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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 CLL5, 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 CLL5, 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 I 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 CLL5, 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 CLL5, CCR2, CEACAM8, CXCL10, IFNG, 1L6, 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) i.s 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 wh.erein 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 

neoadjuvant 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 11. 

19. 	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, 1L6, NCR3, TBX21, TLR3, 

TNF, CCL2, CD8A, FCGRIA, 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 (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. A microarray for use in a method according to any one of claims 1 to 18, wherein 

the microarray comprises a plurality of probes capable of hybridizing to the 5, 8, 7, 11, or 

14 of genes selected. fro.m the group consisting of CLL5, CCR2, CEACAM8, CXCL10, 

IFNG, 1L6, NCR3, TBX21, TLR3, TNF, CCL2, CD8A, FCGR1A, LTA, and TLR4. 

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 CLL5, CCR2, CEACAM8, CXCL10, IFNG, 1L6, NCR3, TBX21., 

TLR3, TNF, CCL2, CD8A., FCG.R1A, 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), wherei 	the 
method comprises: 

(a) determining the expression levels of three or more genes in a patient-der 	ed tumor 
5 	sample wherein the said three or more genes are selected .from the genes listed in/Table 1; the 

genes listed in Table 2A or Table 2B; the genes listed in Table 3; the genes list id in Table.4, 
the genes listed in Table 14, the genes listed in Table 15, and/or the genes li t/e'd in Table 16; 
and 

. 	(b) using the expression levels determined in step (a) in one or 	ore of the following: 
10 	stratifying or classifying the patient, providing a prognosis, monitor 	g disease progression, 

predicting efficacy of a therapeutic intervention, selecting tea 	ent for the tumor, or 
evaluating the efficacy of a therapeutic intervention. 

2. A method according to claim 1 wherein the method is a 	ethod of classifying a patient 
with HCC as having a poor or good prognosis comprising the teps of: 

15 	(a) determining the expression levels of three 'or 	ore genes (and preferably five or 
more genes) in a patient-derived tumor sample, wherei 	the genes are selected from the genes 
listed in Table 1; the genes listed in Table 2A or T ale 2B; the genes listed in Table 3; the 
genes listed in Table 4, the genes listed in Table 	, the genes listed in Table 15, and/or the 
genes listed in Table 16; and 

20 	(b) classifying the patient as having a hort or long survival based on the expression 
levels determined in step (a), in which the p, lent has HCC. 

.3. 	A method according to claim 1 	herein the method is a method for evaluating the 
efficacy of a therapeutic intervention f,' treating HCC patients comprising the steps of: 

(a) determining the expression levels of three or more genes in a patient-derived tumor 
25 	sample, wherein the genes are s ected from the genes listed in Table 1.; the genes listed in 

Table 2; the genes listed in Ta 	e 3; the genes listed in Table 4, the genes listed in Table, 14, 
the genes listed in Table 15, 	&or the genes listed in Table 16; and 

(b) classifying th 	patient as having a short or long survival based on the expression 
levels determined in st,  • (a), in which the patient has HCC, and in which classification of a.  

30 	patient by step (b) is 	onitored before, during and/or after the therapeutic intervention. 

4. 	A method ,ccording to any one of claims 1, 2 or 3 in which: 

(i) the 	ee or more genes of Table 1 are at least 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14, 
and/or all th genes listed in Table 1 and/or any combination thereof; 

( 	the three or more genes of Table 2A are at least 3, 4, 5, 6 and/or all of the genes 
35 	listed i Table 2A and/or any combination thereof; 

(iii) the three.  or more genes of Table 23 are at least 3, 4, 5, 6 and/or all of the genes 
li ed in Table 2B and/or any combination thereof; 

(iv) the three or more genes of Table 3 are at least 3, 4, 5, 6, 7, 8, 9, 10 and/or all of the 
genes listed in Table 3 and/or any combination thereof; 

Nea 
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(v) the three or more genes of Table 4 are at least 3, 4, 5, 6, 7, 8, 9, 10, 11, 12 	13 
and/or all of the genes listed in Table 4 and/or any combination thereof; 

(vi) the three or more genes of Table 14 are at. least 3, 4, 5, 6, 7 and/or all of he genes 
listed in Table 14 and/or any combination thereof; 

5 (vii) the three or more genes of Table 15 are at least .3, 4 and/or all of t e genes listed 
in Table 15 and/or any combination thereof; 	 i 

(viii) the three or more genes of Table 16 are at least 3, 4 and/or a 	of the genes listed - 
in Table 16 and/or any combination thereof; 

(ix) wherein 14 genes are selected from Table 1; 

10 (x) the three or more genes of Table 1 are between 4 to 15 'eves, 4 to 14 genes, 5 to 15 
genes, or 5 to 14 genes from Table 1; or 

(xi) the three or more genes of Table I comprise: 	C 2, CCL5 and CCR2; CCL5, 
CCL2 and CXCL10; or CCL5, CCL2, CXCL10 and CCR 

. 5. A method according to claim I wherein st, • .(b) uses additional information in 
15 stratifying or classifying the patient, providing a prognosis, monitoring disease progression, 

predicting efficacy of a therapeutic interventio , selecting treatment for the tumor, or 
evaluating the efficacy of a therapeutic intervent n, and wherein such additional information 
is optionally staging information and/or the e sression (present or absent, or the level of) of 
one or more further marker genes which are 	of found in Table 1,.2A, 2B, 3, 4, 14, 15 or 16 

20 and which said one or more further marker..enes is of predictive value for HCC prognosis. 

6. A method according to any on of the preceding claims wherein one or more of the 
*following apply: (a) the expression evels are normalized expression levels and/or relative 
expression levels; 	(b) 	the patio 	derived tumor 	sample 	comprises tumor infiltrating 
leukocytes (TIL), stoma and tumor cells; (c) the patient is human. 

25*  7. A method according t 	any one of the preceding claims wherein step (b) comprises 
deriving a value from the e pression levels of the three or more genes listed in Table 1, 2A, 
2B, 3, 4, 14, 15, or 16 (,A d optionally also from the expression levels of any one or more 
further marker genes w 'eh may be employed) and comparing the value with a threshold value 
wherein a determinatip 	that the derived value is below or above said threshold value indicates 

30 a particular prognos.  (e.g. a good or poor prognosis), 

and optionally 	' erein: (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 prognol,  s is less than the median survival years of a given cohort and a good prognosis is 
more than le median survival years of a given cohort. 

35 8. (4, 	method according to any one of claims 1 to 6 wherein .an expression profile 
corn prises the expression levels of said- three or more genes listed in Table 1, 2A, 2B, 3, 4, 14, 
15 le r 16 and wherein step (b) comprises' determining the similarity of the expression profile to 

good prognosis template and/or a poor prognosis template, wherein the degree of similarity 
o the good prognosis template and/or poor prognosis template indicates whether the patient 

40 has a good prognosis or poor prognosis. 

9. A method according to claim 8' wherein step (b) comprises determining the similarity- 
of the expression Profile to a izaad_nroanosisie,mulate-andLor-a-noor-apagnags-tonlelate-.--aild- 
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wherein said patient is classified as having: (i) a good prognosis if said expression profile i‘ 
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 te 	plate 
and/or is similar to the poor prognosis template, wherein the expression profile is determined 

5 as being similar or dissimilar to the template depending on Whether the similarity'above or 
below a predetermined threshold value. 	- 

, 
10. A method according to claim 8 wherein step (b) comprises &termini g the similarity 

• of the expression profile to a good prognosis template and/or a poor progn‘sis template, and 
wherein said patient is classified as having: (i) a' good prognosis if said e pression profile has 

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

11. A method according to any one of the preceding claims;n which step (b) is. performed 
using at least one algorithm, and/or a computer. 

15 
'algorithm, 
12. A method according to claim 11 'in which st-,,i (b) is performed using a SVM 

a KNN algorithm or a combination of ' 	SVM and a KNN algorithm, and 
optionally wherein: 

(i) the three or more genes of Table 2A are at least 3, 4, 5, 6 and/or all of the genes 
listed in Table 2A and/or any combination tiler- f; or the three or more genes of Table 2B are 

20 at least 3, 4, 5, 6 and/or all of the genes liste 	n Table 2B and/or any combination thereof; or 
the three or more genes of Table 1 are at lest 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 and/or all of 
the genes listed in Table 1and/or any co 	illation thereof; or the three or more genes of Table 
14 are at least 3, 4, 5, 6, 7 and/or all of le genes listed in Table 14; or the three or more genes 

. of Table 15 are at least 3, 4 and/or 	1 of the genes listed in Table 15; or the three or more 
25 genes of Table 16 are at least 3, 	and/or all of the genes listed i.n Table 16, and step (b) is 

performed using the SVM algori. im; or • 

. 	(ii) the three or more genes of Table 3 are at least 3, 4, 5, 6, 7, 8, 9, 10 and/or all of the 
genes listed in Table 3 an' or any combination thereof; or the three or more 'genes of Table 1 
are at least 3, 4, 5, 6, 7, ,t; 9, 10, 11, 12, 13, 14 and/or all of the genes listed in Table 1 and/or 

30 any combination there,of, and, wherein step (b) is performed using the KNN algorithm. 

13.. 	A method 	ccording to claim 11 in which step (b) is performed using an NT? 
algorithm, and o 	onally wherein the three or more genes .of Table 4 are at least .3, 4, 5, 6, 7, 
8, 9, 10, 11, 1 , 13 and/or all of the genes listed in Table 4 and/or any combination thereof or 
the three or 	ore genes of Table 1 are at least 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14 and/or all of 

35 the genes , sted in Table 1 and/or any combination thereof. 
• 

14. A method according to claim 11 or 12, wherein step (b) is performed by: (i) application 
of . 	SVM algorithm as described in Algorithm 1, classifies a patient as having .a good or poor 
p 	gnosis; or (ii) application of an KNN algorithm as described in Algorithm 2, classifies a 
atient as haying a good or poor prognOsis. 

15. A method according to claim 11 or 13, 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. 
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16. A method according to claim I wherein the method is a method for evaluating th 
efficacy of a therapeutic intervention for treating HCC patients and wherein the therapeu c 
intervention is a candidate agent. 

17. A method as defined in claim 1 or 2 further comprising selecting the patient f
o,
o, herapy 

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

18. A method according to claim 1 or 3 wherein said therapeutic int 	vention is a 
neoadjuvant treatment. 

19. A method according to any one of the preceding claims comprisin 	se of a microarray 
kit or quantitative PCR to determine the expression level of any or al 	f the genes listed in 

10 Table 1, Table 2A, Table 2B, Table 3, Table 4, Table 14, Table 15 or 	able 16. 

20. A method according to any one of the preceding claims wilgerein the HCC is stage I or 
stage II. 

21. A method of treating a patient characterised as a p.' lent having either good or poor 
prognosis according to any one of the preceding clai,F s, wherein said patient is to be 

15 administered with a hepatocellular-carcinoma im 	°therapy or any other alternative 
treatments. 

22. Use of immunotherapy or any other ahem 	ve treatment for hepatocellular-carcinoma 
in the preparation of a medicament for the treat 	ent of patients characterized as having either 
good or poor prognosis according to the meth 	of claim 1 or 2. 

20 23. A kit for use in any one of claims 	to 20 or 26, wherein the kit comprises reagents for 
determining the expression of said tore or more genes selected from the genes listed in Table 
1, the genes listed in Table 2A or TF  le 2B, the genes listed in Table 3, the genes listed in 
Table 4, the genes listed in Table 	4, the genes listed in Table 15 and/or the genes listed in 
Table 16 and wherein the kit furl 	r optionally comprises instructions for use. 

25 24. A computer program 	computer software product for performing step (b) of a method 
according to any one of cl ms 1 to 20 or 26, or a computer system programmed to perform 
step (b) of a method ace 	ding to any one of claims I to 24. 

25. A microarray or use in a method according to any one of claims 1 to 20 or 26, wherein 
the microarray con) .rises a plurality of probes capable of hybridizing to the said three or more.  

30 genes selected frim the genes listed in Table 1, the genes listed in Table 2A or Table 2B, the 
genes listed • 	able 3, the genes listed in Table 4, the genes listed in Table 14, the genes' 
listed in Tab 	15, and/or the genes listed in Table 14. 

26. A nethod of providing a an BCC human patient with a good or a poor prognosis, 
wherei the method comprises: 

35 (a) determining the expression levels of five or more genes in a tumor sample derived 
in said patient, which tumor sample comprises total tumor material, wherein the said five or 

/lore genes are selected from at least one list of genes selected from the group consisting of 
the genes listed in. Table 1; the. genes listed in Table 2A; the genes listed in Table 2B; the 
genes listed in Table 3; the genes listed in Table 4, the 'genes listed in Table 14, the genes 

40 listed in Table 15, and the genes listed in Table 16, and wherein the expression levels may 
ontionallv be relative expression levels and/or normalized expression levels.: and 	_ 



-PGF/S&201-V000914-----,,. 
55 

(b) determining the similarity of an expression profile comprisingthe-dPression. levels 
determined in step (a) to a good prognosis template which comp4soslene expression levels 
characteristic of good prognosis patients and a poor prognosis-tdiriplate which comprises gene 
expression levels characteristic of poor prognosis patient; whereina higher similarity of said 

5 expression profile to said good prognosis template-indicates a poor prognosis and a higher 
similarity to said poor prognosis tempjate-frian to said good prognosis template indicates a 

,..,.- poor prognosis, 	
_.----- 	 . 

----- 
and wherein apo-or prognosis is less than the median survival years of a given cohort 

and a good mog1T6sis is more than the median survival years of a given cohort. 

10 


