Supplementary Methods

Detailed statistical methods
Statistical analyses were performed using IBM SPSS Statistics Version 20. Determination of statistical significance within each data category was performed using the Binomial, Chi-square or Kolmogorov-Smirnov Test.  Chi-square test of independence was used to assess statistical correlation between categorical data. The accuracy of BRAF IHC was assessed by deriving the following measures of agreement compared to a comparator molecular reference test (multiplex PCR-based assay and MassArray Spectrometry), - the positive percent agreement (PPA) was defined as the proportion of IHC test positive cases among all cases which carry the BRAF mutation, the negative percent agreement (NPA) was defined as the proportion of IHC test negative cases among all cases which are wild type for BRAF, and the overall percent agreement (OPA) was defined by the proportion of cases for which IHC returned a concordant result. The 2-sided 95% Wilson score confidence intervals [1] were calculated for each of these measures of agreement.
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Supplementary table 1. Test characteristics of BRAF IHC (whole section) compared to multiplex PCR MALDI-TOF mass spectrometry.
	
	
	BRAF V600E multiplex PCR assay

	
	
	Negative
	Positive

	BRAF IHC 
	Negative 
	157 (96.3%)
	1 (2.6%)

	
	Positive 
	6 (3.7%)
	37 (97.4%)


Positive percent agreement (PPA) = 97.4% (95%CI=86.5-99.5%)

Negative percent agreement (NPA) = 96.3% (95%CI=92.2-98.3%)

Overall percent agreement (OPA) = 96.5% (95%CI=93.0-98.3%)
Supplementary table 2. Test characteristics of BRAF IHC (TMA) compared to multiplex PCR-based assay. 

	
	
	BRAF V600E multiplex PCR assay

	
	
	Negative
	Positive

	BRAF IHC 
	Negative 
	157 (96.3%)
	6 (15.8%)

	
	Positive 
	6 (3.7%)
	32 (84.2%)


Positive percent agreement (PPA) = 84.2% (95%CI=69.6-92.6%)

Negative percent agreement (NPA) = 96.3% (95%CI=92.2-98.3%)

Overall percent agreement (OPA) = 94.0% (95%CI=89.9-96.6%)

Supplementary table 3. Characteristics of the full cohort of 1403 colorectal carcinoma cases on TMA, spanning the years 2006-2011. Figures are expressed as percentages within each category. 

	
	
	

	Evaluable cases, No.
	1403
	

	
	
	

	Age, median (range), y
	73 (20-103)
	

	
	
	

	Gender, No. (%)

Male

Female
	689 (49%)

714 (51%)
	p>0.05



	
	
	

	Anatomic site of tumor

Cecum

Ascending colon

Transverse colon

Descending colon

Sigmoid colon

Rectum
	285 (20%)

232 (17%)

151 (11%)

82 (6%)

306 (22%)

343 (24%)
	p<0.05

	
	
	

	Overall stage (AJCC/TNM 7th ed)

Stage 0

Stage I

Stage IIA

Stage IIB

Stage IIC

Stage IIIA

Stage IIIB

Stage IIIC

Stage IVA

Stage IVB
	1 (<1%)

240 (17%)

415 (30%)

81 (6%)

21 (2%)

55 (4%)

352 (25%)

181 (13%)

25 (2%)

31 (2%)
	p<0.05

	
	
	

	Microsatellite status, No. (%)

MSI +

MSI −
	276 (20%)

1127 (80%)
	p<0.05



	
	
	

	BRAF V600E IHC status, No. (%)

Positive

Negative
	281 (20%)

1122 (80%)
	p<0.05



	
	
	

	Tumor IHC phenotype, No. (%)

BRAF+ / MSS

BRAF+ / MSI
BRAF- / MSI
BRAF- / MSS
	98 (7%)

183 (13%)

93 (7%)

1029 (73%)
	p<0.05

	
	
	


Supplementary table 4. The clinical and pathological characteristics of BRAF mutant vs wild-type MSS tumours, as defined by IHC. The figures are calculated as percentages within each IHC phenotype. Asterisk denotes p value computations for which 1 or more cells have expected counts less than 5.
	
	
	
	

	
	BRAF+ve/MSS
	BRAF-ve/MSS
	

	
	
	
	

	Anatomic site, No. (%)

Cecum

Ascending colon

Transverse colon

Descending colon

Sigmoid colon

Rectum
	20 (20%)

31 (32%)

16 (16%)

9 (9%)

10 (10%)|

12 (12%)
	182 (18%)

110 (11%)

71 (7%)

64 (6%)

276 (27%)

324 (32%)
	p=0.000

	
	
	
	

	Histologic grade, No. (%)

Low grade

High grade
	57 (58%)

41 (42%)
	887 (86%)

142 (14%)
	p=0.000

	
	
	
	

	pT stage, No. (%)

Tis

T1

T2

T3

T4a

T4b
	0 (0%)

2 (2%)

6 (6%)

37 (38%)

50 (51%)

3 (3%)
	1 (<1%)

80 (8%)

175 (17%)

515 (50%)

217 (21%)

41 (4%)
	p=0.000*

	
	
	
	

	pN stage, No. (%)

N0

N1a

N1b

N1c

N2a

N2b
	23 (24%)

12 (12%)

21 (22%)

2 (2%)

21 (22%)

18 (19%)
	560 (54%)

130 (13%)

124 (12%)

34 (3%)

103 (10%)

79 (8%)
	p=0.000*

	
	
	
	

	pM stage, No. (%)

Mx

M1a

M1b
	89 (91%)

4 (4%)

5 (5%)
	989 (96%)

20 (2%)

20 (2%)
	p=0.045*

	
	
	
	

	Overall stage, No. (%)

0

I

IIA
IIB

IIC

IIIA

IIIB

IIIC

IVA

IVB
	0 (0%)

4 (4%)

11 (11%)

8 (8%)

2 (2%)

4 (4%)

31 (32%)

29 (30%)

4 (4%)

5 (5%)
	1 (<1%)

198 (19%)

282 (27%)

56 (5%)

10 (1%)

46 (5%)

267 (26%)

127 (12%)

20 (2%)

21 (2%)
	p=0.000*

	
	
	
	


Supplementary table 5. The clinical and pathological characteristics of BRAF mutant vs wild type MSI tumours, as defined by IHC. The figures are calculated as percentages within each IHC phenotype. Cumulative percentage figures may exceed 100% due to rounding up to one significant figure. Asterisk denotes p value computations for which 1 or more cells have expected counts less than 5.
	
	
	
	

	
	BRAF+ve/MSI
	BRAF-ve/MSI
	

	
	
	
	

	Anatomic site, No. (%)

Cecum

Ascending colon

Transverse colon

Descending colon

Sigmoid colon

Rectum
	50 (28%)

66 (37%)
43 (24%)

5 (3%)

14 (8%)

3 (2%)
	33 (36%)

25 (27%)

21 (23%)

4 (4%)

6 (7%)

4 (4%)
	p=0.386*

	
	
	
	

	Histologic grade, No. (%)

Low grade

High grade
	104 (57%)

79 (43%)
	63 (68%)
30 (32%)
	p=0.080

	
	
	
	

	pT stage, No. (%)

Tis

T1

T2

T3

T4a

T4b
	0 (0%)

8 (4%)

18 (10%)

114 (62%)

32 (18%)

11 (6%)
	0 (0%)

8 (8%)

9 (10%)

53 (57%)

15 (16%)

8 (9%)
	p=0.518

	
	
	
	

	pN stage, No. (%)

N0

N1a

N1b

N1c

N2a

N2b
	117 (64%)

20 (12%)

19 (10%)

3 (2%)

15 (8%)

9 (5%)
	69 (74%)

7 (8%)

5 (5%)

1 (1%)

3 (3%)

8 (9%)
	p=0.199*

	
	
	
	

	pM stage, No. (%)

Mx

M1a

M1b
	179 (98%)

1 (<1%)

3 (2%)
	91 (98%)

0 (0%)

2 (2%)
	p=0.742*

	
	
	
	

	Overall stage, No. (%)

0

I

IIA
IIB

IIC

IIIA

IIIB

IIIC

IVA

IVB
	0 (0%)

24 (13%)

79 (43%)

8 (4%)

6 (3%)

3 (2%)

45 (25%)

14 (8%)

1 (<1%)

3 (2%)
	0 (0%)

14 (15%)

43 (46%)

  9 (10%)

3 (3%)

2 (2%)

9 (11%)

11 (11%)

0 (0%)

2 (2%)
	p=0.151*

	
	
	
	


Supplementary table 6. Results of MMR and BRAF IHC on 1403 consecutive cases.
	MMR result
	No. of cases
	No. of BRAFV600E+ve cases

	
	
	

	All four markers positive
	1127
	98 (9%)

	MLH1-ve,PMS2-ve, others positive
	254
	176 (69%)

	MSH2-ve, MSH6-ve, others positive
	9
	0

	PMS2-ve, others positive
	3
	2 (67%)

	MSH6-ve, others positive
	2
	0

	MLH1-ve, PMS2-ve, MSH6-ve, MSH2+ve
	7
	4 (57%)

	All four markers negative

	1
	1 (100%)

	MLH1-ve, others positive

	0
	0

	MSH2-ve, others positive

	0
	0

	
	
	

	TOTAL
	1403
	281 (20%)


Supplementary table 7. Results of IHC and BRAF testing on 11 colorectal carcinomas confirmed to be associated with LS.
	Case
	BRAFV600E IHC
	BRAFV600E mutation analysis
	MMR IHC
	CIMP status
	Genetic testing results

	1
	negative
	not performed
	MLH1+ PMS2+ MSH2- MSH6-
	not performed
	LS confirmed

	2
	negative
	not performed
	MLH1+ PMS2+ MSH2- MSH6-
	not performed
	LS confirmed

	3
	negative
	not performed
	MLH1+ PMS2+ MSH2- MSH6-
	not performed
	LS confirmed

	4
	negative
	not performed
	MLH1+ PMS2+ MSH2- MSH6-
	not performed
	LS confirmed

	5
	negative
	wt
	MLH1- PMS2- MSH2+ MSH6+
	not performed
	LS confirmed

	6
	negative
	wt
	MLH1- PMS2- MSH2+ MSH6+
	not performed
	LS confirmed

	7
	negative
	wt
	MLH1- PMS2- MSH2+ MSH6+
	not performed
	LS confirmed

	8
	negative
	wt
	MLH1- PMS2- MSH2+ MSH6+
	not performed
	LS confirmed

	9
	negative
	wt
	MLH1- PMS2- MSH2+ MSH6+
	not performed
	LS confirmed

	10
	negative
	wt
	MLH1- PMS2- MSH2+ MSH6+
	not performed
	LS confirmed

	11
	negative
	wt
	MLH1+ PMS2- MSH2+ MSH6+
	not performed
	LS confirmed


Supplementary Figure 1. Clinical characteristics of the cohort of 1403 unselected CRC patients from the calendar years 2006 to 2011 divided into the four subgroups of BRAF-ve/MSS, BRAF-ve/MSI, BRAF+ve/MSI, BRAF+ve/MSS. A: Overall pathological stage. B: Anatomic Site. C: Age at presentation.  D: Gender distribution. 
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