Supplementary Material

Individual V1 surfaces

[Figure 1 about here.]

Table S1shows the surface area computed from the reconstruction of the entiex éar each hemi-
sphere as well as the surface area of V1. The mean and standartiothewfaotal cortical surface areas
agree with previous reportsiénery and Mayhewl989 Barta and Dazzgr2003, as do the estimates for
V1 surface areaStensaas et all974 Andrews et al.1997).

Consistent with the results of previous studies, the surface area ofris Wy a factor of more than two
among individuals. The V1 atlas presented here exhibits very little variabiliggesting that this surface-
based registration method compensates for surface area differéndegestigate this the relative expansion
ratio of V1 was computed as the ratio of the surface area of V1 on theisph&srface representation after
registration to the pre-registration surface area. The resulting relaipansion ratios for each hemisphere

are shown in the rightmost column of Tal8é&.

[Table 1 about here.]

Comparison the deviation of the individual V1 surface area from the méarthe relative expansion
ratios observed here reveals a clear trend for smaller V1 to expand rgged V4L to contract during reg-
istration. This was confirmed by a regression analysis of the deviation gahsion ratiosr€ = 0.45,

p < 0.001).

Atlas generalization

To determine the amount of variability in the location of V1 when individuals egéstered to a template
that was not generated from the same subject pool, the surfacestrected from the whole-brain scans

of the ex vivo hemispheres were registered to an existing template generated from 4@ Hatigp human



hemispheresHischl et al, 1999. The location of V1 for each individual was mapped in the template space,

and the quality of alignment was taken to represent the degree of geagaoatliaf the atlas.

Spatial probability maps for V1 following surface registration of eaghvivo surface to then vivo
template are shown in Figui®2. The spread of V1 is very similar to that observed when registering to
the template generated froex vivo subjects. The similarity measures confirmed a comparable level of
variability for each hemisphere, with a kernel size of 5.25 mm, a percentiiguof 435%, a Jaccard
coefficient of 048, and a percent overlap of 386 for the left hemispheres and a kernel size of 6.5 mm,
a percent blurring of 58%, a Jaccard coefficient of 34, and a percent overlap of 826 for the right

hemispheres.

[Figure 2 about here.]

Despite slightly increased variability, the atlas still exhibits low prediction erroerwregistered to
subjects not used to create the registration template. Interestingly, the babgkinent was observed at a
quite high value of\g = 10.0 for both the left and right hemispheres. The valud gfwas similar to that

found in the optimal parameters value searchB:far the left hemispheres anddfor the right hemispheres.

V1 probabilistic atlas with the commonly used parameter values

A probabilistic atlas of V1 was built using the commonly employed parameter valugg = 0.1 and
Aa = 0.2 instead of the optimal parameters determined here. The resulting V1 atlawisistigureS3and
appears qualitatively to be of lower alignment quality than the atlas preseatedwhich is in agreement

with the lower computed alignment quality measures.

[Figure 3 about here.]

Calcarine sulcus probabilistic atlas

A probabilistic atlas of the calcarine sulcus was built using the same sudgistrations used to build the

V1 atlas. Figures4shows the resulting calcarine atlas resulting from registration to the templateaggsh
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from theex vivo hemispheres.

[Figure 4 about here.]

Effect of neurological disease

It is well known that cortical gray matter atrophy is associated with both A 0ni, 1996 De Leon et al.
1997 Jack et al. 1997 and HD {fonsattel and DiFiglia1998 Halliday et al, 1998. However, due to
the difficulty of measuring cortical area boundaries previous MRI sturfiesth diseases have focused on
local atrophy, either addressing cortical thinnigakerson et al.2001% Rosas et a] 2002 2009 or a local

measure of gray matter densifijiompson et al.1998 Janke et a).200% Thompson et al2003.

The subjects from which the ten right hemispheres were obtained includeiddividuals that had no
history of neurological disease, one individual diagnosed with AD etimdividuals diagnosed with HD,
and one individual for which no information regarding history of neugalal disease was available. Of the
left hemisphere group five individuals had no history of neurologicaatdie, one individual was diagnosed
with AD, two individuals were diagnosed with HD, and for two individuals nimimation regarding history
of neurological disease was available. To determine if neurologicalstigesd an effect on V1 alignment,
the similarity measures were computed for each of the 252 possible grofips ofdividuals. The results
were then sorted in descending order of alignment quality for each neeaswut the rank of the group of all

diseased individuals (including the individual(s) for which disease stassumknown) was noted.

Table S2 shows the similarity measure values for the all-diseased group comparedreémevalue
over all possible groupings of five individuals for both hemispherears¢gly. For the right hemispheres,
the all diseased group exhibits V1 alignment quality near the low end of tlge fan each similarity mea-
sure. The all diseased group shows particularly low alignment qualitydiaremt overlap. This suggests
that V1 alignment quality would be greater than that reported here if all thipas for which the right
hemispheres were obtained had no history of neurological diseaseevidQwhe all diseased group for the
left hemispheres exhibited no effect of disease, with the rank of the &asksl group near the middle of
the range for each similarity measure. This may explain the overall greataligfiment quality observed

for the left hemispheres.



[Table 2 about here.]

Here, no consistent effect of disease on V1 alignment quality wasaukeFor the left hemispheres,
disease state had no effect on alignment quality, while alignment quality wa® viar right hemispheres
with a history of disease. It is important to note that even if disease haswg ®ffect on area location, the
results presented here would actuallyderestimatéhe variability in the normal population. Because the
conclusions of the present study indicate low variability in the location of yding diseased individuals
in the subject pool will not create a spurious result. However, we dchaeé sufficient data to make

statements regarding the effect of AD or HD on the alignment quality of Viative
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