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Changes in Electrophoretic Patterns of Haemolymph and Fat Body Protein during the
Prediapause Period in Henosepilachna Beetle. Yoshiaki Kono2) (Takeda Chemical Industries, Ltd.,
Agricultural Chemicals Division, Research Laboratory, Ichijoji-Takenouchi-cho, Sakyo-ku, Kyoto
606, Japan). Jpn. J. Appl. Ent. Zool. 32: 97-103 (1988)

Proteins of the haemolymph and fat body of Henosepilachna adults were analysed by polyacryl-
amide gel electrophoresis and the changes in the protein components were compared during the
prediapause period in relation to the diapause induction. Some of the female-specific proteins like
vitellogenin were identified but these proteins were not the major ones in the ovary of this species.
There were no diapause-specific proteins, while the quantity of most of the protein components in
the haemolymph and fat body increased with the lapse of the prediapause period. A protein in the
haemolymph disappeared at the time corresponding to the loss of photoperiodic sensitivity when
the fat body was fully developed for the diapause. Chromoproteins, which were colourless im-
mediately after adult emergence, became yellowish with a slight decrease in their relative electro-
phoretic mobilities, after the onset of adult feeding.

=V ag¥YKRYT Y MY Henosepilachna vigintioctopunc-
tata F. [RMZEHAE T CHEET S L RiRicizvw3 (=
%« BAE, 1943; 2200 - WTH, 1964; %, 1986), R
EHETHEYOLEECRE LB, REEIE% S BE
DEHARICE>TRESH, ZO®%, EHBE~BLT
b, 20REEL, HAERTHREERTZLELEF
CLPUL% 16 B2 BEZZ A0 bRMUMEAL 2 < &2
Y IKHRIC A% (Kono, 1982), 0D X 5 7 gt JEH
B OWRITNE RO FEE EX) CEER S Y, ¥
v A =YY 2L LTH 254 (78, 1980) <,
FRRHE & IR L7cB& (Kovo, 1982) IZiERAfE D JEEA
Bh3 L, Zhict-> TREHREHERRELEL 2
5, ZORBONEAMBZN 1L, 772 EHEALVE
VL & ERUIRT S oM IR O WTEESE R B
BB THDOND Z L Th % (Kovo, 1982), fEif
RO F3E L AR W RETE AL RE D 21k L D BE % B
LMCT D Z LIZRRICRY 2 LR OMIEORE & &
BT LizokPBEELZOND,

=V a v YAV T v b YRR T ORI AR L
I FRRHDER, ARASEZEVERTIRTTIIHLrICE
1) B RERS TR SRR

NTHEY, HEAEOEHE LRRER TV S (%, 1980),
anZ KN Leptinotarsa decemlineata (DoRTLAND, 1978
PEFEROEN et al., 1982), A A # D-—F& Diatraea grandiosella
(TuruNEN and CHIPPENDALE, 1979, 1980) T3 {KHR A
RICKFE DB EEP R, BIHERCERT 2 Z LA
R, ARV X ARRFEHERC ST 2 ZoRRER
BOHELH L 5 T 5 (TuruneN and CHIPPENDALE,
1980), AfEIC b, KRICHREBEAEVFET 500,
¥z, JRBIREANA BB L THEET S X5 B
BREETZIONE VST HERET27cbic, RUT
7 INT I RFNVEKIKENC X ) ik X UG 0E
BB &L, BIRIREIORARRIIRIC & - THREE
MeEMzMETOENL OELER~,

BN DTS, BRKEIOHEOBIE, WX
DKEEB D - o, FEEKEREROBEEMLIERIC
B#oBrET 5,

B X0

Bl B AERR—FFIIRBN T AR L2 5
19794E 7 AKBREL 7c =V a7 YA Fr MU RBE &

2) Present address: Takeda Chemical Industries, Ltd., Agricultural Chemicals Division, Development Department, Nihonbashi,

Chuo-ku, Tokyo 103, Japan.
1987 4£ 6 A 16 H3%H (Received June 16, 1987)
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LUy A eEEEE 2 TRREFT LTV S HOK
Phb, #E, PUEEZORBEZRBOE H &4 (10L-
14D, 25°C), 721X, EHZM (16L-8D, 25°C) THEF
L7k & EBRICH W, BRIT & @B LAaWvRY,
Uy A 2AET, +oREx,

BRIKE) C FREIL TS5 RV T I YT I EFASE
4 A7 (pH 94) I2X Y, FUR-27V T UBEK pH
8.3) B f#i-> TELKKE L, WBIL 7z ¥ VT4 220X
12.59% hV 7w e FEER/K %5 VR T 6 & %, 0.05% com-
massic brighliant bluc R-250 %t 7% FiA/KER T
BEHEERB L, 7% BRI THIE-Tc%, 5
VY b A—#— (Gelman Sciences i DCD-16 ) |z X
DT NVT 4 R kER 575 nm QWG TRIE, EHL
720 BEAVERRS OBERITWOEE OFERHE 2 #k L T
U7,

BERKBIOME 1 2dfk (58H/0.5 ml), FBIFE (I
AERAfAR 5 BF43/0.2 mil) 38 X UWRHE (3 §H43/0.2 ml) 23530
WNOEIE I AFAEK (0.14 M NaCl 25t 0.01 M i
RREHR, pH 7.2) & X EEREL, 5,000 rpm, 10 43 %O
Lz EEE 2N EFNRF 1 2274, 20,20, 40 ul AhT
PKBh L7z, (RO R O HRIC A H DR RSt TR EH
., BRECTOSENEREL, T IMETAAIC
Mz,

TAEHO 8 i< &, BERHE (1 8853/0.1 mi) BEREIRD
W EH40ul, B2 0%, IR COSu 2HT4 AT
Mz iz,

BABEAEOEER FHEBOMENL I0EEZB L L
1.5 ml OAHE AR (BTR) TEBR:L, 5,000 rpm T104
ML Uiz, B 0.25mlic, 10% (wfiv) PV 7w ufE
ER& YR %, 30 2Pk THEAIL /2, 5,000 rpm T
10 3RO L TERABOWE Y B/, 5% FY 7 v uff
B (1E), =&/ —n-xFrz—5)(3:1,vv)EE
®QE), =Frz—7v (2 H) 2z THe, 0T 5
Pere R E 2 5 VR L7 %%, In NaOH (100°C izt < 2 [
M LUEAESE S, Th BRI EEEng
M) 2HBL LT, Favy NN EVERL,

fie fo S

1. REIBEOERE

FULHERBET T 15 Of&HB L7 & (15 LD) ofF
WEHBZERKEIT2L Fig. 1 X 5 57—
‘iz, MEERER (15 LD KR EAIES VD02 E D
5L WARDAY FRED S, TIHICKEIDOEN (F)
B2 5 i~xii B xiii &4 EfHT 72, # (15 LDm)

i

Table 1. Relative mobility (Ry,) in 7.5%, polyacrylamide
gel electrophoresis of haemolymph, ovary and fat
body proteins in adult females of Henosepilackna

Component in
haemolymph m

Component R

Component R
in ovary m

m™  in fat body

i 0.736 a 0.744
1 0.724
b 0.716
2 0.670
ii 0.643 c 0.653
0.621 d 0.619 3 0.622
iii 0.538
e 0.529 4 0.527
iv 0.484 5 0.479
6 0.437
v 0.418 f 0.424
7 0.385
8 0.356
vi 0.330 g 0.331
9 0.312
vii 0.274
h 0.262
10 0.251
j 0.227
11 0.217
viii 0.205
ix 0.165 k 0.169 12 0.170
0.143
x 0.137
s 0.124
xi 0.114 1 0.119
14 0.109
15 0.088
xii 0.055
m 0.041
xiii 0.033

Characteristics of haemolymph, fat body and ovary proteins
correspond to those described in the Figures.

b, TOHILDIREAEDORNBRD LN, xilk
Rohd, Lii Zb T LrEELE P, FEEE
R4 ORI PKEIIEEE (Rm) % Table 1 1257 Lz, ii @
RN FZ2APER>TWEE5ICRA25DT, Fig. |,
BLDfRAOGNBE— 7 DME I >\ T Rm fEZRL
7o

SHART, PHLR 6 H © #ERRK B (6 SDf) @ KL
15LDf L i2iER UBESKE S ¥ — v &R L7 (Fig. 1),
HBEP i Oy FIRAH BT, #ic, BRERBIE
HoNBRVERS S (Rm: 0.124) AAFER Shiz,

15 LDf OJFE» 51X, Fig. 1, OvIiTmzT X Hic 1248
DEERSHB B &hic, Th & % a~m L&,
Ru {E% Table 1 1238172, Rm [EO B D W 5 T 5
L, CEOBABPFRO LD L KFOLITH B, T
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575 nm

Absorbancy

Fig. 1. Protein patterns of haemolymph and ovary in
adult Henosepilachna. Haemolymph and super-
natant of the homogenate of ovary were subjected to
electrophoresis on 7.5%, polyacrylamide gel (pH
9.4) with the running fluid consisting of Tris-glycine
buffer (pH 8.3). Gel discs were stained with
Coomassie brilliant blue R-250 and scanned with a
densitometer. Haemolymph: 6SDf, 6 day-old short
day female; 15LDf, 15 day-old long day female;
15LDm, 15 day-old long day male; Ovary: Ov,
15 day-old long day female. The adults were fed
on potato leaves under a: short day (12L-12D)
or long day (16L-8D) regime at 25°C. O, F:
origin and front of electrophoresis.

bbb, cdiFiilz, f,gk 1% v, vi,ix, xi 3L,
PREICISEFE DR b, h, j, m B0 NI, TDI L&
ZARHE & IBBLBEREE L ZIBA L CEKKEICH R
»hLEMT B,

EH&MTF 3 Hi% BLDS) 3XU6 H#% (6LDf) Of
RO REEEE D KB 27— 1d Fig. 2 IR L,
6LDf I2i% 15 LDf & [{ Uk /25 Esd & hiz, BLDf ici
i, iv, xi BL U xiii DAY FRR LRI o7,

FIRBEREORE TR Rtad 3 A HAD 2 KD A
v ERABIS (Fig. 2, Ch), 2HH DSy Fid v & xiii
EOBAERMC—ETHMECHZZEhD, Thb

575 nm

Absorbancy

Fig. 2. Protein patterns of haemolymph from 6 day-old
(6LDf) and 3 day-old (3LDf) long day female,
detected by Coomassie brilliant blue staining.
Ch: scanning pattern of 6LDf haemolymph at
475 nm before staining.

i

ERWAL
o

Absorbancy 575nm

Fig. 3. Comparison of fat body (FB) and haemolymph
(H) protein patterns in 9 day-old short day female.

BEFEFALLO LM SHD,

2. IRBFEERY

HHSLET, L9 HEoO HEmkd (9SDL) DAgHHED
TIAME O EDOXKE <% — % Fig. 3, TRk Uiz, ol
EREEORS EF RV T S 15RO/ K (1~15) 2
RBHBEN 5B, FMbHD Rm fi% Table | 1275 L7z, 9SDf
DHIEREAE D %B) o~ ¥ — > (Fig. 3, H) & D HE» D
b, RREAR & (R SR ORI <, R il & &
T3 L i DFEME, 5&iv, BX O, 12 L ix O 3N
W@ X 5 Th 5,
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LA &MFF, JHL6 Hik (6SD) MRk T IRIHMEAE A
BEHEELCYS, BRHCRIZEAZEVILL, HTH
A 14 2R 4 R0y Fasfeslsni, 72, EH
ZMET, IUL6 HikoME (6LDf) DRRIFEIC HEHIZIX
PR, 6,10 R BEOAVFRBED O
(7— 7B,

3. BRI RICE T A BAERFDOELL

i 2REOoBEAE

HAFHTTo2REOKENEARRL, T
SIRAICHEM LT, LB B X 1Y Y 0.6 mg TH

-7, 6 HIZIX 1 mg, 12 B2 1.5 mg IZ#EL, -

ZORITBE—EMTH o7z, HERBO2BECEREK
KE S F— ik, EROERE S FBFEET 22HiC

575nm

Absorbancy

Fig. 4. Changes in protein patterns of haemolymph
during the prediapause period in short day
females. Adult age in days is represented in the
figures.

EER R5ER Th - 728, Ptk QIS iz o h
T, BEAEORSBHEINT2X5Tho, RIROE
HERRS 3,6,8,12, 13 Ic#Y T LAbRE Y Fid
LIz 6 BUBEECRHENZ X512k » T,

i, AREHHE

ARUE BB OB ¥ — v ORHRIRIC R 28k E
Fig. 4 I/ L7ze THEEHIZ G v, vi, vii, vili, x, xii D 6
EDOAY FidPIRICHERTE S,

A vid 3 HETIRARICEML 20, T0R—ER
iy, 15 Aihb TR Ui viid3 BUBR L
IEHET 12 HICBERIBEICE Ui, vil, viii 135 BT
WAL, 9 BIZEKIBE L x o7, WRIREGI BBk
sk 3 BICHN, 6 HETHMLRE, %0 %k B
B Lize xii iPHEYH & 15 HITKBRIZHFEL
2, 3AMD 12 BOBEAREBERY 1T - T 2 Hiflicix
BOPLTEY, ZO1DYIC Re HO LR /N S WS

n
o

<
\)

575 nm

Absorbancy

]

Fig. 5. Changes in protein patterns of fat body during
the prediapause period in short day females. Adult

i

age in days is represented in the figures.



BRSO E A E KN 7 — 101

xiii DPENRZE L EH L, %, FHLLYHO VD
Ru EAMOBHOMHE L D, bt KEWZ & { HB
L, 2052, A—LE26h5EAED R fER
TULY A LERZ B Thrb L TRESZZ LIE, 0K
AEBBOME L HBAELTATIA REEXDT L &R
Bt 5,

iii. FEWAEAE

S H ST OMERR RIS B B RIIRE AR OKE -~ #
— v OF L% Fig. 5 10K L, JULYHIZX ¥ DR 5
LENDIEL, B okt — 7 ZRERVE, 3 HICR
2,6,7,12, 13 OFRSPHEML, »adik-& Y Lier
VEEER L, BLALOEAEITI H ECHMmLE
F, FO#%15 B E CIHERRICRZZ iz, 1,2, 3 DR
LI HDOERRBEIELLE HEPEBA Lz, £,
BA'E 7,81%6 HICKEKITEL

4. BERENZ—U~ORBEHFOKE
HHASRETIC, IMLEZ» O REEHTHE Y v 4 A
THEORLYZV Yy VA TRV 2ELZTHE LI L
&, PLU, AEGHEEYHIRLCRAOKERMNEN
xic b FORER L UOEMROBAEKE X &2
{9 A OMERL . (9SDf) THEE L 7o Vv HA Tt
Y252 TLRABOEEZIERICHEML L, AEEA

575nm

Absorbancy

Fig. 6. Haemolymph protein patterns in 9 day-old short
day females fed with potato slices (SP) and underfed
(A, B, C). Relative body weight (percentage to
the weight at emergence) of A, B and C was 125%,,
1359% and 1509%, respectively.

BD % — (Fig. 6, SP) (ZAEEFE R L L~THL 2
ZRiE->TWic, BAA vii, x OB BIRIC D7, s
BIUxiiiZE- B ohiadh ol v Evi, BX
W, il & ix OICAERFRICER OV AV Fis
Hhic, £/, vO Re ERHLTPICKEL LD, UL
WHOEEOZEYU T AL KOEE—F L2, Z0HEE
D VIR BEBPMNP o T, REEHRICEY 9 HOFE
BIHCEED 125, 137, 150%, (EHIITV) @ 3 fEik (Fig.
6, A-C) DIEEEHEZHET S L, KEHNC T
BERE vil BL O x 3L, B, s XEERMO
A bR,

e HAETHYY FEROBHEEAE ~F—

N Myt

575nm

Absorbancy

Fig. 7. Fat body protein patterns in 9 day-old short
day females fed with potato slices (9 SD SP) and
underfed (9 SD A, B, C), and normally fed 15
day-old short day female (15SD). Relative body
weight (percentage to the weight at emergence)
of 9SD A, B and C was 125%,, 1379, and 1549,

respectively.
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(Fig. 7, SP) % R.5 &, AHEMHE RICH~ 1~6 DR
DI, 13 BEFIRE WV,

FRRRHBIRRIC & - T 7872 8 D 9SDf i (FULFFIZ I
NTREA 125, 137, 137, 143, 144, 150, 154, 163%, i
HIN) & IEHEE O 3O 15SDE RO IR E I H &
[FIRFIC KB LTIl L 72, fR&Efl % Fig. 7, 9SDA-C B
I 158D 23R Lire EX B BHETH -T2 3,6,
8,9 DR DWW T MRS % 9SDf DRE R 1509
i, 9SDf DIKE L 150% Bk, 35X 08 15SDf @ 341
{Z5MF THMBE L7z (Table 2), S O ] T t-test 1< &
LHEBERE 6%) BfTo7c & 5, B 8,9 Tikfk
BEOEWHTHEEIC £, Zhk 158Df Licid &b
Molz, 3,6 X EHEDENL S ISDf DR BB T HEE
ERERIP 7208, 15SDf Tk 9SDf O fifiic L~ TH
N N N

# %

=VaUYHRVTF U MU RBROERER» SR OED
BRESY ii @ Front fll & xi BEKIKENC X » THEESH
72o THDHEFIL Rm HERTEIPIRE (o, 1) 12 L
HHNBHZLnD (Table 1), T DS, TORBED
Vitellogenin T& % RIREMER IRV, LrL, ThdHORK
SRIPRANTE® 5 4K (Fig. 1), fLoREH ; =
7 5 KAy (DORTLAND, 1978) R0 F KR TV b (B
H5, 1985), TRLADX IR FERD Lidm- T
72,

=V UYRVT Y U DIIRICIE 10 AL L0 EA
BRABERD B, FDHH 6L Rm HOEDN S
RHgIC LEFET 52 & (Table 1), 33X 0%, SDS-®RY 7
Z I N7 I RFVERKENIC X Y BEAEAEICAFIL

1

ST, TORBICBWT LR OKNE, TR0
EEHE L LT vitellogenin & IEEREX L ORFERSH
TWBHZ & (BED, 1986) 5, ZORMRTHE vitello-
genin BEELRETHEL TH Y, TALNSED
native BE&HTOBRKENIC L > TRFERSLLTO
vitellogenin BEETCE o ERLEELLN S,
FHRICTIZ 2 RO EEDOBEFTI AT (v, xiil) BR LN
7oA (Fig. 2), BEEETAV Y v ¥ ( THY Y CHE
LB AICIER LT (Fig. 6), bT% Rm fEO K EW
EAELLTHETZZ EBHALMIC R 57, L,
R ANTWAWTHEY H OEKRIZIE S v H 1 =&)Y
TR LFEIL Re B3R TEAEBFEL 2 (Fig. 4),
ThiL, fRICHRET 56%E, BEL hnF /4 ¥, &
NOERBELEALT R BRIELERREIZEEZB N
%, Vitellogenin iZiZhnF /) 4 KR EEHhTWBEZ L
PEEINTNAD (Cawo et al., 1976), & 52, 7
YtV FEOERKEL L >E A E, Lipophorin IZ }
huF )AL EREERTN % (Cumo et al., 1969), H
vF /A FEEERI E LEZOND D, SRE
BLEBABIZIABIREL D EEL NS, Vx
HA EHAE RIS L REREAY FARED LR
5T enn, BRUNOWELFEESL T Ru ERELT
ZEAELVEAET B LELZOND,
HETLHNZLSIZ, =Yavv kv Ty FuR
OHRBRFRICITS 7> DOEMRD 5, H—INFEHIRZ
HEOBERT, BoSBRIKRT T 5 AHEIIRBRORER
IRCPERE DR L BB BB L TRV (Kono, 1982),
BHEOCEHLOBELEZOND, EAKTIIHEL »
B AE BB OB E - 72 BICEZ Y, ZoRE
PEHE, JEHOWMOK TIc—&+ 32 &5, BAK,

Table 2, Comparison of relative concentration of fat body protein bands between
normal and underfed 9SDf beetles, based on the absorbancy at 575nm on

polyacryl amid gels

Mean relative concentration+S.D.

Band No
3 6 8 9
Normal 9SDf 43.04-10.82 64.74-4.92 63.04+3.50 60.742.12
underfed 9SDf 36.44+ 7.6 64.6 +4.4» 55.44-4.2> 56.0+2.1°
15SDf 24.74- 0.8 54.0-+6.6° 65.04+4.02 61.0-+7.20

Normal 9SDf: 9 day-old female adults which had been fed an adequate amount of
host plant foliage and whose weight had increased by more than 1.5 fold that at
emergence; underfed 9SDf: 9 day-old females which had received little food and
consequently in which the weight had increased by less than 1.44 fold that at emer-
gence; 15 SDf: normally fed 15 day-old female.

¥ different characters in each band indicate a significant difference at 5% level

(¢-test).
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FEMIDRTBGE T AR TORR L ZE2 b2,
SeEMIREM T, EHAELMTIC 6 AREY
h, BBOERENIHLFFD 150% 2+ 5 L EkT 5
25, FREEEHIRR L THRERME I X 5 & ARSI L8R
% (Kowo, 1982), 45 HAHT, MEHIRIC X » Bk E
W 1509 BAF o> 9 BRAORRE L IR 2 R E e 150%,
U EORE L CRABEMD & i U IR, ARERYE
vii, x [T & 2T EV R RIC B RICFEFE L7z (Fig. 6), L
b, KEMRZHEOBEEL WY v VA THE Y FE
BICRVERLAEDORANI b, ThOERED
BT FEBREENER L AT LTV D LW 2 %,
WZHENAERE 3, 8,9 LRE 1509% L ko gz £
BICHRNIE, 3IEPEEIRA R E— 2 Ic2DBBT
SRR EE R LI (Fig. 5)o b1, HRPOER
Bs SEEREOHRA, NEAMREMERO T 6 B
BETIHML, ZORBBICHED L 22 (Fig. 4), #
REHIRR 247 - 72 9 BERDREL 150% LAT DR HICIETF
L, 1509% LLEDRRHE Gk 2k L7z &5 (Fig. 6), &
LEHIREEABETH S,
PEDXdic, =Yav ¥Ry 7 FURKRICAS
FCRBEAREEZEZRICITZ S, Fhidarns FrL
VTAILINS L ) I KR RIC HFE 7z b @ (DoRTLAND,
1978; PEFEROEN et al., 1982) Cik/x <, BHELELTW
LEHEREABTHH LY THB, LirL, B
OB, EEBIRE N L Bl U TEL T AR s @
IORBABLEEL, ThoOPIRICX VET LWER
LI h 5,

i E:d

=VavvRVT v Ny RBOKE, BHROEAE
ERYVTI7INT IR - FABIKENC K > THREL,
ENEROEBAERS ORIRIEN B & CIE Rk o fk
SEALEBR LI, TORB T, MFENR vitello-
genin FEHEIED b, TALIIIIIREARD
FERS TR o7z, KIRICFHFRATEAEIED S
a7, BEALOKEK, BXU, BHEEAER
ARSI O EFFIC SN TR L 7z. BIREHED
PIC RN ERFEET S LERT L0 LD b, —hR
I FAYIREZMERBICHE R L, RRPICEERE
BHELIFRERE LORFE LI, T bIXTHERICIEE
FLHALTELT, EAVBEILARLBALCE
KB L O BERER /NS WG 5 ~ELT B Z LS

MR o7,
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