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CLAIMS 

1. 	A method of analysing a patient with Hepatocellular Carcinoma (HCC), wherein 

the method comprises: 

(a) detecting the expression levels of 5, 8, 7, 11, or 14 of genes selected from the 

group consisting of CCL5, CCR2, CEACAM8, CXCL10, IFNG, IL6, NCR3, TBX21, 

TLR3, TNF, CCL2, CD8A, FCGR1A, LTA, and TLR4 in a patient-derived tumor 
sample; and 

(b) based on a gene signature as listed in Table 2A, Table 2B, Table 3, Table 4, 

Table 14, Table 15 and/or Table 16, determine one or more of the following: stratifying 

or classifying the patient to have HCC; providing a prognosis for the patient with HCC; 

monitoring disease progression of HCC; predicting efficacy of a therapeutic intervention, 

selecting treatment for the tumor, or evaluating the efficacy of a therapeutic intervention 
for a patient with HCC. 

2. 	A method according to claim 1 wherein the method is a method of classifying a 

patient with HCC as having a poor or good prognosis comprising the steps of: 

(a) detecting the expression levels of 5, 8, 7, 11, or 14 of genes selected from the 
group consisting of CCL5, CCR2, CEACAM8, CXCL10, IFNG, IL6, NCR3, TBX21, 
TLR3, TNF, CCL2, CD8A, FCGR1A, LTA, and TLR4 in a patient-derived tumor 
sample,; and 

(b) based on a gene signature as listed in Table 2A, Table 2B, Table 3, Table 4, 

Table 14, Table 15 and/or Table 16, classifying the patient as having a short or long 
survival based on the expression levels determined in step (a), in which the patient has 
HCC. 

3. 	A method according to claim 1 wherein the method is a method for evaluating the 

efficacy of a therapeutic intervention for treating HCC patients comprising the steps of: 

(a) detecting the expression levels of 5, 8, 7, 11, or 14 of genes selected from the 
group consisting of CCL5, CCR2, CEACAM8, CXCL10, IFNG, IL6, NCR3, TBX21, 
TLR3, TNF, CCL2, CD8A, FCGR1A, LTA, and TLR4 in a patient-derived tumor 
sample; and 

(b) based on a gene signature as listed in Table 2A, Table 2B, Table 3, Table 4, 
Table 14, Table 15 and/or Table 16, classifying the patient as having a short or long 
survival based on the expression levels determined in step (a), in which the patient has 

HCC, and in which classification of a patient by step (b) is monitored before, during 

and/or after the therapeutic intervention. 
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4. A method according to any one of the preceding claims wherein one or more of 
the following apply: (a) the expression levels are normalized expression levels and/or 
relative expression levels; 	(b) the patient-derived tumor sample 	comprises tumor 
infiltrating leukocytes (TIL), stroma and tumor cells; (c) the patient is human. 

5. A method according to any one of the preceding claims wherein step (b) 
comprises deriving a value from the expression levels of the genes listed in Table 2A, 2B, 
3, 4, 14, 15, or 16 (and optionally also from the expression levels of any one or more 
further marker genes which may be employed) and comparing the value with a threshold 
value wherein a determination that the derived value is below or above said threshold 
value indicates a particular prognosis (e.g. a good or poor prognosis), 

and optionally wherein: (i) a poor prognosis is less than 3, 4, 5 or 6 years predicted 
survival and a good prognosis is more than or equal to 3, 4, 5 or 6 years predicted 
survival; or (ii) a poor prognosis is less than the median survival years of a given cohort 
and a good prognosis is more than the median survival years of a given cohort. 

6. A method according to any one of claims 1 to 4 wherein an expression profile 
comprises the expression levels of said 5, 8, 7, 11, or 14 of genes selected from the group 
consisting of CCL5, CCR2, CEACAM8, CXCL I 0, IFNG, IL6, NCR3, TBX21, TLR3, 
TNF, CCL2, CD8A, FCGR1A, LTA, and TLR4 as listed in Table 2A, 2B, 3, 4, 14, 15, or 
16 and wherein step (b) comprises determining the similarity of the expression profile to .. 
a good prognosis template and/or a poor prognosis template, wherein the degree of 
similarity to the good prognosis template and/or poor prognosis template indicates 
whether the patient has a good prognosis or poor prognosis. 

7. A method according to claim 6 wherein step (b) comprises determining the 
similarity of the expression profile to a good prognosis template and/or a poor prognosis 
template, and wherein said patient is classified as having: (i) a good prognosis if said 
expression profile is similar to the good prognosis template and/or is dissimilar to the 
poor prognosis template; or (ii) a poor prognosis if said expression profile is dissimilar to 
the good prognosis template and/or is similar to the poor prognosis template, wherein the 
expression profile is determined as being similar or dissimilar to the template depending 
on whether the similarity is above or below a predetermined threshold value. 

8. A method according to claim 5 wherein step (b) comprises determining the 
similarity of the expression profile to a good prognosis template and/or a poor prognosis 
template, and wherein said patient is classified as having: (i) a good prognosis if said 
expression profile has a higher similarity to said good prognosis template than to said 
poor prognosis template; or (ii) a poor prognosis if said expression profile has a higher 
similarity to said poor prognosis template than to said good prognosis template. 

9. A method according to any one of the preceding claims in which step (b) is 
performed using at least one algorithm, and/or a computer. 
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10. 	A method according to claim 9 in which step (b) is performed using a Support 

Vector Machine (SVM) algorithm, a K-Nearest Neighbour (KNN) algorithm or a 
combination of an SVM and a KNN algorithm, and wherein: 

(i) the genes signatures used are all of the genes listed in Table 2A; all of the 

genes listed in Table 2B; all of the genes listed in Table 14; all of the genes listed in 

Table 15; all of the genes listed in Table 16, and step (b) is performed using the SVM 

algorithm; or 

(ii) all of the genes listed in Table 3; all of the genes listed in Table 1, and 

wherein step (b) is performed using the KNN algorithm. 

11. 	A method according to claim 9 in which step (b) is performed using a Nearest 

Template Prediction (NTP) algorithm, wherein the genes signature used are all of the 

genes listed in Table 4 or all of the genes listed in Table 1. 

12. 	A method according to claim 9 or 10, wherein step (b) is performed by: (i) 
application of an SVM algorithm as described in Algorithm 1, classifies a patient as 
having a good or poor prognosis; or (ii) application of an KNN algorithm as described in 

Algorithm 2, classifies a patient as having a good or poor prognosis. 

13. 	A method according to claim 9 or 11, wherein step (b) is performed by 

application of an NTP algorithm as described in Algorithm 3, classifies a patient as 

having a good or poor prognosis. 

14. 	A method according to claim 1 wherein the method is a method for evaluating the 

efficacy of a therapeutic intervention for treating HCC patients and wherein the 

therapeutic intervention is a candidate agent. 

15. 	A method as defined in claim 1 or 2 further comprising selecting the patient for 

therapy or follow-up on the basis of the patient having either a good or poor prognosis. 

16. 	A method according to claim 1 or 3 wherein said therapeutic intervention is a 
neo adjuvant treatment. 

17. 	A method according to any one of the preceding claims comprising use of a 

microarray kit or quantitative PCR to determine the expression level of any or all of the 

genes listed in Table 1, Table 2A, Table 2B, Table 3, Table 4, Table 14, Table 15 or 

Table 16. 

18. 	A method according to any one of the preceding claims wherein the HCC is stage 

I or stage II. 

19. 	The use of reagents for determining the expression of said 5, 8, 7, 11, or 14 of 

genes selected from the group consisting of CCL5, CCR2, CEACAM8, CXCL10, IFNG, 

IL6, NCR3, TBX21, TLR3, TNF, CCL2, CD8A, FCGR1A, LTA, and TLR4 in a method 

of any one of claims 1 to 18. 
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20. A computer program or computer software product for performing step (b) of a 

method according to any one of claims 1 to 18, or a computer system programmed to 

perform step (b) of a method according to any one of claims 1 to 18. 

21. The use of a microarray comprising a plurality of probes capable of hybridizing 

to the 5, 8, 7, 11, or 14 of genes selected from the group consisting of CCL5, CCR2, 

CEACAM8, CXCL10, IFNG, IL6, NCR3, TBX21, TLR3, TNF, CCL2, CD8A, 

FCGR1A, LTA, and TLR4 in a method of any one of claims 1 to 18. 

22. A method of providing a an HCC human patient with a good or a poor prognosis, 

wherein the method comprises: 

(a) determining the expression levels of 5, 8, 7, 11, or 14 of genes selected from 

the group consisting of CCL5, CCR2, CEACAM8, CXCL10, IFNG, IL6, NCR3, TBX21, 

TLR3, TNF, CCL2, CD8A, FCGR1A, LTA, and TLR4 in a tumor sample derived from 

said patient, which tumor sample comprises total tumor material, 

(b) analysing the genes based on the gene signatures as listed in table Table 2A, 

Table 2B, Table 3, Table 4, Table 14, Table 15 and/or Table 16, ; and 

(b) determining the similarity of an expression profile comprising the expression 

levels determined in step (a) to a good prognosis template which comprises gene 

expression levels characteristic of good prognosis patients and a poor prognosis template 
which comprises gene expression levels characteristic of poor prognosis patient, wherein 

a higher similarity of said expression profile to said good prognosis template indicates a 
poor prognosis and a higher similarity to said poor prognosis template than to said good 

prognosis template indicates a poor prognosis, 

and wherein a poor prognosis is less than the median survival years of a given 

cohort and a good prognosis is more than the median survival years of a given cohort. 
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CLAIMS 

1. 	A method of analysing a patient with Hepatocellular Carcinoma (HCC), 	-ierein 
the method comprises: 

(a) detecting the expression levels of 5, 8, 7, 11, or 14 of genes sele ted from the 
group consisting of CLL5, CCR2, CEACAM8, CXCL10, IFNG, IL6, "CR3, TBX21, 
TLR3, TNF, CCL2, CD8A, FCGR1A, LTA, and TLR4 in a pat nt-derived tumor 
sample; and 

(b) based on a gene signature as listed in Table 2A, Ta 	e 2B, Table 3, Table 4, 
Table 14, Table 15 and/or Table 16, determine one or more 	he following: stratifying 
or classifying the patient to have HCC; providing a progne.is for the patient with HCC; 
monitoring disease progression of HCC; predicting effic 	y of a therapeutic intervention, 
selecting treatment for the tumor, or evaluating the ef cacy of a therapeutic intervention 
for a patient with HCC. 

2. 	A method according to claim 1 wherein 	e method is a method of classifying a 
patient with HCC as having a poor or good pr gnosis comprising the steps of: 

(a) detecting the expression levels 	f 5, 8, 7, 11, or 14 of genes selected from the 
group consisting of CLL5, CCR2, CE CAM8, CXCL10, IFNG, IL6, NCR3, TBX21, 
TLR3, TNF, CCL2, CD8A, FCG' A, LTA, and TLR4 in a patient-derived tumor 
sample,; and 

(b) based on a gene si y ature as listed in Table 2A, Table 2B, Table 3, Table 4, 
Table 14, Table 15 and/or 	able 16, classifying the patient as having a short or long 
survival based on the ex 	ession levels determined in step (a), in which the patient has 
HCC. 

3. 	A method a 	ording to claim 1 wherein the method is a method for evaluating the 
efficacy of a ther. oeutic intervention for treating HCC patients comprising the steps of: 

(a) de 	cting the expression levels of 5, 8, 7, 11, or 14 of genes selected from the 
group cons t ng of CLL5, CCR2, CEACAM8, CXCL10, IFNG, IL6, NCR3, TBX21, 
TLR3, 	F, CCL2, CD8A, FCGR1A, LTA, and TLR4 in a patient-derived tumor 
sampl ;sand 

(b) based on a gene signature as listed in Table 2A, Table 2B, Table 3, Table 4, 
able 14, Table 15 and/or Table 16, classifying the patient as having a short or long 

survival based on the expression levels determined in step (a), in which the patient has 
HCC, and in which classification of a patient by step (b) is monitored before, during 
and/or after the therapeutic intervention. 
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4. A method according to any one of the preceding claims wherein one or more 
the following apply: (a) the expression levels are normalized expression levels 	or 
relative expression levels; (b) the patient-derived tumor sample comprises 	mor 
infiltrating leukocytes (TIL), stroma and tumor cells; (c) the patient is human. 

5. A method according to any one of the preceding claims wher n step (b) 
comprises deriving a value from the expression levels of the genes listed i 	able 2A, 2B, 
3, 4, 14, 15, or 16 (and optionally also from the expression levels of .'ny one or more 
further marker genes which may be employed) and comparing the v 	e with a threshold 
value wherein a determination that the derived value is below o 	above said threshold 
value indicates a particular prognosis (e.g. a good or poor prognii ..is), 

and optionally wherein: (i) a poor prognosis is less than 	, 4, 5 or 6 years predicted 
survival and a good prognosis is more than or equal t 	3, 4, 5 or 6 years predicted 
survival; or (ii) a poor prognosis is less than the media 	survival years of a given cohort 
and a good prognosis is more than the median surviv 	years of a given cohort. 

6. A method according to any one of claim• 1 to 4 wherein an expression profile 
comprises the expression levels of said 5, 8, 7, 	or 14 of genes selected from the group 
consisting of CLL5, CCR2, CEACAM8, C 	L10, IFNG, IL6, NCR3, TBX21, TLR3, 
TNF, CCL2, CD8A, FCGR1A, LTA, and r R4 as listed in Table 2A, 2B, 3, 4, 14, 15, or 
16 and wherein step (b) comprises detefining the similarity of the expression profile to 
a good prognosis template and/or 	poor prognosis template, wherein the degree of 
similarity to the good prognosis 	emplate and/or poor prognosis template indicates 
whether the patient has a good p 	gnosis or poor prognosis. 

7. A method according 	o claim 6 wherein step (b) comprises determining the 
similarity of the expressio 	profile to a good prognosis template and/or a poor prognosis 
template, and wherein 	id patient is classified as having: (i) a good prognosis if said 
expression profile is 	milar to the good prognosis template and/or is dissimilar to the 
poor prognosis to 	ate; or (ii) a poor prognosis if said expression profile is dissimilar to 
the good prognosis template and/or is similar to the poor prognosis template, wherein the 
expression pr. pile is deteimined as being similar or dissimilar to the template depending 
on whether << e similarity is above or below a predetermined threshold value. 

8. method according to claim 5 wherein step (b) comprises determining the 
simil 	ity of the expression profile to a good prognosis template and/or a poor prognosis 
e 	late, and wherein said patient is classified as having: (i) a good prognosis if said 
• pression profile has a higher similarity to said good prognosis template than to said 

poor prognosis template; or (ii) a poor prognosis if said expression profile has a higher 
similarity to said poor prognosis template than to said good prognosis template. 

9. 	A method according to any one of the preceding claims in which step (b)  
aif.Ain... a nearsirtiii-ar 

••./.•••• 



10. 	A method according to claim 9 in which step (b) is performed using a Suppo 

Vector Machine (SVM) algorithm, a K-Nearest Neighbour (KNN) algorithm o: a 

combination of an SVM and a KNN algorithm, and wherein: 

(i) the genes signatures used are all of the genes listed in Table 2A ; a 1 of the 

genes listed in Table 2B; ; all of the genes listed in Table 14; all of the ge 	s listed in 

Table 15; all of the genes listed in Table 16, and step (b) is performed u ng the SVM 
algorithm; or 

(ii) all of the genes listed in Table 3; all of the genes lis rd  in Table 1, and 

wherein step (b) is performed using the KNN algorithm. 

11. 	A method according to claim 9 in which step (b) is p 	formed using a Nearest 
Template Prediction (NTP) algorithm, wherein the genes s 	nature used are all of the 

genes listed in Table 4 or all of the genes listed in Table 1 .  

12. 	A method according to claim 9 or 10, wher n step (b) is performed by: (i) 

application of an SVM algorithm as described in <^ lgorithm 1, classifies a patient as 

having a good or poor prognosis; or (ii) applicatio 	of an KNN algorithm as described in 

Algorithm 2, classifies a patient as having a goo 'or poor prognosis. 

13. 	A method according to claim 9 	11, wherein step (b) is performed by 

application of an NTP algorithm as des 	bed in Algorithm 3, classifies a patient as 
having a good or poor prognosis. 

14. 	A method according to claim 	wherein the method is a method for evaluating the 

efficacy of a therapeutic intervention for treating HCC patients and wherein the 
therapeutic intervention is a caneidate agent. 

15. 	A method as define, in claim 1 or 2 further comprising selecting the patient for 

therapy or follow-up on t 	basis of the patient having either a good or poor prognosis. 

16. 	A method ace. ding to claim 1 or 3 wherein said therapeutic intervention is a 
neoadjuvant treatme 

17. 	A metho 	according to any one of the preceding claims comprising use of a 

microarray kit 	quantitative PCR to determine the expression level of any or all of the 

genes listedi n Table 1, Table 2A, Table 2B, Table 3, Table 4, Table 14, Table 15 or 

Table 16. 

18. 	A method according to any one of the preceding claims wherein the HCC is stage 

I or 	age II. 

A kit for use in any one of claims 1 to 18, wherein the kit comprises reagents for 

determining the expression of said 5, 8, 7, 11, or 14 of genes selected from the group 

consisting of CLL5, CCR2, CEACAM8, CXCL10, IFNG, IL6, NCR3, TBX21, TLR3, 

TNF, CCL2, CD8A, FCGR1A, LTA, and TLR4 and wherein the kit further optionally 

comprises instructions for use. 
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20. A computer program or computer software product for performing step 	of a 
method according to any one of claims 1 to 18, or a computer system prog 	med to 
perform step (h) of a method according to any one of claims 1 to 18. 

21. A microarray for use in a method according to any one of claims 	to 18, wherein 
the microarray comprises a plurality of probes capable of hybridizing , 	the 5, 8, 7, 11, or 
14 of genes selected from the group consisting of CLL5, CCR2, 	ACAM8, CXCL10, 
IFNG, IL6, NCR3, TBX21, TLR3, TNF, CCL2, CD8A, FCGR 	, LTA, and TLR4. 

22. A method of providing a an HCC human patient wi 	a good or a poor prognosis, 
wherein the method comprises: 

(a) determining the expression levels of 5, 8 	, 11, or 14 of genes selected from 
the group consisting of CLL5, CCR2, CEACAM 	CXCL10, IFNG, IL6, NCR3, TBX21, 
TLR3, TNF, CCL2, CD8A, FCGR1A, LTA, 9.1 d TLR4 in a tumor sample derived from 

said patient, which tumor sample comprises total tumor material, 

(b) analysing the genes based o 	the gene signatures as listed in table Table 2A, 
Table 2B, Table 3, Table 4, Table 14 	able 15 and/or Table 16, ; and 

(b) determining the simil 	Ay of an expression profile comprising the expression 
levels determined in step (7 	to a good prognosis template which comprises gene 

expression levels charactefAic of good prognosis patients and a poor prognosis template 

which comprises gene e pression levels characteristic of poor prognosis patient, wherein 

a higher similarity o 	said expression profile to said good prognosis template indicates a 
poor prognosis a 	a higher similarity to said poor prognosis template than to said good 
prognosis temp te indicates a poor prognosis, 

an 	herein a poor prognosis is less than the median survival years of a given 

cohort a d a good prognosis is more than the median survival years of a given cohort. 


