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CENHNPERE  ROBFREUY
X EEER & REIAT
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HE ARV EMNERT S, PRTRARARYTMEMA TN EI D RPN SRR
B A SRR SR RNA SRR Z AL, DL R REN MR 250 ZR-512K9R R, #ARER: (DK
I A R R IMESE 3 REHA G RIVEEES. I RNGRAR LT, BREKEE R, JRH
RNA &R EBERBTZRE LI, 889 R, (DT R0 A Tk ik a5 & B OR # R
BRI 1RE TR 20 R —EAFBRTERRAR AR s FOd BRI I0 38 R B L0 Bt i et & RS 1
3%, FAtsr BB A REMBINNE NS S, RWAY RNA SERB—HLEKR, COREEMA IR
FHOME SRR & ZR-512 5, SRS FIR B RS R 7 i I b 3 R 2 AU 44 550 67 £, Tt iboy
WEABSRIULN RAERSE 3 £, RUEHHENINRRED SRA BB EEN, BELm
FilePifk RNA WY& RRELX RAER 6 — 7 (5, EBRGMBEATHRR K.

XA LEUWA FRALE BNk NREEOSEK RNA &1 KROBELCY ATERE

' =

SRAEh IR F R AN —A BERER BRI R AMBR B E R R F. HER R
WL IR EEE (vitellin) FIRTARINIEEE (vitelogenin) 2 H I & & B FH 43> 04 2 o itk
ELREWHE BN RANER. L8 E RINEEEANE RS2 A MENT (A,
B EEL, 19795 Hagedorn F1 Kunkel, 19795 Engelmann, 1979), 7£ % #% (Engelmann,
1976) Fgds (Chen 1 Wyatt, 1981; Chinzei 25, 1982) th, EViEBH{E 40 B 20t R 8% R E
B A AT EH R R Ao (R, 7EBU R (Fallon %5, 1974; Kelly %, 1981), &
i (Jowert F1 Postlethwait, 1980), BF#A (DeLoof %, 1981), KO F|#5#E (Rankin FI
Jackle, 1980) ZHE b, FTIEHBKE X2 50 HERQ ARNIET

FEER-CEERHRERRE, ROBUERLDE EEDN AR EEERR
PR REVE o FRGEBR B UM AIRE , B B p s S AR 82 507 U9, H DA 2 s 3t i 7= 5
B2 (hFrfas, 1981), EREATAEBI T, RIS R IR 1L 57 S0
FIE 2, W= SR, HE— SR RN eE (REES, 1984), RITELED
RINERENTRS, EEEMIEATROBZLUDIGENEEREANAR. AR
R R b U, MR D N R ES S BB RS (FBRI%, 1980); [“C] H
HBRS A Mk I R R I ROLL Bt v in (38 Fn%, 1982), FERhfk7ZE kN FIRIN G
RS RE R EE D BE R R (Zhai %, 1984; B EE, kED, 1984), X TH—¥E
HLEARPROERATINEER S ARONE, RITED ZTIEOEM L, 2 A&

AT 1983 4 11 Al Fl,
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BiFiTitk, REWPITT B RS AT R A0 dUPHCE AR R SRR U5t h B0 2 R
B RNA &RREE (L, LR R8RSR B g N6kt il s i I ¢ IR 3R I R
B RNA SR ARSGREXHIT EINE R

w5 T

SREAEE 198348 4 AAR 5 AT AN RERMEEHBMX RIARHIX £ H R G
TR B, A ZPUPMLE B A — K PMEA R R LR ZORR R R ikt B
B R RARERIRT, BT, BB ATARIIRARE 9 EX ARREFL
H, MR EEFE TN (522, ERE) A A TIARsRIN ZR-512 p NTTARk, Ao 77 20 2E
fakt K, 100 B0E ZR-512/ 84BN, oKW (100:10:0.1:1, HRLL) (REHEE,
1984)0 JLHR 24 /NS, IR EE 25°C, REE 75 %

BRGE RABELMY ZR-512 (EE Zoecon AT i fh, LE 0.8955, 4
82.7%) LARER A7 ), TR FR G HTH A5 100 B0Eo BUAEEAl A TR RO B R7E PG 28
3 R BRI S 25 2249 Skt s T AR b A 1 o

BRI RRO AN SR 760 i-E B DU B K o R B IR . (R A T %
B, Ve)a, Bcfgedted PH seadf(bis 52 B/ Zns T, Rl %
M PH] RS (id 20 B/ 2501, ERIFRTEIRIT) & 0.5 2 /s By
BEFRHCR, £ 27°C (R 4 N — i 5 MRV R ARE IR 100 Bt CRRE. KEH,
1984),

WHEERWNE AEVEaRHHI RGP EEER, Heriielk
SE, RIBIEHBTHE, REDBRNT: B40 BIFREFEIMN 10 HOCRARINNER
(B, 1980)1F4% M, N 10 87 10 R ERBEBRZ i (1M, pH7.5, & 10% Tri-
ton X-100 1 10% B BERH), N 40 R SN EFR B IHuME (R, 1980), MIRMIE
WhINE. 4 37°C KBHREE 1/ KL B PURBUARITIE FIBERR 2 vh i (0.1M,
pH7.5, 45 0.9% NaCl, 1% Triton X-100 F11% BBV ER Ko BRI 05N
NaOH % ##, i INHCL H A, 205 1 5 27t & Triton X-100 [y F RIS, H LKB iEIA
PR SE

BFEPEERNNE 40 GBI, 010 BOTAIE E & B, 40 #Ot
10% ZS R, R Bo TUIE S % = MR T ThE R TIE & LR 7 s iR a T
o BFWTFHESUWEONE R, HERETLEONTBRERERENINREES
EONa 8

FEMIRAZH RNA BE  RATS M Chen F1 Wyan (1979) BIT7 K, ¥ B 37 B HY
RRWIRALSL IS 10% JRATRY 95% CREH A, BOLJR, TUEH M CBEG: D TR
R CREBERR, 1 0.3N HCIO, PE—Ro PLEHITLIEN 0.3N NaOH, ££ 37°C /KM 3 /1
B, 2500 1N HCIO, Bfbe B0 R ROK IR AT N B

Lok & X
—. BUArdF sEOHE B IEDT R SR R S R A W E A AR
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FESNEIRC RS AT, TUsE T A A 76 R 2 R B o o Y 3
R B AR (B o RATE S, ERM TR TR ERHR T, R ILE
B 1 b B8 5 E & B T A8 H B L
KRAEFLEE 3 K (H] 3EBRRTF 145
AF AR ERES, REREH LT, &
5 5 TR IR0k A R0 B R 1 8 3 7R
156 G B 5 5 0 2 B B G LT 5
MAWEAEN 26%, 5 KLURN &R E
B BE T T o 55 7 REMS WES o
RIERIE E T, LI, & RO SR 2 U (X 3o s us e
SRS WEEN 0%, L/, SNHFEAN  m1 mawasomakikEkioEERaR
ARXBERENEE LT, B 11 RLUGA (88 5 SkMERIT D)

RAE LT, £ 13 REGAH S, gi4gm O ONRRER e——eAbIBES
RS B R IR 1R 34 % RER BN R MY B A AR S HR B
190 SRR B A B AR LR , IR TE 13 RAEIR Sk, RRBERE, Hib i
% H A RIRE B ER.

= BUREL R AT GRS I 00 R R i ISR RO AR

TR, T AR SR A TR RS b R B, 72 5P s E 4 R ARAE
T EL P DR AT HTEE I P2 SRR TR (BUT ST 25, 19775 DRASHESS, 1984) RATFRING
S 37 o Tt PP T D 9 2 B0 R D 4 T 5 9 552 R A 29 WA O
ARET IR, KRS EARAE S ERARE (B 2o MIKE, RALMITHY
i 5 N0 £ 90 35 B R RO A AR 1RSSO ELZETMLIR 20 KN — H BB IR AR,
FEREE, SFEEE S AR % ST AR RIE M e KAETULEE 3
FPHIBART RS AT ARNNEEES, 58 s RARNNEEES S M WES
KI13% 0 {0, BUEr AT ARRHI 59 88 U K3 & RO SRED T B F s IO TR, 7628 5 Kok
2 A TR A it 1/3, B8 7 KOPRIRE AR W, DURBAE LI, Amro
BREA—HAEB RS WEEN 5% oo DURY TR fit & 5 s 3% (&
Do Hi2 S ENERES 7 RUNEHBMK, 7—13 Rz MEARE, UG LI
EFte Bl EAERALE S, bR S AT R, IS A 5 R A R S B
0, SR B2 R O TR R L B A2 B B E ke

=, BAYF S STE A THR Rl R AR R RNA BUAR

RATWLE T IR s A TR AL e R R B Y B DH] R 75 tk
SN ABERSIR RNA ROBCGR 2 LCE 3)0 U EF A0 5 FLJS IEDS k RNA o [*H]
RGBS A MR SR MBS 155 9 RIS A RIS M, X1 5 7 L B
e 1 B 28 U £ 3 A B A EREE © FDUR AR B Fh, 7628 13 Rt 315 1 (1
DS WE 3 % L, SHAE R, i A TR R hh CH] R
EMESA RNA WBRIERHRIE ETLRE 13 RNHEHE. X R 5mEEES
R A5 W B & BT E IR R (B 2) /e L EGRHICENRRAAT
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O—OW#EEL o—eoHMNWES O— ORI ATIAE o—eifih

Tl Akt S M T U R R R R A o

W, fREEANIEN AINEEESRS RNA AiE3T

BHPb b Ry A=, —4IMRERIAR, TH 3 RARH ZR-512, F—4LRE
I ZR-512 g NTARRIESE, SHRAMEMmE. &R (4, £ D FER, Nk AH
EREA ZR-512, MERIRIRROIEEE AN SR RAHBIEE. PULEE 3
KEIE ZR-512 J7, 5 5 RIPEIEE (9 AL xS 1.5 6%, 45 11 K 27 (%, %
L7800 44 6% (B 4:A, R Do WNIIEEEG ARINE 56, SRS REH S
S UATE F1E 56 % ,Lb X TR & 12 f5 o PMEE LIE N ZR-512 9 N ARl e 2 ife sy, 1)
85 KIS ARPINEFEBEAN AR BARRE 45 6%, H 11 REFH 156, £ 17 KE
5535 1 (F 4:A), ZAESE 19 RENRIIHEH A AN S, XEFTE&RMITREER
B TRAR 67 % GR D, MEEEASEOWEBRN 62%, thXBHE S 14 5, DL RS
REDEIAR SR BRI AR EFE RN & RE BENREER,

RBELR MY ZR-512 WA MY B EANSRBE —EOR # E M.
T, SRENBEENETRBODEANARSERS (B 4:B), HAHEWRA
ZR-512 FIRG 4 IR 0 , 726 & B i e SRR D5 (BT & B B0 L A 43 1A R BV B b 3 IR AR R 3 £
Gk Do Hik, BABERIE RIS W EE A& BRI IE IR /R R A e 3 I8 3R 4 £
ERIBREEE, MRS EN R ERE HENEEE,
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F ZR-512 ATESURAMMESR, PH] REZES ARG RNA WEH DR &
(1 4:C)o FEAIRFIMENT, AElifk RNA  PH] REEEEEHNS AL RARS 6—7
% (& Do RURSBMERIENI A RNA WARAPHBHREREM. IRk RNA &
R AR SRR A AR AT. AUHA RNA AREGBIEESE 15 K, INHIAE
HA RSB 17 KR4 RNA FYNE FUE & &k B A e 2 Ko

WDl L5 R SR EEF R R TS RAALE (K 1, FILIE R, B AT HTRAY
Wi B ZR-512 KbERJE, BB A0 RNA B A RS AT BU & i i IE 5 KR, R &
HARMREANEE,

%1 ROBEXLH ZR-512 WHPRFES KSR EOM RNA SEoEREER

, ] SR RER HibormES RNA

o ik R BEaibaes g Bwihae % e
SRR 189 1 3,966 ] 2,542 1
Al ZR-S12 | 8,354 44 10,530 2.7 14,936 5.9
WA ZR-512 | 12,700 67 1,675 | 2.9 15,320 7.2

- 6,614 35 ' 12,791 3.2 4,719 1.9

* AREEPNRARER—-FOK CPM/ @ BNt/ 4 /MY,
5 g SR 1 R R XT BB ARER O

SIS

BAIRIRIRSNE SR 576, IR T IEARRIAR LR BRIEH ki EE S AR
MORLE M BIER R R IEH BN, PMLESE 3 RIBIH R IF R AR RIEE B,
XERMEMGIS RO B i RAvsk b2 PR 38 4 Kifnpk B o LI B R & A (A,
1980) M &0 Hip, ZELERIR T, B ARINE RO ARTHERE. EF%
B A b R TE A, 22 B R B R WS IR R K 3, TS Zh P 8 & A — M B
Wo(FEM BRI, 1979)0 LEMNRBZEGSIEEHIAEIMLEE 4+ K E 2HRS,
1977)0 FRUMIIHEBEAN SR BTREE 2, B8RS, ELENdd, %
FLyE s A R HR R BB AET, MNINEAERIIW R AL B R (F 2%,
1977)o BATEIESLCEBIRINEIEE QKN & BUE 2R 4 B E R SR, B 78 X Fh E duh
R £ F) 8 7 BT 3R AR BORE BN AR R T3S MR, PS5 3 TR s o O 14 78
WONERNA —ERAREECRER, ARV EEIEL T X— o

BATRE U RGN R IR E B A RNE B, 513 2B IR B R i 2 (%
BHES, 1980)FIRE, [T 1A SR HL(FRAILE, 1980) B (bt /7 T b o L2 S R E & iF
I, PRI ITA DB RO BB 1, 85 4 R RN IR HR £ v e o SL B Bk 2 iR, S 5 fh ok B
MEF R AP I REEENAREEHE EFRLUG LR T, B AR 2k 4e i, 57
RIEEAAERBEMARK, HIE 11 REHR, BHEBHERD, WEEEESRDEE
LSRR BN R R, XA IR RBE  F IR 00, K2, ERE AT fk s,
IERA A E R, PULJE 20 R Fg 5 0 00 B B4 B B DL L (A%, 1980),
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EHINEEEAN AR —EERERRIKE, D SRR, E RS, IR
B ARG DB TR ARODRIREGE RERN B, A KB TEHR R

FEULRERP, BREESNEYRBRBENSWALNES. CEHE, REAT
AR BRI, R B IOB G Ry 1/5 (BRBEES, 1980)0 Buer AT i
FEPMEIE 30 K, ANRAHBENSEIIARRM, (OHCEEF R g iny 1/6 (A,
BRHE, 1984)c HHICVTIL, CEBIRMEREE AT, RIKRIIREES & RAKE
RE FEFEREHTREEXK, FERNFUBAREL T —MILPAREIRR L

RN LR ZRIEPRGBENLEBREHAINEEE AN ERAEFHBRE
BER. PMLBLELEM ZR-512 M ATIARR AU AP )5 58 3 KAt ZR-512 1
Mo, 7R EOREEFUE B A R BILL X BRAA IR i 67 fE R 44 5o (B, XHAMER
BRI AP EHAB D WE BN R, ESERL S RERSARE 3 6%, bl ZR-512 %450
HEBEAARORMEAL S BEAER BB L. EEREH R (Leptinotarsa de-
cemlineata) FIKBELE (Danaus plexippus) W, (R4 E RRION SR & B &R, H Aoy i
EE I EE ED A KRR Z# 0 (Dortland, 19795 Pan FI Wyate, 1976)o f7E 4k
(Leucophaea maderae) F1 %45 (Locusta migratoria) W, PR 41 7 %3 o Ath 23 i B B9 (Bl bk
BEE)RNERLE —ERENRHEER (Koeppe 1 Ofengand, 19765 Chen %, 1979),
BRAVELEN R FEINERSERRERPER.

Engelmann (1976) ZRHBEFFEMBINEEREA SR H, TR RNA
RO 1T R MEIF o RF R IR EE S & ROMEIERL BB TRABERY
VER R AT EIINEEESE mRNA &Ko Chinzei % (1982) £ KB P IET
BB ERMYGE G, BRI REEREE mRNA SENZEMA, EXNHERIENATR
MM EREEE MR TIERE RN EEE, XWERTRBELS
EESEARNEGR R T, RITELENRPMEIE ZR-512 WIEAT, IE
Bitkeh [PH] Bosse H S AHRES, RPRGEEERTERIOKE, {2 RNA 1
BFRo BE, REER—FNIE, HEEPECEIRRRABER LI H R E B
mRNA &Ko

B ATk MR A ZR-512 ZhFRJR, Btk o 0 S IR B & pR T B F
HNERKE (1. (BE, HFHRES ABIMAE MR —E0 (RERE %,
1984)0 BAVSHAEERET: (1) BB RBRARIN, NXBURTHE KRS RU#
BRI R A, W T IR AN REMETFE. A ANTEMERIRET
BN, £ MR IS RIAE S R O B AL SR AR, R B R R A R REFA I, IR T IE
BT, R B RZE TR I HRRIES, 1980; 1984), HARRIIRI AR I KIS, B
EEAEMBEAGEROBRT, R BRI ARREER L. & ZR-512 4Rl RD,
BN Fa V2R B IR A1 A B ()72 SRR E D AR A BT BRA TR AR, 1
SHFIRFHEING %o RATWZBILE A ZR-512 RO ik N, A IIAE AT o
XS R IR RGP BB A0, SRR M o FTRATRATIAY W SR B e 7= DR A D
MBI 2 —, TR HE IR Z B E M, BT X AR REIURHE SN 1 15t — P IR o

MRS SRR ZR-512 MIBALEERE (R RNA RINEEE O AROER, Ra
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F

b A E A Be RATIAY, —HERERAERM ZR-512 WA TR B & A D=
MR KR, B D BE PN £ R B R R R A B E L DR R (P S, 1981);
JGi % NI 4 5 2 P SR R A 3 (o (MR S5 1984)0 S— 5 TR\ ZR-512
] {5 R 0 2 S AL 7 A P B 4 SR — 5 KT, R L — R M AT BOR BB i o
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ON THE VITELLOGENESIS OF COCCINELLA SEPTEMPUNCTATA:
REGULATION OF VITELLOGENIN SYNTHESIS
BY JUVENILE HORMONE ANALOGUE

ZuANG JIAN-ZHONG  ZHAI QI-HUI
(Institute of Zoology, Academia Sinica)

Syntheses of vitellogenin (Vg), other secretory proteins and RNA were investuigat-
ed in the fat body from adult female Coccinella septempunctata at different stages of
development by incubation in wvitro with [*H] leucine and [°H] wuridine. The capacity
for Vg synthesis was assayed by radioactive Vg secreted into the medium after specific
antibody precipitation. In females feeding on aphids, Vg synthesis began at day 3
after emergence and reached a small peak at day 5, when Vg constituted 26% of the
total secreted proteins. Rate of Vg synthesis increased sharply after day 11, and be-
came maximal at day 13. At the maximum, 34% of the total proteins secreted was Vg.
In females reared on a basic artificial diet, synthesis of Vg by the fat body was great-
ly suppressed. ["H] leucine incorporation into Vg was first detected at day 3 as it
was in normal development, but with a much lower rate. Vg synthesis remain at a very
low steady-state level during adult development; the amount of Vg synthesized was
only about 5% of the total secretory proteins. Vg produced in females on artificial
diet was less than 3% of that in aphid-feeding females at the peak of Vg synthesis.
Synthsis of other secretory proteis in females on artificial diet was reduced to a lesser
extent.

The incorporation of [*H] uridine into fat body RNA increased with time after
emergence in females on aphids, and rose to a maximum at day 9, which preceded the
major risc in Vg synthesis. In females on artificial diet, incorporation into RNA kept
at a relatively low level throughout the adult development.

Stimulation of Vg and RNA synthesis by a juvenile hormone analog ZR-512 was
studied in fat body from females peared on artificial diet. When ZR-512 was applied
topically at a dosage of 100 g/insect to females at day 3, a more than 40-fold sitmula-
tion in Vg synthesis over the control was obscrved at the stage of maximal synthesis.
At this time, newly synthesized Vg made up 56% of the total secretory proteins, being
12 times higher than in the control. When females were kept on an artificial diet con-
taining ZR-512 after emergence, Vg synthosis was stimulated to a greater extent than
after a single treatment. These results confirmed the involvement of JH in the regula-
tion of Vg synthesis and secretion in Coccinclla septempunctata. Hormone treatment
produced only a 8-fold increase in the synthesis of other secretorv proteins, showing
the specificity of JH effect. The incorporation into RNA increased 6—7 times in
hormone-treated females. This is consistent with action of JH at the transcriptional
level.

Key words  Coccinella septempunctata—vitellogenesis—fat body vitellogenin syn-
thesis—RNA synthesis—juvenile hormone analogue—artificial diet





