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BLOOD TRANSCRIPTIONAL SIGNATURE OF MYCOBACTERIUM FPURERCULOSIS
INFECTION

TECHNICAL FIELD OF THE INVENTION

The present invention relates in gencral o the ficld of Mycebacterinm tribercufosis infection, and mose,
particutarly, to a sysiein, method and apparcalus for the diagaosis, progoosis and monitoriig of latent gid

aclive Mycobacierium fubererdosly infection and discase progression before, during anck after trealmaend,

LENGTIIY TAHLE

The patent application contains 2 lengtyy table seetion. A copy of the table is evailable in electronic fons
from the USITO web site (hitpi/iseqdatauspio.gov/). An electronic copy of the table will also be available
from the USPTO upon request and payment of the fee set forh in 37 CFR LAS(RX3E).

BACKGROUND OF THE INVENTION

Without limiting the scope of the invention, its background is deseribed In conneetion with the identification

s treatrment of Mycobaclerium tubercutesis infection.

Pulmonary twberculosis {I7VB) s a major snd increasing cause of morbidity and morlatily worldwide caused
by Myeobacterium tubercilosis (M. tubercudosis). However, the majerity of individuats infected with M.
tuberenlosis remsin asymplomatic, retaining the infection in a fment form and i is thought that this Jatent
stale is maintained by en aciive immune response {WHC, Kaufinann, 5B & McMichael, AL, Nat Med,
2005). "This is supparied by reports showlng that treatment of patients with Crohn’s Discase or Rhcumstoid
Arthritis with anhi-TNT antibodies, restlis in improvement of autolmmune synsoms, but on the other hand
causes reactivation of TI3 in patients previously in conteet with M. twherculosis (keanc). The fmmune
response 10 M. tubercwlosls is muhifactorial and includes genclically detenmined host factors, such as TNE,
and 1INy and 1.-12, of the Thl axis (Reviewed in Casanova, Ann Rev, Newport). However, ingme gells
from adul pulmonary TB patients can produce [FN-y, IL-12 and TNF, and {FN-y therapy does not help o
ameliorate diseass (Reviewsd io Reljic, 2007, J Interferon & Cyt Res,, 27, 353-63), suggesting that a broader
wember af host imraone faclors are involved in protection against M. tuborcudosis and the maintenance of
latency. Thus, a knowledpe of host factors induced in Jatent versus active T3 may provide tnfonnation with

respect lo the immune respouse which can control infection with M. twberculosis,

The diagnosis of PTI can be difficalt and problematic for a number of reasons, Fisstly demosistraling e
presence of typical M. tubercatosis bacitii in the sputum by microscopy examination (smicar pasitive) has o
semsitivity of only 50 - 70%, and positive diagnosis requires isolation of M, tuberculosis by culture, which
can take up o & weeks. In addition, some paticrts are smear negative on sputuny or are unable to produce

sputany, and 1hus sdditional sampling is roguired by bronchoscopy, an imvazive procedure, Dhie 1o these
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titnitations in the disgnesis of PTB, smear negative patients are sometimes ested for tuberealin (PPD} skin
reactivily (Montoux). However, whercwlin (PP shin reaclivity cammotl distinguish  between BCG
vaccinotion, Iatent or active TR, In mosponse 10 this problem, assays have been developed demonstrating
immunoreactivity 1o speeific M. tuberculosis antigens, which zre absent in BOG, Reactivity to lwese AL
fibercufosis amtigens, as measured by production of 1FN-y by bieod eclls in hiterforon Gamma Release
Assays [JORAY, howeover, doos nal differeminte latent from active discase, Latent TH ix defined in e clinie
by # delayed 1ype lypersensitivity reaction when the prticit is intradermally challenped with PPD, (opether
with an IGRA positive result, inthe absence of dliticad symploms or sipns, or radiology supeestive of active
disease. The reactivation of lafent/dormant fuberenlosis (T13) presents a major heaith hazard with the risk of
transmission to other indjviduats, and thus bismaerkers reflecting differcnecs in latont and active TB patients
would be of use in disease manapement, panicularly since anti-mycobacterial drug tresment is arduous and

cian resull i soriows side-efieols,

SUMMARY O THE INVENTION

The present invention includes methods and kits for the identification of latent versus active tuberculosis
{TIY patients, as compared 16 healthy contrets.  In one embodiment, micrearray analysis of bleod of &

distinct and veciprocad immune sipnature is used o detennine, diagnose, tack and treat bafent versus active

lubereutosts (T3) patients.

In one embodiment, the present invention ineludes methods, systems and kits for distinguishing between
active and ltatent Mycobgcrerfum twhercnfosis infection in a patient suspecied of being infecied with
Myeobacterinm tsberenfosis, the method including the steps oft obtainkig a gene expression dataset front a
whole blood sample from the patient; determining the differential expression of one or mere Iranscriptional
gene cxpression medules that distinguish between infeeted patients and son-infected individuals, wherein the
dataset demsonstrates an agpicpate l.;.hat:gc it the levels of polynucleotides in the one or more ranscriptional
gene cxpression modules as compared 10 matehied non-infected individuals, and distinguishing between
active and latent Mpcobactorium inbercxlosis {T13) infection based on the one of more transcriptiona) penc
expression modules ihat differentiate between active and lalent infiction, Ta one aspec, the invention way

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

In another aspect, the method gy alse include the step of using the determined comparative pene procduc
information fe formulate a prognosis or the step of vsing the defermined comparative gene product
information to formulate a treatment plan, In one alicenative aspect, the methed may include the slep of
distinpuishing paticnts with fatest 193 from active T3 patents. In one aspect, the madule may inclide &
datazet of the gencs hr mochiles M31.2, ML, M4, MLS5, MILE ML, M2.4, M28, M3.1, M52, M3,
M4, M3.6, M3.7, M3.8 or M3.9 1o deteet setive pulmaonary infection.  In another aspeet, the module may
inchude a dmased of the penos in modules MLS, M2, M2.6, M210, M1.2 or M3.3 16 delect & fstent
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infiection. In yet anather aspeet, the feflowing penes are down-regulated in active pulimonary infection (D3,
CTLA-, COZ8, ZAP-70, IL-7R, CD2, SLAM, CCRT and GATA-3. 1t ane specific aspect, the expression
profile of the modules in Figure ¥ is indicative of petive pulmonary infoction and the expression profile of the
modulos i Figure 10 is indicative of latent infection. 1t has been found that the underexpression of penes in
modules M3.4, M3.6, M3.7, M3.8 and M3.9 is indicative of active infection. It hins also Leen found tiat e

overcxpression of genos in modules M3,1 is indicative of active infection.

In yet another aspect of the present invention, the method may also include the siep of distinguishing TR
infection from other bacterial infections by delermintiyg the pene expression in modules M2.2, M2.3 and
M3.5, which are overexpressed by the peripheral Blood mononuctear cells or whole blood in infestion ather
than Mycobacterium. Ahematively, the method may include the step of distinpuishing the differential angd
reciprocal transcriptional sipnatures in the blood of latent and active T13 patients using two of more of tie
following modules: ML.3, M4, M1.5, MLE, M2.1, M2.4, M2.8, M3.1, M3.2, M3.3, M34, M36, M3.7,
M3.8 or M3.9 for active putmonary infoction and modules M1.5, M2.1, M2.6, M2.10, M3.2 or M3.3 for o
fatem fnlection. Vxomples of the genes that are upregulated in active pulmonary TR infection versus 3
healthy patient are selected from Tables 74, 713, 71, 73 and 7K, Further examples of the genes that are
downregulated in aciive putmonary T8 infection versus & healthy patient arc selected from Tables 78, 7,
E, 6, 9G, TH, AL, T, T, TO and 7P, In one speeilic aspect, the penes that are upregulated in latert T13
infection versus n hoalthy patient may be selecied from Table 813, In another specific aspect, the penes 1hat
are downregidated in latent T13 infeciion versus a healthy patient msy be selocted from Tables A, 8C, 81,

85 and £,

Another embodiment of the present invention is & method for distinguishing between active and latent
Myeobacteriton tuberenlosis tifection in a patient suspecied of being infecled with Mycnbacterim
teberctlosis, the method including the steps oft obtaining a first gene expression datase! oltained from a firsg
clinical group with active Mpcobacterium fubercutosis inloction, & sceond gene expression dalascl olained
from a seeond clinical proup wit a fatent Myeobacterinm tubereulosiy infection patient and & (hivd gene
expression dataset oblained from a clinicat group of nen-infected individuals; generating 2 gene cluster
dataset comprising the differentin expression of genes between any two of the first, second and third
datasets; and determining a unigue pattern of expressionfrepresentation that is indicative of latent infectbon,
active infection or being healthy, In one aspect, esclt clinical group is scparaled inte & wnigue pattern of
exprossiotirepresentation for cach of the 139 pones of Table 6. 1 another aspact, values for the st and
third datascts arc compared and the vajues for the dataset from the third dataset are subtracted theredom. I
another specific aspect, the values for the second and third datascls are compared and the values Tor the
datasel from the thivd dataset sre subtracted therelrom. In one specific embodimeny, the methiod may further
incude the step of comparing valies for two different datasets and seebiracting the vatoes for the remaining

dalrset o distinguish between 5 patient with 2 latent infection, & patient with an active infection and 2 non-
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infected individual. In ome aspect, the wethod may Turther comprise the step of wsing the determincd

eomparative gene peeduct information (0 formuebste o diagnosis or a prognosis. Tn yel another aspect, the.

methad includes the step of using the delermined comparative gene produst information o fortnulaic a
treatment plan, The methed may also include the step of distingudshing paticnts with tatemt 113 fromn active

TH patients by analyzing the expressionfrepresentation of genes in the gene and patient clusters.

In one specific aspect, the inethod may further include the step of determining the eapression levels of the
penes: STIGALG, PARMNY, TNFRSF124, VAMI, BRI3, RGS19, PILRA, NCFI, LOCES2G16,
PLAUR{CDETY, SIGLECS, BIGALTY, IBRDC3HMNKLAM), ALOXSARFLAP), MMPY, ANPEPIATN),
NALPIZ,  CEEF2RA,  IL6R{CDI26Y, RASGRPY, TNFSFI4(CRZSEY, NCF&, HEZ,  ARIDIA,
PGLYRPI(PGRP}, which avc underexpressedfunderrepresented in the blood of Latert T patients bt not in
the blood of Healthy individuals or Active TB patients. In another specifie aspect, the method may further
include the step of determining the oxpression fovels of the penes: ABCGT, SRERBF!, RRPVCREPA),
C220eF3, FAMIOLHE, S100P, LOC649377, UBTDI, PSTPIP-1, RENBP, PGM2, SULE2, FAMTAL HOM-
TES-103, NDUFATL, CESIL CYP2TAL FLIZ3641, GPRITY, MIDHP{(MIG-12), PS4, SF3AL
MNOV(OCN3)Y, SGK(SGR1), CDESR], LOT642035, which mie overexpressedfoverrepresenied in the blood
of Healthy contro! individuats bul were undorexpressedfunderrepresented in the blood of Latent 193 patients,
and underexpressed/underrepresented in the blood of Active TR patienis.  In another specific aspeet, the
methad ray firther include the step of deterniining the expression levels of the penes: ARSG, LOC2B4757,
MDMA,  CRNEKLY,  ILE,  LOC380541,  CD300LEB, KM, DPHEGE,  HIPL,  which &
overexpressed/overrepresented in the Blood of Healthy individuals, are underexpressedfunderrepresented in
tiie Dlaed of both Latent and Active T13 patients. 1n one specific aspect, the method may further include the
step of determining the expression levels of the penes: PSMBB(LMP?), APOLS, GBP2, GRPS, GlP4,
ATEY, GCIl, VAMPS, WARS, LIMEL, NPC2, H-15, LMTK2, STXIIFHLA), which arc
ovarcapressed/overmepresented in the bloed of Aclive T, and underexpressedfunderreprescibed in the blood
of Latent TI3 patients and Ieakthy control individuals. It one specific aspect, the method may furihier include
the  step  of  determining  the  expression  levels  of e penes: FLITIZ50(DRAM)Y,  JAKZ,
GEDMDCIDFSLYFKEGH,  SIPAILL,  [2080400[(KIAAG32), ACTAZ(ACTSAY KOUNMBI(SLO-
BETA), which are  overexprossedfoverrepresented  in blood  fiom Active TR patienls, and
underexpressedfunderrepresented in the blood frosm Latent TI patients and MHealthy comtre] individuals, In
one specific aepect, the method may further include the step of detemmining the expression levels of the
genes:  SPTANI,  KIAADITONnpXRRPE), FAMBSB(NSE2), SHELM, ILI7RA, MRPS34,
FOR40246](11.23A), PRECAIPKCA), CCDCAY, CDS2CIHWS2Y, 13890241 {EMN404), MCCCIMOCCAR),
SOE, SYNJZ, FL21127, FHIT, which are anderespressedimderrepresented i the blood of Actiwe TI
patients bwt oot in the Wood of Latenl T patients or Healthy Centrol individuals. In one specific aspert, the

metliod may further include the step of delermining the expression levels of the penes: CBRELIp42),
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MICALCL, MBNL], RED, STTRAYIY, PPRIRI, [307ISHPIPSKIAY, AMPR, FLI22471, CRAT{CATL),
PLARZGSC, ACOTHACTHACHD, RNFIEL, | KLRCHNKGZE), JLA-IDPIE, which | ore
underexpressedfonderrepresented in the blood of Healthy Control individunls, overexpressedfoverreprasented
in the blood of the Latent T3 patients, and overexpressedfoveaepresented in the blood of Active TB patiems,

Yot another embodiment of the present invention s a method for distinguishing between active and latent
mycobsclerium (uberculosis infeciton in a patieni suspected of belng infected with Mucobacteritm
suberculosis, the method including the sieps of: obtaining a gene expression dataset from a whale blood
sample; sorling the goene expression datasel g one or more transeriptional gene expression modutes; and
mapping e difleremtinl exmession of the one or more {ranseriptional pone expression modules that
distinguish between active and Iatent AMycobacterium fuberewlosis infection, theteby distinguishing bobween
active and fatent Mycobaclerium fubercideosis infection, In otie aspect, the datasel includes TRIM genes. In
ong aspecl, the datasel includes TRIM penes, specificatly, TRIM 5, 6, 19{PML), 21, 22, 25, 68 are
overrepresented/expressed in ective pulmonary TB. in one aspect, the dataset of TRIM pgenes, includes

TRIM 28, 32, 51, 52, 68, are underepresented/oxpressed Gy aotive pulmonary TH.

Another embodiment of the present invention 1s 4 method of dirgnosing & patient with active and latent
Mycobactertum  fubercufosis infeclion in a patient suspected of being infected with mycobacierium
tuberculosis, the method comprising detecting differentiad expression of one or mare transcriptional gene
expression modules that distinguish between infected and non-infected paticnts obisined from whole hlowd,
wherein whole blood dempusiiales an aggrepale change in the levels of polynucieotides in the one or more
transcriplional gene expression maodules as compared (o matched notweinfected  patients, thereby
distinguishing between active and {atent mycebacterum tubercolosis infection.  In another aspest, the
method includes one or more of the slep of: using the determined comparative gene product information to
formulaic a diagnosis, the step of using the delermined comparative gene product information (o formutate a
prognesis snd the step of using the determined comparative pene product informestion o formulate s
treatment plan, 1o one alternative aspect, the methad may include the siep of distinguishing patients witli
latend TR from active TH patietus. In one aspect, the module may include o datased of the penes in modulus
ML.Z, ML3, M14, MLS, M1LE, M2.], M2A4, M2.5, M2.1, M3.2, M3.3, M3.4, M3.6, M37, M8 orhidoto
deteet active pulmonaty infection.  in aoother aspect, the module mey include a datase! of the genes in
modules M1.5, M2, M6, M2.10, M2.2 or M35 o detest a latenl infociion. In yot another aspect, the
fotlowing penes are dowrireputated in active pulmonary infection CD3, CTLA-4, CD2E, ZAP-70, 11-7R,
C12, SEAM, CORT and GATA-3. In one speeific aspect, the expression profite 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 tatent infection. 11 las been found that the underexpression of penes in modales B3I, M3,
M1,7, M3.8 and M3.D is indicative of aclive infection. H has alse been found that the overexpression of

penes inmodubes M3.1 is indicative of active infection.
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la wet another aspect of the present invention, the method muy also inclde the step of distingoishing T13
infootion from other bacterial lnfections by determiining the gene expression in modudes M2.2, M2.3 and
M3.5, which are overexpressed fry the peripheral bload mononuclear cells or whole blood in Infection other
than Mveobacterium, - Allernatively, (he method may include the step of distinpuishing the differsntinl and
reciprocad tramseripfional sipnatures in the blood of latent and active T patients using {wo o more of the
following modutes: M3, M1.d4, M15, MLE, MZL M24, M2.8, M3.1, M32, M3.3, M3.4, M3.6, M3.7,
M3.E or MLY for active putmonaty infection and modutes M1.5, M2.1, M2.6, MZ.I0, M3.2 or M3.3 for a
latent infeetion. Examples of the penes thatl are uprepulated in active pulinonary Ti3 infection versus n
healthy patient are seleeted fiom Tables YA, 7D, 71 70 and 7K. ifwiher examples ¢ the penes thatl are
dowmegulated in sctive pulmonary TB infection versus a healthy patient are selceted from Tables 78, 7C,
VE, TE G, TH, T, TM, TR, 7O and TR, In one specilic aspeet, the genes thiat are upregulated in latent 713
infection versus # healthy paticnt may be selecied from Table 82, In another specific aspect, the genes that

are downrepulated in latent T13 infection versus a healihy patient may be selected from Tables 8A, 8C, R,

EE and BF,

Ancther cmbodiment of the present invention i a kil for disgnosing a patient with active and latent
mycobacterium tuberenlosis nfection in a patient suspected of bLeing infected with Myveahacterium
titheraufosis, the Kil that includes a pene expression detecior Tor oltatning & gene expression daiase! from the
patient; aund & processor capable of comparing the gene expression to pre-defined pene module dafaget that
distinguish between infected and non-infected patients obtained from whale blead, wherein whole Blaod
demonsirales an appregele change in the Tevels of pohynucleotides in the one or more transcriptions) penc
expression modules as compared 1o matched non-infected paticnts, thereby distinguishing belween active and

Iatent Mvoobacferfum tuboreulosis infection,

Yel miother cimbodiment includes n system of diagnosing a patient with sctive and latent Mycebacterium
tubereulesls infection comprising: a gone expression dateset from the patient; and a processer capable of
comparing the pene expression 1o pre-defined gene modute dataset thet distinguish between infected and
non-infected patients obiained from whole blood, whorein whole bload demonstrates gn apgregale change hy
the levels of polynucleotides in the ane or mere wansoriptions) gene expression modules as compared 1o
matched non-tnfected paticints, thereby distingnishing between active and lalent Mveobacrerivm fuberewlosis
inlection, wherehn the: modules are selected from M1.3, M1.4, M1.5, M1.8, M2, M24, MLE, M3, Mi2,
M3, M34, M3.6, M3.7, M3.E or M9 for active pulmonary infection and modules M1.5, M2.1, 2.6,
MZ2.10, M3.2 or M3.3 for a lalent infection,

BRWF DESCRIPTION OF THE DRAWINGS

Far a more complete understanding of the features and sdvantages of (he present invention, reference is now

made 1o e detailed description of the invention along with the accempanying figures and in which;
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Figure 1 shows the pene aray espression results from 42 participants, penes present in a1 least 2 sanples
(PALZY, gones 2 folds over or onder represented compared with median, ¢lustered by Pearson Correlation

eotmpering active PTE, latemt T, healiby BCG not-vaccinated controls and heallhy BOG vaceinaled

contrels;

Fipure 2 shows the pene array expression resulls fion PAL2, 2 folds up or down oxpressed, fillered for
statistically significant differences b expression between clivical groups using a non-prramelic test
(Kruskal-Wallis), 1 < .01, with Benjamini-Hochborg comeetion (1473 penes) and hndependanty clusiered

usinp Pearson comredation comparing setive PTI3, Intent T13 and healthy controls;

Figrures 3A — 31> show the gene array expression results from PAL2, 2 folds up or down expresse, {Hltered
for stetisticathy significant difforences in expression between chinical groups uwsing & non-parameiric esd
{Kruskal-Watlis}, P < (.01, with Renjamini-lochbery correction, and then filicred for the presence of the
pene endojogy e for bislogical process “invnune respanse” in the gene annolation and independendy
clustered using Pearsen cormelation (158 penes). These 158 penes are shown separated into 4 fgwres {34 —
3TN for jegibility.

Figure 3A shows gene array expression resulls comparing aclive PTB, latent T, healthy BCG nen-

vacoingted comtrols and healthy BOG waecinaled controls,

Figure 3B shows genpe stay expression reswlis comparing aclive PTI, latend TB, healthy BCGQ non-

vaceinated controls and healthy BOG vaccinated controls;

Figure 3C shows gene array expression results comparing sctive PIB, Jatent TB, healthy BCG non-

vaecinated controls and healthy BOG vaceinated controls;

Fipure 3D shows gene amay expression results comparing active PTI3, latent TB, bealthy BCG non-

virecinated controls and healthy BCG vaccinated controls;

Figure 4 shows the gene array expiession resulls from 42 participants, genes present in at least 2 samples
{IPALZ), penes 2 folds aver or under represeniod compared with median, Genes selected as TRIMs - clustered
by Pearson Correlimtion comparing active PTI3, latort 113, healthy BCG non-vaceinated controls and healthy

BOG vaccinated controls,

Fipuriz 5A shows detail from the gene array expression results from 42 participants, genes present in al beust 2
samples {PAL2), penes 2 folds over or under represented compared with medinn, clusicred by Pearson
Correlalion compating aclive PTB, latent TB, heallhy BOG non-vaccinafed controls and healthy BCG
viccinated contrals, showing that inhibilery immunorcgutatory ligands (PRLI/CD274, PRL2/CD273) ane

overexpressod i agtive T palients,
Fipure 513 shiows the unfiltered poene array expression reaulls that demonstrate that PDLI is only expressed in

active TR pationts;
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Fipure ¢ shows the pene anay expression resulis fillored for genes present in #t feast 2 samples, 2 folds vp or
down ‘representeid’ compared 1o medisn, statistically significantly differentially expressed avross proups
(P04, Kruskal-Wallis non-parametric test wilh Bonferrond comestion) (46 penes) ndependently elustersd
using Pearson correlation, comparing active PUR, latent TB, healthy BOG non-vaccinated controls and

heatthy BOG vaccinated controls;

Figure 7 shows the gene array expression reselts fillered for genes present in o Jeast 2 samples, 2 folds up or
down ‘represonted” comparcd 1o median, statisticatly sipmificantly dilferentially expressed scrovs proups
(P05, Kruskal-Wallis non-paismelric test with 13enferront correction} (18 genes) independently clustered
using Peatson correlation, cemparing active )T, latent TR, healthy BCG non-vaceinated contials and
healthy BCG vaccinated controls; '

Figure 8A shows that the sesolts of merging differemt stalistical filters applied to the list of penes fillered
present in & least 2 sutnples, 2 folds up or down ‘represented” compared (0 median, diseriminates between all
three clinical groups. The 1anseripts shown are statisticafly signiffoantly differentinlly exnressed between
Latent and healthy ('<0.005, Wilcoxen-Mann-Whilney non-pnramelric (est with no correction) plus the
transcripts stalistically sipnificantly differentialty expressed between Active and henlthy (P<0.5, Wilcoxon-
Mann-Whitney non-parametric test with Bonferroni correction) — 119 penes in total independently clustered
using Pearson correlation (clusters of patients/clinical groups are presented horizontally and clusters of penes
ure presented vertically), These 119 genes re shown separated into § furlher fipures (813 -8F) for legilility
and Lo show thal subgroups of these genes may also be used (o distinguish between different clinjeat groups

{i.c. belwean Avtive, Lalent and Healthy),

Figure. 8B shows the gene array expression resulis fihered Tor genss present in at least 2 samples, 2 Jolds up
or down ‘represenied” compared to medizn, transcripts slatistically significanty differentially tapressed
between Latesl end heaithy (P<0.005, Wilcoxon-Mann-Whitney non-parametric test with no correction)
PLUS transeripts statistically significantly differentially expressed betwoen Active and healthy (<05,
Wilcoxon-Mann-Whitney non-parameteic test with Bonferroni correction) (clusters of patieniy/clinical

greups are presented harizonially and closters of genes are presented vertically);

Figure BC shows the gene array expression results filtered for genes present in ai Jeast 2 samples, 2 folds up
or down “reprosented” compared to medisn, transeripts statistically sigmificantly differentially expressed
hetween Jatent and healihy {1P<0.005, Wilcoxon-Mann-Whitney non-paramettic 1es1 with no cosrection)
ILUS transeripts statistically sipnificantly difforentislly expressed between Active and healthy (P<(.5,
Wilcoxon-Mann-Whitney pon-parsmetric st with Bonferroni correction);

Figgure. 810 shows the gene atray expression results filtered for genes present in ot least 2 semples, 2 folds 1

or down ‘represented’ compared 10 median, transeripts statistically sipnificantly differentially expressed

between Latent and healthy (P<0.005, Wilcoxon-Mann-Whitncy nen-parametric 165t with no cosrection)
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PLUS trmseripts statistically significamty differenticlly cxpressed between Active and healthy (<05,
Witcoxen-dMann-Whitney non-paramelric est with Bonferroni corection) {clusters of patiemtsfclinicsl

groups are presailed horizontally and clusters of genes are presented verlically);

Figure 8E shows the gene array expression resulls Gltered for genss present in at teast 2 samples, 2 foids up
or down ‘represenfed” compared (o inedian, transcripts statistically significantly differeminlly expressed
between Latent and healthy (P<0.005, Wilcoxon-Mann-Whitney non-paiametric lest with no corrsction)
PLUS ftranscripts statisticaily sipnificontly differemially expressed between Active and healthy (17<0.5,
Wilcoxon-Mann-Whitney non-patmmetric test with Bonferreni correction) (clusters of patients/clinical

groups ae peesened horizontally and chusters of penes are presented vestically);

Figure 8F shows the gene aray expression results fiktered for genes present in at Teast 2 samples, 2 folds U
or down ‘represented’ compared 1o median, transeripts staistically significamly differentially expressed
betwsen Lalent and healthy (P<0.005, Wi]mmﬁ-ManrA’r’hitney uon-paramettic test with ne comection)
PLUS transeripis statistleally significantly differentially expressed bewween Active and healihy (1°<0.5,
Wilcoxon-Matu-Whilney non-parametric test with Bonferroni comection) (clusters of patiots/clinical

growps are presented horizontelly and clustors of genes are presented vertically);

Figure % shows the pene array cxpression results from o pene module enalysis of PTB(9) vs Control(6): from
5281 penes, fillred for PAL2, statistically significantly differentislly expressed botween active 17713 and

healiliy controls by Wilcoxou-Mann-Whitney-tesl, p<(,05, with nio multi-test correction; and

Figure 10 shows the gene aray expression rosuhts from Trom a gene module analysis of LTE(9) vs
Control(6): from - 3137 genes, fitered for PALZ, siatistically significantly differentially expressed between

active P13 and healthy controls by Witcoxon-Mann-Whitney-test, p<0.05, with no muiti-ftest cotrection.
DETAILED DESCRIPTION OF THEE INVENTION

While the meking and using of various embodiments of the present invention are discussed in detil bolow, it
should be appreciated that the present nvention provides many applicable inventive concepts that can be
embadied in a wide variety of specific contexts. The specific embediments discussed herein are merely

illustrative of spectfic ways t¢ make and use the invention and do not delimil the scope of the invention,

Te fucititate the understanding of this invention, a nimber of terms are defined below. Terms detined herein
have meanings as commoenty understond by a porson of ordinary skili in the areas relevant 1o the prosent
invention. Temis such as “a”, “an® and “the" are not intended to refer to only a sinputar entity, but include
the peneral clrss of which  specifie example may be uécd foor illustration, The terminology herein is used 10
deseribe specific embodiments of the invention, but their usape does not defimit the invention, except as
ottlined i the clains. Untoss defined otherwise, 2]] technical and sclentific terms used herein have the

meaning commenly undersiood by o persen skilled in the an 1o whicli this invention belongs, The following
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reforenices provide one of skilt with 2 general definition of many of the terms wsed in this invention:
Singleton o al., Dictionary of Microbiology and Molecular Biotogy {2d ed. 1994 The Cambridpe
Brictionary of Science and Technolopy {Walker ed., 1988); The Glozsary of Genetics, 5TH ED., R, Rieper @
al. (eds.), Springer Vorlag (1991); and Hale & Markam, The Haper Collins Dictfenary of Biology {1991).

Various biochemical and malecular biolopy methods are well known in the 2. For cxample, mathods of
isodation snd purification of nucleic acids are described in detsil in WO 97065, WO 97227317, Chapter 3
of Laboratory Techniques i Bischemistty and Molecolar Biclogy: Hybridization with Mucteic Acid Probes,
Fan 1. Theory and Nuclete Acid Preparation, (P Tijssen, od.) Blsovier, N.Y, (1993); Sambrook, o g,
Molecular Cloning: A Laborztory Manual, Cold Spring Herbor Press, WY, (1989); end Current Protocals in
Molecular Biclopy, (Avsubel, F. M. el al., eds.) John Wikey & Sons, Inc., Mow York ($087-19009), including

supplements,
BIGINFORMATICS DEFINITIONS

As used herein, o "objert™ refers {o any ilem or information of intercst {gencrally 1extual, including noun,
verb, adjective, adverb, phrase, senlence, symbol, nomeric characlers, edc.). Therefore, an object is anvihing
that can Torn: a retationship and anything that can be oblained, identified, andfor scerched from a sowrce.
"Objects™ include, b are not Himited {0, an entily of interest such as pene, protelts, disease, phenolype,

mechanisin, drug, ele. Tn some aspects, an object may be data, as forthier deseribed befow.

As used heroing & “velationship” refers o the co-oecumenes al ehjects within the same unit {e.g., a phrase,
sténfence, two or more lines of 1ex1, & paragraph, a scotion of a webpape, 2 page, 3 magazine, paper, book,

el ¥ may be text, symbols, mumbers and combinations, thereod

As used herein, “meta drta content” refers to information as 1o the organization of texi in a daia source. Mela
data can comprise standard metedata such as Dublin Core motadatz or can be collection-specific. Bxamples
of meladata formats include, bt are not linited 1o, Mechine Readable Catalog; {MARC) records used for
library catatops, Resource Prescription Format (RDEF) and the Extensible Makup Langoage (XML Mela

oljects may be penerated manunily or threugh awtemnated information extraction alporithns.

As used hereln, an “engine™ refers 1o a program that perforns a core o essential function Tor siher progranis.
For cxample, an engine may be & central propran v an operaling sysiem or applicidios program th
coordinales the overall operafion of other programs, The ferm “engine” may also refer 10 & propram
coataining an algorithm thas can be changed. For cxmuple, a knowledpe discovery engine may be desipiod
so it ils approach Lo identifving relationships can be changed 1o reflect now rules of identifying and ranking

refatiotships.

As used hereln, “semantic analysis” refers (o the dentification of relationships between words 1hat represent

simtiiar coneepts, ¢, thouph suffix removal or stemming or by employing a thesauros, “Statistical anakbysis™
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refers 1o n tecluidgie based on counting the number of eocurtences of cach term (word, word rool, ward stem,
1-gram, plirase, ele.}) in coflestions wnrestricted as to subject, the same phrase vsed in different contexts may
represent diffcrent eancepts, Stafistical analysis of plirase co-occurrence can lielp to resolve wiord sense
ambignity. “Syptactic analysis” can be wsed 10 furlber decrease ambipuity by pad-of-specch ansbysis. As
used hereln, one or maore of such analyses are referved to more generally as “lexical analysis.” “Arnifieia!
intelligenee (AL} refers (o methods by which a nonchuman deviee, sucll as & compuier, performs tasks that
Iurans wouls deen noteworthy or “inteliigent.”” iZxamples include identifying pletbres, undestanding

spoken words or written text, atd solvinp problems.

Terms such “dafa™, “dateset™ and “information” are often used interchangeably, as are “information™ and
“knowledpe.” As used hereln, “data” is the most fundaments] unit that is an empinical measurement or sct of
measurements. Data is compiled fo contibite o information, but it {x fundmmentally independent of it and
may be combined into a datasel, that is, a set of data. Infonnation, by contrasi, is derived from inlgrests, ep.,
date (the unifl) may be gathered on cthnicity, gender, height, weight and diet for ike purpose of finding
variables correlated with tisk of cardiovascular disease. [However, the same date could be used 16 develop a

lomata or to ceeate “Infornwtion” about diel references, i.e¢., likelihood that certain producls in o
ary p '

supermarket have m higher likelihood of selling.

As used hoiein, the term “database” refers to repositories for raw or compiled data, even if various
informational facets can be found within the data ficlds, A databsse may include one or more datasets. A
datebase is typically organized o its contents can be accessed, managed, and upduted (e, the daizbase is
dynarnic). The term “database” and “source® are also used interchanpeably in the present invention, becasse
prinsary sources of data and information arc databases, However, a “source database” or “source data” refers
in gencral to data, ¢.g, unstructured text andfor struciored data thet are input into the system for identifying
objects and detennining relationships. A source database may or may not be a relutionat database. THowever,

a system digabase usually includes o relational database or some equivalent type of datelase which stores
values relating to relationships between objeris.

As used Derein, a “system dalabise™ and “refational database™ are used inlerchangeally and refer 10 one or
mare collections of date orpenized ag a set of ables containing data fitted ino prededined categories, For
example, & dalabase table may comprise one or more caleporics defined by colomns {e.g. attritanes), while
eows af the database may contain 2 unique object for the calepories defined by the columns. Thus, an object
sich o the identity of a gene might have columng for its presence, absence andfor level of expression of the
pene. A row of a relaijona] database may also be relbreed 1@ a5 2 "set” and is penerally defined by the velues

of its eofurmns. A “domain® in the context of o relational database is & range of valid values & field such as g

cidnnn iy inchude,
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As used herein, a “domain of knowledpe™ refers 10 an arca of stucy over which the system is operative, for
example, atl bicmedical data, It should be pointed out that there is advantage (o combining data from several
domaing, for exanple, biemedical data and enpincering data, for this diverse datn can semetimes link things

that cannot be put together lor a normal person that is only familiar with one arca or research/tudy (one

- domain). A “distributed database™ refers to a database that may be dispersed or replicated minong different

poitns in a netwark.,

As used herein, “information” refers 10 & dat sef that may include numbers, fetters, sets of numbicrs, sets of
letters, or conclustons restlling or derived from & sot of dats, “Data” is then a measurement or stutistic and

the fundamental unit of information.  “Infbrmetion” may also include other types of dma such as words,

-symbols, text, such as unstructured fiee font, -eode, cte.  “Knowledpe® is loasely defined nz a set of

infarmation that gives sufficient understanding of a system to model cause and effect, To extond the
previous example, information on demographics, gender nud prior purchases maiy be used 10 develop a
regional marketing strategy for food sales while information on nationafity conld be used by buvers as a
guideline for importation of products. It i5 impottant to note that there are no strict boundarics befween dala,
infarmation, and knowledge; the three termis are, ot Gmes, considered 10 be equivalent, In peterat, data

coimes Trotn exmmining, infermation comes from corelating, and knowledpe comes from medeling.

As used heretn, “e program” or “compuntor program™ refers generally 1o a syntustic unit that conlorms 1o the
rules of a particular programming language and that is composed of declarations and statcineats or
instructions, divisible into, “code sepments” neaded to solve or exccute a cortain function, taxk, or nroblein,

A prograneming languape is generally an antificial Janguage for expressing programs.

As used herein, » “system” or a “computer system™ genersly refers fo one or mare compters, periphersl
equipment, and solware that perform data processing. A “user” or “system operator” in general ncludes a
person, tiat uses a computer network accessed fhrongh a “user device” {e.g, & computer, a wircless device,
ctc) for the purpose of dita processing and information exchange. A “computer™ is penerally a fonctianal
unit that can performt substantial compatations, fncluding numerous arithwetic oporations and {opic

operations withott human interventian,

Ag used horcin, “application soflware™ or an "applicalion propram® refers penerally to seftware or a program
that iz spectflc 1o the solution of an application problem, An “application problem” js peerally & problem

subnuitted by an end user and requiring informalion processing for its solmion,

As used heein, a “nattral Innguage” vefers o a lanpuape whose rodes are based on current usagic withowm
being specificalty preseribed, e.g., English, Spanish or Chinese. As used hercin, sn “artificial lenpuape™
refers to o Tangusge whose miles are explicitly establstied prioy fo its use, e.g., compuler-propranming

innguages stch as C, O Java, BASIC, FORTRAN, or COBOL.
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A sed hereln, “statistical relevance™ refers to using one or more of the ranking schemes (OVE ratio,
stiengih, ele.), where & relationship 3 defermingd 1o be stalistically relevant i it vecurs significontly more

Trequeently than woutd be expected by random chance,

As used herein, the terms “comdinastely regolated genes™ or “transcriptionsf modoles™ are used
inarchangeably to refer 10 grouped, genc expression profiles (c.g., sipnal vatues associated wilh a specific
fene sequence) of specilic genes.  Bach transeriptionat module cormekales twa key pitees of data, a literaluro
search portion and actual empirical gene cxpression value dala obtained from a pene microanay. The set of
fenes hat iy selecled inlo o transcriptional modules is based on the analysis of pene expression daln fmodute
cxtraction slgorithm deseribed above).  Additional steps are laughl by Clmussabel, D & Sher, AL Mining
microarray  expression data by hteralwre  profiling. Genome Biol 3, RESEARCHO0SS (2062,
(hitp:ffgenomebiology. com/2002/3/1 0/research/00S 5) relevant portions incorporated herein by reference and
expression date obtained from & disease or condition of inlerest, ¢.g., Systemic Lu.p'u:«: erythemsalosys,
arthritis, Jymphots, carcinoma, melanoma, acute. infection, autoimmune disorders, autointlammatony
chisorders, elc.),

The Table below lists examples of keywords that were used to develop the lierature search postion or
conttlbution to the transeription modules, The skilled artisan will recognize that other tenmns may easily be
selected for other conditions, e.p., specific cancers, specific Infections disease, transplantation, ¢, For
example, pencs and signals for those genes associated with T cell activation are described hereinbelow ay
Module 18 “b 28" in which cerlain keywords (e, Lymphoma, T-cell, CD4, CDE, TCR, Thymus,
Lymphoid, 1.2} were used lo identify key T-cell associated penes, e.g., T-cell surface markers (C12%, CD6,
CI07, CD2o, CD28, CD¥a); molecnles expressed by lvmplhiold lincage cobls (ymphotoxin beta, 1L2-inducible
Tecell kinnge, TCFY, and T-cell diferentintion protein mal, GATAS, STATSE}) Next, the complete module
15 developed by comrelating date from a patienl population for these genes {repardless of platfonn,
piesence/absence andfor up or downregulation) to generate the transcriptional module. In some cases, the
frene profile does nel mateh {al this time) any paricolar clustering of genes for these disease conditions and
data, howoever, cerfain physiclogical pathways (e.g., cAMP signaling, zine-finper proteing, ¢oll surface
markers, etc.} are found within the “Underdetiermined” modides, In fact, the gene expression data set may be
used 10 extract penes that have coordinated expression prior to matching o the keyword search, ie, efther

data sel may be correlated prior to cross-reforencing with tie seeond data set,

Tabte 1. Transcriptional Modiles

Exm‘?‘.plc . . i . . s .
{ Module LD, | Exrmple Reywond sebection Gene Profile Assossment

18, mmuncglebulin, Bone, | (' 16100 1G], IGLLL, 1GKC, 1GIHD) and the plasaa cel marker

M1
Mﬂrrn::': frcli. [ e e
M 12 Flntolet, Adhesion, Pluteleds: Tueludes penes encoding for platelel glycoproieing
) LAgpreration, Bndothelial, | (TGA2E, TTGR, GP6, GMAMY, and platelet-terived imimune




Gcm, ]"mf'lc J‘.bscssnmnl

madiators siech s PPIE {pro-platelet basice protein) and PI (plptelet
faclor 4.

Beeells: Includes penes encoding i B-ooll serlsce m:u-]»{ar;{CD?Z_
CDOAMN, CDI9, C022Y atd aibier B-cell avsovinted molocules:
Linr Iy 8. c:cll fnctur [I 137, Becell linker (LN and 13 Brmphaoid

Undc{cmunud This s::! inclhudes rcgulamrs and farpels of cAME )
signaling pathway (FUNT, ATFL, CRIEM, PIIEA, NEAA2, VLD, 25
wc!l £ :q}mwrs of THNF-glpha medieted NE-K aotbvation {0113,

My-.‘r]':rld lincage: !|1c1udcs metecules expressed by cells ofthe
mycloid lineags (G186, CO63, FOGR2ZA), some of which leng
involved i pathogen recogaition (CDIA, TLR2, MYDEEY. This 2et

_also fncludes TF family members (TNIR2, BAFE),

Undetermined. This set includes penes encodity for sipnaling
melecubes, v, the 2lie fnger containing ivhiblior of octivated
STAT{MAS] and PIASZY, or the noclear facine of activated Tecells

NFATLI.

MICRibesomal protelns: Almost exclusively formed by genes
chcoding MHC elass T molecules (ELA-ACGEH Beta 2-
micraglobulin (1320 or Ribosomal proleins {RPi.s, RPS5).

Undatennined. Inclides genes encoding maetabolic enmymnes (LS,
NEFL, NATTY and Tactors bovolved in BNA replication (PURA,
TR, LIEZS1Y.

" Cytotoxis cells: ncludos aytoloxic T-cells and NI clis surface

nackers (CDEA, CD2, CDI1 60, NKGT, KERs), cytolytic molecubes
{prenzyrme, porforin, peanobysing, ehemokines (CCLS, XCE1) and
CTLANE-cel] associnted imoleenles (CTEW),

Nowrtrophils: This 564 includes tnate motecnles 1hat ave fownd in
neutropht] gramules {Lactofransferrin: LTE, defensin: DIEAFI,
Bacterinl Fermeability Ingroasing protein: BPL, Cathelicidin
antdmicralial proteln: CAME).

Faythraoyles: lncledes hemoglabin pencs Q40135) and other
erytliracyte-assaciated genes ferythrocylic alkivinm ANKE,
CRycophorin O GYC, hydeoxymellyibilane synthase: 1TMRBS,
ervibrold pssociated faclor; FRAF)

Exﬁrhplc- B
Module LI3. Lxample Keywond scrccimn
Waseular
M 13 tmmunoreceptor, LCR, §3-
cell, Ips
RepHeation, Repression,
ML Repmir, CREN, Lymphoid,
FHIT-aipha
bMonocytes, Dendriie, MHC,
Ml1l5 Costimulstory, T1.084,
MYDDEE
MIs Zing, Finger, P53, RAR
M 3T Ribosmme, Trajislstional,
i 405, 605, HELA
Metabolisin, Bicsynihests,
1S i .
Replication, 1alicese
NK, Killer, Cytolyiic, CLIE,
M2 Crllamothated, Teeell, O7F L,
1PNz
M 2.2 Granuteeytes, Neutrophils,
! Dolense, Myelotd, Marow
M 2.3 Erythrocytes, Red, Anemlp,
" CGlabin, Homoglohin
Itibonucteoprotein, 605,
M2d mucleotus, Assembly,

Blenpation

Ribosomat protemns: Including genes encoding ribosomal proteins
ERPLs, RPSsY, Rukaryotle Translation WWongation factor family
membeis (ELFs) and Noecteotar proteins (NPMI, NOALZ, NAP))A). |

Advnoma, Interstitial,
Mesenchye, Dendrite,
Motor

Undetermined. This meodube inclades penes encoding indune-reiaied
(C140, COR0, CXCLIZ, TFNAY, TTAR) a5 well oz cytoskelsion-
related mateeales (Myosin, Pedissior ol Cylokeenes!s, Syndeean 2,
flexin C1, Wstrobreyiny.

M6

Uranlocytes, Monoeytes,
Mysloid, ERK, Meonesis

byeloid linenper Related 1o & 15 Includes genes exprossed in
myveloid finenpe cells (MGTB2ATDTE, Lympholoxin beta recoptar,
Myeloid related proteing 714 Formyl peplde cecoptor 1), such as
Monocyles ahd Neutrophils:

MY

Mo keywords extcacled.

Undstermined. This module is Faugely composed of transcripis with
no known lunction. Oaly 20 genes assosinted with lilerature,
including n member of the chemokine-like fretor superfomily
cruvsesy,

n 2.8

Eyamphiong, -cefl, C0M,
CI35, TCR, Thynus,
Laymphioid, 112

Treells: Mielades T-oell surface matkers (CDS, OT3, DY, 26,
CRR, CI0) and moteanbes expressed by hrmphoid Hoeape colls
(lymphiotoxin bete, [L2-inducible Tugel] kinpse, TOF?, T-ooll
dlffarcnilaimn pmtem mal, GATAJL, S'lhi“:l’-}

W28

ERE, T ransgclwnimn




Gepe Mrofile Assossmient

il cytoskelolon (Actin relaied prolein 373, MAPKT, MATIKT,
BARSA) Also present ave Tecefl expressed pones (FAS,
ITGACIA0D, ZNELAL). i

b receptor gathnvay),

Undeterntined. Tncludes penes cnmriing for Fmmunc-related cell
strfbee molecules {CD36, CD8G, BILRLR)L cviokines (JL15) and
motecales involved in sipnaling palbweys (FY'B, TICAM2-Tall-like
Undetermined, Includes kinases (L:-HMIU CSNEIGE, ChEg, 1
WHNEA, FAOKL, CALMZ, PRECL, ITPKE, SEPK2Z, STEI1TH,
PYREZ, PIKARE, STES, CLEA, PKNZYand BAS family members
(GABP, RAB14, RASAZ, RAPZA, KRAE).

Interfzron-inducible: This sl inclades interferon-inducible genes:
antiviral molecrles (OASH2AAA,, GRIPL, GIPZ, BIF2AK2IPKR,
MXI1, PML], chemokines (CRXOLIOM-103, sipnaling melecules
BT M ') STALIRFLISGF3GY.
Inflamumnation I Includes penes encoading molecules involved ji
Inflaninatery procesos {eg., TLE, ICAMY, CSR1, CD44, BFLALIR,
IEA, CRCLLG), and regu!m:ars of apoptos{s (MCLI, FOXO3A,

lnﬂammalmn 1 Inctudcs nmlca:ulcs indusing or Indugible by
Granmgeyle-Macrophage CEF (511, IL1E, ALOXS, AN, as
well as {ysosomal eneymes (PPT1, CTSB/E, CEE1, NEUH, ASANI,
LAMP2, CAST).

Undetermined. includes protein phosphetes (PFPIRI2A, PTPRC,
'FI11 CE, FFMIR) and phosphainositide 3-kinnse (FI3K) Tamily
members (FIKICA, PIK3ZA, PIPSK3).

Undetermined. (,om pmed of ontly a stall number of (ransenpts.

Undetenmned. Lurge set Ut inch u:ics lﬁani surﬂme makers
fCED], CTH0R, €133} as well 85 molceules ubiguitousty

expressed among, blood lenkooyles {CXRCRY: fraktalldne mecepior,
CIx47, P-sclectln Hpand).,

Undetermined. Includes penes encoding protessane subunity
(PSM h?ﬁ. PENBS/E), ubiquitin profein ligases mpz S'I‘LTBI, s

aminnm ath _-,altrsnsl’msc, arginyltrunsfcrasc. asprRragines symlmtusa,
dincylglycerot kinase, inosite] phosphatases, melhyltrnsterases,
hellgases. ..

_MI;_;T;IT??) Exeiple Koyward selection
Cytoskeletal, MADPE, INK
M:.rc]ou:l Macrophage,
M2 Dendritic, Infiemantory,
Inderlenkin
Weptication, Repress, Rﬁ-":
M2l Autophosphory)ation,
Oneogenic
ISRE, infinenea, Anthvicat,
Mid iFN-ganuna, IFM-alpling
Inlecferon
TGF-beta, THF,
M3.2 inflaromatory, Apoplatic,
LApopolyeaccharide
M 1.3 Grahutoeyle, Inflmrenatony,
’ Dofense, (xidize, Lysosomat
Mag Mo keyword extracied
M 3.5 Wi keyword extracted
Comploment, Hoxs,
M36 Oxidative, Cyloskeletal, T
cell
M 5.7 Splteensome, Methylotion,
o Libviquidin, Beta-catenin
N 3.8 G0, TCR, TR,
CHyeosylpse
M 19 Cleomatin, Chockpoint,
' Replication, Transactivation

Undetermined, Inctudos gencs encoding for protein kinase
(FREPIR, FREDE, PRECT) and phosphatases (e.p., FTPLE,
PPPHIBJ’J{‘H} Alm includos RAS {:::uugcnc faendly members and

BHILOG IPAL DEFINTIONS

As used herein, the term “anay™ refers to a solid suppart or substrate with one or more peptides or nucleic

acid probes atlached to the suppor.

Arrays 1ypically have one or more dilferent nucleie acid or peptide

prebes that are coupled 1o a swiface of a substrate fn dilferent, known locations. These arrays, also described
a5 “microarrays™ or “genc-chips" that may bave 10,000; 20,000, 30,000, or 40,000 difierent identifiable

guncs based on the known genome, e.p., the human jiename. These pan-arrays are used 1o detect the endire

“Iranscriptome™ or anseriptional pool of genes thal arc expressed or found o & sample, ep, nueleic seids
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thal wre expressed as RNA, mRNA and 1he like that may be subjocicd 1o BT andfor RT-PCR o made a
complementary sel of DNA replicons. Amays may be produced using mechanical synthesis methods, light
dirceted synthesis methods and the like that incorporaic a combination of noo-lithographic andfor

photalithograplic methods and solid phase synthesis methods,

Various techaigues for the synthesis of Wlese nucleic acid arrays have been described, c.g., fabricated on g
surface of virtvally any shape or cven » moltiplicity of surfaces. Arrays may be peptides or nucleic acids on
beads, gels, polymeric surfaces, Gbers such as fiber oplics, plass or any other appropriste substrate. Arrays
may be packaged in such a manner as 10 allow for diagnostics or other maniptdation of an all inchisive
device, see for example, LLS, Pal. Ho. 6,955,788, relovant portions incomerated herein by veference,

Ay used herzin, the tanm “disease” refers to a pliysiclogieal state of an orpanistt with any ahnormal
binlogical sinte of 4 cell. Discase includes, but is not limited to, an interruption, cessation or disorder of
cells, fissues, body functions, systems or organs 1hat may be inherent, inherited, caused by an infection,
caused by abnormal cell function, sbnarmal coll division and the fike. A discase that leads 10 a “diseasc
stale™ is penerably detrimental (o the biological system, that is, the host of the discase. With respest to the
presenl invesdion, any biological state, such as an infection {e.g., viral, bacterinl, {ngel, helminthic, cte)),
inflarmation, autcintlammation, sutoitnmunity, anaphylaxis, altergies, premalignancy, malignancy, surgical,
transplantation, physiological, and the like that is associated with a disease or disorder is considered to be a

disease state. A pathologicat state is gencrally the equivalent of a disease stale,

Discase stales imuy also be categorized inlo different Jevels of discase state.  As used herein, the level of a
discase or disease state s an arbitrary measure reftecting (he propression of a diserse or disease state as well
a5 the physiological response upen, during and aller reatment.  Generally, a discase or disease siate with
propress through ievels or stages, wherein the effects of the discaso beeome incteasingty severe. The fevel of

& disease stale may be impacted by the physiolopical state of cells in the sample.

As used hercin, the teims “therapy™ or “therapewtic regimen™ refr 1o those medical steps taken 1o alloviate or
aller a disease state, eg, & cowse of ireaiment intended 1o reduce or climinate the affects or symploms of 4
discase nsing pharmacological, suraical, dictary and/or other lechniques. A therapeutic regimen may include
& preseribed dosage of one or mere drups ar surpery.  Therapies will most oflen be beneficial and reduce the
disease state but in many instances the effect of o therapy will have non-desirable or side-effects. The effect
of therapy will also be impacted by the physiologicat state of the host, ¢z, ape, gender, penetics, weight,

other dlsease conditions, ele.

Az wsed lierein, the ferm “pharmacolopical state” or “pharmacological staius” refiers 1o those samples that
will be, are and/or were treated wilh one or more drugs, surgery and the like that may affect the
rharmecological state of one or more nuclele acids in & samwle, c.g., newly iranseribed, stabilized andfor
destabitized s a result of the phormacological intervention, The pharmacologicat state of & sample yelates to
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changes in dhe biologicat sistus before, during endior afler drag treptment and may serve a diagnostic or
prregnostic function, as wuehl herein, Some changes following drig wreatiment or surgery may be relevant 1o
the disease stale andfor may be unreliled side-effects of the thorapy. Changes in the phamtacological stale
are the likely results of the duration of therapy, types and doses of driugs presceibed, degree of compliance

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

As used herein, the tenn “biological siate™ refers 1o the state of the wranscriptome {1hzﬂ is the entire coliection
al RMA transeripts) of tlie cetlular sample tsolated and purified for the analysis of changes in cx;‘.rrcssiuﬁ,
The biclogical state reflects the physiological state of the cells in the semple by measuring (be abundance
and/or activiiy of cellufar constituents, chamcterizing according 1o morphological phenetype or &

combination of the methods for (he detection of transerips,

As used herein, the term “expression profile” refers 1o the relative abundsnce of RNA, DNA or protein
abindances of activity levels.  The expression profile can be a measwoment for example of the
Transcripiions! state or ihe franslational state by any number of methods and using any of a number of pene-
chips, gone arrays, beads, multiplex PCR, quantitiative PCR, run-on zzsays, Northern blot analysis, Western
blot analysis, protein expression, Nuorescence activated cell sorting (FACS), etwyme tinked immunosorbent
assays (ELISAY, chemiluminescence studies, snzymatic assays, profiferation studies or any other method,

apparalos and system for the detenninatfon andfor analysis of pene expression that are readity commercially
available,

As used horein, the term “transcriptional state™ of a sample includes the ideitities and relative abundances of
the RNA species, especially mRNAs present in the sample. The entive transcriptional state of a sample, that
is the combingtion of identify and abundance of RNA, is also refered o herein as the transeriptome.

Generally, a substamial fraction of all the relalive constituents of the entire sot of RNA species in the sample
are measared.

As used hergin, the tem “medolar transcriptional vectors™ sefors to transcriptional expression data that
reflects the Yproportion of differentlally expressed gones,” For oxample, for cach modube the proponion of
transcripls differemtially expressed between at least two prowps (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 dizcasc-specific sots of tmnscripts within cach modole. Next, there is the “expresgion bovel”
The proup comparison for a given diseese provides the list of differentiatly expressed transcripts for cach
module, B owas found that different discases yield diffeient subsets of modular transeripts,  With this
exprossion fovel 3t 1s then possible to calculale vectors for each module{s} for a sinple sample by averaping
expression values of disease-specific subsets of jgenes idontified a5 beinp differemiably espressed.  This
approach permits the peneration of maps of modular expression vectors for a sinple sample, ¢.g., those

deseribed inthe module maps disclosed herein. These vector moduls maps represent 8 averaped cxpression
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level for each module {instead of & proportion of differentially expressed genes) that can be derived for cach
sample.

Using the present invention it is possible to identify and distinpuish diseases nat only at the module-ievel, but
also af the pene-level; iw., 1wo diseases can have the same vector {identical proportion of differentially
expressedd transcripts, tdentical “polarity™), but the gene composition of tic vector can still be disease-
spetific. Gene-level oxpression provides the distinel advantage of preatly increasing the resolution of the
analysis. Furlhermore, the present invention takes advamage of eomposite franscriptional markers, As used
herein, the term “composite transeripional markers” refers (¢ the average expression values of mulliple
genes (subsels of modules) as compared to ving individual penes as markers {and the comyposition of these
matkess can be disease-specifie), The composite transeriptional markers approach is unigue because 1he user
can develop multivariate mieroarray scores to asscss discase severity in patients with, e.gz., SLE, or to derive
expression vectors disclosed horeln, Most importantly, it hes been found thet using the composite modular
transcriptional markers of the present invention the resulis found herein are reproducible across microarray

platfonn, thersby providing preater relishitity for ropulatory approval.

Gene cxpression monitoring systems for use with the present invention may include customized pene amays
with 2 limiled and/or basic number of penes that are specific andfor customized for the one or more target
diseases. Unlike the pencral, pan-gencme arrays that sre in customary use, the present invenlion pravides for
nat only the use of these general pan-arays for retrospeclive gene and perome analysis without the need to
use & specific platforn, but more importantly, it provides for the development of customized arrays that
provide en eplite! pene sei for anatysis without the nieed for the thousands of other, non-clevant genes. Cne
distinet advaitage of the optimized anays and modules of the present invention over the existing al is a
reduction in the financinl costs (e.g., cost per assay, materials, equipment, time, porsonne), kaining, ete.), and
more importently, the exnvironmental cost of manufacluring pan-arrays where the vast majority of the data is
frielevant. The moedutes of the present invention allow for the fivsi time e design of simple, custom amrays
thal provide optimal date willy the least number of probes while maximizing the signal 10 noise ratio. Iy
climitating the total number of genes for analysis, i1 is possible fo, e.g., eliminate the need to manufciere
thausands of expensive platinum masks for photelithography during the manulsciure of pan-genetic chips
that provide vast amounts of inelevant data. Using (he present invention it is possible to completely avoid
wie aced for microartays if the Hmited probe set(s) of the present fnvenlion aee used with, .., dipital opticad
chemistry ariays, ball bead amays, beads (e.z., Loaminex), mueltiplex PCR, quentitiative PCR, run-on assays,
Norihern blot analysis, or even, for protein analysis, e.p., Western blot analysis, 2-13 and 3-D gel protein
expression, MALDE, MALDE-TOF, fluorescence activated colf soring (FACS) (cell surface or inteacellular),
ciizyme linked innunosobent assays (BLISA), chembluminescence studies, enzymatic assays, proliferation
studies or any other method, apparatus and system Tor the determination andéor rualysis of gene expression

that are readily commercially available,
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The “molecutar fingerprinting system™ of the present invention muy be used W facilitate and conduct & |
shmparative enalysts of expression in difforent cells or tissues, different subpopuiations of the same colls or
tissuzs, differcal pliysiologicni states of the same cells or tissue, different developmental stapes of the same
cells of tissue, or different cell populations of the same tissue apainst other diseases and/or nermal cell
controls, It some cases, the narmat or wild-lype expressian data may be from samples annlyzed at or about
the same time or it may be expressian data obtained or culled from exigting gene arey expression databases,

e.g., public datubases such as the WCI Gene Expression Omnibus dalabase,

As used berein, the term “difforentizlly expressed” refers to the measurement of # cellular constituent (e.g.,
nueleic aeid, protein, enzymatic activity and the like) thet varies in two or more samples, c.g., belween a

disease sample and # normal sample.  The collutar constiluent may be on or off {present or absent),

upreputated relative to a reference or downregutated retative 1o the reference, For use with gene-chips or

genc-amays, differential gene expression of aucleic acids, eg, mMRNA or other RNAs (miRNA, siIRNA,

- EnRNA, rRNA, tRNA, ele.) miy be ssed 10 distinguish between cell (ypes or nueleic acids, Most commonly,

the measurenient of the transcriptionsl state of & eell is accoenplished by quantitalive reverse {ranscriptase
(RT} andfor quantitative reverse transcriptase-polymerase chain reaction (RT-PCR}, genontic expression
analysis, post-ranslational analysis, modifications 1o genamic IDNA, tanslocations, in situ hybridization and
the dike.

For some discase states it is possible to idontify cellwlar or morphological difierences, cspecially at early
levels af e disease slate. ‘The present invention avoids the need to deatify those specific muations or one
or more genes by looking at modules of genes of the cells themselves or, more imporiantly, of the cellular
RNA expression of genes from immune efiector cells that are acling within their regular physiclogic context,
thist is, during immune sctivation, inmone toferance or even immune anergy. While a genetic mutation moy
result in a dramatic change in the expression levels of n group of gencs, biological systems ofien compensate
for changes by sllering (he expression of oflier genes. As a result of these futernal compensation responses,
many periurhations may have ninimat effects on observable phenotypes of the system d profound effects
to the composition of cellular constiluents. Likewise, the actual copies of & genc transctip! inay net ingrease
or deciease, however, the longevity or lalfulife of the transeript may be affected leading {0 gready increases
pritein praduction, The present invention eliminates the need of delecting the actual messspe by, in one
entbodinmont, looking at offector cells (e.g., leukooytes, lymphocytes andfor sob-populations thereof) rather

than single messages and/or mutations,

The skitled artizan will apprectale readily that samples may be obtained from a vatiety of sources including,
c.p., single cells, & collestion of cells, tissue, cell culture and the like. In cerlain cases, it may oven be
possille o isolate sufficient RNA from cells fiund in, e, urine, Blood, waliva, fissue or biopsy samples and
the Hke. In certain circumstances, enough cells andfor RNA may be obtained from: mucosal secretion, feees,

tears, blood plasma, peritonca) NMuid, interstitial Nuid, inuadural, corebrospinal fluid, sweat or othar badily
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ftuids. The mucleic acid source, o.g., Trom tissue or cclf sources, may include a tissue blopsy samyls, one or
more sorted cell populations, cell cultwre, coll clones, transfonned ¢ells, biopies of & single cell. The dssue
source inay include, eq., brain, Hver, head, kidoey, lang, spleen, reting, bone, seural, lvmph nede, endoetine

pland, reproductive organ, blood, nerve, vascular tissue, and offactory epithelium,

The presenl invention includes the following basic componends, which may be used alone or in combination,
namely, one of more dute nuiving atporithims; one or more medule-level anahvlical processes; the
charpetedzation of blood levkeoyte tanscripliional modeles; e use of agerepated modulwr datn in
mubivariate analyses for the wolecwler disgnostic/prognostic of human discases; and/or visunlivation of
mnochile-level date and resulls.  Using the present invention it 15 also possilde to develop and anatyes
composite transcriptionel mavkers, which may be finther appregated into & single multivariate score.

An explosian in date acquisition rales has spurred the development of mining tools and alporithms for the
exploitetion of microamsy data snd biomedica knowledge. Approaches aimed at uncavering the modufar
organization and Tunetion of wanscriptional systems constitute promising methods for the identification of
robust molecular signatures of disease. Indeed, such annlyses con fransfiorm the parception of large scale
transeriptional studies by 1aking the conceptualization of microsrray duta past the level of individus! genes or

lists of genes.

The present inventors have recopnized thel cumrent microanzay-based research s fackng significant challenpes
wilh the analysis of datn that are noteriously “nojzy,” that is, datn that Is difficult to interprel and docs not
compare well across Iaboralories and platforms. A widely accepted approach for the analysis of microaray
data beping with the identification of subsets of penes difTerentialy expressed belween study proups. Next,
the users try sulsequently lo “make sense™ oul of tesilling gene lists using pattern discovery afporithms end

cristing sclenific knowledge.

Pather than deal wilh the prest variability aoross platforms, the present inventors have developed a stralepy
fhal smnphasized the sclection of biclogically relevant pones of an carly stage of the analysis, Briefly, the
method includes the idemtification of the transeriptional componetns charagterizing a piven binlopical sysiem
for whicly an nproved data mining alporithin way developed (o analyze and extract groups of coordinately

expressed penes, or feanscriptional modules, fram larpe collestions of data

Polmonary tuberenlogis (PTBY is a major and increasing cause of morbidity and moytality warkdwide caused
by Mucobacterfion inberculosis (M. tnberawdosis). However, the majority of individuals infected with M
tuberanfosls remain asymptomatic, retaining the infection T a latent form and it #s thought that this latent
state is mnimtaited by an active inumune responie. Blood is the pipeline of the innnune system, and as seeh s
iz ideal hiolopic maierial from which the health and immune siztus oF an individual can be established.
Here, using microansy technology 10 assess the activity of the ontire penome in blood cells, we idemificd

distinel and reciprocal blood anscriptional Miomarker sipnateres in pafients wilh active fulmenary
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tuhercutasis and latent tobercedosis. These signatures were also distingt from those it eontrol individuals.
The sipnature of latent tuberculosis, widch showed an over—representation of Imminbe cytoloxic pone
expression in whole blood, may help 1o delermine protective immune Tactors apeinst M. (wberculosis
infection, sinee tiese patients are infected but most do not develop overt disease. Thls distinet transcrimtional
blomarker signature from active and Iatent TR patiemts may be alse used ta dinpnose infection, and 1o
motitor nespanse 1o trealment with anti-mycobacterial drups. In sddition the signature in active lubercutosis
patients will help to determine factors involved in immunopathopenesis and possitily lead to stratepies for
immune therapeutic intetvention. This invention relsfes to a previous application that claimed the use of
blood transcriptional liomarkers for the diagnosis of infections. However, this previous application did not

dizclose the exisionee of biomarkers for active and letent wibercadosis and fosnsed rather an children with

alher acote infecitons (Ramillo, Blood, 20073,

The present identification of a transeriptional sigsature in blood from latent versus active T8 patients can be
used 1o fest for paticads with suspected Myeobacterium tuberculosis infection as well as for heslth
sereching/earty detection of the discase.  The invention also penmits the cvaluation of the response to
ireatment with anti-mycobacterinl drups. In this context, a 1est would alse be particularly vahuable in the
comext of drug Wwials, and particularly 10 assess drug breatments i Muli-Derug Resistant patients.
Furtlicrinone, the present fivention may be used 1o obiain immediate, intermediaie and long 1erm data from
the immune signature of Iatent tubercidosis to better defing & protective immune response during vaceination
trials.  Also, the signature in active tuberculosis patients will help to detennine factors involved ip

immunepathopenesis and possibly lead to strategies for inmune therapeutic intervention.

Blood represems A reservolr and & migration compartment for eclls of the innate and the adaptive immune
systems, including either nevtropbils, dendritic cells and monocytes, or B and T Iymphocyies, respectively,
which dining infecifon wil! have been exposed {o infectious agents in the Ussbe. For this reason whole biood
from infected Individuals provides an accessible source of clinically relevart material where an unbiased
molecuiar phenotype can be obisined using gene expression wnicroatrays as previously described for the
study of cancer in tissues (Alizadeh AA., 2000; Golub, TR., 1099; Bitiner, 26009, and autoimmutity {Bennet,
2003; Baechter, BC, 2003; Burcrynski, ME, 2005; Chasssabel, 2., 2005; Cobb, )P, 2008 Kaizer, BC., 2007;
Allantaz, 2008; Allontaz, 2007), and jnflammation (Thach, DC, 2005) and infections discase {Rainille,
Blood, 207) in bleod or tissue (Bleharski, JR of al,, 20033, Microsrray analyses of gene expression in blood
levcocytes have identified diagnostic sl prognostic pene expression signatires, which have led to & befier
undersianding of mechanisms of disease onset and responses 10 ueatment (Bennet, L 2003; Rubins, K11,
2004; Bacchler, EC, 2003; Pascusl, V., 2005; Allamax, I, 2007; Allantaz, F., 20607) These microuTay
approaches have heen atlempled {or the stedy of active and latent TT bt as yot have yielded simall numbers
of differentially cxpressed genes only (facobsen, M., Kaufmann, $H., 2006; Mistry, R, Lukey, PT, 2007),
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and in reletively small numbers of patients {Mistey, R., 2087}, whicl may not be robust ¢houph to distinguish

between other inflammeiony and infoctious diseases,

To deftne an hmmune signature e 1B, the blood of active and tatend TR paticnts and conirols were anabyzed;
paticnts were selected using very stringent chimcal eriteriz. Patients were recruited from London, UK, where
numbers of active TI3 cases are increasing, and most importantty where the risk of c:un.i"uunding coinfictions
is minimal, (o vield o robust signature that may distinguish latent from active T3, Microammys wore used to
analyee the whole penoine and subsequént data mining revenled a lorge number of genes found 1o be
diferantinliy expressed vt o sististically sipnificats level aeross all groups of patients, including active and
latent TR patients and healify contrels. Next, a novel approach based on & modular data mining strategy was
used, this approach provided & basis for the selection of elinjcally-retevant transeriptional bicmarkers for the
analysis of blood microarray transcriptional profiles in SLE snd other diseases, and improved our
understanding of disease pathopenesis {Chaussabel, 2008, Immunity). The iodule maps defined in this study
provide 1 means 1o orpanize and reduce the dimension of complex data, whilst still retaining the large
number of penes cxpressed in human bloed, thus aHowing visualization of specific disease fingetprinis
{Chanssabel, 2008, Inumunity). Using this modular approach clearly defined modular trenscriptionnl
stpnalores were obtained hat are distinet and reciprocal in the whole blood of active and Iatent TB patiends,
and which also differ from healthy controls. The biomarkers described herein are improve the disguosis of
PTD, and finthermore will help Lo define host factors important in the proteetion against M. fubercilosis in
latent TR patients, and those invalved in the imminopathogenesis of active TB, and thus be used to reduce

and manage TH disease,
PATIENTS, MATERIALS AND METHODS.

Participant reeruiiment and Patien! chargcterization: Participants were teerviled from 5t Mary's Hospitd TS
Clinic, Imperial Colege Healihcare WHS Trost, London, with healthy controls recruited from volupteers mt
the Nattona! Institine for Medica] Research (NIMRY, Mil} 13i, London. The study was approved by the local
NHS Research Bildes Commiticr at 5t Marys Hospitat (LREC), London, UK. All pattictpants faged 18 and
over) pave wiitten informed consent, Striet clinical criteria were satisficd bofore yeciuited participants had
their provisional study grauping confirmed and wers only then allocated to the final groep for analysis. The
patien! and control cohorts were sy follows: (1) Aclive PTR based on clinical diagnosis subsequeimly
canftimed by Iaboratory isolmtion of M. inbercrdosis on mycobacterial coltvre; (313 Latem TI - defined by &
positive tubercalin skin tegt (TST, Using 2TU tebercutin {Serem Statens Institule, Copenhagen, Benmark)
=tmm if BOG unvaccinated, =15mm if BCG vaccinated, topether with & positive resull using an Interferon
Gatmia Release Assay (IGRA, specifically the Quamiforon-TB Gold In-tube assay, Cellests, Australia).
This IGRA sssay measared resctivity Lo antigens (ESAT-G/CFP-10CTE .7 - present in M. fuberculosis bt

ot in moest civirnumental tnyoobacicria or the AL bovls BCG vaceine) by JFMN-y release Trom whode blood.



i0

15

20

25

23
Latert TH patients also had (o have evidence of exposure to infectious TB cases, ¢ither through close
household or workplace contacl, or as recen! “how ciltanls’ from endemic arens; Paticnts with tncidema!
findings of TST positivity without evidence of exposure ta infected persons, were net eligiltle for inclusion in
the stedy {§ii) Healthy volunteer controls {BCG vaccinated and unvaccinated, <14 mm or < 5 wm by TST
respectively; and nepative by 1GRA) Participants who were pregoent, known (6 be immunosuppressed,
taking immunosuppressive therapies or have diabetes, or autoimmune disesse wete nlso ineligible and
cxchuded from this initia) study. HIV posilive individuals (Only 1% of the TR patiems in London ]‘.nrcécm
with previcusly undiagrnosed H1V) were excluded from 1he siudy, Blood from active and laemt FT1 paijents

- was coblected for the stndy before any anti-mycobacterial drugs wore administered, and then subsequently at

set time intervals for the longitudingl part of the sudy for later study.

Detailed clinical information was collected prospectively Tor every panicipant and has been entered into a
web-accessible database developed by the present imventors, Using tis recorded elinical data, and immune-
based assays as described abave, 15 out of 58 participants were excluded from the stucdy as they did not meet
the standerd criterla for the study, This resulted in cohorts of & BCG unvaccinated healtliy volunteers; 6 BOG
vaceinated healthy volunteers, 17 latent T3 patients and 14 active DT patients, all of these samples were
then used for RNA izalation. One sample from an active TI pationt did net yield sufficien! globin reduced

RNA afler processing to proceed and was therefore excluded from the final anslysts.

ENA sampling, exiraction, processing for microanay: Whole bloed from the above patient cohorls was
celleeted into Tempus (ubes (Anplied Biosystems, Foster City, CA, USA) and stored between -20°C and -
EQ°C before RNA extraction. Tolal RNA was isclated using the PerfectPure RNA Blood kit (5 PRIME Ing,
Gaithersburg, MD, USA). Samples were homogenized with 100% cold ethangl, vortexed, then centrifisped at
4000 for 60 minudes at 0°C, and the supernatant discarded, 3004t bysis selution was then added to the pellet
and vortexed. BNA binding, Daase treatment, wash and RNA clutiot steps were then performed according to
ihe manulacturer's instructions. isolated otal RNA was then globin reduced using the GLOBINclear™ 96
well formal kit {Ambion, Austin, TX, USA) accarding to the manufaclurer’s instructions. Total and plobin-
reduced BNA intepeity was assessed using an Apilent 2100 Bipanalyzer {Agilent, Palo Allg, CA}Y One
sample (rom an active T patient did nod yield sufficient globin reduced RMA afier processing o proceed
and was therefore excluded from the finat analysis. Biotinylated, amplified RNA tarpets (eRNAY wers then
prepared from the plobin-reduced BNA using the uming CustomPrep RNA amplification kit (Ambion,
Austin, I'X, USA). Labeled ¢cRNA was hybridized overnight o Semtrix Muman-6 V2 BeadChip array
{=48,000 prots, Hluming Ine, San oo, CA, UISA), washed, blocked, stained and scarnmed on an Hiuming
BeadStation 504 following the mannfaciurer’s protocols. Humina's BeadStadio version 2 soflware was used

ta penerate signal htensty values from the scans, substragt backpround, and scale vach microarray 1o the
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mnedian average intensity for all samples {perchip normalization). This normalized data was vsed for all

sithsequent data analysis.

Microarray data analysis: A pene expression analysis soRware progrun, Genespring, version 7.1.3 (Agitent),
was used 1o perforn statisticad analysis and hicrarchical clustering of samples. Differentinlly expressed gencs

wore selected and clustered as described in Results and Figure lepends.,

RESULTS AND DISCIUISSION,

Blood signatures distinguish gelive and lmemt TH paticnls from cach ather, and from lieslhy cortrol
individuals: To determine whether blood sampled from pationts with active and latent T3 camry penc
expression signatures that allow diserimination befween active and latent T3 as compared to heajthy
controls, a step-wise analysis was conducted. After fiktering out undetecied iransetiys and penes wilh a
deviation from the median of less than 2 fold, i.e. with & flat profile, 6269 genes were used for unsupervised
clustering analyses by Pearson cotrelation of the expression profiles obtained from the whole bipod RNA
samples from active and latent TB and healihy conirols (Figure 1). This unsupervised analysis identified
distinet signatores, which were found fo comespond to distingt chinica! phicnotynes: in patiemts with aclive
pelmonary T (active #IB); and: in individuats with latent tubereulosis (Jatent THY. The grouping of
sanyes was nol perfect (10 of 13 patiemis with active TB, and 11 of 17 patients with Ielewt ‘T3
Nonetheless, the majotity of active FTB and fatent TH patients in this proup from lhe training sei of pationts
appeared {0 have clear and dislingd transeriptiona! sipnatures, Tmporiantly these signatures appeared to be
represented acrosy the broad number of ethnicities collected for the study, including White, Black African,
Asisn Indian, Asian Bengladeshi, Asien Other, While Trish, Mixcd While, Black Caribbunn (details of this

deta are not shown).

This list of 6269 genes was then furiher anatysed uging a pon-perameirie statistical group coniparizon
(Kruskal-Wallis test) to idendify genes that were significantly difforentizlly expressed botween groups. Using
& moderately siringent mulliple comparisen correction for controtling Type T eiror (Benjamini-Hochberg
cotrection), 173 penes were differentiolly expressed/reprosented avross the active T8 and latent 113, and
healthy condrols (P< 0.01) (Figwe 2; and fisting of 1473 genes in LENGHTY TABLE, filed herewith),
These clisters of genes were then correlaled with relevawt findings in the literature. Filtering of these gencs
for the ontological 1erm “Immytne response” penerated a list of 158 sueli penes (Fipures 3A-12; Table 2}.
This pattern of expressionfrepresentation of 58 genes (Figure 1A — 31 atlows discrimination of the Bro

of Active T1 patients from the Latent T13 pationts and from the Healthy conirol individuals,
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Fable 2. List of 158 penes ansomted with pene onotogy tonm dielogicel process: immuie response and

found to be sipnificantiy differentially expressed (p<0.013 between aclive T8 and other clinical groups.

“Gene T T e
Svimbol Description
leukoeyie mmuanegtobulln-tke receplor, subfamily I3 (with T and UTIM domatns), member
LILRS 2 B
EGLYRIE | peptidoglyean recapnition profein | .
FAS Fas {THE receptor superfenily, miember 6) - T
IFITM3 interferon induced iransmembrane prodein 3 {1-8L0 .

FOGRZA Fe froputent of oG, dow alfinity T, vecopror C032y
FOGORZA Fe fragment of 1p0i, low afTinity i, receptor (C1332)

STOGALL 514 betr-prlpctosamide alpha-2,0-sinlylanforsse 1 —
ETS1 v-ots ervibroblastosts viras B26 ancogene homolog 1 {avisn) . H_:
LYRB evtochreme b-245, beta polypeptide (chironie pranufomatoas disease) ]
IFNART interferan {anhe, bele and ameps) recepsor | " .
YR tymphooyte aniigen 96 S
TRIM22 fripartiie motiG-comaindng 22
BI2 puanylate binding prodein 3, imetferon-indaeible .
BIXMSE 1 DEAD {Asp-Glu-Ala-Asp) box polypeptide 58 -
LAXI lymphocyte transmembrane adaptor 1
ENG interfcron, pamme-inducible proicin 14 .
LOCK. Iyinphocyte-specific srotemn tyrosine kinase e
.32 nelednzz T —————

CXCLIG ehergkine (C-X-C modl) ligand 6
CTH Ci0 Heand {TNF superfamily, menber 5, hyper-Igb syadrotne)
THFEFIIN 1 1umor necrosis factor {ligand} stperfamiby, member 33l

IRF2 interforon regudeiory fuctor 2

5 gomptement component 5 :

CD&6 ATDae malecule, complement repulmary protefy S
THEAIPG _hmor tieeresis faetorn, slphia-induced protein & e

P4 dipeptidyl-peplidase 4 (CT26, adenosine deatninnse complexing pratein 2)

BR2 Epslein-Barr virus induced gene 2 {ivmphocyle-specific G protein-coupled receptar .
NFXE i maclear tamseription factor, Xbox bindined 00 ]
MICE MIC ctass T polypeptide-related sequence B
LiBF3 guanylale binding prolcin 3 .

SLAMF7 SLAM family member 7 b et ]
CARINZ __§ NEM Tamily, CARD domain containing 4
GliPo puanylale Binding protein family, metnber & -

T interferon-induced protein with ldralricopeptide repents 3

TAPZ transpoder 2, ATI-hinding casselic, sub-famiby B{MDRTAPY
HLA-DPBY  t mujor histecompalilility complex, clusy |1, DI* bota 1 e -
103G CE3p molecule, prawna (CDE-TCRcomppbexy
PRECG Jrotein kinase €, thels o . .

L3R | imetleukin 7 reeeptor -
SLAME] sipnating Iymphosytic activatioan todecule fantily member | .

o | coedd eleete ~ ]
anrl guanyiate kinding protein 1, interferon-inducible, 6¥kDy ]

JFITM2 interferon induced teansiembrane protgin 2 -0 - ]
K Ii.2-inducible T-cell kinase o

APCL2 apolipopratein 1, 2 e
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“Gene
_Syinbol Deseription .
PSME) proleaxeme (prosome, macropain activator subunit 1 (IFAZE slple) o
LAT2 linker for activation of T cells family, wenber 2 e
JLISRAY ¢ iterleukin I8 coceplor a0oessory Broddint e
o8 oncostatinM et oA e 5
Che ¢ molegube ]
WWIr WW docnain eontaining B3 ubiquitin predeio Jigase 1 -
CREE Chze melecule, epstlon (CD3-TCR complex)
 VTER] varpactive infestinal peptide recoplor |
wined necrosis factor (Hpand) superfumily, mewber 6
| FRE protein kinase, imeiferon-indusible doubile sieanded RMA. dependent activator
THPRSFLA | tumier necrosis Melor reeptor superfamily, member 14
BELG Beell CLLMAymphiona & (rine inper pratein 313 —_—
HE Intertenkin & -
{1A%3 2.5"-olipoadenylaie synthetane 3, 100K R .
wm tnterforon induged with heticase C doynain ]
SIGIRER singte immunoglobulin and toll-dterlenkin 1 receptor {TIR) domain "
QHGIRE single immanogtobudin and toll-merdevkin 1 receptor (TIRY downain
BT stgmating theeshaold regulating transieinbrane sdaptoe 1
ITGAM fulegrin, alpha M (complemend component 3 receplor 3 subunit) ]
cigs camptement camponent 1, g subcomponent, B chadn ]
[LZTRA _interleukin 27 receptor, alpha - -
 ALOXSAP | | amachidonate S-lipoxypenssosativatiopproteln N
EERIMNGE | serpin peptidase inhibitor, elnde G {C1 inhibitor), inember 1, {(anptocdemn, bereditary}
ILIEN | iskerbeakin 1 recemor antagonist
ILIRN inferloukin | recoplorantagengsy
CLECAD C-ype Tecedin domoin fonily 4, member 1> .
008 inducible T-cell co-gtipwlador n
(JAS] 23 -elizondenylate synthetuse 1, 40/46KE
| ZAPTG zeta-chiain (TCR) assecfated protoin kinase ?0kEia
Lig | intetlenkin 1, hota .
CARPA eamplenent component 4 binding protein, alpha
_TNFSFLY tumor necrozis fecter (gand} supctfamily, member 13 o
IF130 imderferen, gamia-inducible profcin 30 N
HISE Moy e ann
(D32 ....].CD59 molecule, comploment repulatony protein,
LTEAS cyivdoxic T-hauphoerie-nssosiated profein 4 -
BCL2 H-cell LA bymphoms 2 e -
THFRSF? CR27 oteenle e - .
JPRI ) formyl peplbdereceprorl
M2RA  Limerlenkio 2 receptor, elbe o N
GATAZ | GATA binding protciny —
B100AS 5100 ealeium binding protein A9~~~ i e
 TELRE toll-like receplor 8 —
N nevirophi eytosolic factor 1, {chronic pranolomatous disease, mtosomal 1)
Bore B-celt CLLAymgthoma £ (eing linger protein 51 o
BSTI bone marrow stromal cet eetigopy N
GIF2 ESGD whiguitin-like modifler _
C1OA complemment contpenent 1, q subcoimponent, A chain




_Symbol [ADeSCrpUON e SR

JFITMI interforen indocéd Imnsmgmhrane prstein § (027 .

AT 1 TAD bieding proteia-fike N

CAIMEZ “abseat in melapoe .

QoY cchemekine (C-C motil reeepter 7 e

LTBR lyinphotoxin beta receplor (TNER t'.uycrfmmfy, monler 3) _—

DB FYN binding prodein (FY312093%0 o]
NENLE nuclcar factor, imlorleukin 3 regololed .
R tinker for aurivation of T cells N

CBLE Cog-Br-M {murine) costropic refroviral transforming sequence b

1174 L7 olecule, major histecompatitllily complex, class 12 fnvariant chain

TAIZ _hransporter 3, ATP-bindlag casseile, sub-family T (MDR/TATY

FLIT446G trinsinenbrans protein 1424 -

PEMBY | protessoine (prosenc, macropsin) subunit, beta type, 9 (lacpe mubtifmetiona) poptidase 2

PEMIBE | protedsoms {prosome, magropain} subunlt, beta type, $ {lorpe mubtifunctions! peptidasc 7)

PAIMSI Fas apoptotic inhitbiory moleeulc 3
A lf-uili lowketrlone Ad bydrodpge 4

IRE] imterferon regulatory fhetor § ]

QAS? 2n5-ofigondenylae synthetase 2, 69/ IKDe -

vere] reticul sendotheliosis virel oncogens homaleg 13, naclear factor of kappa light

RELB & polypeplide pene enhancet in B-cells 3 (oviany

TRM‘} T cel receplor alphn logus

LT3R leukeirient B4 receplor ]
PIRGRE phosphoincsitide-3-kinase, reputatary subonit 1 {pE5 n!plm] ________

OASL 2-5-glipeadenylnie pyithelase-like _—

OASL a-Solipoadenylote symbetase-lhe e

"SMEZ _proleasome (prosotne, mastopaind aclivator subunit 2 (PAZE beta)

CLECEA Celype lectin domain family 8, imomiber A
- MBM nibrin

FOGRIA Ye frapment of tpG, bigh affinily - .

SHIDEA v.ﬁliﬁ,ﬂwmwmmm LA, Dofictin® d:saaw {_i;mp}mpmhfuatwc S}fndrmm}

L15 imerienkin E5 _—

Y lymphoeyte abtigen e §

levkocyte Hnmunoglobotin-like recoptor, subfamiky I3 fwith TH and TTIM domains), mermber

LILREY &1 S -

APOLY apclltpo]:lmlcm L A

PEMIEE proleaspme (rosone, macrapain) yubanit, bels type, § (inrga nt:li:l};_:;::im:m‘: peptidase T

CCRE chemokipe (C-0 motif) receploré

PRCTNLGY? b oorogeamined ooll death 1 Hpand 2 .

s Chgmeleende T

CEPNXZ tpoxide hydrolase 2, eyloplesmic .

LETZ hone marow stmn1u1 cell antipen 2 - o

RIPKZ receploe-interactin &mqﬂ&-ﬂummtm kmnse. 2 . N |

SCAPE sr¢ kinnse assaciated phosphoprotein 1 .

GRS _ b pvsaylale binding prodein S o

TRATIL T celf recoplor nssocisled ransmembrane adaptor §

ALONSE arzchidonate 5-Hpox ygenase -

LYo lymphocyic antigon 9 .

TAP) gansporter |, ATTbinding cagsclte, sub-family B (MDR/TAR)

RMOH ras homalog gene Tnmily, member 14 N . A
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o £t b 2 285501 0
Symbal Description -
IFE3S inderfenan-induced profcin 35 e i

D28 COmelepde T q q
Fyp FY N binding protein (FY13-120/130F e i -
L2 inerferon-ipduced protein with ietratricopeptide repeats 2
TLRY tolitike roceptor 7 _

oo CE2 molecule . T ——

FCLERIG Y frapmeid of 1pl%, high affiaiy J, receynar for; gamma pobypeptide .
SMADE SMAD family iepboer s 000
JCERLA | Fefragment of 1pE, high affinity I, receptor for; alphapolypeptide |
SERMNAL | sorpin poplidase inhibitor, clads A (alphe-F amiprottinase, antitnypsind, mcnber |

SERIMHAI yerpin peplideso inhitbitor, elnde A falpha-} antiproteinase, antilnypsing, member |

BECTWI | Secrcted and tansmembrane !
il M-ty {ind STAT) interactor
TLRY 1 10li-Uke receptor 5 __

1613 _iterferon-induced protein with leleatrcopoptide repeats 3

IFIT3 | nterfegon-indused proteln with teteatricopoplide repeats 3 ]
CRs CDSwwlecle ]

Genes over-exprossedfrepresented - In setive TH: OF interest I that s large number of IFN-
gssocinedfinducible penes were expressed: for example Interfeven (IFNMnducible penes, ep., SOCSI,
STATI, I'ML (TRIMI®), TRIMZ2, snany guanylate binding proteins, and tany other HN-inducible genes as
indicated in Table 2, as expocted i1 active T, but interestingly these were not evident in Istent TR patients,
nithough these patients representation/expression of 1FN=y franscripts in whele bioed was in fact higher than
the active T3 patients. T'¢ focus i on this, centain families of penes, some of which are known 10 be

upregulated by IFNs and ofhers nol, were finthier stedied, inclading the TRIM fumily,

A subsel of TRIMS e over-expressed/represented in Active TB: The tipartite motf (TRIM) family of
proteins are characierized by o disereet structre (Reymond, A, EMBO L, 2001) and have been shown o
have mubliple funciions, including B3 ubigoitin lipases activity, indoction of celiular proliferation,
differentiation and apoptosis, immune cell sigraliing {Mereni, G., Bioessays, 2005), Their involvement has
been implicated in protein-proiein interactions, amotmmunity and development (Meroni, G., Riopssays,
2003}, Funhermore, a number of TRIM proteins have been found 1o have anti-viral activity and are possibly
involved in innale inwnunity {Nisele, F, 2005, Nal, Koy, Microbiol; Gack, MU, 2007, Natwre),
ierestingly, 30 TREM ftanscripts {sotie ovettapping probes) were shown 10 be expressed in active T3, with
sonie also expressed i1 Jatent TB and heslthy contral bloed (Figuee 4; Toble 1), The majority of these
TRIMs have been previously shown o be expressed in bath human macrephages and mouse macrophages
and dondritie colls fRajsbaum, 2008, BI; Matines, [O., ). Inun,, 2006} and regulated by 1FNs, whereas
TRIMS shown to be constitutively expressed 1 DO or in T celis (Rajsbaum, 2008, 11 wene not detected or
were not found to be difftventially expressed in active or afend Ti3 versus heallhy conirol blood.
Enterestingty, i was found that TRIM 5, 6, 19(PMEY, 21, 22, 25, 68 are overrepresented/enpressed; while the
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others are underepreresentedioxgiressed; TRIM 28, 32, 51, 32, 68, Ofinterest & group of TRIMSs was highly
- expressed in active T8, but low o undeteotable in laat 1B wsd healthy conteels, and four of these (TIRIM 5,
6, 21, 22) have been show to cluster on human chremesame 11, and reporied to have anli-virab activity
{Song, B, 2005, L-Virol); 1.4, X, Virology, 20070 A proup of TRIM: howevor, were found 0 be under-
expressed in the blood of active T3 petients wersus thal of latent T3 and healthy contrels, Dicluding TRIM
28, 32, 51, 52 6%, and these have been reported 0 either nol be expressed in human Bloed-derived
mucrophages (TRIM 510 or enly expressed in undifferentiated monocytes (TRIM-2E, 52) or non-aclivaled
mrcrophages of alicrately activaled macrophages (TRIM-32Y, or onby uprepulated to 4 Tow level in activated
macrophages differentisted from hman blood (TRIM-68) (Martinez, FO., 1. Imm., 2006},

Table 3. TRIM genes differentially expressed in active pulmonary tubercutasis, latent tubereulosis and

healthy controls,
Cemmon Name Gene Symbol Dheseripthon -
RNEO4: STAFSQ:
GISTADSO TRIMZD Isipartite motif-containing 22 —
RNF2I; SPRING;
KIAAD282 TRIMS tripartite motif-containing® -
MYL, RNFT71; PFPE6TS;
TRIMTY PME promyelocytic lenkemia .
RMNF4Y TRIMG 1cipwriiio malif-containing ¢
| TRIMSE MGC D977 TRIM5} SPRY domain containings §
ENFS, HERFY, REB3G;
MGCI4 190 ) TRIM1) tripadite M itcontainieg 1
pronyelacytie lenkemia; synonyms: MYL, RNF71, FP8675,
TRIMS; isoform 7 is encoded by Iranscript wirinnt %
promyelooyiic levkemiz, Inducor of; tripartite motll protein
FRIM 1Y promyelocyiic leokemia proteing Home sapicns
PMi. 1 EMi. promyelocythe lunketnda (PML), transcript variam 7, mRNA
BNFBE TRIMSulohe 1 TRIMS tripatiite motifcontaining s~
FINFBE; TRIM Salpha TRIMS tripartile motitcontrining n
BIAZ; PRFZpq34C09H TRIMSE ripartite moti-contatning 58 y
Tril; HS1R3 4 RNF36 THIMGS tnpurtite motif-containing 60 .
PIEES; TRIMSelpha TRIMS ripartits nigdif-containing 5 L
S5A; ROS2; 8BAL;
RNEET TRIM2I tripartie snotif-containing 21
KIAADIZY A TiIM1A tripartite inotifcontaining 14
RNFS; HERED; REFDA0;
MGC141979 TRIMED fipartile metikcomaining 10 .
L¥P; £147; WNF147T; o
ENT147 Titihi2s ifpaite motif-containing2s
HLES; MAIR; o
KIAAIORE, MGOE7233 | TRIM3S {ripariile molif-containing 38 N
RINFS6; RIAAQS17 T2 o] StTpptite ictiGcomainiop 2
RNF9; HERFT; REB30;
Moo TRIMIG triparlile motif-containing 10 o B
MBS RNESD L TRIM? tripartito motfcontalning 7 S
KlAAQIZD . TRIMI4 iripartitc nwiil-containfag t4
TRIMSOB; MGO45477 | TRIMSOB trlpantite metlf-containing 73
| ATZMGIGIZ2RE TRIMGS tripartite motif-containing 65
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Cownion Name Gene Symbot | Deseviption
MR TERFL; RNFIW;
TRIMET, MOU2663];
WGC 122860,
Moclogel o FTRIMSS | tripaeite motifcontaining §8 ]
FMF; MEF; TRIM2,
MOGC1246560;
MGC126586 MEFY Meditarrancan fever
THIMSZ Tripadile motifcontaining 32
CAR; LELES; FPZ;
DLIELS: BNETY RIP2 ripatite mokfcontaining 13~
KAF1; TF1B; RNFO;
TIEnFLI20009 L TRIMZE ripactite wotifcontining 28 e ]
S5-56; NI
PLIG36S, MGCI2GI7E | TRIMES {ripartite motil-containing 68
HTZA; BRELL; TATIN
LOMDZH : TEIM32 ripariile motiFeemtabefop 32 |

Solective over-expressionfrepresentation of specific immunomodulatory figands in Aclive TB Palients:
Analysis of the distingt transeriplional prediles revealed thal transeripds from the genes CD274 (FDBL1Y and
PCILG2 (1.2, CT273) ave expressed only in the actbve TR patients (Figores 5A and B), These molecules
have been previously shown to be involved in the regulation of the kmmune response 1o both acute and
chronic viral infection (A Sharpe, Ann. Rev. imm.). These molecales acl as inhibitory co-stimulatory
recentors for the molecule I in interactions belweon T eells and APCs, and blockade of this pathway has

heen shown (o restore the proliferative and effector functions of antijgen speetiic T cebls in TV, Bepatitds B

and C infeciion,

CGenes under-cxpressedirepresented in active TB: Strikingly, & number of genes known to be oxpressed in T
cells (some atso on NK and B cells), were Tound 10 be profoundly down-repulatedfunder-represented in the
blood of active TH patients {Figare 3129, (bat nol in Iateni TH or heslthy costeols, including, O3, CTLA,
CD28, ZAP20 (T, NK and B cells), IL-7R, CD2 (also on B cells), SLAM (also on NK cells), CCRY,
GATA-Z (also in NE cells), This could indicate that gene expression was down-reputsted in T, WK nd B
cells during aciive PTR, or that the cefls had been recruited elsewhere (e, the lenp} as a resulf of infection
with M. fuberenlosis. Thiz is cumrently under invesligation using flow cytomettic analysis of blood fram the
dilferem patient groups, as well as by transcriptionsl analysis of purified populatons of T cells from the
difierenst paticst proups.

Vigher Stringency Statistical aalysis of wranseriptionat profiles in latemt and active T patienks voessus
healthy contrels. Statistical group comparison was furiher perfonmed as before by identifying differentially
expressed penes befween the groups wsing the non-patametric Kroskal-Wallis test, but now using the most
stringent multiple comparison correction for controlling Type 1 error {(Bonferreni correction), With this
inerensed shingency 46 penes (P<0.1) and 18 penes (P < 0.05) were identified as differentially expressed
between groups (Pipures 6 and 7; Fables 4 and 5). G the 46 penes & {arge number of IFN-ingucible penes,
such ns STAT-1, GBP and IRF-1 wore still abserved to be over-exprossedfiepreseited in the blood fiom
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active T3 patien

mumber of these genes were alse found 10 be over-expressedfrepresented in the blood of active TT3 patients,
even with the highest siringency analysis which still extracted genes (Bonferronl cemegtion, P<QLR3), Only 3
tratscripts in aclive T1 were shifl observed 1o be downaepulaedAmdor-represented within the 46 gene group,
inclouding 11.-7R (expressed in T celis), the chemekine receplor CHORS (lost ol higher statistica] srinpency)
and alpha Jl-spectrin, The underexpressionfrepresentation of CXCR3 is of interest since this chemokine

t shown Lo be highly expressed in Thl c¢lls required for protection against mycobacterial

receplor his bect

infuction, which may reflect their suppression or migeation out of blood o infected tissue. Table 5 includes
18 penes, with IL7R and SPTANE being underreprosented/fexpressed in active P11, and ail ofhers being

3

85, amd either down-regmalated or utichanged in the lalent putients or herlthy controts. A

overrcpresenlodioxprossed and diagnostic for active discase,

‘Table 4, Genes significantly differentially expiessed between active TI and ofher clinical groups.

Gene Symibol Deseriptioy L
FAMELD famity with sequence stmilarity 84, member B
LXCR3 o) ehemoking (C-X-Cmoti reeeptee d
ETVY ets variog gene 7 {TCLZ oncogens) _—
| Pgser | cuab spesificlty phosphatase 3 {vaccinis vitus phosphatsse YHI-related)
WARE ieypiopbunyl-tRNA syntholase "
CNIig comichon honolog 4 (Dvosephiile)
STATI stonat transducer and activator of Iranseription 1, MkDa
IKF1 inlecferan recpdatory factor |
{etkoryte immunoglobulin-dike receptor, sobfutily B fwlth TM and TTIM domalng), menber
LILERY I -
SIrALLG stgnab-induced prolileration-associnted 1 fike
GRDMDC] gasderntin domzin conlaining, 1 . R
DYNLT) dynein, fipht chain, Tolexdyped N
DEFZpTei 18 | DEKIZpI61E19E protein
LOCA00759 _—
Gprt guanylale binding pradein 1, inlerforon-inducible, 67kDa
{GBES B B I O e e -
[ BLHE2AG | demage-regi ated awtophagy modulator
LYPLAI lysophaspholipase |
w2 thomboid 5 homoleg 2 (Dwosopbidsy -
PEK leckstrin R — -
AWRRLZ2 apkyeit repeat domain 22 .
CASPI caspase |, spoplosis-related cysteloe popliduse fimedeukin 3, bela, convertuse)
FLI30370 chromosome 4 open rending fmme 32
FRXOS F-hox pratein 6
 GCRY | GIP cyclohydrolese ) {dopa-responslye dystoria) -
e puanylete bindig protein 4 e -
N mterferon, gammacindueible pratein 30 . N
VAMPS vesicle-avseciated membrane protein 5 (myebeeviny
oae guanyTate binding protein 2, interferon-inducible
STH1 synlaxin 11 L
PTANI spoctiin, mlpha, son-ceyihrocytic | {alpha-fodring .
1313 pobynerase (DMA directed), bata -
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Gene Symbai T Descrintion . e . o
IL7R imedevkin ¥receptor E

APOLE apaliptprotein L, & "

ATGE ATGS mutophagy related 3 homolog (S, corevizing) e
FoRDE, salfide guinonc reductase-like rensty

PEMIE2 proteasom e (prasome, macropaln} aclivator subunit 2 {PA28 bet)

IO 41 BMA binding domain § o
WDRYI W3 repont and FYVI domein comaining £ ]
TAPZ tronsporter 2, ATP-binding cassette, sub-family B (MPRITAR
Necp T Womanoaick disense, ype C2____ .
ATH activating transeription festeed .

VAMES vesicle-associated menbrng protein 3 (ncliuhrwm]

PEMIE proteasemé (prosome, macropaing sabuail, beln type, 8 (large multifunctional pejidase?)
JAKZ Ionus kinuse 2 {o prodcin fyrosine kinase)

Table 5. 18 penes significanthy diflerentially expressed beiween aclive TI3 and other elinical groups.

tienc Symbol I}escn;:iluu .
WAMIS vesicle-nssociated membrane protein £ (myob*cv:r_t} - B
GBI goanylaie bindie protein 2, interforon-induclble
ETX1] symaxin 13 e,
SPTAN gpestrin, sipha, noo-erythrooytic 1 (apha-fedrin
POLT pelymerase (DNA directed), bots N
I.7R interfleykin Teeceplor N
ARG mpetipoproteinl, 6
ATGY ATGE natephagy reloted 3 homolog (5, cerevisise} o
SQRI}I _sulfide quinane reductose- ke Cyeast)
PSMEZ [iroteasoime (proseme, macropain) activator subunit 2 (PA2E bota} e
FLIIO37¢ 51 RMA binding domain J " -
WDFY! W repeat and FYVE domain comaining !
TAZ tronsporter 2, ATP-binding cassette, sub-lamily B (MDE/TATP)
NI _Hieman-lick discase, ype C2 . . |
LATES Jctlvating wanseription factor 3 - .
YAMP vesicle-zssocisted membrane protein 3 {cci]ubrc:wu} LLLLL
"EMIE proteasome prosoms, mcropaing subunit, betr type, § {larpe multifunctional pcptid am?}
JAK2 Janus kinase 2 {a protcin tyrosing Kinesey

Improved discrimination between pationts with active and latent T8 and healihy controls: The approaches
described above althougl able 1o discriminate active TH fom tatent TB and heaithy controls are less able 1o
discriminete between gl three clindesl proups. To sclect diseriminating genes the fellowing approach was
used. Firsl, penes exprossed in Mood from healthy individuals were compared versus latemt T pitients,
using the Wilkcoxon-Mann-Whitney test at a p<0.005, which yielded 89 discriminalory genes.  Genes
expressed in blood from heatihy individuals versus active T3 patienis were then compared, again using the
Wilcoxon-Mann-Whitney 1est bul with a p<0.5, and the most stringsent Banferroni correction factor, which
yickded a list of 30 discriminatory genes. This ilst was combined {o give o total list of 119 diseriminaling
genes (Table 6). This {izt of genes was then used to interrogate the dataset of all clinical froups using
ussupervised chustering anaiysis by Pearson comelation, This anatysls generaled three distingt clusters of
clinical groups (Fipures 8A 10 8F): one cluster is composed of 11 ool of 13 of the active TH patients (Figlre
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8, Cluster C); n second eluster is composed of 16 out of 17 latent TB patients, end | active TB patient (Figure
8, Cluster 3); & third clusier contains atl 12 healthy controls included in the study, plas 1 active T13 and )
jatent TI3 outlter (IMgure 8, Cluster A). Por each of Figures 8A Lo 81, clusters of paticotséctinical groups are
presented  horizontally  and  clusters  of genes ere  presented  vertically. This pattern  of
expressiotrepresentation of the whole fist of 119 genes (Figure 8A) now alfows discrimination of atl thice
clhinical proups from each otlier: i.e., allows diserimination of Active TB, Latent TBE and Healthy individuals
fram each other, each clinical group cxhibifting a uniqie pattern of cxpression/representation of these 119
genes of subgroups thereoll The skilled artisan will recopnize that 1, 2,3, 4, 5,6, 7, 8, 104,12, 15, 20, 25, 30,
35 or more penes mey be placed in a dataset that represents a clister of genes 1hat may be compared aorass
clusters of clinical groups A (Healthy), B (Latent), C {Active), and that either slone ar in combination with
other sucly elugters, each clinical proup can exlibil a unique pattern of expression/representalion obtained
from thise 119 penes.

Specilically, Figure 8B demonstratey that the genes ST3GALG, PADI4, TNFREFIZA, VAMIPS, BR13,
ROSIY, PILRA, NCFI, LOC652616, PLAUR{CDE?), SIGLECS, B3GALTY, 1RRDCINKLAM),
ALOMSARFLAR,  MMPS,  ANPEP(APN), NALP12, CS8#2RA, ILSR{CBI26), RASGRPA,
TNFSF14(CD258), NCF4, 1iK2, ARID3A, PGLYRPI{PGRI) are underexpressedfunderrepresented in the
blood ef Latent TB patients but nod in the blood of Healtly individuals or of Active TI patients,

The genes presented in Figure B0, ARCGI, SRERFI, REPTCRBEPYS), C22o5, FAMIOLS, SI100P,
LOC649377, UBTDI, PETIIP-1, RUNRP, PGM2, SULF2, FAM7YAL, [HOM-TES-103, NDUTAF1, CESI,
CYPZTAL, FLI33641, GPR177, MIDHPIMIG-12), PSDM4, SF3IAT, NOVICUN3), SGK(SGK1), CDKSRI,
LOCG42035, are shown 1© be overexpressedfoverrepresented in the blood of Heslthy control individuals but
were underexpressed/underrepresented in the blood of Latemt TT pafients, and to a great extenml were

inderexpressediinderrepresented in the blond of Aclive TB patients.

The pailern of genes in Figuee 81D, ARSG, LOC284757, MDM4, CRNKLE, 1.8, LOC389S41, CRIO0LR,
NIN, PIKG2, BIPY, were shown 1o be overexpressedfoverrepresented in the blood of Healthy individuals
bt were underexpressed/underrepresented in the blood of both Latent and Active TR patiemts. Conversely,
the genes in Fipore 8D, PSMBRLMPT), APOLS, GIN'2, GBPS, GHP4 ATEY, GCHL, VAMPS, WARS,
LIMKI, MPCZ, 1L-15, LMTK2, SIX11(FBL4), wore shown to be overexpressedfoverrepresendud in the
blood of Active TB, bt underexpressedfunderrepresented in the blood of Latent TB patiens and Healthy

control indbeiduals,

The pattern of penes in Figure 85, of FLITI259(DRAM), JAK2, GSDMDCHIFSINERSGIO0) SIPATLE,
[Z68040OKKIAATGI2), ACTAZ{ACTEA), RUNMBI(SLO-BETA), weore all overexpressed/overreprosented
in blood {rom Active TH palients bul nel represented or even underexpressedfundorrepreseited in the blood
from Latend TH patients and Healihy contrel individuals. Conversely, the penes  SIFTANI,
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KIAADITONmpIXRRPI),. FAMBSB(NSEZ), SELM, IL27RA,  MRPS34,  [6940246}(1.23A),
PRECA{FKCAY, CCRC4H, CHs2{CDWS2), {I820241HZN4A04), MCOCCHMOCA/MR), SOXE, SYNIZ,
FLI21N27, FIIT, were underexprossedfunderrepresented in the blood of Active TH patients but not in the
tload of Latent TR patients or Heakthy Contrel individuals, where they were overexpressed/overropresomed,

Many of the penes {within these 119 penes selected by this methed described above} found 1o be
overexpressedfoverreprosonted in the biood of Active TR patients listed in Figoves B3 and RE, were comman
10 these idemified by the alternative method using Higher Siringency Avalysis of transeriptional profiles in
aclive, latent TB patients and beabthy controls described eardier (penes shown as winderdined above from
Figores 813 and BT are contained in Hst of genes in Fipure 7, Table 5, 18 genes p<0.05; penes shown os
italicised above from Figures 81 and 312 are contained in list of penes in Fipure 6, Table 4, 46 genes P=<0.1).

The pavtern of genes shown in Figure 8F, CDS2HCDWS2), [3890241 ZNFAOL), MCCCI{MCCA/M), SOXE,
SYMIZ, FLI21127, FET, were wndorexpressedfunderrepresented in the blood of Aclive TH patients at not
in the blpod of latent TR patlents or MHeakthy Control individuals, where they were i anything
cverexpressedfoverrepresented. This Bs also presented {overlap) in Figure 8E. Genes CDELI1(p43},
MICALCL, MBNL3, RID, STHRAY 1), PPRIR], |360739KPHISKZA), AMTR, FLI22471, CRAT(CATI),
PLAZGAC, ACOTHACTNACHT), RENF182, KLROCIGIKG2ED, RLA-DPRL, were
undercxpressed/undemepresemted  in the  blood of  Healthy Comtrel  individuals, bl were
overesprossed/overreprosenied in the blood of the Latent TI: patients, and overexpressed/overrepresented in
the blood of most Active T patients (Figure 8F). To conclude, the sppropate pattemn of expression of the
total of 119 genes in Fipore 84 (broken down for legibility of genes snd specificly between clinical sfates in
Fipures 8B - &5 that distingnishes between infected {Active T and Latent TR) paticirts from non-infected
patients (1eatthy Controls) and additionally, distinguishes between (he two groups of infecled patients, that
is Active atd Latent TR patients. Many of the genes overexpressed in the blood of active T3 patients via this
method wore (he same genes as (hose identified using the striefest statistical fillering {shown in Figure 7,

Table 6), and many were IPN-inducible and/or involved in endocytic celiular traffie and/or lipid metabolism,

Table 6. Genes found to be significantly differentially cxpressed belween latenl and heslthy or

belween active and healthy, which when used in combination differentiate between active, healthy

and latent using unsupervised pearson corretation clustering algorithms (119 genes).

Gene Symbol | Deserlpton —
HMI0E3S bung concer relostasts -sesocieted protein »
VLAHGS3EG
I W31 intergeting projein § (gastredation spectfic G123 homolog (zebratish})
SSPTANIL speetein, s1phs, non-eovilrocytic 1 {alpha-fodring
MAL®IZ 3 MLR fadly, pyrin donain conleining 12
SR pratesome (prosoime, ohcropaing sulnmdt, bela tvpe, § (large multifinelions! peptidase 7 |




Gene Syaninl | Deserbpllon e ————— o

KOMNMBY | polasiom Jacge condusiance calciunt-netivated chiannet, subfamily b, Deia member |
Interfeukdn 23, alphs sabunil p19 - o

DKL) ayolin-depondent kinasc-like § {Fﬂfﬂ*lﬂﬁtﬂd kinase}

L8 intertewkin B e, L N

NOW _nephrobilasioma overeapressed pene o N

APLS spolipopeolein . 6

KLREE killer cell lectip-like receplor subfamily C tember 3

5OXE SEY (sex delenmining region Y)-box §

B3GALTY LHa-GileMNAc:botaGal bela-1,3-1- ety glucosaminylimnsferase |

GCH] LGP cyclohydiolase § Cdopa- tesponsive dystonisy .

1L6R inferlcukin 6 roceptor . i

RARGRF RAS puany! relcasing protein 4

SGK. seruen'plococorlicoid regulated kinase -

LOCIS9SL | simifar lo CG14977-T'A e

MICALTL MICAL C-termingl ke .

VAaNMEI vosicle-nssacinted mombrae profein 3 fecliubreving e eeem s et

N2 Niemonn-Fick diseasc, type €2 _—

SYNIZ syoaplogyfpz .

MM | ninein {GSK3I inlerncting proteim) .

| BINLI mscleblind-like 3 (Drosophila) y
FLI 1359 detnage-regilated autophiagy modulater
MNAILFI2 NLR {amily, pyrin domain containipg 12 e —
LIMEL | e j

LARSG arylsulfutnze G

FLYIA3ed] chremoscme & open reading frame 29
PAIIA ) peptidyl arpinine deintinese, type 1V -

LB renio bindingprotetn. .~ .
SULF2 sulftage 2~ _

GEOMIC) o pasdermin domain mn!alnmp ) N _
s suppression of imwipenicity 7 e

_RII'7 retlel boding protein 7, ceflutar
HEZ hexakinase 2 ’ .
WAMPS vesicle-associnted membrane protein 5 fmyobrevin} »

SATT e Siprotei-coupledyeceplor 197 e :
CESt crboxyiesterase | (monocyleAmacrophaye sering esterase ) !
CDs2 CD52 moleonls e e e e+t e ims e rr et e e
ANCG] ATIbinding casseile, sub-fanily G {WHITE), member 1
Guars puavvleie indigg protein

sl hidind, wanslorored 373 coll doubls minute 4, P53 binding protein fmense)

SIGLICS stalic aeid binding Jg-Jike lectind )
ARIDAA AT rich interaclive domado 3A (RRAGAkey N

FIAADLTS ribosomal RNA processing  homelog 13 {5, ctrﬁvfhllh?) ,,,,,, ]
'SP pheckstiln and Sec? domrin contiining 4 e ]
ALOXSAR L ayachidenste S-Hpoxypenase-nclivating i;mtcm
CEFIRA N mluny stln tIang fheler 2 receplor, alphs, Iow-aflinity (gmtml-::n.:.'le masegphage)

WMPE | matrx inctellopeptldase B (gelntinase B, 92kDa gelatinase, 921D type BV collapenaso)
I’GLYRI'I peptidoglyean recopnition prctein |
CYP2TAL eytochirame PARD, faally 27, sabfamily A, polypeptide ] e ]

LMK bemur tyrosing kinese 2 -

BRI3 brain profein 13 . . e
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Gene Symbal_] Deseription - .. e
PILEA pratred immunoglobin-Hle type 2 receptor atpha _
Zinc tinger protein 404 e s ]
a2t 127 tectonic | S
Gepa guanylate binding protein 2, inerlcron-inducible
ET3GALG 513 bere-paiecinside alpha-2,3-sialylransforase 6
PLAUR { plasinapen activator, urokinase receptor -
MCFA nentrophil cytosolic fector 4, 40k
JAR2 Tagus klunse 2 (a protefs Uyrosine Kinnss)
SRERFL sterct iegnlatory element binding transceiption factor }
SELM stfonoprotein M . R
PSR Jpredein phesphatase 3 (fornerly 2B, repulatory subunl 13, slpha iseform
PRECA | protein Kinase C, sljha ]
PLA2GAC phospholipase AZ, proup IVC {eviosolic, calsivm-Independeti) .
GRE4 funnylate bindiog profein 4~~~ R
HIPl hutingtin tessettng pogtein 1 E
PGM2 phosphogluecommtige? .
Risalgzz L
o0 5100 calcium binding protein P .
H2TRA ittertoukin 27 receplor, alphy
iLis intedowkin §5
FHiT fragite histidine wiad gpee
FAME(R famnily with sequenes simifarty 84, member 13 . i
MCCCH methyleratonoyi-Coenzyme A carboxylase 7 (afpha) R
ACOTT acyl-CoA (boosterase 7 .
INERSFI2ZA | wnor necrosis factor receptor superfamily, member 124
SF3AL .1 splicing factor 3a, subunit 1, 120kDa
THFSF)4 lumier necrasis Tactor (tigand) superfundly, member 14
L1300 CDI0R motecule-like amily member b
alaoy] (membrane} amitopeptidase {aminopepidase N, aminopeptidase M, misrosomal
ANPEP aminopepiidase, CM3,p18Gy e ——— ]
FAMYAL -
RHD i biood group, P antigen y
HOM-THS-
103 hypathetical profein LOC2S90G
CoRcal _goifed-coil domain conlatning 4] N
CARNEL1 crooked neek pre-mRMA splicing Getoc-dike ! (Drosuphiln) ]
NCFL ncutrophil eytosalic fncfor 1, {chronic pranvbontatous disease, suiosemal 1) o
Dl whiguitin dodnmin conteming 1
FLI2ZMTI coifed-cofl dtiain contsining 92 . e ]
FAMIOIE fumily wil seguence similasity 100, member )3~
1LOC264757 R . -
LOCGH93Y7 | ]
LCBKSR . eyelin-dependent kinase S, regulatery subunit 1 (p35) .
Full-lengih ¢P3MA. clone CEODRCE25YTHI of Memroblastoma Cot 25-novmadized of Home
R 1 enpiens (human)
bATSI, 2 museiehlind-lke 3 (Drosophila} .
PETPI preling-serine-tireonine phosphatase interacting protein 1
VARS - ryimophanyl-IRNA synthotase .
ALA-DERI mejor bistocompatibiliy complex, class 0L P betay §
wessare | ]
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Gene Symbol | Deseription
ACTAZ actin, afpha 2, smooth muscle, porta e o
BRI e IBR domeln containing 3 .
| PHRG2 i phosphoryvlase kisese, ganima 2 {lestis)
L Ihosphatidylinositol-4-phesphate S-kinase, typefbialphe a
LOC642035 e .
AMIR ]
kG repulator of G-protein sipnalling 19
| C22orfs J-Slomastme 22 opeh reading frames !
ATE3 aelivating anscription factor 3 :
SIPAILY sipnal-induced proliferation-associnied 1 fike 1
MHEPS34 enitechondeial ribosomnad protein 534
ALMAL adonosine deamingse-bibe |
NDUFAY1 WADH delivdropenase {ublgutnone) 1 alpha subcomplex, assembly factor L
CRAT carnftine acetylransferase
STXid syntaxin 11 -

Different and reciprocal immune signatures in active and latent TB are revealed using & modular approach.
To yield further information on pathogencsie, the nonmalised per chip data was then further analyzed using «
recemly described stable modular anabysis framework based on pre-defined clusiers of pones transeripts
shown to be coordinately exprossed across a wide vange of disgases, and often representing & cluster of
maoleeutes or cells related at & funotion Ievel {Chaussabel et al., 2008, Irmmonily).

As the aim of (his analysis was to yicld funclional information about genes comtained within the
tramseriplionsd signaluees for each group, the anatysts was focused on subeels of patients Tound 1w cluster
tightly together in our provious analyses, excluding oulliers, reasoning that such groups would be more kely

to reveal common pathways and pracesses ipvedved in the disease process.

Nine paients with setive T3, six healthy controls and nine pationts with latent TB were selected and vsed in
the modular analysis, liach comparisen was performoed separetely, thus ning aetive 103 patients were
compared with six heaithy controls in one analysis, and then nine batent T paticits were compared with the
siune si¥ healthy controls in & separale analysis. Transeripts were filtered {o exclude any not detected in at
teast two individuals from either group being compared. Statistical comparisons betwoeen patient and heal{hy
coniral pronps were then performed (Non parametric Wilcoxon-Mann-Whitney 1est, P < Q.05), in order to
ientify gones that were differentially cxpressed between the patient group and healthy controls, These
differentinlly expressed genes were then separated inte thase upregulated / overrepresented in disense group
coinpared with control, and those down-regulaled/underrepresented in disease group compared with eonirel.
FThese lists are iben analysed on o modute by module basis, Differentially expressed genes are ecither
predominantly over-expressed o predominantly under-expressed in each module, To ensure validity each
medube must have >25% of the total genes change In the direction represented and the number of genes
changing in & panticular divection must be =10, To graphteally present the global franscriptional changes, in

aclive T wersus heslthy conteol, or {atent TH versus heslthy controls, spots are alipned on o giid, with each
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position corresponding fo o different module based on theie originef definifien Spot inlensity indicates
propotion of differentially cxpressed transcripts changing in the direction shown out of the tota] number of
transeripls deteefed Tor thot module, while spot color indicates -the polarity of the change {red:
overexpressedirepresented, blue: underexpressedirepresented). In addition, moduies® coordinates can b
associated 1o funclionat snootations to facilitale dmz interpretation {Chaussabel, Inmunity, 2008 and

Fiperes 9 and 5,

A madular map of active T compared to healthy contral {Figure %, Table 74 1% and Table 8) was shown
to be distinet 1o the moap of latent TR as compared to healtly controls (Figure 10, Table 7A - 1 and Table 93
In {uct these independently derived module maps from active TH and Jatent Fi3 show an inverse patiern af
gene expressionfrepresentation, in modules which show changes in both discase states when compared with
heatthy controls. Genes In module M2.1 assoclated with eyiotoxic cells were underexpresscdfrcpmscnléd
{36% - 1E gones underexpressedfrepicsented out of 50 delected in the module, genes listed in Table 61%) in
active TH mnd vet overexprossedfepresented (43% - 22 genes overexprossed/represented out of 5§ detected
in the module, genes listed in Table 73) in atent T, On the other hand, 2 nember of ganes in M3.2 and
M3 (“inflammation™} (genes listed in Tables 6 and 68D were overexpressedfrepresented in aclive T3
patients but underexpressedfrepresented in latent TB patients (genes listed in Table ¥E and 7). Likewisc
renes in MLE (“myeloid lineape™) were overexpresseditepreseited in active T8 (genes Hsled in Table 65
wherens they were underexpressed/represented in latent TB {genes listed in Table 7A). Genes in 4 module
M2.10, which did not form a colierent functional module bol consisted of an apparcntly diverse set of pencs,
were  underexpressedirepresented in latent TB  {genes listed in Table 7D} but not over or
undercxpressediepresented in active B as compared 1o confrols. One of these genes is the toll-like receptor
sdaptor, TRAM, which is downstream of TER-4 (LPE) and TLI-3 (dsRMNA) sighalling {Akira, Nal, Rev.

T, 3,

For Tables 7A to 70, relative normalized expression for active TB is given ag expression in active patiems

refative {o control. In Tables A 10 8F, relative sormalized expression for lelent 1B is given as cxpression in

Jeattly controls refative to atont patients.

Table 7A M1.2 PTI v, Control, Genes Qverrepresented in Active T1.

Helalive T T
normalised
expression | Commion Nape Gene Symhbol | | Deseription - _—
P22 35_PTNCSeicel 09May0E
- PALZTiest UP MIZ e
T i i K-finked Kx blood group (vbeleod
247 | K3 XNk KERI XK tyildrome)
ClaZ; G SEL; CHDERP; seleathn I (pranuvle membrana profoin
2230 i GMPLA0; PADGEM; FLI4S( 55 SELM 140k 70, antipen C63}
2161 | URG Gy gpdarmal prowth factor (beta-ogastiono)
o 233 | JAMCG, TAM-C: Pl 14529 JAM3I unctional adhesion molecute 3
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(et ————————
narmalisod
Jexpressfon | Common Name Gone Symbod | Tregepiplion .
AL GLLOS HITE L, H2BA
H2BE ), MOGCI29TE;
Vo NI MGCIaeT HISTAHIZEE histone ctpster 2, Hahe
4.10; Fa1d; EPBA 1140,
L3RG [ MGLI0SST RPMI1-4301K32 4| FRMDE Fiiki domain sontaining 3 :
CKI.F-like MARVEL vansmembrane domain
i BT L CRLPSES, [TEIATS2] P OMTMSE containing 5 )
L LE2O F RO, MMRN GI‘Iu* EMILING | MMRNI multimetyd
PSA; FROS; PB2Y; P22, P523;
PR P25 1S 26; Proein &3
1757 1 protein Sa PRGE] prefeinSfpley
1.752 | FI3A Fi3A] coagulntion factor XHI Al polypeptide
NS, H2BET, H2BEAIl;
1698 | MGCI31989 HISTINZBK | histone cluster 1, H2bk
]1638 uuuuuuuuuuuuuuuuuuuuuuuuu RTNZ T
TMSA; HTM-alpha; TPM [-aiphe;
Leg | TPMIkappa gaesl 1 yopomyosin | (alpha) )
1418 Chorlid N
BE%; QP CD42B: MGEA4505,
,,,,,, 1A0% § CR2b-alpha Grika plyeepridein Ji (piateler), atpha polypeptide
friegrin, bets 3 (platolel glycoproteio Hln,
1.33% | 0061, GP3A; GPIiTa TGN | antigen CDG1Y ]
BIE3 | OMIP KIAA LG9 ML c«Matinducing profein |

Table 78 MI1.3 PTB v. Contral, Genes Underrepresented in Active TG,

Relative
normal[sed
capression | Commen Name Gene Symbol Descriplion
PI2_15 PTBRySefect 09MuyE
PALZTest DDOWN M3
pleckstrin homelegy domain containing,
0.82 | FLIA173E; KIAAL20D PLEKHG] family G [with RhaGel domain) member 1
0776 | SMI-B 5B Spi-B transerintion Factor (Spi-1/P0 L related)
EVI9; CTIPL; BCLYIA-L;
BCLIA-S; FLNO173; FLI34597,; Beopft CLLAymphaoma P A (zine finger
0767 | KIAALG09; BCLIIA-XL BCOL1IA nrolein) N
Wmm“ﬁhﬂﬁ MGC20440 LY BARCS cﬂmhrmzm by necorbate dependent 3 |
Q.677 § MDD MOA2530 FINC2 zing finger, DHNCype containing 3
transducin-like enhenser of sphit § (E(spl}
a2 | ESG; ESGI; GRGL TLE1 homolog, Frrosophita)
C1y7ob malecule, invnunoplobulin-sssociated
0.612 | Wag jGn CI791 beta . -
0581 | LYR2; CH72h L 72 molcoule .
580§ KIAADDTT pcontdg LOB] like )
BASI: Lys7: SLDGS; B.NKA5:
0.556 | SLI-65; MGCI11051 BLWE B-celf linker .
............. 0.543 | TCLt TCLIA T-cel lpukeminymphoma 1A
wvepnye myelocylomatosis viral oncogone
D518 feMye _IMye homolog favien)

BARK: FLIZ070G FLI3120S

DANE]

 Te receptor-like |

B-cell scaffold protein with withyrin ropcels |
Cinl G mplocule
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Y T ] :
normalised
expressien | Common Mame ] Gene Symbol | Drescription
llllllllll 36117 DRFZp6670142]
puanine nucicelide Binding protein (G
0.457 | F1I000SS GNGY proteiny, pamma 7 o]
AR { FLIZISER FLI4ITE2 Ctilolls chromosting 13 open teading frame 18
Q477 | BRDGH 8TAM ] TRDCE] § BCR downstream stpnaling |
_____________ 047 | MGCI0442 BLE B Tymphaold tyrosine Kinase
R1; 302 RAMI:
__________ {467 | DEKFZpT621031 1] COCATL vell divigion evide assockated 7-Iike
o 0.445 | ORP1; OSBI'9; FLI20363 OSBPLIO oxysierol binding protein-dike 10
0,357 | #11520; N27C7-2 VPREB3 pre-B lymphocyte gene 3 ]
0.361 | LAF4; MLLT?ike ATE3 AFA/TMR? famity, mesnber 3
TCRL; FIOIB; FCRLX; FORLD; '
FURL4Y; FORLe; l:‘:RL]'~.-il~
FORLel; FCR) o2, MGCAS59S;
1334 | RIM-474014.5 P ECRLMY | Forecepoc-like A
Table 70 M4 I'TH v. Contrel, Genes Undersepresented in Active T,
[Telntive -
normalized
expression | Comnmon Name | Gene Symbol | Deseription. 000 -
P22 15_PThvCScleol (94 inyD
8 FPAL2Trest I}DWN M A | "
8907 BLIT22GH, !.KSL.@{M ANpEEDg | zine finger protein 394
0835 | IMEY, FLIITETD, MOC1624% Y Jmction-mediating, and repwlatory profein
C‘E:(]E;HNRNI"; BNRIC; 4
IENPC; MGC104306;
MGCI0ST17; MGOT17353; heterogeneous nuclear vibonucleaprotein C
0325 MGCI31677 HNRPC {C1e
S0ON3; BASST; DRP-5;
NREDT; C21arfsiy, FLI210%S,
0.78 FLIZ3Z14; KlAA LD D S0N S0N DA binding protein
0.77 MG BLIZS600 GRIYIL Qrpli-dike 1, mltochondriat (7, colih
0.747 | HEPE; FLIZOT64; MGC19317 CRCAA eell division cycle assoctated 4
RITA; ZNF361; : ZNF4GY;
i.223 DRFZpoRELOTEY FALIERY! zine finger protein 331
_________ 6o ELI12G30, TLI20434 Ci2eifl chromosome 12 open reading frame 41
DRIZF, MMP4; MPPA; NIF0;
NIAR; TCRED; DRBI,
WFAR-1, MPROSPIH; NE- interleatkin cahancer binding fictor 3,
0.698 AT-90 | gl POk
protein plosphtase 1, rogulatery (inddbitor)
___________ 0,682 1 TIMAP, ANKRDE; KIAADS23 PEIIRIGE e slabunit 161 |
PRF2; PRIPT2T; BAM 14,
______________ 0678 SE3A10 SF3AL splicing fastor 3a, subunit |, 120k |
5D5; SWDE; CGLUT,
- 0667 PLI 09 nip ShE Slhwachroan-Bodian-Diamaond symdromd
0,665 BLIL HB15 CDE3 CIE3 molecute
NOT; RNEL; HZF-3: NU]{RI; nuctear rocepiar subfanmily A, proup A,
hb45 TINLUH HE4AT momber 2
0.62] HIRNA | RNASEHI o ribamucterse H1

Table 7D MLS PTB v. Control, Genes Overreprosented in Active TIA
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Helalbve
nermatised
expresston | Commaon Wane Gene Symbol | Deserkiion
F22_ 5 FFIWCEeload B9MawD
§ PAL2Tios Uit M6 y e
dug! speeificity phosphinhge 3 (vaccinln
et I L THISP3 virus phosphatase Y1 -related)
4.11; DALI; DAL-1; erythrocyte mombrane prodein band 4.1 -dike
____________ 2132 | FLI3T633; KIAAO9ET EPB41LY 3
20%4 | BXEY; HEUI K3 hexokinaze 3 {whilc ccll)
1OR2 3 T4, MGCTST LGALSE ectin, gatectoside-binding, soluble, 2
1.544 | KYNU FYHU kynureninase (L-kyrurenine hydrobase)
LoIE | BLYIR; BYRA BLVRA bitiverdin reducdase A
EP35; SEME; SEMAR, " sema domain, immunoglobubin domaln (g,
SORDI0G FLAI2287 RPE1- transmombrane domain (THI aned short
1.594 | 541192 SEMALA cyloplosmic domain, (setnphorin 44
I LSBS GRN ............................................. —
o o phucosamine (N-scelyl -G-sul fetase ’
1531 | Ges; MOC2IZH GNS (Sanfitippo disease HID)
FOAP-10; EMILIN-2;
1524 | FLI33200 EMILING elastin microfital] interfager 2
1,507 | cont-b; HSAZ72195 CLENTA2 eontawrin, plphaz ]
1449 | AP PSR CTsB cathepsind
L4386 | ASGPR; CLECAHT; He 12056 | ASGE] asiloplveoprolein receptor |
CDA2 FOGE: FeGR: CDA2A:
CEnw32, FOGR2; IGFR2;
FCGR2AT; MGC23I58T; Fe fragment o 1gG, low aifinity 1ia,
1433 | MOCI032 — FOGR2A reeplorfCn32y
EA2S | TIL4, CL282 TiR2 tolblike reeeptor 2
I ATA; AAT FIT; ALAT
MGOR222, FROX27S; serpin peptidase inhibitor, cladc A {alpha-1
1.424 | MGC2320 SERPINA1 & antiprofcingse, sntitrypsin), member
1.413 1 TEM7R; Fl.)14622 PLEDC2 _plexin domain eontaining 2
141 1 Clig N {1014 Cl4 molecols
1398 | Rab22B RAD3L RAI31, member RAS oncogene family ]
FEXT; FREL-1; FRLE-];
STAB-I; CLEVLR-I;
Lise s KlaAG2de STABI] sipllin | g .
"""""""""""""""" niyetaid differentietion primary responss
... L33z | MYDa§ MYDBE gene (E8)
1.349 | MILNTG 51000 BI00AIL S100 caleium binding protein A1
L3473 TLIZAE62 122663 _hypothetical protein VLI 22662
CLNZ, GIGI; LPIC; TFP L
1.346 | MGC21297 TrPI tripeptidyt peplidase ) _
pAS EBPH TNEER; THITRD;
L1200 THEE R THE-R75; turnor necrosis factor recoptor superfamily,
e 23 E | A TNER; TH-RE) TNCRSFID | | member 83 s N
B39 | iKY RCK hemepoictio coll kinage
LLLLLLLLLL 1172 | IaAl ALY IRT-1 AT gllogral inflemoiatory factor 1
Table 7 M1.8 PTH v. Control, Genes Underreprosented in Active TI.
T P S e e —
normalised
cepression | Conunon Nape Gene Symbol § Desevdption




| Relative
normalissd
expression | Connen Name G_:_:ﬂg}ﬁ:ﬂﬂlgg!ﬂ Deseriptlon
5 PALIZTtos I)DWh ME e
T TIGIZ; RS, DRXIG, "I DEAH {Asp-Glu-Ala-3is) box patypejtide
BE7E | PROM 4 BHX14 6 "
G.BSE | AN HIANTY WOkGE W1 repent dasnain 48
o 0.843 | NDI; NERY STR3E serinc/Throoning kinuse 25 L
YLIZO0DT: FLIZ3561 |
0.821 | KIAAIEG] FLIZODST sotled-coll doimain containing 132
FLYd2526; FLI45ELY;
0514 1 MGCT1704 RERNLLL. round spermatid basic protetn E-like
Corf53; ClhorfSaH; FLIANGEG:
bASIIMIG.3;
0.504 | DEVZpGEaI0R113 DENNDAC DENN/MADD dongin containing 4C
SON3; BASEL DBI-5;
NREBP; C21oH50; FLIZI09Y;
0.508 | FLI33914; KIAAT0IS SON BON INA binding protein
phesphodnositide-3-kinase, rogutaiory
S.807 | phsd; VPR1S, MGCI0230¢ PIKIRA subunif 4, pl 5
AE-T; Clastd; FLIZ1601; gukarvolie translation {nltiation factor 415
0.5 | PLI2655] EIFAENIL tuekear impod factor 1
TAFS INA polymerase 1, TATA bax
binding protein (TBPF-associated factar,
0.79% | TA¥2D; TARIIIOD TAFS 100kD B
debrranching enzyme homolog ¥ (5.
0793 | DRt ) DBRE corevising}
0.785 | SMAYP: ptM, EMAT2 BRDE bromwdamain conlaining # ~
0785 . CABP2
0772 | YRFZ: TRPF2 TER2 telomeric repeat binding [actor | 2
hBEIP133; FLIFGSE;
B 0372 MGC2H3Y NUPI33 nuglcoparin 133kDa
D62 | MGCA26E; FELI3ESS2 MGCd 208 AMME chromesnmel pegion pene 1-1ike
PLIMIEZ; FUMLZ; FLIS6528; '
E1AAGZ3IS; MGCI3B25];
0.761 | MUCI38253 SRS O ) S _pumilio homolog 2 (Drosophiley
BYEL; HIO1; BRATRL; 21002,
D203; D10-1; FLI 265,
E1AAD333; MG 18140,
C200ef] 55; ATEE5LT8;
G751 | DRFZpd34P1115 i) death inducer-oblteraiot 1 ]
0.738 | KOXS; ZNF}3 FANEN zinc finger protoin 45 .
0.727 | ¥L)20558 FLI2055E chromosomne 2 open reading frame 42 i
0.713 | FIJ32343 CWEIgL2 W B-ike 2, cell oycle conirol (5. pombe]
________ 0708 | MGCIGTTR RABZZA RAB2ZA, member RAS oncopene family
0.708 | FLI1443} Cisrd catbony! reductaged _
AASDIH; NRPGOVE; 2-aminpadipic G-semipldelyde
o DCHM ) WRISI0OR G AMARIIT dehydrogenase "
{.698 | ZECANI] ZNIF232 zinc finger protein232 |
0.692 | NudCL; KIAA 068 NUDRCD3 NudC dompin cotnining 3
IENA nueleatids! transforase, OCA-adding,
G681 | COAL MIOCA; CGE47 TRNTI L
RHM'H] I{BM4I,, ZORN3;
0688 1 ZOCHC S MGCT T Rizhi4i BNA Winding ol pratein 413
CLF, CRN HOCHN; SY'F3; crooked heok pre-mRMNA splicing Tuclor-
0.6%3 | MSTPO2] fCRMELE | like | (Deosophila)




Telative
rorialtsed
expression | CommonName ____© | Liene Symbol ) Deseriplion -
ZBU5; HLTTL RNFS,
HIF116; SNFZL3; HIP116A,
0676 | SMARCAZ SMARCAZ _helicase-tike transeription fpcloy ]
SWAN, KIAAGTOS;
0666 | HRIHFG2GN1 EBMI2 RAMA binding motif protein 12 .
_________ 0.658 | FLI10287; FLIFI219 CCDCT6 coiled-coil domein containlng 76
0654 3 INTS KIAAI698 CKIAATGTE . | inteprator complex subuait £ 5
.65 | TANY, hIANY MGCRI27 GIMAPT GTPuse, IMAP Tnlly member 7 L
0.651 | TIC20; DKPZPSE6R0923 KIAAIZTY KiAlzre )
lllll vral simign leukemie virad oncogene
(.65 3 RAL; MGCARUED RALA bomeotez A (ras related)
AP LMPIRT; Caorida; progestin and pdipo) receplor family
N 0.639 | FLIS2S21 FLa46206 | PALRE memberVigt ;
0634 | FLI1117] R hypotheticel proteln FLI1117
LOF; {E.-16; pril-16;
FLITGEOG; FLI42735: interlenkin 16 {ymphocyle chamoattractant
0.613 | FLI44234; BeT) 9284 IL16 fnclor)
61 ) FLIAG26: 1196004M2 1 Kik PYGO2 pypopus {imolop 2 (Drosophils)
GLCIG; UTP21; TAWDRY,
0.577 | TA-WDRP; DEKRZpORGHI65G | WDRIE W12 repeat domain 36
FLI20287; bAROBFL.2, RP11-
B 0.574 { 208F1.2 TEXIO 1§ Lestfs exprossed |0
D568 | KIAALORZ ENEI #ing finger profein 721
0.55 | FLY22457, RI5-1180E21.2 DHERNEIZD DENNAMAID damain conlaining 213
8545 1 ol AFP2GD 2FP260 zine finger protefn 260
GL31; FLI0358; K1AAQB3S;
» 0.4%1 | DKFZp6E6015tie GLs plutaminasc
Table 7F M2.} I'I'B v. Controd, Genes Underrepresented in Active T3,
| Relasivo -
normalksed
cxprossion | Comaron Nune .| Gene Bymbal | Description S
PZ2_15 PTHBvCSelect 09May0
8 PALITrest POWN M2.0]
[rrotetn tyrosine phosphatoge, nan-reeeptor
0,212 | FTPMEG: PTFME(G] _EPTENY Lype 4 fnepakaryocyie)
4605 | TLI34563; MGC3Si63 SAMDI sierile alpha motif domain contabning 3
slpnal transducer and activalor of
0.643 | 5TAT4 RBTATS tramseription 4
BALY; 2501 Minddfn Wi
0638 | spondin SPON2...........J spandin 2, extracellular madrix proteln
RLPZ; SOAT2M; CHRLLEY'T;
__________ 0.631 | KIAA]597; MOC102768 SYT1.2 _synaptotagmin:like 2 S
0.628 | BORZT; DKFZPSG40243 ABHD14A | ablydrolnse domain sonisining 144
LPAT; CIMS-AR: prolein lyrosine phosphatase, receptor type,
0.615 | MGC138602; MGCIIE603 | PTPRUAP | Ceassociated pratoin
PROL; PEC-L; PRECL;
MGOS363; MGC26269;
e D39S WPKCecle CRECH protein kinsse C, ola ]
e JESBE P MGCISRT0 MGU74858 MCALD | nevroeslein delia N
G566 | TH, SRBC co2 __1.eD2 molecule .
0.554 § KLE; CH314; NRGHDY: WEG2- | KLRK] Killer cell Jectin-like receplor sublamily K,




49

“IJ,- DISROE ) member 1. ]
rrrrr 0540 3 LAN: FLIZOI0 LAXE o] ymphooyte transmembirane sdaper
0520 ¢ CDI2Y; PT)-75 ILZRI imerlenkin 2 receplor, bols
- fascienfation and clongation protein zote |
0,515 1 FIiXt A EZ] {zygin I y
CIIK; CTH: HYT.: Tsk:
YT HHYLTE;
MGCIHE; MGC2I0L;
________ 0.50% | DRFZpd34n1242 MATE, __ ... mcgakaryocyte-pssociuted lyrosine kinase
G408 | CLICY CLIC3 chioride infracelbular chemmel 3
0,439 § 107 €237, LY 117 NKp3d NCH3 il cytedoxicity trippering recopior 3
0.30 | TRY2 " GEZME prowgvme K (pranzyme 3; tryplase 1)

Table 1G M2.4 PT v, Conirol, Genes Underrepresenied in Active TG,

Relntive
noenalised
expression | Commion Name Geno Symbol | Besoription
Pa2_15_PTBvCSelect_09May)
# PAL2TIcs DOWN M2.04 S PO
AT synthiase, HA imispotting, ]
mitpchondrial FI complex, O subuni
0.558 | ATPOy ORCP ATPSO (vlipomyein sensitivity conferving protein) |
M el 3k ARGISA; PITGDE;
HEPCDHZY; METFO; 1M.AL- cukaryotic (ranshion inftiation facior 3,
_______ 0.531 | 24; PROI474 | EiF3g12 st 12 . .
{822 | RPLE _|RPLE ribosomal prodein LS )
G.E}1 | EF2; EEF-2 - LEEF2 eukaryelic franslotion elongstion fackor 2
: polymesase (RNA) 1F{DNA direcied)
B804 | REBY: WitPHi45 POLI] potypeptide 1, 14.5kDa
O.E0 | BI'E: ZMYNDT; MGC12347 PCER | propramtined cell death 2 ]
ARIZ; TRIATH; FLITOY3R,
0788 P P332y ARIlNZ aripdne homaolog 2 (Bresophila}

ErvdG; O08-54; PROOYEY;
C2horfa?, WY-BR-84;

0.776 | EDBCAGES: d147704.2 BRGICA FRGH? and grolii 3
03T [ ARTS2T LEXT ubiguilous]y-expressed transcript o
11123 HiIC-7 G2, trenine nucleotide boding proteip (G
Q769 | RACKL; Gob2-re) CGNB2ILI prodeing, beta polypeptide 2-like |
elF3h; elid-padl; MGCTOR058; ciikaryolic rrangledinn iniiiation factor 3,
7606 | ofF3-pamma LEIF3sa o subunit 3 oo, 40K i
0759 | HOASG LGTH ligalin S
2P A; IGAALY, IZPP2A SET transiveation (nyeloid levkengia- E
0.758 | PHADH; TAP-IHETA SET acsoniated)
0.752 | ANG2 : Cllmi2 chromosome 11 open reeding frane?
b ycels MTCP) skt T-aell prolifcralion §

0,736 | LCP; RCLP. T REHDC2 | kelch demain containing 2 i
5722 | DEEZPSAGIOR] BFL3G { ribosomal protein 1.36 - »
LBAZ | ROKID ApFaz zine finger proteindz =~

AMP MGCY28856; | e ]
MOGCIZ5E5T; MGCT29961;
BT DEFApGECDIATT AT adenine phosphoribosyhransfersse
GDM; MGC] 49525,
_______________ Q.694 ) MG A9528; Tambda-CRY CRYLL erysiallin bunldp § . -

0.689 | PLJ27451; MGC102930  § RPE2) ribosomed protein $20 B
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Relative
HormElised
Jexpression [ Combron Nabie Gene Symbal | Descriplion
INTG: elF3e: EIF3-p48; oI eukaryolic teansiation inltiation fncior 3,
EhERG | pdd _BIF356 subonit & 45k Da i
LK4; hCERE; FLI21434;
FLIZ3239, K1IAA 164G,
MOGCIITETE; dAIPIS.Z;
0.68 | dASYHIE3; DRFZpA34ENZIL | CERK coerptide kinass
0.675 | HiNT, PKCI-1; PEKCNI{} | HINTI histidine irad meckeotide binding protein 1
o A nuclcotar protoin family A, mentber 2
0.675 | NHPZ NHP2R. NOLAZ {FACA smull nucteolar RIPs)
AMIP; MGCI 25856, .
MGCI25857; MGC129061,
IAGE | DK FZIpeSSIEIE7? APLT adenine phosphoribosyliransfornge
translocase of outer mitochondrial
G66Y | TOM? TOMM? membrane 7 homeloe (yessy
DERS | BIVA, CORTRIM Siva-l; Bive-d | SIVA SI¥ATL, apoplosis-inducing faclor
0.646 | PEF, HCNF; PERF; RKIP PEBT] |1huspl1al|d}'1clIwnniammc binding protein 1
0.628 | FRPS, PREFS; EAPGI; 5F3a60 | BFAAT sphicing facior 3a, subumit 3, G0k1Dy
FLI12528; dM475017.2; HP3-
0.62 1 47587.2 LASIL LAS-like {5, cercvising)
ECAS; RPLIG; RPLYID;
RPYLIO; FLI26304;
_ $.4593 | MOCEEGOS RFL1S ribosomal protein 115
T ENRNE; KB Jﬁ'ﬁflﬁ" Heterogeneous nuclear ribonuelcoprotein I
________ 0.567 § IsAUF] HNRPEL tike
siwatl nuclear ribonueleoprotein 132
0.562 | SMDZ: ENRFDI ENRFPDZ polypeptide 16,5502~~~
osqey iAo
0527 LOCIS{I'UN' MGCRTS27 LOC 30074 p2r
RDGRNE; REGER; ROGE- phiosphatidylinositel transler protei,
0.524 | BETA FTTHCI eytoplnsmic | ]
8.5 | HEHA, CldmTl 8 . LECNBIIPT ayelin B] interncting protein 1
0492 | EAP; HBFLS, (IBPi5/L22 RPi.22 ribosomal protein .22

Table 71 M2.8 P71 v, Control, Genes Undorropresented in Active T,

Eedative
normallsed
_expression | Comnion Nane Gewe Symbol | Deseription N
02215 FTBvCSeleol_00May0
B PAL2TIest DOWN M2.03 I
plockstrin homaelegy domein eontaining,
.84 | KLY PHEDL; PHRT PLERKND] farmtly 1 (evecting} member 1 "
fnosital potyphosphate-phosphatase, type
0.816 | MGC132014 INPPAT H, 10SKkDa
SEI2; SEPT2; RIAAD 2E;
MGLI66TY MGCARII0; RIS
0.732 | BhoAZ24.2 G-Sep dsepling ]
0.711 | GIL AQFS aguaporin 3 (Gill blood group)
_______ 0691 | VLIIS3RG LZTFLL teucing zipper franseription factor-like 1
pa2; pls; Pﬁ.ﬂ* DI"E?D
........... 0.67 | LEDGE, PSIP2; MGC7aTI2 || P8I PCA aiwd SFRS] hteyacting ptotein §
GRG; ESM; GROS; TLES;
0.669 [ AES-1, AES-2 AES aminp-ermingl ebhaacet of spll




At

R YT -
narmallsed
expression | Comman Name | Geno Symbel | Beseriptlon
tymiphotoxin beta (TNF superiimiby,
‘‘‘‘‘‘ hE6E | a3, TNFC; TNTSE3 LTI member 33 -
rhafraz puarine noclentide exchanpge factor
0.646 | KIAADSZ]; MGCIS913 ARHGLEES | (GLF) 18 e
VEM3; TEMT, FLIIGZTG
0.634 | FLIAS632; DRIpolal0937 | rLxpo b plexin damain contpining |
pre-Beel] leukembs homeobox mlcracling
.66 | HEP PBRIPT 1 Hotein ] -
A2 KIAARDS, MGC1IS1ES KIAAQ495 1A AD485
o OGS | AR ANEAE FHTREE zing finger and ¥1H domain contuiniy 25
FLI20729; FLIZOWGE, NY- 2R
Q.61 | 75 MGCII1063 Clorfi g1 choomosome | open reading frame 18]
AAGH PRCA, FREADCA;
MG 29900, MGCEZD&‘!GI
0.60% | I"EC-aipha PRECA protein ¥inase C, alpha
0604 | OGL-25 MNOSIPE nitric exide synihuse intermoting protein
FLI20M52; FLI22155; fomHy with sequence similarity 134,
0602 | FLIZ2A%Y ] BLIZ01 52 member 3
0558 1 VLA IR, AP3Aasey _| FHIT Teagike histidine trind gene
WD ropost dontaln #; synonyms:
ELINO43%, FLA2IT20; Horma shplens WD
0.55¢ | WDRT4 WORT4 repeat domain 74 (WDHRTL), mRNA,
0595 | B254; BRICD2A FEM2A integrnd membrane protein 24
0.587 | HPF2 ZHI§4 | zmefinperproteind
.58 | SEBK; HEKE; TYRO) _[EPHA EPlreceplovAd 0
ST SID-1; MAZ0174) '
___________ 0.578 | BRI IE24RIK ST S transmembmoc family, member 1
LTBP2; LTBD-3; pp6azs; '
[M.J35431; FLI39EDS;
NiL)42533; FLF44138: lateed trans Foraming prowth Tacdor beta
6.557 | DREFZPSEOM2123 LB bloding proteip 3
V. RASGRP; hRasGRPL:
MGO1 20098, MGC 30009,
CALDAG-GEF]L CALDAG- RAS punnye] releasing protein 1 {ooleinm
0.53¢ | GEFLS | RASGRE] and DAGwegulatedy
______ 0546 | TTF; ARHH RMOH tas hommolog o fwaily, menber
LAY LATZ, y+LAT.2, sodule eprrier family T (eationic aming acid
0.545 § KIAAQ24S; DKIEZp6E6K 15246 | SLOTAG transporicy, yt syetem), oiember 6
0541 | TTE20 Cixe €6 motecule
537§ MGU20816 . CHMP? CHME funily, member 7 .
BAGK; DAGE L MGC12821;
i B3 T MOCA2356, DK -alphs DGR A diegylplycerst Kinnse, wlpha B0kDs
LLLLLLLLL 0.523 | bly®; ml 9 C1229; BLAMEI | LY9 hymphooyte antlgen ¢ .
EMT; LYK; P'RCTEZ;
.52 | MGC126257; MGC126258 L), H2-buduelble Teelikinase
B T Y (7 et N ——
0.519 | DKFZpbaTE212 CIu6 96 molesde
SEP2; SEFT2: KIAADLZE;
MOCT661%; MGCI0338; RPS-
05018 1 B76A24.3 el BBep T wepting
0500 § SCAPL; 8KARPSs 4 SCAD] sre Klnase astocinted phosphoprotein |
FL112884; MGC130014;
049 | MGCI300S ClorfE chirontosoime 10 open teading e 3§




Relslbyve
normatised
exprezsion_ | Common Name Gene Symbel | Deseription .
0488 1 T1; LEUI cpE | CDS molcenle
{ABY | MAL MAL mal, T-cell differentiation protein
{484 | SATBY SATGE SATI homeobox | -
{48 | LIXH-H; 1RG5 LDHD lactale delivdrogenass I
Bay; FLIZOI2E; SHI dommain containtng, YscB4-like | (8.
0473 | DRFZISE6F1I18 SHIYLL | cerevisiae) -
I SGRE; 11-23; 1.-234;
0.466 [ IL2IFT9: MOOTOIRE IL23A pnperToukin 23, adpha sbymit p1%
KL, FARG; BEEG, FARGE;
REMGE; Hi-KE6; DOS224501E,
#1405 1 AII033BI0Y HEDITRY hydroxysteroid {1 7-bela) deliydrogenase 8
ARH ARHI ARBZ FACE];
FHCRB2;, MGC705, low dentsity Hpoprolein receptor adaplor
0450 | DEFZp586D0624 LDLEARL profein |
MGTA5410;
0.453 | DKFZp686C03164 oCiab2 QCLA domain containing 2
CLi2g; SIRFRL, SIRP-1BI;
DA | DATICT; SIREzanma SIRI'B2 signol-tegulatory protoingamma
0.435 | G40, TP, Tpd0; LEL-D oy C17 molecule o .
axidoreduciase NAD-binding domain
0427 | MGC15763 MG 563 containing i
041 | ASLGE, DEFApT 7900666 TRCIDS TRCL domaln Tanily, member 4
HMHC: MANIC; MANI AL
N 0.404 | ppoils . MANICT annosidase, alpha, elass 10, member 1
A0t | Tpde; MGCLIEZ00 CI2E CD2E meecuke —
{394 | FLI12586 ZNF329 _zing finpes protein 329
transoription factor 7 (T-cell specific, HMG-
0,39 1 FCR-1; MGCATTES TCF? box) -
ADBLIM; LIMABI; LIMATIN;
WIGC] 224; FL114564;
0,385 | KIAADOSS, DEEZp7RIIML4E | ATLIMI aotin binding LIM proteln 1
. foumily with sequatice shnilarity £4, member
0,383 | NSEY RCMPI4) FAMSID n — —
0377 [ TOBD FAIMI Fas apoptatic inhibltory molecule 3
LEEIGT; COorfd 32; MGCSDRSS; famy with sequence shmilasity 102,
0.371 ] bA203324.7 Chosf132 { member A
RITI; CTIPZ; CTEHP-2; hRITI- el £ ymphoma 1B (zine linger
0.36 | alpha BCEIIE prodein)
L2 PLIZDRSY,
0.33 ) MGCIE 564 Cloorl3g | chromosome §6 open reading frame 30
TCFIALPHA;
D215 L DREZRSEEIIO01S LEEL fymphoid enhancer-binding factor 1 o
RLR2: ERY; CIH97;
0.2% | CDw] 5 CMEBRY CORT ghomoking {C-C motif} receplor ¥
BTEIT, PASKIN; KIAAON3S,
DR EZP4340051; A% dontaln contalsdng seringfhreonine
G244 | DRTZp686P2031 IPASK kinese .
_B205 [ NRP2  INELL2 WEL-like 2 (chicken)

Table 71 M3.1 TR v. Contrad, Genes Overrepresented in Aclive TH.



Helative
nornniised
expression | Common Ninte Ciene Symbol | Deseription ]
P22 15 PITwCSeleol S9Mayl
_5_!?3};,211%1 I M3.1 i s
,,,,,,, E7.93 | MIGCIZENS ANERIIZZ snkyrin repoat dornain 22 }
serpn poptidase inhibilor, clade G (1
CHN; CI1NH; THAEL HAER inhibHor), member I, (anploedoma,
14.86 | CUNH I SERPING! heredilary)
© | radical S-adenosy! methionine domain
............. 9,425 | cigs; vipl; 2510004101k | RSADZ containing 2
b 5,034 BRIESH ; MGE20634 sy 1 epithekial siromat folemaction 1 (lreas)
B.226 | GRI686, Cloef2 1144F. | nterforon-lnduced peotein 44-like
goinyizie binding prokein b, interferon-
7.566 | GBI aBPt indugibic, 67kDa
5677 | pdd; MTASS IFl44 _nterferon-indused protelin 44
4.70] | LAP; PEDS: LAPEP LAPE kengine aminapeptidase 3
IRG2: IFIGE; TRIY; 1SGG; ' interferon-induced protein with
4401 4 RIG-(y CHG-A44: GARG-4D IFIT | ietrstricopeptide ropeats 3
4091 | GIAS: 1P)1-4; DIASI DAS] 2, 5-oHposdenylate synthetase 1, 40/40kDa
1947 | pl0; MGC] 33260 A5 2-Sleolipoadonylate synthetase 3, 100kDs
344 | GIP2 UCRP, RIS 1 Gips IBG S ublquitin-like nundifier
UEF1; DRIEY; Clorit;
3915 | FLI3GBES; KIAAZDOS SAMDRL. slerile alpha motif domain containing $-like
1900 | MMTRAIL =~ PLECKI phospholipld scramblase 1 ]
XAFE BHRCABY;
3702 | HSXIAPAN] RIRCAEP XIAP assoctated facior-1 o
RIGEH; SCAZ; RIG-E; S5CA-2
. 3031 [ 15A- LYoE lymphaocyle anfigen 6 complex, {ocus E
C IFLLO; INP1G; 3910, erp-2,
1.926 | mob-1; BCYBIQ; gl 10 CXCLID { chemokine (C-X-C ol ligatd 10
3,668 | FRG2; V3582, FRXE: Mbxab EBXO4 i Fubax protein & N ]
_____ 3052 | ENF; S’Iﬂ.F&ﬂl GPSTAFSO | TRIMZ2 tripartite totiFeantaining 22
L3610 1 LOC 20607 y _ﬁ!@%ﬁ? hypothelical pretein LOCI2G507
ISGE-3; STATOL: sipuat ransdueer and activalor of
3410 | DEFZpESEB04100 STAT! _} swanscription 1, 93kDa
R 3398 § TRIPI4; pS90ASL OA%L 2'-3-oligoadenylate synthictase-lke
. h.284 3 IFPIS FLIDTES R3S interforon-induced pratoln A5
LOC26018; DMARTPG | viral IIMNA polymorase-lransaclivided
1154 | DREZpSodAdrs DRAPTEG prokeln & .
BAL; BALL FLIZE63T;
FLMY1418; MO TEGE,;
DEFZpaGoROR T poly {ADPibose) polymornse Tamily,
3.07¢ | DKIZpGREM 15238 PARTY b menberd
“poly (ADP-ribesc) polymerase family,
3037 | BALZ KIAAISGE BARPIA member 14
BT RIGSD, UBCHE, MGO4033) LREZLS ubiquitin-conjugeting enzyme H21, 6
APTE BRFL; ABCIY, ABCBZ;
RING4; TAFIN; D65) 1475
FLIZA6G6G; FLIA ] 500; Lnspoater b, ATI-Binding carsedle, sub-
2,839 | TAPYOI02N TAP] family B (MDR/TAP}
myxoviras (influenza vieus} rosisiance I,
______________ AB14 ¢ MN: MeA; [FI78 IVL28K | ML bterferon-inducible protein (78 (inowsc) |
1632 , e BT
o 231 | GCH; DYTS GTICI G- 5 GOHT GTP eyelohydrolase 1 (dopa-responsivie




Helalive
normalizod
expression | Comnnon Nute Gene Symbol | Deserijpdion
31 dystonis)
interferon induced transmembrane protein 1
2434 | 20, CRAX5 IFN T, LELA IFTTHEI {9273 o
GITOP2; TFISd; 15G54; clpdl; interferon-indiced protein with
o ZALS | IFE54 GARGDS; ISG-SAK | T2 teratricopoptide repeats 2
Hlcd; MDAS; MDA-E;
__________ 2454 | IDIMIY; MGEIR3047 YAl interleran induced with helicase C domadn |
P13 18GF-3; STATI 13 stinad rransducer and actividor of
2078 | MGCS9816 STAT2 pascription 2, 133kDa
TL2; APG2L: CD253: TRAIL: tumar pecrasis factor (Hpand) superfanily,
23N Apeed TNISEH | member 10
.............. 232 | TEL TR TRL-2 BTVY els variant gene 7 (THL2 oncogon) .
_____ 2,214 | DAS: 11-4; OIAS] OAS] 25 aligoadenylate symbetase 1, 40/465Ea
AFTZ; PSI“E ABCLE:; ABCRH3; teanspoctor 2, ATP-linding cossette, sub-
2206 | RINGI); D6S217 TAP2 funily BIMDI/TAY)
2134 | MGCTESTE 452 e ‘-nllpnaﬂc::yiah. symibelase 2, GOr1kDs
2 | YRE2 VERZ vivepinin relaled kinsse 2 L
PR-E PENI UMEPH; UMPHI;
PEN- oh-HE MGC27337,
1974 | MGOETHO9; MGCBVELE NT5C3 Shnucleciidase, cyipsalbe 11
LBSS | {WVES, TRIM Salpha TRIMS fripartitc molif-contiining 5
0134 PNAS-2; CRorf83;
139 | USPCI7T; SNF7RCR CHMPS chiromatin modifying protein §
ZOIHL; PARE-12; Z03HDC; poly (ADP-rlbose) polymorase family,
LG | BLIZ269Y PARPI2 member 12
PRR: PRER: BIF2AKT; eukaryotic tristation initintion tacioy 2~
bR MGOTRER EIF2ARZ alphe kinase 2
"""" fectin, polactoside-binding, seluble, 3
L.842 | S0K; MAC-2-BP LGALSIBE bindiye profedn
L.E0T | WNFSE; YRIMSeinha TRIMS tripelite motif-centaining 5
o 1743 1 OIS anudn PLACE plagenta-speeific §
interferen-stimulnted transcription Tactor 3,
1.732 | pdf: IRFS: IRI-9; 15GF3 i I8GFRG gamuna 48kDa
1213 | C3Y BE12 bone marrow stronval coli mmgg,cn 2
ESNA L BRAPLAD, PLIMS6DS;
MGCEE425; Nbla00052;
1.665 | Nblal(@93; dJ187111.3 NCOAT ficlear yeceplor conctivalor ¥
1.64%9 | FLI3S275; MGCE3I1926 ENFXI 2ln finger, WEX L-1ype containing 1
1628 | VO, IR, IF)75, FI.J22835 | 8PNG SP118 nuclenr body pratein
1,627 | BEP; 2147 RNFI4T, ZNF147 | TRIM2S wipmiite motifcontaining 25
I =Y X | S NME Jemye (and STAT) imeractor
TRAF KiAALS2Y, i
PCTAIREIGE; R 1- ;
1.505 | 50812103 TRRDY tudor domain contaiping¥ B
DEH; GITI; IR, nl 36,
ADARE DRADA; DSRAD,
149G | 1F1-4; KERdsWIP ADAR, agdenosing deaminnze, RNA-specific
core | synthaze, glycoprotein-N.
ucetylpataciosamine 3-heta-
1494 | CIGALT: Tesynthuse CI1GALTI patactosylicmsferese, 1
o JATEL IHFi ] )
FA61 | SCOTIN SCOTIN sootin




Telaive |7
narnnlised
_caprission | Common Nume Gene Symbol | Description
FilLGo3ad, HJ34'~?9
| 1433 DKFZp686E07254 ..|.SR100 SPIOD nucloarantipens | ]
{4158 | FLIZ5064 AGRN ML ]
MNFTC; OEFI; OBFZ; CTarfs,
L351 | FLIZ00T3; KIAAZO0E SAMDY terlle aiphs motif damain containing 2
L26 | MEL: RADE _RABSA RALRA, member BAS oncopone funily
& Iﬁ GH‘S FaNAC; II’]GIG
L21S L iFLGete airs inteyTeren, alplig-inducille protefn £
Table 70 M3.2 PTR v. Control, Genes Ovorreprezsented in Active TB.
Relative |
nermalisod
expression | Commen Name Gene Symbol | Description
P22 15, l*’.l'l?-vCSr:Ecct OMay0
. 8 PALITtest UP n431.2 .
2167 | MOGLC20461 OEM aheostatin M
2.202 | FIL4; HLH4; NPERY STX1 [ zyntaxin
LFCATE, FLIZ0AET;
Lysol'AFAT;
2336 | DEFZposeH22112 AYTL] acyltransferaso like | L
1.987 | UP; UPK, UPASE: UDKPASE | UM uridine phosphorylase |
1969 | IE-1; 1LIFL (LI-BETA LR interteakin 1, bela N
BAT: D(‘Ei K]"-.D BEAT,
1L.EBG | S5AT-1 RAT spermidine/spermnine Mi-acetyliransforase 1 |
G-phosphofucto-2-kingsefAuctose-2 6.
LB6Z § PFR; IPFK2 CERFI33 Iiphosphitase 3
itoreatlaler adhesion molemate 1(CD54),
1755 | BB2; Cla54; P58 1AM humzn rhindgvins receplor
1242 | BOLA; R19sa7 BOLY Beerll ClLLAymphoms 3
vl musenloaponcunsis fibrosarcoms
. 1685 | KRML; MGC43127 MAFB ongopene homolog B favian)
SRPSOX; CKCLGLO; She
1,636 | PEOX CRCELG chemakine (C-X-( molif) ligand 16 i
UDP-GicHAc:beteGal botp-1,3-N-
1638 § IAGN-TS: hetadCin-T3 BIANTS - accty_lj;!umsaminyllEnnsferasargu
MLAL; ME4S]; BAMPEG;
U162 | OMABI: TEPANIG 67 C63 melecule ]
P21; CIPY; SDIF; WAFI;
CAP20; CIKNL; MIA-6; eyelit-dependent Kinase inhikliar B4 (p23,
Lsezfpnigipr | CORNIA Cip!)
URAXT; TALM3; I"AMISDB
L3548 } DETFZps66Ti6d AXUIN A ANING upereptated T
NIiEE; FLIGZ500; KIAADD3Y,
MGCI38418; sebute carrfer frmily 9 sodiuneydropen
1,342 | DEFZpo6003237 BLCaAS cxchanper), momber &
gluamnte-atmmonts ligase (plilmmine
1342 | G&; GILNE: PIG43 A AN synthetese}
LJLA04 | CDEY UPAR: URKE A PLAUR plasminogen activator, urskinase receplor
PRLEE; NAMPT; MGCH 7256
L AN HETR
1474 { 111003501 4R1E TBEFI pro-f3-cell coleny enhaneing fhctor | N
1472 | P4 R Jzi.'-'"l‘!jﬁ [HEK plecketrin 1




Relative
normatized
eapression [ Qoo Nag Gene Symbal | Deserlplion
goanine naslestide tpding protein (G
145 | GNALG _banAals | proteind elpha 15 (Ggelass) ]
FT13; PLIF; PHIALG; PIGES; o
1435 { MGCI04426 . FTH1 ferritin, heavy polypeptide 1
MG 3%, MGCI49751; .
) 142 | DEFZn86006159 MGCI4376 | hypotheticsl protein MGCL4376
MER; UNE; LXER; LXR-h; macheny receplor subfmily 1, group H,
1395 | MER-T; RIPLS HWiiH2 | _member 2
TTP; 30524; GO524; TISH sing finger protein 36, CIH 1ype, homotop
e B30 NUPATS RNEIE2A g i {mouse)
EARPA; IL3BPL; NI"IL'J-A M- ; .
rrrrr 1359 [ JL3A NFIL3 _i muclear fector, interfenkin 3 regulated
" 1,328 | € CEEW; GIGZ; SKIP) TRIB} _tribbles homalag | (Drosophils}
"ARI IM.RI 1HHARL arindne homolog, abignitin-conjugating
o ldms i upCHIREE O ARIH!E eneyme B2 binding protedn, | (Drosaphilad
1.272 | FRAZ: FLI25300 FQSL.2 108 -tike antipen 2
RIT: RIBE; ROCT
1209 | MGCLI25864; MOCI25865 BTl Lins-like without CAAX |
125 | BRIFTE SERTAD3 SERTA dompin containing 3
mbopen-aetivated protein kingge-activated
1227 { MAPKAPK2 MAPKAPK2 | protein kinase 2
PG, PRE PRGE; MGCO2E9,
1.217 | PLI129340 PRGIL serglycin
1181 [ SR TRIP-Jr] SERTADLL SERTA demain containing !
CMT KIAADT I,
LR MGCLLZES, RP1-261G23.4 MADZLIBP | MAD2LE binding potein
LIB®; S11 1003 MGCI298" FE
F.169 | MGCE2OET9 LSS ublguitin specific peptidase 3

Table 7K M3.3 PTB v. Control, Genes Cverrepresented in Active TR,

teladive
nermelised
| expression | Common Name ] Gene Byalol Description »
P22_15 PTAvCSelect 09Nayd
_ £ PALZTiest LA M3I3 o
protine-sering-theoonine phiosphatase
3650 1 MAYT, MGC14175 PSTIIFP2 inleracling protein £ . R
THYGG; MOOEH 6030, f
MOCEIGR3 ] MG EE93E,
32| MGCH 6833 VW1 vanin i
SWISNE relatod, maics associated, aotin
Rzedp; BAFADC; CRACIDYE; dependent reputator of clirometing subfieoiy
2.604 | MGCIT1010 SMARCDS | ¢, mentber 3
FERILY LOMID2E; d}rslbrlm limb girdle muscukar dystrophy
2457 | FLIOOI75; F1I90168 Dy$F 208 (actosoran! recessive)
[ 2091 { ASIRTS; IRAKM; LAY -M IRAK3 imerlenkin.} recepior-nssocisted kinase 3
Pé; cﬁ.cf: caiﬂ:'-”'}:&“ﬁm
2UR2 | CAAFL ENRAGLE 5100412 S100 calclum binding protein A12
1.BBY | OGL44 | SerDL _sulfide quinone reductase-like {ymsl}
FAMIIA; FLIZR404;
1.819 { KIAAIG08; RPEL-230L22.3 1 DENNDIA | DENNAMADD domeln votsining 1A
APG; APGEL; POLOE, ATGT autophayry refated 3 homaleg (3,
1,736 | FLIZZ125 MGC15201; ATGE corovisined ]
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Relafive
normslised
expressien | Commen Namg Cene Symbal | Deseription
]JEEQ?SMM] |78 . . e —
Vis cAvt o CRAT camitine acehyleansforase
1.703 | MGC2654; FLIE2433 MGC255 chromwsome 16 open reading Trame 68
L7 | ME-2 LY948 fymphooyte antipen 96 ’
. THC domain famiy, member § fwith
LGS | ADY; VRP HBLP] TRCIDE | GRAM doanaind . |
L6063 | FLI2O4M CldoTo chromesome 14 open reading thame 04
P28, GSTTLy28; o
1038 | DEFZpoB61113163 GETOI ghitathione S-transiernse omegn 1 .
Le3s | ATRAR MGOI0E4G _AGTRAD angiotensin [1 recoptor-associnted protoin
FAT; GP4; GPIE; GiTY,
L573 | CHDSY: PASIY: SCARDS CIdd L1336 melecule {(thrombospondin reseptor) |
; LEL PL2; MNET, M, serpin poptdese inhibior, elade 13
1547 | ELANHZ o] SERIINEE {ovalbumin), member |
1546 [ RAI332 T RAR32 RAB3Z, member RAS oncopene famfly
CR3IA MOIA; CDIIB MAC imtogrin, alpho M (complement component 3
______ L1 | L MACIA; MGCH 7044 FTGAM receplor 3 subunit)
ALFY| ZEFYVERS; KIAAQDUS;
L481 | MGCI6461 WIDFY3 WL repend and IPYVE domain sotnining 3
ARPL; WREHY; hG2EK;
CLCAZE; FLIIOO1G;
1467 | DIGAGRIZ.Z; (64601 2.2 RHOW ras homolop pene Tamily, memilser 1
SELR; SELX; MSRBI1;
1459 ) HSPC2I0 MGC3344 1 BEPX selenoprotein X, | .
1,432 | LTA4H LTA4H [leukoricne Ad hydrolase ]
1409 | VMPL DEFEZES66IERL TMEMAY (mnsmembrane profein 49
1405 [ MGCIA0SS SMXE0 | sorig nexin 10 ]
LIT6 | STX3A STHIA wyataxin 3
TTG2, RBTNZ; REOME,
L3GO |RBIYNL) L0 LI dotsain only 2 (chombedin-like 1)
DI IBE; MUGR; PBR; GZRT;
________ .36 | FKIIS: PTBR; mDRC: nk1g BARP translosator praledn (186D} L
Libi | CRILBEA JCRTNS cAMI' responsive elument binding protein §
MAY'E; MGCA990E; nFK -
1.344 | dejta PFRECD Jrteinkinnee Codelta
AAA} ADT; PNZ; ADBPE; 1
APPL VAR, ABETA; amiyloid betn (Ad) procarsar peodein
L34) | CHPgamma . AP {peptidose nosdp-11, Alzheiner dizeasy)
CRER4; CRITZ-4; DZ155E;
1333 | D2SGE, CIW2I0B; 1IL-10R2. [ILIORG | interleukln 16 recoplon, bela .
DO, LLIR; Do,
L3l CLECARS: HDCGCEIP CLECAA ] C-lype lectin domain family 4, member A
HUFL-2; B 120248; FLIZ2683; leucing rich ropeat (in FLIT} imtoacting
L3094 | DEFZpa34112035 | LRRSIF2 protein 2
C32; CRLYI; CKLEZ, CELEY;
L30F FCRLIM; UCK-1; HSPC224 CRLE _|.ehemeking-tke factor N
1.285 ACES2 do
1,205 | ESP2HEDD AYX EYKin
SH3 domain binding glutemic ackd-rich
1263 | SHIBGR; MGCI Y402 SHIBGRL, | pretein dike ]
L1238 | MTY, MTXN MIHy etaxin N
L2371 ASCTMEL CARDS; e PYCARE Y1 and CARD domain soniakning ]
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Relniive
normatised
cxpression | Conunon Mane Crene Symbol § BreseripHion
MGCI0332 .
a3 Svl; Vphl; Atpel, OCI16; | T ' B
OFTBI; TIRCT, ATEGN1, Teaell, iotenune pegubator 1, AT"ase, I
1.233 | ATPEVOAT; OC-116kDa TCIRG] (rnsporing, tysosoral VO subunit A3
v-yes-1 Yamapuchi sarcoma vira! related
1225 | JTKE; FLI2662S LYN oneopene homelog
1.209 | GAIF; RGSGAIP RGS19 ropulator of G-protein signalling 19
LIg6 | NEL, S1ALL NELT siglickase § {Iysosomal sialidage)
Table 7L M3.4 FTR v. Conival, Genes Underrepresented in Active TR
| Relative -
{ wormalised
expression | Commoen Mame _ ene Symbol | Deseripfion i
Pa2_1s_PTByCEelect (9Mayl
B ALY Trest DOWN M4 B
ZEZA FLIIO¥AL ; FLIASSTY;
0.921 1 KIAA0392 ZZEF1 gine finger, 2Z-type with EF-hand dowmain |
TH.Z4a; TILZ4b; TILZ e
0.905 | KIAADGES 1SC22D02 TSC22 donmain fhmily, member 2
0,891 | ¥1¥2; BAT2-Is0 BATIDL | BAT2 domaln comaining | .
U DBES | LI2ARGS U2AE2 12 sinalt nuelear RNA muxiliary factor 2
- PEST proteobytic signal containing nuclenr
0,878 | DKFZp78 1124156 PONI profein
{L.876 | NY-CO-1; FLIE00S] i SO AL seroftyrically defined colon canccr anligen 1
GO 6; 1ISPCO T MGCAETS,
0LB68 | MGC2I00G, GOLGAIAN GOLGAT gl aptoantigen, golpin subfamily a, 7
CPR3; DDAZ DNAL NI, Dua? {Hspda) hamolag, subfamily A,
0.866 | RDJ2; HIRIP4; PRO3OLS DNAJAZ 1 momber 3
D21 ST INTR81E;
PFLI34050; FLI41900; plecksirin homology, Sec? and colled-coil
0.863 | CYTCGHESINGI PSCN domains t{eptolesinly
SRrp36; SHrpsos;
0,855 | MGC13304%; DKEZp564B176 | STRSI2 splicing factor, npininefserine-rich 12
G ase actlvating profein (SH3 domakn)
R4 Ganpe (FAGP2 binding proteln 2
heot {homologous to the 136- AP ((TBEIA)
carboxyl terminus) domain and RCCH
(LE3] | ps32; pélo AERCE ACHC }like domain (RLIN ) i
DEFZP36400523; HSPCINS; | DKFZPS6400 :
G£26 ) DEVEpGRGIIGS] 523 hypoihetical protein DEFZpSE400523
ogxs3gTePYL | TEPYL TSPY -like }
KIP1; MENY; CDEWe; evelin-dependent kKinase inhibiter EL3 {p27,
082 | MENIE, P2YEIPI CIDENIR AR Y ]
BAZ; BAD; FLIZSET), i
BASITOLT; DRILSE61 68,
,,,,,,,,,,,,,,, 062 | KFZpTeiIYs3 STAG2 tromel antigen 2 .
HRZ1; MCDL; NAFPL; SCCE,
HIHRAL; HRADZY; FILI2565S;
hE1S | FLIAOS9G, KIAADUTE RATHZL RAD?] homolog (8. pumbe}
____________ 4808 | GOCIES; KIAADTIG N L0 e GRIP and colled-o0dl domaln contalnlng 2
dual spoeicity phospheiase 11 {NAMNP
D806 | FIRI DLUseL complox | -ieracting}
0,804 { AS3; CGOOE; RS, - APRIN andrapei-indueed preliforation inhibitor




Tetntive
nermalisod
expression | Conymon Name Crene Syabol | Deserlption
FLIZ3236; KEAADG?D: RE)-
IO L./ 1223 ] R S — -
08GF{ LOC5E4860 )
........ 0.798 SLTM . -
ubiquitin protein Npace B3A (hinan
AS; ANCE; B6-AP, HPVESA; papilloma visus E6-nssocknted profein,
0.795 | EPVEGAP; FLI2698] LUBE3A Anpelan syndrome) ]
0.793 | DERZpG8GC] 054 THUMPMN THUMP domain comtaintoe | .
sittuin {slbent mating type inlormalion
0.991 { SIRIL] __|SIRTY repulalion 2 homoteg) | (5. cerevisine)
0.7% | FILIG3 50 _| TREZ telpeplidyl peptidase I
{769 | DREZPS64E3172 Chorf2i chromosome $ open reading frapge 21
PALBL; CALI'AINY;
{.788 | Fi)36423 CAPNT celpain 7 ]
0.775 | KlAaallls RHMIS BRA binding il podein 16
IXONY, defective (o cullin neddylatlon 1,
0771 i FLI42355; KisA02Ye BCUNIDY . domain comaining 4 (5. cerevlsing =~ |
Ehe; FLIZ3619;
0.768 | DKFZpS86K07)7 FIPILL TP like } {8, cercvisiac)
LOPY; RCP; CROE; CERP. calcilonin genc-refated peptide-receptor
 beE | RCP; MGCIT I _LROPS {omponent protein
IFE; LZKL; DIF-3; LCRGI;
ZIPARS; FLIZI 230, FLY22561;
L 0iGed ) TR0 ZNPA0Z | ziec finger protein 403
ADGI3; CReMM; KISH2: chramodomain helicase DNA binding
076 | PRIC320 CHDY prolein 9 -
0,757 | VACMI; VACM.] CULS culiny )
0.755 | MOC13407 NLIP54 nueleaporin S4k0 .
ENTH; EPN4; TENR; CLINT;
0.751 | BPSINR: KIAADI 71 ] INTH cinthrin intoractor 1
SEC2 related gene famiky, member i3 (5,
cerovising); synonyrs: SHC24, MOC45822,
isoform & is encoded by transcelpl variont 13
secrelory profein 24; Secld-refaled protein
I protein transport proteln Se024B; Homo
sapicns 5024 related gene Tamily, momber
B (5. corevisiae) (SHCAIY, unnseript
. 0.743 | Si240 SECM4EB varjan! L mANA, .
HAKAL BMNFIRY: FEI2T109; Cas-Br-M {nniring) ecotropic retroviral
_______ 0,247 1 MECIE3401: MOC163403 CHLLI _ransdorming sequence-llke |
Hid?: 72, XETY; CCDCI 33,
CXYorlh DXYSI S5,
MGC30904; MOGC125365;
0.738 | MGCI25366 IV EIS5E splicing loctor, arplninefsetinerich 174
NOGR; CREG; FLITOAES;
LB | ERIG690, L3977 GTrPePA TP bindinp profoin 4 -
VELIF; LIN-TC MALS-L,
BT LN TG ERIYEZES EINIC lin-7 homolog, C (C. elegaus)
JTES RYEL ITESA,
0.732 | D3s310s . RYK RY'E receptor-tike tyrosine kinasc
keratin 10 (epidermolptic hyporkoratosis;
QV31 | K10 KEm R KRETID Keratosis paimaris el phoans) -
0.72% | OVIWM; MGC22220 CYPZOAL cyiochrome PA50, family 20, subfamily A, |




Reétathe | "
normalised
| oxpreysion | Common Nawme Gene Symbol | Description T
o Lpniyp&pul:i{: I N
' - cyuletne and histidino-rich domain
0.725 | CHIM - CHORIK) (CHORD)-zontaining, |
0.724 | MIFF]A; ARHGTEEE NETI nevracplihiellst ¢oll teans(orming grene |
ZFs; ZBTE!-‘I ZNFATE; :
$.723 | MGCI26)240 | Ariiel zine finger protein 161 homolop (mouse)  f
0.718 | JAKIA; JARIDL RS Jemus kinase 1 (a protelt tyrosine Kinased |
pS; pd; RRP4S; PMSCLE;
0717 | Reps &, PRSelTS EXOECY eRpsome component® ]
nucicar reeeplor subtamily 3, group C
6.756 | GR; GER; GRL; GCCR P HRIC member 1 {plucocarticold recoptor)
0.7:3 | L9mu I MRFLS mbtochondrial fbosomal protein LY
phosphoinositide-3-kinase, regulatory
0708 | GRBI; phs-ALPHA PIKAI subunit | (&5 alpha)
0.7 | MST4; MASE L MASK seringthreoning protely Kinese M5TA
LIPF3 repulalot of nonkense trankcripls
0.7 1 UPE3; HUPT2A; RENTIA LUPFIA 1 homolog A {yenst)
P17 YR CHRACTZ, polyrnerass (DNA divected), apsilon 3 {(p17
0698 | CHARACYY POLES subianit}
0.694 | PCGR; RNESL MGCL2685 POGR4 1ML pelycomb ring finger cpcopene |
WILFZ; CENPC; hep-4; CENP-
Oeie b Co CENPLI centromers protein C 1
YA, GﬁSdi NUB]-!'
49305731 7Rk,
. ILoRa | BZIOZISMIORE YEATS4 YEATS demain conlaining 4
R3NDM; FLI2IAG,
0.679 | KIAAL0Z9 L rsnmi R3H douain containing } L
FRXZ1; FLIEIS KIAAQRTS;
676 | MOU26682: DEEZp4340058 | FBXG2] i:bax pratein 2}
GRIPE, TULTR Y ETAAERY,
DR FFRSG6113; GTPase netlvating Rap/ReanGAP domain-
D665 { IHFZpLoTIOT GARNLI like !
BRL; BRPF]; IRPFZ;
0.663 | DEFZpoReF032s BRI bramodomain conaining 1
TIFiA; MOC104238; REMI BNA polymerase [ Lrenscrplion
GES1 | DHEIZpSahE]1 BERN3 factor hatnolog (5. cerevisiae)
0.65 | DKFZPS36LO7 BOLIL nuocleolar protein 13
___________ 0.645 | FLI20G28; DKFZps64I2176 | FLT20628 Liypothetical protein ILA20628
PLIZTEST; MGU90225,
G642 | MG 49524 ELIZI65Y chitomasome § open reading frame 28
WE3ITPI; FLI20752;
1638 | NBLADMISE - ASNEDI1 _asparaging synthetase domain conlgining |
MEX3C; BM-013; MEN-3C;
0.636 | RNIF194; ILIRET KN ring finger and KH domam contsining 2
. retioufocalbin 2, SF-hand calsium hinding
06728 | BERF; BROSS: BRO-55 ROCNZ domain
0613 | FHLLI i { CRY! 1 eryptochrome 1 (piotolyase-like)
edel 4, WOCDO) 4 CdeldAal; CBC14 cell divishon cyele 14 homelop A
0.612 | Cdeldaz CRGI4A (S. cerevisine) ]
LOA; LYS; 220, CD45; protein dyTosing phicsphalass, radeptor fypo,
.......... 0,376 | 1200, GRIE0 PIFRE c
TBF; PRFI; EDBP2, PRE-§;
.52] | 8i-1-8-14; DKFZEE FR1214 ZNPIA5 zing fingoe prolein 395
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Tabte 78 M3.6 PTB v. Contral, Genes Underrepresented in Active TI.

Relative
normalised
expression | Comiion Name Crone Symba! | Deseription T
F22_15 PTRvCSslecl 090 ay(
i 8 PALTwest LIOWN M36 | &
0.898 | ABHS; ORP20; TFDNIL | Corfl ehromosame ¥ apen reading Same 11
] pereral transcription (aclor HIY, potypeide
0.852 | BTFZ TIIH GT12H ) 1, 62KDa
. 0.845 | MOGUTIOZT CLINTAC TUNIS demain containing J i
GEdd 1 SO000; BRINET2007 2 S0 -..EJ!'?.E‘ cailed-coil protein
mitechondant inrslations) initistion factor
0.829 | 18-3m 13 0mt) MTIF3 3 e
BAR; MPRP-1; YK.IW&?U
A M}‘GMA 1 FLI337823, OxiAT homalog, zinc inetatlopeptidase {5,
e B0 | 201000100ORIK OMAl cerevistat)
I ETE LOCGA4560 )
INKR; MK, MEKL; SEK:
INEERT; SERKT; MAPKKSE
0.705 | PREMES MAPZEY milogen-aciivated profoin kinese kivnse 4
0775 | REPAZ; RPAZ2 REAZ replication protein A2, 32kDa
Alport syndrome, menta! relardation,
midfase hypoplasio and sliplocytosis
0.765 | AMMERC!H AMMECH] chromaesona) repion, peae |
CBX; Mit; MODI; HPE- chremobox homolog ¥ (HET bela omelog
0,741 | BETA: HIPI Hs-beta CIXT L Drosophlla )
diydrolipoamide S-acetyliransferase (B2
ceinponent of pyruvale dehydrogennse
0.739 | DLTA; PDCEXL PDC-I2 F ILAT carmplex)
o AHAL activator of heat shook G0kDz
0.732 | p3k, ARAL Cldori3 AHEAL pratein ATPase homelog | Cyeast)
vezalin, adhicrons junctlons tretsmembrine
0,73t | VEZATIN, DKFZp76i {241 VEZT ] Jrolein N -
{728 | HDPY-30 o LOCE66] dpy-30-likeprowein n
DERPG; MSTOT1; HEPO002;
- 0.727 { METRT) Cl7orfBl  t clroemesame 1Y open reading fiame Bl
E¥#G; GFM; EFQL; BRGM;
BGEEL hEFGY; COXPDE
FLIT1266Z; FLI13632;
0.723 1 120773 JGPRM G elongation factor, midochondriat |
MGCIZ32; hAINDST
(1721 | mANGE) Cdorlli shromozome 4 open reading frmme 14
072 | PISKS FLITOGSG; MGCI9S512 | PISRS hypothetical protein FILITG6S6
079 | MGOOH2 Cldorf]26 chugnnosaime 14 open rm@ﬂgﬂgmc 126 3
CORA-NOT trenseriplion complox, subunit
0,704 | CORA; KIAAT194 CNOTG N ]
PREDI; WSR2,
0.7 | FLYA4245; RED)-59)4, ¢ | Chori203 chroinagspme § opon reading frune 203
gaennn tobuskin ring complex protein (¥op
0006 | 761 GO ELO8 i)
________ 0.684 § FLII0422 ELMS | eloppation protein 3 homotog (5. cerovisine}
06¥7 | MGCI3378 MGCi3370 HEPC244
COTE: RIAADDDS; CCT- claperanin containing TCPI, subunit §
_____________ 0.677 { epsiton; TCP-T-epsilon CCTS (epsilon)
DLG?S qqqqqqqqqqqqq MrFMRiZ qqqqqq A e e, -




Ickative
norinalised
expression | Comomop Name Gono Symbel | Descriplionn ]
ABRAL; FLITISMY FEI 264,
o D671 | FLII3614 FLI3614 | coiled-coit domain containing 98
______ G671 1 GG, CIGE; CDG1a PhERI2 phosphonamimaioss 2
2-pmaplutarsts and fron-depeitdent
0,646 1 TPAY, FEJIORZG, RIAATGLD | OGFOD] oxypenasc domain conlaining 1
0.641 | HY, MO 5619 MOCIGIY hydrogen vohiage-gaicd channek 1
0.630 | N3, 2050 ] ) TIPTAA, TR Doanglog (8. cerevising)
MO RPMELE MEDPSTY
MBP-526; NY-BR-E7;
I 0.631 } C20orl103, dII34BED MEPS2E nitechandrial ribesumsl protein 524
____________ 63 [ RPMSO; MRP-86; C21orff01 | MRPSE | mitochandriad ribesoimasd protein 56
0155 CHDJP,; HAalPY)
PAIREPL; FLIDQ4ED, PAL
0.622 | RBPL; DKFZpS6AM2423 § SERIEP] SERFINEL mRNA binding protein 1
MRP-514; RSMRPRI4L;
lllllllllll 0.621 [ BJ262D12.2 MRPS14 mitochonddal ribosomal protein 814
LOLT53364; MGU46734; | sdmitar (o metalio-betn-laclamease ¥
0.542 | DEFZpERePisils LOC1 33364 superfamily protein .
Table TN M3.7 PTB v. Contrel, Genes Underrepresented in Active TH.
Telative "
norislised
expressien | Conunen Mane Cene Symbol | Deserlptfon |
P22 15 PTIvCSoloct (9May0
e £ PALZT1e: DOWN M7 R
RED CEAZ; MGCSIMI, 1K
0914 | prowin 1K 18 eytok[ne, down-regutator of HLA H
diffcsentially expressed in PIXCP & homolop
0w e DESG (mouse)
0.561 | NAT3; A1 10020 E. 1 NATS Ne-acerylirsnsforase 5
0.857 { OFQXD; QFOXIY; FLI20308 | ALKBIHS  olkB, slkylnlion repair homolog 5 {E. coli}
0,848 | H-IDHE, MOCS03: FLILTO43 | D4R isocitrate dehydropenase 3 (A ) bein
0546 | PGRI; PAMI MREAM Mofd famlly sssociated protein |
NATH dobydrogenase {ubiguinone} 1 alpha
0.845 | BI7.2; DAY NDUFALZ sulcorapler, 12
0.836 | MGC11134 TRET) (RNA phosphatransferase | o
.......... 0887 [ ILi3ymbr T TEaMTEa L iambtiike 2 (Drosophile)
0831 | HSCARG: FLIZSOIE HSCARG | NmrA-ltke family dontain comtaining |
ATP-binding casselle, sub-family 17
DEVY L ABC2T ABCSE ABCE] (OON20), meniber |
D816 | pociqsle | RO 4512 hypothotlonl proteln LOCI24812 1
0.815 | HEPC203 JEAmef112 chromasome 14 epen reading frame 112
croseipe component 1; synoayms; pl3,
(514, SK14, Cstdp, Skidp, hCsMp, OG-
108, RE11-432132.9; homolog of yeast
exosomal core profein CS14; 3.5
exorbouclense CHLA homolop; 0814
cxosomal core protein homolog: Heo
saplens exasome comipancnt 1 (EX08C]),
0814 | BXOSCE EXOSCE N A,
$EL | pla; DOC-ER; FLI 0636 CDEIAPZ ODK Z-nesoviated protein 7
_______ 081 | MG 483% bAGR2O,Z CGorfl 25 ehromosome 6 open rending frame 123
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| Relative

normalged
expression | Corngn Mame Goene Symbol { Desedption .~~~
0809 | BRISR L ERPGE sigmal recopnition particle £8KD
MOGCI320; FLIF93G: RS- FRE3E pre-mBEMNA processing factor 3§
0.805 | 9651.7.1 PREFIEA (yenst) domnin contabiing A j
DEAD (Asp-Ghi-Ala-Asn) box pobvpeptide
0,805 | DBIMRG; UKVHESd DXL : "
________ 0.8 | ACRF; FEA-1; MGT20134 SPAGT k. 3perm associnted antigen 7
MDEHA; MORZ; MDD L5,
L BROR | MGCHATS MUHI malate debivdragenase 1, NAD (solublc)
050 | MPE0TE REMEZL MRI-E2T | MRI'S2L mitechondrial riboesompd protein 521
AIBP; MGC119743;
0.8 | MGCIIS144; MGC1191 48 APDALRY apolipeprotein A-F binding protein
ERV20, FLI22903;
0.8 | MGCH2T5E SURF4 surfeit§ .
0397 | MGOST4 CXorf2a chriomosome X ¢pen reading frame 26
0,795 | FLII278D C1Zorf2s chromaesonte 12 open reading frame 26
RO68; INTI; ROC-68; INTSIL:
CPEFZAL; FLIba2dd, cleavage and polyadenylation spesifio factor
0.795 | MLI20542 CPSFIL 3-like
0793 t HEPCI9 HEPCISE | transmembrans prodgin 138
0.79 | DE-1 ICH Jmmature calon carcinoma transcript §
SIATBP{; FIR; PUTGG,
0.78% i RoBPT; FL1310 E1AlMRPY fuse-blnding protein-intoracting repressor
MR 3G MGT 98,
‘‘‘‘‘‘‘ 0.788 | MGUARES MREPLA3 mitochondrial ribosommal protein 143
0788 { 15117 HINTZ histidIng wied nuclestide binding protein 2
DXCHN1, defasiive it collin neddyintion 1,
G785 | MGC2714; FLIZ243] DL D5 _demain comatning 5 (5. cerevisinc} i
0764 | WDCHG PLITI2GE | WR3S WD repoar dotnain 33
0.775 j N27C7-4; MGCT0831 | Chorflg chromosome 22 open reading frame 16
0774 | LOC653709
0972 | OO1-138: Z8PCI20 MRPP-523 | MRES23 mitechiondrlel riboscmal protein 523
P34, WMTES; WHI3SE, non-1"0U domsin conlaining, octamer-
0369 | PRNREG HNOND boding
NELEZ; MRS2Y: CRorf3; non-SMO element 2, MMS2T homolog {8,
0.764 | FLiz2aa0 Corfib _cerevising} .
0.764 1 Corf40 Clorfdd chiomosane § apon peading frame 40
263 | FLIZTTOE CODe4r b oepiled-coil domain containing 43
{.755 | NSEI o MEMOE] non-SMC oleniont 1 homolog (8. eerevisioe) |
MY 105; THY2E; MDS0 2,
HSPCIq4; THY 28K D,
0753 | MGCI2187 TIIYNI thymocyte ouglear prodein .
nudix {meskeoside diphosphate linked
0.752 | YSATH, hysaMi MUDTE moiety Xitype ierif 5
0,751 & MO~ BCCIF o BRCAZ and CIENTA interacting profoin
VARSL; VARS2IL; vilyl-RNA synthetase 2, milbchondyial
0747 | MGCIIR259: MGCI42165 VARSL 1 {puintive)
0.732 | FLII36Y B E-337A23.1 [ Cootl¥2 ehromosome 9 opest readlig frame 82
728 | GLOLZ R MCEE methybmalonyl CoA epimerase
0.728 | 40 . C2orf2y chroimssomo 3 opon reading feaina 29 »
hypothetical protein LOCEA792; Homao
sapiens lrypotheotical protein LOCES 702
0,726 | MGC12966 I MOC12966 | (MGEY2966), mRNA, _
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Relative |
nokalised i
expressior | Ciomnoen Mume Gone Symbol | Deseripfisn
0,722 | FLIIS03 FLIIMBO03 | hypotbetical protein FLFI4803 |
0.717 | USPC335; MRP-524 MEPS24 mitochondrial ¥ ﬂ{fﬁgmﬂl protein 524 |
RALIEP! associaled Eps domako containing
0716 | RALBI REPS] ]
CORA-NOT transetiption complex, subunit
0,712 | CAFL; WOAF- CNOTY T
0.711 1 AL UBIN; Clorfe UBOLNG ubiguibind _
1111111111111 0.71 [ CGI-118; MGC13323 MRPL4E mitechondrial ibosomal protein 148
GmE3; 1HSPCO6A; ‘
MOCT26859; MGOIIE247,
L70] | DREZPAAG046] L wisoit W reproats and SOFY domain containing |
mtitechondrial mellionyl 4 RN A
704 | FMTI MTIT | formyHrensfemmse ]
.. 0697 | DKFZpakeE]10109 NULCDR2 MudC domain contatnlng 2
3697 | MGC11321 MRPLAS mitochondrial ribosomal prodein L45
nudlx (oicteoside diphoaphate Hiked
G691 3 SDOS;MGCI12YS WUDTIAL) waioty Kty ol f 16-1ike 1
063 § FLYZOGEG Chorf33 shromaosome # apen reading frame 33
ARG, FIX; AK3LY; AKL3L;
L6381 | AKI3L] ARE adenylme kinase 3
0.671 | BRIP; HRIF; MGC4180 RiP RIPA interacding profein .
PRPE pre-mRNA processiig factor 8
0666 | PRFE RPL HPRPE; PRPCE I'K1"F& homolog (S, cerevisias)
FOMT; PiMT; PCCRIT;
HETLEL4, METO9E; MSTPODE, isoprenylcysteine earboxyl
0.664 { MGC3RR5S M mcthyltrans ferase
YThl; FLI10EEL; TLJ!E?I'EI
. 0aoh | FLI2720 WDR12 W1 repeat domain X
phosphatidylinosilel glycan anchor
0.640 | GARL CDOM LY MGEA0420 § CDOOLL biosyethesis, class U
0615 | MGCAZ48 Cloorf5g | chromaosonte 10 vpen reading fiame ‘SE
LLLLLL 613 ) senls Clorfl9 _chromoseme 1 open reading frame 19
0.59% | MGG ACHTH atyl-Coenz A binding domsin containing 6

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

Relative
fiorymnlisod
capression | Common Mame Cene Syrmbuol | Deseription -
P22 15_PTRvCSeleot_ 09May0
5 Pﬂ.lﬁ'[‘tqst DOWH_M3.E
MAP; RUSCH; 5GSM3;
O.84] | DEFIpHGIDOST RUTBCY | RUN and Ti3C1 domain conteining 3 |
0.84 | FLJ13848 JLI3g4E Neacoyliransferase V1 -
______ 827 § [IEL30E; MGO20604 HEL30R 1 INA helicase [TET308
0.826 | dakd-2; DGKdelia; KIAARIAS | DIGKD dmoylgh.u::crm kinase, debia 130K
_____________ G.E14 | DIKVERTroLIqlE S5FRS14 | spliging Tector, arglmrlw"surlnc-nch 14
HIRMIL MUTM; OGHI;
O0.814 | HOGGE iG] g-oxgpuanine INA plycosylese
PROE56, LAVEIND,
DETFEpd34D071 L;
O.EDH | DREEZpGRGI053 BENG bromodotnsin conlrining 9
0807 | HOIM Cldorfi24 chromoseine 14 open reading frame 124




ol

Lelative ]
tanaalised
oxpression | Cummraon Nime . Gene Symbel | Descriptine
GTR2ZEY, 3CA 7 TP,
GTFRzE,; MGOH 7320,
IIIIIIIIII 0.798 | MGC126054: MGCIRG055 TitF TATA Lo Dinding protein o
U5 ZABT, 2152, ENF20S,;
FL)119; DEEZp6EGITES); #ns finger, RAN-binding domain
U792 | DRFEpGEOMD] 1Y ZMEZGS comaining 2
BT6AL e L)
MIMRE; Clorlw; LIP-STY N
3762 { MGCE2E6T2: DRFZISE 171 { MTMREY myaiulbwalorin related protein 9 .
0.76 § TIH 43 TARI TAR DNA binding protein
0,754 | FEM315: ZHECANIZ EARIDAE zine fingrer prodein 203
CA2; CGIO5; 1IEPCHOT, .
C200rf34; CORSRAD. 3, CORS repolatory suburit associnled protein
(.754 | CDRSRAPLA COBSRAPL |1 o
I3 PES; PAKS; PIXH;
COCLL; PEOBTE; PESSPI,
DETA-PL K1AAD142;
BIAADGED: PESCOOL: Fho punnine nocleotide exchanpge frolor
0747 | Nhinl03i4, DRFZp70IK1021 | ARHGEFY (CEEFY 7
NAC; CARDYT, NALPI;
SLEV; DEFCAE; FR1044;
YAMAS] CLRITY,
KIAAD, DEFUAP-LYS,
0.745 | DKFZp58a01822 | NALFY HMLE family, pytin domain containing |
04 | KIAADSRE REALL enhaneer of 2este homolop | (Drosophila)
074l § MGCI9S70; dpyquazty ¢ Coorl130 _chromosome & open rending frame 130
0737 | BRI =336k 24, KIAAQHYY KIAAQSDT
LAM,; TEC; KTAAD243;
7A2 | MOCEGORT TSCH tuberous selerosis 1 .
LEE; LEUS; LARS!; LEURS,
PIGAG; BNTLS, 1SR 9e;
Q235G FLINO59S; FLIZ1Yas,
- 725 | K1AA1352 LARS toocyl ARNA synthetass
L A U LMF206 zing finger proledn 266
bramadomal PHD finger transeripion
0.7 | FACE FALZ; NURF30! FALZ {nctor
FLII2892; FL.I41065,
0.72 | DEFZpd3dLtos) CobClg coited-cofl domain containing 14
3 single lnmunaglobulin and toll-istedoukin
0.708 | TIRE; MGCI10992 SIGIRR. 1 recepior {1110 domain
0.7 | BLIZI00T; R¥ 11450021 TORDA tudor domsin comaining 3
§.691 | OGIT5; mlTFB,; CGR75 TFBIM trangeripiion factor B, milochondrigt
11111111 0,680 | FROTT; FLII2270; MGC] 1230 | WDRSS WD repeat donsin 52
. Duakd 1 TSI i ASNE wsparapine synthelase,
0.677 § MOCIELI9E 2 nitrilese fomity, member 2 R
e6ys} ASH1 . ]
astivatiog transcription faclor 7 imeracting
0.003 | MOAFZ: L2668 ATFFIR2 pretein 2 o
pobymorase (RMAY L (DNA directed)
0648 | SN RVCS POLRAL | polypeptide BOSORDY
BMST homelog, nbasotae sssembly peotein
9,646 | BMS1L; KIAAQLSY BMEIE ] VRS osems e ereeneoee —
0.636 | £BXT LCBRT e hromobox homotog 7
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Relntive | T T T
noroalised
cexpression | Commen Nane Gene Symbol | Desesipion
PPATNZ; HPAND, FLIZO3G,
0 RIAADTIO RS ubignitin specfle peptidase 32
'MSKI; RLTK; MSPKI; | tibosonat protedn 56 kinnse, S0kDa,
0623 | MGCIMIE RI'S6KAS polypeplide 5
SYBI: VAMP-I; vesicle-nssoclated merohroe profoin |
0.612 | DKFZpGaReH213) VAMIM {zynaptobyevin 1)
chromodomaln helicaze EINA binding
G0.601 | ALCT CHIEL; VLIZ2530 CHEM L protein -fike
357 | KIAADISS KIAAGISS KiAA03sSs
05571 KIAALGLS ZNFS29 rine finger protein 529
D554 1 MGC2 146 ILTIRA intorleakin 13 receplor, alpha
0.5 | RNEB4; MGC:39780 TRAFS T recepror-asseciated faglor 5
FLITITSS, MGCI260135,
§.551 | MGCI2G004 FLII S ankyrin repenl domain 53 |
{L548 | DEFXnGS60H 758 MTX3 raelaxin 3 .
) 13 site of atbumin promeder (albumin D-box)
0544 | BARY {ahre bindlgg proagdn
G541 | PESIE SHAMDY |  SHAPRTIZA SHI rnd FX domeins 24
0.524 § CLAX; LLTI; GCIL CLEC2D | Cotype lectin domain funily 2, member
HI'FI; FLI1I0ES; FLI1 4876,
0.518 | FLIGOSES: MGC3I3E53 ZHIB3 zine finper protein §3
ZOWA ZOW0C2; FLIT1S0S,;
0514 | d)7SHE.2 MORCY MORC family CWayne zino finger 4 .
RTS: TYMSAS; ETS bola:
_ 0,312 | MSETSBETA; RTS alpha ENOSEL enolase superfamily member 1
0483 | Crorl3Z; ATPAVOLZE ATTEVYOEZL ATFase, HH-1rangporting YV subunil ¢2
#LCL BLC-TE PLCLAE;
0458 1 PLCpamited PG phospholipase £, genuna 1
RLE; TRL; BTKL; MTRY;
0428 | PECTHS; MGC22473 TXK FHK tyrosine kinase
T14; §5152; Tp&3; TNFRSFT,
Q67 | MOGCI03H CTHEFREERY 327 moloeglo
Table 77 M3.9 PTB v, Conirol, Genes Undervepresented in Active TI.
Rative [ e R
normalised
exprassion 1 Commien Namgp Gene Symbol | Deseription ]
P22 15 PTOvCSclect (09May0
S 8 PALATION DOWN M3.9 | | oeaninnd — .
ATP-bindivg cassetie, sub-family B {ALD),
0869 | ABCAL, PMEH) I'KMPI ABRCDH ember 3
0.86 | SI"GS; MGC111053 KIAALI96 KIAADI9G
FUMMN; B5FUM; FUMMI;
0850 1 PUMLI; KIA AQDSS LPUMI | pumilie homolog 1 (Drosephila)
AST; 5F2; SF2pd3; Sp30a; spliclig factor, argininefsedne-rich |
LBSG | MGOS228 SFRSH fspliclug factor 2, altornate splicing factor}
084 | DK FZnT TN 2044 KIAAGL2E KIAAQS2E
psparapitie-llnked plycosylation 6 homolog
(8. corovisias, alpha-1,3-
0.843 | ALGG . ALGE glucosyluansfernse) . .
MOCII1575,
0529 | DEFZpTRI 1202 1 DARE uspartyA1RNA synthelpse e sisrna)




[ Relative 1
novinpllzed
exprression | Comimon Name Gene Symbal | Deseriplion n
0.629 | ADDL ADD3 adducin 3 (gomms)
KOX18; ZNF36, PHZ-37, i
ZNFL139; MOCTA8420; zinc finper with KRARB and SCAN domains
0.872% | F13023LI9RI _ | ZRBCAN] i i
LB2E | RPIAE; Y AFL HDACZ histone deaceiylase 2
LE--nceiy]-alphia-D-
galnstosamine polypeptida M-
accty bealaciosmntinylUansferase 11
0825 | FLIZ1634; MGUTI6H0 GALNTIL (GalNAe-TI1)
- - REV3-fike, catalytic subunil of DNA
0516 § POLE; BEV] | REVEL pobyinerase zein (ycas() .
Ki: PARSG; RATG-GAMM A i proteasome [Prosome, macropain activalor
....... 0.812 | PA2E-pamina PEMES subiuniy 3 (A2E gainma; Ki)
BEM; ENF2; BWI2; hBREM;
Ethip; BATTO0 SNI2ED, SW SNEF related, melnix sssacialed, actip
SWF2LA WENE2s, FLIMGTST, dependent regulator of ehromatin, sublmily
0.BL1 | MGCHMS511 SMARCAZ a, miember X
ANTS; ZTLE; ZNTLL; ZaT-5;
MGCS49Y: FLI12496; solulo carrier Tamily 30 {zine tmnsporter),
,,,,,,, 0.507 | FLI2756 SLC30AS member 5
BART, member RAS oncopene Tamiby-like
O.ED2 | RADRYL, PRELORGPIOSE | RARDTL] ]
ASCIZ: KIAADS3]; ATWMIATR-Substrale ChiZ-lnleracting
0790 | DRFZARTTOKIA5S ASCIZ L Anddinper prodein
TAF2 RMNA polymerase I, TATA box
binding protein {TE)-usociated faeie,
_____________ (0,796 | TAF2R; CIF150; TAFIIS0 TAF2 150kDa N
8786 | NOWEDS MGC10924 NITIP] Neddd family i mtcmmm&pwtcm 1
PAPAL MGC] 17304, phosphoribosy! pyrophosphate syathelase-
0782 | MGC I?G’?_;_? MG 2672) PEI'SADZ associpted protein2
0.27% F FLIZESEY TICEY  Fleleadvicopeptide repeat dontnin 13
.775 | CLCI ICh; CLNSIE CLMEIA chloride cliamtel, nuclemide-sensitive, TA
leycine rich ropeat containing B famity,
Q772 j LEICS: PLIVATE FLIZ0403 | LIARCED member»
CCTE; Code; 11T43; TN
TUPZ0, MoDP-2;, TTCP2E,
CCToeia; MGCI 262 H;
MGTI20215; COF-neta-1; - . chaperonin containing TCRL, subunit 6A
0.77 1 TCP-1-z0ta dgerea  feenn
0965 | TOR-1 BCCIF BRCAZ und COENIA interocting pmtcnra
TGIRD; DN VIIE, GTPase nodiveling protein (SH3 domain)
__________ 0,764 | MGCI11040 GIBE bindbng, protein | )
FACT: TR0 FACTRIAD;
FLITOBSY; FEIT400;
lllllllllll B3 | BELIZEIST, SPT1GA0C6E ! SUPT IO suppressor of Ty 16 homolog (8. cerevisiae)
0.757 | FBFZ; PLII2799: FLIISIT0 | C)4orl138 chromosane 14 open resding frame 135
wbulin, garmma comples aesocinted profein
0,753 | GOP3, SPHCOR. HaeSn TERIGCrE A
0.752 | FLI13576; IJKI“?;:'EMC‘IDI? FLA3ISHG ensmembyane protein 168 i
QI3 | BRETZ o I LT signal recopnition particle 72kl
""""" cytosolic tron-sitiir protein essembly 1|
.75 CIALL WIDE3D WDR3D | homolog {5, cerevisiag)
0.738 | HPT; MRSZ: MGU7E523 MRSIL MRE2-like, mngnesivn hﬂincﬂﬁlﬂﬁfﬁiﬂﬂﬂt_d
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Relstive
normlised
expression | Common Neme Gene Symbel | Deseriplion
{S COrCvISiRg)
T CRDA; FLASIE RIP2E;
0.72% | FLIN 208, KIAAI3LS CASPEARR CASPE associated pratein2 3
jrotein tyrosing phosphstase-like {proline
0.72% | PITLD PTFLE instead of catklylic argininey, memberb
i vacoolar prolein sorling 13 hunmlu,[.; Al
_____________ 0724 | CHAC; FLIM2030; KIAADSES | VIEIIA cerevisiae)
Q724 | RECI4 WIINKG] W repent daanain 61
‘E:s_l};gcn recoptor binding site resociated,
___________ 0.719 | EBY; PDAF; RCAS] BEAGY ratljen,
£.712 | 8N4 Shx4 .| sodting hexin 4
11111 0,704 | TOPHB; tapbeln TOER2E tapeisomerase (DNAY 1 beta 180kDa
0,704 | CG1-12; P03 MTERFIM MTERF demain contgining }
nuclear cap bindlng protein sobunit 2,
4.703 | CBOY WIPL, CEE2D, PIGSS NCAR2 20kD
HAlY HHE4; HADIE;
SCHALD; 1HADHEC,
] 0702 | MUBCHAD, MGCEIS2 HADHSC hydroxyueyl-Coenzyme A debydrogennse
pa0; HSDE; FLH LOSE,
DEE2PTIGL1SSE,; DEFZFITILI
0.7 | DRPZpTIPLISSE 555 coiled-coil domaln containing #1
0.701 | CREB; MGC9284 CRER} cAMP responslve element binding protein 1
ALPS; Til.:l i; hSDRPY, W domain comniniog B3 uhiguitin protein
qqqqqq h7 | DEFER4 340021 1] WWirl tigrese 1
0.681 | TAT-SFL: d}196823.2 HTATSE HIV-1 Tal specific factor !
0674 | LOLC OG22 conmipoivant of ol pometic golgi complex 2
067 | TICT) CGI-150; CL o2 s CH o253 glyoxalose domain contnining 4
0.67 | GABAT: NPDOGY, GABA-AT | ABAT 4-aminobuiyeate painolransferase
0668 | ARAFPIE AKATR? A kinase (PREA) anchor protein 7
LSFC; GPL3G, LRP130;
1601 | CLONE-23970 P LRPIRG lencing-riech PPR-molif containing
SCC-112; PHGRA FLMIOLR;
KiaAOG48; MGCIA1048;
MGCIE1503,;
(644 | DKF2pa6R] 9246 SCC-112 SCC-112 prolein
amylo-1, 6-plucosidase, 4-nlpha-
giucmmumasfmmc (elycopen detvanching
0.642 | GDE AGL t enzyme, giycopon storage disepse type 1)
"BCL 3 adenovirus il 19kDa m'[nra{:l,lng
{641 | N3 L BN protein A
tI55H; RF-A; R[-A; REPAY;
0,64 | RPATO RPAL.._. | seplicstionprotcin AL, 7OKDA
TAR2ZC: TAFAA; TAF2CE; 'If’il"-*i HNA polymprese I, TATA box
FLIAI943; TAKHIAN, Binding protcin (TBF)-assoclated Mcter,
0,63 | TAFHIL3S TAF4 135KD8 .
TP 831125, Tinp-21-1; rransotermbrane amp2d-like traflicking
(626 j SINTN2S; P2ADELTAY | TMEDID protein 10 (vens?)
FLIZ039%; F]_.Mi'rﬁﬁd
___________ 0617 | PLI3ETY; FLI3OIEL JLIZ9T HEAT repest contuining 2
ClHa; Fplhy B2ERG; trenseription factor-like 5 {basie helix-loop-
062 ] MOCA6135 JCRLE ) helin)
SREB; Cetd; MGU120104; chaperanin eonlnining TCF, subualt 4
0,588 | MGC126165 CCT4 {deltn} e




Redxitve "
acrmallsed
capression [ Conumon Name o] Gene Symbol f Deseription . ]
Seiil; SEHLA; SERI; '
________ 0.582 | SECI3L, SENHL. SELit-fike {8, corevisias) o
0.527 | HSUTO214 . Clorf24 cheomosome 12 open roading frame 24
. Table 8A ML5 LTB v, Control, Genes Undermepresented in Latesi T13,
Rebabve | 1 T ]
normetized
expression ; Cenunion Mame - Crene Syl | Doseription .
P22 15 LTBvCSelooi (9Moy
| 08 TALTiest DOWN M35 - »
2007 1 8TFI; 8TEA LETA eysiathn A {etelin A} .
sofuto carrier Tamily 1T {protoen-coupted
1915 | LSH: WRAMIY, NRAME) SLCTIAL divelent metal ion towsportoes), member 1 |
AR | B2L Zfpda? Znrdes Zing Thper protein 467
1812 1 TiL4; Co2gr TLIGZ o -like recepior 2
HSULE-Z; FLIMI554;
KlAAIZ497; MGC12641 §;
141§ DRFZp313150%) s L sttatise 2
1716 | FLI22662 FLiZa6e2 | hypothetical protein FLIZ2662
paived immunoglolin-ike type 2 reseptor
N LG | PPN P PILRA alpha i
HET; [Tt BWRIA; IMPTL;
FESCE, ORCTLE BWSCIIA;
SLO22ALL; pdS-BWIHIA; solute camiar family 22 {organic calion
1.686 | DEIFZn6674154 SLCI2ZATE Itnnuporter), menber 18 )
leukacyie immunoglobutin-like recepior,
La82 | TR LIRT, CORSY: LiR-7 LILEAZ subsfpmily & {with TM domain), ienber 2
CICIL; CigRP; CDwS3;
L1657 T MXRAM, ClgiRiP), JI737E23.1 CIOR] _LEES) solecule
NCF; MGCIE10; T4 HOX;
1,638 | SHIPXIE MOF4 neutraphit evlosofic Motor 4, A0
neitrophil sytosohic faclor 2 {65k,
chronte pramtlematous disease, sutosomal
1,623 1 NOXA2; p6Zphox; P67-PHOX | NCF2 n
E.542 [ FLIMORST, S000 FLIIG3ST hypothetical proteio FLIIOASY
____________ 1.525 | ITKS J HCK hemopetette ool Kinase .
1 PEM-2; POPX2; BFEM-2; proteln phosphetasa 177 (P20 domain
L5231 CaMEPase: KIAAGQIS PPMIY L e ]
C2: FOG2: FeGR: CHA2A;
CiwiAZ; FOGHRZ; TGFR2;
FOGRZAL; MGUIIRET, Fe fragment of 1gG, low affiniy Na,
1498 | MGC30032 FOGR2A regeplor (G i
[YHESE; PAMLE; RETSDEY,
1T-RETA-MERI L 1-BETA-
1493 | HSLXI DHESE | bydrosysteroid (1 7-beta) delydropenase 11
1,482 | FLEIYISL, CSTS FLIT1}51 liypothetical profein FLIT1151 .
platelet/endsthelind eell ndheslon malecols
1A78 | CEIT; PECAM- PECAML {Ch3mntigeny N
o LAGR ) TR A, 1IGsTE imnunaplobulin superfamily, member 6
GP; GIRZFP; GOIIATIT; o
MGUUS 4T, MGOLI 7241
52 | MGC13R647 KNFI30 ring finper protein 130 .




G5

Relative |
narinalised
expression | Common Name Gene Symbol | Description i
145 | MLNTO, ST00C 3100Af1 1 5100 calciom binding pratein At
o ARG | MGEIERS ciss ] | cathepsin 8 _
1,425 | APPH APPLY CRIRP APLT2 amyloid betn (A4d) precursor-tike profeln 2 |
ML RO IMPD]; LCALT; IMP {inogine monophosphate)
141 § sWES2608: DEFZnTRINGETE | 1MPDHL dehydrogenase
fieolin {coliagen/fibrinepen demain
140¢ | FCMM BONY [ containing} 1
myelaid differeriation primary response
1376 | MYDBE MYDES gene (B8)
BHA4; LST2E: DOS4UE,
E3T | MGC10006; MGOTI G007 LTI Jeukocyte specific irnnsgript | N
1.34% 1 089 059 amplilied in osieosarcoma o
L334 | TEMTR; FLITA623 PLXDC2 i slexin domain containing 2 ]
1.334 [ Rab22B RAB3] | RAD3I, membor RAS oncogene family |
TS; TXS; CYPS; THAS, ihromboxane A synthase 1 (phateiet,
1301 | THAS CYPsAL THEXAL] eviachrame P45, family 5, eublamily A)
1.292 | HXK3; HEIN . il HK3 hexokiniso 3 {while cotl)
o AeE | RESC HSCT SCPEFR) soring cweboxypuptidase ¥ L
L2683 ) IBAT AL IRT-) AlF1 allpgrafl inflammatory feclor |
1283 | (Cil4 CIx4 CEN4 mplecule
PL AlA AAT PH; ATAT:
MGC9222; PRO2Z27E: sempin peplidase inhibitor, clade A (aipha-1
1.27 | MGC23330 EERPTNAIL atitigroleinase, sntilrypsing, wembey |
LIRG; CI3833; LIR-6; leukocyte bnmuneglobulin-like receplor,
_____ 1.261 } MGCI26563 LILEAL subfaemily A (with ThM domain), member |
o - calenin (cadherin-associsted protein}, alpha
L | CAPIOZ: FLI3GES2 CTHNAL b, 10260
bricighed chain ketoacid dehydrogensse
1,592 | BCKDK " BRCRDK kinase
P75 TRPIE THEBRR; TNFR2;
Ci21200; THNFREG; TNF-RTS; tumor necroels faclor recepler superdbmify,
i 1137 | p75INFR; TNE-R-11 THIRSE1L member {15

Table 813 M2.1 L'TB v. Conirol, Genes Overrepresented In Latent TB,

Relptive
nmmniised
| eapiesiion | Common Mame 0 7| Gont S¥mbil_ | Doscriplion
F22 15 1 TBvSeect 09May
__________________________ 08 PALITtest DF W2,01 N -
LM LPS007, FLIZ0S0E,;
0.500 | dISE3PES.4, RP4-SRIPIS.S LIMLEI Lek tntoracting wansinembrane adaptor 1
0769 ; FLI34563; MOGCI5163 BAMDS glerife alplia motil domaln containlng 3
$18d; SCYAS; RANTES;
TCP228, BITE1 36,
0763 | MGC17164 CCLS chemekine (C-C molif) Hpand 5 i
0758 | ORFI MGCTTIS) OSBPLY _oxystera] hinding protein-like?
gas?t LOCIBTES2
SLEZ; SGATIM, CHRIISYT;
0.736 | KIAAISOT: MGCI02768 | sy synaplolapmin-ibe2 0 ]
{735 | DORZ], DEFZPS640243 ABRIN4A abbiydrotase domain containing 144
e BTAT | MGCIIET MG | MNCALD neuresilin delta



Gl

LEALY CI5-A: protein Lyeosite phosphalase, recoplor Lype,
» ol | MGCIIEG0Z, MG IR603 PTIRCAP C-gssocinted protein ]
0:686 | T11; SRBC SN ... LRAmeleoule | _
0.67) | CDE; MAL; p32; LouZ CDRA CDEn motecule }
HOP, OB LAGY; Tots;
Camen; MECCT; SMAP3;
0.656 | MOC0E20 HOr __|_bomendomain-onky prrotchy
ZEL MAFA; MAFA-L;
CLECIS A MAFA-RFL; kitler cell foetin-like receplar quhfmmly G,
IIIII 0451 | MGCEIED) KLEGT fueinber I
S D63 . LOC197135
0.643 | GIGL MKGT Batpead killer celt prod J}j_sn’:qucnn::c.
__________ D638 1 TSAG FRTA SH2A B2 domnain profein 2A .
FECOM; CFEOM; FEOMI;
CFEOMI ; FLI20MSZ;
034 ) KIAAL ?{]3: DEEZ 790159 KIF21A kinesin femily momber 21 A ]
G627 | KIAA0G42, MOG340 | ALITS2 autista skscoptibilily candidate 2 %
BEPP; TRATLNG; TMTXNI;
0.583 ; DRIFZ07811.1398 GPRS5G G protein-coupled resepior 36
TARE; CD3G; TCRG,
0.572 1 TCRGCY; TCRGCZ TARP | TC TR g ablernote reding frame protein
5107 LAG2 NKOGS 1LAG-2:
0.502 | D25S69E; TLASIG OMLY praitlystn
COP-X; CGL-2: TP granzyre 12 (cathepsin G-like 2, protein h-
0.303 | C1LAL CTSGE?, GZMH CCPX) ]
Table 8C M2.6 LTB v. Control, Genes Underrepresented in Latent TR,
PPN o gt e et e
normulised
expression | Common Name Gone Symbo! | Description -
P22_15 LTBvCSolect_D9May ]
08 PALZTiest IHIWIE M2.06
Modole 2.00, myeloid, fold
chanpe is healthy relative to
LTB, jv DOWN in LTH N
2409 1 HsT287 . 1 AMESHG “zine finger profein 516
CRISPT; LCRISP2, cysteine-rich secredory protein LOCL
2.286 | MGCT4RGS; DEFZPA341044 | CRISPLD2 | domain containing 2
MAGT; GPATS; AGVATE;
2377 | MGCI1324 UMENGEID-- 1 lung cancer nrosies]s-assovinied protoin
2095 | €DD o SPA_ T eytidine doaminaso .
2094 | CREP, CRBFIV, MGOT084] | RBPY retinod binding protcln ¥, eelhular,
_______ L9EY { S50 1IsT17287 AQPR sy LEperin O »
(_:MR' Dl 16 CS]"ZR
CDwll6; CEFZRX; CEF2ILY;
GMUSFR; OSI2RAK;
CRIRAY, MGCIR4E; cetony stimulating Metor 2 receptor, alpha,
N LRG| MGCASIE, GM-CSH-Bealpha | CEFIRA low-affinity (granulocyte-macrophege)
1853 | GOSE e W83 reguintor of G-protein sipgnallting 2, 24kDa
1T BXK2,
B 1734 1 DR FApOE6M (60 HKZ2 hexokimpge2 |
_________ L ETF34 B3 LEN{34 Jeukocyte receptor cluster {LF{EJ menther 4
UDn1: CEP3: BORGE; CDCAZ eflector protein {Rho OTPase
LA00 | 10046003 CDO4ZEPS Brinding) 3
1671 | SPALY; FLIZ3126; FLIZ3632, | SIPAIL2 sipngl-inductd preliferation- usqncmlﬂ 1




KIAA 369 M2
1.669 | ST1; SYCL: MDA-9, TACIFIE | SDCHP “syndecan binding protein {Lj-'iﬂbllllgu
CANDCAING N2 D?S&GL,
1.669 | MGC104525 NUir214 nudlecporn2l4ke |
1651 o SLCISAL i
LIG3; S1P3; 1E0G-3: 81003 erfothelis! differentintion, sphingalipid G-
63 | Fif37523 MGOT LY LEIH33 prifein-coupled reoopion, 3
1.642 | B FMLE FIit Tormyl peptide receplor |
GICRI; GPRES; GPRM: purinergic recsplor P2, Gepratels coupled
[.6l | PIY13; 51174, FREGHT FZRY 3 13
ATGLE aulophagy related 16-Jike 2 (S,
1,606 | WINLED; FLI0ODO) 2 ATGHELD corevisimey
tRNA spitcing endoinlclense 34 ltomolog (8.
,,,,,,, 1.601 | LENGS; S1N34; SEN3I4L TSENI4 cevevising) o
FiPF; p&5; pbth TBPL: THNE-R;
TNEAR; THNFER; pSs-i;
CDE20s; THFRGSS, THEFR 60,
THF-R-I; THF-R55; twmor pecrasks fackor recepdor superfamily,
LETS | MOGCISEER THIREF]A _member 14
§.5%2 | PELR2 PELIZ chnm homelag 2 (Drogsophila)
FLI1A052; P72,
1.562 | dJ283E3.1; RPI-2B363.6 | NADK NAD kinase
5105 LG, LOGS;
LSSE | MGCHEIM ALOXS arachidonate S-liponyjenase
tegnsmentiane protedn induced by tonom
L55%4 | TMPIT TMPMT necrasis faster alpha |
1,517 | FLI31978 GLTID] plycosyliranslerase | domain containing [
g-phosphofrucie-2-kinrseffructose-2,6- i
LATT [ PRRFBA oo PEREBS biphosphatasc 4
FLI22470; KEAATO93;
FA16 | MOGC24652; RPE-T06HS. 4 ZBTRIY zinic finger and 137H domain containing 34 |
3% VATX: VMAS: ATPSD; ATPase, HE transporting, Bysosomal 38kDa,
LABZ { ATPGDY, VIATPD ATFOVHIDL Vi) subunli d1
______ 1.4Y3 | PRAM-1; MGCI98G4 PRANM] PML-RARA regutaled adapdor imolecuto |
BIT,; MI‘R PE4; 51 MY 13-
1; BHT'S1; O 724, FTPNS;
SHPS-L; SIRPatpha;
____________ 1471 | SIRPalphad; SIRP-ALFHA-1 | FIPNS] _slgtal-regulatony grotein alphe
1463 | MIZO MM G163 CD163 moleouie
) interfercn gemmea receplor 2 {inderferon
_____________ 1434 1 AF-1, TRGRE; IPNGTY - IFNGR2- g transduccy 13- o
veral sitmiuat leukemnin vival oncogene
hemwobog B (ros related; GTF binding
A0S | RALYS RALI protein) _—
rrrrrrrrrrrrr T solwde carrier nrgﬂm{} arden 1.ml:!$pﬂlicr
imuily, member 3AL; synonyms: QAT
OATPIAL FLIO47E, SLO2LATL; rolute
corrier family 21 {forgande anlon
transparter), member 11; Homao sapiens
zolule carrier erpaule pnion transpoarier
xxxxxxxxxxxxx 1.405 | SLCOIAI SLCOIAT famly, member 141 {SLOOIAY), mRNA,
TR BPITE
DEFZp313F1310; 1-FTR- protein tyrosine phosphatase, receplor type,
MMMMMM 1397 | EFSILON L |vTERE it ]
1.3097 | RCCA; FLI14784 DIRC? djsruptcd it rena cnrlr;mq;nn 2
1.396 | DAPEZ KARAF, PLOSL. | TYROBP TYRQ protein Lyrosine kinose binding




o8

| prolein
Bidd; LET-1; 05440,
o B3P | MGOTI9006; MGCI19007 | LET] icukovyte specific transeript | |
- 1,359 BFD: _Pl"{:‘ PPy PFROPERDIN | MC complement factor praperdin
A CAGSA; ERDAS, PRATHA THRCS frinustecide repent containfiy: 5
CD!E TNFC Ry D23,
TNIR-REY; THERSES: FHERD- lympliotoxin bota receptor (THFR
)30T | RP; LE-BETA-R TNP-R-ND JLTER | supesfamity, meniber 3)
vesicle-associated membiane protein 3
1,305 | CED _— | VANPY (celtubreyvim)
I.3£‘|4  CRO-TIK Tinilrz TIMPe lmwllopemlda&r: inhibitor 2
"BPOZ: 13k TADP; PP2259; nnkyriis repent sid BTE {FOZY domain
o J3OLIMGCROSES ABTBI canlaiing | _
Coacf209; FLII P24,
1.204 | BARIOIZLE: RPII-830E22.1 LMBRI LMBIT domain containing |
pituiary wmor-ransfooming T isteracting
1266 | PIE: C2lorfl; C2arf3 FTTGIIF pratein .
ZUYVIN0; FL332333;
1.23% | KIAABITY; FYVILDSP] MTMRI | myotwhularin related profein 3
1.216 | CFPI; CBCPI; Cllor Cidarf?  1oveliny
7} suppressor of Ty 4 homolog 1 (5.
1.2 | BPTaH; SLEPTAIE BuETaN cerevisiog) .

| Relative 1
noritalised
cxpression | Common Name Crone Symbol | Deserfplion
22 15 LTBeCSalect 09May
08 PALZYiest DOWN M2.10 | i o
Undefined medule 42,20, fold
change healthy refptive to LT3,
ie IXIWN In LTB
JAME; AMICA: Gm63E:;
CREAY-1; CREAT-4;
FLI37080; MGCY18814; adbesion rmolesute, intoracds with CXADR
1608 | MGCIIBEIS AMICA]L antipen 1 .
MEPEG; M{GC132657;
523 | MOGCTIRGRS MPREGY macrophage exprossed pene | .
1914 | L13; MGCLS06] L BNFI33 ring finger protein 135
.| PAKakpha; MGCTI0000; s [ R TACHA 2 Rac] -adivated kinawn 1 {5TE0
1507 | MGC12{001 BAKI _homotop, yeast)
1471 | T4% prae FGL2 ] fibrinogen-like % .
1,405 § KIAAOSI] KIAAGSIY | KIAADSI3
' solute carrier family 24
(sodivm/potassiurnicalcium exchanger),
e JAERG ) WOK KA SLO24AZ BLIESEZ | 81002444 member 4 ]
o L3S | I‘l_i.?jﬂ:"ﬂﬂ IIIIII MiLEL mixed lineage kingse dompln-like
ETO2; MYGLe; MTGR2: T |77 core-hinding facior, runt domsin, alple ]
PIBIZAMYNDG CRFAZTA subunit 2; tensleeatedte, 3 ]
G IRCE, FRpoY; if‘“’:‘ri?.
CHMEFISH: ChMRV-3IS5H;
E331 | CMRE3SHY; CMRI-15-149 CDI00A CLX300a smolocule.
L3 | GLIPE; RTVEL; CRISPT GLIFRI GLI patbogenesis-related | lelioma)
1220 1 ENC-1AS . HEXH [hexosaminidase I3 (beta polypeptide) |
L2223 | FIR, TIAM; TIRAPS, TICAM2 woll-like recepror adaptor molecule 2 ]




Relative
narmalised
capression | Complen Name Fene Svmbol | Preseriplion
TICAM-2; MGC129876;
e | MGCIZISTT i
“nudix (nucleoside diphosphate linked
LATS | FlLIZ1365 RUDTHG moiety Xhtype motif 16
117 FKIP 33; KiAAGTSL KIaAM  FRE06 Binding prodeln 15, ]E'chl)n
Table BE M3.2 LTB v. Contrel, Genes Underrepresented in Latest 173,
TP I ety s eebmnetina e ey e L
napelised
cxpression | Coronome Nome Gene Sywbol | Description
P2z 15 LmvCEelect O09Wpy
08 PAL2Ticst DOWN M32 |
Infizmmmation 3.2 fold change is
Realthy refative to LT, ic
DOWN in LTH .
Ko, HAYF, GOPL; LECTS
LUCT WAPE; 3-100; CXCLE;
GCr-1; LYMNAPR, MDNCE,
MONAR; NAD-1; 8CYDBE;
4289 | TEG-1; AMCF-]; b-ENAP 1.8 . inerteukin 8
206F | CDE?; UPAR; URKR PLALIR | plasotinogen activalor, urokinase receptor
PRED; NAMPT, MGCT 17254,
PREZPORGET3E
2008 | 10350 4RIk PBEFI pre-I-cell colony enhancing facior | .
! 19 ----------------------- - IERS
' wipooting recephor expressed on mycloid
. 387 § TRBM-1 TREM) | oolls ]
LE4B1; TL3BIE; NFILIA; NE-
1.79 [ ILXA . WFIL3 tclear factor, interleukin 3 regulated
T transmembrans and coiled-coil donsaln
e 1.739 { KIAAL14S TMOCS family 3
PINM; FLY21 759, FLI23500,
C200ef114; dF1IBINLL;
PR FZpA340241 15 oy proteln p53 indueilde nuelear prodein
1138 | DRFZps3q0ng2y TPSIINF2 2
LVOE 1 MAD MADT MGC104659 MA MAX dimetization prolein |
1657 ¢ BGH] 0K sern/glucocorticoid repulated Rinnse
A T Fsolute canierorganic anion ransparter
family, member 3AL; synonying: GATED,
GATFEAL FLIA042E, SLOC2 1AL sohrle
cerrier family 21 {organic anton
transporicty, mewber 13; Homa sapiens
polule carrier arganic anion irrnsporor
1,654 | SLCO3AT $1.C03AL 1 family, momber 341 {SL.CO3A1), mRNA.
family with sequence similarily 53, member
1,637 | CSorfo FAMS3IC o
1632 1 PDLIT PFOLINY P07 and LIM domabit 7 {enigia) ]
591 NINLNDVIURIN Nanis hiiuein ) —
RET; RIS O
1.572 | MGC125864; hﬁﬂclz:@g;ww R Ras-fike withow CAAXE
1.567 | 811138 » MYADRM myeloid-agsocimed difforentintion marker
ROPF NOEVLA A, FLIZ252Y;
L54 | FLI22622; MGUTB44E; rabll- | RARMIEIPL | BABTE family i[}'[crnﬂling protein b {olass 1)




10

Eelntive ’
norsalissd T
exprexsion | Conution Name L Gene Symabal | Description
FIPL PR FEDGE6E22]14
"DANGER; bATZH.25; - o )
1,526 [ bATITLA0.2; WM I-1270,20.4 | KIAARTSA KIAAITSG
1,513 SPAGY (e -
1 1H55: JLP: HLGS: PHET,
FGE; FLY13450; FLILA00E;
FLIZG1AL, FLI34e0?;
KiAabs16; MGTI4967;
1.499 } MOCHA61; MGCT1 7291 SIPALGE sponn associnted onlipen 9 i
1496 | MGL20461 OSM oncostatin M j
: cytoplasmic polyadenylation olement
A4 P KIAALGT3 . CIHL4 Linding prolgin 4
1433 | IL-BALIFL NABETA LI 1 inteeleukint 1, bela
TRIPE; FL4374; K1AAT3IED:
EI'H1-108013.2;
1A13 | DEFZpieiFoie IMIDIC jumaonji domain containing 10 .
LI TO8(; FLI23961; family with sequence similarity 49, member
141 F DKFIPS66AIS24 FAMADA A .
EOPA; NUBEL; MITAY; nudE nuctear distributlon gene I3 homolag
1.4 | DKFZpd51MO318 NEEL1 {. nidulans)-like
NHES; FLIAZS00; KIAAGRIG,
MGU1I384TE: soluie canier fansily 9 (sodiunhydrogen
1384 | DRFZatROCHT7 L BLORAS cxclimper), member §
profein phosphatase b, regalatory {inhibiios
1379 | FLIS4744 _| PPPIRESH subtmit 158 ]
PRG; PRGL PRGL MOCO2ES,
L3856 | BEIN2030 . PRGE serglycin
1,348 | ATGE; GECI; APGEL GARARAPLL | GABA(A) recepiot-ugsocinted proiein fke }
TTe; GOS24, GO524; TSI, zine fingor proteit 36, C3R type, homolog
1.332 | HUPA75; RNF1624 | AIP3G fmouse)
&-phosphofiocio-2-kinsseffmelose-2,6-
1328 | PRRLIPFR2 _ PFKFRI biphosphatase 3
1.3 | DEFZpS4TMaY2 MM mmidnotin .
.30 | FLI13448 LLCo0s eoenzyme Q0 homplog I8 (5. cerevislag)
1,285 | C8FW; GIGY SKiP] P TRIBY fribbites homeolop | (Drosophife)
family with sequence similarily 65, member
11111111 1284 | PLIM 3725 K1AA O30 FAMGS A, A
-0 P PLI4GIRT; MGCI 7200, ' B
1,272 | DEF2I5341132 Clfarf3d | ehmomazome 15 apon rending fane 39
Al AVE; FCU; MWS; FCASR:
CIAS] NALP Clorf7,
CLRL1; PYPAFL; AIVAVE;
1.258 F AGTAVPRIL | CIAS] NLR fwnily, pyrin domatn contsining 3
BRET; BRFL; oMY, BREF-1;
1452 | Beyp36: TIS1IB; RNIFGIR ZFRIEL] : winie finger protein 36, C3 type-like )
1249 | FRAZ FLIZ3306 OS2 F08-ttke uoligen 2 o
peetein phosphatase I, repulatory {inhibitor
B 1235 r GADD34 FPPIRISA subunit 154 .
[33; 7 pA3INGT; p2dING o
L2358 | n3HNGLb; paTINGIa IRGH inhibitor of growth fanly, member §
1.23) | M7, FLI27168 PLEX PHecksivn
LIBF; S1H003; MGC129578;
1.214 | MGCI29870 LIspa ublguitin specific peplidased
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Relative 1 i ] :
normalised
cxpression_ [ Comnon Name Gene Symbol | Descriplion e
Sei-2; TRIF-Br2; MGCE 26658,
L2208 | MG 26090 . SERTADZ | SERTA domain conlaining 2
........ 1204 | DCTNG JCTNY dynactin 4 (ps2)
1192 | ROX; MADS; MXDG MNT MAX binding prolein
1.165 | RIATE SLERTAIDI SERTA demain contatnbngd N
ELSY § WM WIPLE WIRASL WDl S.like
ERF, RFT, EREIL; TBA3. 1;
REE1985, S1UM45L1
1156 | MGG DGE YTE) pukaryolic ranslativn leomination factor |
IIS6 | KIAADLIR RaAB2] RABZI, member RAS covopens famity
mitopen-aciivated preloin kinasc-activated
L 1098 | MAPEAPK2 MAPFKRAPKZ | protein kinase 2 e
Table 8F M3.3 LT3 v, Contrel, Genes Undorrepresented in Latent 173,
Relative o
nermealised
expression | Commyn Mame Gene Symbol | Deseription
P22 15 _LTRvCSelect_09May
0F PAL2Tiest DOWN M33
Inflormmadion 3.2 fold chanpe is
heatthy reladive to LT, ie
BOWN in LTH )
plutaminyi-peptide eyclntransferase
2706 | O GOT QPCT {hamniny] ceclase)
2574 | CRE-BPA CREBS cAMP responsive element bnding protein 5
alany] fmembrane) aminopeptidase
APN; C13; LA PEPN; {nminopeptidesc i, aminopepidase b,
LA T ANPEP migrosomal gminapoptidase, CD13, p156)
2426 | PALY PRI PDIS, PADIS AL peptidy) arginine deiminase, type IV
MR, WLS; Clorfl 3%
FLIZIDO1; MG 4878;
2245 F MGCI31760 GI'RITY G peatoin-voupled recepdor 177
o 2 P HIS HETT; higtidase | ] HAL, histidine ammonis-fyase
phosphoytose, glycogen; liver ({dem
L9603 | PYGL TYdL dizease, glycopen storage disease type V1)
,,,,,, 948 EGFLS
e fed 2 ASGI R CLIBCAFIZ: i e o 0 e i e
1935 | Ms1259 ~ | ABGRI asiglogbycoprotein rocoptor 2
coliny stimulating Taclor 3 reseptor
i.892 | CD114; GCSFR CEPAR {pranuloeyle) ~
e JEEZ | LAMPE; CI070; LAMP2C | LAMEZ lysosomal-associaied metbrans protein 2
ALFY; ZFY VE2XS; KIA AGS93;
LEE3 | MUCI 6461 WLEY 2 WEY repent and FYVE domalo eottrining 3 3
LA BTXN3A STX3A syntaxin
comptencnl component (3b/Ab} receptor |
(Knops blosd grokpy; synonyms: KN,
C3BER, CD35; isoform T precursor is
encoded by transcripl vardend F; C3-binding
predeing CO33 antigen) camplomeand
eomponent teceptor 13 C3b/CAL receplor;
Kunops Blood groap antigen; Homo saplons
1771 1 CRI L1 O complement componet (b4} weeptor |k



“Retlive
nermrtsed
expressten | Common Nione R Liene Symbol | Beseription
(Enops blood group) (CR1 b, ranser Hal
I varini 1, mitMA,
DL BIMLEC CLECIEA;
1.764 | KIAADDED J.CD302 A2 mofecule
FERTL) LGMTIA: dysferiing, Hmb girdke prusoalae dystrophy
e V7SR | LGOI R5; FLAG1GE DYEF 26 (uutosomal recessive) ]
1,733 ) TMEER] FMESFL ] iransmembrane & superfaogily member §
L7z} | MyoIr MYGITF atyesin IF
091 | CPRY; K1AATZS CCRGE coll eycle progression
LAD; NTAL; WECIS;
WHECHS: WSPOGG; linker for activation of T cells famity,
1688 | WBSCRLS LATZ wmember2 o
VBT | CNALF FLI40652; bR 126134 4 | NFAMI MEAT activatiog protein with ITAM motif1 |
coagulstion factor V {proaceeterin, labile |
_____ 1639+ FVL; POCE; faetor ¥ E5 factor)
1.655 | FLI20O2Y3, DRPARGEGIOR2ES | FLI20273 RNA-binding protein
o LT | WRA; CO213A1; H-13Ra {L13RA1 interleukin 13 receplor, alphs | .
NC3; MGEAS10: PAOPHOR] ]
1636 [ SREIMKiID4 NCE4 neulophil cytoselic fclor 4, 40k
pb3: CLIMP-63; BRGIC-63;
_ L6325 1 MGUYDSSY Y evloskeleten-pssocinted protoin 4 |
SELIG SELX; MERE
1611 [ HSRCZD; MGC 3344 SEFX] selengprotein ¥, 1~~~ -
______ ’ 1.6 | MI3-2 . Y95 lymphweyle anligen 56 ——
WL cE1 Cloei 3 N-acslylneuramingte pyruvate fyase
1399 | MGCa1860, MOGC149582 NFEL (dihydrodipicolinate synthasc)
TIAP; ASYIP; NEPLE NEPLIIL
L3  RTNI-Al BTN getiewlond
1,581 | VMPL; DKFZPs661133 TMEM4D teansmembeane protein 49
1567 | HBIY RE' HEBPI houne blnding protein 1
1.562 | LAMIGE; 21070, LAMP-2C | LAME2 lysosomal-associsted membrane protin 2
C32; CELF1; CELFZ; CKLFY,
1,559 | CELE; LKA 1; HSF0224 CRLy shemokine-fke leclor .
1,538 IRASSE
semn domain, immuneglobulin domaln {ig),
shord basic domgin, secroted, (wmap}tnmﬂ
1532 | Beolt GEMAR | e SEMALC L )30 . e
1.53 { ARAPI: DRAGH; Fianoss | cENtDE | cendauyin, delia j
HIG-T; Cldorf?s, FLI36164;
: MG‘CIHSDZS;
e LEHG | DEFZpd34N0820 L LTRRDY L tador domain comtsintnge 9
CAMEKE; CAMEKD; catcinnyoeslmodulin-dependent protein
5 1.5 | KIAAOTRY; MG 5254 CAMKKZ kinase kinase 2, befa
mitopen-aetivated prodein kinaze kinasc
1.503 | MERES, MAPREKS MAPIKS kinase 3
AL PHE, ASAH; RS2, N-aevlsphingoesine amidohydrolass focid
148 | FLIZ|35E: FLIZ2OTO ASAMT coramidesed )
Fo frapgmoent of IeG, receplor, ransporter,
1484 § FCRY; slphachin JCORT BN e
1479 | MGO33054 BNXI0 sorling nexin Qb o,
HOGE; VAGE; VIEL vimal; ATPasy, 11+ lmnspnmng, Tysosonl 70ka,
E 1,47 | ATPGAL ATPGVIAL ATPOVIA | Wlisubunitd




Relative
normallsed
expression | CommonName | Gene Symbol | Deseriplion
MGET; GETER M(_:B'l-i
LaAGG M(‘(‘MSES MGETI piceosomal glutathions S-rensferase |
______________ 146G | GAIP; RGEGALR RGEI 1_regulsior of G-profein slgnaliing 1%
trapskeliolase {Womicke-Koraakall
e JAGL § TETY; TLI34763 IKT syndroms) .
L4491 5171 MWLM rudmb hemotog (Dvosaphila)
1448 | FOHOZ ] FELHOZ FCH domain only 2
1.444 | LOC339745 LOC339745 | hypetholicat protein 1L OC339743
CHRIA; MOIA CDILB; MAC- indegrin, atphia M {complemet] contponent 3
1.443 | 1 MAGEA; MGC | 7044 ITGAM recopior 3 subunit)
1442 | 154, nDS4; DEKFZEpGE6ATTRS | TFDS2L2 oy provein $252-Tike 2
MY014; KIAAU4ES,;
MGC2047E MOCT2687);
1.432 | MGCI26B%3 BNX27 _spiing nexin family member 27
GK; 1gk; QK3; guzking homelog, KH demain BMA binding
1.42% | DR FZpS8610923 Kl Amouse)
1424 | BVDR; 13175376 EYIZh ceolropic vira) integration sile 28
) palentitenel-peedein thioesierase 1 {oeroid-
1.424 | PPT; CLNI; INCL PETIH lipofuscinosis, newreaal 1, infantile)
1405 | ACAL AQAIL acyloxyacyl hydrolase (newrophily |
MAYI; MGC4990%; nlPRC-
1404 § delta FRECD protein kinase C, della
o 1.39 1 IniPA2 IMPAZ inostol(myo)-Hor dj-monophosphsiesc 2
o Las2 | EYGIE P36 “{}*GIIB zyg-11 homelag B (L, clegans)
a3: Siv1; Vpht; AtpsE; OCI 16;
OPTRI; TIRCT, ATPENIC T-gell, hrinune regutstor ¥, ATParse, H+
1.366 | ATPGVOAS; GC-116kDa TCIRG] tiansposting, Lysosomat Vo subunit A3
1.36¢ | PGCT BGCP _Masma plutamate carboxypeptidase
NNAI; KIAALID3S;
1,362 | DEFZps3oM 20191 AGTIEP ATP/GTP bindingproteln ¥
TTGE; RETHZ; RII0OMZ,
1.355 | RETHL] LMO2 LiM demzin only 2 {rhombotin-tike £)
o salole crmmicr fndly 12 {potassivmdchloride
1.344 | CIPL; FLIG6905 SLCIZAY {ransporters), member § o
1.34 | ASRTS; IRAKM; IRAK-M IRAKS _ipterteukin- 1 receptor-associnted kinpse 3
L34 1 MELT SIALY HNEL] “sialidase | {tysosamal sialidase)
L HEREBE O D, e e e e
1332 | 21S06; COW2I0B; IL-10R2 | [L1ORD imerlenkin §0 receptor, bete
ASCHTMEL CARDE;
1321 { MGCIo332 PYCARD PYD and CARD donain coniaining
""""""""" kelch repent and BT {POZY domain
.......... 1.3 | KLHDCIC; KIAAGTLI KBTHD1} contalnlng 1l ]
1,308 | LTA4N LTAGE jeukotriene A1 hydrolase ]
MR FLH GO0, FLIIGTIS;
1307 | MGCjoez2 RERA relinpid X receptor, aipha
IAM; WAT; JAML; JAMA;
TOAM; 32T, JAM-1; JAM-
L33 1 A PAM-L FIR F11 receptar
procatlagen-lysine 1, 2-oxoglutm e 5-
1.208 | L#; LLH; BLOD PLODY Sloxygenasel ]
vyes-1 Yamapuchi sarcoma vird related
_L2ES | YTRE; PEIZ6G2S LYH _jovcogenchomelog
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Rawtive |
normmlised
expression | Comunon Neme _—— Gene Symlol | Deseription  C
LZE1 | MTH MTXN . MTHI nieingin 1
1.28 | CCr-44 SORDL | sl quinons reductase-like (yeast)
1267 Fldod2g Clama4 chromusorne 14 open reading frnme 29
BCIR; LR, DIBZy,
1,248 | CLECSFG; HDCGCHAP | CLECAA Cotype lectin domain family 4, member A
LI LEL; PI2; MNEE MaEL | senpin peptidase inhibitor, clade B o
- 1235 | BLANIZ SERPINGD {ovallwnndnd member
midopen-activaied protein kKinase-activated
....... o de234 | APK: MAPEAT MAPKAPKS T protein kinase 3
L.azr . ACESE
HZAy; 1245 HZARY; i
mH2A, HIAFTZM;
MACROH2ZALL;
‘‘‘‘‘‘ 1217 | maeroH2ALZ HZAFY HZA histone famnity, member Y
nleatinate phosphoribosyransferese
123 Pp3gse 000 | FHAPRT! domein cordaiingt |
1,212 | BSP-2; HED.2 ZYX myxin
SPOEE, BPCSAA; SECIILT;
L1179 § sid2895; 181005 2007R ik SEC13).4 SECI homolog A (8. sorevisioe)
LWELTP; CIarl2y; FLYZ2465;
1173 | FLI%031! Cloel29 iyelubularin related protein 14
TGN3E;, TGNAG; TONAE:
L1209 | TGNSL; TTAOND; MOC 4722 | TGOLNZ trans-golei newerk protein 2 ]

The active TH group showed 5281 penes 1o be differentinlly expressed as compared 10 healthy controls, as
compsred to the latent group, which showed only differential capression of 3137 penes as compared fo
vontrals, possibly reflective of a more subdued, although clearly active immuno response as shown by
overckpressienfrepresentation of genes in the eytotoxle medule. As nn explanation, sid net o limitstion of
the present invention, these resulls probably explain the observation that changes in additional modules werc
seent in active T3 patlents as compared 10 controls, but not in latent TR ax compared o controls. Thesc
included  overexpressedfreprosentod  genes in M2 {platelets, genes listed in Table TAY,  and

- underexpressud/nepresented gontes in ‘M1 2 (B3 cells, pones Tisted i Table 7Y, and M2.8 (T &alls, penes Tisted

in Tabfe 71), the latier perhaps being expected sinee in the T cells response to M. rubercufosis Infeetion, it is
pessiblo thal T cells ave reernited to the site of infection and/or are suppressed doting chrenic infection.
Genes in module M2.4, under-expressed/reprosented (genes Hated in Table 7G) included transcripts encoding
ribosomatl prolein {amily members whese expression is altered in actte infection and sepsis (Calvann, 2005;
Fhach, 2005), and genes in ihis module have also been shown (o be underexpressed in SLI, liver transpiant
patients and those infected wilh Streptecocens (8). pretmoniae (Cheussabel, Immunity, 2005). The largest
set of overexpressed genes (66 pencs out of 90 detected, Table 78 i aclive T was obscrved in madule,
M3l (IFN-inducible), and is in keeping with a role of IFN-y in protoction, however penes in this module

were nol differentially expressed in latent TP patients, who control the infection, as compared o confrals, i
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active T3 genes wore underexpressed in & number of modoles (M3.4, M35, M7, M3.8 and M3.9, penes
listed in Tatdes 71 — 7P containing penes, which did not present s eohorent functional medwle bt consisted
ol en apparently diverse set of penes, and had also been observid 1o b undetexpressed in liver transplant

rectpients (Chaussabel., 2008, Imntmkiy}

Besed on transcriptiona) analysis of whote blood and using this modolar map approach active T3 patients
could be distinguished from lntent TI patients.  Furthermore, comparison of the modulsr map oltained for
active T3 in this study with other modular maps created for different diseases, it is clenr that active TR
patients have a distingt global teanscriptions] profile (Figure 9), than observed in paticnts with SLE,
transplant, melanoma or S prewmonive patients [Chaussabel, 2008, Immuonity). Ceitain modules may be
commen o a mumber of disesses such as M2.4, inchinded trangcripts encoding ribosomal protein fmmily
members, which is wndorexpressed fn active TH, SLE, liver wansplent patients and those infected with S,
prermonige. However, genes in other modules are less widely aflected, such as M3, 1 (JFN-inducible}, which
although overexpressed in aclive T (Figure 9) and SLE (Chaussabel, 2008, Immunity}, but not other
diseases, particularly S preisanize, which shows no differerntial pene expression in M3.1 as compared 1
contrals. Transeriptional profiles in SLI differ from active T8 with respect to over or underexpession of
genes in a number of olher modules, Likowise, glihough overcxpression of genes in modules M3.2 and M3.3
{“irflammatony™), M1.2 (platelets) and M1.5 ("myeloid™, and underexpression of penes in M3.4, 5,6, 7, 8
and @ {non-fimetionally colisrent modutes) is abserved in active TR and 8 prewnonize these diseases can
stiil be distinguished by this method since genes in modules M2.2 (poutrophils), M2.3 (eiythrocytes), M3.5
(on-functionally cohbereni module) are overexpressed in 8 prewnonize as compared 10 controls but not
differentinlly affected in active Ti3. Thus by retaining the complexily and magnitude of the dets, yei
organizing and reducing the dimension of the complex data, it is possible {o distinguish different infectious

and inflammatory discases by franseripliotial profiles of Mood (Chaussabel, 2008, Immunity).

Tho present invention identifies a discreet differential and reciprocal dalaset of transeriptional signatutes in

the blood of lastent and aclive 'TB patients. Specifically, active TB patients showed an over-
" capression/reprosentation of genes it functional TFN-inducible, inflammatory and myeloid modules, which ™™

on the other hand were down-regulated/underrepresented In lalent TB. Active T patients showed and

mcreased expressionfover-representation of immunomedulatory genes PDL-1 and PDL-2, whick may

contribute o the immunopathopencsiz in TR, Blood from latemt TB patienls showed an over

expression/reptesentation of gones within a cytotoxic modale, which may conidbite fo the protective
response that contains the infeclion with M. fuberentosis in these paticnts and gould provide biomarkers for
testing efficacy of vaccinalions in clinical trials, We believe the suceess of our prelithinary study is schicved
by the siricl clinicat crileein we have employed, accompanying imasene resciivily studies fo support
atiribution of laency, improved guality of RNA colfection and iselation, advanced bigh throughpat whole
genome microanay platform, end sophisticated data minlng teols to retain the magnitude of the gene
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expression I whh an accessible format {Chaussabel e ol, submilled). Such findings will be of value as
disprosiics of latent and aclive TB, may vield insights inta the potential mechanisms of immune protestion
(Latent TB) vorsus immune pathopenesis (Active T, underlying these stanscriptionat diflerences, and the
design of novel therapies for protection or in the design of immune therapeutics in active TB to achieve more
rapid sore with anti-mycobacterial drups.

i is contemplated that any embodimont discussed in this specification can be implemerded with respest o
any method, kU, reagent, or composition of the fnvention, and viee versa, Furthermore, compositions of the

invention can be used i achieve metheds of the invenlion.

11 will be understood that particular embodiments described herein are shown by way of illustration and not
as lmitations of the invention. The principal features of this invention can be employed in varions
embodiments withowt departing from the seope of the invention. Those skilled in the art will recognize, or he
able to asceriain using no more than routine experimentation, numerous equivalents to the specific

procedures desctibed herein, Such equivatents are considered o be within the seope of this invention and are
covered by the ¢kaims.

All publications and patent applications mentioied in the specification are indicative of the evel of skill of
those skitled in the arl 1o which this invention pertains, All publications and patomt applications are herein
incorporated by reference to the same exfen! as iff ench individoal publication or patent application was

specifically and hidividoally indicated 1o be incerporated by referonee,

The use af the ward “&™ or “an* when used in conjunclion with the term “compriging” in the claims andfor
the specification may mean "one,” bl il is alse consisternt with ihe meaning of “one or more,™ “at lcast ong,”
and “one or more that one.™ The use of the {erm “or™ i the claims is used 1o mesn “anddor’ unless explicitly
indicated 1o refer 1o alernatives only or the altematives are mutually exchisive, although the disclosure
supponts o definition that refers (o only alteratives and “andfor,”  Throughow this application, the term
“ahout” is used to indicale that a value includes the inkterent varintion of error for the device, the method

being enmployed Lo determing (he valae, or The vanilion that exists snong the siidy silpecls,

As used in this specification and claim(s), the words “comprising” (anel any form of comprising, such o5
“vomnprise” and “comprises™), “heving” (and any form of having, such as “have” and “has"), “including™
{ond any fovm of including, soch as “includes” and “include™) or “coitaining” (and any form of condaining,

such as “containg” and “contaln™) are inclusive or opet-ended and de not exclude additional, unrecited

clements or mothod sieps,

The term “or combinations thercof™ as used herein refers to all permyutations and combinations af fhe listed
ilems preceding the tenn, For example, “A, B, €, or combinations thereo?™ is intended to include a1 feast one
of: A, B, €, AlL, AC, BC, or ABC, ane if order is importand in a partioular comdext, alse BA, CA, CR, CRA,
BCA, ACI, BAC, or CAR. Continuing with this exsmple, expressly inchuded we combinations thal comtain
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repedts of ong or more item or term, such as B, AAA, MB, BRC, AAABCCCC, CRBAAA, CABARBE, and
so forl. The skilled artism will understand that typicatly there s no Iimit on the number of items or 1etrns in
any combination, wiless otherwise apparent from the content,

All of the compositions and/or wethods diselosed and claimed herein can be made and execvted withon]
undue experimentation in lgld of he present disclosure.  While the compositions and methods of this
inventlon have beeat deseribed in torns of preferred embodiinents, it will be apparont to those of skill in the
art that vartations may bo applied to the compositions andfor methods and in the steps or in the sequence ol
steps of the tethad describod hereln withowt departing {rom the concepl, spirit and scope of the invention.
All such similar substitutes and modifications apparent 1o those skilled in the art are deemed (o be within the

sy, seupe 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 _léteﬁt 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 différentiate between active and latent
infection, 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.

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 treatment 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 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.
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1. 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.
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 ahd active TB patients using two or
more of the following 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, 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, TH, 7L, TM,
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 8F.
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, wherein the gene
expression dataset comprises genes in modules M1.2, 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 M3.9;

generating a gene cluster dataset comprising the differential expression of genes between

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.
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.
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: ST3GALG6, PAD14, TNFRSF12A, VAMP3, BR13, RGS19, PILRA, NCF1, LOC652616,
PLAUR(CD87), SIGLECS, B3GALT7, IBRDC3(NKLAM), ALOXSAP(FLAP), MMP9,
ANPEP(APN), NALP12, CSF2RA, IL6R(CD126), 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.
28. The method of claim 19, further comprising of determining the expression levels of the
genes: ABCG1, SREBF1, RBP7(CRBP4), C220rf5, FAM101B, S100P, LOC649377, UBTDI,
PSTPIP-1, RENBP, PGM2, SULF2, FAM7A1, HOM-TES-103, NDUFAF1, CESI1, CYP27Al,
FLJ33641, GPR177, MID1IP1(MIG-12), PSD4, SF3A1, NOV(CCN3), SGK(SGK1), CDK5RI,
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.
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30. The method of claim 19, further comprising of determining the expression levels of the
genes: PSMB8(LMP7), APOL6, GBP2, GBPS5, GBP4, ATF3, GCHI, VAMPS5, WARS, LIMK1,
NPC2, IL-15, 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, GSDMDCI1(DF5SL)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, CDS52(CDWS52), [3890241](ZN404),
MCCCI(MCCA/B), SOX8, SYNJ2, FLI21127, 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](PIP5K2A),
AMFR, FLJ22471, CRAT(CAT1), 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, wherein the gene expression
dataset comprises 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;

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.
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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 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 comprises 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 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.
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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 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, 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, wherein the gene
module dataset comprises 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.

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, wherein the gene module dataset comprises genes in
modules M1.2, 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.





