Chinese Journal of Applied Entomology 2015, 52(5): 1257-1264.  DOI: 10.7679/j.issn.2095-1353.2015.150

FfEs AWK FeEEW A B I 12 AT
NEEHRERANRIERINTFEE

*% e S > L A NS, O *okk
W@ B O o B KGR REE R4
710069
# E [H#] Reticulitermes labralis (Hsia)
Vitellogenin,Vg [7F%]) PCR
Real-time quantitative polymerase chain reaction Vg
[£R] Vg
10 20d 1
3 2.45+1.43 7.68+2.53 12.10£7.09 3
5.15+2.41 10
17.03+2.28 1.45£0.31 0.79+0.18 [4it]
Vg
Vg
ES: 4] PCR

Vitellogenin gene expression and oogenesis during the development of
the neotenic reproductive caste of Reticulitermes labralis

ZHANG Xiao-Jing© XUE Wei LIUHe CHEN Jiao-Ling XING Lian-Xi SU Xiao-Hong
(College of Life Sciences, Northwest University, Xi ’an 710069, China)

Abstract [Objectives] To study Vitellogenin (Vg) gene expression and oocyte development in the neotenic reproductive
caste of Reticulitermes labralis (Hsia). [Methods] Vitellogenin gene expression was measured using Real-time quantitative
polymerase chain reaction (PCR) during the development of individuals of the neotenic reproductive caste and oogenesis was
observed with the histological dyeing method. [Results] The level of Vg gene expression initially increased, then declined
during development. There were vitellogenic oocytes in the ovarioles on day 10 of development, and development had reached
the late vitellogenesis stage on day 20. From the first to the third month, the mean number of eggs laid by members of the
neotenic reproductive caste was (2.45+1.43), (7.68+2.53) and (12.10+7.09), respectively. Larvae had hatched by the third
month; the mean number of larvae was (5.15+£2.41). Workers, pre-soldiers and soldiers had developed by the tenth month, the
mean numbers of these castes were (17.03+2.28), (1.45+0.31) and (0.79£0.18), respectively. [Conclusion] Nymphs
differentiate later than workers and soldiers in initial colonies and can quickly develop into the neotenic reproductives when
required. The level of Vg gene expression is related to the development of vitellogenic oocytes and an increase in Vg gene

expression starts the process of vitellogenin uptake in oocytes. Although the mean number of eggs laid by individual members
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of the neotenic reproductive caste is less than that laid by one primary reproductive, because the number of neotenic
reproductives is far more than the single primary reproductive in each colony, the total number of eggs laid by neotenic
reproductives far exceeds that produced by primary reproductives. Neotenic reproductives are therefore important to the
growth of colonies.
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2014 - .
5 Reticulitermes *7"-*4 —,:j jﬁ-'f
labralis Hisa 4 1.1 SWHEHRIFNERE S
2012 4
689
Thorne et al. 1999 8
Roisin 2006
R. flavipes 1 10
NW 30 mL
25C
Clément 1981 Vieau 2001 500
Nw
Vitellogenin 0 5 10 15
Vg 20
- 80 RNA
1.2 (AAZE
Juvenile hormone
JH Bousin 4 24h

Nijhout 1994 Hartfelder 2000 7 um



- 1259 -

1.3 cDNA Hi%l&

- 80
FastPure RNA Kit TaKaRa Total
RNA Isolation System
RNA
3 RNA DNase
RNA 230 260
280 nm
cDNA DNase RNA 60 ng
oligo-dT;s Superscript II First
Invitrogen CA USA 10 min
37°C30 h
1.4 SEFZEE PCR
PCR Scharf
etal. 2003 Maekawaetal. 2010 Shimada and
Maekawa 2010 beta-actin : AGC
GGG AAA TCG TGC GTG AC : CAA

TGG TGA TGA CCT GGC CAT

Scharf et al.
Vgl

2005 Zhouetal. 2007

Vg I

Accession No. BQ788169 CCT
ACA TGC GTT GTT GAT GG TGA
CGA CTATGC ACT CCA GC 62°C

cDNAs SYBR Green |
—480 Roche diagnostics Swit

20 uL 10 uL SYBR

200 nmol/L
6 uL RNase

Green [
0.8 uL 0.4 pL ROX
2 u. cDNA
95 5 min
62C40s 62
—480

40 95C 30s
30s 3
CT

3 Vg

SPSS16.0

1.5 BE&EHES R
Microsoft Office 2007  Excel

=+
Motic Motic
Image Plus2.0

SPSS16.0
P<0.05
2 RS54
2.1 T
1 A
1 B 1

9

22 HFEEEWRESEDH Ve EEMER
=2

b

PCR

beta-actin)
2 PCR

vitellogenin [

0.0102+0.0025

0.0358+
0.0269 5 Ve
0 20 (
2 ) P 0.088
0222 0.083
0~15 d 10 5 Vg
P=0.025

15 Vg 10



- 1260 - Chinese Journal of Applied Entomology 52

El1 REERFFTEERAHESURDFRE

Fig.1 Oogenesis during the neotenic reproductive development
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A. Last instar nymph; B. Neotenic reproductive; C. The ovary of the last instar nymphs; D. The ovary of the neotenic
reproductives; E. The development of oocytes in the last instar nymphs remained at oocyte growth stage and oocytes were
surrounded by the follicle cells in natural colonies; F. On day 5 of the neotenic reproductive development, there were lacunas
between follicle cells; G. On day 10 of the neotenic reproductive development, the development of oocytes was at the stage of
early vitellogenesis; H. On day 20 of the neotenic reproductive development, the oocytes at the late vitellogenesis stage were
surrounded by elongated follicle cells.

WB: Wing bud; PB: Pigment sediment; GO: Oocyte growth stage; VO: Oocyte vitellogenesis stage; FC: Follicle cells; YO:
Yolk; VE: The stage of early vitellogenesis; VM: The stage of mid-vitellogenesis; VL: The stage of late vitellogenesis.
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Table 1 The number of offspring in neotenic reproductives
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