaled at @ function Tevel {Spaussabel et al., 2008, frmmoniiy).

As the aim of (his analysis was 1o yield funclional infonnation about genes contained within the

transeripionnd signalures for cach group, the anclydis was focused on subsels of patients Tound o cluster

tightly 1ogether in owr previous analyses, excluding ouliders, reasoning thar such groups would be mere Hkely
to reveal common patinways and processes ivobved in the 8isease proeess.

Nine patients with sctive 7B, six healthy contrals and ning patients with Jatent TR were selected and used in

the modular analysis, liach compatisen was performod separdtely, thus nine setive 1B patients were
compared with six heaithy controls in ons analysis, and then nine latspt TD paticnts were comnpared with the
sune si% healihy controls in a separsle anatysis. Transcripts were filtéked (o exclude any not detected in at
teast two individuals ftotn cither group being compared. $tatistical compaksons between paticnt and healihy

coniral proups wete then performed (Non parametrfe Wilcoxon-hMann-Whitkey test, P < Q.05), in order to

Wewify genes that were differentially cxprossed between the pationt group dgel healthy controls, These

differentially expressed genes were then separated o thase upregulated / overrepresented in disense proup
comparcd with contrel, and those down-regutalediunderrepresented In disease group oompsred with conirod.
Fheze [ists are iben anolysed on o modote by module basis, Differentially expressed genes are cither
predominantly over-expeessed or predominantly under-cxprossed in each module, To cnsipe validiny cach
modube must have =25% of the total genes change In the direction represented and the nu
changing in & panicular direclion must be =10, To graphically present the global franscriptionat

active T versus hesbthy controd, or fatest 18 versus hostthy controls, spots are aligned on o giid,




i}

15

20

25

38

position correspending fo a different module based on theic origingl definttion Spot inlensily indicates

poniion of differentially expressed 1ranscipts changing in the ditection shown out of the tetel number of

A modular map oOactive T compared to healthy contral {Fipure 9, Table 7A - 1% and Fable 8) was shown
to be distingt 1o the nygp of latent TR as compared to healthy controls {Figure 10, Table 7A - 1, and Table ).
In {uct these independently derived module imaps from aclive TB and latent T3 show an inverse patiern of
gene expressionfrepresentaNen, in modules which show changes in both discase states when compared with
wle M2.1 assoclnted with eytotoxic cells were underexpressed/represented

presented out of 50 delected in the wodule, genes listed in Table 677 in

healthy controls. Genes inom
{36% - 1& gones underexpressed
active T amd yet overexprossedfrepresented (43% - 27 gones overexpressed/represented out of 5§ detected

in the module, genes listed in Table 730 in fatent T, On the ather hand, & number of genes in M3.2 and

M3 (“inflammation™) (genes listed in TRbles 6) and 6K) were overexpressedfrepresented in aclive 1D

patients but underexpressedfrepresented in labent TB patients (pencs listed in Table 7B and F). Likewise

renes i MLE (“myeloid lincape™) were overexpressedinepreseited in active T8 (genes Hsted in Talile 683)

wherens they were underexpressed/represented in [Rent TB {penes lisied in Table 7AY. Genes in 2 module

M2.10, which did net form a colierem functional modulg bot consisted of an apparently diverse set of pencs,

were  underexprossedireprosented in Iatent TB {gends Fsted in Table 7D} but not over or

fs. One of these genes is the toll-like receptor
L3 (dsBRMNA) signalling {Akirs, Nal, Rey,

underexprossodirepresented in active TB as compared 1o cont
sdaptor, TRAM, which is downstrent of TER-4 (1LPE) and 1)

T},
For Tebles TA 1o 70, relative normalized expression Tor active TB is piken as expression in active patiens

relntive (o control. In Tables A 10 8F, relative normalized expression for laent 18 is given as expression in

Jeealtlyy controls relative to latent patients.

Table 7A M1.2 PTI v, Centrol, Genes Overrepresented in Active T3,

Relalivo I ’
normalised \
oression | Commen Naype | Crene Symbol | 1 Deseripiion - .
P22 15 _PTRCSeicel 00MaydE
- PALRTiOst P MIZ 4k N\
' - i K-finked Kx blood proup (el e
2447 | K¥; Xk XKRI bt tyidrone)
CG2; GRA; 1'SEL; CDa2P seleatin I (pranule membrang profoin \
2239 i GMPLAD PADGEM; FILJ45155 SELM 140K 30, antipen 62}
2.16] | URG GF epfdermal prowth factor (beta-urogastronc) \

2133 "IAM_Q; IAM-C: FL} 14529 JAM3 junctional adhesion molecule 3
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Gone Syl

Negeypiplion

Fizi3 GLIOS: I H2Bi,
H2BRG; MGCT297I3;
MGGI29734

EST2HARE

histone choslor 2, H2he

.10 B 10y EPBAILAG,
PGEIORST RIPF 14391 3.2

Pl EMILINA |

FHMIDE

FERNM domain containing 3

CKLF-like MARYEL transmembrane domain
containing 5

multimerln 3

PEA: PRSE;: P21 PR22: PS23;
PR24; TE2IS 26; Peotein 5;

1,757 {1 protein Sa PROE profeim Sfwlphey
1.752 [ FIZA Fi3A] coapulntion factor X1, Al polypeptide
HIBMS; HZ0FT; IRBEAIN:
1698 | MGCI3]9R9 HISTIHZEK histona cluster 1, Habk
]1638 ||||||||||||||||||||||||||| Rmz uTraEe,
THEA; HTh-alpha; TP L-alpha;
LES | TEMIkappa N\ i 1M1 tropomyosin | {alpha}
1415 ool N
BES; QPR CD42; MGCE!#%
1.408 § Chd2b-alpha CPIBA plyceproiein | (platelet), atpha polypoeptide

1.338

L0061, GP3A; GP1ils

183

CMIP; KIAALG94

OM{P

frbesrin, bets 3 (platolel glycoprotein 3,
aufigen CDG1Y

g-Maf-inducing profein

Rclative
nimalsed \'\
crpression | Commen Name Gene Symbo Descriplion
P22 15 PTBvCSetect 00MuylE
PALZTIest DOWN MI3
preckstrin homology domain containing,
0,82 | FLII1TIE; KIAALZDD PLEKHG fanfy G (with RheGef domein) member 1
0778 { SHI-B UL Spi-BNranseription factor (Spi-1/PUL 1 related)
EVI9: CTIPL; BELT AL
BCLYA-S; FLINOI73; FLI34997; Bogofl CLYymphooa A (zine fimger
0767 | KIAATR0Y: BCLIA-XL BCL11A protein] ]
o B7Y5 ) MOC20446 CYBARCS Cﬂmhrnmn.h\qncnrbnlu dependentd |
4677 F NIDEY; MOGO42530 LIRS zing finiwr, DI]]\Squm containing Z3
transducin-dike enDynoor of sphit 1 (E(spl}
h02% | ESG,; ESGL; GRO! TLE] homelog, Frrosophil .
CEFrgh molecule, invmopl obulin-tssociated
0.612 | W2 IGB C1791 beta . \ -
0.581 | LYR2; CR72b o benm CD72 molceue \
0559 | Kiaa0973 ConLL £OB.like ] \
BASH: Lys7; SLP6S; BLNK.5;
0.556 | SLP-65; MGCI11051 BLWE el linker \
____________ 0.543 1 TCLT TOLIA T-oel] 'E‘“‘EE!H‘.??.’.{EF.'JI“‘“"‘& 1A H_W\
vepyc myelocylematosis viral oncoge
0518 feMye _IMye bomolog {avien)
0,512 | BARK; FLIZO706: FLI3A204 | DBANK] B-ceil scaftold protein with aithyrin ropoath}
051 | B, MGCI 2802 ] ‘_{r‘ﬁl_)lf} wmolecule
0496 § ORI ITGPL: IRTAS, RP1L- Fe receptor-like | N
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........ \l 367377 DKFZp6 6701421
' puabine nucleotide binding provein (G
.47 | F1J00058 GNGY PrOACn), gamme s ]
~OAEX | FLIZIS6R IFLI43762 Ctiorlls chromosting 13 open reading frame 18
0477 NRRDGY 8TAM | BRG] F BOR downstieam stgnaling 1
___________ 0.471 | MGC10442 BLE B lymphold tyrosing kinase
Rl\,\égt)}z; RAMI:
__________ {467 | DEFSp?62L021]1 CRICATL well division cytle assochbed 7-fike
o 0.445 | ORPY Oxefm-ﬂ; FL120303 OSBIMLI0 oxysterol hinding protein-dike 10
0.367 | #1520 RQ7CT-2 VPREB3 pre-T Iymphocyte pene 3 ]
361 | LAY MLINGZ-like ATE3 AFGUME? family, memnber 3
TERL; FIOEBNFCRLN, FOUb; '
FORLA; FORLAYCRLMI;
FORILeL; FORLeX MGOS595;
334 | RIM-474014.5 o PCRLMY ) P receprac-like A
Tablc 70 M1.4 I'TH v. Conirol, G%Undermpmsmmd in Active T
[Relniive
nermalised
expression [ Comnmon Name N\l Gene Symbol | Deseriplion 0 o
P22 15 PTRvCSelool (9% nyD
B FPALZT est IHOWN MEA X\ "
907 BLIT2208; JESCANNY | ANERng | zine finger protein 394
L83 | IMY; FLIATERY MGC1634%6 \ LY Jmeien-mediating, and repuletony profein
m;cz;lmmqp; ENRPC; |
InBNPC MGC104306;
MGOI0STI?, MGOHIT353; hetoropeneois nuclear nbonucleoproten C
0.825 MGCI31677 HNR {012
SONE; BASST; DRP-5;
MREB; C21orfsh, FLIZ109,
0.78 FLI3I4 KIAAIDID HON S0ON DINA binding protein
0.77 MG BLIZS6HS GRIEL) |\ GmBke |, miltochondrigt (2, coli}
0.747 | HEPE; FLIZOT04; MGC19517 CRCAA N eell division eycele assoctated 4
RITA; J'HFB-{S! ANF463;
{1,723 DHFZpGEGLOYEY AR zine finger protein 331 |
_________ _Doby FLIZ2670: FLIZ0436 Ci2ol chrcm}xsnma 12 opien reading femme 41
[YRIF, MMPY, MPPA; NP9,
NIAR: TCPRED; DRBP?G!
WIFAR-L; MFPIIOSPIT, TE- interleitkin wohencer binding fictor 3,
0698 AT-90 | 1T . X POKA
proteln phosphntace TNoegwlatory (indibitor)
___________ 0,688 1 TIMAY, ANKRDE; KIAADS23 PEPIRIGE N, stibumit 1613
PRE2L; PRIT2T; BAIM 14
,,,,,,,,,,,,,, 0.678 SEAL2D S13A0 splicing faoter 3a, sulunit |, 120K |
8DS; SWDS; CGHOT; \4
" 0667 FLOGO®Z SIS Shyachman-Bodan-Dizmao syrtdrome
06063 nLIL: HBLS CDE3 U)EB\QJ{:}Lwie
NOT; RNER1; HZFJ;NURRI; nuelear rocapior subfamily A, proup A,
had5 TINUR hNAAZ mombar 2
6.62) HIRNA RMASEHE}] ribonucleascNi1
Table 7D MLS PTB v. Control, Genes Overrepresented in Active TI3.,
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____________ 2139 [\ELI37633; KIAAD9RT i IPBedLs 3
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2807 | phsl; VPEIS; MGCI0XG00 PIKI R4 subunif 4, pl 50
AE-Ty Clastd; FLIZI601; eukaryvolic iranslation Inltiation fector 413
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0.798 | TAY2D; TAFIINOD Nears 100kD ]
\’B debranching enzvine homolog {5,
L.761 | DBk ) DD cergvisies)
0.785 | SMAY; pi20; SMAPR2 BRDY bromadamain connining & B
0.785 _ CASPA
0.772 | ¥RFZ; TREF2 TERIZ \ telomeric repeal binding Metor 2
NUPT33; FLIT0SH; \
B 0372 iMGCIEI3Y NP3 niugleoparin 133kDa
- 0762 | MGCAZ6E: FELIGESSZ MGCA268 N AbidiE chromeosomal region pene {-like
PUMH2; FUMLZ; FLI3652E; '
KIAADZ3S; MGCI3E2S];
0.761 | MGIC138253 N fut ' S _puniilio homolog, 2 (Drosophila) ]
BYEIL; 13101; BATF; 21002,
DI03; DI-Y; FLEI26S;
KIAA0333; MGCI6140;
C200rf] 56, ATBB5LT S,
G751 | DRFZpd34PIi1s g death inducor-apiierator ]
0.738 { KOXS; ZNI} 3 ZNFAS zinc fimger protoy 45 ]
0.727 | ¥L)20858 _ FEJ20558 shiroamngsoie 2 om\rcadmg Trtvme 42 i
0.713 | FIJa2343 CWHIgLY CWENB-ike 2, cell c}qle eontep! (5, poimbe)
0.70% | MGCIGTTR RARIZA RAB2ZA, member ]m@\ntlcu;_.erm family
9.708 | PL1443} Ciskd corhonyl reductase 4\ _
.n"s."\SDH NRPSOUE; 2-aminoadipic G-semipldelp
o 0704 WRDS 1098 G AATIDN debydrogenase N M
{.698 | ZECANI ZNIF232 zine finger profein 232 N i
0.692 | NudCL; KIAAI 068 NUDCD3 NudC domaln contoining 3\
ENA mecleatidy! transferase, CCA-Mding,
LO91 | COA L MIXA; CGE47 TRNT! L }K
KM 50; KEMAT; 2303 N \
0688 ) ZOCHCLS; MGCi 0§71 RizM4RE RNA binding motil protein 413
CLEF, CRN; HORN; SYF3; crooked nock pre-mENA splicing fuctor-
0.6%3 | MSTPO2} [ CRWELE like | (Deosophila)




Common Nase | Goene Symbol | Deseriplion
ZBUE BT RNFS;
HIF|16; SNF2L3; HIP116A;
SMARCAZ SMARCAS _hediease-tike franserplian facloy _
SWAN, KIAAGTOS;
0.6 HRIHrEaes REMI2 1] R4 binding metif protein 12 N
_________ 0.658 \ FLI10287; FLITI219 L sipley] coffed-roit domein containing 76
(654 VTS KIAAIGYE KIAATGIR . inteprator complex subunit £ §
0,652 | IANY; hEANT; MGCYT027 GIMADPT GiPese, IMAP Tamlly momber 7 .
0.651 | TICAG; DKFZDSE6R0921 Ki1AA1279 KiAalgpe )
"""" el ximian leukemis viad oncogene
(.65 {1 HAL; MOCARDED RALA homebop A (tas celated)
sEPRN; LRI Caorida; progestin and sdipod receplor family
_ 0.639 | FLIZ2S2L FINGG206 | PACRE menher VIt
634 1 FLHIT N\ BFLITI171 irypeved cal proteln FLI1IIRI 1
LOE; 1L-16; prilG; B o T
FLITGE(G; FLM?};&\ intedenkin 16 Jvmphosyle chemogitractant
0.613 | F1.144234; HeT 9289 ILI6 nglor)
0611 § FLI33226; 1190004M2 IRk PYGO2 pypopys llomofop 2 (Dresophils)
GLCIG; UTP2t; TAWERK;
0.577 | TA-WDERP; DEFZpGEsl 65 WIDRIG WD repeat domain 36
FLI20287; bAR0BIM 2, RP11- o
0,574 | 208F1.2 TUEXID 4 testis expressed (0
e DS6E | RIAALGEZ NI AY: #ine finger protein 721
£.55 | FLY22457; RIPS-1180E21.2 DHENIEZD DENN/AADD domain containing 213
0.545 1 ozrfl; ZFP260 PEPZSY zine finger protehn 260
GLE1; FLN 0358 K1AAQEZE;
» 0.4%1 | DKFZp6E6045ie LS plutaminasc
Table 77 M2.} IPI'B v. Contral, Genes Undorrepresented inAetive TD.
Keolativo - \
norimglised
exprossion | Comaron Neme | Gene Symbel | Destyiption
P22 15 PTBvCSclect 09Mayl | \
8 PALZTrest BOWN M2.0]
[rrotetn fyrhging phosphatase, nan-roseptor
0,712 ¢ FTPMEG: PTFMEG) _EPTENY Lype 4 fnepaiaryoryie)
a6 | PLIBS63; MGCAS63 SAMDE sigrile alpha ndyif domein contalning 3
slpnal transducerkod activalor of
0.643 | STATH STATS _tramseriptiond
BALY; 2L Minedin, i
£33 | spondin SpoN2 spandin 2, extracelularyomrix proteln
ELPZ: SOAT2M; CHRILEY'T;
__________ 0.6 § KIAA1597; MOCH02768 SYTL.2 Ssynaptotopein-like 2 S
0.628 | DORZY; DKFZP3640243 ABHDI4A | shhydrolnse domain conisining 144
LPAT; (T35 -AP: prectein Lyresine phoephatase, redggHar type,
0.615 i MGC138602; MGCI3E603 | PTPRGAP | Crassocinted protein
PO PEO-L; PRECL; \
MGUS363; MGC20269,
e DS WPKCple PRECH protein kinsge C, ¢la |
o DSEE E MGUASETO, MGCTA85E NCALD | niewrocelein delln N\
_____ L OE66 | TH SRBC cn2 | €D molecule .
0.554 ] KEH; CHIT4, NKGAD: WEG2- | KLRK] killer ¢ell Jectin-like receptor sublamily B,
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D, D) ESTROR tember1
x{m 0,240 3 LAY, FLIZOO LARY .1 lymphocyte ransmembirane sdaper 1
0500 | CDI2L; P75 ILZEDL imterleukin 2 receplor, bola
\Q fasclcwfation and clongation profen zote 1
LS15 § Pz} B {zygin 1} y
CITK; CTH: HYT.; Lsk;
HPVETH; MIYLTK;
MGCI708; MGE2101;
ﬁﬁﬁﬁﬁﬁﬁﬁ 0.50% ”\w{.{ﬁ"@m3d!ﬂlzi 2 MATE. __ .| ;megaksryooyle-psseeiated terosine kinpse
G408 | ONCY CILIC3 chioride intracelfular chpmel 3
0.433 IC?}\{?E},'&&H? LY 11 NRp30 NCR3 netural eytotoxicity trippering veceptor 3|
0.39 TRYIS, GZME prangvine K (pranzyme 3; tryplase 1)

Tale 70 M24 PTH v,

carirol, Genes Unde

vrepreaetied in Aclive T3,

Relnfive
nornalkised
expression | Connon Nuine Gena Symhol | Peseription
Pa2_15 PTRvCSelest 09 ayd
& PAL2Tiest DOWRN\M2.04 I
AT synthaze, HA iranspotting,
niitochondriat Pl complex, O sibunit
0.858 | ATPD; OSCP ATRSO (olipnmycin sensitivity conferring protein}
M2 ellF3k; ARG PTG
HEPCHZS; METPOM ; PLALC- eukaryotic (ranslneion inftistion facior 3,
IIIIIII 0.831 | 24; PROIA4 W\H{FP-SIZ sulunit 12 . .
0.522 | RPLR _|RPLE ribosomal protein LE ,
0.811 | EF2; EEF-2 N BEFA eukanyelic wanslmion elonpaten factor 2
: potymerase (RNAY 1T {DNA direcicd)
B804 | RPBO: WPHI45 POLRA potypeptide 1, 14.5kDa
O.B01 | RI'E; ZMYNDIT; MGCI12347 PRI\ [ programinined cell death 2
ARIZ TRIATY; FIIT0U3E; 1
O7EE P Figaye2l ARINZ aripdne homolog 2 (Drosophila}
Ervd; C0HSA; PROUSEY;
C2orfay; WY-3R-84;
.97 | SEDBCAGRL: di47704.2 ERGIC3 FROIC and grofsi 3
0771 | ARTA27 UxT ubiguidously-cxpressed transcript n
1112.3; HLG-7: DIG2T, trrenine Wuol colide Huding proteln (05
0,769 | RACK 1 Gob2-re) GMB2ILI peeleind, Iga polypeptide 2-like |
el 3h; eli3-pdly MGC 2958, oitkaryolic iﬁ'ﬁi] dipn intiintion factor 3,
765 { ofF3-pammn HIF38TE o i subunit 3 paming, 40K §
0159 [ HOCASG LG Mpatin N\
2MMEA; IGAAL, IZPP2A) SET transioention bgc!cfid lovkenia- ]
0.758 1 PHATIL TARIHETA SET
0752 | ANG2 CllofZ chromosome 11 open rdeding frame’
0rajcels MTCP] ell profiferationl
0.736 ) LCF; HCLP-1 KLHDC2 | keleh domain contuining 2 \
0,722 | DKFZPSEOI02] KEL3G  { ribosomal prodeds 1.36 N\ .
0.712 | ROX3 ApEIR zint finger proteindz
AME; MGET25856: o ]
MOCI 25857, MOGCT29947;
0.71 ¢ DEIZpsE6eDI 317 APILT adeging phesploribosyHransfetusc
CGIDM; MGG 42525,
0694 | MGCIA9526) Tambda-CRY LRYL) crystallin bwnledp
___________ 068D | FLI27451 MGCI02GM) LIRS0 tibosonia) T”‘.‘,’Al.f’_iﬂ:i;gﬂ,_“._hw.m.,_.m..__
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NPT ey
OTERlised
erpression [ Comoon N Gene Symbel | Descriplion
INTG: eFF3e; EIF3-P48; o1P3- eukaryotic tegnsiation nltiation fctor 3,
L8 ] pdh _EIF356 subwnit 6 48kDa ]
Litd; hCER¥; FL121430;
FLIZ3239; K1AA 14646,
MOGCIITE?H; dASRITISZ;
0.68 [NASIHIS; DKFZpMMED21L | CERK __tcesmidekinase
0.675 | 1INIT; PKCI-i; PRKCNH! | HINTI histidin iriad nuclcotide blading provein 1
o nielectar protoin family A, mensber 2
0675 | NuPANHPZE NOLAZ QHACA smuall muctoolar RASPS)
AbIY, Cl 25E5G; .
MGCI 25887 MOGCI29%61,
D666 | DKFLpeRaINITTY APRT adenitie plosphoribosyitransfernse
\ sranslocase of ouber mitechendrial
0067 | TOM? TOMM? membrana 7 homelop (yeasy
D655 | BIVA, CDZTRI, Shael; Sive-g | STVA SIVAL, apoplosis-Indycing faclor
0.646 | PBT; HCNE; FEEF; RKIFP PEBr] |1‘Emspl1nl|d}1clI1§1:=_:;r_!ammc binding protein 1
(L.G28 | PRPS; PRPFY; SA]’GI;\SF.'_!&M elFfAAl sphicing facior 3g, subumit 3, 60kDy
FLit2525; d2475007,2; HK-
0.62 1 475872 LASIEL LAS]-Hike {5, cercvising)
FCA45: RPL1G;, RPLYID; \
RPY LI, FLI2G304;
_ 0,593 | MGCES603 NEIL1S ribosornal protein L1$
T ﬁﬁﬁi‘*ﬂf}_{‘]ﬁ?'ﬁi‘ﬁ:ﬁﬁ" heterogeneons nuclear ribonvel eoprotein -
________ 0.567 | lsAUR HNRPEL fike
siaatl nuelear iibonucl eoprotetn 132
0.562 | SMIZ; SNRIDI smu& polypeptide 16.5kDa . ..
054901 "?’M.,,w.,\a\--.
0527 LOIL‘IS{I'EM MGCE?527 LOC{ 3007 p2
BDCGRYE,; REGE; RDGE- phosplunidylinositel iransler pro‘!mn
1.524 | BETA FTINECI gylaplasmic 1 N
8.5 | FEHG; Cldoi8 | conplipl | oxelinB1 interacting protoin 1
0.4972 | BAP; HBPLS; BPI5/122 RP.22 fbogemul protein 122

Table 711 M2,

B P v Contrel, Genes Unde

rreprisented in Active

Eedative
normallsed
_cxprossion | Comaren Name Gene Symbol | Deseription  \ ]
£22_15_PTBvCSeiect_00May0
B PALZNcsl DOWN_M2.08 I .
pleckstrin homology dpmein containing,
Q841 | KIMLY; PHET; HE) PLEKNN] famHy 1 feveoting} meber 1 L
fnosirol potyphosphate-4 Saosphatase, type
0.816 | MGT132014 INPPAT 3}, $05kDa
BRI SEPT2; KIAAD) ZE;
MOCT66 Y MGC203 39, RI's-
0732 { §76A24.2 G-Sep | seplineg o e |
711 | GIL AP aguaporin 3 (CHl blood group}
4691 .l?l l‘!ﬁ'ﬂ-‘iﬁ R LZTFL1 teucine zipper feanscription factor-likeN
e PCS sl SERS] Ritepacting protein |
GR(_- 1*51‘!' (|I{G.'> TLIES;
0.669 | AES-1; AES-2 | ABES aminp-lermingl entiancer of splilt
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[ Common Mamg | Gene Symbel | Beseription
tymplhotoxin beta {TNE superfianiby,
P33; TTNFC; TNTSEY LTl member 3}
rhofraz puanine nucleolide exchanpe factor
KIAAOSZ MGCISO13 ARHGUFES  l(Glyis
\EM3; TEMT; FLIZG27D;
0.634 \éLJ#ISGSZ; DRIpokar(eas | PLXINY exin domain contpining N
pre-Beeell leukembs bomeobox inleracting
0.62¢ | 1P PBXIPT_ 1 protein] -
62 KMAWS; MOC1IE8G KI1AAQ405 E1AAD4DS
U D6Es | KIEY ZN)@&M _____ LBTBIS zine finger and BTH domzin conbuining 25
PLI20T29, RLIZDIG0; WY -1
0.61 | 75 MG A Clocli§1 chromosome 1 open reading frame 181
AAGD, PFRCA, RRKACA;
MOGC] 29900, MOCE29001;
0.600 | PRC-afpha PREKCA protein Kinase C, alpha
D404 | CG)-25 \ HNOSIF nitric exide synilwze imemcting prolein
FELIZ0152; FLI22155: fomBy with sequencesimilarty 134,
O.602 | FLIZ2179 \, | ELI20152 memberly
0555 { LA AP3Aamy | FHaIY feagile histidine irind gane
\ WD ropoat domals 7; synonyms:
ELT10439, FIAZ1ITEY MHoms saplens WD
0.55¢ | WDRTY \\VDRM repeat demain 74 (WHHR74), mRNA,
$.395 | B35A; BRICD24 ﬁ‘MF:{L integrnd membrane protein 24
8587 | HPF? ZNPga | odnofingerpeoteingd T )
.58 [ SBK; HEKE; TYRO) . mm\ EPlircceplord
&151; SI5-1; FLAZ0174; '
___________ 0.578 | REIDOZIN24KIR S \ 331 transrnembrne fantily, member 1
LT3P2; LTRI3; pped2s; '
IM.J35431; FL139E93;
FL)4253%; FLI4413§; Lateet weoas Forming proovths Tactor beta
£.557 | DREZPSEOM2123 LB Mnding protein 3
¥, RASGRE; hBasGREYL
MGC120598; MG 09,
CALDAG-(EF], CALDAG- RAS pyanyl relenslog protein 1 (ooleine
0536 | GEFLE v | RASGRP] | and DASreguletedy
______ 546 | TTF; ARHH AHOH rgs homolog gene fwaily, meanber
LATE; LATZ, y+HLAT.2; solule cu:-rie:\@‘r;rfiy 7 (eationic amine acid
0.545 | KIAAG24S: DK IZp0EOK 15246 | SLOTAG transporier, ¥ Xystem), member 6
0.541 | IPI20 Cive CI6 mokeewle \
0.537 | MGC20616 CHMPT CHMP fusnily, member 7 ]
BAGK; BAGE |; MGC12821; \1{;
o BSF L MOCHZ2356; DEK -alphe DGEA disgylplycerat kinngo, wlpha §0kIds
LLLLLLLLL 0523 | hly9: il ¥9; 1739, BLAMES | LY9 fymphocyte sntlpen &
EMT; LYR; 'SCTRL;
B.32 1 MOC1Z6257; MGCIIG25E | | L N J2bduedble Tecelbbinese N
TACTILY MGE225%6; | S o
0.519 1 DKFEpGOTEZ 122 CI56 006 maleede
SEP2; SEPT2; KITAADIZE;
MOCIO6! % MI3CZ0339, RPS-
L5018 ) §76A24.2 i EeSen dosepiin 6 N\
0.5001 § SCAPL; 8KARSS 4 SCATI sre kmase associmed phosphoprotein |
FLI12E84, MOGCL30014;
. 049 | MGCI300]5 Clom{3g clicarnosome 10 open teading lame 3§




Raolslive
normalised
pression | Common Namo Gene Symbel | Desoripiion .
\__ {488 | Ti; LEUI cps ] TS moteenle
\§AR7 [ MAL MAL mal, T-cell diflerentiation protein
g1 | SATBI SATBI SATI homeabox | N
(38 | LIWERH: TG-S LIHB lactate deliydrogenase B
Ray; FLIXDI2T; SHI dornnio containing, YecBd-like | (8.
0473 P WRFZI'SE6FI318 SHIVLL | corevisiee)
PNE SGREF: 123 234
0.466 | 1219 MGCT8E 1234 uierloukin 23, fipha sabunit p19
K16 Rﬁ HEEG FABGE;
RINGE, N2-KES; Dp5224515
&4065 | dIT033B] HEDYTRE hydroxysteroid {1 7-heta) doliydrogenase &
ARH; ARH l\qi\m: FACBI;
FHCEZ: MGUN 705, low density Hpopralein receptor adaplor
0456 | DEFZpSteDiG LOLEARY peodein
MGC54 16 \
0.453 | DKFZp686003164 oCia?2 OCIA domain containing 2
Chalide SIRPEL, SIRNAZ,
_____ 8451 | BATICH,T; SIR¥aamma SIRPE2 sigol-tegulatory protoin gy
0.433 | GPat; TP41; T4l LEL-D N\ cDy CH7 molecule e .
oxigoreduciase WAD-binding domain
0427 | MGL13763 MGLISTH3 containing i
0.41 | AS168; DKF2p779C0666 C1D4 [ TBCI domain family, member 4
HMEC MANIC; MANTALL
N 0404 | ppo3ld MAMNCT mannosidass, alpha, clags 10, member 1
_____ 0401 | Tpd4; MGC138200 CL2B \ CI28 melevule e
€394 | FL112586 ¥NI329 \_ { zing finger protein 329
teangoription fictor 7 {T-cell specific, WMG-
0.39 1 POP-1; MGCATTAS TCIFT frpx) -
ABLIM; LIMARIT: LIMATIN:
MGC1224; FL1145G4;
0L385 | KIAADOSE, DRFZpTEIDG148 1 AiNLIMI ootin binding LIM proteln |
. fmilkowith sequetice shnilarity &4, member
0,353 | N&LE2 BCMP1I FAMEID BN . .
0377 [ TOED FAIN Fas apoptdlc inhibltery molegule 3
LEIGY; Coorf] 32; MUGCSDRSD; family with dequence shmilarity 102,
0.371 § hA20A324.7 C9o:0132 pember A
RITI; CTIPZ; CTEP-2; hRITI- B3-zcH El,!,-’l:,mﬁigna I8 (ine linger
0.36 | alpha BORMIE prodein)
CILP24; FLIZOBYS; '
0,53 3 MGCTIIS04 Cloon3g | chromosome 16 apon régding frame 30
TCFIALPIA;
e D15 L DRELpSREIOD1S SEEL fymphoid enbancer-bindingXuctor 1 -
BLR2 ERL; CIx97;
0.29 | CwIBY; ChEBRRT CORT chomokine {C-C motif) receplor
STK37; PASKIN; KIAA0Y3S; ‘5\
DRVEPA3AO051; A% domaln containing serinethreohine
6244 | DKTZpoR6erioal I"ASK kivese ]
1,205 | NRP2 T hweLL2 IEiL-like 2 (chicken) N\

Table 71 M3.1 PTE v. Contrad, Genes Overrepresented in Aclive TB.



Helative
nornmnlised
Nexpression | Common Name Ciene Symbol | Deseription ol
P22 15 _PTBvCSelect 09Mayl
A PALZTrest UM M1 i .
o, \I7.93 | MGC228058 ANERIIZZ wnkyrin repeat domain 22 i
serHn poptidase inbibtlor, clade G (]
CHN; CInH; THAEL HAER inhibHor), membor 1, (anglocdoms,
MENCowN SERPING! heredilary)
) © | radical S-adenosy! methionine domnin
............. 9.425 | oS vipls 2510004101 Rk RSADZ containing 3
b 5938 I%R‘?\Sﬂ: MOGC29634 orsryy { epithekial stromat fnlemction 1 (reast)
£.226 | GSIGRG, T wrf2y 11344E, | Interferon-induced protein 44-like
guapyiate binding proein b, inteieren-
7,566 | GRI' GBP1 indugible, 67kDa
5,677 | pdd; MTAPN IFI4 i inferferon-ndused peoteln 44
4.70) | LAP; PEPS; LAPLP LAP3 | lengine aminopeptidase 3
TRC2: IFI6E; TR YSGOD, imerderon-induced grotein with
A.4801 § RIGG, CIG-48; GARG-40 B3 | ielssiricopeptide repeats 3
4091 | OIAS; 1) OLAST \ OAS] 25 oHposdenylate synthetase 1, 40446kDa
1947 | ploo: MGCI33260 CIAS3 2-5'olipoadenylte synthetase 3, 100kDa
3944 | GIPLUCRRIFILS  \ | Gips 1SGLS ublquitin-like modifier
UEF1; DIEE; Crorfl;
3.515 | FLIIPEES; KIAAZGOS SAMD?L. slerile ntphin motil domnin containing 9-like
3909 | MMTRAIB =~ ELECHI phospholipld scrambdase | |
XAFL HIRCABP; \“
3702 | HEXIAPAR] BIRC4nY KIAP assoctated factoe.]
RIGTE; SCAZ; RIG-E; SCA-2; \
. 303t | TSA-1 LYGE Wymphoeyle anfigen 6 complex, jotus T
CF IFI10; INPIG; 3810, orp-2;
3.726 | mob-l, SCYBI0, gl-10 CXCLLO 1 ehemakine (C-X-C modl) ligatad 10 ]
3.668 | FRG2; ViBS2; FIX6; Mbxgb | FBXOG 1 F-box protein 6 ]
,,,,, 2652 | KNFO4; STARSY, GPSTANSD | TRIM22 | uipartite tiotiF-containing 22
L0419 | Locizeenr 1LOCI29667 | Wypothetica! protein LOCI 29607
ISGF-3; STATOI; siévgaé iransdacer and activalor of
3418 | DEFZpbEaR04190 STATI _F seanscaiption 4, 95kDa
I 1,398 | TRIP14; pSOOASL OASL -3 oNgoadenylate synihotase-lke |
. BPRE P IFPAS PLI2ITEY ] IF3s interforodinduced peoteln 35
LOCZ6010; DN AFTPG: viral INMA Molymerase-lransaclivated
1.154 | DRKEZpS6AA24t6 DNAPTIHN proteln 4 L
BAL: BALL FLIZE63Y;
FLM1418; MG 786GE,;
DEFZpaGGRORT, poly {ADFaibose) Polymuocase faoily,
3.07¢ | DKIZpGEeh 1 5238 PARPD ] metnher® ]
poly (ADP-ribose) pc:ly)w‘nsc fmmily,
3037 | BALZ: KIAAIZGE PARPIA menber 14
ST RIGTY, UBCHE: MGC4DI3) LREZLG ubignilin-conjugeting enzymy H21, 6
APTE PSFL ABCHLT, ABCBZ;
RING4: TAFIN; DESI 1A%
FLIZSEG6G; FLIA) 509, transpoeter b, ATI-binding carselld Sib-
2,839 | TAPIYOI02N A family B (MDR/TAP)
ryxoviras (nfluenza virst rosislance
______________ AR | M Muh; TEIZE IPL78K | MXL bnteaferon-inducible protein 74 (mousc
......... 2632 : . SR
e 251 | GCH; DYTS; GTPCH GIP- | GONHT GTP eyslohydrolass 1 (dopa-responsi v




Ielalive
normalisod
}:]:mssiﬂn Cominon Name Gene Symbol | Deseviption
i1 dystonia)
\ interferan indiced transmembiane protein b
A34 | 997 CR225: IFN T, LEUIZ 1 IFIYMI I A 2
\M (02 FRIEY; 15G34; clpdd; interferon-induced protein with
2.4 X T2 letratricopeptiderepeats 2
__________ 2414 1\ ¥ perferon induced with belicase ¢ domain |
’ stpnal iransducer and aclivelor of
2378 ETAT2 wanseription 2, 113kla
tumar necrisis Baetor (Hpand) eeperfhmily,
__2an THESERD | member 10
______________ 232 BIV7 cis variant gepe 7 {TEL2 encogenc) .
_____ 2,214 PAS] 250 elipoadenylate synthetage 1, 400M465Da
trnsportor 2, ATP-binding cnssette, sub-
2206 | RINGIL; POS2ING TAP2 Ganily BOMDI/TAYY N
2,134 | MOC7ESTE A\ 0482 A=stoligoedenylate synibelase 2, 6971k
2 { VRE2 VREK2 vaveoinin relaied Kinuse 2 L
PR-E PANI; UMPH; U\gb{ﬁ;
PEN-1, ohHI: MGC273
175 | MGOETHOS: MGCETE2E N5 Stnuclectidass, cylosolte 111
LBSS | HWNFES: TRIMSaiphe \ | TRIMS tripartite motifcontaining §
CG1.3d: PNAS-2: COotf33;
189 § USPCI7T; SNFTDCR \Q[-IMPS chromatin modifying protein §

L0 PARP-12; ZOAHDC,
BLYZ2G93

poly (ADE-rlbose) polymoraso family,
member 12

PKR; FRER; 2FIAKT;

BARPI2
EIFM}Q

LS I MGCI2ESM alpha kinase 2
""""" \ {ectin, pelactoside-binding, seluble, 3
1.B42 | OO0K; MAC-2-BP LA ALSIBY binding profeit
1,507 | RNEFEE; TRIMSalpho TRIMS tripariite matif-containing 5
1743 ]GOS onvin PLACE N\placents-specific 8
iterferen-slinnlated transeription Tactor 3,
1.732 | p48; IRFD; IRF-9; 1SGF3 | ISGFIG gamna 48kDa _—
1.713 | G317 BST? bone Warrow stromal eoll antipen 2
ESMAL; TRAPLAD, PLIA5GDS;
MGCE8425; Mbla0l052; \.
1.665 | NblaiGe93; dITR7I11.3 | HCOA? nclear recdplor coactivalar ¥
1.64%9 | FLI3G275: MGCI31026 ZNFX| 2inc Tinger, WRX-lype conlaining 1
1638 VODIL IR TEIYS, 22835 ) SPG SP110 nuclesr Ihdy protoin
1627 | BFPs 2147 RNFIAT, ZNIAT | TRIM2S wipmie motif-conkaining 25
LSRN M emye (and STAT) erector
TRAF; KIAALS2Y; ; \
PCTAIRENF; R 1- ;
1.505 | 508D10.3 TIRDY tudor domain contafaing ¥\ .
DEH; I IR, pl 36,
ADART: DRADA; DERALY;
1ADY | IF-4; KERdsIIP ADAR adenesine deaminnse, KNA-speeNc
core | synthase, glyecoprotetin-N-
ucetylpataoiosaming 3-heta- \
1494 | CIGALT, Tesyithuse CIGALTI gatactosylicnsfenese, 1
IR T INF] ) N
F461 § SCOTIN SCOTI scotin




i

TRelagive | T
tarianlised
_cxprigsion | Commen Name _ | Gene Symbol | Descripiion
FilGas4d; Pr3aste,
LA | DKFZR080207254 o] -EE100 SPivdouclenrantipen
N1 | FLIZ3064 AGRN sgrms
NFTC; OBFI OBV Chars; | T/ T
LASIN FLIZOOTS; KIAAZODE SAMDS sterlle nipha motif darmain eontaining 2
126 Fii RADRE | BABSA RAHRA, member RAS oncopane finnily
8NG; GIR3; FAMIAC: [F1616;
L2 s ]I\?"Ix(‘-lﬁ . airs interferen, alplig-inducible protefn &
Table 7] M3.2 ]’TNCUMML Genes Overrepresenied in Active TS,
Relative |
norealised \
expression 3 Commen MNom oo STERE Syinbol | Deseription |
P22 15 _PTRvIENect 09hday0
8 PALITtest UP 32
2167 | MGC20461 \ OSM oncostailn M
o 2207 | FHLA; LM IPLEM \ STt L symtaxin
LFCATZ, FLIZMMET;
Lysol'AFAT; \
2330 | DEFZposoH22i12 AYTLI acyltransfirase like | .
1,987 | UP; UPE; UPAST, UDRFASE \UIMPE uridine phosphorylase |
1965 | IL-1; IL3R2: (LI-BETA N IR interfeukin I, bela N
SAT: DU21; KFSD; BEAT, #\
1L.BBG | S5AT-1 EA spermidinedsyerining Ni-acelyllronsfirase 1 |
G-phospholiucto-2-Rinase fustose-2,6-
LEGZ { PFRZ IPFK2 CFRFBE3 Liphosphitase 3
intercelluler adhesion molecube 1 {CD34),
1L.755 | BB, CL54; A58 1CAM] hurngn rhinavinus receplor
}.742 | BOLA; D19837 BOEY B-gell CEIAvmphoms 3
il musculouponcurolis fibrosarcoms
N 1695 | KRML; MGCA3127 MAFRB kgoganc homolop B {avian)
SRPSCX; UXCLGLG; Sh- \N@
1686 | PEOX CRLLLG chemdkine (C-X-C motif) ligand 16~
ULP-GNNAcbetaGal botp.1,3-N-
1.638 § TIAGN-T5; hetadCn-T3 HIGENTS | sectylglucasaminylicansferase §
MLAT; ME4%1; LAMP.3;
L1062 | OMABHT, TEPANG 1363 CR3melepals
P21; CIFL; 8D WAF,
CAPZD; CITENT; MDA-G; eyelin-dependent Npase inhiklior 1A (p21,
1562 [ p21CiP] o CDRMIA Cipl)
URAXT; TAID-3: FARIZ0E: \
1548 } DEFZpsocFicd AXLUII AXING upregutated T\
NiEF, FLI42500; KIAADD39,
MGCI38418; sofute corrier frmily 9 (sodiunghydropen
1.542 § DEFZpORGCHIZIT BLCaAL exchanper), member &\
plinarme-atateonts ligase {giut:h\iuc
1342 | GS; GLNE: PIGHS IR ALY synihetese}
LJESOA §ODSY UPAR; URKE L MLALR plasminogen sctivator, urokinase recdpdor
PRLE; NAMPT; MGCHI 7256
DR FETGOE15E3;
1474 { 11100350 1K1k TEEFI pro-f3-cell colony enhancing fuetor
1472 | P4 FLIZTIGE PREE plockstri N




elafive
Miised
eapRescion [ Comimop Nang: Gene Symbol | Deseription
puonine nuslestide Woding prefein (G
45 | GNAlG _heNais protein), alphe 15 (Ggclas) |
113 PLIF, Friile; PIGES,
1.A4IN] MGCH04424 FTHL ferritin, heavy polypoptide
G183 MGCI1A%751; -
. 142 FAAGEG0061 59 : MGCI4376 | hypothetical protein MOGC14376
NER; UNE; LXRR; LXR-h; raclenr receplon subfmmily 1, group H,
1,385 | MERN; RIP1S Wit1H2 | member 2
TTP: OQ524: GOB74: TISH: NG Tinger protein 36, Ll 1ype, homatop
B F0 O MUTATENINE BZA FEPaG i {mouse)
EABE4; IL ]-P'l HIFTLAA; NP ; :
_____ 1385 T IL3A i : NFIL3 _i muclear fector, hiterfeukin 3 regulared
1,328 | CEFW; GIGZ; SKIP) TRIB1 tribbles homolog | (Drosophils}
AR BARL; HHARL arirdne homolog, ubiguitin-conjupgstiog
o 12ee  URCHITEE N\ ARTH} eneyme B2 binding protein, b (Drosophilad
L.272 | FRAZ; FLI23306 0512 05 -ike antipen 2
RIT; RIBIE; BOLCT \;5
1.269 | MGCIZ5864; MOCI258 RiT] Ras-like without CAAX |
128 | RIS \__ | SERTAP3 SERTA demnin containing 3
milopen-netivated protein kinase-activated
1,227 { MAPKAPK?2 MADPKAPK2 | protein kinasc 7
I'PG; PR, PRGE; MGCYZES,;
1.217 | FL)12030 {31 serglycin
LABY | SHEL TRIP-JIr] SERT AL SERTA demain containing

CMT2; KIAADI I, \
1072 | MGCLL282; RP1-261G23.6 MADIN BP | MADZLT binding protein
LB, 811 m03 MGC12957E:
B.169 | MGTI2OE70 LISP3 ublguitin specific peptidase 3

Table T M3.3 PTB v. Contral, Genes Owernepresented i Adtive TR,

fleladive ] %
nprmelised
expression | Common Name 1 Gene Symbol | DescNption .

PEEJSFI"I‘H\'CSMM_U‘JM&}'@" """
. £ PALZTET LY M3 _
profine- scmxthmomnc phasphatrse

3.651 t MAYF, MGCI4175 PETIII2 inlerncling pagtein 2 . . -,

THTGE; MO 620
MEGCTIG93] 3 MG 16932

3.2 | WMGC1 16933 VTN vanin I
SWISNE relabod, miteix assopiaied, petin
Rzchp; BAFSDC; CRACIE, dopetident remutater ol ehirometin, subfnily
2.604 | MGCIIIMD SMARCDI | d, membor 3
FLERTEL; LGMID2E, d;,rs Terlin, dEmt girdle sONbar dysirophy
25T | FLIOLUTS, FILIGOI6E DYSE 20 {ouipsoral recesslve)
[ 2801 ASITS; IRAKM HLAR M 1RAKS . ioedenkin.} receptor-nasociatdd kinase 3
Pé; cAG(: ccmi"ﬁ“kpa
U2 | CAAFT DNRAGE L Sro0Alz 5100 calelum hinding protein A !%\_1_._'__”
1L.EES | CGL44 | BCnI. _sufide quinone reductase-like [yeas)

FAMIIA; FLI3E4GS;
B9 I{IAﬁ]ﬁ{I'E RI'HE-230L22.3 LENNDIA DENHMADLD domedn containing 14\

A]’(‘H, ATPGH,, P06, ATGT autophsey refated 3 homobep (8,
1,736 | FEIZ2125, Mb{?‘l 5201, Algr corovisibe) \
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Relafive | - e ]
m'mﬂ}iscd
eaprossion | Common Name Cene Symbol ) Deseriplion
\ BRIZp864M1 178 ) i
NVIE caTy o CRAT camitine acetyliransfbrase
________ 1.%03 1 MGC2654; LI 2433 MGC2654 chromgseme 16 open reading lkame 68
_ X | Mp-2 LY96 fympheeyte antipen 96
YU TR domadn family, member 8 fwitl
1695 XD VRP; HBLDS TBCIRS | GRAM donainy - |
L663 [ PN2044 Cldoa®d chromesome 14 open reading fimme 94
P2ENGETTLN2S; T
1LOIE | DRFZMGROLIIA163 GETCI ghitathione S-transiernse oimems 1 R
1635 | ATRAPNMGC29646 AGTRAD angiotensin [] recoptor-associated protein
FAT; GPENGE33; Gy
1572 | CHIDSZ: PANY: SCARRS DA 1336 molepute {thrombospondin receptor) |
i3l; LEL; PI2;, NRIEL: MDD serpin peptldase inhibior, clade 13
1547 ] BLANHZ N 1 SERPMNEE {ovalhumii), member
1.546 [ RAB32 N RAM32, meinbur RAS oncopene famfly |
CRIA; MOIA; CDINg; MAC-T| intoprin, alpha M (complement componont 3
_______ Ll | L MACHA: MGCE7 ITGAM reecplor 3 subunit)
ALTY] ZFYWVERS; KIAARDYS;
1481 | MGCI6461 WIFFYD WL repest and I'YVE domain somnining 3
AR WRCIHE; hiG2EK;
CLCa2E; FLITOGEG;
1467 | DIGAGRI2.2; (T&4GD1 2.2 NZHOU ras homatog pene family, memiser 1
SELHK; SELX; MSEBI,
1459 ) HSPC270 MGC3344 L1 SERx selenoprotein X, | .
1432 | LTaaH LTAMN eukoiricne A4 hydrolase ]
1.409 | VMPL DEFZES661143 TMEMYg (mnsmenibranc projein 49
14D | MGC33054 SNX 10 \\ somting foxin 10 ]
LITG § §TXNIA STH3A syntaxin 3
TTG?, RBYN2; RIIOM?2;
Laeg oMy 0 e \L1hd densain only 2 {thombodin-like 13
DRT; 13F; MBR; PRIG BZRP; \
________ [.368 | PKDS; PTBR; mDRC; pkt8 | BZRE | wahglocator pratein (18kDa) o
LG | CRE-BEA LCRINS MM\msﬂnnsivc clement binding protein S
MAY 1; MGCA9908:; nPKC- \
1344 | dejta PFRECD Jproteln kiaee Cdedta |
AMA ADI; PNZ: ADBPE;
APPL CVAP; ABETA; iy oid thj PICGUTSC [N i
1.34] | CT¥gamma . AlP (peptidose noxiIl, Alzheimer disease)
CRIPBS; CRIF2-4; ID21558;
1333 | D2S66; CDW2I0B; 1L-10R2 | 1L10RK interlenkln 10 reoopror,bete,
DI, LLIR; DIOBzY, \q
131§ CLUCSES; HDCGCTIP CLECAA _Crtype lectin demain fahgily 4, menber A
HUFL-2; FL020248; FLIZ2653; ) leucing rich ropeat (in FI .Nchmcling
L3094 | DEEZp34112035 LRRJIF2 préein 2
C32; CELFIL CRLEZ, CELEY;
1303 | CRLI; LICK-; HSMCT4 CRLE _| themekine-ltke Thetor . \ n
1,289 ACSS2 A\
1205 | ESPZED? YN Zyxin .
SH3I domain binding gluksamic ackd-ric
1.763 | SI33BGR; MOGC 7402 SHIBGRL  dproteindike N\
Lhaag | MY MTXN TRy metnxin I —
1237 | ASC: TMEL: CARDS; . PYCARE PY13 and CARD domain containing R
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Cemmon Nune

Crene Symbol

ahnlive
ndymalived
cxpRgssion

MGCI0332

A% Bl Wphl; Atpti;, OC1T6;
OPTBL; TIRCT, ATPGHIC,

1233\ ATTHVOAT; OC-E 16k TCIRG] trangporting, Ersosoral Wi subunil A3
v-yos-1 Yamapuchi sarcomia viral related

E22% | JNKE; FLI26625 LYN eneepene homalog

1209 | GAYP; RGSGAIP RCS19 | rogulator of G-protein signallig 19

118 NIEU,'\S]AL! MELL siglidase 1 (Iyzosomal sialidage)

“wble 7L M34 PTH vNConiral, Genes Underrepresented i Active 'TB

| Rekative

nornalised
expression | Comnen MName\ fene Symbol | Deseripifon i
P32 15 PYBvCSclect_09hay0
B PALZTIest DOWN M34 )
Fé7A: FLEO%21: FLINGS T
0.021 § KIAAD392 \ ZAET] #ine finper, ZZ-type with EF-hand domain |
TH.Z4a; TILEZAD; TIEZAc;
0.905 | KIAADGES \ TSC2D2 TSC22 domain funily, member 2
0,891 | WTi'2%; BAT2-so N[ BAT2D] | BATZ domaln comaining |
o BBES | LIDAPGS UZAFZ 12 small nuclear RNA saxiliary factor 2
" - \w PEST proteobytic signal contatning nuclear
. BE7E | DKFZp781124156 PO protein
0.876 | NY-CO-1; [L) 1005 SDOCAG scrofogrieally defined colon cancer antigen 1
GO G PO I MGCAE TS,
0868 | MGC21096; GOLGAIAP! GOLGA gnbii puroantigen, golpin subfamily o, 7 ]
CPR3; TAZ DNAL BN, Dol {Hspdn) homolog, subfarmily A,
0.866 | RDJZ; HIRIP4; PRO301S DHAJAZ \ | member 2
Ji2-1; S DYISENE;
FLI34050; FLI41900; Hecksitin homology, Sec? and coiled-coil
0.863 } CYTGUESIN-1 PSCI wpins toptohestn 1y
SRrpls; SHrpSOs;
0,855 | MGC133045; DKFZp564B176 | SFRSI2 splickag factar, meginine/serinesich 12
Gt %}Tt] valing profein (SH3 domalin
o bumaGanp2 GABr2 binding hoteln 2
heot fhomNogous to the 136-AP ((THI3A)
carboxyl mbg}i;us) dorain and RCCE
{.83] | p532; pel® HERCY ACHC-ike dxgumin (RN ;
DETZPS6400523; HEPCI0G | DKPZPS6400 x :
1826 | DEVERGRGDIGS) 523 hypodhetical prolely DREZpS6A00523
0823 4TSPYL L TSPYL] TEPY-like } \
KIP1: MEM4; CDENa; evclin-dependenl kinasg inhibitor 13 {p27,
(hE2 | MIENTE, M27KIPI CIENIR ARy N
BAZ; BA2 FLIZEETI, ;
BASTTOLE; DRIZPGEOP 168,
............... 0.82 | DREZpIRIHTYAS STAG2 Suomelantigen 2
HEREZ21; MCDL NXPL SCCLL
UITRAL; HRAD2T; FLI2565S, \
th18 | FRLIA0S0E,; KIAAOUTE RATZZ1 RAD2] hootolog (8. pormbe}
____________ 0808 | GOCIRS; KIAADS3G I Ll GRIP aid colled-coll domaly comtallhg 2
dunl spoeificiy phosphatase 11 {RMNASNE
D.EQS | FIRI se complox | -beracting} \
0804 | AS3; CGOOE; DB, APRIN andragen-indueed preliforation inhibitor




Commaon Nome Gene Symbol | Deserlption
VLIZ3236; KIAADNG7): RP]-
o R I —
_____________ LOMC5E48G
SLTM . N
\bv ubiquitit proein lpgake B34 (hann
AN ANCR E6-AP, HPVERA; papilloma visus EG-assockted proein,
0.705 | LPVROAP; F1LI2698] UBE3A Anpelian syndronie) i n
0.793 ‘PEEZ}S(}RGC!:}&E THUMPMN THUME domain comalniop |
\ sittuin (sllent inating type inlformation
G791 { SIR2L] __ | SIRTT repulation 2 hamotog) 1| (8, eerevisine)
e D79 VI40250 \ | PRz trlpeptidyi peptidase 1t
{.789 ﬂ{;‘r??.'l‘éﬁif}l)& Chori?2i chrormosome $ open reading frame 21
PALBI; CALTAINT:
0,788 | Fi 36423 CAPNT celpain 7 ]
0.775 | KIAAILIG \ RAMIE RNA binding matil prodein 16
MY, defeative ln cuBlin neddylatlon §,
0971 3 BLI2355; KIAAOZTG  \ BCUUNIDY - domain comaining 4 (5. cerevlsiae) N
Rl FLIG3G19;
0768 | DKFZpSR6K0TI7 FIFIL1 PP ke } (S, cerevisiac)
HWOPY RCP; CRCE; CGRP- calcilonin gone-related peptide-receptor
066 | RCP; MGCITIIM N gomponent protoin
IF3; LZK L DIR-3; LCRGI;
ZITA03; FLE 230, FLY22561;
| Died | IR T43000 #zinc finger protein 403
ADG3; CRebibs, KESLI2: chramodomain helicase DNA binding
B.76 | PRICIZO i protein ¢ o _
0.757 | YACMI; VACH.1 S -
0.755 1 MOCI340% nucleaporin S4kDu .
ENTH; EPN4G; TPNR; CLINT;
0751 | BISINR;: KIAAQI 71 ] PNTH Netathein interactor 1
1 proteidranspon proteln Sec2d B Homo
sapicns 24 related gone Femily, member
{5, corevighas) (SEOC2ALY, tnnser
. 0143 | SEC241 SBC248 varjant b, mANG, o
MAKAL RNFIY; FLI2T109; Cas-Br-M {muring) coolropic retroviral
_______ 0,747 1 MGCI63401; MGL163403 CIELI rnslorming sequegee-llke 1
Hir?; 7HP, XBETY; CODC 33,
CXYorld DXYS1551,;
MGO30904; MOC125365;
0.73% | MGC125366 IXYSISSE | splicing lactor, arglnine/sojne-rich §7A
Grepra GTP binding profoin 4 \ .
g rCiELIbERtS EINTC lin=? homolop, C (C. elegant) \
JTES RYK L JTESA,
0732 1 Da%3ies . HYR RY'E receptor-like tyrosine kinase
kerntin 10 (opidernial viic hyperkoratosis
Q73 | K10, K¥F CRW KRTiQ kerntosis prinaris el phaians) N\
0.728 | CYD-M; MGC22229 CYPZOA cyloshrome PA5E, family 20, subfumity A, \
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Relntive
normalised
gc'cssion Common Name Cene Symbol | Description I
) |miypﬁpl1|:i{: I e
' \ " cyslejm and Mistidinoorich domain
J25 [ CHI . CHORIK] FCHORDG-containlng, {
0, 7% MIZE]A; ARHGENE NETI nevracpithiellst ool transiorming gene |
EFE,ZBTBM INFATE; :
0,783 N\MGCI126126 Zriris! zine finger protein 161 homolop {mouse)
0.718 | INKIA; JAKII Ay Jemus kinase 1 (a proteln fyrosine kinnse)
1; RRP4 % ISCLE;
0.717 | Rrps¥y, PM/Sel-75 ER0SCe exgsome component & ]
o “nuclenr receplor subtamily 2, group C
C7hG | Gt G(k}\GRL; GLCR PRI member 1 {plucocarticoid “E'E:‘?.E‘E{'." ‘‘‘‘‘‘‘‘‘‘‘‘‘
0713 [1ome O\ | MRPLY mbtochondria] fibosomad protein L9
\\H ” phosphoinositide-3-kinase, regulaiory
0105 | GRED; phy-ALNHA PIKARI subunit | {p%S alpha)
0.7 | MST4; MASK. \  MASK scrincithroonine proteln kitese MSTA
\S{ UPF3 repulalor of nonkeese frankcripls
B3 1 UPES HUPTEA;, REMNYEA UPF3A { homolop A {yesst)
Pl YRLL; CHRACT ?:\ polyinerase (DNA divected), spsilon 3 {pi7
0.698 1 CHARACYY? POLES soaniy
0.694 | POCGR4; RNESE MGCI2682\ | PCGR4 1ML polycomb ring finger opcagene |
BIFZ; CENPC hep-4; CENP-
oyt CENPCI centromens protein 1
VARG GASAL NUBIT, \TS
4930573H 1 TRk,
D86 | B2IOTISMIORE YEA(S4 | YEATS domain containing 4
R3HIM; L2333,
0670 | KIAAD0ZO 4 k3N RIH dorain containing 1 -
FHX21; FLIWG2AS RIAAORTS;
.676 | MGCH682: DRIZpd340458 | FBXG2] {“hox pratein 2}
GRIPE, TULTEY; KTAAJERY;
DK FFpSGEIIAE; TPase nctlvating Rap/BanGAP domain-
0.665 { IIKFEpEeTI07 GARNLI et o
BRI BEPFI: BRPR: \@
0662 | DEFZpOBOFA525 BRI bromidomain containing 1
TiFiA; MOC104238; RRN3 Rw\h polymerase I transcrplion
0551 | PhRIZpSeaEl(d REN3 fictor hotholog (5. corevigae)
065 | DKFZP586L0724 NOLil | nocleolar prytein 13
___________ 0.645 | FLIIOGE; DKFZnS6AI217E ¢ FLE2OG2E Liypotbelical ]f}w;ttcin FLYZH62E
PLEZEGST MGO90220, \‘
0.642 | MGC149524 ELIZI6ST chromnoserne 3 opeg reading frame 28
NE3TFI; FLIZ075Z; \
1.6%8 | NBLAOMSE " ASNEDI _sparapine synthetase Nomain conlgining |
MEX3C; BMOLY; MEN-3C
0,636 | RNF194: FLIIBETL RENDZ
__________ 0.628 | T6RF; ERCSS, BRO-SS RCHZ
0.613 | PHLLI . CRY! A
cdold; WG 4; Cdel4ATL "CDC14 eoll divighon cyelo 14 hom o A
0.612 | Cdelda? CDCi4A (3. coreyisine)
LOA; LYS; B20; €45 pmtc::: i}-msme phogphpiase, mccpmri vo, |
.......... 0.576 | 1200; G130 PIPRC | C
TEEF; PRFL; 1IELBPZ; I
{.52] | 8i-1-8-14; DKF?EE 4K 1210 ZNTA9S zing fingor prolein 395
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Tabte 78] M3.6 PFTH v. Comrel, Genes Underrepresented in Active TB.

Common Name

Crone Symibel

_Deseription

alive ’
neNnnlised
EX)rREs o

P25 PTRVESelea 008 ayl

&_PAL2Tiest THOWN M3.6

0.89\5\ ABHS; ORF20; TTONI | Corfl] ehromosoie ¥ open reading Gwane 11
h peeterl transcription fecler (I, potypepide
0.852 \mrz TFIIH G 1, 67kDa |
B 0.E45 | MO 1028 FLIMNIAC FLUNI4 demnain containing § )
644 | OO0 BRIBE2072 5000 L shont cofled-eeil protein .
mitachondsat icneslationa) intiation factar
0839 ]I*‘~3mlgllm S MRS 3 N
BARL MPRE-1; YEROB?C:
ZMPOMA L RLIZITED, OxAT homalog, zine netatlopeptidase (5,
816 | 201000]O00RIK ) OMAL corevistze)
.......... 0.815 \ LOCG644560 )
IMKR; Miikda; MERY; SEK:
INERTL; SIRKA, Mﬁ({m;
0.705 | PREMES MAP2E4 mlitages -aodivated predoin kinase kitnsc 4
0775 | REPAZ: RPAZ2 \ RPAZ zeplication protein A2, $2kDa
Atport syndrome, menta! retardarion,
midfse liypoplasia and sliplocylogis
0.7605 | AMMERCH AMMECHT chremesomal replon, pene |
CBX; Mit; MODI; HPt. cheomobiox homolog T (T bela Immclcg
0,741 | DETA; $IPI Hs-beta CNXT . Drosophilia ) .
difydralipoanide 3-acofyltransierase (G2 |
conponenl of pyravale dehydrogennse
0739 | DLTA;PDCER POCHE2  FIATN | complex)
o \ AHAL, activator of heat shock 90kDz
0732 | p3&; ARA L Clbori3 AHEAL protein AFPese hontelog | (yenst)
\ vezalin, adhicrons nctons imbsmembiane
0.731 | VEZATIN, DKFZp76i{241 VEZT  \protein . i
$.728 | HDPY-30 . LOCEIG6] -3 0-1ike protein o,
DERFG; MSTO71; MSPC00Z; T
. 0727 3 METROT) ClfogfB] | clroloesene Y open reading frame 81
EFQ, GEM; EFGY; BRGM;
BGFE hEFGY; COXPDE:
FLIT2662; FLI13632;
0.723 1 12677 KERMI G clongmionNector, milochondriat |
MGCIZE2; NANOSE; \G
4,721 | mAINGS) Cdortla chromezome 4 ophen readiig frpne 314
P2 | DISKS: PLITOGSG; MGCI9513 | PISRS hypothetical protwid\PLIT06S6

cluomosame 14 ﬁ.wl\md:ng Trame 126

0719 MG Cldorf 26
CORA-NGT tm:wcr[pt:b\crnplmc subunit |
0,704 | CORA; KIAALIGM CNOT6 16 ]
PRED3; HEPC230; \;.
0.7 | FLIMMS RENIS0I0 | Chorf203 chramagome § opon reading fkuns 203
gratniib b ring complex |'pr}\{in EFop
0.006 | 761, GO JGH fiene)
________ 0.634 { FLIG422 K3 | elopgation prolcin 3 homolag (5, colevislas)
LEYY | MGEC13379 MGCi337% HEPC244
COTE: KTAADOSS; 0001 cliaperonin sontrining TCPI, subunit § \
_____________ 0.637 {_cpsiton; TCP-I-epsilon CCTS (epziltn)
0675 MTIMRIZ




Ieiative
\Q);Jmllisnd
oxpression | Commsop Name Gonoe Symbed | Description, ]
\ ABRAT; FLIVISXY FEIT2642;
o \O671 | FLIL3614 FLI3614 | coiled-coil domain containing 98
_ﬁvml_};éﬂ T3 CDGE, CDG1a Paibg2 phasphomamsiviose 2
) 2epegplutarate ad iron-dependent
Q040N TTA L FIJEGEZG, KIAATG] | DR oxygenase donmin econtaining 1
0.641 NHY1; MGCI5619 MG 5610 liydrogen volinge-gaicd channel
0.63% JE\[S; ACSLA Fr i 3P4, T homolop (5. corevising)
CHNE; REMSLE MEP-51Y;
MRG0, NY-BR-87;
I 0.631 } C200rN3; dI534BE.2 MRPE2G mitachgndrial Hbesoms! protein 826
_____________ 0.63 | RPMSG; MRP-86; C2lorfi0l | MRPS6 | niitochandris tibosomad protein 56
206155 CHQ3IF; HABPAL;
PAIRBP L, FLXO48Y; FAL
0.622 | RBPI; D@;ﬁmzﬂs . SERIPI SERFINED mRNA binding protein 1
MRP-514; HSMR‘\QM;
___________ 0.621 | BI262D12.2 MRPS14 | _mitochondriel ribosomel protein S14
LOCIS3364; Mﬁf:etﬁ‘l%; shimitar 1o metadfo-hetn-tnclanmnse
0.542 { DEPZubE6PiSi 18 LOCI53364 superfamily prosein
Talde TH M7 PTB v. Control, Genes Nnderreprosented in Active TH.
Ttelatlve
norislised x
exproggien | Copunen Nane ne Symbol | Deserlption |
P22 15 PTIvCSolocl_09May0 \
R E PALZTIeat DOWN MY | N 4
REDy CEAZ; MGC59241; 1K
0014 | prokcin K \ 18 evteklng, down-regulator of HLA B
\ differcntlally expressed in FIXOP 6 homaolog
BT | 1P _DEIG frense) .
0361 | NAT3; dJ002ME. 1 NATS Meagetylirenslorpse §
0.857 | OFQXD; OFQXD; FIJ20308 | ALKBHS %Eﬁc}mum repair homolog 5 (B. colt}
0,846 1 IR, MOCS03: FLILT043 | IDH3B isdgitrate deldropennse 3 (NAI4) betp
0.846 | PGRI; PAM14 MREAM Mo famlly associatet protein |
— NAT\dehydrogenase {ublguinone} 1 alpho
0.845 | BIL.2; DAPER NDUFALZ subcoimpex, £2
0.536 | MGCi1134 TRIT] BRNA ph‘}}}l'm"ﬂmfﬁm“ L
__________ 0,832 | M-(3)mbt] T LaMeTE L imbt-like A(Diosophile)
0.83] | HECARG: FLIZEOIR HSCARG | MmrA-like Gantly domain coniaining 1
ATP-binding casseiie, sub-tamily 17
DEIT I ABC2T ABCSR ARCE] {GOUN20), meniber
OBl [EOCI4512 | BOCiRast2 hypotbotleil prowcln DQCi2d4812 |
0815 | HEPC2RO3 Cldoef] 52 chromosome 14 cpci}r!_c\ading frame 112
""""" erasoime componend 1; syhoayms; pl3,
G514, SKI4, Cstdp, Skidp, BCsMp, CG1-
108, RP11-45211 2.9; homolo) of veast
cxosomal core peotein C514; W8
exoriboauclense US4 homolop: 8§14
cxosomel core protein homelep: Holgo
saplens exosome companent 1 (EX0SCT),
Q814 | EXOSCE EXOSCE AN A,
0.81 | pla; DOC-H; FL)1 0636 CDK2APZ C1IK Z-nssociated protein 7 N\
_______ 0.81 | MGCI4833; BAGB20,2 Chorfl 25 chromosome G opon rending e 123
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- ey
_OXRFOSSi0N Gene Symbol | Veeodlption 000
N .} BRPGE sigoetl recopnition perticle 655D
FRE3E pre-miNA progessing factor 36
PFREFIEA (venst) domnin contaiting A i
PEAL {Asp-Ghe-AlasAcp) box pobypsptide
DDX1 ! ]
SPAGY | sperm associnted antigen: 7
ML malate debyvdrogenase 1, AL (soluble)
MRS mitechondrial Hbesomal protein 821
APDALEP apolipeprodein A-F bindbng protein
ERVAG, FLIR2993;
0.8 | MOCH2752 SURES surfeitg .
0397 | MGC874 \ CXorf2h chiomesome X open reading frame 26
D795 | FLIA2TED \ Cl2orf26 chromesonte 12 open reading fiane 26
RCGE; INTIY; t:-:}mxsm i
CPEF7AL: FLIE3294: cleavige and polyadenylation spesific factor
0785 § FLI205A2 CPSFIL 3-like
G793 | HEPCI% \ HEPCE®e i transmembrang protein 138
0.79 | DE-1 N\ e s colon carcinoma transcript |
SIAUBP; FIR,; PUTGG,
0,780 : RoBPT; FLI3I 2 NsAREY fuse-blnding protein-intoracting repressor
IR 360, MGT 955,
‘‘‘‘‘‘ L DTRE | MGUARRSY \;PL% mitgchondris! ibasomal protein 143
0788  1HE1-)F I-I]NN histidIng wisd nueleatide binding protein 2
& NI, defective fit callin neddydation 1,
G785 | MGC2714, FLIZ243] DCUN| domain commaining ¥ (8, verevisiae} N
0.784 | WDCIAG PIII298 [ WnR33  \ | WD repoat domain 33
0.775 | N27CT-4; MGCT043 .1 Crorfla \ | chromosome 22 open reading frame 16
LT LOCE53709
0.772 | COGI138; USPC32Y: MEP-523 | MIRPS23
P34, NMTES; MRI1SH,
e D768 | PSANRD WONG
MELEY MES2E: CRori36;
0364 | fLIT240 Clorf3t
0.764 | Chorf40 Corfdy m%i
763 | FLI3I795 CODC4: b occiled-coll dowisin conlaining 43 |
{755 | NEEI . MEMCE] non-SMEC alenidt 1 homalas (S. cerevigine |
MY 05 THY2E; MDS012
HEPC194; THY 28KD;
0.753 | MGCI2187 TITYNi thymocyte mlc]cakﬁin 1 )
nudix {resfeoside diphogphate lnked
__ DTSE ] YSALH, hYSAMI HUDTS odety X -type melif 5 {; _—
0,751 ¢ NOK- BCCIP | BRCAZ andd CIDEMNITA intengoting protein
VARSL; VARS2L; VAl IaRNA synthotase 2, mildchendsial
0.747 | MOCIZER59; MGC 42165 VARSL | (pudntive) b\
0732 | FLII36SY BRIVE-337A231 [ Csael2 | elrompzome 9 open rerdlng fram\E2
Fo_ ks | GLODZ ——— MUCEE methyimalonyl CoA epimerase  \
{728 | 40 e Cfori2y chroinosonte 2 opon reading frame 20°\

hypothetical protein LOCEI7R2; Homa \
sipivns lypothetical protein LOCR T2
0,726 | MGC12966 e MGG 2068 (MGCERGG), mRNA,
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Rptive ]
normalised
expredgion

Conunoen Moje

Gone Symlal

Drescripdivn

022 | FLI3AS03 FLIFABDZ | hypothcticol proteln FLF16803 ]
ﬂ,?N\ ISP IS5, MRP-S24 MEPS24 mitochondrial ribogomal protein 824
"N RALIP] associnted Eps domain conteining |
0.716 PRALBP] REPS] ;-
\K CORA-NOT transcription complex, subsmnit
0,712 | CAXL; hOAR] CNOTY '
0.711 AIU;\}IHN; Clorfo UBGLI ubiguibind
............. 0.71 [ CGI-11% MGC13323 MRPL4E mitochondrial ibosomal protein 1,48
Gk ; 198500064, ,
MGCIQ{LMGCI Jp24T
0700 | DEFZEPISA0NGHI L wE0oN W repeats and S0 domain conteining |
itechondriat metlionySRMNA
0,700 | FMT] \ MTIMT SormyHrensfornse ]
o 0697 | DRFZpakoR] o109\ NUBCD2 MudC domain condainlng 2
2497 | MGCI1A21 \ MRPLAS mitochondrial ribesomal profein 145
nudlx (puckeoside diphosphate Hnked
G081 ) SDOS; MG 1275 \ HURTI6L moiely J-type nolf 16-1ike 1
0683 § FLIZOGES Chorf33 shromasome # open reading frame 33
ARG, FIX; AK3LI; AKI3L;
L6%1 | AKL3L] AKE adenylne Kinase § o
0,671 | RIP; BRIP; MGC4189 RiP RPA Imesseiing profein o
PRPE pre-nBNA procgssting Tactor 8
(666 | PRIE, BN L HPRPE; PRPCE | RINE homolog (8, cerevisie)
PCMT; PPMT; POCMT:
HETEL4; METOE; MSTPOVE, \ isoprenylcysteine carboxyl
0,664 1 MGCSRRES B M welldiranslerase
YThail; FLIIOBRE; FLYIZ71Y; |- \
0.66 | FLI12720 WDR12 W repeat domain 12
phosphatidylinosile] glycan anchor
0.640 | GADRL CDOCOLLE; MGCAD2D | CIH0LL] \bimymhc-sis, cinss U
0,613 { MGCAZ248 Chiorl5E choomesone 10 open reading Hinme 58
LLLLLL 0613 | senls Clorfl9 . Elhtﬁl?bmusomc 1 ppen reading framoe 19
0.599 | MGC2404 ACBIN scyl-Ooenz A binding domain containing 6

Table 7Q M3.5 PTD v. Control, Genes Underrepresented in Active T

Relative
fiprmalisod
eapression | Comman Nome Crene Symbol | Deseription -
P22 15 PTRvCSeleo 09Mayl
& PALITrest DOWN M3 &
MAD; RUSC3; SGSM3, \O
O.44] | DEFENTGID0ST BLITBCY RUN amdd Ti3C1 domain gontaining 3 |
0.84 | FLIT3%AE FLII3848 | WescenMrensforase ] N\ )
______ 0.827 | 1IHL308; MGC20604 HPL30B | DNAholicose ELI08  \
0.626 | dgkd-2; DO dele; KIAARIAS | DGED dinoviglyeerat kinese, dolla !E@_kl)a
_____________ G.EB14 | DKVEpTYOLI4LE S5IFE14 | splising Teelar, arginine/ecrlne-rick 14
HIMBMITL MUTM: O,
0.814 | HOGGE QGG! 8-oxoguanine DNA pheosylese
PRO9E3G; LAVEIDAD,
DETLp434D071 T
0.ED% [ DKFFpeSeL0s3e S BRNY bromodotnsin conlrining 9
G807 | BN | CHerfi24 chromoscine 14 open reading frame 124




]

licintive ] T
%’nmlism
caapwession § Cotmrmon Nene B Cene Symbol | Dageription
GTR2E; BOCA T TFHIY;
\\g GTFZE,; GO I7320,
R 0398 | MOGC126054: MGCIHE05S TisP TATA box binding protein, »
FI5 FAST: 7152 ZNFR65:
“NFLMIIES; DREZp6EGITES]; 3 zine finger, RAN-Bnding domain
0272 § REELpGEoMae] 1Y EMEZ6S containing 2
er6at N\ QG
MIRERE CRorly; LIP-STY X
0.762 ] MOGCNGATZ; DEFZ34K1T7] { MTMRD myadubilarin related protoin 9 .
0.76 1 TIH"4 3\ TARDE! TAR DN A binding protein
0,754 | FPM315; RHSCANI2 ZNF263 zine finger protein 263
C42; Cﬁl-ﬂf\?s’(ﬁ}ﬁ?; :
C200rf34; COKSRADTLY; CDES regulatory subunit associaled provein
(734 | CBKSRAFLA COKSRAPL  f 1 o o
P30; PE5; PAKS; INXH;
Eho punnine nocleotide exchange faclor
0.747 ARHGERY {GGEFY 7
WAC: CARDT: NALPT:
SLEVY; DEFCAE; FR1O44;
VaMAS]L CLRITY,
KIAADS2E; BNFCAP-LYS, \
0.745 | DKFZpsRa01622 | NXLE] MLR furnity, pyrin domain containing T
0744 | HiAADSRE N!F.Fl\ﬂ enhaneer of zesto homolop | {Drosophila)
001§ MGCIOSYD, diyaety o Cﬁnrﬁﬁ\&ﬁi HHHHH __| chromapsome & open rending frame 130
0.737 | RPP11-336K24.1 KIAADRT KIAAGSDF
LAM; TSC; KIAAO243; \
732 | MOCEGOET TS tuberows selerosis | .
LRE; LEUS; LARS!; LEURS,
PIGA4; RNTLS; HSPCID2;
2501 FLII0S9S; FLIZ1VEE, \“
. 0.725 | K1AA1352 LALS Tyl AINA syathetass
o924 (W2 LNFR6G zinc Roger prolein 266 .
hromo&wam P finger transeription
.72 | FACE; FALZ: WURF30] FALZ {nctor
FLIVZBOZ; PLII0GS, x‘v
072 | DKFZpd3dlt050 CCi14 coited-cofl ddgaein contatning 14
3 single 1mmu1m2@d';uliu and oll-inted cukin
0.708 | TIRE; MGLCI10992 SIGIRR. 1 recepior {1111 domain
0.7 | BLIZ1007; R¥ 11459571 TR DI tudor domain contaiging 3
G891 | OGI7S; mlTFE, CGk-75 TFOIM transcription factor BN ttitochondrigt
11111111 D689 | BPO77; FLEI2270; MGC11230 | WIDRSS WD repeat domain 58\
TR o ASNS asparaginc symthetase \
0677 { MOCTELIGS M2 ninjlese famity, member 2 \”
o6 ASHI \ _—
astivatiogr ranscription fhelor 7 ieracting
0.003 | MCAFZ PL)2668 ATFTIPZ protein 2 .
pobyiaorase {RMAY L (DNA direct
0648 | I RECS POLRIE ] polypeptide B (BOKID ™\
BMET homolog, ribosoue assembly prodyin
2046 | BMS1L; KIAAQIEY BMAIL L i\
0.636 | CHXT LEBXT aouicbox homolog 7
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Table 77 M3.9 FTB v, Condrol, Genes Underrepresented in Acliva\'%

Lo on Mawee Gene Syinbol | Destgiplion
AT HPAN, FLIZO3EE
KIAAOTIO e USPEE, ubiguitin specifl peplidase 52 |
MESET; RLIE, MEPKT; Hibosoimat proteln 86 kinase, 90kDa,
MoGCisiy RI'S6KAS polypeplide 5
SYBIiVAMP-I; vesicle-nesoafatled imanbrnne protain
0.612 \QKFZPEEGHIEISI WAMIM {synaptolievin B
chromaedomaln hedicsze INA hinding
0601 | ALNE CHIZL; PLI22530 CHDIEL protein [-fke
0587 [ RIAARISS KIAALISS KiAA0355
0,557 | KIAALOGS ZNFS29 _rine finger profein 529
] 0.554 | MGCZ146\ JLTIRA intorleakin 13 receptor, alpha
. 0.852 | RWER4; MGRI0YEG TRAFS TR recepior-asseclated factor 5
BLITITOS, MOC1 26013,
£.551 | MOCE260614 FLILE 795 ankyrin repeal domain 35 i
0.548 § DEEZpESEI 788 \ MTX3 relaxin 3 )
. 13 zile of ntbumin promeder falbumin Debox)
054 | BARY ohe bindlhg proveln
0,54 | FISIE SHaMbl ) \n L SUREND2A 4 SHA and PX domneins 24
0524 1 CLAX; LTI GUIL CLECID Ctype loctin domain family 2 member I
HI'Fl; FLJ11015; FL.J 4876;
0.518 | BLIGOSES: MGUIIES3 ZHEEA zine finper protein §3
FOW ZOWOC BLIT1S65; \fO
514 | A)7F5HR.2 MORC4 WORC famity CWaype zino fitger4 |
RTS: TYMSAS; RTS bota:
i 0.512 | HSRTSBLETA; RTS alpha ENOSE epolpse superfamify member 1
0,483 | Crorfiz; ATPGYOLE2L A’l‘l*ﬁ\m\EEL ATFese, 1i-1ransporting VG subunil o2
FLOA; PLO-IE PLCLAE;
0458 3 PrCpanmal e LRGN phospholipase £, genyna |
REK; TKL; BTKL; FTR4; ]
0428 | PRCTES, MGC22473 TXK FHE tyrosioe kinase
T14; 5152; Tpss; TNFRSET; \h\’!
0,367 | MGC2033 THFREFT CING ¥ molceate

RAafive i \
rorinalised
exprassion | Comwien Name Gone Symbel | Deseription
P22 15 PTivCSclect 09MeyD
S A BPALZTlest DOWN M3.9 | ] — .
ATP-binding casseﬂvuh-famﬂy Lr{ALDY,
B9 | ABCHR, PRIPAH)L I'KMEPI ABCH member 3
0.86 | SI'GS; MGE111053 KIAAGI96 | KIAADIOG N\
PUMMN; [38PUM; PUMMI, \
0,859 | PUMLI; KIAA0DYY PUMI | puwitio homotog ! {Drosophile)
AST; §F3; SP2pA3; Sip30a; spliclug factor, urginim’scrim,\qih ]
LL856 | MGLS228 SERSH fspliclng factor 2, alternate splickag factar}
0848 | DEFINT7ON2044 BiAADL2E KIAAQSZE
psparapite-iked plycosylation 6 hovolog
{5. corovisias, aljpha-1,3-
0.843 | ALGE ALGE glucosyltransferase)  \ ]
MOCTH 1579,
0529 | DRFTEIN 1202 1 PARE uspartylARNA swithelrse N\




noXimallsed
erprrggsion | Comuion Name Gene Symbal | Descriplion "
B$29 ADDL ADD3 adducin 3 (prmon) §
KOXIE; #¥NFag, PHZ-37;
ZNTF139; MGCIIR420; zinc finper with KRAB and SCAN domains
082 NIV IMZEI9 MK | ZESCAN] e i
G.B2e \PI}S; YAFL HDAC? histone deaceotylase 2
LIP-M-ncetyl-alpha-D-
polnotostming: polypeptida ™-
arcy hralasiosntnylanslerase 11
G.B25 | FLIZLOM; MGUTEGS) GALMNTI (GplNAcTI 1)
" A RV 3-fike, catolytie subunil of DNA
0.E10 | POLE; RE | REVIL polyinerase zoia (ycas() .
Kis PARSG: RUG-GAMMAL i protensoime [Progome, MACIOPRIN Lotiviier
....... 0.512 | PA2B-panima PEMEY subiunis 3 (['A28 garnma; ki)
IREM; 8WNTF2: 3w hBEM;
Bthip BATTON0; SNNLD, SWIANE related, melix essacialed, aclip
SHPFLA: DSHE2s, EN23GTSY: dependent reguintor of ehromatdn, sublamily
O.BLI | MGCHMS11 SMARCAZ a, miember 2
ANTS ZTELE ZNTLI; Zn‘\ﬂ;
MOGOS49%: FLI2496; solule carrier Tanly 30 {zine trmnsporter),
rrrrrrr 4507 | FLH27536 SLCIAS member 3
N RART, member RAS oncogene Tasuby-like
0802 | RAITL, DKEZpOROPIOST AT ]
ASCIZ KIAAD43]: ATRATR-Substrale ChiZ-luieracting
O.7%¢ | DRPARTTRIASS ASKEE | AnElinger protein
TAF2 RMA polymerase I, TATA box
\ binding protein {TB-usoeciated factor,
_____________ 0,796 [ TAFAR; CIFLS0; TARIES0 TAF2 150kDa o
BI85 | MOWBDS, MGC10924 NDIWL \ | Neddd family interseting protein !
PAP ] MG 704, phosphoribosy] pyrophosphate syathelase-
0,782 | MGCI2ETIS, MG 2672) PRI'SATZ associpted protein2
0799 | PLI2ASEY iy \c{ralricnpcplidc repent dontais 13
4770 | CLCI; ICh; CLNS 1S CLNS1A chlpride clhiannel, nnclentide-sensitive, TA
lewche rich repeat containing B Taeniky,
Q.72 | LERCS: FLITOLSYE L2403 | LARCED memlde» 0000000000
COTE: Cote: 11T903; TO A
TCPRZ0; MoDiP-2; TTCR2D,
CCVgela; MGCIAR214;
MG 20215, COF-neta-1; - : chisperonin cotaining TCOPL, suluni 6A
I A S o b N LCroA (st l) :
9965 | TOR-] _ LGOCIr BROCAZ ond CDI-NI Adpleracting protein
GIBE; HON-VITE GTPage voliveling ;hﬂcﬁu (3H3 domein)
__________ 0.764 | MGCI 11040 G3BP binding protein | )
FACT: COCO; FACTI 140, \
FLITOES?; FEITS010;
........... B | FLIISIST, SPFIGACIICHE ! SUIMTHGH suppressor of Ty 16 honolog (8. cerévising)
0.757 | FBPZ; FLIIZ799; FLIZRIT0  § Cl4orfl38 chramosome 14 opei rcading\f{nmc 135
wlbulin, garomn compley associmed polen
0.733 | OCI3, SPBUYE, SpeS¥p | TUBGCPY 1A ;
0.932 | FEN3576; DREZpSEqC012 FLAIAYG tansttembeme profein 168
YETIN L BRIV ovene]- signal rocopnition particle 72kida N\
T T cytosolic iron-silfir protein assembly T\
095 1 CIAY; WDER3S WDR3Y ) hiomolog (8. cerevisine) )
0738 | 1PT; MRS MGUTES2E MRETL MItE2-like, maguesian homoostasis factor '\
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Relative
normalised
}5{|‘cssia:: Common Neme Gene Bymbel | Deserbplion
{5, corcyisiRe)
\;‘: CRD-; FLASH; RIP2E;, | o
J2% | FLIN A0S KIAAIZLS CASPEAPR CASPE associated pratein?
\ protcin tyrosine phosplistase-like (proline
0728 PTILD PP instead of catrlytic arginine), meoiber b
i wacoolar prodein sorbing 13 hmnolu;.; A {S
_____________ 0.724 \%HAC; FLI4Z030 KIAADSSES | VIE13A cerovisioey
0,724 | RIX14 WDRG1 WD repea domain 61
eslragen recoplor binding site resociated,
llllllllllll 0719 IEB‘:‘P;\IQM’; RCASH BIAGY ratljzen, 9
0,712 { SMR4 \ 54 _| souting nexin 4
_____ 0.704 | TODIHB; lapbeln TOP2B topoisomernse (DNA) 11 bels 180kDa
0.704 | CG1-12; I-"IJI\TLQSQ MTHEREFIN MTERF dommatn containing
\&Z nuclear cap binding protein subunit 2,
4703 1 CBCY: NIPL CORG: PIGES NCarE 20kDa
HADD; HHF4; HADNT
SCHAR; 1LATDHSC,
______ 0502 | ‘g,g;;;gjgﬁmmﬁcssyz HARHEC Lydroxyucyl-Coenzyme A debydrogennse
pS6; RSB FLF LO8E,
DEF2PTIOLIRSE; \ DEFZETILI
0.7 | DKPZp7I9L1S5E 558 cofled-coil domaln contpining 21
0,761 [ CREB; MGCO254 CRER} eAM) responslye element binding protein 1
ALPS; Tiul i; hSIXREI; N WY domain containing B3 uhiquitin pratein
qqqqq L7 DEFEp434D21 1) i'l tipese 1
Q.68 | TAT-SFL: dY196E23.2 HEASF] HIV-1 Tal specific factor !
0.674 [ LOLC COGN\ cenipanont of sipomeric golgi complex 2
0671 | 13071 CGI-150; CLFor2§ CH o2 plyoxalese domain containing 4
0.67 | GABAT; NPDOOY; GABA-AT | ABAT \ 4-antinobulyrate poinolcansferase
0.668 | ARAPIS AKAPT  \ | A kinnse (PREA) anchor protein 7
LSFC; GPL3O, LRP130;
D601 | CLONI-23970 L LIPIRC \cucinc-riﬂh PPR-molif containing
SCC-FZ, PG HLMIOLE
KiAAOG4E; MG 31948;
MGCIE1LS03;
D644 | DEPZp6R6H 19246 SCC-112 SCC-11¥ prolein
amylo-1, Seplucosidase, J-nlpla.
glucanotransierase {glycopen debvanching
0.642 | GoE AL, | enzyme, glyedpen storage disense iype DI
BCEL T adenoviris 111 [9hDa :r]'[nra{:l,mg
{.643 | NIi'F . BNI probein 3
HS5R: RE-4&: B-A: REPAL;
0,64 ; REATS RPAL | replication protoin AINJOKD _ .
TAFZC; TAFAA; TAF2CE; 'I.f‘!.l"-*i ANA pelymeraseN], TATA box
FLIAI943; TAFIIAG, bind ing protein (TBERasoxelated lacter,
0,63 | TAFHIAS TAFA 135kDs A
TWEPAL B311125; Tinp-21-1; transoiembrane smp24-like irllicking
0,620 | SIS, PADELTAY | TMEDID protein 10 (venst)
FLIZ20397%; FLJJ&&GJ! - \
___________ 0.4617 | FLI3IGTY; FLIAGIE] JHLR0sey HEAT repest conbsining 2
CHA; Higlhy BEBI trenseriplion tactor-like 3 (basie !wIixX%:p-
662 | MGCAG133 JCRLS etz
SRB; Cotsdy MGU126104; chaperanin comtaining TCP], subunlt 4 \
0,588 | MGCI26165 CCT4 {delta} N




‘lir.n]mlvc
agrmallyed

ression | Common Name ] Gene Symbol | Deseription e

Sehi: SEH1A; SERI

-------- 0582 | SECI3), .. SENIL SEM-fike {5, corevisiac) )
LR AL . - Cl2orf24 cheomesonic 12 open roading frame 24

5 LTH v, Conteol, Genes Undenépmsemcd in Latent T3,

_ Table E;‘h\g..

Hetatlbve g
normntired \
expression ; Codmion Mame Goene Syinbed | Degeription .
P22 N LTBvC3elosi 9oy
| o8 Pm‘ﬂcﬁi POWN_MIS »
2.007 i STFI; STRA [T “eystathy A (slefin A)
\ soluto carricr family 1T {proteu- caupled
1915 | LSH; WRAMMNNRAME] SLCiIAl divalent metal ion sgporior), membor 1 |
LOUS | B2L 767\ ZNPA67 Zine finper protein 467
1812 | TiL4; CD282 T2 oH-like rooeptor 2
HSULI-—Q FLIH0558)
K1AAI1247; MGC1264
1811 § DKFZp3131i08) AN L | sulatase 2
1716 | FLI23662 \ hypathetical protein FLIZ2662
paited imminoglobin-like type 2 roseptor
N Lol | FDFN3 LN\FE afpha
HET; [TWE BWRIA; IMPTI
FERCS, ORCTLZ; BWSCIRIA,
SLOXIALL; pd5-BWHIA; solute earrier family 22 forganic calion
1.680 | DEFZnoo7A184 LI Itnhaporter), imenbeor 18 .
\ leukecyie immunoglobulin-like receplor,
LaB2 | ILT1; LIRT, CDESIY: LiK-7 LILEAZ subfamily A {with Th domain), menber 2
CICI; CiqRP; CDwo3;
L1657 | MXRAL; CloRiP); JI737E23.1 | CIQR) CE9S moleculbe
NCF; MGC3E10; T 0N
L6365 | SHIPX1)4 M{FYS \nqulmphiicﬂasn!is fnctor 4, 406D
nedrophil eytosolic faclor 2 {5k,
chroije pramlomslous disease, autosomal
1,623 3 NOXA2; péTphox; POZ-PHON | NCF2 &
F.542 | FLITO3ST: G010 FLILOISY hypothethsal protein TLI10357
_____________ 1.525 | ITK® [ HeK hemopotetdeed kinkse ‘
| PEM-2; POPX2; BEEW-2 proigln p!ms;ﬂﬁisa I (RRC domnin
1521 | CaMEPase; KIAAMIS PPMIF compiningy N\ ]
CDAZ; FOGE; FoGR; CIA2A; ’
CidwdZ; FOGR2; IGFRZ;
FOGRZAL MGUIIRET, Fe fragment of 1gG, 1o affinity Ha,
1.49% | MGC30032 FCGR2A reseplor (GIO2Y N\ .
IDHESE; FANLE; RETSR2;
17-RETA-HEDI L, 17-BETA-
1493 | HSDXI DHESE 3 hydsaxystenoid (17-beta) deluNorenase 11
1482 | FLIHISI; CSTPY FLIT1151 iypothctinl profein FEITISL N\
piateletfendathelint eel pdheslon :ﬂ‘ﬁc::!n
LA78 [ COIT; ICAM:1 PECAM] {CD331_nntigen) N
e 1A69 | TORA JIGETS imnnmoglobalin superfemily, rﬂgmbcr\ﬁ
GF; GIRZFIF, GOIIATI o
MGEaS4Z, MOGCLT724];
52 | MGC13IB647 WNEI30 ring finger protein 130 -




Lelative o
i rinaltzed
ERPNEsSion

G5

Liene Symlol

NEE MLITO, STO0C Si00ATI 4 5100 calciom binding pratein A1
Mwb% P MGCIERE crss ] ! cathepsin 8 N
N LARS | APPH: APPLE CRURP APLT2 amylotd beln (A4) precursar-tike profeln 2|

P, RP I IMPD ] LCALE; In¥ (inosine monophosphate)
1.91 NeWSE2608; DKFZp7RINOGZE | IMPDHL dehydrogenase |
fieolin {collagendfibrincgen domain
1406 _}_%QM BLNT 1 contuining) 1
myeloid differentiation prinzary response
1376 M“.f_!_:g}bg\ MYDES gene (88
BH44; LA DOS4uE;
A7 | MGC 006G MG 9007 LETI leukoeyie specific tanserin § N
1.34% 1 059 089 amplified in osteosarcoma o
1.334 { T:M7R; FLI1A%e3 PLXDC2 1 plexin domaln containing 2
1.334 [ Rab22H \ HABI __LRABIL, member RAS oncopene family |
TS; THS; CYP5; TFMS, ihramboxane A syntlase 1 (platebe,
1A | TEAS CYISAL THXAS] eytochrame P45, Tanily 5, sublamily A)
1.292 | HXK3; HK) .. | HKZ hexokinase 3 (white oell)
o 3282 [ RISC; HSCP] \.__|.SCPEP} soring carboxypoptidase ]
1283 | 13AT; AT IRT-] \ | AIF1 alografl inflammatony faclor ]
1,283 | CCidl4 CId4 CE4 molecule
PL ALAL AAT PH ATATS
MGC9Z22; PROZ2TS; serpin peptidase Inhibitor, clade A {nipha-1
127 | MGC23330 EERPTNA] antiprcleinase, antilrypsin, membey |
LiRG; CI2E3T; LIR-6; levkocyte immuneglobulin-like receplor,
1.261 : MGCI26563 LILR}\ subfamily A (with Th domain), member 1
\m calenin (cadberin-associeted prolein}, alpha
1221 | CAPIOL: FLI3GES2 CTNNAL 1, 1026 Da
braoched chain ketoackt dehydrogenase
1,392 | BCKDK " RCKDK  \ kinase
pFS; THPIL THEBR; TRFR2;
Ci2120b; TNFREG, TNE-RTS; tdqior necrosls faclor reseplor superdhmily,
1137 | p75THER; TNEF-R-1I THIRII]I3 bey 113 o
Table 813 32,1 LTB v. Conlrol, Genes Overrepresented In Latenl
Helpibve
nnrmantised
| eapression | Compron Name "1 7| Gont S¥ymbil | Pescriplion
F22 15 11BvCSelect_ 09May \
Jog PALZT et B M200 9 4 . .
LIREIE: L8067, FILIZ0406;
A.801 | dISEAPTS4, RP4-5RIPISS LIMIEI Lok frtoracting t:'ansmx_%timraue adapior 1
0.769 | FLIZ4S6Y; MOGCI5163 SAMDS glerile alpha moti{ domalteontaininge 2
S18d; SCYAS; RANTES;
TCP22E, DTS J6E;
0763 | MGCI7164 CCL3 chemekine (C1-C molif) Hpand 3 )
0.758 | ORP7 MGCTIISG O5BILY _oxystere] binding protein.like 7 \ ________
gys7p T LOC387882 \
SLIPZ; SGATIM; CHRITSYT; \
0.736 | KIAAISOY MGCI027268 By synnptolnpemin-like 2
.735 | DORZL; DKFZPS640243 ABRI4A abliydrolase domain comaining 148 N |
0,727 | MGCI3EY MOGUMEH HWEALD nerosalEn delta \I




LPAD; CD45-AP:

G

preuten bytasite phosphalase, recoplor lype,

MGCTIEE02, MGCIIRG03 PTTRECAL C-osspcinled protein ]
\.0.686 | T11; SKBC S .51 S LRamelecute R —
\E471 | CDE; MAL; p32; Lewz CORA ChEn motecute ;
\ HOP, OB LAGY; Toto; ]
Camen; NECCT; SMAP3T;
Q058 | MOC20E20 Hor __|_homendamain-onky oty
AFL MAFA; MAFA-L;
ECHS A MAFA-RFL; kitler eell foatin-like recepiar subfamiy G,
..... 2.651 CHIchi KLRGI meimber § ' ]
____________ 0e5 5. LOCISTIAE o
0.643 { GIGI MKCT uaturnd Killer celt proup 7 seguence
__________ G638 1 TSAG PNTE SH2xA SH2 downain prodein 24 .
FEGM; CPROM; FEOM];
CFREOMI; FIN2OSZ;
0634 1 KEAATTOR: DREZRT 0159 KIF21A kinesin femily momber 214 ]
0.627 | KIAAOG4Y, MOINRI0 | ALITS2 awtism suscoptibifity candidate 2 R
BEPP; TRMTLNE; TNTXNI;
0.583 § PRIZoTRILIAOE GPRSG G prodetn-goupted recepior 56
TARE; CL3G; TCRG;
0.572 | TCRGCY; TCRGCZ TARF L TCR gavuna abiernsie reading frame protein
510 LAGZ NKOS; LAG-2
0.502 | D2SGOE; TLASIS ?\ GNLY granlysin
COP-X; CGL-2; 5P N granzyme 12 (cathepsin G-fike 2, protein -
30y | CTLAL CTSGR2 GZMH CCEX) |
Tablc §C M2.6 LTB v. Control, Genes Underre atent TR,
e M e e
oormulisod
expression | Common Name Description .
P22 _15_LTBvCSalool 9oy ™
08 PAL2Trest BXOAWI M2.05
Module 2.046, myeloid, fold
change is heabtlyy relative to
LTB, iv DOWN in LTR N N
2.409 | HsT287 . L ENESTG Zine Woger protein 516
CRISP; LCRISP2; cysteing-sich secrclory protein LOCL
2286 | MGC74R65; DEVEP43433044 | CRISFLIZ domain Sntgining 2
MAGH; GPATS; AGIATE;
2177 | MGCI11324 DIMENOERS. - Ling cincer aRelestos]s-assoainied prolein
2.095 | COD e p A eytiding doamibose ,
2094 | CRBIM. CRBPIY, MGC7084] | REPY retinod binding prwteln 7, cefhdar
_______ LOFY § SSCH HsTTI287 ADPS sguaporin £
GME; CDI16; CE12R;
Ciwllg; CSF2RX; CEF2RY;
GMUSFR; C5IRAX;
CEPZRAY MGOIE48; cotony stimalating fnotor 2 heoeptor, slpha,
N LE16 | MOCIERE; GM-CSI-Realpha | CEFIRA low-affinity (granulocyto-macgophiape)
1853 | GOSE — RS2 repurlator of G-protoin sipnaltinh2, 24kDa
1K HXK2,
e 134 DR FAPAEGR (6T HEkZ hexokinase2
__________ E.734 | Bl LEN{4 leukocyte recoptar cluster {LRC) :r}g:-n\t{;e.a' A
UM CEP3. BORGE; CCAZ efivetor protein {Rhe OTPaxe \
1701 | 19.046903 CDCAZIPS ] binging) 3
V.67 | SPALY FLIZZI26; FLI23632; | SIPAIL2 gipual-indueed preliferation-sssocined 1




KIAA 6D M2
\ 1.66% | 57'1; SYC I.. MIDAD TACIEIE | SICHE ?.yl]detm] binding protein {wnlm:ugu
\\5 CAN; Call; N24; DPS&&L,
69 1 MGCI04525 NUI'214 noddecporin 21k ;
108 - SLCI9AL N
LIM33; S119: LEG-3: S1PRE: endothelind differentinion, sphingalipid G-
LA3 NFLEITA23; MGO7L69G LIM33 protein-coupled receptor, 2
1.642 | NIt FMLE FPiLE {ormyl peptide receptor |
GIPCRI; GPRES; GFRM; purinergic reseplor P2Y, G-protein mupl¢d.
L6t }‘2::%\’5; 51" 74, FRSGY7 PZRY {3 13
ATG Ly pulophagy related 10-dike 2 (S,
1.606 | WINtBONPLI0001 2 ATGH6L2 corcvisiee)
WA spiicing endoiniclense 34 liomolog (5.
FFFFFFF 1.601 | LENGS; s&gd; SEN34L TSEN4 cerevisiag) ]
FiPF; 58 peNTBEL: THE-R:
TNFAR; THER I 550t
CT208; THFRSANTNFROD,
THF-R-I; THF-R55; twmaor pecrasks fackor recepter superfamily,
1575 | MGCIOSRE THERSF1A _membor 1A
}.572 | PELYLZ \ PELIZ chnm hormplag 2 {Drosophila)
FLI13052; FIIV24; \
1.56Z | dIZBIE31; RPE-ZEIAIG \ 1 NADK NAD kinase
5100 SLIG; LOEGS:
1.558 | MGCIGA2Z04 L ALOXS grachidonate 5-fpoxyprenase
teensmenthrane proteln induced by tunim
L3554 [ TMPIT &PIT nechosis facler alpha |
1,517 | FLI31978 GLRID plycosylirapslerase | dompin contpining L
G-phosphotructo-2-kinaseffructase-2,6- ]
LAY [ PPEFRA BESYBY, ... | biphosphatise 4
FLIZ2A70; KIAATOD3;,
PG | WOGCH652; R 1-T0615. ZBTRI zing finger and 1378 domain contaiping 34 |
1389 VATXK; VRMAS; ATPEDY, ATPase, HE imosporiing, fysosomal 38kDa,
LAB2 § ATPGDY, VEATPR ATPOYOD] VI subnlt d1
______ 1473 | PRAM-1; MGCI98G PRAM]I \‘I\'ML-RM{A roputaled sdapdor inolecubo |
BIT;} Ml‘ll Pa4; ST MY -
1; SHI'S1; O 724, PTPNSE;
EHPE-L; St atpha;
____________ 147t | SIRPalpha2; SIRP-ALFIA-1 | PTENS] skl Mgl mlory protein slphe
1.463 [ MI30; MMLID CIi63 CD163 milevule
) interferen g\&;na receplor 2 (i erferon
_____________ 1434 1 AF-1,TFGRE; TPNGTL - IFNGR2: HAITIMA LrAnSACeT 1) e,
verat simtian leukemin vival oncopene
hermobog B (ms‘k%ctt: GTE binding
1405 | RALD RALL protein} . —
""""""""""" e sohute carrier organic\grd on lenosparier
{mmily, meember 3AL; s\ponyms: QAT
OATPIAL, FLI4047E, 8
carrier family 21 {organie
Lransparter), member 11; Ho
zolute corrier erpanle enion tra
xxxxxxxxxxxxx 1405 | BECO3AL SLCGAA] family, memmber 341 {51.O0FAY
TR PETE;
DEFZp313F13E0; B-FT8- protein tyrosine phosphatase, recep
MMMMMM 1,397 | EPSILON | Ry L
1.397 | RCCA; FLI14784 DIRC2 dmruptcd ity renal cuqr;_lpvc_r_;nn 2
1,396 | DAPIZ; KARAR PLOSL. | TYROBI TYRO protetn Lyrosine kinase binding |




T

! protein
Bi44; LST-1; 6540,
FITL | MOGCTIO006 MGCI19007 | LETH leukouyte spectfic ranseript 1 |
1,359 BY "I PG, PFEY, PROPERDIN | MG complement factor praperdin
LA I CAGSA; ERDAS PRATAA THRECS Iripuctertide repent cantainiyg 5
CD!E !']‘\-'Il"( K DI25370,
TNIR-IEY; THERSES; THERE- Lymphoioxin bota receptor (THFIL
JAOTNRP; LEBETA-RyTNE-RN LT8R | superfamily, meriber 2)
vosicle-associated membine protein 3
1,305 | C o | VAMPY (celtubreving
1.304 | CSONZIK . TIMP2 TIMP metallopeptidase inhibitor 2.
BPOZENEFTARE; PP2259 nkyris repent sid BTB {POZ) domain
..... LIOLIMACINES | ABTRI cantaining | .
Coor 209331 1?40
1.204 1_I:\IAHEG122 PNEP I E-8F0F22. 1 LMBRID LABIRT domnin containing
x pituitary fumor-ransforming T lseasting
1266 | PBE, C2lorfl; ONlarl3 FETGII prolein .
ZUYVII0 PRI
1238 1 KIAABITY FYVIL-ISP] MTMRS | myowhularin related profein 3
1216 | CFPE; CBCPL; Cilor) Cidorf? 1 oyoliny
"'} suppressor of Ty 4 homolog 1 (5.
1.2 | SPT40; SLEPTAIE BUPT4H cerevisiosh M_I

Table 8D M2,10 LTH v. Conlrol, Genes

derrepresented in Latent TH.

Relative
normalived \
cxpression | Comen Nime Grong Symbol | Descripiion
rez 15 )L.T8vCSelecl (9hay
08 PALZYiest DOWN M2.10 s
Undefined module M2.10, old
¢hange hoalthy refptive to LTS,
ie OWN {n LTB
JAME; ABMMNCA; GING3E;
CREAT ] CREAT-;
FLI37080; MGCI18814; rokesion maleoule, intoracs with CXADER
L60S | MGCITERIS AMICAL g1 N
MPLG MGC132657;
3T P MGOTIRGIS MPRHGE .mamég&zcxpmmd feng | |
L34 | L3 MGCI30G] | BNE3S ring {ingeryarotein 135 .
) PAK atpha; MGCTI0000; e | pd ACHeA 3 Rged -ectivated kinako 1 {STRE0
1507 | MGC1AN001 FAKI Jromator, yeas)
1471 | T49; p19 FGL2 | fibringgon-like 2\ .
1,405 | KIAAQSEY KIAAGSI3 | KIAAOSI3 N\ o
' solute carrier family )
fsodinm/potassivrndie] Ry m exchangen),
e JAZ6 | NCKX A SLOZAAD; FLIAESSE | 51.02444 memberd N\
o 1L35R | }‘1_13355"‘39 o MiKEL mixed lineape kinase domnl-like
ET0E; MYGLe, MTGRS: |7 core-ninding Facior, rund doimin, alphe
1348 | PMYND4 CHRFAZTS subunit 2; Uansteentedilo, 3 N\ ]
WG IRC2; TRp60; TGSFIS; \
CMREFISH; ChR1-35);
L331 | CMRE35H% CMRI-35-149 CL300A G300 molscule
13 | Gl TPR; REVEL CRISPT GLIPRI GLI poatbegenesis-related T felioma) \__
1.222 1 DNC-TAS . HEXTE hexpsaminidase T8 (bota polypeptide)  \ |
1222 | FIRE TRAM: TIRAPS, TICAMZ wolf-like receptor adaptor moleoule 2




Relative
narmafised
\xprca.slml Compron Name Fene Svmbol | DPeseriplion
TICANM-2; MOGC129870;
MOCI298TT
rudix {nucleoside dlphosphate linked
TLIE1368 RHUDTHG moigty Xitvpe motil 16
“]i.li]’lSE KiAAdGTL KiaAlGH  FRS06 binding proteln 15, F33k0a N

Table BE M3 LTB v. Control, Genes Underrepresented in Latent 173,
Eelative \ T -
nariadised
exprescion { Cormndyt Noune Gene Symbal | Bescription
P12 15 NITwCEcloot 05May
uaummb“t\qst DOWN M3z |
InfizmanatioeNd.2 fold change is
healthy retativeNe LT, ic
DOWN in LTE -
Ka0; HAY; GO NECT;
LUCT WAPE; 3-100\CXCLE;
GCI-1; LYNAP, MINCE,
MORIAR; MAI-1; SCYBY
4.289 1 T8G-1; AMCF-]; b-ENAP 1.8 . inerteukin 8
2068 | CDET: UIAL; URKR N\ [ PLAUR plasoaihogen activalor, urokinase receptor
PRED NAMPT, MGCT Y256,
BREZPORGITIL
2009 | 100350 ARk \HQEFI pre-B-celi oolony enlwuncing facior |
3 _ e
' teippeting roerptor exprossed oo mycloid
FET ; TREM-{ TR ceils 1
L1 TR NI LA NE-
1,79 [ ILZA o NFIL3 \ tuclear factor, interleukin 3 regulated
T transmembrane and coiled-coil donsain
e 1.739 { KIAAL145 TMOCS family3
WL FLI2A759; L2500,
CrOorf1 14 d¥ 18ENE.;
PRFEp4341241 15 ey proteln p53 indueibie nuclear progein
1728 | DEFEpddO0E2Y TPSIINE2
1.705 1 MAD; MADH; MGC104639 MXH MAX dilyerization protein |
1.657 | SGRI SGK serum/ludgeorticoid repulated kinase
R T Fsolute conienorgatic anion canspoerier
family, memberdA L synonying GATED,
GATPZAL, FLEXTE, SLOC21A L solule
cerrier [amily 21 {xganic anton
transporicty, memberN 1; Home sapiens
polute carrisr arganic ARION iTAOSpOTLor
1.654 | SLCO3AI SLCO3AL 1 famity, momber 341 {SDCO3AT), mRNA.
family with scquence sEmi[\Q}' 3, memher
1,637 | €Sorfs FAMS3C O
1632 1 PDLIMY o POLINT | DY and LIM domaist 7 {enigni) ]
359} NINT NIIURIN, NN nivjucin ) o
RET; BRIV, ROCT;
1.572 | MGCI25864; MGCIZ5865 | RITE Ras-fike withowt CAAXE  \
1.567 | 813135 MY ALM myeloid-nssocimed difforentintion merk
1Cp; NOBLTA; FLIA2334, \\
L34 | TLI22622; MGOIRA4E; rabll- | RABIEIPL | #ABEHE fandly i&[cmcling profein b {class




1m0

Eelndive
Rermalised
exjresion

Conuvon Name L Gene Symabal | Description
FIPL; I FEpGE6RE2 214 .
\9‘2 "DANGER; ba1271.25; -
L6 | DAIZTILZ0N RPII-1270,204 [ RIAAITSA | KIAafTSE
s, SPAGY -
. HS5: JLR; HLC4; PHET;
Go; FLY13450; FLILA006;
FENGGIAL; FLIAAGGS;
KIARGS16; MGTT4967
1,498 | MOGOMAG; MG 7201 SIPAGH sponn associnted onlipen 9 3
1.496 | MGC20361 OSM oncostatin M o
\ : eyvtoplasmic polyadenylation olement
A4 | EKIAAIGTS CIR14 Linding prolein 4
1433 | YL L1 F INGIRTA TRTE intetleukitt 1, bole )
TRIFE; L0 1437 KIAAT380; ¥ o
RIH1-10013.2;
LAY DREFZp76IFOIM N\ IMIDEC jumotii domain contobning 10 .
T YOED, FILI33961; fanily with sequence stmilarity 49, member
1.41 | PKFZPSG6AIS2H FAMADA N
EOPA; NUBEL; MITAPI \ nud i nuctear distributlon gene I3 homolag
14 | DKFZpdS I MO3IE NEMELL {A, nidulans)-like |

| WHES; FLIAZE00; KIAADD3E,;

solule carier fatuily 9 (sodiunhiydrogen

MGU138418:
1384 | DRIZn6RGCOTAT7 B cxchiyer), member §
[rrotoin phusphatam b, regulitony {inhibiie:)
1379 | FLIT4244 PPPNLISH subunil 158

PRG; PRG, FRGL MOGC9285;

PRG1 \

L3560 sorglycin
1.348 | ATGK; GECI; APGEL GARARAPLI | GABA(A) recepiot-assotinted proiein Fko t
TP; GIS24; GOB24; TISI1; zine finpor protein 36, C37 ype, homolog
£33 | WUPATE: RNE1624 L |LAEP3G monse)
-phosphefrocto.2-kinasefmolose-2, 6.
1329 | YRR PFKZ B FFKFB3 bighosphatase 3
131§ DRFZpsaMay? MIDN midhglin
130 | FLI13448 L Coo1oB copnzNIe Qiﬂ!:omolagﬁ(‘? cc:wisiaa}
1,285 | O8FW, GIGY SKIP] P TRIBY |hbtes}lomcl%l (Drosophif)
family with\sequence sitilarity 65, member
........ 1284 | PLY13725 KIAAT930 FAMGSA A
1,232 | DEFZ143417132 Clsarf3g .| chromosome 15 dpen repding fewue 39
AlL AVE; FCU: MWS; FCAS,
CIAS); NALP3; Clerf7;
CLRLI; PYPAFL; AIAVF;
L2588 P AGYAVPRI, 1C1AS] NLR finily, prrin dopal contsdring 3
BRED; BRFL; eMGL, ERF-1;
1452 | Beyp¥6: TIS11B; RNUFGD 2FPIGL i zine finger protein 36, C3T pe-like 1
1.249 | FRAZ; FLI23306 VOS2 FOS:Hkeuotigen2 N\
peetein phosphmiase I, regulatgry mF::h:lm}
B 1235 | GADD34 PPPIRIEA subunit 134 .
133 47 pAAINGT; p2AINGI 6 \
L2358 | paZiNG1D; p4TINGia INGH inhibitor of growth famby, member §
1.23} | P47; FLI27168 PLEX plecksin \
Li3g; SIH003; MGCIZ987E;
1.218 | MGCI29879 Lspa ublguitin spectfic peplidased




71

Relative :
ormalised
eNession | Connon Name Gene Symbpol | Deseriplion
\ Sei-2, TRIP-13cZ, MGOE2668RE;
208 | MGCI26600 SERTADZ | SERTA domain conlaining 2
IIIIIIII ]?ﬂﬂ*‘l LHZTNg TN dynactin 4 {pé2)
119} RO MADE: MXT MNT MAX binding protetn
1,165 \ RIBTF SERTADZ SERTA demain containingd
£ 157 | WM, WIPLE WDR4SL WIDRAS-like
ERE: RFT, ERFIL; TB3-1;
D3EYI95, SUIM4LYL
1156 | MGUN ] Dot IFFET pukaryolic lranslativn lemmitalion factor |
1.156 | KIAAOING EAB2] RABZI, member RAS eicopens famity
mitopen-activated profein kinasc-acttvated
______ 1.008 MA.PK,‘I.H}Z\ MAPFKAPEZ | protein kinase 2 _

Table 8F M3.3 LT3 v, Comrd, Genes Underrepresented in Latent T

Relative -
nermalised \
expression | Commaon Name Gene Symbol | Deseription
P22 15 _LTRvCSelect_09May
0% PALZTigst DOWN M3
Tuflprarasdion 3.2 fold cheanpge I‘.\
heattly relative 1o L'TH, e
BOWN in LTH \ .
X pluterming-pepide eyeloransferase
2716 | QO GOT QPN {huaning] eyelase)
25749 ¢ CRE-BPA CREBYS, eAME responsive elemment Mnding protein 5
\ alany] (membeane) ambnopeptidase
APRG CDES; LAPI; PEFN; {faminopeptidese i, aminvpeplidase M,
o 2468 | IS0 ANPEP microsoimnal emninopoptidese, CDI 3, p156)
2426 | PALY, P2 PDIS, PADIS PADS \ preptidyl arginine deiminase, type IV
MR WLS: Clorfl 39
FLIZISL; MGCI4878;
2245 § MGCI131760 GIRIYY G pratein-coupled receplor 177
. 2 | HIS; HEIT; histidase | ] HAL, histidige ammonia-iyase
phosphdgylise, glycogen: liver (e
1963 § PYGL vdL disense, pNoeozen stornge disease type W1
i 1998 LD S SN NS
N ARG CINCARR: b ol \
1938 | Ns.1259 o | ABGR asiglogbyeopoiely receptor 2
calony stimuTatingNiclor 3 receptor
1.892 | CD114; GCSFR CSER {granulocyle) .
i LEBEZ | LAMUE; CIMO70; LAMDP2C | LAME2 lysosomal-assoctaled Netbrane proteln 2
ALTY: ZFYVEDS: FlhACPI3:
LEE3 | MGCI0461 WOFY 3 WE pepent and FYVE domla eontnining 3
L& ; STHIA 5TX3A syntaxiie 3 |
comptemenl component (3b/ab\receptor |1
(Frops blood geowpd, sypomying XN,
CABR, CDAE; isaform T precursor
eneodad by transeripl veriand F; C3-Dhgding
proteing CD35 antigen) cotnplobiond
component teceplor 13 C3b/CAR receplon
Kuops Blood groop antigen; Homoe saplons
1771 | CRI ERL i complement compornent (35/4h) reoeptor i




Telalive
i gtised
}}(press'mn Comnmoa Nioe I Gene Symbol § Feseription
(Einops blood group) (CHR1 }, ranscr Hat
.......... variat 17, miRNA,
A1 BIMLEC CLECEA;
K1AADED 1.CDa02 102 molecule
PERTL), LGMIATE dysleing Hmb girdke musenlae dystrophy
N b 78R NFLI00175; FLIGO1GE DYS) 2L {nutosomal recessive) -
1,753 | 'Nu6sFI TMOESFL | i g};}:g{l;g{{}_ﬁ;_{ﬂgﬁﬁ_sx:p{‘l‘f’mmI;y member §
1.7z} HMN)IF MYQIF atyesin IF
Fo91 f‘l’Rk\h]Aﬁ.iZ“d CCRGE colt eycle progression
EAD; WAL WECILS,
WT&S(;&QSPCM G} linker for activation of T cells family,
1,688 | WBSCR1S LAT2 meaber o
1.6B7 | CNAII; PLIARGS2; BK 26134 4 NEAMY WEAT activaling proteit witl ITAM motif 1 |
coagulation factor ¥ {proacceterin, lebfle |
_____ 1L.65% | FVL POCE, faotox Y F5 factor)
1655 | FL120273; rmlrxpa‘:;g;{g;?ﬁ FLIZ0273 RNA-binding protein
o LT 1 WRE CD213AT Ilfl}ﬁa {L13RAl interleukin 13 reveptor, alpbs
NG MGCIB10; PAGHEIGR] R
1636 [ SH3IMKIDS i neulrophil cytoselc folor £, 40kDn
pbd; CLIMP-63; ﬁltﬁlc-m;\
. 1635 | MGCY9ss4 CEATY eyloskeletan-pssocinled protoin 4
BELR; SEX; MSRE;
Latl | HSPCZTO; MGCIa44 XQP}{] stlenoprotein X, 1~ -
______ y 1.6 | MB-2 - LYNG lymphosyle anligen 956 ]
WL e P12 Clorll 3; M-poslyIneuramingte pyruvate fyase
1,089 | MGCA1860, MOGC149582 HEL (dihydrodipicotinate synthase)
HAP; ASYIP; NSPL2; NSFLIL \
132 | RTN3-Al RIS Setionlond .
1.58F | VMP1; DKFZPS66I] 33 TMEMAD  \ [ insmembeane protein 49
1.567 [ HBIY HLe HERPE hene Bloding protein 1
1562 | LAMDPE; CDHE LAMP-2C | LAME2 })@osnmal-associatnd meeribrane protein 2
12, CELFY; CELFZ; CRLEY;
1559 | CKLIW; LICK-1; HS10224 CELE shemokine-fike lacior B
1,338 e RASSEZ oot et et
semp demgin, immwonegtobudin domaln {Ig),
shiord ba»::{wnmn secroted, [Lemap}ma‘m‘l
1532 | hemll; GEMAE | SEMALS 120 N\ e
1.53 | ARAPS; DRAG: FLI21065 | CENTDE |, condaugin, deliaNe
HIG-T; Cldorf7s; FLI3GI64;
©F MOGL1A502S;
1510 | DEFEp43ANOE20 _1TRRDY 1 udor dowmain containdg 9
CAMEKE; CAMEKR; calwum.-"m]mndu]m-di,ﬁv{dmlt prolein
» .28 F RIAAGTEY, MG F254 CAMEEZ kinase kinasc 2, beta
nritopen-aetivaled prodein kigase kinase
1.503 | MEKES: MAPKKK3 MAPIK3 Jinase 3
AL FHP, ASAH; HIPE2; N-geyvlsphingosine omidotydroigs {acid
LAGE | FLIZISSE: FLIZ20TY AnA coramitesey 1\
' Fuo fraprneat of I, receplor, franspigter,
bAdd | PORN; alpha-chadn BCGRT ] apha
1479 | MGGC33054 BNXIO sorting neain Q0 . .
HOGE; VAGE:; VI'PE: Vinal; ATPgso, 11+ lmnspﬂnulg, Tysoscm] 70K
: 1.474 | ATPGAL ATRGVIAL | ATPOVIA [ WlsubunitA




Relative
ormalised
\:kwmiml COmman NEE s Gene Symbol | Deserlpfion
MGET; GETHZ; MGET BN
GG | MGC14525 WMGET] microsomal glutathione S-ransferase |
1M66 | GAIP; ROSGAIP RGRIY 4 regulotor of Geprofein slgnelling 1%
frapskelnlase (Womicke- K orsakafl
o N ABIN TRT: FLIIATAS TKT syndrome)
1,449 \S\I?] MNUMi2 rdrnh hemetop (Drosophila)
i.948 | POYOZ o FECHOZ FCH domzin only 2
1.444 | LOCSI0745 LOC339743 | hypethelical protein LOC339745
CRIANJOIA, CD1LB; MAC- indeprin, afplis M {complament contponent 3
LA443 | 1: MACN; MGCY 17044 YITGAN recopion 3 subunit)
1442 | 154, iﬂ}S-ﬂ\DK]“?'p{-ﬂﬁM?ﬁ TPDEEL2 annor protein (352-like 2
MYD14; Kl.ﬂb\tid\s
MGC2047E MYCT26871;
1432 § MGCI268%3 ENXZY _spning nexin family member 27
CR: gk OR3; \ gusking homelog, K H demain BNA binding
1,426 | R EERSEGIR23 QHl {mousey
1.424 | WWDEB: 13175376 \ EVIZH ceolropic vira) inkegration site 28
- ) palentiteny ] prodedn tioesterase 1 {eeraid-
1,424 | PPT; CLNI; INCL PETE Lpofuscinesis, neuronal | nfangdle)
LLARE | ACANI \ { ACAIL acyloxyacyl hydrolese (newtrophil}
MAY; MGCA9908; nPKC-
1404 3 deln . \BKCD protein kinase C, della
. 1.39 1 IMPA2 ]J\XPA’Z inostol(myo)-Hor d-monophosphetse 2
1,382 | ZYGIT; Fi) 13456 EYOUB zyg-11 homolog B (€, elepans)

23 Sivl; Vphl; Atpr OCIIG:

GPTBL; TIRCT, ATPONIC; T-cell, :mlnuncntgutau)rl ATPrse, H+

1.366 | ATPGVOAS; OC-116kDa TCIRG] tansporting, Lysesomat Vi subunit A3
1,364 | PGCP BGCP  \ | plasma plutamate carboxypeptidase
NNAT; KIAATORS,
1,362 1 DBEPZnG86M20191 AGTPEPL \(&TP!GTP bindingpreteln § .
TTG2; RETHZ; RIHOKZ;
1.355 : RETHL] L2 LiM\damain only 2 {rhombotin-tike 1)
o mlutn:\x;ricr fnmily 12 (potessivmichlaride
1.344 | CIPL, FLIMGSDS BLOI2AL {ranspeiigs ), member 9 o
.34 | ASRTS; IRAKM; IRAE-M IRAK3 intesteukinng receptor-nssocisted kinase 3
134 NBU SML! NEL sialidase | (Pxsosamal sinlidase)
1,332 !}?1566 CDWEI{}B IlfIﬂR?, ILI0RE imeclenkin 30 redeptor, bete
ARC:TMED CARDS: \w
1321 | MGG 10312______ PYCARD PYD and CARD doohain conitalning
"""""""""""""""""""" kelch repent and RTT WOD) domain
.......... 1.31 | KLHDCTC; KIAAQTL KBTIDI] contalnlng 1t 5 ]
__________ 1308 | LTA4 LTAALE | Jenkolriens Ad hydiolase .
RRZ; FLH GO, FLAIG733;
1307 | MGCI023720 R LA retinoid X receptor, aipha

fAab KAT; TAMIL; JAMA;
TOAM, CD32T; JAM-1, JAM-

L3053 | A PAM-1 FIIR Fi1 roceptor
procoblagen-lysine 1, 2-oxoglulmale 5-
1.29% | L4; LLH; BLOL PLOI diowygendse1 N

v-yes-] Wamapuchi sarcama virt refated
[.2B5 | JTKE, FEIZ6025 LYHM joncogenchomelog
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astive |
%H]isﬂl
cxphession | Comunon Mame o Gene Sywmbol | Deseripfion -
281 | MTX: MTXN MEX] el xin |
16 CGl-a4 SQRDL | sullede quinans redustase-like (yeast)
LGN FLI20424 Cldaro4 clhromusome Ld open reading Trome 99
W LR DDRZY, ) e
1,24% ECEFe; HDCGCAP | CLECAA Ceype lectin domain fanily 4, iember A
EINVEL; PIZ; MNEE MANEL T | gerpin peptidase inibitor, elada ®
_____ _ 1238 | BLANIG SERPING] {ovalbumind, meaber |
mitogen-activaled protein kinnse-netivated
________ 1234 | 3PK; MAVEAI'E MAPKAPKE | protein kinosc 3
1277 . ACESE R
HZAy; 128 HZAF) i
m2AT HIATIZM:

MACROH2ZALL,

______ L217 | mieroH2AL2 HZAEY HZA hetone famity, taember Y
nleatinats phosphoribosyleanslerase
T2 PPP3Es6 N\ HAPRTI domeincordniningt 0 ]
1,212 | B$P-2; HED-2 ZyX wyxin_
SPOIE: SPCSAA: SECT 11,1}\
1179 § 5i62895; 181005207k SEC 1)1 SECI1 homolog A (8. corovisiae)

LWEDTR; Clorl20; FILI22408;

1.173 | FLI%)311 \Qﬁﬂrf.’.ﬂ
TGN3E, TGHAG; TGNAE:
1129 | TONS1; TTONZ; MO 4722 | TGOLNZ trans-golpi newerk protein 2 1

The netive T8 group showed 5281 penes to be differendelly expressed 1s compared 10 healthy controls, as
compared (o the lotent group, which showed only differedial capression of 3137 genes as compared to
controls, possibly reftective of & more subducd, although chserly active fmmuno respense as shown by
overckpressien/representation of penes in the cytotoxle medule. Ws nn explanation, sad net o linsitation of
the present invention, these resulls probably explain the observation that changes in additionsl modules were
seen in active TR patlents as compared 10 controls, but not in latent X a8 compared o controls, These
included  overexpressedirepresonted  gemes fn M2 {platelets, gendy listed in Table FAY, and

- underexpressud/reprosented gones in M3 (B cells, pones Tisted i Table 7133, M M2.8 €T calls, penis Tisted

in Tabfe 71), the latter pechaps Being expeeted sinee in the T celts response to M Nebercufosis Infection, it is
pessible thal T eelis ave reernited to the site of infection and/or are suppressed dwdng chronie infection.
Genes in module M2.4, under-expressed/reprosented (encs Hsted in Table 7G) included\yanscripts encoding
ribosamat prolein family members whese expression is altered in acute infection and scpsis {Calvano, 2008;
Thach, 20058), and penes in his module have also beer shown to be underexpressed in SLIL Ker transplsnt
pationts and those infected with Sireptacocens (8. preumoniae (Chzussabel, Immunity, 2005). \Fhe Jargest
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tive TR genes were anderexpressed in & oember of modoles (M3.4, ML6, ME7, M38 and M3.9, penes
lisidg in Taldes 71 — 7P containing penes, which did ot present a colerent functional medwle b consisted
of an dpparently diverse set of penes, and had alse been observed 1o b underexpressed in liver transplant

recipientsChaussabel,, 2008, Immaunbty).

Besed on trangerintional analysis of whole bood and using this moedoiar snap approach sctive T3 patients
coutd be distingd{ghed from latent TE patients.  Purthermore, comparison of the modutsr map obtained for
active T13 in this shydy with other modular maps created for difierend diseases, it is clenr that active TR
paticnts have a distiost glebal tcanscriptions] prefile (Figure 9, than observed in paticms with SLE,
preimonice patiens [Chaussabel, 2008, Immunity). Ceitatin modules may be

ses such as M24, included transcripts encoding tibosemal protein family

tratsplant, melanoms or
coman o a number of di
members, which is underexpressed In sctive TH, SLE, Iver wansplent patients and those infected with 5
maodeles are less widely affecicd, such as M3, (IFN-inducible), which

Frewmonive. However, genes in of
(Figure 97 and SLE (Chaussabel, 2008, Immunity), but noet other

although overexpressed in actlve ‘Tl
discases, particularly 8 preigtoniae, which shows no differential pene expression in M3.1 as compared w
contrals, Transcriptional profiley in SLI difer from active TH with respect to over or underexpession of

genes in o number of olher modules, Eikewise, Wihough overckpression of genes inmodules M3.2 and b33

{“Indlanatory™), 1.2 (platelets) and M1.5 (“m
and 9 {non-fimetionally colierent modutes) is abzerv

sil] be distinguished by this method since genes in modyles M2.2 (neutrophils), M2.3 {erythroeyies), M35
pretioniae 85 compared 10 controls but no

loid™, and underexpression of penes in M3.4, 5,6, 7, 8

in active T and § prewmonioe these diseases can

{non-fimctionally coherent module) are overexpressed in

dilfprentially affected in sctive Ti3.  Thus by vetaining the
organizing and reducing the dimension of the complex dats, it is\possible to distinpuish diflerent infectious

mplexity and mmagnitude of the data, yel

aneed inflemmeatory discases by franserptional profiles of Mood (Chavssabel, 2008, Enmunity).

Tho present invention identifies a discreet differential and reciprocat dadeset of transeriptionat signatures in

the blood of latent and sclive TR patients. Specifeally, active patients showed an over-

" eapression/represeniation of genes in functional IFN-inducible, inflammatoryod myclaid modules, which ™

on the other hand were down-repulated/underrepresented In lalent TB. Activd\TH patients showed and

increased expressionfover-representation of immunomodulatory genes PDL-1 add PDL-2, which may

coniribute to the immunopathogencsis in TB,  Blood from [atemt TB patienia\ showed an over-
expressionfrepresonlation of genes within o oytotoxic module, which may conidbule
response that comains the infeclion with M fieberentosis in these patients and could provide
testing efficacy of vaccinations in clinical trials. We believe the success of our prelitninary studyNg schioved
Ly the strict clinizat crilerda we have employed, accompanying immene reactivily stadies o\suppor
atiribution of taency, mproved quality of RNA colfection and iselaiion, advanced Digh throvghpot Whole

genome meroamay platform, end sophisticated data minlng teols to retain the magnitude of the poye

the prolective

iomarkers for
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sion {nd with an accessible formar (Chaussabet of ol, submiited). Such findings will be of value as

I is comtemplatedNhat any embodimont discussed in this specification can be implemented with respest 1o

any rmuthod, k1, reaghat, or composition of the invention, and viee versa, Furthermore, compositions of the

invention can be used to xebiove wethods of the invenlion.

1t will be undersicod that paRieular enabodiments described herein are shown by way of ilustration and not

as Hmitations of the inventiod  The principal features of this invention can be emgployed in varlous

cmbodiments without departing froxg the scope of the imvention. Fhose skilled in the art will recognize, or ba
n routine experimentation, sumerouns equivalents to the apecific

tents are considercd to be within the scope of this invention and are

pbic to ascorain wsing no meore |
procedures described hergin, Such eoui
covered by the ¢haims.

Alb publicitions ond patent applications mentiongd iet the specification ars indicative of the level of skill of

those skitled in the arl w which this invention petsaing, Al publicetions and patont applications are herein

incorporated by reference to the same exfen! as iF dgeh individoal publication or patent application was
specifically and iindividoally indicated 1o be incerporated

The use of the ward “&™ or “sn™ when used in conjunclicn Wth the term “comprising” in the claims andfor

1he specification may mean "one,” b il s alse consistent with Ne meaeing of “one or morg,™ a1 least one”
and “one or moie 1han one.™ The use of the leom “or™ in the claimsNg wsed Lo mean "andfer’ unless explicitly

indicated 1o refer 10 alernatives only or the allamalives are mutually exclusive, although the disclosure

supponts o defisition that refers (¢ only alfornalives and “and/or” T
“ahou!™ is used 10 indicale that o value includes the inkterent variation of Wror for the device, the method
idy siljecls, '

nghewt this application, the lerm

betngs employed o deterniiae the val o, or the Variition that exists snong the sl

As used In this speeificalion and claim(s), the words “comprising™ {and any forlg of comprising, sueh a5

“vomprise” and “comprises™), “heving® fand any form of having, such as “have™

(and any form of including, soch as “includes” and “include™) or “containing” (and any

d “hag™), “including™
orm of conlaining,
sich ay “containg” and “contaln™) are inclusive or open-ended and de nol exclude addNonal, unreched

clements of motdod sieps,

BCA, ACR, BAC, or CAR, Continuing: with this example, expressly inchuted e combinations thal comat
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mgpeats of one or more iem or term, such as 133, AAA, MB, BIAC, AAABCCCC, CBRBAAA, CABARR, and
so iyl The skilled artisan will understand that typically theres is no Iimi oi the number of items or 1emms in
any conpination, unless otherwise apparent from the context,
mpositions andfor wethods disclosed and claimed herein can he made and execuied withoo]
wation in Jghi of he present disclosure.  While the compositions and methods of this

t deseribed in werins of preferred embodinends, it wilk be apparont to these of skill in the

All of the

tnvention have b
arl that variations may bo applied to the compositions andfor mothods and in tie steps o i the sequence of
steps of 1he methad desieibod hereln withowt departing from the concepl, spirit and scope of the vention.
All such similar substitutesyyid modifications apparent Lo those skilled in the st are decmed o be within the

spHirdt, seope and concepl of the\pvention as defined by the appended elsims,
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What is claimed is:

A method for distinguishing between active and latent Mycobacterium tuberculosis

tion in a patient suspected of being infected with Mycobacterium tuberculosis, the method

demonstrates an \aggregate change in the levels of polynucleotides in the one or more

transcriptional gene &pression modules as compared to matched non-infected individuals, and

distinguishing between &ctive and latent Mycobacterium tuberculosis (TB) infection based on the
one or more transcriptional gene expression modules that differentiate between active and latent
comprises a dataset of the genes in modules M1.2, M1.3, M1.4,

3.1, M3.2, M3.3, M3.4, M3.6, M3.7, M3.8 or M3.9.

infection, wherein the modu
M1.5,M1.8, M2.1, M2.4, M2.8,
2. The method of claim 1, further comprising the step of using the determined comparative
gene product information to formulate y diagnosis.

3. The method of claim 1, further cmprising the step of using the determined comparative
gene product information to formulate a proggosis.

4. The method of claim 1, further compriding the step of using the determined comparative
gene product information to formulate a treatment Rlan.

5. The method of claim 1, further comprising the step of distinguishing patients with latent

TB from active TB patients.

6. The method of claim 1, wherein modules M1.2, 3, M1.4, M1.5, M1.8, M2.1, M2.4,
M2.8, M3.1, M3.2, M3.3, M3.4, M3.6, M3.7, M3.8 or M3.9 to\detect active pulmonary infection.
7. The method of claim 1, wherein the module comprises a\dataset of the genes in modules

M1.5, M2.1, M2.6, M2.10, M3.2 or M3.3 to detect a latent infection
8. The method of claim 1, wherein the following genes are \Jown-regulated in active
pulmonary infection CD3, CTLA-4, CD28, ZAP-70, IL-7R, CD2\SLAM, CCR7 and
GATA-3.
9. The method of claim 1, wherein the expression profile of Figure 9 is indjcative of active

pulmonary infection.

10. The method of claim 1, wherein the expression profile of Figure 10 is indicatixe of latent

infection.
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The method of claim 1, wherein the underexpression of genes in modules M3.4, M3.6,
M7, M3.8 and M3.9 is indicative of active infection.
12.

indicativg of active infection.

The method of claim 1, wherein the overexpression of genes in modules M3.1 is

13. The\method of claim 1, further comprising the step of distinguishing TB infection from
other bacteriaNinfections by determining the gene expression in modules M2.2, M2.3 and M3.5,
which are overexgressed by the peripheral blood mononuclear cells or whole blood in infection
other than Mycobacierium.
14. The method oft\¢laim 1, further comprising the step of distinguishing the differential and
reciprocal transcriptional signatures in the blood of latent and active TB patients using two or
more of the following modulss: M1.3, M1.4, M1.5, M1.8, M2.1, M2.4, M2.8, M3.1, M3.2, M3.3,
M3.4, M3.6, M3.7, M3.8 or M3\9 for active pulmonary infection and modules M1.5, M2.1, M2.6,
M2.10, M3.2 or M3.3 for a latent i
15. The method of claim 1, whetein the genes that are upregulated in active pulmonary TB
infection versus a healthy patient are selégted from Tables 7A, 7D, 71, 7J and 7K.
16. The method of claim 1, wherein the genes that are downregulated in active pulmonary
TB infection versus a healthy patient are seled{ed from Tables 7B, 7C, 7E, 7F, 7G, TH, 7L, TM,
7N, 70 and 7P.
17. The method of claim 1, wherein the genesthat are upregulated in latent TB infection
versus a healthy patient are selected from Table 8B.
18. The method of claim 1, wherein the genes that ar¢ downregulated in latent TB infection
versus a healthy patient are selected from Tables 8A, 8C, 8D\SE and 8F.
19. A method for distinguishing between active and latent Mycobacterium tuberculosis
infection in a patient suspected of being infected with Mycobactexium tuberculosis, the method
comprising:

obtaining a first gene expression dataset obtained from a first Mdjnical group with active
Mycobacterium tuberculosis infection, a second gene expression dataset obtained from a second
clinical group with a latent Mycobacterium tuberculosis infection patienf\and a third gene
expression dataset obtained from a clinical group of non-infected individuals, wherein the gene
expression dataset comprises genes in modules M1.2, M1.3, M1.4, M1.5, M1.8,
M2.8, M3.1, M3.2, M3.3, M3.4, M3.6, M3.7, M3.8 or M3.9;

generating a gene cluster dataset comprising the differential expression of genes

any two of the first, second and third datasets; and
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determining a unique pattern of expression/representation that is indicative of latent
infection, active infection or being healthy.
The method of claim 19, wherein each clinical group is separated into a unique pattern of
exprygsion/representation for each of the 119 genes of Table 6.
21.

the valuesXor the dataset from the third dataset are subtracted therefrom.

he method of claim 19, wherein values for the first and third datasets are compared and

22. The ethod of claim 19, wherein values for the second and third datasets are compared
and the values fog the dataset from the third dataset are subtracted therefrom.
23. The method of claim 19, further comprising the step of comparing values for two
different datasets and\subtracting the values for the remaining dataset to distinguish between a
patient with a latent infection, a patient with an active infection and a non-infected individual.

24. The method of claimy 19, further comprising the step of using the determined comparative
gene product information to fonulate a diagnosis or a prognosis.

25. The method of claim 19, further comprising the step of using the determined comparative
gene product information to formulalg a treatment plan.

26. The method of claim 19, furthex comprising the step of distinguishing patients with latent
TB from active TB patients.
27. The method of claim 19, further co
genes: ST3GALG6, PAD14, TNFRSF12A, VA
PLAUR(CD87), SIGLECS5, B3GALT7, IBR
ANPEP(APN), NALP12, CSF2RA, IL6R(CD126),
ARID3A, PGLYRPI(PGRP), which are underexpresse

TB patients but not in the blood of Healthy individuals or Axtive TB patients.

rising of determining the expression levels of the
3, BR13, RGS19, PILRA, NCF1, LOC652616,
3(NKLAM), ALOXSAP(FLAP), MMP9,
SGRP4, TNFSF14(CD258), NCF4, HK2,

nderrepresented in the blood of Latent

28. The method of claim 19, further comprising of determyining the expression levels of the
genes: ABCG1, SREBF1, RBP7(CRBP4), C22o0rf5, FAM101B\S100P, L.OC649377, UBTDI,
PSTPIP-1, RENBP, PGM2, SULF2, FAM7A1, HOM-TES-103, NQUFAF1, CES1, CYP27Al,
FLJ33641, GPR177, MID1IP1(MIG-12), PSD4, SF3A1, NOV(CCN3), SGK(SGK1), CDK5R1,
L.OC642035, which are overexpressed/overrepresented in the blood of Healthy control
individuals but were underexpressed/underrepresented in the blood of Latogt TB patients, and
underexpressed/underrepresented in the blood of Active TB patients.
levels of the

, PHKG2,

29. The method of claim 19, further comprising of determining the expressi
genes: ARSG, LOC284757, MDM4, CRNKLI1, 1L.8, LOC389541, CD300LB, N

HIP1, which are overexpressed/overrepresented in the blood of Healthy individwals, are

underexpressed/underrepresented in the blood of both Latent and Active TB patients.
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The method of claim 19, further comprising of determining the expression levels of the
gengs: PSMB8(LMP7), APOL6, GBP2, GBPS, GBP4, ATF3, GCH1, VAMPS5, WARS, LIMK1,
NPC2\IL-15, LMTK2, STX11(FHL4), which are overexpressed/overrepresented in the blood of
Active TR, and underexpressed/underrepresented in the blood of Latent TB patients and Healthy
control indikjduals.

31 The mgthod of claim 19, further comprising of determining the expression levels of the
genes: FLIN259(DRAM), JAK?2, GSDMDCI1(DFSLYFKSG10), SIPAILI,
[26804001(KIAA1632), ACTA2(ACTSA), KCNMBI1(SLO-BETA), which are
overexpressed/overreprgsented in blood from  Active TB patients, and
underexpressed/underreprdsented in the blood from Latent TB patients and Healthy control
individuals.

32. The method of claim 1%, further comprising of determining the expression levels of the
genes: SPTANI, KIAADI179(Nnp!)(RRP1), FAM84B(NSE2), SELM, IL27RA, MRPS34,
[6940246](1L23A), PRKCA(PKCA), CCDC41, CD52(CDW52), [3890241](ZN404),
MCCC1(MCCA/B), SOXS8, NJ2, FLI21127, FHIT, which are
underexpressed/underrepresented in the bloxd of Active TB patients but not in the blood of Latent
TB patients or Healthy Control individuals.

33. The method of claim 19, further compriyjng of determining the expression levels of the
genes: CDKLI1(p42), MICALCL, MBNL3, RHD,ST7(RAY1), PPR3R1, [360739](PIPSK2A),
AMFR,  FLJ22471, CRAT(CAT1), PLA2G4Y, ACOT7(ACT)(ACH1), RNFI182,
KLRC3(NKG2E), HLA-DPBI1, which are underexpressed/underrepresented in the blood of
Healthy Control individuals, overexpressed/overrepresentéd in the blood of the Latent TB
patients, and overexpressed/overrepresented in the blood of Actiye TB patients.

34. A method for distinguishing between active and laten{ mycobacterium tuberculosis
infection in a patient suspected of being infected with Mycobacterityn tuberculosis, the method
comprising:

obtaining a gene expression dataset from a whole blood sample, whereiy the gene expression
dataset comprises genes in modules M1.2, M1.3, M1.4, M1.5, M1.8, M2.1,\W2.4, M2.8, M3.1,
M3.2, M3.3, M3.4, M3.6, M3.7, M3.8 or M3.9;

sorting the gene expression dataset into one or more transcriptional gene expressionyodules; and
mapping the differential expression of the one or more transcriptional gene expressidn modules
that distinguish between active and latent Mycobacterium tuberculosis infection,
distinguishing between active and latent Mycobacterium tuberculosis infection.

35. The method of claim 34, wherein the dataset comprises TRIM genes.
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The method of claim 34, wherein the dataset comprises TRIM genes, and TRIM 5, 6,
19(RML), 21, 22, 25, 68 are overrepresented/expressed in active pulmonary TB.
37. The method of claim 34, wherein the dataset comprises TRIM genes, and TRIM 28, 32,

infection in a patient suspected of being infected with mycobacterium tuberculosis, the method
comprising detecting differential expression of one or more transcriptional gene expression
modules that distingyish between infected and non-infected patients obtained from whole blood,
wherein whole blood dgmonstrates an aggregate change in the levels of polynucleotides in the
one or more transcriptional gene expression modules as compared to matched non-infected
patients, thereby distinguishipg between active and latent mycobacterium tuberculosis infection,
wherein the modules compriseg a dataset of the genes in modules M1.2, M1.3, M1.4, M1.5,
MI1.8, M2.1, M2.4, M2.8, M3.1, M3.2, M3.3, M3.4, M3.6, M3.7, M3.8 or M3.9.

39. The method of claim 38, further comprising the step of using the determined comparative
gene product information to formulate Adiagnosis.

40. The method of claim 38, further cymprising the step of using the determined comparative
gene product information to formulate a proggosis.

41. The method of claim 38, further compriging the step of using the determined comparative
gene product information to formulate a treatment'glan.

42, The method of claim 38, wherein the modulé\comprises a dataset of the genes in modules
M1.2, M1.3, M1.4, M1.5, M1.8, M2.1, M2.4, M2.8, M3\1, M3.2, M3.3, M3.4, M3.6, M3.7, M3.8

or M3.9 to detect active pulmonary infection.

43, The method of claim 38, wherein the module comprisgs a dataset of the genes in modules
MI1.5, M2.1, M2.6, M2.10, M3.2 or M3.3 to detect a latent infectjon.
44, The method of claim 38, wherein the following genes\are down-regulated in active

pulmonary infection CD3, CTLA-4, CD28, ZAP-70, 1L-7R, QD2, SLAM, CCR7 and
GATA-3.

45. The method of claim 38, wherein the expression profile of modules of Figure 9 is
diagnostic of active pulmonary infection.

46. The method of claim 38, wherein the expression profile of modulesN\of Figure 10 is
diagnostic of latent infection.

47, The method of claim 38, wherein the underexpression of genes in modules

M3.7, M3.8 and M3.9 is indicative of active infection.




86

48. The method of claim 38, wherein the overexpression of genes in modules M3.1 is.
dicative of active infection.

The method of claim 38, further comprising the step of distinguishing TB infection from
-Xacterial infections by determining the gene expression in modules M2.2, M2.3 and M3.5,
overexpressed by the peripheral blood mononuclear cells or whole blood in infection
other than Mycobacterium.

50. - The method of claim 38, further comprising the step of distinguishing the differential and
reciprocal transcxiptional signatures in the blood of latent and active TB patients using two or
more of the followiyg modules: M1.3, M1.4, M1.5, M1.8, M2.1, M2.4, M2.8, M3.1, M3.2, M3.3,
M3.4, M3.6, M3.7,
M2.10, M3.2 or M3.3 foka latent infection.

51. AKit for diagnosin} a patient with active and latent mycobacterium tuberculosis infection

.8 or M3.9 for active pulmonary infection and modules M1.5, M2.1, M2.6,

in a patient suspected of being\infected with Mycobacterium tuberculosis, the kit comprising:
a gene expression detector for obtaining a gene expression dataset from the patient; and

a processor capable of comparing Yhe gene expression to pre-defined gene module dataset that
distinguish between infected and nog-infected patients obtained from whole blood, wherein
whole blood demonstrates an aggregate change in the levels of polynucleotides in the one or more
transcriptional gene expression modules as\compared to matched non-infected patients, thereby
distinguishing between active and latent Mycobacterium tuberculosis infection, wherein the gene
module dataset comprises genes in modules M1%, M1.3, M1.4, M1.5, M1.3, M2.1, M2.4, M2.8,
M3.1, M3.2, M3.3, M3.4, M3.6, M3.7, M3.8 or M3\Q.

52. A system of diagnosing a patient with acti%g and latent Mycobacterium tuberculosis
infection comprising:

a gene expression dataset from the patient; and
a processor capable of comparing the gene expression to préxdefined gene module dataset that
distinguish between infected and non-infected patients obtainkd from whole blood, wherein
whole blood demonstrates an aggregate change in the levels of polyhucleotides in the one or more
transcriptional gene expression modules as compared to matched noixinfected patients, thereby
distinguishing between active and latent Mycobacterium tuberculosis\infection, wherein the
modules are selected from M1.3, M1.4, M1.5, M1.8, M2.1, M2.4, M2.§\ M3.1, M3.2, M3.3,
M3.4, M3.6, M3.7, M3.8 or M3.9 for active pulmonary infection and modules N1.5, M2.1, M2.6,
M2.10, M3.2 or M3.3 for a latent infection, wherein the gene module dataset colprises genes in
modules M1.2, M1.3, M1.4, M1.5, M1.8, M2.1, M2.4, M2.8, M3.1, M3.2, M3.3,

M3.7, M3.8 or M3.9.
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BLOOD TRANSCRIPTIONAL SIGNATURE OF MYCOBACTERIUM TUBERCULOSIS
INFECTION

TECHNICAL FIELD OF THE INVENTION

The present invention relates in general to the field of Mycobacterium tuberculosis infection, and more
particularly, to a system, method and apparatus for the diagnosis, prognosis and monitoring of latent and

active Mycobacterium tuberculosis infection and disease progression before, during and after treatment.

LENGTHY TABLE

The patent application contains a lengthy table section. A copy of the table is available in electronic form
from the USPTO web site (http:/seqdata.uspto.gov/). An electronic copy of the table will also be available
from the USPTO upon request and payment of the fee set forth in 37 CFR 1.19(b)(3).

BACKGROUND OF THE INVENTION

Without limiting the scope of the invention, its background is described in connection with the identification

and treatment of Mycobacterium tuberculosis infection.

Pulmonary tuberculosis (PTB) is a major and increasing cause of morbidity and mortality worldwide caused
by Mycobacterium tuberculosis (M. tuberculosis). However, the majority of individuals infected with M.
tuberculosis remain asymptomatic, retaining the infection in a latent form and it is thought that this latent
state is maintained by an active immune response (WHO; Kaufmann, SH & McMichael, AJ., Nat Med,
2005). This is supported by reports showing that treatment of patients with Crohn’s Disease or Rheumatoid
Arthritis with anti-TNF antibodies, results in improvement of autoimmune symptoms, but on the other hand
causes reactivation of TB in patients previously in contact with M. tuberculosis (Keane). The immune
response to M. tuberculosis is multifactorial and includes genetically determined host factors, such as TNF,
and IFN-y and IL-12, of the Thl axis (Reviewed in Casanova, Ann Rev; Newport). However, immune cells
from adult pulmonary TB patients can produce TFN-y, IL-12 and TNF, and IFN-y therapy does not help to
ameliorate disease (Reviewed in Reljic, 2007, J Interferon & Cyt Res., 27, 353-63), suggesting that a broader
number of host immune factors are involved in protection against M. tuberculosis and the maintenance of
latency. Thus, a knowledge of host factors induced in latent versus active TB may provide information with

respect to the immune response which can control infection with M. tuberculosis.

The diagnosis of PTB can be difficult and problematic for a number of reasons. Firstly demonstrating the
presence of typical M. tuberculosis bacilli in the sputum by microscopy examination (smear positive) has a
sensitivity of only 50 - 70%, and positive diagnosis requires isolation of M. tuberculosis by culture, which
can take up to 8 weeks. In addition, some patients are smear negative on sputum or are unable to produce

sputum, and thus additional sampling is required by bronchoscopy, an invasive procedure. Due to these
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limitations in the diagnosis of PTB, smear negative patients are sometimes tested for tuberculin (PPD) skin
reactivity (Mantoux). However, tuberculin (PPD) skin reactivity cannot distinguish between BCG
vaccination, latent or active TB. In response to this problem, assays have been developed demonstrating
immunoreactivity to specific M. tuberculosis antigens, which are absent in BCG. Reactivity to these AL
tuberculosis antigens, as measured by production of IFN-y by blood cells in Interferon Gamma Release
Assays (IGRA), however, does not differentiate latent from active disease. Latent TB is defined in the clinic
by a delayed type hypersensitivity reaction when the patient is intradermally challenged with PPD, together
with an IGRA positive result, in the absence of clinical symptoms or signs, or radiology suggestive of active
disease. The reactivation of latent/dormant tuberculosis (TB) presents a major health hazard with the risk of
transmission to other individuals, and thus biomarkers reflecting differences in latent and active TB patients
would be of use in disease management, particularly since anti-mycobacterial drug treatment is arduous and

can result in serious side-effects.

SUMMARY OF THE INVENTION

The present invention includes methods and kits for the identification of latent versus active tuberculosis
(TB) patients, as compared to healthy controls. In one embodiment, microarray analysis of blood of a
distinct and reciprocal immune signature is used to determine, diagnose, track and treat latent versus active

tuberculosis (TB) patients.

In one embodiment, the present invention includes methods, systems and kits for distinguishing between
active and latent Mycobacterium tuberculosis infection in a patient suspected of being infected with
Mycobacterium tuberculosis, the method including the steps of: obtaining a gene expression dataset from a
whole blood sample from the patient; determining the differential expression of one or more transcriptional
gene expression modules that distinguish between infected patients and non-infected individuals, wherein the
dataset demonstrates an aggregate change in the levels of polynucleotides in the one or more transcriptional
gene expression modules as compared to matched non-infected individuals, and distinguishing between
active and latent Mycobacterium tuberculosis (TB) infection based on the one or more transcriptional gene
expression modules that differentiate between active and latent infection. In one aspect, the invention may

also include the step of using the determined comparative gene product information to formulate a diagnosis.

In another aspect, the method may also include the step of using the determined comparative gene product
information to formulate a prognosis or the step of using the determined comparative gene product
information to formulate a treatment plan. In one alternative aspect, the method may include the step of
distinguishing patients with latent TB from active TB patients. In one aspect, the module may include a
dataset of the genes in modules M1.2, M1.3, M1.4, M1.5, M1.8, M2.1, M2.4, M2.8, M3.1, M3.2, M3.3,
M3.4, M3.6, M3.7, M3.8 or M3.9 to detect active pulmonary infection. In another aspect, the module may
include a dataset of the genes in modules M1.5, M2.1, M2.6, M2.10, M3.2 or M3.3 to detect a latent
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infection. In yet another aspect, the following genes are down-regulated in active pulmonary infection CD3,
CTLA-4, CD28, ZAP-70, IL-7R, CD2, SLAM, CCR7 and GATA-3. In one specific aspect, the expression
profile of the modules in Figure 9 is indicative of active pulmonary infection and the expression profile of the
modules in Figure 10 is indicative of latent infection. It has been found that the underexpression of genes in
modules M3.4, M3.6, M3.7, M3.8 and M3.9 is indicative of active infection. It has also been found that the

overexpression of genes in modules M3.1 is indicative of active infection.

In yet another aspect of the present invention, the method may also include the step of distinguishing TB
infection from other bacterial infections by determining the gene expression in modules M2.2, M2.3 and
M3.5, which are overexpressed by the peripheral blood mononuclear cells or whole blood in infection other
than Mycobacterium. Alternatively, the method may include the step of distinguishing the differential and
reciprocal transcriptional signatures in the blood of latent and active TB patients using two or more of the
following modules: M1.3, M1.4, M1.5, M1.8, M2.1, M2.4, M2.§, M3.1, M3.2, M3.3, M3.4, M3.6, M3.7,
M3.8 or M3.9 for active pulmonary infection and modules M1.5, M2.1, M2.6, M2.10, M3.2 or M3.3 for a
latent infection. Examples of the genes that are upregulated in active pulmonary TB infection versus a
healthy patient are sclected from Tables 7A, 7D, 71, 7J and 7K. Further examples of the genes that are
downregulated in active pulmonary TB infection versus a healthy patient are selected from Tables 7B, 7C,
7E, 7F, 7G, 7H, 7L, 7M, 7N, 70 and 7P. In one specific aspect, the genes that are upregulated in latent TB
infection versus a healthy patient may be selected from Table 8B. In another specific aspect, the genes that
arc downregulated in latent TB infection versus a healthy patient may be selected from Tables 8A, 8C, 8D,
8E and 8F.

Another embodiment of the present invention is a method for distinguishing between active and latent
Mycobacterium tuberculosis infection in a patient suspected of being infected with Mycobacterium
tuberculosis, the method including the steps of: obtaining a first gene expression dataset obtained from a first
clinical group with active Mycobacterium tuberculosis infection, a second gene expression dataset obtained
from a second clinical group with a latent Mycobacterium tuberculosis infection patient and a third gene
expression dataset obtained from a clinical group of non-infected individuals; generating a gene cluster
dataset comprising the differential expression of genes between any two of the first, second and third
datasets; and determining a unique pattern of expression/representation that is indicative of latent infection,
active infection or being healthy. In one aspect, each clinical group is separated into a unique pattern of
expression/representation for each of the 119 genes of Table 6. In another aspect, values for the first and
third datasets are compared and the values for the dataset from the third dataset are subtracted therefrom. In
another specific aspect, the values for the second and third datasets are compared and the values for the
dataset from the third dataset are subtracted therefrom. In one specific embodiment, the method may further
include the step of comparing values for two different datasets and subtracting the values for the remaining

dataset to distinguish between a patient with a latent infection, a patient with an active infection and a non-
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infected individual. In one aspect, the method may further comprise the step of using the determined
comparative gene product information to formulate a diagnosis or a prognosis. In yet another aspect, the
method includes the step of using the determined comparative gene product information to formulate a
treatment plan. The method may also include the step of distinguishing patients with latent TB from active

TB patients by analyzing the expression/representation of genes in the gene and patient clusters.

In one specific aspect, the method may further include the step of determining the expression levels of the
genes: ST3GAL6, PADI14, TNFRSFI2A, VAMP3, BRI13, RGSI9, PILRA, NCFI, LOC652616,
PLAUR(CDS87), SIGLECS, B3GALT7, IBRDC3(NKLAM), ALOXSAP(FLAP), MMP9, ANPEP(APN),
NALP12, CSF2RA, IL6R(CDI26), RASGRP4, TNFSF14(CD258), NCF4, HK2, ARID3A,
PGLYRP1(PGRP), which are underexpressed/underrepresented in the blood of Latent TB patients but not in
the blood of Healthy individuals or Active TB patients. In another specific aspect, the method may further
include the step of determining the expression levels of the gemes: ABCGI, SREBF1, RBP7(CRBP4),
C220rf5, FAM101B, S100P, LOC649377, UBTD1, PSTPIP-1, RENBP, PGM2, SULF2, FAM7A1, HOM-
TES-103, NDUFAFI1, CESI, CYP27Al1, FLJ33641, GPR177, MIDIIPI(MIG-12), PSD4, SF3Al,
NOV(CCN3), SGK(SGK1), CDK5R1, LOC642035, which are overexpressed/overrepresented in the blood
of Healthy control individuals but were underexpressed/underrepresented in the blood of Latent TB patients,
and underexpressed/underrepresented in the blood of Active TB patients. In another specific aspect, the
method may further include the step of determining the expression levels of the genes: ARSG, LOC284757,
MDM4, CRNKLI1, 1IL8, LOC389541, CD300LB, NIN, PHKG2, HIP1, which are
overexpressed/overrepresented in the blood of Healthy individuals, are underexpressed/underrepresented in
the blood of both Latent and Active TB patients. In one specific aspect, the method may further include the
step of determining the expression levels of the genes: PSMBS(LMP7), APOL6, GBP2, GBP5, GBP4,
ATF3, GCHI, VAMPS, WARS, LIMKI, NPC2, IL-15, LMTK2, STXI1(FHL4), which are
overexpressed/overrepresented in the blood of Active TB, and underexpressed/underrepresented in the blood
of Latent TB patients and Healthy control individuals. In one specific aspect, the method may further include
the step of determining the expression levels of the genes: FLJ11259(DRAM), JAK2,
GSDMDCI(DF5L)(FKSG10), SIPAILI, [2680400](KIAA1632), ACTA2(ACTSA), KCNMBI(SLO-
BETA), which are overexpressed/overrepresented in blood from Active TB patients, and
underexpressed/underrepresented in the blood from Latent TB patients and Healthy control individuals. In
one specific aspect, the method may further include the step of determining the expression levels of the
genes:  SPTANI, KIAADI79(Nnpl)(RRP1), FAMS4B(NSE2), SELM, IL27RA, MRPS34,
[6940246](IL23A), PRKCA(PKCA), CCDC41, CD52(CDW52), [3890241](ZN404), MCCC1(MCCA/B),
SOXS8, SYNJ2, FLJ21127, FHIT, which are underexpressed/underrepresented in the blood of Active TB
patients but not in the blood of Latent TB patients or Healthy Control individuals. In one specific aspect, the

method may further include the step of determining the expression levels of the genes: CDKL1(p42),
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MICALCL, MBNL3, RHD, ST7(RAY 1), PPR3R1, [360739](PIP5K2A), AMFR, FLJ22471, CRAT(CAT1),
PLA2G4C, ACOT7(ACT)(ACH1), RNF182, KLRC3(NKG2E), HLA-DPBI1, which are
underexpressed/underrepresented in the blood of Healthy Control individuals, overexpressed/overrepresented

in the blood of the Latent TB patients, and overexpressed/overrepresented in the blood of Active TB patients.

Yet another embodiment of the present invention is a method for distinguishing between active and latent
mycobacterium tuberculosis infection in a patient suspected of being infected with AMycobacterium
tuberculosis, the method including the steps of: obtaining a gene expression dataset from a whole blood
sample; sorting the gene expression dataset into one or more transcriptional gene expression modules; and
mapping the differential expression of the one or more transcriptional gene expression modules that
distinguish between active and latent Mycobacterium tuberculosis infection, thereby distinguishing between
active and latent Mycobacterium tuberculosis infection. In one aspect, the dataset includes TRIM genes. In
one aspect, the dataset includes TRIM genes, specifically, TRIM 5, 6, 19(PML), 21, 22, 25, 68 are
overrepresented/expressed in active pulmonary TB. In one aspect, the dataset of TRIM genes, includes

TRIM 28, 32, 51, 52, 68, are underepresented/expressed in active pulmonary TB.

Another embodiment of the present invention is a method of diagnosing a patient with active and latent
Mycobacterium tuberculosis infection in a patient suspected of being infected with mycobacterium
tuberculosis, the method comprising detecting differential expression of one or more transcriptional gene
expression modules that distinguish between infected and non-infected patients obtained from whole blood,
wherein whole blood demonstrates an aggregate change in the levels of polynucleotides in the one or more
transcriptional gene expression modules as compared to matched non-infected patients, thereby
distinguishing between active and latent mycobacterium tuberculosis infection. In another aspect, the
method includes one or more of the step of: using the determined comparative gene product information to
formulate a diagnosis, the step of using the determined comparative gene product information to formulate a
prognosis and the step of using the determined comparative gene product information to formulate a
treatment plan. In one alternative aspect, the method may include the step of distinguishing patients with
latent TB from active TB patients. In one aspect, the module may include a dataset of the genes in modules
M1.2, M1.3, M1.4, M1.5, M1.8, M2.1, M2.4, M2.8, M3.1, M3.2, M3.3, M3.4, M3.6, M3.7, M3.8 or M3.9 to
detect active pulmonary infection. In another aspect, the module may include a dataset of the genes in
modules M1.5, M2.1, M2.6, M2.10, M3.2 or M3.3 to detect a latent infection. In yet another aspect, the
following genes are down-regulated in active pulmonary infection CD3, CTLA-4, CD28, ZAP-70, IL-7R,
CD2, SLAM, CCR7 and GATA-3. In one specific aspect, the expression profile of the modules in Figure 9
is indicative of active pulmonary infection and the expression profile of the modules in Figure 10 is
indicative of latent infection. It has been found that the underexpression of genes in modules M3.4, M3.6,
M3.7, M3.8 and M3.9 is indicative of active infection. It has also been found that the overexpression of

genes in modules M3.1 is indicative of active infection.
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In yet another aspect of the present invention, the method may also include the step of distinguishing TB
infection from other bacterial infections by determining the gene expression in modules M2.2, M2.3 and
M3.5, which are overexpressed by the peripheral blood mononuclear cells or whole blood in infection other
than Mycobacterium. Alternatively, the method may include the step of distinguishing the differential and
reciprocal transcriptional signatures in the blood of latent and active TB patients using two or more of the
following modules: M1.3, M1.4, M1.5, M1.8, M2.1, M2.4, M2.§, M3.1, M3.2, M3.3, M3.4, M3.6, M3.7,
M3.8 or M3.9 for active pulmonary infection and modules M1.5, M2.1, M2.6, M2.10, M3.2 or M3.3 for a
latent infection. Examples of the genes that are upregulated in active pulmonary TB infection versus a
healthy patient are selected from Tables 7A, 7D, 71, 7J and 7K. Further examples of the genes that are
downregulated in active pulmonary TB infection versus a healthy patient are selected from Tables 7B, 7C,
7E, 7F, 7G, 7H, 7L, 7M, 7N, 70 and 7P. In one specific aspect, the genes that arc upregulated in latent TB
infection versus a healthy patient may be selected from Table 8B. In another specific aspect, the genes that
arc downregulated in latent TB infection versus a healthy patient may be selected from Tables 8A, 8C, 8D,
8E and 8F.

Another embodiment of the present invention is a kit for diagnosing a patient with active and latent
mycobacterium tuberculosis infection in a patient suspected of being infected with Mycobacterium
tuberculosis, the kit that includes a gene expression detector for obtaining a gene expression dataset from the
patient; and a processor capable of comparing the gene expression to pre-defined gene module dataset that
distinguish between infected and non-infected patients obtained from whole blood, wherein whole blood
demonstrates an aggregate change in the levels of polynucleotides in the one or more transcriptional gene
expression modules as compared to matched non-infected patients, thereby distinguishing between active and

latent Mycobacterium tuberculosis infection.

Yet another embodiment includes a system of diagnosing a patient with active and latent Mycobacterium
tuberculosis infection comprising: a gene expression dataset from the patient; and a processor capable of
comparing the gene expression to pre-defined gene module dataset that distinguish between infected and
non-infected patients obtained from whole blood, wherein whole blood demonstrates an aggregate change in
the levels of polynucleotides in the one or more transcriptional gene expression modules as compared to
matched non-infected patients, thereby distinguishing between active and latent Mycobacterium tuberculosis
infection, wherein the modules are selected from M1.3, M1.4, M1.5, M1.8, M2.1, M2.4, M2.8, M3.1, M3.2,
M3.3, M3.4, M3.6, M3.7, M3.8 or M3.9 for active pulmonary infection and modules M1.5, M2.1, M2.6,
M2.10, M3.2 or M3.3 for a latent infection.

BRIEF DESCRIPTION OF THE DRAWINGS

For a more complete understanding of the features and advantages of the present invention, reference is now

made to the detailed description of the invention along with the accompanying figures and in which:
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Figure 1 shows the gene array expression results from 42 participants, genes present in at least 2 samples
(PAL2), genes 2 folds over or under represented compared with median, clustered by Pearson Correlation
comparing active PTB, latent TB, healthy BCG non-vaccinated controls and healthy BCG vaccinated

controls;

Figure 2 shows the gene array expression results from PAL2, 2 folds up or down expressed, filtered for
statistically significant differences in expression between clinical groups using a non-parametric test
(Kruskal-Wallis), P < 0.01, with Benjamini-Hochberg correction (1473 genes) and independently clustered

using Pearson correlation comparing active PTB, latent TB and healthy controls;

Figures 3A — 3D show the gene array expression results from PAL2, 2 folds up or down expressed, filtered
for statistically significant differences in expression between clinical groups using a non-parametric test
(Kruskal-Wallis), P < 0.01, with Benjamini-Hochberg correction, and then filtered for the presence of the
gene ontology term for biological process “immune response” in the gene annotation and independently
clustered using Pearson correlation (158 genes). These 158 genes are shown separated into 4 figures (3A —

3D) for legibility.

Figure 3A shows gene array expression results comparing active PTB, latent TB, healthy BCG non-

vaccinated controls and healthy BCG vaccinated controls;

Figure 3B shows gene array expression results comparing active PTB, latent TB, healthy BCG non-

vaccinated controls and healthy BCG vaccinated controls;

Figure 3C shows gene array expression results comparing active PTB, latent TB, healthy BCG non-

vaccinated controls and healthy BCG vaccinated controls;

Figure 3D shows gene array expression results comparing active PTB, latent TB, healthy BCG non-

vaccinated controls and healthy BCG vaccinated controls;

Figure 4 shows the gene array expression results from 42 participants, genes present in at least 2 samples
(PAL2), genes 2 folds over or under represented compared with median, Genes selected as TRIMs - clustered
by Pearson Correlation comparing active PTB, latent TB, healthy BCG non-vaccinated controls and healthy

BCG vaccinated controls;

Figure SA shows detail from the gene array expression results from 42 participants, genes present in at least 2
samples (PAL2), genes 2 folds over or under represented compared with median, clustered by Pearson
Correlation comparing active PTB, latent TB, healthy BCG non-vaccinated controls and healthy BCG
vaccinated controls, showing that inhibitory immunoregulatory ligands (PDL1/CD274, PDL2/CD273) are

overexpressed in active TB patients.

Figure 5B shows the unfiltered gene array expression results that demonstrate that PDL1 is only expressed in

active TB patients;
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Figure 6 shows the gene array expression results filtered for genes present in at least 2 samples, 2 folds up or
down ‘represented’ compared to median, statistically significantly differentially expressed across groups
(P<0.1, Kruskal-Wallis non-parametric test with Bonferroni correction) (46 genes) independently clustered
using Pearson correlation, comparing active PTB, latent TB, healthy BCG non-vaccinated controls and

healthy BCG vaccinated controls;

Figure 7 shows the gene array expression results filtered for genes present in at least 2 samples, 2 folds up or
down ‘represented’ compared to median, statistically significantly differentially expressed across groups
(P<0.05, Kruskal-Wallis non-parametric test with Bonferroni correction) (18 genes) independently clustered
using Pearson correlation, comparing active PTB, latent TB, healthy BCG non-vaccinated controls and

healthy BCG vaccinated controls;

Figure 8A shows that the results of merging different statistical filters applied to the list of genes filtered
present in at least 2 samples, 2 folds up or down ‘represented’ compared to median, discriminates between all
three clinical groups. The transcripts shown are statistically significantly differentially expressed between
Latent and healthy (P<0.005, Wilcoxon-Mann-Whitney non-parametric test with no correction) plus the
transcripts statistically significantly differentially expressed between Active and healthy (P<0.5, Wilcoxon-
Mann-Whitney non-parametric test with Bonferroni correction) — 119 genes in total independently clustered
using Pearson correlation (clusters of patients/clinical groups are presented horizontally and clusters of genes
are presented vertically); These 119 genes are shown separated into 5 further figures (8B —8F) for legibility
and to show that subgroups of these genes may also be used to distinguish between different clinical groups

(i.e. between Active, Latent and Healthy).

Figure 8B shows the gene array expression results filtered for genes present in at least 2 samples, 2 folds up
or down ‘represented’ compared to median, transcripts statistically significantly differentially expressed
between Latent and healthy (P<0.005, Wilcoxon-Mann-Whitney non-parametric test with no correction)
PLUS transcripts statistically significantly differentially expressed between Active and healthy (P<0.5,
Wilcoxon-Mann-Whitney non-parametric test with Bonferroni correction) (clusters of patients/clinical

groups are presented horizontally and clusters of genes are presented vertically);

Figure 8C shows the gene array expression results filtered for genes present in at least 2 samples, 2 folds up
or down ‘represented’ compared to median, transcripts statistically significantly differentially expressed
between Latent and healthy (P<0.005, Wilcoxon-Mann-Whitney non-parametric test with no correction)
PLUS transcripts statistically significantly differentially expressed between Active and healthy (P<0.5,

Wilcoxon-Mann-Whitney non-parametric test with Bonferroni correction);

Figure 8D shows the gene array expression results filtered for genes present in at least 2 samples, 2 folds up
or down ‘represented’ compared to median, transcripts statistically significantly differentially expressed

between Latent and healthy (P<0.005, Wilcoxon-Mann-Whitney non-parametric test with no correction)
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PLUS transcripts statistically significantly differentially expressed between Active and healthy (P<0.5,
Wilcoxon-Mann-Whitney non-parametric test with Bonferroni correction) (clusters of patients/clinical

groups are presented horizontally and clusters of genes are presented vertically);

Figure 8E shows the gene array expression results filtered for genes present in at least 2 samples, 2 folds up
or down ‘represented’ compared to median, transcripts statistically significantly differentially expressed
between Latent and healthy (P<0.005, Wilcoxon-Mann-Whitney non-parametric test with no correction)
PLUS transcripts statistically significantly differentially expressed between Active and healthy (P<0.5,
Wilcoxon-Mann-Whitney non-parametric test with Bonferroni correction) (clusters of patients/clinical

groups are presented horizontally and clusters of genes are presented vertically);

Figure 8F shows the gene array expression results filtered for genes present in at least 2 samples, 2 folds up
or down ‘represented’ compared to median, transcripts statistically significantly differentially expressed
between Latent and healthy (P<0.005, Wilcoxon-Mann-Whitney non-parametric test with no correction)
PLUS transcripts statistically significantly differentially expressed between Active and healthy (P<0.5,
Wilcoxon-Mann-Whitney non-parametric test with Bonferroni correction) (clusters of patients/clinical

groups are presented horizontally and clusters of genes are presented vertically);

Figure 9 shows the gene array expression results from a gene module analysis of PTB(9) vs Control(6): from
5281 genes, filtered for PAL2, statistically significantly differentially expressed between active PTB and
healthy controls by Wilcoxon-Mann-Whitney-test, p<0.05, with no multi-test correction; and

Figure 10 shows the genc array expression results from from a gene module analysis of LTB(9) vs
Control(6): from - 3137 genes, filtered for PAL2, statistically significantly differentially expressed between
active PTB and healthy controls by Wilcoxon-Mann-Whitney-test, p<0.05, with no multi-test correction.

DETAILED DESCRIPTION OF THE INVENTION

While the making and using of various embodiments of the present invention are discussed in detail below, it
should be appreciated that the present invention provides many applicable inventive concepts that can be
embodied in a wide variety of specific contexts. The specific embodiments discussed herein are merely

illustrative of specific ways to make and use the invention and do not delimit the scope of the invention.

To facilitate the understanding of this invention, a number of terms are defined below. Terms defined herein
have meanings as commonly understood by a person of ordinary skill in the areas relevant to the present

FTR LY
a

invention. Terms such as “a”, “an” and “the” are not intended to refer to only a singular entity, but include
the general class of which a specific example may be used for illustration. The terminology herein is used to
describe specific embodiments of the invention, but their usage does not delimit the invention, except as
outlined in the claims. Unless defined otherwise, all technical and scientific terms used herein have the

meaning commonly understood by a person skilled in the art to which this invention belongs. The following
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references provide one of skill with a general definition of many of the terms used in this invention:
Singleton et al., Dictionary of Microbiology and Molecular Biology (2d ed. 1994); The Cambridge
Dictionary of Science and Technology (Walker ed., 1988); The Glossary of Genetics, STH ED., R. Rieger et
al. (eds.), Springer Verlag (1991); and Hale & Marham, The Harper Collins Dictionary of Biology (1991).

Various biochemical and molecular biology methods are well known in the art. For example, methods of
isolation and purification of nucleic acids are described in detail in WO 97/10365; WO 97/27317; Chapter 3
of Laboratory Techniques in Biochemistry and Molecular Biology: Hybridization with Nucleic Acid Probes,
Part 1. Theory and Nucleic Acid Preparation, (P. Tijssen, ed.) Elsevier, N.Y. (1993); Sambrook, et al.,
Molecular Cloning: A Laboratory Manual, Cold Spring Harbor Press, N.Y., (1989); and Current Protocols in
Molecular Biology, (Ausubel, F. M. et al., eds.) John Wiley & Sons, Inc., New York (1987-1999), including

supplements.
BIOINFORMATICS DEFINITIONS

As used herein, an “object” refers to any item or information of interest (generally textual, including noun,
verb, adjective, adverb, phrase, sentence, symbol, numeric characters, etc.). Therefore, an object is anything
that can form a relationship and anything that can be obtained, identified, and/or searched from a source.
“Objects” include, but are not limited to, an entity of interest such as gene, protein, disease, phenotype,

mechanism, drug, etc. In some aspects, an object may be data, as further described below.

As used herein, a “relationship” refers to the co-occurrence of objects within the same unit (e.g., a phrase,
sentence, two or more lines of text, a paragraph, a section of a webpage, a page, a magazine, paper, book,

ctc.). It may be text, symbols, numbers and combinations, thereof

As used herein, “meta data content” refers to information as to the organization of text in a data source. Meta
data can comprise standard metadata such as Dublin Core metadata or can be collection-specific. Examples
of metadata formats include, but are not limited to, Machine Readable Catalog (MARC) records used for
library catalogs, Resource Description Format (RDF) and the Extensible Markup Language (XML). Meta

objects may be generated manually or through automated information extraction algorithms.

As used herein, an “engine” refers to a program that performs a core or essential function for other programs.
For example, an engine may be a central program in an operating system or application program that
coordinates the overall operation of other programs. The term “engine” may also refer to a program
containing an algorithm that can be changed. For example, a knowledge discovery engine may be designed
so that its approach to identifying relationships can be changed to reflect new rules of identifying and ranking

relationships.

As used herein, “semantic analysis” refers to the identification of relationships between words that represent

similar concepts, e.g., though suffix removal or stemming or by employing a thesaurus. “Statistical analysis”
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refers to a technique based on counting the number of occurrences of each term (word, word root, word stem,
n-gram, phrase, etc.). In collections unrestricted as to subject, the same phrase used in different contexts may
represent different concepts. Statistical analysis of phrase co-occurrence can help to resolve word sense
ambiguity. “Syntactic analysis” can be used to further decrease ambiguity by part-of-speech analysis. As
used herein, one or more of such analyses are referred to more generally as “lexical analysis.” “Artificial
intelligence (AI)” refers to methods by which a non-human device, such as a computer, performs tasks that
humans would deem noteworthy or “intelligent.” Examples include identifying pictures, understanding

spoken words or written text, and solving problems.

Terms such “data”, “dataset” and “information” are often used interchangeably, as are “information” and
“knowledge.” As used herein, “data” is the most fundamental unit that is an empirical measurement or set of
measurements. Data is compiled to contribute to information, but it is fundamentally independent of it and
may be combined into a dataset, that is, a set of data. Information, by contrast, is derived from interests, e.g.,
data (the unit) may be gathered on cthnicity, gender, height, weight and diet for the purpose of finding
variables correlated with risk of cardiovascular disease. However, the same data could be used to develop a
formula or to create “information” about dietary preferences, i.e., likelihood that certain products in a

supermarket have a higher likelihood of selling.

As used herein, the term “database” refers to repositories for raw or compiled data, even if various
informational facets can be found within the data fields. A database may include one or more datasets. A
database is typically organized so its contents can be accessed, managed, and updated (e.g., the database is
dynamic). The term “database” and “source” are also used interchangeably in the present invention, because
primary sources of data and information are databases. However, a “source database™ or “source data” refers
in general to data, e.g., unstructured text and/or structured data that are input into the system for identifying
objects and determining relationships. A source database may or may not be a relational database. However,
a system database usually includes a relational database or some equivalent type of database which stores

values relating to relationships between objects.

As used herein, a “system database” and “relational database™ are used interchangeably and refer to one or
more collections of data organized as a set of tables containing data fitted into predefined categories. For
example, a database table may comprise one or more categories defined by columns (e.g. attributes), while
rows of the database may contain a unique object for the categories defined by the columns. Thus, an object
such as the identity of a gene might have columns for its presence, absence and/or level of expression of the
gene. A row of a relational database may also be referred to as a “set” and is generally defined by the values
of its columns. A “domain” in the context of a relational database is a range of valid values a ficld such as a

column may include.
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As used herein, a “domain of knowledge” refers to an area of study over which the system is operative, for
example, all biomedical data. It should be pointed out that there is advantage to combining data from several
domains, for example, biomedical data and engineering data, for this diverse data can sometimes link things
that cannot be put together for a normal person that is only familiar with one area or research/study (one
domain). A “distributed database” refers to a database that may be dispersed or replicated among different

points in a network.

As used herein, “information” refers to a data set that may include numbers, letters, sets of numbers, sets of
letters, or conclusions resulting or derived from a sct of data. “Data” is then a measurement or statistic and
the fundamental unit of information. “Information” may also include other types of data such as words,
symbols, text, such as unstructured free text, code, etc. “Knowledge” is loosely defined as a set of
information that gives sufficient understanding of a system to model cause and effect. To extend the
previous example, information on demographics, gender and prior purchases may be used to develop a
regional marketing strategy for food sales while information on nationality could be used by buyers as a
guideline for importation of products. It is important to note that there are no strict boundaries between data,
information, and knowledge; the three terms are, at times, considered to be equivalent. In general, data

comes from examining, information comes from correlating, and knowledge comes from modeling.

As used herein, “a program” or “computer program” refers generally to a syntactic unit that conforms to the
rules of a particular programming language and that is composed of declarations and statements or
instructions, divisible into, “code segments” needed to solve or execute a certain function, task, or problem.

A programming language is generally an artificial language for expressing programs.

As used herein, a “system” or a “computer system” generally refers to one or more computers, peripheral
equipment, and software that perform data processing. A “user” or “system operator” in general includes a
person, that uses a computer network accessed through a “user device” (e.g., a computer, a wireless device,
etc) for the purpose of data processing and information exchange. A “computer” is generally a functional
unit that can perform substantial computations, including numerous arithmetic operations and logic

operations without human intervention.

As used herein, “application software” or an “application program” refers generally to software or a program
that is specific to the solution of an application problem. An “application problem” is generally a problem

submitted by an end user and requiring information processing for its solution.

As used herein, a “natural language” refers to a language whose rules are based on current usage without
being specifically prescribed, e.g., English, Spanish or Chinese. As used herein, an “artificial language”
refers to a language whose rules are explicitly established prior to its use, e.g., computer-programming

languages such as C, C++, Java, BASIC, FORTRAN, or COBOL.
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As used herein, “statistical relevance™ refers to using one or more of the ranking schemes (O/E ratio,
strength, etc.), where a relationship is determined to be statistically relevant if it occurs significantly more

frequently than would be expected by random chance.

As used herein, the terms “coordinately regulated genes” or “transcriptional modules” are used
interchangeably to refer to grouped, gene expression profiles (e.g., signal values associated with a specific
gene sequence) of specific genes. Each transcriptional module correlates two key pieces of data, a literature
search portion and actual empirical gene expression value data obtained from a gene microarray. The set of
genes that is selected into a transcriptional modules is based on the analysis of gene expression data (module
extraction algorithm described above). Additional steps are taught by Chaussabel, D. & Sher, A. Mining
microarray expression data by literature profiling. Genome Biol 3, RESEARCHO0055 (2002),
(http://genomebiology.com/2002/3/10/research/0055) relevant portions incorporated herein by reference and
expression data obtained from a disease or condition of interest, e.g., Systemic Lupus erythematosus,
arthritis, lymphoma, carcinoma, melanoma, acute infection, autoimmune disorders, autoinflammatory

disorders, etc.).

The Table below lists examples of keywords that were used to develop the literature search portion or
contribution to the transcription modules. The skilled artisan will recognize that other terms may easily be
selected for other conditions, e.g., specific cancers, specific infectious disease, transplantation, etc. For
example, genes and signals for those genes associated with T cell activation are described hereinbelow as
Module ID “M 2.8” in which certain keywords (e.g., Lymphoma, T-cell, CD4, CD8, TCR, Thymus,
Lymphoid, IL2) were used to identify key T-cell associated genes, e.g., T-cell surface markers (CDS5, CD6,
CD7, CD26, CD28, CD96); molecules expressed by lymphoid lineage cells (lymphotoxin beta, IL2-inducible
T-cell kinase, TCF7; and T-cell differentiation protein mal, GATA3, STAT5B). Next, the complete module
is developed by correlating data from a patient population for these genes (regardless of platform,
presence/absence and/or up or downregulation) to generate the transcriptional module. In some cases, the
gene profile does not match (at this time) any particular clustering of genes for these discase conditions and
data, however, certain physiological pathways (e.g., cAMP signaling, zinc-finger proteins, cell surface
markers, etc.) are found within the “Underdetermined” modules. In fact, the gene expression data set may be
used to extract genes that have coordinated expression prior to matching to the keyword search, i.c., either

data sct may be correlated prior to cross-referencing with the second data set.

Table 1. Transcriptional Modules

M]f))élﬁipllﬁl Example Keyword selection Gene Profile Assessment
Te. Immunoelobulin. Bone Plasma cells: Includes genes encoding for Immunoglobulin chains
M 1.1 & € . > | (e.g. IGHM, IGJ, IGLL1, IGKC, IGHD) and the plasma cell marker
Marrow, PreB, IgM, Mu. CD38
M1.2 Platelet, Adhesion, Platelets: Includes genes encoding for platelet glycoproteins
) Aggregation, Endothelial, (ITGA2B, ITGB3, GP6, GP1A/B), and platelet-derived immune
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M]f))((lﬁlzpll.e]). Example Keyword selection Gene Profile Assessment
Vascular mediators such as PPPB (pro-platelet basic protein) and PF4 (platelet
factor 4).
B-cells: Includes genes encoding for B-cell surface markers (CD72,
M13 Immunoreceptor, BCR, B- CD79A/B, CD19, CD22) and other B-cell associated molecules:
’ cell, IgG Early B-cell factor (EBF), B-cell linker (BLNK) and B lymphoid
tyrosine kinase (BLK).
Replication, Repression Undetfzrmined. This set includes regulators and targets of cAMP
M 1.4 Repair CRE’B Lymphoiél signaling pathway (JUND, ATF4, CREM, PDEA4, NR{«AZI, VIL2), as
’ ’ TNF-aipha > | well as repressors of TNF-alpha mediated NF-KB activation (CYLD,
ASK, TNFAIP3).
.. Myeloid lineage: Includes molecules expressed by cells of the
M 15 MOE%?SEEE ;)r;?frl%%RbﬁHC, myeloid linecage (CD86, CD163, FCGR2A), some of which being
MYDSé ? involved in pathogen recognition (CD14, TLR2, MYDSS). This set
also includes TNF family members (TNFR2, BAFF).
Undetermined. This set includes genes encoding for signaling
. . molecules, e.g., the zinc finger containing inhibitor of activated
M 1.6 Zinc, Finger, P33, RAS STAT (PIAS1 and PIAS2), or the nuclear factor of activated T-cells
NFATC3.
Ribosome. Translational MHC/_Ribosomal proteins: Almost exclusively formed by genes
M 1.7 408 7608 HLA ’ encoding MHC class I molecules (HLA-A,B,C,G,E)+ Beta 2-
’ i microglobulin (B2M) or Ribosomal proteins (RPLs, RPSs).
. . . Undetermined. Includes genes encoding metabolic enzymes (GLS,
M 1.8 M?{ab(l).l 151, Bll(_)lsyipthesm, NSF1, NAT1) and factors involved in DNA replication (PURA,
eplication, Helicase TERF2, EIF2S1).
. . Cytotoxic cells: Includes cytotoxic T-cells and NK-cells surface
ML ggﬁgﬁ&y@gﬁ g?ﬁ markers (CD8A, CD2, CD160, NKG7, KLRs), cytolytic molecules
IFI\,I—g ? > | (granzyme, perforln., granulysin), chemokines (CCLS5, XCL1) and
CTL/NK-cell associated molecules (CTSW).
Neutrophils: This set includes innate molecules that are found in
M2.2 Granulocytes, Neutrophils, | neutrophil granules (Lactotransferrin: LTF, defensin: DEAF1,
’ Defense, Myeloid, Marrow | Bacterial Permeability Increasing protein: BPI, Cathelicidin
antimicrobial protein: CAMP).
Erythrocytes: Includes hemoglobin genes (HGBs) and other
M2.3 Erythrocytes, Red, Anemia, | erythrocyte-associated genes (erythrocytic alkirin:ANKI1,
’ Globin, Hemoglobin Glycophorin C: GYPC, hydroxymethylbilane synthase: HMBS,
erythroid associated factor: ERAF).
Ribonucleoprotein, 60S, Ribosomal proteins: Including genes encoding ribosomal proteins
M2.4 nucleolus, Assembly, (RPLs, RPSs), Eukaryotic Translation Elongation factor family
Elongation members (EEFs) and Nucleolar proteing (NPM1, NOAL2, NAPIL1).
Adenoma. Interstitial Undetermined. This module includes genes encoding immune-related
M 2.5 Mesenchy;ne Dendri t’e (CD40, CD80, CXCL12,. IFNA; IL4R) as well as gytoskeleton-
’ Mo t(,)r ’ related molecules (Myosin, Dedicator of Cytokenesis, Syndecan 2,
Plexin C1, Distrobrevin).
Myeloid lineage: Related to M 1.5, Includes genes expressed in
M 2.6 Granulocytes, Monocytes, myeloid lineage cells (IGTB2/CD18, Lymphotoxin beta receptor,
’ Myeloid, ERK, Necrosis Myeloid related proteins 8/14 Formyl peptide receptor 1), such as
Monocytes and Neutrophils:
Undetermined. This module is largely composed of transcripts with
no known function. Only 20 genes associated with literature,
M2.7 No keywords extracted. including a member of tﬁe chimokine-like factor superfamily
(CKLFSF8).
Lymphoma, T-cell, CD4 T-cells: Includes T-cell surface markers (CD5, CD§, CD7, CD26,
M2.8 CD8. T Ci{ Thy;nus ’ CD28, CD9‘6) and molegules c;xpressed by Iymphoid lineage cells
’ L,rn h(;i 4. 12 ’ (lymphotoxin beta, IL2-inducible T-cell kinase, TCF7, T-cell
ymp ? differentiation protein mal, GATA3, STATSB).
M2.9 ERK, Transactivation, Undetermined. Includes genes encoding molecules that associate to
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M]f))((lﬁllépllﬁ). Example Keyword selection Gene Profile Assessment
Cytoskeletal, MAPK, INK | the cytoskeleton (Actin related protein 2/3, MAPK1, MAP3K1,
RABS5A). Also present are T-cell expressed genes (FAS,
ITGA4/CD49D, ZNF1A1).
Myeloid, Macrophage Undetermined. Includes genes encoding for Immpne-related cell
M2.10 Dendri tic’ Inﬂammator;/ surface mqlecules (CD3.6, CD86, LILRB), cytokines (IL15) and .
' Int,erle ukin ’ molecules involved in signaling pathways (FYB, TICAM2-Toll-like
receptor pathway).
Replication, Repress, RAS Undetermined. Includes kinases (UHMK 1, CSNK1G1, CDKS6,
M2.11 Autophoéphorylat’ion, > | WNKI, TAOK1, CALM2, PRKCI, ITPKB, SRPK2, STK17B,
Oncogenic DYRK2, PIK3R1, STK4, CLK4, PKN2) and RAS family members
(G3BP, RAB14, RASA2, RAP2A, KRAS).
ISRE. Tnfluenza. Antiviral Intf;rfcron-induciblc: This set includes interferon-inducible genes:
M3.1 IFNigamma Il:"N—alpha ? antiviral molecules (QASI/2/3/L, GBP1, GIRZ, EIFZAKZ/PKR,
In ter%eron i MX1, PML), chemokines (CXCL10/IP-10), signaling molecules
(STATI, STA12, IRF7, ISGF3G).
TGF-beta. TNF Inﬂammation I: Includes genes encoding molecules involved in
M 3.2 Inflammatory ’ Apop,totic inflammatory processes (e.g., IL8, ICAMl,.CSRI, CD44, PLAUR,
’ Lipopolysajcchari de ’ IL1A, CXCL16), and regulators of apoptosis (MCL1, FOXO3A,
RARA, BCL3/6/2A1, GADD45B).
Inflammation II: Includes molecules inducing or inducible by
M33 Granulocyte, Inflammatory, | Granulocyte-Macrophage CSF (SPI1, IL18, ALOXS, ANPEP), as
’ Defense, Oxidize, Lysosomal | well as lysosomal enzymes (PPT1, CTSB/S, CES1, NEU1, ASAH1,
LAMP2, CAST).
Undetermined. Includes protein phosphates (PPP1R12A, PTPRC,
M34 No keyword extracted PPP1CB, PPM1B) and phosphoinositide 3-kinase (PI3K) family
members (PIK3CA, PIK32A, PIP5K3).
Undetermined. Composed of only a small number of transcripts.
M3.5 No keyword extracted Includes hemoglobir]f genes (HBXI, HBA2, HBB). ’
Complement, Host Undetermined. Large set that includes T-cell surfape mM‘kel‘s
M3.6 Oxidative. C ytos’kele ta,1 T- (CD101, CD102, CD103) as well as molecules ublqunqusly
’ ’ cell ’ expressed among blood leukocytes (CXRCRI1: fraktalkine receptor,
CD47, P-selectin ligand).
Spliceosome, Methylation Undetermined. Includes genes f;ncoding proteasome subunits
M 3.7 Ubiquiti ]’3 1a-caten > | (PSMA2/5, PSMB5/8); ubiquitin protein ligases HIP2, STUBI, as
tquitin, beta-catentn well as components of ubiqutin ligase complexes (SUGT1).
Undetermined. Includes genes encoding for several enzymes:
M 3.8 CDC, TCR, CREB, aminomethyltransferase, arginyltransferase, asparagines synthetase,
’ Glycosylase diacylglycerol kinase, inositol phosphatases, methyltransferases,
helicases...
Undetermined. Includes genes encoding for protein kinases
M 3.9 Chromatin, Checkpoint, (PRKPIR, PRKDC, PRKCI) and phosphatases (e.g., PTPLB,
’ Replication, Transactivation | PPPIR8/2CB). Also includes RAS oncogene family members and
the NK cell receptor 2B4 (CD244).
BIOLOGICAL DEFINITIONS

As used herein, the term “array” refers to a solid support or substrate with one or more peptides or nucleic
acid probes attached to the support. Arrays typically have one or more different nucleic acid or peptide
probes that are coupled to a surface of a substrate in different, known locations. These arrays, also described
as “microarrays” or “gene-chips” that may have 10,000; 20,000, 30,000; or 40,000 different identifiable
genes based on the known genome, e.g., the human genome. These pan-arrays are used to detect the entire

“transcriptome” or transcriptional pool of genes that are expressed or found in a sample, e.g., nucleic acids
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that are expressed as RNA, mRNA and the like that may be subjected to RT and/or RT-PCR to made a
complementary set of DNA replicons. Arrays may be produced using mechanical synthesis methods, light
directed synthesis methods and the like that incorporate a combination of non-lithographic and/or

photolithographic methods and solid phase synthesis methods.

Various techniques for the synthesis of these nucleic acid arrays have been described, e.g., fabricated on a
surface of virtually any shape or even a multiplicity of surfaces. Arrays may be peptides or nucleic acids on
beads, gels, polymeric surfaces, fibers such as fiber optics, glass or any other appropriate substrate. Atrays
may be packaged in such a manner as to allow for diagnostics or other manipulation of an all inclusive

device, see for example, U.S. Pat. No. 6,955,788, relevant portions incorporated herein by reference.

As used herein, the term “disease” refers to a physiological state of an organism with any abnormal
biological state of a cell. Disease includes, but is not limited to, an interruption, cessation or disorder of
cells, tissues, body functions, systems or organs that may be inherent, inherited, caused by an infection,
caused by abnormal cell function, abnormal cell division and the like. A disease that leads to a “disease
state” is generally detrimental to the biological system, that is, the host of the disease. With respect to the
present invention, any biological state, such as an infection (e.g., viral, bacterial, fungal, helminthic, etc.),
inflammation, autoinflammation, autoimmunity, anaphylaxis, allergies, premalignancy, malignancy, surgical,
transplantation, physiological, and the like that is associated with a disease or disorder is considered to be a

disease state. A pathological state is generally the equivalent of a disease state.

Disease states may also be categorized into different levels of disease state. As used herein, the level of a
disease or disease state is an arbitrary measure reflecting the progression of a disease or disease state as well
as the physiological response upon, during and after treatment. Generally, a disease or disease state will
progress through levels or stages, wherein the affects of the disease become increasingly severe. The level of

a disease state may be impacted by the physiological state of cells in the sample.

As used herein, the terms “therapy” or “therapeutic regimen” refer to those medical steps taken to alleviate or
alter a disease state, e.g., a course of treatment intended to reduce or eliminate the affects or symptoms of a
disease using pharmacological, surgical, dietary and/or other techniques. A therapeutic regimen may include
a prescribed dosage of one or more drugs or surgery. Therapies will most often be beneficial and reduce the
disease state but in many instances the effect of a therapy will have non-desirable or side-effects. The effect
of therapy will also be impacted by the physiological state of the host, e.g., age, gender, genetics, weight,

other disease conditions, etc.

As used herein, the term “pharmacological state” or “pharmacological status” refers to those samples that
will be, are and/or were treated with one or more drugs, surgery and the like that may affect the
pharmacological state of one or more nucleic acids in a sample, e.g., newly transcribed, stabilized and/or

destabilized as a result of the pharmacological intervention. The pharmacological state of a sample relates to
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changes in the biological status before, during and/or after drug treatment and may serve a diagnostic or
prognostic function, as taught herein. Some changes following drug treatment or surgery may be relevant to
the disease state and/or may be unrelated side-effects of the therapy. Changes in the pharmacological state
are the likely results of the duration of therapy, types and doses of drugs prescribed, degree of compliance

with a given course of therapy, and/or un-prescribed drugs ingested.

As used herein, the term “biological state” refers to the state of the transcriptome (that is the entire collection
of RNA transcripts) of the cellular sample isolated and purified for the analysis of changes in expression.
The biological state reflects the physiological state of the cells in the sample by measuring the abundance
and/or activity of cellular constituents, characterizing according to morphological phenotype or a

combination of the methods for the detection of transcripts.

As used herein, the term “expression profile” refers to the relative abundance of RNA, DNA or protein
abundances or activity levels. The expression profile can be a measurement for example of the
transcriptional state or the translational state by any number of methods and using any of a number of gene-
chips, gene arrays, beads, multiplex PCR, quantitiative PCR, run-on assays, Northern blot analysis, Western
blot analysis, protein expression, fluorescence activated cell sorting (FACS), enzyme linked immunosorbent
assays (ELISA), chemiluminescence studies, enzymatic assays, proliferation studies or any other method,
apparatus and system for the determination and/or analysis of gene expression that are readily commercially

available.

As used herein, the term “transcriptional state” of a sample includes the identities and relative abundances of
the RNA species, especially mRNAs present in the sample. The entire transcriptional state of a sample, that
is the combination of identity and abundance of RNA, is also referred to herein as the transcriptome.
Generally, a substantial fraction of all the relative constituents of the entire set of RNA species in the sample

are measured.

As used herein, the term “modular transcriptional vectors” refers to transcriptional expression data that
reflects the “proportion of differentially expressed genes.” For example, for each module the proportion of
transcripts differentially expressed between at least two groups (e.g. healthy subjects vs patients). This
vector is derived from the comparison of two groups of samples. The first analytical step is used for the
selection of disease-specific sets of transcripts within each module. Next, there is the “expression level.”
The group comparison for a given disease provides the list of differentially expressed transcripts for each
module. It was found that different diseases yield different subsets of modular transcripts. With this
expression level it is then possible to calculate vectors for each module(s) for a single sample by averaging
expression values of disease-specific subsets of genes identified as being differentially expressed. This
approach permits the generation of maps of modular expression vectors for a single sample, e.g., those

described in the module maps disclosed herein. These vector module maps represent an averaged expression
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level for each module (instead of a proportion of differentially expressed genes) that can be derived for each

sample.

Using the present invention it is possible to identify and distinguish diseases not only at the module-level, but
also at the gene-level; i.e., two diseases can have the same vector (identical proportion of differentially
expressed transcripts, identical “polarity”), but the gene composition of the vector can still be disease-
specific. Gene-level expression provides the distinct advantage of greatly increasing the resolution of the
analysis. Furthermore, the present invention takes advantage of composite transcriptional markers. As used
herein, the term “composite transcriptional markers™ refers to the average expression values of multiple
genes (subsets of modules) as compared to using individual genes as markers (and the composition of these
markers can be disease-specific). The composite transcriptional markers approach is unique because the user
can develop multivariate microarray scores to assess disease severity in patients with, e.g., SLE, or to derive
expression vectors disclosed herein. Most importantly, it has been found that using the composite modular
transcriptional markers of the present invention the results found herein are reproducible across microarray

platform, thereby providing greater reliability for regulatory approval.

Gene expression monitoring systems for use with the present invention may include customized gene arrays
with a limited and/or basic number of genes that are specific and/or customized for the one or more target
diseases. Unlike the general, pan-genome arrays that are in customary use, the present invention provides for
not only the use of these general pan-arrays for retrospective gene and genome analysis without the need to
use a specific platform, but more importantly, it provides for the development of customized arrays that
provide an optimal gene set for analysis without the need for the thousands of other, non-relevant genes. One
distinct advantage of the optimized arrays and modules of the present invention over the existing art is a
reduction in the financial costs (e.g., cost per assay, materials, equipment, time, personnel, training, etc.), and
more importantly, the environmental cost of manufacturing pan-arrays where the vast majority of the data is
irrelevant. The modules of the present invention allow for the first time the design of simple, custom arrays
that provide optimal data with the least number of probes while maximizing the signal to noise ratio. By
climinating the total number of genes for analysis, it is possible to, ¢.g., eliminate the need to manufacture
thousands of expensive platinum masks for photolithography during the manufacture of pan-genetic chips
that provide vast amounts of irrelevant data. Using the present invention it is possible to completely avoid
the need for microarrays if the limited probe set(s) of the present invention are used with, e.g., digital optical
chemistry arrays, ball bead arrays, beads (e.g., Luminex), multiplex PCR, quantitiative PCR, run-on assays,
Northern blot analysis, or even, for protein analysis, e.g., Western blot analysis, 2-D and 3-D gel protein
expression, MALDI, MALDI-TOF, fluorescence activated cell sorting (FACS) (cell surface or intracellular),
enzyme linked immunosorbent assays (ELISA), chemiluminescence studies, enzymatic assays, proliferation
studies or any other method, apparatus and system for the determination and/or analysis of gene expression

that are readily commercially available.
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The “molecular fingerprinting system™ of the present invention may be used to facilitate and conduct a
comparative analysis of expression in different cells or tissues, different subpopulations of the same cells or
tissues, different physiological states of the same cells or tissue, different developmental stages of the same
cells or tissue, or different cell populations of the same tissue against other diseases and/or normal cell
controls. In some cases, the normal or wild-type expression data may be from samples analyzed at or about
the same time or it may be expression data obtained or culled from existing gene array expression databases,

e.g., public databases such as the NCBI Gene Expression Omnibus database.

As used herein, the term “differentially expressed” refers to the measurement of a cellular constituent (e.g.,
nucleic acid, protein, enzymatic activity and the like) that varies in two or more samples, e.g., between a
disease sample and a normal sample. The cellular constituent may be on or off (present or absent),
upregulated relative to a reference or downregulated relative to the reference. For use with gene-chips or
gene-arrays, differential gene expression of nucleic acids, e.g., mRNA or other RNAs (miRNA, siRNA,
hnRNA, rRNA, tRNA, etc.) may be used to distinguish between cell types or nucleic acids. Most commonly,
the measurement of the transcriptional state of a cell is accomplished by quantitative reverse transcriptase
(RT) and/or quantitative reverse transcriptase-polymerase chain reaction (RT-PCR), genomic expression
analysis, post-translational analysis, modifications to genomic DNA, translocations, in situ hybridization and

the like.

For some disease states it is possible to identify cellular or morphological differences, especially at eatly
levels of the disease state. The present invention avoids the need to identify those specific mutations or one
or more genes by looking at modules of genes of the cells themselves or, more importantly, of the cellular
RNA expression of genes from immune effector cells that are acting within their regular physiologic context,
that is, during immune activation, immune tolerance or even immune anergy. While a genetic mutation may
result in a dramatic change in the expression levels of a group of genes, biological systems often compensate
for changes by altering the expression of other genes. As a result of these internal compensation responses,
many perturbations may have minimal effects on observable phenotypes of the system but profound effects
to the composition of cellular constituents. Likewise, the actual copies of a gene transcript may not increase
or decrease, however, the longevity or half-life of the transcript may be affected leading to greatly increases
protein production. The present invention eliminates the need of detecting the actual message by, in one
embodiment, looking at effector cells (e.g., leukocytes, lymphocytes and/or sub-populations thereof) rather

than single messages and/or mutations.

The skilled artisan will appreciate readily that samples may be obtained from a variety of sources including,
¢.g., single cells, a collection of cells, tissue, cell culture and the like. In certain cases, it may even be
possible to isolate sufficient RNA from cells found in, e.g., urine, blood, saliva, tissue or biopsy samples and
the like. In certain circumstances, enough cells and/or RNA may be obtained from: mucosal secretion, feces,

tears, blood plasma, peritoneal fluid, interstitial fluid, intradural, cerebrospinal fluid, sweat or other bodily
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fluids. The nucleic acid source, e.g., from tissue or cell sources, may include a tissue biopsy sample, one or
more sorted cell populations, cell culture, cell clones, transformed cells, biopies or a single cell. The tissue
source may include, e.g., brain, liver, heart, kidney, lung, spleen, retina, bone, neural, lymph node, endocrine

gland, reproductive organ, blood, nerve, vascular tissue, and olfactory epithelium.

The present invention includes the following basic components, which may be used alone or in combination,
namely, one or more data mining algorithms; one or more module-level analytical processes; the
characterization of blood leukocyte transcriptional modules; the use of aggregated modular data in
multivariate analyses for the molecular diagnostic/prognostic of human diseases; and/or visualization of
module-level data and results. Using the present invention it is also possible to develop and analyze

composite transcriptional markers, which may be further aggregated into a single multivariate score.

An explosion in data acquisition rates has spurred the development of mining tools and algorithms for the
exploitation of microarray data and biomedical knowledge. Approaches aimed at uncovering the modular
organization and function of transcriptional systems constitute promising methods for the identification of
robust molecular signatures of disease. Indeed, such analyses can transform the perception of large scale
transcriptional studies by taking the conceptualization of microarray data past the level of individual genes or

lists of genes.

The present inventors have recognized that current microarray-based research is facing significant challenges
with the analysis of data that are notoriously “noisy,” that is, data that is difficult to interpret and does not
compare well across laboratories and platforms. A widely accepted approach for the analysis of microarray
data begins with the identification of subsets of genes differentially expressed between study groups. Next,
the users try subsequently to “make sense” out of resulting gene lists using pattern discovery algorithms and

existing scientific knowledge.

Rather than deal with the great variability across platforms, the present inventors have developed a strategy
that emphasized the selection of biologically relevant genes at an carly stage of the analysis. Briefly, the
method includes the identification of the transcriptional components characterizing a given biological system
for which an improved data mining algorithm was developed to analyze and extract groups of coordinately

expressed genes, or transcriptional modules, from large collections of data.

Pulmonary tuberculosis (PTB) is a major and increasing cause of morbidity and mortality worldwide caused
by Mycobacterium tuberculosis (M. tuberculosis). However, the majority of individuals infected with M.
tuberculosis remain asymptomatic, retaining the infection in a latent form and it is thought that this latent
state is maintained by an active immune response. Blood is the pipeline of the immune system, and as such is
the ideal biologic material from which the health and immune status of an individual can be established.
Here, using microarray technology to assess the activity of the entire genome in blood cells, we identified

distinct and reciprocal blood transcriptional biomarker signatures in patients with active pulmonary
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tuberculosis and latent tuberculosis. These signatures were also distinct from those in control individuals.
The signature of latent tuberculosis, which showed an over-representation of immune cytotoxic gene
expression in whole blood, may help to determine protective immune factors against M. tuberculosis
infection, since these patients are infected but most do not develop overt disease. This distinct transcriptional
biomarker signature from active and latent TB patients may be also used to diagnose infection, and to
monitor response to treatment with anti-mycobacterial drugs. In addition the signature in active tuberculosis
patients will help to determine factors involved in immunopathogenesis and possibly lead to strategies for
immune therapeutic intervention. This invention relates to a previous application that claimed the use of
blood transcriptional biomarkers for the diagnosis of infections. However, this previous application did not
disclose the existence of biomarkers for active and latent tuberculosis and focused rather on children with

other acute infections (Ramillo, Blood, 2007).

The present identification of a transcriptional signature in blood from latent versus active TB patients can be
used to test for patients with suspected Mycobacterium tuberculosis infection as well as for health
screening/early detection of the disease. The invention also permits the evaluation of the response to
treatment with anti-mycobacterial drugs. In this context, a test would also be particularly valuable in the
context of drug ftrials, and particularly to assess drug treatments in Multi-Drug Resistant patients.
Furthermore, the present invention may be used to obtain immediate, intermediate and long term data from
the immune signature of latent tuberculosis to better define a protective immune response during vaccination
trials. Also, the signature in active tuberculosis patients will help to determine factors involved in

immunopathogenesis and possibly lead to strategies for immune therapeutic intervention.

Blood represents a reservoir and a migration compartment for cells of the innate and the adaptive immune
systems, including either neutrophils, dendritic cells and monocytes, or B and T lymphocytes, respectively,
which during infection will have been exposed to infectious agents in the tissue. For this reason whole blood
from infected individuals provides an accessible source of clinically relevant material where an unbiased
molecular phenotype can be obtained using gene expression microarrays as previously described for the
study of cancer in tissues (Alizadeh AA., 2000; Golub, TR., 1999; Bittner, 2000), and autoimmunity (Bennet,
2003; Baechler, EC, 2003; Burczynski, ME, 2005; Chaussabel, D., 2005; Cobb, JP., 2005; Kaizer, EC., 2007;
Allantaz, 2005; Allantaz, 2007), and inflammation (Thach, DC., 2005) and infectious disease (Ramillo,
Blood, 2007) in blood or tissue (Bleharski, JR et al., 2003). Microarray analyses of gene expression in blood
leucocytes have identified diagnostic and prognostic gene expression signatures, which have led to a better
understanding of mechanisms of disease onset and responses to treatment (Bennet, L 2003; Rubins, KH.,
2004; Baechler, EC, 2003; Pascual, V., 2005; Allantaz, F., 2007; Allantaz, F., 2007). These microarray
approaches have been attempted for the study of active and latent TB but as yet have yielded small numbers

of differentially expressed genes only (Jacobsen, M., Kaufmann, SH., 2006, Mistry, R, Lukey, PT, 2007),
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and in relatively small numbers of patients (Mistry, R., 2007), which may not be robust enough to distinguish

between other inflammatory and infectious diseases.

To define an immune signature in TB, the blood of active and latent TB patients and controls were analyzed;
patients were selected using very stringent clinical criteria. Patients were recruited from London, UK, where
numbers of active TB cases are increasing, and most importantly where the risk of confounding coinfections
is minimal, to yield a robust signature that may distinguish latent from active TB. Microarrays were used to
analyze the whole genome and subsequent data mining revealed a large number of genes found to be
differentially expressed at a statistically significant level across all groups of patients, including active and
latent TB patients and healthy controls. Next, a novel approach based on a modular data mining strategy was
used, this approach provided a basis for the selection of clinically-relevant transcriptional biomarkers for the
analysis of blood microarray transcriptional profiles in SLE and other diseases, and improved our
understanding of disease pathogenesis (Chaussabel, 2008, Immunity). The module maps defined in this study
provide a means to organize and reduce the dimension of complex data, whilst still retaining the large
number of genes expressed in human blood, thus allowing visualization of specific disease fingerprints
(Chaussabel, 2008, Immunity). Using this modular approach clearly defined modular transcriptional
signatures were obtained that are distinct and reciprocal in the whole blood of active and latent TB patients,
and which also differ from healthy controls. The biomarkers described herein are improve the diagnosis of
PTB, and furthermore will help to define host factors important in the protection against M. tuberculosis in
latent TB patients, and those involved in the immunopathogenesis of active TB, and thus be used to reduce

and manage TB discase.
PATIENTS, MATERIALS AND METHODS.

Participant recruitment and Patient characterization: Participants were recruited from St. Mary’s Hospital TB
Clinic, Imperial College Healthcare NHS Trust, London, with healthy controls recruited from volunteers at
the National Institute for Medical Research (NIMR), Mill Hill, London. The study was approved by the local
NHS Research Ethics Committee at St Marys Hospital (LREC), London, UK. All participants (aged 18 and
over) gave written informed consent. Strict clinical criteria were satisfied before recruited participants had
their provisional study grouping confirmed and were only then allocated to the final group for analysis. The
patient and control cohorts were as follows: (i) Active PTB based on clinical diagnosis subsequently
confirmed by laboratory isolation of M. fuberculosis on mycobacterial culture; (ii) Latent TB - defined by a
positive tuberculin skin test (TST, Using 2TU tuberculin (Serum Statens Institute, Copenhagen, Denmark)
>6mm if BCG unvaccinated, >15mm if BCG vaccinated, together with a positive result using an Interferon
Gamma Release Assay (IGRA, specifically the Quantiferon-TB Gold In-tube assay, Cellestis, Australia).
This IGRA assay measured reactivity to antigens (ESAT-6/CFP-10/TB 7.7 - present in M. tuberculosis but

not in most environmental mycobacteria or the M. bovis BCG vaccine) by IFN-y release from whole blood.
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Latent TB patients also had to have evidence of exposure to infectious TB cases, either through close
housechold or workplace contact, or as recent ‘new entrants’ from endemic areas; Patients with incidental
findings of TST positivity without evidence of exposure to infected persons, were not eligible for inclusion in
the study (iii) Healthy volunteer controls (BCG vaccinated and unvaccinated, <14 mm or < 5§ mm by TST
respectively; and negative by IGRA). Participants who were pregnant, known to be immunosuppressed,
taking immunosuppressive therapies or have diabetes, or autoimmune disecase were also ineligible and
excluded from this initial study. HIV positive individuals (Only 1% of the TB patients in London present
with previously undiagnosed HIV) were excluded from the study. Blood from active and latent PTB patients
was collected for the study before any anti-mycobacterial drugs were administered, and then subsequently at

set time intervals for the longitudinal part of the study for later study.

Detailed clinical information was collected prospectively for every participant and has been entered into a
web-accessible database developed by the present inventors. Using this recorded clinical data, and immune-
based assays as described above, 15 out of 58 participants were excluded from the study as they did not meet
the standard criteria for the study. This resulted in cohorts of 6 BCG unvaccinated healthy volunteers; 6 BCG
vaccinated healthy volunteers, 17 latent TB patients and 14 active PTB patients, all of these samples were
then used for RNA isolation. One sample from an active TB patient did not yield sufficient globin reduced

RNA after processing to proceed and was therefore excluded from the final analysis.

RNA sampling, extraction, processing for microarray: Whole blood from the above patient cohorts was
collected into Tempus tubes (Applied Biosystems, Foster City, CA, USA) and stored between -20°C and -
80°C before RNA extraction. Total RNA was isolated using the PerfectPure RNA Blood kit (5§ PRIME Inc,
Gaithersburg, MD, USA). Samples were homogenized with 100% cold ethanol, vortexed, then centrifuged at
4000g for 60 minutes at 0°C, and the supernatant discarded. 300ul lysis solution was then added to the pellet
and vortexed. RNA binding, Dnase treatment, wash and RNA elution steps were then performed according to
the manufacturer’s instructions. Isolated total RNA was then globin reduced using the GLOBINclear™ 96-
well format kit (Ambion, Austin, TX, USA) according to the manufacturer’s instructions. Total and globin-
reduced RNA integrity was assessed using an Agilent 2100 Bioanalyzer (Agilent, Palo Alto, CA). One
sample from an active TB patient did not yield sufficient globin reduced RNA after processing to proceed
and was therefore excluded from the final analysis. Biotinylated, amplified RNA targets (cCRNA) were then
prepared from the globin-reduced RNA using the Illumina CustomPrep RNA amplification kit (Ambion,
Austin, TX, USA). Labeled cRNA was hybridized overnight to Sentrix Human-6 V2 BeadChip array
(>48,000 probes, Illumina Inc, San Diego, CA, USA), washed, blocked, stained and scanned on an Illumina
BeadStation 500 following the manufacturer’s protocols. Illumina’s BeadStudio version 2 software was used

to generate signal intensity values from the scans, substract background, and scale each microarray to the
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median average intensity for all samples (per-chip normalization). This normalized data was used for all

subsequent data analysis.

Microarray data analysis: A gene expression analysis software program, Genespring, version 7.1.3 (Agilent),
was used to perform statistical analysis and hierarchical clustering of samples. Differentially expressed genes

were selected and clustered as described in Results and Figure legends.
RESULTS AND DISCUSSION.

Blood signatures distinguish active and latent TB patients from each other, and from healthy control
individuals: To determine whether blood sampled from patients with active and latent TB carty gene
expression signatures that allow discrimination between active and latent TB as compared to healthy
controls, a step-wise analysis was conducted. After filtering out undetected transctipts and genes with a
deviation from the median of less than 2 fold, i.e. with a flat profile, 6269 genes were used for unsupervised
clustering analyses by Pearson correlation of the expression profiles obtained from the whole blood RNA
samples from active and latent TB and healthy controls (Figure 1). This unsupervised analysis identified
distinct signatures, which were found to correspond to distinct clinical phenotypes: in patients with active
pulmonary TB (active PTB); and: in individuals with latent tuberculosis (latent TB). The grouping of
samples was not perfect (10 of 13 patients with active TB, and 11 of 17 patients with latent TB).
Nonetheless, the majority of active PTB and latent TB patients in this group from the training set of patients
appeared to have clear and distinct transcriptional signatures. Importantly these signatures appeared to be
represented across the broad number of ethnicities collected for the study, including White, Black African,
Asian Indian, Asian Bangladeshi, Asian Other, White Irish, Mixed White, Black Caribbean (details of this

data are not shown).

This list of 6269 genes was then further analysed using a non-parametric statistical group comparison
(Kruskal-Wallis test) to identify genes that were significantly differentially expressed between groups. Using
a moderately stringent multiple comparison correction for controlling Type I error (Benjamini-Hochberg
correction), 1473 genes were differentially expressed/represented across the active TB and latent TB, and
healthy controls (P< 0.01) (Figure 2; and listing of 1473 genes in LENGHTY TABLE, filed herewith).
These clusters of genes were then correlated with relevant findings in the literature. Filtering of these genes
for the ontological term “Immune response” generated a list of 158 such genes (Figures 3A-D; Table 2).
This pattern of expression/representation of 158 genes (Figure 3A — 3D) allows discrimination of the group

of Active TB patients from the Latent TB patients and from the Healthy control individuals.
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Table 2. List of 158 genes annotated with gene ontology term biological process: immune response and

found to be significantly differentially expressed (p<0.01) between active TB and other clinical groups.

Gene
Symbol Description

leukocyte immunoglobulin-like receptor, subfamily B (with TM and ITIM domains), member
LILRB3 3

PGLYRPI1 peptidoglycan recognition protein 1

FAS Fas (TNF receptor superfamily, member 6)

IFITM3 interferon induced transmembrane protein 3 (1-8U)
FCGR2A Fc fragment of [gG, low affinity Ila, receptor (CD32)
FCGR2A Fc fragment of [gG, low affinity Ila, receptor (CD32)
ST6GALL STé6 beta-galactosamide alpha-2,6-sialyltranferase 1

ETS1 v-ets erythroblastosis virus E26 oncogene homolog 1 (avian)
CYBB cytochrome b-245, beta polypeptide (chronic granulomatous disease)
IFNAR1 interferon (alpha, beta and omega) receptor 1

LY96 lymphocyte antigen 96

TRIM22 tripartite motif-containing 22

GBP2 guanylate binding protein 2, interferon-inducible

DDX58 DEAD (Asp-Glu-Ala-Asp) box polypeptide 58

LAX1 lymphocyte transmembrane adaptor 1

IFI16 interferon, gamma-inducible protein 16

LCK lymphocyte-specific protein tyrosine kinase

1L32 interleukin 32

CXCL16 chemokine (C-X-C motif) ligand 16

CD40LG CDA40 ligand (TNF superfamily, member 5, hyper-IgM syndrome)
TNFSF138B tumor necrosis factor (ligand) superfamily, member 13b

IRF2 interferon regulatory factor 2

C5 complement component 5

CD46 CD46 molecule, complement regulatory protein

TNFAIP6 tumor necrosis factor, alpha-induced protein 6

DPP4 dipeptidyl-peptidase 4 (CD26, adenosine deaminase complexing protein 2)
EBI2 Epstein-Barr virus induced gene 2 (Iymphocyte-specific G protein-coupled receptor)
NFX1 nuclear transcription factor, X-box binding 1

MICB MHC class I polypeptide-related sequence B

GBP3 guanylate binding protein 3

SLAMEF7 SLAM family member 7

CARDI12 NLR family, CARD domain containing 4

GBP6 guanylate binding protein family, member 6

IFIT3 interferon-induced protein with tetratricopeptide repeats 3

TAP2 transporter 2, ATP-binding cassette, sub-family B (MDR/TAP)
HLA-DPBI1 major histocompatibility complex, class II, DP beta 1

CD3G CD3g molecule, gamma (CD3-TCR complex)

PRKCQ protein kinase C, theta

IL7R interleukin 7 receptor

SLAMF1 signaling lymphocytic activation molecule family member 1
CD274 CD274 molecule

GBP1 guanylate binding protein 1, interferon-inducible, 67kDa

IFITM2 interferon induced transmembrane protein 2 (1-8D)

ITK IL2-inducible T-cell kinase

APOL2 apolipoprotein L, 2
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Gene

Symbol Description

PSME1 proteasome (prosome, macropain) activator subunit 1 (PA28 alpha)
LAT2 linker for activation of T cells family, member 2

IL18RAP interleukin 18 receptor accessory protein

OSM oncostatin M

CDé6 CD6 molecule

WWP1 WW domain containing E3 ubiquitin protein ligase 1

CD3E CD3e molecule, epsilon (CD3-TCR complex)

VIPR1 vasoactive intestinal peptide receptor 1

TNFSF10 tumor necrosis factor (ligand) superfamily, member 10

PRKRA protein kinase, interferon-inducible double stranded RNA dependent activator
TNFRSF1A | tumor necrosis factor receptor superfamily, member 1A

BCL6 B-cell CLL/lymphoma 6 (zinc finger protein 51)

1L8 interleukin 8

OAS3 2'-5'-oligoadenylate synthetase 3, 100kDa

IFIH1 interferon induced with helicase C domain 1

SIGIRR single immunoglobulin and toll-interleukin 1 receptor (TIR) domain
SIGIRR single immunoglobulin and toll-interleukin 1 receptor (TIR) domain
SIT1 signaling threshold regulating transmembrane adaptor 1

ITGAM integrin, alpha M (complement component 3 receptor 3 subunit)
C1QB complement component 1, q subcomponent, B chain

IL27RA interleukin 27 receptor, alpha

ALOXS5AP arachidonate 5-lipoxygenase-activating protein

SERPING1 serpin peptidase inhibitor, clade G (C1 inhibitor), member 1, (angioedema, hereditary)
IL1IRN interleukin 1 receptor antagonist

IL1RN interleukin | receptor antagonist

CLEC4D C-type lectin domain family 4, member D

1COS inducible T-cell co-stimulator

OAS1 2',5'-oligoadenylate synthetase 1, 40/46kDa

ZAP70 zeta-chain (TCR) associated protein kinase 70kDa

IL1B interleukin 1, beta

C4BPA complement component 4 binding protein, alpha

TNFSF13 tumor necrosis factor (ligand) superfamily, member 13

IFI30 interferon, gamma-inducible protein 30

HPSE heparanase

CD59 CD59 molecule, complement regulatory protein

CTLA4 cytotoxic T-lymphocyte-associated protein 4

BCL2 B-cell CLL/lymphoma 2

TNFRSF7 CD27 molecule

FPR1 formyl peptide receptor 1

IL2RA interleukin 2 receptor, alpha

GATA3 GATA binding protein 3

S100A9 S100 calcium binding protein A9

TLR8 toll-like receptor 8

NCF1 neutrophil cytosolic factor 1, (chronic granulomatous disease, autosomal 1)
BCL6 B-cell CLL/lymphoma 6 (zinc finger protein 51)

BST1 bone marrow stromal cell antigen 1

G1P2 ISG15 ubiquitin-like modifier

CIQA complement component 1, g subcomponent, A chain

TCF7 transcription factor 7 (T-cell specific, HMG-box)
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Gene
Symbol Description
IFITM1 interferon induced transmembrane protein 1 (9-27)
TAPBPL TAP binding protein-like
AIM2 absent in melanoma 2
CCR7 chemokine (C-C motif) receptor 7
LTBR lymphotoxin beta receptor (TNFR superfamily, member 3)
FYB FYN binding protein (FYB-120/130)
NFIL3 nuclear factor, interleukin 3 regulated
LAT linker for activation of T cells
CBLB Cas-Br-M (murine) ecotropic retroviral transforming sequence b
CD74 CD74 molecule, major histocompatibility complex, class II invariant chain
TAP2 transporter 2, ATP-binding cassette, sub-family B (MDR/TAP)
FLJ14466 transmembrane protein 142A
PSMB9 proteasome (prosome, macropain) subunit, beta type, 9 (large multifunctional peptidase 2)
PSMBS proteasome (prosome, macropain) subunit, beta type, 8 (large multifunctional peptidase 7)
FAIM3 Fas apoptotic inhibitory molecule 3
LTA4H leukotriene A4 hydrolase
IRF1 interferon regulatory factor 1
OAS2 2'-5'-oligoadenylate synthetase 2, 69/71kDa
v-rel reticuloendotheliosis viral oncogene homolog B, nuclear factor of kappa light
RELB polypeptide gene enhancer in B-cells 3 (avian)
TRA@ T cell receptor alpha locus
LTB4R leukotriene B4 receptor
PIK3R1 phosphoinositide-3-kinase, regulatory subunit 1 (p85 alpha)
OASL 2'-5'-oligoadenylate synthetase-like
OASL 2'-5'-oligoadenylate synthetase-like
PSME2 proteasome (prosome, macropain) activator subunit 2 (PA28 beta)
CLEC6A C-type lectin domain family 6, member A
NBN nibrin
FCGRIA Fc fragment of IgG, high affinity Ia, receptor (CD64)
SH2D1A SH2 domain protein 1A, Duncan's disease (lymphoproliferative syndrome)
IL15 interleukin 15
LY9 lymphocyte antigen 9
leukocyte immunoglobulin-like receptor, subfamily B (with TM and ITIM domains), member
LILRBI1 1
APOL3 apolipoprotein L, 3
PSMB8 proteasome (prosome, macropain) subunit, beta type, 8 (large multifunctional peptidase 7)
CCR6 chemokine (C-C motif) receptor 6
PDCDILG2 | programmed cell death 1 ligand 2
CD96 CD96 molecule
EPHX?2 epoxide hydrolase 2, cytoplasmic
BST2 bone marrow stromal cell antigen 2
RIPK2 receptor-interacting serine-threonine kinase 2
SCAPI src kinase associated phosphoprotein 1
GBP5 guanylate binding protein 5
TRATI1 T cell receptor associated transmembrane adaptor 1
ALOXS arachidonate 5-lipoxygenase
LY9 lymphocyte antigen 9
TAP1 transporter 1, ATP-binding cassette, sub-family B (MDR/TAP)
RHOH ras homolog gene family, member H
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Gene

Symbol Description

IF135 interferon-induced protein 35

CD28 CD28 molecule

FYB FYN binding protein (FYB-120/130)

IFIT2 interferon-induced protein with tetratricopeptide repeats 2

TLR7 toll-like receptor 7

CD2 CD2 molecule

FCERIG Fc fragment of IgE, high affinity I, receptor for; gamma polypeptide
SMAD3 SMAD family member 3

FCERIA Fc fragment of IgE, high affinity I, receptor for; alpha polypeptide

SERPINA1 serpin peptidase inhibitor, clade A (alpha-1 antiproteinase, antitrypsin), member 1

SERPINA1 serpin peptidase inhibitor, clade A (alpha-1 antiproteinase, antitrypsin), member 1

SECTM1 secreted and transmembrane 1

NMI N-myc (and STAT) interactor

TLR5 toll-like receptor 5

IFIT3 interferon-induced protein with tetratricopeptide repeats 3
IFIT3 iterferon-induced protein with tetratricopeptide repeats 3
CD53 CD5 molecule

Genes over-expressed/represented in active TB: Of interest is that a large number of IFN-
associated/inducible genes were expressed: for example interferon (IFN)-inducible genes, e.g., SOCSI,
STATI1, PML (TRIM19), TRIM22, many guanylate binding proteins, and many other IFN-inducible genes as
indicated in Table 2, as expected in active TB, but interestingly these were not evident in latent TB patients,
although these patients representation/expression of IFN-y transcripts in whole blood was in fact higher than
the active TB patients. To focus in on this, certain families of genes, some of which are known to be

upregulated by IFNs and others not, were further studied, including the TRIM family.

A subset of TRIMS are over-expressed/represented in Active TB: The tripartite motif (TRIM) family of
proteins are characterized by a discreet structure (Reymond, A., EMBO J., 2001) and have been shown to
have multiple functions, including E3 ubiquitin ligases activity, induction of cellular proliferation,
differentiation and apoptosis, immune cell signalling (Meroni, G., Bioessays, 2005). Their involvement has
been implicated in protein-protein interactions, autoimmunity and development (Meroni, G., Bioessays,
2005). Furthermore, a number of TRIM proteins have been found to have anti-viral activity and are possibly
involved in innate immunity (Nisole, F, 2005, Nat. Rev. Microbiol.; Gack, MU., 2007, Nature).
Interestingly, 30 TRIM transcripts (some overlapping probes) were shown to be expressed in active TB, with
some also expressed in latent TB and healthy control blood (Figure 4; Table 3). The majority of these
TRIMs have been previously shown to be expressed in both human macrophages and mouse macrophages
and dendritic cells (Rajsbaum, 2008, EJI; Martinez, FO., J. Imm., 2006) and regulated by IFNs, whereas
TRIMs shown to be constitutively expressed in DC or in T cells (Rajsbaum, 2008, EJI) were not detected or
were not found to be differentially expressed in active or latent TB wversus healthy control blood.

Interestingly, it was found that TRIM 5, 6, 19(PML), 21, 22, 25, 68 are overrepresented/expressed; while the
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others are underepreresented/expressed: TRIM 28, 32, 51, 52, 68. Of interest a group of TRIMs was highly
expressed in active TB, but low to undetectable in latent TB and healthy controls, and four of these (TRIM 5,
6, 21, 22) have been show to cluster on human chromosome 11, and reported to have anti-viral activity
(Song, B., 2005, J. Virol.); Li, X, Virology, 2007). A group of TRIMs however, were found to be under-
expressed in the blood of active TB patients versus that of latent TB and healthy controls, including TRIM
28, 32, 51, 52 68, and these have been reported to either not be expressed in human blood-derived
macrophages (TRIM 51) or only expressed in undifferentiated monocytes (TRIM-28, 52) or non-activated
macrophages or alternately activated macrophages (TRIM-32), or only upregulated to a low level in activated

macrophages differentiated from human blood (TRIM-68) (Martinez, FO., J. Imm., 2006).

Table 3. TRIM genes differentially expressed in active pulmonary tuberculosis, latent tuberculosis and

healthy controls.

Common Name Gene Symbol Description

RNF94; STAF50;

GPSTAF50 TRIM22 tripartite motif-containing 22

RNF91; SPRING;

KIAA0282 TRIM9 tripartite motif-containing 9

MYL; RNF71; PP8675;

TRIM19 PML promyelocytic leukemia

RNF89 TRIM6 tripartite motif-containing 6

TRIMS51; MGC10977 TRIMS1 SPRY domain containing 5

RNF9; HERF1; RFB30;

MGC141979 TRIM10 tripartite motif-containing 10
promyelocytic leukemia; synonyms: MYL, RNF71, PP8675,
TRIM19; isoform 7 is encoded by transcript variant 7;
promyelocytic leukemia, inducer of} tripartite motif protein
TRIM19; promyelocytic leukemia protein; Homo sapiens

PML PML promyelocytic leukemia (PML), transcript variant 7, mRNA.

RNF88; TRIMSalpha TRIMS tripartite motif-containing 5

RNF88; TRIMSalpha TRIMS tripartite motif-containing 5

BIA2; DKFZp434C091 TRIMS8 tripartite motif-containing 58

Trif; HSD34; RNF36 TRIM69 tripartite motif-containing 69

RNF88; TRIMSalpha TRIMS tripartite motif-containing 5

SSA; RO52; SSAT;

RNF81 TRIM21 tripartite motif-containing 21

KIAA0129 TRIM14 tripartite motif-containing 14

RNF9; HERF1; RFB30;

MGC141979 TRIM10 tripartite motif-containing 10

EFP; Z147; RNF147,

ZNF147 TRIM25 tripartite motif-containing 25

HLSS5; MAIR;

KIAA1098;, MGC17233 TRIM35 tripartite motif-containing 35

RNF86; KIAA0517 TRIM2 tripartite motif-containing 2

RNF9; HERF1; RFB30;

MGC141979 TRIM10 tripartite motif-containing 10

GNIP; RNF90 TRIM7 tripartite motif-containing 7

KIAA0129 TRIM14 tripartite motif-containing 14

TRIMS50B; MGC45477 TRIMS50B tripartite motif-containing 73

4732463G12Rik TRIM65 tripartite motif-containing 65
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Common Name Gene Symbol Description

MRF1; TSBF1; RNF104;

TRIMS7; MGC26631;

MGC129860;

MGC129861 TRIMS59 tripartite motif-containing 59
FMF; MEF; TRIM20;

MGC126560;

MGC126586 MEFV Mediterranean fever
TRIMS2 Tripartite motif-containing 52
CAR; LEUS; RFP2;

DLEUS; RNF77 RFP2 tripartite motif-containing 13
KAP1; TF1B; RNF96;

TIF1B; FLJ29029 TRIM28 tripartite motif-containing 28
SS-56; RNF137;

FLJ10369; MGC126176 TRIM68 tripartite motif-containing 68
HT2A; BBS11; TATIP;

LGMD2H TRIM32 tripartite motif-containing 32

Selective over-expression/representation of specific immunomodulatory ligands in Active TB Patients:
Analysis of the distinct transcriptional profiles revealed that transcripts from the genes CD274 (PDL1) and
PCDLG2 (PDL2, CD273) are expressed only in the active TB patients (Figures 5A and B). These molecules
have been previously shown to be involved in the regulation of the immune response to both acute and
chronic viral infection (A Sharpe, Ann. Rev. Imm.). These molecules act as inhibitory co-stimulatory
receptors for the molecule PD1 in interactions between T cells and APCs, and blockade of this pathway has
been shown to restore the proliferative and effector functions of antigen specific T cells in HI'V, Hepatitis B

and C infection.

Genes under-expressed/represented in active TB: Strikingly, a number of genes known to be expressed in T
cells (some also on NK and B cells), were found to be profoundly down-regulated/under-represented in the
blood of active TB patients (Figure 3D), (but not in latent TB or healthy controls, including, CD3, CTLA-4,
CD28, ZAP-70 (T, NK and B cells), IL-7R, CD2 (also on B cells), SLAM (also on NK cells), CCR7,
GATA-3 (also in NK cells). This could indicate that gene expression was down-regulated in T, NK and B
cells during active PTB, or that the cells had been recruited elsewhere (e.g., the lung) as a result of infection
with M. tuberculosis. This is currently under investigation using flow cytometric analysis of blood from the
different patient groups, as well as by transcriptional analysis of purified populations of T cells from the

different patient groups.

Higher Stringency Statistical analysis of transcriptional profiles in latent and active TB patients versus
healthy controls. Statistical group comparison was further performed as before by identifying differentially
expressed genes between the groups using the non-parametric Kruskal-Wallis test, but now using the most
stringent multiple comparison correction for controlling Type I error (Bonferroni correction). With this
increased stringency 46 genes (P<0.1) and 18 genes (P < 0.05) were identified as differentially expressed
between groups (Figures 6 and 7; Tables 4 and 5). Of the 46 genes a large number of IFN-inducible genes,
such as STAT-1, GBP and IRF-1 were still observed to be over-expressed/represented in the blood from
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active TB patients, and either down-regulated or unchanged in the latent patients or healthy controls. A
number of these genes were also found to be over-expressed/represented in the blood of active TB patients,
even with the highest stringency analysis which still extracted genes (Bonferroni correction, P<0.05). Only 3
transcripts in active TB were still observed to be down-regulated/under-represented within the 46 gene group,
including IL-7R (expressed in T cells), the chemokine receptor CXCR3 (lost at higher statistical stringency)
and alpha Il-spectrin. The underexpression/representation of CXCR3 is of interest since this chemokine
receptor has been shown to be highly expressed in Thl cells required for protection against mycobacterial
infection, which may reflect their suppression or migration out of blood to infected tissue. Table 5 includes

18 genes, with IL7R and SPTANI1 being underrepresented/expressed in active PTB, and all others being

overrepresented/expressed and diagnostic for active disease.

Table 4. Genes significantly differentially expressed between active TB and other clinical groups.

Gene Symbol Description
FAMB84B family with sequence similarity 84, member B
CXCR3 chemokine (C-X-C motif) receptor 3
ETV7 ets variant gene 7 (TEL2 oncogene)
DUSP3 dual specificity phosphatase 3 (vaccinia virus phosphatase VH 1 -related)
WARS tryptophanyl-tRNA synthetase
CNIH4 cornichon homolog 4 (Drosophila)
STATI signal transducer and activator of transcription 1, 91kDa
IRF1 interferon regulatory factor 1
leukocyte immunoglobulin-like receptor, subfamily B (with TM and ITIM domains), member
LILRBI1 1
SIPAIL1 signal-induced proliferation-associated 1 like 1
GSDMDC1 gasdermin domain containing 1
DYNLTI1 dynein, light chain, Tctex-type 1
DKFZp761E198 | DKFZp761E198 protein
LOC400759
GBP1 guanylate binding protein 1, interferon-inducible, 67kDa
GBP5 guanylate binding protein 5
FLJ11259 damage-regulated autophagy modulator
LYPLAI lysophospholipase 1
RHBDF2 rhomboid 5 homolog 2 (Drosophila)
PLEK pleckstrin
ANKRD22 ankyrin repeat domain 22
CASP1 caspase 1, apoptosis-related cysteine peptidase (interleukin 1, beta, convertase)
FLJ39370 chromosome 4 open reading frame 32
FBXO6 F-box protein 6
GCH1 GTP cyclohydrolase 1 (dopa-responsive dystonia)
GBP4 guanylate binding protein 4
IF130 interferon, gamma-inducible protein 30
VAMPS vesicle-associated membrane protein S (myobrevin)
GBP2 guanylate binding protein 2, interferon-inducible
STX11 syntaxin 11
SPTANI1 spectrin, alpha, non-erythrocytic 1 (alpha-fodrin)
POLB polymerase (DNA directed), beta
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Gene Symbol Description

IL7R interleukin 7 receptor

APOL6 apolipoprotein L, 6

ATG3 ATG3 autophagy related 3 homolog (S. cerevisiae)

SQRDL sulfide quinone reductase-like (yeast)

PSME2 proteasome (prosome, macropain) activator subunit 2 (PA28 beta)
FLJ10379 S1 RNA binding domain 1

WDFY1 WD repeat and FYVE domain containing 1

TAP2 transporter 2, ATP-binding cassette, sub-family B (MDR/TAP)
NPC2 Niemann-Pick disease, type C2

ATF3 activating transcription factor 3

VAMP3 vesicle-associated membrane protein 3 (cellubrevin)

PSMB8 proteasome (prosome, macropain) subunit, beta type, 8 (large multifunctional peptidase?7)
JAK2 Janus kinase 2 (a protein tyrosine kinase)

Table 5. 18 genes

significantly differentially expressed between active TB and other clinical groups.

Gene Symbol Description

VAMPS vesicle-associated membrane protein 5 (myobrevin)

GBP2 guanylate binding protein 2, interferon-inducible

STX11 syntaxin 11

SPTANI1 spectrin, alpha, non-erythrocytic 1 (alpha-fodrin)

POLB polymerase (DNA directed), beta

IL7R interleukin 7 receptor

APOL6 apolipoprotein L, 6

ATG3 ATG3 autophagy related 3 homolog (S. cerevisiae)

SQRDL sulfide quinone reductase-like (yeast)

PSME2 proteasome (prosome, macropain) activator subunit 2 (PA28 beta)
FLJ10379 S1 RNA binding domain 1

WDFY1 WD repeat and FYVE domain containing 1

TAP2 transporter 2, ATP-binding cassette, sub-family B (MDR/TAP)
NPC2 Niemann-Pick disease, type C2

ATF3 activating transcription factor 3

VAMP3 vesicle-associated membrane protein 3 (cellubrevin)

PSMB8 proteasome (prosome, macropain) subunit, beta type, 8 (large multifunctional peptidase7)
JAK2 Janus kinase 2 (a protein tyrosine kinase)

Improved discrimination between patients with active and latent TB and healthy controls: The approaches
described above although able to discriminate active TB from latent TB and healthy controls are less able to
discriminate between all three clinical groups. To select discriminating genes the following approach was
used. First, genes expressed in blood from healthy individuals were compared versus latent TB patients,
using the Wilcoxon-Mann-Whitney test at a p<0.005, which yielded 89 discriminatory genes. Genes
expressed in blood from healthy individuals versus active TB patients were then compared, again using the
Wilcoxon-Mann-Whitney test but with a p<0.5, and the most stringent Bonferroni correction factor, which
yiclded a list of 30 discriminatory genes. This list was combined to give a total list of 119 discriminating
genes (Table 6). This list of genes was then used to interrogate the dataset of all clinical groups using
unsupervised clustering analysis by Pearson correlation. This analysis generated three distinct clusters of

clinical groups (Figures 8A to 8F): one cluster is composed of 11 out of 13 of the active TB patients (Figure
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8, Cluster C); a second cluster is composed of 16 out of 17 latent TB patients, and 1 active TB patient (Figure
8, Cluster B); a third cluster contains all 12 healthy controls included in the study, plus 1 active TB and 1
latent TB outlier (Figure 8, Cluster A). For each of Figures 8A to 8F, clusters of patients/clinical groups are
presented horizontally and clusters of genes are presented vertically. This pattern of
expression/representation of the whole list of 119 genes (Figure 8A) now allows discrimination of all three
clinical groups from each other: i.e., allows discrimination of Active TB, Latent TB and Healthy individuals
from each other, cach clinical group exhibiting a unique pattern of expression/representation of these 119
genes or subgroups thereof. The skilled artisan will recognize that 1,2, 3,4, 5,6, 7, 8, 10, 12, 15, 20, 25, 30,
35 or more genes may be placed in a dataset that represents a cluster of genes that may be compared across
clusters of clinical groups A (Healthy), B (Latent), C (Active), and that either alone or in combination with
other such clusters, each clinical group can exhibit a unique pattern of expression/representation obtained

from these 119 genes.

Specifically, Figure 8B demonstrates that the genes ST3GAL6, PAD14, TNFRSF12A, VAMP3, BR13,
RGS19, PILRA, NCFI1, LOC652616, PLAUR(CDS87), SIGLEC35, B3GALT7, IBRDC3(NKLAM),
ALOX5AP(FLAP), MMP9, ANPEP(APN), NALPI12, CSF2RA, IL6R(CD126), RASGRP4,
TNFSF14(CD258), NCF4, HK2, ARID3A, PGLYRP1(PGRP) are underexpressed/underrepresented in the
blood of Latent TB patients but not in the blood of Healthy individuals or of Active TB patients.

The genes presented in Figure 8C, ABCGI1, SREBF1, RBP7(CRBP4), C22orf5, FAM101B, S100P,
LOC649377, UBTD1, PSTPIP-1, RENBP, PGM2, SULF2, FAM7A1, HOM-TES-103, NDUFAF1, CES1,
CYP27A1, FLJ33641, GPR177, MID1IP1(MIG-12), PSD4, SF3A1, NOV(CCN3), SGK(SGK1), CDK5R1,
LOC642035, are shown to be overexpressed/overrepresented in the blood of Healthy control individuals but
were underexpressed/underrepresented in the blood of Latent TB patients, and to a great extent were

underexpressed/underrepresented in the blood of Active TB patients.

The pattern of genes in Figure 8D, ARSG, LOC284757, MDM4, CRNKLI1, IL8, LOC389541, CD300LB,
NIN, PHKG2, HIP1, were shown to be overexpressed/overrepresented in the blood of Healthy individuals
but were underexpressed/underrepresented in the blood of both Latent and Active TB patients. Conversely,
the genes in Figure 8D, PSMB&(LMP7), APOL6, GBP2, GBPS5, GBP4, ATF3, GCH1, VAMPS5, WARS,
LIMK1, NPC2, IL-15, LMTK2, STX11(FHL4), were shown to be overexpressed/overrepresented in the

blood of Active TB, but underexpressed/underrepresented in the blood of Latent TB patients and Healthy

control individuals.

The pattern of genes in Figure 8E, of FLJI1259(DRAM), JAK2, GSDMDCI(DF5L)(FKSG10), SIPAILI,
[2680400](KIAA1632), ACTA2(ACTSA), KCNMBI1(SLO-BETA), were all overexpressed/overrepresented

in blood from Active TB patients but not represented or even underexpressed/underrepresented in the blood

from Latent TB patients and Healthy control individuals. Conversely, the genes SPTANI,
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KIAADI79(Nnpl)(RRP1), FAMS4B(NSE2), SELM, IL27RA, MRPS34, [6940246](IL23A),
PRKCA(PKCA), CCDC41, CDS2(CDWS52), [3890241](ZN404), MCCCI1(MCCA/B), SOX8, SYNJ2,
FLJ21127, FHIT, were underexpressed/underrepresented in the blood of Active TB patients but not in the

blood of Latent TB patients or Healthy Control individuals, where they were overexpressed/overrepresented.

Many of the genes (within these 119 genes selected by this method described above) found to be
overexpressed/overrepresented in the blood of Active TB patients listed in Figures 8D and 8E, were common
to those identified by the alternative method using Highetr Stringency Analysis of transcriptional profiles in
active, latent TB patients and healthy controls described earlier (genes shown as underlined above from
Figures 8D and 8E are contained in list of genes in Figure 7, Table 5, 18 genes p<0.05; genes shown as

italicised above from Figures 8D and 8E are contained in list of genes in Figure 6, Table 4, 46 genes P<0.1).

The pattern of genes shown in Figure 8F, CD52(CDWS52), [3890241](ZNF404), MCCC1(MCCA/B), SOXS,
SYNJ2, FLJ21127, FHIT, were underexpressed/underrepresented in the blood of Active TB patients but not
in the blood of Latent TB patients or Healthy Control individuals, where they were if anything
overexpressed/overrepresented. This is also presented (overlap) in Figure 8E. Genes CDKL1(p42),
MICALCL, MBNL3, RHD, ST7(RAY 1), PPR3R1, [360739](PIPSK2A), AMFR, FLJ22471, CRAT(CAT1),
PLA2GA4C, ACOT7(ACT)(ACH1), RNF182, KLRC3(NKG2E), HLA-DPBI, were
underexpressed/underrepresented in  the blood of Healthy Control individuals, but were
overexpressed/overrepresented in the blood of the Latent TB patients, and overexpressed/overrepresented in
the blood of most Active TB patients (Figure 8F). To conclude, the aggregate pattern of expression of the
total of 119 genes in Figure 8A (broken down for legibility of genes and specificity between clinical states in
Figures 8B - 8F) that distinguishes between infected (Active TB and Latent TB) patients from non-infected
patients (Healthy Controls) and additionally, distinguishes between the two groups of infected patients, that
is Active and Latent TB patients. Many of the genes overexpressed in the blood of active TB patients via this
method were the same genes as those identified using the strictest statistical filtering (shown in Figure 7,

Table 6), and many were IFN-inducible and/or involved in endocytic cellular traffic and/or lipid metabolism.

Table 6. Genes found to be significantly differentially expressed between latent and healthy or
between active and healthy, which when used in combination differentiate between active, healthy

and latent using unsupervised pearson correlation clustering algorithms (119 genes).

Gene Symbol | Description

HMFN0839 lung cancer metastasis-associated protein

LOC653820

MIDI1IP1 MID1 interacting protein 1 (gastrulation specific G12 homolog (zebrafish))

SPTANI1 spectrin, alpha, non-erythrocytic 1 (alpha-fodrin)

NALP12 NLR family, pyrin domain containing 12

PSMBS proteasome (prosome, macropain) subunit, beta type, 8 (large multifunctional peptidase 7)
RNF182 ring finger protein 182
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Gene Symbol | Description

KCNMBI1 potassium large conductance calcium-activated channel, subfamily M, beta member 1
Interleukin 23, alpha subunit p19

CDKL1 cyclin-dependent kinase-like 1 (CDC2-related kinase)

1L8 interleukin 8

NOV nephroblastoma overexpressed gene

APOL6 apolipoprotein L, 6

KLRC3 killer cell lectin-like receptor subfamily C, member 3

SOX8 SRY (sex determining region Y)-box 8

B3GALT7 UDP-GlecNAc:betaGal beta-1,3-N-acetylglucosaminyltransferase 8

GCH1 GTP cyclohydrolase 1 (dopa-responsive dystonia)

IL6R interleukin 6 receptor

RASGRP4 RAS guanyl releasing protein 4

SGK serum/glucocorticoid regulated kinase

LOC389541 similar to CG14977-PA

MICALCL MICAL C-terminal like

VAMP3 vesicle-associated membrane protein 3 (cellubrevin)

NPC2 Niemann-Pick disease, type C2

SYNJ2 synaptojanin 2

NIN ninein (GSK3B interacting protein)

MBNL3 muscleblind-like 3 (Drosophila)

FLJ11259 damage-regulated autophagy modulator

NALP12 NLR family, pyrin domain containing 12

LIMK!

ARSG arylsulfatase G

FLJ33641 chromosome 5 open reading frame 29

PADI4 peptidyl arginine deiminase, type [V

RENBP renin binding protein

SULF2 sulfatase 2

GSDMDC1 gasdermin domain containing 1

ST7 suppression of tumorigenicity 7

RBP7 retinol binding protein 7, cellular

HK2 hexokinase 2

VAMPS vesicle-associated membrane protein 5 (myobrevin)

GPR177 G protein-coupled receptor 177

CES1 carboxylesterase 1 (monocyte/macrophage serine esterase 1)

CD52 CD52 molecule

ABCGlL ATP-binding cassette, sub-family G (WHITE), member 1

GBPS guanylate binding protein 5

MDM4 Mdm4, transformed 3T3 cell double minute 4, p53 binding protein (mouse)

SIGLECS sialic acid binding Ig-like lectin 5

ARID3A AT rich interactive domain 3A (BRIGHT-like)

KIAA0179 ribosomal RNA processing 1 homolog B (S. cerevisiac)

PSD4 pleckstrin and Sec7 domain containing 4

ALOXS5AP arachidonate 5-lipoxygenase-activating protein

CSF2RA colony stimulating factor 2 receptor, alpha, low-affinity (granulocyte-macrophage)

MMP9 matrix metallopeptidase 9 (gelatinase B, 92kDa gelatinase, 92kDa type IV collagenase)

PGLYRP1 peptidoglycan recognition protein 1

CYP27A1 cytochrome P450, family 27, subfamily A, polypeptide 1

LMTK2 lemur tyrosine kinase 2

BRI3 brain protein 13
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Gene Symbol | Description
PILRA paired immunoglobin-like type 2 receptor alpha
Zinc finger protein 404
FLJ21127 tectonic 1
GBP2 guanylate binding protein 2, interferon-inducible
ST3GAL6 ST3 beta-galactoside alpha-2,3-sialyltransferase 6
PLAUR plasminogen activator, urokinase receptor
NCF4 neutrophil cytosolic factor 4, 40kDa
JAK2 Janus kinase 2 (a protein tyrosine kinase)
SREBF1 sterol regulatory element binding transcription factor 1
SELM selenoprotein M
PPP3R1 protein phosphatase 3 (formerly 2B), regulatory subunit B, alpha isoform
PRKCA protein kinase C, alpha
PLA2G4C phospholipase A2, group IVC (cytosolic, calcium-independent)
GBP4 guanylate binding protein 4
HIP1 huntingtin interacting protein 1
PGM2 phosphoglucomutase 2
KIAA1632
S100P S100 calcium binding protein P
IL27RA interleukin 27 receptor, alpha
IL15 interleukin 15
FHIT fragile histidine triad gene
FAMB84B family with sequence similarity 84, member B
MCCC1 methylcrotonoyl-Coenzyme A carboxylase 1 (alpha)
ACOT7 acyl-CoA thioesterase 7
TNFRSF12A tumor necrosis factor receptor superfamily, member 12A
SF3A1 splicing factor 3a, subunit 1, 120kDa
TNFSF14 tumor necrosis factor (ligand) superfamily, member 14
CD300LB CD300 molecule-like family member b
alanyl (membrane) aminopeptidase (aminopeptidase N, aminopeptidase M, microsomal
ANPEP aminopeptidase, CD13, p150)
FAM7A1
RHD Rh blood group, D antigen
HOM-TES-
103 hypothetical protein LOC25900
CCD(CA41 coiled-coil domain containing 41
CRNKL1 crooked neck pre-mRNA splicing factor-like 1 (Drosophila)
NCF1 neutrophil ¢ytosolic factor 1, (chronic granulomatous disease, autosomal 1)
UBTDI1 ubiquitin domain containing 1
FLJ22471 coiled-coil domain containing 92
FAMI101B family with sequence similarity 101, member B
LOC284757
LOC649377
CDK5R1 cyclin-dependent kinase 5, regulatory subunit 1 (p35)
Full-length ¢cDNA clone CSODC025YP03 of Neuroblastoma Cot 25-normalized of Homo
sapiens (human)
MBNL3 muscleblind-like 3 (Drosophila)
PSTPIP1 proline-serine-threonine phosphatase interacting protein |
WARS tryptophanyl-tRNA synthetase
HLA-DPBI1 major histocompatibility complex, class II, DP beta 1

LOC652616
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Gene Symbol | Description

ACTA2 actin, alpha 2, smooth muscle, aorta

IBRDC3 IBR domain containing 3

PHKG2 phosphorylase kinase, gamma 2 (testis)
Phosphatidylinositol-4-phosphate 5-kinase, type II, alpha

LOC642035

AMFR

RGS19 regulator of G-protein signalling 19

C220rf5 chromosome 22 open reading frame 5

ATEF3 activating transcription factor 3

SIPA1L1 signal-induced proliferation-associated 1 like 1

MRPS34 mitochondrial ribosomal protein S34

ADAL adenosine deaminase-like

NDUFAF1 NADH dehydrogenase (ubiquinone) 1 alpha subcomplex, assembly factor 1

CRAT carnitine acetyltransferase

STX11 syntaxin 11

Different and reciprocal immune signatures in active and latent TB are revealed using a modular approach.
To yield further information on pathogenesis, the normalised per chip data was then further analyzed using a
recently described stable modular analysis framework based on pre-defined clusters of genes transcripts
shown to be coordinately expressed across a wide range of discases, and often representing a cluster of

molecules or cells related at a function level (Chaussabel et al., 2008, Immunity).

As the aim of this analysis was to yield functional information about genes contained within the
transcriptional signatures for each group, the analysis was focused on subsets of patients found to cluster
tightly together in our previous analyses, excluding outliers, reasoning that such groups would be more likely

to reveal common pathways and processes involved in the disease process.

Nine patients with active TB, six healthy controls and nine patients with latent TB were selected and used in
the modular analysis. Each comparison was performed separately, thus nine active TB patients were
compared with six healthy controls in one analysis, and then nine latent TB patients were compared with the
same six healthy controls in a separate analysis. Transcripts were filtered to exclude any not detected in at
least two individuals from either group being compared. Statistical comparisons between patient and healthy
control groups were then performed (Non parametric Wilcoxon-Mann-Whitney test, P < 0.05), in order to
identify genes that were differentially expressed between the patient group and healthy controls. These
differentially expressed genes were then separated into those upregulated / overrepresented in disease group
compared with control, and those down-regulated/underrepresented in disease group compared with control.
These lists are then analysed on a module by module basis. Differentially expressed genes are either
predominantly over-expressed or predominantly under-expressed in each module. To ensure validity each
module must have >25% of the total genes change in the direction represented and the number of genes
changing in a particular direction must be >10. To graphically present the global transcriptional changes, in

active TB versus healthy control, or latent TB versus healthy controls, spots are aligned on a grid, with each
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position corresponding to a different module based on their original definition Spot intensity indicates
proportion of differentially expressed transcripts changing in the direction shown out of the total number of
transcripts detected for that module, while spot color indicates the polarity of the change (red:
overexpressed/represented, blue: underexpressed/represented). In addition, modules’ coordinates can be
associated to functional annotations to facilitate data interpretation (Chaussabel, Immunity, 2008; and

Figures 9 and 10).

A modular map of active TB compared to healthy control (Figure 9, Table 7A — P; and Table 8) was shown
to be distinct to the map of latent TB as compared to healthy controls (Figure 10, Table 7A — F; and Table 9).
In fact these independently derived module maps from active TB and latent TB show an inverse pattern of
gene expression/representation, in modules which show changes in both disease states when compared with
healthy controls. Genes in module M2.1 associated with cytotoxic cells were underexpressed/represented
(36% - 18 genes underexpressed/represented out of 50 detected in the module, genes listed in Table 6F) in
active TB and yet overexpressed/represented (43% - 22 genes overexpressed/represented out of 51 detected
in the module, genes listed in Table 7B) in latent TB. On the other hand, a number of genes in M3.2 and
M3.3 (“inflammation”) (genes listed in Tables 6J and 6K) were overexpressed/represented in active TB
patients but underexpressed/represented in latent TB patients (genes listed in Table 7E and 7F). Likewise
genes in M1.5 (“myeloid lincage™) were overexpressed/represented in active TB (genes listed in Table 6D)
whereas they were underexpressed/represented in latent TB (genes listed in Table 7A). Genes in a module
M2.10, which did not form a coherent functional module but consisted of an apparently diverse set of genes,
were underexpressed/represented in latent TB (genes listed in Table 7D) but not over or
underexpressed/represented in active TB as compared to controls. One of these genes is the toll-like receptor
adaptor, TRAM, which is downstream of TLR-4 (LPS) and TLR-3 (dsRNA) signalling (Akira, Nat. Rev.

Imm.).

For Tables 7A to 70, relative normalized expression for active TB is given as expression in active patients
relative to control. In Tables 8A to 8F, relative normalized expression for latent TB is given as expression in

healthy controls relative to latent patients.

Table 7A M1.2 PTB v. Control, Genes Overrepresented in Active TB.

Relative
normalised
expression Common Name Gene Symbol Description
P22 _15_PTBvCSelect 09May08_
PAL2Ttest UP M1.2
X-linked Kx blood group (McLeod
2447 | KX; X1k; XKR1 XK syndrome)
CD62; GRMP; PSEL; CD62P; selectin P (granule membrane protein
2.239 | GMP140;, PADGEM; FLJ45155 SELP 140kDa, antigen CD62)
2.161 | URG EGF epidermal growth factor (beta-urogastrone)
2.133 [ JAMC; JAM-C; FLJ14529 JAM3 junctional adhesion molecule 3
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Relative
normalised
expression Common Name Gene Symbol Description
H2B; GL105; H2B.1; H2B/q;
H2BFQ; MGC129733;
2.13 | MGC129734 HIST2H2BE histone cluster 2, H2be
4.10; P410; EPB41L40;
1.889 | MGC20553; RP11-439K3.2 FRMD3 FERM domain containing 3
CKLF-like MARVEL transmembrane domain
1.875 | CKLFSF5; FLJ37521 CMTM5 containing 5
1.829 | ECM; MMRN; GPla*; EMILIN4 MMRNI1 multimerin 1
PSA; PROS; PS21; PS22; PS23;
PS24; PS25; PS 26; Protein S;
1.757 | protein Sa PROSI1 protein S (alpha)
1.752 | F13A F13A1 coagulation factor XIII, Al polypeptide
H2B/S; H2BFT; H2BFAiii;
1.698 | MGC131989 HISTIH2BK histone cluster 1, H2bk
1.638 RTN2
TMSA; HTM-alpha; TPM1-alpha;
1.59 | TPM1-kappa TPM1 tropomyosin 1 (alpha)
1419 Céorf79
BSS; GP1B; CD42B; MGC34595;
1.408 | CD42b-alpha GP1BA glycoprotein Ib (platelet), alpha polypeptide
integrin, beta 3 (platelet glycoprotein I11a,
1.338 | CD61; GP3A; GPIlla ITGB3 antigen CD61)
1.183 | CMIP; KIAA1694 CMIP c-Maf-inducing protein
Table 7B M1.3 PTB v. Control, Genes Underrepresented in Active TB.
Relative
normalised
expression Common Name Gene Symbol Description
P22 _15_PTBvCSelect 09May08
PAL2Ttest DOWN_M1.3
pleckstrin homology domain containing,
0.82 | FLJ31738; KIAA1209 PLEKHG! family G (with RhoGef domain) member 1
0.778 | SPI-B SPIB Spi-B transcription factor (Spi-1/PU.1 related)
EVI9; CTIP1; BCL11A-L;
BCL11A-S; FLJ10173; FLJ34997; B-cell CLL/lymphoma 11A (zinc finger
0.767 | KIAA1809; BCL11A-XL BCL11A protein)
0.715 | MGC20446 CYBASC3 cytochrome b, ascorbate dependent 3
0.677 | NIDD; MGC42530 ZDHHC23 zinc finger, DHHC-type containing 23
transducin-like enhancer of split 1 (E(spl)
0.629 [ ESG; ESG1; GRG1 TLE1 homolog, Drosophila)
CD79b molecule, immunoglobulin-associated
0.612 | B29; IGB CD79B beta
0.581 | LYB2; CD72b CD72 CD72 molecule
0.559 | KIAA0977 COBLL1 COBL-like 1
BASH; Ly57; SLP65; BLNK-s;
0.556 | SLP-65; MGC111051 BLNK B-cell linker
0.543 | TCL1 TCLI1A T-cell leukemia/lymphoma 1A
v-myc myelocytomatosis viral oncogene
0.518 [ c-Myc MYC homolog (avian)
0.512 [ BANK; FLJ20706; FLJ34204 BANKI1 B-cell scaffold protein with ankyrin repeats 1
0.51 [ B4; MGC12802 CD19 CD19 molecule
0.496 | FCRHI; IFGP1; IRTAS; RP11- FCRLI F¢ receptor-like 1
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Relative
normalised
expression Common Name Gene Symbol Description
36717.7, DKFZp66701421
guanine nucleotide binding protein (G
0.487 | FLJ00058 GNG7 protein), gamma 7
0.482 | FLJ21562; FLJ43762 Cl13orfl8 chromosome 13 open reading frame 18
0.477 [ BRDGI1; STAPL BRDG1 BCR downstream signaling 1
0.471 [ MGC10442 BLK B lymphoid tyrosine kinase
R1; JPO2; RAM2;
0.467 | DKFZp762L0311 CDCAT7L cell division cycle associated 7-like
0.445 [ ORP10; OSBP9; FLJ20363 OSBPL10 oxysterol binding protein-like 10
0.397 | 8HS20; N27C7-2 VPRER3 pre-B lymphocyte gene 3
0.361 | LAF4; MLLT2-like AFF3 AF4/FMR2 family, member 3
FCRL; FREB; FCRLX; FCRLb;
FCRLd; FCRLe; FCRILM1;
FCRLcl; FCRLc2; MGC4595;
0.334 | RP11-474116.5 FCRLMI1 Fc receptor-like A
Table 7C M1.4 PTB v. Control, Genes Underrepresented in Active TB.
Relative
normalised
expression Common Name Gene Symbol | Description
P22 15 PTBvCSelect 09May0
8 PAL2Ttest DOWN M1.4
0.907 FLJ12298; ZKSCAN14 ZNF394 zinc finger protein 394
0.835 | JMY; FLJ37870; MGC163496 IMY junction-mediating and regulatory protein
C1; C2; HNRNP; SNRPC;
hnRNPC; MGC104306;
MGC105117; MGC117353; heterogeneous nuclear ribonucleoprotein C
0.825 MGC131677 HNRPC (C1/C2)
SON3; BASS1; DBP-5;
NREBP; C210rf50; FLJ21099;
0.78 FLJ33914; KIAA1019 SON SON DNA binding protein
0.77 HMGE; FLJ25609 GRPELI1 GrpE-like 1, mitochondrial (E. coli)
0.747 | HEPP; FLJ20764; MGC19517 CDCA4 cell division cycle associated 4
RITA; ZNF361; ZNF463;
0.723 DKFZp686L0787 ZNF331 zinc finger protein 331
0.698 FLJ12670; FLJ20436 Cl120rf41 chromosome 12 open reading frame 41
DRBF; MMP4; MPP4; NF90;
NFAR; TCP80; DRBP76;
NFAR-1; MPHOSPH4; NF- interleukin enhancer binding factor 3,
0.698 AT-90 ILF3 90kDa
protein phosphatase 1, regulatory (inhibitor)
0.689 | TIMAP; ANKRD4; KIAA0823 PPP1R16B subunit 168
PRP21; PRPF21; SAP114;
0.678 SF3A120 SF3A1 splicing factor 3a, subunit 1, 120kDa
SDS; SWDS; CGI-97;
0.667 FLJ10917 SBDS Shwachman-Bodian-Diamond syndrome
0.665 BL11; HB15 CD83 CD83 molecule
NOT; RNR1; HZF-3; NURRI; nuclear receptor subfamily 4, group A,
0.645 TINUR NR4A2 member 2
0.62 HIRNA RNASEH1 ribonuclease H1

Table 7D M1.5 PTB v. Control, Genes Overrepresented in Active TB.
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Relative
normalised
expression | Common Name Gene Symbol | Description
P22 15 PTBvCSelect 09May0
8 PAL2Ttest UP_M1.5
dual specificity phosphatase 3 (vaccinia
2.384 | VHR DUSP3 virus phosphatase VH1-related)
4.1B; DAL1; DAL-1; erythrocyte membrane protein band 4.1-like
2.139 | FLJ37633; KIAA0987 EPB41L3 3
2.014 | HXK3; HKIII HK3 hexokinase 3 (white cell)
1.972 | HL14; MGC75071 LGALS2 lectin, galactoside-binding, soluble, 2
1.844 | KYNU KYNU kynureninase (L-kynurenine hydrolase)
1.618 | BLVR; BVRA BLVRA biliverdin reductase A
RP35; SEMB; SEMAB; sema domain, immunoglobulin domain (Ig),
CORDI10; FLJ12287; RP11- transmembrane domain (TM) and short
1.594 | 54H19.2 SEMA4A cytoplasmic domain, (semaphorin) 4A
1.535 GRN
glucosamine (N-acetyl)-6-sulfatase
1.531 | G6S; MGC21274 GNS (Sanfilippo disease I1I1D)
FOAP-10; EMILIN-2;
1.524 | FLJ33200 EMILIN2 clastin microfibril interfacer 2
1.507 | cent-b; HSA272195 CENTA2 centaurin, alpha 2
1.449 | APPS; CPSB CTSB cathepsin B
1.438 | ASGPR; CLEC4H1; Hs.12056 | ASGR1 asialoglycoprotein receptor 1
CD32; FCG2; FeGR; CD32A;
CDw32; FCGR2; IGFR2;
FCGR2AIL; MGC23887; Fc fragment of IgG, low affinity IIa,
1.433 | MGC30032 FCGR2A receptor (CD32)
1.425 | TIL4; CD282 TLR2 toll-like receptor 2
PI; A1A; AAT; PI1; ALAT;
MGC9222; PRO2275; serpin peptidase inhibitor, clade A (alpha-1
1.424 | MGC23330 SERPINAL1 antiproteinase, antitrypsin), member 1
1.413 | TEM7R; FLJ14623 PLXDC2 plexin domain containing 2
141 [ CD14 CD14 CD14 molecule
1.398 | Rab22B RAB31 RAB31, member RAS oncogene family
FEX1; FEEL-1; FELE-1;
STAB-1; CLEVER-1;
1.386 | KIAA0246 STABI1 stabilin 1
myeloid differentiation primary response
1.352 | MYDS88 MYD88 gene (88)
1.349 | MLN70; S100C S100A11 5100 calcium binding protein A1l
1.347 | FLJ22662 FLJ22662 hypothetical protein FLJ22662
CLN2; GIG1; LPIC; TPP I;
1.346 | MGC21297 TPP1 tripeptidyl peptidase 1
p75; TBPII; TNFBR; TNFR2;
CD120b; TNFR80; TNF-R75; tumor necrosis factor receptor superfamily,
1.251 | p75TNFR; TNF-R-II TNFRSF1B member 1B
1.239 | JTK9 HCK hemopoietic cell kinase
1.172 | IBA1; AIF-1; IRT-1 AlIF1 allograft inflammatory factor 1
Table 7E M 1.8 PTB v. Control, Genes Underrepresented in Active TB.
Relative
normalised
expression | Common Name Gene Symbol | Description

P22 15 PTBvCSelect 09May0
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Relative
normalised
expression | Common Name Gene Symbol | Description
8 PAL2Ttest DOWN_M1.8
DBP2; PRP8; DDX16; DEAH (Asp-Glu-Ala-His) box polypeptide
0.878 | PRO2014 DHX16 16
0.858 | ANI11; HANI1I WDR68 WD repeat domain 68
0.843 | NDR; NDR1 STK38 serine/threonine kinase 38
FLJ20097; FLI23581;
0.821 | KIAA1861 FLIJ20097 coiled-coil domain containing 132
FLJ42526; FLI45813;
0.814 | MGC71764 RSBNIL round spermatid basic protein 1-like
C9orf55; C9orf55B; FLI20686;
bA513M16.3;
0.809 | DKFZp686109113 DENND4C DENN/MADD domain containing 4C
SON3; BASS1; DBP-5;
NREBP; C21orf50; FLJ21099;
0.808 | FLJ33914; KIAA1019 SON SON DNA binding protein
phosphoinositide-3-kinase, regulatory
0.807 | p150; VPS15; MGC102700 PIK3R4 subunit 4, p150
4E-T; Clast4; F1LJ21601; eukaryotic translation initiation factor 4E
0.8 | FLJ26551 EIF4ENIF1 nuclear import factor 1
TAF5 RNA polymerase II, TATA box
binding protein (TBP)-associated factor,
0.798 | TAF2D; TAFII100 TAF5 100kDa
debranching enzyme homolog 1 (S.
0.793 | DBR1 DBR1 cerevisiae)
0.785 | SMAP; p120; SMAP2 BRDS8 bromodomain containing 8
0.785 CASP2
0.772 | TRF2; TRBF2 TERF2 telomeric repeat binding factor 2
hNUP133; FLJ10814;
0.772 | MGC21133 NUP133 nucleoporin 133kDa
0.762 | MGC4268; FLJ38552 MGC4268 AMME chromosomal region gene 1-like
PUMH?2; PUML2; FLJ36528;
KIAA0235; MGC138251;
0.761 | MGC138253 PUM2 pumilio homolog 2 (Drosophila)
BYEL; DIO1; DATF1; DIDO2;
DIDO3; DIO-1; FLJ11265;
KIAA0333; MGC16140;
C200rf158; dJ885L7.8;
0.751 | DKFZp434P1115 DIDO1 death inducer-obliterator 1
0.738 | KOXS; ZNF13 ZNF45 zinc finger protein 45
0.727 | FLJ20558 FLJ20558 chromosome 2 open reading frame 42
0.713 | FLJ32343 CWF19L2 CWF19-like 2, cell cycle control (S. pombe)
0.709 | MGC16770 RAB22A RAB22A, member RAS oncogene family
0.708 | FLJ14431 CBR4 carbonyl reductase 4
AASDH; NRPS998; 2-aminoadipic 6-semialdehyde
0.704 | NRPS1098 AASDH dehydrogenase
0.698 | ZSCAN11 ZNF232 zinc finger protein 232
0.692 | NudCL; KIAA1068 NUDCD3 NudC domain containing 3
tRNA nucleotidyl transferase, CCA-adding,
0.691 | CCAl; MtCCA,; CGI-47 TRNT1 1
RBM30; RBM4L; ZCRB3B;
0.689 | ZCCHCI15; MGC10871 RBM4B RNA binding motif protein 4B
CLF; CRN; HCRN; SYF3; crooked neck pre-mRNA splicing factor-
0.683 | MSTP021 CRNKL1 like 1 (Drosophila)
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Relative
normalised
expression | Common Name Gene Symbol | Description
ZBU1; HLTF1; RNF80;
HIP116; SNF2L3; HIP116A,;
0.676 | SMARCA3 SMARCA3 helicase-like transcription factor
SWAN; KIAA0765;
0.666 | HRIHFB2091 RBM12 RNA binding motif protein 12
0.658 | FLJ10287; FLJ11219 CCDC76 coiled-coil domain containing 76
0.654 | INTS5; KIAA1698 KIAA1698 integrator complex subunit 5
0.652 | JAN7; hIAN7; MGC27027 GIMAP7 GTPase, IMAP family member 7
0.651 | TTC20; DKFZP586B0923 KIAA1279 KIAA1279
v-ral simian leukemia viral oncogene
0.65 [ RAL; MGC48949 RALA homolog A (ras related)
MPRB; LMPB1; Céorf33; progestin and adipoQ receptor family
0.639 | FLI32521; FLJ46206 PAQRS member VIII
0.634 | FLJ11171 FLJ11171 hypothetical protein FLJ11171
LCF; IL-16; prIL-16;
FLJ16806; FLJ42735; interleukin 16 (lymphocyte chemoattractant
0.613 | FLJ44234; HsT19289 IL16 factor)
0.611 [ FLJ33226; 1190004M21Rik PYGO2 pygopus homolog 2 (Drosophila)
GLCI1G; UTP21; TAWDRP;
0.577 | TA-WDRP; DKFZp68611650 WDR36 WD repeat domain 36
FLJ20287; bA208F1.2; RP11-
0.574 | 208F1.2 TEX10 testis expressed 10
0.568 | KIAA1982 ZNF721 zinc finger protein 721
0.55 | FLJ22457; RP5-1180E21.2 DENND2D DENN/MADD domain containing 2D
0.545 | ozrfl; ZFP260 ZFP260 zing finger protein 260
GLS1; FLJ10358; KIAA0838;
0.491 | DKFZp686015119 GLS glutaminase
Table 7F M2.1 PTB v. Control, Genes Underrepresented in Active TB.
Relative
normalised
expression | Common Name Gene Symbol | Description
P22 15 PTBvCSelect 09May0
8 PAL2Ttest DOWN_M2.01
protein tyrosine phosphatase, non-receptor
0.712 | PTPMEG; PTPMEG1 PTPN4 type 4 (megakaryocyte)
0.665 | FLJ34563; MGC35163 SAMD3 sterile alpha motif domain containing 3
signal transducer and activator of
0.643 | STAT4 STAT4 transcription 4
DIL1; DIL-1; Mindin; M-
0.638 [ spondin SPON2 spondin 2, extracellular matrix protein
SLP2; SGA72M; CHR11SYT;
0.631 | KIAA1597; MGC102768 SYTL2 synaptotagmin-like 2
0.628 | DORZ1; DKFZP5640243 ABHDI14A abhydrolase domain containing 14A
LPAP; CD45-AP; protein tyrosine phosphatase, receptor type,
0.615 | MGC138602; MGC138603 PTPRCAP C-associated protein
PKCL; PKC-L; PRKCL;
MGC5363; MGC26269;
0.595 | nPKC-eta PRKCH protein kinase C, eta
0.581 | MGC33870; MGC74858 NCALD neurocalcin delta
0.566 | T11; SRBC CD2 CD2 molecule
0.554 | KLR; CD314; NKG2D; NKG2- | KLRK1 killer cell lectin-like receptor subfamily K,
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member 1

0.546 | LAX; FLJ20340 LAX1 lymphocyte transmembrane adaptor 1
0.529 | CD122; P70-75 IL2RB interleukin 2 receptor, beta
fasciculation and elongation protein zeta 1
0.515 | FEZ1 FEZ1 (zygin I)
CHK; CTK; HYL; Lsk;
HYLTK; HHYLTK;
MGC1708; MGC2101;
0.509 | DKFZp434N1212 MATK megakaryocyte-associated tyrosine kinase
0.468 | CLIC3 CLIC3 chloride intracellular channel 3
0.439 | 1C7,CD337; LY117; NKp30 NCR3 natural cytotoxicity triggering receptor 3
0.39 | TRYP2 GZMK granzyme K (granzyme 3; tryptase II)

Table 7G M2.4 PTB v. Control, Genes Underrepresented in Active TB.

Relative
normalised
expression | Common Name Gene Symbol | Description
P22 15 _PTBvCSelect 09May0
8 PAL2Ttest DOWN M2.04
ATP synthase, H+ transporting,
mitochondrial F1 complex, O subunit
0.858 | ATPO; OSCP ATP50 (oligomycin sensitivity conferring protein)
M9; elF3k; ARG134; PTD001;
HSPC029; MSTPO001; PLAC- cukaryotic translation initiation factor 3,
0.831 | 24; PRO1474 EIF3S12 subunit 12
0.822 | RPL8 RPL8 ribosomal protein L8
0.811 | EF2; EEF-2 EEF2 cukaryotic translation elongation factor 2
polymerase (RNA) II (DNA directed)
0.804 | RPB9; hRPB14.5 POLR2I polypeptide I, 14.5kDa
0.801 [ RP8; ZMYND7; MGC12347 PDCD2 programmed cell death 2
ARI2; TRIADI; FLJ10938;
0.788 | FLJ33921 ARIH2 ariadne homolog 2 (Drosophila)
Erv46; CGI-54; PRO0989;
C200rf47; NY-BR-84;
0.776 | SDBCAGS84; dJ47704.2 ERGIC3 ERGIC and golgi 3
0.771 | ART-27 UXT ubiquitously-expressed transcript
H12.3; HLC-7; PIG21; guanine nucleotide binding protein (G
0.769 | RACK1; Gnb2-rsl GNB2L1 protein), beta polypeptide 2-like 1
¢lF3h; elF3-p40; MGC102958; cukaryotic translation initiation factor 3,
0.766 | elF3-gamma EIF3S3 subunit 3 gamma, 40kDa
0.759 | HCAS6 LGTN ligatin
2PP2A; IGAAD; I12PP2A; SET translocation (myeloid leukemia-
0.758 | PHAPII; TAF-IBETA SET associated)
0.752 | ANG2 Cllorf2 chromosome 11 open reading frame?2
0.74 | C6.1B MTCPI mature T-cell proliferation 1
0.736 | LCP; HCLP-1 KLHDC2 kelch domain containing 2
0.722 | DKFZP566B023 RPL36 ribosomal protein L36
0.712 | KOX30 ZNF32 zinc finger protein 32
AMP; MGC125856;
MGC125857; MGC129961;
0.71 | DKFZp686D13177 APRT adenine phosphoribosyltransferase
GDH; MGC149525;
0.694 | MGC149526; lambda-CRY CRYLI crystallin, lambda 1
0.689 | FLJ27451; MGC102930 RPS20 ribosomal protein S20
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INT6; elF3e; EIF3-P48; ¢lF3- eukaryotic translation initiation factor 3,
0.686 | p46 EIF356 subunit 6 48kDa
LK4; hCERK; FLJ21430;
FLJ23239; KIAA1646;
MGC131878; dAS9H18.2;
0.68 | dAS9H18.3; DKFZp434E0211 | CERK ceramide kinase
0.675 | HINT; PKCI-1; PRKCNHI1 HINTI1 histidine triad nucleotide binding protein 1
nucleolar protein family A, member 2
0.675 | NHP2; NHP2P NOLA2 (H/ACA small nucleolar RNPs)
AMP; MGC125856;
MGC125857; MGC129961;
0.668 | DKFZp686D13177 APRT adenine phosphoribosyltransferase
translocase of outer mitochondrial
0.667 | TOM7 TOMMY7 membrane 7 homolog (yeast)
0.655 | SIVA; CD27BP; Siva-1; Siva-2 | SIVA SIVAL, apoptosis-inducing factor
0.646 | PBP; HCNP; PEBP; RKIP PEBP1 phosphatidylethanolamine binding protein 1
0.628 | PRP9; PRPF9; SAP61; SF3a60 | SF3A3 splicing factor 3a, subunit 3, 60kDa
FLJ12525; dJ475B7.2; RP3-
0.62 | 475B7.2 LASIL LAS1-like (S. cerevisiae)
EC45; RPL10; RPLY10;
RPYL10; FLI26304;
0.593 | MGC88603 RPL15 ribosomal protein L.15
HNRNP; JKTBP; JKTBP2; heterogeneous nuclear ribonucleoprotein D-
0.567 | 1aAUF1 HNRPDL like
small nuclear ribonucleoprotein D2
0.562 | SMD2; SNRPD1 SNRPD2 polypeptide 16.5kDa
0.549 PPIA
0.527 | LOC130074; MGC87527 LOC130074 p20
RDGBB; RDGBB1; RDGB- phosphatidylinositol transfer protein,
0.524 | BETA PITPNC1 cytoplasmic 1
0.5 | HEI10; C1401f18 CCNBI1IP1 cyclin Bl interacting protein 1
0.492 | EAP; HBP15; HBP15/L.22 RPL22 ribosomal protein L22

Table 7H M2.8 PTB v. Control, Genes Underrepresented in Active TB.

Relative
normalised
expression | Common Name Gene Symbol | Description
P22 15 _PTBvCSelect 09May0
8 PAL2Ttest DOWN_M2.08
pleckstrin homology domain containing,
0.871 | KPL1; PHR1; PHRET1 PLEKHBI1 family B (evectins) member 1
inositol polyphosphate-4-phosphatase, type
0.816 | MGC132014 INPP4B 11, 105kDa
SEP2; SEPT2; KIAA0128;
MGC16619; MGC20339; RP5-
0.732 | 876A24.2 6-Sep | septin 6
0.711 | GIL AQP3 aquaporin 3 (Gill blood group)
0.691 | FLJ36386 LZTFL1 leucine zipper transcription factor-like 1
p52; p75; PAIP; DFS70;
0.67 | LEDGF; PSIP2; MGC74712 PSIP1 PC4 and SFRS1 interacting protein 1
GRG; ESP1; GRGS; TLES;
0.669 | AES-1; AES-2 AES amino-terminal enhancer of split
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lymphotoxin beta (TNF superfamily,
0.668 | p33; TNFC; TNFSF3 LTB member 3)
rho/rac guanine nucleotide exchange factor
0.646 | KIAA0521; MGC15913 ARHGEF18 (GEF) 18
TEM3; TEM7; FLI36270;
0.634 | FLJ45632; DKFZp686F0937 PLXDC1 plexin domain containing 1
pre-B-cell leukemia homeobox interacting
0.626 | HPIP PBXIP1 protein 1
0.621 | KIAA0495; MGC138189 KIAA0495 KIAA0495
0.615 | KUP; ZNF46 ZBTB25 zinc finger and BTB domain containing 25
FLJ20729; FLJ20760; NY-BR-
0.61 | 75; MGC131963 Clorf181 chromosome 1 open reading frame 181
AAG6; PKCA; PRKACA;
MGC129900; MGC129901;
0.609 | PKC-alpha PRKCA protein kinase C, alpha
0.604 | CGI-25 NOSIP nitric oxide synthase interacting protein
FLJ20152; FLJ22155; family with sequence similarity 134,
0.602 | FLJ22179 FLJ20152 member B
0.599 | FRA3B; AP3Aase FHIT fragile histidine triad gene
WD repeat domain 74; synonyms:
FLJ10439, FLJ21730; Homo sapiens WD
0.596 | WDR74 WDR74 repeat domain 74 (WDR74), mRNA.
0.595 | E25A; BRICD2A ITM2A integral membrane protein 2A
0.587 | HPF2 ZNF84 zing finger protein 84
0.58 | SEK; HEKS; TYROL1 EPHA4 EPH receptor A4
SID1; SID-1; FLJ20174;
0.578 | B830021E24Rik SIDT1 SID1 transmembrane family, member 1
LTBP2; LTBP-3; pp6425;
FLJ33431; FLI39893;
FLJ42533; FLJ44138; latent transforming growth factor beta
0.557 | DKFZP586M2123 LTBP3 binding protein 3
V; RASGRP; hRasGRP1;
MGC129998; MGC129999;
CALDAG-GEFI; CALDAG- RAS guanyl releasing protein 1 (calcium
0.556 | GEFIL RASGRP1 and DAG-regulated)
0.546 | TTF; ARHH RHOH ras homolog gene family, member H
LAT3; LAT-2; y+LAT-2; solute carrier family 7 (cationic amino acid
0.545 | KIAA0245; DKFZp686K15246 | SLC7A6 transporter, y+ system), member 6
0.541 [ TP120 CD6 CD6 molecule
0.537 | MGC29816 CHMP7 CHMP family, member 7
DAGK; DAGK1; MGC12821;
0.53 | MGC42356; DGK-alpha DGKA diacylglycerol kinase, alpha 80kDa
0.523 [ hly9; mLY9; CD229; SLAMF3 | LY9 lymphocyte antigen 9
EMT; LYK; PSCTKZ2;
0.52 | MGC126257; MGC126258 ITK [L2-inducible T-cell kinase
TACTILE; MGC22596;
0.519 | DKFZp667E2122 CD9%6 CD96 molecule
SEP2; SEPT2; KIAA0128;
MGC16619; MGC20339; RP5-
0.518 | 876A24.2 6-Sep | septin 6
0.501 | SCAP1; SKAP55 SCAP1 sr¢ kinase associated phosphoprotein 1
FLJ12884; MGC130014;
0.49 | MGC130015 Cl0orf38 chromosome 10 open reading frame 38
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0.488 | T1, LEU1 CD5 CDS5 molecule
0.487 | MAL MAL mal, T-cell differentiation protein
0.484 | SATBI SATBI1 SATB homeobox 1
0.48 | LDH-H; TRG-5 LDHB lactate dehydrogenase B
Ray; FLJ39121; SH3 domain containing, Ysc84-like 1 (8.
0.473 | DKFZP586F1318 SH3YL1 cerevisiae)
P19; SGRF; IL-23; IL-23A;
0.466 | I1L23P19; MGC79388 IL23A interleukin 23, alpha subunit p19
KE6; FABG; HKE6; FABGL;
RING?2; H2-KE6; D6S2245E;
0.465 | dJ1033B10.9 HSD17B8 hydroxysteroid (17-beta) dehydrogenase 8
ARH; ARH1; ARH2; FHCBI;
FHCB2; MGC34705; low density lipoprotein receptor adaptor
0.456 | DKFZp586D0624 LDLRAP1 protein 1
MGC45416;
0.453 | DKFZp686C03164 OCIAD2 OCIA domain containing 2
CD172¢g; SIRPB2; SIRP-B2;
0.451 | bA77C3.1; SIRPgamma SIRPB2 signal-regulatory protein gamma
0.435 | GP40; TP41; Tp40; LEU-9 CD7 CD7 molecule
oxidoreductase NAD-binding domain
0.427 | MGC15763 MGC15763 containing 1
0.41 | AS160; DKFZp779C0666 TBC1D4 TBCI domain family, member 4
HMIC; MAN1C; MAN1A3;
0.404 | pp6318 MANICI1 mannosidase, alpha, class 1C, member 1
0.401 | Tp44; MGC138290 CD28 CD28 molecule
0.394 | FLJ12586 ZNF329 zinc finger protein 329
transcription factor 7 (T-cell specific, HMG-
0.39 | TCF-1; MG(C47735 TCF7 box)
ABLIM; LIMABI; LIMATIN;
MGC1224; FLI14564;
0.385 | KIAA0059; DKFZp781D0148 | ABLIMI actin binding LIM protein 1
family with sequence similarity 84, member
0.383 | NSE2; BCMP101 FAMS84B B
0.377 | TOSO FAIM3 Fas apoptotic inhibitory molecule 3
EEIG1; C9orf132; MGC50853; family with sequence similarity 102,
0.371 [ bA203J24.7 C9orfl132 member A
RIT1; CTIP2; CTIP-2; hRIT1- B-cell CLL/lymphoma 11B (zinc finger
0.36 | alpha BCL11B protein)
CLP24; FLJ20898;
0.33 | MGC111564 Clé6orf30 chromosome 16 open reading frame 30
TCF1ALPHA;
0.315 | DKFZp586H0919 LEF1 lymphoid enhancer-binding factor 1
BLR2; EBI1; CD197;
0.29 | CDw197; CMKBR7 CCR7 chemokine (C-C motif) receptor 7
STK37; PASKIN; KIAA0135;
DKFZP4340051; PAS domain containing serine/threonine
0.244 | DKFZp686P2031 PASK kinase
0.205 | NRP2 NELL2 NEL-like 2 (chicken)

Table 71 M3.1 PTB v. Control, Genes Overrepresented in Active TB.
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8 PAL2Ttest UP_M3.1
17.93 | MGC22805 ANKRD22 ankyrin repeat domain 22
serpin peptidase inhibitor, clade G (C1
C1IN; CINH; HAEL; HAE2; inhibitor), member 1, (angioedema,
14.86 | C1INH SERPING1 hereditary)
radical S-adenosyl methionine domain
9.425 | cig5; vigl; 2510004L01Rik RSAD2 containing 2
8.938 | BRESI1; MGC29634 EPSTI1 epithelial stromal interaction 1 (breast)
8.226 | GS3686; Clorf29 [F144L interferon-induced protein 44-like
guanylate binding protein 1, interferon-
7.566 | GBP1 GBP1 inducible, 67kDa
5.677 | p44; MTAP44 1F144 interferon-induced protein 44
4701 | LAP; PEPS; LAPEP LAP3 leucine aminopeptidase 3
IRG2; TF160; IFIT4; ISG60; interferon-induced protein with
4.401 [ RIG-G; CIG-49; GARG-49 IFIT3 tetratricopeptide repeats 3
4.091 | OIAS; IF1-4; OIASI OAS1 2',5'-oligoadenylate synthetase 1, 40/46kDa
3.947 | p100; MGC133260 OAS3 2'-5'-oligoadenylate synthetase 3, 100kDa
3.944 | G1P2; UCRP; IFI15 G1P2 ISG15 ubiquitin-like modifier
UEF1; DRIF2; C7orf6;
3.915 | FLJ39885; KIAA2005 SAMD9L sterile alpha motif domain containing 9-like
3.909 | MMTRA1B PLSCR1 phospholipid scramblase 1
XAF1; BIRC4BP;
3.792 | HSXIAPAF1 BIRC4BP XIAP associated factor-1
RIGE; SCA2; RIG-E; SCA-2;
3.731 | TSA-1 LY6E lymphocyte antigen 6 complex, locus E
C7; TF110; INP10; IP-10; crg-2;
3.726 | mob-1; SCYBL10; g[P-10 CXCL10 chemokine (C-X-C motif) ligand 10
3.668 | FBG2; FBS2; FBX6; Fbx6b FBXO6 F-box protein 6
3.652 | RNF94; STAF50; GPSTAF50 TRIM22 tripartite motif-containing 22
3.619 [ LOC129607 LOC129607 hypothetical protein LOC129607
ISGF-3; STATO1; signal transducer and activator of
3.419 | DKFZp686B04100 STATI1 transcription 1, 91kDa
3.398 | TRIP14; pS90OASL OASL 2'-5'-oligoadenylate synthetase-like
3.284 | IFP35; FLJ21753 IFI35 interferon-induced protein 35
LOC26010; DNAPTP6; viral DNA polymerase-transactivated
3.154 | DKFZp564A2416 DNAPTP6 protein 6
BAL; BALI1; FLJ26637;
FLJ41418; MGC:7868;
DKFZp666B0810; poly (ADP-ribose) polymerase family,
3.076 | DKFZp686M15238 PARP9 member 9
poly (ADP-ribose) polymerase family,
3.032 | BAL2; KIAA1268 PARP14 member 14
2.977 | RIG-B; UBCH8; MGC40331 UBE2L6 ubiquitin-conjugating enzyme E2L 6
APT1; PSF1; ABC17; ABCB2;
RING4; TAPIN; D6S114E;
FLJ26666; FLI41500; transporter 1, ATP-binding cassette, sub-
2.839 | TAP1¥0102N TAPI family B (MDR/TAP)
myxovirus (influenza virus) resistance 1,
2.814 | MX; MxA,; IF178; IFI-78K MX1 interferon-inducible protein p78 (mouse)
2.632 IRF7
2.511 | GCH; DYTS; GTPCHI1; GTP- | GCH1 GTP cyclohydrolase 1 (dopa-responsive
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CH-1 dystonia)
interferon induced transmembrane protein 1
2.434 | 9-27;, CD225; IF117; LEU13 IFITM1 (9-27)
G10P2; IFI54; ISG54; cigd2; interferon-induced protein with
2415 | IFI-54; GARG-39; ISG-54K [FIT2 tetratricopeptide repeats 2
Hled; MDAS; MDA-5;
2.414 | IDDM19; MGC133047 IFIH1 interferon induced with helicase C domain 1
P113; ISGF-3; STAT113; signal transducer and activator of
2.378 | MGC59816 STAT2 transcription 2, 113kDa
TL2; APO2L; CD253; TRAIL; tumor necrosis factor (ligand) superfamily,
2321 | Apo-2L TNFSF10 member 10
2.32 | TEL2; TELB; TEL-2 ETV7 ets variant gene 7 (TEL2 oncogene)
2.214 | OIAS; IFI-4; OIASI OAS1 2',5"-oligoadenylate synthetase 1, 40/46kDa
APT2; PSF2; ABC18; ABCB3; transporter 2, ATP-binding cassette, sub-
2.206 [ RING11; D6S217E TAP2 family B (MDR/TAP)
2.134 | MGC78578 0OAS2 2'-5'-oligoadenylate synthetase 2, 69/71kDa
2 | VRK2 VRK?2 vaccinia related kinase 2
PN-I; PSN1; UMPH; UMPH]I;
P5'N-1; eN-III; MGC27337;
1.975 | MGC87109; MGC87828 NT5C3 S'-nucleotidase, cytosolic 111
1.895 | RNF88; TRIMS5alpha TRIMS tripartite motif-containing 5
CGI-34; PNAS-2; C90rf83;
1.89 | HSPC177; SNF7DC2 CHMPS chromatin modifying protein 5
ZC3HI; PARP-12; ZC3HDC1; poly (ADP-ribose) polymerase family,
1.863 | FLJ22693 PARPI12 member 12
PKR; PRKR; EIF2AK1; cukaryotic translation initiation factor 2-
1.845 | MGC126524 EIF2AK2 alpha kinase 2
lectin, galactoside-binding, soluble, 3
1.842 | 90K; MAC-2-BP LGALS3BP binding protein
1.807 | RNF88; TRIM5alpha TRIMS tripartite motif-containing 5
1.743 | C15; onzin PLACS8 placenta-specific 8
interferon-stimulated transcription factor 3,
1.732 | p48; IRF9; IRF-9; ISGF3 ISGF3G gamma 48kDa
1.713 | CD317 BST2 bone marrow stromal cell antigen 2
ESNATL; ERAP140; FLJ45605;
MGC88425; Nbla00052;
1.665 | Nblal0993; dJ187J11.3 NCOA7 nuclear receptor coactivator 7
1.649 | FLJ39275; MGC131926 ZNFX1 zinc finger, NFX1-type containing 1
1.628 | VODI; IF141; IF175; F1.J22835 | SP110 SP110 nuclear body protein
1.627 | EFP; Z147, RNF147; ZNF147 TRIM25 tripartite motif-containing 25
1.523 | NMI NMI N-myc (and STAT) interactor
TRAP; KIAA1529;
PCTAIRE2BP; RP11-
1.505 | 508D10.1 TDRD7 tudor domain containing 7
DSH; G1P1; IF14; p136;
ADARI; DRADA; DSRAD;
1.499 | IFI-4; K88dsRBP ADAR adenosine deaminase, RNA-specific
core 1 synthase, glycoprotein-N-
acetylgalactosamine 3-beta-
1.494 | C1GALT; T-synthase CIGALTL galactosyltransferase, 1
1.478 PHF11
1.461 | SCOTIN SCOTIN scotin
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FLJ00340; FLI34579;
1.433 | DKFZp686E07254 SP100 SP100 nuclear antigen
1.415 [ FLJ45064 AGRN agrin
NFTC; OEF1; OEF2; C7orf5;
1.351 | FLJ20073; KIAA2004 SAMD9 sterile alpha motif domain containing 9
1.26 | MEL; RABS RABSA RAB8BA, member RAS oncogene family
6-16; G1P3; FAM14C; IFI616;
1.215 | IFI-6-16 G1P3 interferon, alpha-inducible protein 6

Table 7] M3.2 PTB v. Control, Genes Overrepresented in Active TB.

Relative
normalised
expression | Common Name Gene Symbol | Description
P22 15 PTBvCSelect 09May0
8 PAL2Ttest UP_M3.2
2.767 [ MGC20461 OSM oncostatin M
2.202 | FHL4; HLH4; HPLH4 STX11 syntaxin 11
LPCAT2; FLJ20481;
LysoPAFAT;
2.136 | DKFZp686H22112 AYTLI1 acyltransferase like 1
1.987 | UP; UPP; UPASE; UDRPASE | UPP1 uridine phosphorylase 1
1.969 | IL-1; IL1F2; IL1-BETA IL1B interleukin 1, beta
SAT; DC21; KFSD; SSAT;
1.886 | SSAT-1 SAT spermidine/spermine N1-acetyltransferase 1
6-phosphofructo-2-kinase/fructose-2,6-
1.862 | PFK2; IPFK2 PFKFB3 biphosphatase 3
intercellular adhesion molecule 1 (CD54),
1.755 | BB2; CD54; P3.58 ICAM1 human rhinovirus receptor
1.742 | BCL4; D19S37 BCL3 B-cell CLL/lymphoma 3
v-maf musculoaponeurotic fibrosarcoma
1.695 | KRML; MGC43127 MAFB oncogene homolog B (avian)
SRPSOX; CXCLG16; SR-
1.686 | PSOX CXCL16 chemokine (C-X-C motif) ligand 16
UDP-GlcNAc:betaGal beta-1,3-N-
1.658 | B3GN-T5; beta3Gn-T5 B3GNTS5 acetylglucosaminyltransferase 5
MLA1; ME491; LAMP-3;
1.62 | OMAS1H; TSPAN30 CD63 CD63 molecule
P21; CIP1; SDI1; WAF1;
CAP20; CDKN1; MDA-6; cyclin-dependent kinase inhibitor 1A (p21,
1.562 | p21CIP1 CDKNIA Cipl)
URAX1; TAIP-3; FAM130B;
1.548 | DKFZp566F 164 AXUDI AXINI up-regulated 1
NHES; FLJ42500; KIAA0939;
MGC138418; solute carrier family 9 (sodium/hydrogen
1.542 | DKFZp686C03237 SLCY9A8 exchanger), member 8
glutamate-ammonia ligase (glutamine
1.542 | GS; GLNS; PIG43 GLUL synthetase)
1.504 | CD87; UPAR; URKR PLAUR plasminogen acfivator, urokinase receptor
PBEF; NAMPT; MGC117256;
DKFZP666B131;
1.474 | 1110035014Rik PBEF1 pre-B-cell colony enhancing factor 1
1.472 | P47, FLJ27168 PLEK pleckstrin
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guanine nucleotide binding protein (G
145 | GNAI16 GNA15 protein), alpha 15 (Gq class)
FTH; PLIF; FTHL6; PIG15;
1.435 | MGC104426 FTH1 ferritin, heavy polypeptide 1
MGC14376; MGC149751;
1.42 | DKFZp686006159 MGC14376 hypothetical protein MGC14376
NER; UNR; LXRB; LXR-b; nuclear receptor subfamily 1, group H,
1.395 | NER-I; RIP15 NR1H2 member 2
TTP; G0S24; GOS24; TIS11; zinc finger protein 36, C3H type, homolog
1.39 [ NUP475; RNF162A ZFP36 (mouse)
E4BP4; IL3BP1; NFIL3A; NF-
1.389 | IL3A NFIL3 nuclear factor, interleukin 3 regulated
1.328 | C8FW; GIG2; SKIP1 TRIB1 tribbles homolog 1 (Drosophila)
ARI; HARI; HHARI; ariadne homolog, ubiquitin-conjugating
1.296 | UBCH7BP ARIHI enzyme E2 binding protein, 1 (Drosophila)
1.272 | FRA2; FLJ23306 FOSL2 FOS-like antigen 2
RIT; RIBB; ROC1;
1.269 | MGC125864; MGC125865 RIT1 Ras-like without CAAX 1
1.25 | RBT1 SERTAD3 SERTA domain containing 3
mitogen-activated protein kinase-activated
1.227 | MAPKAPK?2 MAPKAPK2 | protein kinase 2
PPG; PRG; PRG1; MGC9289;
1.217 | FLJ12930 PRG1 serglycin
1.181 | SEI1; TRIP-Brl SERTADI1 SERTA domain containing 1
CMT2; KIAA0110;
1.172 | MGC11282; RP1-261G23.6 MAD2L1BP MAD2L1 binding protein
UBP; SIH003; MGC129878;
1.169 | MGC129879 USP3 ubiquitin specific peptidase 3

Table 7K M3.3 PTB v. Control, Genes Overrepresented in Active TB.

Relative
normalised
expression | Common Name Gene Symbol | Description
P22 _15_PTBvCSelect 09May0
8 PAL2Ttest UP M3.3
proline-serine-threonine phosphatase
3.651 | MAYP; MGC34175 PSTPIP2 interacting protein 2
Tiff66; MGC116930;
MGC116931; MGC116932;
3.2 | MGC116933 VNNI1 vanin 1
SWI/SNF related, matrix associated, actin
Rsc6p; BAF60C; CRACD3; dependent regulator of chromatin, subfamily
2.604 [ MGC111010 SMARCD3 d, member 3
FERIL1; LGMD2B; dysferlin, limb girdle muscular dystrophy
2.157 [ FLJ00175; FLI90168 DYSF 2B (autosomal recessive)
2.091 | ASRTS5; IRAKM; IRAK-M IRAK3 interleukin-1 receptor-associated kinase 3
p6; CAGC; CGRP; MRP6;
2.082 | CAAF1; ENRAGE S100A12 S100 calcium binding protein A12
1.888 | CGI-44 SQRDL sulfide quinone reductase-like (yeast)
FAM31A,; FLJ38464;
1.819 | KIAA1608; RP11-2301.22.3 DENNDIA DENN/MADD domain containing 1A
APG3; APG3L; PC3-96; ATG3 autophagy related 3 homolog (8S.
1.736 | FLJ22125; MGC15201; ATG3 cerevisiac)
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DKFZp564M1178
1.715 | CATI1 CRAT carnitine acetyltransferase
1.703 | MGC2654; FLJ12433 MGC2654 chromosome 16 open reading frame 68
1.7 | MD-2 LY96 lymphocyte antigen 96
TBC1 domain family, member 8 (with
1.695 | AD3; VRP; HBLP1 TBC1DS8 GRAM domain)
1.663 | FLIJ20424 Cl40rf94 chromosome 14 open reading frame 94
P28; GSTTLp28;
1.638 | DKFZp686H13163 GSTO1 glutathione S-transferase omega 1
1.635 | ATRAP; MGC29646 AGTRAP angiotensin II receptor-associated protein
FAT; GP4; GP3B; GPIV;
1.572 | CHDS7; PASIV; SCARB3 CD36 CD36 molecule (thrombospondin receptor)
EI; LEL PI2; MNEIL, M/NEI; serpin peptidase inhibitor, clade B
1.547 | ELANH2 SERPINB1 (ovalbumin), member 1
1.546 | RAB32 RAB32 RAB32, member RAS oncogene family
CR3A; MOIA; CD11B; MAC- integrin, alpha M (complement component 3
1.541 | 1; MACIA; MGC117044 ITGAM receptor 3 subunit)
ALFY; ZFYVE25; KIAA0993;
1481 | MGCl6461 WDFY3 WD repeat and FYVE domain containing 3
ARHU; WRCH1; hG28K;
CDC42L1; FLI10616;
1.467 | DJ646B12.2; 1J646B12.2 RHOU ras homolog gene family, member U
SELR; SELX; MSRBI;
1.459 | HSPC270; MG(C3344 SEPX1 selenoprotein X, 1
1.432 | LTA4H LTA4H leukotriene A4 hydrolase
1.409 | VMPI1; DKFZP5661133 TMEM49 transmembrane protein 49
1.405 | MGC33054 SNXI10 sorting nexin 10
1.376 | STX3A STX3A syntaxin 3
TTG2; RBTN2; RHOM2;
1.369 | RBTNL1 LMO2 LIM domain only 2 (thombotin-like 1)
DBI; IBP; MBR; PBR; BZRP;
1.368 | PKBS; PTBR; mDRC; pk18 BZRP translocator protein (18kDa)
1.361 | CRE-BPA CREBS cAMP responsive element binding protein 5
MAY1; MGC49908; nPKC-
1.344 | delta PRKCD protein kinase C, delta
AAA; AD1; PN2; ABPP;
APPI; CVAP; ABETA, amyloid beta (A4) precursor protein
1.341 | CTFgamma APP (peptidase nexin-II, Alzheimer disease)
CRFB4; CRF2-4; D21S58,;
1.333 | D21S66; CDW210B; IL-10R2 IL10RB interleukin 10 receptor, beta
DCIR; LLIR; DDB27;
1.31 | CLECSF6; HDCGC13P CLEC4A C-type lectin domain family 4, member A
HUFI-2; FLJ20248; FLJ22683; leucine rich repeat (in FLII) interacting
1.304 | DKFZp434H2035 LRRFIP2 protein 2
(C32; CKLF1; CKLF2; CKLF3;
1.301 | CKLF4; UCK-1; HSPC224 CKLF chemokine-like factor
1.289 ACSS2
1.265 | ESP-2; HED-2 ZYX Zyxin
SH3 domain binding glutamic acid-rich
1.263 | SH3BGR; MGC117402 SH3BGRL protein like
1.239 | MTX; MTXN MTX1 metaxin 1
1.237 | ASC; TMS1; CARDS; PYCARD PYD and CARD domain containing
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Relative
normalised
expression | Common Name Gene Symbol | Description
MGC10332
a3; Stvl; Vphl; Atp6i; OC116;
OPTBI1; TIRC7; ATP6N1C; T-cell, immune regulator 1, ATPase, H+
1.233 | ATP6VOA3; OC-116kDa TCIRG1 transporting, lysosomal VO subunit A3
v-yes-1 Yamaguchi sarcoma viral related
1.223 | JTKS; FLI26625 LYN oncogene homolog
1.209 | GAIP; RGSGAIP RGS19 regulator of G-protein signalling 19
1.186 | NEU; SIALL NEU1 sialidase 1 (lysosomal sialidase)

Table 7L M3.4 PTB v. Control, Genes Underrepresented in Active TB

Relative
normalised
expression | Common Name Gene Symbol | Description
P22 15 PTBvCSeclect 09May(
8 PAL2Ttest DOWN _M3.4
Z774; FLJ10821; FLIJ45574;
0.921 | KIAA0399 ZZEF1 zinc finger, ZZ-type with EF-hand domain 1
TILZ4a; TILZ4b; TILZ4c;
0.905 | KIAA0669 TSC22D2 TSC22 domain family, member 2
0.891 | XTP2; BAT2-iso BAT2D1 BAT2 domain containing 1
0.885 | U2AF65 U2AF2 U2 small nuclear RNA auxiliary factor 2
PEST proteolytic signal containing nuclear
0.878 | DKFZp781124156 PCNP protein
0.876 | NY-CO-1; FLJ10051 SDCCAGL serologically defined colon cancer antigen 1
GCP16; HSPC041; MG(C4876;
0.868 | MGC21096; GOLGA3AP1 GOLGA7 golgi autoantigen, golgin subfamily a, 7
CPR3; DJA2; DNAJ; DNJ3; Dnal (Hsp40) homolog, subfamily A,
0.866 | RDJ2; HIRIP4; PRO3015 DNAJA2 member 2
B2-1; SEC7; D17S811E;
FLJ34050; FLJ41900; pleckstrin homology, Sec7 and coiled-coil
0.863 | CYTOHESIN-1 PSCD1 domains 1(cytohesin 1)
SRrp86; SR1p508;
0.855 | MGC133045; DKFZp564B176 | SFRS12 splicing factor, arginine/serine-rich 12
GTPase activating protein (SH3 domain)
0.84 | G3BP2 G3BP2 binding protein 2
hect (homologous to the E6-AP (UBE3A)
carboxyl terminus) domain and RCC1
0.831 [ p532; p619 HERC1 (CHC1)-like domain (RLD) 1
DKFZP56400523; HSPC304; | DKFZP56400
0.826 | DKFZp686D1651 523 hypothetical protein DKFZp56400523
0.823 | TSPYL TSPYL1 TSPY-like 1
KIP1; MEN4; CDKN4; cyclin-dependent kinase inhibitor 1B (p27,
0.82 | MEN1B,; P27KIP1 CDKNI1B Kipl)
SA2; SA-2; FLJ25871;
bA51701.1; DKFZp686P168;
0.82 | DKFZp781H1753 STAG2 stromal antigen 2
HR21; MCD1; NXP1; SCC1;
hHR21; HRAD21; FLJ25655;
0.815 [ FLJ40596; KIAA0078 RAD21 RAD21 homolog (S. pombe)
0.808 | GCC185; KIAA0336 GCC2 GRIP and coiled-coil domain containing 2
dual specificity phosphatase 11 (RNA/RNP
0.806 | PIR1 DUSPI11 complex 1-interacting)
0.804 | AS3; CG008; PDS5B; APRIN androgen-induced proliferation inhibitor
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Relative
normalised
expression | Common Name Gene Symbol | Description
FLJ23236; KIAA0979; RP1-
267P19.1
0.803 LOC58486
0.798 SLTM
ubiquitin protein ligase E3A (human
AS; ANCR; E6-AP; HPVE6A; papilloma virus E6-associated protein,
0.795 | EPVE6AP; FLJ26981 UBE3A Angelman syndrome)
0.793 | DKFZp686C1054 THUMPDI1 THUMP domain containing 1
sirtuin (silent mating type information
0.791 | SIR2L1 SIRT1 regulation 2 homolog) 1 (8. cerevisiae)
0.79 | FLJ40359 TPP2 tripeptidyl peptidase II
0.789 | DKFZP564D172 CSorf21 chromosome 5 open reading frame 21
PALBH; CALPAINT;
0.788 | FLJ36423 CAPN7 calpain 7
0.775 | KIAA1116 RBM16 RNA binding motif protein 16
DCNI1, defective in cullin neddylation 1,
0.771 | FLJ42355; KIAA0276 DCUNI1D4 domain containing 4 (S. cerevisiae)
Rhe; FLI33619;
0.768 | DKFZp586K0717 FIP1L1 FIP1 like 1 (8. cerevisiae)
RCP9; RCP; CRCP; CGRP- calcitonin gene-related peptide-receptor
0.766 | RCP; MGC111194 RCP9Y component protein
DIF3; LZK1; DIF-3; LCRGI;
ZFP403; FLJ21230; FLJ22561;
0.764 | FLJ42090 ZNF403 zing finger protein 403
ADO13; CReMM; KISH2; chromodomain helicase DNA binding
0.76 | PRIC320 CHD9 protein 9
0.757 | VACM1; VACM-1 CULS cullin 5
0.755 | MGC13407 NUP54 nucleoporin 54kDa
ENTH; EPN4; EPNR; CLINT;
0.751 | EPSINR; KIAA0171 ENTH clathrin interactor 1
SEC24 related gene family, member B (S.
cerevisiae); synonyms: SEC24, MGC48822;
isoform a is encoded by transcript variant 1;
secretory protein 24; Sec24-related protein
B; protein transport protein Sec24B; Homo
sapiens SEC24 related gene family, member
B (S. cerevisiae) (SEC24B), transcript
0.743 | SEC24B SEC24B variant 1, mRNA.
HAKAI; RNF188; FLJ23109; Cas-Br-M (murine) ecotropic retroviral
0.742 | MGC163401; MGC163403 CBLL1 transforming sequence-like 1
XE7; 721P; XE7Y; CCDC133;
CXYorf3; DXYS155E;
MGC39904; MGC125365;
0.738 | MGC125366 DXYSI155E splicing factor, arginine/serine-rich 17A
NGB; CRFG; FLJ10686;
0.737 | FLJ10690; FLI39774 GTPBP4 GTP binding protein 4
VELI3; LIN-7C; MALS-3;
0.734 | LIN-7-C; FLJ11215 LIN7C lin-7 homolog C (C. elegans)
JTKS; RYK]1; JTK5A;
0.732 | D3S3195 RYK RYK receptor-like tyrosine kinase
keratin 10 (epidermolytic hyperkeratosis;
0.731 | K10; KPP; CK10 KRT10 keratosis palmaris et plantaris)
0.728 | CYP-M; MG(C22229 CYP20A1 cytochrome P450, family 20, subfamily A,
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expression | Common Name Gene Symbol | Description
polypeptide 1
cysteine and histidine-rich domain
0.725 | CHP1 CHORDC1 (CHORD)-containing 1
0.724 | NET1A; ARHGEFS NETI1 neuroepithelial cell transforming gene 1
ZF5; ZBTB14; ZNF478,;
0.723 | MGC126126 ZFP161 zin¢ finger protein 161 homolog (mouse)
0.718 | JAKIA; JAKIB JAK1 Janus kinase 1 (a protein tyrosine kinase)
p5; p6; RRP45; PMSCLI;
0.717 | Rrp45p; PM/Scl-75 EXOSC9 exosome component 9
nuclear receptor subfamily 3, group C,
0.716 | GR; GCR; GRL; GCCR NR3Cl1 member 1 (glucocorticoid receptor)
0.713 | L9mt MRPL9 mitochondrial ribosomal protein L9
phosphoinositide-3-kinase, regulatory
0.705 | GRBI; p85-ALPHA PIK3R1 subunit 1 (p85 alpha)
0.7 [ MST4; MASK MASK serine/threonine protein kinase MST4
UPF3 regulator of nonsense transcripts
0.7 | UPF3; HUPF3A; RENT3A UPEF3A homolog A (yeast)
pl7; YBL1; CHRAC17; polymerase (DNA directed), epsilon 3 (p17
0.698 | CHARAC17 POLE3 subunit)
0.694 | PCGF4; RNF51; MGC12685 PCGF4 BMII polycomb ring finger oncogene
MIF2; CENPC; hep-4; CENP-
0.692 | C CENPCI1 centromere protein C 1
YAF9; GAS41; NUBI-1;
4930573H17Rik;
0.686 | B230215M10Rik YEATS4 YEATS domain containing 4
R3HDM; FLI23334;
0.679 | KIAA0029 R3HDM1 R3H domain containing 1
FBX21; FLJ90233; KIAA0875;
0.676 | MGC26682; DKFZp434G058 FBXO021 F-box protein 21
GRIPE; TULIP1; KIAA0884;
DKFZp566D133; GTPase activating Rap/RanGAP domain-
0.665 | DKFZp667F074 GARNLI like 1
BRL; BRPF1; BRPF2;
0.663 | DKFZp686F0325 BRD1 bromodomain containing 1
TIFIA; MGC104238; RRN3 RNA polymerase 1 transcription
0.651 | DKFZp566E104 RRN3 factor homolog (S. cerevisiae)
0.65 | DKFZP586L0724 NOL11 nucleolar protein 11
0.645 | FLJ20628; DKFZp56412178 FLJ20628 hypothetical protein FLJ20628
FLJ21657; MGC90226;
0.642 | MGC149524 FLJ21657 chromosome 5 open reading frame 28
NS3TP1; FLJ20752;
0.638 | NBLA00058 ASNSD1 asparagine synthetase domain containing 1
MEX3C; BM-013; MEX-3C;
0.636 | RNF194; FLJ38871 RKHD2 ring finger and KH domain containing 2
reticulocalbin 2, EF-hand calcium binding
0.628 | E6BP; ERC55; ERC-55 RCN2 domain
0.613 | PHLL1 CRY1 cryptochrome 1 (photolyase-like)
cdcl4; hCDC14; Cdcl4Al; CDC14 cell division ¢ycle 14 homolog A
0.612 | Cdcl4A2 CDCI14A (S. cerevisiae)
LCA; LYS5; B220; CD45; protein tyrosine phosphatase, receptor type,
0.576 | T200; GP180 PTPRC C
PBF; PRF1; HDBP2; PRF-1;
0.521 | Si-1-8-14; DKFZp434K1210 ZNF395 zing finger protein 395
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Table 7M M3.6 PTB v. Control, Genes Underrepresented in Active TB.

Relative
normalised
expression | Common Name Gene Symbol | Description
P22_15_PTBvCSelect_09May0
8 PAL2Ttest DOWN_M3.6
0.898 | ABHS; ORF20; TTDNI1 C7orfl1 chromosome 7 open reading frame 11
general transcription factor I1H, polypeptide
0.852 | BTF2; TFIIH GTF2H1 1, 62kDa
0.845 | MGC51029 FUNDC1 FUN14 domain containing 1
0.844 | SCOCO; HRIHFB2072 SCOC short coiled-coil protein
mitochondrial translational initiation factor
0.839 [ IF-3mt; IF3(mt) MTIF3 3
DABI; MPRP-1; YKRO087C;
ZMPOMAL; FLJ33782; OMA homolog, zinc metallopeptidase (S.
0.816 [ 2010001009Rik OMA1 cerevisiag)
0.815 LOC644560
JNKK; MEK4; MKK4; SEK1;
JNKX1; SERK1; MAPKK4;
0.795 | PRKMK4 MAP2K4 mitogen-activated protein kinase kinase 4
0.775 | REPA2; RPA32 RPA2 replication protein A2, 32kDa
Alport syndrome, mental retardation,
midface hypoplasia and elliptocytosis
0.765 | AMMERCI1 AMMECRI1 chromosomal region, gene 1
CBX; M31; MOD1; HP1- chromobox homolog 1 (HP1 beta homolog
0.741 | BETA; HP1Hs-beta CBX1 Drosophila )
dihydrolipoamide S-acetyltransferase (E2
component of pyruvate dehydrogenase
0.739 | DLTA; PDCE2; PDC-E2 DLAT complex)
AHAI, activator of heat shock 90kDa
0.732 | p38; AHAL; Cl4orf3 AHSAI1 protein ATPase homolog 1 (yeast)
vezatin, adherens junctions transmembrane
0.731 | VEZATIN; DKFZp761C241 VEZT protein
0.728 | HDPY-30 LOCB84661 dpy-30-like protein
DERP6; MST071; HSPC002;
0.727 | MSTP071 Cl70rf81 chromosome 17 open reading frame 81
EFG; GFM; EFG1; EFGM;
EGF1; hEFG1; COXPDI;
FLJ12662; FLI13632;
0.723 | FLJ20773 GFM1 G elongation factor, mitochondrial 1
MGC3232; hAtNOST;
0.721 | mAINOSI1 C4orfl4 chromosome 4 open reading frame 14
0.72 | P15RS; FLJ10656; MGC19513 | P15RS hypothetical protein FLI10656
0.719 | MGC9912 Cl4orf126 chromosome 14 open reading frame 126
CCR4-NOT transcription complex, subunit
0.704 | CCR4; KIAA1194 CNOT6 6
PRED31; HSPC230;
0.7 | FLI34245; RP11-5919.1 Céorf203 chromosome 6 open reading frame 203
gamma tubulin ring complex protein (76p
0.696 | 76P; GCP4 76P gene)
0.694 | FLI10422 ELP3 elongation protein 3 homolog (S. cerevisiae)
0.677 | MGC13379 MGC13379 HSPC244
CCTE; KIAA0098; CCT- chaperonin containing TCP1, subunit 5
0.677 | epsilon; TCP-1-epsilon CCT5 (epsilon)
0.675 MTMRI12
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ABRALI; FLJ11520; FLI12642;
0.671 | FLJ13614 FLJ13614 coiled-coil domain containing 98
0.671 | CDGL; CDGS; CDGla PMM2 phosphomannomutase 2
2-oxoglutarate and iron-dependent
0.646 | TPA1; FLJ10826; KIAA1612 OGFOD1 oxygenase domain containing 1
0.641 | HV1; MGC15619 MGCI15619 hydrogen voltage-gated channel 1
0.639 | J1J3; ZCSL3 ZCSL3 DPH4, J1J3 homolog (S. cerevisiae)
GI008; RPMS13; MRP-S13;
MRP-S26; NY-BR-87;
0.631 | C200rf193; dJ534B8.3 MRPS26 mitochondrial ribosomal protein S26
0.63 | RPMS6; MRP-S6; C21orfl101 MRPS6 mitochondrial ribosomal protein S6
CGI-55; CHD3IP; HABPAL,;
PAIRBP1; FLJ90489; PAI-
0.622 | RBP1; DKFZp564M2423 SERBP1 SERPINE1 mRNA binding protein 1
MRP-S14; HSMRPS14;
0.621 | DJ262D12.2 MRPS14 mitochondrial ribosomal protein S14
LOC153364; MGC46734; similar to metallo-beta-lactamase
0.542 | DKFZp686P15118 LOC153364 superfamily protein

Table 7N M3.7 PTB v. Control, Genes Underrepresented in Active TB.

Relative
normalised
expression | Common Name Gene Symbol | Description
P22_15_PTBvCSelect_09May0
8 PAL2Ttest DOWN M3.7
RED; CSA2; MGC59741; IK
0.914 | protein IK IK cytokine, down-regulator of HLA II
differentially expressed in FDCP 6 homolog
0.875 | IBP DEF6 (mouse)
0.861 [ NATS3; dJ1002M8.1 NATS N-acetyltransferase 5
0.857 | OFOXD; OFOXD1; FLJ20308 | ALKBHS alkB, alkylation repair homolog 5 (E. coli)
0.848 | H-IDHB; MGC903; FLJ11043 | IDH3B isocitrate dehydrogenase 3 (NAD+) beta
0.846 | PGR1; PAM14 MRFAPI1 Mof4 family associated protein 1
NADH dehydrogenase (ubiquinone) 1 alpha
0.845 | B17.2; DAP13 NDUFA12 subcomplex, 12
0.836 | MGC11134 TRPT1 tRNA phosphotransferase 1
0.832 | H-1(3)mbt-1 L3MBTL2 1(3)mbt-like 2 (Drosophila)
0.831 [ HSCARG; FLJ25918 HSCARG NmrA-like family domain containing 1
ATP-binding cassette, sub-family F
0.817 | ABC27; ABC50 ABCF1 (GCN20), member 1
0.816 | LOC124512 LOC124512 hypothetical protein LOC124512
0.815 [ HSPC203 Cl4orfl12 chromosome 14 open reading frame 112
exosome component 1; synonyms: p13,
CSL4, SKI4, Csldp, Ski4p, hCsl4p, CGI-
108, RP11-452K12.9; homolog of yeast
exosomal core protein CSL4; 3'-5'
exoribonuclease CSL4 homolog; CSL4
exosomal core protein homolog; Homo
sapiens exosome component 1 (EXOSC1),
0.814 | EXOSC1 EXOSCI mRNA.
0.81 | pl4; DOC-1R; FLJ10636 CDK2AP2 CDK?2-associated protein 2
0.81 | MGC14833; bA6B20.2 Céorf125 chromosome 6 open reading frame 125
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0.809 [ SRP68 SRP68 signal recognition particle 68kDa
MGC3320; FLJ14936; RP5- PRP38 pre-mRNA processing factor 38
0.805 [ 965L7.1 PRPF38A (yeast) domain containing A
DEAD (Asp-Glu-Ala-Asp) box polypeptide
0.805 | DBP-RB; UKVHSd DDX1 1
0.804 [ ACRP; FSA-1; MGC20134 SPAGT7 sperm associated antigen 7
MDHA; MOR2; MDH-s;
0.802 | MGC:1375 MDH 1 malate dehydrogenase 1, NAD (soluble)
0.801 [ MDS016; RPMS21; MRP-S21 | MRPS21 mitochondrial ribosomal protein S21
AIBP; MGC119143;
0.8 | MGC119144; MGC119145 APOA1BP apolipoprotein A-I binding protein
ERV29; FLJ22993;
0.8 | MGC102753 SURF4 surfeit 4
0.797 | MGC874 CXorf26 chromosome X open reading frame 26
0.795 | FLJ22789 Cl2o0rf26 chromosome 12 open reading frame 26
RC68; INT11; RC-68; INTS11;
CPSF73L; FLJ13294; cleavage and polyadenylation specific factor
0.795 | FLJ20542 CPSF3L 3-like
0.793 | HSPC196 HSPC196 transmembrane protein 138
0.79 | DS-1 ICT1 immature colon carcinoma transcript 1
SIAHBP1; FIR; PUF60;
0.789 [ RoBPI; FLJ31379 SIAHBP1 fuse-binding protein-interacting repressor
bMRP36a; MGC17989;
0.788 | MGC48892 MRPLA43 mitochondrial ribosomal protein 1.43
0.788 | HIT-17 HINT2 histidine triad nucleotide binding protein 2
DCNI1, defective in cullin neddylation 1,
0.785 | MGC2714; FLJ32431 DCUNID5 domain containing 5 (8. cerevisiae)
0.784 | WDC146; FLJ11294 WDR33 WD repeat domain 33
0.775 | N27C7-4; MGC70831 C220rfl6 chromosome 22 open reading frame 16
0.774 LOC653709
0.772 | CGI-138; HSPC329; MRP-523 | MRPS23 mitochondrial ribosomal protein S23
P54; NMT55; NRB54; non-POU domain containing, octamer-
0.769 | P54NRB NONO binding
NSE2; MMS21; C8orf36; non-SMC element 2, MMS21 homolog (S.
0.764 | FLJ32440 C8orf36 cerevisiae)
0.764 | C8orf40 C8orf40 chromosome 8 open reading frame 40
0.763 | FLJ31795 CCDC43 coiled-coil domain containing 43
0.755 | NSE1 NSMCE1 non-SMC element 1 homolog (8. cerevisiag)
MY105; THY28; MDS012;
HSPC144; THY28KD;
0.753 | MGC12187 THYNI1 thymocyte nuclear protein 1
nudix (nucleoside diphosphate linked
0.752 | YSA1H; hYSAHI1 NUDTS moiety X)-type motif 5
0.751 [ TOK-1 BCCIP BRCA?2 and CDKNI1A interacting protein
VARSL; VARS2L; valyl-tRNA synthetase 2, mitochondrial
0.747 | MGC138259; MGC142165 VARSL (putative)
0.732 | FLJ13657, RP11-337A23.1 C9orf82 chromosome 9 open reading frame 82
0.728 | GLOD2 MCEE methylmalonyl CoA epimerase
0.728 | C40 C2orf29 chromosome 2 open reading frame 29
hypothetical protein LOC84792; Homo
sapiens hypothetical protein LOC84792
0.726 | MGC12966 MGC12966 (MGC12966), mRNA.
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0.722 | FLJ14803 FLJ14803 hypothetical protein FLJ14803
0.717 | HSPC335; MRP-S24 MRPS24 mitochondrial ribosomal protein S24
RALBP1 associated Eps domain containing
0.716 | RALBPI REPSI 1
CCR4-NOT transcription complex, subunit
0.712 | CAF1; hCAF-1 CNOT7 7
0.711 | A1U; UBIN; Clorf6 UBQLN4 ubiquilin 4
0.71 | CGI-118; MGC13323 MRPL48 mitochondrial ribosomal protein L48
Gm83; HSPCO064;
MGC126859; MGC138247;
0.701 | DKFZP56400463 WDSOF1 WD repeats and SOF1 domain containing
mitochondrial methionyl-tRNA
0.701 | FMT1 MTFMT formyltransferase
0.697 | DKFZp686E10109 NUDCD2 NudC domain containing 2
0.697 [ MGC11321 MRPL45 mitochondrial ribosomal protein 145
nudix (nucleoside diphosphate linked
0.691 | SDOS; MGC11275 NUDTI16L1 moiety X)-type motif 16-like 1
0.683 [ FLJ20989 C8orf33 chromosome 8 open reading frame 33
AKS6; FIX; AK3L1; AKL3L;
0.681 | AKL3L1 AK3 adenylate kinase 3
0.671 [ RIP; HRIP; MGC4189 RIP RPA interacting protein
PRPS8 pre-mRNA processing factor 8
0.666 | PRP8; RP13; HPRP8; PRPCS PRPF8 homolog (8. cerevisiac)
PCMT; PPMT; PCCMT;
HSTE14; MST098; MSTP098; isoprenylcysteine carboxyl
0.664 | MGC39955 ICMT methyltransferase
YTMI1; FLJ10881; FLJ12719;
0.66 | FLJ12720 WDR12 WD repeat domain 12
phosphatidylinositol glycan anchor
0.646 | GAB1; CDC91L1; MGC40420 | CDC91L1 biosynthesis, class U
0.613 | MGC4248 Cl0orf58 chromosome 10 open reading frame 58
0.613 | senl5 Clorf19 chromosome 1 open reading frame 19
0.599 | MGC2404 ACBD6 acyl-Coenz A binding domain containing 6

Table 70 M3.8 PTB v. Control, Genes Underrepresented in Active TB.

Relative
normalised
expression | Common Name Gene Symbol | Description
P22_15_PTBvCSelect_09May0
8 PAL2Ttest DOWN M3.8
MAP; RUSC3; SGSM3;
0.841 | DKFZp761D051 RUTBC3 RUN and TBC1 domain containing 3
0.84 | FLJ13848 FLJ13848 N-acetyltransferase 11
0.827 | HEL308; MGC20604 HEL308 DNA helicase HEL308
0.826 | dgkd-2; DGKdelta, KIAA0145 | DGKD diacylglycerol kinase, delta 130kDa
0.814 | DKFZp779L2418 SFRS14 splicing factor, arginine/serine-rich 14
HMMH; MUTM; OGH1;
0.814 | HOGG1 0GG1 8-oxoguanine DNA glycosylase
PRO9856; LAVS3040;
DKFZp434D0711;
0.808 | DKFZp686L0539 BRD9 bromodomain containing 9
0.807 | HCDI Cl4orfl124 chromosome 14 open reading frame 124
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GTF2D; SCA17; TFIID;
GTF2D1; MGC117320;
0.798 | MGC126054; MGC126055 TBP TATA box binding protein
ZIS; ZIS1; Z1S2; ZNF265;
FLJ41119; DKFZp686J1831; zinc finger, RAN-binding domain
0.772 | DKFZp686N09117 ZNF265 containing 2
0.764 OGT
MTMRS; C8orf9; LIP-STYX;
0.762 | MGC126672; DKFZp434K171 | MTMR9 myotubularin related protein 9
0.76 | TDP-43 TARDRBP TAR DNA binding protein
0.754 | FPM315; ZKSCAN12 ZNF263 zing finger protein 263
C42; CGI-05; HSPC167;
C200rf34; CDK5RAPL.3; CDKS5 regulatory subunit associated protein
0.754 | CDK5RAP1.4 CDK5RAP1 1
P50; P85; PAK3; PIXB;
COOL1; P50BP; P85SPR;
BETA-PIX; KIAA0142;
KIAA0412; P85COOLI; Rho guanine nucleotide exchange factor
0.747 | Nbla10314; DKFZp761K1021 | ARHGEF7 (GEEF) 7
NAC; CARD7; NALP1;
SLEV1; DEFCAP; PP1044;
VAMASI; CLR17.1;
KIAA0926; DEFCAP-L/S;
0.745 | DKFZp58601822 NALP1 NLR family, pyrin domain containing 1
0.744 | KIAA0388 EZH1 enhancer of zeste homolog | (Drosophila)
0.741 | MGC19570; dJ34B21.3 C60rf130 chromosome 6 open reading frame 130
0.737 | RP11-336K24.1 KIAA0907 KIAA0907
LAM; TSC; KIAA0243;
0.732 | MGC86987 TSCl1 tuberous sclerosis 1
LRS; LEUS; LARS1; LEURS;
PIG44; RNTLS; HSPC192;
hr025Cl; FLJ10595; FLI21788;
0.725 | KIAA1352 LARS leucyl-tRNA synthetase
0.724 | HZF1 ZNF266 zinc finger protein 266
bromodomain PHD finger transcription
0.72 | FACI; FALZ; NURF301 FALZ factor
FLJ12892; FLI41065;
0.72 | DKFZp434L1050 CCDC14 coiled-coil domain containing 14
single immunoglobulin and toll-interleukin
0.708 | TIR8;, MGC110992 SIGIRR 1 receptor (TIR) domain
0.7 [ FLJ21007; RP11-459E2.1 TDRD3 tudor domain containing 3
0.691 | CGI75; mtTFB; CGI-75 TFB1IM transcription factor B1, mitochondrial
0.689 | FP977; FLJ12270; MGC11230 | WDR59 WD repeat domain 59
0.684 | TS11 ASNS asparagine synthetase
0.677 | MGC111199 NIT2 nitrilase family, member 2
0.675 ASBI1
activating transcription factor 7 interacting
0.663 | MCAF2; FLJ12668 ATF71P2 protein 2
polymerase (RNA) III (DNA directed)
0.648 | SIN; RPC5 POLR3E polypeptide E (80kD)
BMS1 homolog, ribosome assembly protein
0.646 | BMS1L; KIAA0187 BMSIL (yeast)
0.636 | CBX7 CBX7 chromobox homolog 7
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PAN2; hPAN2; FLJ39360;
0.63 | KIAA0710 USP52 ubiquitin specific peptidase 52
MSK1; RLPK; MSPK1; ribosomal protein S6 kinase, 90kDa,
0.623 | MGCI1911 RPS6KAS polypeptide 5
SYBI1; VAMP-1; vesicle-associated membrane protein 1
0.612 | DKFZp686H12131 VAMPI1 (synaptobrevin 1)
chromodomain helicase DNA binding
0.601 | ALC1; CHDL; FLJ22530 CHDIL protein 1-like
0.587 | KIAA0355 KIAAO0355 KIAA0355
0.557 [ KIAA1615 ZNF529 zinc finger protein 529
0.554 [ MGC2146 IL11RA interleukin 11 receptor, alpha
0.552 | RNF84; MGC:39780 TRAFS TNF receptor-associated factor 5
FLJ11795; MGC126013;
0.551 [ MGC126014 FLJ11795 ankyrin repeat domain 55
0.548 | DKFZp68601788 MTX3 metaxin 3
D site of albumin promoter (albumin D-box)
0.544 | DABP DBP binding protein
0.541 | FISH; SH3MDI1 SH3PXD2A SH3 and PX domains 2A
0.524 | CLAX; LLT1; OCIL CLEC2D C-type lectin domain family 2, member D
HPF1; FLJ11015; FLJ14876;
0.518 [ FLJ90585; MG(C33853 ZNF83 zing finger protein 83
ZCW4; ZCWCC2; FLJ11565;
0.514 | dJ75H8.2 MORC4 MORC family CW-type zinc finger 4
RTS; TYMSAS; RTS beta;
0.512 | HSRTSBETA; RTS alpha ENOSF1 enolase superfamily member 1
0.483 | C7orf32; ATP6VOE2L ATP6VOE2L ATPase, H+ transporting VO subunit €2
PLC1; PLC-II; PLC148;
0.458 | PLCgammal PLCG1 phospholipase C, gamma 1
RLK; TKL; BTKL; PTK4;
0.428 | PSCTKS; MGC22473 TXK TXXK tyrosine kinase
T14; S152; Tp55; TNFRSF7;
0.367 | MGC20393 TNFRSF7 CD27 molecule
Table 7P M3.9 PTB v. Control, Genes Underrepresented in Active TB.
Relative
normalised
expression | Common Name Gene Symbol | Description
P22 _15_PTBvCSelect 09May0
8 PAL2Ttest DOWN_M3.9
ATP-binding cassette, sub-family D (ALD),
0.869 | ABC43; PMP70; PXMP1 ABCD3 member 3
0.86 | SPG8; MGC111053 KIAA0196 KIAA0196
PUMH; HSPUM; PUMHI1;
0.859 | PUMLI1; KTAA0099 PUMI1 pumilio homolog [ (Drosophila)
ASF; SF2; SF2p33; SRp30a; splicing factor, arginine/serine-rich 1
0.856 | MGC5228 SFRS1 (splicing factor 2, alternate splicing factor)
0.848 | DKFZp779N2044 KIAA0528 KIAA0528
asparagine-linked glycosylation 6 homolog
(S. cerevisiae, alpha-1,3-
0.843 | ALG6 ALG6 glucosyltransferase)
MGC111579;
0.829 | DKFZp781B11202 DARS aspartyl-tRNA synthetase
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Relative
normalised
expression | Common Name Gene Symbol | Description
0.829 [ ADDL ADD3 adducin 3 (gamma)
KOX18; ZNF36; PHZ-37;
ZNF139; MGC138429; zinc finger with KRAB and SCAN domains
0.829 | 9130423L19Rik ZKSCAN1 1
0.826 | RPD3; YAF1 HDAC2 histone deacetylase 2
UDP-N-acetyl-alpha-D-
galactosamine:polypeptide N-
acetylgalactosaminyltransferase 11
0.825 | FLJ21634; MGC71630 GALNTI11 (GalNAc-T11)
REV3-like, catalytic subunit of DNA
0.816 | POLZ; REV3 REV3L polymerase zeta (yeast)
Ki; PA28G; REG-GAMMA,; proteasome (prosome, macropain) activator
0.812 [ PA28-gamma PSME3 subunit 3 (PA28 gamma; Ki)
BRM; SNF2; SWI2; hBRM;
Sthlp; BAF190; SNF2L2; SWI/SNF related, matrix associated, actin
SNF2LA; hSNF2a; FLI36757; dependent regulator of chromatin, subfamily
0.811 | MGC74511 SMARCA2 a, member 2
ZNTS5; ZTLL; ZNTL1; ZnT-5;
MGC5499; FLJ12496; solute carrier family 30 (zinc transporter),
0.807 | FLJ12756 SLC30A5 member 5
RAB7, member RAS oncogene family-like
0.802 | RAB7L; DKFZp686P1051 RAB7LI 1
ASCIZ; KIAA0431; ATM/ATR-Substrate Chk2-Interacting
0.796 | DKFZp779K1455 ASCIZ Zn2+-finger protein
TAF2 RNA polymerase II, TATA box
binding protein (TBP)-associated factor,
0.796 | TAF2B; CIF150; TAFII150 TAF2 150kDa
0.786 | NAWBP5; MGC10924 NDFIP1 Nedd4 family interacting protein 1
PAP41; MGC117304; phosphoribosyl pyrophosphate synthetase-
0.782 | MGC126719; MGC126721 PRPSAP2 associated protein 2
0.779 | FLI22584 TTCI13 tetratricopeptide repeat domain 13
0.775 | CLCI; ICIn; CLNSIB CLNSI1A chloride channel, nucleotide-sensitive, 1A
leucine rich repeat containing 8 family,
0.772 | LRRCS5; FLJ10470; FLJ20403 | LRRC8D member D
CCTé6; Cctz; HTR3; TCPZ;
TCP20; MoDP-2; TTCP20;
CCT-zeta; MGC126214;
MGC126215; CCT-zeta-1; chaperonin containing TCP1, subunit 6A
0.77 | TCP-1-zeta CCT6A (zeta 1)
0.765 | TOK-1 BCCIP BRCA?2 and CDKNIA interacting protein
G3BP; HDH-VIII; GTPase activating protein (SH3 domain)
0.764 | MGC111040 G3BP binding protein 1
FACT; CDC68; FACTP140;
FLJ10857; FLJ14010;
0.763 | FLI34357; SPT16/CDC68 SUPT16H suppressor of Ty 16 homolog (8. cerevisiae)
0.757 | FBP2; FLJ12799; FLJ38170 Cl140rf135 chromosome 14 open reading frame 135
tubulin, gamma complex associated protein
0.753 | GCP3; SPBC98; Spc98p TUBGCP3 3
0.752 | FLJ13576; DKFZp564C012 FLJ13576 transmembrane protein 168
0.751 | SRP72 SRP72 signal recognition particle 72kDa
cytosolic iron-sulfur protein assembly 1
0.75 | CIA1; WDR39 WDR39 homolog (S. cerevisiae)
0.738 | HPT; MRS2; MGC78523 MRS2L MRS2-like, magnesium homeostasis factor
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Relative
normalised
expression | Common Name Gene Symbol | Description
(S. cerevisiae)
CED-4; FLASH; RIP25;
0.729 | FLJ11208; KIAA1315 CASP8AP2 CASP8 associated protein 2
protein tyrosine phosphatase-like (proline
0.728 | PTPLB PTPLB instead of catalytic arginine), member b
vacuolar protein sorting 13 homolog A (S.
0.724 | CHAC; FLJ42030; KIAA0986 | VPSI3A cerevisiae)
0.724 | REC14 WDR61 WD repeat domain 61
estrogen receptor binding site associated,
0.719 | EBY; PDAF; RCAS1 EBAGY antigen, 9
0.712 | SNX4 SNX4 sorting nexin 4
0.704 | TOPIIB; top2beta TOP2B topoisomerase (DNA) II beta 180kDa
0.704 | CGI-12; FLI10939 MTERFDI1 MTERF domain containing 1
nuclear cap binding protein subunit 2,
0.703 | CBC2; NIP1; CBP20; PIG5S5 NCBP2 20kDa
HAD; HHF4; HADH1;
SCHAD; HADHSC;
0.702 | M/SCHAD; MG(C8392 HADHSC hydroxyacyl-Coenzyme A dehydrogenase
p56; HSD8; FLJ11088;
DKFZP779L1558; DKFZP779L1
0.701 | DKFZp779L1558 558 coiled-coil domain containing 91
0.701 | CREB; MG(C9284 CREB1 cAMP responsive element binding protein 1
AIP5; Tiull; hSDRP1; WW domain containing E3 ubiquitin protein
0.7 | DKFZp434D2111 WWP1 ligase 1
0.681 | TAT-SFI; dJ196E23.2 HTATSF1 HIV-1 Tat specific factor 1
0.674 | LDLC COG2 component of oligomeric golgi complex 2
0.671 | HC71; CGI-150; C170rf25 Cl70orf25 glyoxalase domain containing 4
0.67 | GABAT; NPD009; GABA-AT | ABAT 4-aminobutyrate aminotransferase
0.668 | AKAP18 AKAP7 A kinase (PRKA) anchor protein 7
LSFC; GP130; LRP130;
0.661 | CLONE-23970 LRPPRC leucine-rich PPR-motif containing
SCC-112; PIG54; FLJ41012;
KIAA0648; MGC131948;
MGC161503;
0.644 | DKFZp686B19246 SCC-112 SCC-112 protein
amylo-1, 6-glucosidase, 4-alpha-
glucanotransferase (glycogen debranching
0.643 | GDE AGL enzyme, glycogen storage disease type I1I)
BCL2/adenovirus E1B 19kDa interacting
0.643 | NIP3 BNIP3 protein 3
HSSB; RF-A; RP-A; REPAL;
0.64 | RPA70 RPAL1 replication protein Al, 70kDa
TAF2C; TAF4A; TAF2Cl1; TAF4 RNA polymerase II, TATA box
FLJ41943; TAFII130; binding protein (TBP)-associated factor,
0.63 | TAFII135 TAF4 135kDa
TMP21; S311125; Tmp-21-1; transmembrane emp24-like trafficking
0.626 | S31111125; P24(DELTA) TMEDL0 protein 10 (yeast)
FLJ20397; F1.J25564;
0.617 | FLJ31671; FLI39381 FLJ20397 HEAT repeat containing 2
CHA; Figlb; E2BP-1; transcription factor-like 5 (basic helix-loop-
0.612 | MGC46135 TCFLS helix)
SRB; Cctd; MGC126164; chaperonin containing TCP1, subunit 4
0.588 | MGC126165 CCT4 (delta)
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Relative
normalised
expression | Common Name Gene Symbol | Description
Sehl; SEH1A; SEH1B;
0.582 | SEC13L SEHIL SEH1-like (S. cerevisiac)
0.527 | HSU79274 Cl2orf24 chromosome 12 open reading frame 24
Table 8A M1.5 LTB v. Control, Genes Underrepresented in Latent TB.
Relative
normalised
expression | Common Name Gene Symbol | Description
P22 15 LTBvCSelect 09May
08 PAL2Ttest DOWN M1.5

2.007 | STF1; STFA CSTA cystatin A (stefin A)
solute carrier family 11 (proton-coupled

1.915 | LSH; NRAMP; NRAMP1 SLC11Al divalent metal ion transporters), member 1

1.903 | EZI; Zfpa67 ZNF467 zinc finger protein 467

1.813 [ TIL4; CD282 TLR2 toll-like receptor 2

HSULF-2; FLJ90554;
KIAA1247; MGC126411;

1.811 | DKFZp313E091 SULF2 sulfatase 2

1.716 | FLJ22662 FLJ22662 hypothetical protein FLJ22662
paired immunoglobin-like type 2 receptor

1.691 | FDF03 PILRA alpha

HET; ITM; BWRI1A; IMPT1;
TSSCS; ORCTL2; BWSCRIA;
SLC22A1L; p45-BWRI1A; solute carrier family 22 (organic cation

1.686 | DKFZp667A184 SLC22A18 transporter), member 18
leukocyte immunoglobulin-like receptor,

1.682 | ILT1; LIR7; CD85H; LIR-7 LILRA2 subfamily A (with TM domain), member 2

CIQR1; C1gRP; CDW93;
1.657 | MXRA4; C1gR(P); dJ737E23.1 | C1QR1 CD93 molecule
NCF; MGC3810; P4A0PHOX;

1.636 | SH3PXD4 NCF4 neutrophil cytosolic factor 4, 40kDa
neutrophil cytosolic factor 2 (65kDa,
chronic granulomatous disease, autosomal

1.623 | NOXA2; p67phox; P67-PHOX | NCF2 2)

1.542 | FLJ10357;, SOLO FLJ10357 hypothetical protein FLJ10357

1.525 | JTK9 HCK hemopoietic cell kinase

FEM-2; POPX2; hFEM-2; protein phosphatase 1F (PP2C domain

1.521 | CaMKPase; KIAA0015 PPMIF containing)

CD32; FCG2; FeGR; CD32A;
CDw32; FCGR2; IGFR2;
FCGR2A1; MGC23887; Fc fragment of IgG, low affinity IIa,

1.498 | MGC30032 FCGR2A receptor (CD32)

DHRSS8; PAN1B; RETSDR2;
17-BETA-HSD11; 17-BETA-

1.493 | HSDXI DHRS8 hydroxysteroid (17-beta) dehydrogenase 11

1.482 | FLJ11151; CSTP1 FLJ11151 hypothetical protein FLJ11151
platelet/endothelial cell adhesion molecule

1.478 | CD31; PECAM-1 PECAM1 (CD31 antigen)

1.469 [ DORA IGSF6 immunoglobulin superfamily, member 6

GP; G1RZFP; GOLIATH;
MGC99542; MGC117241;
1.452 | MGC138647 RNF130 ring finger protein 130
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Relative
normalised
expression | Common Name Gene Symbol | Description
1.45 | MLN70; S100C S100A11 S100 calcium binding protein A1l
1.449 | MGC3886 CTSS cathepsin S
1.425 | APPH; APPL2; CDEBP APLP2 amyloid beta (A4) precursor-like protein 2
IMPD; RP10; IMPD1; LCA11; IMP (inosine monophosphate)
1.41 | sWSS2608; DKFZp781N0678 | IMPDHI dehydrogenase 1
ficolin (collagen/fibrinogen domain
1.406 | FCNM FCN1 containing) 1
myeloid differentiation primary response
1.376 | MYD88 MYD88 gene (88)
B144; LST-1; D6S49E,
1.371 [ MGC119006; MGC119007 LST1 leukocyte specific transcript 1
1.348 [ OS9 0859 amplified in osteosarcoma
1.334 | TEM7R; FLJ14623 PLXDC2 plexin domain containing 2
1.334 | Rab22B RAB31 RAB31, member RAS oncogene family
TS; TXS; CYPS; THAS; thromboxane A synthase 1 (platelet,
1.301 | TXAS; CYP5AL1 TBXASI1 cytochrome P450, family 5, subfamily A)
1.292 | HXK3; HKIII HK3 hexokinase 3 (white cell)
1.292 [ RISC; HSCP1 SCPEP1 serine carboxypeptidase 1
1.283 | IBA1; AIF-1; IRT-1 AIF1 allograft inflammatory factor 1
1.283 | CD14 CDl14 CD14 molecule
PL; A1A; AAT; PI1; ALAT;
MGC9222; PRO2275; serpin peptidase inhibitor, clade A (alpha-1
1.27 | MGC23330 SERPINAL1 antiproteinase, antitrypsin), member 1
LIR6; CD85I; LIR-6; leukocyte immunoglobulin-like receptor,
1.261 | MGC126563 LILRA1 subfamily A (with TM domain), member 1
catenin (cadherin-associated protein), alpha
1.221 | CAP102; FLJ36832 CTNNA1 1, 102kDa
branched chain ketoacid dehydrogenase
1.192 | BCKDK BCKDK kinase
p75; TBPII; TNFBR; TNFR2;
CD120b; TNFR8&0; TNF-R75; fumor necrosis factor receptor superfamily,
1.137 | p75STNFR; TNF-R-II TNFRSF1B member 1B
Table 8B M2.1 LTB v. Control, Genes Overrepresented in Latent TB.
Relative
normalised
expression | Common Name Gene Symbol | Description
P22 _15_LTBvCSelect_09May
08 PAL2Ttest UP_M2.01
LIME; LP8067; FLI20406;
0.801 [ dJ583P15.4; RP4-583P15.5 LIME1 Lck interacting transmembrane adaptor 1
0.769 | FLJ34563; MGC35163 SAMD3 sterile alpha motif domain containing 3
SISd; SCYAS; RANTES;
TCP228; D17S136E;
0.763 | MGC17164 CCL5 chemokine (C-C motif) ligand 5
0.758 | ORP7; MGC71150 OSBPL7 oxysterol binding protein-like 7
0.757 LOC387882
SLP2; SGA72M; CHR11SYT;
0.736 | KIAA1597; MGC102768 SYTL2 synaptotagmin-like 2
0.735 | DORZ1; DKFZP5640243 ABHDI14A abhydrolase domain containing 14A
0.727 | MGC33870; MGC74858 NCALD neurocalcin delta
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protein tyrosine phosphatase, receptor type,

0.691 | MGC138602; MGC138603 PTPRCAP C-associated protein
0.686 [ T11; SRBC CD2 CD2 molecule
0.671 | CD8; MAL; p32; Leu2 CD8A CD8a molecule
HOP; OB1; LAGY; Toto;
Cameo; NECC1; SMAP31;
0.656 | MGC20820 HOP homeodomain-only protein
2F1; MAFA; MAFA-L;
CLEC15A; MAFA-2F1; killer cell lectin-like receptor subfamily G,
0.651 | MGC13600 KLRGI member 1
0.65 LOC197135
0.643 | GIG1 NKG7 natural killer cell group 7 sequence
0.638 | TSAd; F2771 SH2D2A SH2 domain protein 2A
FEOM; CFEOM; FEOM1;
CFEOMI; FLJ20052;
0.634 | KIAA1708; DKFZp779C159 KIF21A kinesin family member 21A
0.627 | KIAA0442; MGC13140 AUTS2 autism susceptibility candidate 2
BFPP; TM7LN4; TM7XN1;
0.583 | DKFZp781L1398 GPRS56 G protein-coupled receptor 56
TARP; CD3G; TCRG;
0.572 | TCRGC1; TCRGC2 TARP TCR gamma alternate reading frame protein
519; LAG2; NKGS; LAG-2;
0.502 | D2S69E; TLAS19 GNLY granulysin
CCP-X; CGL-2; CSP-C; granzyme H (cathepsin G-like 2, protein h-
0.303 | CTLAL; CTSGL2 GZMH CCPX)
Table 8C M2.6 LTB v. Control, Genes Underrepresented in Latent TB.
Relative
normalised
expression | Common Name Gene Symbol | Description
P22 _15_LTBvCSelect_09May
08 PAL2Ttest DOWN M2.06
Module 2.06, myeloid, fold
change is healthy relative to
LTB, ie DOWN in LTB
2.409 | HsT287 ZNF516 zinc finger protein 516
CRISP11; LCRISP2; cysteine-rich secretory protein LCCL
2.286 | MGC74865; DKFZP434B044 CRISPLD2 domain containing 2
MAG1; GPAT3; AGPATS;
2.177 | MGC11324 HMFNO0839 lung cancer metastasis-associated protein
2.095 | CDD CDA cytidine deaminase
2.094 | CRBP4; CRBPIV; MGC70641 | RBP7 retinol binding protein 7, cellular
1.917 [ SSC1; HsT17287 AQP9 aquaporin 9
GMR; CD116; CSF2R;
CDwl116; CSF2RX; CSF2RY;
GMCSFR; CSF2RAX;
CSF2RAY; MGC3848; colony stimulating factor 2 receptor, alpha,
1.916 | MGC4838; GM-CSF-R-alpha CSF2RA low-affinity (granulocyte-macrophage)
1.853 | GOS8 RGS2 regulator of G-protein signalling 2, 24kDa
HKITL; HXK2:
1.734 | DKFZp686M1669 HK2 hexokinase 2
1.734 | BB1 LENG4 leukocyte receptor cluster (LRC) member 4
UBI1; CEP3; BORG2; CDCA42 effector protein (Rho GTPase
1.701 | FLJ46903 CDC42EP3 binding) 3
1.671 | SPAL2; FLJ23126; FLJ23632; | SIPA1L2 signal-induced proliferation-associated 1
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KIAA1389 like 2
1.669 | ST1; SYCL; MDA-9; TACIP18 | SDCBP syndecan binding protein (syntenin)
CAN; CAIN; N214; D9S46E;
1.669 | MGC104525 NUP214 nucleoporin 214kDa
1.651 SLC19A1
LPB3; S1P3; EDG-3; S1PR3; endothelial differentiation, sphingolipid G-
1.65 | FLJ37523; MGC71696 EDG3 protein-coupled receptor, 3
1.642 | FPR; FMLP FPR1 formyl peptide receptor 1
GPCR1; GPR8&6; GPRY4; purinergic receptor P2Y, G-protein coupled,
1.61 | P2Y13; SP174; FKSG77 P2RY13 13
ATG16 autophagy related 16-like 2 (S.
1.606 | WDR80; FLJ00012 ATG16L2 cerevisiae)
tRNA splicing endonuclease 34 homolog (S.
1.601 | LENGS; SEN34; SEN34L TSEN34 cerevisiae)
FPF; p55; p60; TBP1; TNF-R;
TNFAR; TNFR1; p55-R;
CD120a; TNFRSS5; TNFR60;
TNF-R-I; TNF-R55; tumor necrosis factor receptor superfamily,
1.575 | MGC19588 TNFRSF1A member 1A
1.572 | PELI2 PELI2 pellino homolog 2 (Drosophila)
FLJ13052; FLI37724;
1.562 | dJ283E3.1; RP1-283E3.6 NADK NAD kinase
5-LO; SLPG; LOGS;
1.558 | MGC163204 ALOX5 arachidonate 5-lipoxygenase
transmembrane protein induced by tumor
1.534 | TMPIT TMPIT necrosis factor alpha
1.517 | FLJ31978 GLTIDI glycosyltransferase 1 domain containing 1
6-phosphofiucto-2-kinase/fructose-2,6-
1.517 | PFKFB4 PFKFB4 biphosphatase 4
FLJ22470; KIAA1993;
1.516 | MGC24652; RP11-106H5.1 ZBTB34 zinc finger and BTB domain containing 34
P39; VATX; VMAG6; ATP6D; ATPase, H+ transporting, lysosomal 38kDa,
1.482 | ATP6DV; VPATPD ATP6VODI1 V0 subunit d1
1.473 | PRAM-1; MGC39864 PRAMI1 PML-RARA regulated adaptor molecule 1
BIT; MFR; P84; SIRP; MYD-
1; SHPS1; CD172A; PTPNSI1;
SHPS-1; SIRPalpha;
1.471 | SIRPalpha2; SIRP-ALPHA-1 PTPNSI1 signal-regulatory protein alpha
1.463 | M130; MM130 CD163 CD163 molecule
interferon gamma receptor 2 (interferon
1.434 | AF-1; IFGR2; IFNGT1 IFNGR2 gamma transducer 1)
v-ral simian leukemia viral oncogene
homolog B (ras related; GTP binding
1.405 | RALB RALB protein)
solute carrier organic anion transporter
family, member 3A1; synonyms: OATP-D,
OATP3A1, FLJ40478, SLC21A11; solute
carrier family 21 (organic anion
transporter), member 11; Homo sapiens
solute carrier organic anion transporter
1.405 | SLCO3A1 SLCO3A1 family, member 3A1 (SLCO3A1), mRNA.
PTPE; HPTPE;
DKFZp313F1310; R-PTP- protein tyrosine phosphatase, receptor type,
1.397 | EPSILON PTPRE E
1.397 | RCC4; FLJ14784 DIRC2 disrupted in renal carcinoma 2
1.396 | DAP12; KARAP; PLOSL TYROBP TYRO protein tyrosine kinase binding
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protein
B144; LST-1; D6S49E;
1.371 | MGC119006; MGC119007 LST1 leukocyte specific transcript 1
1.359 | BFD; PFC; PFD; PROPERDIN | PFC complement factor properdin
1.31 | CAG4A; ERDAS; PRAT4A TNRC5S trinucleotide repeat containing 5
CD18; TNFCR; D12S370;
TNFR-RP; TNFRSF3; TNFR2- lymphotoxin beta receptor (TNFR
1.307 | RP; LT-BETA-R; TNF-R-III LTBR superfamily, member 3)
vesicle-associated membrane protein 3
1.305 | CEB VAMP3 (cellubrevin)
1.304 | CSC-21K TIMP2 TIMP metallopeptidase inhibitor 2
BPOZ; EF1ABP; PP2259; ankyrin repeat and BTB (POZ) domain
1.301 | MGC20585 ABTBI containing 1
C60rf209; FLI11240;
1.294 | bA810I22.1; RP11-810122.1 LMBRDI LMBRI domain containing 1
pituitary tumor-transforming 1 interacting
1.266 | PBF; C2lorfl; C21orf3 PTTGIIP protein
ZFYVEI10; FLJ32333;
1.235 | KIAA0371; FYVE-DSP1 MTMR3 myotubularin related protein 3
1.216 | CFP1; CBCP1; C100rf9 C100rf9 cyclin Y
suppressor of Ty 4 homolog 1 (S.
1.2 | SPT4H; SUPT4H SUPT4H]1 cerevisiae)
Table 8D M2.10 LTB v. Control, Genes Underrepresented in Latent TB.
Relative
normalised
expression | Common Name Gene Symbol | Description
P22_15_LTBvCSelect_09May
08 _PAL2Ttest DOWN_M2.10
Undefined module M2.10, fold
change healthy relative to LTB,
ic DOWN in LTB
JAML; AMICA; Gmé638,;
CREA7-1; CREA7-4;
FLI37080; MGC118814; adhesion molecule, interacts with CXADR
1.608 | MGC118815 AMICAL antigen 1
MPEG1; MGC132657,
1.537 | MGC138435 MPEG1 macrophage expressed gene 1
1.514 | L13; MGC13061 RNF135 ring finger protein 135
PAKalpha; MGC130000; p21/Cdc42/Racl-activated kinase 1 (STE20
1.507 | MGC130001 PAK1 homolog, yeast)
1.471 | T49; pT49 FGL2 fibrinogen-like 2
1.405 | KTIAA0513 KIAAO0513 KIAAO0513
solute carrier family 24
(sodium/potassium/calcium exchanger),
1.396 | NCKX4; SLC24A2; FLJ38852 | SLC24A4 member 4
1.358 | FLJ34389 MLKL mixed lineage kinase domain-like
ETO2; MTG16; MTGR2; core-binding factor, runt domain, alpha
1.348 | ZMYND4 CBFA2T3 subunit 2; translocated to, 3
IRC1; IRC2; IRp60; IGSF12;
CMRF35H; CMRF-35H;
1.331 | CMRF35H9; CMRF-35-H9 CD300A CD300a molecule
1.3 | GLIPR; RTVP1; CRISP7 GLIPR1 GLI pathogenesis-related 1 (glioma)
1.229 | ENC-1AS HEXB hexosaminidase B (beta polypeptide)
1.222 | TIRP; TRAM; TIRAP3; TICAM2 toll-like receptor adaptor molecule 2
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Relative
normalised
expression | Common Name Gene Symbol | Description
TICAM-2; MGC129876;
MGC129877
nudix (nucleoside diphosphate linked
1.175 | FLJ31265 NUDT16 moiety X)-type motif 16
1.17 | FKBP133; KIAA0674 KIAA0674 FK506 binding protein 15, 133kDa
Table 8E M3.2 LTB v. Control, Genes Underrepresented in Latent TB.
Relative
normalised
expression | Common Name Gene Symbol | Description
P22_15_LTBvCSelect_09May
08 PAL2Ttest DOWN M3.2
Inflammation 3.2 fold change is
healthy relative to LTB, ie
DOWN in LTB
K60; NAF; GCP1; LECT;
LUCT; NAP1; 3-10C; CXCLS;
GCP-1; LYNAP; MDNCEF;
MONAP; NAP-1; SCYBS;
4.289 | TSG-1; AMCEF-I; b-ENAP L8 interleukin 8
2.068 | CD87; UPAR; URKR PLAUR plasminogen activator, urokinase receptor
PBEF; NAMPT; MGC117256;
DKFZP666B131;
2.009 | 1110035014Rik PBEF1 pre-B-cell colony enhancing factor 1
1.9 [ER3
triggering receptor expressed on myeloid
1.87 | TREM-1 TREM1 cells 1
E4BP4; IL3BP1; NFIL3A; NF-
1.79 | IL3A NFIL3 nuclear factor, interleukin 3 regulated
transmembrane and coiled-coil domain
1.739 | KIAA1145 TMCC3 family 3
PINH; FLI21759; FLJ23500;
C200rf110; dJ1181N3.1;
DKFZp434B2411; tumor protein p53 inducible nuclear protein
1.728 | DKFZp43400827 TP53INP2 2
1.705 | MAD; MADI1; MGC104659 MXDI1 MAX dimerization protein 1
1.657 | SGK1 SGK serum/glucocorticoid regulated kinase
solute carrier organic anion transporter
family, member 3A1; synonyms: OATP-D,
OATP3A1, FLJ40478, SLC21A11; solute
carrier family 21 (organic anion
transporter), member 11; Homo sapiens
solute carrier organic anion transporter
1.654 | SLCO3A1 SLCO3A1 family, member 3A1 (SLCO3A1), mRNA.
family with sequence similarity 53, member
1.637 | C5orf6 FAMS3C C
1.632 | PDLIM7 PDLIM7 PDZ and LIM domain 7 (enigma)
1.591 | NINT; NINJURIN NINJ1 ninjurin 1
RIT; RIBB; ROCI;
1.572 | MGC125864; MGC125865 RIT1 Ras-like without CAAX 1
1.567 | SB135 MYADM myeloid-associated differentiation marker
RCP; NOEL1A; FLJ22524;
1.54 | FLJ22622; MGC78448; rabl1- | RAB11FIP1 RABI11 family interacting protein 1 (class I)
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Relative
normalised
expression | Common Name Gene Symbol | Description
FIP1; DKFZp686E2214
DANGER; bA1271.20;
1.526 | bA1271.20.2; RP11-1271.20.4 KIAA1754 KIAA1754
1.515 SPAGY9
HSS; JLP; HLC4; PHET;
PIG6; FLI13450; FLJ14006;
FLJ26141; FLI34602;
KIAA0516; MGC14967;
1.499 | MGC74461; MGC117291 SPAGY9 sperm associated antigen 9
1.496 | MGC20461 OosM oncostatin M
cytoplasmic polyadenylation element
1.444 | KIAA1673 CPEB4 binding protein 4
1.433 | IL-1; IL1F2; IL1-BETA IL1B interleukin 1, beta
TRIP8; FLJ14374; KIAA1380;
RP11-10C13.2;
1.413 | DKFZp761F0118 IMID1C Jumonji domain containing 1C
FLJ11080; FLJ33961; family with sequence similarity 49, member
1.41 | DKFZP566A1524 FAM49A A
EOPA; NUDEL; MITAPI; nudE nuclear distribution gene E homolog
1.4 | DKFZp451M0318 NDELI (A. nidulans)-like 1
NHES; FLJ42500; KIAA0939;
MGC138418; solute carrier family 9 (sodium/hydrogen
1.384 | DKFZp686C03237 SLC9A8 exchanger), member 8
protein phosphatase 1, regulatory (inhibitor)
1.379 | FLJ14744 PPPIR15B subunit 15B
PPG; PRG; PRG1; MGC9289;
1.356 | FLJ12930 PRG1 serglycin
1.348 | ATG8; GEC1; APGSL GABARAPL1 | GABA(A) receptor-associated protein like 1
TTP; G0S24; GOS24; TIS11; zing finger protein 36, C3H type, homolog
1.332 | NUP475; RNF162A ZFP36 (mouse)
6-phosphofructo-2-kinase/fructose-2,6-
1.329 [ PFK2; IPFK2 PFKFB3 biphosphatase 3
1.31 | DKFZp547M072 MIDN midnolin
1.301 | FLJ13448 COQI10B coenzyme Q10 homolog B (S. cerevisiae)
1.285 | C8FW; GIG2; SKIP1 TRIBI tribbles homolog 1 (Drosophila)
family with sequence similarity 65, member
1.284 | FLJ13725; KIAA1930 FAM65A A
FLJ46337; MGC117209;
1.272 | DKFZP434H132 Cl50rf39 chromosome 15 open reading frame 39
All; AVP; FCU; MWS; FCAS;
CIAS1; NALP3; Clorf7;
CLR1.1; PYPAFI1; AII/AVP;
1.258 | AGTAVPRL CIASI NLR family, pyrin domain containing 3
BRF1; ERF1; cMG1; ERF-1;
1.252 | Berg36; TIS11B; RNF162B ZFP36L1 zing finger protein 36, C3H type-like 1
1.249 | FRA2; FLJ23306 FOSL2 FOS-like antigen 2
protein phosphatase 1, regulatory (inhibitor)
1.235 | GADD34 PPPIRISA subunit 15A
p33; p47; p33ING1; p24INGlc;
1.235 | p33ING1b; p47INGla ING1 inhibitor of growth family, member 1
1.231 | P47; FLJ27168 PLEK pleckstrin
UBP; SIH003; MGC129878;
1.218 | MGC129879 USP3 ubiquitin specific peptidase 3
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Relative
normalised
expression | Common Name Gene Symbol | Description
Sei-2; TRIP-Br2; MGC126688;
1.208 | MGC126690 SERTAD2 SERTA domain containing 2
1.204 | DCTN4 DCTN4 dynactin 4 (p62)
1.192 | ROX; MAD6; MXD6 MNT MAX binding protein
1.165 | RBT1 SERTAD3 SERTA domain containing 3
1.157 | WIPI3; WIPI-3 WDR45L WDR45-like
ERF; RF1; ERF1; TB3-1;
D581995; SUP45L1;
1.156 | MGC111066 ETF1 eukaryotic translation termination factor 1
1.156 | KIAA0118 RAB21 RAB21, member RAS oncogene family
mitogen-activated protein kinase-activated
1.098 | MAPKAPK2 MAPKAPK2 protein kinase 2
Table 8F M3.3 LTB v. Control, Genes Underrepresented in Latent TB.
Relative
normalised
expression | Common Name Gene Symbol | Description
P22 15 _LTBvCSelect 09May
08 PAL2Ttest DOWN_M3.3
Inflammation 3.2 fold change is
healthy relative to LTB, ie
DOWN in LTB
glutaminyl-peptide cyclotransferase
2.716 | QC; GCT QPCT (glutaminyl cyclase)
2.579 | CRE-BPA CREB5 cAMP responsive element binding protein 5
alanyl (membrane) aminopeptidase
APN; CD13; LAP1; PEPN; (aminopeptidase N, aminopeptidase M,
2.468 | gpls50 ANPEP microsomal aminopeptidase, CD13, p150)
2.426 | PAD; PDI4; PDIS; PADIS PADI4 peptidyl arginine deiminase, type [V
MRP; WLS; Clorf139;
FLJ23091; MGC14878;
2.245 | MGC131760 GPR177 G protein-coupled receptor 177
2 | HIS; HSTD; histidase HAL histiding ammonia-lyase
phosphorylase, glycogen; liver (Hers
1.963 | PYGL PYGL disease, glycogen storage disease type VI)
1.948 EGFLS
L-H2; ASGP-R; CLEC4H2;
1.935 | Hs.1259 ASGR2 asialoglycoprotein receptor 2
colony stimulating factor 3 receptor
1.892 | CD114; GCSFR CSF3R (granulocyte)
1.882 | LAMPB; CD107b; LAMP-2C LAMP2 lysosomal-associated membrane protein 2
ALFY; ZFYVE25; KIAA(0993;
1.813 | MGC16461 WDFY3 WD repeat and FYVE domain containing 3
1.8 | STX3A STX3A syntaxin 3
complement component (3b/4b) receptor 1
(Knops blood group); synonyms: KN,
C3BR, CD35; isoform F precursor is
encoded by transcript variant F; C3-binding
protein; CD35 antigen; complement
component receptor 1; C3b/C4b receptor;
Knops blood group antigen; Homo sapiens
1.771 | CR1 CR1 complement component (3b/4b) receptor 1
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Relative
normalised
expression | Common Name Gene Symbol | Description
(Knops blood group) (CR1), transcript
variant F, mRNA.
DCL-1; BIMLEC; CLEC13A;
1.764 | KIAA0022 CD302 CD302 molecule
FERIL1; LGMD2B; dysferlin, limb girdle muscular dystrophy
1.758 | FLJ00175; FLI90168 DYSF 2B (autosomal recessive)
1.733 | TM6SF1 TM6SF1 transmembrane 6 superfamily member 1
1.721 | MYOIF MYOIF myosin IF
1.691 | CPR8; KIAA1254 CCPG1 cell cycle progression 1
LAB; NTAL; WSCRS;
WBSCRS; HSPC046; linker for activation of T cells family,
1.688 | WBSCR15 LAT2 member 2
1.687 | CNAIP; FLJ40652; bK126B4.4 | NFAM1 NFAT activating protein with ITAM motif 1
coagulation factor V (proaccelerin, labile
1.659 | FVL; PCCF; factor V F5 factor)
1.655 | FLJ20273; DKFZp686F02235 | FLJ20273 RNA-binding protein
1.647 | NR4; CD213A1; IL-13Ra IL13RA1 interleukin 13 receptor, alpha 1
NCF; MGC3810; P4OPHOX;
1.636 | SH3PXD4 NCF4 neutrophil cytosolic factor 4, 40kDa
p63; CLIMP-63; ERGIC-63;
1.635 | MGC99554 CKAP4 cytoskeleton-associated protein 4
SELR; SELX; MSRBI;
1.611 [ HSPC270; MGC3344 SEPX1 selenoprotein X, 1
1.6 | MD-2 LY96 lymphocyte antigen 96
NPL1; ¢112; Clorfl3; N-acetylneuraminate pyruvate lyase
1.599 | MGC61869; MGC149582 NPL (dihydrodipicolinate synthase)
HAP; ASYIP; NSPL2; NSPLII,
1.59 | RTN3-Al RTN3 reticulon 3
1.581 [ VMP1; DKFZP5661133 TMEM49 transmembrane protein 49
1.567 | HBP; HEBP HEBP1 heme binding protein 1
1.562 | LAMPB; CD107b; LAMP-2C LAMP2 lysosomal-associated membrane protein 2
C32; CKLF1; CKLF2; CKLF3;
1.559 | CKLF4; UCK-1; HSPC224 CKLF chemokine-like factor
1.538 RASSF2
sema domain, immunoglobulin domain (Ig),
short basic domain, secreted, (semaphorin)
1.532 | SemE; SEMAE SEMA3C 3C
1.53 | ARAP3; DRAGI; FLIJ21065 CENTD3 centaurin, delta 3
HIG-1; Cl4orf75; FLI36164;
MGC135025;
1.516 | DKFZp434N0820 TDRD9 tudor domain containing 9
CAMKK; CAMKKB; calcium/calmodulin-dependent protein
1.51 | KIAA0O787; MGC15254 CAMKK?2 kinase kinase 2, beta
mitogen-activated protein kinase kinase
1.503 | MEKK3; MAPKKK3 MAP3K3 kinase 3
AC; PHP; ASAH; PHP32; N-acylsphingosine amidohydrolase (acid
1.488 | FLJ21558; FLJ22079 ASAHI ceramidase) 1
Fc fragment of IgG, receptor, transporter,
1.484 | FCRN; alpha-chain FCGRT alpha
1.479 | MGC33054 SNX10 sorting nexin 10
HO68; VA68; VPP2; Vmal; ATPase, H+ transporting, lysosomal 70kDa,
1.474 | ATP6A1; ATP6V1AL ATP6VIA V1 subunit A
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Relative
normalised
expression | Common Name Gene Symbol | Description
MGST; GST12; MGST-I;
1.466 | MGC14525 MGST1 microsomal glutathione S-transferase 1
1.466 | GAIP; RGSGAIP RGS19 regulator of G-protein signalling 19
transketolase (Wernicke-Korsakoff
1461 | TKTI; FLI34765 TKT syndrome)
1.449 [ S171 NUMB numb homolog (Drosophila)
1.448 | FCHO2 FCHO2 FCH domain only 2
1.444 | LOC339745 LOC339745 hypothetical protein LOC339745
CR3A; MO1A; CD11B; MAC- integrin, alpha M (complement component 3
1.443 [ 1; MACLA; MGC117044 ITGAM receptor 3 subunit)
1.442 | D54; hD54; DKFZp686A1765 | TPD52L.2 tumor protein D52-like 2
MY014; KIAA0488;
MGC20471; MGC126871;
1.432 | MGC126873 SNX27 sorting nexin family member 27
QK; Hgk; QK3; quaking homolog, KH domain RNA binding
1.429 | DKFZp58610923 QKI (mouse)
1.424 | EVDB; D178376 EVI2B ecotropic viral integration site 2B
palmitoyl-protein thioesterase 1 (ceroid-
1.424 | PPT; CLN1; INCL PPT1 lipofuscinosis, neuronal 1, infantile)
1.405 | AOAH AOAH acyloxyacyl hydrolase (neutrophil)
MAY1; MGC49908; nPKC-
1.404 | delta PRKCD protein kinase C, delta
1.39 | IMPA2 IMPA2 inositol(myo)-1(or 4)-monophosphatase 2
1.382 | ZYGI11; FLI13456 ZYG11B zyg-11 homolog B (C. ¢legans)
a3; Stvl; Vphl; Atp6i; OC116;
OPTBI1; TIRC7; ATP6N1C; T-cell, immune regulator 1, ATPase, H+
1.366 | ATP6VOA3; OC-116kDa TCIRG1 transporting, lysosomal VO subunit A3
1.364 | PGCP PGCP plasma glutamate carboxypeptidase
NNAT; KTIAA1035;
1.362 | DKFZp686M20191 AGTPBP1 ATP/GTP binding protein 1
TTG2; RBTN2; RHOM?2;
1.355 | RBTNLI1 LMO2 LIM domain only 2 (thombotin-like 1)
solute carrier family 12 (potassium/chloride
1.344 | CIP1; FLJ46905 SLC12A9 transporters), member 9
1.34 | ASRTS; IRAKM; IRAK-M IRAK3 interleukin-1 receptor-associated kinase 3
1.34 | NEU; SIALL NEUI1 sialidase 1 (lysosomal sialidase)
CRFB4; CRF2-4; D21S58;
1.332 | D21566; CDW210B; IL-10R2 IL10RB interleukin 10 receptor, beta
ASC; TMS1; CARDS;
1.321 | MGC10332 PYCARD PYD and CARD domain containing
kelch repeat and BTB (POZ) domain
1.31 [ KLHDC7C; KIAA0711 KBTBDI11 containing 11
1.308 | LTA4H LTA4H leukotriene A4 hydrolase
NR2B1; FLI16020; FLJ16733;
1.307 | MGC102720 RXRA retinoid X receptor, alpha
JAM; KAT; JAM1; JAMA;
JCAM; CD321; JAM-1; JAM-
1.303 | A; PAM-1 FI11R F11 receptor
procollagen-lysine 1, 2-oxoglutarate 5-
1.298 | LH; LLH; PLOD PLODI1 dioxygenase 1
v-yes-1 Yamaguchi sarcoma viral related
1.285 | JTKS; FLJ26625 LYN oncogene homolog
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Relative
normalised
expression | Common Name Gene Symbol | Description
1.281 | MTX; MTXN MTX1 metaxin 1
1.28 | CGI-44 SQRDL sulfide quinone reductase-like (yeast)
1.267 | FLJ20424 Cl40rf9%4 chromosome 14 open reading frame 94
DCIR; LLIR; DDB27;
1.248 | CLECSF6; HDCGC13P CLEC4A C-type lectin domain family 4, member A
EI; LEI; PI2; MNEI; M/NEI, serpin peptidase inhibitor, clade B
1.238 | ELANH2 SERPINB1 (ovalbumin), member 1
mitogen-activated protein kinase-activated
1.234 | 3PK; MAPKAP3 MAPKAPK3 protein kinase 3
1.227 ACSS2
H2A.y; H2A/y; H2AFJ;
mH2A1; H2AF12M;
MACROH2A1.1;
1.217 | macroH2A1.2 H2AFY H2A histone family, member Y
nicotinate phosphoribosyliransferase
1.213 | PP3856 NAPRTI1 domain containing 1
1.212 | ESP-2; HED-2 ZYX ZyXin
SPC18; SPCS4A; SEC11L1;
1.179 | sid2895; 1810012E07Rik SECI11L1 SEC11 homolog A (S. cerevisiae)
hEDTP; C30rf29; FLJ22405;
1.173 [ FLJ90311 C3orf29 myotubularin related protein 14
TGN38; TGN46; TGN48;
1.129 [ TGNS1; TTGN2; MGC14722 TGOLN2 trans-golgi network protein 2

The active TB group showed 5281 genes to be differentially expressed as compared to healthy controls, as
compared to the latent group, which showed only differential expression of 3137 genes as compared to
controls, possibly reflective of a more subdued, although clearly active immune response as shown by
overexpression/representation of genes in the cytotoxic module. As an explanation, and not a limitation of
the present invention, these results probably explain the observation that changes in additional modules were
seen in active TB patients as compared to controls, but not in latent TB as compared to controls. These
included overexpressed/represented genes in M1.2 (platelets, genes listed in Table 7A), and
underexpressed/represented genes in M 1.3 (B cells, genes listed in Table 7B), and M2.8 (T cells, genes listed
in Table 7H), the latter perhaps being expected since in the T cells response to M. tuberculosis infection, it is
possible that T cells are recruited to the site of infection and/or are suppressed during chronic infection.
Genes in module M2.4, under-expressed/represented (genes listed in Table 7G) included transcripts encoding
ribosomal protein family members whose expression is altered in acute infection and sepsis (Calvano, 2005;
Thach, 2005), and genes in this module have also been shown to be underexpressed in SLE, liver transplant
patients and those infected with Streprococcus (S). pneumoniae (Chaussabel, Immunity, 2005). The largest
set of overexpressed genes (66 genes out of 90 detected, Table 7I) in active TB was observed in module,
M3.1, (IFN-inducible), and is in keeping with a role of IFN-y in protection, however genes in this module

were not differentially expressed in latent TB patients, who control the infection, as compared to controls. In
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active TB genes were underexpressed in a number of modules (M3.4, M3.6, M3.7, M3.8 and M3.9, genes
listed in Tables 7L — 7P) containing genes, which did not present a coherent functional module but consisted
of an apparently diverse set of genes, and had also been observed to be underexpressed in liver transplant

recipients (Chaussabel., 2008, Immunity).

Based on transcriptional analysis of whole blood and using this modular map approach active TB patients
could be distinguished from latent TB patients. Furthermore, comparison of the modular map obtained for
active TB in this study with other modular maps created for different diseases, it is clear that active TB
patients have a distinct global transcriptional profile (Figure 9), than observed in patients with SLE,
transplant, melanoma or S. pneumoniae patients (Chaussabel, 2008, Immunity). Certain modules may be
common to a number of diseases such as M2.4, included transcripts encoding ribosomal protein family
members, which is underexpressed in active TB, SLE, liver transplant patients and those infected with S.
pneumoniae. However, genes in other modules are less widely affected, such as M3.1 (IFN-inducible), which
although overexpressed in active TB (Figure 9) and SLE (Chaussabel, 2008, Immunity), but not other
diseases, particularly S. pneumoniae, which shows no differential gene expression in M3.1 as compared to
controls. Transcriptional profiles in SLE differ from active TB with respect to over or underexpession of
genes in a number of other modules. Likewise, although overexpression of genes in modules M3.2 and M3.3
(“inflammatory”), M1.2 (platelets) and M1.5 (“myeloid”), and underexpression of genes in M3.4, 5, 6, 7, 8
and 9 (non-functionally coherent modules) is observed in active TB and S. prneumoniae these diseases can
still be distinguished by this method since genes in modules M2.2 (neutrophils), M2.3 (erythrocytes), M3.5
(non-functionally coherent module) are overexpressed in S. pneumoniae as compared to controls but not
differentially affected in active TB. Thus by retaining the complexity and magnitude of the data, yet
organizing and reducing the dimension of the complex data, it is possible to distinguish different infectious

and inflammatory diseases by transcriptional profiles of blood (Chaussabel, 2008, Immunity).

The present invention identifies a discreet differential and reciprocal dataset of transcriptional signatures in
the blood of latent and active TB patients. Specifically, active TB patients showed an over-
expression/representation of genes in functional IFN-inducible, inflammatory and myeloid modules, which
on the other hand were down-regulated/under-represented in latent TB. Active TB patients showed and
increased expression/over-representation of immunomodulatory genes PDL-1 and PDL-2, which may
contribute to the immunopathogenesis in TB. Blood from latent TB patients showed an over-
expression/representation of genes within a cytotoxic module, which may contribute to the protective
response that contains the infection with M. fuberculosis in these patients and could provide biomarkers for
testing cfficacy of vaccinations in clinical trials. We believe the success of our preliminary study is achieved
by the strict clinical criteria we have employed, accompanying immune reactivity studies to support
attribution of latency, improved quality of RNA collection and isolation, advanced high throughput whole

genome microarray platform, and sophisticated data mining tools to retain the magnitude of the gene



10

15

20

25

30

76

expression but with an accessible format (Chaussabel et al., submitted). Such findings will be of value as
diagnostics of latent and active TB, may yield insights into the potential mechanisms of immune protection
(Latent TB) versus immune pathogenesis (Active TB), underlying these transcriptional differences, and the
design of novel therapies for protection or in the design of immune therapeutics in active TB to achieve more

rapid cure with anti-mycobacterial drugs.

It is contemplated that any embodiment discussed in this specification can be implemented with respect to
any method, kit, reagent, or composition of the invention, and vice versa. Furthermore, compositions of the

invention can be used to achieve methods of the invention.

It will be understood that particular embodiments described herein are shown by way of illustration and not
as limitations of the invention. The principal features of this invention can be employed in various
embodiments without departing from the scope of the invention. Those skilled in the art will recognize, or be
able to ascertain using no more than routine experimentation, numerous equivalents to the specific
procedures described herein. Such equivalents are considered to be within the scope of this invention and are

covered by the claims.

All publications and patent applications mentioned in the specification are indicative of the level of skill of
those skilled in the art to which this invention pertains. All publications and patent applications are herein
incorporated by reference to the same extent as if each individual publication or patent application was
specifically and individually indicated to be incorporated by reference.

The use of the word “a” or “an” when used in conjunction with the term “comprising” in the claims and/or

99 <

the specification may mean “one,” but it is also consistent with the meaning of “one or more,” “at least one,”
and “one or more than one.” The use of the term “or” in the claims is used to mean “and/or” unless explicitly
indicated to refer to alternatives only or the alternatives are mutually exclusive, although the disclosure
supports a definition that refers to only alternatives and “and/or.” Throughout this application, the term
“about” is used to indicate that a value includes the inherent variation of error for the device, the method

being employed to determine the value, or the variation that exists among the study subjects.

As used in this specification and claim(s), the words “comprising” (and any form of comprising, such as
“comprise” and “comprises™), “having” (and any form of having, such as “have” and “has”), “including”
(and any form of including, such as “includes” and “include”™) or “containing” (and any form of containing,
such as “contains” and “contain”) are inclusive or open-ended and do not exclude additional, unrecited

elements or method steps.

The term “or combinations thercof” as used herein refers to all permutations and combinations of the listed
items preceding the term. For example, “A, B, C, or combinations thereof” is intended to include at least one
of: A, B, C, AB, AC, BC, or ABC, and if order is important in a particular context, also BA, CA, CB, CBA,

BCA, ACB, BAC, or CAB. Continuing with this example, expressly included are combinations that contain
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repeats of one or more item or term, such as BB, AAA, MB, BBC, AAABCCCC, CBBAAA, CABABB, and
so forth. The skilled artisan will understand that typically there is no limit on the number of items or terms in

any combination, unless otherwise apparent from the context.

All of the compositions and/or methods disclosed and claimed herein can be made and executed without
undue experimentation in light of the present disclosure. While the compositions and methods of this
invention have been described in terms of preferred embodiments, it will be apparent to those of skill in the
art that variations may be applied to the compositions and/or methods and in the steps or in the sequence of
steps of the method described herein without departing from the concept, spirit and scope of the invention.
All such similar substitutes and modifications apparent to those skilled in the art are deemed to be within the

spirit, scope and concept of the invention as defined by the appended claims.
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What is claimed is:

1. A method for distinguishing between active and latent Mycobacterium tuberculosis infection in a
patient suspected of being infected with Mycobacterium tuberculosis, the method comprising:

obtaining a gene expression dataset from a whole blood sample from the patient;

determining the differential expression of one or more transcriptional gene expression modules that
distinguish between infected patients and non-infected individuals, wherein the dataset demonstrates an
aggregate change in the levels of polynucleotides in the one or more transcriptional gene expression modules

as compared to matched non-infected individuals, and

distinguishing between active and latent Mycobacterium tuberculosis (TB) infection based on the one or

more transcriptional gene expression modules that differentiate between active and latent infection.

2. The method of claim 1, further comprising the step of using the determined comparative gene

product information to formulate a diagnosis.

3. The method of claim 1, further comprising the step of using the determined comparative gene

product information to formulate a prognosis.

4. The method of claim 1, further comprising the step of using the determined comparative gene

product information to formulate a freatment plan.

5. The method of claim 1, further comprising the step of distinguishing patients with latent TB from

active TB patients.

6. The method of claim 1, wherein the module comprises a dataset of the genes in modules M1.2, M1.3,
M1.4,M1.5, M1.8, M2.1, M2.4, M2.8, M3.1, M3.2, M3.3, M3.4, M3.6, M3.7, M3.8 or M3.9 to detect active

pulmonary infection.

7. The method of claim 1, wherein the module comprises a dataset of the genes in modules M1.5, M2.1,
M2.6, M2.10, M3.2 or M3.3 to detect a latent infection.

8. The method of claim 1, wherein the following genes are down-regulated in active pulmonary

infection CD3, CTLA-4, CD28, ZAP-70, IL-7R, CD2, SLAM, CCR7 and GATA-3.

9. The method of claim 1, wherein the expression profile of Figure 9 is indicative of active pulmonary
infection.
10. The method of claim 1, wherein the expression profile of Figure 10 is indicative of latent infection.

11. The method of claim 1, wherein the underexpression of genes in modules M3.4, M3.6, M3.7, M3.8

and M3.9 is indicative of active infection.
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12. The method of claim 1, wherein the overexpression of genes in modules M3.1 is indicative of active

infection.

13. The method of claim 1, further comprising the step of distinguishing TB infection from other
bacterial infections by determining the gene expression in modules M2.2, M2.3 and M3.5, which are
overexpressed by the peripheral blood mononuclear cells or whole blood in infection other than

Mycobacterium.

14. The method of claim 1, further comprising the step of distinguishing the differential and reciprocal
transcriptional signatures in the blood of latent and active TB patients using two or more of the following
modules: M1.3, M1.4, M1.5, M1.§, M2.1, M2.4, M2.8, M3.1, M3.2, M3.3, M3.4, M3.6, M3.7, M3.8 or M3.9
for active pulmonary infection and modules M1.5, M2.1, M2.6, M2.10, M3.2 or M3.3 for a latent infection.

15. The method of claim 1, wherein the genes that are upregulated in active pulmonary TB infection

versus a healthy patient are selected from Tables 7A, 7D, 71, 7J and 7K.

16. The method of claim 1, wherein the genes that are downregulated in active pulmonary TB infection

versus a healthy patient are selected from Tables 7B, 7C, 7E, 7F, 7G, 7H, 7L, 7M, 7N, 70 and 7P.

17. The method of claim 1, wherein the genes that are upregulated in latent TB infection versus a healthy

patient are selected from Table 8B.

18. The method of claim 1, wherein the genes that are downregulated in latent TB infection versus a

healthy patient are selected from Tables 8A, 8C, 8D, 8E and &F.

19. A method for distinguishing between active and latent Mycobacterium tuberculosis infection in a

patient suspected of being infected with Mycobacterium tuberculosis, the method comprising:

obtaining a first gene expression dataset obtained from a first clinical group with active
Mycobacterium tuberculosis infection, a second gene expression dataset obtained from a second clinical
group with a latent Mycobacterium tuberculosis infection patient and a third gene expression dataset obtained

from a clinical group of non-infected individuals;

generating a gene cluster dataset comprising the differential expression of genes between any two of

the first, second and third datasets; and

determining a unique pattern of expression/representation that is indicative of latent infection, active

infection or being healthy.

20. The method of claim 19, wherein each clinical group is separated into a unique pattern of

expression/representation for each of the 119 genes of Table 6.
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21. The method of claim 19, wherein values for the first and third datasets are compared and the values

for the dataset from the third dataset are subtracted therefrom.

22. The method of claim 19, wherein values for the second and third datasets are compared and the

values for the dataset from the third dataset are subtracted therefrom.

23. The method of claim 19, further comprising the step of comparing values for two different datasets
and subtracting the values for the remaining dataset to distinguish between a patient with a latent infection, a

patient with an active infection and a non-infected individual.

24, The method of claim 19, further comprising the step of using the determined comparative gene

product information to formulate a diagnosis or a prognosis.

25. The method of claim 19, further comprising the step of using the determined comparative gene

product information to formulate a treatment plan.

26. The method of claim 19, further comprising the step of distinguishing patients with latent TB from

active TB patients.

27. The method of claim 19, further comprising of determining the expression levels of the genes:
ST3GAL6, PAD14, TNFRSF12A, VAMP3, BR13, RGS19, PILRA, NCF1, LOC652616, PLAUR(CDS87),
SIGLECS, B3GALT7, IBRDC3(NKLAM), ALOXSAP(FLAP), MMP9, ANPEP(APN), NALP12, CSF2RA,
IL6R(CD126), RASGRP4, TNFSF14(CD258), NCF4, HK2, ARID3A, PGLYRPI(PGRP), which are
underexpressed/underrepresented in the blood of Latent TB patients but not in the blood of Healthy

individuals or Active TB patients.

28. The method of claim 19, further comprising of determining the expression levels of the genes:
ABCG1, SREBF1, RBP7(CRBP4), C220rf5, FAM101B, S100P, LOC649377, UBTD1, PSTPIP-1, RENBP,
PGM2, SULF2, FAM7A1, HOM-TES-103, NDUFAF1, CES1, CYP27Al1, FLJ33641, GPR177,
MIDIIP1(MIG-12), PSD4, SF3Al, NOV(CCN3), SGK(SGKI1), CDKS5RI1, LOC642035, which are
overexpressed/overrepresented in  the blood of Healthy control individuals but were
underexpressed/underrepresented in the blood of Latent TB patients, and underexpressed/underrepresented in

the blood of Active TB patients.

29. The method of claim 19, further comprising of determining the expression levels of the genes:
ARSG, LOC284757, MDM4, CRNKLI, IL8, LOC389541, CD300LB, NIN, PHKG2, HIP1, which are
overexpressed/overrepresented in the blood of Healthy individuals, are underexpressed/underrepresented in

the blood of both Latent and Active TB patients.

30. The method of claim 19, further comprising of determining the expression levels of the genes:

PSMB&(LMP7), APOL6, GBP2, GBPS, GBP4, ATF3, GCH1, VAMPS, WARS, LIMKI1, NPC2, 1L-15,
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LMTK2, STX11(FHL4), which are overexpressed/overrepresented in the blood of Active TB, and
underexpressed/underrepresented in the blood of Latent TB patients and Healthy control individuals.

31. The method of claim 19, further comprising of determining the expression levels of the genes:
FLJ11259(DRAM), JAK2, GSDMDC1(DFSL)Y(FKSG10), SIPAILL, [2680400](KIAA1632),
ACTA2(ACTSA), KCNMBI1(SLO-BETA), which are overexpressed/overrepresented in blood from Active
TB patients, and underexpressed/underrepresented in the blood from Latent TB patients and Healthy control

individuals.

32. The method of claim 19, further comprising of determining the expression levels of the genes:
SPTANI, KIAADI179(Nnp1)(RRP1), FAM84B(NSE2), SELM, IL27RA, MRPS34, [6940246](IL23A),
PRKCA(PKCA), CCDC41, CDS2(CDWS52), [3890241](ZN404), MCCC1(MCCA/B), SOX8, SYNIJ2,
FLJ21127, FHIT, which are underexpressed/underrepresented in the blood of Active TB patients but not in
the blood of Latent TB patients or Healthy Control individuals.

33. The method of claim 19, further comprising of determining the expression levels of the genes:
CDKLI1(p42), MICALCL, MBNL3, RHD, ST7(RAY1), PPR3R1, [360739](PIPSK2A), AMFR, FLJ22471,
CRAT(CATI1), PLA2G4C, ACOT7(ACT)(ACHI1), RNF182, KLRC3(NKG2E), HLA-DPB1, which are
underexpressed/underrepresented in the blood of Healthy Control individuals, overexpressed/overrepresented

in the blood of the Latent TB patients, and overexpressed/overrepresented in the blood of Active TB patients.

34. A method for distinguishing between active and latent mycobacterium tuberculosis infection in a

patient suspected of being infected with Mycobacterium tuberculosis, the method comprising:
obtaining a gene expression dataset from a whole blood sample;
sorting the gene expression dataset into one or more transcriptional gene expression modules; and

mapping the differential expression of the one or more transcriptional gene expression modules that
distinguish between active and latent Mycobacterium tuberculosis infection, thereby distinguishing between

active and latent Mycobacterium tuberculosis infection.
35. The method of claim 34, wherein the dataset comprises TRIM genes.

36. The method of claim 34, wherein the dataset comprises TRIM genes, and TRIM 5, 6, 19(PML), 21,

22, 25, 68 are overrepresented/expressed in active pulmonary TB.

37. The method of claim 34, wherein the dataset comprises TRIM genes, and TRIM 28, 32, 51, 52, 68,

are underepresented/expressed in active pulmonary TB.

38. A method of diagnosing a patient with active and latent Mycobacterium tuberculosis infection in a
patient suspected of being infected with mycobacterium tuberculosis, the method comprising detecting

differential expression of one or more transcriptional gene expression modules that distinguish between
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infected and non-infected patients obtained from whole blood, wherein whole blood demonstrates an
aggregate change in the levels of polynucleotides in the one or more transcriptional gene expression modules
as compared to matched non-infected patients, thereby distinguishing between active and latent
mycobacterium tuberculosis infection.

39. The method of claim 38, further comprising the step of using the determined comparative gene

product information to formulate a diagnosis.

40. The method of claim 38, further comprising the step of using the determined comparative gene

product information to formulate a prognosis.

41. The method of claim 38, further comprising the step of using the determined comparative gene

product information to formulate a treatment plan.

42. The method of claim 38, wherein the module comprises a dataset of the genes in modules M1.2,
M1.3, M1.4, M1.5, M1.8, M2.1, M2.4, M2.8, M3.1, M3.2, M3.3, M3.4, M3.6, M3.7, M3.8 or M3.9 to detect

active pulmonary infection.

43, The method of claim 38, wherein the module comprises a dataset of the genes in modules M1.5,

M2.1, M2.6, M2.10, M3.2 or M3.3 to detect a latent infection.

44, The method of claim 38, wherein the following genes are down-regulated in active pulmonary

infection CD3, CTLA-4, CD28, ZAP-70, IL-7R, CD2, SLAM, CCR7 and GATA-3.

45. The method of claim 38, wherein the expression profile of modules of Figure 9 is diagnostic of

active pulmonary infection.

46. The method of claim 38, wherein the expression profile of modules of Figure 10 is diagnostic of

latent infection.

47. The method of claim 38, wherein the underexpression of genes in modules M3.4, M3.6, M3.7, M3.8

and M3.9 is indicative of active infection.

48. The method of claim 38, wherein the overexpression of genes in modules M3.1 is indicative of active
infection.
49. The method of claim 38, further comprising the step of distinguishing TB infection from other

bacterial infections by determining the gene expression in modules M2.2, M2.3 and M3.5, which are
overexpressed by the peripheral blood mononuclear cells or whole blood in infection other than

Mycobacterium.

50. The method of claim 38§, further comprising the step of distinguishing the differential and reciprocal

transcriptional signatures in the blood of latent and active TB patients using two or more of the following
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modules: M1.3, M1.4, M1.5, M1.§, M2.1, M2.4, M2.§8, M3.1, M3.2, M3.3, M3.4, M3.6, M3.7, M3.8 or M3.9
for active pulmonary infection and modules M1.5, M2.1, M2.6, M2.10, M3.2 or M3.3 for a latent infection.
51. A kit for diagnosing a patient with active and latent mycobacterium tuberculosis infection in a patient

suspected of being infected with Mycobacterium tuberculosis, the kit comprising:

a gene expression detector for obtaining a gene expression dataset from the patient; and

a processor capable of comparing the gene expression to pre-defined gene module dataset that distinguish
between infected and non-infected patients obtained from whole blood, wherein whole blood demonstrates
an aggregate change in the levels of polynucleotides in the one or more transcriptional gene expression
modules as compared to matched non-infected patients, thereby distinguishing between active and latent
Mycobacterium tuberculosis infection.

52. A system of diagnosing a patient with active and latent Mycobacterium tuberculosis infection
comprising:

a gene expression dataset from the patient; and

a processor capable of comparing the gene expression to pre-defined gene module dataset that distinguish
between infected and non-infected patients obtained from whole blood, wherein whole blood demonstrates
an aggregate change in the levels of polynucleotides in the one or more transcriptional gene expression
modules as compared to matched non-infected patients, thereby distinguishing between active and latent
Mycobacterium tuberculosis infection, wherein the modules are selected from M1.3, M1.4, M1.5, M1.8,
M2.1,M2.4, M2.8, M3.1, M3.2, M3.3, M3.4, M3.6, M3.7, M3.8 or M3.9 for active pulmonary infection and
modules M1.5, M2.1, M2.6, M2.10, M3.2 or M3.3 for a latent infection.



