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ZM3st92 cyclic AMP-dependent protein kinase(PKA)E £&2 XAl SM4F
g2 ZAlSt0] cAMP 59 PKA gAzeie] AXUAHE WSt cAMP 5Tt
PKA ZAMT = HPLC® liquid scintillation counter® o|23st01 £&5t%ct cAMP =
E getgo] fEolM #SHo| 0.57 uM/g2 J1E =%, €S0l 0.14 uM/gE Z
AstAct7t dEFoll 0.29 uM/gE B715t@ct. £33 PKA €Mz = 250l 2.566
unit/mg2 71& =uen, ¥EFo 0.62 unit/mg:E Zasicizt #EFol 07 unit/mg
2 A B718t0 cAMP =k 5ol fAlst AEE CIEHHRICE ol €SN Foo
cielsto] aoiel FAleoz X|Hd ™ol 71 U, YESTole X|wael 2d|7l i
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7| 2ol dstActyt, dSF §FH ST
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ZFoMde) gy Ede AYANE v EG
Aol o 7B 22 FAHAH ALY &
YL &of thekatA EAstn e, olF A
gH4EE F 53 9di9Ad, dgstEg, 1AL v
23 AW AYIzeR HIde EAFI
Nt A7t ALE L Qi

EFoA olg BAe] NyIH AL FH
HEA o whel gereiel. 58 Weoy, dUd
e, 87 2 g o) Mol g Hol
o g AA wzlel EAdA YA Ue, 9
FA, TRE BH) 5 AW 34 /X9
AR BAE 7AYot

TEFe glA e Ao FA AR EAd
Bh Y z2Re FoYRoRA 2Fo] 4%
w&o AA JFE m2t(De Bianchi and
Terra, 1976).

@A E= peptideds] TEEL AXu B
Foj ojEl 7)zte] Wa3dlch. olw cyclic
adenosine 3" -5 monophosphate(cAMP)7t

AL T DA Ae] aR AdFe] A2xA
22} (second messenger)® #4383t} (Beebe
and Corbin, 1986). Periplaneta americana
oA trehalagon(Hanaoka and Takahashi,
1977)., Locusta migratoria®l XulA| oA
adipokinetic 22#(Gade, 1979), 2383
dopamine(Bodnaryk, 1983)5% Z2EL A
zre] 89 A3t adenylate cyclase
2 #ANA cAMPE A, cAMPE
cAMP-dependent protein kinase(PKA)<]
AF LA regulatory subunitst Z23ated
catalytic subunit® #&3is, &Adsd #&
catalytic subunit & <2 9wd FAHES
Slatgtgitt wakd PKAZE 84% o852 &
t}(Beavo et al., 1975).

olz{ gt PKAS &4 71&2 Periplaneta
americana AWAZ H™E3I in vitro, in
vivo 484 #Q HIJ(Hanaoka and
Takahashi, 1978).
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AFFEY FH4AAE 2 I 23
A cAMPe d7tA &3 protein
kinase® %3 wWNdtH(Greengard, 1976).
o] &49 9L cAMP =89 Ho| zLo]
FAA] Aoz ey, FHujy QAistE o
oA oA HEtH S FEI
(Walsh, 1978). <14tszg €Azt R3la
4% phosphate®] AAZ Fulste], Thzg
H Q1438 e & o] BT,

T2 % #2xA DA (second messenger
# A9t AAED Jed,
Manduca sextagl AFAHA, PKAe
ecdysteroid §42 PTTH 4| A &8
g} (Rountree et al., 1987). ®%. PKA+
Manduca sexta®l 3°l* neurotransmitter
ARE 23 9EE FHCombest et al.,
1988).

cAMP-dependent phosphorylationel <
WEE 40 483 B #Idr 47 2
FolA d7d ¥l A} (Glass and Krebs,
1980). 2FA GddaEsr e Yol
cyclic nucleotide-dependent protein
kinase®| WA71d2 539 A oAy =
%9 PKAS 5483 S4& osled oM A
FAQl 21" o] o] Fo] Am Ut}

F# vlFH 23 QojA F=ejA Aol
< cAMP Fx9 F7P7F F9 Al Fgte
Ao 2 Sarcophaga crassipalpis® % 7|
Al = #odst=d, AUyl FHe ddE /3
2 HFH 52U cAMP ¥x7F 2-34) o] &
gn ®us A} (Denlinger, 1979). =3
PKA®9 845+ Bombyx mori8 v 28
7], 5% FF AdAANA A debdttn 3
tH(Takahashi, 1976).

A3 EY PKA UA7de 83 7iQ14t
7hrE-3] &4 (glycogen phosphorylase)st &
gl24 AL (glycogen synthetase) &2 H
19U} (Sodering et al.. 1970). Bombyx
morig] W74 FAH PKAE E7 9 4
o glycogen phosphorylase kinase9t 23
A FHELE Qi & £ e, 7 5hd

system) el
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g4dslel vgAgdsE 714 2tH(Nishiyama et
al., 1975).

2 ol Bishoff5(1990)2 Al1x} AgA¢ &
20| Axute] FEAlo] R3E o] adenylate
cyclase® Aol zAF=Ho] AEAY cAMPY
TE7F olRE PKAS 8458 70 n
3t tt. Wang 5(1990)2 forskolin(FORSK),
octopamine(OA), 183 adipokinetic Z2&
(AKH)%°l Locusta migratoria® A% e]
Al diacylglycerol(DG)9] A& AFste] &
dxa A7y, AdAds cAMP =8
F7HN71A 8 cAMPS} diacylglycerol A4l
sz getti 3Rt =g Ryous
(1993)& Galleria mellonella 43 %9
cAMP B2 & &8t FHA Z71sle W)
7] 4ol Holdl =23Hta st

dhulrold g dFEE Shin(1987)9 &
HE Aol g A7 Ahn(1988)9 #3%%
E2ER FEFEEF2HA 20 W dF
7t ot

2 dFe ¥l (Curculio dentipes)
9 dEA-495F3-95F9 dA mE WAy
cAMP B=& &33tx, old 9sr 4&
o|F& PKAY BYEE ZFH3ld, o9 AF
2 54 9e|9 .

Mz A ey

AgEE

cAMPY Fx e} PKASY BHEES &A1
H5ted whulv) (Curculio dentipes) §%&
oFIAFE Ao A AAGEI R 929 10€5E 939
547bA] ALSElEY. AEE HYFRE(RE
15+1°C. %57 11:13 LD), dE/3(LE
—3+2°C, #%F7] 10:14 LD), 453 /3(&
T 8+2°C, #F7] 12:12 LD)og TFE&o
4= FEgle] A3

Alet

¥ oAgel A§@ Ake  p3ZP-ATP,
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sodium glycerol phosphate, magnesium
acetate, EDTA, sodium hydroxide,
potassium phosphate, trichloroacetic
acid, ammonium sulfate, calcium
phosphate gel, cAMP, ethylene glycol bis
(B-aminoethyl ether)-N.N'-tetraacetic
acid(EGTA), perchloric acid, sodium
acetate, histone type 1., BSA, theo-
phylline, sodium fluoride¥2o2 FHULE
Amersham AEZE FUsIn, 71e AFL

Sigmailell Al Fisled ALg-st T

Eciois Mt
Le]

wulpo] §29 38 dAC o gnE A
2o owry (1951 S ¥Rsla] 3319
o, £4& A DA FEE 4 AFYe
—20°Coll A3ttt AH8-3tA T

0.01% bovine serum albuming EFT
Ag ALgste FPE £ F BEIATH
vl wdte] FFe AT FHE FH S
spectrophotometer (UV-120-02 Shimadzu,
Japan) & °o|&3ka] 750 nmollA AA] st

™

EAHEA|

Cyclic AMP-dependent protein kinase®] &
AEE 2487 93 &4 BAE Takahashi
9} Hanaoka(1977) W& ¥¥std 4942 Y
ol &3t A4 A 0 o]8E ZE S
4 CollA B3t

@ Preparation-of crude extract

4 2#PE ARE 7 A7IEE 10g4d ¥
sl F49 4 mM EDTA 49 3 ml2 #3
slatel. dAES W el 30#3t 27,
000 g2 YA Eeste] 4EHE AUt

@ Acid Precipitation

AZ&H48 1 N acetic acidg o] &3t 3b¢
24 gojme|HM pHE 4.82 HEZE AoF
o 23T old AHE IAHES 3087
27.000 g2 f4¥ st AASAY. FEHE

Vol. 37, No. 2

1 M potassium phosphate buffer(pH 7.2)
2 tA] pH 6.52 =F3tH .

3 Ammonium sulfate fractionation

Solid ammonium sulfate® acid
precipitation9lq 4 FHZF fdo Hristd
o} A7IsE & 208 E< 16,000 g2 fA4EE
3ty de AAES 6% crude extraction
volume®] HE 5mM potassium phos-
phate buffer(pH 7.0)¢ll &a&l3lHct, o|w &
e oS BASW buffer® FAHYUT. T4
% o] 9L 308 B3k 27,000 g= Y4 £
sto] A& FHaA.

@ Calcium phosphate gel treatment

A}4-¥ calcium phosphate geld %2
protein g@ 2-2.5g(dry weight)2.2 stat}.
ol JAEL 10¥ B 3.300 g2 AR}
o Az, dojA HHMEL 0.03 M potassium
phosphate buffer(pH 7.0)2 A& & &
oAl AA R Ee] pelletS Z3TE AR
£ 0.3 M potassium phosphate buffer(pH
7.000.2 gelo|Ad &&st=d, £&5& 3,300 g
2 1080 dAEeE A4E39E ddd. 43
dg Bolrx 5mM potassium phosphate
buffer (pH 6.5)2 FAstHth.

cAMPS| & FH

wubpe] fEe] 38 dAld el cAMPS
% 232 Krstulovic $(1979)2] ¥i& A
ot AAlEAT.

cAMPY] F&2 7t A7|d=2 Y8E 1 g¥
H&sla 6% perchloric acid® 4°CollA &3
38 & A4E21(3,000 g. 10 min)dld |&
42HL& Acro LC13 filter(Gelman Sci
Co. )2 Aieted FAHZ7](Labconco, U.S.
ADR FF3IAT. o FF5NXE 6% per-
chloric acid2 A&&|g % millipore filter
(Syrfil-MF. Costar corp.)& 2a <J#}3ld
HPLC(Waters 510, Spectra-Physics)& A
22 AgsAT. BAE Cp(5 o 4.6X150
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mm) column®® 254 nmolA £w 20 mM
KHyPO4: methanol(88: 12, v/v)& ol &3}
o flow rate 0.4 ml/min2 33},
cAMPY ¥%&% 2 standard$ A9
retention time& ¥ w3l 24zte] peak area
£ standard peak area$} ¥la A4ttt

Cyclic AMP-dependent protein kinase2| &
M5 &3

Cyclic AMP-dependent protein kinase9]
A=+ Takahashi® Hanaoka(1977) i
£ gzt FF 3R

FAE EL 50 plg standard asssay
incubation mixture{sodium glycerol
phosphate buffer, pH 6.0: histone, 0.04
mg: cAMP, 5 umole: ¥32P-ATP(1x108
cpm), 1 nmole; magnesium acetate, 5
mmole: sodium fluoride, 2 pmole: EGTA,
0.06 umole; theophylline, 0.4 umole}el ¥
i, shaking water bath(30°C)o|A 5%t
incubation @&¢}. 2 ¥, 7.5% TCAE 4 ml
A7tete] wgE& FAAHF} FA 0.63%
BSAE 0.2 mlA7IE thg, 0°Cel 583 %A
sla, 18,000 g2 AR 4342 WA
o A4S AASn Ee AHEC IN
NaOH 0.1 ml€ %o 833tz 5% TCA 2
mlE st didE opA] AAAA, o]
g B 23 ubE AHde AL JAHES o
Al 1IN NaOH 0.1 mlol ol WAbgAF7]
(liquid scintillation counter: LKB 1217
Rackbeta, Finland)& °|&3%td protein-
bound WAte & 33t ALY =9 one
unit¥ standard assay systemelA 30°C 5
£2F r2P-ATPAA 34d @ds Hold |
pmoled] A9 Fo=z FASFAY.

21}

whal o) (Curculio dentipes) %2 9%
A-453-9%5%9 28dAd o2t cyclic
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adenosine-3’ ,5 -monophosphate(cAMP) %
cAMP-dependent protein kinase(PKA)&
& ¥l w9 SY=E 238 olE9
A A EAAE& A A os9 2o

cAMPE| B #H3}

Hatgnle] dEdRE, 4553 95F
59 25 A o #AES A EE
o d& ZAFEFYAMY cAMPY Fxzws
£ HPLCE °|43t9 d2 ZAxE Table 13
Fig=

cAMP standard® retention timeS 25%
Aoz yeygorv2(Fig. 1), AlE& 2%
A3} (Fig. 2)& ol vuste 3o,

cAMPY =& ¥FAFZFNA 0.57 uM/g
o2 H3uAE el 9%5F FFA F4a
st HA2E VeEA(0.14 pM/g), €%
#%(0.29 uM/g) oA THA] dFatdct.

Cyclic AMP-dependent protein kinase
(PKA)2| M Hst

1) 4 M chAlol g PKAS| #4T W3t

duipe f3e] W5 WE w§ AVE X
& BA Al He PKAS BHEE 23
A= Table 2-49 Z}.

PKAS B4EE Zs B4 BAE Adol o
o Z7bgn, 3eMd gRe gAd w2

Table 1. Concentration of cyclic AMP and the activity
of cAMP-dependent protein kinase from different larval
stages of the chestnut weevil, Curculio dentipes

Stages
A B C
cAMP conc. (uM/g) 0.57 0.14 0.29

PKA activity (unit/mg) 2.56 0.62 2.07

*cAMP concentration data was obtained from HPLC
used in homogenate.

*The source of the PKA activity was the calcium
phosphate gel fraction from purification steps.

A: Non-overwintering larvae B: Wintering larvae C:
Overwintering larvae
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Fig. 1. Standard peak of cyclic AMP
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Retention Time

Fig. 2. Chromatogram of cyclic AMP from larval stages
of the chestnut weevil, Curculio dentipes. A: Non-
overwintering larvae B: Wintering larvae C:
Overwintering larvae

23R

2) PKAS| B4 s}

yhuln] f59) ¥%o® 93 FHo Wi
& Al71¥ calcium phosphate gel eluate
& o]&3la 233 PKAS @Ak Ade

Table 17721},

PKA 84x+= ¥%49 2.56 unit/mg=
71 wten, 455l 0.62 unit/mg® i
ity Y% 5o 2.07 unit/mgs YA F7st
o cAMP &= W3gle} FARRE A38E Jel]
o dAe] Qlitste] ofjt PKAY EHEw
QA cAMP #H7HA F718k WA cAMP 5%
H3lel PKA 845 H37)t fA A4S g
A=

ks,

HEl71hE 2 Qg o) 533
E}QP Eia"i *3313‘—101 HsE —’F‘lff}

2td

' oot
) ol & i
13 rE. O{N'

SESE, ZPQ KR=R S Csl 1B
DA o] ot wEyt dojv=d oy d
PR HAAE, Pl T mE g8 Wol
£ EQltt. 58l A8 (Kato, 1935)°] H33
Hapgtule] & o & Eolg WolE YEhlct.

Txo] ¥y dhale o] R E 89
o 2A AEe Ao B AAFA 4 E}’ki}
7 522 dAE g JIBEdel, R
"E9 FARIESI, 1 AP 7]'6"\'_‘
%3&tH(De Bianchi and Terra, 1976).

whatgole] ©hiE e A §FFeA
# 10 ‘éi‘lo‘ﬂ 4% F 843 #astdost
BT FFAA A dsdEe HEdE vy
. ol Wze YEH HFFol FHA E9
717 el FFE&, 225 8 &
RhApe]| HstE ?:1374 AdE 433, 9%
of Mivgt M2 BHEAS A8t Faol
Z7t8 Aoz AP (Yoo et al.. 1990).
T HEF F52 oyl FHAH Eolvt U&=

o2 HFEF UASES AYEdel FH9
Aot old ghako] TAHAD, dEF &
ZollA TefAd Fakol FotE AL dAIERY
HWENA7L S48 80 EdZ2d4 duda 3
el FHor AL YWEAHAEA AFE WE
oz AyztEct
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Table 2. Partial purification of cyclic AMP-dependent protein kinases from non- overwintering larvae of the chestnut
weevil, Curculio dentipes ’
Total Total activity Specific activity Total
Fractions Volume (unit) {unit/mg) Protein Puriffizigtion
o
(ml) No add cAMP No add cAMP (mg)
Crude extract 29.00 807.34 1280.49 0.15 0.24 5232.00 1.00
pH 4.8 32.00 799.43 1557.55 0.17 0.33 4674.00 1.36
supernatant
Ammonium sulfate ¢ 0y 5396 113434 047 1.02 111600 4.16
precipitate M
Calcium phosphate 14 55 51876 963.48 1.38 2.56 376.00 10.50
gel eluate

*One unit of activity is that the amount of enzyme which transfers 1 pmoles of 32P from (}32P)ATP to substrate
protein.

*Assays were done in the presence and the absence of 5 uM cAMP.

*Unit x 107

Table 3. Partial purification of cyclic AMP-dependent protein kinases from wintering larvae of the chestnut weevil,
Curculio dentipes

Total Total activity Specific activity Total

Fractions Volume (unit) {unit/mg) Protein Purifficigtion
o

(ml) No add cAMP No add cAMP (mg)
Crude extract 30.00 256.99 336.41 0.07 0.10  3485.80 1.00 .
pH 4.8 30.00 438.55 547.01 0.13 0.17 3206.40 1.77
supernatant
Ammonium sulfate 22.50 24320  452.35 0.20 0.38 119000  3.94
precipitate
Calcium phosphate 10.00 12385 25141 0.30 062 40800 638
gel eluate

See Table 1 legend for further explanation.

cAMPE A% Axe] A 7| Zo] #BA3}
o] (Berridge and Prince, 1972)., dl®%
polypeptide ZE2&9] A2xtd A2 283t
Aoz gaiA vt TFoA olHd FFo=
ZAH e 99 AT 2LLE AFARFEE2R
(prothoracicotropic hormone: Vedeckis et
al.., 1976), bursicon (Vanderberg and
Mills. 1974), 9182733} factor(puparium
tanning factor: Fraenkel et al., 1977),
eclosion Z2&(Truman et al., 1976),
diuretic T2&(Aston, 1975)% hyper-
glycemic factor(Hanaoka and Takahashi,

1977) B°] Ur}.

Cyclic adenosine-3’ ,5 -monophosphate
(cAMP)e] E3+e UiA d@¥d g AM33te
cyclic AMP-dependent protein kinase
(PKA)2] €48 T3l FAd. Uitsid o
WAL FEEo)Y AAMALER] YEFH v
<9l £37) A (Rubin et al., 1972).

B AdeA A 9d & Q4skels PKA
o] AxE FTriEtey, FU9A e 7
Aaso] AR A o]FoR AT B F
Aok, ol FouwlA o] a9l PKAS &
A7l S71% AL PKA 84 ANalgdo] AA
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Table 4. Partial purification of cyclic AMP-dependent protein kinases from over-wintering larvae of the chestnut

weevil, Curculio dentipes

Total Total activity Specific activity Total
Fractions Volume (unit) {unit/mg) Protein Purifﬁclation
old
(ml) No add cAMP No add cAMP (mg)
Crude extract 30.00 748.33 1004.64 0.15 0.20  5040.00 1.00
pH 4.8 30.00 1176.84 1234.73 0.26 0.27 4578.00 1.36
supernatant
Ammonium sulfate 20.00 108870  2053.41 0.92 173 1188.00  8.67
precipitate
Calcium phosphate
10.00 536.46 688.28 1.62 2.07 332.00 10.40
gel eluate

See Table 1 legend for further explanation.

GAd Wt AAE Aoz HAY,

Fran fAd Ao cAMPs Hyalophora
cecropia® W7l F¥ FTAo LA
{Rasenick et al., 1976), Hyalophora
gloverii{Vedeckis and Gilbert, 1973)%
Mamestra configurata®l A% @A NAldle
7471 1t 39 (Bodnaryk, 1975). &
g Manduca sexta WH| 7oA FHZFo|
PKAS 583 2rarl dojun, o]8F gae
FHI v FE by 2R AFAe] dud 2
AolA vevde zteldelztn Yt (Smith
et al., 1987). °olA& PKA”F PTTHel it
AFEY wbge) fAd H5AHQA a4 oz
Edgi=

FHI U FH TF oA F=ElFl Aol H
2 cAMP Fx9 F717F F Al Reste
RO ®, Sarcophaga crassipalpis® FH 7\
Al A BaEded, Wdr] FHel 2AHE &
Z2 UFE F3EY cAMP Bx7F 2-34 o
okt (Denlinger, 1979).

cAMPS] FZ& glucose thAtel ol 743
o2 zAFEY, deglele] A%, glucosert
o] Sle viXldAM= MIEe] cAMP %7}
uf & olxjE wbAE, Bl EaE $ ¢l
£ gaddely ZeAlEe] B0 & WiAdME
cAMP®] F=7F Folxlthk. Shin(1987) <3t
A Curculio dentipes %9 9%d @& #

Ao 2 glycerold §aFo] HEAo| =sktirt €
Foed Zadtn 953 oA Asddna
o ueby B Adddile] cAMPE Fx W3
¢ fA AEE Vel ole F¥ #Hu 7o
A B} o] A AFE @ A
trehalose 2t} glycerol S ¥4%% 9% 3%2
Az FARTE BHaue & A3 (Wyatt,
1974).

BE ZEIA glycogen ©] & A FAL B
¥4 phosphorylase kinase® &4d4¥e=z A
%#A1712 phosphoprotein phosphataseol] €]
A vBYPo g HEE Bk ol3ld A
o g Eold protein kinased 4L
inactive glycogen phosphorylase b, %=+
active glycogen phosphorylase a2l A&&
Zu] it} cAMP-dependent protein kinase
9o FAgo2 HFEHEAM phosphorylase
kinase® #4388 °]&Y(Walsh and
Krebs, 1973). cAMP-dependent®t cAMP-
independent mechanisms® ZFA
glycogen o8 #AsIH HFFEdre 7
+9b A A% At Trehalagone =94
phosphorylase®& 84383t A WA glycogen
o] 4=9| flelo|tH(Steele, 1963). Hormone-
induced glycogenolysist &%2 F8 &3}
E9 trehalose® H%& Z7MA7itk. a3y
FT 224 2|3 cAMP ¥%2 =77} trehalose
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5 Z7l 94 dejdti(Hanaoka and

Takahashi, 1977).
Yo & FFol €M SHAFHFER
glycerol &% zln ZduE cAMP =7}

E%3, cAMPo 98 @4% o|F= PKA E
3R =L BHEE JE 3 4E S A
A%n 9% ¥ WA PKA 84=7F F718to
AE 71529 W3t A A EE vERY
tH(Yoo et al., 1990).

ol HEA FHo dnlste Hulel FH2o
2 ool A F2co] o|Fojx cAMP %
7} A vdellan, 45Fds AW I8
FRE g8t AA S AH 7 FUEI] W&o
a7 45F FAH FTEL FE-HH7)
g9 & FHs7] 98 cAMPe} PKAYE Z71E
Ro g QYztdr}.

PKA+ cAMP linking membrane-bound
9 F&A=2 #4318, hormone-sensitive
adenyl cyclase system® A ] AEe] A
214 ukg-& vebdn}, Protein kinasex 53
serine¥} threonine %71 ATP<| phos-
phated] Hol& FujgozA Hol3t AE o
Wyl §4& d@tt. EF protein kinase
£ glycogen® A Aol A}, wuizx A,
DNA AHAF 522 cAMPSY A¥XY =& W
3tAZItH(Rubin et al., 1972).

olAte] APHER n|Fo] Kol yhulfule] f7]
AL 253 W3 g Jehded, & FH
Yo o 5old Aoy ¥z AdE Jeld
o B AgdxN "FEXRIdE 455 §32A17]
of ZAHE 7} fr|EHe] AutHe g FALA4E
el e, ole AL 2 FH FHE A A
e EZdAte ey EAe LR 7]
¥ ez gz€En. oduz cAMP EWE
T HARE AF8E JERUz, cAMPA 98
A3 EE= PKA 84S =8 e A8 Vet
ol dhulpulel o]2ijt 2= FFgo e A
23 WAy 9 2% JlQlete AR A
|,
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Concentration of cyclic AMP and Activity of cyclic AMP-dependent Protein Kinase in
Chestnut Weevil, Curculio dentipes
Jin-Soo Ryou, Yoo-Kyung Kim, and Kyung-Ro Lee (Department of Biology, College of Sciences,
Kon-Kuk Unijversity, Seoul 133-701, Korea)

The concentration of cyclic AMP (cAMP) of whole body and activity of cyclic AMP-dependent
protein kinase (PKA) in partial purification were measured in chestnut weevil, Curculio dentipes
according to the non-overwintering, wintering, and overwintering larvae. cAMP concentration and
PKA activity measured by HPLC and Liquid Scintillation Counter, and investigated the correlation
of cAMP and PKA.

The cAMP concentration were found to be the maximum at the non- overwinterring larvae (0.
57 uM/g) and decreased at the wintering larvae (0.14 uM/g). At the overwintering larvae, it was
increased again (0.29 uM/q). Also, the activity of PKA were showed the highest level at the non-
overwintering larvae (2.56 unit/mg) and decreased at the wintering larvae (0.62 unit /mg) in
calcium phosphate gel purification step, wherase it increased again at overwintering larvae (2.07
unit/mg).

Therefore, cAMP concentration and PKA activity were shown to be similar aspect. This results
were suggested that the accumulation of fat body in non-overwintering larvae appeared to be
more closely related to largest ingestion prior to diapause and that cAMP concentration and PKA
activity increased with prepare of larval-pupal ecdysis and termination of diapause in
overwintering larvae, wherase cAMP and PKA level decreased with fat body degradation at

wintering larvae for use of energy source.



