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2 mm

(a)
1 FEHHERN
() FEIH; (b) REARIEEN, AT, L0, RAM, PJRM, FF.
Fig. 1 Brain of A. fangsiao

(a) 4. fangsiao, (b) the brain of 4. fangsiao, A. anterior, L. left, R. right, P. posterior, the same below.

(a) (b)

B2 TEW AT 5 E
(a) AL, (o) AL, (c) EME. CabIRi, DM, Mgk, SHRM, TR, VIEM. n opt. MWL, n arm. JHIZ, og.
2, OL.. ¥iH, ofl. MM, ped.. JWJHIM, sub.. £l FHZH], sup. €& FMLH, FRFE.

Fig. 2 Anatomy of the A. fangsiao brain from different perspectives

(a) overhead view, (b) upward view, (c) front view. C. coronal plane, D. dorsal, M. middle, S. sagittal plane, T. transverse plane, V. ventral. n. opt. optic
never, n. arm.. arm nerve, og.. optic gland, OL.. optic lobe, ofl.. olfactory lobe, ped.. peduncule lobe, sub.. subesophageal mass, sup.. supracsophageal

mass, the same below.

] FNCALAT Y o RIESOIRTE HE Be@ R n] oy (B LAY B), SEiE LM,
DI R X th el P mas. . /m=A4 ENTmAFRMEE Ak, FES 55
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EhR [ 24EAE S
A EARTE, B. R, C. BEWTT; art.ceph.: Bizh Kk, ca.: #CE, cer.-br.con.: Mii-Bii% %, ch.intcon.: M RANMER:, cmag: BEK4IMRE
&, coptven: JEMAMWES, M: LA, ofl: Biit, medp.c: FAEMZES, nbr.l: BMHE 1, nbr2.: B4 2, nbr.3.: BifHZ 3, nbrd.:
AL 4, n. funp.: JGIRESFZ, oes. BIE, trbr-pv.: BEl-AbERAEM R, tropt: MHHER, HRHS R 1. £ EARTRR A RE.
Plate | Brain atlas of A. fangsiao

A. coronal plane, B. sagittal plane, C. transverse; art.ceph.: artert cephalic, ca.: cartilage, cer.-br.con.: cerebro-brachial connective, ch.int.con.: interchro-
matophore connective, c.mag.: magnocellular commissure, c.opt.ven.: ventral optic commissure, M: muscle, ofl.: olfactory lobe, med.p.c.: median pedal
commissure, n.br.1.: brachial nerve 1, n.br.2.: brachial nerve 2, n.br.3.: brachial nerve 3, n.br.4.: brachial nerve 4, n.fun.p.: posterior funnel nerve, oes.:
esophagus, tr.br.-pv.: brachial - palliovisceral lobe, tr.opt.: optic lobe tract, see Tab.1 for other abbreviations. The number in the upper left corner repres-

ents the slice depth.

WRYMR AP iz s, MR L, aTRAWIR AR A 2 I XEAR B ER 23, 3 S i ik
MBI EE I i, KR T MRS AR ORAMR . FEORAEM . 2R,
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t, SF
F=1 EIERERYIR. XEHESFPILER
Tab.1 List of A. fangsiao brain structures, corresponding abbreviations and Chinese names
| 45 LI E S
structure abbreviation Chinese name
EEL IR vertical lobe v. FEH M
vertical lobe complex median vertical lobe v.med. CHEEGENY
lateral median vertical lobe v.med.] - v i) = L
lateral vertical lobe vl ) 2 B
subvertical lobe subv. A EL
anterior subvertical lobe subv.a. P 3 LA
posterior subvertical lobe subv.p. Ji& V3
lateral subvertical lobe subv.l. i) ST 2 B
superior frontal lobe fr.s. Betily
median superior frontal lobe fr.s.med. o i) ki
lateral superior frontal lobe fr.s.l. ) _E 45
inferior frontal lobe fr.i. Tt
median inferior frontal lobe fr.i.med. Hh ] AR
lateral inferior frontal lobe fr.il. iy
subfrontal lobe subf. LA
R A anterior basal lobe b.a. FE-3EUS
basal lobe complex anterior anterior basal lobe b.a.a. IRGIE-T0
posterior anterior basal lobe b.a.p. J - Bl R
dorsal basal lobe b.d. GE- s
median basal lobe b.med. F ) 2 IS
lateral basal lobe b.l B9
interbasal lobe b.int. i) JE
[WESRU=REgtn buccal lobe bu. xR
buccal lobe complex superior buccal lobe bu.s. ke
posterior buccal lobe bu.p. J& A BRI
WA RE A& olfactory lobe ofl. L TH-
optic tract complex peduncule lobe ped. i R
optic gland og. AR
optic tract opt.t. MAPZ R
FAh X 5k subpedunculate lobe ped.sub. Jii S J v
other regions precommissural lobe prec. A&
Optic Lobe OL. AL
AT S N E [ brachial lobe br. it
anterior subesophageal mass prebrachial lobe br. pr. Wit
postbrachial lobe br. po. Ji T
R TE T 2 pedal lobe pe. JEM
middle subesophageal mass anterior pedal lobe pe.a. R 2
posterior pedal lobe pe.p. J&
lateral pedal lobe pe.l. 2 -
anterior chromatophore lobe ch.a. A=A
Jo i A A palliovisceral lobe pv. ShE PR
posterior subesophageal mass posterior chromatophore lobe ch.p. JERER o
funnel lobe fun. VR
vasomotor lobe vas. lik=aey
ventral vasomotor lobe vas.ven. 5 ML &7 i
dorsal vasomotor lobe vas.d. il fr 4t
B K 4H posterior magnocellular lobe mag.p. J& ELK 4R -
magnocellular lobe dorsal magnocellular lobe mag.d. Bt
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PRSP . 5500 f0 L AR L, e i ki 7 2544 -
B, BRI R TR A A AR Sy
il — &R 43, A R AR, T AR
GBS P, K R I A58 5 2 [ TR S L
JE R, B EIRRHESL, R R
AR BIE R, HE A S g A ks
i1 (fin lobe)™, LAM, Koizumi®E™ 7E 2 Wb
& % W (Idiosepius paradoxus) i H WSS 21 45 15 5L
JIGIT (frontal dorsal basal lobe), {H 7E %5 M fixi 2 22
T 38 P 0 g i %) Xof 1 X 334 o & 3
A5, RNFEZEFMERGRERIE2E R e
X 2R GE E BR R 2 b3 I 8 —Ff s 227

NeuN HiifJe —Fifig 5 2 806 HEsh P h A
L [ o 28 22 48 T I B 8 70 R 2B B IR
[ #i 28 T AR 2 H P, Baldascino 55 P B UCH
NeuN HUiRN H T HI A A B 250, LI
LI B P I — A . Hrh TR iy b 22

pv k

; ‘ .OL.

.;.,...?‘r“:"s y ‘Q_“-m _.('-': g ¥ ‘(’ ’;.;6

EhE I NeuN RELERERKAKRE 1) FERE (5~6) B
1L ETERIH 52 A1k NeuN S [ B I VERS 5, 2~3 &t Fh e NI, 4. B 1 e (RSB A A S P B, S R oA Ak, 6. 0L 4T I

IR R

Plate Il NeuN immunostaining of sagittal (1-4) and coronal (5-6) sections of A. fangsiao brain

1. positive immunoreactivity for NeuN in the buccal lobe complex, 2-3. lobes of subesophageal mass, 4. negative control of graphic 1, 5. optic never tract

complex, 6. no NeuN immunoreactivity in the optic lobe.
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TG 53 A R A A 6 0 Pl R A BRSSO —
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Construction of the brain atlas of Amphioctopus fangsiao
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Abstract: Cephalopods possess the most complex brain structures among invertebrates. Due to the distinct functions regulated
by various brain lobes, studying the anatomical structure of the brain and the distribution of neurotransmitters can lay the
foundation for further in-depth research in neurobiology. Anatomy and histology were used to obtain three consecutive slice
images of the sagittal plane, coronal plane and transverse plane, and constructed the brain atlas of Amphioctopus fangsiao to
investigate the brain structure and neuronal distribution characteristics for this speicies. Neuron nuclear antigen (NeuN) was
used as the primary antibody to label the mature neurons by immunohistochemical technique, and the brain tissue structure and
internal neuron distribution characteristics were analyzed. The results showed that the central brain of A. fangsiao surrounded
the esophagus, which could be divided into the supraesophageal mass and subesophageal mass, optic lobes were located on
both sides and were connected to the central brain through the optic nerve tract. According to the structure and function of each
lobe, supraesophageal mass was divided into vertical lobe complex, basal lobe complex, buccal lobe complex, optic tract com-
plex and other regions. Subesophageal mass was consisted of anterior subesophageal mass, middle subesophageal mass and
posterior subesophageal mass. NeuN immunoreactivity was observed in the central brain, and mainly concentrated in the large
cells in the perinuclear layer of the subesophageal mass, and there was no NeuN immunoreactivity in the optic lobe. The brain
structure and division of the A. fangsiao showed typical octopus brain characteristics, and there were structural differences in

the neuronal cell types in the lobe of the brain.
Key words: Amphioctopus fangsiao; brain atlas; neuronal nuclear antigen; immunohistochemistry
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