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Real-time quantitative RT-PCR detection for developmental
expression of a muscarinic cholinergic receptor gene
in the ant Polyrhachis vicina
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Abstract: [Objective] To determine whether insect mAchR was involved in its development, the ex-
pression levels of mAchR mRNA during developmental stages of the ant Polyrhachis vicina were studied.
[Method] The relative expression of mAchR mRNA during the development of P. vicina was investigated
by real-time quantitative RT-PCR method. [Result] The results revealed that mAchR mRNA was ex-
pressed in all samples tested at different levels. The expression of mAchR was higher in eggs than in larval
and pupal stages, and the highest level was found in the adults of three castes. Among the adults, the
mAchR expressed highest in workers,and there was no significant difference between the male and female
ants. [Conclusion] Our study indicated that mAchR is also involved in ant development, but the main phys-
iological functions of mAchR are involved in regulating the behaviors or other physiological activities in a-
dults.
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M 2, B B 58 52 /& (Muscarinic acetylcho-
line recptor,mAchR) BER & 25 b —Fr + 4
M ZB B ZAR R T G B IR 2 A K %
BB . mAchR 5 ECAR 4SS & J5 8 o B0 i N A5 5 5
S B IR E il G N G N I S R TR VA
H 0 Onai 25 8 O S0 (D. melanogaster) fi
B RE AR AR B 2L AR — > mAchR FEP ¥ 4. it
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AR S AT BR Y B SR mACchR #H & HF 5%
BERFAT A mACchR T A7 TR EKAN . TTHES 5
Z A ) BE .

TE L 30 W i B 52 b R B G LR A R & 1Y
mAchR &ik, KA S G55 F@REE G L L
H AT R R E BEEMAY . MFESL R
XF L BORSF 9 mACchR Skl HE B WERIK TR R
JRNGE A 2 5 B i & F . HETE NS AR
DA E . P2 £ W ( Polyrhachis vicina ) J2&
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51945 0.4 4nL(10 pmol/L) .2XPCR Mix 12. 5 pL,
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Table 1 The reference of oligonucleotide primers used for real-time quantitative RT-PCR
FE A 519 2% B ¥ (5'—>3") B GRBE/C P BE /bp
Gene Primer name Primer sequence Annealing temperature Expected size
S1 GCCGCGTTTTATGTTCCTGT
mAchR Al TCCTTCTGCCGTTTCTTGGT 62 80
. S2 CCCTCTTCCAGCCATCGTTC

pactin A2 CCACCGATCCAGACGGAGTA 60 290

1.4.3 SYBR Green [ 3% & % 82 & PCR # 0]

TEFH T cDNA A5 i b v it £k A5 Al 104 s 8 A5 4L
F7 11X, 100 X, 10% X ,10° X, 10" X, SZif s & PCR
R ZR R 25 pL, N Ao Ko BE DL 3¢ 2., J g AR
F: 95 C 10 min; 95 C 10 5,60 °C 30 s, 40 MF

Fh A i sl 2 20 AT R e A R A 2 R B0 0 A i 2k
B 8 S R B B — e B RE AL 3 IR L 4
FHCF PR B YR B DR A 2 2 R S
g — A IR AR (25 B X R SR T L Tk 40 il
XU 2 WO R K B B N ) A R AR

s 95 °C 60 s;5 60 °C 60 s, ¥ PCR P=4 i i mAchR 5 mRNA {140 X 2 3k 5 #F 17 9 ) 52 i
60 CHE%l 95 °C, & LT 0.5 CI 1 RZIEAH  Fe ) AT,
X2 IMEERTPCRENEKEEERNAHNRE
Table 2 The reagents and concentration in real-time quantitative RT-PCR
VL2 4 T ARFL/ pL S 2 5y R ARFR/ pL
Content Volume Content Volume
SYBR Premix Ex Taqg™ (2X) 12.5 10 ng/pl AR Template 2.0
10 pmol/L L if#5]1 %) Sense primer 0.4 MW7E K ddH, O 9.7
10 pmol/L Ti#51 49 Antisense primer 0.4
1.5 HESW MIZAE T PCR 47 18 280 R B g, 358 e v UK A T 52 8

PEHIOE cDNA #E M PE o 2 B2 I N L E 2
HEZH H A BE A i AR X Rk &y 1, AR o 1Y 6 58
BRI TS AN RLE, B YRR B AR
K (F) R F R F =109 v
ACeH e RoRFF I 2H 5 2 B2 B iy B G 26 18 {8
(COHZ23ACe r HIFMA S5 S BANS N Cr 8
Z 25 A Kon BRI B bR et & &L 3 Ar RO N
Z AL bR AE I R . e 75 8030 4 A Excel 3K
R AR B A EE mAchR 1 H X % ik
LR F A, X 45 B SR A SPSS13. 0 R 1Y
One-Way ANOVA J5 gk A7 5K R J5 22 3 B - i
4T Dunnett’s multiple comparison 4 , #8 3 “ - 14
B EAn e "2 gt A .

2 RS0

2.1 SRR ER N

%8 SYBR Green [ %¢)G5ERE & PCR K
(B3R, B 38 1 B %) 3 DR PN 2 3 DR B DO 1
AR 300 bp . AR A% 19 mAchR M fac-
tin BRI Y 1 7 WK B 43 51 Ry 80 1 250
bp. £ 4 FRESR . g TR B 3 E R HE
P 765l PCR AL b X% PCR 45 Sk 3 189 4% 1 ok
FITHR G RRW A SO R R R 25 pL, IR
5lY45 0.4 pL AR KR EE 60 °C PR 35 ~40

B — AR SR SR B S R AR AR R e 1 A
A (E D,

JE Tt 53 BT B T 8 A i it £k A0 B —
mAchR Fl Bractin £ H PCR ;=¥ (7)1 figt it £ 06 {6
A3 AEZ) 80 (CHI 85 C . HLIA Mk il 35— (18 2) . i3k
W=k e e v . DL S RO, A 50 T
SEIN E D)6 B BES T OOE I E i PCR 4y
B H L D B AR R ik

M 1 2 3

2000 bp

B -actin

mAchR

250 bp
100 bp

Bl 1 Bactin FlmAchR B %6500 251 11
i 5 P A T
M. DNA Marker; 1. T8 ;2. #i# ;3. MY
Fig.1 The specification of primers of B-actin and
mAchR for real-time RT-PCR
M. DNA Marker; 1. Workers; 2. Female ants;3. Male ants
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Fig. 2 Melt curve peak chart of mAchR and factin gene in polyrhachis vicina
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Fig. 3

I 4 TTA, mAchR mRNA 75 #U] 22 £ ) by %%
AR E RS A SR A 2k L BRI A G 2
K 5 A &y HIY R YD 0T 3 A i G R R Y 3 3k
iR 1R R SRk RN BR AR, 2 RN 3 i
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R 2E SN A W A B 3k R R AR I I 2 Ak
A T EL G ARATHAIR T O 3 1 e 38 A5 3 A U
Ha ) T 2R3 e e o A ORI Y 2R 3k o R
Gt L 2SARE ., FI mAchR [ H X % ik
AR AR UE B E Ry 1, 0] &)y o ) R 30 1Y) 3R 38 1 AL
R BRIIIY 26 26 ~52 Y6 , 1 8 HL I 1 3 3k a2 00 Y
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The standard curves of mAchR and factin genes in polyhachis vicina in analysis of developmental stages
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ARREE
Relative expression
N
(=3
[=1
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LN
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KB HrBt Development stages

Bl 4 O [E] 4 F B BRI [] it 2 400 22 ) Y
mAchR mRNA ) HHXF 32 ik it
1.OP ;2. 1 64l i3, 2 g e ;4. 3 B 4 ;5. 4 134l
6. U 7. T 8. MEMC 9. G HETE B EARAS RNE TR
IR 25 B3 (P<C0. 05)

Fig. 4 The relative expression profiles of mAchR mRNA
in the different developmental stages and in different castes
1. Egg;2. First instar; 3. Second instar;4. Fourth instar;5. Pupa
6. Worker; 7. Male; 8. Female; Different lowercase letters

means significantly different (P<Z0. 05)

AWFFE K I, mAchR mRNA AL 75 B H 51 #
AR M EERANRE B R R, i A
Wi 7L 3 0 1 B 5 4 R 2R B R RV G 10 LA e A7
7£ mAchR, FLAT DA L BG83, 4= i L
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11T B0 5T . 45 51 R BLAE fil o R B 1K [)
i Bz s mAchR 948 il 53 A7 28 18U Je 5t BoA 22 1 O
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[5] £ 22 [] 9 15 8,2 L 55 B % T 3 26 8 7 19 345
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