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Table S1: Demographic details for SA patients
Case
Age
Sex
Full time education (leaving age)
Aphasia classification
Experiment taken part in





Exp 1
Exp 2
Exp 3
P1
50
M
16
Global
✓
✓
✓
P2
73
M
21
Wernicke’s aphasia
✓
✓
✓
P3
61
F
15
Global
✕
✓
✕
P4
57
F
18
Anomia
✓
✓
✓
P5
67
M
18
Anomia
✓
✓
✓
P6
59
M
18
Transcortical sensory
✓
✓
✕
P7
67
M
16
Broca’s
✕
✓
✕
P8
56
F
18
Global
✓
✓
✓
P9
52
M
21
Conduction
✓
✓
✓
P10
60
M
16
Transcortical sensory
✓
✕
✓
P11
75
M
25
Conduction
✓
✕
✕
P12
60
F
17
Motor transcortical
✓
✕
✕
P13
71
M
25
Mixed transcortical
✓
✕
✕
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	Table S2: Background Episodic, Semantic, Executive and Language Neuropsychological Assessments. 

	Test
	Control Max/ Mean
	P1
	P2
	P3
	P4
	P5
	P6
	P7
	P8
	P9
	P10
	P11
	P12
	P13

	Episodic Tasks

BCSE
	58
	TA
	0 VL
	NT
	40 LA
	32 L
	NT
	NT
	1 V
	20 L
	39 B
	7 VL
	44 LA
	7 VL

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Logical Memory:
I SS
II SS
Recognition SS
	
19/ 10.93
19/ 10.62
23/ -
	
TA
TA
TA
	
1 *
1 *
TA
	
7 *
5 *
NT
	
1* 
1 *
17
	
2 *
4 *
12
	
1 *
2*
NT
	
0 *
0 *
NT
	
NT
NT
NT
	
2 *
3 *
15 *
	
8 *
10
22
	
5 *
1*
19
	
6 *
5 *
19
	
1 *
1*
18

	Verbal Pairs:
I SS
II SS
Recognition SS
	
19/10.29
19/10.42
30/ -
	
TA
TA
TA
	
1 *
1*
NT
	
7 *
5 *
NT
	
2 *
1* 
NT
	
NT
NT
NT
	
3 *
5 *
NT
	
NT
NT
NT
	
7 *
3* 
19
	
3 *
2 *
17
	
8 *
8
8
	
10
8
8*
	
NT
NT
NT
	
3 *
1 *
NT

	Visual Reproduction 
I SS
II SS
Recognition SS
	
19/ 10.42
19/10/37ss
7/ - 
	
4 *
3 *
0
	
4 *
1 *
4
	
NT
NT NT
	
5 *
1 *
4
	
11
10
4
	
NT NT NT
	
NT
NT
NT
	
2 *
11
7
	
14
14
NT
	
10
10
NT
	
10
11
7
	
8 
9
7
	
13
5 *
5

	Working Memory tasks 
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Forward Digit Span 
	7 / 6.8
	NT
	2 *
	2 *
	NT
	5 *
	NT
	4 *
	3 *
	3 *
	4 *
	6 
	6 
	4 *

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Symbol Span  SS
	19/10.55ss
	NT
	9
	NT
	NT
	7 *
	NT
	NT
	NT
	6 *
	7*
	9
	7*
	7*

	Semantic Tasks
Camel and Cactus:
Word
Picture

16 W-P matching
16 item naming
	

25/ 23.3
25/ 22.7

16/ 15.9
16/ 16
	

7 * 
10 *

NT
NT
	

13 * 
10 * 

11 * 
NT
	

15 *
17 *

12 *
8 *
	

7 *
21

16
8 *
	

21
20

16
15 *
	

NT
21

15 *
3 *
	

18
18

13 *
0 *
	

21
17 *

11 *
7 *
	

21
21

15 *
13 * 
	

22
21

16
14 *
	

22
16 *

16
11 *
	

21
16 *

14 *
13 *
	

7 *
9 *

15 *
9*

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Category fluency
Letter fluency
	- / 21
- / 15.6
	NT
NT
	NT
NT
	5 *
TA
	5 *
2 *
	10
4 *
	17
5 *
	0 *
0 *
	8 *
4 *
	2 *
2 *
	15 *
3 *
	10
2 *
	13
2 * 
	3 *
2 *

	96 synonym task
	96/ 94.5
	61 *
	NT
	NT
	NT
	74 *
	56
	NT
	86 *
	81 *
	79 *
	94
	88 *
	67 *

	Executive Tasks 

Ravens Matrix 
	

36/ 32.9
	

35
	

30
	

31
	

31
	

31
	

30
	

34
	

14 *
	

36
	

31
	

35
	

33
	

29

	Trail Test
A
B
	
24 /24 
23 / 21.6
	
24
23
	
23 *
16 *
	
23
16 *
	
NT
NT
	
23
12 *
	
23
5 *
	
24
23
	
24
14 *
	
24
14 *
	
24
17 * 
	
24
22 *
	
24
18
	
24
8*

	Language Tasks
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	Auditory word repetition 
	16/ 16
	0 *
	0 *
	12 *
	NT
	15 *
	16
	13 *
	9 *
	6 *
	15 *
	11 *
	16
	16

	Cookie Theft
	- / - 
	NT
	77
	9 *
	NT
	26
	37 *
	TA *
	12
	41
	32 
	71
	NT
	49


Note: *denotes impaired performance based on 2 SD away from norm mean. SS denotes a test with scaled scores based on Wechsler’s Adult Memory Scale (WMS; Weschler, 1987). For BCSE, LA = low average, B = borderline, L = low, VL= very low. For Logical memory, Verbal pairs and Visual reproduction, I is immediate recall, II is delayed recall after 30 minutes and recognition is Yes/No questions regarding the task. These three tasks, alongside the symbol span make up the WMS. The two camel and cactus task with the word picture matching and 16 item matching make up the Cambridge semantic battery (Bozeat, et al., 2000). Lines separate episodic, semantic, and executive and language assessments, and spaces within these denote a new test in this group.  NT = not tested, due to time constraints. TA = test abandoned (patient was unable or refused to complete the testing)







Table S3. MNI locations of areas identified in Lesion Overlay (from Yale BioImage Suite Package Lacadie et al., (2008) as well as amount of overlap. Colours correspond to colour bar in Figure 1. 

	Brain Region (All Left Hemisphere)
	MNI Co-ordinates
	Brodmanns Area
	Colour bar (Damage in patients)

	Frontal Lobe 
	
	
	
	

	Superolateral prefrontal 
	
	
	
	

	Inferior Frontal Gyrus 
	
Inferior Frontal Operculum
Inferior Frontal Triangularis 

	
-48, 13, 17
-51, 24, 9

	
BA 44
BA 45
	Full damage in 2-6 patients
Orange (Full damage in 4-6)
Green (Full damage in 2-4)

	Middle Frontal Gyrus
	
	-28, 8, 48 
	BA 9, 10, 46
	Blue (Partial damage in 1-2)

	Superolateral precentral 
	
	
	
	

	Pre-Central  Gyrus
	
	-36, -20, 48
-44, -2, 47
	BA 4
BA 6
	Blue (Partial damage in 1-2)
Green (Full damage in 2-4)

	Parietal
	
	
	
	

	Superolateral
	
	
	
	

	Inferior parietal Lobe 

	Supramarginal Gyrus 
Angular Gyrus
	-53, -32, 33
-49, -59, 34
	BA 40
BA 39
	Orange/Green (Partial damage in 2-6)
Blue (Partial damage in 1-2)

	Medial/Inferior
	
	
	
	

	Postcentral Gyrus
	
	-40, -27, 47
	BA 1
	Blue (Partial damage in 1-2)

	
	
	
	
	

	Occipital
	
	
	
	

	Superolateral
	
	
	
	

	Middle Occipital Gyrus 
	
	-45, -73, 11
	BA 19
	Green (Partial damage 2-4)

	
	
	
	
	

	Temporal lobe
	
	
	
	

	Superolateral
	
	
	
	

	Temporal Pole
	
	-43, 13, -30
	BA 38 
	Red/Orange (Full damage in 5-7)

	Transverse Temporal gyri

	
	-52, -19, 7
	BA41
	Red/Orange (Full damage in 5-7)

	Superior Temporal Gyrus
	
Wernicke’s Area 
	
-57, -20, 1 
	
BA22
	Full damage in 4-7 patients
Red (Partial damage in 6-7)

	Middle Temporal Gyrus 
	
Wernicke’s Area 
	
-59, -25, -13
	
BA 21
	Partial damage in 1-7 patients
Green (Partial damage in 2-4)

	Medial/Inferior
	
	
	
	

	Inferior Temporal Gyrus 
	
	-41, -14, -34
	BA 20
	Blue (Partial damage in 1-2)

	
	
	
	
	

	Insular Cortex
	
	
	
	

	Insula (Insular)
	
	-41, -2, 2 
	BA 13
	Red (Full damage in 6-7)

	
	
	
	
	

	Basal Ganglia 
	
	
	
	

	Putamen (Forebrain)
	
	-26, 3, -1
	
	Orange (Full damage in 3-5)

	Pallidum (Forebrain)
	
	-19, 1, -1
	
	Blue (Partial damage in 1-2)
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Nursery Rhyme
	Section
	Target
	Manipulated target
	Distractor 1
	Distractor 2
	Distractor 3
	Target Association score 
	Distractor1  association score
	Distractor 2 association score
	Distractor3 association score
	Total association score 

	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 

	ROW
	Row row row your…
	Boat
	Boat
	Dock
	Oar
	Paddle
	Same
	0.68
	0.76
	0.69
	2.13

	
	Gently down the…
	Stream
	Stream
	River 
	Swift
	Water
	Same
	0.38
	0.48
	0.5
	1.36

	
	Merrily merrily  merrily merrily life is but a …
	Dream
	Dream
	Night
	Awoke
	Sleep
	Same
	0.37
	0.5
	0.53
	1.4

	ROW
	Row row row your…
	Boat
	Boat
	Sack
	Bite
	Street
	Same
	0.12
	0.12
	0.02
	0.26

	
	Gently down the…
	Stream
	Stream
	Wife
	Hind
	Right
	Sane
	0.05
	0.14
	0.16
	0.35

	
	Merrily merrily merrily merrily life is but a …
	Dream
	Dream
	Water
	Paper
	Sword
	Same
	0.06
	0.08
	0.19
	0.33

	ROW
	Row row row your…
	Boat
	Plug
	Boat
	Dock
	Oar
	0.01
	Same
	0.68
	0.76
	1.45

	
	Gently down the…
	Stream
	Glass
	Stream
	River
	Swift
	0.02
	Same
	0.375
	0.48
	0.875

	
	Merrily merrily merrily merrily life is but a …
	Dream
	Top
	Dream
	Awoke
	Sleep
	0.14
	Same
	0.5
	0.53
	1.17

	ROW
	Row row row your…
	Boat
	Plug
	Bridge
	String
	Master
	0.14
	0.08
	0.08
	0.13
	0.43

	
	Gently down the…
	Stream
	Glass
	Leader
	Wrap
	Blade
	0.11
	0.08
	0.13
	0.07
	0.39

	
	Merrily merrily merrily merrily life is but a …
	Dream
	Top
	Hill
	Circle
	Bag
	0.4
	0.04
	0.07
	0.12
	0.63

	JACK & JILL
	Jack and Jill went up the …
	Hill
	Hill
	Steep
	Hiked
	Slope
	Same
	0.43
	0.39
	0.37
	1.19

	 
	To fetch a pail of …
	Water
	Water
	Pool
	Soak
	Splash
	Same
	0.37
	0.47
	0.4
	1.24

	
	Jack fell down and broke 
	Crown
	Crown
	Ring
	Gold
	King
	Same
	0.237
	0.235
	0.232
	0.704

	
	his …
	
	
	
	
	
	
	
	
	
	

	JACK & JILL
	Jack and Jill went up the …
	Hill
	Hill
	Book
	Sheep
	Jumper
	Same
	0.12
	0.15
	0.28
	0.55

	 
	To fetch a pail of …
	Water
	Water
	Silk
	Waiter
	Road
	Same
	0.14
	0.14
	0.11
	0.39

	 
	Jack fell down and broke his …
	Crown
	Crown
	Tail
	Box
	Clean
	Same
	0.14
	0.11
	0.17
	0.42

	JACK & JILL
	Jack and Jill went up the …
	Hill
	Shells
	Hill
	Steep
	Hiked
	0.11
	Same
	0.47
	0.4
	0.98

	 
	To fetch a pail of …
	Water
	Lane
	Water
	Soak
	Splash
	0.05
	Same
	0.43
	0.39
	0.87

	 
	Jack fell down and broke his …
	Crown
	Pocket
	Crown
	Ring
	Gold
	0.1
	Same
	0.237
	0.235
	0.572

	JACK & JILL
	Jack and Jill went up the …
	Hill
	Shells
	Pie
	Hair
	Breakfast
	0.15
	0.11
	0.11
	0.17
	0.54

	 
	To fetch a pail of …
	Water
	Lane
	Waking
	Play
	Neck
	0.12
	0.1
	0.005
	0.15
	0.375

	 
	Jack fell down and broke his …
	Crown
	Pocket
	Rise
	Dripping
	Water
	0.08
	0.07
	0.11
	0.05
	0.31

	SPIDER
	Itsy bitsy ... 
	Spider
	Spider
	Insect
	Beetle
	Webs
	Same
	0.65
	0.6
	0.73
	1.98

	
	Climbed up the water …
	Spout
	Spout
	Nozzle
	Funnel
	Faucet
	Same
	0.183
	0.123
	0.193
	0.499

	SPIDER
	Itsy bitsy ... 
	Spider
	Spider
	Wall
	Women
	Drop
	Same
	0.04
	0.04
	0.18
	0.26

	 
	Climbed up the water …
	Spout
	Spout
	Sheep
	Phone
	Tail
	Same
	0.04
	0.02
	0.19
	0.25

	SPIDER
	Itsy bitsy ... 
	Spider
	Lane
	Spider
	Insect
	Beetle
	0.04
	Same
	0.65
	0.6
	1.29

	
	Climbed up the water …
	Spout
	Men
	Spout
	Faucet
	Nozzle
	0.12
	Same
	0.193
	0.183
	0.496

	SPIDER
	Itsy bitsy ... 
	Spider
	Lane
	Purse
	Star
	Store
	0.05
	0.08
	0.05
	0.02
	0.2

	
	Climbed up the water …
	Spout
	Men
	House
	Wheel
	World
	0.17
	0.1
	0.06
	0.04
	0.37

	BA BA
	Ba ba black …
	Sheep
	Sheep
	Goat
	Cattle
	Graze
	Same
	0.75
	0.74
	0.69
	2.18

	
	Have you any …
	Wool
	Wool
	Silk
	Yarn
	Sheep
	Same
	0.62
	0.75
	0.61
	1.98

	
	Yes sir yes sir three …. 
	Bags
	Bags
	Box
	Wrap
	Sack
	Same
	0.51
	0.44
	0.56
	1.51

	
	One for master, one for the …
	Maid
	Maid
	Dear
	Lady
	Maiden
	Same
	0.4
	0.45
	0.4
	1.25

	BA BA
	Ba ba black …
	Sheep
	Sheep
	Bottle
	Weight
	String
	Same
	0.01
	0.05
	0.05
	0.11

	
	Have you any …
	Wool
	Wool
	Seal
	Bike
	Tank
	Same
	0.09
	0.06
	0.01
	0.16

	
	Yes sir yes sir three…
	Bags
	Bags
	Soap
	Iron
	Frog
	Same
	0.17
	0.01
	0.07
	0.25

	
	One for master, one for the …
	Maid
	Maid
	Rain
	Fork
	Bump
	Same
	0.05
	0.13
	0.12
	0.3

	BA BA
	Ba ba black …
	Sheep
	Build
	Sheep
	Goat
	Cattle
	0.12
	Same
	0.75
	0.74
	1.61

	
	Have you any …
	Wool
	Clams
	Wool
	Silk
	Yarn
	0.07
	Same
	0.62
	0.75
	1.44

	 
	Yes sir yes sir three … Full
	Bags
	Pin
	Bag
	Box
	Sack
	0.2
	Same
	0.51
	0.56
	1.27

	
	One for master, one for the …
	Maid
	Heel
	Maid
	Dear
	Lady
	0.13
	Same
	0.4
	0.45
	0.98

	BA BA
	Ba ba black …
	Sheep
	Build
	Teacher
	Fish
	Plug
	0.19
	0.12
	0.13
	0.15
	0.59

	
	Have you any …
	Wool
	Clams
	Hermit
	Cough
	Hair
	0.05
	0.1
	0.03
	0.11
	0.29

	
	Yes sir yes sir three ... 
	Bags
	Pin
	Hair
	Lamp
	Pill
	0.14
	0.11
	0.18
	0.14
	0.57

	
	One for master, one for the …
	Maid
	Heel
	Book
	Thin
	Boat
	0.1
	0.7
	0.17
	0.06
	1.03

	TWINKLE
	Twinkle twinkle little …
	Star
	Star
	Sky
	Sun
	Bright
	Same
	0.65
	0.377
	0.378
	1.405

	 
	How I wonder what you are, about above the world so …
	High
	High
	Low
	Height
	Peak
	Same
	0.7
	0.44
	0.34
	1.48

	 
	Like a diamond in the … 
	Sky
	Sky
	Star
	Horizon
	Sun
	Same
	0.65
	0.63
	0.52
	1.8

	TWINKLE
	Twinkle twinkle little …
	Star
	Star
	Tree
	Market
	Roll
	Same
	0.03
	0.01
	0.08
	0.12

	 
	How I wonder what you are, about above the world so …
	High
	High
	House
	Pork
	Floor
	Same
	0.13
	0.08
	0.17
	0.38

	
	Like a diamond in the … 
	Sky
	Sky
	Meat
	Granite
	Baby
	Same
	0.04
	0.07
	0.03
	0.14

	TWINKLE
	Twinkle twinkle little …
	Star
	Shoe
	Star
	Sky
	Sun
	0.07
	Same
	0.65
	0.377
	1.097

	
	How I wonder what you are, about above the world so …
	High
	Children 
	High
	Low
	Height
	0.11
	Same
	0.44
	0.34
	0.89

	
	Like a diamond in the … 
	Sky
	Bread
	Sky
	Star
	Horizon
	0.07
	Same
	0.65
	0.63
	1.35

	TWINKLE
	Twinkle twinkle little …
	Star
	Shoe
	Crib
	Rain
	Paper
	0.05
	0.14
	0.11
	0.11
	0.41

	
	How I wonder what you are, about above the world so …
	High
	Children 
	Men
	Drop
	Stone
	0.17
	0.1
	0.11
	0.1
	0.48

	
	Like a diamond in the … 
	Sky
	Bread
	Mould
	Clam
	Snoring
	0.15
	0.02
	0.1
	0.2
	0.47

	HUMPTY
	Humpty dumpty sat on the …
	Wall
	Wall
	Ceiling
	Brick
	Tiers
	Same
	0.61
	0.6
	0.61
	1.82

	
	Humpty dumpty had a great …
	Fall
	Fall
	Drop
	Move
	Leave
	Same
	0.46
	0.416
	0.407
	1.283

	HUMPTY
	Humpty dumpty sat on the …
	Wall
	Wall
	Boat
	Clock
	Star
	Same
	0.05
	0.12
	0.01
	0.18

	
	Humpty dumpty had a great …
	Fall
	Fall
	Rock
	Fork
	Dock
	Same
	0.12
	0.15
	0.06
	0.33

	HUMPTY
	Humpty dumpty sat on the …
	Wall
	Iron
	Wall
	Ceiling
	Brick
	0.04
	Same
	0.61
	0.6
	1.25

	
	Humpty dumpty had a great …
	Fall
	Hind
	Fall
	Drop
	Move
	0.15
	Same
	0.46
	0.416
	1.026

	HUMPTY
	Humpty dumpty sat on the …
	Wall
	Iron
	Rain
	Silk
	Dear
	0.04
	0.1
	0.05
	0.07
	0.26

	
	Humpty dumpty had a great …
	Fall
	Hind
	Soap
	Read
	Kite
	0.14
	0.11
	0.11
	0.16
	0.52

	RING ROSES
	Ring a ring a …
	Roses
	Roses
	Garden
	Flower
	Tulip
	Same
	0.55
	0.52
	0.46
	1.53

	RING ROSES
	Ring a ring a …
	Roses
	Roses
	Lead
	Wall
	Book
	Same
	0.1
	0.13
	0.02
	0.25

	RING ROSES
	Ring a ring a …
	Roses
	Desk
	Roses
	Garden
	Flower
	0.12
	Same
	0.55
	0.52
	1.19

	RING ROSES
	Ring a ring a …
	Roses
	Desk
	Door
	Clock
	Toe
	0.1
	0.18
	0.11
	0.01
	0.4

	GEORGIE
	Georgie Porgie pudding and …
	Pie
	Pie
	Steak
	Sauce
	Bake
	Same
	0.58
	0.64
	0.57
	1.79

	GEORGIE
	Georgie Porgie pudding and …
	Pie
	Pie
	Log
	Red
	God
	Same
	0.14
	0.17
	0.09
	0.4

	GEORGIE
	Georgie Porgie pudding and …
	Pie
	Wig
	Pie
	Sauce
	Steak
	0.05
	Same
	0.64
	0.58
	1.27

	GEORGIE
	Georgie Porgie pudding and …
	Pie
	Wig
	Fly
	Shell
	Cough
	0.06
	0.1
	0.06
	0.09
	0.31

	HICKORY
	Hickory dickory dock, the mouse ran up the …
	Clock
	Clock
	Watch
	Display
	Monitor
	Same
	0.265
	0.277
	0.27
	0.812

	HICKORY
	Hickory dickory dock, the mouse ran up the …
	Clock
	Clock
	Wall
	Foot
	Car
	Same
	0.12
	0.14
	0.04
	0.3

	HICKORY
	Hickory dickory dock, the mouse ran up the …
	Clock
	Bike
	Clock
	Watch
	Display
	0.12
	Same
	0.265
	0.277
	0.662

	HICKORY
	Hickory dickory dock, the mouse ran up the …
	Clock
	Bike
	Book
	Hike
	Mean
	0.13
	0.03
	0.1
	0.14
	0.4

	
Association scores represent a numerical value for how related the distractor is to the target word, utilising Latent Semantic Association. Researchers selected distractors based upon imageability to ensure they were appropriate for the nursery rhyme, frequency to ensure they were not presented as distractors too often, and phonology to ensure that distractors and target were similar in their phonology. 


 


Table S5. Individual case analysis 

	Experiment 1 
	
	
	
	
	
	
	
	
	
	
	
	
	


	Participant
	P1
	P2
	
	P4
	P5
	
	
	P8
	P9
	P10
	P11
	P12
	P13

	Expected
	***
	***
	
	
	
	
	
	*
	
	*
	
	*
	

	Unexpected


	***
	**
	
	
	
	
	
	***
	***
	
	
	
	*

	Experiment 2 

	
	
	
	
	
	
	
	
	
	
	
	
	

	Participant
	P1
	P2
	P3
	P4
	P5
	P6
	P7
	P8
	P9
	
	
	
	

	Expected
	***
	**
	***
	**
	***
	
	***
	
	
	
	
	
	

	Unexpected


	***
	***
	***
	***
	***
	***
	***
	***
	***
	
	
	
	

	Experiment 3 

	
	
	
	
	
	
	
	
	
	
	
	
	

	Participant
	P1
	P2
	
	P4
	P5
	
	
	P8
	P9
	P10
	
	
	

	Expected
	
	***
	
	
	
	
	
	*
	*
	
	
	
	

	Unexpected


	***
	***
	
	
	**
	
	
	***
	**
	
	
	
	

	     *=p < .05         ** = p < .01          *** = p < .001 

	
	
	
	
	
	
	
	
	


Individual case analysis (Crawford & Howell, 1998) allows researchers to compare an individual patient’s score with a control sample to address whether a patient exhibits a statistically significant deficit compared to controls. 

