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Distribution of CREB mRNA in the Brain of Polyrhachis vicina

LI Qng HE Hui IUO Jing ZHANG WerrNa XI Geng Si’
( College o Life Sciences, Shaarnxi Normal Unwersity, Xian 710062, China)

Abstract:The distribution of CREB mRNA was investigated by in situ hybridization in the brain of three castes of
Polyrhachis vicina. Extensive expression of CREB mRNA was observed in the brain of all three castes. The prominent
posiive reaction was obsewed in the Keyron cells of mushroom body, the optic lobe and the olfactory lobe. Relatively
higher expression was found in the olfactory lobe and mushroom body of workers’ brain as well as in the optic lobe of
males brain. These resuls suggest that CREB may play a critical role in obtaining and integrating the visual and
olfactory information in the nervous system, and may be relevant with social communiy behaviors.
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Table 1 The grey value of CREB mRNA in situ hybridization positive reactions in the brain o three castes

Gray value ( n= 25)

Positive readion site Worker ant Female ant Male ant
Protocerebum Mushroom body 76.57%3.13% 88 38t4 11° 8. 04 13. 60"
Central complex body 121. 66 £5. 89" 142 38t4 9% 119.27%4. 85*
Optic lobe 174.10 3. 17" 191 815 27 134. 12 14. 59°
Deutocerebrum Olfactory lobe 124. 74 £5. 862 193 39£3 94 153.33%3. 710
, P< 0.05; n:
Means with different superscripts are statistically different, P< 0.05; n: Sample sie.
3 [4
CREB
CREB ,
[1,8] [ 10]
2 2
M ontarolo CREB mRNA s
(long term CREB mRNA
facilitation, LTF) , ) )
2
LTF CREB - Kenyon
R CREB s CREB mRNA
2 2
[9] [ 11, 12]
b 2
[ 13]
CREB , CREB s



0920

Chinese Journal ¢ Zoology 44

[ 14~ 16]

[17,18]

Kenyon CREB mRNA

B

CREB

CREB mRNA

CREB

CREB mRNA

B

CREB

Kenyon

Kenyon

mRNA

CREB
CREB mRNA

[1]

[2]

[4]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[ 16]

Bonnie E L, David D G. Function and regulation of CREB
family transaiption factors in the nervous. System Neuron,
2002, 35(4): 605~ 623.
Montarolo P G, Kandel E R, Schacher S, et al. A critical
period for macromolecular synthesis in long term heterosy naptic
facilitation in Aplysia. Science, 1986, 234(4 781): 1 249~
1254.
YinJ C P, Wallach J S, Del VecchioM, et al. Indudion of
adomimate negative CREB transgene specifically blocks long
term memory in Drsophila. Cel, 1994, 7(1):49~ 58.
Bourtchuladz R, Frenguelli B, Blendy J. Irefficient long
term memory in mice with a targeted mutation of the cAMP
responsee lenent binding protein.  Cel, 1994, 79(1):59~
68.
Guzowski J F, Mcgaugh J L. Antisense oligodeoxynucleotide
mediated diruption of hippocampal cAMP response element
binding protein levels impairs consolidation of memory for
water maze training. PNAS, 1997, 94(6):2 693~ 2 693.
Taubenfeld SM, Wiig K A, Ber M F, @ a. A molecular
correlate of memory and amnesia in the hippocampus. Nat
Neurosci, 199, 2(4):309~ 310.
, s . NGF
CREB mRNA
,2006, 22( 6) : 669~ 672.
Carlezon J RW A, Duman R S, Nesler E J. The many faces
of CREB. Trends in Neurosciences, 2005, 28(8): 436~ 444.
Perazzona B, Isabel G, Preat T, et al. The rle of cAMP
response  element binding  protein  in  Drosophila long term
memory. The Journd ¢ Neuroscience 2004, 24( 40) : 8 823~
8 828.

,2008, 28(4): 453~ 456.
( 10 ). : , 1987, 90~ 290.
Fahibach S E, Moore D, Capaldi E A, et al. Experience
expectant plasticity in the mushroom bodies of the honeybee.
Learning and Memay, 199, ¥ 1): 115~ 123.
,2008, 12(4): 55~ 58.
Yin J C, Tully T. CREB and the formation of long term
memory. Curr Opin Neurobiol, 1996, 6(2): 264~ 268.
Hegsenberg M, Borst A, Wagner S. Drosophila mushroom body
mutants are deficient in ofactory leaming. Neurogenet, 1985,
2(1): 1~ 30.
Debelle J S, Heisenberg M. Associative odor leaming in



4 :CREB mRNA * 93

drosophila aholished by chemical ablation of mushroombodies. [18] Mecguire S E, Le PT, Davis R L. The wle of drosophila
Science, 194, 263(5 147): @2~ 695. mushroom body signaling in olfactory memory. Sdence, 2001,
[17] Dubnau J, Grady L, Kitamoto T, et al. Disuption of 293(5 533): 1330~ 1 333.
neurotransmission in drosophila mushroom body blocks retrieval [19] Holldobler B, Wilson E O. The Ants: The Belknap.
but not acqusition of memory. Nature, 2001, 411(6 836): Cambridge: Press of Harvard University Press, 1990, 732.
476~ 430.
: CREB mRNA I
LI Qing e al.: Distribution of CREB mRNA in the Brain of Polyrhachis vicina Plate |
AR T, s -
q \"""‘.ﬁ%
. 'y M1 W
AR
"0
Ca'ass
o 1
Pe e
T R ?"’0 * ‘g
2
-
MB F
Fhs I
OL L}
LP (
-\
I 5 _f 6
CREB mRNA ( = 50 Hm)
1. CREB mRNA , X 100; 2. CREB mRNA Keyron s
x 400; 3. CREBmRNA , X 400; 4 CREB mRNA , x 400, 5. CREB

mRNA , X 200; 6. , % 100

Expression of CREB mRNA in the brain of worker ant ( Polyrhachis vicina) (Bar= 50 Hm)

1. Expression of CREB mRNA in the fionto slice of a whole brain in worker ant, % 100; 2. Expression of CREB mRNA i the
Keyron cells, the coronula and pedunailus of mushroom body, x400; 3. Expression of CREBmRNA in the central complex body,
x 400; 4. Expresion of CREB mRNA i lateral protcerebrum and the olfactory lobe, % 200; 5. Expression of CREB mRNA i the
optic lobe, % 400; 6. Negative onirol of CREB mRNA i the brain, X 100. The arrow: sie of prominent positive reaction.

MB: ; Ca: ; Key:Keyron ; Pe: ; CB: ; OL: s LP: ; BL:B
MB: Mushroan body; Ca: Calyx; Key: Keyron ; Pe: Pedunculus; CB: Central complex body; OL: Optic lobe; LP: Lateral
protcerebrum; BL:B bhe.
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CREB mRNA ( = 50 Pm)

1.CREB mRNA , % 100; 2. CREB mRNA Keyron s
x 200; 3. CREB mRNA B , % 400; 4. CREB mRNA s
x 400; 5. CREB mRNA , X 200; 6. , % 100

Expression of CREB mRNA in the brain of female ant ( Polyrhachis vicina) ( Bar= 50 Fm)

1. Expression of CREB mRNA in the fronio slice of a whole bran i female ant, X 100; 2. Expresson of CREB mRNA mn the
Keyron cells, the coronula and pedunailus of mushroom body, x 200; 3 Expression of CREB mRNA in theB lobe of mushroom body
and i the lateral protcerebrum, x400; 4. Expression of CREB mRNA in the optic lobe, % 400; 5. Expression of CREBmRNA in
the central canplex body, % 200; 6. Negative conirol of CREB mRNA in the bram, % 100. The arov: site of prominent positive
reaction.

MB: ; Ca: ; Key:Keyron ; Pe: ; CB: ; OL: ; LP: ; BL:B
MB:Mushroan body; Ca: Calyx; Key: Keyron ; Pe: Pedunculus; CB: Central complex body; OL: Optic lobe; LP: Lateral
protcerebrum; BL:B lobe.
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CREB mRNA (= 50km)

1. CREB mRNA . % 100; 2 CREB mRNA Keyron .
x 400; 3. CREBmRNA , X 400; 4. CREBmRNA , X200, 5. CREB
mRNA , x 400; 6. , X 100

Expression of CREB mRNA in the brain of male ant ( Polyrhachis vicina) ( Bar= 50 Hm)

1. Expression of CREBmRNA in the fronto slice of a whole brain in male ant, x 100; 2. Expression of CREB mRNA i the Keyron
cells, the coronula and pedunculus of mushroom body, % 400; 3. Expression of CREB mRNA in the central complex body, % 400;
4. Expression of CREB mRNA i the olfactory bbe, the lateral protcerebrum and the optic lobe, x 200; 5. Expresson of CREB
mRNA in the olfactory bbe, x 400; 6. Negative cnirol of CREB mRNA i the brain, X 100. The amow: sie of prominent positive
reacton.

MB: ; Ca: ; Key:Keyron ; Pe: ; CB: ; OL: ; LP: ; BL:B
MB:Mushroan body; Ca: Calyx; Key: Keyron ; Pe: Pedunculus; CB: Central complex body; OL: Optic lobe; LP: Lateral
protcerebrum; BL:B bhe.



