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Abstract: The Siberian sturgeon (Acipenser baerii Brandt), a chondrostean, occupies an important position in the
evolution of the electroreceptor. In order to more fully understanding the evolution of these receptors, we examined the
development of the lateral line system during early ontogeny of the Siberian sturgeon by using light and scanning electron
microscopes. We detected four major events in this process: the lateral line placodal development, the sensory ridge
formation, the receptor formation and the canal formation. On day 1 of post hatching, all six lateral line placodes are
present and the posterior lateral line placode starts actively migrating posteriorly along the mid-line of the trunk,
depositing neuromasts at intervals on the way of migration. The other lateral line placodes elongate to form sensory
ridges according to its destination line pattern over the head, all containing primordial neuromasts. By day 7, ampullary
organs rise from the lateral zones of the ventral of the head, though this may lag up to one week behind of that of the
neuromasts. On day 9, the epidermis under the neuromast slowly invaginates, and the bony lateral line canals begin to
form. Towards day 29, the epidermal cells surrounded some single openings of the ampullary organs at the ventral surface
of the head, begin to migrate, and then transform into 3 to 4 aggregate openings. By this point, abundant microvilli are
visible on the surface of the receptor epithelium, similar to the structure in elasmobranches and other sturgeons. On the
day 57 of post hatching, the trunk canal is fully embedded into the lateral scutes. By then, the majority of ampullary
organs are highly concentrated on the ventral rostrum, arranged in clusters of 3—4, distributing closely such as the shape
of quincunx, thus completing the formation of the lateral line system.
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Fig.l Scanning electron micrographs of the lateral surface of the head (A,C,E) and the camera lucida
drawings of the lateral view of the head (B,D,F)
A, B) 1 HEAF LN C, D) 5 HEAF LA AN; E, F) 9 HEAF kMM . AD: BIE WAL AV: FUOIEERL ot: WrIWZEEERL M. v 1A
st: BERLIERR; P: JEMIZRIEHT; opv: PRIE; m/pl: hIAIER S AR 2E; B: b, PF: AEE; GF: i%2; SO: ME 4k 10: ME T4k, OT: WrillZk; T: #iZk; ST:
WIRLLR; PL: JGINZE; an: FTSAFL; pn: J5 59l AO: WA (R K (LIR30 47) o
A, B) day 1 post hatching; C, D) day 5 post hatching; E, F) day 9 post hatching. AD: anterodorsal placode; AV: anteroventral placode; ot: otic lateral line

placode; M: middle placode; st: supratemporal placode; P: posterior placode; opv: optic vesicle; m/pl: middle/posterior pit lines; B: barbells; PF: pectoral fin;

GF: gill filament; SO: supraorbital line; IO: infraorbital line; OT: otic lateral line; T: temporal lateral line; ST: supratemporal line; PL: posterior lateral line; an:

anterior nare; pn: posterior nare; AO: ampullary organs (dark gray shaded portion).
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Fig.2 Photomicrographs of transverse sections through the head and the scanning electron
micrographs of erupting neuromasts located to the otic lateral line
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THANZE . WIRE A2 () IBCK . AD:
IJ}-T—%; n: TEFZZEI:O

TR AL, AV: AT MIEARAHZETT; lens:  S9IRAK; hb: JE; va: WFARZE AKX, ne: BF&; ov:

A, B) day 1 post hatching; C) scanning electron micrographs of erupting neuromasts located to the otic lateral line at day 1 post hatching; D) the posterior

lateral line placode actively migrates along the trunk, depositing neuromasts at intervals.. Insert: Higher magnification of neuromast (n;). AD: anterodorsal

placode ganglion; AV: anteroventral placode ganglion; hb: hindbrain; va: vestibuloacoustic ganglion; nc: notochord; ov: otic vesicle; n: neuromast.
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Fig.3 Scanning electron micrographs of various stages in the development of neuromasts of the head
A) 0 HISEIGANZ:; B) 5 HEYEIEANZ:; C, D) 49 R M4, K. Zh4E; S: HEFE; m: W& mIKSERMEX I SC: SCR-an L.

A) the neuromast at the hatching stage; B) the neuromast at day 5 post hatching; C, D) the neuromast at day 49 post hatching. k: kinocilium; s: stereocilia; m:

sensory macula of neuromast; sc: support cells.
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Fig.4 Micrographs under optical microscope of ampullary organs at different development stages
A) 7 HiEkig4 H; B) 9 HERGME4s B C) 36 HER WA H; D) 57 HERW M4 B) 57 Hil®, v WK Bl as B H A a2 i ille re: Sl
fi; sc: SCREANME; AO: ARMEAS E; LLC: MUZE .
A) ampullary organ at day 7 post hatching; B) ampullary organ at day 9 post hatching; C) ampullary organ at day 36 post hatching; D) ampullary organ at day
57 post hatching; E) the distribution of ampullary organs are closely associated with the neuromast lines at day 57 post hatching. rc: receptor cells; sc: support

cells; AO: ampullary organ; LLC: lateral line canal.
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Fig.5 Micrographs of the epidermal cells surrounded some single openings of the ampullary organs at the ventral surface of the
head migrating toward the central area of the ampullary organs
A)29 HE AT B) A P A (O HEBCK I, C, D, E) 29 Hilg, Selias bl .

A) the ventral surface of the head at day 29 post hatching; B) higher magnification of ampullae shown in white frame of A; C, D, E) a horizontal section

through an ampullary organ at 29 post hatching.
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Fig.6 Scanning electron micrographs of various stages in the development of ampullary organs on the ventral rostrum
A) 7 HE ST B) 9 H Sk I, 5k, MR C) 15 HSKE0IEIm, #ik, WL, D) 29 He K HMm, #ik, WM, *: ML E) 29
8 7 MG A AA R R R IMOR T, A Dk A T EUIR RS IBOR &L F) 57 Flke, WIS IR w] L 3~4 AN RS B R4 — . mi: M9RE.
A) the ventral surface of the head at day 7 post hatching; B) the ventral surface of the head at day 9 post hatching. Arrowhead, ampullary organs; C) the ventral
surface of the head at day 15 post hatching. Arrowhead, ampullary organs; D) the ventral surface of the head at day 29 post hatching. Arrowhead, ampullary
organs; asterisk, lateral line canal; E) high magnification showing the clusters of microvilli covering the floor of the ampulla at day 29 post hatching. Insert: A
low power scaning electron micrograph looking down into an ampulla, revealing clusters of microvilli on the floor of the ampulla. F) the ampullary organs are

arranged in clusters of 3—4 at the ventral surface of the head at day 57 post hatching. mi: microvilli.
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Fig.7 Micrographs under optical microscope of lateral line canal of head at different development stages
A) 9 HEEEHYI; B) 15 HEEEHD); C) 36 HIETEAND); D) 49 HEEEHD); E) 52 HREENY. ow: HREEEE; er:  EZANMTE cr:
R TER; P A3
A) a vertical section through the canal at day 9 post hatching; B) a vertical section through the canal at day 15 post hatching; C) a vertical section through the
canal at day 36 post hatching; D) a vertical section through the canal at day 49 post hatching; E) a vertical section through the canal at day 52 post hatching. cw:

ossified canal walls; er: epithelial roof; cr: ossified canal roof; P: pigments.
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Fig.8 Micrographs under optical microscope of lateral line canal of trunk at different development stages
A) 9 HEEBAY); B) 15 HEEEAY); C) 36 HEEEAY; D) 49 HIREIEHD); E) 57 HEREENTT.  ow:  BAIEEEE er: 1B cr:
[P0 P TS P (43R
A) a vertical section through the canal at day 9 post hatching; B) a vertical section through the canal at day 15 post hatching; C) a vertical section through the

canal at day 36 post hatching; D) a vertical section through the canal at day 49 post hatching; E) a vertical section through the canal at day 57 post hatching. cw:

ossified canal walls; er: epithelial roof; cr: ossified canal roof; P: pigments.
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