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Supplementary Text

Alzheimer’s Disease Neuroimaging Initiative: group members
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Executive Committee, Informatics Core Leader); Laurel Beckett, PhD (UC Davis, Executive
Committee, Biostatistics Core Leader); Robert C. Green, MD, MPH (Brigham and Women’s
Hospital, Harvard Medical School, Executive Committee and Chair of Data and Publication
Committee); Andrew J. Saykin, PsyD (Indiana University, Executive Committee, Genetics
Core Leader); John Morris, MD (Washington University St. Louis, Executive Committee,
Neuropathology Core Leader); Leslie M. Shaw (University of Pennsylvania, Executive
Committee, Biomarkers Core Leader); Enchi Liu, PhD (Janssen Alzheimer Immunotherapy,
ADNI 2 Private Partner Scientific Board Chair); Tom Montine, MD, PhD (University of
Washington) ; Ronald G. Thomas, PhD (UC San Diego); Michael Donohue, PhD (UC San
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PhD, MRCPath (Washington University St. Louis); Erin Householder (Washington University
St. Louis); Lisa Taylor Reinwald, BA, HTL (Washington University St. Louis); Virginia Lee,
PhD, MBA (UPenn School of Medicine); Magdalena Korecka, PhD (UPenn School of
Medicine); Michal Figurski, PhD (UPenn School of Medicine); Karen Crawford (USC); Scott
Neu, PhD (USC); Tatiana M. Foroud, PhD (Indiana University); Steven Potkin, MD UC (UC
Irvine); Li Shen, PhD (Indiana University); Faber Kelley, MS, CCRC (Indiana University);
Sungeun Kim, PhD (Indiana University); Kwangsik Nho, PhD (Indiana University); Zaven
Kachaturian, PhD (Khachaturian, Radebaugh & Associates, Inc and Alzheimer’s
Association’s Ronald and Nancy Reagan’s Research Institute); Richard Frank, MD, PhD
(General Electric); Peter J. Snyder, PhD (Brown University); Susan Molchan, PhD (National
Institute on Aging/ National Institutes of Health); Jeffrey Kaye, MD (Oregon Health and
Science University); Joseph Quinn, MD (Oregon Health and Science University); Betty Lind,
BS (Oregon Health and Science University); Raina Carter, BA (Oregon Health and Science
University); Sara Dolen, BS (Oregon Health and Science University); Lon S. Schneider, MD
(University of Southern California); Sonia Pawluczyk, MD (University of Southern
California); Mauricio Beccera, BS (University of Southern California); Liberty Teodoro, RN



(University of Southern California); Bryan M. Spann, DO, PhD (University of Southern
California); James Brewer, MD, PhD (University of California San Diego); Helen
Vanderswag, RN (University of California San Diego); Adam Fleisher, MD (University of
California San Diego); Judith L. Heidebrink, MD, MS (University of Michigan); Joanne L.
Lord, LPN, BA, CCRC (University of Michigan); Ronald Petersen, MD, PhD (Mayo Clinic,
Rochester); Sara S. Mason, RN (Mayo Clinic, Rochester); Colleen S. Albers, RN (Mayo
Clinic, Rochester); David Knopman, MD (Mayo Clinic, Rochester); Kris Johnson, RN (Mayo
Clinic, Rochester); Rachelle S. Doody, MD, PhD (Baylor College of Medicine); Javier
Villanueva Meyer, MD (Baylor College of Medicine); Munir Chowdhury, MBBS, MS
(Baylor College of Medicine); Susan Rountree, MD (Baylor College of Medicine); Mimi
Dang, MD (Baylor College of Medicine); Yaakov Stern, PhD (Columbia University Medical
Center); Lawrence S. Honig, MD, PhD (Columbia University Medical Center); Karen L. Bell,
MD (Columbia University Medical Center); Beau Ances, MD (Washington University, St.
Louis); John C. Morris, MD (Washington University, St. Louis); Maria Carroll, RN, MSN
(Washington University, St. Louis); Sue Leon, RN, MSN (Washington University, St. Louis);
Erin Householder, MS, CCRP (Washington University, St. Louis); Mark A. Mintun, MD
(Washington University, St. Louis); Stacy Schneider, APRN, BC, GNP (Washington
University, St. Louis); Angela Oliver, RN, BSN, MSG ; Daniel Marson, JD, PhD (University
of Alabama Birmingham); Randall Griffith, PhD, ABPP (University of Alabama
Birmingham); David Clark, MD (University of Alabama Birmingham); David Geldmacher,
MD (University of Alabama Birmingham); John Brockington, MD (University of Alabama
Birmingham); Erik Roberson, MD (University of Alabama Birmingham); Hillel Grossman,
MD (Mount Sinai School of Medicine); Effie Mitsis, PhD (Mount Sinai School of Medicine);
Leyla deToledo-Morrell, PhD (Rush University Medical Center); Raj C. Shah, MD (Rush
University Medical Center); Ranjan Duara, MD (Wien Center); Daniel Varon, MD (Wien
Center); Maria T. Greig, HP (Wien Center); Peggy Roberts, CNA (Wien Center); Marilyn
Albert, PhD (Johns Hopkins University); Chiadi Onyike, MD (Johns Hopkins University);
Daniel D’Agostino 11, BS (Johns Hopkins University); Stephanie Kielb, BS (Johns Hopkins
University); James E. Galvin, MD, MPH (New York University); Dana M. Pogorelec (New
York University); Brittany Cerbone (New York University); Christina A. Michel (New York
University); Henry Rusinek, PhD (New York University); Mony J de Leon, EdAD (New York
University); Lidia Glodzik, MD, PhD (New York University); Susan De Santi, PhD (New
York University); P. Murali Doraiswamy, MD (Duke University Medical Center); Jeffrey R.
Petrella, MD (Duke University Medical Center); Terence Z. Wong, MD (Duke University
Medical Center); Steven E. Arnold, MD (University of Pennsylvania); Jason H. Karlawish,
MD (University of Pennsylvania); David Wolk, MD (University of Pennsylvania); Charles D.
Smith, MD (University of Kentucky); Greg Jicha, MD (University of Kentucky); Peter Hardy,
PhD (University of Kentucky); Partha Sinha, PhD (University of Kentucky); Elizabeth Oates,
MD (University of Kentucky); Gary Conrad, MD (University of Kentucky); Oscar L. Lopez,
MD (University of Pittsburgh); MaryAnn Oakley, MA (University of Pittsburgh); Donna M.
Simpson, CRNP, MPH (University of Pittsburgh); Anton P. Porsteinsson, MD (University of
Rochester Medical Center); Bonnie S. Goldstein, MS, NP (University of Rochester Medical
Center); Kim Martin, RN (University of Rochester Medical Center); Kelly M. Makino, BS
(University of Rochester Medical Center); M. Saleem Ismail, MD (University of Rochester
Medical Center); Connie Brand, RN (University of Rochester Medical Center); Ruth A.
Mulnard, DNSc, RN, FAAN (University of California, Irvine); Gaby Thai, MD (University of



California, Irvine); Catherine Mc Adams Ortiz, MSN, RN, A/GNP (University of California,
Irvine); Kyle Womack, MD (University of Texas Southwestern Medical School); Dana
Mathews, MD, PhD (University of Texas Southwestern Medical School); Mary Quiceno, MD
(University of Texas Southwestern Medical School); Ramon Diaz Arrastia, MD, PhD
(University of Texas Southwestern Medical School); Richard King, MD (University of Texas
Southwestern Medical School); Myron Weiner, MD (University of Texas Southwestern
Medical School); Kristen Martin Cook, MA (University of Texas Southwestern Medical
School); Michael DeVous, PhD (University of Texas Southwestern Medical School); Allan 1.
Levey, MD, PhD (Emory University); James J. Lah, MD, PhD (Emory University); Janet S.
Cellar, DNP, PMHCNS BC (Emory University); Jeffrey M. Burns, MD (University of
Kansas, Medical Center); Heather S. Anderson, MD (University of Kansas, Medical Center);
Russell H. Swerdlow, MD (University of Kansas, Medical Center); Liana Apostolova, MD
(University of California, Los Angeles); Kathleen Tingus, PhD (University of California, Los
Angeles); Ellen Woo, PhD (University of California, Los Angeles); Daniel H.S. Silverman,
MD, PhD (University of California, Los Angeles); Po H. Lu, PsyD (University of California,
Los Angeles); George Bartzokis, MD (University of California, Los Angeles); Neill R Graff
Radford, MBBCH, FRCP (London) (Mayo Clinic, Jacksonville); Francine Parfitt, MSH,
CCRC (Mayo Clinic, Jacksonville); Tracy Kendall, BA, CCRP (Mayo Clinic, Jacksonville);
Heather Johnson, MLS, CCRP (Mayo Clinic, Jacksonville); Martin R. Farlow, MD (Indiana
University); Ann Marie Hake, MD (Indiana University); Brandy R. Matthews, MD (Indiana
University); Scott Herring, RN, CCRC (Indiana University); Cynthia Hunt, BS, CCRP
(Indiana University); Christopher H. van Dyck, MD (Yale University School of Medicine);
Richard E. Carson, PhD (Yale University School of Medicine); Martha G. MacAvoy, PhD
(Yale University School of Medicine); Howard Chertkow, MD (McGill Univ., Montreal
Jewish General Hospital); Howard Bergman, MD (McGill Univ., Montreal Jewish General
Hospital); Chris Hosein, Med (McGill Univ., Montreal Jewish General Hospital); Sandra
Black, MD, FRCPC (Sunnybrook Health Sciences, Ontario); Dr Bojana Stefanovic
(Sunnybrook Health Sciences, Ontario); Curtis Caldwell, PhD (Sunnybrook Health Sciences,
Ontario); Ging Yuek Robin Hsiung, MD, MHSc, FRCPC (U.B.C. Clinic for AD & Related
Disorders); Howard Feldman, MD, FRCPC (U.B.C. Clinic for AD & Related Disorders);
Benita Mudge, BS (U.B.C. Clinic for AD & Related Disorders); Michele Assaly, MA Past
(U.B.C. Clinic for AD & Related Disorders); Andrew Kertesz, MD (Cognitive Neurology St.
Joseph’s, Ontario); John Rogers, MD (Cognitive Neurology St. Joseph’s, Ontario); Dick
Trost, PhD (Cognitive Neurology St. Joseph’s, Ontario); Charles Bernick, MD (Cleveland
Clinic Lou Ruvo Center for Brain Health); Donna Munic, PhD (Cleveland Clinic Lou Ruvo
Center for Brain Health); Diana Kerwin, MD (Northwestern University); Marek Marsel
Mesulam, MD (Northwestern University); Kristine Lipowski, BA (Northwestern University);
Chuang Kuo Wu, MD, PhD (Northwestern University); Nancy Johnson, PhD (Northwestern
University); Carl Sadowsky, MD (Premiere Research Inst (Palm Beach Neurology)); Walter
Martinez, MD (Premiere Research Inst (Palm Beach Neurology)); Teresa Villena, MD
(Premiere Research Inst (Palm Beach Neurology)); Raymond Scott Turner, MD, PhD
(Georgetown University Medical Center); Kathleen Johnson, NP (Georgetown University
Medical Center); Brigid Reynolds, NP (Georgetown University Medical Center); Reisa A.
Sperling, MD (Brigham and Women’s Hospital); Keith A. Johnson, MD (Brigham and
Women’s Hospital); Gad Marshall, MD (Brigham and Women’s Hospital); Meghan Frey
(Brigham and Women’s Hospital); Jerome Yesavage, MD (Stanford University); Joy L.



Taylor, PhD (Stanford University); Barton Lane, MD (Stanford University); Allyson Rosen,
PhD (Stanford University); Jared Tinklenberg, MD (Stanford University); Marwan N.
Sabbagh, MD (Banner Sun Health Research Institute); Christine M. Belden, PsyD (Banner
Sun Health Research Institute); Sandra A. Jacobson, MD (Banner Sun Health Research
Institute); Sherye A. Sirrel, MS (Banner Sun Health Research Institute); Neil Kowall, MD
(Boston University); Ronald Killiany, PhD (Boston University); Andrew E. Budson, MD
(Boston University); Alexander Norbash, MD (Boston University); Patricia Lynn Johnson,
BA (Boston University); Thomas O. Obisesan, MD, MPH (Howard University); Saba
Wolday, MSc (Howard University); Joanne Allard, PhD (Howard University); Alan Lerner,
MD (Case Western Reserve University); Paula Ogrocki, PhD (Case Western Reserve
University); Leon Hudson, MPH (Case Western Reserve University); Evan Fletcher, PhD
(University of California, Davis Sacramento); Owen Carmichael, PhD (University of
California, Davis Sacramento); John Olichney, MD (University of California, Davis
Sacramento); Charles DeCarli, MD (University of California, Davis Sacramento); Smita
Kittur, MD (Neurological Care of CNY); Michael Borrie, MB ChB (Parkwood Hospital); T Y
Lee, PhD (Parkwood Hospital); Dr Rob Bartha, PhD (Parkwood Hospital); Sterling Johnson,
PhD (University of Wisconsin); Sanjay Asthana, MD (University of Wisconsin); Cynthia M.
Carlsson, MD (University of Wisconsin); Steven G. Potkin, MD (University of California,
Irvine BIC); Adrian Preda, MD (University of California, Irvine BIC); Dana Nguyen, PhD
(University of California, Irvine BIC); Pierre Tariot, MD (Banner Alzheimer’s Institute);
Adam Fleisher, MD (Banner Alzheimer’s Institute); Stephanie Reeder, BA (Banner
Alzheimer’s Institute); Vernice Bates, MD (Dent Neurologic Institute); Horacio Capote, MD
(Dent Neurologic Institute); Michelle Rainka, PharmD, CCRP (Dent Neurologic Institute);
Douglas W. Scharre, MD (Ohio State University); Maria Kataki, MD, PhD (Ohio State
University); Anahita Adeli, MD (Ohio State University); Earl A. Zimmerman, MD (Albany
Medical College); Dzintra Celmins, MD (Albany Medical College); Alice D. Brown, FNP
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Santulli, MD (Dartmouth Hitchcock Medical Center); Tamar J. Kitzmiller (Dartmouth
Hitchcock Medical Center); Eben S. Schwartz, PhD (Dartmouth Hitchcock Medical Center);
Kaycee M. Sink, MD, MAS (Wake Forest University Health Sciences); Jeff D. Williamson,
MD, MHS (Wake Forest University Health Sciences); Pradeep Garg, PhD (Wake Forest
University Health Sciences); Franklin Watkins, MD (Wake Forest University Health
Sciences); Brian R. Ott, MD (Rhode Island Hospital); Henry Querfurth, MD (Rhode Island
Hospital); Geoffrey Tremont, PhD (Rhode Island Hospital); Stephen Salloway, MD, MS
(Butler Hospital); Paul Malloy, PhD (Butler Hospital); Stephen Correia, PhD (Butler
Hospital); Howard J. Rosen, MD (UC San Francisco); Bruce L. Miller, MD (UC San
Francisco); Jacobo Mintzer, MD, MBA (Medical University South Carolina); Kenneth Spicer,
MD, PhD (Medical University South Carolina); David Bachman, MD (Medical University
South Carolina); Elizabether Finger, MD (St. Joseph’s Health Care); Stephen Pasternak, MD
(St. Joseph’s Health Care); Irina Rachinsky, MD (St. Joseph’s Health Care); John Rogers, MD
(St. Joseph’s Health Care); Andrew Kertesz, MD (St. Joseph’s Health Care); Dick Drost, MD
(St. Joseph’s Health Care); Nunzio Pomara, MD (Nathan Kline Institute); Raymundo
Hernando, MD (Nathan Kline Institute); Antero Sarrael, MD (Nathan Kline Institute); Susan
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Supplementary Results

Algorithmically determined sulcal depth vs. post-mortem values

To relate algorithmically determined depth (Methods) (75) of posteromedial (PMC) sulci in- vivo
compared to previously published manual depths of PMC sulci in post-mortem samples, we
compared the ranges of algorithmically determined sulcal depth values (in mm) in the present
study to post-mortem depth values (in mm) collected by Ono et al. (46). In their work, Ono and
colleagues (46) analyzed the sulcal anatomy of 25 autopsy specimens (sex and age information
was not available). Of interest to the present study, the authors computed the depth ranges of three
PMC sulci analyzed in the present work: the marginal ramus of the cingulate sulcus (mcgs),
splenial sulcus (spls), and parieto-occipital suclus (pos) (46). By comparing the range of the sulcal
depths of the mcgs, spls, and pos (in a subset of 25 participants in each sample), we found that the
algorithmically determined depth values coincided with the range of values obtained by Ono et al.
(46) in the left (mcgs = 2-17, spls = 3-13, pos = 12-33) and right hemisphere (mcgs = 4-21, spls =
2-18, pos = 17-40) in both the discovery (left: mcgs = 12.1-18.4, spls = 7.6-14.9, pos = 15.4-23.6;
right: mcgs = 11.7-17.3, spls = 6.4-14, pos = 17.4-25.8) and replication (left: mcgs = 12-18.6, spls
=9.7-16.1, pos = 11.9-23.6; right: mcgs = 6.9-17.6, spls = 6.3-13.9, pos = 15.2-24.3) samples. This

supports the accuracy of the depth estimations obtained by the algorithm on PMC sulci.

PMC sulci are morphologically distinct
To statistically compare the raw depths (in mm) of every PMC sulcus, we ran 2-way ANOVAs
with sulcus (// PMC sulci) and hemisphere (left, right) as factors for both the discovery and

replication samples.



Discovery sample: We observed a main effect of sulcus (F(10, 706) = 268.58, p < 0.001, n?G =
0.79) and a trending effect of hemisphere (F(1, 706) = 3.67, p = 0.056, n>G = 0.005), in which
sulci in the left hemisphere were deeper (Fig. S2A). Post hoc tests on the former effect revealed
three takeaways regarding the PRC sulci. First, the three prcus sulci were the shallowest of the
PRC sulci, but deeper on average than the putative PCC tertiary sulci (p-values < 0.001, Tukey’s
adjustment; Fig. S2A). Second, the prcus-p was shallower than prcus-i and prcus-a (p-values <
0.001), while prcus-i and prcus-a had comparable depths (p > 0.05, Tukey’s adjustment; Fig.

S2A). Third, the prculs was shallower than the pos (p < 0.001, Tukey’s adjustment; Fig. S2A).

Replication sample: Once again, main effects of sulcus (F(10, 702) = 302.94, p < 0.001, n°G =
0.81) and hemisphere were observed (F(1, 702) =19.83, p <0.001, n?G = 0.03). For the latter main
effect, the PMC sulci were once again deeper in the left hemisphere on average (Fig. S2B). Post
hoc tests on the former main effect confirmed the three main findings in the discovery sample (Fig.
S2B). Lastly, there was an interaction between sulcus and hemisphere (F(10, 702) =2.17, p =0.02,
NG = 0.03). Post hoc analyses indicated that the effect was driven by the mcgs and prcus-a being

significantly deeper in the left hemisphere (p-values < 0.05, Tukey’s adjustment; Fig. S2B).



Connectivity fingerprints of the ifrms and spls differ by hemisphere

In addition to the sulcus x network interaction discussed in the main text, we also observed a sulcus
x network x hemisphere interaction in both samples (discovery: F(5, 175) =3.27, p = 0.007, n12G
= 0.02; replication: F(5, 165) =8.51, p < 0.001, n2G = 0.04). In the discovery sample, 1) the ifims
overlapped more with DMN-a in the left hemisphere than the right (p = 0.002, Tukey's adjustment;
Fig. 4B, left), ii) the spls with the CCN-b in the right hemisphere than the left (p = 0.002, Tukey's
adjustment; Fig. 4B, left), and iii) the spls with the DMN-b in the left hemisphere than the right (p
<0.001, Tukey's adjustment; Fig. 4B, right). These three findings were replicated in the replication
sample (p-values < 0.001, Tukey's adjustment; Fig. S9); however, the ifrms also overlapped more
with CCN-c in the right hemisphere than the left (p < 0.001, Tukey's adjustment; Fig. S9; see Fig.

S10 for the connectivity profiles of the ifrms and spls in all participants in the replication sample).

The three prcus components are functionally distinct from each other

Since this was the first time that three separate prcus sulcal components were defined within every
hemisphere in a large sample, we tested if these sulci were also distinguishable based on their
functional connectivity profiles. Thus, we ran a 3-way repeated measures ANOVA with sulcus
(prcus-p, prcus-i, prcus-a), network (17 resting-state networks) (42), and hemisphere (left, right)

as factors.

Discovery sample: We observed an interaction between sulcus and network (F(32, 1120) = 27.98,
p <0.001, n’G = 0.13). Post hoc tests indicated that these three sulci differed in their overlap with
the different default mode subnetworks. On the one hand, these sulci show a posterior to anterior

decrease in the amount of overlap with DMN-a (p-values < 0.001, Tukey’s adjustment; Fig.



S11A). On the other hand, the three prcus show a posterior to anterior increase in overlap with
DMN-c (p-values < 0.01, Tukey’s adjustment; Fig. S11A). Each sulcus also overlapped with other
networks that were not shared with the other two sulci (Fig. S11A). Prcus-p also overlapped with
CCN-b (p-values < 0.001, Tukey’s adjustment). Prcus-i and prcus-a both overlapped more with
dorsal attention network A than prcus-p (p-values < 0.001, Tukey’s adjustment). Prcus-a also
overlapped more with somatomotor network A (p-values < 0.01, Tukey’s adjustment) and ventral
attention network B (p-values < 0.001, Tukey’s adjustment) than the other two prcus components,
as well as overlapped more with ventral attention network A (p = 0.001, Tukey’s adjustment) and
visual network B (p = 0.03, Tukey’s adjustment) than prcus-p. Altogether, the three prcus are

functionally dissociable.

Replication sample: Here we also observed a sulcus x network interaction (F(32, 1056) =27.34, p
<0.001, 1’G = 0.2). Post hoc tests revealed somewhat similar relationships to those observed in
the discovery sample. Similar to the discovery sample, these sulci showed a posterior to anterior
decrease in DMN-a overlap and a posterior to anterior increase in overlap with DMN-c (p-values
< 0.001, Tukey’s adjustment; Fig. S11B). Each sulcus also overlapped with other networks than
the DMN (Fig. S11B). Prcus-a overlapped more with CCN-b than prcus-i (p = 0.04, Tukey’s
adjustment). Furthermore, prcus-a overlapped more with ventral attention network A, ventral
attention network B, and visual network B than the other two sulci (p- values < 0.01, Tukey’s
adjustment). Finally, prcus-i and prcus-a overlapped more with dorsal attention network A than

preus-p (p-values < 0.05, Tukey’s adjustment).



The ifrms as a functional landmark: Additional parcellations and meta-analyses
Documenting structure-function relationships is important for understanding how the brain
organizes functional information (maps, networks, regions) in a predictable manner or not relative
to the folding of the cerebral cortex. Yet it is equally as important to know the conditions in which
a documented structure-function relationship no longer occurs. For example, the reader may ask:
Is this structure-function relationship specific to the parcellation by Kong and colleagues (42) or
to analyses performed in individual participants? In other words, does the structure-function
relationship generalize to other parcellations and other types of analyses? To address these
concerns, we implemented a two-fold approach. First, to test if the ifrms-functional
correspondence was specific to the parcellation by Kong and colleagues (42), we defined the same
sulci in PCC and PRC in individuals from the Midnight Scan Club (MSC; see Fig. S12 for the 192
sulcal definitions across these participants) (43) and calculated connectivity fingerprints of the
ifrms and spls in each MSC participant with the goal of testing if the structure-function relationship
documented in the HCP participants would generalize to MSC participants and different network
parcellations compared to those of Kong et al. (42) used in our initial analyses (Fig. S13A).
Second, we tested if this structure-function relationship also generalized to group or meta-analyses.
This two-fold approach revealed that our results generalize to a different parcellation in
individual participants. Specifically, after defining all PCC and PRC sulci in each MSC participant,
we calculated the dice coefficient between the following regions that were cortically proximal to
the ifrms and spls: (1) Fronto-Parietal (FP), (2) Default Mode (DM), (3) Parietal Memory (PM),
(4) Contextual (C), (5) Cingulo-Opercular (CO), and (6) Salience (S). We report three main
findings. First, we could identify the ifrms in every MSC participant (Fig. S12). Second, we

replicate our main findings that the spls overlaps with a hub of the default mode network, while



the ifrms more frequently overlaps with regions neighboring the default mode hub—in this case,
FP or PM regions. Specifically, a 3-way repeated-measures ANOVA with hemisphere (LH, RH),
network (FP, DM, PM, C, CO, S), and sulcus (ifrms, spls) again revealed a sulcus x network
interaction (F(5,45)=10.23, p < 0.001, n>G = 0.22) in which the ifims overlapped more with the
PM and FP than did the sp/s (p <0.001, Tukey's adjustment), while the spls overlapped consistently
more with the DM than did the ifims (p < 0.001, Tukey's adjustment; Fig. S13B). Third, as in our
original analyses (Figs. S8 and S10), there are also individual differences in this structure-function
correspondence in the MSC (Figs. S13 and S14). In some individuals, the structure-function
correspondence between the ifrms and a small functional region neighboring a large hub of the
DM is extremely strong, with a high dice coefficient; in others, the correspondence is weaker,
reflecting the high individual variability in this parcellation. Most prominently, the FP node in
PCC has extensive inter- and intra-participant variability in its size and presence (Figure S13) (43,
82). For example, some lack this node in both hemispheres (e.g., MSC07 and MSCO08), while
others have it in one (e.g., MSCO1 and MSC10) or both (e.g., MSC02 and MSC09) hemispheres.
When present, this node can range in size from small (e.g., MSCO03 and MSCO06) to large (e.g.,
MSCO02 and MSC09). Thus, an immediate goal of future work will be to identify anatomical,
functional, and potentially cognitive factors that contribute to the variability of this structure-
function relationship across individuals.

This two-fold approach also revealed that our results are not specific to analyses conducted
at the level of individual participants, but rather extend to both group and meta-analyses. In terms
of group analyses (Fig. S25B), the ifims identified on the FreeSurfer average surface (fsaverage)
is situated within area 23d, as identified using multimodal criteria averaged across two separate

splits of hundreds of participants from Glasser and colleagues (44). In terms of meta-analyses, we



projected maps for "cognitive control," "frontoparietal," and "default mode" from Neurosynth (40)
to the MNI2009b surface, as these maps mirrored the labels used to describe the regions identified
in our analyses in individual participants. Mirroring our individual and group analyses, the ifims
(see Fig. S15A for the position of ifrms on MNI2009b surface) co-localized with a small cognitive
control cluster that overlapped with a frontoparietal cluster (more so with uniformity vs.
association tests) that was ventral to, and much smaller than, the default mode region (Fig. S15B).
These analyses indicate that this structure-function coupling extends to over 1,000 studies and is
independent of the term used to refer to this region.

Directly related to this, a recent preprint showed that this cortical locus underneath the
mcgs has little agreement across researchers regarding network membership (45). Thus, we also
considered a combinatory meta-analysis across the association terms suggested by the authors
(cognitive control, frontoparietal, executive, demand (proxy for multiple demand), and domain
general). Once again, there was a focal cluster neighboring the DM hub that overlapped with the
ifrms, with variable convergence across these terms depending on whether association or
uniformity tests were performed (Fig. S15C).

Altogether, these analyses indicate that the ifirms co-localizes with a focal, functional
region neighboring a large hub of the default mode network consistently across parcellations in
individual participants, as well as group analyses averaged across hundreds of participants and
meta-analyses averaged across hundreds of studies. This structural-functional coupling
generalized across analysis types (individual participant analyses, as well as group and meta-
analyses) and different functional parcellations of PCC. Complementing this consistency, the
variability we observed may reflect individual differences in the location and morphology of the

ifrms relative to recently identified connector “hubs” that integrate information between cognitive



control and default mode networks or between different cognitive control networks, which would
be critical for integrating information between networks (60). Thus, this variability may further
suggest that the small functional regions overlapping the ifrms may contain subpopulations of
neurons that vary in their task-active and task-negative activity levels, which can be tested in future

research.

Inframarginal cortical indentations in Old World monkeys, New World monkeys,

and non- human hominoids: From dimple to tertiary sulcus

To determine if the cortical indentations below the mcgs were also present beyond our in vivo
chimpanzee and human hemispheres, we leveraged Retzius’ classic atlas (8/) that contained
photographs of post-mortem brains from Old and New World monkeys, as well as a variety of
non-human hominoids (gorillas, orangutans, and chimpanzees). Here, we found that a shallow
dimple (which we refer to as an inframarginal dimple, ifirmd) was also variably present in 63.83%
(30/47) of Old World monkey hemispheres and 40% (4/10) of New World monkey hemispheres,
which is consistent with references to a posterior cingulate dimple in modern research mentioned
in Figure S1. The ifrms was also present in a majority of non-human hominoid hemispheres
examined. Specifically, we could identify the ifrms in post-mortem chimpanzees (Troglodytes
Niger; 83.33% (15/18 hemispheres)), gorillas (Anthropopithecus Gorilla; 75% (3/4 hemispheres),
and orangutans (Simia Satyrus; 75% (6/8 hemispheres)) examined. Interestingly, when the ifrmd
or ifrms was present, Retzius sometimes depicted it in the schematic without a label, while in
others, he excluded it entirely. Figure S21 contains some example hemispheres with the ifimd or
ifrms identified in these species. We also will include a collection of all inspected hemispheres on

our lab website with the publication of this paper.



On the historical use of the term “inframarginal”

To our knowledge, throughout neuroanatomical history, a label of “inframarginal sulcus”
has not been proposed previously. Nevertheless, from our historical analyses, “inframarginal
convolution” or “gyrus inframarginalis inferior” was proposed in the 1800s. Specifically, Ecker
(83) credited Huschke (84) for the inframarginal label. However, Huschke did not label the sulcus
of interest in the present work. Instead, Huschke provided an alternative label (gyrus
inframarginalis) for the Superior Temporal Gyrus (STG). In the description of the Lobulus supra-

marginalis, Ecker writes (from the 1873 English translation) (85):

“This lobule lies between the lower end of the posterior central convolution and the upper end of
the fissura Sylvii, and arises from the lower end of the former, which forms the posterior part of
the operculum, then develops into a lobule, consisting of several convolutions, arched around the
end of the fissura Sylvii, in order to become the lower boundary of this fissure as the gyrus

marginalis inferior or temporalis superior (T1).”

In the description of the gyrus temporalis superior, Ecker directly references Huschke when he
writes (85): “l. Gyrus temporalis superior (Huschke) seu infra-marginalis, upper temporal

convolution (77).”

Together, these historical analyses reveal that the term “inframarginal” has been used to
label a part of the cortex, the STG, but not the sulcus of interest in the present study. Finally, the
term inframarginal convolution has been largely removed from the modern nomenclature (86, §7)

and therefore, will not be confusable with the name we propose for the present sulcus of interest



in the human brain.

Even Einstein has an ifrms

Historically, there has been great interest in “rare” brains — whether from those who have
assassinated political figures or from “geniuses” (§8—90). In terms of the latter, in the last few
decades, several papers have been published regarding Albert Einstein’s brain (9/-97), including
one which aimed to identify sulcal patterns that differed in Einstein compared to “typical” brains
(Fig. S26) (91). This study highlighted the sulcal pattern within PCC as “abnormal” compared to

“typical” sulcal patterns. The authors write:

"(F) Figure 8 of the left medial surface of Einstein’s brain with unusual features highlighted in
yellow. The cingulate gyrus has a long unnamed sulcus, and the cingulate sulcus gives off four
inferiorly directed branches (two of which are tiny), which suggest that the cingulate gyrus may

be relatively convoluted. The cuneus appears to be unusually convoluted."

Upon inspection of the published images, we have been able to identify one of these “tiny” sulci
as the ifrms, and the other as the putative tertiary sulcus labeled here as the icgs-p (Fig. S26). An
additional sulcus labeled “u” for unnamed sulcus, is an additional sulcus within the cingulate gyrus
that was not explicitly quantified in the present study but that is rather common in individual
hemispheres. We include this point because it stresses the importance of identifying all sulci—
including shallow, tertiary sulci—of the cerebral cortex in order to accurately assess typicality and
atypicality, as well as how individual differences in sulcal patterning relate to function, anatomy,
and cognition in both typical and atypical brains. In this particular case, the omission of the ifims

and other “tiny” or shallow sulci in PCC in neuroanatomical atlases resulted in the inaccurate



conclusion that this was a special feature of Einstein’s brain. Instead, this sulcal patterning in
Einstein’s PCC is actually common in humans, and also in many chimpanzee brains, as we

quantify in the present paper.
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Figure S1. Shallow PCC tertiary sulci depicted, but without formal names: A synopsis of historical
and modern images. It is important to note that, while this is the first time the ifims and other shallow

tertiary sulci were defined and labeled in a large sample, this is not the first time they have been depicted.



A. Classic and modern studies have noted the presence of a cortical indentation below the mcgs, but did not
explicitly label it. Schematic illustrations from Campbell (98), Gray (99), Vogt and Vogt (100), von
Economo and Koskinas (/017), Marguiles et al. (30), and Petrides (4/) are depicted. Yellow shading has
been added to each of these images to indicate the location of the ifrms in the present study. B. In other
situations, past research has also referred to the ifrms and the other shallow PCC tertiary sulci as inconsistent
dimples. For example, Bailey and Von Bonin (/02) referred to this indentation underneath the mcgs as
“dimple v,” while Vogt and colleagues (74, 103) referred to it as one of many shallow dimples in PCC
(arrowhead and arrow in the middle and right images, respectively). C. Finally, previous work has referred
to cortical indentations underneath the mcgs as branches of the callosal sulcus (cas) or cingulate sulcus
(cgs) (74, 104).
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Figure S2. The ifrms, but not other shallow sulci in PCC, are identifiable in every hemisphere. The
same layout as Figure 2, B—E, but for all 11 PMC sulci. A. Incidence and morphology of PMC sulci in the
discovery sample. B. Same as A but for the replication sample. First row: Stacked bar plots illustrate the
incidence rates of three shallow sulci (ifims, sspls, icgs-p) relative to the other manually defined PMC sulci



(Niwota1 = 72 hemispheres each). Dark gray, light gray, and white indicate the number of hemispheres that
contain that given sulcus (LH: dark gray; RH: light gray; white: absent). Asterisks indicate statistically
significant incidence rates between the ifrms and the two other shallow sulci (*p<.05, **p<0.01; the same
as in Fig. 2, B and D). Second row: Sulcal depth (mm) plotted for each individual participant (small colored
circles). The mean (large colored circles), standard deviation (black line), and kernel density estimate
(colored violin) are also plotted for each sulcus. The PMC sulci are each colored according to the legend in
Figure 2A, with darker shades indicating LH values and lighter shades indicating RH values. Third row:
Same as the second row but for the total surface area (mm?) of the deep sulci. Note that these values are
scaled down by a factor of 100. Fourth row: Same as the third row, but for the three shallow sulci.
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Figure S3. Intersections of shallow PCC sulci are similar between hemispheres and samples. Rates of
intersection with surrounding sulci were quantified for each PCC shallow sulcus to identify common sulcal
patterns in each young adult sample. For each shallow PCC sulcus (sspls, ifrms, icgs-p), we report the
proportion of intersection (frequency of occurrence/total number of observations) with each PMC sulcus.
Note that the callosal sulcus (cas) and cingulate sulcus (cgs) were also included as the sspls intersected with
the cas and the icgs-p intersected with the cgs frequently. Calculating the correlation between matrices
shows that intersections of these sulci is comparable (all 7s > .70; all ps < 0.001) between hemispheres and

samples. The three most prevalent types for each shallow sulcus in each sample are included in Tables S4
and S6.






Figure S4. Manual PMC sulcal labels in the left and right hemispheres of each participant in the
discovery sample. Each sulcus is displayed on the inflated cortical surface in FreeSurfer 6.0.0 and is
colored according to the key at the top. Each hemisphere contains at least eight sulci (from posterior to
anterior): pos, prculs, prcus-p, prcus-i, prcus-a, spls, mcgs, and ifirms. The sps, sspls, and icgs-p are all
variably present.






Figure S5. Manual PMC sulcal labels in the left and right hemispheres of each participant in the
replication sample. Same layout as Figure S4, but for the replication sample.



LH

g
=)

n
2

g
=)

Wigiel

1

-
(3]

o
of
o
e

thickness/myelination ratio

disc repl disc repl disc repl disc repl disc repl disc repl disc repl disc repl disc repl disc repl disc repl
pos prculs prcus-p prcus-i prcus-a  spls sps mcgs sspls ifrms icgs-p

PCC and PRC sulci

g |[RH
+

< 3.0

c 3

.2

®

£ 25

©

>

%2.0

(%]

[

£ 40
o 1.5

2

-

disc repl disc repl disc repl disc repl disc repl disc repl disc repl disc repl disc repl disc repl disc repl
pos prculs prcus-p prcus-i prcus-a  spls sps mcgs sspls ifrms icgs-p
PMC sulci
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axis; dark gray) and myelination (T;w/T.w; right axis; light gray) values for the ifimms only in the discovery
(left) and replication (right) samples in both the left (LH) and right hemispheres (RH). The thickness and
myelination values for each individual participant (small circles) are plotted with a uniquely colored line
connecting them. B. Similar layout as A, but also including the other three sulci (spls, sspls, and mcgs)
analyzed in Figure 4B (discovery sample only). C. Same layout as B but for the replication sample.






Figure S8. Individual participant connectivity fingerprints of the ifrms and spls in the discovery sample.
Top left: Legend for interpreting the polar plots. Arrows denote the direction of each network’s overlap (CCN:
top; DMN: bottom). The more the fingerprint extends to the periphery of the circle, the higher the dice
coefficient. Individual participant resting state functional connectivity parcellations were obtained from a recent
study (42), blind to cortical folding, and independent of our PMC sulcal definitions. The connectivity fingerprint
represents the overlap of each network within a given sulcus. Bottom: Polar plots showing the connectivity
fingerprints of the ifims (grayscale) and spls (green) in individual participants for the left hemisphere (LH, darker
shade) and right hemisphere (RH, lighter shade) of the discovery sample. Solid lines: mean. Dashed lines: +1
SEm.
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Figure S10. Individual participant connectivity fingerprints of the ifrms and spls in the replication
sample. Same layout as Figure S8, but for each individual in the replication sample. Note that two
participants were excluded (P22 and P25) due to not having resting-state parcellations available.
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Figure S12. Manual PMC sulcal labels in the left and right hemispheres of each participant in the
midnight scan club dataset. Same layout as Figure S4, but for the 10 midnight scan club participants
(https://openneuro.org/datasets/ds000224/versions/1.0.3) (43).
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Figure S13. The ifirms as a functional landmark: the MSC dataset. A. Cortical reconstructions for each
participant in the midnight scan club (N =10) (43) showing the ifims (black outline) and resting-state functional
connectivity parcellations. The key shows the relevant networks that are situated in the vicinity of the PMC. B.
Polar plots showing the mean connectivity fingerprints of the ifitns and spls in the left hemisphere (LH, left,
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periphery of the circle, the higher the Dice coefficient. Replicating the findings with the parcellation by Kong
and colleagues (42), the ifrms has a distinguishable connectivity fingerprint from the sp/s—aligning more so
with the parietal memory network than the spls and less so with the default network than the spls.
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Figure S14. Individual connectivity fingerprints for the midnight scan club participants. Polar plots
representing the connectivity fingerprints of the ifims and spls in the left hemisphere (LH, left, darker shades)
and right hemisphere (RH, right, lighter shades) of each participant in the MSC sample. Format is the same as
in Figure S8.
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term of interest compared to all other studies in the database. Non-linear warping was used to align maps from
the MNI152 2mm atlas to the MNI2009b atlas. Maps were then interpolated to the MNI2009b surface (using
FreeSurfer’s recon-all). C. The same process as B was used to visualize overlap maps of cognitive terms used
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Figure S16. Manual PMC sulcal labels in the left and right hemispheres of each human juvenile
participant. Same layout as Figure S4, but for the human juvenile participants included in the present study.
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Figure S17. Manual PMC sulcal labels in the left and right hemispheres of each human elderly participant.
Same layout as Figure S4, but for the human elderly participants included in the present study.



r=0.72"*
juvenile (LH) € i > juvenile (RH)
¢ oz 9 ¢ 7 B

®
@ ©» @ @ P @ 2 a @ © & @ @ @ N a
2 @ g 3 3 3 3 2 2 & E 2, @ @ g 3 3 3 3 2 2 & E 23
g8 & ¢ ¢ £ & & £ 8§ &8 % & % § & &€ ¢ £ £ § §& 8% &8 § E F
L 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 1 1
sspls - 0.16 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.05 0.00 0.00 0.00 sspls — 0.2 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 . 0.00 0.00
A|1rms - 003 0.00 011 0.00 0.00 0.00 0.00 0.00 0.08 0.00 0.00 0.00 ifrms = 003 0.00 0.07 0.00 0.00 0.00 0.00 0.00 0.18 0.00 0.00 0.01 A
: ngS‘P - 003 0.09 013 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 icgs-p — 0.00 o1 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03
dkk o - *kk
r=0.73 . :r=0.84" 1

: r=0.87"
v young adult (LH) D R R PP PR PP PP PR > young adult (RH) v

?

cas
- cgs
[~ mcgs
- pos
- prculs
[~ prcus:
- preus-i
- preus-
- spls
- sps
- sspls
- ifrms
icgs-p
cas
- cgs
- mcgs
- pos
- preuls
- preus-
- preus-i
- prcus-a
- spls
[~ sps
- sspis
- ifrms
- icgs-p

sspls —{"0234 o000 | o000 | 000 | 000 | 000

°
8
8
°
8
8
°
8
°
8

sspls —{H0=28 000 | 000 | 000 | 000 | 000

°
8
°
8
°
8
°
8
°
8
°
8

ifms —{ 000 | 000 | 043 | 000 | 000 [ 000 [ 000 | 003 | 041 | 000 | 000 0.07 iffrms —{ 000 | 000 | 006 | 000 | 000 [ 000 | 000 | 000 |SOR4H o000 | 000 0.03

r=0.82"**

icgs-p —| 000 | 000 | 005 | 000 | 000 | 000 [ 000 | 000 [ 000 | 000 | 000 | 042 icgs-p —| 000 | 004 | 002 | 000 | 000 | 000 | 000 | 000 | 000 [ 000 [ 000 | 004

r=0.89"* : ir=0.72" :
: r=0.64" : :
W healthy older adult (LH) € vvvvvvveriennnniniin, > healthy older adult (RH) V :
P A :
® » @ @ @ @ % a @ © @ 2 @2 ©» » e .
1 1 1 1 1 1 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1 1 1 1 1 1 .
: SSP|S — 021 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.09 0.00 0.00 0.00 sspls - 009 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.03 0.00 0.00 0.00 :
v
ifrms —| 001 0.00 0.10 0.00 0.00 0.00 0.00 0.00 0.07 0.00 0.00 0.01 ifrms —| 003 0.00 0.04 0.00 0.00 0.00 0.00 0.01 0.14 0.00 0.00 0.00
icgs-p — 0.04 0.00 0.04 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.04 icgs-p = 0.04 0.07 011 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00
intersections intersections

0.00 0.01 005 0.10 020 040 060 0.80 1.00
| | | | |
L 1 I I T

proportion of intersection

Figure S18. The sulcal patterns of shallow PCC sulci are similar between hemispheres and age groups.
Same format as Figure S3. For each shallow PCC sulcus (sspls, ifrms, icgs-p), we report the proportion of
intersection (frequency of occurrence/total number of observations) with each PMC sulcus for each age group
(juvenile, young adult, healthy older adult). Note that the callosal sulcus (cas) and cingulate sulcus (cgs) were
also included as the ssp/s intersected with the cas and the icgs-p intersected with the cgs frequently. Calculating
the correlation between matrices shows that the intersections of these sulci is comparable (all s > .60; all ps <
0.001) between hemispheres and age groups. The three most prevalent types for each shallow sulcus in the
juvenile and healthy older adult samples are included in Tables S12 and S14, respectively.
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Figure S19. Manual ifims labels in the left and right hemispheres in chimpanzees. Same layout as Figure
S4, but for each chimpanzee included in the present study. Unlike the human participants, we only labeled the
ifrms (not all PMC sulci) when it was identifiable.
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Figure S20. The morphological trends of the ifrms across age and species are the same regardless of
normalization. A. Same layout as Figure 7C. Raw sulcal depth of the ifims, calculated using a recent
algorithm (75), across the lifespan and between species plotted for each individual participant in each
hemisphere. The mean (large colored circles), standard deviation (black line), and kernel density estimate
(colored “violin”) are also plotted for each sulcus. There are also significant differences in raw depth of the
ifrms between species and age groups as we found with normalized depth (Fig. 7C). B. Same layout as
Figure 7D, but for raw cortical thickness (mm). The ifrms shows an age- and species-related decrease in
raw cortical thickness as for normalized cortical thickness (Fig. 7D).
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Figure S21. The ifrms: From dimple to sulcus across evolution? A. Top: A shallow dimple (ifrmd; red arrow)
is identifiable underneath the mcgs in Old World monkeys. Bottom: Schematic illustration of the sulcal
patterning provided by Retzius (8). Note that a shallow dimple is present underneath the mcgs in each
photograph (red arrow), but not included in the schematic illustration. B. Same as A, but for New World
monkeys. Bottom left: Note that Retzius does include an unlabeled indentation in his schematic (red arrow). C.
The ifrms labeled in two example gorilla hemispheres. D. The ifims labeled in two example orangutan
hemispheres. Overall, a shallow indentation (dimple) located underneath the mcgs was present in 63.83% (30/47)
and 40% (4/10) of New World monkey and Old World monkey hemispheres, respectively. A sulcal indentation
underneath the mcgs was identifiable in 75% (3/4) of gorilla and 75% (6/8) of orangutan hemispheres present in
Retzius’ atlas. Not pictured: the ifims was identifiable in 83.33% (15/18) of chimpanzee hemispheres in the atlas.
All post-mortem hemispheres inspected from Retzius (8/) will be included on our lab website with the



publication of this paper. Broadly speaking, the culmination of these data support the idea that cortical
indentations beneath the mcgs are shallow dimples (the ifimmd) in old World and New World monkeys, which
then deepen and become a tertiary sulcus (the ifi7ns) in human and non-human hominoids.
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Figure S22. Morphological features of PMC sulci across age groups in humans. A. Sulcal depth (mm)
of all 11 PMC sulci across the three age groups (juvenile, young adult, and healthy older adult) and
hemispheres. The measures of central tendency for each sulcus are visualized with a box plot (outliers



shown as dark gray circles). Sulci are ordered posterior to anterior along the x-axis and separated into deep
and shallow sulci to appreciate the range of values for the shallower sulci. Each age group and hemisphere
combination are colored according to the legend. B. Same as A but for total surface area (mm?). Note that
these values are scaled by a factor of 100. C. Same as A but for mean cortical thickness (mm). The mean
and standard deviation values are also provided in Tables S15- S17.
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Figure S23. Quantitatively classifying the ifrms based on morphology (depth and surface area).
Cluster plots visualizing the results of using k-means clustering on the depth and surface area of the ifims
in both hemispheres. Individual participants (small dots) are colored by their age group (for humans) or
species (for chimpanzees; top key). The ifrms clustered into two groups (group 1, red; group 2, blue; bottom
key) in both the left (LH) and right hemispheres (RH). The group centers are the large red/blue dots. It was
more common for an ifrms to be in group 1 (LH: 217/244; RH: 197/243) than group 2 (LH: 27/244; RH:
46/243). The ifirms in group 1 is shallower and smaller (group centers; LH: depth = 2.71, surface area =
60.82; RH: depth = 1.76, surface area = 56.87) than the ifims in group 2 (group centers; LH: depth = 7.62,
surface area = 122.48; RH: depth = 5.44, surface area = 121.85). Akin to previous work classifying tertiary
sulci (for example see (15, 16, 19, 54), these groupings differentiate a “present” ifrms from a “prominent”
ifrms, respectively. Interestingly, all chimpanzee ifims fall within the “present” group in both hemispheres
(see the black points). Future work should seek to relate these classifications of the ifims, as well as the
presence/absence of the chimpanzee ifims, to cognitive abilities and disorders.



1.0
3 &4 8 & Y &
08 &  i7 —#E % o
2 8° ° 3 % 353 °g
=% F| - : T %
% 8 & T
] 8 0.61| =» & o T e
- = =
Su - ;
TO 04 ,°
o= 8
5Q
®o
0.2 0
0.0 3 ¢
pos prculs spls mcgs prcus-p prcus-i prcus-a ifrms

PMC sulci

Figure S24. Automatically defining PMC sulci using deep learning algorithms. Overlap (DICE
coefficient) between predicted and manual location of PMC sulci that are identifiable in every young adult
hemisphere for spherical convolutional and context aware training (Methods) (56). Bars represent average
values, and the error bars indicate £1 SEm. Circles represent each individual. Large, deep sulci are
positioned to the left of the x-axis, while smaller, shallower sulci are positioned to the right. Predictability
for the latter is lower than the former. However, predictability of the ifims is higher than the three larger
precuneal sulci (see Results).
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Figure S25. The ifrms is a potential cytoarchitectonic and multimodal landmark. A. The ifims (red
arrow) is located within area 23d, which is dysgranular (as shown by its small layer IV in the inset by Vogt
et al. (57)). B. Left, top: area 23d is defined in the multimodal parcellation by Glasser and colleagues (44)
which is visualized here on the fsaverage cortical surface in magenta (black arrows) in both the left (LH)
and right hemisphere (RH). Left, bottom: Like the ifrms, area 23d is lightly myelinated (left, green) and
cortically thick (right, red), two features which differentiate it from surrounding areas at the group level.
Right: The outline of area 23d (in white) defined in the group map projected to two randomly chosen
individual participants in both hemispheres. The ifims in individual participants is located within area 23d
based on multimodal features at the group level. These observations tentatively identify the ifrms as a sulcal
landmark based on cytoarchitectonic and multimodal features, which can be tested in individual participants
in future studies.
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Figure S26. Even Einstein had an ifims. Top: Photographs of Einstein’s brain. Blue arrow: sspls.
White/Black arrow: ifirms. Green arrow: intracingulate sulcus as identified by Borne and colleagues (47).
Bottom: Schematic illustration highlighting (in yellow) differences in the sulcal patterning in Einstein’s brain
compared to typical sulcal patterning (from Falk et al. (91)). We highlight that the ifims, and nearby shallow
sulci, examined in the present study, are identified as abnormal in Einstein’s brain. This highlights the
necessity to identify all sulci and dimples of the cerebral cortex in order to accurately assess typicality and
atypicality, as well as how individual differences in sulcal patterning relate to function, anatomy, and
cognition in both typical and atypical brains. In this particular case, the omission of the ifims and other “tiny”
or shallow sulci in PCC resulted in the inaccurate conclusion that this was a special feature of Einstein’s brain.
Instead, this sulcal patterning in Einstein’s PCC is actually common in humans and also present in many
chimpanzee brains as we quantify in the present paper.



Supplementary Tables

sulci appearance in LH LH % appearance in RH RH %
pos 36/36 100.00 36/36 100.00
preuls 36/36 100.00 36/36 100.00
precus-p 36/36 100.00 36/36 100.00
preus-i 36/36 100.00 36/36 100.00
prcus-a 36/36 100.00 36/36 100.00
spls 36/36 100.00 36/36 100.00
sps 35/36 97.22 34/36 94.44
mcegs 36/36 100.00 36/36 100.00
sspls 23/36 63.89 18/36 50.00
ifrms 36/36 100.00 36/36 100.00
icgs-p 19/36 52.78 23/36 63.89

Table S1. Incidence rates of PMC sulci in the discovery sample. This table illustrates the incidence rates of
the 8-11 definable PMC sulci in the discovery young adult sample (N = 36 participants). The incidence rate of
each sulcus (posterior to anterior) is provided in number and percent for both the left (LH) and right hemispheres
(RH). The abbreviations used are as follows: anterior precuneal sulcus (prcus-a); intermediate precuneal sulcus
(prcus-i); inframarginal sulcus (ifrms); marginal ramus of the cingulate sulcus (mcgs); parieto-occipital sulcus
(pos); posterior intracingulate sulcus (icgs-p); posterior precuneal sulcus (prcus-p); precuneal limiting sulcus
(prculs); splenial sulcus (spls); subsplenial sulcus (sspls); superior parietal sulcus (sps).



sulci appearance in LH LH % appearance in RH RH %
pos 36/36 100.00 36/36 100.00
preculs 36/36 100.00 36/36 100.00
preus-p 36/36 100.00 36/36 100.00
prcus-i 36/36 100.00 36/36 100.00
precus-a 36/36 100.00 36/36 100.00
spls 36/36 100.00 36/36 100.00
sps 30/36 83.33 34/36 94.44
mcgs 36/36 100.00 36/36 100.00
sspls 17/36 47.22 20/36 55.56
ifrms 36/36 100.00 36/36 100.00
icgs-p 24/36 66.67 23/36 63.89

Table S2. Incidence rates of PMC sulci in the replication sample. This table illustrates the incidence rates of
the 8-11 definable PMC sulci in the replication young adult sample (N = 36 participants). The incidence rate of
each sulcus (posterior to anterior) is provided in number and percent for both the left (LH) and right hemispheres
(RH). The abbreviations used are as follows: anterior precuneal sulcus (prcus-a); intermediate precuneal sulcus
(prcus-i); inframarginal sulcus (ifrms); marginal ramus of the cingulate sulcus (mcgs); parieto-occipital sulcus
(pos); posterior intracingulate sulcus (icgs-p); posterior precuneal sulcus (prcus-p); precuneal limiting sulcus

(prculs); splenial sulcus (spls); subsplenial sulcus (sspls); superior parietal sulcus (sps).



Sulci First %o Second % Third %o

prcus-a

LH (n=36) spls 77.8 preus-i 13.9 free 11.1

RH (n=36) spls 583 mcgs 27.8 preus-i 222
preus-i

LH (n=36) spls 472 Jree 389 prcus-p 13.9

RH (n=36) spls 61.1 preus-a 222 preus-p 13.9
prcus-p

LH (n=36) spls 55.6 free 36.1 preus-i 13.9

RH (n=36) spls 41.7 Jree 389 preus-i 13.9

Table S3. Most common intersections of the discovery sample's precuneal sulci. This table illustrates the
different sulcal patterns, or types, of the three precuneal sulci (prcus) identified in the discovery young adult
sample (N = 36 participants). For each sulcus, the top three most prevalent sulcal patterns and their percent of
occurrence are provided for both the left (LH) and right hemispheres (RH). The incidence of each sulcus in this
sample is also provided for each hemisphere for reference. The abbreviations used are as follows: anterior
precuneal sulcus (prcus-a); intermediate precuneal sulcus (prcus-i); marginal ramus of the cingulate sulcus

(mcgs); no intersections (free); posterior precuneal sulcus (prcus-p); splenial sulcus (spls).



Sulci First % Second % Third %

icgs-p
LH (n=19) free 78.9 ifrms 15.8 mcgs 53
RH (n=23) free 95.7 mcgs 4.3 --- 0.0
ifrms
LH (n=36) free 83.3 icgs-p 8.3 mcgs 5.6
RH (n=36) free 80.6 spls 16.7 mcgs 2.8
sspls
LH (n=23) free 73.9 cas 26.1 -—- 0.0
RH (n=18) free 77.8 cas 22.2 --- 0.0

Table S4. Most common intersections of the discovery sample's shallow PCC sulci. This table illustrates the
different sulcal patterns, or types, of the three shallow PCC sulci identified in the discovery young adult sample
(N =36 participants). For each sulcus, the top three most prevalent sulcal patterns and their percent of occurrence
are provided for both the left (LH) and right hemispheres (RH). The incidence of each sulcus in this sample is
also provided for each hemisphere for reference. The abbreviations used are as follows: callosal sulcus (cas);
inframarginal sulcus (ifrms); marginal ramus of the cingulate sulcus (mcgs); no intersections (free); no other
option (---); posterior intracingulate sulcus (icgs-p); splenial sulcus (spls); subsplenial sulcus (sspls).



Sulci First %o Second % Third %o

prcus-a

LH (n=36) spls 83.3 preus-i 222 mcgs 13.9

RH (n=36) spls 722 preus-i 194 mcgs 16.7
preus-i

LH (n=36) spls 63.9 preus-a 222 free 22.2

RH (n=36) spls 63.9 free 25.0 preus-a 194
prcus-p

LH (n=36) spls 55.6 free 333 preus-i 13.9

RH (n=36) spls 55.6 Jree 36.1 preus-i 11.1

Table S5. Most common intersections of the replication sample's precuneal sulci. This table illustrates the
different sulcal patterns, or types, of the three precuneal sulci (prcus) identified in the replication young adult
sample (N = 36 participants). For each sulcus, the top three most prevalent sulcal patterns and their percent of
occurrence are provided for both the left (LH) and right hemispheres (RH). The incidence of each sulcus in this
sample is also provided for each hemisphere for reference. The abbreviations used are as follows: anterior
precuneal sulcus (prcus-a); intermediate precuneal sulcus (prcus-i); marginal ramus of the cingulate sulcus

(mcgs); no intersections (free); posterior precuneal sulcus (prcus-p); splenial sulcus (spls).



Sulci First % Second % Third %

icgs-p
LH (n=24) free 87.5 ifrms 8.3 mcgs 4.2
RH (n=23) free 82.6 ifrms 8.7 cgs 8.7
ifrms
LH (n=36) free 66.7 spls 16.7 mcgs 11.1
RH (n=36) free 61.1 spls 25.0 mcgs 8.3
sspls
LH (n=17) free 76.5 cas 17.6 spls 5.9
RH (n=20) free 55.0 cas 40.0 spls 5.0

Table S6. Most common intersections of the replication sample's shallow PCC sulci. This table illustrates
the different sulcal patterns, or types, of the three shallow PCC sulci identified in the replication young adult
sample (N = 36 participants). For each sulcus, the top three most prevalent sulcal patterns and their percent of
occurrence are provided for both the left (LH) and right hemispheres (RH). The incidence of each sulcus in this
sample is also provided for each hemisphere for reference. The abbreviations used are as follows: callosal sulcus
(cas); cingulate sulcus (cgs); inframarginal sulcus (ifrms); marginal ramus of the cingulate sulcus (mcgs); no
intersections (free); posterior intracingulate sulcus (icgs-p); splenial sulcus (spls); subsplenial sulcus (sspls).



RAS coordinate df B SE tvalue p-value adjusted R2 F-statistic adjusted p-value

discovery
right (LH) 1,33 061 0.16 3.77 <0.001 0.28 14.23 <0.001
right (RH) 1,34 050 0.17 2.87 0.007 0.17 8.23 0.007
anterior (LH) 1,33 057 0.11 5.37 <0.001 0.45 28.84 <0.001
anterior (RH) 1,34 044 0.10 446 <0.001 0.35 19.91 <0.001
superior (LH) 1,33 098 0.10 9.68 <0.001 0.73 93.71 <0.001
superior (RH) 1,34 074 0.08  9.65 <0.001 0.72 93.04 <0.001
replication
right (LH) 1,31 077 0.16 4.96 <0.001 0.42 24.61 <0.001
right (RH) 1,32 1.14 039 291 0.007 0.18 8.44 0.007
anterior (LH) 1,31 040 0.11 3.71 0.001 0.29 13.77 0.001
anterior (RH) 1,32 047 0.16 296 0.006 0.19 8.74 0.006
superior (LH) 1,31 0.82 0.10 8.29 <0.001 0.68 68.80 <0.001
superior (RH) 1,32 092 0.09 9.69 <0.001 0.74 93.95 <0.001

Table S7. Regression analysis summary for ifims location predicting CCN-b location. This table provides
the output of each linear regression run between each of the RAS (right, anterior, superior) coordinates of the
inframarginal sulcus (ifims; predictor variable) and cognitive control network B (CCN-b; outcome variable). A
separate linear regression was run for each coordinate in each hemisphere (left (LH) and right (RH)) and sample
(discovery and replication). The p-values presented in this table are FDR corrected for multiple comparisons.
Exclusions: The LH of one participant in each sample was not included due to not having a CCN-b node near
the ifims and two participants from the replication sample were not included due to not having resting-state
parcellations available. The other abbreviations used are as follows: degrees of freedom (df); regression beta
coefficient (f); standard error (SE).



RAS coordinate df B SE tvalue p-value adjusted R2 F-statistic adjusted p-value

discovery
right (LH) 1,34 080 0.16 5.07 <0.001 0.41 25.75 <0.001
right (RH) 1,34 032 009 343 0.002 0.23 11.74 0.002
anterior (LH) 1,34 043 0.11 3.87 <0.001 0.28 14.94 <0.001
anterior (RH) 1,34 030 0.09 3.38 0.002 0.23 11.43 0.002
superior (LH) 1,34 090 0.10 8.69 <0.001 0.68 75.47 <0.001
superior (RH) 1,34 071 0.08 931 <0.001 0.71 86.62 <0.001
replication
right (LH) 1,32 056 0.09 6.02 <0.001 0.52 36.21 <0.001
right (RH) 1,32 055 0.14 3.82 <0.001 0.29 14.62 <0.001
anterior (LH) 1,32 032 0.10 3.11 0.004 0.21 9.67 0.004
anterior (RH) 1,32 041 0.10 4.02 <0.001 0.32 16.19 <0.001
superior (LH) 1,32 0.81 0.09 8.96 <0.001 0.71 80.29 <0.001
superior (RH) 1,32 086 0.08 1024  <0.001 0.76 104.90 <0.001

Table S8. Regression analysis summary for ifrms location predicting CCN-c location. This table provides
the output of each linear regression run between each of the RAS (right, anterior, superior) coordinates of the
inframarginal sulcus (ifims; predictor variable) and cognitive control network C (CCN-c; outcome variable). A
separate linear regression was run for each coordinate in each hemisphere (left (LH) and right (RH)) and sample
(discovery and replication). The p-values presented in this table are FDR corrected for multiple comparisons.
Exclusions: Two participants from the replication sample were not included due to not having resting-state
parcellations available. The other abbreviations used are as follows: degrees of freedom (df); regression beta
coefficient (f); standard error (SE).



sulci appearance in LH LH % appearance in RH RH %
pos 72/72 100.00 72172 100.00
preculs 72172 100.00 72/72 100.00
preus-p 72172 100.00 72/72 100.00
prcus-i 72/72 100.00 72/72 100.00
prcus-a 72172 100.00 72172 100.00
spls 7272 100.00 72/72 100.00
sps 64/72 88.89 67/72 93.06
mcgs 72/72 100.00 72172 100.00
sspls 38/72 52.78 34/72 47.22
ifrms 7272 100.00 72/72 100.00
icgs-p 32/72 44.44 36/72 50.00

Table S9. Incidence rates of PMC sulci in the juvenile sample. This table illustrates the incidence rates of the
8-11 definable PMC sulci in the juvenile sample (N = 72 participants). The incidence rate of each sulcus
(posterior to anterior) is provided in number and percent for both the left (LH) and right hemispheres (RH). The
abbreviations used are as follows: anterior precuneal sulcus (prcus-a); intermediate precuneal sulcus (prcus-i);
inframarginal sulcus (ifrms); marginal ramus of the cingulate sulcus (mcgs); parieto-occipital sulcus (pos);
posterior intracingulate sulcus (icgs-p); posterior precuneal sulcus (prcus-p); precuneal limiting sulcus (prculs);

splenial sulcus (spls); subsplenial sulcus (sspls); superior parietal sulcus (sps).



sulci appearance in LH LH % appearance in RH RH %
pos 72/72 100.00 72172 100.00
preculs 72172 100.00 72/72 100.00
preus-p 72172 100.00 72/72 100.00
prcus-i 72/72 100.00 72/72 100.00
prcus-a 72172 100.00 72172 100.00
spls 7272 100.00 72/72 100.00
sps 59/72 81.94 55/72 76.39
mcgs 72/72 100.00 72172 100.00
sspls 33/72 45.83 32/72 44.44
ifrms 7272 100.00 72/72 100.00
icgs-p 27172 37.50 28/72 38.89

Table S10. Incidence rates of PMC sulci in the healthy older adult sample. This table illustrates the incidence
rates of the 8-11 definable PMC sulci in the healthy older adult sample (N = 72 participants). The incidence rate
of each sulcus (posterior to anterior) is provided in number and percent for both the left (LH) and right
hemispheres (RH). The abbreviations used are as follows: anterior precuneal sulcus (prcus-a); intermediate
precuneal sulcus (prcus-i); inframarginal sulcus (ifims); marginal ramus of the cingulate sulcus (mcgs); parieto-
occipital sulcus (pos); posterior intracingulate sulcus (icgs-p); posterior precuneal sulcus (prcus-p); precuneal

limiting sulcus (prculs); splenial sulcus (spls); subsplenial sulcus (sspls); superior parietal sulcus (sps).



Sulci First % Second % Third %

prcus-a
LH (n=72) spls 79.2 preus-i 19.4 mcegs 9.7
RH (n=72) spls 68.1 preus-i 222 free 20.8
preus-i
LH (n=72) spls 68.1 preus-a 222 free 20.8
RH (n=72) spls 61.1 free 31.9 preus-a 222
prcus-p
LH (n=72) spls 55.6 free 333 preus-i 15.3
RH (n=72) spls 52.8 Jree 37.5 preus-i 19.4

Table S11. Most common intersections of the juvenile sample's precuneal sulci. This table illustrates the
different sulcal patterns, or types, of the three precuneal sulci (prcus) identified in the juvenile sample (N = 72
participants). For each sulcus, the top three most prevalent sulcal patterns and their percent of occurrence are
provided for both the left (LH) and right hemispheres (RH). The incidence of each sulcus in this sample is also
provided for each hemisphere for reference. The abbreviations used are as follows: anterior precuneal sulcus
(prcus-a); intermediate precuneal sulcus (prcus-i); marginal ramus of the cingulate sulcus (mcgs); no
intersections (fiee); posterior precuneal sulcus (prcus-p); splenial sulcus (spls).



Sulci First % Second % Third %

icgs-p
LH (n=32) free 75.0 mcgs 12.5 cgs 9.4
RH (n=36) free 83.3 cgs 11.1 ifrms 2.8
ifrms
LH (n=72) free 80.6 mcgs 11.1 spls 8.3
RH (n=72) free 73.6 spls 18.1 mcgs 5.6
sspls
LH (n=38) free 78.9 cas 15.8 spls 53
RH (n=34) free 85.3 cas 11.8 spls 29

Table S12. Most common intersections of the juvenile sample's shallow PCC sulci. This table illustrates the
different sulcal patterns, or types, of the three shallow PCC sulci identified in the juvenile sample (N = 72
participants). For each sulcus, the top three most prevalent sulcal patterns and their percent of occurrence are
provided for both the left (LH) and right hemispheres (RH). The incidence of each sulcus in this sample is also
provided for each hemisphere for reference. The abbreviations used are as follows: callosal sulcus (*cas*);
cingulate sulcus (cgs); inframarginal sulcus (ifims); marginal ramus of the cingulate sulcus (mcgs); no
intersections (free); posterior intracingulate sulcus (icgs-p); splenial sulcus (spls); subsplenial sulcus (sspls).



Sulci First % Second % Third %

prcus-a
LH (n=72) spls 70.8 free 20.8 preus-i 9.7
RH (n=72) spls 75.0 free 15.3 mcgs 9.7
preus-i
LH (n=72) spls 54.2 Jree 30.6 prcus-a 9.7
RH (n=72) spls 52.8 free 389 prcus-p 13.9
prcus-p
LH (n=72) free 524 spls 44.4 preus-i 6.9
RH (n=72) spls 56.9 Jree 34.7 preus-i 13.9

Table S13. Most common intersections of the healthy older adult sample's precuneal sulci. This table
illustrates the different sulcal patterns, or types, of the three precuneal sulci (prcus) identified in the healthy
older adult sample (N = 72 participants). For each sulcus, the top three most prevalent sulcal patterns and their
percent of occurrence are provided for both the left (LH) and right hemispheres (RH). The incidence of each
sulcus in this sample is also provided for each hemisphere for reference. The abbreviations used are as follows:
anterior precuneal sulcus (prcus-a); intermediate precuneal sulcus (prcus-i); marginal ramus of the cingulate
sulcus (mcgs); no intersections (fiee); posterior precuneal sulcus (prcus-p); splenial sulcus (spls).



Sulci First % Second % Third %

icgs-p
LH (n=27) free 88.9 mcgs 3.7 cas 3.7
RH (n=28) free 82.1 mcgs 10.7 cgs 7.1
ifrms
LH (n=72) free 80.6 mcgs 9.7 spls 6.9
RH (n=72) free 77.8 spls 13.9 mcgs 42
sspls
LH (n=33) free 69.7 cas 21.2 spls 9.1
RH (n=32) free 87.5 cas 9.4 spls 3.1

Table S14. Most common intersections of the healthy older adult sample's shallow PCC sulci. This table
illustrates the different sulcal patterns, or types, of the three shallow PCC sulci identified in the healthy older
adult sample (N = 72 participants). For each sulcus, the top three most prevalent sulcal patterns and their percent
of occurrence are provided for both the left (LH) and right hemispheres (RH). The incidence of each sulcus in
this sample is also provided for each hemisphere for reference. The abbreviations used are as follows: callosal
sulcus (cas); cingulate sulcus (cgs); inframarginal sulcus (ifrms); marginal ramus of the cingulate sulcus (mcgs);
no intersections (free); posterior intracingulate sulcus (icgs-p); splenial sulcus (spls); subsplenial sulcus (sspls).



mean sd
pos
jlh 20.00 251
yalh 19.29 248
oalh 19.87 2.30
jrh 20.36 2.51
yarh 20.06 253
oarh 20.34 2.09
preuls
jlh 14.27 298
yalh 13.97 292
oalh 14.88 2.61
jrh 13.34 3.03
yarh 13.82 3.17
oarh 14.03 2.96
preus-p
jlh 8.67 351
yalh 7.52 345
oalh 6.92 3.06
jrh 7.50 3.49
yarh 6.62 3.45
oarh 6.00 3.11
preus-i
jlh 11.49 3.06
yalh 9.42 3.30
oalh 8.59 3.30
jrh 10.27 3.15
yarh 9.43 3.26
oarh 8.13 3.52
preus-a
jlh 11.76 247
yalh 10.36 3.33
oalh 10.26 2.71
jrh 10.19 297
yarh 8.75 312
oarh 8.30 279
sps
jlh 13.42 2.78
yalh 11.21 3.28
oalh 10.71 3.19
jrh 11.94 3.53
yarh 10.66 341
oarh 10.84 3.36




spls

jlh 13.48 1.74
yalh 12.63 1.61
oalh 12.35 1.91
jrh 12.37 1.77
yarh 11.41 1.78
oarh 10.73 1.88
megs

jlh 16.26 1.62
yalh 15.09 1.51
oalh 15.26 1.58
jrh 14.70 1.87
yarh 13.90 1.79
oarh 14.22 1.39
sspls

jlh 2.93 1.47
yalh 2.60 1.32
oalh 3.49 1.95
jrh 1.68 1.11
yarh 1.55 091
oarh 2.26 091
ifrms

jlh 3.64 277
yalh 259 0.98
oalh 3.77 1.90
jrh 2.61 2.06
yarh 2.14 1.85
oarh 2.94 1.95
icgs-p

jlh 3.59 233
yalh 2.64 1.54
oalh 3.07 1.31
jrh 1.67 1.10
yarh 2.18 1.81
oarh 2.61 1.61

Table S15. Mean =+ std depth of each PMC sulcus between human age groups. Depth values are in
millimeters. Abbreviations are as follows: juvenile (j), young adult (ya), older adult (oa), left hemisphere (lh),
right hemisphere (rh).



mean sd
pos
jlh 1006.85 270.56
yalh 958.54 280.86
oalh 947.81 247.88
jrh 1206.11 289.68
yarh 1138.71 311.39
oarh 1117.60 293.55
preuls
jhh 351.92 169.98
yalh 428.85 189.51
oalh 394.94 177.06
jrh 343.65 192.04
yarh 403.65 185.88
oarh 386.03 189.75
preus-p
jlh 249.93 138.99
yalh 209.86 155.11
oalh 181.25 104.19
jrh 24293 143.95
yarh 204.99 125.99
oarh 166.31 106.63
preus-i
jlh 328.17 156.50
yalh 286.42 155.12
oalh 236.79 131.24
jrh 332.92 163.39
yarh 306.71 156.50
oarh 278.53 158.74
preus-a
jlh 282.38 155.26
yalh 274.86 206.74
oalh 275.26 138.84
jrh 268.38 143.63
yarh 231.62 137.72
oarh 221.72 168.71
sps
jlh 480.22 170.72
yalh 44232 212.44
oalh 427.49 243.23
jrh 447.66 227.96
yarh 410.97 183.18
oarh 391.29 204.93




spls

jlh 501.00 132.04
yalh 510.28 146.03
oalh 478.24 135.24
jrh 507.47 164.05
yarh 491.22 143.83
oarh 436.35 134.23
megs

jlh 813.00 220.27
yalh 804.42 175.57
oalh 793.69 213.04
jrh 789.97 188.75
yarh 73432 201.28
oarh 783.26 164.19
sspls

jlh 45.08 3246

yalh 46.25 26.19

oalh 44.61 36.25

jrh 43.50 29.98

yarh 3237 29.67

oarh 43.56 23.76

ifrms

jlh 79.97 42.92

yalh 67.18 3191

oalh 61.60 46.50

jrh 82.36 49.34

yarh 76.56 39.03

oarh 56.96 30.13

icgs-p

jlh 47.78 44.92

yalh 34.44 20.52

oalh 36.41 23.02

jrh 43.81 25.52

yarh 37.09 20.09

oarh 51.46 30.70

Table S16. Mean = std surface area of each PMC sulcus between human age groups. Surface area values
are in squared millimeters. Abbreviations are as follows: juvenile (j), young adult (ya), older adult (oa), left
hemisphere (lh), right hemisphere (rh).



mean sd
pos
jlh 2.56 0.20
yalh 2.39 0.14
oalh 215 0.20
jrh 2.63 0.16
yarh 245 0.13
oarh 220 0.18
preuls
jlh 240 0.31
yalh 224 0.20
oalh 1.99 0.25
jrh 234 032
yarh 227 0.21
oarh 2.01 0.25
preus-p
jhh 2.78 0.44
yalh 2.52 0.29
oalh 232 0.29
jrh 271 0.44
yarh 2.55 0.30
oarh 234 0.34
preus-i
jlh 244 0.32
yalh 240 0.27
oalh 223 0.34
jrh 246 0.36
yarh 240 0.25
oarh 219 0.33
preus-a
jlh 2.53 0.32
yalh 241 0.35
oalh 209 0.28
jrh 2.54 0.38
yarh 252 0.36
oarh 2.16 0.33
sps
jlh 213 0.21
yalh 212 0.17
oalh 1.96 0.23
jrh 2.16 0.28
yarh 2.16 0.18
oarh 1.97 0.25




spls

jlh 291 0.21
yalh 2,65 0.16
oalh 246 0.20
jrh 292 0.24
yarh 271 0.18
oarh 245 0.18
megs

jlh 242 0.17
yalh 225 0.13
oalh 2.05 0.21
jrh 2.36 0.17
yarh 224 0.13
oarh 2.02 0.17
sspls

jlh 3.67 0.35
yalh 3.17 0.33
oalh 2.87 0.39
jrh 3.81 0.39
yarh 3.18 0.36
oarh 293 0.40
ifrms

jlh 3.81 0.44
yalh 343 0.36
oalh 292 0.35
jrh 37 0.40
yarh 344 0.34
oarh 299 0.36
icgs-p

jlh 3.57 0.52
yalh 3.17 0.41
oalh 278 0.46
jrh 3.66 0.33
yarh 3.20 0.38
oarh 2.84 0.44

Table S17. Mean = std cortical thickness of each PMC sulcus between human age groups. Cortical
thickness values are in millimeters. Abbreviations are as follows: juvenile (j), young adult (ya), older adult
(oa), left hemisphere (lh), right hemisphere (rh).



participants scanner manufacturer magnetic field strength (T) TR (ms) TE (ms) voxel size (mm?3)

26 Siemens 3 2300.0 3.0 1x1x1

8 Siemens 3 2300.0 3.0 1.1x1.1x1.2
6 Philips 3 6.5 2.9 Ix1x1

6 GE 1.5 8.6 3.8 09x09x1.2
5 Philips 3 6.8 3.2 Ix1x12
5 Siemens 3 2300.0 3.0 I1x1x1.2
4 GE 1.5 8.9 39 09x09x1.2
2 Siemens 1.5 2400.0 35 13x13x1.2
2 GE 1.5 9.2 4.1 09x09x1.2
1 Philips 3 6.8 3.1 I1x1x1.2

1 Philips 1.5 8.6 4.0 09x09x1.2
1 Philips 1.5 8.5 4.0 09x09x1.2
1 GE 1.5 9.2 4.0 09x09x1.2
1 GE 1.5 9.1 4.0 09x09x1.2
1 GE 1.5 7.0 39 09x09x1.2
1 GE 3 7.0 3.0 Ix1x1.2

1 Siemens 1.5 3000.0 3.6 13x13x1.2

Table S18. Scanning parameters of the healthy older adult participants. This table illustrates the different
scanning parameters used for each of our randomly selected, healthy older adult participants from the
Alzheimer's Disease Neuroimaging Initiative (ADNI) online database (http://adni.loni.usc.edu). For each
different set of parameters, the number of participants, scanner manufacturer, magnetic field strength in Teslas
(T), repetition time (TR) in ms, time to echo (TE) in ms, and voxel size in mm?® are provided.
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