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Table 1. Mor phol ogy and neur al characteristics
Abbreviati ons: RA, rapidFiygadepl irregnai 3A,ngsladwlirye

General dje€eltiptyplas/ sizes Recs@pphisee pfriopled

Mostly RA driven| by
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middl e DC y 981 mSst Sexlcpusxivmgly and

CuN SA, mostlyaxiralvebothy pari
deep inputs
Dense elfl clusterl s,
surrounded by celllMostly RA|with some
Gr N poor selpta SA cutaneous
Lestsh decf |Nn§rﬁa|t|ha6|riﬁeﬁfzﬁ%onsesMOSSmta“): very
e u ;

Cl us te+s round cells with Domi natjed by
Dense celll eInUSSetebl'uSShy represe]tation
surroundgdd&nd rc'etl'ICMo""srtblo)/Jr§A Wit &t 0mMei mbs

CuN poor selpta RA cutanleous
Mor e defijlned than |[in responsijes
the GrN

. _ Mostly RA hd&hmehan
GrN|Thin retijcul ated sih OISSIA cyutan Iugsteormreglon

surround|i Bgpmat heor| me el l s
Shell clusters rrel)glin(idncaailsIdé Pngsef)omlnated by
the medi al ,s pdordslael Mestllsy SA|mwedgre soOmeat i on
CuN and | atelral sides RA cutanepusxi mgl and
responsiesxi al body part
Reticuljat ed Mostrly I;{ﬁ~vg|sth Som?
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obvious ¢ tering

proprioceptive inputs

Mostly cutaneous |RA
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deep structures
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- Upper body afferents
from deep structures
- Unclear if primary or
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Figure 1. The organisation of the dorsal col umr
i nputa. s¢cAgmatic representation of the dorsal m
across four rostro-caudal |l evel s. Arrows indicat
neurons to each sub-region of the complex (colou
body regions and fibre tracts of the ascending
i psilateral to thRBScrheDMaN-icco mpelperxe steanrtgaettisoon of t he
vi ewed from the dor sal aspect. Transl ucent s h
arrangements of nucl ei. Obex (black dot) is Il oc
rGr N sit more | aterally ¢ G)Seietcheers 4diidd edsfenarasa C
region is shown. CN ventr al appears to extend t|
changes shape for some species in the middle DCN
which is wunclear in rats, however | ike other spe
CN ventral is found at the base of the CN. Racco
extending from the ECN to the ventral portion of
triangul ar-shaped zone at t hepadrad et railPaam gbgldarrdifasntgt
is depicted within the mCuN, but in more rostra
region would fildl the space between the | ateral
ECuN. Orientations indicated for A and B: C, ca
area postrema; BN, Bi schoffds nucl eus; c CuN, cal
mi ddl e cuneate nuclei; CuN shell, shell region c
the cuneate nuclei; r CuN, rostr al cuneate nucl e
nucl ei; ¢Gr N, caudal gracile nuclei; GrN cluste
shell region of the middle gracile nuclei; Gr N
gracile nuclei; Nu X, nucl eus X; NuZ, nucl eus Z;
spinocerebell ar tract
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RDA
APA DD DD

D
Tr D1 D2

UWrUD A

p PPA

P

P (s

D4
3

. ECuN . CuN clusters . GrN clusters - BN

ADL  anteriordistal leg H hand RDA  radial distal arm

APA  anterior proximal arm HT hypothenar pad RTr rostral trunk

AR radial arm LPL lateral proximal leg RWr  radial wrist

CTr caudal trunk MPL  medial proximal leg SH shoulder

D1-D5 digits 1-5 N neck T tail

DA distal arm P palm T1-T5 toes1-5

DD dorsal digits P1-P3 palmar pad1-3 TH thenar pad

DF dorsal foot PDL  posteriordistal leg Tr trunk

DH dorsal hand PA proximal arm UA ulnararm

DL distal leg PL proximal leg UDA  ulnardistal arm

DP dorsal paw PPA  posterior proximal arm UWr  ulnar wrist

DT distal tail PT proximal tail
Figure 2. Somatotopy of DCN middle regions an:i
mammal i anCempaireson of rat, cat , raccoon, and
region, and the ECuUN reveal similarities and di
of known or suggested clustering patterns, best
indicate cluster regions with poorly defined bol
particularly the glabrous skin of the digits/toe
clusters of the DCN, |l i ke those indicated by sol
|l ower body and trunk, may terminate in several

cc
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|l i ke those indicated by dashed I ines. A single C
body regions, but this is wunlikely in digit-ass
primates) all show a characteristic crescent-sha
side of the crescent. Contrastingly, cats show

the convex side. The macaque hand representation
which appears to be different, even to other n
convenience, the ECUN is shown at its | argest cr
| argest cross-sectional area would normally be

DCN (Fsga)r.e Thhe ECUN does not show clustering,

compared to the CuN and Gr N. ECuN somatotopy in
progression of distal to proxi mal body regions.
but has been described to have distal body part
and | aterally. The table below the DCN maps cont
L, |l ateral; D, dor sal Abbr Evgat eedend COpr cat b
abbreviations.

Figure 3. The dorsal column nucl eiT-hceo nipdNe-xc opnipoljee
neurons projecting tcortthewthh asllyassmmesmt mak € omp ntame L
system. The arrows indicate projections from the
shown for only one rostro-caudal l evel, but rep
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region The first cortical subsystem involves tF
and conveys discriminative touch information to
al | its inputs from the DCN clusters regions, W |
cortical subsystem involves the VPL shell regior
proprioceptive information to cortical areas 3a
neurons in the ECuUuN, ventral DCN, and NuX and N
PO, which receives multimodal i nputs from most

areas 3b, 1, 2, S2, and PV. Al most all thal amic

for a minor projection to the ipsilateral VPL,
and CuN clusters Orientations indicated: L, | a
group of the thal amus; PV, t he pari et al ventr
ventroposterior |l at er al nucl eus of t he t hal ami
ventroposterior | ater &li gouleé¢ gessd off ort ha!l It hat enu s
orientations.

Figure 4. Dor sal column nuclei-complex ihputs fr
addition to receiving peripheral and spinal asce
the sensorimotor cortex and red nucl eus. DCN r e
i nput s, including the DCN clusters and caudal r
Regions that predominantly receive propriocepti\
DCN, receive corticofugal projections from areas
and caudal CuN, which are both regiongsitghuate sle nc
|l egend for orientations and abbreviations.

cy
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Figure 5. The dor sal col umn nuclegie-bed M@@lheexs yrt ej
domi nant popul at icoenr eobfe |plraor] teswytditlhoeansi p i It ateer al ce
rostr al DCN, and some inputs from DCN shell regi
neural popul ations in the rostral and caudal DCN
and caudal regions. Cerebell ar, I O, and RN in
informati on, but interestingly the pontine nuc
informati on. Abbreviati ons: DCN, dor sal col umn n
RN, red rFuagluelesglerbeeef or orientations and all oth
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Figure 6. The dorsal column nuclei-complex proj
periagqgueduct al gTfTbg, DENdcemphak pobogdections to t
considered part of the cerebellar system and or
mul ti modal somatosensory information. Zona i ncet
the rostral DCN and is also considered part of

grey appears to receive inputs from al/l regi ons
spinal cord receives ipsilateral connections fr
proprioceptive-related inputs and receive dense
the spinal cord is |lamina IV of the dorsal hor n,
t he PSDC. Abbreviati ons: PSOFrG,gup eésedgeynda pftoirc adad
abbreviations and orientations.
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