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ANXA3: annexin A3 SEQ ID NO:74 
1 gggtggggaa gcttagagac cqgtgaggga gcagagctgg gg.cgc.ctgtg tacagggata 
61 

121 
181 
241. 
301 
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601 
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841 
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961 
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1141 
1201. 
1261 
1321 
1381 
1441 
15O1 
1561. 
1621 

gag.cCCggCg 
gag toga.gag 
Ccagogcgga 
citcgcacacc 
gtgggatato 
ctittagcc.ca 
tgagaaaatg 
talaggaatat 
tggccactitt 
gCagctaaag 
aactaccagg 
gaagagtctt 
gactittggca 
agatgcc.cag 
cactgagatc 
aaatatCagC 
agaCttactg 
actgcatcga. 
gtc.ca.gatca 
titcc.ctatat 
aatctgtggit 
cccaa.cagot 
caacttgttgt 
ttattittaga 
aaagatctgC 
tetctacticca 
aaaaaaaaaal 

gCagCagggC 
gCCggaggag 
gcacctg.cgc 
agitttcc.ccc 
atggcatcta 
toagtggatg 
citcatcagoa 
Caagcagoat 
gagCatctoa 
aaatcCatga 
acaagCaggC 
ggagatgaca 
gatggcagaa 
attctotata 
ctgttgtttaa. 
Caaaaggaca 
ttggCCatag 
gCCttgaagg 
gaaattgacc 
toagcaatta 
ggagatgact 
ccaccittact 
toctaacagg 
gcatctoatt 
alactactatc 
ttaalatatala 
alalala 

gCggCttCCC 
gggCaggagg 
cc.gcggctga 
accg.cgctitt 
tCtgggttgg 
ctgaagctat 
ttctgactga 
atggaaagga. 
tggtggCCCt 
agggCQC9gg 
aaatgaagga 
ttagttc.cga. 
gagatgaaag 
aagctggtga 
ggagcttitcc 
ttgttggacag 
ttaattgttgt 
gtattggaac 
ttttggacat 
aatcggatac 
galaccaagaa 
tottctoata 
aattittcatt 
tataatgtag 
Caacttatat 
agcaagataa. 

FIG 1B 
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tttCCCgggg 
aaggggtgCg 
caccittcgct 
ggattagtgt 
acaccgagga 
totagaaag.ca 
gaggtoaaat 
gctgaaagat 
agtgactCca 
aacaaacgaa 
tatictottcaa. 
aacatctggit 
totgaaagtg 
gaacagatgg 
tdaattaaaa. 
Cataaaagga 
gaggalacacg 
tgatgagttt 
tCgalacagag 
ttctggagac 
gataatctoc 
ctatttalaga 
gttctataac 
cagotcatala 
ttctgctttc 
taaaaattgt 

CCtgggg.ccg. 
gtc.gcgatCc 
cgcagtttgt 
gatctoagct 
acagtaagag 
atcagaggaa 
gCacagoggC 
gactitgaagg 
CCagcagtCt 
gatgCCttga 
gcctattata 
gactitccgga 
gatgagcatc 
ggcacggatg 
ctaacatttg 
gaattatctg 
ccggccttitt 
actctgaacc 
ttcaagaa.gc. 
tatgaaatca 
aaaggtoccac 
gaacaa.gcaa. 
alaccala Calaca 

atgaaattga 
aaagttalaga 
tgcttttgtt 

US 201S/O141286 A1 

caatcaggtg 
ggaCCCggag 
togcagttta 
Caaggcaaag 
attatccaga 
ttggaactga 
agctgattgt 
gtgatctotC 
ttgatgcaaa 
ttgaaatctt 
cagtatacaa 
aagctctgtt 
tggccaaaca 
aagacaaatt 
atgaatacag 
ggcattttga 
tagCCgaaag 
gaataatggit 
attatggcta 
cacticittaaa. 
gatgggctitt 
atataaacag 
aaag.cgatta 
aaatgg tatt 
atctittatag 
aaaagtaaaa 
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CLEC4D: C-type lectin domain family 4, member D (SEQ ID NO:75) 
1 ctittgaaaaa gacttcttitt gagctaactt tottatactg gtacctttct aatctoacta 
61 
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181 
241 
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361 
421 
481 
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6O1 
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901 
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18O1 
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calatatgtaa 
aatatactict 
gactaattag 
ccagotgata 
tgcaagttgt 
Caagttagag 
tgaagggagc 
tttitc.citct 
ggccCatctg 
tagacggctt 
ggtggaccag 
citctcaggga 
tgttccttgt 
gaaactcaga 
agaatgtacg 
ataatggtot 
tgttgttgttgta 
citttcttagt 
ggaagaatag 
tottaaaatt 
attgcaa.gca 
citttittaatg 
gtggaatagt 
aatttacttic 
ttaaacaaag 
totaccttcac 
ttcc.ctttgg 
Ctggataaaa 
gaatagaaaa 
tgtataacta 
tttctggtgc 
gtggtotttc 

cattggtgtt 
gggggaaaaa. 
acaatggggc 
cctitcggitta 
ttggtgactc 
caccatgcaa 
acctggaact 
actgacaa.ca 
atgaccatca 
toctattitcc. 
acgc.cattta 
gaaaactgtg 
aactittgaag 
aagtggtCct 
tgcgtcattg 
tttittattitt 
gataatgtgg 
agtatttcaa 
cgtgaataat 
Caaagatggg 
citttaaagat 
toagtcatta 
totgaattat 
ttacticcacc 
toctitcaatt 
attgttagtt 
tatcacagga 
titt Cittaatt 
taatcacatt 
tagtttgaac 
atgaaacatt 
ttaaaaaaaa. 

cgatctoaag 
aaatagaa.ca 
tagaaaaacC 
ttgctgtagt 
atcaca actt 
agctcaaatg 
gttgtccitat 
agacgtgggc 
gCacggaag C 
ttggacittag 
acccacgcag 
ttgttcttgt 
caagtaggat 
tgttgatggaa 
galacacagaa 
gtttgattca 
tttttgtatg 
ggtgtttact 
goaatctott 
attattoctaac 
ttgaaaccac 
caattacatt 
gotgttctac 
caacacgttt 
ctacagcaga 
catgacagac 
agttactggg 
gtttgaagta 
ttcaaccCat 
tagcaaggaa 
aattgcaaag 
aaaaaaaaaa. 

FIG. 1 C 

tatttctgaa 
aattcttgcc 
toaaagtaaa. 
tittcatctta 
ttcacgctgt 
Catcaaagag 
tgactggaga. 
tgaga.gtgaa 
tgagcagaac 
agatgagaat 
agtattotgg 
ttatalaccala 
ttgtaaaata 
agagaaaaga 
aacatgctgg 
titcgagacala 
gtgtttgatg 
tttcaattgg 
tgtcatttitt 
tgg tagtggit 
atttittattg 
gCatgaggaa 
agatagaaaa. 
ttgcaaag.ca 
ggaaataaaa. 
cCaggtgtgc 
gattactcga. 
acattg tatt 
ttatacaaat 
gittattgttt 
ggcagtcaca 
aaaaaaaaaal 

tatattoccc. 
gtoctgacca 
Ctggaaggag 
cittctdagtg 
aagagaggca 
aaatcagaac 
gcctitccagt 
aggaactgtt 
tittattatto 
gccalaaggto 
cataagaatg 
gataaatggg 
cCtggaacaa. 
aaalaccalatt 
ttcatacago 
Catgtgttgta 
gaaggaataa. 
tgtgcactga 
cc.ccttctda 
gcatcatttit 
tttgatgttt 
aattittitcca 
aaagttccaaa 
agaagttctitt 
toccccagaa 
ttcattagag 
CctCattact 
cgtgtttgca 
tgttaatgtt 
tgacaaccag 
toCaactitta 
aaaaaaaaaal 

tatccacaga 
ttgaacaaga 
gcatgcatcc 
totgtttitat 
Caggagtgca 
tgaaaagtgC 
ccaactgcta 
cagggatggg 
agtttctgga 
agtgg.cgttg 
aacccgacaa 
cctggaatga 
cattgalacta 
agaataaggc 
gtttittagtc 
tgttgttgttgttg 
totttctttg 
atgcatgitat 
gactcittagc 
talacccalaat 
catttitcaga 
gaacaa.cagt 
tgcctittaaa 
gtaagacacc 
gccalaagggC 
atalacataca 
tagctaacga. 
ttattaattit 
totttagagc 
aaattatgct 
ataaaatatg 
alala 
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PRRG4: proline rich Gla (G-carboxyglutamic acid) 4 (transmembrane) (SEQ ID 
NO:78) 
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1 cccggaccga ggcaggacct caccc.cgcgc gtgttcc.ccg gg.cgc.ccctC togcgalacccc 
61 

121 
181 
241 
3O1 
361 
421 
481 
541 
6O1 
661 
721 
781 
841 
901 
961 

1021 
1081 
1141 
1201. 
1261 
1321 
1381 
1441 
15O1 
1561 
1621 
1681 
1741 
1801 
1861 
1921 
1981 

agg.ccctitcc 
gCgtCGCCga 
aagaagagcc. 
CagttgcCag 
ggggtttcct 
tacatcaaaa. 
tCtggagctC 
tgaggaa.gc.c 
ttcagotaaa 
ccttctgact 
citatctttgt 
aagggggagg 
attgcc.gc.ct 
Cagaaaacac 
atttaaaaaa. 
tttgttgttat 
ggcCaggagt 
aaaaattacc 
aggagaattg 
ttccagcctg 
gaaaagaaga 
gaagaagaag 
caaggaataa 
gacctgaact 
taagaagaaa 
aaagagcata 
tttcttgttgt 
ggctgggCgc 
tCacctgagg 
aaaatacaaa 
aggctgaggit 
tgccattgca 
aaaaaaaalala 

CaggitttgCg 
ggtttgaggg 
totggcc.cgg 
actatgttta 
cattgcgcaa. 
gaagaagcaa. 
ttcactc.ccg. 
agagagattit 
ggaccalacca 
ggattaattg 
atcactaagt 
cacacticcict 
tctgtggagg 
agtgtttcac 
totatgtctc 
ttgataggCC 
tcgagaccag 
tagg.cgtcat. 
citcgaacctg 
gg.cgacagag 
agaaaagaga. 
aagaagaaga 
aggaagaata 
tgatcattat 
gcacttittitt 
gg tagaatta 
tgaatattaa. 
agtggctCaC 
toaggagttt 
agaaattagc 
gggagaatcg 
citccaacctg 
aaaaaaaaaal 

CgCggggg.cC 
cgc.cggagac 
gggctgctgg 
cgcttctggit 
gaggtoccalaa 
acttitttcat 
gCaacctaga 
ttgttggatga 
caaaatcaga 
Ctgctggagt 
gtaataggct 
ccatcattitt 
atgcaggatt 
CaCCaCCaCC 

totcCatctoa 
gggcatggtg 
cctggccaac 
ggggcatgcc 
ggaggCagag 
calagacitcca 
agaaggagaa 
cCacaaaaga 
agtc.catgta 
cagottgata 
gtaatgtttg 
gtgaactcitt 
aaaagcaagg 
gcctgtaatc 
gag.accagcc 
cagacatgat 
cittgaactcg 
ggcgacagag 
alaaaaaaaaa. 

FIG. 1 F 

atccagaccc 
CgagggCCtg 
aacatgtgcg 
totactcago 
ggcttctaag 
acatagacgc. 
aagaga.gtgC 
agataaaacg. 
tggcaa.caga 
atttittggitt 
acaa.catc.ca 
cagaagacct 
accttctitat 
attatcCtggg 
ctgactacct 
gctcatgcct 
atggtgaaac 
tgtag tocca 
gttgcagtaa 
totcaaaaat 
ggagatgaag 
catgactato 
ctgtaccaca 
agagacttitt 
ttittaatggit 
tggatcctitt 
atgtctaacc 
cca.goactitt 
tggccaacat 
ggcqggtgcc 
ggaggtggag 
tgagacitcca 
alaalala 

tgcggaga.gc 
gCggCCgaag 
gggggacaca 
caactg.ccca 
catgcgggag 
cittctgtata 
aatgaagaac 
attgcattitt 
gagaaaatag 
atttittggat 
tgctCttcag 
gaggaggctg 
galacaggcag 
cacacaaaag 
tgtcattttg 
gtaatcc.cag 
ccggtCtcta 
cctacttggg 
gctgagatCa 
aaaataaaaa. 
gaggaggagg 
calactittitta 
gaagttctgt 
tgactictata 
toaaaaaaaa. 
gtacagataa 
attaagatta 
gggagggata 
ggcaaaaccC 
totaatcc.ca 
gttgtag toga 
totcaaaaaa. 

gaggCCC9ga 
galaccgCCCC 
gtttgtttga 
cagttaccct 
aagaagttgtt 
atagatttga 
tttgcaatta 
ggcaggaata 
atgttatggg 
tacttggcta 
CCgtCtatga 
ccttgtctoc 
tgg.cgctgac 
gatttagggit 
gtataagaaa 
cactittggga 
ctaaaaattc 
aggctgaagc 
cgc.cactgca 
alagaaagaala 
aggagaagga 
tgacaaactg 
ctgcatcttg 
toctitgcagt 
tectittctitat 
aggittataga 
tocaaagttca 
ggtggg.cgga 
cgtctotaca 
gctactgggg 
ggcgagattg 
aaaaaaaaaa. 
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TNFAIP6: tumor necrosis factor, alpha-induced protein 6 (SEQ ID NO:79) 

61 
121 
181 
241 
301 
361 
421 
481 
541 
6O1 
661 
721 
781 
841 
901 
961 

1021 
O81 

1141 
1201. 
1261 
1321 
1381 

cagtcacatt 
cactacaact 
totalaggatgg 
cggtgttgtac 
ggcggtgttgt 
aaaaattgga 
cattgttgaag 
ccgtotcaat 
tggtgg.cgto 
cgaagataac 
gagttttitta 
atatgacagt 
agatgacatc 
gacagctgga 
aggaaaaaat 
CCaCttataa. 
tggaactCct 
aa.gcaataca 
acctcitcata 
tCagtcattt 
attittggaat 
aalacatttitC 
attctatgat 
gtoattittca 

toagccactg 
gacgatatga 
ggattcaagg 
cacagagalag 
gaatttgaag 
tttcatgtct 
cCaggg.ccca 
aggagtgaaa 
tttacagatc 
caaatctgct 
gattittgacc 
tacgatgatg 
atcagtacag 
ggtttcCaaa 
acaagtacta 
aaaaaaaaaa. 

ttgatctoac 
taatttaggg 
atcccactgc 
ttctatttgt 
cctgctcitat 
tgaaatcatt 
atgaatgttt 
taaatattgt 

citctgagaat 
to atcttaat 
atggaattitt 
cacggtotgg 
gcggccatct 
gtgctgctgg 
actgttggatt 
gatgggatgc 
caaagcaaat 
actggcacat 
ttgaagatga 
to catggctt 
gaaatgtcat. 
toaaatatgt 
cittctactgg 
aaggatgatc 
tgttattatt 
aaaattggala 
atagaaataa 
ggtatatgta 
gtacagttitt 
gattattota 
tatgcattat 
tgcaataaat 

FIG. 1 G 

ttgtgagcag 
ttacttattt 
toatalactCC 
caaatacaag 
cgcaacttac 
atggatggct 
tggaaaaact 
ctattgctac 
ttittaaatct 
tagactCaag 
cc.caggttgc 
tgtgggalaga 
gaccttgaag 
tgcaatggat 
aaataaaaac 
aaaaaCaCa 

aacatttatt 
aatataggaa 
caag.cgittaa 
tatatgtacc 
gtattatact 
Caaaaa.catg 
ttaa.gc.ctgt 
atccttgaac 

cc.cctaa.cag 
citcttgctat 
atatggcttg 
citcaccitacg 
aagcagotag 
aagggcagag 
ggcattattg 
aaccoacacg 
ccaggctitcc 
tatggtoagc 
ttggctgatt 
tactgtggag 
tttctaagtg 
cctgtatcca 
tttittagctg 
gtgtttatgt 
tattatttitt 
actittaaacg 
catttitcata 
tatatgtatt 
ttttalaatct 
attittaaa.ca 
citctattgtt 
aCaaaaaaaa. 

gctgttactt 
gggalagacac 
aacgagcago 
cagaagctaa 
aggcago.ca.g 
ttggataccc 
attatggaat 
caaaggagtg 
caaatgagta 
gtattoacct 
atgttgaaat 
atgagctitcc 
atgcttcagt 
aatcCagtCa 
gaagatttag 
tggaatctitt 
ctaaatgttga 
agaaaatgaa 
tttittittctt 
tgcatttgaa 
tgaacttitat 
gctgtcaaaat 
ggaattitcag 
aaaaaaaaaa. 
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VNN1: vanin 1 (SEQ ID NO: 80) 
1 cattggacitt cagoatgact actoagttgc cagottacgt ggcaattittg cittittctatg 
61 

121 
181 
241 
3O1 
361 
421 
481 
541 
6O1 
661 
721 
781 
841 
901 
961 

1021 
1081 
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1201. 
1261 
1321 
1381 
1441 
15O1 
1561. 
1621 
1681 
1741 
18O1 
1861 
1921 
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2041 
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2161 
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2281 
2341 
24O1 
2461 
2521 
2581 
2641 
2701 
2761 
2821 
2881 
2941 
3OO1 
3061 

tCtcaagagc 
tgccCaatgc 
atctggaCat 
tgactCcaga 
tggaggaCat 
gccagaccCC 
tggcaaatat 
gcc.gttacca 
accatalagca 
ttgttgactitt 
tocatgatcc 
cagottggat. 
tgggcatgag 
gaagtggcat 
agggaaaact 
ggactitccta 
ctgtctttitt 
tttgtcagaa 
aagtgtacgc 
agatttgtac 
aaa.cagottc 
totttcctga 
Ctgacggacg 
ttgggaggtt 
Caagaataat 
ttgactittitt 
ttggtc.cggg 
CellaCaCaCa 

ttaaaaaact 
tatcacalaat 
ataaaattta 
tattocagotc 
taalacaatac 
aagcacctica 
attaggatag 
caa.caggcac 
agalaga gagg 
tccalaalacta 
aggcagocct 
ttctactgta 
gggtoctoaa 
accattagat 
tagatattta 
cacaactcag 
tgagcactaa 
gCactgttgca 
gccagoaaaa. 
ctatatoatc. 
catttgctitt 
ggaatcCtca 
ttgatgttgtt 

cagctgcCag 
CaccCtaa.ca 
tttggaagga 
agatgctatt 
cc.ca.gacCCt 
agtacaagaa 
tgggga Caag 
attacaiacact 
aalaccttittic 
caataccacc 
tgctgttacc 
gaatgttittg 
ggtoaattitc 
citatgcaccc 
cctcctcitcg 
tgccagcagt 
cgatgaattc 
agatctotgc 
totaggggca 
cctgttgaaa 
taccaggttct 
ggtgttgctg 
cittgtttagt 
gtatgagaag 
aatgctaata 
citctitttitta 
ttaatattat 
cacaccagat 
a tatttgaac 
cittttacgca 
cittacaagga 
tgctgaaaat 
attittgattic 
gaatgttgact 
accotaattic 
aaagggagac 
gccticagaag 
tgagaaataa. 
ggcaaatgaa 
atctgaagct 
gactocaata 
cattgaattc 
atatagoatt 
tgaaacaa.ca 
tatcatagtg 
aagcatgCCC 
catcattttg 
caagaaatat 
ttittcaagac 
gagcaattct 
ggtgataggc 

gacactittca 
cCagtgtctC 
gCgatCacat 
tatggctgga 
galagtaaact 
agacticagot 
aa.gc.catgcg 
gatgttggitat 
atgggtgaaa. 
tttggaagtt 
ttggtgaaag 
ccacatttgt 
cttgcatcca 
aattcttcaa 
caactggatt 
atagaag.cgc 
actitttgttga 
tgtcatttaa 
tttgacggac 
tgtaaaacga 
gaaatgttct 
agtgaaaatc 
ctgaa.gc.cala 
gactgggcat 
gttatagoac 
tttgggataa 
cctctagtat 
alatataaact 
attggtctitt 
gaagaaataa. 
ggctgctcitt 
ttccaatgac 
tcttgttgggit 
gtatttggag 
aatatgactg 
catalaggaga 
aalaccalacc 

atttctattg 
toaaagaccc 
toaacaaaag 
gacactcitta 
citctggaatt 
gtgtgttcta 
toatttaagc 
Ctgttgatgat 
ttctgcacag 
agacaaacat 
ttgagtaaaa 
ctaatagaaa. 
ctg. tattotc 
ttgaattatt 

FIG. H. 
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ttgcagctgt 
gtgaggaggc 
Cagcagcaga 
acttcaa.ca.g 
ggatcCCCtg 
gCctggccala 
attaccagtga 
ttgattctora 
atcaattcaa. 
ttggcattitt 
atttccacgt. 
cagotgttga 
acatacatta 
gagcatttca 
cccacccatc 
totcatcagg 
agctoacagg 
gctacaaaat 
tgcacactgt 
ctaatttaala 
CCCtcagtgg 
agcttgcacc 
catccggacc 
caaatgctitc 
ctattg tatg 
tittaaaaaat 
aagttgaatta 
taataa atta 
Cttggacgtg 
aalactacggg 
gttaccactt 
tttgtttgtt 
tgataatgtc. 
acagggtCtt 
atgatcataa 
cacagaggaa 
tgccalacacc 
tttaagtcac 
attcctgttc 
gcttacctgg 
aagaaggatt 
agaaalaccag 
ttittagtaac 
caaaatatoet 
ggacaattac 
gaga.gcaa.gg 
ttttgttggca 
toccittgttc 
ataagaaag.c 
altataattitc 
aaaaactitca 

ttatgagcat 
tttggcatta 
totagggtgcg 
ggactCtcto 
taataatcgt. 
gaacaactct 
toctoragtgt 
aggaaaactg 
tgtacccaag 
cacatgctitt 
ggacaccata 
attoccactical 
cc.cctcaaag 
ttatgatatg 
ccattctgca 
aaacaaggaa 
agttgcagga 
gtotgagaac 
ggaaggg.cgc 
cacttgcggit 
cacttitcgga 
tggaga attt 
tgtcttaa.ca 
atcaggccto 
ctCattaagt 
gatggatgag 
ctagtttcto 
totgttaatg 
agctaattat 
tagaaaacat 
ttattatatt 
tgcticttitta 
toccCaaaat 
taaagaggta 
aagaa.gaggc 
ggacalactict 
ttgatcttgg 
ccagtCcatg 
citctc.cccac 
taagaatatt 
gctgatggat 
agagtc.ccat 
agcagaatct 
cc.caactgac 
a tagtaccga. 
cacttgcagt 
gatgtttittc 
ttittgggtga 
ccataatgta 
aatgtaaaac 
aaaaaaaa. 
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gCagcgatat 
atgaatcgga 
catattattg 
tacccatatt 
aacagatttg 
atctatgttg 
cc.ccctgatg 
gtggCacgct 
gagcctgaga. 
gatatactict 
gtattoccaa 
gcttgggcta 
aaaatgacag 
aagacagaag 
gtggtgaact 
tittaaaggca 
aattatacag 
ataccaaatg 
tattatctac 
gacticagotg 
accCagtatg 
Caggtgttcaa. 
gtaactctgt 
acagoa caag 
tgg tagaata 
aaaagaaaga 
tittatttaga 
tagattittat 
atcaaataag 
aagaactato 
acgitatcact 
gttttittacc 
ttacatgttg 
aaataagg to 
gagtagggca 
ttacaagcta 
actitccagoc 
gtactttgtt 
cactactgtt 
cagetggtot 
tgatagtgaa 
tittaagaaat 
cittgacatta 
tgatagacitc 
talacagocat 
agtgatctat 
ctaaaaagta 
cattaactga 
tittagaaa.ca 
agaaaa.cata 
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METHOD AND APPARATUS FOR 
DETERMINING A PROBABILITY OF 

COLORECTAL CANCER IN A SUBJECT 

0001. This application is a continuation application of 
U.S. non-provisional application Ser. No. 12/384,914, filed 
Apr. 10, 2009, which itself claims the benefit of U.S. provi 
sional application 61/123,798, filed Apr. 10, 2008 and of U.S. 
provisional application 61/123,831, filed Apr. 11, 2008. The 
entire contents of the non-provisional application and both 
provisional applications are incorporated by reference herein. 

TECHNICAL FIELD 

0002 The disclosure relates to apparatuses, kits and meth 
ods for determining a probability of colorectal cancer in a test 
Subject. More particularly, the disclosure relates to appara 
tuses, kits and methods for diagnosing colorectal cancer in a 
test Subject by measuring a level of one or more gene products 
in blood of the test subject. 

BACKGROUND 

0003 Colorectal cancer causes 655,000 deaths worldwide 
per year, making it the second-leading cause of cancer-related 
deaths. It is the third most frequently diagnosed cancer in men 
and women in the United States and carries an overall popu 
lation lifetime risk of 6%. (American Cancer Society. Cancer 
Facts and Figures. 2008. Atlanta: American Cancer Society). 
The American Cancer Society estimates that about 108,070 
new cases of colon cancer (53.760 in men and 54.310 in 
women) and 40,740 new cases of rectal cancer (23,490 in men 
and 17.250 in women) will be diagnosed in 2008. Of those 
diagnosed, nearly halfare expected to die within five years. In 
the United States in 2008 an estimated 50,000 men and 
women will die of cancer of the colon and rectum. (American 
Cancer Society 2008). This high mortality rate is due at least 
in part to the fact that a large proportion of cancers are 
detected at relatively late stages, such as following onset of 
overt symptoms, when the cancer is more difficult to treat. In 
addition, identification of colorectal cancer at later stages 
concomitantly necessitates harsher treatment. Such as radical 
colostomy. It has been shown that the identification and treat 
ment of colorectal cancer at earlier stages significantly 
reduces the risk of developing more advanced disease, and 
hence risk of death from the disease. Stage at detection is 
critically related to patient Survival. Localized cancers 
(Dukes's Stage A or B) have an excellent prognosis of 82%- 
93% at five years. Regional (Dukes's Stage C) patients have 
a five year survival rates of 55% to 60%; and only 5% to 8% 
of patients with late stage cancer will survive the five year 
span. (O'Connell J. B. Maggard M. Ko CY. Colon cancer 
survival rates with the new American Joint Committee on 
cancer sixth edition staging. JNCI. 2004: 96: 1420-1425). 
Therefore, a test to screen for colorectal cancer so as to allow 
earlier treatment should markedly reduce the incidence of 
advanced-stage colorectal cancer (RansohoffD F. Colorectal 
cancer Screening in 2005: Status and challenges. Gastroenter 
ology. 2005 May: 128(6):1685-95) and decrease the current 
costs to the medical system. Thus, the American Cancer Soci 
ety recommends that all Americans age 50 and older be 
screened regularly for colorectal cancer. Unfortunately, only 
a small fraction of the population at risk is screened for the 
disease (Mitka M. Colorectal cancer screening rates still fall 
far short of recommended levels. JAMA. 2008 Feb. 13: 299 
(6):622), as currently available screening methods require 
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insufficiently available and/or costly resources, are associ 
ated with unacceptably low patient compliance, and/or are 
associated with significant health risks. 
0004 Currently utilized screening technologies to test for 
colorectal cancer include fecal occult blood test (FOBT), 
flexible sigmoidoscopy, double contrast barium enema 
(DCBE), and colonoscopy. The current recommended stan 
dards for screening for colorectal cancer in individuals over 
the age of 50 and who are considered part of an average risk 
population include: an FOBT yearly, a sigmoidoscopy every 
five years, a colonoscopy every ten years and a DCBE every 
five years. For a high risk population where one or more 
family members have had colorectal cancer, a colonoscopy is 
recommended every two years as a follow up to FOBT or 
sigmoidoscopy. Each of these tests Suffers significant disad 
Vantages. Fecal occult blood testing Suffers from low sensi 
tivity, requires significant dietary and other restrictions prior 
to testing and is associated with poor patient compliance. 
Sigmoidoscopy and colonoscopy are more sensitive than the 
other standard methods since they involve direct visualization 
of the lumen of the colon, however these methods are also 
associated with various significant disadvantages. Sigmoido 
Scopy and colonoscopy are both highly invasive procedures 
which cause significant levels of discomfort, causing many 
individuals to opt not to undergo these recommended screen 
ing procedures. Sigmoidoscopy only allows visualization of 
the distal part of the colon and hence cannot detect a relatively 
large fraction of cancers, and colonoscopy, despite allowing 
examination essentially along the entire length of the colon, is 
associated with a significant failure rate for detection of col 
orectal cancer. In addition, sigmoidoscopy and colonoscopy 
are costly, are insufficiently available, and may result in 
potentially lethal complications, such as accidental intestinal 
perforation. 
0005 Various approaches have been proposed in the prior 
art for colorectal cancer testing using identification and 
analysis of markers of this disease in blood (reviewed in 
Hundt S. et al. Blood markers for early detection of colorectal 
cancer: a systematic review. Cancer Epidemiol Biomarkers 
Prey. 2007 October; 16(10): 1935-53). Such approaches, if 
Successful, would have the advantage of circumventing criti 
cal disadvantages of the standard prior art methods, by virtue, 
for example, of being relatively non-invasive, minimally 
cumbersome, essentially risk-free and hence likely to be asso 
ciated with increased patient Screening compliance rates. 
However, none of these approaches has demonstrated an opti 
mal capacity for diagnosing colorectal cancer. 
0006 Thus, there is a longstanding and urgent need for an 
improved method of determining a probability of colorectal 
cancer in a subject based on analysis of blood markers. 

SUMMARY 

0007. The invention discloses novel methods, apparatuses 
and kits for determining a probability of colorectal cancer in 
a Subject, based on novel blood markers of colorectal cancer. 
This use can be effected in a variety of ways as further 
described and exemplified herein. 
0008 According to one aspect of the invention there is 
provided a method of determining a probability that a human 
test Subject has colorectal cancer as opposed to not having 
colorectal cancer, the method comprising, for each gene of a 
set of one or more genes selected from the group consisting of 
ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and 
VNN1: (a) determining a level of RNA encoded by the gene 
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in blood of the test subject, thereby generating test data; (b) 
providing positive control data representing levels of RNA 
encoded by the gene in blood of human control Subjects 
having colorectal cancer, and providing negative control data 
representing levels of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer; and (c) 
determining a probability that the test data corresponds to the 
positive control data and not to the negative control data, 
wherein the probability that the test data corresponds to the 
positive control data and not to the negative control data 
represents the probability that the test subject has colorectal 
cancer as opposed to not having colorectal cancer. 
0009. According to another aspect of the invention there is 
provided a method of determining a probability that a human 
test Subject has colorectal cancer as opposed to not having 
colorectal cancer, the method comprising: (a) determining a 
level of RNA encoded by a ANXA3 gene in blood of the test 
Subject, thereby generating test data; (b) providing positive 
control data representing levels of RNA encoded by the gene 
in blood of human control Subjects having colorectal cancer, 
and providing negative control data representing levels of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer, and (c) determining a probabil 
ity that the test data corresponds to the positive control data 
and not to the negative control data, wherein the probability 
that the test data corresponds to the positive control data and 
not to the negative control data represents the probability that 
the test Subject has colorectal cancer as opposed to not having 
colorectal cancer. 

0010. According to yet another aspect of the invention 
there is provided a method of determining a probability that a 
human test Subject has colorectal cancer as opposed to not 
having colorectal cancer, the method comprising: (a) deter 
mining a level of RNA encoded by a CLEC4D gene in blood 
of the test Subject, thereby generating test data; (b) providing 
positive control data representing levels of RNA encoded by 
the gene in blood of human control Subjects having colorectal 
cancer, and providing negative control data representing lev 
els of RNA encoded by the gene in blood of human control 
Subjects not having colorectal cancer; and (c) determining a 
probability that the test data corresponds to the positive con 
trol data and not to the negative control data, wherein the 
probability that the test data corresponds to the positive con 
trol data and not to the negative control data represents the 
probability that the test subject has colorectal cancer as 
opposed to not having colorectal cancer. 
0011. According to one aspect of the invention there is 
provided a method of determining a probability that a human 
test Subject has colorectal cancer as opposed to not having 
colorectal cancer, the method comprising: (a) determining a 
level of RNA encoded by a IL2RB gene in blood of the test 
Subject, thereby generating test data; (b) providing positive 
control data representing levels of RNA encoded by the gene 
in blood of human control Subjects having colorectal cancer, 
and providing negative control data representing levels of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer, and (c) determining a probabil 
ity that the test data corresponds to the positive control data 
and not to the negative control data, wherein the probability 
that the test data corresponds to the positive control data and 
not to the negative control data represents the probability that 
the test Subject has colorectal cancer as opposed to not having 
colorectal cancer. 
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0012. According to still another aspect of the invention 
there is provided a method of determining a probability that a 
human test Subject has colorectal cancer as opposed to not 
having colorectal cancer, the method comprising: (a) deter 
mining a level of RNA encoded by a LMNB1 gene in blood of 
the test Subject, thereby generating test data; (b) providing 
positive control data representing levels of RNA encoded by 
the gene in blood of human control Subjects having colorectal 
cancer, and providing negative control data representing lev 
els of RNA encoded by the gene in blood of human control 
Subjects not having colorectal cancer; and (c) determining a 
probability that the test data corresponds to the positive con 
trol data and not to the negative control data, wherein the 
probability that the test data corresponds to the positive con 
trol data and not to the negative control data represents the 
probability that the test subject has colorectal cancer as 
opposed to not having colorectal cancer. 
0013. According to a further aspect of the invention there 

is provided a method of determining a probability that a 
human test Subject has colorectal cancer as opposed to not 
having colorectal cancer, the method comprising: (a) deter 
mining a level of RNA encoded by a PRRG4 gene in blood of 
the test Subject, thereby generating test data; (b) providing 
positive control data representing levels of RNA encoded by 
the gene in blood of human control Subjects having colorectal 
cancer, and providing negative control data representing lev 
els of RNA encoded by the gene in blood of human control 
Subjects not having colorectal cancer; and (c) determining a 
probability that the test data corresponds to the positive con 
trol data and not to the negative control data, wherein the 
probability that the test data corresponds to the positive con 
trol data and not to the negative control data represents the 
probability that the test subject has colorectal cancer as 
opposed to not having colorectal cancer. 
0014. According to yet a further aspect of the invention 
there is provided a method of determining a probability that a 
human test Subject has colorectal cancer as opposed to not 
having colorectal cancer, the method comprising: (a) deter 
mining a level of RNA encoded by a TNFAIP6 gene in blood 
of the test Subject, thereby generating test data; (b) providing 
positive control data representing levels of RNA encoded by 
the gene in blood of human control Subjects having colorectal 
cancer, and providing negative control data representing lev 
els of RNA encoded by the gene in blood of human control 
Subjects not having colorectal cancer; and (c) determining a 
probability that the test data corresponds to the positive con 
trol data and not to the negative control data, wherein the 
probability that the test data corresponds to the positive con 
trol data and not to the negative control data represents the 
probability that the test subject has colorectal cancer as 
opposed to not having colorectal cancer. 
0015. According to still a further aspect of the invention 
there is provided a method of determining a probability that a 
human test Subject has colorectal cancer as opposed to not 
having colorectal cancer, the method comprising: (a) deter 
mining a level of RNA encoded by a VNN1 gene in blood of 
the test Subject, thereby generating test data; (b) providing 
positive control data representing levels of RNA encoded by 
the gene in blood of human control Subjects having colorectal 
cancer, and providing negative control data representing lev 
els of RNA encoded by the gene in blood of human control 
Subjects not having colorectal cancer; and (c) determining a 
probability that the test data corresponds to the positive con 
trol data and not to the negative control data, wherein the 
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probability that the test data corresponds to the positive con 
trol data and not to the negative control data represents the 
probability that the test subject has colorectal cancer as 
opposed to not having colorectal cancer. 
0016. According to further features of the invention 
described below, the determining of the level of RNA 
encoded by the gene in blood of the test subject is effected by 
determining the level of RNA encoded by the gene in a blood 
sample isolated from the test subject. 
0017. According to further features of the invention 
described below, the method of determining the probability 
that the human test Subject has colorectal canceras opposed to 
not having colorectal cancer further comprises determining 
levels of RNA encoded by the gene in blood of a population 
of human Subjects having colorectal cancer, thereby provid 
ing the positive control data representing the levels of RNA 
encoded by the gene in blood of human control Subjects 
having colorectal cancer, and determining levels of RNA 
encoded by the gene in blood of a population of human 
Subjects not having colorectal cancer, thereby providing the 
negative control data representing the levels of RNA encoded 
by the gene in blood of human control Subjects not having 
colorectal cancer. 
0018. According to further features of the invention 
described below, the determining of the probability that the 
test data corresponds to the positive control data and not to the 
negative control data is effected by applying to the test data a 
mathematical model derived from the positive control data 
and from the negative control data, wherein the mathematical 
model is for determining the probability that data represent 
ing a level of RNA encoded by the gene corresponds to the 
positive control data and not to the negative control data. 
0019. According to another aspect of the invention there is 
provided a computer-based method of determining a prob 
ability that a human test Subject has colorectal cancer as 
opposed to not having colorectal cancer, from test data rep 
resenting a level of RNA encoded by a ANXA3 gene in blood 
of the test Subject, the method comprising, for each gene of a 
set of one or more genes selected from the group consisting of 
ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and 
VNN1 computer-implemented steps of: (a) applying to the 
test data a mathematical model derived from positive control 
data representing levels of RNA encoded by the gene in blood 
of human control Subjects having colorectal cancer, and from 
negative control data representing levels of RNA encoded by 
the gene in blood of human control Subjects not having col 
orectal cancer, wherein the mathematical model is for deter 
mining a probability that data representing a level of RNA 
encoded by the gene corresponds to the positive control data 
and not to the negative control data; and (b) outputting the 
probability that data representing a level of RNA encoded by 
the gene corresponds to the positive control data and not to the 
negative control data, wherein the probability that the test 
data corresponds to the positive control data and not to the 
negative control data represents the probability that the test 
Subject has colorectal cancer as opposed to not having col 
orectal cancer. 

0020. According to another aspect of the invention there is 
provided a computer-based method of determining a prob 
ability that a human test Subject has colorectal cancer as 
opposed to not having colorectal cancer, from test data rep 
resenting a level of RNA encoded by a ANXA3 gene in blood 
of the test Subject, the method comprising computer-imple 
mented steps of: (a) applying to the test data a mathematical 
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model derived from positive control data representing levels 
of RNA encoded by the gene in blood of human control 
Subjects having colorectal cancer, and from negative control 
data representing levels of RNA encoded by the gene in blood 
of human control Subjects not having colorectal cancer, 
wherein the mathematical model is for determining a prob 
ability that data representing a level of RNA encoded by the 
gene corresponds to the positive control data and not to the 
negative control data; and (b) outputting the probability that 
data representing a level of RNA encoded by the gene corre 
sponds to the positive control data and not to the negative 
control data, wherein the probability that the test data corre 
sponds to the positive control data and not to the negative 
control data represents the probability that the test subject has 
colorectal cancer as opposed to not having colorectal cancer. 
0021. According to another aspect of the invention there is 
provided a computer-based method of determining a prob 
ability that a human test Subject has colorectal cancer as 
opposed to not having colorectal cancer, from test data rep 
resenting a level of RNA encoded by a ANXA3 gene in blood 
of the test Subject, the method comprising computer-imple 
mented steps of: (a) applying to the test data a mathematical 
model derived from positive control data representing levels 
of RNA encoded by the gene in blood of human control 
Subjects having colorectal cancer, and from negative control 
data representing levels of RNA encoded by the gene in blood 
of human control Subjects not having colorectal cancer, 
wherein the mathematical model is for determining a prob 
ability that data representing a level of RNA encoded by the 
gene corresponds to the positive control data and not to the 
negative control data; and (b) outputting the probability that 
data representing a level of RNA encoded by the gene corre 
sponds to the positive control data and not to the negative 
control data, wherein the probability that the test data corre 
sponds to the positive control data and not to the negative 
control data represents the probability that the test subject has 
colorectal cancer as opposed to not having colorectal cancer. 
0022. According to another aspect of the invention there is 
provided a computer-based method of determining a prob 
ability that a human test Subject has colorectal cancer as 
opposed to not having colorectal cancer, from test data rep 
resenting a level of RNA encoded by a ANXA3 gene in blood 
of the test Subject, the method comprising computer-imple 
mented steps of: (a) applying to the test data a mathematical 
model derived from positive control data representing levels 
of RNA encoded by the gene in blood of human control 
Subjects having colorectal cancer, and from negative control 
data representing levels of RNA encoded by the gene in blood 
of human control Subjects not having colorectal cancer, 
wherein the mathematical model is for determining a prob 
ability that data representing a level of RNA encoded by the 
gene corresponds to the positive control data and not to the 
negative control data; and (b) outputting the probability that 
data representing a level of RNA encoded by the gene corre 
sponds to the positive control data and not to the negative 
control data, wherein the probability that the test data corre 
sponds to the positive control data and not to the negative 
control data represents the probability that the test subject has 
colorectal cancer as opposed to not having colorectal cancer. 
0023. According to another aspect of the invention there is 
provided a computer-based method of determining a prob 
ability that a human test Subject has colorectal cancer as 
opposed to not having colorectal cancer, from test data rep 
resenting a level of RNA encoded by a ANXA3 gene in blood 
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of the test Subject, the method comprising computer-imple 
mented steps of: (a) applying to the test data a mathematical 
model derived from positive control data representing levels 
of RNA encoded by the gene in blood of human control 
Subjects having colorectal cancer, and from negative control 
data representing levels of RNA encoded by the gene in blood 
of human control Subjects not having colorectal cancer, 
wherein the mathematical model is for determining a prob 
ability that data representing a level of RNA encoded by the 
gene corresponds to the positive control data and not to the 
negative control data; and (b) outputting the probability that 
data representing a level of RNA encoded by the gene corre 
sponds to the positive control data and not to the negative 
control data, wherein the probability that the test data corre 
sponds to the positive control data and not to the negative 
control data represents the probability that the test subject has 
colorectal cancer as opposed to not having colorectal cancer. 
0024. According to another aspect of the invention there is 
provided a computer-based method of determining a prob 
ability that a human test Subject has colorectal cancer as 
opposed to not having colorectal cancer, from test data rep 
resenting a level of RNA encoded by a ANXA3 gene in blood 
of the test Subject, the method comprising computer-imple 
mented steps of: (a) applying to the test data a mathematical 
model derived from positive control data representing levels 
of RNA encoded by the gene in blood of human control 
Subjects having colorectal cancer, and from negative control 
data representing levels of RNA encoded by the gene in blood 
of human control subjects not having colorectal cancer, 
wherein the mathematical model is for determining a prob 
ability that data representing a level of RNA encoded by the 
gene corresponds to the positive control data and not to the 
negative control data; and (b) outputting the probability that 
data representing a level of RNA encoded by the gene corre 
sponds to the positive control data and not to the negative 
control data, wherein the probability that the test data corre 
sponds to the positive control data and not to the negative 
control data represents the probability that the test subject has 
colorectal cancer as opposed to not having colorectal cancer. 
0025. According to another aspect of the invention there is 
provided a computer-based method of determining a prob 
ability that a human test Subject has colorectal cancer as 
opposed to not having colorectal cancer, from test data rep 
resenting a level of RNA encoded by a ANXA3 gene in blood 
of the test Subject, the method comprising computer-imple 
mented steps of: (a) applying to the test data a mathematical 
model derived from positive control data representing levels 
of RNA encoded by the gene in blood of human control 
Subjects having colorectal cancer, and from negative control 
data representing levels of RNA encoded by the gene in blood 
of human control Subjects not having colorectal cancer, 
wherein the mathematical model is for determining a prob 
ability that data representing a level of RNA encoded by the 
gene corresponds to the positive control data and not to the 
negative control data; and (b) outputting the probability that 
data representing a level of RNA encoded by the gene corre 
sponds to the positive control data and not to the negative 
control data, wherein the probability that the test data corre 
sponds to the positive control data and not to the negative 
control data represents the probability that the test subject has 
colorectal cancer as opposed to not having colorectal cancer. 
0026. According to another aspect of the invention there is 
provided a computer-based method of determining a prob 
ability that a human test Subject has colorectal cancer as 
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opposed to not having colorectal cancer, from test data rep 
resenting a level of RNA encoded by a ANXA3 gene in blood 
of the test Subject, the method comprising computer-imple 
mented steps of applying to the test data a mathematical 
model derived from positive control data representing levels 
of RNA encoded by the gene in blood of human control 
Subjects having colorectal cancer, and from negative control 
data representing levels of RNA encoded by the gene in blood 
of human control Subjects not having colorectal cancer, 
wherein the mathematical model is for determining a prob 
ability that data representing a level of RNA encoded by the 
gene corresponds to the positive control data and not to the 
negative control data; and (b) outputting the probability that 
data representing a level of RNA encoded by the gene corre 
sponds to the positive control data and not to the negative 
control data, wherein the probability that the test data corre 
sponds to the positive control data and not to the negative 
control data represents the probability that the test subject has 
colorectal cancer as opposed to not having colorectal cancer. 
0027. According to another aspect of the present invention 
there is provided a method of classifying a human test Subject 
as more likely to have colorectal cancer than to not have 
colorectal cancer, the method comprising: (a) determining a 
level of RNA encoded by a ANXA3 gene in blood of the test 
Subject, thereby generating test data; (b) providing negative 
control data representing a level of RNA encoded by the gene 
in blood of human control Subjects not having colorectal 
cancer, and (c) applying to the test data and to the negative 
control data a mathematical formula for generating a value 
indicating whether the level of RNA encoded by the gene in 
blood of the test subject is higher than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer, wherein an indication by the value 
that the level of RNA encoded by the gene in blood of the test 
subject is higher than the level of RNA encoded by the gene in 
blood of human control Subjects not having colorectal cancer 
classifies the test subject as more likely to have colorectal 
cancer than to not have colorectal cancer. 

0028. According to another aspect of the present invention 
there is provided a method of classifying a human test Subject 
as more likely to have colorectal cancer than to not have 
colorectal cancer, the method comprising: (a) determining a 
level of RNA encoded by a CLEC4D gene in blood of the test 
Subject, thereby generating test data; (b) providing negative 
control data representing a level of RNA encoded by the gene 
in blood of human control Subjects not having colorectal 
cancer, and (c) applying to the test data and to the negative 
control data a mathematical formula for generating a value 
indicating whether the level of RNA encoded by the gene in 
blood of the test subject is higher than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer, wherein an indication by the value 
that the level of RNA encoded by the gene in blood of the test 
subject is higher than the level of RNA encoded by the gene in 
blood of human control Subjects not having colorectal cancer 
classifies the test subject as more likely to have colorectal 
cancer than to not have colorectal cancer. 

0029. According to yet another aspect of the present 
invention there is provided a method of classifying a human 
test Subject as more likely to have colorectal cancer than to not 
have colorectal cancer, the method comprising: (a) determin 
ing a level of RNA encoded by a IL2RB gene in blood of the 
test Subject, thereby generating test data; (b) providing nega 
tive control data representing a level of RNA encoded by the 
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gene in blood of human control Subjects not having colorectal 
cancer, and (c) applying to the test data and to the negative 
control data a mathematical formula for generating a value 
indicating whether the level of RNA encoded by the gene in 
blood of the test subject is higher than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer, wherein an indication by the value 
that the level of RNA encoded by the gene in blood of the test 
subject is lower than the level of RNA encoded by the gene in 
blood of human control Subjects not having colorectal cancer 
classifies the test subject as more likely to have colorectal 
cancer than to not have colorectal cancer. 

0030. According to still another aspect of the present 
invention there is provided a method of classifying a human 
test Subject as more likely to have colorectal cancer than to not 
have colorectal cancer, the method comprising: (a) determin 
ing a level of RNA encoded by a LMNB1 gene in blood of the 
test Subject, thereby generating test data; (b) providing nega 
tive control data representing a level of RNA encoded by the 
gene in blood of human control Subjects not having colorectal 
cancer, and (c) applying to the test data and to the negative 
control data a mathematical formula for generating a value 
indicating whether the level of RNA encoded by the gene in 
blood of the test subject is higher than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer, wherein an indication by the value 
that the level of RNA encoded by the gene in blood of the test 
subject is higher than the level of RNA encoded by the gene in 
blood of human control subjects not having colorectal cancer 
classifies the test subject as more likely to have colorectal 
cancer than to not have colorectal cancer. 

0031. According to a further aspect of the present inven 
tion there is provided a method of classifying a human test 
Subject as more likely to have colorectal cancer than to not 
have colorectal cancer, the method comprising: (a) determin 
ing a level of RNA encoded by a PRRG4 gene in blood of the 
test Subject, thereby generating test data; (b) providing nega 
tive control data representing a level of RNA encoded by the 
gene in blood of human control Subjects not having colorectal 
cancer, and (c) applying to the test data and to the negative 
control data a mathematical formula for generating a value 
indicating whether the level of RNA encoded by the gene in 
blood of the test subject is higher than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer, wherein an indication by the value 
that the level of RNA encoded by the gene in blood of the test 
subject is higher than the level of RNA encoded by the gene in 
blood of human control Subjects not having colorectal cancer 
classifies the test subject as more likely to have colorectal 
cancer than to not have colorectal cancer. 

0032. According to yet a further aspect of the present 
invention there is provided a method of classifying a human 
test Subject as more likely to have colorectal cancer than to not 
have colorectal cancer, the method comprising: (a) determin 
ing a level of RNA encoded by a TNFAIP6 gene in blood of 
the test Subject, thereby generating test data; (b) providing 
negative control data representing a level of RNA encoded by 
the gene in blood of human control Subjects not having col 
orectal cancer; and (c) applying to the test data and to the 
negative control data a mathematical formula for generating a 
value indicating whether the level of RNA encoded by the 
gene in blood of the test subject is higher than the level of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer, wherein an indication by the 
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value that the level of RNA encoded by the gene in blood of 
the test subject is higher than the level of RNA encoded by the 
gene in blood of human control Subjects not having colorectal 
cancer classifies the test Subject as more likely to have col 
orectal cancer than to not have colorectal cancer. 
0033 According to still a further aspect of the present 
invention there is provided a method of classifying a human 
test Subject as more likely to have colorectal cancer than to not 
have colorectal cancer, the method comprising: (a) determin 
ing a level of RNA encoded by a VNN1 gene in blood of the 
test Subject, thereby generating test data; (b) providing nega 
tive control data representing a level of RNA encoded by the 
gene in blood of human control Subjects not having colorectal 
cancer, and (c) applying to the test data and to the negative 
control data a mathematical formula for generating a value 
indicating whether the level of RNA encoded by the gene in 
blood of the test subject is higher than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer, wherein an indication by the value 
that the level of RNA encoded by the gene in blood of the test 
subject is higher than the level of RNA encoded by the gene in 
blood of human control Subjects not having colorectal cancer 
classifies the test subject as more likely to have colorectal 
cancer than to not have colorectal cancer. 
0034. According to an additional aspect of the present 
invention there is provided a computer-based method of clas 
Sifying a human test Subject as more likely to have colorectal 
cancer than to not have colorectal cancer, the method com 
prising computer-implemented Steps of: (a) applying to test 
data representing a level of RNA encoded by a ANXA3 gene 
in blood of the test Subject, and to negative control data 
representing a level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer, a math 
ematical formula for generating a value indicating whether 
the level of RNA encoded by the gene in blood of the test 
subject is higher than the level of RNA encoded by the gene in 
blood of human control Subjects not having colorectal cancer, 
and (b) outputting the value, wherein an indication by the 
value that the level of RNA encoded by the gene in blood of 
the test subject is higher than the level of RNA encoded by the 
gene in blood of human control Subjects not having colorectal 
cancer classifies the test Subject as more likely to have col 
orectal cancer than to not have colorectal cancer. 
0035. According to yet an additional aspect of the present 
invention there is provided a computer-based method of clas 
Sifying a human test Subject as more likely to have colorectal 
cancer than to not have colorectal cancer, the method com 
prising computer-implemented steps of: (a) applying to test 
data representing a level of RNA encoded by a CLEC4D gene 
in blood of the test Subject, and to negative control data 
representing a level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer, a math 
ematical formula for generating a value indicating whether 
the level of RNA encoded by the gene in blood of the test 
subject is higher than the level of RNA encoded by the gene in 
blood of human control Subjects not having colorectal cancer, 
and (b) outputting the value, wherein an indication by the 
value that the level of RNA encoded by the gene in blood of 
the test subject is higher than the level of RNA encoded by the 
gene in blood of human control Subjects not having colorectal 
cancer classifies the test Subject as more likely to have col 
orectal cancer than to not have colorectal cancer. 
0036. According to still an additional aspect of the present 
invention there is provided a computer-based method of clas 
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Sifying a human test Subject as more likely to have colorectal 
cancer than to not have colorectal cancer, the method com 
prising computer-implemented steps of: (a) applying to test 
data representing a level of RNA encoded by a IL2RB gene in 
blood of the test Subject, and to negative control data repre 
senting a level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, a mathematical 
formula for generating a value indicating whether the level of 
RNA encoded by the gene in blood of the test subject is lower 
than the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, and (b) output 
ting the value, wherein an indication by the value that the level 
of RNA encoded by the gene in blood of the test subject is 
lower than the level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer classifies 
the test Subject as more likely to have colorectal cancer than to 
not have colorectal cancer. 

0037 According to yet still an additional aspect of the 
present invention there is provided a computer-based method 
of classifying a human test Subject as more likely to have 
colorectal cancer than to not have colorectal cancer, the 
method comprising computer-implemented Steps of: (a) 
applying to test data representing a level of RNA encoded by 
a LMNB1 gene in blood of the test subject, and to negative 
control data representing a level of RNA encoded by the gene 
in blood of human control Subjects not having colorectal 
cancer, a mathematical formula for generating a value indi 
cating whether the level of RNA encoded by the gene in blood 
of the test subject is higher than the level of RNA encoded by 
the gene in blood of human control Subjects not having col 
orectal cancer; and (b) outputting the value, wherein an indi 
cation by the value that the level of RNA encoded by the gene 
in blood of the test subject is higher than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer classifies the test Subject as more 
likely to have colorectal cancer than to not have colorectal 
CaCC. 

0038 According to another aspect of the present invention 
there is provided a computer-based method of classifying a 
human test Subject as more likely to have colorectal cancer 
than to not have colorectal cancer, the method comprising 
computer-implemented steps of: (a) applying to test data 
representing a level of RNA encoded by a PRRG4 gene in 
blood of the test Subject, and to negative control data repre 
senting a level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, a mathematical 
formula for generating a value indicating whether the level of 
RNA encoded by the gene in blood of the test subject is higher 
than the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, and (b) output 
ting the value, wherein an indication by the value that the level 
of RNA encoded by the gene in blood of the test subject is 
higher than the level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer classifies 
the test Subject as more likely to have colorectal cancer than to 
not have colorectal cancer. According to yet another aspect of 
the present invention there is provided a computer-based 
method of classifying a human test Subject as more likely to 
have colorectal cancer than to not have colorectal cancer, the 
method comprising computer-implemented Steps of: (a) 
applying to test data representing a level of RNA encoded by 
a TNFAIP6 gene in blood of the test subject, and to negative 
control data representing a level of RNA encoded by the gene 
in blood of human control Subjects not having colorectal 
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cancer, a mathematical formula for generating a value indi 
cating whether the level of RNA encoded by the gene in blood 
of the test subject is higher than the level of RNA encoded by 
the gene in blood of human control Subjects not having col 
orectal cancer; and (b) outputting the value, wherein an indi 
cation by the value that the level of RNA encoded by the gene 
in blood of the test subject is higher than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer classifies the test Subject as more 
likely to have colorectal cancer than to not have colorectal 
CaCC. 

0039. According to still another aspect of the present 
invention there is provided a computer-based method of clas 
Sifying a human test Subject as more likely to have colorectal 
cancer than to not have colorectal cancer, the method com 
prising computer-implemented steps of: (a) applying to test 
data representing a level of RNA encoded by a VNN1 gene in 
blood of the test Subject, and to negative control data repre 
senting a level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, a mathematical 
formula for generating a value indicating whether the level of 
RNA encoded by the gene in blood of the test subject is higher 
than the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, and (b) output 
ting the value, wherein an indication by the value that the level 
of RNA encoded by the gene in blood of the test subject is 
higher than the level of RNA encoded by the gene in blood of 
human control subjects not having colorectal cancer classifies 
the test Subject as more likely to have colorectal cancer than to 
not have colorectal cancer. 

0040. According to a further aspect of the present inven 
tion there is provided a method of classifying a human test 
Subject as more likely to have colorectal cancer than to not 
have colorectal cancer, the method comprising, for each gene 
of a set of one or more genes selected from the group con 
sisting of ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, 
TNFAIP6 and VNN1: (a) determining a level of RNA 
encoded by the gene in blood of the test subject, thereby 
generating test data; (b) providing negative control data rep 
resenting levels of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer; and (c) 
applying to the test data and to the negative control dataa 
mathematical formula for generating a value indicating, for 
ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1, 
whether the level of RNA encoded by the gene in blood of the 
test subject is higher than the level of RNA encoded by the 
gene in blood of human control Subjects not having colorectal 
cancer, and indicating, for IL2RB, whether the level of RNA 
encoded by the gene in blood of the test subject is lower than 
the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, wherein, for 
ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1, 
an indication by the value that the level of RNA encoded by 
the gene in blood of the test subject is higher than the level of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer classifies the test Subject as more 
likely to have colorectal cancer than to not have colorectal 
cancer, and wherein, for IL2RB, an indication by the value 
that the level of RNA encoded by the gene in blood of the test 
subject is lower than the level of RNA encoded by the gene in 
blood of human control Subjects not having colorectal cancer 
classifies the test subject as more likely to have colorectal 
cancer than to not have colorectal cancer. 
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0041 According to yet a further aspect of the present 
invention there is provided a computer-based method of clas 
Sifying a human test Subject as more likely to have colorectal 
cancer than to not have colorectal cancer, the method com 
prising, for each gene of a set of one or more genes selected 
from the group consisting of ANXA3, CLEC4D, IL2RB, 
LMNB1, PRRG4, TNFAIP6 and VNN1, computer-imple 
mented steps of applying to test data representing a level of 
RNA encoded by the gene in blood of the test subject, and to 
negative control data representing a level of RNA encoded by 
the gene in blood of human control Subjects not having col 
orectal cancer, a formula for calculating a value indicating, 
for ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and 
VNN1, whether the level of RNA encoded by the gene in 
blood of the test subject is higher than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer, and indicating, for IL2RB, whether 
the level of RNA encoded by the gene in blood of the test 
subject is lower than the level of RNA encoded by the gene in 
blood of human control Subjects not having colorectal cancer, 
wherein, for ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 and VNN1, an indication by the value that the level 
of RNA encoded by the gene in blood of the test subject is 
higher than the level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer classifies 
the test Subject as more likely to have colorectal cancer than to 
not have colorectal cancer, and wherein, for IL2RB, an indi 
cation by the value that the level of RNA encoded by the gene 
in blood of the test subject is lower than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer classifies the test Subject as more 
likely to have colorectal cancer than to not have colorectal 
CaCC. 

0042. According to one aspect of the invention there is 
provided a method of diagnosing colorectal cancer in a test 
Subject, the method comprising, for each gene of a set of one 
or more genes selected from the group consisting of ANXA3, 
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1: 
(a) determining a level of RNA encoded by the gene in blood 
of the test Subject, thereby generating test data; (b) providing 
positive control data representing levels of RNA encoded by 
the gene in blood of human control Subjects having colorectal 
cancer, and providing negative control data representing lev 
els of RNA encoded by the gene in blood of human control 
Subjects not having colorectal cancer; and (c) determining a 
probability that the test data corresponds to the positive con 
trol data and not to the negative control data, wherein a 
determination that the test data corresponds to the positive 
control data and not to the negative control data provides an 
indication of colorectal cancer in the test Subject. 
0043. According to a further aspect of the present inven 
tion there is provided a method of diagnosing colorectal can 
cer in a test Subject, the method comprising, for each gene of 
a set of one or more genes selected from the group consisting 
of ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 
and VNN1: (a) determining a level of RNA encoded by the 
gene in blood of the test Subject, thereby generating test data; 
(b) providing negative control data representing levels of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer; and (c) applying to the test data 
and to the negative control data a mathematical formula for 
generating a value indicating, for ANXA3, CLEC4D, 
LMNB1, PRRG4, TNFAIP6 and VNN1, whether the level of 
RNA encoded by the gene in blood of the test subject is higher 
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than the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, and indicating, 
for IL2RB, whether the level of RNA encoded by the gene in 
blood of the test subject is lower than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer, wherein, for ANXA3, CLEC4D, 
LMNB1, PRRG4, TNFAIP6 and VNN1, an indication by the 
value that the level of RNA encoded by the gene in blood of 
the test subject is higher than the level of RNA encoded by the 
gene in blood of human control Subjects not having colorectal 
cancer provides an indication of colorectal cancer in the test 
subject, and wherein, for IL2RB, an indication by the value 
that the level of RNA encoded by the gene in blood of the test 
subject is lower than the level of RNA encoded by the gene in 
blood of human control Subjects not having colorectal cancer 
provides an indication of colorectal cancer in the test Subject. 
0044 According to another aspect of the present invention 
there is provided a method of determining whether a test 
Subject is at an increased risk of having colorectal cancer 
relative to the general population, comprising: a) obtaining a 
test sample of blood from the Subject; and i) determining a 
level of RNA encoded by a annexin A3 (ANXA3) gene in the 
test sample of blood, ii) comparing the level of RNA encoded 
by the gene as determined in step (i) with the level of the RNA 
encoded by the gene in control samples of blood; and b) 
concluding that the Subject is at an increased risk of having 
colorectal cancer relative to the general population if the level 
of RNA encoded by the gene in the test sample of blood is 
higher than in the control samples of blood. 
0045. According to yet another aspect of the present 
invention there is provided a method of determining whether 
a test Subject is at an increased risk of having colorectal 
cancer relative to the general population, comprising: a) 
obtaining a test sample of blood from the Subject; and i) 
determining a level of RNA encoded by a C-type lectin 
domain family 4, member D (CLEC4D) gene in the test 
sample of blood, ii) comparing the level of RNA encoded by 
the gene as determined in step (i) with the level of the RNA 
encoded by the gene in control samples of blood; and b) 
concluding that the Subject is at an increased risk of having 
colorectal cancer relative to the general population if the level 
of RNA encoded by the gene in the test sample of blood is 
higher than in the control samples of blood. 
0046 According to still another aspect of the present 
invention there is provided a method of determining whether 
a test Subject is at an increased risk of having colorectal 
cancer relative to the general population, comprising: a) 
obtaining a test sample of blood from the Subject; and i) 
determining a level of RNA encoded by a interleukin 2 recep 
tor, beta (IL2RB) gene in the test sample of blood, ii) com 
paring the level of RNA encoded by the gene as determined in 
step (i) with the level of the RNA encoded by the gene in 
control samples of blood; and b) concluding that the Subject is 
at an increased risk of having colorectal cancer relative to the 
general population if the level of RNA encoded by the gene in 
the test sample of blood is lower than in the control samples of 
blood. 
0047 According to a further aspect of the present inven 
tion there is provided a method of determining whether a test 
Subject is at an increased risk of having colorectal cancer 
relative to the general population, comprising: a) obtaining a 
test sample of blood from the Subject; and i) determining a 
level of RNA encoded by a lamin B1 (LMNB1) gene in the 
test sample of blood, ii) comparing the level of RNA encoded 
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by the gene as determined in step (i) with the level of the RNA 
encoded by the gene in control samples of blood; and b) 
concluding that the Subject is at an increased risk of having 
colorectal cancer relative to the general population if the level 
of RNA encoded by the gene in the test sample of blood is 
higher than in the control samples of blood. 
0048. According to yet a further aspect of the present 
invention there is provided a method of determining whether 
a test Subject is at an increased risk of having colorectal 
cancer relative to the general population, comprising: a) 
obtaining a test sample of blood from the Subject; and i) 
determining a level of RNA encoded by a proline rich Gla (G 
carboxyglutamic acid) 4 (transmembrane) (PRRG4) gene in 
the test sample of blood, ii) comparing the level of RNA 
encoded by the gene as determined in step (i) with the level of 
the RNA encoded by the gene in control samples of blood; 
and b) concluding that the Subject is at an increased risk of 
having colorectal cancer relative to the general population if 
the level of RNA encoded by the gene in the test sample of 
blood is higher than in the control samples of blood. 
0049 According to still a further aspect of the present 
invention there is provided a method of determining whether 
a test Subject is at an increased risk of having colorectal 
cancer relative to the general population, comprising: a) 
obtaining a test sample of blood from the Subject; and i) 
determining a level of RNA encoded by a tumor necrosis 
factor, alpha induced protein 6 (TNFAIP6) gene in the test 
sample of blood, ii) comparing the level of RNA encoded by 
as determined in step (i) with the level of the RNA encoded by 
the gene in control samples of blood; and b) concluding that 
the Subject is at an increased risk of having colorectal cancer 
relative to the general population if the level of RNA encoded 
by the gene in the test sample of blood is higher than in the 
control samples of blood. 
0050. According to still a further aspect of the present 
invention there is provided a method of determining whether 
a test Subject is at an increased risk of having colorectal 
cancer relative to the general population, comprising: a) 
obtaining a test sample of blood from the Subject; and i) 
determining a level of RNA encoded by a vanin 1 (VNN1) 
gene in the test sample of blood, ii) comparing the level of 
RNA encoded by the gene as determined in step (i) with the 
level of the RNA encoded by the gene in control samples of 
blood; and b) concluding that the Subject is at an increased 
risk of having colorectal cancer relative to the general popu 
lation if the level of RNA encoded by the gene in the test 
sample of blood is higher than in the control samples of blood. 
0051. According to an additional aspect of the present 
invention there is provided a method of determining whether 
a test Subject is at an increased risk of having colorectal 
cancer relative to the general population, comprising: a) 
obtaining a test sample of blood from the subject; and for each 
gene of a set of genes selected from the group consisting of 
ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and 
VNN1, i) determining a level of RNA encoded by the gene in 
the test sample of blood, ii) comparing the level of RNA 
encoded by the gene of the set as determined in step (i) with 
the level of RNA encoded by the gene in one or more control 
samples of blood; and b) concluding that the Subject is at an 
increased risk of having colorectal cancer relative to the gen 
eral population if, for ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 and VNN1, the level of RNA encoded by the gene 
in the test sample of blood is higher than in the control 
samples of blood, and concluding that the Subject is at an 
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increased risk of having colorectal cancer relative to the gen 
eral population if, for IL2RB, the level of RNA encoded by 
the gene in the test sample of blood is lower than in the control 
samples of blood. 
0.052 According to an additional aspect of the present 
invention there is provided a method of diagnosing colorectal 
cancer in a test Subject, comprising: a) obtaining a test sample 
of blood from the Subject; and for each gene of a set of genes 
selected from the group consisting of: ANXA3, CLEC4D, 
IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1, i) determin 
ing a level of RNA encoded by the gene in the test sample of 
blood, and ii) applying to the level of RNA encoded by the 
gene of the set as determined in step (i) and to the level of 
RNA encoded by the gene in one or more control samples of 
blood a mathematical formula for generating a value indicat 
ing whether, for ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 and VNN1, the level of RNA encoded by the gene 
in the test sample of blood is higher than in the control 
samples of blood, and, for IL2RB, the level of RNA encoded 
by the gene in the test sample of blood is lower than in the 
control samples of blood; and b) concluding that there is an 
indication of colorectal cancer in the test subject, if, for 
ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1, 
the value indicates that the level of RNA encoded by the gene 
in the test sample of blood is higher than in the control 
samples of blood, and concluding that there is an indication of 
colorectal cancer in the test subject if, for IL2RB, the value 
indicates that the level of RNA encoded by the gene in the test 
sample of blood is lower than in the control samples of blood. 
0053 According to further features of the invention 
described below, the control samples are from individuals 
who have been diagnosed as not having colorectal cancer. 
0054 According to still another aspect of the invention 
there is provided a kit comprising packaging and containing, 
for each gene of a set of two or more genes selected from the 
group consisting of ACTB, ANXA3, CLEC4D, IL2RB, 
LMNB1, PRRG4, TNFAIP6 and VNN1, a primer set capable 
of generating an amplification product of a polynucleotide 
complementary to RNA encoded, in a human Subject, only by 
the gene. 
0055 According to further features of the invention 
described below, the kit further contains two or more compo 
nents selected from the group consisting of a thermostable 
polymerase, a reverse transcriptase, deoxynucleotide triphos 
phates, nucleotide triphosphates and enzyme buffer. 
0056. According to further features of the invention 
described below, the kit further contains at least one labeled 
probe capable of selectively hybridizing to either a sense oran 
antisense Strand of the amplification product. 
0057 According to further features of the invention 
described below, the kit further contains a computer-readable 
medium having instructions stored thereon that are operable 
when executed by a computer for applying a mathematical 
model to test data representing a level of RNA encoded by the 
gene in blood of a humantest Subject, wherein the mathemati 
cal model is derived from positive control data representing 
levels of RNA encoded by the gene in blood of human control 
Subjects having colorectal cancer, and from negative control 
data representing levels of RNA encoded by the gene in blood 
of human control Subjects not having colorectal cancer, 
wherein the mathematical model is for determining a prob 
ability that data representing a level of RNA encoded by the 
gene corresponds to the positive control data and not to the 
negative control data, and wherein the probability that the test 
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data corresponds to the positive control data and not to the 
negative control data represents the probability that the test 
Subject has colorectal cancer as opposed to not having col 
orectal cancer. 

0058 According to further features of the invention 
described below, the kit further contains a computer-readable 
medium having instructions stored thereon that are operable 
when executed by a computer for applying, to test data rep 
resenting a level of RNA encoded by the gene in blood of a 
human test Subject, and to negative control data representing 
a level of RNA encoded by the gene in blood of human control 
Subjects not having colorectal cancer, a mathematical for 
mula for generating a value indicating, for ANXA3, 
CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1, whether 
the level of RNA encoded by the gene in blood of the test 
subject is higher than the level of RNA encoded by the gene in 
blood of human control Subjects not having colorectal cancer, 
and, for IL2RB, whether the level of RNA encoded by the 
gene in blood of the test subject is lower than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer, wherein, for ANXA3, CLEC4D, 
LMNB1, PRRG4, TNFAIP6 and VNN1, an indication by the 
value that the level of RNA encoded by the gene in blood of 
the test subject is higher than the level of RNA encoded by the 
gene in blood of human control Subjects not having colorectal 
cancer classifies the test Subject as more likely to have col 
orectal cancer than to not have colorectal cancer, and wherein, 
for IL2RB, an indication by the value that the level of RNA 
encoded by the gene in blood of the test subject is lower than 
the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer classifies the 
test Subject as more likely to have colorectal cancer than to not 
have colorectal cancer. 

0059. According to further features of the invention 
described below, the set of one or more genes consists of 
ACTB and one or more genes selected from the group con 
sisting of ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, 
TNFAIP6 and VNN1. 

0060 According to further features of the invention 
described below, the set of one or more genes consists of 
ACTB and ANXA3. 

0061 According to further features of the invention 
described below, the set of one or more genes consists of 
ACTB and CLEC4D. 

0062 According to further features of the invention 
described below, the set of one or more genes consists of 
ACTB and IL2RB. 

0063. According to further features of the invention 
described below, the set of one or more genes consists of 
ACTB and LMNB1. 

0064. According to further features of the invention 
described below, the set of one or more genes consists of 
ACTB and PRRG4. 

0065 According to further features of the invention 
described below, the set of one or more genes consists of 
TNFAIP6 and PRRG4. 

0066. According to further features of the invention 
described below, the set of one or more genes consists of 
ACTB and VNN1. 

0067. According to further features of the invention 
described below, the level of RNA encoded by the gene in 
blood of the test subject is determined via quantitative reverse 
transcriptase-polymerase chain reaction analysis. 
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0068 According to further features of the invention 
described below, the level of RNA encoded by the gene in 
blood of the test subject and the levels of RNA encoded by the 
gene in blood of the control subjects are determined via the 
same method. 

0069. According to further features of the invention 
described below, the set of one or more genes is a set of one or 
more genes selected from the group consisting of ANXA3, 
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1, 
wherein the level of RNA encoded by the gene in blood of the 
test subject is determined as a ratio to a level of RNA encoded 
by ACTB in blood of the test subject. 
0070 According to further features of the invention 
described below, the level of RNA encoded by the gene in 
blood of the test subject and the level of RNA encoded by 
ACTB in blood of the test subject are determined via duplex 
quantitative reverse transcriptase-polymerase chain reaction 
analysis of RNA encoded by the gene and of RNA encoded by 
ACTB. 

0071. According to further features of the invention 
described below, the set of one or more genes consists of 
IL2RB and one or more genes selected from the group con 
sisting of ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 
and VNN1. 

0072 According to further features of the invention 
described below, the set of one or more genes is a set of one or 
more genes selected from the group consisting of ANXA3, 
CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1, and 
wherein the level of RNA encoded by the gene in blood of the 
test subject is determined as a ratio to a level of RNA encoded 
by IL2RB in blood of the test subject. 
0073. According to further features of the invention 
described below, the level of RNA encoded by the gene in 
blood of the test subject and the level of RNA encoded by 
IL2RB in blood of the test subject are determined via duplex 
quantitative reverse transcriptase-polymerase chain reaction 
analysis of RNA encoded by the gene and of RNA encoded by 
IL2RB. 

0074 According to further features of the invention 
described below, the set of one or more genes consists of 
ANXA3. 

0075 According to further features of the invention 
described below, the set of one or more genes consists of 
CLEC4D. 

0076 According to further features of the invention 
described below, the set of one or more genes consists of 
IL2RB. 

0077 According to further features of the invention 
described below, the set of one or more genes consists of 
LMNB1. 

0078. According to further features of the invention 
described below, the set of one or more genes consists of 
PRRG4. 

0079 According to further features of the invention 
described below, the set of one or more genes consists of 
TNFAIP6. 

0080 According to further features of the invention 
described below, the set of one or more genes consists of 
VNN1. 

I0081. According to further features of the invention 
described below, the set of one or more genes consists of 
IL2RB and ANXA3. 
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0082. According to further features of the invention 
described below, the set of one or more genes consists of 
IL2RB and CLEC4D. 
0083. According to further features of the invention 
described below, the set of one or more genes consists of 
IL2RB and LMNB1. 
0084. According to further features of the invention 
described below, the set of one or more genes consists of 
IL2RB and PRRG4. 
0085. According to further features of the invention 
described below, the set of one or more genes consists of 
IL2RB and TNFAIP6. 
I0086 According to further features of the invention 
described below, the set of one or more genes consists of 
IL2RB and VNN1. 

DEFINITIONS 

0087 As will become apparent, preferred features and 
characteristics of one aspect of the invention are applicable to 
any other aspect of the invention. It should be noted that, as 
used herein, the singular form “a”, “an and “the include 
plural references unless the context clearly dictates other 
W1S. 

0088 “Encode'. A polynucleotide, including a gene, is 
said the to “encode' a RNA and/or polypeptide if, in its native 
state or when manipulated by methods well known to those 
skilled in the art, it can be transcribed and/or translated to 
produce the mRNA for and/or the polypeptide or a fragment 
thereof. The anti-sense strand is the complement of such a 
nucleic acid, and the encoding sequence can be deduced there 
from. 
I0089. The term “label” refers to a composition capable of 
producing a detectable signal indicative of the presence of the 
target polynucleotide in an assay sample. Suitable labels 
include radioisotopes, nucleotide chromophores, enzymes, 
Substrates, fluorescent molecules, chemiluminescent moi 
eties, magnetic particles, bioluminescent moieties, and the 
like. As such, a label is any composition detectable by spec 
troscopic, photochemical, biochemical, immunochemical, 
electrical, optical or chemical means. 
0090. As used herein, a “sample” refers to a sample of 
tissue or fluid isolated from an individual, including but not 
limited to, for example, blood, plasma, serum, tumor biopsy, 
urine, stool, sputum, spinal fluid, pleural fluid, nipple aspi 
rates, lymph fluid, the external sections of the skin, respira 
tory, intestinal, and genitourinary tracts, tears, saliva, milk, 
cells (including but not limited to blood cells), organs, and 
also samples of in vitro cell culture constituent. 
0091 Examples of amplification techniques include 
Strand displacement amplification, as disclosed in U.S. Pat. 
No. 5,744.311; transcription-free isothermal amplification, 
as disclosed in U.S. Pat. No. 6,033,881; repair chain reaction 
amplification, as disclosed in WO 90/01069; ligase chain 
reaction amplification, as disclosed in European Patent Appl. 
320 308; gap filling ligase chain reaction amplification, as 
disclosed in U.S. Pat. No. 5,427,930; and RNA transcription 
free amplification, as disclosed in U.S. Pat. No. 6,025,134. 
0092. Examples of a primer of the invention include an 
oligonucleotide which is capable of acting as a point of ini 
tiation of polynucleotide synthesis along a complementary 
Strand when placed under conditions in which synthesis of a 
primer extension product which is complementary to a poly 
nucleotide is catalyzed. Such conditions include the presence 
of four different nucleotide triphosphates or nucleoside ana 
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logs and one or more agents for polymerization Such as DNA 
polymerase and/or reverse transcriptase, in an appropriate 
buffer (“buffer includes substituents which are cofactors, or 
which affect pH, ionic strength, etc.), and at a Suitable tem 
perature. A primer must be sufficiently long to prime the 
synthesis of extension products in the presence of an agent for 
polymerase. A typical primer contains at least about 5 nucle 
otides in length of a sequence Substantially complementary to 
the target sequence, but somewhat longer primers are pre 
ferred. 
0093. The terms “complementary' or “complement 
thereof, as used herein, refer to sequences of polynucle 
otides which are capable of forming Watson & Crick base 
pairing with another specified polynucleotide throughout the 
entirety of the complementary region. This term is applied to 
pairs of polynucleotides based solely upon their sequences 
and does not refer to any specific conditions under which the 
two polynucleotides would actually bind. 
0094. A primer will always contain a sequence substan 

tially complementary to the target sequence, that is the spe 
cific sequence to be amplified, to which it can anneal. 
(0095. In the context of this invention, the term “probe' 
refers to a molecule which can detectably distinguish 
between target molecules differing instructure, such as allelic 
variants. Detection can be accomplished in a variety of dif 
ferent ways but preferably is based on detection of specific 
binding. Examples of such specific binding include antibody 
binding and nucleic acid probe hybridization. 
I0096. The term “gene' as used herein is a polynucleotide 
which may include coding sequences, intervening sequences 
and regulatory elements controlling transcription and/or 
translation. Genes of the invention include normal alleles of 
the gene encoding polymorphisms, including silent alleles 
having no effect on the amino acid sequence of the gene’s 
encoded polypeptide as well as alleles leading to amino acid 
sequence variants of the encoded polypeptide that do not 
Substantially affect its function. These terms also may otpy 
ioSnlly include alleles having one or more mutations which 
affect the function of the encoded polypeptide's function. 
0097. The polynucleotide compositions, such as primers 
of the invention, of this invention include RNA, cDNA, DNA 
complementary to target clNA of this invention or portion 
thereof, genomic DNA, unspliced RNA, spliced RNA, alter 
nately spliced RNA, synthetic forms, and mixed polymers, 
both sense and antisense strands, and may be chemically or 
biochemically modified or may contain non-natural orderiva 
tized nucleotide bases, as will be readily appreciated by those 
skilled in the art. 
0098. Where nucleic acid according to the invention 
includes RNA, reference to the sequence shown should be 
construed as reference to the RNA equivalent, with U substi 
tuted for T. 
(0099. The term “amount” or “level of RNA encoded by a 
gene of the invention, preferably a colorectal cancer biomar 
ker gene described herein, or a housekeeping gene, encom 
passes the absolute amount of the RNA, the relative amount or 
concentration of the RNA, as well as any value or parameter 
which correlates thereto. 
0100. The methods of nucleic acid isolation, amplification 
and analysis are routine for one skilled in the art and examples 
of protocols can be found, for example, in the Molecular 
Cloning: A Laboratory Manual (3-Volume Set) Ed. Joseph 
Sambrook, David W. Russel, and Joe Sambrook, Cold Spring 
Harbor Laboratory: 3rd edition (Jan. 15, 2001), ISBN: 
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0879695773. Particularly useful protocol source for methods 
used in PCR amplification is PCR (Basics: From Background 
to Bench) by M.J. McPherson, S. G. Moller, R. Beynon, C. 
Howe, Springer Verlag, 1st edition (Oct. 15, 2000), ISBN: 
O3.87916OO8. 

0101 “Kit' refers to a combination of physical elements, 
e.g., probes, including without limitation specific primers, 
labeled nucleic acid probes, antibodies, protein-capture agent 
(s), reagent(s), instruction sheet(s) and other elements useful 
to practice the invention, in particular to identify the levels of 
particular RNA molecules in a sample. These physical ele 
ments can be arranged in any way Suitable for carrying out the 
invention. For example, probes and/or primers can be pro 
vided in one or more containers or in an array or microarray 
device. 

0102 Colorectal cancer, also called colon cancer or rectal 
cancer or colorectal carcinoma, is cancer that forms in either 
the colon or the rectum. 

0103) The present invention is useful in a diagnostic prod 
uct or method to detect the level of RNA of genes of interest, 
in particular, the colorectal biomarkers of the present inven 
tion. Accordingly, the invention encompasses the use of diag 
nostic kits based on a variety of methodologies, e.g., PCR, 
reverse transcriptase-PCR, quantitative PCR, microarray, 
chip, mass-spectroscopy, which are capable of detecting 
RNA levels in a sample. The invention also provides an article 
of manufacturing comprising packaging material and an ana 
lytical agent contained within the packaging material, 
wherein the analytical agent can be used for determining 
and/or comparing the levels of RNA encoded by one or more 
target genes of the invention, and wherein the packaging 
material comprises a label or package insert which indicates 
that the analytical agent can be used to identify levels of RNA 
that correspond to a probability that a test subject has colorec 
tal cancer. Such as a probability that the test Subject has 
colorectal cancer as opposed to not having colorectal cancer. 
0104. The present invention therefore provides kits com 
prising degenerate primers to amplify polymorphicalleles or 
variants of target genes of the invention, and instructions 
comprising an amplification protocol and analysis of the 
results. The kit may alternatively also comprise buffers, 
enzymes, and containers for performing the amplification and 
analysis of the amplification products. The kit may also be a 
component of a screening or prognostic kit comprising other 
tools such as DNA micro arrays. The kit may also provides 
one or more control templates, such as nucleic acids isolated 
from sample of patientss without colorectal cancer, and/or 
nucleic acids isolated from Ssamples of patients with colorec 
tal cancer. 

0105. The kit may also include instructions for use of the 
kit to amplify specific targets on a solid support. Where the kit 
contains a prepared solid Support having a set of primers 
already fixed on the Solid Support, e.g. for amplifying a par 
ticular set of target polynucleotides, the kit also includes 
reagents necessary for conducting a PCR on a solid Support, 
for example using an in situ-type or Solid phase type PCR 
procedure where the support is capable of PCR amplification 
using an in situ-type PCR machine. The PCR reagents, 
included in the kit, include the usual PCR buffers, a thermo 
stable polymerase (e.g. Taq DNA polymerase), nucleotides 
(e.g. dNTPs), and other components and labeling molecules 
(e.g. for director indirect labeling). The kits can be assembled 
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to support practice of the PCR amplification method using 
immobilized primers alone or, alternatively, together with 
Solution phase primers. 
0106. In one embodiment, the kit provides one or more 
primer pairs, each pair capable of amplifying RNA encoded 
by a target gene of the invention, thereby providing a kit for 
analysis of RNA expression of several different target genes 
of the invention in a biological sample in one reaction or 
several parallel reactions. Primers in the kits may be labeled, 
for example fluorescently labeled, to facilitate detection of 
the amplification products and consequent analysis of the 
RNA levels. 

0107. In one embodiment, levels of RNA encoded by more 
than one target gene can be determined in one analysis. A 
combination kit may therefore include primers capable of 
amplifying cDNA derived from RNA encoded by different 
target genes. The primers may be differentially labeled, for 
example using different fluorescent labels, so as to differen 
tiate between RNA from different target genes. 
(0.108 Multiplex, such as duplex, real-time RT-PCR 
enables simultaneous quantification of 2 targets in the same 
reaction, which saves time, reduces costs, and conserves 
samples. These advantages of multiplex, real-time RT-PCR 
make the technique well-suited for high-throughput gene 
expression analysis. Multiplex qPCR assay in a real-time 
format facilitates quantitative measurements and minimizes 
the risk of false-negative results. It is essential that multiplex 
PCR is optimized so that amplicons of all samples are com 
pared insub-plateau phase of PCR. Yun, Z. I. Lewensohn 
Fuchs, P. Ljungman, L. Ringholm, J. Jonsson, and J. Albert. 
2003. A real-time TaqMan PCR for routine quantitation of 
cytomegalovirus DNA in crude leukocyte lysates from stem 
cell transplant patients. J. Viol. Methods 110:73-79. 
PubMed. Yun, Z. I. Lewensohn-Fuchs, P. Ljungman, and A. 
Vahline 2000. Real-time monitoring of cytomegalovirus 
infections after stem cell transplantation using the TaqMan 
polymerase chain reaction assays. Transplantation 69: 1733 
1736. PubMed. Simultaneous quantification of up to 2, 3, 4, 
5, 6, 7, and 8 or more targets may be useful. 
0109 The primers and probes contained within the kit 
may include those listed in 19, and various Subcombinations 
thereof. 

0110. A "control population” refers to a defined group of 
individuals or a group of individuals with or without colorec 
tal cancer, and may optionally be further identified by, but not 
limited to geographic, ethnic, race, gender, one or more other 
conditions or diseases, and/or cultural indices. In most cases 
a control population may encompass at least 10, 50, 100, 
1000, or more individuals. 
0111 "Positive control data encompasses data represent 
ing levels of RNA encoded by a target gene of the invention in 
each of one or more subjects having colorectal cancer of the 
invention, and encompasses a single data point representing 
an average level of RNA encoded by a target gene of the 
invention in a plurality of subjects having colorectal cancer of 
the invention. 

0112 “Negative control data encompasses data repre 
senting levels of RNA encoded by a target gene of the inven 
tion in each of one or more Subjects not having colorectal 
cancer of the invention, and encompasses a single data point 
representing an average level of RNA encoded by a target 
gene of the invention in a plurality of subjects having colorec 
tal cancer of the invention. 
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0113. The probability that test data of the invention “cor 
responds' to positive control data or negative control data of 
the invention refers to the probability that the test data is more 
likely to be characteristic of data obtained in subjects having 
colorectal cancer than in Subjects not having any colorectal 
pathology, or is more likely to be characteristic of data 
obtained in Subjects not having any colorectal pathology than 
in Subjects having colorectal cancer, respectively. 
0114 Aprimer which “selectively hybridizes to a target 
polynucleotide is a primer which is capable of hybridizing 
only, or mostly, with a single target polynucleotide in a mix 
ture of polynucleotides consisting of RNA of human blood, or 
consisting of DNA complementary to RNA of human blood. 
0115. A gene expression profile of the invention for col 
orectal cancer found in blood at the RNA level of one or more 
genes comprising, but preferably not limited to, an ANXA3 
gene, a CLEC4D gene, an IL2RB gene, an LMNB1 gene, a 
PRRG4 gene, a TNFAIP6 gene and a VNN1 gene, can be 
identified or confirmed using many techniques, including but 
preferably not limited to PCR methods, as for example dis 
cussed further in the working examples herein, Northern 
analyses and and the microarray technique. This gene expres 
sion profile can be measured in a bodily sample, such as 
blood, using microarray technology. In an embodiment of this 
method, fluorescently labeled cDNA probes may be gener 
ated through incorporation of fluorescent nucleotides by 
reverse transcription of RNA extracted from blood. Labeled 
cDNA probes applied to the chip hybridize with specificity to 
each spot of DNA on the array. Quantitation of hybridization 
of each arrayed element allows for assessment of correspond 
ing mRNA abundance. For example, with dual color fluores 
cence, separately labeled cDNA probes generated from two 
sources of RNA are hybridized pair wise to the array. The 
relative abundance of the transcripts from the two sources 
corresponding to each specified gene is thus determined 
simultaneously. Such methods have been shown to have the 
sensitivity required to detect rare transcripts, which are 
expressed at a few copies per cell, and to reproducibly detect 
at least approximately two-fold differences in the expression 
levels (Schena et al., Proc. Natl. Acad. Sci. USA 93(2):106 
149 (1996)). Microarray analysis can be performed by com 
mercially available equipment, following manufacturers 
protocols, such as by using the Affymetrix GenChip technol 
ogy, or Incyte’s micro array technology. 
0116. Other features and advantages of the invention will 
become apparent from the following detailed description. It 
should be understood, however, that the detailed description 
and the specific examples while indicating preferred embodi 
ments of the invention are given by way of illustration only, 
since various changes and modifications within the spirit and 
scope of the invention will become apparent to those skilled in 
the art from this detailed description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0117 The invention will now be described in relation to 
the drawings in which: 
0118 FIGS. 1A-H are sequence diagrams depicting the 
nucleotide sequences of the following genes: ACTB, 
ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and 
VNN1, respectively. 
0119 FIG. 2 is a schematic depicting an exemplary com 
puter system for practicing certain of the methods described 
herein. 

May 21, 2015 

DETAILED DESCRIPTION 

0.120. The invention is of methods, kits, computer systems 
and computer-readable media for determining a probability 
that a human Subject has colorectal cancer. Specifically, the 
invention can be used to determine such a probability via 
analysis of novel markers of colorectal cancer in blood which 
are disclosed herein. 

I0121 Before explaining at least one embodiment of the 
invention in detail, it is to be understood that the invention is 
not limited in its application to the details set forth in the 
following description or exemplified by the Examples. The 
invention is capable of other embodiments or of being prac 
ticed or carried out in various ways. Also, it is to be under 
stood that the phraseology and terminology employed herein 
is for the purpose of description and should not be regarded as 
limiting. 
0.122 Effective methods of testing for colorectal cancer 
via analysis of blood markers would overcome critical disad 
Vantages of prior art methods, which are excessively invasive, 
cumbersome, risky, unavailable and/or associated with low 
patient screening compliance rates. While various 
approaches have been proposed in the prior art for colorectal 
cancer testing via analysis of markers of this disease in blood 
(reviewed in Hundt S. etal. Blood markers for early detection 
of colorectal cancer: a systematic review. Cancer Epidemiol 
Biomarkers Prey. 2007 October; 16(10):1935-53), none of 
these approaches, however, has demonstrated a capacity to 
satisfactorily enable determination of the probability that a 
test Subject has colorectal cancer as opposed to not having 
colorectal cancer. 

I0123 Thus, the prior art fails to provide an effective 
method of testing a subject for colorectal cancer via analysis 
in a blood sample of levels of RNA encoded by one or more 
of the genes ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 
and VNN1 blood markers. 

0.124 While reducing the invention to practice it was sur 
prisingly uncovered that levels of RNA encoded by the genes 
ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1 
are significantly higher in blood of Subjects having colorectal 
cancer than in blood of Subjects not having any colorectal 
pathology, and that levels of RNA encoded by IL2RB are 
significantly lower in blood of Subjects having colorectal 
cancer than in blood of Subjects not having any colorectal 
pathology (Example 2). While further reducing the invention 
to practice, it was Surprisingly uncovered that mathematical 
models based on levels of RNA encoded by the 127 possible 
combinations of the colorectal cancer marker genes ANXA3, 
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1 in 
blood of a test subject could be derived capable of discrimi 
nating between Subjects having colorectal cancer and Sub 
jects not having any colorectal pathology (Example 2). While 
further reducing the invention to practice, it was surprisingly 
uncovered that mathematical models based on levels of RNA 
encoded by the 63 possible combinations of the colorectal 
cancer marker genes ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6, and VNN1 in blood of a test subject, when nor 
malized against levels of RNA encoded by IL2RB, could be 
derived capable of discriminating between Subjects having 
colorectal cancer and Subjects not having any colorectal 
pathology (Example 3). It will be appreciated that application 
of Such mathematical models to test data representing blood 
levels in a test subject of RNA encoded by the aforementioned 
novel colorectal cancer marker genes disclosed herein can be 
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used to provide the probability that the test subject has col 
orectal cancer as opposed to not having any colorectal pathol 
Ogy. 

0.125 While reducing the invention to practice, fold 
changes of blood levels of RNA encoded by ANXA3, 
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1, 
including fold-changes of levels normalized to IL2RB, in 
Subjects having colorectal cancer relative to Subjects not hav 
ing any colorectal pathology were surprisingly uncovered 
(Example 2. Example 3 and Example 6). 
0126 Thus, according to one aspect of the invention there 

is provided a method of determining a probability that a 
human test Subject has colorectal cancer as opposed to not 
having colorectal cancer. In a first step, the method is effected 
by determining, for each gene of a set of one or more of the 
colorectal cancer marker genes: ANXA3, CLEC4D, IL2RB, 
LMNB1, PRRG4, TNFAIP6 and VNN1; a level of RNA 
encoded by the gene in blood of the test subject, thereby 
generating test data. In a second step, the method is effected 
by determining the probability that the test data corresponds 
to positive control data representing levels of RNA encoded 
by the gene in blood of human control Subjects having col 
orectal cancer and not to negative control data representing 
levels of RNA encoded by the gene in blood of human control 
subjects not having colorectal cancer. The probability that the 
test data corresponds to the positive control data and not to the 
negative control data represents the probability that the test 
Subject has colorectal cancer as opposed to not having col 
orectal cancer. 
0127 Thus, according to an aspect of the invention, there 

is provided a method of classifying a test Subject as being 
more likely to have colorectal cancer than to not have col 
orectal cancer. The method of classifying is effected by deter 
mining a level of RNA encoded by one or more of the set of 
genes consisting of ANXA3, CLEC4D, IL2RB, LMNB1, 
PRRG4, TNFAIP6 and/or VNN1 in blood of the test subject, 
to thereby generate test data and applying to the test data, and 
to negative control data representing a level of RNA encoded 
by the gene in blood of human control Subjects not having 
colorectal cancer, a mathematical formula for generating a 
value indicating, for ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 and VNN1, whether the level of RNA encoded by 
the gene in blood of the test subject is higher than the level of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer, and indicating, for IL2RB, 
whether the level of RNA encoded by the gene in blood of the 
test subject is lower than the level of RNA encoded by the 
gene in blood of human control Subjects not having colorectal 
cancer. For ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 
and VNN1, and indication by the value that the level of RNA 
encoded by the gene in blood of the test subject is higher than 
the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer classifies the 
test Subject as more likely to have colorectal cancer than to not 
have colorectal cancer; and where, for IL2RB, an indication 
by the value that the level of RNA encoded by the gene in 
blood of the test subject is lower than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer classifies the test Subject as more 
likely to have colorectal cancer than to not have colorectal 
CaCC. 

0128 Determining whether the level of RNA encoded by 
ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 or VNN1 in 
blood of the test subject is higher than the level of RNA 
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encoded by the gene in blood of control Subjects not having 
colorectal cancer may be effected by determining whether 
there is a fold-change in the level between the test subject and 
the control Subjects not having colorectal cancer which is 
higher than a minimum fold-change and/or which is within a 
range of fold-changes. 
I0129 Determining whether the level of RNA encoded by 
IL2RB in blood of the test subject is lower than the level of 
RNA encoded by the gene in blood of control subjects not 
having colorectal cancer may be effected by determining 
whether there is a fold-change in the level between the test 
Subject and the control Subjects not having colorectal cancer 
which is lower than a maximum fold-change and/or which is 
within a range of fold-changes. 
0.130. Examples of suitable fold-changes and ranges of 
fold-changes for classifying a test Subject according to the 
invention are provided in Example 2. Example3 and Example 
6, below, and include the following ones. 
I0131) For levels of RNA encoded by ANXA3, a suitable 
minimum fold-change is about 1.6 fold, and a Suitable range 
of fold-changes is about 1.6 to about 11.5 fold, relative to an 
average level of RNA encoded by the housekeeping gene in 
blood of Subjects not having any colorectal pathology. 
(0132) For levels of RNA encoded by CLEC4D, a suitable 
minimum fold-change is which is about 1.4 fold, and a Suit 
able range offold-changes is which is about 1.4 to about 15.9 
fold, relative to an average level of RNA encoded by the 
housekeeping gene in blood of Subjects not having any col 
orectal pathology. 
I0133) For levels of RNA encoded by LMNB1, a suitable 
minimum fold-change is about 1.3 fold, and a Suitable range 
of fold-changes is about 1.3 to about 7.0 fold, relative to an 
average level of RNA encoded by the housekeeping gene in 
blood of Subjects not having any colorectal pathology. 
I0134) For levels of RNA encoded by PRRG4, a suitable 
minimum fold-change is about 1.5 fold, and a Suitable range 
of fold-changes is about 1.5 to about 6.3 fold, relative to an 
average level of RNA encoded by the housekeeping gene in 
blood of Subjects not having any colorectal pathology. 
I0135 For levels of RNA encoded by TNFAIP6, a suitable 
minimum fold-change is about 1.4 fold, and a Suitable range 
offold-changes is about 1.45 to about 16.8 fold, relative to an 
average level of RNA encoded by the housekeeping gene in 
blood of Subjects not having any colorectal pathology. 
I0136. For levels of RNA encoded by VNN1, a suitable 
minimum fold-change is about 1.5 fold, and a Suitable range 
offold-changes is about 1.45 to about 23.6 fold, relative to an 
average level of RNA encoded by the housekeeping gene in 
blood of Subjects not having any colorectal pathology. 
I0137 For levels of RNA encoded by IL2RB, a suitable 
maximum fold-change is about 0.8 fold, and a suitable range 
of fold-changes is about 0.8 to about 0.1 fold, relative to an 
average level of RNA encoded by the housekeeping gene in 
blood of Subjects not having any colorectal pathology. 
I0138 For levels of RNA encoded by ANXA3 normalized 
to IL2RB, a suitable minimum fold-change is about 1.7 fold, 
and a suitable range offold-changes is about 1.7 to about 20.7 
fold, relative to an average level of RNA encoded by IL2RB 
in blood of Subjects not having any colorectal pathology. 
I0139 For levels of RNA encoded by CLEC4D normalized 
to IL2RB, a suitable minimum fold-change is which is about 
1.5 fold, and a suitable range offold-changes is which is about 
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0148. According to the aspect of the invention where the 
set of one or more colorectal cancer marker genes consists of 
any one of the 127 possible combinations of ANXA3, 
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1, 
the level of RNA encoded by a gene of the invention in blood 
of a subject of the invention may be determined as a ratio to a 
level of RNA encoded by a housekeeping gene in blood of the 
subject. It will be appreciated that such measurement of a 
level or RNA encoded by a gene relative to that of a house 
keeping gene within individual samples can be used to control 
for sample to sample variability. 
014.9 The housekeeping gene may be any one of various 
genes expressed in blood known to the ordinarily skilled 
artisan. In one aspect of the method, the housekeeping gene is 
ACTB. Alternately, the housekeeping gene may encode 18S 
rRNA 
0150 Nucleotide sequences of target genes of the inven 
tion (ACTB, ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, 
TNFAIP6 and VNN1) are described in Figures 1A-H and in 
Table 1, below. 
0151. In another aspect of the invention, the set of one or 
more colorectal cancer marker genes may consist of any one 
of the possible combinations of one or more of ANXA3, 
CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1 (indicated 
in Table 5, where each logistic regression model is based on 
one particular gene combination, and each gene of the com 
bination is assigned a logistic regression coefficient value). 
0152 The possible combinations of one or more of 
ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1 
which can be used to practice the invention include: ANXA3, 
CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1:ANXA3, 
LMNB1, PRRG4, TNFAIP6 and VNN1: ANXA3, CLEC4D, 
LMNB1, PRRG4, TNFAIP6: ANXA3, CLEC4D, LMNB1, 
PRRG4, TNFAIP6 and VNN1; ANXA3, PRRG4, TNFAIP6 
and VNN1; CLEC4D, LMNB1, PRRG4, TNFAIP6 and 
VNN1: ANXA3, PRRG4 and TNFAIP6; CLEC4D, LMNB1, 
PRRG4 and TNFAIP6; ANXA3, CLEC4D, PRRG4, 
TNFAIP6 and VNN1: ANXA3, CLEC4D, PRRG4 and 
TNFAIP6: ANXA3, LMNB1, PRRG4 and VNN1: ANXA3, 
LMNB1, PRRG4 and TNFAIP6; CLEC4D, LMNB1, 
PRRG4 and VNN1: ANXA3, CLEC4D, LMNB1, PRRG4: 
ANXA3, CLEC4D, PRRG4 and VNN1; LMNB1, PRRG4 
and VNN1; LMNB1, PRRG4, TNFAIP6 and VNN1; 
LMNB1, PRRG4 and TNFAIP6; ANXA3, CLEC4D and 
PRRG4: ANXA3, LMNB1 and PRRG4: ANXA3 and 
PRRG4: ANXA3, PRRG4 and VNN1; CLEC4D, LMNB1 
and PRRG4; LMNB1 and PRRG4; CLEC4D, PRRG4, 
TNFAIP6 and VNN1; CLEC4D, PRRG4 and TNFAIP6; 
CLEC4D, PRRG4 and VNN1; CLEC4D and PRRG4: 
PRRG4, TNFAIP6 and VNN1; PRRG4 and VNN1; PRRG4 
and TNFAIP6; PRRG4; TNFAIP6 and VNN1; VNN1; 
ANXA3, TNFAIP6 and VNN1:ANXA3, LMNB1, TNFAIP6 
and VNN1; LMNB1, TNFAIP6 and VNN1; CLEC4D, 
TNFAIP6 and VNN1: ANXA3, CLEC4D, TNFAIP6 and 
VNN1: ANXA3, CLEC4D, LMNB1, TNFAIP6 and VNN1; 
CLEC4D, LMNB1, TNFAIP6 and VNN1: ANXA3 and 
VNN1: ANXA3, CLEC4D, LMNB1 and TNFAIP6; 
CLEC4D, LMNB1 and TNFAIP6; CLEC4D and VNN1; 
LMNB1 and VNN1: ANXA3, CLEC4D and VNN1; 
ANXA3, LMNB1 and VNN1: ANXA3, LMNB1 and 
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TNFAIP6; LMNB1 and TNFAIP6; CLEC4D, LMNB1 and 
VNN1: ANXA3, CLEC4D, LMNB1 and VNN1: ANXA3, 
CLEC4D and TNFAIP6; CLEC4D and TNFAIP6; CLEC4D, 
LMNB 1: ANXA3, CLEC4D and LMNB 1: LMNB1; 
ANXA3 and TNFAIP6: ANXA3 and LMNB 1: TNFAIP6; 
ANXA3 and CLEC4D: CLEC4D; and ANXA3. 
0153. According to the aspect of the invention where the 
set of one or more colorectal cancer marker genes consists of 
any one of the 63 possible combinations of ANXA3, 
CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1, the level 
of RNA encoded by a gene of the invention in blood of a 
subject of the invention may be determined as a ratio to a level 
of RNA encoded by IL2RB in blood of the subject. 
0154 It will be appreciated that data representing levels of 
RNA encoded by a set of genes of the invention may be 
combined with data representing levels of gene products of 
other genes which are differently expressed in blood in sub 
jects having colorectal cancer relative to Subjects not having 
any colorectal pathology so as to determine a probability that 
a test Subject has colorectal cancer versus not having any 
colorectal pathology. 
0.155. In another aspect, the method further comprises 
determining levels of RNA encoded by the gene in blood of a 
population of control human Subjects having colorectal can 
cer, and/or in blood of a population of human control Subjects 
not having colorectal cancer, to thereby provide the positive 
control data and/or the negative control data, respectively. 
Alternately, it is envisaged that the level of RNA encoded by 
a gene of the invention in control subjects of the invention 
could be provided by prior art data corresponding to control 
data of the invention. 

0156 The method of the invention may be practiced using 
any one of various types of control Subjects. 
0157. In an aspect of the method of the invention, the 
control Subjects not having colon cancer are subjects having 
been diagnosed as not having any colorectal pathology as a 
result of colonoscopic examination. As is described in the 
Examples section which follows, the method of the invention 
may be practiced using Subjects not having any colorectal 
pathology as the control Subjects not having colorectal can 
C. 

0158. In an aspect of the method of the invention, the 
control Subjects having colorectal cancer are subjects having 
been diagnosed as having colorectal cancer as a result of 
colonoscopic examination. As is described in the Examples 
section which follows, the method of the invention may be 
practiced using Subjects diagnosed as not having any colorec 
tal pathology as the control Subjects not having colorectal 
CaCC. 

0159. The method of the invention may furthermore be 
practiced using any one of various numbers of control Sub 
jects. One of ordinary skill in the art will possess the neces 
sary expertise to select a sufficient number of control Subjects 
So as to obtain control data having a desired Statistical signifi 
cance for practicing the method of the invention with a 
desired level of reliability. 
0160 For example, the method of the invention can be 
practiced using 10 or more, 20 or more, 30 or more, 40 or 
more, 50 or more, 60 or more, 70 or more, 80 or more, 90 or 
more, 100 or more, 10 or more, 20 or more, 30 or more, 40 or 
more, 50 or more, 60 or more, 70 or more, 80 or more, 90 or 
more, 100 or more, 110 or more, 120 or more, 130 or more, 
140 or more, 150 or more, 160 or more, 170 or more, 180 or 



US 2015/O 141286 A1 

more, 190 or more, or 200 or more of control subjects having 
colorectal cancer and/or of control Subjects not having col 
orectal cancer. 
0161 In one aspect of the invention, the level of RNA 
encoded by a gene of the invention in blood of the test subject 
and the levels of RNA encoded by the gene in blood of the 
control Subjects are determined via the same method. As is 
described in the Examples section, below, the method can be 
practiced where the level of RNA encoded by a gene of the 
invention in blood of the test subject and the levels of RNA 
encoded by the gene in blood of the control subjects are 
determined via the same method. Alternately, it is envisaged 
that the level of a gene of the invention in blood of a test 
subject of the invention and in blood of control subjects of the 
invention could be determined using different methods. It will 
be appreciated that use of the same method to determine the 
levels of RNA encoded by a gene of the invention in a test 
Subject and in control Subjects of the invention can be used to 
avoid method-to-method calibration to minimize any vari 
ability which might arise from use of different methods. 
0162. In one aspect of the method, determining of the level 
of RNA encoded by a gene of the invention in blood of a 
subject of the invention is effected by determining the level of 
RNA encoded by the gene in a blood sample isolated from the 
Subject. Alternately, it is envisaged that determining of the 
level of RNA encoded by the gene in blood of a subject of the 
invention could be effected by determining the level of RNA 
encoded by the gene in an in-vivo Sample using a suitable 
method for such a purpose. 
(0163. In one aspect of the method, the level of RNA 
encoded by a gene of the invention in blood of a subject of the 
invention is determined in a sample of RNA isolated from 
blood of the subject. Alternately, it is envisaged that the level 
of RNA of a gene of the invention in blood of a subject of the 
invention could be determined in a sample which includes 
RNA of blood of the subject but from which RNA has not 
been isolated therefrom, using a suitable method for such a 
purpose. 
0164. Any one of various methods routinely employed in 
the art for isolating RNA from blood may be used to isolate 
RNA from blood of a subject of the invention, so as to enable 
practicing of the method of the invention. 
(0165. In one aspect of the method, the level of RNA 
encoded by a gene of the invention in blood of a subject of the 
invention is determined in RNA of a sample of whole blood. 
Any one of various methods routinely employed in the art for 
isolating RNA from whole blood may be employed for prac 
ticing the method. 
0166 Alternately, it is envisaged that the level of RNA 
encoded by a gene of the invention in blood of a subject of the 
invention could be determined in RNA of a sample of fraction 
of blood which expresses the gene sufficiently specifically so 
as to enable the method. Examples of such blood fractions 
include preparations of isolated types of leukocytes, prepara 
tions of isolated peripheral blood mononuclear cells, prepa 
rations of isolated granulocytes, preparations of isolated 
whole leukocytes, preparations of isolated specific types of 
leukocytes, plasma-depleted blood, preparations of isolated 
lymphocytes, and the plasma fraction of blood. 
0167. In one aspect of the method, isolation of RNA from 
whole blood of a subject of the invention is effected by using 
a PAXgene Blood RNATube (obtainable from PreAnalytiX) 
in accordance with the instructions of the PAXgene Blood 
RNA Kit protocol. As is described in the Examples section 

May 21, 2015 

below, the method of the invention may be practiced by deter 
mining a level of a gene of the invention in RNA isolated from 
blood from test and control subjects of the invention using 
PAXgene Blood RNA Tubes. 
0168 Determining of a level of RNA encoded by a gene of 
the invention in a sample of the invention may be effected in 
any one of various ways routinely practiced in the art. 
0169. For example, the level of RNA encoded by a gene of 
the invention in a sample of the invention may be determined 
via any one of various methods based on quantitative poly 
nucleotide amplification which are routinely employed in the 
art for determining a level of RNA encoded by a gene in a 
sample. 
(0170 Alternately, the level of RNA encoded by a gene of 
the invention may be determined via any one of various 
methods based on quantitative polynucleotide hybridization 
to an immobilized probe which are routinely employed in the 
art for determining a level of RNA encoded by a gene in a 
sample. 
0171 In one aspect of the method of the invention, the 
method based on quantitative polynucleotide amplification 
used to determine the level of RNA encoded by a gene of the 
invention is quantitative reverse transcriptase-polymerase 
chain reaction (PCR) analysis. Any one of various types of 
quantitative reverse transcriptase-PCR analyses routinely 
employed in the art to determine the level of RNA encoded by 
a gene in a sample may be used to practice the invention. For 
example, any one of various sets of primers may be used to 
perform quantitative reverse transcriptase-PCR analysis so as 
to practice the method of the invention. 
0172. In one aspect of the method of the invention, the 
quantitative reverse transcriptase-PCR analysis used to deter 
mine the level of RNA encoded by a gene of the invention is 
quantitative real-time PCR analysis of DNA complementary 
to RNA encoded by the gene using a labeled probe capable of 
specifically binding amplification product of DNA comple 
mentary to RNA encoded by the gene. For example, quanti 
tative real-time PCR analysis may be performed using a 
labeled probe which comprises a polynucleotide capable of 
selectively hybridizing with a sense or antisense strand of 
amplification product of DNA complementary to RNA 
encoded by the gene. Labeled probes comprising a polynucle 
otide having any one of various nucleic acid sequences 
capable of specifically hybridizing with amplification prod 
uct of DNA complementary to RNA encoded by the gene may 
be used to practice the method of the invention. 
0173 Quantitative real-time PCR analysis of a level of 
RNA encoded by a gene of the invention may be performed in 
any one of various ways routinely employed in the art. 
0.174. In one aspect of the method of the invention, quan 
titative real-time PCR analysis is performed by analyzing 
complementary DNA prepared from RNA of blood a subject 
of the invention, using the QuantiTectTM Probe RT-PCR sys 
tem (Qiagen, Valencia, Calif.; Product Number 204345), a 
TaqMan dual labelled probe, and a Real-Time PCR System 
7500 instrument (Applied Biosystems). As is described in the 
Examples section which follows, such quantitative real-time 
PCR analysis may be used to practice the method of the 
invention. 

(0175. As specified above, the level of RNA encoded by a 
gene of the invention may be determined via a method based 
on quantitative polynucleotide hybridization to an immobi 
lized probe. 
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0176). In one aspect, determining of the level of RNA 
encoded by a gene of the invention via a method based on 
quantitative polynucleotide hybridization is effected using a 
microarray, such as an Affymetrix U133Plus 2.0 GeneChip 
oligonucleotide array (Affymetrix; Santa Clara, Calif.). 
(0177. As specified above, the level of RNA encoded by a 
gene of the invention in a sample of the invention may be 
determined via quantitative reverse transcriptase-PCR analy 
sis using any one of various sets of primers and labeled probes 

17 
May 21, 2015 

to amplify and quantitate DNA complementary to RNA 
encoded by a marker gene of the invention produced during 
Such analysis. Examples of Suitable primers for use in quan 
titative reverse transcriptase-PCR analysis of the level of 
RNA encoded by a target gene of the invention are listed in 
Table 19. This table further lists examples of suitable poly 
nucleotides comprised in labeled probes for practicing quan 
titative real-time PCR analysis according to the method of the 
invention. 

TABLE 1.9 E 

PCR primers and matching polynucleotides of labeled probes for quantitative PCR analysis. 

Gene 
encoding Primer A 
amplified Assay Nucleic acid sequences of PCR primers and matching probe Amplicon 
cDNA reagent polynucleotides comprised in labeled probes position size (bp) 

ACTB s' 5'- CACCACACCTTCTACAATGAGCTG-3 '' (SEO ID NO: 1) 259 158 
primer 5'-ACAGCCTGGATAGCAACGTACA-3" (SEQ ID NO: 2) 416 
3' 5'-AACCGCGAGAAGATGACCCAGATCAT-3 '' (SEQ ID NO : 3) 343 
primer 
probe 

s' 5'-ACCTTCTACAATGAGCTGCG-3 '' (SEO ID NO : 4) 337 114 
primer 5'- GGTCTCAAACATGATCTGGGTC-3 '' (SEO ID NO : 5) 450 
3' 5'-AAGGCCAACCGCGAGAAGAT-3 '' (SEQ ID NO : 6) 4O9 
primer 
probe 

s' 5'- CACCCAGCACAATGAAGATC-3 '' (SEO ID NO : 7) 1034 119 
primer 5'- CTGCTTGCTGATCCACATCT-3 '' (SEQ ID No. 8) 1152 
3' 5'-ATCATTGCTCCTCCTGAGCG-3 '' (SEO ID NO: 9) 105.7 
primer 
probe 

ANXA3 s' 5' - GAAACATCTGGTGACTTCCG-3 '' (SEO ID NO : 10) 748 103 
primer 5'-TCTGGGCATCTTGTTTGG-3 '' (SEO ID NO : 11) 850 
3' 5'-TTGACTTTGGCAGATGGCAGA-3 '' (SEO ID NO: 12) 778 
primer 
probe 

s' 5' - GGAACAAACGAAGATGCCTTG-3 '' (SEQ ID NO: 13) 628 137 
primer 5'-AAGTCACCAGATGTTTCGGA-3 '' (SEO ID NO : 14) 764 
3' 5'-ATCTTAACTACCAGGACAAGCAGGCA-3 '' (SEO ID NO: 15) 655 
primer 
probe 

s' 5' - CTACCAGGACAAGCAGGCAA-3" (SEQ ID NO: 16) 662 138 
primer 5'-TTCTGCCATCTGCCAAAGT-3 '' (SEO ID NO : 17) 799 
3' 5'-TCCGAAACATCTGGTGACTTCC-3 '' (SEO ID NO : 18) 74. 
primer 
probe 

CLEC4D s' 5'- CCATTTAACCCACGCAGAG-3 '' (SEO ID NO : 19) 673 1 O1 
primer 5'- CAGGCCCATTTATCTTGGTT-3 '' (SEQ ID NO: 2O) 773 
3' 5' - CTGGCATAAGAATGAACCCGACA-3 '' (SEQ ID NO: 21) 696 
primer 
probe 

s' 5'-TCCGAAACATCTGGTGACTTCC-3 '' (SEO ID NO: 22) 4O6 118 
primer 5'-TCCTTTCACTCTCAGCCCAC-3 '' (SEQ ID NO. 23) 523 
3' 5'-ATGACCATCAGCACGGAAGC-3" (SEQ ID NO: 24) 550 
primer 
probe 

s' 5' - GGGCTGAGAGTGAAAGGAAC-3 '' (SEQ ID NO: 25) SO 6 149 
primer 5'- CCACTGACCTTTGGCATTC-3 '' (SEO ID NO: 26) 654 
3' 5'-ATGACCATCAGCACGGAAGC-3 '' (SEO ID NO: 27) 550 
primer 
probe 

IL2RB s' 5'-AAATCTCCCAAGCCTCCCA-3 '' (SEO ID NO: 28) 588 127 
primer 5'-AGGCAGATCCATTCCTGCT-3 '' (SEO ID NO : 29) 714. 
3' 5'-TTGAAAGACACCTGGAGTTCG-3 '' (SEO ID NO : 3 O) 61.2 
primer 
probe 
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TABLE 1.9- continued 

PCR primers and matching polynucleotides of labeled probes for quantitative PCR analysis. 

Gene 
encoding Primer A 
amplified Assay Nucleic acid sequences of PCR primers and matching probe Amplicon 
cDNA reagent polynucleotides comprised in labeled probes position size (bp) 

3' 5'-AGAAGAGGGAAAACTCCTCCTCTCG-3 '' (SEO ID NO : 66) 896 
primer 
probe 

s' 5'- CTGGAGAATTTCAGGTGTCA-3 '' (SEO ID NO: 67) 1360 111 
primer 5'-ATGCCCAGTCCTTCTCATAC-3 '' (SEO ID NO: 68) 1470 
3' 5'-ACTGACGGACGCTTGTTTAGTCTGA-3 '' (SEO ID NO : 69) 138O 
primer 
probe 

s' 5'- GTATTCCCAACAGCTTGGAT-3 '' (SEO ID NO : 7 O) 711 144 
primer 5'-ATAGATGCCACTTCCTGTCA-3 '' (SEO ID NO : 71.) 854 
3' 5'- CATGAGGGTCAATTTCCTTGCATC-3 '' (SEO ID NO: 72) 78s 
primer 
probe 

(0178 Determining the level of RNA encoded by the 0184. In one aspect of the method where the housekeeping 
marker gene of the invention as a ratio to a housekeeping gene 
may be effected in any one of various ways routinely 
employed in the art for determining a ratio of a level of RNA 
encoded by one gene to a level of RNA encoded by a house 
keeping gene. Such as ACTB. 
(0179. In one aspect of the method, determining the level of 
RNA encoded by the gene of the invention as a ratio to the 
housekeeping gene is effected via duplex quantitative reverse 
transcriptase-PCR analysis of RNA encoded by the gene and 
of RNA encoded by the housekeeping gene in a sample of the 
invention. Such “duplex quantitative reverse transcriptase 
PCR analysis” refers to quantitative reverse transcriptase 
PCR analysis where DNA complementary to RNA encoded 
by the gene of the invention and DNA complementary to 
RNA encoded by the housekeeping gene are co-amplified in 
the same sample/reaction mixture. 
0180 DNA complementary to RNA encoded by the 
housekeeping gene may be amplified via quantitative reverse 
transcriptase-PCR analysis using any one of various Suitable 
primers. 
0181. In one aspect, the primers may be selected so as to 
include a primer having a nucleotide sequence which is 
complementary to a region of a target cDNA template, where 
the region spans a splice junction joining a pair of exons. It 
will be appreciated that such a primer can be used to facilitate 
amplification of DNA complementary to messenger RNA, 
i.e. mature spliced RNA. 
0182. In one aspect of the method, where the housekeep 
ing gene is ACTB, the primers used to amplify DNA comple 
mentary to RNA encoded by the housekeeping gene may 
include a primer having a nucleotide sequence identified as 
SEQID NO: 1, a primer having a nucleotide sequence iden 
tified as SEQID NO: 2, or both primers. 
0183. In another aspect of the method, the level of RNA 
encoded by the housekeeping gene in blood of the test Subject 
is determined via quantitative reverse transcriptase-PCR 
analysis, using a labeled probe which comprises a polynucle 
otide capable of hybridizing to a sense or antisense strand of 
the amplification product of the DNA complementary to 
RNA encoded by the housekeeping gene. 

gene is ACTB and where the level of RNA encoded by the 
housekeeping gene in blood of the test Subject is determined 
via quantitative reverse transcriptase-PCR analysis using a 
primer having a nucleotide sequence identified as SEQ ID 
NO: 1, and a primer having a nucleotide sequence identified 
as SEQID NO: 2, and a labeled probe, the probe comprises a 
polynucleotide having a nucleic acid sequence identified as 
SEQID NO:3. 
0185. As is demonstrated in Example 2 of the Examples 
section which follows, the method of the invention can be 
practiced by determining the level of RNA encoded by any 
one of the marker genes ANXA3, CLEC4D, IL2RB, 
LMNB1, PRRG4, TNFAIP6 and VNN1 as a ratio to a level of 
RNA encoded by ACTB in blood of a subject of the invention, 
where the level is determined via duplex quantitative reverse 
transcriptase-PCR analysis using a primer having a nucle 
otide sequence identified as SEQID NO: 1, a primer having a 
nucleotide sequence identified as SEQ ID NO: 2, and a 
labeled probe which comprises a polynucleotide having a 
nucleic acid sequence identified as SEQID NO: 3. 
0186. Determining the level of RNA encoded by ANXA3, 
CLEC4D, LMNB1, PRRG4, TNFAIP6 or VNN1 as a ratio to 
IL2RB may be effected in any one of various ways. 
0187. In one aspect of the method, determining the level of 
ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 or VNN1 as 
a ratio to a level of RNA encoded by IL2RB in a sample of the 
invention is effected via duplex quantitative reverse tran 
scriptase-PCR analysis of RNA encoded by ANXA3, 
CLEC4D, LMNB1, PRRG4, TNFAIP6 or VNN1 and of RNA 
encoded by IL2RB in the sample. Such “duplex quantitative 
reverse transcriptase PCR analysis” refers to quantitative 
reverse transcriptase-PCR analysis where DNA complemen 
tary to RNA encoded by ANXA3, CLEC4D, LMNB1, 
PRRG4, TNFAIP6 or VNN1 and DNA complementary to 
RNA encoded by IL2RB are co-amplified in the same sample/ 
reaction mixture. 

0188 As described above, following the step of obtaining 
the test data, the method of the invention comprises the step of 
determining the probability that the test data corresponds to 
the positive control data and not to the negative control data. 
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(0189 It will be appreciated that the probability that the test 
Subject does not have any colorectal pathology as opposed to 
having colorectal cancer can be readily determined from the 
probability that the test subject has colorectal cancer as 
opposed to not having colorectal cancer. For example, when 
expressing the probability that the test subject has colorectal 
cancer as a percentage probability, the probability that the test 
Subject does not have any colorectal pathology as opposed to 
having colorectal cancer corresponds to 100 percent minus 
the probability that the test subject does not have any colorec 
tal pathology as opposed to having colorectal cancer. 
0190. Determining the probability that the test data corre 
sponds to the positive control data and not to the negative 
control data may be effected in any one of various ways 
known to the ordinarily skilled artisan for determining the 
probability that a gene expression profile of a test Subject 
corresponds to a gene expression profile of of subjects having 
a pathology and not to a gene expression profile of Subjects 
not having the pathology, where the gene expression profiles 
of the Subjects having the pathology and the Subjects not 
having the pathology are significantly different. 
0191 In one aspect of the method, determining the prob 
ability that the test data corresponds to the positive control 
data and not to the negative control data is effected by apply 
ing to the test data a mathematical model derived from the 
positive control data and from the negative control data. 
0192 Various suitable mathematical models which are 
well known in the art of medical diagnosis using disease 
markers may be employed to classify a test subject as more 
likely to have colorectal cancer than to not have colorectal 
cancer, to determine a probability that a test subject is likely 
to have colorectal cancer as opposed to not having colorectal 
cancer, or to diagnose a test Subject as having colorectal 
cancer according to the teachings of the invention. Generally 
these mathematical models can be unsupervised methods 
performing a clustering whilst Supervised methods are more 
Suited to classification of datasets. (refer, for example, to: 
Dreiseitl S, Ohno-Machado L. Logistic regression and artifi 
cial neural network classification models: a methodology 
review. J Biomed Inform. 2002 October-December; 35(5-6): 
352-9; Pepe MS. The Statistical Evaluation of Medical Tests 
for Classification and Prediction. Oxford, England: Oxford 
University Press: 2003: Dupont WD. Statistical Modeling for 
Biomedical Researchers. Cambridge, England: Cambridge 
University Press: 2002; Pampel F.C. Logistic regression: A 
Primer. Publication #07-132, Sage Publications: Thousand 
Oaks, Calif. 2000; King EN, Ryan TP. A preliminary inves 
tigation of maximum likelihood logistic regression versus 
exact logistic regression. Am Statistician 2002:56:163-170; 
Metz, CE. Basic principles of ROC analysis. Semin Nucl Med 
1978; 8:283-98: Swets J. A. Measuring the accuracy of diag 
nostic systems. Science 1988; 240: 1285-93; Zweig M H, 
Campbell G. Receiver-operating characteristic (ROC) plots: 
a fundamental evaluation tool in clinical medicine. Clin 
Chem 1993:39:561-77: Witten IH, Frank Eibe. Data Mining: 
Practical Machine Learning Tools and Techniques (second 
edition). Morgan Kaufman 2005; Deutsch J M. Evolutionary 
algorithms for finding optimal gene sets in microarray pre 
diction. Bioinformatics 2003; 19:45-52; Niels Landwehr, 
Mark Hall and Eibe Frank (2003) Logistic Model Trees. pp 
241-252 in Machine Learning: ECML 2003: 14th European 
Conference on Machine Learning, Cavtat-Dubrovnik, 
Croatia, September 22-26, 2003, Proceedings Publisher: 
Springer-Verlag GmbH, ISSN: 0302–9743). Examples of 
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Such mathematical models, related to learning machine, 
include: Random Forests methods, logistic regression meth 
ods, neural network methods, k-means methods, principal 
component analysis methods, nearest neighbour classifier 
analysis methods, linear discriminantanalysis, methods, qua 
dratic discriminant analysis methods, Support vector machine 
methods, decision tree methods, genetic algorithm methods, 
classifier optimization using bagging methods, classifier opti 
mization using boosting methods, classifier optimization 
using the Random Subspace methods, projection pursuit 
methods, genetic programming and weighted Voting meth 
ods. 
0193 In one aspect of the invention, the model used is a 
logistic regression model. As is described in the Examples 
section below, logistic regression models can be used accord 
ing to the method of the invention to determine the probability 
a test Subject of the invention has colorectal cancer as opposed 
to not having any colorectal pathology. Logistic regression 
models may also be referred to in the art as “logistic models”, 
and “logit models”. 
0194 Any one of various particular cases of logistic 
regression models may be used, for any given set of genes of 
the invention, for determining the probability that the test data 
corresponds to the positive control data and not to the nega 
tive control data. 
0.195. In one aspect of the method, determining the prob 
ability that the test data corresponds to the positive control 
data and not to the negative control data is effected by using 
one or more of the logistic regression models disclosed in 
Example 2. Example 3 and Example 6. 
0196. It will be appreciated that a computer may be used 
for determining the probability that the test subject has col 
orectal cancer using a mathematical model, according to the 
method of the invention. 
0197) One of skill in the art will know of suitable math 
ematical formulas for generating a value indicating whether 
the level of RNA encoded by the gene in blood of the test 
subject is higher or lower than the level of RNA encoded by 
the gene in blood of human control Subjects not having col 
orectal cancer. 
0198 For example, a suitable formula, is one which gen 
erates a value representing the ratio of the level of RNA 
encoded by the gene in blood of the test subject to the level of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer. A ratio of greater than 1 indi 
cates that the level of RNA encoded by the gene in blood of 
the test subject is higher than the level of RNA encoded by the 
gene in blood of human control Subjects not having colorectal 
cancer, and a ratio of less than 1 indicates that the level of 
RNA encoded by the gene in blood of the test subject is lower 
than the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer. A formula for 
generating Such a ratio value may have the form: 

Value=level of RNA encoded by the gene in blood of 
the test subject/level of RNA encoded by the 
gene in blood of human control Subjects not hav 
ing colorectal cancer 

0199 Alternately, a suitable formula is one which sub 
tracts the level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer from the 
level of RNA encoded by the gene in blood of the test subject, 
to generate a value representing the difference between the 
level of RNA encoded by the gene in blood of the test subject 
from the level of RNA encoded by the gene in blood of human 
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control Subjects not having colorectal cancer. A difference 
having a positive value indicates that the level of RNA 
encoded by the gene in blood of the test subject is higher than 
the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, and a difference 
having a negative value indicates that the level of RNA 
encoded by the gene in blood of the test subject is lower than 
the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer. A formula for 
generating Such a difference value may have the form: 

Value=level of RNA encoded by the gene in blood of 
the test subject-level of RNA encoded by the 
gene in blood of human control Subjects not hav 
ing colorectal cancer 

0200 Thus, according to another aspect of the invention 
there is provided a computer-based method of determining 
the probability that a test subject has colorectal cancer as 
opposed to not having colorectal cancer. The method is 
effected by causing a computer to apply to the test data a 
mathematical model according to the invention, and to output 
the probability, to thereby enable a determination of the prob 
ability that the test Subject has colorectal cancer as opposed to 
not having colorectal cancer. 
0201 Application of computers for determining a prob 
ability that a test Subject has a disease as opposed to not 
having the disease, so as to enable the method of the inven 
tion, is routinely practiced in the art using computer systems, 
and optionally computer-readable media, routinely used in 
the art. 
0202 Thus, according to a further aspect of the invention 
there is provided a computer system for providing the prob 
ability that the test Subject has colorectal cancer as opposed to 
not having colorectal cancer. The computer system comprises 
a processor, and a memory configured with instructions that 
cause the processor to provide a user with the probability, 
where the instructions comprise applying a mathematical 
model of the invention to test data of the invention, to thereby 
determine the probability that the test subject has colorectal 
cancer as opposed to not having colorectal cancer. 
0203 The instructions may be provided to the computer in 
any one of various ways routinely employed in the art. In one 
aspect, the instructions are provided to the computer using a 
computer-readable medium. 
0204 Thus, according to yet another aspect of the inven 
tion there is provided a computer-readable medium having 
instructions stored thereon that are operable when executed 
by a computer for applying a mathematical model of the 
invention to test data of the invention from, thereby determine 
the probability that a test subject has colorectal cancer as 
opposed to not having colorectal cancer. 
0205 As described above, following the step of obtaining 
the test data, the method of classifying of the invention com 
prises the step of comparing test data representing a level of 
RNA encoded by a marker gene of the invention to negative 
control data representing a level of RNA encoded by the gene 
in Subjects not having any colorectal pathology, and deter 
mining the fold-change between the levels. 
0206. It will be appreciated that a computer may be used 
for comparing test data representing a level of RNA encoded 
by a marker gene of the invention to negative control data 
representing a level of RNA encoded by the gene in subjects 
not having any colorectal pathology, and determining the 
fold-change between the levels, according to methods of the 
invention. Thus, according to another aspect of the invention 
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there is provided a computer-based method of classifying a 
human test Subject as more likely to have colorectal cancer 
than to not have colorectal cancer. The method is effected by 
using a computer to apply to test data from a test Subject 
according to the invention, and to negative control data rep 
resenting a level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer, a math 
ematical formula for generating a value indicating whether 
the level of RNA encoded by the gene in blood of the test 
subject is higher, for ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 and VNN1, or lower, for IL2RB, than the level of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer. For ANXA3, CLEC4D, 
LMNB1, PRRG4, TNFAIP6 and VNN1, an indication by the 
value that the level of RNA encoded by the gene in blood of 
the test subject is higher than the level of RNA encoded by the 
gene in blood of human control Subjects not having colorectal 
cancer classifies the test Subject as more likely to have col 
orectal cancer than to not have colorectal cancer, and where, 
for IL2RB, an indication by the value that the level of RNA 
encoded by the gene in blood of the test subject is lower than 
the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer classifies the 
test Subject as more likely to have colorectal cancer than to not 
have colorectal cancer. 

0207. Application of computers for provide a classifica 
tion of a test Subject as more likely to have a disease than to 
not have the disease, so as to enable the method of the inven 
tion, is routinely practiced in the art using computer systems, 
and optionally computer-readable media, routinely used in 
the art. 

0208 Thus, according to a further aspect of the invention 
there is provided a computer system for providing a classifi 
cation that a test subject is more likely to have colorectal 
cancer than to not have colorectal cancer. The computer sys 
tem comprises a processor; and a memory configured with 
instructions that cause the processor to provide a user with the 
classification, where the instructions comprise causing the 
processor to apply to test data, and to negative control data 
representing a level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer, a math 
ematical formula for generating a value representing a fold 
change between the level of RNA encoded by the gene in 
blood of the test subject and the level of RNA encoded by the 
gene in blood of human control Subjects not having colorectal 
cancer where, for ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 and VNN1, a value indicating that the level of RNA 
encoded by the gene in blood of the test subject is higher, for 
example within a range of Suitable fold-changes taught 
herein, than the level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer classifies 
the test Subject as more likely to have colorectal cancer than to 
not have colorectal cancer, and where, for IL2RB, a value 
indicating that the level of RNA encoded by the gene in blood 
of the test subject is lower, for example within a range of 
suitable fold-changes disclosed herein, than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer classifies the test Subject as more 
likely to have colorectal cancer than to not have colorectal 
CaCC. 

0209. The instructions may be provided to the computer in 
any one of various ways routinely employed in the art. In one 
aspect, the instructions are provided to the computer using a 
computer-readable medium. 
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0210 Thus, according to yet another aspect of the inven 
tion there is provided a computer-readable medium having 
instructions stored thereon that are operable when executed 
by a computer for applying to test data and to negative control 
data representing a level of RNA encoded by a marker gene of 
the invention in blood of human control Subjects not having 
colorectal cancer, a mathematical formula for generating a 
value representing the fold-change between the level of RNA 
encoded by the gene in blood of the test subject and the level 
of RNA encoded by the gene in blood of human control 
subjects not having colorectal cancer, where, for ANXA3, 
CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1, a value 
indicating that the level of RNA encoded by the gene in blood 
of the test subject is higher, for example, within a suitable 
range offold-changes disclosed herein, than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer classifies the test Subject as more 
likely to have colorectal cancer than to not have colorectal 
cancer, and where, for IL2RB, a value indicating that the level 
of RNA encoded by the gene in blood of the test subject is 
lower, for example, within a suitable range of fold-changes 
disclosed herein, than the level of RNA encoded by the gene 
in blood of human control Subjects not having colorectal 
cancer classifies the test Subject as more likely to have col 
orectal cancer than to not have colorectal cancer. 

0211 Thus, according to still yet another aspect of the 
invention there is provided a computer-readable medium hav 
ing instructions stored thereon that are operable when 
executed by a computer for applying, to test data representing 
a level of RNA encoded by the gene in blood of a human test 
Subject, and to negative control data representing a level of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer, a mathematical formula for 
generating a value indicating, for ANXA3, CLEC4D, 
LMNB1, PRRG4, TNFAIP6 and VNN1, whether the level of 
RNA encoded by the gene in blood of the test subject is higher 
than the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, and, for IL2RB, 
whether the level of RNA encoded by the gene in blood of the 
test subject is lower than the level of RNA encoded by the 
gene in blood of human control Subjects not having colorectal 
cancer, where, for ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 and VNN1, an indication by the value that the level 
of RNA encoded by the gene in blood of the test subject is 
higher than the level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer classifies 
the test Subject as more likely to have colorectal cancer than to 
not have colorectal cancer, and where, for IL2RB, an indica 
tion by the value that the level of RNA encoded by the gene in 
blood of the test subject is lower than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer classifies the test Subject as more 
likely to have colorectal cancer than to not have colorectal 
CaCC. 

0212. An exemplary computer system for practicing cer 
tain of the methods described herein is described in FIG. 1. 

0213 FIG. 1 shows a schematic of a general-purpose com 
puter system 100 suitable for practicing the methods 
described herein. The computer system 100, shown as a self 
contained unit but not necessarily so limited, comprises at 
least one data processing unit (CPU) 102, a memory 104, 
which will typically include both high speed random access 
memory as well as non-volatile memory (such as one or more 
magnetic disk drives) but may be simply flash memory, a user 
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interface 108, optionally a disk 110 controlled by a disk 
controller 112, and at least one optional network or other 
communication interface card 114 for communicating with 
other computers as well as other devices. At least the CPU 
102, memory 104, user interface 108, disk controller where 
present, and network interface card, communicate with one 
another via at least one communication bus 106. 
0214 Memory 104 stores procedures and data, typically 
including: an operating system 140 for providing basic sys 
tem services; application programs 152 Such as user level 
programs for viewing and manipulating data, evaluating for 
mulae for the purpose of diagnosing a test Subject; authoring 
tools for assisting with the writing of computer programs; a 
file system 142, a user interface controller 144 for handling 
communications with a user via user interface 108, and 
optionally one or more databases 146 for storing data of the 
invention and other information, optionally a graphics con 
troller 148 for controlling display of data, and optionally a 
floating point coprocessor 150 dedicated to carrying out 
mathematical operations. The methods of the invention may 
also draw upon functions contained in one or more dynami 
cally linked libraries, not shown in FIG. 1, but stored either in 
Memory 104, or on disk 110, or accessible via network inter 
face connection 114. 
0215 User interface 108 may comprise a display 128, a 
mouse 126, and a keyboard 130. Although shown as separate 
components in FIG. 1, one or more of these user interface 
components can be integrated with one another in embodi 
ments such as handheld computers. Display 128 may be a 
cathode ray tube (CRT), or flat-screen display such as an LCD 
based on active matrix or TFT embodiments, or may be an 
electroluminescent display, based on light emitting organic 
molecules Such as conjugated Small molecules or polymers. 
Other embodiments of a user interface not shown in FIG. 1 
include, e.g., several buttons on a keypad, a card-reader, a 
touch-screen with or without a dedicated touching device, a 
trackpad, a trackball, or a microphone used in conjunction 
with Voice-recognition Software, or any combination thereof, 
or a security-device Such as a fingerprint sensor or a retinal 
scanner that prohibits an unauthorized user from accessing 
data and programs stored in System 100. 
0216) System 100 may also be connected to an output 
device such as a printer (not shown), either directly through a 
dedicated printer cable connected to a serial or USB port, or 
wirelessly, or via a network connection. 
0217. The database 146 may instead, optionally, be stored 
on disk 110 in circumstances where the amount of data in the 
database is too great to be efficiently stored in memory 104. 
The database may also instead, or in part, be stored on one or 
more remote computers that communicate with computer 
system 100 through network interface connection 114. 
0218. The network interface 134 may be a connection to 
the internet or to a local area network via a cable and modem, 
or ethernet, firewire, or USB connectivity, or a digital sub 
scriber line. Preferably the computer network connection is 
wireless, e.g., utilizing CDMA, GSM, or GPRS, or bluetooth, 
or standards such as 802.11a, 802.11b, or 802.11g. 
0219. It would be understood that various embodiments 
and configurations and distributions of the components of 
system 10 across different devices and locations are consis 
tent with practice of the methods described herein. For 
example, a user may use a handheld embodiment that accepts 
data from a test Subject, and transmits that data across a 
network connection to another device or location where the 
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data is analyzed according to a formulae described herein. A 
result of Such an analysis can be stored at the other location 
and/or additionally transmitted back to the handheld embodi 
ment. In such a configuration, the act of accepting data from 
a test Subject can include the act of a user inputting the 
information. The network connection can include a web 
based interface to a remote site at, for example, a healthcare 
provider. Alternatively, system 10 can be a device such as a 
handheld device that accepts data from the test Subject, ana 
lyzes the data, Such as by inputting the data into a formula as 
further described herein, and generating a result that is dis 
played to the user. The result can then be, optionally, trans 
mitted back to a remote location via a network interface Such 
as a wireless interface. System 100 may further be configured 
to permit a user to transmit by e-mail results of an analysis 
directly to some other party, such as a healthcare provider, or 
a diagnostic facility, or a patient. 
0220. In one aspect of the invention there is provided a 
method of determining whether a subject is at an increased 
risk of having colorectal cancer relative to the general popu 
lation. The method comprises obtaining a test biological 
sample of blood from the subject; for each of a set of genes 
selected from the group consisting of ANXA3, CLEC4D, 
LMNB1, PRRG4, TNFAIP6 and VNN1, determining the 
amount of RNA encoded by the gene in the test biological 
sample; comparing the determined amount of RNA for each 
these genes with the amount in one or more control biological 
samples of blood; and concluding or determining that the 
Subject is at increased risk, average risk or decreased risk of 
having colorectal cancer relative to the general population if 
the amount of RNA encoded by each gene in the test biologi 
cal sample is higher than in the control biological samples for 
genes ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and 
VNN1, and lower for IL2RB. 
0221) A test subject would be considered as being at 
“increased risk of having or developing colorectal cancer if 
the amount of RNA encoded by ANXA3, CLEC4D, LMNB1, 
PRRG4, TNFAIP6 and/or VNN1 present in the test biological 
sample is higher than that seen in the control samples to an 
approximate extent (plus or minus 10%) seen in the working 
examples herein. A test Subject would be considered as being 
at “increased risk of having or developing colorectal cancer 
if the amount of RNA encoded by IL2RB present in the test 
biological sample is lower than that seen in the control 
samples to an approximate extent (plus or minus 10%) seen in 
the working examples herein. 
0222. A combination of marker genes of the invention, 
such as ANXA3, CLEC4D, LMNB1, PRRG4, VNN1, and 
IL2RB, can be used together with the known CRC prevalence 
rate to determine useful thresholds for stratifying the prob 
ability of having colorectal cancer in an average risk popula 
tion. Using the combined training/blind set (IL2RB duplex) 
described in the Examples, an increased probability threshold 
can be selected to identify a sub-population with a colorectal 
cancer occurrence rate of 1.5%, a 3-fold increase over the 
base disease prevalence rate; this threshold reflects the same 
relative risk associated with having a first degree relative with 
colorectal cancer. A decreased probability threshold reflect 
ing a sensitivity for colorectal cancer detection of for 
example, 80%, 75%, 70%. 65%, can be selected to identify a 
lower-than-average probability Sub-population. This 
approach can be used to stratify patients into an increased 
probability group, a decreased probability, and an average 
probability group. 
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0223) One of ordinary skill in the art will be able to deter 
mine directly from the literature, or will be able to calculate 
from available statistical data, a suitable prevalence rate of 
colorectal cancer for practicing embodiments of the inven 
tion. For example, the prevalence rate for colorectal cancer in 
the average risk population over 50 years of age has been 
determined to be 0.7% (see for example Imperiale T F. et al., 
2004. Colorectal Cancer Study Group. Fecal DNA versus 
fecal occult blood for colorectal-cancer Screening in an aver 
age-risk population. New Engl J Med 351:2704-14). 
0224. It will be appreciated that components for practicing 
quantitative PCR according to the method of the invention 
may be assembled in a kit. 
0225. Thus, according to still another aspect of the inven 
tion there is provided a kit. The kit comprises packaging and 
contains, for each gene of a set of two or more of the following 
target genes of the invention: ACTB, ANXA3, CLEC4D, 
IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1; a primerset 
capable of generating an amplification product of DNA 
complementary to RNA encoded, in a human Subject, only by 
the gene. 
0226. In various aspects of the kit of the invention, the set 
of genes may be any combination of two or more of the target 
genes of the invention, as described hereinabove and in the 
Examples section, below. 
0227. In one aspect of the invention, the kit further con 
tains two or more of the following components: a thermo 
stable polymerase, a reverse transcriptase, deoxynucleotide 
triphosphates, nucleotide triphosphates and enzyme buffer. 
0228. In another aspect of the invention, the kit further 
contains at least one labeled probe capable of selectively 
hybridizing to either a sense or an antisense strand of the 
amplification product. 
0229. In yet another aspect of the invention, the kit further 
contains a computer-readable medium of the invention. 
0230. In one aspect, the kit is identified in print in or on the 
packaging as being for determining a probability that a test 
Subject has colorectal cancer, for example, a probability that 
a test Subject has colorectal cancer as opposed to not having 
colorectal cancer. 
0231. In another aspect, the kit is identified in print in or on 
the packaging as being for classifying a test Subject as being 
more likely to have colorectal cancer than to not have col 
orectal cancer, and/or as being more likely to not have col 
orectal cancer than to have colorectal cancer. 
0232. In a further aspect, the kit is identified in print in or 
on the packaging as being for determining whether a test 
Subject is at an increased risk of having colorectal cancer 
relative to the general population 
0233. In various aspects of the kit of the invention, the set 
of genes may be any combination of two or more of the target 
genes of the invention. 
0234 Sets of genes of the invention which consist of two 
or more of ACTB, ANXA3, CLEC4D, IL2RB, LMNB1, 
PRRG4, TNFAIP6 and VNN1 include: ACTB, ANXA3, 
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6, VNN1; 
ACTB, ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, 
VNN1; ACTB, ANXA3, CLEC4D, IL2RB, PRRG4; ACTB, 
ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4; ACTB, 
ANXA3, CLEC4D, IL2RB, PRRG4, VNN1; ACTB, 
ANXA3, IL2RB, LMNB1, PRRG4, VNN1; ACTB, ANXA3, 
CLEC4D, IL2RB, PRRG4, TNFAIP6; ACTB, ANXA3, 
IL2RB, LMNB1, PRRG4, TNFAIP6; ACTB, ANXA3, 
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6; ACTB, 
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0252. In one aspect of the invention, the kit contains a 
primer having a nucleotide sequence identified as SEQ ID 
NO: 10, and a primer having a nucleotide sequence identified 
as SEQID NO: 11. 
0253) In one aspect of the invention, the kit contains a 
primer having a nucleotide sequence identified as SEQ ID 
NO: 10, and a primer having a nucleotide sequence identified 
as SEQID NO: 11, and the kit further contains a labeled probe 
which comprises a polynucleotide having a nucleic acid 
sequence identified as SEQID NO: 12. 
0254. In one aspect of the invention, the kit contains a 
primer having a nucleotide sequence identified as SEQ ID 
NO: 19, and a primer having a nucleotide sequence identified 
as SEQID NO: 20. 
0255. In one aspect of the invention, the kit contains a 
primer having a nucleotide sequence identified as SEQ ID 
NO: 19, and a primer having a nucleotide sequence identified 
as SEQID NO:20 and the kit further contains a labeled probe 
which comprises a polynucleotide having a nucleic acid 
sequence identified as SEQID NO: 21. 
0256 In one aspect of the invention, for example, the kit 
contains a primer having a nucleotide sequence identified as 
SEQID NO: 28, and a primer having a nucleotide sequence 
identified as SEQID NO. 29. 
0257. In one aspect of the invention, for example, the kit 
contains a primer having a nucleotide sequence identified as 
SEQID NO: 28, and a primer having a nucleotide sequence 
identified as SEQ ID NO: 29 and the kit further contains a 
labeled probe which comprises a polynucleotide having a 
nucleic acid sequence identified as SEQID NO:30. 
0258. In one aspect of the invention, the kit contains a 
primer having a nucleotide sequence identified as SEQ ID 
NO:37, and a primer having a nucleotide sequence identified 
as SEQID NO:38. 
0259. In one aspect of the invention, the kit contains a 
primer having a nucleotide sequence identified as SEQ ID 
NO:37, and a primer having a nucleotide sequence identified 
as SEQID NO:38 and the kit further contains a labeled probe 
which comprises a polynucleotide having a nucleic acid 
sequence identified as SEQID NO:39. 
0260. In one aspect of the invention, the kit contains a 
primer having a nucleotide sequence identified as SEQ ID 
NO: 46, and a primer having a nucleotide sequence identified 
as SEQID NO: 47. 
0261. In one aspect of the invention, the kit contains a 
primer having a nucleotide sequence identified as SEQ ID 
NO: 46, and a primer having a nucleotide sequence identified 
as SEQID NO:47, and the kit further contains a labeled probe 
which comprises a polynucleotide having a nucleic acid 
sequence identified as SEQID NO: 48. 
0262. In one aspect of the invention, the kit contains a 
primer having a nucleotide sequence identified as SEQ ID 
NO:55, and a primer having a nucleotide sequence identified 
as SEQID NO: 56. 
0263. In one aspect of the invention, the kit contains a 
primer having a nucleotide sequence identified as SEQ ID 
NO:55, and a primer having a nucleotide sequence identified 
as SEQID NO: 56 and the kit further contains a labeled probe 
which comprises a polynucleotide having a nucleic acid 
sequence identified as SEQID NO: 57. 
0264. Further, non-limiting, specific aspects of the inven 
tion include the following: 
0265. One aspect of the invention disclosed herein is a 
method of determining a probability that a human test Subject 
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has colorectal cancer as opposed to not having colorectal 
cancer, the method comprising: the steps of (a) determining a 
level of RNA encoded by a ANXA3 gene in blood of the test 
Subject, thereby generating test data; (b) providing positive 
control data representing levels of RNA encoded by the gene 
in blood of human control Subjects having colorectal cancer, 
and providing negative control data representing levels of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer; and (c) determining a probabil 
ity that the test data corresponds to the positive control data 
and not to the negative control data, where the probability that 
the test data corresponds to the positive control data and not to 
the negative control data represents the probability that the 
test Subject has colorectal cancer as opposed to not having 
colorectal cancer. Another aspect of the invention disclosed 
herein is a method of determining a probability that a human 
test Subject has colorectal cancer as opposed to not having 
colorectal cancer, the method comprising the steps of (a) 
determining a level of RNA encoded by a CLEC4D gene in 
blood of the test subject, thereby generating test data; (b) 
providing positive control data representing levels of RNA 
encoded by the gene in blood of human control Subjects 
having colorectal cancer, and providing negative control data 
representing levels of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer; and (c) 
determining a probability that the test data corresponds to the 
positive control data and not to the negative control data, 
where the probability that the test data corresponds to the 
positive control data and not to the negative control data 
represents the probability that the test subject has colorectal 
cancer as opposed to not having colorectal cancer. Another 
aspect of the invention disclosed herein is a method of deter 
mining a probability that a human test Subject has colorectal 
cancer as opposed to not having colorectal cancer, the method 
comprising the steps of (a) determining a level of RNA 
encoded by a IL2RB gene in blood of the test subject, thereby 
generating test data; (b) providing positive control data rep 
resenting levels of RNA encoded by the gene in blood of 
human control Subjects having colorectal cancer, and provid 
ing negative control data representing levels of RNA encoded 
by the gene in blood of human control Subjects not having 
colorectal cancer; and (c) determining a probability that the 
test data corresponds to the positive control data and not to the 
negative control data, where the probability that the test data 
corresponds to the positive control data and not to the nega 
tive control data represents the probability that the test subject 
has colorectal cancer as opposed to not having colorectal 
cancer. Another aspect of the invention disclosed herein is a 
method of determining a probability that a human test Subject 
has colorectal cancer as opposed to not having colorectal 
cancer, the method comprising the steps of: (a) determining a 
level of RNA encoded by a LMNB1 gene in blood of the test 
Subject, thereby generating test data; (b) providing positive 
control data representing levels of RNA encoded by the gene 
in blood of human control Subjects having colorectal cancer, 
and providing negative control data representing levels of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer; and (c) determining a probabil 
ity that the test data corresponds to the positive control data 
and not to the negative control data, where the probability that 
the test data corresponds to the positive control data and not to 
the negative control data represents the probability that the 
test Subject has colorectal cancer as opposed to not having 
colorectal cancer. Another aspect of the invention disclosed 
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herein is a method of determining a probability that a human 
test Subject has colorectal cancer as opposed to not having 
colorectal cancer, the method comprising the steps of: (a) 
determining a level of RNA encoded by a PRRG4 gene in 
blood of the test subject, thereby generating test data; (b) 
providing positive control data representing levels of RNA 
encoded by the gene in blood of human control Subjects 
having colorectal cancer, and providing negative control data 
representing levels of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer; and (c) 
determining a probability that the test data corresponds to the 
positive control data and not to the negative control data, 
where the probability that the test data corresponds to the 
positive control data and not to the negative control data 
represents the probability that the test subject has colorectal 
cancer as opposed to not having colorectal cancer. Another 
aspect of the invention disclosed herein is a method of deter 
mining a probability that a human test Subject has colorectal 
cancer as opposed to not having colorectal cancer, the method 
comprising the steps of: (a) determining a level of RNA 
encoded by a TNFAIP6 gene in blood of the test subject, 
thereby generating test data; (b) providing positive control 
data representing levels of RNA encoded by the gene in blood 
of human control Subjects having colorectal cancer, and pro 
viding negative control data representing levels of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer, and (c) determining a probability 
that the test data corresponds to the positive control data and 
not to the negative control data, where the probability that the 
test data corresponds to the positive control data and not to the 
negative control data represents the probability that the test 
Subject has colorectal cancer as opposed to not having col 
orectal cancer. Another aspect of the invention disclosed 
herein is a method of determining a probability that a human 
test Subject has colorectal cancer as opposed to not having 
colorectal cancer, the method comprising the steps of: (a) 
determining a level of RNA encoded by a VNN1 gene in 
blood of the test subject, thereby generating test data; (b) 
providing positive control data representing levels of RNA 
encoded by the gene in blood of human control Subjects 
having colorectal cancer, and providing negative control data 
representing levels of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer; and (c) 
determining a probability that the test data corresponds to the 
positive control data and not to the negative control data, 
where the probability that the test data corresponds to the 
positive control data and not to the negative control data 
represents the probability that the test subject has colorectal 
cancer as opposed to not having colorectal cancer. 
0266. An embodiment of aspects of the invention dis 
closed herein includes that the determining of the level of 
RNA encoded by the gene in blood of the test subject be 
effected by determining the level of RNA encoded by the 
gene in a blood sample isolated from the test Subject. An 
embodiment of aspects of the invention disclosed herein 
includes the further step of determining the levels of RNA 
encoded by the gene in blood of a population of human 
Subjects having colorectal cancer, thereby providing the posi 
tive control data representing the levels of RNA encoded by 
the gene in blood of human control Subjects having colorectal 
cancer, and determining levels of RNA encoded by the gene 
in blood of a population of human Subjects not having col 
orectal cancer, thereby providing the negative control data 
representing the levels of RNA encoded by the gene in blood 
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of human control Subjects not having colorectal cancer. An 
embodiment of aspects of the invention disclosed herein 
includes that the level of RNA encoded by the gene in blood 
of the test subject is determined via quantitative reverse tran 
Scriptase-polymerase chain reaction analysis. An embodi 
ment of aspects of the invention disclosed herein includes that 
the level of RNA encoded by the gene in blood of the test 
subject and the levels of RNA encoded by the gene in blood of 
the control subjects are determined via the same method. An 
embodiment of aspects of the invention disclosed herein 
includes that the determining of the probability that the test 
data corresponds to the positive control data and not to the 
negative control data is effected by applying to the test data a 
mathematical model derived from the positive control data 
and from the negative control data, and where the mathemati 
cal model is for determining the probability that data repre 
senting a level of RNA encoded by the gene corresponds to 
the positive control data and not to the negative control data. 
An embodiment of aspects of the invention disclosed herein 
includes that the level of RNA encoded by the gene in blood 
of the test subject is determined as a ratio to a level of RNA 
encoded by ACTB in blood of the test subject. An aspect of 
this latter embodiment includes that the level of RNA 
encoded by the gene in blood of the test subject and the level 
of RNA encoded by ACTB in blood of the test subject are 
determined via duplex quantitative reverse transcriptase 
polymerase chain reaction analysis of RNA encoded by the 
gene and of RNA encoded by ACTB. An embodiment of 
aspects of the invention disclosed herein includes that the 
level of RNA encoded by the gene in blood of the test subject 
is determined as a ratio to a level of RNA encoded by IL2RB 
in blood of the test subject. An aspect of this latter embodi 
ment includes that the level of RNA encoded by the gene in 
blood of the test subject and the level of RNA encoded by 
IL2RB in blood of the test subject are determined via duplex 
quantitative reverse transcriptase-polymerase chain reaction 
analysis of RNA encoded by the gene and of RNA encoded by 
IL2RB. 

0267. An aspect of the invention disclosed herein is a 
computer-based method of determining a probability that a 
human test Subject has colorectal cancer as opposed to not 
having colorectal cancer, from test data representing a level of 
RNA encoded by a ANXA3 gene in blood of the test subject, 
the method comprising computer-implemented steps of: (a) 
applying to the test data a mathematical model derived from 
positive control data representing levels of RNA encoded by 
the gene in blood of human control Subjects having colorectal 
cancer, and from negative control data representing levels of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer, where the mathematical model 
is for determining a probability that data representing a level 
of RNA encoded by the gene corresponds to the positive 
control data and not to the negative control data; and (b) 
outputting the probability that data representing a level of 
RNA encoded by the gene corresponds to the positive control 
data and not to the negative control data, where the probabil 
ity that the test data corresponds to the positive control data 
and not to the negative control data represents the probability 
that the test Subject has colorectal cancer as opposed to not 
having colorectal cancer. Another aspect of the invention 
disclosed herein is a computer-based method of determining 
a probability that a human test Subject has colorectal canceras 
opposed to not having colorectal cancer, from test data rep 
resenting a level of RNA encoded by a ANXA3 gene in blood 
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of the test Subject, the method comprising computer-imple 
mented steps of inputting, to a computer, test data represent 
ing a level of RNA encoded by a CLEC4D gene in blood of 
the test Subject; and causing the computer to apply to the test 
data a mathematical model derived from positive control data 
representing levels of RNA encoded by the gene in blood of 
human control Subjects having colorectal cancer, and from 
negative control data representing levels of RNA encoded by 
the gene in blood of human control Subjects not having col 
orectal cancer, where the mathematical model is for deter 
mining a probability that data representing a level of RNA 
encoded by the gene corresponds to the positive control data 
and not to the negative control data; and (b) outputting the 
probability that data representing a level of RNA encoded by 
the gene corresponds to the positive control data and not to the 
negative control data, where the probability that the test data 
corresponds to the positive control data and not to the nega 
tive control data represents the probability that the test subject 
has colorectal cancer as opposed to not having colorectal 
cancer. Another aspect of the invention disclosed herein is a 
computer-based method of determining a probability that a 
human test Subject has colorectal cancer as opposed to not 
having colorectal cancer, from test data representing a level of 
RNA encoded by a ANXA3 gene in blood of the test subject, 
the method comprising computer-implemented steps of 
inputting, to a computer, test data representing a level of RNA 
encoded by a IL2RB gene in blood of the test subject; and 
causing the computer to apply to the test data a mathematical 
model derived from positive control data representing levels 
of RNA encoded by the gene in blood of human control 
Subjects having colorectal cancer, and from negative control 
data representing levels of RNA encoded by the gene in blood 
of human control Subjects not having colorectal cancer, where 
the mathematical model is for determining a probability that 
data representing a level of RNA encoded by the gene corre 
sponds to the positive control data and not to the negative 
control data; and (b) outputting the probability that data rep 
resenting a level of RNA encoded by the gene corresponds to 
the positive control data and not to the negative control data, 
where the probability that the test data corresponds to the 
positive control data and not to the negative control data 
represents the probability that the test subject has colorectal 
cancer as opposed to not having colorectal cancer. Another 
aspect of the invention disclosed herein is a computer-based 
method of determining a probability that a human test Subject 
has colorectal cancer as opposed to not having colorectal 
cancer, from test data representing a level of RNA encoded by 
a ANXA3 gene in blood of the test subject, the method com 
prising computer-implemented steps of: (a) applying to the 
test data a mathematical model derived from positive control 
data representing levels of RNA encoded by the gene in blood 
of human control Subjects having colorectal cancer, and from 
negative control data representing levels of RNA encoded by 
the gene in blood of human control Subjects not having col 
orectal cancer, where the mathematical model is for deter 
mining a probability that data representing a level of RNA 
encoded by the gene corresponds to the positive control data 
and not to the negative control data; and (b) outputting the 
probability that data representing a level of RNA encoded by 
the gene corresponds to the positive control data and not to the 
negative control data, where the probability that the test data 
corresponds to the positive control data and not to the nega 
tive control data represents the probability that the test subject 
has colorectal cancer as opposed to not having colorectal 
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cancer. Another aspect of the invention disclosed herein is a 
computer-based method of determining a probability that a 
human test Subject has colorectal cancer as opposed to not 
having colorectal cancer, from test data representing a level of 
RNA encoded by a ANXA3 gene in blood of the test subject, 
the method comprising computer-implemented steps of: (a) 
applying to the test data a mathematical model derived from 
positive control data representing levels of RNA encoded by 
the gene in blood of human control Subjects having colorectal 
cancer, and from negative control data representing levels of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer, where the mathematical model 
is for determining a probability that data representing a level 
of RNA encoded by the gene corresponds to the positive 
control data and not to the negative control data; and (b) 
outputting the probability that data representing a level of 
RNA encoded by the gene corresponds to the positive control 
data and not to the negative control data, where the probabil 
ity that the test data corresponds to the positive control data 
and not to the negative control data represents the probability 
that the test Subject has colorectal cancer as opposed to not 
having colorectal cancer. Another aspect of the invention 
disclosed herein is a computer-based method of determining 
a probability that a human test Subject has colorectal canceras 
opposed to not having colorectal cancer, from test data rep 
resenting a level of RNA encoded by a ANXA3 gene in blood 
of the test Subject, the method comprising computer-imple 
mented steps of: (a) applying to the test data a mathematical 
model derived from positive control data representing levels 
of RNA encoded by the gene in blood of human control 
Subjects having colorectal cancer, and from negative control 
data representing levels of RNA encoded by the gene in blood 
of human control Subjects not having colorectal cancer, where 
the mathematical model is for determining a probability that 
data representing a level of RNA encoded by the gene corre 
sponds to the positive control data and not to the negative 
control data; and (b) outputting the probability that data rep 
resenting a level of RNA encoded by the gene corresponds to 
the positive control data and not to the negative control data, 
where the probability that the test data corresponds to the 
positive control data and not to the negative control data 
represents the probability that the test subject has colorectal 
cancer as opposed to not having colorectal cancer. Another 
aspect of the invention disclosed herein is a computer-based 
method of determining a probability that a human test Subject 
has colorectal cancer as opposed to not having colorectal 
cancer, from test data representing a level of RNA encoded by 
a ANXA3 gene in blood of the test subject, the method com 
prising computer-implemented steps of: (a) applying to the 
test data a mathematical model derived from positive control 
data representing levels of RNA encoded by the gene in blood 
of human control Subjects having colorectal cancer, and from 
negative control data representing levels of RNA encoded by 
the gene in blood of human control Subjects not having col 
orectal cancer, where the mathematical model is for deter 
mining a probability that data representing a level of RNA 
encoded by the gene corresponds to the positive control data 
and not to the negative control data; and (b) outputting the 
probability that data representing a level of RNA encoded by 
the gene corresponds to the positive control data and not to the 
negative control data, where the probability that the test data 
corresponds to the positive control data and not to the nega 
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tive control data represents the probability that the test subject 
has colorectal cancer as opposed to not having colorectal 
CaCC. 

0268 An embodiment of the inventions computer based 
methods includes where the level of RNA encoded by the 
gene in blood of the test Subject is determined via quantitative 
reverse transcriptase-polymerase chain reaction analysis. An 
embodiment of computer based methods of the invention 
includes where the level of RNA encoded by the gene in blood 
of the test subject and the levels of RNA encoded by the gene 
in blood of the control subjects are determined via the same 
method. An embodiment of each of computer based methods 
of the invention includes where the level of RNA encoded by 
the gene in blood of the test subject is determined as a ratio to 
a level of RNA encoded by ACTB in blood of the test subject. 
An embodiment of computer based methods of the invention 
includes where the level of RNA encoded by the gene in blood 
of the test subject and the level of RNA encoded by ACTB in 
blood of the test subject are determined via duplex quantita 
tive reverse transcriptase-polymerase chain reaction analysis 
of RNA encoded by the gene and of RNA encoded by ACTB. 
An embodiment of each of the computer based methods of the 
invention includes where the level of RNA encoded by the 
gene in blood of the test Subject is determined as a ratio to a 
level of RNA encoded by IL2RB in blood of the test subject. 
In a further embodiment the level of RNA encoded by the 
gene in blood of the test subject and the level of RNA encoded 
by IL2RB in blood of the test subject are determined via 
duplex quantitative reverse transcriptase-polymerase chain 
reaction analysis of RNA encoded by the gene and of RNA 
encoded by IL2RB. 
0269. Another aspect of the invention disclosed herein is a 
method of determining a probability that a human test Subject 
has colorectal cancer as opposed to not having colorectal 
cancer, the method comprising, for each gene of a set of one 
or more genes selected from the group consisting of ANXA3, 
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1: 
comprising the steps of: (a) determining a level of RNA 
encoded by the gene in blood of the test subject, thereby 
generating test data; (b) providing positive control data rep 
resenting levels of RNA encoded by the gene in blood of 
human control Subjects having colorectal cancer, and provid 
ing negative control data representing levels of RNA encoded 
by the gene in blood of human control Subjects not having 
colorectal cancer; and (c) determining a probability that the 
test data corresponds to the positive control data and not to the 
negative control data, where the probability that the test data 
corresponds to the positive control data and not to the nega 
tive control data represents the probability that the test subject 
has colorectal cancer as opposed to not having colorectal 
cancer. An embodiment of this aspect of the invention dis 
closed herein is where the determining of the level of RNA 
encoded by the gene in blood of the test subject is effected by 
determining the level of RNA encoded by the gene in a blood 
sample isolated from the test subject. An embodiment of this 
aspect of the invention disclosed herein further comprises 
determining levels of RNA encoded by the gene in blood of a 
population of human Subjects having colorectal cancer, 
thereby providing the positive control data representing the 
levels of RNA encoded by the gene in blood of human control 
Subjects having colorectal cancer, and determining levels of 
RNA encoded by the gene in blood of a population of human 
Subjects not having colorectal cancer, thereby providing the 
negative control data representing the levels of RNA encoded 
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by the gene in blood of human control Subjects not having 
colorectal cancer. An embodiment of this aspect of the inven 
tion disclosed herein is where the level of RNA encoded by 
the gene in blood of the test Subject is determined via quan 
titative reverse transcriptase-polymerase chain reaction 
analysis. An embodiment of this aspect of the invention dis 
closed herein is where the level of RNA encoded by the gene 
in blood of the test subject and the levels of RNA encoded by 
the gene in blood of the control subjects are determined via 
the same method. An embodiment of this aspect of the inven 
tion disclosed herein is where the determining of the prob 
ability that the test data corresponds to the positive control 
data and not to the negative control data is effected by apply 
ing to the test data a mathematical model derived from the 
positive control data and from the negative control data, and 
where the mathematical model is for determining the prob 
ability that data representing a level of RNA encoded by the 
gene corresponds to the positive control data and not to the 
negative control data. An embodiment of this aspect of the 
invention disclosed herein is where the level of RNA encoded 
by the gene in blood of the test subject is determined as a ratio 
to a level of RNA encoded by ACTB in blood of the test 
subject. In a further embodiment, the level of RNA encoded 
by the gene in blood of the test subject and the level of RNA 
encoded by ACTB in blood of the test subject are determined 
via duplex quantitative reverse transcriptase-polymerase 
chain reaction analysis of RNA encoded by the gene and of 
RNA encoded by ACTB. An embodiment of this aspect of the 
invention disclosed herein is where the set of one or more 
genes is a set of one or more genes selected from the group 
consisting of ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 andVNN1, and where the level of RNA encoded by 
the gene in blood of the test subject is determined as a ratio to 
a level of RNA encoded by IL2RB in blood of the test subject. 
In a further embodiment, the level of RNA encoded by the 
gene in blood of the test subject and the level of RNA encoded 
by IL2RB in blood of the test subject are determined via 
duplex quantitative reverse transcriptase-polymerase chain 
reaction analysis of RNA encoded by the gene and of RNA 
encoded by IL2RB. 
0270. Another aspect of the invention disclosed herein is a 
computer-based method of determining a probability that a 
human test Subject has colorectal cancer as opposed to not 
having colorectal cancer, from test data representing a level of 
RNA encoded by the gene in blood of the test subject, the 
method comprising, for each gene of a set of one or more 
genes selected from the group consisting of ANXA3, 
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1, 
computer-implemented Steps of: (a) applying to the test data 
a mathematical model derived from positive control data 
representing levels of RNA encoded by the gene in blood of 
human control Subjects having colorectal cancer, and from 
negative control data representing levels of RNA encoded by 
the gene in blood of human control Subjects not having col 
orectal cancer, where the mathematical model is for deter 
mining a probability that data representing a level of RNA 
encoded by the gene corresponds to the positive control data 
and not to the negative control data; and (b) outputting the 
probability that data representing a level of RNA encoded by 
the gene corresponds to the positive control data and not to the 
negative control data, where the probability that the test data 
corresponds to the positive control data and not to the nega 
tive control data represents the probability that the test subject 
has colorectal cancer as opposed to not having colorectal 
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cancer. In an embodiment of this aspect of the invention 
disclosed herein is where the level of RNA encoded by the 
gene in blood of the test Subject is determined via quantitative 
reverse transcriptase-polymerase chain reaction analysis. In 
an embodiment of this aspect of the invention disclosed 
herein is where the level of RNA encoded by the gene in blood 
of the test subject and the levels of RNA encoded by the gene 
in blood of the control subjects are determined via the same 
method. In an embodiment of this aspect of the invention 
disclosed herein is where the level of RNA encoded by the 
gene in blood of the test Subject is determined as a ratio to a 
level of RNA encoded by ACTB in blood of the test subject. 
In a further embodiment of this aspect of the invention dis 
closed herein is where the level of RNA encoded by the gene 
in blood of the test subject and the level of RNA encoded by 
ACTB in blood of the test subject are determined via duplex 
quantitative reverse transcriptase-polymerase chain reaction 
analysis of RNA encoded by the gene and of RNA encoded by 
ACTB. In an embodiment of this aspect of the invention 
disclosed herein is where the set of one or more genes is a set 
of one or more genes selected from the group consisting of 
ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1, 
and where the level of RNA encoded by the gene in blood of 
the test subject is determined as a ratio to a level of RNA 
encoded by IL2RB in blood of the test subject. In a further 
embodiment of this aspect of the invention disclosed herein, 
the level of RNA encoded by the gene in blood of the test 
subject and the level of RNA encoded by IL2RB in blood of 
the test Subject are determined via duplex quantitative reverse 
transcriptase-polymerase chain reaction analysis of RNA 
encoded by the gene and of RNA encoded by IL2RB. In an 
embodiment of this aspect of the invention disclosed herein is 
where the set of one or more genes consists of PRRG4. In an 
embodiment of this aspect of the invention disclosed herein is 
where the set of one or more genes consists of IL2RB and 
PRRG4. 

0271 Another aspect of the invention disclosed herein is a 
kit comprising packaging and containing, for each gene of a 
set of two or more genes selected from the group consisting of 
ACTB, ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, 
TNFAIP6 and VNN1, a primer set capable of generating an 
amplification product of DNA complementary to RNA 
encoded, in a human Subject, only by the gene. An embodi 
ment of this aspect of the invention disclosed herein is where 
the kit further contains two or more components selected 
from the group consisting of a thermostable polymerase, a 
reverse transcriptase, deoxynucleotide triphosphates, nucle 
otide triphosphates and enzyme buffer. An embodiment of 
this aspect of the invention disclosed herein is where the kit 
further contains at least one labelled probe capable of selec 
tively hybridizing to either a sense or an antisense strand of 
the amplification product. An embodiment of this aspect of 
the invention disclosed herein is where the kit further contains 
a computer-readable medium having instructions stored 
thereon that are operable when executed by a computer for 
applying a mathematical model to test data representing a 
level of RNA encoded by the gene in blood of a human test 
subject, where the mathematical model is derived from posi 
tive control data representing levels of RNA encoded by the 
gene in blood of human control Subjects having colorectal 
cancer, and from negative control data representing levels of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer, where the mathematical model 
is for determining a probability that data representing a level 
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of RNA encoded by the gene corresponds to the positive 
control data and not to the negative control data, and where 
the probability that the test data corresponds to the positive 
control data and not to the negative control data represents the 
probability that the test subject has colorectal cancer as 
opposed to not having colorectal cancer. An embodiment of 
this aspect of the invention disclosed herein is where the set of 
one or more genes of the kit consists of ACTB and one or 
more genes selected from the group consisting of ANXA3, 
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1. 
An embodiment of this aspect of the invention disclosed 
herein is where the set of one or more genes of one or more 
genes of the kit consists of ACTB and ANXA3. An embodi 
ment of this aspect of the invention disclosed herein is where 
the set of one or more genes of one or more genes of the kit 
consists of ACTB and CLEC4D. An embodiment of this 
aspect of the invention disclosed herein is where the set of one 
or more genes of one or more genes of the kit consists of 
ACTB and IL2RB. An embodiment of this aspect of the 
invention disclosed herein is where the set of one or more 
genes of one or more genes of the kit consists of ACTB and 
LMNB1. An embodiment of this aspect of the invention dis 
closed herein is where the set of one or more genes of one or 
more genes of the kit consists of ACTB and PRRG4. An 
embodiment of this aspect of the invention disclosed herein is 
where the set of one or more genes of one or more genes of the 
kit consists of ACTB and TNFAIP6. An embodiment of this 
aspect of the invention disclosed herein is where the set of one 
or more genes of one or more genes of the kit consists of 
ACTB and VNN1. An embodiment of this aspect of the inven 
tion disclosed herein is where the set of one or more genes of 
one or more genes of the kit consists of IL2RB and one or 
more genes selected from the group consisting of ANXA3, 
CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1. An 
embodiment of this aspect of the invention disclosed herein is 
where the set of one or more genes of one or more genes of the 
kit consists of IL2RB and ANXA3. An embodiment of this 
aspect of the invention disclosed herein is where the set of one 
or more genes of one or more genes of the kit consists of \ 
IL2RB and CLEC4D. An embodiment of this aspect of the 
invention disclosed herein is where the set of one or more 
genes of one or more genes of the kit consists of IL2RB and 
LMNB1. An embodiment of this aspect of the invention dis 
closed herein is where the set of one or more genes of one or 
more genes of the kit consists of IL2RB and PRRG4. An 
embodiment of this aspect of the invention disclosed herein is 
where the set of one or more genes of one or more genes of the 
kit consists of IL2RB and TNFAIP6. An embodiment of this 
aspect of the invention disclosed herein is where the set of one 
or more genes of one or more genes of the kit consists of 
IL2RB and VNN1. 

0272 Another aspect of the invention disclosed herein is a 
method of classifying a human test Subject as more likely to 
have colorectal cancer than to not have colorectal cancer, the 
method comprising: (a) determining a level of RNA encoded 
by a ANXA3 gene in blood of the test subject, thereby gen 
erating test data; (b) providing negative control data repre 
senting a level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, and (c) apply 
ing to the test data and to the negative control data a math 
ematical formula for generating a value indicating whether 
the level of RNA encoded by the gene in blood of the test 
subject is higher than the level of RNA encoded by the gene in 
blood of human control Subjects not having colorectal cancer, 
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where an indication by the value that the level of RNA 
encoded by the gene in blood of the test subject is higher than 
the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer classifies the 
test Subject as more likely to have colorectal cancer than to not 
have colorectal cancer. Another aspect of the invention dis 
closed herein is a method of classifying a human test Subject 
as more likely to have colorectal cancer than to not have 
colorectal cancer, the method comprising: (a) determining a 
level of RNA encoded by a CLEC4D gene in blood of the test 
Subject, thereby generating test data; (b) providing negative 
control data representing a level of RNA encoded by the gene 
in blood of human control Subjects not having colorectal 
cancer, and (c) applying to the test data and to the negative 
control data a mathematical formula for generating a value 
indicating whether the level of RNA encoded by the gene in 
blood of the test subject is higher than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer, where an indication by the value 
that the level of RNA encoded by the gene in blood of the test 
subject is higher than the level of RNA encoded by the gene in 
blood of human control Subjects not having colorectal cancer 
classifies the test subject as more likely to have colorectal 
cancer than to not have colorectal cancer. Another aspect of 
the invention disclosed herein is a method of classifying a 
human test Subject as more likely to have colorectal cancer 
than to not have colorectal cancer, the method comprising: (a) 
determining a level of RNA encoded by a IL2RB gene in 
blood of the test subject, thereby generating test data; (b) 
providing negative control data representing a level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer; and (c) applying to the test data and 
to the negative control data a mathematical formula for gen 
erating a value indicating whether the level of RNA encoded 
by the gene in blood of the test subject is higher than the level 
of RNA encoded by the gene in blood of human control 
Subjects not having colorectal cancer, where an indication by 
the value that the level of RNA encoded by the gene in blood 
of the test subject is lower than the level of RNA encoded by 
the gene in blood of human control Subjects not having col 
orectal cancer classifies the test Subject as more likely to have 
colorectal cancer than to not have colorectal cancer. Another 
aspect of the invention disclosed herein is a method of clas 
Sifying a human test Subject as more likely to have colorectal 
cancer than to not have colorectal cancer, the method com 
prising: (a) determining a level of RNA encoded by a LMNB1 
gene in blood of the test Subject, thereby generating test data; 
(b) providing negative control data representing a level of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer; and (c) applying to the test data 
and to the negative control data a mathematical formula for 
generating a value indicating whether the level of RNA 
encoded by the gene in blood of the test subject is higher than 
the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, where an indi 
cation by the value that the level of RNA encoded by the gene 
in blood of the test subject is higher than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer classifies the test Subject as more 
likely to have colorectal cancer than to not have colorectal 
cancer. Another aspect of the invention disclosed herein is a 
method of classifying a human test Subject as more likely to 
have colorectal cancer than to not have colorectal cancer, the 
method comprising: (a) determining a level of RNA encoded 
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by a PRRG4 gene in blood of the test subject, thereby gener 
ating test data; (b) providing negative control data represent 
ing a level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, and (c) apply 
ing to the test data and to the negative control data a math 
ematical formula for generating a value indicating whether 
the level of RNA encoded by the gene in blood of the test 
subject is higher than the level of RNA encoded by the gene in 
blood of human control Subjects not having colorectal cancer, 
where an indication by the value that the level of RNA 
encoded by the gene in blood of the test subject is higher than 
the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer classifies the 
test Subject as more likely to have colorectal cancer than to not 
have colorectal cancer. Another aspect of the invention dis 
closed herein is a method of classifying a human test Subject 
as more likely to have colorectal cancer than to not have 
colorectal cancer, the method comprising: (a) determining a 
level of RNA encoded by a TNFAIP6 gene in blood of the test 
Subject, thereby generating test data; (b) providing negative 
control data representing a level of RNA encoded by the gene 
in blood of human control Subjects not having colorectal 
cancer, and (c) applying to the test data and to the negative 
control data a mathematical formula for generating a value 
indicating whether the level of RNA encoded by the gene in 
blood of the test subject is higher than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer, where an indication by the value 
that the level of RNA encoded by the gene in blood of the test 
subject is higher than the level of RNA encoded by the gene in 
blood of human control Subjects not having colorectal cancer 
classifies the test subject as more likely to have colorectal 
cancer than to not have colorectal cancer. Another aspect of 
the invention disclosed herein is a method of classifying a 
human test Subject as more likely to have colorectal cancer 
than to not have colorectal cancer, the method comprising: (a) 
determining a level of RNA encoded by a VNN1 gene in 
blood of the test subject, thereby generating test data; (b) 
providing negative control data representing a level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer; and (c) applying to the test data and 
to the negative control data a mathematical formula for gen 
erating a value indicating whether the level of RNA encoded 
by the gene in blood of the test subject is higher than the level 
of RNA encoded by the gene in blood of human control 
Subjects not having colorectal cancer, where an indication by 
the value that the level of RNA encoded by the gene in blood 
of the test subject is higher than the level of RNA encoded by 
the gene in blood of human control Subjects not having col 
orectal cancer classifies the test Subject as more likely to have 
colorectal cancer than to not have colorectal cancer. 

0273. An embodiment of the methods of classifying a 
human test Subject as more likely to have colorectal cancer 
than to not have colorectal cancer of the invention includes 
determining of the level of RNA encoded by the gene in blood 
of the test subject is effected by determining the level of RNA 
encoded by the gene in a blood sample isolated from the test 
subject. An embodiment of the inventions methods of clas 
Sifying a human test Subject as more likely to have colorectal 
cancer than to not have colorectal cancer of the invention 
includes further determining levels of RNA encoded by the 
gene in blood of a population of human Subjects not having 
colorectal cancer, thereby providing the negative control data 
representing the levels of RNA encoded by the gene in blood 
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of human control Subjects not having colorectal cancer. An 
embodiment of the invention’s methods of classifying a 
human test Subject as more likely to have colorectal cancer 
than to not have colorectal cancer of the invention includes 
where the level of RNA encoded by the gene in blood of the 
test Subject is determined via quantitative reverse tran 
Scriptase-polymerase chain reaction analysis. An embodi 
ment of the invention’s methods of classifying a human test 
Subject as more likely to have colorectal cancer than to not 
have colorectal cancer of the invention includes where the 
level of RNA encoded by the gene in blood of the test subject 
and the levels of RNA encoded by the gene in blood of the 
control Subjects are determined via the same method. An 
embodiment of the invention’s methods of classifying a 
human test Subject as more likely to have colorectal cancer 
than to not have colorectal cancer of the invention includes 
where the level of RNA encoded by the gene in blood of the 
test subject is determined as a ratio to a level of RNA encoded 
by ACTB in blood of the test subject. In an aspect of this 
embodiment, the level of RNA encoded by the gene in blood 
of the test subject and the level of RNA encoded by ACTB in 
blood of the test subject are determined via duplex quantita 
tive reverse transcriptase-polymerase chain reaction analysis 
of RNA encoded by the gene and of RNA encoded by ACTB. 
An embodiment of the invention’s methods of classifying a 
human test Subject as more likely to have colorectal cancer 
than to not have colorectal cancer includes where the level of 
RNA encoded by the gene in blood of the test subject is 
determined as a ratio to a level of RNA encoded by IL2RB in 
blood of the test subject, and/or where the level of RNA 
encoded by the gene in blood of the test subject and the level 
of RNA encoded by IL2RB in blood of the test subject are 
determined via duplex quantitative reverse transcriptase 
polymerase chain reaction analysis of RNA encoded by the 
gene and of RNA encoded by IL2RB. 
0274. Another aspect of the invention disclosed herein is a 
computer-based method of classifying a human test Subject as 
more likely to have colorectal cancer than to not have col 
orectal cancer, the method comprising computer-imple 
mented steps of: (a) applying to test data representing a level 
of RNA encoded by a ANXA3 gene in blood of the test 
Subject and to negative control data representing a level of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer a mathematical formula forgen 
erating a value indicating whether the level of RNA encoded 
by the gene in blood of the test subject is higher than the level 
of RNA encoded by the gene in blood of human control 
Subjects not having colorectal cancer; and (b) outputting the 
value, where an indication by the value that the level of RNA 
encoded by the gene in blood of the test subject is higher than 
the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer classifies the 
test Subject as more likely to have colorectal cancer than to not 
have colorectal cancer. Another aspect of the invention dis 
closed herein is a computer-based method of classifying a 
human test Subject as more likely to have colorectal cancer 
than to not have colorectal cancer, the method comprising 
computer-implemented steps of: (a) applying to test data 
representing a level of RNA encoded by a CLEC4D gene in 
blood of the test subject and to negative control data repre 
senting a level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer a mathematical 
formula for generating a value indicating whether the level of 
RNA encoded by the gene in blood of the test subject is higher 
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than the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, and (b) output 
ting the value, where an indication by the value that the level 
of RNA encoded by the gene in blood of the test subject is 
higher than the level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer classifies 
the test Subject as more likely to have colorectal cancer than to 
not have colorectal cancer. Another aspect of the invention 
disclosed herein is a computer-based method of classifying a 
human test Subject as more likely to have colorectal cancer 
than to not have colorectal cancer, the method comprising 
computer-implemented steps of: (a) applying to test data 
representing a level of RNA encoded by a IL2RB gene in 
blood of the test subject and to negative control data repre 
senting a level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer a mathematical 
formula for generating a value indicating whether the level of 
RNA encoded by the gene in blood of the test subject is higher 
than the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, and (b) output 
ting the value, where an indication by the value that the level 
of RNA encoded by the gene in blood of the test subject is 
lower than the level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer classifies 
the test Subject as more likely to have colorectal cancer than to 
not have colorectal cancer. Another aspect of the invention 
disclosed herein is a computer-based method of classifying a 
human test Subject as more likely to have colorectal cancer 
than to not have colorectal cancer, the method comprising 
computer-implemented steps of: (a) applying to test data 
representing a level of RNA encoded by a LMNB1 gene in 
blood of the test subject and to negative control data repre 
senting a level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer a mathematical 
formula for generating a value indicating whether the level of 
RNA encoded by the gene in blood of the test subject is higher 
than the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, and (b) output 
ting the value, where an indication by the value that the level 
of RNA encoded by the gene in blood of the test subject is 
higher than the level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer classifies 
the test Subject as more likely to have colorectal cancer than to 
not have colorectal cancer. Another aspect of the invention 
disclosed herein is a computer-based method of classifying a 
human test Subject as more likely to have colorectal cancer 
than to not have colorectal cancer, the method comprising 
computer-implemented steps of: (a) applying to test data 
representing a level of RNA encoded by a PRRG4 gene in 
blood of the test subject and to negative control data repre 
senting a level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer a mathematical 
formula for generating a value indicating whether the level of 
RNA encoded by the gene in blood of the test subject is higher 
than the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, and (b) output 
ting the value, where an indication by the value that the level 
of RNA encoded by the gene in blood of the test subject is 
lower than the level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer classifies 
the test Subject as more likely to have colorectal cancer than to 
not have colorectal cancer. Another aspect of the invention 
disclosed herein is a computer-based method of classifying a 
human test Subject as more likely to have colorectal cancer 
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than to not have colorectal cancer, the method comprising 
computer-implemented steps of: (a) applying to test data 
representing a level of RNA encoded by a TNFAIP6 gene in 
blood of the test subject and to negative control data repre 
senting a level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer a mathematical 
formula for generating a value indicating whether the level of 
RNA encoded by the gene in blood of the test subject is higher 
than the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, and (b) output 
ting the value, where an indication by the value that the level 
of RNA encoded by the gene in blood of the test subject is 
lower than the level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer classifies 
the test Subject as more likely to have colorectal cancer than to 
not have colorectal cancer. Another aspect of the invention 
disclosed herein is a computer-based method of classifying a 
human test Subject as more likely to have colorectal cancer 
than to not have colorectal cancer, the method comprising 
computer-implemented steps of: (a) applying to test data 
representing a level of RNA encoded by a VNN1 gene in 
blood of the test subject and to negative control data repre 
senting a level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer a mathematical 
formula for generating a value indicating whether the level of 
RNA encoded by the gene in blood of the test subject is higher 
than the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, and (b) output 
ting the value, where an indication by the value that the level 
of RNA encoded by the gene in blood of the test subject is 
lower than the level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer classifies 
the test Subject as more likely to have colorectal cancer than to 
not have colorectal cancer. 

0275 An embodiment of the inventions computer-based 
methods of classifying a human test Subject as more likely to 
have colorectal cancer than to not have colorectal cancer, 
includes where the level of RNA encoded by the gene in blood 
of the test subject is determined via quantitative reverse tran 
Scriptase-polymerase chain reaction analysis. An embodi 
ment of the invention’s computer-based methods of classify 
ing a human test Subject as more likely to have colorectal 
cancer than to not have colorectal cancer, includes where the 
level of RNA encoded by the gene in blood of the test subject 
and the levels of RNA encoded by the gene in blood of the 
control Subjects are determined via the same method. An 
embodiment of the inventions computer-based methods of 
classifying a human test Subject as more likely to have col 
orectal cancer than to not have colorectal cancer, includes 
where the level of RNA encoded by the gene in blood of the 
test subject is determined as a ratio to a level of RNA encoded 
by ACTB in blood of the test subject. An aspect of this 
embodiment includes where the level of RNA encoded by the 
gene in blood of the test subject and the level of RNA encoded 
by ACTB in blood of the test subject are determined via 
duplex quantitative reverse transcriptase-polymerase chain 
reaction analysis of RNA encoded by the gene and of RNA 
encoded by ACTB. An embodiment of the inventions com 
puter-based methods of classifying a human test Subject as 
more likely to have colorectal cancer than to not have col 
orectal cancer, includes where the level of RNA encoded by 
the gene in blood of the test subject is determined as a ratio to 
a level of RNA encoded by IL2RB in blood of the test subject. 
An aspect of this embodiment includes where the level of 
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RNA encoded by the gene in blood of the test subject and the 
level of RNA encoded by IL2RB in blood of the test subject 
are determined via duplex quantitative reverse transcriptase 
polymerase chain reaction analysis of RNA encoded by the 
gene and of RNA encoded by IL2RB. 
0276 Another aspect of the invention disclosed herein is a 
method of classifying a human test Subject as more likely to 
have colorectal cancer than to not have colorectal cancer, the 
method comprising, for each gene of a set of one or more 
genes selected from the group consisting of ANXA3, 
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1: 
(a) determining a level of RNA encoded by the gene in blood 
of the test Subject, thereby generating test data; (b) providing 
negative control data representing levels of RNA encoded by 
the gene in blood of human control Subjects not having col 
orectal cancer, and (c) applying to the test data and to the 
negative control data a mathematical formula for generating a 
value indicating, for ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 and VNN1, whether the level of RNA encoded by 
the gene in blood of the test subject is higher than the level of 
RNA encoded by the gene in blood of human control subjects 
not having colorectal cancer, and indicating, for IL2RB, 
whether the level of RNA encoded by the gene in blood of the 
test subject is lower than the level of RNA encoded by the 
gene in blood of human control Subjects not having colorectal 
cancer, where, for ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 and VNN1, an indication by the value that the level 
of RNA encoded by the gene in blood of the test subject is 
higher than the level of RNA encoded by the gene in blood of 
human control Subjects not having colorectal cancer classifies 
the test Subject as more likely to have colorectal cancer than to 
not have colorectal cancer, and where, for IL2RB, an indica 
tion by the value that the level of RNA encoded by the gene in 
blood of the test subject is lower than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer classifies the test Subject as more 
likely to have colorectal cancer than to not have colorectal 
cancer. An embodiment of this aspect includes determining of 
the level of RNA encoded by the gene in blood of the test 
subject is effected by determining the level of RNA encoded 
by the gene in a blood sample isolated from the test subject. 
Another embodiment of this aspect includes further compris 
ing determining levels of RNA encoded by the gene in blood 
of a population of human Subjects having colorectal cancer, 
thereby providing the positive control data representing the 
levels of RNA encoded by the gene in blood of human control 
Subjects having colorectal cancer, and determining levels of 
RNA encoded by the gene in blood of a population of human 
Subjects not having colorectal cancer, thereby providing the 
negative control data representing the levels of RNA encoded 
by the gene in blood of human control Subjects not having 
colorectal cancer. Anther embodiment of this aspect includes 
where the level of RNA encoded by the gene in blood of the 
test Subject is determined via quantitative reverse tran 
Scriptase-polymerase chain reaction analysis. An embodi 
ment of this aspect includes where the level of RNA encoded 
by the gene in blood of the test subject and the levels of RNA 
encoded by the gene in blood of the control subjects are 
determined via the same method. An embodiment of this 
aspect includes where the level of RNA encoded by the gene 
in blood of the test subject is determined as a ratio to a level of 
RNA encoded by ACTB in blood of the test subject. An 
further embodiment includes where the level of RNA 
encoded by the gene in blood of the test subject and the level 
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of RNA encoded by ACTB in blood of the test subject are 
determined via duplex quantitative reverse transcriptase 
polymerase chain reaction analysis of RNA encoded by the 
gene and of RNA encoded by ACTB. An embodiment of this 
aspect includes where the set of one or more genes is a set of 
one or more genes selected from the group consisting of 
ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1, 
and where the level of RNA encoded by the gene in blood of 
the test subject is determined as a ratio to a level of RNA 
encoded by IL2RB in blood of the test subject. An embodi 
ment of this aspect includes where the level of RNA encoded 
by the gene in blood of the test subject and the level of RNA 
encoded by IL2RB in blood of the test subject are determined 
via duplex quantitative reverse transcriptase-polymerase 
chain reaction analysis of RNA encoded by the gene and of 
RNA encoded by IL2RB. 
0277 Another aspect of the invention disclosed herein is a 
computer-based method of classifying a human test Subject as 
more likely to have colorectal cancer than to not have col 
orectal cancer, the method comprising, for each gene of a set 
of one or more genes selected from the group consisting of 
ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and 
VNN1, computer-implemented steps of: (a) applying to test 
data representing a level of RNA encoded by the gene in 
blood of the test subject and to negative control data repre 
senting a level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, a formula for 
calculating a value indicating, for ANXA3, CLEC4D, 
LMNB1, PRRG4, TNFAIP6 and VNN1, whether the level of 
RNA encoded by the gene in blood of the test subject is higher 
than the level of RNA encoded by the gene in blood of human 
control Subjects not having colorectal cancer, and indicating, 
for IL2RB, whether the level of RNA encoded by the gene in 
blood of the test subject is lower than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer, where, for ANXA3, CLEC4D, 
LMNB1, PRRG4, TNFAIP6 and VNN1, an indication that 
the level of RNA encoded by the gene in blood of the test 
subject is higher than the level of RNA encoded by the gene in 
blood of human control Subjects not having colorectal cancer 
classifies the test subject as more likely to have colorectal 
cancer than to not have colorectal cancer, and where, for 
IL2RB, an indication that the level of RNA encoded by the 
gene in blood of the test subject is lower than the level of RNA 
encoded by the gene in blood of human control Subjects not 
having colorectal cancer classifies the test Subject as more 
likely to have colorectal cancer than to not have colorectal 
cancer. An embodiment of this aspect of the invention dis 
closed herein includes where the level of RNA encoded by the 
gene in blood of the test Subject is determined via quantitative 
reverse transcriptase-polymerase chain reaction analysis. 
Another embodiment of this aspect of the invention disclosed 
herein includes where the level of RNA encoded by the gene 
in blood of the test subject and the levels of RNA encoded by 
the gene in blood of the control subjects are determined via 
the same method. Another embodiment of this aspect of the 
invention disclosed herein includes where the level of RNA 
encoded by the gene in blood of the test subject is determined 
as a ratio to a level of RNA encoded by ACTB in blood of the 
test subject. In a further embodiment of this embodiment of 
the invention as disclosed herein is where the level of RNA 
encoded by the gene in blood of the test subject and the level 
of RNA encoded by ACTB in blood of the test subject are 
determined via duplex quantitative reverse transcriptase 
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polymerase chain reaction analysis of RNA encoded by the 
gene and of RNA encoded by ACTB. Another embodiment of 
this aspect of the invention disclosed herein includes where 
the set of one or more genes is a set of one or more genes 
selected from the group consisting of ANXA3, CLEC4D, 
LMNB1, PRRG4, TNFAIP6 and VNN1, and where the level 
of RNA encoded by the gene in blood of the test subject is 
determined as a ratio to a level of RNA encoded by IL2RB in 
blood of the test subject. In a further embodiment of this 
embodiment of the invention as disclosed herein, the level of 
RNA encoded by the gene in blood of the test subject and the 
level of RNA encoded by IL2RB in blood of the test subject 
are determined via duplex quantitative reverse transcriptase 
polymerase chain reaction analysis of RNA encoded by the 
gene and of RNA encoded by IL2RB. In a further embodi 
ment of this embodiment of the invention as disclosed herein, 
the set of one or more genes consists of PRRG4. In a further 
embodiment of this embodiment of the invention as disclosed 
herein, the set of one or more genes consists of IL2RB and 
PRRG4. 

0278 Another aspect of the invention disclosed herein is a 
kit comprising packaging and containing, for each gene of a 
set of two or more genes selected from the group consisting of 
ACTB, ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, 
TNFAIP6 and VNN1, a primer set capable of generating an 
amplification product of DNA complementary to RNA 
encoded, in a human Subject, only by the gene. In an embodi 
ment of this aspect of the invention disclosed herein, the kit 
further containing two or more components selected from the 
group consisting of a thermostable polymerase, a reverse 
transcriptase, deoxynucleotide triphosphates, nucleotide 
triphosphates and enzyme buffer. In another embodiment of 
this aspect of the invention disclosed herein, the kit further 
contains at least one labelled probe capable of selectively 
hybridizing to either a sense or an antisense strand of the 
amplification product. In another embodiment of this aspect 
of the invention disclosed herein, the set of one or more genes 
of the kit consists of ACTB and one or more genes selected 
from the group consisting of ANXA3, CLEC4D, IL2RB, 
LMNB1, PRRG4, TNFAIP6 and VNN1. In another embodi 
ment of this aspect of the invention disclosed herein, the set of 
one or more genes of the kit consists of ACTB and ANXA3. 
In another embodiment of this aspect of the invention dis 
closed herein, the set of one or more genes of the kit consists 
of ACTB and CLEC4D. In another embodiment of this aspect 
of the invention disclosed herein, the set of one or more genes 
of the kit consists of ACTB and IL2RB. In another embodi 
ment of this aspect of the invention disclosed herein, the set of 
one or more genes of the kit consists of ACTB and LMNB1. 
In another embodiment of this aspect of the invention dis 
closed herein, the set of one or more genes of the kit consists 
of ACTB and PRRG4. In another embodiment of this aspect 
of the invention disclosed herein, the set of one or more genes 
of the kit consists of ACTB and TNFAIP6. In another embodi 
ment of this aspect of the invention disclosed herein, the set of 
one or more genes of the kit consists of ACTB and VNN1. In 
another embodiment of this aspect of the invention disclosed 
herein, the set of one or more genes of the kit consists of 
IL2RB and one or more genes selected from the group con 
sisting of ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 
and VNN1. In another embodiment of this aspect of the 
invention disclosed herein, the set of one or more genes of the 
kit consists IL2RB and ANXA3. In another embodiment of 
this aspect of the invention disclosed herein, the set of one or 
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more genes of the kit consists of IL2RB and CLEC4D. In 
another embodiment of this aspect of the invention disclosed 
herein, the set of one or more genes of the kit consists of 
IL2RB and LMNB1. In another embodiment of this aspect of 
the invention disclosed herein, the set of one or more genes of 
the kit consists of IL2RB and PRRG4. In another embodi 
ment of this aspect of the invention disclosed herein, the set of 
one or more genes of the kit consists of IL2RB and TNFAIP6. 
In another embodiment of this aspect of the invention dis 
closed herein, the set of one or more genes of the kit consists 
of IL2RB and VNN1. 

0279 Another aspect of the invention disclosed herein is a 
method of determining whether a test Subject is at an 
increased risk of having colorectal cancer relative to the gen 
eral population, comprising: (a) obtaining a test sample of 
blood from the subject; and (i) determining a level of RNA 
encoded by a annexin A3 (ANXA3) gene in the test sample of 
blood, (ii) comparing the level of RNA encoded by ANXA3 
as determined in step (i) with a level of the RNA encoded by 
the gene in control samples of blood; and (b) concluding that 
the Subject is at an increased risk of having colorectal cancer 
relative to the general population if the level of RNA encoded 
by the gene in the test sample of blood is higher than in the 
control samples of blood. Another aspect of the invention 
disclosed herein is a method of determining whether a test 
Subject is at an increased risk of having colorectal cancer 
relative to the general population, comprising: (a) obtaining a 
test sample of blood from the Subject; and (i) determining a 
level of RNA encoded by a C-type lectin domain family 4, 
member D (CLEC4D) gene in the test sample of blood, (ii) 
comparing the level of RNA encoded by the gene as deter 
mined in step (i) with the level of the RNA encoded by the 
gene in control samples of blood; and (b) concluding that the 
Subject is at an increased risk of having colorectal cancer 
relative to the general population if the level of RNA encoded 
by the gene in the test sample of blood is higher than in the 
control samples of blood. Another aspect of the invention 
disclosed herein is a method of determining whether a test 
Subject is at an increased risk of having colorectal cancer 
relative to the general population, comprising: (a) obtaining a 
test sample of blood from the Subject; and (i) determining a 
level of RNA encoded by a interleukin 2 receptor, beta 
(IL2RB) gene in the test sample of blood, (ii) comparing the 
level of RNA encoded by the gene as determined in step (i) 
with the level of the RNA encoded by the gene in control 
samples of blood; and (b) concluding that the Subject is at an 
increased risk of having colorectal cancer relative to the gen 
eral population if the level of RNA encoded by the gene in the 
test sample of blood is lower than in the control samples of 
blood. Another aspect of the invention disclosed herein is a 
method of determining whether a test Subject is at an 
increased risk of having colorectal cancer relative to the gen 
eral population, comprising: (a) obtaining a test sample of 
blood from the subject; and (i) determining a level of RNA 
encoded by a lamin B1 (LMNB1) gene in the test sample of 
blood, (ii) comparing the level of RNA encoded by the geneas 
determined in step (i) with the level of the RNA encoded by 
the gene in control samples of blood; and (b) concluding that 
the Subject is at an increased risk of having colorectal cancer 
relative to the general population if the level of RNA encoded 
by the gene in the test sample of blood is higher than in the 
control samples of blood. Another aspect of the invention 
disclosed herein is a method of determining whether a test 
Subject is at an increased risk of having colorectal cancer 
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relative to the general population, comprising: (a) obtaining a 
test sample of blood from the Subject; and (i) determining a 
level of RNA encoded by a proline rich Gla (G carboxy 
glutamic acid) 4 (transmembrane) (PRRG4) gene in the test 
sample of blood, (ii) comparing the level of RNA encoded by 
the gene as determined in step (i) with the level of the RNA 
encoded by the gene in control samples of blood; and (b) 
concluding that the Subject is at an increased risk of having 
colorectal cancer relative to the general population if the level 
of RNA encoded by the gene in the test sample of blood is 
higher than in the control samples of blood. Another aspect of 
the invention disclosed herein is a method of determining 
whether a test Subject is at an increased risk of having col 
orectal cancer relative to the general population, comprising: 
(a) obtaining a test sample of blood from the Subject; and (i) 
determining a level of RNA encoded by a tumor necrosis 
factor, alpha induced protein 6 gene (TNFAIP6) in the test 
sample of blood, (ii) comparing the level of RNA encoded by 
the gene as determined in step (i) with the level of the RNA 
encoded by the gene in control samples of blood; and (b) 
concluding that the Subject is at an increased risk of having 
colorectal cancer relative to the general population if the level 
of RNA encoded by the gene in the test sample of blood is 
higher than in the control samples of blood. Another aspect of 
the invention disclosed herein is a method of determining 
whether a test Subject is at an increased risk of having col 
orectal cancer relative to the general population, comprising: 
(a) obtaining a test sample of blood from the Subject; and (i) 
determining a level of RNA encoded by a vanin 1 (VNN1) 
gene in the test sample of blood, (ii) comparing the level of 
RNA encoded by the gene as determined in step (i) with the 
level of the RNA encoded by the gene in control samples of 
blood; and (b) concluding that the Subject is at an increased 
risk of having colorectal cancer relative to the general popu 
lation if the level of RNA encoded by the gene in the test 
sample of blood is higher than in the control samples of blood. 
In an embodiment of any one of these eight aspects these 
methods of determining whether a test Subject is at an 
increased risk of having colorectal cancer relative to the gen 
eral population, the control samples are from individuals who 
have been diagnosed as not having colorectal cancer. 
0280 Another aspect of the invention disclosed herein is a 
method of determining whether a test Subject is at an 
increased risk of having colorectal cancer relative to the gen 
eral population, comprising: (a) obtaining a test sample of 
blood from the Subject; and for each gene of a set of genes 
selected from the group consisting of: ANXA3, CLEC4D, 
IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1, (i) deter 
mining a level of RNA encoded by the gene in the test sample 
of blood, thereby generating test data; and (ii) applying to the 
test data and to control data representing a level of RNA 
encoded by the gene in one or more control samples of blood 
a mathematical formula for generating a value indicating, for 
ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1, 
whether the level of RNA encoded by the gene in the test 
sample of blood is higher than in the control samples of blood, 
and, for IL2RB, whether the level of RNA encoded by the 
gene in the test sample of blood is lower than in the control 
samples of blood; and (b) concluding that the Subject is at an 
increased risk of having colorectal cancer relative to the gen 
eral population if, for ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 and VNN1, the value indicates that the level of 
RNA encoded by the gene in the test sample of blood is higher 
than in the control samples of blood, and concluding that the 
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Subject is at an increased risk of having colorectal cancer 
relative to the general population if, for IL2RB, the value 
indicates that the level of RNA encoded by the gene in the test 
sample of blood is lower than in the control samples of blood. 
Another aspect of the invention disclosed herein is an isolated 
composition comprising a blood sample from a test Subject 
and a nucleic acid molecule selected from one or more of the 
group consisting of RNA encoded by an ANXA3 gene, cDNA 
complementary to the RNA, an oligonucleotide which spe 
cifically hybridizes to the cDNA or the RNA under stringent 
conditions, a primer set capable of generating an amplifica 
tion product of the cDNA complementary to RNA, and an 
amplification product of the cDNA. One embodiment of this 
composition further comprises a nucleic acid molecule 
selected from one or more of the group consisting of RNA 
encoded by one or more genes selected from the group of 
genes consisting of CLEC4D, IL2RB, LMNB1, PRRG4, 
TNFAIP6 and VNN1, cDNA complementary to the RNA of 
the group of genes, an oligonucleotide which specifically 
hybridizes to the cDNA complementary to the RNA of the 
group of genes or to the RNA of the group of genes under 
stringent conditions, a primer set capable of generating an 
amplification product of the cDNA complementary to RNA 
of the group of genes, and an amplification product of the 
cDNA of the RNA of the group of genes. Another aspect of 
the invention disclosed herein is an isolated composition 
comprising a blood sample from a test Subject and a nucleic 
acid molecule selected from one or more of the group con 
sisting of RNA encoded by a CLEC4D gene, cDNA comple 
mentary to the RNA, an oligonucleotide which specifically 
hybridizes to the cDNA or the RNA under stringent condi 
tions, a primer set capable of generating an amplification 
product of the cDNA complementary to RNA, and an ampli 
fication product of the cDNA. One embodiment of this com 
position further comprises a nucleic acid molecule selected 
from one or more of the group consisting of RNA encoded by 
one or more genes selected from the group of genes consisting 
of ANXA3, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1, 
cDNA complementary to the RNA of the group of genes, an 
oligonucleotide which specifically hybridizes to the cDNA 
complementary to the RNA of the group of genes or to the 
RNA of the group of genes under stringent conditions, a 
primer set capable of generating an amplification product of 
the cDNA complementary to RNA of the group of genes, and 
an amplification product of the cDNA of the RNA of the 
group of genes. Another aspect of the invention disclosed 
herein is an isolated composition comprising a blood sample 
from a test Subject and a nucleic acid molecule selected from 
one or more of the group consisting of RNA encoded by a 
IL2RB gene, cDNA complementary to the RNA, an oligo 
nucleotide which specifically hybridizes to the cDNA or the 
RNA under Stringent conditions, a primer set capable of gen 
erating an amplification product of the cDNA complementary 
to RNA, and an amplification product of the cDNA. One 
embodiment of this composition further comprises a nucleic 
acid molecule selected from one or more of the group con 
sisting of RNA encoded by one or more genes selected from 
the group of genes consisting of ANXA3, CLEC4D, LMNB1, 
PRRG4, TNFAIP6 and VNN1, cDNA complementary to the 
RNA of the group of genes, an oligonucleotide which spe 
cifically hybridizes to the cDNA complementary to the RNA 
of the group of genes or to the RNA of the group of genes 
understringent conditions, a primer set capable of generating 
an amplification product of the cDNA complementary to 
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RNA of the group of genes, and an amplification product of 
the cDNA of the RNA of the group of genes. Another aspect 
of the invention disclosed herein is an isolated composition 
comprising a blood sample from a test Subject and a nucleic 
acid molecule selected from one or more of the group con 
sisting of RNA encoded by a LMNB1 gene, cDNA comple 
mentary to the RNA, an oligonucleotide which specifically 
hybridizes to the cDNA or the RNA under stringent condi 
tions, a primer set capable of generating an amplification 
product of the cDNA complementary to RNA, and an ampli 
fication product of the cDNA. One embodiment of this com 
position further comprises a nucleic acid molecule selected 
from one or more of the group consisting of RNA encoded by 
one or more genes selected from the group of genes consisting 
of ANXA3, CLEC4D, IL2RB, PRRG4, TNFAIP6 and 
VNN1, cDNA complementary to the RNA of the group of 
genes, an oligonucleotide which specifically hybridizes to the 
cDNA complementary to the RNA of the group of genes or to 
the RNA of the group of genes under stringent conditions, a 
primer set capable of generating an amplification product of 
the cDNA complementary to RNA of the group of genes, and 
an amplification product of the cDNA of the RNA of the 
group of genes. Another aspect of the invention disclosed 
herein is an isolated composition comprising a blood sample 
from a test Subject and a nucleic acid molecule selected from 
one or more of the group consisting of RNA encoded by a 
PRRG4 gene, cDNA complementary to the RNA, an oligo 
nucleotide which specifically hybridizes to the cDNA or the 
RNA under stringent conditions, a primer set capable of gen 
erating an amplification product of the cDNA complementary 
to RNA, and an amplification product of the cDNA. One 
embodiment of this composition further comprises nucleic 
acid molecule selected from one or more of the group con 
sisting of RNA encoded by one or more genes selected from 
the group of genes consisting of ANXA3, CLEC4D, IL2RB, 
LMNB1, TNFAIP6 and VNN1, cDNA complementary to the 
RNA of the group of genes, an oligonucleotide which spe 
cifically hybridizes to the cDNA complementary to the RNA 
of the group of genes or to the RNA of the group of genes 
understringent conditions, a primerset capable of generating 
an amplification product of the cDNA complementary to 
RNA of the group of genes, and an amplification product of 
the cDNA of the RNA of the group of genes. Another aspect 
of the invention disclosed herein is an isolated composition 
comprising a blood sample from a test Subject and a nucleic 
acid molecule selected from one or more of the group con 
sisting of RNA encoded by a TNFAIP6 gene, cDNA comple 
mentary to the RNA, an oligonucleotide which specifically 
hybridizes to the cDNA or the RNA under stringent condi 
tions, a primer set capable of generating an amplification 
product of the cDNA complementary to RNA, and an ampli 
fication product of the cDNA. One embodiment of this com 
position further comprises a nucleic acid molecule selected 
from one or more of the group consisting of RNA encoded by 
one or more genes selected from the group of genes consisting 
of ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, and VNN1, 
cDNA complementary to the RNA of the group of genes, an 
oligonucleotide which specifically hybridizes to the cDNA 
complementary to the RNA of the group of genes or to the 
RNA of the group of genes under stringent conditions, a 
primer set capable of generating an amplification product of 
the cDNA complementary to RNA of the group of genes, and 
an amplification product of the cDNA of the RNA of the 
group of genes. Another aspect of the invention disclosed 



US 2015/O 141286 A1 

herein is an isolated composition comprising a blood sample 
from a test Subject and a nucleic acid molecule selected from 
one or more of the group consisting of RNA encoded by a 
VNN1 gene, cDNA complementary to the RNA, an oligo 
nucleotide which specifically hybridizes to the cDNA or the 
RNA under Stringent conditions, a primer set capable of gen 
erating an amplification product of the cDNA complementary 
to RNA, and an amplification product of the cDNA. One 
embodiment of this composition further comprises a nucleic 
acid molecule selected from one or more of the group con 
sisting of RNA encoded by one or more genes selected from 
the group of genes consisting of ANXA3, CLEC4D, IL2RB, 
LMNB1, PRRG4, and TNFAIP6, cDNA complementary to 
the RNA of the group of genes, an oligonucleotide which 
specifically hybridizes to the cDNA complementary to the 
RNA of the group of genes or to the RNA of the group of 
genes under stringent conditions, a primer set capable of 
generating an amplification product of the cDNA comple 
mentary to RNA of the group of genes, and an amplification 
product of the cDNA of the RNA of the group of genes. 
0281 Another aspect of the invention disclosed herein is 
an isolated composition comprising an isolated nucleic acid 
molecule of a blood sample from a test subject, where the 
nucleic acid molecule is selected from one or more of the 
group consisting of RNA encoded by an ANXA3 gene, cDNA 
complementary to the RNA, an oligonucleotide which spe 
cifically hybridizes to the cDNA or the RNA under stringent 
conditions, a primer set capable of generating an amplifica 
tion product of the cDNA complementary to RNA, and an 
amplification product of the cDNA. One embodiment of this 
composition further comprises a nucleic acid molecule 
selected from one or more of the group consisting of RNA 
encoded by one or more genes selected from the group of 
genes consisting of CLEC4D, IL2RB, LMNB1, PRRG4, 
TNFAIP6 and VNN1, cDNA complementary to the RNA of 
the group of genes or the complement thereof, an oligonucle 
otide which specifically hybridizes to the cDNA complemen 
tary to the RNA of the group of genes or to the RNA of the 
group of genes under stringent conditions, a primer set 
capable of generating an amplification product of the cDNA 
complementary to RNA of the group of genes, and an ampli 
fication product of the cDNA of the RNA of the group of 
genes. Another aspect of the invention disclosed herein is an 
isolated composition comprising an isolated nucleic acid 
molecule of a blood sample from a test subject, where the 
nucleic acid molecule is selected from one or more of the 
group consisting of RNA encoded by an CLEC4D gene, 
cDNA complementary to the RNA, an oligonucleotide which 
specifically hybridizes to the cDNA or the RNA under strin 
gent conditions, a primer set capable of generating an ampli 
fication product of the cDNA complementary to RNA, and an 
amplification product of the cDNA. One embodiment of this 
composition further comprises a nucleic acid molecule 
selected from one or more of the group consisting of RNA 
encoded by one or more genes selected from the group of 
genes consisting of ANXA3, IL2RB, LMNB1, PRRG4, 
TNFAIP6 and VNN1, cDNA complementary to the RNA of 
the group of genes or the complement thereof, an oligonucle 
otide which specifically hybridizes to the cDNA complemen 
tary to the RNA of the group of genes or to the RNA of the 
group of genes under stringent conditions, a primer set 
capable of generating an amplification product of the cDNA 
complementary to RNA of the group of genes, and an ampli 
fication product of the cDNA of the RNA of the group of 
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genes. Another aspect of the invention disclosed herein is an 
isolated composition comprising an isolated nucleic acid 
molecule of a blood sample from a test subject, where the 
nucleic acid molecule is selected from one or more of the 
group consisting of RNA encoded by an IL2RB gene, cDNA 
complementary to the RNA, an oligonucleotide which spe 
cifically hybridizes to the cDNA or the RNA under stringent 
conditions, a primer set capable of generating an amplifica 
tion product of the cDNA complementary to RNA, and an 
amplification product of the cDNA. One embodiment of this 
composition further comprises a nucleic acid molecule 
selected from one or more of the group consisting of RNA 
encoded by one or more genes selected from the group of 
genes consisting of ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 and VNN1, cDNA complementary to the RNA of 
the group of genes or the complement thereof, an oligonucle 
otide which specifically hybridizes to the cDNA complemen 
tary to the RNA of the group of genes or to the RNA of the 
group of genes under Stringent conditions, a primer set 
capable of generating an amplification product of the cDNA 
complementary to RNA of the group of genes, and an ampli 
fication product of the cDNA of the RNA of the group of 
genes. Another aspect of the invention disclosed herein is an 
isolated composition comprising an isolated nucleic acid 
molecule of a blood sample from a test subject, where the 
nucleic acid molecule is selected from one or more of the 
group consisting of RNA encoded by an LMNB1 gene, 
cDNA complementary to the RNA, an oligonucleotide which 
specifically hybridizes to the cDNA or the RNA under strin 
gent conditions, a primer set capable of generating an ampli 
fication product of the cDNA complementary to RNA, and an 
amplification product of the cDNA. One embodiment of this 
composition further comprises a nucleic acid molecule 
selected from one or more of the group consisting of RNA 
encoded by one or more genes selected from the group of 
genes consisting of ANXA3, CLEC4D, IL2RB, PRRG4, 
TNFAIP6 and VNN1, cDNA complementary to the RNA of 
the group of genes or the complement thereof, an oligonucle 
otide which specifically hybridizes to the cDNA complemen 
tary to the RNA of the group of genes or to the RNA of the 
group of genes under Stringent conditions, a primer set 
capable of generating an amplification product of the cDNA 
complementary to RNA of the group of genes, and an ampli 
fication product of the cDNA of the RNA of the group of 
genes. Another aspect of the invention disclosed herein is an 
isolated composition comprising an isolated nucleic acid 
molecule of a blood sample from a test subject, where the 
nucleic acid molecule is selected from one or more of the 
group consisting of RNA encoded by a PRRG4, gene, cDNA 
complementary to the RNA, an oligonucleotide which spe 
cifically hybridizes to the cDNA or the RNA under stringent 
conditions, a primer set capable of generating an amplifica 
tion product of the cDNA complementary to RNA, and an 
amplification product of the cDNA. One embodiment of this 
composition further comprises a nucleic acid molecule 
selected from one or more of the group consisting of RNA 
encoded by one or more genes selected from the group of 
genes consisting of ANXA3, CLEC4D, IL2RB, LMNB1, 
TNFAIP6 and VNN1, cDNA complementary to the RNA of 
the group of genes or the complement thereof, an oligonucle 
otide which specifically hybridizes to the cDNA complemen 
tary to the RNA of the group of genes or to the RNA of the 
group of genes under Stringent conditions, a primer set 
capable of generating an amplification product of the cDNA 
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complementary to RNA of the group of genes, and an ampli 
fication product of the cDNA of the RNA of the group of 
genes. Another aspect of the invention disclosed herein is an 
isolated composition comprising an isolated nucleic acid 
molecule of a blood sample from a test subject, where the 
nucleic acid molecule is selected from one or more of the 
group consisting of RNA encoded by a TNFAIP6 gene, 
cDNA complementary to the RNA, an oligonucleotide which 
specifically hybridizes to the cDNA or the RNA under strin 
gent conditions, a primer set capable of generating an ampli 
fication product of the cDNA complementary to RNA, and an 
amplification product of the cDNA. One embodiment of this 
composition further comprises a nucleic acid molecule 
selected from one or more of the group consisting of RNA 
encoded by one or more genes selected from the group of 
genes consisting of ANXA3, CLEC4D, IL2RB, LMNB1, 
PRRG4, and VNN1, cDNA complementary to the RNA of the 
group of genes or the complement thereof, an oligonucleotide 
which specifically hybridizes to the cDNA complementary to 
the RNA of the group of genes or to the RNA of the group of 
genes under stringent conditions, a primer set capable of 
generating an amplification product of the cDNA comple 
mentary to RNA of the group of genes, and an amplification 
product of the cDNA of the RNA of the group of genes. An 
isolated composition comprising a blood sample from a test 
Subject and a nucleic acid molecule selected from one or more 
of the group consisting of RNA encoded by a VNN1 gene, 
cDNA complementary to the RNA, an oligonucleotide which 
specifically hybridizes to the cDNA or the RNA under strin 
gent conditions, a primer set capable of generating an ampli 
fication product of the cDNA complementary to RNA, and an 
amplification product of the cDNA. One embodiment of this 
composition further comprises a nucleic acid molecule 
selected from one or more of the group consisting of RNA 
encoded by one or more genes selected from the group of 
genes consisting of ANXA3, CLEC4D, IL2RB, LMNB1, 
PRRG4, and TNFAIP6, cDNA complementary to the RNA of 
the group of genes or the complement thereof, an oligonucle 
otide which specifically hybridizes to the cDNA complemen 
tary to the RNA of the group of genes or to the RNA of the 
group of genes under stringent conditions, a primer set 
capable of generating an amplification product of the cDNA 
complementary to RNA of the group of genes, and an ampli 
fication product of the cDNA of the RNA of the group of 
genes. 

0282 Another aspect of the invention disclosed herein is a 
primer set comprising a first primer, where the first primer is 
one of a set of primers capable of generating an amplification 
product of cDNA complementary to RNA of encoded by an 
ANXA3 gene, and a second primer, where the second primer 
is one of a set of primers capable of generating an amplifica 
tion product of cDNA complementary to RNA of encoded by 
a VNN1 gene, or composition thereof. Another aspect of the 
invention disclosed herein is a primer set comprising a first 
primer, where the first primer is one of a set of primers capable 
of generating an amplification product of cDNA complemen 
tary to RNA of encoded by an ANXA3 gene, and a second 
primer, where the second primer is one of a set of primers 
capable of generating an amplification product of cDNA 
complementary to RNA of encoded by a TNFAIP6 gene, or 
composition thereof. Another aspect of the invention dis 
closed herein is a primer set comprising a first primer, where 
the first primer is one of a set of primers capable of generating 
an amplification product of cDNA complementary to RNA of 
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encoded by an ANXA3 gene, and a second primer, where the 
second primer is one of a set of primers capable of generating 
an amplification product of cDNA complementary to RNA of 
encoded by a PRRG4 gene, or composition thereof. Another 
aspect of the invention disclosed herein is a primer set com 
prising a first primer, where the first primer is one of a set of 
primers capable of generating an amplification product of 
cDNA complementary to RNA of encoded by an ANXA3 
gene, and a second primer, where the second primer is one of 
a set of primers capable of generating an amplification prod 
uct of cDNA complementary to RNA of encoded by a PRRG4 
gene, or composition thereof. Another aspect of the invention 
disclosed herein is a primer set comprising a first primer, 
where the first primer is one of a set of primers capable of 
generating an amplification product of cDNA complemen 
tary to RNA of encoded by an ANXA3 gene, and a second 
primer, where the second primer is one of a set of primers 
capable of generating an amplification product of cDNA 
complementary to RNA of encoded by a LMNB1 gene, or 
composition thereof. Another aspect of the invention dis 
closed herein is a primer set comprising a first primer, where 
the first primer is one of a set of primers capable of generating 
an amplification product of cDNA complementary to RNA of 
encoded by an ANXA3 gene, and a second primer, where the 
second primer is one of a set of primers capable of generating 
an amplification product of cDNA complementary to RNA of 
encoded by an IL2RB gene, or composition thereof. Another 
aspect of the invention disclosed herein is a primer set com 
prising a first primer, where the first primer is one of a set of 
primers capable of generating an amplification product of 
cDNA complementary to RNA of encoded by an ANXA3 
gene, and a second primer, where the second primer is one of 
a set of primers capable of generating an amplification prod 
uct of cDNA complementary to RNA of encoded by a 
CLEC4D gene, or composition thereof. Another aspect of the 
invention disclosed herein is a primer set comprising a first 
primer, where the first primer is one of a set of primers capable 
of generating an amplification product of cDNA complemen 
tary to RNA of encoded by an CLEC4D gene, and a second 
primer, where the second primer is one of a set of primers 
capable of generating an amplification product of cDNA 
complementary to RNA of encoded by a VNN1 gene, or 
composition thereof. Another aspect of the invention dis 
closed herein is a primer set comprising a first primer, where 
the first primer is one of a set of primers capable of generating 
an amplification product of cDNA complementary to RNA of 
encoded by an CLEC4D gene, and a second primer, where the 
second primer is one of a set of primers capable of generating 
an amplification product of cDNA complementary to RNA of 
encoded by a TNFAIP6 gene, or composition thereof. 
Another aspect of the invention disclosed herein is a primer 
set comprising a first primer, where the first primer is one of 
a set of primers capable of generating an amplification prod 
uct of cDNA complementary to RNA of encoded by an 
CLEC4D gene, and a second primer, where the second primer 
is one of a set of primers capable of generating an amplifica 
tion product of cDNA complementary to RNA of encoded by 
a PRRG4 gene, or composition thereof. Another aspect of the 
invention disclosed herein is a primer set comprising a first 
primer, where the first primer is one of a set of primers capable 
of generating an amplification product of cDNA complemen 
tary to RNA of encoded by an CLEC4D gene, and a second 
primer, where the second primer is one of a set of primers 
capable of generating an amplification product of cDNA 
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complementary to RNA of encoded by a PRRG4 gene, or 
composition thereof. Another aspect of the invention dis 
closed herein is a primer set comprising a first primer, where 
the first primer is one of a set of primers capable of generating 
an amplification product of cDNA complementary to RNA of 
encoded by an CLEC4D gene, and a second primer, where the 
second primer is one of a set of primers capable of generating 
an amplification product of cDNA complementary to RNA of 
encoded by a LMNB1 gene, or composition thereof. Another 
aspect of the invention disclosed herein is a primer set com 
prising a first primer, where the first primer is one of a set of 
primers capable of generating an amplification product of 
cDNA complementary to RNA of encoded by an CLEC4D 
gene, and a second primer, where the second primer is one of 
a set of primers capable of generating an amplification prod 
uct of cDNA complementary to RNA of encoded by an 
IL2RB gene, or composition thereof. Another aspect of the 
invention disclosed herein is a primer set comprising a first 
primer, where the first primer is one of a set of primers capable 
of generating an amplification product of cDNA complemen 
tary to RNA of encoded by an IL2RB gene, and a second 
primer, where the second primer is one of a set of primers 
capable of generating an amplification product of cDNA 
complementary to RNA of encoded by a TNFAIP6 gene, or 
composition thereof. Another aspect of the invention dis 
closed herein is a primer set comprising a first primer, where 
the first primer is one of a set of primers capable of generating 
an amplification product of cDNA complementary to RNA of 
encoded by an IL2RB gene, and a second primer, where the 
second primer is one of a set of primers capable of generating 
an amplification product of cDNA complementary to RNA of 
encoded by a PRRG4 gene, or composition thereof. Another 
aspect of the invention disclosed herein is a primer set com 
prising a first primer, where the first primer is one of a set of 
primers capable of generating an amplification product of 
cDNA complementary to RNA of encoded by an IL2RB 
gene, and a second primer, where the second primer is one of 
a set of primers capable of generating an amplification prod 
uct of cDNA complementary to RNA of encoded by a 
LMNB1 gene, or composition thereof. Another aspect of the 
invention disclosed herein is a primer set comprising a first 
primer, where the first primer is one of a set of primers capable 
of generating an amplification product of cDNA complemen 
tary to RNA of encoded by an IL2RB gene, and a second 
primer, where the second primer is one of a set of primers 
capable of generating an amplification product of cDNA 
complementary to RNA of encoded by a VNN1 gene, or 
composition thereof. Another aspect of the invention dis 
closed herein is a primer set comprising a first primer, where 
the first primer is one of a set of primers capable of generating 
an amplification product of cDNA complementary to RNA of 
encoded by a LMNB1 gene, and a second primer, where the 
second primer is one of a set of primers capable of generating 
an amplification product of cDNA complementary to RNA of 
encoded by a PRRG4 gene, or composition thereof. Another 
aspect of the invention disclosed herein is a primer set com 
prising a first primer, where the first primer is one of a set of 
primers capable of generating an amplification product of 
cDNA complementary to RNA of encoded by a LMNB1 
gene, and a second primer, where the second primer is one of 
a set of primers capable of generating an amplification prod 
uct of cDNA complementary to RNA of encoded by a 
TNFAIP6 gene, or composition thereof. Another aspect of the 
invention disclosed herein is a primer set comprising a first 
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primer, where the first primer is one of a set of primers capable 
of generating an amplification product of cDNA complemen 
tary to RNA of encoded by an LMNB1 gene, and a second 
primer, where the second primer is one of a set of primers 
capable of generating an amplification product of cDNA 
complementary to RNA of encoded by a VNN1 gene, or 
composition thereof. Another aspect of the invention dis 
closed herein is a primer set comprising a first primer, where 
the first primer is one of a set of primers capable of generating 
an amplification product of cDNA complementary to RNA of 
encoded by a PRRG4 gene, and a second primer, where the 
second primer is one of a set of primers capable of generating 
an amplification product of cDNA complementary to RNA of 
encoded by a VNN1 gene, or composition thereof. Another 
aspect of the invention disclosed herein is a primer set com 
prising a first primer, where the first primer is one of a set of 
primers capable of generating an amplification product of 
cDNA complementary to RNA of encoded by a PRRG4 gene, 
and a second primer, where the second primer is one of a set 
of primers capable of generating an amplification product of 
cDNA complementary to RNA of encoded by a TNFAIP6 
gene, or composition thereof. Another aspect of the invention 
disclosed herein is a primer set comprising a first primer, 
where the first primer is one of a set of primers capable of 
generating an amplification product of cDNA complemen 
tary to RNA of encoded by a VNN1 gene, and a second 
primer, where the second primer is one of a set of primers 
capable of generating an amplification product of cDNA 
complementary to RNA of encoded by a TNFAIP6 gene, or 
composition thereof. 
0283 Another aspect of the invention disclosed herein is 
test system comprising: a) two or more blood samples where 
each blood sample is from a different test subject, and b) an 
isolated nucleic acid molecule of each the blood sample from 
a test Subject, where the nucleic acid molecule is selected 
from one or more of the group consisting of RNA encoded by 
an ANXA3 gene, cDNA complementary to the RNA, an 
oligonucleotide which specifically hybridizes to the cDNA or 
complement thereof, or the RNA under stringent conditions, 
a primer set capable of generating an amplification product of 
the cDNA complementary to RNA, and an amplification 
product of the cDNA. Another aspect of the invention dis 
closed herein is a test system comprising: a) two or more 
blood samples where each blood sample is from a different 
test Subject, and b) an isolated nucleic acid molecule of each 
the blood sample from a test subject, where the nucleic acid 
molecule is selected from one or more of the group consisting 
of RNA encoded by a CLEC4D, gene, cDNA complementary 
to the RNA, an oligonucleotide which specifically hybridizes 
to the cDNA or complement thereof, or the RNA under strin 
gent conditions, a primer set capable of generating an ampli 
fication product of the cDNA complementary to RNA, and an 
amplification product of the cDNA Another aspect of the 
invention disclosed herein is a test system comprising: a) two 
or more blood samples where each blood sample is from a 
different test subject, and b) an isolated nucleic acid molecule 
of each the blood sample from a test subject, where the 
nucleic acid molecule is selected from one or more of the 
group consisting of RNA encoded by an IL2RB gene, cDNA 
complementary to the RNA, an oligonucleotide which spe 
cifically hybridizes to the cDNA or complement thereof, or 
the RNA under stringent conditions, a primer set capable of 
generating an amplification product of the cDNA comple 
mentary to RNA, and an amplification product of the cDNA. 
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Another aspect of the invention disclosed herein is a test 
system comprising: a) two or more blood samples where each 
blood sample is from a different test subject, and b) an iso 
lated nucleic acid molecule of each the blood sample from a 
test subject, where the nucleic acid molecule is selected from 
one or more of the group consisting of RNA encoded by an 
LMNB1 gene, cDNA complementary to the RNA, an oligo 
nucleotide which specifically hybridizes to the cDNA or 
complement thereof, or the RNA under stringent conditions, 
a primerset capable of generating an amplification product of 
the cDNA complementary to RNA, and an amplification 
product of the cDNA. Another aspect of the invention dis 
closed herein is a test system comprising: a) two or more 
blood samples where each blood sample is from a different 
test Subject, and b) an isolated nucleic acid molecule of each 
the blood sample from a test subject, where the nucleic acid 
molecule is selected from one or more of the group consisting 
of RNA encoded by a PRRG4 gene, cDNA complementary to 
the RNA, an oligonucleotide which specifically hybridizes to 
the cDNA or complement thereof, or the RNA understringent 
conditions, a primer set capable of generating an amplifica 
tion product of the cDNA complementary to RNA, and an 
amplification product of the cDNA. Another aspect of the 
invention disclosed herein is a test system comprising: a) two 
or more blood samples where each blood sample is from a 
different test subject, and b) an isolated nucleic acid molecule 
of each the blood sample from a test subject, where the 
nucleic acid molecule is selected from one or more of the 
group consisting of RNA encoded by a TNFAIP6 gene, 
cDNA complementary to the RNA, an oligonucleotide which 
specifically hybridizes to the cDNA or complement thereof, 
or the RNA understringent conditions, a primer set capable of 
generating an amplification product of the cDNA comple 
mentary to RNA, and an amplification product of the cDNA. 
Another aspect of the invention disclosed herein is a test 
system comprising: a) two or more blood samples where each 
blood sample is from a different test subject, and b) an iso 
lated nucleic acid molecule of each the blood sample from a 
test subject, where the nucleic acid molecule is selected from 
one or more of the group consisting of RNA encoded by a 
VNN1 gene, cDNA complementary to the RNA, an oligo 
nucleotide which specifically hybridizes to the cDNA or 
complement thereof, or the RNA under stringent conditions, 
a primerset capable of generating an amplification product of 
the cDNA complementary to RNA, and an amplification 
product of the cDNA. An embodiment of any of the test 
systems described in this paragraph includes where the test 
Subject is being screened for colorectal cancer. 
0284. The following non-limiting examples are illustra 

tive of the invention: 

EXAMPLES 

Example 1 
General Materials and Methods 

0285 Introduction: 
0286 The following materials and methods describe 
experiments performed to demonstrate that analysis of blood 
for levels of RNA encoded by genes surprisingly identified by 
the present inventors as colorectal cancer marker genes in 
blood via array hybridization analysis using an Affymetrix 
U133Plus 2.0 GeneChip oligonucleotide array (Affymetrix: 
Santa Clara, Calif.) (data not shown), can also serve as blood 
markers for diagnosing colorectal cancer via quantitative 
reverse-transcriptase PCR analysis. 
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(0287 Blood Sample Collection: 
0288 Samples of 2.5 ml whole blood were collected into 
PAXgene Blood RNATubes (PreAnalytiX) from human sub 
jects not having any colorectal pathology and from human 
Subjects having colorectal cancer. Samples were obtained 
from Subjects enrolled in colorectal cancer studies conducted 
by GeneNews Corp. and collaborating institutions. Blood 
samples from Subjects having colorectal cancer were col 
lected prior to tumor resection, and cancer stage and histology 
were determined by institutional pathologists. Blood samples 
from Subjects not having any colorectal pathology were col 
lected from Subjects presenting for endoscopy screening. 
Informed consent was obtained according to the research 
protocols approved by the research ethical boards of the insti 
tutions involved. Experimental group sample pairs were 
selected with an effort to match gender, age, body mass index 
(BMI), ethnicity and medical history. Samples were divided 
into training and test sets. 
0289 RNA. Isolation: 
0290. A sample of 2.5 ml whole blood was collected into 
PAXgene Blood RNA tubes (PreAnalytiX) and processed in 
accordance with the instructions of the PAXgene Blood RNA 
Kit protocol. In brief, after storing the blood in the PAXgene 
tube for at least 2 hours, the blood sample was centrifuged and 
the Supernatant discarded. To the remaining sample, 350 
microliters of the supplied Buffer BR1 was added, and the 
sample was pipetted into the spin column and centrifuged, 
washed and finally eluted as isolated RNA and stored. 
0291 Reverse Transcription: 
0292 Reverse transcription of blood sample-derived RNA 
into single-stranded complementary DNA was performed 
using the High Capacity cDNA Reverse Transcription Kit 
from (Applied Biosystems; Foster City, Calif.; Product num 
ber 4368814), according to the manufacturers instructions. 
Specifically, 1 microgram of isolated RNA was incubated 
with reverse transcriptase buffer, dNTPs, random primers and 
reverse transcriptase and incubated at 25°C. for 10 minutes 
and subsequently at 37°C. for two hours. 
0293 Quantitative RealTime RT-PCR: 
0294 Quantitative real-time PCR analysis to measure lev 
els of RNA encoded by the genes listed in Table 1 was per 
formed on cNA samples using the QuantiTectTM Probe RT 
PCR system (Qiagen; Valencia, Calif.; Product No. 204345), 
using the primers listed in Table 2 for amplification of cDNA 
template corresponding to the indicated gene, and TaqMan 
dual labeled probes comprising the polynucleotides listed in 
Table 3 for measuring levels of amplicon corresponding to the 
indicated gene. The TaqMan probe and primers were ordered 
from Applied Biosystems Assays-On-Demand, or from IDT 
(Integrated DNA Technologies, Coralville, Iowa), or from 
Biosearch Technologies (Novato, Calif.). Amplicon levels 
were measured in real time using a RealTime PCR System 
7500 instrument (Applied Biosystems). Specifically, 20 
nanograms of cDNA resulting from reverse transcription was 
added to the QuantiTect Probe PCR Master Mix as provided 
and no adjustments were made for magnesium concentration. 
Uracil-N-Glycosylase was not added. Both forward primer 
and reverse primer (Table 1) specific to the target genes were 
added to a concentration of 5 micromolar, and the resultant 25 
microliter reaction volume was incubated as follows: 50 
degrees centigrade for 2 minutes, followed by 95 degrees 
centigrade for 15 minutes, followed by 40 cycles of 94 
degrees centigrade for 15 seconds, followed by 55 degrees 
centigrade for 35 seconds, followed by 72 degrees centigrade 
for 30 seconds. Amplification data was collected during each 
of the 40 incubations at 55 degrees centigrade. All quantita 
tive reverse transcriptase-PCR analyses were performed as 
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duplex amplifications of a target gene and a reference gene 

40 

(either ACTB or IL2RB, as indicated) in the same reaction 
mixture. Serial dilution measurements for target and duplex 
partner genes were assayed, to ensure that the values were 
within linear range and that the amplification efficiencies 
were approximately equal. Examination via polyacrylamide 
gel electrophoresis provided confirmation of specific PCR Gene GenBank 
amplification and the lack of primer-dimer formation in each Symbol Accession 
reaction well. 

CLEC4D NM 080387 

TABLE 1. IL2RB NM OOO878 

Genes encoding target RNAS for determining colorectal cancer LMNB1 NM 005573 
probability versus absence of colorectal pathology. PRRG4 NM 024081 

Gene GenBank 
Symbol Accession Gene Description TNFAIP6 NM 007115 

VNN1 NM 004666 
ACTB NM 001101 beta-actin 
ANXA3 NM 005139 annexin A3 

TABLE 2 

May 21, 2015 

TABLE 1-continued 

Genes encoding target RNAS for determining colorectal cancer 
probability versus absence of colorectal pathology. 

Gene Description 

C-type lectin domain family 4, member D 
interleukin 2 receptor, beta 
lamin B1 

proline rich Gla (G-carboxyglutamic acid) 
4 (transmembrane) 
tumor necrosis factor, alpha-induced protein 6 
vanin 1 

Primers used for quantitative PCR analysis. 

Gene 
encoding 
amplified Primer Amplicon 
cDNA Primer Primer pair sequences position size (bp) 

ACTB s' 5'- CACCACACCTTCTACAATGAGCTG-3 '' (SEO ID NO : 1) 259 58 
3 5'-ACAGCCTGGATAGCAACGTACA-3" (SEQ ID NO: 2) 416 

ANXA3 s' 5' - GAAACATCTGGTGACTTCCG-3 '' (SEO ID NO : 10) 748 O3 
3 5'-TCTGGGCATCTTGTTTGG-3 '' (SEO ID NO : 11) 850 

CLEC4D s' 5'- CCATTTAACCCACGCAGAG-3 '' (SEO ID NO : 19) 673 O1 
3 5'- CAGGCCCATTTATCTTGGTT-3 '' (SEO ID NO: 2O) 773 

IL2RB s' 5'-AAATCTCCCAAGCCTCCCA-3 '' (SEO ID NO: 28) 588 27 
3 5'-AGGCAGATCCATTCCTGCT-3 '' (SEO ID NO : 29) 714. 

LMNB1 s' 5'-GGAGTGGTTGTTGAGGAAGAA-3" (SEQ ID NO: 37) 2O51 51 
3 5'- CTGAGAAGGCTCTGCACTGTA-3 '' (SEO ID NO: 38) 22O1 

PRRG4 s' 5'-ATGCGGGAGAAGAAGTGTTTAC-3 '' (SEQ ID NO: 46) 341 53 
3 5'- CTCTGGCTTCCTCATAATTGC-3 '' (SEQ ID No.: 47) 493 

TNFAIP6 s' 5'-GCCTATTGCTACAACCCACA-3 '' (SEO ID NO : 55) 4 48 84 
3 5'-TGGGAAGCCTGGAGATTTA-3 '' (SEO ID NO : 56) 531 

WNN1 s' 5'-TGACAGGAAGTGGCATCTAT-3 '' (SEO ID NO : 64) 835 147 
3 5'-TACTGCTGGCATAGGAAGTC-3 '' (SEO ID NO : 65) 981 

TABLE 3 

Tadman probes used for quantitative PCR analysis. 

Gene encoding Probe 
amplicon Taqman probe base sequence position 

ACTB 5'-AACCGCGAGAAGATGACCCAGATCAT-3 '' (SEQ ID NO : 3) 343 

ANXA3 5'-TTGACTTTGGCAGATGGCAGA-3 '' (SEO ID NO : 12) 778 

CLEC4D 5' - CTGGCATAAGAATGAACCCGACA-3" (SEQ ID NO: 21) 696 

IL2RB 5'-TTGAAAGACACCTGGAGTTCG-3 '' (SEO ID NO : 3 O) 61.2 

LMNB1 5'-AACCCCAAGAGCATCCAATAG-3 '' (SEO ID NO : 39) 2O89 

PRRG4 5'- CTCTTCACTCCCGGCAACCTAGAA-3 '' (SEO ID NO : 48) 427 
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TABLE 3 - continued 

Tad Man probes used for quantitative PCR analysis. 

May 21, 2015 

Gene encoding Probe 
amplicon Taqman probe base sequence position 

TNFAIP6 5'-AAGGAGTGTGGTGGCGTCTTTAC-3 '' (SEO ID NO: 57) 472 

WNN1 5'-AGAAGAGGGAAAACTCCTCCTCTCG-3 '' (SEO ID NO : 66) 896 

0295 Determination of Observed Range of Fold-Changes 
in Levels of RNA Encoded by Marker Genes in Blood of 
Subjects Having Colorectal Cancer Relative to Subjects not 
Having any Colorectal Pathology: 
0296 For each of the sample training and sample test sets, 
average fold-change in levels of RNA encoded by marker 
genes, normalized to either ACTB or IL2RB, were calculated 
as the ratio of average levels of RNA encoded by marker 
genes in blood of subjects having colorectal cancerto average 
levels of RNA encoded by marker genes in blood of subjects 
not having any colorectal pathology. The statistical signifi 
cance of the fold-changes were confirmed by a p-value of less 
than 0.05. Maximum observed directional fold-changes in 
normalized levels of RNA encoded by marker genes found to 
be higher in blood of subjects having colorectal cancer than in 
blood of Subjects not having any colorectal pathology were 
further calculated, for each marker gene, as the ratio of the 
highest level observed in any single sample from a subject 
having colorectal cancer to the average level in Subjects not 
having any colorectal pathology. Similarly, maximum 
observed directional fold-changes in normalized levels of 
RNA encoded by marker genes found to be lower in blood of 
Subjects having colorectal cancer than in blood of subjects not 
having any colorectal pathology were further calculated, for 
each marker gene, as the ratio of the lowest level observed in 
any single sample from a subject having colorectal cancer to 
the average level in Subjects not having any colorectal pathol 
ogy. In this way, observed ranges of fold-changes, ranging 
from average fold-change to maximal observed directional 
fold-change, in levels of RNA encoded by marker genes in 
blood of subjects having colorectal cancer relative to Subjects 
not having any colorectal pathology were determined. 
0297 Formulation of Mathematical Models for Determin 
ing Probability of Colorectal Cancer Versus Absence of Col 
orectal Pathology: 
0298 Logistic regression was used to formulate math 
ematical models for determining the probability that a test 
Subject has colorectal cancer as opposed to not having any 
colorectal pathology. Levels of RNA encoded by colorectal 
cancer marker genes and of reference genes determined via 
duplex quantitative reverse transcriptase PCR in blood of 
positive and negative control Subjects were analyzed via 
logistic regression so as to generate models having the gen 
eral form: 

0299 where P is the probability that a test subject has 
colorectal cancer as opposed to not having any colorec 
tal pathology; Ko is a constant; K is a coefficient spe 

cific to a first marker gene; L is a ratio of a level of RNA 
encoded by the first gene to a level of RNA encoded by 
a reference gene in blood of the test Subject: K is a 
coefficient specific to a second marker gene; L is a ratio 
of a level of RNA encoded by the second gene to a level 
of RNA encoded by the reference gene in blood of the 
test subject: K is a coefficient specific to a third marker 
gene; L is a ratio of a level of RNA encoded by the third 
gene to a level of RNA encoded by the reference gene in 
blood of the test subject; K is a coefficient specific to an 
nth marker gene; and L, is a ratio of a level of RNA 
encoded by the nth gene to a level of RNA encoded by 
the reference gene in blood of the test subject. The ratio 
of the level of RNA encoded by a marker gene to the 
level of RNA encoded by a reference gene was calcu 
lated as the change (ACt) in the cycle number (Ct) at 
which the increase in fluorescence is exponential 
between the marker gene and the reference gene accord 
ing to the equation: ACt-Ct (marker gene)-Ct (refer 
ence gene). The caret symbol “” is used hereinto denote 
that a value preceding the caret is raised to a power 
corresponding to the value following the caret. 

Example 2 

Measurement of Blood Levels of RNA Encoded by 
any Combination of ANXA3, CLEC4D, IL2RB, 
LMNB1, PRRG4, TNFAIP6 and/or VNN1 can be 
Used to Determine a Probability that a Test Subject 
has Colorectal Cancer as Opposed to not Having any 

Colorectal Pathology 

0300 Materials and Methods: 
0301 Refer to “General materials and methods', above. 
(0302 Experimental Results: 
(0303 Sample Training Set: 
(0304 Discovery of Significantly Different Levels of RNA 
Encoded by ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, 
TNFAIP6 and VNN1 and in Blood of Subjects Having Col 
orectal Cancer Relative to Subjects not Having any Colorec 
tal Pathology: 
0305 Quantitative reverse transcriptase PCR analysis of 
gene expression in a training set of blood samples from 117 
Subjects having colorectal cancer and 130 subjects not having 
any colorectal pathology, using the housekeeping gene ACTB 
as duplex partner for normalization of gene expression levels 
was performed. The normalized RNA levels measured are 
shown in Table 4. 
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TABLE 5 

Sample training set ranges of fold-changes in levels of RNA encoded by 
ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1 normalized 
to levels of RNA encoded by ACTB in blood of subjects having colorectal cancer 

relative to subjects not having any colorectal pathology. 

May 21, 2015 

Gene 

ANXA3 CLEC4D IL2RB LMNB1 PRRG4 TNFAIP6 WNN1 

Average normalized RNA S.21 6.58 S.28 5.76 6.41 6.64 6.77 
level in Subjects having 
colorectal cancer (ACt) 
Average normalized RNA S.92 7.02 4.95 6.09 7.00 17.19 7.31 
level in Subjects not having 
any colorectal pathology 
(ACt) 
Average RNA level fold- 1.63 1.36 O.80 1.26 1.51 1.46 1.45 
change 
p-value for average RNA level S.OE-O7 2.6E-O3 11E-O3 54E-04 2.3E-06 7.OE-04 14E-04 
fold-change 
Maximum observed RNA 11.53 15.86 O.O7 4.66 6.07 10.12 23.63 
level directional fold-change 

0307 As can be seen in Table 5, a test subject having a 
blood level of RNA encoded by ANXA3 which is 1.6 to 11.5 
fold higher than the average level of RNA encoded by this 
gene in blood of Subjects not having any colorectal pathology 
is more likely to have colorectal cancer than to not have any 
colorectal pathology. 
0308 As can be seen in Table 5, a test subject having a 
blood level of RNA encoded by CLEC4D which is 1.4 to 15.9 
fold higher than the average level of RNA encoded by this 
gene in blood of Subjects not having any colorectal pathology 
is more likely to have colorectal cancer than to not have any 
colorectal pathology. 
0309 As can be seen in Table 5, a test subject having a 
blood level of RNA encoded by LMNB1 which is 1.3 to 4.7 
fold higher than the average level of RNA encoded by this 
gene in blood of Subjects not having any colorectal pathology 
is more likely to have colorectal cancer than to not have any 
colorectal pathology. 
0310. As can be seen in Table 5, a test subject having a 
blood level of RNA encoded by PRRG4 which is 1.5 to 6.1 
fold higher than the average level of RNA encoded by this 
gene in blood of Subjects not having any colorectal pathology 
is more likely to have colorectal cancer than to not have any 
colorectal pathology. 
0311. As can be seen in Table 5, a test subject having a 
blood level of RNA encoded by TNFAIP6 which is 1.46 to 
10.12 fold higher than the average level of RNA encoded by 
this gene in blood of Subjects not having any colorectal 
pathology is more likely to have colorectal cancer than to not 
have any colorectal pathology. 
0312. As can be seen in Table 5, a test subject having a 
blood level of RNA encoded by VNN1 which is 1.45 to 23.63 
fold higher than the average level of RNA encoded by this 
gene in blood of Subjects not having any colorectal pathology 
is more likely to have colorectal cancer than to not have any 
colorectal pathology. 
0313 As can be seen in Table 5, a test subject having a 
blood level of RNA encoded by IL2RB which is 0.8 to 0.1 fold 
that of the average level of RNA encoded by this gene in blood 
of subjects not having any colorectal pathology is more likely 
to have colorectal cancer than to not have any colorectal 
pathology. 

0314 Generation of Logistic Regression Models for 
Determining the Probability that a Test Subject has Colorectal 
CancerVersus not Having any Colorectal Pathology Via Mea 
surement of Levels of RNA Encoded by ANXA3, CLEC4D, 
IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1 Normalized 
to Levels of RNA Encoded by ACTB: 
0315 Linear regression analysis of levels of RNA 
encoded by ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, 
TNFAIP6 and VNN1 surprisingly showed that logistic 
regression models based on blood expression levels of all 127 
possible combinations of one or more of these genes deter 
mined in the sample training set could be generated, for 
discriminating, with a receiver-operating characteristic 
(ROC) area under the curve (AUC) of at least 0.61, between 
Subjects having colorectal cancer and Subjects not having any 
colorectal pathology. Examples of these logistic regression 
models are shown in Table 6. A model based on ANXA3, 
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1 
(Table 6, Model #1) was surprisingly found to enable dis 
crimination with a ROC AUC of 0.79 between subjects hav 
ing colorectal cancer and Subjects not having any colorectal 
pathology. 

0316 By way of example, Model #1 of Table 6 corre 
sponds to: 

0317 where P is the probability that a test subject has 
colorectal cancer as opposed to not having any colorec 
tal pathology, L is a ratio of a level of RNA 
encoded by ANXA3 to a level of RNA encoded by 
ACTB in blood of the test Subject, La is a ratio of 
a level of RNA encoded by CLEC4D to a level of RNA 
encoded by ACTB in blood of the test Subject, L is 
a ratio of a level of RNA encoded by IL2RB to a level of 
RNA encoded by ACTB in blood of the test subject, 
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L. is a ratio of a level of RNA encoded by LMNB1 
to a level of RNA encoded by ACTB in blood of the test 
Subject, L is a ratio of a level of RNA encoded by 
PRRG4 to a level of RNA encoded by ACTB in blood of 
the test Subject, Lee is a ratio of a level of RNA 
encoded by TNFAIP6 to a level of RNA encoded by 
ACTB in blood of the test Subject, and L is a ratio of 
a level of RNA encoded by VNN1 to a level of RNA 

0318 
corresponds to: 

May 21, 2015 

Further by way of example, Model #104 of Table 6 

0319 where P is the probability that a test subject has 
colorectal cancer as opposed to not having any colorec 
tal pathology, and L is a ratio of a level of RNA 
encoded by PRRG4 to a level of RNA encoded by ACTB 

encoded by ACTB in blood of the test subject. in blood of the test subject. 
TABLE 6 

Logistic regression models based on blood expression levels of any possible combination of one or more 
of ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1 for determining the probability that a test 
Subject has colorectal cancer as opposed to not having colorectal cancer. ROCAUC values for the models are 

shown for the sample training set used to generate the models, as well as for an independent blind sample test set 
used to test the models. The models, listed in order of decreasing ROC AUC value for the training set, are based 
on expression levels determined via quantitative reverse transcriptase-PCR analysis using ACTB as duplex partner 
for normalization. The form of these models is: P = {1 + e-Ko + KL1 + K2L2 + KL ... + KL}-1, where P is 
the probability that a test Subject has colorectal cancer as opposed to not having any colorectal pathology; Ko is a 
constant; K is a coefficient specific to a first gene; L is a ratio of a level of RNA encoded by the first gene to a 
level of RNA encoded by ACTB in blood of the test subject: K2 is a coefficient specific to a second gene; L is a 
ratio of a level of RNA encoded by the second gene to a level of RNA encoded by ACTB in blood of the test 

Subject; K is a coefficient specific to a third gene; L is a ratio of a level of RNA encoded by the third gene to a 
level of RNA encoded by ACTB in blood of the test subject: K is a coefficient specific to an nth gene; and L, is a 
ratio of a level of RNA encoded by the nth gene to a level of RNA encoded by ACTB in blood of the test subject. 

No regression coefficients are specified for genes which are not included in the gene combination (indicated by — 
on which a given logistic regression model is based. 

No. of ROCAUC 

Logistic genes Blind Gene-specific regression coefficient 
regression in Training Test Constant K 

model # model Set Set (Ko) ANXA3 CLEC4D IL2RB LMNB1 PRRG4 TNFAIP6 WNN1 

1 7 0.79 0.79 O.684 -O.916 O.353 O.871 O.907 -O.968 O.154 -0.3SS 
2 6 0.79 0.79 O.743 -O.859 O4O2 O.870 (0.893 -0.916 -0.341 
3 4 O.78 O.78 321 -0.614 O.358 O.898 -O.749 
4 5 O.78 0.79 O.343 -0.907 O.322 O.829 O.737 -0.925 
5 5 O.78 O.78 814 -O.S27 O424 O943 -0.715 -O.267 
6 5 O.78 O.82 O.83O -0.641 O.883 0.935 -0.824 -O.270 
7 5 O.78 0.79 264 -0.658 O.318 O.898 -O.788 O.120 
8 5 O.78 O.82 O.359 -0.825 O.845 0.794 -O.927 O.189 
9 6 O.78 O.8O O.282 -0.953 O.28O O.829 O.740 -0.96S O.123 
10 6 O.78 O.78 772 -0.575 O.380 O.944 -O.760 O.141 -0.277 
11 6 O.78 O.82 O.727 -0.768 O.883 0.948 -0.918 O.230 -O3O4 
12 4 0.77 O.82 0.477 -O.716 O848 0.8O3 -0.850 
13 3 0.77 O.8O 969 1.OO1 -O.752 -O.305 
14 4 0.77 O.81 .9SO -O.28O O966 -0.610 -0189 
15 4 0.77 O.78 91S O161 1.009 -0.840 -O-374 
16 4 0.77 O.8O 686 O.995 0.238 -0.855 -0.363 
17 5 0.77 0.79 .748 O.130 1.OOS 0.147 -0.887 -O.397 
18 4 0.77 O.82 436 -0.487 O.925 -0.731 O.195 
19 4 0.77 O.8O 934 1.008 -O.808 O.O84 -0.334 
2O 5 0.77 O.81 861 -O.398 O.96S -0.697 O.223 -0.218 
21 5 0.77 0.79 907 O.147 1.011 -0.852 O.O29 -0.378 
22 5 0.77 0.79 697 1.OO1 O.207 -0.88O O.OS8 -0.376 
23 6 0.77 0.79 .748 O.121 1.OO6 0.142 -0.894 O.O21 -0.399 
24 2 O.76 0.79 225 0.957 -O.928 
25 3 O.76 O.81 570 -O.371 O.930 -0.649 
26 3 O.76 0.79 233 -OOO6 0.957 -0.924 
27 3 O.76 0.79 328 O960 -0.058 -0.894 
28 4 O.76 0.79 .332 O.O15 O960 -0.072 -0.898 
29 3 O.76 0.79 249 O.956 -0.912 -0.019 
30 4 O.76 0.79 .244 O.OO6 O.956 -0.914 -0.022 
31 4 O.76 0.79 328 O.959 -0.052 -0.890 -0.009 
32 5 O.76 0.79 .333 O.O22 O960 -0.067 -0.893 -O.O16 
33 3 0.75 O.8O O.744 -0.544 O.82O -O.282 
34 4 0.75 O.78 O.S36 -0.717 O.252 O.784 -O.333 
35 4 0.75 O.8O O.324 -0.670 O.780 0.260 -O.313 
36 5 0.75 O.78 O.241 -O.798 O.236 0.757 0.189 -O.353 
37 5 0.75 0.75 2.890 -1.124 O436 1.167 -0.723 -O.254 
38 4 0.75 O.8O O.701 -O.S67 O.818 O.O33 -0.288 
39 5 0.75 O.78 0.571 -0.702 O.266 0.785 -O.O36 -O330 
40 5 0.75 O.8O O.308 -0.68O O.779 0.254 O.O19 -O316 
41 6 0.75 O.78 O.271 -0.784 O.253 0.757. O.198 -0.043 -O349 
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TABLE 6-continued 

Logistic regression models based on blood expression levels of any possible combination of one or more 
of ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1 for determining the probability that a test 
Subject has colorectal cancer as op posed to not having colorectal cancer. ROC AUC values for the models are 

shown for the sample training set used to generate the models, as well as for an independent blind sample test set 
used to test the models. The models , listed in order of decreasing ROC AUC value for the training set, are based 
on expression levels determined via quantitative reverse transcriptase-PCR analysis using ACTB as duplex partner 
for normalization. The form of these models is: P = {1 + e- Ko + KL 1 + K2L2 + K3L3 ... + K.L.)}-1, where P is 
the probability that a test Subject has colorectal cancer as opposed to not having any colorectal pathology: Ko, is a 
constant; K is a coefficient specific to a first gene; L is a ratio of a level of RNA encoded by the first gene to a 
level of RNA encoded by ACTB in blood of the test Subject: K2 is a coefficient specific to a second gene; L is a 
ratio of a level of RNA encoded by the second gene to a level of RNA encoded by ACTB in blood of the test 

Subject; K is a coefficient specific o a third gene; L is a ratio of a level of RNA encoded by the third gene to a 
level of RNA encoded by ACTB in blood of the test Subject: K is a coefficient specific to an nth gene; and L, is a 
ratio of a level of RNA encoded by 

No regression coefficients are specified for genes which are not included in the gene combination (indicated by — 
he nth gene to a level of RNA encoded by ACTB in blood of the test subject. 

s 

on which a given logistic regression model is based. 

No. of ROCAUC 

Logistic genes Blind Gene-specific regression coefficient 
regression in Training Test Constant (K) 

model # model Set Set (Ko) ANXA3 CLEC4D IL2RB LMNB1 PRRG4 TNFAIP6 WNN1 

42 6 0.75 O.76 2.851 -1176 O.395 1.177 -0.767 O.134 -0.266 
43 2 O.74 O.80 O.043 -0.713 0.751 

44 3 O.74 O.79 -0.169 -0.843 O. 160 O.721 
45 3 O.74 O.80 -0.101 -0.755 O.738 0.076 

46 4. O.74 0.79 -0.190 -0.848 O.159 O.719 O.O11 
47 4 O.74 0.75 2.528 -1.146 O.378 1.036 -0.741 

48 4 O.74 0.77 1234 -OOO9 O.883 -0.489 -0.407 
49 3 O.74 O.80 O.O70 -0.701 0.753 -O.O15 

50 4 O.74 O.78 -0.082 -0.811 O. 189 0.723 -O.O68 
51 4 O.74 O.80 -0.079 -0.742 O.738 0.084 -0.021 

52 5 O.74 O.78 -0.130 -0.824 O.187 O.719 O.O28 -O.O69 
53 5 O.74 O.76 2.481 -1.189 O.342 1.038 -0.778 O. 110 

S4 4 O.74 0.77 1.245 O.878 -0.387 -0.12O -0.382 
55 5 O.74 0.77 1.272 O.059 O.877 -0.424 -0.139 -O392 

56 3 0.73 0.77 1.238 O.883 -0.498 -0.409 
57 4 0.73 O.80 3.01.2 -0.891 1.247 -0.638 -0.182 

58 5 0.73 O.80 2.927 -1.011 1.251 -0.721 O.217 -0.212 
59 3 0.72 0.73 4.212 -0.733 O451 -0.493 

60 3 0.72 O.80 2.728 -0.930 1.141 -0.660 
61 3 0.72 0.77 O.438 -0.175 O.826 -O.SOS 

62 4 0.72 0.73 4547 -O.690 O.489 -0.466 -0.144 
63 3 0.72 O.76 0.855 O.835 -0.659 -0.188 

64 4 0.72 0.77 O.847 -O.O31 O.836 -0.636 -0.177 
65 4 0.72 O.74 4.171 -0.772 O418 -O.S27 O. 104 

66 4 0.72 O.80 2.614 -1.040 1.128 -0.73S O.188 

67 3 0.72 O.76 O.608 O.823 -0.217 -0.482 

68 4 0.72 0.77 O.637 -O.049 O.828 -0.194 -0.466 

69 5 0.72 O.74 4526 -0.731 O.4S5 -0.504 O. 117 -0.154 

70 2 O.71 O.76 O.786 O840 -0.871 

71 3 O.71 O.78 0.770 -0.122 O.844 -0.733 

72 2 O.71 O.74 O.162 O.799 -0.616 

73 4 O.71 O.74 2.134 -1028 O.310 0.571 -O.286 

74 5 O.71 O.74 2.164 -1.014 0.327 O.S8O -0.044 -0.282 

75 3 O.70 0.75 1.725 - 1.054 O.242 O404 

76 2 O.70 O.80 4.710 -0.417 -0.372 

77 3 O.70 0.73 3.283 -0.791 O.371 -0.214 

78 3 O.70 0.79 2.309 -0.868 O.682 -0.231 

79 3 O.70 O.80 4.842 -0.393 -O-360 -O.OSO 

8O 4 O.70 0.75 1785 -1.031 O-269 O421 -O.O69 

81 3 O.70 O.80 4.558 -0.539 -0.455 O.200 
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TABLE 6-continued 

Logistic regression models based on blood expression levels of any possible combination of one or more 
of ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1 for determining the probability that a test 
Subject has colorectal cancer as opposed to not having colorectal cancer. ROC AUC values for the models are 

shown for the sample training set used to generate the models, as well as for an independent blind sample test set 
used to test the models. The models, listed in order of decreasing ROC AUC value for the training set, are based 
on expression levels determined via quantitative reverse transcriptase-PCR analysis using ACTB as duplex partner 
for normalization. The form of these models is: P = {1 + e- Ko + KL 1 + K2L2 + K3L3 ... + K.L.)}-1, where P is 
the probability that a test Subject has colorectal cancer as opposed to not having any colorectal pathology; Ko is a 
constant; K is a coefficient specific to a first gene; L is a ratio of a level of RNA encoded by the first gene to a 
level of RNA encoded by ACTB in blood of the test Subject: K2 is a coefficient specific to a second gene; L is a 
ratio of a level of RNA encoded by the second gene to a level of RNA encoded by ACTB in blood of the test 

Subject; K is a coefficient specific to a third gene; L is a ratio of a level of RNA encoded by the third gene to a 
level of RNA encoded by ACTB in blood of the test Subject: K is a coefficient specific to an nth gene; and L, is a 
ratio of a level of RNA encoded by the nth gene to a level of RNA encoded by ACTB in blood of the test subject. 

No regression coefficients are specified for genes which are not included in the gene combination (indicated by — 
on which a given logistic regression model is based. 

No. of ROCAUC 

Logistic genes Blind Gene-specific regression coefficient 
regression in Training Test Constant K 

model # model Set Set (Ko) ANXA3 CLEC4D IL2RB LMNB1 PRRG4 TNFAIP6 WNN1 

82 4 O.70 0.73 3.305 -0.783 O.378 -0.020 -0.211 
83 4 O.70 0.79 2.279 -0.886 O.671 O.O34 -0.237 
84 4 O.70 O.81 4.759 -0.506 -0.440 O.211 -0.079 
85 1 O.69 0.79 3.324 -0.616 
86 2 O.69 O.74 2.681 -0.868 O.301 
87 2 O.69 0.79 1931 -0.919 O.S2O 
88 2 O.69 0.79 3.768 -0.536 -0.126 
89 2 O.69 0.79 3.214 -0.654 O.047 
90 3 O.69 0.73 2.748 -0.847 O.321 -0.046 
91 2 O.69 O.73 -0.674 O.701 -0.435 
92 3 O.69 O.76 -0.326 -0.240 O.745 -0.281 
93 3 O.69 0.79 1931 -0.919 O.S2O O.OOO 
94 3 O.69 O.80 3.648 -0.587 O.O75 -0.143 
95 2 O.68 O.75 -0.764 -0.455 O.736 
96 2 O.68 O.78 4.977 -0.524 -O.223 
97 3 O.68 O.76 4.939 O. 113 -O.S79 -O.275 
98 3 O.68 0.77 4.670 O.238 -0.62O -O.289 
99 4 O.68 O.76 4.716 O.O67 O.185 -0.631 -0.304 
OO 3 O.68 O.78 4.975 -0.531 O.O12 -0.228 
O1 4 O.68 O.76 4.941 O.134 -0.564 -0.042 -0.268 
O2 4 O.68 0.77 4.6SS O.255 -0.610 -0.028 -0.283 
O3 5 O.68 O.76 4.702 O.091 O.200 -0.615 -0.055 -0.299 
O4 1 O.67 O.76 4.311 -0.659 
05 2 O.67 0.77 4.327 -O.O1O -0.652 
O6 2 O.67 O.76 4.314 — -0.001 -0.658 
O7 3 O.67 0.77 4.309 -0.014 O.O12 -0.656 
O8 2 O.67 0.77 4.391 -0.6O7 -0.062 
09 3 O.67 O.76 4.356 O.O3S -0.619 -0.079 
10 3 O.67 O.76 4.292 O.056 -0.629 -0.074 
11 4 O.67 O.76 4.299 O.O24 O.O38 -0.6.30 -0.082 
12 3 O.65 O.74 3.919 — -0.142 -0.152 -O303 
13 2 O.64 O.74 3.402 -O-105 -O.397 
14 2 O.64 0.75 3.927 - -0.277 -0.340 
15 3 O.64 0.75 3.922 -O.O1O — -0.268 -O.337 
16 2 O.64 0.73 3.528 — -0.373 -0.2O6 
17 3 O.64 0.73 3.528 — -0.373 -0.2O6 
18 2 O.64 0.73 3.628 -0189 -0.345 
19 3 O.64 0.73 3.610 O.O2O -O.199 -O352 
2O 4 O.64 0.73 3.951 O.O71 — -0.188 -0.174 -0.316 
21 1 O.63 0.75 3.466 — -0.603 
22 2 O.63 O.78 3.457 -0.104 — -0.482 
23 1 O.63 O.71 3.191 -0.468 
24 2 O.63 O.74 2.657 -O.133 -O-269 
25 1 O.62 O.69 2.363 -0.357 
26 1 O.61 0.73 2.197 -O.338 
27 1 O.61 O.64 -2.973 O.S61 
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Sample test set levels of RNA encoded by ANXA3, CLEC4D, IL2RB, LMNB1, 
PRRG4, TNFAIP6 and VNN1 in blood of subjects having colorectal cancer (Group 1) 
and Subjects not having any colorectal pathology (Group O), normalized to levels of 

RNA encoded by ACTB. Levels shown correspond to ACt. 

Gene 

Sample ID Group ANXA3 CLEC4D IL2RB LMNB1 PRRG4 TNFAIP6 VNN1 

MIP1009pax 3.22 8.O2 6.45 4.25 5.14 5.47 S.21 
DC2006pax 6.06 S.91 4.81 S.88 6.OS 7.24 7.34 
JHO131 pax 5.19 6.71 4.98 S.21 S.15 4.75 6.43 
DCOO15pax 4.95 6.98 S.O1 S.46 6.53 6.02 6.17 
ANO001pax 4.36 6.54 5.97 5.60 5.83 6.72 7.13 
JHO111pax S.04 6.83 4.22 5.09 6.96 7.14 5.78 
MIPOOO5pax 3.74 5.56 5.98 4.46 5.80 5.74 5.33 
MHOO6Spax 4...SO 5.37 5.63 5.51 6.30 6.09 S.82 
JHO136pax 3.39 4.63 6.12 486 5.19 7.76 4.59 
CD1351pax 6.86 7.94 S.S.S 6.06 6.52 8.46 7.62 
MHOO7Sax 6.OS 7.17 5.57 5.77 6.75 7.32 7.27 
MHOO78pax 4.6O 6.70 5.49 5.26 4.21 5.25 7.54 
MHOO68pax 7.58 S.49 4.48 6.43 7.14 8.OO 6.36 
MIP2003pax 4.24 5.60 4.3O 4.93 6.05 6.85 5.97 
NK2O15pax S.42 5.52 5.54 6.08 6.40 8.40 8.09 
MHOO7Opax S.40 7.11 4.66 5.74 6.5S 7.09 7.08 
JHO093pax S.22 7.62 4.66 5.29 S.39 7.OO 7.15 
JHO135pax 4.40 4.64 S.S2 462 S.38 4.31 4.62 
CD1571 pax 5.45 6.48 4.41 S6S 7.26 7.88 7.17 
MHOO61pax 4.99 5.15 5.47 5.72 6.73 7.65 7.76 
NK2007pax S.98 7.25 5.17 5.76 7.O2 7.32 6.38 
JHO132pax S.29 7.18 S.29 S.76 6.96 6.66 6.83 
MHOO62pax 4.40 6.O1 4.86 S.42 S.SO 6.26 6.45 
JHO114-pax 4.78 6.93 7.12 5.58 7.50 S.62 S.26 
CD126Opax S.28 S.92 5.24 S.73 S.86 7.18 7.37 
JHO022pax S.OO 5.94 4.73 S.49 6.17 S.66 6.8O 

0322 Analysis of the test set results confirmed the surpris- level (p-value less than 0.05) in blood of subjects having 
ing finding based on the training set that ANXA3, CLEC4D, 
IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1 each express 
RNA on average at a significantly higher level (p-value less 
than 0.05) in blood of subjects having colorectal cancer rela 
tive to subjects having no colorectal pathology, and that 
IL2RB expresses RNA on average at a significantly lower 

colorectal cancer relative to Subjects having no colorectal 
pathology (Table 8). The ranges offold-change in the levels of 
RNA encoded by ANXA3, CLEC4D, IL2RB, LMNB1, 
PRRG4, TNFAIP6 and VNN1 normalized to levels of RNA 
encoded by ACTB in blood of the test set subjects having 
colorectal cancer relative to the test set Subjects not having 
any colorectal pathology are also shown in Table 8. 

TABLE 8 

Sample test set ranges of fold-change in levels of RNA encoded by 
ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6, VNN1 

normalized to levels of RNA encoded by ACTB in blood of subjects 
having colorectal cancer relative to subjects not having any colorectal pathology. 

Gene 

ANXA3 CLEC4D IL2RB LMNB1 PRRG4 TNFAIP6 WNN1 

Average normalized 4.98 6.45 S.18 S.42 6.O1 6.51 6.63 
RNA level in Subjects 
having colorectal 
cancer (ACt) 
Average normalized 6.10 7.32 4.83 6.O1 6.86 741 7.40 
RNA level in Subjects 
not having any 
colorectal pathology 
(ACt) 
Average RNA level 2.17 1.82 O.78 1...SO 18O 1.87 1.70 
fold-change 
p-value for average 1.7E-10 1.9E-06 14E-O3 1.3E-07 16E-O8 3.8E-O6 4.4E-O6 
RNA level fold 
change 
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Sample test set ranges of fold-change in levels of RNA encoded by 
ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6, VNN1 

normalized to levels of RNA encoded by ACTB in blood of subjects 
having colorectal cancer relative to subjects not having any colorectal pathology. 

Gene 

ANXA3 CLEC4D IL2RB LMNB1 

Maximum observed 9.13 13.66 O.2O 6.98 
RNA level directional 
fold-change 

0323. As can be seen in Table 8, a test subject having a 
blood level of RNA encoded by ANXA3 which is 2.2 to 9.1 
fold higher than the average level of RNA encoded by this 
gene in blood of Subjects not having any colorectal pathology 
is more likely to have colorectal cancer than to not have any 
colorectal pathology. 

0324. As can be seen in Table 8, a test subject having a 
blood level of RNA encoded by CLEC4D which is 1.8 to 13.7 
fold higher than the average level of RNA encoded by this 
gene in blood of Subjects not having any colorectal pathology 
is more likely to have colorectal cancer than to not have any 
colorectal pathology. 

0325 As can be seen in Table 8, a test subject having a 
blood level of RNA encoded by LMNB1 which is 1.5 to 7.0 
fold higher than the average level of RNA encoded by this 
gene in blood of Subjects not having any colorectal pathology 
is more likely to have colorectal cancer than to not have any 
colorectal pathology. 

0326. As can be seen in Table 8, a test subject having a 
blood level of RNA encoded by PRRG4 which is 1.8 to 6.3 
fold higher than the average level of RNA encoded by this 
gene in blood of Subjects not having any colorectal pathology 
is more likely to have colorectal cancer than to not have any 
colorectal pathology. 

0327. As can be seen in Table 8, a test subject having a 
blood level of RNA encoded by TNFAIP6 which is 1.9 to 16.8 
fold higher than the average level of RNA encoded by this 
gene in blood of Subjects not having any colorectal pathology 
is more likely to have colorectal cancer than to not have any 
colorectal pathology. 

0328. As can be seen in Table 8, a test subject having a 
blood level of RNA encoded by VNN1 which is 1.7 to 13.8 
fold higher than the average level of RNA encoded by this 
gene in blood of Subjects not having any colorectal pathology 
is more likely to have colorectal cancer than to not have any 
colorectal pathology. 

0329. As can be seen in Table 8, a test subject having a 
blood level of RNA encoded by IL2RB which is 0.8 to 0.2 fold 
that of the average level of RNA encoded by this gene in blood 
of subjects not having any colorectal pathology is more likely 

PRRG4 

6.26 

TNFAIP6 VNN1 

16.78 13.78 

to have colorectal cancer than to not have any colorectal 
pathology. 

0330 
prising finding based on the training set that logistic regres 

Furthermore, the test set results confirmed the Sur 

sion models based on blood expression levels for any of the 
127 possible combinations of one or more of ANXA3, 
CLEC4D, IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1, 
each of which normalized against expression levels of ACTB, 
can be used to discriminate, with a ROC AUC of at least 0.64 
(Table 6), between subjects having colorectal cancer and 
Subjects not having any colorectal pathology. As such, the 
novel logistic regression models listed in Table 6 can be used 
to determine the probability that a test subject has colorectal 
cancer as opposed to not having any colorectal pathology, 
based on blood levels of expression of ANXA3, CLEC4D, 
IL2RB, LMNB1, PRRG4, TNFAIP6 and/or VNN1. 

Example 3 

Measurement of Blood Levels of RNA Encoded by 
any Combination of ANXA3, CLEC4D, LMNB1, 
PRRG4, TNFAIP6 and/or VNN1 Relative to the 
Level of RNA Encoded by IL2RB can be Used to 
Determine the Probability that a Test Subject has 
Colorectal Cancer as Opposed to not Having any 

Colorectal Pathology 

0331 Materials and Methods: 

0332 Refer to “General materials and methods', above. 
0333 Experimental Results: 
0334 Sample Training Set: 

0335 Discovery of Significantly Different Levels of RNA 
Encoded by ANXA3, CLEC4D, LMNB1, PRRG4, VNN1, 
TNFAIP6 Normalized to IL2RB in Blood of Subjects Having 
Colorectal Cancer Relative to Subjects not Having any Col 
orectal Pathology: 

0336 Quantitative reverse transcriptase-PCR analysis of 
gene expression in a training set of blood samples from 116 
Subjects having colorectal cancer and 127 Subjects not having 
any colorectal pathology, using IL2RB as duplex partner for 
normalization of gene expression levels was performed. The 
normalized RNA levels measured are shown in Table 9 
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TABLE 10-continued 

Sample training set ranges of fold-change in levels of RNA encoded by 
ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1 normalized to 
levels of RNA encoded by IL2RB in blood of subjects having colorectal 

cancer relative to subjects not having any colorectal pathology. 

Gene 

ANXA3 CLEC4D LMNB1 PRRG4 TNFAIP6 VNN1 

May 21, 2015 

Average normalized RNA level in O46 O.99 O.39 O.65 1.42 1.25 
Subjects not having any colorectal 
pathology (ACt) 
Average RNA level fold-change 1.69 1.48 1.55 
p-value for average RNA level fold- S.SE-09 SSE-06 6.4E-07 
change 
Maximum observed RNA level 14.43 12.01 6.83 
directional fold-change 

0338. As can be seen in Table 10, a test subject having a 
blood level of RNA encoded by ANXA3, normalized to a 
level of RNA encoded by IL2RB, which is 1.7 to 14.4 fold 
higher than the average level of RNA encoded by this gene in 
blood of subjects not having any colorectal pathology is more 
likely to have colorectal cancer than to not have any colorectal 
pathology. 
0339. As can be seen in Table 10, a test subject having a 
blood level of RNA encoded by CLEC4D, normalized to a 
level of RNA encoded by IL2RB, which is 1.5 to 12.0 fold 
higher than the average level of RNA encoded by this gene in 
blood of subjects not having any colorectal pathology is more 
likely to have colorectal cancer than to not have any colorectal 
pathology. 
0340. As can be seen in Table 10, a test subject having a 
blood level of RNA encoded by LMNB1, normalized to a 
level of RNA encoded by IL2RB, which is 1.5 to 6.8 fold 
higher than the average level of RNA encoded by this gene in 
blood of subjects not having any colorectal pathology is more 
likely to have colorectal cancer than to not have any colorectal 
pathology. 
0341. As can be seen in Table 10, a test subject having a 
blood level of RNA encoded by PRRG4, normalized to a level 
of RNA encoded by IL2RB, which is 1.3 to 11.5 fold higher 
than the average level of RNA encoded by this gene in blood 
of subjects not having any colorectal pathology is more likely 
to have colorectal cancer than to not have any colorectal 
pathology. 
0342. As can be seen in Table 10, a test subject having a 
blood level of RNA encoded by TNFAIP6, normalized to a 
level of RNA encoded by IL2RB, which is 1.5 to 13.6 fold 
higher than the average level of RNA encoded by this gene in 
blood of subjects not having any colorectal pathology is more 
likely to have colorectal cancer than to not have any colorectal 
pathology. 
0343 As can be seen in Table 10, a test subject having a 
blood level of RNA encoded by VNN1, normalized to a level 
of RNA encoded by IL2RB, which is 1.3 to 11.4 fold higher 
than the average level of RNA encoded by this gene in blood 
of subjects not having any colorectal pathology is more likely 
to have colorectal cancer than to not have any colorectal 
pathology. 
0344 Generation of Logistic Regression Models for 
Determining the Probability that a Test Subject has Colorectal 
CancerVersus not Having any Colorectal Pathology Via Mea 
surement of Levels of RNA Encoded by ANXA3, CLEC4D, 

1.35 1.55 1.35 
2.5E-13 6.OE-06 2.7E-O6 

11.46 13.58 11.36 

LMNB1, PRRG4, TNFAIP6 and VNN1 Normalized to Lev 
els of RNA Encoded by IL2RB: 
0345 Linear regression analysis of levels of RNA 
encoded by ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 
and VNN1 normalized to IL2RB surprisingly showed that 
logistic regression models could be generated, based on blood 
expression levels normalized to IL2RB for all 63 possible 
combinations of one or more of these genes, for discriminat 
ing, with a ROC AUC of at least 0.67, between subjects 
having colorectal cancer and Subjects not having any colorec 
tal pathology. Examples of these logistic regression models 
are shown in Table 11. A logistic regression model based on 
ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1 
(Table 11, Model #128) was surprisingly found to enable 
discrimination between Subjects having colorectal cancer and 
Subjects not having any colorectal pathology with a ROC 
AUC of 0.80. 
(0346 By way of example, Model #128 of Table 11 corre 
sponds to: 

0347 where P is the probability that a test subject has 
colorectal cancer as opposed to not having any colorec 
tal pathology, where L is a ratio of a level of RNA 
encoded by ANXA3 to a level of RNA encoded by 
IL2RB in blood of the test Subject, La is a ratio of 
a level of RNA encoded by CLEC4D to a level of RNA 
encoded by IL2RB in blood of the test Subject, L 
is a ratio of a level of RNA encoded by LMNB1 to a level 
of RNA encoded by IL2RB in blood of the test subject, 
L is a ratio of a level of RNA encoded by PRRG4 
to a level of RNA encoded by IL2RB in blood of the test 
Subject, Lee is a ratio of a level of RNA encoded by 
TNFAIP6 to a level of RNA encoded by IL2RB in blood 
of the test Subject, and L is a ratio of a level of RNA 
encoded by VNN1 to a level of RNA encoded by IL2RB 
in blood of the test subject. 

(0348. Further by way of example, Model #157 of Table 11 
corresponds to: 

0349 where P is the probability that a test subject has 
colorectal cancer as opposed to not having any colorec 
tal pathology, and L is a ratio of a level of RNA 
encoded by PRRG4 to a level of RNA encoded by 
IL2RB in blood of the test subject. 
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TABLE 1 1-continued 

Logistic regression models based on blood expression levels for any possible combination of one or 
more of ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1, normalized to IL2RB expression levels for 
determining the probability that a test Subject has colorectal cancer as opposed to not having colorectal cancer. 
ROCAUC values for the models are shown for the sample training set used to generate the models, as well as for 
an independent blind sample test set used to test the models. The models, listed in order of decreasing ROC AUC 
value for the training set, are based on expression levels determined via quantitative reverse transcriptase-PCR 

analysis using IL2RB as duplex partner for normalization. The form of these models is: P = {1 + e-Ko + KL + 
K2L2 + KL ... + KL}-1, where P is the probability that a test Subject has colorectal cancer as opposed to not 
having any colorectal pathology; Ko is a constant; K is a coefficient specific to a first gene; L is a ratio of a level 

of RNA encoded by the first gene in blood to a level of RNA encoded by IL2RB in blood; K is a coefficient 
specific to a second gene; L is a ratio of a level of RNA encoded by the second gene in blood to a level of RNA 
encoded by IL2RB in blood; K is a coefficient specific to a third gene; L is a ratio of a level of RNA encoded by 
the third gene in blood to a level of RNA encoded by IL2RB in blood; K is a coefficient specific to an nth gene; 
and L, is a ratio of a level of RNA encoded by the nth gene in blood to a level of RNA encoded by IL2RB in 

blood. No regression coefficients are specified for genes which are not included in the gene combination (indicated 
by '-') on which a given logistic regression model is based. 

No. of 
Logistic genes ROCAUC Gene-specific regression coefficient 

Regression in Training Constant K. 

Model # Model Set Test Set (K) ANXA3 CLEC4D LMNB1 PRRG4 TNFAIP6 VNN1 

178 3 O.70 0.72 O.398 -O.097 -0.604 -O.319 
179 2 O.70 0.73 O.361 -O.7O6 -O.333 
18O 2 O.70 O.70 O.727 -O.345 -0.451 
181 3 O.70 O.71 O.701 -O.192 -O.256 -0.383 
182 2 O.70 0.73 O.306 -0.769 -O.227 
183 3 O.69 0.73 O.331 -O.O85 -O.690 -0.208 
184 1 O.69 0.73 O.102 -1.041 
185 2 O.69 O.70 O.S89 -0.367 -0.433 
186 2 O.69 0.73 O.186 -O-170 -O.838 
187 1 O.68 O.69 0.552 -0.671 
188 2 O.68 0.72 O.S48 -0.379 -0.331 
189 1 O.67 O.70 O.S49 -0.576 
190 1 O.67 O.71 O.371 -0.649 

0350 Blind Sample Test Set: samples from 165 subjects having colorectal cancer and 171 
0351 Quantitative reverse transcriptase-PCR analysis of Subjects not having any colorectal pathology was performed 
expression of ANXA3, CLEC4D, LMNB1, PRRG4, as described above for the training set. The normalized RNA 
TNFAIP6 and VNN1 in an independent test set of blood levels measured are shown in Table 12. 

TABLE 12 

Sample test set levels of RNA encoded by ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 and VNN1 in blood of subjects having colorectal cancer (Group 1) and 

Subjects not having any colorectal pathology (Group O), normalized to levels of RNA 
encoded by IL2RB. Levels shown correspond to ACt. 

Gene 

Sample ID Group ANXA3 CLEC4D LMNB1 PRRG4 TNFAIP6 VNN1 
DOO36pax 
DOO53pax 
DOO92pax 
DO108pax 
DO122pax 
DO148pax 
DO192pax 
D0204-pax 
D0214-pax 
D0237pax 
DO238pax 
D0242pax 
D0244-pax 
D0277pax 
DO282pax 
DO29Spax 
DO354-pax 
DO367pax 
DO369pax 
DO398pax 

-O.O922 -0.0443 -0.1868 -1.0168 0.5035 -0.0543 
1.1828 2.1407 1...SO32 1.3O32 2.913S 1.5907 
12O28 0.9057 O.8232 0.6032 .628S O.2907 

-O.O522 -0.1893 O.2582 -0.1318 O.338S 0.2757 
O.S628 12857 O.SS82 0.6382 2.048S 19357 
0.6778 2.0057 O.6732 1.4432 2.033S 1.56O7 
O.6878 0.8157 O.7682 15882 0.708S O.8907 
O.1978 O.6907 O.0782 -0.1418 O18S 0.95.57 
O4.478 0.1557 1.1682 1.1932 0.623S 0.6157 
O.3828 O.8707 -0.0168 0.0582 1685 O.8007 
O.2428 0.8957 O.3982 1.0232 5385 0.9657 
O.9528 1.3957 OSO82 -0.3818 0.9685 1.0307 
O4928 0.3507 O4182 0.8982 4535 -0.0493 
O.1453 1.7617 O.2358 0.4909 8265 O.1486 

-0.1572 O.2207 -0.2118 O.O632 O.7585 -12243 
0.1578 0.7957 O.S482 O.S332 1735 O.1907 
0.5178 0.9557 O.2432 1.0732 .623S 1.0307 
O.7778 O.6857 O.S232 0.3432 8935 O.8457 
1.0328 2.1057 O.998.2 19532 2.1885 1.76O7 
2.1128 2.2157 1.6682 2.0432 3.763S 3.1407 
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Sample test set levels of RNA encoded by ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 and VNN1 in blood of subjects having colorectal cancer (Group 1) and 

Subjects not having any colorectal pathology (Group O), normalized to levels of RNA 
encoded by IL2RB. Levels shown correspond to ACt. 

Gene 

Sample ID Group ANXA3 CLEC4D LMNB1 PRRG4 TNFAIP6 VNN1 

NK10O8pax -1.6222 O1407 -0.5918 -0.2818 -0.0215 O.2257 
NK10O9pax .6828 1.52O7 O.7182 0.4582 2.3135 10907 
NK2OO5pax -15347 -09483 -0.6.192 -0.8041 - 19435 -0.0114 
NK2OO6pax -19272 -1.2543 -17168 -1.1568 -0.7815 -1.6093 
NK2007pax O.1978 O.4957 0.1282 0.6782 1028S -0.0693 
NK2O08pax -19022 -1.2193 -1.0068 -1.3468 -0.0615 - 14393 
NK2O09pax -0.4097 0.3167 O.O658 -0.7691 516.5 -0.0614 
NK2O1 Opax -1.1147 -0.5983 -0.4692 -0.8091 -0.3935 -0.7364 
NK2O14-pax O.67S3 1.6317 1.0258 10759 2.051S 1.1686 
NK2O15pax -0.6222 O.63O7 O.0482 -0.4318 16935 13107 
NK2O16pax -04297 (O.2167 -0.2092 O.O659 16815 O.4936 
NK2O18pax -19522 -1.1093 -0.8468 -0.9018 -0.2715 -0.9843 
NKSOO8pax -14522 - 16693 -1.3418 - 15618 O.4085 -12843 
OLOOO3pax -1.2897 -0.5083 -0.9542 -0.7241 -0.1385 -0.3214 
OLOO14-pax -23397 -24483 -17342 - 17191 - 18585 -1.0564 
OLOO17pax -10297 -1.OO83 -0.6692 -0.5541 O.6465 O.3036 
OLOO26pax -2.2947 -1.4533 -20092 - 18291 -0.6635 -0.4364 
OLOO34-pax -13647 -0.8333 -1.2992 -17341. O.1615 O.O536 
OLOO41pax -2.2297 -1.6183 -2.1492 -2.8641 - 14835 -2.1464 
OLOO43pax -0.8772 -0.6.193 -0.7268 -1.2568 O.O285 -0.5693 
OLOO52pax -1.3047 -12733 -0.4242 -0.5541 -0.2135 -0.5464 
OLOO56pax -O.2972 -0.9943 -0.0518 -0.6268 1.5235 0.6557 
OLOO57pax -O.8447 -0.4883 -0.7942 -0.8191 -0.1335 -0.1664 
OLOO58pax -1.1572 -1.2643 -1.1518 -0.9918 -0.1265 - 18993 
OLOO59pax -1.1947 -O.O983 -0.5492 O.O109 OO115 O.O936 
OLOO6Opax -18622 -1.6843 - 14368 -2.0668 - 16665 -1.0693 
OLOO62pax O.30O3 0.2817 O.3108 O.0709 1.791S 1.3986 
OLOO63pax -13172 -0.8843 -0.8068 -0.5168 -0.3665 -0.709.3 
OLOO64-pax O.32O3 O.9317 O.7908 O.64O9 1.801S O.7186 
OLOO6Spax O4578 O.72S7 O.6832 O.6982 1.808S 0.6357 
OLOO66pax -O.2722 O.S757 -0.0618 0.4232 0.678S 1.0357 
OLOO68pax -19622 -0.7143 -1.3218 -1.1918 -0.5765 -1.0593 
OLOO7Opax -13622 -0.6.193 -1.2868 -2.0718 -0.3665 - 1.5243 
OLOO71pax -0.6897 O.1217 -0.3542 0.1559 0.7515 0.8136 
OLOO72pax -11047 -0.4033 -0.4392 -1.1791 O-2315 -0.9964 
OLOO73pax -2.6897 -19933 -1.1642 -11641 O.3565 -0.5114 
OLOO74-pax -14447 -0.7883 -0.9142 -0.6891 10865 -0.1364 
OLOO75pax -0.8322 -0.0343 -0.3218 O.3782 0.8585 0.5457 
OLOO77pax -1.0747 -0.5933 0.1708 O.3059 0.226S 0.2O36 
OLOO78pax -2.2597 -18983 -1.1942 -1.1441 -0.8135 -O.9764 
OLOO79pax -1.1797 -0.7633 -0.9442 -1.2641 -0.8335 -O.O214 
OLOO8Opax -O.O772 0.4507 O.2882 0.3882 0.3985 O.S357 
PB3S4Sax -O-3222 1.4657 0.0382 0.4682 1.1435 0.6807 
PB3890 tax -0.4397 -0.2383 0.4108 O.7759. O.1265 0.1686 

0352. The test set results confirmed the surprising finding ing no colorectal pathology (Table 13). The ranges of fold 
based on the training set that ANXA3, CLEC4D, LMNB1, 
PRRG4, TNFAIP6 and VNN1 each express RNA on average 
at a significantly higher level (p-value less than 0.05) in blood 
of Subjects having colorectal cancer relative to Subjects hav 

change in the levels of RNA encoded by ANXA3, CLEC4D, 
LMNB1, PRRG4, TNFAIP6 and VNN1 normalized to levels 
of RNA encoded by IL2RB in blood of the test set subjects 
having colorectal cancer relative to the test set Subjects not 
having any colorectal pathology are also shown in Table 13. 

TABLE 13 

Sample test set ranges of fold-changes in levels of RNA encoded by ANXA3, CLEC4D, LMNB1, 
PRRG4, TNFAIP6 and VNN1 normalized to levels of RNA encoded by IL2RB in blood of subjects having 

colorectal cancer relative to subjects not having any colorectal pathology. 

Average normalized RNA level in 
Subjects having colorectal cancer (ACt) 

Gene 

ANXA3 CLEC4D LMNB1 PRRG4 TNFAIP6 VNN1 

-0.63 O.O1 -O.27 -0.38 O.S6 O.28 
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Sample test set ranges of fold-changes in levels of RNA encoded by ANXA3, CLEC4D, LMNB1, 
PRRG4, TNFAIP6 and VNN1 normalized to levels of RNA encoded by IL2RB in blood of subjects having 

colorectal cancer relative to subjects not having any colorectal pathology. 

Gene 

ANXA3 CLEC4D LMNB1 

Average normalized RNA level in O45 O.85 O45 
Subjects not having any colorectal 
pathology (ACt) 
Average RNA level fold-change 2.11 18O 1.65 
p-value for average RNA level fold- 1.2E-17 7.3E-12 15E-15 
change 
Maximum observed RNA level 20.61 9.85 10.64 
directional fold-change 

0353 As can be seen in Table 13, a test subject having a 
blood level of RNA encoded by ANXA3, normalized to a 
level of RNA encoded by IL2RB, which is 2.1 to 20.6 fold 
higher than the average level of RNA encoded by this gene in 
blood of subjects not having any colorectal pathology is more 
likely to have colorectal cancer than to not have any colorectal 
pathology. 
0354 As can be seen in Table 13, a test subject having a 
blood level of RNA encoded by CLEC4D, normalized to a 
level of RNA encoded by IL2RB, which is 1.8 to 9.85 fold 
higher than the average level of RNA encoded by this gene in 
blood of subjects not having any colorectal pathology is more 
likely to have colorectal cancer than to not have any colorectal 
pathology. 
0355 As can be seen in Table 13, a test subject having a 
blood level of RNA encoded by LMNB1, normalized to a 
level of RNA encoded by IL2RB, which is 1.65 to 10.6 fold 
higher than the average level of RNA encoded by this gene in 
blood of subjects not having any colorectal pathology is more 
likely to have colorectal cancer than to not have any colorectal 
pathology. 
0356. As can be seen in Table 13, a test subject having a 
blood level of RNA encoded by PRRG4, normalized to a level 
of RNA encoded by IL2RB, which is 1.95 to 13.1 fold higher 
than the average level of RNA encoded by this gene in blood 
of subjects not having any colorectal pathology is more likely 
to have colorectal cancer than to not have any colorectal 
pathology. 
0357. As can be seen in Table 13, a test subject having a 
blood level of RNA encoded by TNFAIP6, normalized to a 
level of RNA encoded by IL2RB, which is 1.9 to 16.4 fold 
higher than the average level of RNA encoded by this gene in 
blood of subjects not having any colorectal pathology is more 
likely to have colorectal cancer than to not have any colorectal 
pathology. 
0358 As can be seen in Table 13, a test subject having a 
blood level of RNA encoded by VNN1, normalized to a level 
of RNA encoded by IL2RB, which is 1.7 to 11.9 fold higher 
than the average level of RNA encoded by this gene in blood 
of subjects not having any colorectal pathology is more likely 
to have colorectal cancer than to not have any colorectal 
pathology. 
0359. Furthermore, the test set results confirmed the sur 
prising finding based on the training set that logistic regres 
sion models based on blood expression levels for any of the 63 
possible combinations of one or more of ANXA3, CLEC4D, 
LMNB1, PRRG4, TNFAIP6 and VNN1, each of which nor 

PRRG4 TNFAIP6 VNN1 

O.S9 1.47 1.04 

1.9S 1.88 1.69 
2.5E-19 54E-12 2.6E-10 

13.07 16.37 11.93 

malized against expression levels of IL2RB, can be used to 
discriminate, with a ROC AUC of at least 0.66 (Table 11), 
between Subjects having colorectal cancer and Subjects not 
having any colorectal pathology. As such, the novel logistic 
regression models listed in Table 11 can be used to determine 
the probability that a test subject has colorectal cancer as 
opposed to not having any colorectal pathology, based on 
blood levels of expression of ANXA3, CLEC4D, LMNB1, 
PRRG4, TNFAIP6 and/or VNN1 normalized to those of 
IL2RB. 

Example 4 

Determination of the Probability that a Test Subject 
has Colorectal Cancer as Opposed to not Having 
Colorectal Cancer Using Blood Levels of RNA 
Encoded by the Colorectal Cancer Markers: 
ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, 

TNFAIP6 and VNN1 Normalized to Those of ACTB 

0360. A blood sample from a test subject is analyzed for 
levels of RNA encoded by ACTB, ANXA3, CLEC4D, 
IL2RB, LMNB1, PRRG4, TNFAIP6 and VNN1, as described 
in Example 1, above, thereby generating test data. Logistic 
regression model #1 of Table 6 is applied to the test data, 
thereby providing the probability that the test subject has 
colorectal cancer as opposed to not having any colorectal 
pathology. 

Example 5 

Determination of the Probability that a Test Subject 
has Colorectal Cancer as Opposed to not Having 
Colorectal Cancer Using Blood Levels of RNA 
Encoded by the Colorectal Cancer Markers: 
ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, 

TNFAIP6 and VNN1 Normalized to Those of IL2RB 

0361. A blood sample from a test subject is analyzed for 
levels of RNA encoded by ANXA3, CLEC4D, IL2RB, 
LMNB1, PRRG4, TNFAIP6 and VNN1 as described in 
Example 1, above, thereby generating test data. Logistic 
regression model #64 of Table 11 is applied to the test data, 
thereby providing the probability that the test subject has 
colorectal cancer as opposed to not having any colorectal 
pathology. 
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Sample training set ranges of fold-change in levels of RNA encoded by ANXA3, CLEC4D, LMNB1, 
PRRG4, TNFAIP6 and VNN1 normalized to levels of RNA encoded by IL2RB in blood of subjects having 

colorectal cancer relative to subjects not having any colorectal pathology. 

Gene 

ANXA3 CLEC4D LMNB1 PRRG4 TNFAIP6 VNN1 

Average normalized RNA level in O46 O.99 1.44 O.39 O.65 1.25 
Subjects not having any colorectal 
pathology (ACt) 
Average RNA level fold-change 1.71 1...SO 1.58 1.37 1.72 1.53 
p-value for average RNA level fold- 11E-08 1.OE-OS 8.8E-O6 2.3E-O6 2.8E-12 6.3E-06 
change 
Maximum observed RNA level 12.33 12.20 12.81 6.15 7.38 13.83 
directional fold-change 

0369. As can be seen in Table 15, a test subject having a 
blood level of RNA encoded by ANXA3, normalized to a 
level of RNA encoded by IL2RB, which is 1.7 to 12.3 fold 
higher than the average level of RNA encoded by this gene in 
blood of subjects not having any colorectal pathology is more 
likely to have colorectal cancer than to not have any colorectal 
pathology. 

0370. As can be seen in Table 15, a test subject having a 
blood level of RNA encoded by CLEC4D, normalized to a 
level of RNA encoded by IL2RB, which is 1.5 to 12.2 fold 
higher than the average level of RNA encoded by this gene in 
blood of subjects not having any colorectal pathology is more 
likely to have colorectal cancer than to not have any colorectal 
pathology. 

0371. As can be seen in Table 15, a test subject having a 
blood level of RNA encoded by LMNB1, normalized to a 
level of RNA encoded by IL2RB, which is 1.6 to 12.8 fold 
higher than the average level of RNA encoded by this gene in 
blood of subjects not having any colorectal pathology is more 
likely to have colorectal cancer than to not have any colorectal 
pathology. 

0372. As can be seen in Table 15, a test subject having a 
blood level of RNA encoded by PRRG4, normalized to a level 
of RNA encoded by IL2RB, which is 1.4 to 6.2 fold higher 
than the average level of RNA encoded by this gene in blood 
of subjects not having any colorectal pathology is more likely 
to have colorectal cancer than to not have any colorectal 
pathology. 

0373) As can be seen in Table 15, a test subject having a 
blood level of RNA encoded by TNFAIP6, normalized to a 
level of RNA encoded by IL2RB, which is 1.7 to 7.4 fold 
higher than the average level of RNA encoded by this gene in 
blood of subjects not having any colorectal pathology is more 
likely to have colorectal cancer than to not have any colorectal 
pathology. 

0374. As can be seen in Table 15, a test subject having a 
blood level of RNA encoded by VNN1, normalized to a level 
of RNA encoded by IL2RB, which is 1.5 to 13.8 fold higher 
than the average level of RNA encoded by this gene in blood 

of subjects not having any colorectal pathology is more likely 
to have colorectal cancer than to not have any colorectal 
pathology. 

0375 Generation of a Logistic Regression Model (Opti 
mized Relative to the Models Set Forth in Example 3 of the 
Examples Section, Above) for Determining the Probability 
that a Test Subject has Colorectal Cancer Versus not Having 
any Colorectal Pathology Via Measurement of Levels of RNA 
Encoded by ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 
and VNN1 Normalized to Levels of RNA Encoded by IL2RB: 
0376 Linear regression analysis of levels of RNA 
encoded by ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 
and VNN1 normalized to IL2RB surprisingly showed that a 
logistic regression model could be generated, based on blood 
expression levels normalized to IL2RB for the combination 
of these 6 genes, for discriminating, with a ROCAUC of 0.80, 
between Subjects having colorectal cancer and Subjects not 
having any colorectal pathology (model #191 shown in Table 
16). 

0377 The model of Table 16 corresponds to: 

0378 where P is the probability that a test subject has 
colorectal cancer as opposed to not having any colorec 
tal pathology, where L is a ratio of a level of RNA 
encoded by ANXA3 to a level of RNA encoded by 
IL2RB in blood of the test Subject, La is a ratio of 
a level of RNA encoded by CLEC4D to a level of RNA 
encoded by IL2RB in blood of the test subject, L 
is a ratio of a level of RNA encoded by LMNB1 to a level 
of RNA encoded by IL2RB in blood of the test subject, 
L is a ratio of a level of RNA encoded by PRRG4 
to a level of RNA encoded by IL2RB in blood of the test 
Subject, Lee is a ratio of a level of RNA encoded by 
TNFAIP6 to a level of RNA encoded by IL2RB in blood 
of the test Subject, and L is a ratio of a level of RNA 
encoded by VNN1 to a level of RNA encoded by IL2RB 
in blood of the test subject. 
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TABLE 16 

Logistic regression model based on blood expression levels for the combination of ANXA3, 
CLEC4D, LMNB1, PRRG4, TNFAIP6 and VNN1, normalized to IL2RB expression levels for determining the 
probability that a test Subject has colorectal cancer as opposed to not having colorectal cancer. The ROCAUC 

value for the model is shown for the sample training set used to generate the models, as well as for an 
independent blind sample test set used to test the model. 

No. of Gene-specific 
Logistic genes ROCAUC regression coefficient 

Regression in Training Test Constant K. 

Model # Model Set Set (K) ANXA3 CLEC4D LMNB1 PRRG4 TNFAIP6 VNN1 

191 6 O.8O O.80 O.126 -1406 0.399 1874 -1846 O.333 -0.277 

0379 Blind Sample Test Set: Subjects not having any colorectal pathology was performed 
0380 Quantitative reverse transcriptase-PCR analysis of as described above for the training set (these samples include 
expression of ANXA3, CLEC4D, LMNB1, PRRG4, a subset of the samples listed in Table 12 of Example3, above, 
TNFAIP6 and VNN1 in an independent test set of blood as well as additional samples). The normalized RNA levels 
samples from 202 subjects having colorectal cancer and 208 measured are shown in Table 17. 

TABLE 17 

Sample test set levels of RNA encoded by ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 and VNN1 in blood of subjects having colorectal cancer (Group 1) and 

Subjects not having any colorectal pathology (Group O), normalized to levels of RNA 
encoded by IL2RB. Levels shown correspond to ACt. 

Gene 

Sample ID Group ANXA3 CLEC4D LMNB1 PRRG4 TNFAIP6 VNN1 

PB1952bax O 2.240 2.125 O.96S 2.285 3.220 2.520 
RC31.42pax O 2.795 2.380 225 2.040 2.675 2.SOO 
CD1728pax O 2.410 2.330 835 2.465 2.345 3.715 
PB201Sax O 2.2SO 1.835 2.07S 3.010 4.22O 2.390 
PB1786bax O 210 2.530 O85 2.310 1555 3.185 
CD0762pax O 215 1260 140 2.360 1.925 1.730 
CD0800pax O 2.410 2.310 SSO 2.210 3.480 2.795 
PB3267bax O .885 2.565 28S 2.18O 2.325 2.575 
PB2267bax O 2.160 2.890 505 2.215 3.085 2.895 
CD0411pax O 2.510 2.9SO 900 2.365 3.890 3.660 
CD0211 pax O 115 2.235 3SO 2.650 2.470 2.310 
PB1918pax O 2.450 2.08O 145 S90 3.675 2.435 
PBO701 bax O 220 2.090 760 26SS 2:190 3.785 
PB34.45pax O 400 870 O15 955 2.28O 2.205 
PB1763bax O 2.035 2.435 720 2.490 2.975 1785 
PB3213pax O 2.245 2.340 390 .795 2.255 2.100 
CD1424 pax O 460 .300 220 975 2.535 2.510 
PB2978bax O 2.945 3.175 990 2.175 3.68O 2.840 
PB327Obax O .895 3.055 O.885 415 1.28O 2.545 
RC2O3Opax O S8O 2.060 2OS 595 1.66S 4.08O 
CD0448pax O 2.195 2.955 8OO 2.400 4.090 3.800 
RC2869pax O 62O 415 O.88O 475 2.SOO 2.520 
PB4296pax O 940 2.600 445 .765 2.290 3.890 
CDO398pax O 2.425 2.560 970 2.26S 4.015 3.515 
CD1077pax O O.740 O.845 0.575 S60 1410 1560 
PB380Sax O 2.040 655 515 60S 1.02O 1610 
PB1898pax O 2.075 2.445 18O 800 3.16S 1410 
PB2O62pax O 2.090 2.110 4S5 .8SO 3.090 2.220 
CDO937pax O 1.120 0.705 0.655 365 2.310 1860 
RC2612pax O 2.725 2.685 810 830 3.395 2.535 
CD1784-pax O 1.615 410 325 735 2.325 2.325 
PB2984-pax O 1.205 2.325 O.990 .895 2.270 2.315 
RC2976ax O -0.045 445 -O.30S 0.685 -O.305 3.570 
PB178Sax O 1470 .9SO 245 88O 1.835 1.450 
CDO691 pax O 1785 2.850 445 2.060 2.535 1.900 
PB2384-pax O 1.700 2.440 O.915 380 2.SOO 2.405 
CD155Opax O 2.42O 3.640 2.1 SO 2.23S 3.06S 3.690 
CD1540pax O 1.OOS O.905 0.785 465 1.745 O.990 
RC256Spax O -0.125 O.690 -0.330 073S O.200 1790 
CDO499pax O 1.390 2.750 O.805 .720 2.82O 1290 
RC2174-pax O O440 1.02O O.790 700 1.705 2.26S 
PB3304-pax O 0.550 1.270 O.S2O .760 2.765 O.835 
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Sample test set levels of RNA encoded by ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 and VNN1 in blood of subjects having colorectal cancer (Group 1) and 

Subjects not having any colorectal pathology (Group O), normalized to levels of RNA 
encoded by IL2RB. Levels shown correspond to ACt. 

Gene 

Sample ID Group ANXA3 CLEC4D LMNB1 PRRG4 TNFAIP6 VNN1 

NK2O1 Opax -1.505 -1.07O -0.985 -1.320 -0.870 -1045 
NK2O09pax O.O6O O.745 0.470 -0.37O 1.920 O.300 
NK2O18pax -2.160 -1.415 -1.155 -1.090 -0.640 -1.100 
JHO144-pax O.475 2.56O 1.16O O.215 2.295 1575 
OLOO78pax -2.540 -2.250 -1570 -1555 - 1350 - 1.325 
MIP1009pax -2950 -1590 -2.030 -1500 -0.685 -1165 
OLOO25pax -2010 -0.06O -0.940 -0.855 -0.380 -0.445 
MH0078pax -O.910 O.290 -0.405 - 1410 -0.335 1.345 
KWO007pax -0.655 O.93O O.O90 -0.640 0.83O 0.495 
ANOO13pax O.O6O 1.905 O.875 -0.085 2.740 2.02O 
HOO76pax -0.535 -0.795 -0.360 -1735 -O3OO -0.065 
OLOO90pax -1.10S 0.1 SO 0.090 -0.745 0.075 0.990 
HO12Opax -O.04O O.S95 0.215 -0.935 1860 O.390 
HO126pax -1570 -0.110 -0.455 -1.020 -0.435 0.415 
HO113pax -O.OSS O.80S 0.605 -0.715 0.835 0.570 
HOO85pax -0.960 -0.445 -0.075 -1.095 0.185 0.295 
MHO081pax O.390 1.375 0.640 -0.845 2.085 1.300 
ANO001pax -1.830 -1.010 -0.840 - 1.32O O. 110 -0.175 
MHO095pax -2.145 - 1475 - 1350 -1.795 -0.915 -0.83O 
DSOOO7pax -3.365 -2.210 -1965 - 1.820 -3.555 -2.965 
HO136pax -2.355 - 1670 -0.970 -1.215 -0.845 -1710 
OLOO72pax -1135 -0.315 -0.375 - 1170 0.415 -0.875 
BE1006ax -2.635 - 1570 -1580 -1735 -O-580 -0.740 
HOO48pax -2.285 -0.250 - 1.315 - 1350 -1.075 -2.025 
OLOO73pax -2980 -2.425 - 1650 - 1685 -0.1OO -0.650 
FSOOO2pax -2.275 -1.035 -0.730 -1.030 -0.780 -1.7OO 
OLOO41pax -1.890 -1030 -1595 -2.325 -0.970 -1.465 
ANOOO7pax -3.105 - 1775 -2.3OO -3.180 -2690 -1255 

0381. The test set results confirmed the surprising finding 0382. As can be seen in Table 18, a test subject having a 
based on the training set that ANXA3, CLEC4D, LMNB1, 
PRRG4, TNFAIP6 and VNN1 each express RNA on average 
at a significantly higher level (p-value less than 0.05) in blood 
of Subjects having colorectal cancer relative to Subjects hav 
ing no colorectal pathology (Table 18). The ranges of fold 
change in the levels of RNA encoded by ANXA3, CLEC4D, 
LMNB1, PRRG4, TNFAIP6 and VNN1 normalized to levels 
of RNA encoded by IL2RB in blood of the test set subjects 
having colorectal cancer relative to the test set Subjects not 
having any colorectal pathology are also shown in Table 18. 

TABLE 18 

blood level of RNA encoded by ANXA3, normalized to a 
level of RNA encoded by IL2RB, which is 2.1 to 17.0 fold 
higher than the average level of RNA encoded by this gene in 
blood of subjects not having any colorectal pathology is more 
likely to have colorectal cancer than to not have any colorectal 
pathology. 

0383. As can be seen in Table 18, a test subject having a 
blood level of RNA encoded by CLEC4D, normalized to a 
level of RNA encoded by IL2RB, which is 1.8 to 12.4 fold 
higher than the average level of RNA encoded by this gene in 

Sample test set ranges of fold-changes in levels of RNA encoded by ANXA3, CLEC4D, LMNB1, 
PRRG4, TNFAIP6 and VNN1 normalized to levels of RNA encoded by IL2RB in blood of subjects having 

colorectal cancer relative to Subiects not having any colorectal pathology. 

Gene 

ANXA3 CLEC4D LMNB1 PRRG4 TNFAIP6 VNN1 

Average normalized RNA level in Subjects -O-37 O.39 -0.04 -O.O7 O.76 O.74 
having colorectal cancer (ACt) 
Average normalized RNA level in Subjects 0.72 1.21 O.65 O.90 1.73 1.51 
not having any colorectal pathology (ACt) 
Average RNA level fold-change 2.12 1.77 1.97 1.95 1.70 
p-value for average RNA level fold-change 2.8E-24 3.OE-14 33E-19 1.9E-26 S.OE-17 2.4E-12 
Maximum observed RNA level directional 16.95 12.44 7.71 16.96 38.96 22.19 
fold-change 
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blood of subjects not having any colorectal pathology is more 
likely to have colorectal cancer than to not have any colorectal 
pathology. 
0384 As can be seen in Table 18, a test subject having a 
blood level of RNA encoded by LMNB1, normalized to a 
level of RNA encoded by IL2RB, which is 1.6 to 7.7 fold 
higher than the average level of RNA encoded by this gene in 
blood of subjects not having any colorectal pathology is more 
likely to have colorectal cancer than to not have any colorectal 
pathology. 
0385 As can be seen in Table 18, a test subject having a 
blood level of RNA encoded by PRRG4, normalized to a level 
of RNA encoded by IL2RB, which is 2.0 to 17.0 fold higher 
than the average level of RNA encoded by this gene in blood 
of subjects not having any colorectal pathology is more likely 
to have colorectal cancer than to not have any colorectal 
pathology. 
0386. As can be seen in Table 18, a test subject having a 
blood level of RNA encoded by TNFAIP6, normalized to a 
level of RNA encoded by IL2RB, which is 2.0 to 39.0 fold 
higher than the average level of RNA encoded by this gene in 
blood of subjects not having any colorectal pathology is more 
likely to have colorectal cancer than to not have any colorectal 
pathology. 
0387 As can be seen in Table 18, a test subject having a 
blood level of RNA encoded by VNN1, normalized to a level 
of RNA encoded by IL2RB, which is 1.7 to 22.2 fold higher 
than the average level of RNA encoded by this gene in blood 
of subjects not having any colorectal pathology is more likely 
to have colorectal cancer than to not have any colorectal 
pathology. 
0388 Furthermore, the test set results confirmed the sur 
prising finding based on the training set that logistic regres 
sion model #191 based on blood expression levels of the 
combination of ANXA3, CLEC4D, LMNB1, PRRG4, 
TNFAIP6 and VNN1, each of which normalized against 
expression levels of IL2RB, can be used to discriminate, with 
a ROC AUC of at least 0.80 (Table 16), between subjects 
having colorectal cancer and Subjects not having any colorec 
tal pathology. As such, the novel logistic regression model 
#191 can be used to determine the probability that a test 

SEQUENCE LISTING 

<16 Os NUMBER OF SEO ID NOS: 8O 

<21 Os SEQ ID NO 1 
&211s LENGTH: 24 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' Primer for ACTB gene 

<4 OOs SEQUENCE: 1 

caccacacct tctacaatga gotg 

<21 Os SEQ ID NO 2 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' Primer for ACTB gene 

<4 OOs SEQUENCE: 2 
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Subject has colorectal cancer as opposed to not having any 
colorectal pathology, based on blood levels of expression of 
ANXA3, CLEC4D, LMNB1, PRRG4, TNFAIP6 and/or 
VNN1 normalized to those of IL2RB. 

Example 7 

Determination of the Probability that a Test Subject 
has Colorectal Cancer as Opposed to not Having 
Colorectal Cancer Using Blood Levels of RNA 
Encoded by the Colorectal Cancer Markers: 
ANXA3, CLEC4D, IL2RB, LMNB1, PRRG4, 

TNFAIP6 and VNN1 Normalized to Those of IL2RB 

0389. A blood sample from a test subject is analyzed for 
levels of RNA encoded by ANXA3, CLEC4D, IL2RB, 
LMNB1, PRRG4, TNFAIP6 and VNN1 as described in 
Example 1, above, thereby generating test data. Logistic 
regression model #191 of Table 16 is applied to the test data, 
thereby providing the probability that the test subject has 
colorectal cancer as opposed to not having any colorectal 
pathology. 
0390 All patents, patent applications, and published ref 
erences cited herein are hereby incorporated by reference in 
their entirety. 
0391) One skilled in the art will appreciate readily that the 
invention is well adapted to carry out the objects and obtain 
the ends and advantages mentioned, as well as those objects, 
ends and advantages inherent herein. The present examples, 
along with the methods, procedures, treatments, molecules, 
and specific compounds described herein are presently rep 
resentative of preferred embodiments, are exemplary, and are 
not intended as limitations on the scope of the invention. 
Changes therein and other uses will occur to those skilled in 
the art which are encompassed within the spirit of the inven 
tion as defined by the scope of the claims. 
0392 While this invention has been particularly shown 
and described with references to preferred embodiments 
thereof, it will be understood by those skilled in the art that 
various changes in form and details may be made therein 
without departing from the scope of the invention encom 
passed by the appended claims. 

24 
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- Continued 

acagcctgga tagcaacgta Ca 

<210s, SEQ ID NO 3 
&211s LENGTH: 26 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe for ACTB gene 

<4 OOs, SEQUENCE: 3 

alacc.gc.gaga agatgaccca gat cat 

<210s, SEQ ID NO 4 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for ACTB gene 

<4 OOs, SEQUENCE: 4 

acct tctaca atgagctg.cg 

<210s, SEQ ID NO 5 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for ACTB gene 

<4 OOs, SEQUENCE: 5 

ggtctcaaac atgatctggg to 

<210s, SEQ ID NO 6 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Probe for ACTB gene 

<4 OOs, SEQUENCE: 6 

aaggcc aacc gcgagaagat 

<210s, SEQ ID NO 7 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for ACTB gene 

<4 OO > SEQUENCE: 7 

cacc cagdac aatgaagatc 

<210s, SEQ ID NO 8 
&211s LENGTH: 2O 

&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for ACTB gene 

<4 OOs, SEQUENCE: 8 

ctgcttgctg atccacat ct 

<210s, SEQ ID NO 9 

22 

26 

22 
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- Continued 

&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Probe for ACTB gene 

<4 OOs, SEQUENCE: 9 

at cattgctic ctic ctdagcq 2O 

<210s, SEQ ID NO 10 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for ANXA3 gene 

<4 OOs, SEQUENCE: 10 

gaaa.catctg gtgact tcc.g 2O 

<210s, SEQ ID NO 11 
&211s LENGTH: 18 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' Primer for ANXA3 gene 

<4 OOs, SEQUENCE: 11 

tctgggcatc ttgtttgg 18 

<210s, SEQ ID NO 12 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: Probe for ANXA3 gene 

<4 OOs, SEQUENCE: 12 

ttgactittgg Cagatggcag a 21 

<210s, SEQ ID NO 13 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for ANXA3 gene 

<4 OOs, SEQUENCE: 13 

ggaacaaacg aagatgcctt g 21 

<210s, SEQ ID NO 14 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for ANXA3 

<4 OOs, SEQUENCE: 14 

aagt caccag atgttt cqga 2O 

<210s, SEQ ID NO 15 
&211s LENGTH: 26 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 
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<223> OTHER INFORMATION: probe for ANXA3 

<4 OOs, SEQUENCE: 15 

atcttalacta C caggacaag Caggca 

<210s, SEQ ID NO 16 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for anxa3 

<4 OOs, SEQUENCE: 16 

Ctaccaggac aag caggcaa. 

<210s, SEQ ID NO 17 
&211s LENGTH: 19 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for ANXA3 

<4 OOs, SEQUENCE: 17 

ttctgc catc togccaaagt 

<210s, SEQ ID NO 18 
&211s LENGTH: 22 
& 212 TYPE DNA 
<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe for ANXA3 

<4 OOs, SEQUENCE: 18 

tcc.gaalacat citggtgact t c c 

<210s, SEQ ID NO 19 
&211s LENGTH: 19 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for CLEC4D 

<4 OOs, SEQUENCE: 19 

c catttaa.cc cacgcagag 

<210s, SEQ ID NO 2 O 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for CLEC4D 

<4 OOs, SEQUENCE: 2O 

caggcc catt tat cittggitt 

<210s, SEQ ID NO 21 
&211s LENGTH: 23 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe for CLEC4D 

<4 OOs, SEQUENCE: 21 

82 
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Ctggcataag aatgaaccc.g aca 

<210s, SEQ ID NO 22 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for CLEC4D 

<4 OOs, SEQUENCE: 22 

tcc.gaalacat citggtgact t c c 

<210s, SEQ ID NO 23 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for CLEC4D 

<4 OOs, SEQUENCE: 23 

t cctitt cact ct cagoccac 

<210s, SEQ ID NO 24 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe for CLEC4D 

<4 OOs, SEQUENCE: 24 

atgaccatca gcacggaagc 

<210s, SEQ ID NO 25 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for CLEC4D 

<4 OOs, SEQUENCE: 25 

gggctgagag tigaaaggaac 

<210s, SEQ ID NO 26 
&211s LENGTH: 19 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for CLEC4D 

<4 OOs, SEQUENCE: 26 

c cactgacct ttggcatt c 

<210s, SEQ ID NO 27 
&211s LENGTH: 2O 

&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe for CLEC4D 

<4 OOs, SEQUENCE: 27 

atgaccatca gcacggaagc 

<210s, SEQ ID NO 28 
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&211s LENGTH: 19 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for IL2RB 

<4 OOs, SEQUENCE: 28 

aaatct coca agcctic cca 

<210s, SEQ ID NO 29 
&211s LENGTH: 19 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for IL2RB 

<4 OOs, SEQUENCE: 29 

aggcagat.co attcctgct 

<210s, SEQ ID NO 3 O 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe for IL2RB 

<4 OOs, SEQUENCE: 30 

ttgaaagaca Cctggagttc g 

<210s, SEQ ID NO 31 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for IL2RB 

<4 OOs, SEQUENCE: 31 

gacccacaga tigcaa.catala g 

<210s, SEQ ID NO 32 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for IL2RB 

<4 OOs, SEQUENCE: 32 

gcttctgctt gagagt cagc 

<210s, SEQ ID NO 33 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 
223 OTHER INFORMATION: Prole for IL-2RB 

<4 OOs, SEQUENCE: 33 

aaatct coca agcctic ccac 

<210s, SEQ ID NO 34 
&211s LENGTH: 19 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 
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<223> OTHER INFORMATION: 5' primer for IL2RB 

<4 OOs, SEQUENCE: 34 

tggaga.ccca Cagatgcaa. 

<210s, SEQ ID NO 35 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for IL2RB 

<4 OOs, SEQUENCE: 35 

gcttctgctt gagagt cagc 

<210s, SEQ ID NO 36 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe for IL2RB 

<4 OOs, SEQUENCE: 36 

aaatct coca agcctic ccac 

<210s, SEQ ID NO 37 
&211s LENGTH: 21 
& 212 TYPE DNA 
<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for LMNB1 

<4 OO > SEQUENCE: 37 

ggagtggttgttgaggaaga a 

<210s, SEQ ID NO 38 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for LMNB1 

<4 OOs, SEQUENCE: 38 

Ctgaga aggc tictgcactgt a 

<210s, SEQ ID NO 39 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe for LMNB1 

<4 OOs, SEQUENCE: 39 

aaccc.caaga gcatccaata g 

<210s, SEQ ID NO 4 O 
&211s LENGTH: 19 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for LMNB1 

<4 OOs, SEQUENCE: 4 O 
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Ctggcgaaga tigtgaaggt 

<210s, SEQ ID NO 41 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for LMNB1 

<4 OOs, SEQUENCE: 41 

CttcCt Caac alaccactic Ca 

<210s, SEQ ID NO 42 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe 

<4 OOs, SEQUENCE: 42 

aattict Cagg gagaggaggt td 

<210s, SEQ ID NO 43 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for LMNB1 

<4 OOs, SEQUENCE: 43 

aggcgaagaa gagaggttga ag 

<210s, SEQ ID NO 44 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer ofr LMNB1 

<4 OOs, SEQUENCE: 44 

cc.gctitt cct c tagttgtac g 

<210s, SEQ ID NO 45 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe for LMNB1 

<4 OOs, SEQUENCE: 45 

tgtc. tccaag cccttctitcc 

<210s, SEQ ID NO 46 
&211s LENGTH: 22 

&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for PRRG4 

<4 OOs, SEQUENCE: 46 

atgcgggaga agaagtgttt ac 

<210s, SEQ ID NO 47 
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&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for PRRG4 

<4 OOs, SEQUENCE: 47 

citctggctitc ct cataattig c 

<210s, SEQ ID NO 48 
&211s LENGTH: 24 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe for PRRG4 

<4 OOs, SEQUENCE: 48 

citct tcactic ccggcaacct agaa 

<210s, SEQ ID NO 49 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for PRRG4 

<4 OOs, SEQUENCE: 49 

tgctgctgga gtatttittgg 

<210s, SEQ ID NO 50 
&211s LENGTH: 19 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for PRRG4 

<4 OOs, SEQUENCE: 50 

aatgatggag gagtgttgc 

<210s, SEQ ID NO 51 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe for PRRG4 

<4 OOs, SEQUENCE: 51 

aacatc catg ct ctitcagcc 

<210s, SEQ ID NO 52 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for PRRG4 

<4 OOs, SEQUENCE: 52 

actic ccggca acctagaaag 

<210s, SEQ ID NO 53 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 
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<223> OTHER INFORMATION: 3' primer for PRRG4 

<4 OOs, SEQUENCE: 53 

gtcagaaggc ccataa.catc ta 

<210s, SEQ ID NO 54 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe for prrg4 

<4 OOs, SEQUENCE: 54 

aacgattgca ttittggcagg 

<210s, SEQ ID NO 55 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for TNFAIP6 

<4 OO > SEQUENCE: 55 

gcct attgct acaacccaca 

<210s, SEQ ID NO 56 
&211s LENGTH: 19 
& 212 TYPE DNA 
<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for TNFAIP6 

<4 OOs, SEQUENCE: 56 

tgggaa.gc.ct ggagattta 

<210s, SEQ ID NO 57 
&211s LENGTH: 23 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe for TNFAIP6 

<4 OO > SEQUENCE: 57 

aaggagtgtg gtggcgt.ctt tac 

<210s, SEQ ID NO 58 
&211s LENGTH: 21 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for TNFAIP6 

<4 OOs, SEQUENCE: 58 

Caggttgctt ggctgatt at g 

<210s, SEQ ID NO 59 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for TNFAIP6 

<4 OO > SEQUENCE: 59 

88 

- Continued 

22 

19 

23 

21 

May 21, 2015 



US 2015/O 141286 A1 

ttgatttgga aacctic cago 

<210s, SEQ ID NO 60 
&211s LENGTH: 24 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe for TNFAIP6 

<4 OOs, SEQUENCE: 60 

tggctttgttg ggalagatact gtgg 

<210s, SEQ ID NO 61 
&211s LENGTH: 24 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for TNFAIP6 

<4 OOs, SEQUENCE: 61 

Cattagactic aagtatggtc. agcg 

<210s, SEQ ID NO 62 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for TNFAIP6 

<4 OOs, SEQUENCE: 62 

tccacagtat citt cocacaa ag 

<210s, SEQ ID NO 63 
&211s LENGTH: 22 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: probe for TNFAIP6 

<4 OOs, SEQUENCE: 63 

Caggttgctt ggctgatt at gt 

<210s, SEQ ID NO 64 
&211s LENGTH: 2O 
&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 5' primer for VNN1 

<4 OOs, SEQUENCE: 64 

tgacaggaag tdcat ct at 

<210s, SEQ ID NO 65 
&211s LENGTH: 2O 

&212s. TYPE: DNA 

<213> ORGANISM: Artificial Sequence 
22 Os. FEATURE: 

<223> OTHER INFORMATION: 3' primer for VNN1 

<4 OOs, SEQUENCE: 65 

tactgctggc at aggaagtic 

<210s, SEQ ID NO 66 
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