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Abstract To perceive and respond to temperature changes is an important feature for a living organism.
Metazoans develop temperature sensory neurons, which form specialized neuronal receptive endings in their den-
drites to sense temperature. However, the molecular mechanisms underlying the formation of dendritic endings
in temperature sensory neurons remain elusive, in comparison to our understanding of light, odor and chemicals.
AFD (amphid finger-like dendrite) neuron is an essential temperature sensory neuron in the nematode C. elegans.
Here, we formed focused ion beam scanning electron microscopy (FIB-SEM) analysis of neuronal receptive end-
ing of AFD neuron in wild-type and mutant animals. Our three-dimensional reconstruction of FIB-SEM images
revealed that that the base of AFD neuronal receptive endings in unc-116(e2310)/kinesin-1 mutants was signifi-

cantly expanded compared to these of WT or kinesin-3 mutant animals. Importantly, an abnormal amount of mem-
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brane vesicles ectopically accumulate at the base of AFD neuronal receptive endings. These results showed that

kinesin-1-based vesicular transport is important to build the neuronal receptive ending of thermosensory neurons

in C. elegans.
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unc-116 (eZ3 1 ())/kmesm 1 unc-l 04 ( eI 265 )/kmesm-
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A *nnrﬂ‘——"ﬁéﬂa;&ﬁmﬂnf@ﬁﬁ M TTEHRAL), EP%;T:WL%E’J%E/@(%%) B: 751 B%Hfa%ipkiﬁf“ﬁl’é‘l AFDIR B R4 0 K LR (A1) o
C~H: R B 7 AU i SR (FIB-SEM) T 19 75 T B AT 2k e Sk SEAFDIRLEEICZ M1 2 0¢; C: B AR AFDIR BRI 0, Fr BICH 31t A
JEERHOR, WL S (T S IR ); D A Runc-116(e2310)/kinesin-1 AFDiR RS2 W28 76, G DA 8 (e oy J g0k, 7l WK i
E: R unc-104(e1265)/kinesin-3 AFDIFEI&Z 2870, H: BIE 8 GAE P REBOR, v WL/ BRI ARk iR). BC. Dy EbfJUN1 um,
EIF. G. HAx/TA500 nm.
A: the AFD neuron (magenta), vesicle (green). B: the amphid of C. elegans, AFD neuron and cell body (magenta). C-H: FIB-SEM images of the AFD
neuron; C: the AFD neuron of the wild type (WT); F: partial enlarged drawing of Figure C, arrows indicate vesicles; D: the AFD neuron of the unc-
116(e2310)/kinesin-1 mutant; G: partial enlarged drawing of Figure D, lots of vesicles; E: the AFD neuron of the unc-104(el265)/kinesin-3 mutant. H:
partial enlarged drawing of Figure E, arrows indicate vesicles. Scale bars arel um (uncropped) and 500 nm (cropped).
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Fig.1 The AFD neuronal model and FIB-SEM images of C. elegans
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(A) Elevation view

©

Left view

Top view

1 um

1 pm

A: B E TR AFDIR FE IR A2 TG B 5828 fKunc-116(e2310)/kinesin-1 AFDIE FE K2 M4 7. C: 9838 {kunc-104(e1265)/kinesin-3 AFDIE [ A2 4

2.

A: the AFD neuron of the wild type. B: the AFD neuron of the unc-116(e2310)/kinesin-1 mutant. C: the AFD neuron of the unc-104(el265)/kinesin-3

mutant.

E2 FREEATLHAFDIRERZHE T ZHEEEZE
Fig.2 3D reconstruction of AFD neurons in C. elegans
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(A) Elevation view Left view Top view

500 nm
I

unc-116(e2310)/kinesin-1

500 nm
—
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unc-104(el265)/kinesin-3

500 nm
—

A: WA RIAFDIR OS2 S 4 0N 38 B: 538 fKunc-116(e2310)/kinesin-1 AFDi & B2 Wi 28 76 N &l C: 38 {Kunc-104(e1265)/kinesin-3
AFDI FZESZ 2 70 N 2L
A: vesicles of the wild type in AFD neuron. B: vesicles of the unc-116(e2310)/kinesin-1 mutant in AFD neuron. C: vesicles of the unc-104(e1265)/kine-
sin-3 mutant in AFD neuron.
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Fig.3 3D reconstruction of vesicles in C. elegans

120 7

| I I
0 I

unc-116(e2310)/ unc-104(el265)/
kinesin-1 kinesin-3

El4 FEHTEHRAFDRE BRFHATRE KNG E

Fig.4 Statistics of the vesicular size in C. elegans
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