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Supplementary Figure 1: Face-selective activity in face patch POp in M13. (A) Electrode track
towards the targeted face patch POp in M13. The track from the guidetube is clearly visible and targets
the center of the activation (color bar, t-scores). Horsley-Clarke coordinates of the face patch are
indicated on top. R and L indicate right and left hemisphere. (B) Three-dimensional representation of
face-selective and non-face-selective visually responsive neurons across the electrode contact points
across all recording sessions in POp in M13. Black dots correspond to face-selective and white dots to
non-face-selective neurons. — Related to Figure 1.

Veridical Scrambled Objects

Crowded Spreaded Crowded Spreaded Crowded Spreaded
FFCF FFSF SFCF SFSF SOCF SOSF

Supplementary Figure 2: Face configuration fMRI stimulus set. Veridical faces were configured
from face features in a normal composition (FFCF). Scrambled faces were composed of repositioned
face features (SFCF). Objects resembling face features were repositioned as in the scrambled face
category (SOCF). These 3 categories were the ‘crowded’ configurations, and exist for eight different
identities and each identity was presented in four parafoveal positions. Besides ‘crowded’
configurations, ‘spreaded’ configurations were generated. These stimuli were created by selecting one
different face feature from each of the four veridical faces, while keeping their spatial locations (FFSF).
Similarly, for the scrambled faces and scrambled objects, different face features and objects were
selected (SFSF and SOSF, respectively). — Related to Figure 1.
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Supplementary Figure 3: Receptive fields of non-face-selective neurons. (A) Interpolated average
RF maps for each monkey’s face patch. Responses of each neuron were normalized by dividing them
with the highest net response to one of the 25 tested positions. Normalized response strength is
indicated by the color bar. The response was measured at 25 locations, equally spaced from 10.5°
above to 10.5° below the horizontal meridian and 12.9° ipsilateral to 12.9° contralateral visual field. (B)
Distribution of response peaks of non-face-selective neurons across the tested positions. Percentage of
neurons that preferred a specific position in the visual field is indicated by the color bar. (C) Distribution
of RF sizes of non-face-selective neurons in each face patch. RF size is measured as the square root
area within the 50% contour line. Color bars denote the number of neurons for which the 50% contour
lines were closed within the mapped visual field. White bars correspond to the number of neurons for
which the RF size was underestimated. — Related to figure 3.
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Supplementary Figure 4: Location of RF centers of individual face-selective and non-face-
selective neurons in each face patch. (A) RF centers of face-selective neurons. (B) RF centers of
non-face-selective neurons. RF centers of monkeys overlap in each face patch. The symbols indicate
different monkeys: * = M13, o = M18, + = M57. Solid black lines denote horizontal and vertical meridians.
Visual degrees of the tested visual field are indicated on the x and y-axes. — Related to Figure 3.
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Supplementary Figure 5: Distribution of latency onsets of all neurons for each category. The latency onset is
the time when the spike density function exceeds 2.5 SDs above the baseline activity (100 ms until stimulus
onset) for 2 consecutive 10 ms bins. For each face patch, data is combined across monkeys. White bars are
latencies of all visually responsive neurons. Overlapping colored bars are the latencies of only face-selective
neurons. Dotted lines indicate median latencies of the different neural populations. Full black triangles
correspond with median latencies of all neurons combined. Dark grey triangle outlines indicate the median
latencies of the face-selective population, and the lighter grey triangle outlines indicate the median latencies of
the non-face-selective population. — Related to Figure 4.
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Supplementary Figure 6: Response latency of non-face-selective neurons to face images. (A)
Distribution of latency responses to face images in each face patch. Median latencies for each face
patch are depicted next to the violin plots. The latency onset is the time when the spike density function
exceeds +2.5 SDs above baseline activity (-100 to 0 ms before stimulus onset) for two consecutive 10
ms bins. Dots indicate the latencies of the individual neurons. Outer boundaries of the bright rounded
shade are the 99" percentile (top) and 15t percentile (bottom). Outer boundaries of the squared irregular
darker shade are the 3™ quartile (top) and 1% quartile (bottom). The boundaries of the rectangular narrow
shade indicate the mean + std (top) and mean — std (bottom). The Asterix and horizontal narrow stripe
indicate the mean and median respectively. Population response latencies for faces in the orbitofrontal
face patches were significantly slower than in PA (LMM combined across monkeys: POa vs PA, p =
2.467e", POp vs PA, p = 3.9257e'%). FDR corrected post-hoc comparisons between latencies in the
different face patches for the monkeys separately revealed significant differences between POa and
POp in M13 (p = 9.2072e#), but not in M18 and M57. Only in M18 both orbitofrontal face patches were
significantly different from PA (POa vs PA, p = 1.2556e?* and POp vs PA, p = 3.2052e??). (B)
Distribution of face-selective latency responses in each face patch. For each non-face-selective neuron,
a right-tailed Wilcoxon rank sum test between the face category response and the least preferred
category, determined whether the median spike rate was significantly larger for faces in each 10 ms bin
from stimulus onset until 500 ms after. The time bin where the response for faces was significantly larger
than the least preferred category for 2 consecutive 10 ms bins, is the face-selective latency onset of that
neuron. Population face-selective response latencies in the orbitofrontal face patches were significantly
slower than in PA (LMM combined across monkeys: POa vs PA, p = 8.3969e, POp vs PA, p = 8.3969¢e
4). FDR corrected post-hoc comparisons between latencies in the different face patches for the monkeys
separately revealed significant differences only in M18 between the orbitofrontal face patches and PA
(POa vs PA, p = 1.8205e™® and POp vs PA, p = 1.0510e®). (C) Population PSTH (10 ms bins) of non-
face-selective neurons in each monkey’s face patch. The SEMs (calculated over neurons) above and
below the PSTH lines are depicted as a shade. Only neurons with a significant selective latency
response to faces are included. Responses are baseline subtracted. Population responses to faces are



indicated by full lines, and responses to the least preferred categories across neurons are indicated by
dotted lines. Median visually driven and median selective latencies are indicated by empty and full circles
on top of each plot, respectively. Different colors mark the different face patches. Stimulus presentation
lasted from 0 to 200 ms. For the face category, 20 stimuli were included, and the least preferred non-
face categories included 10 stimuli. The total number of trials included in the PSTH, is the sum of trials
across these stimuli for all non-face-selective neurons (with a selective latency). M18: 24137 and 12055
trials for faces and non-face stimuli in POa, 10265 and 5144 trials for faces and non-face stimuli in POp,
and 17840 and 8944 trials for faces and non-face stimuli in PA. M57: 20632 and 10310 trials for faces
and non-face stimuli in POa, 7651 and 3830 trials for faces and non-face stimuli in POp LH, 5634 and
2820 trials for faces and non-face stimuli in POp RH, 13465 and 6737 trials for faces and non-face
stimuli in PA, and 20540 and 10284 trials for faces and non-face stimuli in AM. M13: 15941 and 7965
trials for faces and non-face stimuli in POa, and 3616 and 1815 trials for faces and non-face stimuli in
POp. — Related to Figure 4.
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Supplementary Figure 7: Distribution of face and face-selective-response durations of face-
selective and non-face-selective neurons. For each face patch, data was combined across monkeys.



Filled triangles and corresponding dotted vertical lines indicate the median population response
duration. Triangle outlines mark the median response duration of the monkeys separately. (A) The
response duration of a face-selective neuron is the time between the latency onset and offset of the first
response peak for the face category. The onset is the time where the spike rate exceeds the baseline
response with +2.5 SDs for 2 consecutive 10 ms bins. The offset is the time where the spike rate goes
below the threshold of +2.5 SDs above baseline for 2 consecutive 10 ms bins. (B) The face-selective
latency onset of a face-selective neuron is the time where the response for faces was significantly larger
than for the least preferred category for 2 consecutive 10 ms bins. The offset is the time where the spike
rate drops below +2.5 SDs from baseline for 2 consecutive 10 ms bins. The duration of the face-selective
response, is the time between the latency onset and offset. (C) Response durations of the non-face-
selective neurons. (D) Face-selective response durations of the non-face-selective neurons. — Related
to Figure 4.

40

‘:]? POp M13 POa M13 POp M13 POa M18 PA M18 i,
. 30 N=109 N=273 N=219 N=402 N=321 [
2 20 ,‘A,,

(1] 4

=10 LN o - — .,

v

=3

vy

0
-100 0 200 Time [ms]

40

== o D

POp M57 RH POp M57 LH POa M57 1 PA M57 AM M57
30 N=186 N=202 N=267 | | N=244 N=218 L
20 ‘ 1 M A J
A /\ W W F VL Y - AT
10 —m&&?@z—m a.n-ﬁp&:,ﬁé‘?mwm #ﬁﬁ*"' ] |, _ﬂwi)«\éj/j‘%
0
-100 0 200

Supplementary Figure 8: Population PSTH of all visually responsive neurons combined in each
face patch. Category responses are color-coded and indicated by the exemplar images of each
category. The SEMs (calculated over neurons) above and below the PSTH lines are depicted as a
shade. Stimulus presentation is indicated by vertical dotted lines. The numbers of included neurons in
each monkey’s face patch are indicated in the right upper corner of each plot. For each category, ten
stimuli were included. The total number of trials across neurons for each category on average is: 31457
in POp and 11122 in POa of M13; 22043 in POp, 403184 in POa and 32265 in PA of M18; and 18732
in POp RH, 20329 in POp LH, 27092 in POa, 26392 in PA and 22060 in AM of M57. — Related to Figure
1.
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Supplementary Figure 9: Close up of stimulus selectivity of face-selective neurons. For each face
patch, responses of face-selective neurons are represented by the rows of the spiking matrix.
Normalized response strength is indicated by the color bar. The columns correspond to stimuli, which
are grouped per category, as indicated by the example images and color codes on the bottom of the
figure. For each face patch, neurons are ranked per monkey (M13, M18 and M57) and ordered by their
face-selectivity (FSI), with on top the most face-selective neurons. For each face patch, some preferred
images are depicted on top of the spiking matrix. — Related to Figure 5.
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Supplementary Figure 10: Example activity patterns of face-selective neurons in each face patch.
(A) Color-coded selectivity pattern. Each bar represents the net response for a stimulus, grouped per
category, as indicated by the different colors. Error bars denote the SEM across trials. The name of the
neuron is indicated on the right side of the subplot. (B) PSTH of each category of an individual neuron.
Dotted vertical lines indicate stimulus presentation time. Full vertical lines indicate analysis windows to
calculate net spike rates in (A). — Related to Figure 5.



h B

P

&
S i
\

L

[

Supplementary Figure 11: Representational dissimilarity matrices of the face-selective and non-
face-selective neural population. (A) Dissimilarity matrices for each face patch were computed based
on the face-selective neurons across monkeys combined. A 100*100 dissimilarity matrix was
constructed by calculating Euclidean distances between the 100 stimuli of the image set. The stimuli
are grouped per category. A = animals, B = birds, F = fruits, HB = human bodies, HF = human faces,
HO = human-like objects, MB = monkey bodies, MF = monkey faces, MO = monkey-like objects, S =
sculptures. (B) Dissimilarity matrices were computed based on the face-selective neurons for each face
patch for monkeys separately. (C) Dissimilarities matrices for each face patch were computed based on



the non-face-selective neurons across monkeys combined as in (A). (D) Dissimilarity matrices computed
based on the non-face-selective neurons for each face patch for monkeys separately. Dissimilarity is
indicated by the color bar. — Related to Figure 6.



O LOTENLNO00M—NINLOSTONLN00—IONOMOND~ I <T
L e e TR i s i i o an s as i Vel pi e elVe Nl e By o T o5 oy TelRalepiVeNe WptS i o] OO e e e INLN OQLNLNLNLL RO LK QTN 000000000000

LN (O

OIS OTILNCO 358645107_48/ PONOQ—HOT)

Y= g OLNeN

CNOOST 0N o D

LN 0N eNenN:IaNIGANeN ien —HeIeNen:

OO LN O

CNODM 00 NONOOLILNO =000 SONMSONSTON S N LACIOUDOLIY WOFLOq  «iNog 00!
PP S 00O O e ILNO OGS O00M MNP 00O LN GOSN OO SHONere—ie| et 00 =-COLN U100 OO F=LNM = =ILNCIOLNMOMO0:

E%ﬁﬁ%ﬁ%ﬁﬁﬁ%ﬁﬁﬁﬁﬁ%ﬁ%%

Q= LALLM e=HWO OO0
N O ENLAOONNCN LD e=iLry (o] 5

(=}
el

S

QO OM-eNEco—It _ engitne—
COMPSSESTLSE SESE S S OO OSSP OO OO T RO <O

OO DD

W <tonen—

O —HLNOEIMSSHeO i 0000
T O ONOOLNTSH ONNT ONIONONINN— N =L .17.

ONOOMND  WDLALNEN—
COLALALMOQIrNOQLNIOQCOLN) 3

I

o~
M~
=
_

O
un

<t Iy OO0
©Q - LNeA— COLNDTOD

{EEEEE%%%@E%

POp
418

1}
=

oo

— o~ D NI O~ O G100 LAMNOOOMODM LN — gy ery
O g e0NEe0c000e00000CI00LN LI OLNLALALALNONANeNMNNONSEoN: - ILNen: Ly

NI O OO0

L OO0 OO0 LO<t
[Tpltalls TallallollaNe s Lo bt S ~¢ e i e T e e s TR S us AS RS B A A S

[=3
o

o
=3

[=3
—Lu

POa
N =658

Eﬁ%@ﬁ%ﬁﬁ%ﬁ%ﬁﬁ%ﬁ%ﬁﬁﬁ%@

60

100 80

Linkage distance Linkage distance

Linkage distance

Linkage distance

‘s meanhnh

bad taimdim

91

7

22

AN S Arenile PPC0EBOO ST

-9
X
®
£
—
-
L

Do) FMNOE XY

21

99 100

98

97

23 94 95

92



Supplementary Figure 12: Representation of images in non-face-selective neurons. (A) All stimuli
were clustered based on Z-score normalized spiking responses averaged across monkeys. Dissimilarity
matrices were created with pairwise Euclidean distances between responses for the stimuli. Using
Ward’'s method, hierarchical clustering was performed on these matrices. The numbers of non-face-
selective neurons per face patch are indicated in the top left corners. Numbers of the stimuli are color-
coded according to their categories (B) Stimuli and their corresponding numbers from the clusters. —
Related to Figure 6.



Supplemental Tables

Supplementary Table 1: Neural populations and their properties in face patches POa, POp, PA

and AM
POa POp RH POp LH PA AM
Proportion of neurons with significant one-way anova between categories
FS VD FS VD FS VD FS VD FS VD

M13 88% 54% 75% 43%

M18 94% 73% 84% 64% 82%  34%

M57 93% 83% 73% 52% 67% 39% 60% 22% 100% 88%

Total number of visually responsive neurons

M13 273 109

M18 402 219 321

M57 267 186 202 244 218
Number of face-selective neurons

M13 88 (32%) 48 (44%)

M18 120 (30%) 100 (46%) 78 (24%)

M57 75 (28%) 89 (48%) 61 (30%) 15 (6%) 95 (44%)
Number of neurons with FS| > 0.33

M13 140 (51%) 76 (70%)

M18 163 (41%) 148 (68%) 120 (37%)

M57 113 (42%) 146 (78%) 153 (76%) 49 (20%) 164 (75%)
Number of neurons with FSI < -0.33

M13 56 (21%) 19 (17%)

M18 109 (27%) 24 (11%) 12 (4%)

M57 94 (34%) 27 (15%) 29 (14%) 81 (33%) 18 (8%)
Number of neurons with BSI > 0.33

M13 55 (20%) 29 (27%)

M18 82 (20%) 53 (24%) 9 (3%)

M57 114 (43%) 30 (16%) 37 (18%) 16 (7%) 64 (29%)

FS denotes the face-selective neural population, and VD denotes the whole population of visually
responsive neurons, including the face-selective neurons. Percentages next to the number of face-
selective neurons, and next to the number of neurons with FSI > 0.33, FSI < -0.33 and BSI > 0.33, are
the percentages of neurons relative to the whole visually responsive neural population of that patch in
that monkey. LH and RH indicate the left and right hemisphere.



Supplementary Table 2: Receptive field properties in face patches POa, POp, PA and AM

POa POa POa POp POp POp POp PA PA AM
M13 M18 M57 M13 M18 M57 MS57 M18 MS7  M5S7
LH RH

Number of FS neurons 82 97 63 32 85 44 71 68 9 81
Number of non-FS neurons 218 275 158 78 172 174 146 215 235 89

Median max. net spike rate of 13 20 12 8 12 18 21 27 21 15
FS neurons (spks/s)

1stand 3 quartile of max. net
spike rate of FS neurons 8-19 8-30 8-17 6-12 6-16
(spks/s)
Median max. net spike rate of
non-FS neurons (spks/s)
18t and 3 quartile of max. net

13- 15-  10- 14- 10-
22 28 33 32 21

8 9 11 5 7 12 13 21 16 9

spike rate of non-FS neurons | 5-11 6-15 7-15 39 59 917 9-18 12‘3 1211' 6-12
(spks/s)

, .

% FS neurc:cns preferring the 33 61 27 29 38 0 10 9 11 20
ovea

— .

% non-FS neurons preferring 10 24 10 9 13 3 2 2 4 15
the fovea

Median RF size ofall FS | g 5. 74. goo g4° 90° 87° 99° 99° 95 91°
neurons

Median RF size of SUFS | g 70 780 g5° 820 90° 85 91° 18 | g
neurons

Median RF size of MUFS | g g0 740 g90° 12 91° 8@ 192 970 g5 g1°
neurons

Median RF size of all non-FS | ;5. 740 g40 g3° gg° 58 68 94° 7.2° 63°
neurons

Median RF size of SUnon-FS | 750 g0 goo g3° 63° 57° 72° 92° 57° 53°
neurons

Median RF size of MUNON-FS | 7 50 750 870 g4° 69° 59° 66° 96° 7.3° 64°
neurons

% underestimated FS neurons 82 60 78 84 82 68 65 99 89 85

0, I -
%ounderestimatednon-FS | gy g7 94 92 90 91 74 99 91 80
neurons

FS denotes face-selective neurons, and non-FS are the non-face-selective visually responsive neurons.
LH and RH indicate the left and right hemisphere. SU and MU indicate single- and multi-units.



