A& Chinese Journal of Zoology 2017, 52(6): 987 ~ 995

2 PLEE IR in X B 73 I TS 2451k

BEBY RmE? 2m0 FRO LHES KAEY

O BEIMKFAG SHRERIF20E I 325035; @ WL KZFEEEE B 310058; @ WM KFHNHE b i\ 325035

WE: TSR B LY TR RO T HR A IR B RIS, IR R B R
SCNPIFIRIG R B I — R B RS T — AR b, OB RS EE TR, RPN 2
PEBERR (Gekko japonicus) 28°CHFLZME T IR R & T FEHAT BRONEE, Hick TENMNEREE
Fo JETF ZPERERMAG R B LR k30 WA DO S5 AR A B R ok £ R ORI e A 15 0, s 229
BERRAGR B o0l 42 A NIHER RSN SZ KGO0, HIEIRR B —ROESRAES 28 H, ZHIEALk
EBAYR T AL A, BRI, WS ARSI R WL, 29 WIRT. SRR, 30 I SR A K IO AG HU B
S3IX, 31 MAWT AR, 32 VUG A A AT I 2 X s 33 HAWRZRE 25, FR AN BE T 4R S
35 WAFEAIRLA IR Ak, FRFIEETEATERG 36 HIHHBIUN: 37 WM AT 38 Wik s yTAR i &
39 Bt BLRERRZER, TERCATEER: 40 AT SR IO b e R UUAR LR R 2 41 BAIEEE LA
RO e o 42 BIBFLR, AR 2 IRER . X2 PERER O™ 5 G 28 ~ 42 H1k & #
AT T VEAIREIR , B AR IRG R B TR 5%

KB ZIER: MIGKRE: BERE

FESES: Q954  SCERFFIRAG: A SCEHT: 0250-3263 (2017) 06-987-09

The Morphological Characteristics of Embryos at Different
Developmental Stages in the Japanese Gecko,

Gekko japonicus

ZHAO Ruo-Nan” ZHANG Li-Yue® WU Peng-Fei® PING Jun”
. 6
JIN Jian-Yu® ZHANG Yong-Pu"*
@ College of Life and Environmental Science, Wenzhou University, Wenzhou 325035; @ College of Medicine, Zhejiang University,

Hangzhou 310058; & College of Teacher Education, Wenzhou University, Wenzhou 325035, China

Abstract: Vertebrate developmental biologists typically rely on a limited number of model organisms to
understand the evolutionary bases of morphological changes. Embryonic staging series are important tools in

the study of morphological evolution as they establish a common standard for future studies of embryonic
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development. In this study, we observed and recorded the processes of embryonic development for the
Japanese Gecko (Gekko japonicus) from oviposition to hatching. We incubated all eggs at 28°C, and clarified
staging series based on external morphology of the embryos, including the head, pharyngeal arch, limb, digits
and features of the appearance of scalation and pigmentation, which would provide some references to the
research on embryonic development of egg-laying reptiles. For G. japonicus, eggs were laid when they
developed to stage 28 within the female's body and hatched at stage 42. The duration of each developmental
stage varied from two to nine days (Fig. 1). A series of developmental stages of embryos was shown (Fig. 2).
Somitogenesis was also well underway, with 30 - 33 pairs of somites evident at the time of laying. At stage
28, optic vesicle, pharyngeal arches and otic placode were visible, and the heart was visible as a single,
curved endocardial tube protruding from the thoracic cavity. Forelimb buds were present as small
protuberances, whereas the hindlimb buds were not yet visible by the second day after oviposition (Fig. 2a).
Forelimb and hindlimb buds were observed as distinct protuberances at stage 29 (Fig. 2b). Then the limb buds
were plate-like at stage 30 and the paddle-like autopodium could be seen at stage 31 (Fig. 2¢c, d). After two
weeks of incubation, the forelimbs and hindlimbs were divided into three distinctive segments: stylopodium,
zeugopodium, and autopodium at stage 32 (Fig. 2e). At stage 34, condensations of all five digits were visible
in the autopodium of both forelimbs and hindlimbs (Fig. 2g). The interdigital webbing was deeply incised,
and digits 1 and 5 were noticeably shorter than digits 2, 3 and 4 at stage 35 (Fig. 2h). Claws were present on
all digits at stage 37 (Fig. 2j). Skin pigment and scale development were observed from stage 37 to stage 42
(Fig. 2j - o). There were differences between different species in incubation periods and embryonic stages
(Table 1). The data provided by the staging series can be used for future studies of evolution and
development.
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B2 ZHEERIEM 28 ~42 HIRESHEE (BFR =4 mm)

Fig. 2 Developmental staging series for the Japanese Gecko (stages 28 - 42, Bar =4 mm)

a~0.28~42 . a- o.Stage 28 - stage 42.
au. JEE B of BKESHEZY; fb. AIBEZE; h. o0 hb. JEIEZE; op. BIEMG pa. WS ; pe. WA s fR1T; st B ze TS
au. Autopodium; cf. Choroid fissure; fb. Forelimb bud; h. Heart; hb. Hindlimb bud; op. Otic placode; pa. Pharyngeal arches; pc. Pharyngeal clefts;

s. Somite; st. Stylopodium; ze. Zeugopodium.
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Table 1 A comparison between embryonic development stages and incubation time among reptiles

WL G0 R A I . - SR P
REHWMAD A @ . PR,
Wb €D} . [§o)) 2% 3R
. Development Incubation .
Species Stage of . ) Hatching Reference source
L period (stage) period
oviposition (stage) temperature

S Chelydra serpentina 0 27 140 A1 63 20 #1130 Yntema 1968
44 Mauremys reevesii 1 28 55 32 WAL 2001
TEMEILK 8 M. mutica 1 22 67 29 BAFRESE 2008
HAE KB M. sinensis 1 23 53 29 HiEsESE 2011
R AEEE Pelodiscus sinensis 3 30 37 33 ERE 1984
HAE¥E P sinensis N 27 50 30 Tokita et al. 2001
Y785 Alligator sinensis 1 28 60 ~ 62 29 R 2004
o [E 7K Enhydris chinensis N 24 78 ~ 84 Eif REY 1989
EINK L Boaedon fuliginosus 1 10 60 28 Boback et al. 2012
B ER Calotes versicolor 27 42 60 23~26 Muthukkarruppan et al. 1970
S WHT Liolaemus tenuis tenuis 30 43 70 22 Lemus et al. 1981
2R Anolis sagrei 4 19 22~27 27 Sanger et al. 2007
EJJK}JD%&}JD& i 1 27 60 28 Noro et al. 2009
Paroedura pictus
BEIS T Eublepharis macularius 28 ~29 42 52 28 Wise et al. 2009
ZICREFE Gekko japonicus 28 42 52 28 AHFF
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