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Possible “talks” with enviromment : the branchial cells of a deep-
sea snail (Neogastropoda ; Turridae) import “ligand(s)” from the
fluid of mantle cavity through coated pits

Keiko ENDOW®*? Jun HASHIMOTO*?
Katsunori FUJIKURA ** Tetsuo UCHIDA**

Branchial cells of an unnamed deepsea snail belonging to Turridae engaged
in active import of extracellular fluid through fluid phase pinocytosis from the
apical cell membrane. Abundant endosomes, multivesicular bodies, secondary
lysosomes occupied the apical part of these cells strongly, suggest intracellular
digestion of imported materials. An extremely well developed basal labyrinth
supports the idea that branchial cells of the snail secrete digested materials
largely from the basement. Numerous large mitochondria compactly packed
in the basal two thirds of the cell may meet energy demands for active im-
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port, followed by intracellular digestion, from the apex and secretion of
digested materials from the basement. Further, TEM observations of coated
pits at the apical cell membrane faced to mantle cavity, and the import of
ligand(s} clearly show possible direct interaction(s) with environment of
branchial cells of the molluse through receptor-mediated endocytosis, This is
the first observation, we believe, of the ocourrénce of ¢oated pits at the cell
surface of molluscs being contact with environmental water, and the import

of “ligand(s)" from the fluid of mantle cavity through receptor-mediated en-

docytosis,

1. LS

R 19904E11 A 11H, TLAD2000, #5618
SERAFLAT SRR b LS TP MR 0D e 3 o 1) 97 o TR L
Hr (AL 170m, dB#E35°00.2°, Ui48139713.5°)
PR aoERE L DIER S, ZOHI
O ) A A BRSE R R & A BB,
ARSI L TAM T E v 45T
o, WA E R L, W oBZEIZE LTR ¢
e E e E WS IFRATRS G N e, M
g5 B CIES I (TEM) 2
Y ABER T T, ZOHOWT, Wk
B X oS onirei:, G EER S e
F—ilkeT, BEEEPOETP TR S,
BRI B (L JAMSTECTR Deepsea Research
(1987) FEIEIE A L dse Ao 70 LIBISENE, HEi
e afliodnd iz, 0.4M L 4 2GS0
PRIz Bz, RS WA 2 gm L4
WL, FileAfrrifffbEizl LTHSILA .
Pt NER E A i e Bl IV - N i 4 Sl
AR R E & L, JEOL 100 CX @M ENE
U O L .

SoEk s, ARgdlE RS S R @
o, W ohoHEEEEGCE R S0 THIEY
B

2. BREHR
B DR M LSk s T E
Twd (BE1), ok, KEvwLo
TAEl S40,m 8T Do RO TR 37

Bz fidodiTu
B b2 e e 0 T L A A A L
L, RO ARG i £ (R L, 2
BE{P RO S BT S, s ci

328

3 RO IE AN AN EE S vz, B 1 EOEE 2l

fafirhicitviEraoRE e 50 50T, TEM
LIF Lo om v i & S Dl i s e
B (F A7 2 EHWTETH T vk
R F S LT i O S Bl T
TEM 80 EEIEE M % op {2 A B0 il-1-HME D
ERRE (—Hs TR DS sRE
HzHEd 2 (#4710 8 3 12l iikrh
a8 bizigvaRiFino R S0z T, TEM
I ok 2 o EE LTFD
e (Faz) WHeT s (v 47 Me 22750,
Hefo f: el IEE L e M o NS L DM, 2
&3 EMRETIOHARRCh LD, RHITH D hids
B oiNgE B & UHIAM AT L DR S L
EiE & vy, oMl oA S o 2 5
— SRR L T A RS & 5.

HEL e e B B T R A IR 1 2 B D AR T
FoTuwh, BTodisizgsiLizbod
Hedva, I oM s a0l 2 e+
Zk4dd (BH3a, 3bl, MEITOTRG
SN R N b S LD i TEM A 4 X Ok A
(0.10m58) HOCAIZAIZR SN, BAO—H
MR R F kuy, oo SR e A 3 i
RO A A3 vy Aol R AT AR BT A0
HFHLTWEOMNEHGRE (BFda, 4b),
N S i 2By Ky = 05 HET S (5
Mda, 40,

FEe E Ll oA (Fillde) 3 RaR
Ao T2 KV —=LIlF L TEEOENIRMEL
ToH, T ARy 5 b s el
MAMIai LY wa b ol ehlsd (BHS),
£ L OBG, FOTLRTFMIERG, 239
Hefn Phon ¥ de BANE - S NER T F O IR

Proc, JAMSTEC Symp. Deep Sea Res,  (1992)



FhAfwiibG (B, 2) AET A, oh
ERBEMII TR Dy —bbk#Ersbi, 2O
fiZidERFPCR S L3 A lasdiEwT 5
ZEhE,

S DHNAD IR £ 0 2/30F H DML B U
PZLwEEO: oy FY 7Tzt sThensd
Ho BliEsthZokizfnmL, ExHt LS
IR T A7V —aDFiEAE L E D, BRI
P LA DMAZRRERE (BM6a 6b)
Dtgadt L, FEEEROMm o L Tun s,

3. % 2

WD EANE TR SN AT, HEGE o i 7 %84
FTaTwAIER I hdbhead {miitte
BATw D, Al EmO 8T RREEE, BhAILA
LB LN DAL SR, WIEEOMEE (BH
1, 2, 3a 3b), JEEEfBIC 35015 R 5EE
LRl (B2 64, G6b) (4B
O IR LB S L BYSH T, BUSAT LW
ThIXFUT OBEL, 2, 6aEl) doh
& DRI T L ¥ — % G T B o lofkar
2TWEBEFELORD, ELIZHIRLGDEEO
T Fv—b, £l ZRkFA v I—Alk, =
O H OO S AR A R A IS s
HTEM 4 A XOMA®AHLT, E2¥ 4 =3
X DR SIFRICM B R GAZR, S U2
—LMTHTEL T D 2 & 200 R4 4, RS
A RHETNH L cafge X ) BRREAcrh ORI BT S I
R L OHE M bdt (Southward & Sovthward,
1979, Wright 1982), Y /ak4 F—3 212 % A1
g A Za LR PR 7 & Macrocallista macu-
fata  (Eulamellibranchia ; Veneridac), lsegiromon
alafiws (Pteriomorphia ; Isognomonidae), Pinctada
madigta {Pteriomorphia  Pleridae) @¥LI8RLO b
He 8l B (Bevelander & Makahara, 1966 ; Maka-

hara & Bevelander, 1967},  Mwviilns  cdnlis
(Pteriomorphia ; Mylilidae) @ 82 &2 | 3 301 f2

{Pasteels. 1968}, % % = 37 A £l @ Hippopus hippo-
pres, Tridacne gigas, Tridecna maxime, Tridacna
squamosa  {Bulamellibranchia i Tricdacnidae) @R
e EREENIE (Frankboner. 19710 3E, 17 < dn iy
< NS H D, &, Pasteels (1968) 1XH
A DEL BV, FE PR RIE LTy e

Proc. JAMSTEC Symp. Deap Sea Res.  (1992)

Mytilus ednlis DELOARICE D Fv— 485
AV — ANFRDH LNV ERNTV S,

EifEmomA DS B 1 HERO S OEEE ¥
LoTwnd, JNESEORED S ETLIFELH
BBV L O Thb, C/HA =Y AT » 7
WEOIELTOw o 44 b= 2O,
Z DL 9 REE { DfpAILR SRS LS AN
& TEM 44 XOWHE S 4 b— X B8R4
B A AGERMME 2 4 b= A DT
HITL A (Silverstein et al, 1979), Bife, #%
BARRIZE 2 2 27) Y CREENATED 15m
(5 s X D M AHEAT D) 2 &dHcH
ORI (R A SR &, oA
Brodesy 7 A0 oL DO
(hafks X U PEES 6 QIR OFEEDT
Heditvb, Blda, db, BLUEM4 T
g sl E L RO EIR0.1~
0 1dgem T, {BAlfCilEE 2B b0 L IERETRE
EORESELTwD, T-E4a, 4b Ol
SBLOHIR AN R, BLUEN 4 OEEAE
AT Lo iR o A 3 o s defa ) 2R
T L, B EEMRIIESE LY e Pk
AbBNA, SOMECEY, ZoHoEOEHE
AL S O OMIRWTGAL IS LTwd
ZEMREESR o,

SR S A =L AL s THGA T LAY
A Rk, KA T A v — A E
, #FoTCHReNAT LML TWAR
(Goldstein el al, 1979 ; Sonne, 1988}, /£
fld T A v — A B TERESMEC SR S5
AT TH LA, HodizFins En s &4
&b SR OIRO AN AR L CllM
Zesih L, <URTEREPIZHEINENTTE S
FEG ENTVvE (MeKanna ot al. 1979), Tl
SREGND X, Zhafkpici@ftRhion
HLARIBHENDHIE, BLU R4
Vo= AP SRR I R S D XA BNt
BRLAIZELE, SOHIEBWTHEGAT )
He FOGLIZERMETETT I v Y —AILED
HOAR L I LA et n,

DL, ANIRLEE & L 1080 {2 L 0 il
WMENTwioEBdh, 1980EfIC A5 R 196148
Gray, . 1962 4 Brightman,

“eomplex” “dense

329



rimmed”, 1963 £ Palay, “alveolate”, 1964 4£
Raoth & Poter, “bistle-coated” & % F & F HIE¥
HTRE 54, Roth & Poter X3 T = D
ARG 0 (P o, BEG (Y
A8 h) OEHRMIGAAIITHET 2 b0 THS
S EwnHEHEEE Lz,

MAFEIH CIEHLENF 2 ¥4 =
(Aedes qegypti) POV TE (Platyamin cec
ropfe ) O EREEHIIL (Roth & Poter, 1964, Stay,
1965) @k S iZMrb & 0 B 5 oty W R AT
Mia, =E=7HT 7T AL (Myzus persicsag) O
Bl (Bowers, 1964) DKk 5% 2 X%
e 5 TRl & -% Wil 1y =
(Orconectes virilis. Frocombarus clarkii ) o oR Hr R
EEAE (Loizzi, 1971) @ & 5 RlRLElRz +
OHEEASRE 2N T & S heoiiEo L
AL LT W AR HTOSEOMB LD L S
R H r FORGEASIZME LTy L0 BHET
b, BEHOARETRP ST E - MEo
HFRICH R ADUARRE: 2N 2 LRI
Vi, BEREEE A L ToEOIGAAIR ) F i K
A EIC AR T B e, HIEE AR AT
Bl A, RIEWHDALZ LT, ~FTFFRLE
Y, WEFOT) L EFCE o TEHSTEYE
T oA A b & (R REEMAS Ty P b
—L A TR TSI R (ST
WAL I ATHA 4Ty Fegifone
Alket, TOHOEM - EEEIRTLELS
ERERL, SERIIRES L 2 TR
i & b, LT AERE IS A B B
ok o HE2E O HERS A Al 28 i DR M Lo o
A, SHBL DOWE (7)) N+ a7
iy =& LT, B - EHEORMERELTY
AUiEtAH D, ThiSHOUNTHE,

IENESH I BT B EHE L S8 L Ao dR IR (BB
Ga, 6b), fEGEESFMN/IERSHSTH
LR MGE o P TONEE, IO
HRO G =20 I R TH B, TheO
e WIIRThOMRIZE L (¥ rh h
A, Z O TR RS s, 56
R AT EGAR SR LT L
AbRABIZEE, JRTFIMIBH RS ILR
BV R E SRS,

is0

ELdE, JOHOEIZRERSY, ARAET
Erad Tl & o EMBIFES G dhaf, B
TR S RN BT L DR S A
b A E DHEREIC LR BLAA T, #IllL
koo Fy—a, £lE R4 v
o= RN F USSR ORI R i b e i R
L, ARoiEmz/ 3t bbikllos b
Y Fido s Olthd, FRENOL LT, K
L & 58 LS 2RI pe o0 JRINAE L b o8- il %
LA TLHbDELI NG, S5ICI ol
DL TR AL - R NEATRS SR, B
RS FH A F— 2 A E DS ) 7
FRHA LTS Z FAGER 3 i, HASHE
O HRLEE - BN OFAEFTEE S i
DFIEAMARY THERAWDHTTHY, SEMLO
IERE L e, YA FeSRdanfamitits
S ESHENL,

£ E XM

Bevelander, G. & H. Nakahara, 1966, “Correlation
of lysosomal activity and ingestion by the
mantle epithelium™. Biol, Bull, 131, G-

Bowers, B, 1964, "Coated vesicles in the pericar.
dial cells of the aphid (Myzies persica Sulz)".
Protoplasma, 53, 351-

Brightman, M. W., 1962 “An clectron microscopic
study of ferritin uptake from the cerebral
ventricles of rats”. Anat. Record, 142, 219-

Endow, K., I Sakai & S. Ohta, 1987."A simple de.
tection method for symbiotic bacteria in
epoxy resin-embedded tissues using acridine
grange staining”, JAMSTECTR Deepsea Res.,
G1-

Frankboner, P. V., 1971 "Intracellular digestion of
symbigtic zopxanthellas by host amoehocytes
in giant elams (Bivalvia: Tridacnidae) . with
a2 note on the nukritional role of the hyper-
trophied siphonal epidermis”. Biol. Bull,, 141,
22e-

Goldstein, I, L., B. G. W. Anderson & M. 5. Brown,
1978, “Coated pits,
receptor-mediated endocytosis”. Mature 279,
GTH-

coated  vesicles, and

Proc. JAMSTEC Symp. Deep Sea Res.  (1992)



Gray, E. G, 1961, “The granule cells, mossy
synapses and Purkinje spine synapses of the
cerebellum: Light and electron microscopic
observations”. J. Anat.. 95, 345-

Loizzi, R. F. 1971, "Interpretation of crayfish
hepatopancreatic  function  based on  fine
structural analysis of epithelial eell lines and
muscle network”. Z. Zellforsch,, 113, 420-

Mckanna, J. A, H. T. Haigler & 3. Cohen, 1979,
“Hormone receptor topology and dynamics:
Morphologieal analysis using {erritin=labelled
epidermal growth factor”. Proc, Matl, Acad.
Sci. USA, 76, 5685-

Makahara, H. & G. Bevelander, 1967, "Ingestion of
particulate matter by the puter surface cells
of the molluse mantle”. J. Morph., 122, 139-

Palay, 5. L., 1963, "Alveolate wvesicles in Purkinje
cell of the rat's cerebellum”. J. Cell Biol., 19,
BOA

Pasteels, . J.. 1968, Pinocytose et athrocytose par
I'¢pithélium branchial de Mytins edulis L.". Z.
Zellforsch., 92, 339-

Roth, T. F. & K. R. Porter, 1964,"York protein up-
take in the occvte of the mosquite Aedes
aegypti L.". . Cell Biol., 20, 313-

Silverstein, 5. €., . M. Steinman & Z. A. Cohn,
1977, “Endocytosis” . Ann, Rev. Biochem., 46,
6659-

Sonne, ., 1988, "Receptor-mediated endocylosis
and degradation of insulin”. Physicl. Rev., 68,
1129~

Seuthward., A. . & E. C  Southward, 1879,
“Further experiments on the value of dis.
solved organic matter as food for Sibogtinum
fiordienm  (Pogenophora)”. J. mar. biol. Ass.
U, K. 59, 133-

Stay, B.. 1965 "Protein uptake in the oocytes of
the cecropia moth™. J. Cell Biol.. 26, 48-

Wright, 5. H., 1982."A nutritional role for amino
acid  transport in  filter-feeding marine
invertebrates”, Amer. Zool., 22, 621-

Proc. JAMSTEC Symp. Deep Sea Res,  (1952)

331



AT _
B ML L ) S BRSRE G T
WERIN Sdudtz & & & 000 A R ST e i1
HUSRE L,
Phote 1 Pseodostratificd  high-prizmatic  epithelm
composes the gill flament of an unnzmed
deepeea snail (Meogastropoda + Turridas) .
Cells are fringed by dense mierovilli. Many
secandary  Ivsosomes are observed at the
apical part of cells and large mitochondria
are very densely packed in the basal two
thirds af cells.
Ivsosome: Iy: microvilli: myv. mitochondria;
mi: nuclews: n,

Ak
BEM3a 3v Kai{El
Photo 3a, 31 Large pseudopods.
Arrows indicate pinocylic invaginalions.
miltivesicular bedy: myvb: nucleus: n peeudopod;
pp-

Photo 2 A tvpe I secretory cell distributed among
hranchial cells.

nuclews of seerelory cell: nse secretory cell:
S
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Bida, 4b, de g@ I..&'.ﬂﬂﬂﬂ%ﬂélﬁ'm&?ﬁd%
(da, Abd LElELABoEELDE (4.

Phote 4 &, 4 b, #c. Coated pits al the apical cell
membrane {da, 4b) and coaled vesicles at the
apical part of the cell (e}
Mate fibrous material attached on the extracellu-
lar side of coated pits. Fibrous materials, as well
a3 particulate material, attached on the inoner sor-
face of coaled vesicles are also observed.
endosome: 5,
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Phote 5 A small vesicle in a multivesicular body co-
vered with fibrous cont {arraw)
A coated pil is obzerved at the eentral part
of the cell membrane.
multivesicular body: myvb.

5b L ¢ SR L AN,

éﬂ-ﬁ‘n

Photo Ga, Gb Extremely well developed basal labyr-
inth.
bagement  membrane: bm:  bloed  space:  Dbs:
mitochondria: mi
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