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1. Recent Advances in the Study of Qogenesis

Robert C. King

Visiting Professor Professor of Genetics
Department of Zoology and Dept. of Biclogical Sciences
Secul Naticnal University Northwestern University
Seoul 151, Korea Evanston, Ill 60201, U.S.A

In recent years some very substantizl advances have been made in our understanding
of oogenesis as a result of studies on a relatively few, very diverse species of animals.
In this lecture I will (1) outline normal oogenesis using an advanced insect, Drosophila
melanogaster, as an example, (2) show how oogenesis can be dissected genetically by
studying the ovarian pathologies of flies homozygous for various recessive, female sterile
genes, and (3) discuss how estimates can be made of the fraction of the Drosophila
genome devoted to oogenesis. Then I will describe studies on mutations that block vitello-
genesis in Drosophila and indicate what they tell us about interactions between the
ovary, the fat body and the endocrine system. I will next discuss the evolutionary
mechanisms that have been adopted in higher insects and amphibians to produce the
prodigious quantitics of ribosomes stored in oocytes. I will end with an account of the
resulls of recent stuides on amphibian lampbrush chromosomes which show how

messenger RNAs are transcribed during oogenesis.
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Family Adociidaz Family Gecdiidae
1. Strongylophora corticata Wilson 4. Geodinella liyotania Tanita, 1965
Family Tedaniidae Family Ancorinidae
2. Tedania brevispiculata Thiele 5. Stelleta gigantea Tanita, 1965
Family Suberitidae 6. Stellete ma=ima Thiele, 1898
3. Suberites japonicus Thiele, 1898
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THE FEY A Bg 3 B 6FY ERASEE ddried paaEk
Family Solanderiidae Family Sertulariidae

1. Solanderic misakinensis (Inaba, 1892) 4. Tridentata distans (Lamauroux)

Family Hydractiniidae Family Plumulariidae
2. Hydriza sodalis (Stimpson, 1859) 5. Plumularia filicaulis var. japonica
Family Campanulariidae Jiderholm, 1919

3. Obelia commissuralis McCrady, 1859 6. Halicetta expansa (Jaderholm, 1903)
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Two New Species of the Superfamily Fulgoroidea Kirkaldy From Korea
(Homoptera: Auchenorrkyncha)
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Bombina oriertalis Boulenger (2N=24)

Vol. 22, No. 1

Rana nigromaculata Hallowell (2N=26)

Bufo bufo gargarisans Steindachner (2N=22) Rana plancyi Chasenica (Okada) (2N=24)

Bufo Stejnegeri Schmidt (2N=22)
Hyla arborea japonica Guenther (2N=24)
Kaloura barealis Vogt (2N=30)

o

Rana dybowski Linne (2N=26)
Rana amuiensis (Okada) (2N=26)
Rana rugosa Schlegel (2N=26)
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sp., C. rotundicaudata, Misgurnus anguillicaudatus, M. mizolepis, Lefua costata)?] DNA
# (2C genome) B #o) 27 & 2zt AsbE vhed ek

1. Cobitis % C. taenia (B8 F1)9) C. taenia sp. (F7+8 )¢ genome size: Z-7h
3.2pg ¥ 3.9 pgEA A3 Aol E mydvh. =& C. rofundicaudatas) genome size: 1.2 pge.
2 4 e %8 A A4S Aegelgen

2. Misgurnus €8] M. anguillicaudatus®: M. mizolepis= #7 3.1pg ¥ 2.8 pgo.= vhely:
o™, Lefua costata’= 2.7 pgsiv).

3. A7 A5 39 =zl ddbd oz genome sizes] wl# dhg ek

ZI2| BEHES BERZMHM M AR
EA N N = v =1

Sibling speciess]l Drosophila melanogaster ()8 Drosophila simulans (5)8] o8 B#F&
AT 2 BREMESY AR H3t EEY 4% 248y e e A3 A

1) Drosophila melancgaster (R)3: D. simulans (5)e+e] #EfEERL ¥} sterile femalee]
R, 25°CeiAl Szl L, 4frehs AA EH) 4 F8 At 2% BIEA = As (EFH)
74A 8 viekak #ERE el gl ok

2) bR MM BEREXMES F2 D. simulans $7 9 X-chromosomes] $1=]3t @E T 93

o S ok

3) EMSe| o3t mutation® EUFH:el A EHM 22 #R} vk o] fEF e
+3F

4) Oregon-R B#f-e D. simulanse}2) fERMME Qo] A BEERS I %

g Al s & 4 ek

= ZSET Holo oish & HM

N
i
b
N
o
4

£% me (Sister Chromatid Exchange)

Age] Zed A *3 73] - Al

Y A8E e Adz A4 fAdd ARE A2 A A A0 Edweld ®
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ukorsle] Aoz Az gl

2 o 7= Chinese hamster ovary (CHO) Al =& =22 FPGulHo| wg) vl-es 7.8 7289
5 Aed g8 B A EE w3-EE AT, 2 Sodwle] gL ol udle g A
25 AFSH slzmetde. zAd SEEAe g7 sAe]l Methyl methanesulfonate (MMS),
Nitrogen mustard (HNz), Mitomycin C (MMC), 4] &4 71 A1 ¢l Furylfuramide(AF,), 18l 3 & oF
%41 Ornidazole, Nimorazoie, Atricane]xh.

o] & MMCs} HN.7t A% & ¥ 483 28-¢¢ Jeldz o ohge] MMSges AF.9}
3559 YoEe s He £ BRYE

st TRESMES] DNAZ 28U 0|X{= Tuberciding| gt
Al mped vl *d7AY - upAe

Hela S, 4| =3 A 22 DNA3s| Eg4e »la] Tubercidin® F=z¢f iii ? /‘l?&ﬂdi}c’ﬂ wE &
3= sH-thymidinex]2lo] &3+ =pA 1wk fol B3FEAF ALk A G Aste vhed 72
=

1. DNAS8¢44 & A9 TAEL 1.0 pg/mlFx ol F F7hehed 5.0~10.0 pg/mlFzd 4
plateaud uol® A=z} DNANEFAEEL 2 Frbel Fet 5.0 pg/ml 2R £ F7F
AL Bl F gL

2. Tuberciding &) 4= DNAS ?,i} o] Azkw Fe] wE A28 ®Ex gL tubercidin
HelF 1A o] Foll 4 plateaud zelw A £3 DNAS B4 247 Fofa 54 F7F

20 F BEE AA A% o F b 2e 8 425

1

SA|31=l HeLa S; MIZ0| ¢0{ Methyl methanesulfonate(ff 2|3t DNA3| S§ 4

Agd AQe A *HEE

O

AEZA Y 7 Arle] =B Fdwle] fudY AL TAA T 4T dgew, thy-
midine double blocke] &la) Hzxlo = 23 5 Hela S;¢ G, 9 G, =8 ez Methyl
methanesul{cnateo| ¢]3+ DNAZ EgA &4 Z=Abe AxE Bude.

Z{0 o2 EF Mdxue| =EEHE HE

S LEEIEEEER)
34 %4 A ¥

Basal ganglia®] &11¢l AZzA = L2 59 FFoa GABAE Asla gL X9 4+
Az, AREL Az AAA TS o ATz dA7] T =lsho ﬁl 2ug vk gdeh a8y
k]2 QR Adzalel 225 Wl l DH B & obA] o T Bust gge AREe FHHAE AL
gl Aol FHH 237X Al7F Astel] wel AxAY 24 A HEAE A2 ddrh AF
%%£ FAF 3, 6, 12, 18 ¥ 2414 5 A=A WAAE 44 Houridined 1 £Ci/ge 87

| FAHaF 24A] 7wkl pentobarbitald %ol Fabste w32 F F732 <3 Bouiny o

-"%_71751 k. ZAF FAE 42 HE &% F 2L e ol stz &+F paraffin
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ol efste] dubg 28-e 10 pme) g AL wbEe] H-E, toluidine blue-borax ¢ z+7-e1 4514
2, A AEEE 6 pme FHg v dipping method% o] -§stgw, 2697 = EAF &

4 ARAA TN AZEEF 0]

B

EF MdalewH el olMTR
I ZHME ggo st 97

G SECIE R R
34 32 A %

4 & 2.5% glutaraldehyde-2% paraformaldehydes 6 2 &30 g% 1% osmic acidz 2
AxFste] AR AAAR F2 847 s B3¢ wje} AxE-e Fusdc).

1. Somatotrophs (STH): 250 mm~300 mmse) v z=d Fda T8 S8 Fo] A=A W] Zukst
<] o r-ERs}t 2] ribosomee] w+H(31.3%). 2. Mammotrophs (LH): Wl 2232 (350 mm
ol ) EAT A EL FxZ god, AL 300 mmx600 mmA R =2 2l vh(12.1%).
3. Gonadotrophs (ICSH & FSH): 100 mm~300 mme] zek =79 s}3]e] &) 3ty FSHA =
(1.1%)= ICSH A Z(5.8%)ell wof 3 47} oi% Az AxD9 A=A 7} w)ma o}, 4.
Thyrotrophs (TSH): 110~120 mme] =& 58] Eo] Al x3 Fw b eIz W= Cortico-
trophs s} ®l%ehit AR Y $r1 AE gy AxAe) AN T} 2o Ao st 7t vt (3.7%).
5. Corticotrophs (ACTH): 100~120 mm&] =2 5}8] So Azeg ol dEz WadEe g
4 AALEA T3] At (2.9%). 6. Precursor cells: 2 A28 At A== Lulgge] o]
+ ZEAY gtk (43.2%).



