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Effect of Juvenile Hormone M on Yolk Proteins Synthesis in
Drosophila sp: Robusta Group
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Abstract

Three yolk proteins of Drosophila sp(robusta group) begin to be synthesized in fat body
and ovarian follicle cells of two day old female after eclosion, and selectively accumulated
by the oocyte during vitellogenesis.

Expression of the yolk protein genes are regulated by the insect hormone, each as
20-hydroxyecdyson and juvenile hormone. An injection of 0.3 ¢ of 10* M JHII in one
day-old female was sufficient to promote synthesis and secretion of yolk proteins in isolated
abdomens. Three yolk proteins were first detected between 2 and 3 hrs after treated
of 10° M JHII in abdomens removed from the whole body of one day-old female flies.

The vitellogenin oocytes development by treatment with some hormones (acetone, JHII,
and JHI-20HE) was highly affected in JHII of 2-day old female flies after eclosion.
Thus it seems like that increase juvenile hormone levels not only switches on yolk protein

genes during vitellogenesis but also promotes the oocytes development.

KEY WORDS : Drosophila yolk protein, Juvenile hormonell (JHII), Oocytes
AN

Atz Azt 42t



12 i 8% H B2 H =

Ao

Vitellogenina 3§ i) A2 BE
T34 AN A, olge W4 A
€ $% 3Z=2Z(Juvenile hormone; methyl-
trans, trans-3, 7, 1l-trimethyl-10, 11-epoxy
-2, 6-dodecadienoate) o <2j3legd Fxzc}
(Hagedorn and Kunkel, 1979).

3 TEE-2 farnesolAEo 24 T3 9l
4 vl detebs (corpora  allata,
CA)ollA ¥4 =of ¥FE waEny, vy 5
222 Juvenile hormone-binding protein3} &
$HE YyAsld IH Mdre 249 Fol, c-
AMPe]| o8] &Adsisle] Az w32 vjehdich
meld], T3oll49 Juvenile hormone (JH) 84
I UHE JALE e
esterase (JHE) = JHE ester group$} epoxy
groupo g ZlpEdalAy, == JH acid®} JH
diol2 Alstse] z=2E 2§ =3 o
1985).

X% 232 (Drosophila melanogasier) o] 4] J
¥ = 34 - oY A7E 322 47,
AZA FAA(tra, tra-2, dex, ix) T3 B
HY RAFA dPoll T A, ol g
AF7} o]l 23 vk (Bownes. 1982, 1989;
Bownes and Nothiger, 1981; Bownes et al.,
1987; Jowett and Postlethwait, 1981).

53] 8 %3e2](D. melanogaster) A M ol| 4] 2]
3 E2EZ(JH)Z oocytez JyIuAE
uptakesto] J4 Y& 8% (Postlethwait and
Handler, 1979; Bownes 1989), ovarian
follicle cellsh xIsAolA] I8 2l G4 &
% (Jowett and Postlethwait, 1981; Bownes
and Blair, 1986: Bownes el al., 1988), 22
I hemolymph2 =gy I3 ddYg diw

Juvenile hormone

(Hammock,

F53l=d] Pogc}(Bownes and Hames,
1977, 1978. Brennan el al., 1982, Williams
1986). alAdsg femaleAd o}
Juvenile hormone 3} ZR515 (juvenile
hormonefA}23) o] Fojol ojaf4] z3jele
hemolymph/Adell ‘% hui Aol 27}, A
ZAVe mRNA %7}, Z8l¥ Ovarian 9dg
Z Al7ickar ® wslgich(Bownes and Blair,
1986).

£ 202 (D. melanogaste) oA 2] F3 ot
Ao FAz2AH L HARH, 3224 24, 24
Sola, ZE)T 4Bl A wHozA W
Ase 73 e ekt fFAAZA7NE olFt
= E9UEA WUy <A77 olFeixx o

and Bownes,

(Bownes and Blair, 1986 Bownes and
Nothiger, 1981: Garabedian et al., 1985;
Robert Kozma and Bownes, 1986). Z&8]x

D. grimshwig} 2 F-9| zsjejo J8
A Fxo) A 2A-] dislo B ug bl 9o}
1987. a,
1986:

(Hotzopoloulos and Kambysellis,
b; Kambysellis and Hotzopoloulos,
1986).

M52 23}e] (Drosophila sp; robust group) ol
A1 3% <243 3372 polypeptideo]] i ¥-3
el EA3) 20-hydroxyecdysone & =2 2Jh
GE el 3 Bl st 23 sl (Kim
et al., 1992 a: Kim et al, 1992b). o]4<]
A7d#AE WA FAE Ed2 3o, trans-
acting factor2} shi<el JHIM of 2igF 43 b
g4e =24 4 1 JisE Asre o

Kozma, and Bownes,

AE L uy
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sp; robusta group) & Lewis (1960) &} X Zuix]7}
Solgls AujoRA 25-27C, 70-80%9 &% 1
2]3 32 12 hr-light, 12 hr-dark cycleg #3
#loy AFR3lglcH(Kim, et al., 1991, a). uiA
Fdols Aawe] dgdg ¥ U ArEdl
t}. A¥el] A%l female2 old pupa§ cage®
He| GAste Al &71 F f3ise]
Mg AH3Rgch

2) Hemolymphxij3

Hemolymph &&= 232§ oRiygol4 di-
methyl ether2 w3 A1) Foll A3-au)7 st
z3}gje} 10418] 0.1M sodium phosphate
buffer (0. 1M NaCl, 1mM PMSF, 5mM
Glutathione, pH 7.0)ell4 z3o| Aslz] ¢l
282 3 ste] hemolymph7t o} Y &5 3}
ot} % groupwd 10v}e] female flies&
sample2 ARMg3s}gct  3]4~¢ buffero] ¥yl
hemolymph protein-& 90% acetone-2 9uf A7}
slo] -20CellA AHAIZ FAHY SAPL 12,
000g o4 WAE2sld <Ysiqct

3) MIIHE (SDS-PAGE) % Waestern
blotting.

Sodium dodecyl sulfhate-polyacrylamide
gel electrophoresis (SDS-PAGE) = Laemli
(1970) 9 4zt WRsied AAspgc}. g3t 20
Ceoll B33yl ARE AF AZ7lA4 Az A
71 ¥ SDS sample buffer(0.0625 M Tris~
HCI, pH 6.8, 1% SDS, 10%(w/v) glycerol,
0.1% BPB)# A7} 3bo 100 CollAl 3E <t
7ldslgich. 42 Lowry et al  (1951) 9]
o A gk BAS 10% gel ==
8-15% gradient slab geloll4] fejalglct. IF

2a123 marker (Sigma) 8= bovine albumin
(66, 000), (45, 000),
glyceraldehyde-3-phosphate dehydrogenase
(36, 000).
trypsinogen (24, 000) 2|3 trypsin inhibitor
(21,0000 5% AH83tgich

Western blotting Kim et ol (1992, a) ¥
ur ol Wb 10-15% SDS-PAGE gradient gel
oA AlA|3HgIct

Autoradiography= H719%F F AL 0.5%
Coomassie-blue (45 % methanol, 15% acetic
acid) & gAsle, BT o3 A AzoledA A
2 Az A7l Fol X-ray film (Kodak) 3 A
=70 CollA 159 ¥49F x=&A4Zch Gel scanning
2 550 nmof4} microdensitometerg o|-&3}od
A hemolymphef 3}t & FAYY v]& (%)
< FA94

egg albumin

carbonic anhydrase (29, 000),

4) Hormone *2|

$3} ¥ 247t &= 199 female® #H-W9]A
sl 4] vholEAZ B39} Theateleld ligation
T Foll F5E 7R AAAA B8 7o
32|32 Mol hormone ¥X& AH3MA317] 93l
25Coll4) 24417+ F<F humid chambero ¥x]3}
et

Juvenile hormone I (JHI, Sigma)F<{l-2
10 M2} 558 acetoneo] <1 ¥ AAHF ¥
2 90| microdispenser pipetteo 2 ¥yl
0.3 ¢ A= Hesigck. JHI A7l gt
== acetoned FUsigch

Z} 7= 1groupe 109§ 7€ 32
2 A2)E shgck s=2F Aeade dgk {4
AL t-testz ARt

Hemolymph proteinsZ **S-methionine
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(Amersham) ¢ Ringer's§ofof 1 zCi/ml =
2 H4slo] B8 o} 0.2 uy FUso 247
2 EA3l¢ck. hemolymphM3= SDS
sample bufferg AJ}3le] Eol YT { 3y
o}

5) HormoneOll 2|8t Oocytes Wt &}

3 ¥ 299 female§ vl AI71 Fof JHII,
20-HE 9 JHN-20HE 3=2¢ z3d3ld 0.3
Hy Bl A2jste] IZehAlelA] 1247 Fob
ARS39ct. 212§ females B-%-E Ringer's £
AollA] M) =7 ¥v|A oA King(1970)
o whel @i} 2+ FAY vitellogenic oocytes]
T8 AR diz7st A2 Alole] fojy
2 F-testz ZAs}gich

1) "4 gysioilse] hemolymphate] gt
= e
232398 6Y7IR) femaledMolr] I

i 2 3 4

@3 %<& hemolympholA 32 s}, ¢
3T 294 HE PAlo] AlatEo] 3-4Yd) N
oA 239t} (Fig. 1). o] Fsh= x9g 23 (D,
melanogaster) ol A= $31 F 221700 Ajutza]
ojA] ¢Ai¥ic) (Bownes and Hodson, 1980) = &
39} vlwdle o lag period7} & Ycin @
4 .

MF 22| (Drosophila sp, robusta group)
o4 3 il Aol e Zejofrnc} 2
a8t A2, o ¥ generation timeo] ‘%
z23eluct 71 A3 AJAA & 4 gen, =3
Drosophila subgenus®| x}ojof 7]els]= Ao
AR (Kim et ol, 1992, a).

2) in vivoO|A S8 cheE $Mol| o|xi=
juvenile hormonell (JHI) x{2] &I}

3} ¥ 149 femalegdMol4 JHI $x(10*
10° M) off g 3 oy PR WY
A% st 371 2545 4% iAol 7t
3 (Fig. 2). Sx¥ Aol 7Pk g0l
2 AASE 10 M) # Aejslo] Azl e
3% e R4 R BHE ZHd YP-L

<YP—1
:Y -2
YP-3

5 6 7

Fig. 1. Western blotting of male and female hemolymph proteins separated by the
exponential gradient (8-15%) SDS-polyacrylamide gel electrophoresis and reacted with
anti~yolk protein antiserum, Lane 1, 1 day-old female: Lene 2, 2 day-old female:
Lene 3, 3 days—old female; Lene 4, 4 day old-female; Lane 5, 5 days-old female,
Lane 6, 6 day-old female; Lane 7, 3 days-old male.
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Fig. 2. Autoradiogrphic analysis of the electrophoresed hemolymph from isolated abdomens
treated with different concentrations of juvenile hormone II. For each treated, 10
abdomens isolated at eclosion and aged for 24 hr were treated with 0.3 gl of

JHH per abdomen for 6 hr, then injected with 1 Ci/abdomen of (35S)-methionine.
The newly synthesized hemolymph proteins were analyzed as described in Meterials
and Methods. Lane 1, Control(Aceton; Lane 2, 10° M. Lane 3, 10 M: Lane

4, 10* M; Lane 5 10° M;

YP-2 9 YP-37} RE AYFoMA Pl M3}
Z7ts]slck (Fig.  3).

o| #Hal= Postlethwaite} Handler (1979) 7}
wepxgelols JH# JHAAHEA (ZR 515)& A
2labe] 3} bt §5d Aokl YxEAch
xedzgejolAe) 3 A fF=+= ZR 515
o] %7t A 10" Mol4 Hz 1072 Me] HHW
A FA¥dT »vsigict(Bownes el al,
1988). MFYzsjelox ¥ IHY WYL w
Eahed 87SE 322 o= 7 23244

Lane 6,

10 M of Juvenile hormone H.

Brphs Al 2 JHYSEE 83k 7es
At}

AFHzsle)olA JHE (10° M) & sl 3
3 oA gAS FE b, A F AT F
s 3 e gAEol vigsigedt, A
2] & 57kl 71 EoMTiZl 641 FEIE A
sgchFig. 3. 2 AT B YYD
SRR NME T2E A2 F 44T FE
$2Ael sjol7h btk ( P €0.05, t-test). o]
A= 20-hydroylecdysoneollgt 3% whiidl
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Fig. 3. Time course of the response of isolated abdomens to JH M. A group of ten
abdomens isolated froms 1 day-old female after eclosion and aged for 24 hr was
treated with .3 ¢l 10 M/abdomen of JHW, and analysezed as described in Methods.
The resulting atoradiogrphs of gels were scanned by microdensitometer and the lable
incorporation estimated by measuring the peak areas of the YPs bands among the

total hemolymph proteins.

Each point represents the mean of three separate

expriments. The error bar represents standard deviation.

YA BIHAAE e ul%T FAE Rech ole
Aol FooP TEEL 5AZHE Aad T
£ BaesTol ojsio} Ash, sl =2
A 715e AU B Ao ARk o
4 z2gol Foislo] 4xA ¥4l vehhs A
e ok 5 A7 FER #57b ok

3) Oocytestietof| ojxl= Hormonex{&| £
T3 ¥ 399 oA Bl JHIe JHIN-20
HES 7}7] 10° M9 $x8 At 647 F<F
EFuRlol4  AR&gE X vitellogenicHA 9]
oocyte & ZAbstgichk JHI Agol4
ovarys} 441371, 20 HE—JHII =2)-7oll4} 38
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Fig. 4. Morphology of ovaries derived from normal female during development of Drosophila

sp(robusta group). A) 1 day-old female,

B) 2 days-old female, C) 3 days-old

female, D) 4 days-old female. Abbreviation: pvo; previtellogenic oocytes, vo:
vitellogenic oocytes, st 14: stage-14 oocytes.

1170, 283 279 acetone AHelTol4] 31
114 J2 JHE =HA27eld 7P g2
vitellogenic oocytes”} ¥as)elc} (Fig. 4, 5).
gzl 3 AP YA AI= 20HE
(40+8%) o] JHII (134 %) oA wisle] o9 A
vepge} (Kim et o, 1992b). 22} Oocytes

ol JHIZ} 20-HES] &sjol wlsje] wig
A Jehdoh @A olE AR FYsid &
W, JHIE Agzselds) ¢ wayd 1%
2o} Fedsh} 2 A= 20-HER e w)5lo
uj-9- v} ade}i] vitellogenic oocyted gl
= JHIGS Aej7t 20-HES} JHI-& Jysiod
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Fig. 5 The effects of JHIItreatment on vitellogenesis of Drosophila sp (robusia group).
A group of 3 days-old females after eclosion was treated with 2 pl of acetone
(control) or 2 gl of 10° M JHII per abdomen. At 12 hr after treatment the ovaries

were dissected in Ringer’s.,

and all vitellogenic oocystes were counted under

stereomicroscope according to King(1970).

A A v} E 538 e, ol JHYL
348 2335t hemolymphAlte] vitellogenin-g&
uptakedl= #Heo® AlE¥rti(Bownes and

1980 1982;
Garabedian e al., 1985; Shemshedini et al.,
1990). =%t o} ZA3}= anti-juvenile hormone
(Benzodioxole ] 2581) 2 #2}sted oocytertd
& dga] go)= Song et al., (1990) 2} ZH)e}

Hodlson, Brennan et al.,

Methoprene (juvenile 22 FAFEA) & A3}
of JAF WFaAS vepicks B e} AR5
t}(Bownes, 1989). MFHz3e (Drosophila
sp)oll Fag JHI2 A gl &3 <43
AL BAE A AL SR I g
YAME chE =Rl ulsted ule AFAHYS
¢ + d9oh

oyl ATARE 712z st AFHzT
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(Drosophila sp; robusta group) 8] RHHATX &
WUt B8, olE 2224 o 98 I
H4z2} gyr)are trans-acting proteins factor
9} cis-acting DNA element 7Fe] Abzahgof
gt A7} olfeo] e QiAo Atmdct
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A Btk Besid 107 Meld 107 M
juvenile hormoneM & 0.3 plA T F9is}d J3}
S e = €5 ek aElx 10°M
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