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ABBREVIATION
Anténna —
Appendages of the 5th abdominal segment
Sth abdominal segment
Blastoderm cell
Chorion
Compound eye
Forceps
Galea
Hyphophalynx
Intercalary segment
Prothoracic leg
Pro-,meso-,metathoracic leg
Metathoracic leg
Lacinia ’
Labium
Labial palp
Lateral plate
Labrum
Mandible
Median plate
Maxilla
Maxillary palp
Neuropile of the 3rd abdominal segment
Neuropile of the 5th abdominal segment
Protocephalon
Protocephalic lobe
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Protocorm
Serosa
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Stomodaeum
Secondary dorsal organ
Yolk
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Summary of morphological features observed until

blastoderm formation in Bombyx egg.

yolk granules;
ppl, periplasm;
nucleus;

cell;

mp, microprojection;

ac, associated cytoplasm;

¥g, and yg,,

ygd, small densely-stained dot;

cn, cleavage

ble, blastoderm

ysm, yolk-sac membrane.
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Nb, €DK T OHBHMEARMIERE ICHEZIET
EEBICKL BT, W2 ~3 BICIIERDOE
HERRESNHET O, 4 BICREITREBKRO
EnEEsd, CORPZOMEEE BRKC, RAH
WO REEHE L TR R ORMBERAH & @K
OBHNRFEREICIE 5o, BHEEHICHEE 2
SOEEE, HELT5 ROHRKERIC 5
oo WEBHICRANE3IODOFEERHHLTI
ERilIE ofc, TOBREHARFEIIKRSES &
EBIC, BRICHMEL LT, 38, BHRFMEY
ZONHBITFHE ARETRONT,

EZR LDEORE,S, QY ROGHITT ~
TERICK o TRILT 5, QR B OBERAG
FT_XTHEFHE, S LT, FEEMLSRAE,
ST B ENPOM I o7, UL, WM
KRONDHRFMEOI LA ENFEEICERE
T5HOOHIEIC L ORI NIchEBENE, &
BORHNBETCDHS, 02T, BBMBEEHOE
HEBHIIGDRO—WOFHRIC, £HLTRIH
REMBEBME L TERE NS D, — 5B
DO—Pld, KD D2 HRICHAFMBENES
LTHIICEREINS EDOHREND o7z, L
L, AEORKRNE, THIZFEENGHBEIC
HRoTHEETIDENPDENNCEIEZ DT, M
BTHSILDOTRIBONEEZD, CITEE
BT &, BRER, TEBmEL S, RE,
CRETBENITETH B,



+7LHHUAE R+ Bittacus laevipes Navas

(BEB - HHVKEFFH) BFONREE

# oK € R (HEKXK, EFevz-—)

ERFR/NRBEMNITAMREAT Bittacus
laevipes DERBAMAFEEL, IEEATHE
BELI,

RNEFRBETERERDOBERILH 08 D
BRMTHL, HEH220umOMOHE FICIF
SEEOBMS, 27H (AB?) WEET S,

BB EARALEEHTCH2T0E T, BFAET
38 H TARICERSN, F4ES5~6 BT
BEEbNBG, ENBRK3 BICEBEIRICA
7% germ disk PEREIH, ®IBTL
BEMEV germ band &7 A, EWNBN

65RICIE A LETFIHMEEZ YYD, WORMAKR

T 5, EENE 245 HEICHEF I EE, NESR
Hh,
FEIIBIg 255 BIC/T A & 1 ~ 8 JH OMER

HEIC T HONERMSAE L, ThRGEICRS
N WhWLIEN "TOREETHEL, BRI,
FI1~8HEHE LI HORE (X8 ORHE 8
CVHWBSERN TOREOAN, REAEKRD
EMWEMEBFITHET 2, < ORKIIHEOHE
BMEEDbN L, BLETEEELTLED,
Matsuda (1976) & Panorpe pryeri (E#
B VI T7H LR OHhOEMEKE & AR
RITHD & LicH, 4EOF— 4 KT Ando and
Haga (1914) »oHFH vy FE FFHRRTY
VT4 Ly ROGHOERITHE & MR TR
WEEZLDLDHREBTHS,

EREH 2608 TRFIREEET, $268
BT19HREB3EIRIUCREELNLD, 288
|y o, ‘

Embryonic development of Bittacus laevipes Navds(Mecoptera:Bittacidae)

1. 3, 2.5, 3. 9,-4, 20, T. 45, 6.
265 days after oviposition.

S, 7. 65-245, 8.

255, 9. 259, 10. 261, 11.

al, 1st abdominal segment; an, antenna; e, eye; et, egg tooth; gd, germ disk;
1b, labrum; md, mandible; pc, protocephalon; pco, protocorm; ra,” rudiment of
abdominal leg; sd, stomodaeum; sp, spiracle; tl, 1st thoracic segment; t3, 3rd

thoracic segment; y, yolk.
thoracic appendage. Scale = 500um.

Arrow shows a temporary process, homologous with



EFaAZXYAH ( Chironomus samoensis ) D FIEAFLE

CHITREEREELOEOKBHEELD L&

& B F OGREK, BES, &%)

22 AR, BARBHPEROLEICLL
TEEAR ONEHE, BIER) 24 4% (Yajima ;
1960, 1964) o K BIT, 22 Y H5ELIBE30T
THHFT 5 E20 CHEBEOR L D WEREBEL
WY H, T D30 COERAME 2 BAREELR
145~ 175 FiZH D T &, L UELINC Na-
CN *» NaN; LBz TV NBEREREMNE L S
D3 120~1403FTTH S T L5 8L L1,
( Yajima , 1981) ; —# T, Smittia#%
Ao« DFER (Kalthoff &, 1975 ;
Kandler-Singer %, 1976 ; Kandler-Singer,
KREK) » 5,
minant (FI#EET BT RELZRET
5RFT, TOREFEHEASRIERFEEDREAH & -
HIEIND) ODERPEMNEEDOVIM, HICH
5 &L

BICHNDS X HIC, EBOWEEERIC S5
TREMBNZD, PRAEYHBELIKK 5T
DBEHOLNTHWEID, NEOHDEEMND
3, PIARAETORAER 7 — D2 HENICER
PEFIBERDITERTERL, SEOHET
i3, ERNEEHETHHBEEROZOF]HE LN
B—EREE T SICEE - FAVT v BRELTH
HERXEBNIFHBOHOENEZRET S L
I STHEOLPORER T — DA EER &G
S, FROREMEAB® NaCN * Na Ny
MEOERPBEEPR TR EDL IR TF—

Kalthoff (¥, anterior deter-

ICHM T 5 DA TN,

ZORER, ELOIFTE, P -TEEDE
THBMWIEFEPIC SENTHREN BN, TOD
BANGHMBEERITAERRRICE20THERET
#4043, 30°C THIEOPICTE D T & H E Hhic
B otc, D CHBENSNAEARTERELZROFD S
BHICE T2 2 LPOSRKOHEIL, EFERO
BBEHROEHEIZIZ—% L , NaCN* NaN,
LTRSS WHAMIE B R 2 NS 2 RN & % D Iy
BICET 52 0MOBEIZ, EEROKEHMN
DL UROEBICHYT 52, ChK D, RELF
A& EXNEOBERIBI DTN TIH L%
25— EFNTVWBdEEDNS, &5,
Kalthoff FiCL5M, HEIRKBHHE2HMTDH
IKBIFAINED
AL, Smittia @ anterior determinant
fERAPTHAM, ML DI LRIORT—DT
HbHEEZOLND,

i, EENEELIOINAICET 2IPEK
DOHfEEB L TAHEZE EEPOHSITNA
ICEIRE—CHHELTLE0ICH LT, &L
DOBAELHOIMEREL O I LAMICE 5
ICRICBEL TOh 5 OEE SN, (B8R
INI2VWTE, BAERLIBOBEPURER
DEEE, ILILHMETAIHRENDSLKEA
Vi

%75, Ch. samoensis

Normal (Fig. la-d) and centrifuged (Fig. 2a-d) eggs of Chironomus
samoensis. Embryos 20 min (Fig. la and 2a), 210 min (Fig. 1b-d),
and 340 min (Fig. 2b-d) after 2 pole cell stage. Developmental

stage of the centrifuged eggs of Fig. 2b-d corresponds to normal
eggs of Fig. 1b-d. Feulgen-stained whole mounts were prepared
according to the modified method of Zalokar and Erk (1977).

The picture of ¢ and d are same sample to show the cleavage at

the surface (c), and yolk nuclei at circumferential and inner region
(d). After the egg is anteriorly centrifuged, the cytoorganelles are
stratified along the antero-posterior axis (Fig. 2a and b). Most of
the yolk nuclei locate along the periphery of the anterior half (2d),
and occasionally the blastoderm nuclei show irregular mitotic gradient
(2¢). The posterior region of the fixed egg was sometimes depressed
during the preparation.

A, anterior pole. P, posterior pole. y, proteid yolk. c, cytoplasm.

1, lipid. Bar indicates 20 uim.



FM40 30T aoNIP- BERERSEOD

BHREKECESTIMEDHEE

E B8 B (REXEEGREHERD

¥4 wvY 599wz ( Drosophila 100

melanogaster) BT, BRELOMY -
EERBR LA R AR & L COBMS R - 8 B
B, MOKMIE, BENCOHopnE P SO BB o
RAEHST, BREND, AE, RedIng © )
MIDBSE - MUERFT 5 204K & LTH §.9®>
HEEDTN D, Frozen Embryos é 2

COBICEBLT Medium 20T 4
i3, SVMER@RE s  Homogenization ] w; :
BUT, BBRICKE 10009 ,10min ::%
miExEELO PR S 2

%, BERNSERE 12000g ,10min

L, bR g 230 254 260 300 %00
TR TITNG L o a 27000g, 60min Wave Length (nm)
RERFEBLD g bbb | AR ST T B MR MRS VT, B
LETRBRTLWME 5.0 FERFICOVT, EERBORNAMWRBEN
MEHEINTEL, Dialysis TRAEFICESEX4HIZ, RNase REATA
LH EEEHHD LyopLili'zation 272,
&, zowwmry 1L Ll RMFE O G 4 AIRE, BAKSE (P -
5 15 fo HAH R 45 3) A%, ESEBEID 0 U T A ber iR o)

P, BABRBRCL ST, GHEER S HEX
NICRics LT, L EESES DR
SHEAERLTVLS (Figl),

T THAE, TaxFRIBREICXS, RiE
LBV T, fEEARY 7 LE2E5F L,
LTHERBROFETHBLEMBESBEICOWNT,
BEAETEL CEBRREREERICHT SR
W24 004 YV Iya VLK DEKR
EFTAEOMENS, COHEKSINTNS
BRRESRCEETRFICOVTHRIETEE
WA 12,

BESE, ¥ s U Y= NT DEABICK B FEAL
MBICE, BROBEFNEETH S, 2564nm
DEBENTELY, BELK > THEFRICK
EREROBRDONEL, WE (1x10erg, oh)
KB, BROL BMREEEBRESRET L
B U707, 280nmAHEA THAE LCEABICH
EHRROEIESTMOTHO MK -7,

(Fig 2)

BEEHTH /72D L, RNase #LEP—
3IHZOHMEMNRHOLNI D 572 (Table, Do

Pole cell inducing activity of subcellular fractions

No. of embryos
No. of embryos  déveloped to

Pole Cells
treated blastoderm +t s 3

Normal
Polar Plasm 733 507 117 { 28.9) 390

Subcellular

Fractionss D2

95
591

§2

4
451
52

118

3 ( 6.9)
71 { 24.8)
2 { 4.3

3¢

k2%
34
&5

115

»-3
-4
RNase treated
p2 |

189 3.1

Control -
_gax

367
187

3.1}

( 294
{ 1.8)

303 9
i 8§

87

B, BROBERNERLOEREMOE
AL, CYVI Y BROEBROBENES
PIEND2H0, 2L OEHTBIRHLT, T
NINERRYE - BEURSOLYNEELELR
CHERIEDHIENRINTVEIEL, BEH
EHORVEBRAEC LD, BEREREERE
NBEOLNEZELESDOET, 4HOR L DB
BRI, FERECEOLCEBEERINCYT
HEERFELT, B, P—-3KgFENLTH



LIEMMEN, RNATHLEEZMIFIRLT
W EEZDND,

Fig.l

Fig.2

Table 1

The procedure of preparation of subcellular fractions

from Drosophila embryos

The action spectrum for inhibition of pole cell formation
(—0—), and survival rate: percent embryos developed to

blastoderm ¢-B+-) and to first inster larvae (-pL-)

* Each fraction was suspended in the saline, and injected
into the posterior pole region of uv-sterilized embryos
** Embryos irradiated but received no injection

*** Embryos irradiated and injected with saline



I3V aINIDARNKBEHELZR

(C&E T EMIBREREEDREK

M B & & K, &%

Vs UV a NI OFERETHE, BEND
BOEET, € OMOREL O BAMETT 5,
& Z A grandchildless BAER I BV THE
£ Db O TEHB DR FNFELZ Oy DRIFKIC
CERTENS IEBHFEINTNS,

— A BTN REREEECRAELT
W% (Illmensee & Mahowald, 1974 ;
Okada et al,1974) ., grandchildless ©—
2 gs({UN 26 R~ OO B Al ORI
{HENTENSH ( Niki & Okada ,1981) |
BRABEIS L SHBUV BEHO B
L EES RS eI EMS, F
BT OWBRELZE TR I ENREBINTY
% ( Niki & Okada, RHE) , t-TZ
DIRE R OB BN DF I A 55
ORARZ kDT I NERE20, —D OF fikk
LT, BB ~DOEIEBENELONS, C
DFEF L gs WIN 26 HEBENICE BLEEHRE
BEHEOILEDLL, ~ROBMRERBBICE
THEALBZEEZT, ROTHEERRALLD
ERBT, WgsIN26 TREND BB~ OB
FEBERIERAEEECh COEORETHS
o Q)EHETE TARBBIHEB OEIZEE
TEISELBA T LBHREEREDRENE
< B he

(1) OreR (¥F4£E) & gs()N26 DD
BEBEL, 254 KX 3R FICANTRT T
A VEANTEN, $NTDORIAL FER—O

BEICANTBCILRSL, EODperiplasm ™~

DR F#ER A A £ DI OO T LI, Ore—
R, 3089, gs(UN26, 508>\ TEEL
BE, BEUTERE OB IEITEREHT0
4, TOMORBTEENLDNE FENTE
Lofe, —F, BCTHE LI :=HrSED
72gs(UN26 BT periplasm ™~ D& DEZE
KR TR 0— 120 4y, ZDMD KBTI

Illmensee, XK. & Mahowald, A.P.,
Mahowald, A.P.
NikY, Y. & Okada, M. {(1981). Roux's Arch. 190:1,

Sci Usa,
345,

71:1016.

50—704 THI 572, TOLIigsUIN26 T
FHS IS, EOBRBICHET 5 TORBEI
T ODWNSEBENS, COENSRESK
DENICEZ BOTROI &, BRERICE
TORESEELNIBETh LI &b
Md, BEoTgs{UN26 I3, ZOREB/EOH
T, BOBBIEDAHBEBNTVIEELON
B,

20 4—-16BHOFLERRE £OREND
NEDCWHEMNOHET, BHICEHALHTTEX
ATHETE L, BOBRB~OBHNZOHEH
EmTIEDONDE, —ERERICEDHEEZBR
T5LEEBHNEBET N, HOBBE O
BRI NTORERCH- TENDS, %1
FEUARDELTBWIESILE, £ 0RED
100 ZHs AR L oS ) 30408 LT
BT IE20% LUF © FIE W © BfE fa s
RSN T T8 oiz, HEMENZ Ot
R DI A BRI AL S b T & o 72, 3043
MISSROBREIC, ERB0SLURNOEVED
CHRBMELBMT 5 & EMIKEREIE50 %
PEETHE L, fiBMEEBETEEE
DMRLNI o 1,

KL OKRE, 2EARENPORE (CON
THEEALZBIKRY, ZOBHRERELE
B2 M EBRE S LEbNDL T EERBRT B,
hBBEOATFRBEATE NI LEENRED
5 O FEAIEE B L AT IS FE % Bk B8 (0BT
DLEPLCHLENTHY, FIBHRE RER
THDB T bbb,

HBZE({LOEKIHS H TS chwalm
(1974) KX OBRENDORENSBRELISRE
NTHEO, Mahowald (1971) MEERLETHE
B OBEERSINELLTOL I EEZRLTO
50T, BBNNED AR - TV AREYE
b H 5,

(1974), Proc. Natl. Acad.
{1971), J. Exp. Zool. 176:

Okada, M., Kleinman, I.A. & Schneiderman H.A. {1974}, Dev.

Biol. 37:43.

Schwalm F.E. (1974), Roux' Arch. 175: 129,



AR/ IDOMPERELEBEVERBEDICONT

Ry R -ER OER-FH L£LFX (BERKX, &7, &%)

/ IHDOIWFEIZ 2V TIid Landois (1867)
DEHEBHFRZ T CDORFERICL Z2HENH S
Z & ZMatsuda (1976) AN LTV 5B, £141
LT/ IHOMBEIREBZRCELAZTN
TN4~BRTHEATHEEN DS,

HESHE2AERRIBEORXBEZAIPHIC
BIIL2NERTERMNICEEL TS, 48
4%/ I DN ENEBGBRE(CH TS ILAH
ERREEMIC O VTEE LI,

a ) INRDOREE

4 X / % Ctenocephalides canis DIFE (T,
Matsuda (1976) iC & o THA SN TV 25
D/ IHEEFKIC, BT E|IBEUTLL

%5 ARDIPBE/NEN PP ERH IS IBEICE

BeLTWN5, ERHENEIILEHNIO UM TH
D, TR IOk BB IS RET OIRE
RS2 ~UERZ 5NE, TOILEITHDS
~1018 D IP AT RSN BB IC H > T Ll
MO 2PN EE L, < 3~4 @O
BRI IR, MEERIAE X U BN
Thd, RAIITH540 x 260 L m THIF L
PHVEAETH S, T OMEZREABERL2
~15um®D g vy IR fE IR A I
S L, ARMRE MO ODRLEER R
FEEICERZEL TN,

b ) SIEAEGBIZIC & (T D A M E WS Y

HEBEMRBENIIRE, BHENZL,
KExZIELLOBEAK 18 X 1.0 umOEMK
THah, EXITHEK 35 X 12 umDHD b
Hontc, PBBRUE_ERBEETHSMBI PV
FYTERBEONICER B, REBIEFEEMN
—RRTEL, LEBFEEOSVRRYE A
CbHDONH5,

C DREEMITEBMEHE OF VIR T
HiIhbEHE 00, BT OKMICHEL
TOWTRAERETED NI, RELUTHIEER
IC—FNCE S ECIPMETREEEL, #f
flOMEEEBIBICKE WEFE2 S LD
5% (Fig 1) . WEEHRHBESEIEC DS &,
BEMEARSI P2y F) TTHLINS L
HIS/NBRD rER OB BEILD, DR
OIEMEMFRBEDDOER & L 220 It A
OHFREICIES BOIE 2 X DI85, IBEFRK
b D E B L RRICHEBROMIBE ICBW
THIDEHICETT S0, COBBTHER
) B RS E ) 13 IR AT D IR D IR E R KL O
HBICAELTAHONS (Fig 2) o SNHH
PR BIETEDLD BEEHEZRILTO S0
IZDWTIEFB S TR,

Electron micrographs of the bacterium-like structures in the posterior

periplasm of oocytes at early previtellogenic(l) and middle vitellogenic

stages(2).

FC, follicle cell; FY, fatty yolk; N, nucleus; PY, proteid

yolk; Arrow heads, bacterium-like structures; Scale: 1 um.



FARBYUX L EBRE

= & # 7 Lk, &E, £

THhHTH=#Z6 Ao 9 BiritTiipL,
e (V7)) AREBNOFOPERICKL
LB, hEEZKHTI2HEIHBACEHA OEIC
EhHTEL, ERETHROEICFTIREALR
LN, TOXDIC, THF H=KITHER
HOXFRAY RL%ERTIENBRINTL S,

WEBREOXAFY) XanEDLHil LTH
CTL A0 a2BoMICT2EMNT, THTH
= DWEIFODEAINT B DO, F o Aa8R AR
ENFFHENDI T EICONTHEHN, EBIT
4o bnic, Q4 ATAICHATRELT
&7ciE (4508) L (600C) %= HFHASLH (14
LI0D) OTFiCEL, QR UKHICRE LI
(#9100 Pu) & (#9120 T) 2B EM (4L
10D) WKMATATAXICEOT, @QFATT
TICAMLTO 2 (BRYORIMN) 26 A T4
WHRELTETRABRRG (4L10D) OFIC
B, OFHNTHEBRB LIcEEKEOH (340L)
ZOMEATET, BFAMEHOTTRELT
B,

NS DEBRDER LG oI &, OBIFIC
IR MEDHE (endogenous nature ) HiE
FBRLTWE, QF¥ARY XLEBATAKICKS
THRHFASHEOLNS, QT v — X DRFIZ 2
~3 AR EGEREE L ORY, @)K DR
SFEE 1B 3148, 2EBEMNFEH2S8
BTH o1,

ING DFERNS, TINOBKBITNERMED Y
AL LoTavy ta—vINTWEN, P4
B ORI IZEEKRENSINREDREIC K
TREINTWSEEZONS, DFD, M
a8 D circa-semilunar rhythm (158 F#)
ZHoTCVWT, £D ) XL DA HEMNANXICK o
Tty FENBHIC, EFML~ALTIRAFO
RGN HCHADEHICERT 5, £/, R
ERHROBESHETEOIVE PN > TR
TI5DT, haEDOKBIZKR DA PH A DLE
WERT S, TOLT1 v— XV ORJICHEIT 2
~3mEERPEGEREECOETRHR, SEK
HOXAR) X LMBELTL B3bDEEDN 5,




FHALLARINFOBERNFTEEYOQF 3 VHABED
HSERBERICICEZDZEE

it B BHE RE¥EK, £%)

FUABHR AL (1980, Hz) , F51EH
MgEeks (1980, &) BV THE AT
OHBIPER (C) £EK (V) ORAK (C+
V) KHEOEKEREG (MRICK 22HO
AFER) 2NHTAERAOSE L, EDD
EBESNIAFHL SEEICELD IS IE
EESNTE 2 B RIS Z OB aEERE#5
ZEERE L, £ OEBRANR DEEE LTI
T,
$E 1 : C+HE—E, CLHBBEARRT(E)
EFFICHEALLSE, ERQHBEAERS
(B, 82 : C+e—6', HEDIEBES

NIAFINFEECENR (=) LicEs, ETH

e BAEMERATHE (6D o FRI 1 C+HV+ «

E—E, ENCH+VEHTTEASNIES,
E@daBEfstrnd (E),

ZOT, WICLIFOX 575 % 3 L7,
£B4: V+E—>E?, CHELEBVOHT
EMNEEBEPEDI D, EBS : V+F (EU
NORY) -F?, EBR6 : C+V+E+F—
E?ERLEFP?, VELEHCHVHEHERSNOE
Bt UTE I F (Encapsulation Inhibit-
ing Factorle)) & LTOERAERT ME D,
REDEIS, CEEAZAIGHMLT, Ei
4 58P 5ENERMICEBTES LD, &

RMEEUAOEHE LT, a¥IHK (0001 %

TKIEW) THELIZDEAE sephadex A — 50

(B39120 ~ 150 4) 2B, EBS 2RAH K
DTEZDWRRECEHET D,

Kk TULBIOEBLDONEDAAFETOB T NV
a—-NTCHEBLEE, VYA~ BRATHRIL,
N DHEDIAED L, 20D ) v H—ENA
LEDD ONBSHE RIS, COFERDOE
B, #0701 YOBHEMSH 0018 THS1
B, H144 B, ThHhB, TORD 01 F72id
0244 /BBEET—FVTHEBLIEFICEA
L, 1~2BE®ICA—S0FEA LK, HHEE
B3 -7V THBLUILEEIIA-S0DH 4R
Altz, BA2 BRICEX LRI LA -501%

T 5 IEERAREELH N
RRELUEE
Table 1

Degree of encapsulation at 25°C of DEAB-Sephadex A-50
partic'les* in Pieris larvae 1 to 2 hvs prior injected with
venom“ of Apanteles glomeratus. Encapsulation was examined
at 48 hrs after injection.

Haterials No. hosts injected No, a-50 % 2-50
injected with materials fully encapwi—
encap- lated
sulated
A-50 10 8 30
A=50
plug venom
Injected volume
0.1 gl 7 5 71
0.2 pl 10 8 8o

A~50 particles were stained with 0.001 ¥ Congo Red solubion
for 24 hrs. Ordy 1 particle, 120 to 150 p in diameter, was
injected into each Pieris larva.

“Thir’cy-venom gpparatus obtained from 5- o 10-day-old Apanteles
females were opened in 20 pl of saline, and 0.1 or 0.2 yd of
the diluted venom solution was injected into a late 4th-instal
larve of Pleris.

BRATable IWRLTCH D, AFEFHAREREE
HERE, MBBEELEER, BEAZDE
FTVHF->FTH5, BRIZEYVBNFOL
PTHBLELEIF ¢ ULTOEAERL, £
NLAOERYCH LT EDERARBENL DT
Hb, COTELBH/EMEHFEMROSHEIEHEE
EHRBREOLIUP O HFTHME LTS A
BOLRNTEERBLTHS, BFEANOR
IS FOEMTHEEE, FRREDCLI
LTHEMROBYR#ME, RO OHERE
HELTHBEDESS b,

4%, BE L TAFOEM, LatextF,
FEEBETHE L sephadex BT EEZBO
TEHEBEDORIFE LTOFEREERERT S &HE
B, ~"FOLBETIHI,ORALICHERDEZ
EAENERBEREHIEENHLOT, L
b, ANBOBREEALLEECOHERS
WBE, LUy hEalERERI NS
BEIIIE EBBEE LT AR,



BAEHT bH= Tachypleus tridentatus #4EI(C

, BUIIERRESIUCEERBOBERANRE
E# EF-Bo f-—-HWE 88 Gk, &%)

ABETI, BARED T M H =Tachypleus
tridentatys CHEMCB T L MBORFEL
HIRMBRERO BB ZBOLINT S DB
Bed LT, WBHBEHE L Ui ohEIckg
SERR LM OEERNB L UEERR
HBENICTE, :

MEELTHROOA AT b H =g, 19
79, 1980 A B, FERPFHFEBRITHE
ENIHOT, BAEGLEKESKIIom®D b D
1, 0emDb D2, BLUZamDb D1 A
DOE4ABEAT, ZNZNEIE, 108, BLUT
U EfEEEsNL, ChoDYEOERD> B,
HEENELET 5 & BN \EME >0
D7y JERGEN, ENThDT o 7
TRTUEEIS umD5 7 4 VEBYE &L,
~NT RV YV g BB LI RICE
giofts i,

BRAKD AT b = OEFBIIFMOEROBE
T, ERSE AL LTVAERRPRBROF &
LTERBIC, i VBERELIL LTEN-T
Wa, SEENCREBSGE TS, SHABEER
T, PBROEMERCHERICHA LT,
HEZ2omOHETH, EHBOHBEIHLLOME
ML, FREREOBRED N BICEHEEHE
HY, REOEMBOHEBESBCEN, ChiZ
HLUT, hENImE10mDYHETIS, HAHE
ORMERE, SABEROERICHHRBIE
Rohish otc, k4 EEDI L, (hE Iem,
Wem, BLU2em®D 3 BETIE, EFBOEI
S HT > TR SRR I,
LichioT, ChOoDEEEETHD, €04
FHBREAPETHS, ThOORFEWERE, £O
BB TS | PREOBERICELEE T
BILEBENDDNL, TTICKEE~NE» - TE
A~NFHELTOEHDET, WAENAILRER
EoboRBEIN, 205 OREHEOM

B, # Yo BURREERERED O
T, Lo Tohsil, WhOwamBRER
BORAMETHE, £, ThOSONBME
F, KESELEBEFERBL, ZOMBEDICES
BHMBESLIOLETRVSOND o, T
BhHhLEmEEL, FEHEORERBEILBLT,
FAIEPHEELEELCDETSODLIICED
N5, RRZmOHEOPERICE, WiE
MEELD, BEENRNL, CAEELTHS
bOVBEAEL T, TOXISMEHIEE,
HRAPHADOHWETOIHELRENEHDT,
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PURIFICATION PROCEDURES

Hemolymph
—_—

Dialysis against TBS (0.05 M
Tris, 0.1 M CaCl,, 0.5 M NaCl,
pPH 7.5 ) :

t
BSM~Sepharose 4B affinity column
chromatography

1

0.5 M N-acetylglucosamine elution
Toyopearl HW 65 column chromatography
i

Cellulofine GC 700
column chromatography

Hemagglutinin
X B :
SRE - P - B - BD (1979) B4 83 : 667
Pocock, R 1 (1802) Ann Mag Nat Hist
Ser 7, 9 : 256— 266
BdO - &2H (1980) Evolution, 34 :712—718
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Figure, The effect of Actinemycin D {Act.D} to development of

the horseshoe crab.

The embryos were continucusly treated by 2.%, 5 and 10 ng/ml
Act,D from stage 4 (arrow). The number of surface cells in
irpated and normal embryos is shown in this figure, The abscigea
shows each developmental stage 0f normal embryos. Each interval

on the abacissa represents one day.
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THE EGG AND EMBRYONIC RUDIMENT FORMATION OF A STONEFLY,

KAMIMURIA TIBIALIS PICTET (PLECOPTERA; PERLIDAE)

KISHIMOTO, T.

Institute of Biological Sciences, The University of Tsukuba

1. Egg

The aquaﬁic, oval egg of k. tibialis has a thick chorion that
is usually brown. The collar is present in the postefior part
of egg. A mushroom-shaped-gummy structure called ~ basal plate”
projects from the chorion through the collar. Probably this
adhesive basal plate hoids the egg firmly to the substratum in
water. When the egg is placed in water a temporary gelatinous
envelop around the egg expands, and later it disappears. A lot
of mushroom-like bosses bear on the surface of the envelop.
The egg Jjust after oviposition is entirely filled with yolk
spherules, and the cytoplasm is only visible arouna the female
and male pronuclei.

2. Formation of embryonic rudiment

The cleavage cells reach at random the periphery of yolk and
form the blastoderm. The blastoderm cells are widely distri-
bﬁted. It is not clear whether the blastoderm cells form a
continuous layer or not. The ventral plate (Fig. a, VP. p. )
is formed at the posterior part of egg. Miller (1939) reported

that the ventral plate of Pteronarcys proteus was formed by the

direct streaming of cells (including the primary nuclear aggre-
gation), but in K. tibialis the direct streaming of cells is
not observed. The ventral plate invaginates to form a émall‘
spheroid embryo with a central amniotic cavity (Fig. b=-c). The

lower part (Fig. ¢, A) of the embryo develops into the amnion.



The Embryonic Development of Anisolabis maritima (Dermaptera)

Youko Fuse

Summary

‘1. The egg-period is about 13 days under rooﬁ temperature in July and August.
2. The germ-band develops on the yolk surface. The formation is of superficial type,
3. Paired rudimentary antennae and thoracic legs develop at first, followed by
paired gnathal and lastly abdominal appendages in the appenge formation.

4. The appendages of 11th abdomical segment develop as the rudiment of forceps,
preceeding the formation of other abdominal appendages. -

5. The embryo increases in width before the initiation of katatrepsis, while the
embryonic cephalization oceurs simultaneously.

6. The katatrepsis completes rapidly, and the dorsal closure begins from the
pqsterior region of the abdomen and proceeds anteriorly;

7. The full-grown embryo is covered with the embryonic cuticle at the final

stage of its embryonic development, and its formation is a sign of the hatching.



Organogenesis in the head of a. Jumping Bristletail, Pedetontus
unimaculatus (Insecta, Apterygota, Microcoryphia, Machilidae)
R. MACHIDA

Institute of Biological Sciences, The University of Tsukuba

1 report the embryonic developmental processes of the ectodermal
derivatives {central nervous system, apodemes and so on) ‘and the meso-
dermal derivatives {suboesophageal body, blood cell, musculature and
sd on), and the segmentation of inner layer in the Pedetontus head.

1 discuss the metamerism in fhe head of Pedetontus. " Generally in
insects, -it seems to be mofe justifiable to consider that the preantennal
segment or its ganglion is much reduced or probably lacking, and that
the lobus 3 of protoce‘rebrum is acronal, and that the insect head is
practically composed ofi"an acron + 5 segments, based on the evolu-~
tional considerations on the madibulatan head, as Heymons (1901},
Tiegs (1940) and Matsuda (1965) suggested. In Pedetontus, however, 1
found the preantennnal ganglion, situated mediallyito the lobus 3 and
anteriorly to the antennal ganglion, and a pair of rudimentary coelomic
sacs in the preantennal region. 1t méy suggest the presence of the
preantennal segment in Pedetontus head as in myriapods and some
crustaceans, although it may be generally much reduced or lacking in
insects. The preantennal ganglion of Pedetontus may be comparable

with Larink's (1969) lobus 3” in Petrobius brevistylis,

Embryogenesis and Phylogeny of Apterygota.

Hiroshi Ando,

Sugadaira Montane Res. Cent., Univ, of Tsukiba
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Embryonic Development of the Swift Moth, Endoclita signifer Walker.

Kobayashi,Y., M.Tanaka and H.Ando

Department of Bioclogy, Saitama Medical School

‘External morphogenesis of the embryo of Endoclita signifer was outlined and

the formation of its alimentary' canal was reported. The embryonic period of this
species is about 280 hrs (25°C-30°C), and it is divided into 14 stages.

The stomodaeum is formed in a manner common in insects as an invagination at
the medio-posterior portion of the cephalic region of the embryo. After revolution,
paired longitudinal folds like a conduit arise from the inner wall of the stomodaeum
along its ventro-midline. Such a strange structure has never been known in
other insect embryos. The proctodaeum arises as an extension of the amnio-
proctodaeal cavity, i.e, the dorsal proctodaeal wall originates from the amnion
and the ventral one from the posterior region of the telson. The manner of '
proctodaeum formation in this species, therefore, differes form that of the
ditrysian Lepidoptera in which the proctodaeum arises as a simple invagination of
the telson. The mid-gut epithelium originates exclusively from the anlage arising
from the blind end of the stomodaeum, thus belonging to the unipolar formation

which is uncommon in insects.



Blastoderm Formation and Migration of the Cleavage nuclei in the Egg of the

Silkworm, Bombyx mori

Sachiko Takesue and Hiroomi Keino
Biological Institute, Faculty of Sciences, Nagoya University, and Institute for

Developmental Research, Aichi Prefectural Colony.

In Bombyx eggs, blastoderm cells seem to form in a mechanism different from
that usually seen in many other insect species; that is, in Bombyx eggs, neither
typical syncytial blastoderm nor typical cleavage furrows were observed. When
cleavage nuclei arrived near the periphery of the egg, the egg surface was raised
into hillocks, still covered with abundant microprojections, over the nuclei. The
periplasm fused with its associated cytoplasm, which was partitionated among and
pulled around the nuclei after the nuclei protruded beyond the initial level of
the periplasm. Then, each nucleus was separated by a }aterally—invading limiting
membrane from the yolk-granules-occupied region to yield a blastoderm cell. This
mechanism was established not only by light and scanning electron microscopy, but

also by fluorescence microscopy using the antibody against purified yolk pratein.

The mechanism of nuclear migration was also investigated by the light and
electron microscopy. In the cleavage nucleus migrating toward the periphery,
there were many long microtubles directing form the nucleus to all directions along
the proturance of the associated cytoplasm. Addition of colchicine to the incubation
medium resulted in stopping of nuclear migration and no formation of blastoderm

cells. These resﬁlts‘ suggest the involvement of microtubles in nueclear migration.



ORIGIN OF INDIRECT FLIGHT MUSCLES IN A LEPIDOPTEROUS INSECT, Pieris

rapae crucivora.

TSUJIMURA, H.

Laboratory of Biology, Faculty of General Education, Tokyo Univer-

sity of Agriculture and Technology, Fuchu, Tokyo, 183.

in holometaboious insects, it is well known that most of the
adult tissues differentiate from the undifferentiated tissues, imaginal
disks or buds, during metamorphosis. However, the origin of adult
muscles haven't fet established and the question whether the adult
muscles are independent of larval muscles is still open. 1In this
study, I traced back to the larva the developing indirect flight
muscles by micto~digsection as well as histology in a white cabbage
butterfly and found the primotdia of the adult muscles in the 5th
instar larva.

All of the major indirect flight muscles have the primordial
tissue in the 5th instar larva independently of the larval muscles.
The major dorsal longitudinal muscles originate from two primordial
tissues and the dorso-ventral muscles from three. Three of them
locate close to some larval muscles and one of them along the trachea
and the nerve, The other haven't any sﬁbstréfes. The primordial
tissues are thready and have a small aggregate of cells (myoblasts)
with little cytoplasm.

The tissues start to grow when metamorphosis begins. We can
see histologically many myoblasts and some dividing ones in the tissues
in early days of metamorphosis. On the 2 to 3 day pupa, each
primordial tissue begins to divide several subdivisions, which are
originsg of the individﬁal adult muscle bundles. Then the subdivi-
sions grow and differetiate to the adult muscles.

All of the larval muscles degenerate during metamorphosis.



EMBRYONIC DEVELOPMENT OF BITTACUS LAEVIPES NAVAS
(MECOPTERA : BITTACIDAE)

Nobuo SUZUKI

Sugadaira Montane Research Center, The University of Tsukuba

Pregnant'females of B. 1éevipes were captured at Kakuma,
Nagano, Japan during late August to early September, and
oviposited in a each cage.

The newly laid egg of B. laevipes is globular(ca. 0.8mm
in diameter), and the egg period is ca. 270 days under the
natural condition.

At 3 days after oviposition, a small germ disk is formed
on the surface of the egg, and at 9 days, it develops to a
small slender germ band. The embryo takes a diapause during
ca. 65-245 days aftér oviposition. At 255 days , the little
paired processes(Fig. 8, arrow) are observed on the 1lst-8th
abdominal ganglia, and they are the rudiments of larval
abdominal legs. At this time, there appéars other paired
processes at the outer sides of the rudiments, and these
processes seem to be homologous with the thoracic appendages,
though they disappear by the time of hatching.

A£ ca. 260 days after oviposition, the embryo takes a
revolution, and at ca. 2 days before hatching(ca. 268 days
after oviposition), the embryo gets a almost similar feature

to the lst instar larva.



Comparison of Nuclear Proliferation Cycle of Normal Eggs with That of

Centrifuged Eggs during the Early Developmental Stages of Chronomus samoensis

Mutsuko Sakurai

Department of Biology, Faculty of Sciences, Ibaraki University

In the previous study of the incubation of centrifuged eggs of Chironomus
samoensis at 30 °C and the exposure of the centrifuged eggs to 'NaCN or NaN3,
Yajima reported a critical stage or turning point to induce the double cephalon
malformation lying around the stage at about 140 min after the centrifugation at
two pole cell stage (Yajima, 1981). Comparing the results of various unrelated
experiments of Smittia (Kalthoff, et al.,1975; Kandler-Singer and Kalthoff, 1976;
and Kandler-Singer (cited by Kalthoff, 1979)), Kalthoff also showed that Mz
(the second stage of nuclear migration) was the critical stage on the production
of the double abdomen.

Since, in our preceeding study, the critical stage was only shown in the time
required to réach the stage after the centrifuging, the present study is planned
to show the critical stage precisely in morphological criteria, comparing the
changes of number of cleavage nuclei with development between the normal and
centrifuged eggs. ‘

Present observations show that number of cleavage nuclei at the most effective
stage of 30 °C incubation roughly correspond to these at the nuclear migration

stage of normal embryo, and the numbers at the critical stage of NaCN or NaN3

action to these at a stage shortly before the nuclear migration. These stages are
not the same either with the Smittia's M, or with each other, but the time gaps
among the stages are not so large. Present observations also showed that the
cellular blastoderm formation is somewhat delayed in the centrifuged eggs

(40 min at 20 °C and 60 min at 30 °C).



Analyses of Pole Cell Inducing Activity of the Posterior Pole
Cytoplasm of Drosophila Eggs
Shin Togashi (Inst. Biol. Sci., Univ. Tsukuba, Sakura-mura, Ibaraki 305)

RNA has been proposed as a candidate for the germ line determinant in
Drosophila embryos, based on such characteristics of the polar plasm as
sensitivity to the uv at 254nm wavelength and histochemically demonstrated
RNA. Ueda & Okada have obtained a subcellular ftaction (P-3), that
restores pole cell forming ability to uv-irradiated embryos, when injected
{Fig.1&2). In order to identify a component in P-3 that initiated pole cell
formation, I tried to obtain a uv-action spectrum of sterilizing embryos,
and examined if an RNase treatment effected P-3 to lose pole cell inducing
activity.

To obtain the action spectrum early cleavage embryos were irradiated
at the posterior pole at the dose of leOSerg/cmz, the survival rate at
this dose was nearly equivalent among examined wavelengths. The most »
effective wavelength was 280nm (Fig.2). Recently it has been reported that
the irradiation by uv with a longer wavelength than 254nm gives the stronger
biological effects to various organisms than that by the 254nm. Since
pyrimidine dimers in nucleic acid molecules absors the uv of a longer
wavelength than 254nm, it can be assumed that the factor destroyed in this
experiment is nucleic acid. The RNase-treated P-3 had no activity of
restoring pole cell forming ability to the uv-sterilized embryos (Table 1)

These results strongly suggest that at least one of the components of
P~3, which play an important role for the initiation of pole cell formation,

may be RNA,



LOSS OF THE ABILITY TO FORM POLE CELLS IN DROSQPHILA
EMBRYOS WITH ARTIFICIALLY DELAYED NUCLEAR ARRIVAL AT
THE POSTERIOR POLE

Masukichi Okada (The University of Tsukuba, Institute

of Biological Sciences, Sakura-mura, Ibaraki 305)

Analyses of an EMS-induced mutant gs(1)¥26 revealed that polar
plasm of this mutant was normal in its function to restore fertility
to the embryos which had been sterilized by UV-irradiation at the
posterior pole when injected into the embryos. Results of an obser-
vation of embryonic development suggested that the grandehildless-—
phenotype of this mutant was caused by delay in arrival of nuclei at
the posterior pole of the embryo. I attempted to examine if delay in
nuclear arrival at the ?osterior pole would prevent embryos. from
formeing pole cells even in wild-type embryos.

Embryos at early cleavage stage were transversely fragmented
and the fragmentation was revoked later. The fragmentation did not
affect nuclear division, but hindered nuclei from migrating posterior-
wards.. The nuclei resumed the migration. However, their arrival
at the posterior pole was later than in embrvos which were not
fragmented. Frequency of embryos that formed pole cells decreased as
the period of fragmentation was prolonged. Less than 20 % of the emb-
ryos which were fragmented for 30 min formed pole cells; on the
contrary almost all emvryos formed pole cells fragmented for less
than one min. Transplantation of polar plasm from early cleavage
embryos into the 30-min-~-fragmented embryos at their posterior pole
increased their pole-cell~forming frequency to above 50 %. "Young"
polar plasm apparently interacted with "old" nuclei and formed pole

cells.



OVARIAN STRUCTURE AND BACTERIUM-LIKE STRUCTURE IN THE OOCYTE

OF CTENOCEPHALIDES CANIS(SIPHONAPTERA:PULICIDAE)

MATSUZAKI,M., M.INOMATA and H.KANO

Biological Laboratory, Fukushima University

The ovary of C(Ctenocephalides canis is of typical panoistic
type and consists of five ovarioles. The adult ovariole is an
elongated tapering unit and approximately 1650 pm long from the
tip of the germarium to the ultimate oocyte. The vitellarium
contains a row of 12-14 cocytes in successive stages of devel-
opment. The first eight to ten ococytes are in the period of rel-
atively slow growth containing the previtellogenic stages. The
next three to four oocytes are in the period of more rapid growth
containing the vitellogenic stages, maturation of oocytes and
formation of egg membranes. The mature oocyte situated in the
posterior-most of the ovariole is ovoid in shape and about
540 X 260 pm in size. Thé anterior and posterior ends of the
mature egg are similar in form, but the posterior half of the
egg 1s slightly larger in width as compared with the anterior
one. In the germarial young oocytes, two or three clusters of
the bacterilum-like structures are found. The bacterium-like
structures with less dense matrix and surrounded by a double
-membrane are- subspherical and ellipsoidal in shape and approxi-
mately 1.8 X 1.0 pm in size. At the early previtellogenic stages,
the structures increase rapidly in number and is located in the
posterior portion of the oocytes(Fig.l). During the vitellogenic
stages, the structures are dispersed throughout the posterior
peripheral cytoplasm, and come to be found among the yolk gran-

ules in the posterior peripheral ocoplasm(Fig.2).



Timing mechanism of a semilunar larva release rhythm

S.Saigusa
Department of Biology, College of Liberal Arts, Okayama University,

Tsushima-naka 2-1-1, Okayama 700

The terrestrial crab Sesarma haematocheir was captured on a hill fronting

Gokasho Bay of Kii Peninsula and transported to the laboratory at Kyoto.
When male and female crabs were kept under a 24-h light-dark cycle, females
showed a free-running semilunar rhy'ghm of larva release. Another crabs were
exposed to a simulated lunar cycle consisting of a 24-h lght-dark cycle and
a 24.8-h artificial mooﬁlight cycle. The first egg production was then devided

into three groups: two gréups synchronizing with the artificial new moon and
one group with the artificial full moon. Nearly all females again started the
second incubation after release of larvae. The period from the start of incubation
to release of zoea larvae was 31.4 days for the first clutch and 27.8 days for
the second clutch, respectively on the average. The temperature rose 4-5 °C
during the experiment. This may cause acceleration of larval developement.
These findings suggest that the semilunar rhythm of larva releése consists of
a semilunar timing of incubation and the temperature-dependent process of

larval development,.
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EFFECT OF THE VENOM OF THE GREGARIOUS PARASITOID, APANTELES

GLOMERATUS, O\N ITS HEMOCYTIC ENCAPSULATION BY THE HOST, PIERIS.

HIDEO KITANO

Department of Biology, Tokyo Gakugei University, Koganei, Tokyo 184, Japan.

When eggs from the lateral oviduct of the gregarious parasitoid, Apanteles
glomeratus, were injected with calyx fluid and venom apparatus material into host

larvae, Pieris rapae crucivora, most of the eggs were not encapsulated. Apanteles

eggs deposited by the parasitoid from which the venom apparatus was removed
were usually encapsulated by the host.

These results indicate that the parasitoid venom apparatus material is an
important factor in suppressing the encapsulation of 1-or 2-day-old eggs in the host.

In order to clearly demonstrate that the venom suppresses egg encapsulation

but not the encapsulation of other foreign objects, DEAE Sephadex A-50 ion exchange
particles stained with 0.001% (W/V) Congo Red solution were injected into hosts
together with venom apparatus material.

The Sephadex particles were encapsulated by host hemocytes (Table,1).

The results suggest that the venom does not inhibit the encapsution ability of the host.



HISTOLOGY OF THE GONADS AND GERM CELLS IN SOME LARVAL STAGES OF

THE JAPANESE HORSECHOE CRAB, TACHYPLEUS TRIDENTATUS (LEACH)

(MEROSTOMATA, XIPHOSURA)
SAITOH, J.,K. SEKIGUCHI and T. MAKIOKA

Institute of Biological Sciences, the University of Tsukuba

The histological features and localities of gonads and germ cells were examined

in four larvae of Tachypleus tridentatus. The ovary with distinct previtellogenic

oocytes in various sizes were found in three larvae of about 9 cm, 10 cm and 22 cm
long including telson. Oogonia were found only in the former two larvae.

‘In these female larvae, the tubular ovary spread reticulary on the dorsal surface
of the midgut gland which oécupied the most part of the cephalothorax. The wall of
tubular ovary consisted of only a layer of flattend epithelial cells in the larvae of
9 cm and 10 cm long. In the larva of 22 cm long, however, the epithelial layer was
covered with a rudimentary longitudinal muscle layer.

The oogonia and small ococytes were found among the ovarian epithelial cells.
However, most of large oocytes were on the outer surface of the ovarian wall
surrounding the ovarian tube. The cellular egg stalks connecting respective large
oocytes with the ovarian tube were rudimentary and difficult to be distinguished
from the ovarian epithelium. No follicle cell was found around each ococyte.

The whole surface of the tubular ovary with large oocytes was surrounded
tightly by a thin cellular membrane. This membrane seems to be a juvenile structure,
because there is no such a membrane around the adult ovary.

In the gonad of another larva of 10 cm long, we found no distinct oocyte, but
onlsr some clusters of young germ cells of multiplication period. This larva may

possibly be a young male.



ANALYSIS ON PHYLOGENETIC RELATIONSHIPS AMONG FOUR LIVING
HORSESHOE CRABS BASED ON BIOCHEMICAL CHARACTERISTICS OF HEMOLYMPH

AGGLUTININS (HEMAGGLUTININS) - Purification of hemagglutinin-

FUMIO SHISHIKURA, and KOICHI SEKIGUCHI

- Jristitute of Biological Sciences, the University of Tsukuba

Our main object to investigate hemolymph agglutinin (hemagglutinin) is to get some
biochemical informations on hemagglutinin molecules, which will be elucidating the
phylogenetic relationship of the living horseshoe crabs. To make purify hemagglutinin
molecules is the most indispensable prerequisitive. Thus, we here report a
fractionation and purification of hemagglutinins from horseshoe crab hemolymph.

The Tachpleus (Tachypleus tridentatus, the Japanese horseshoe crab)

hemagglutinins were purified and fractionated into four groups of hemagglutinins by
a combination of affinity column chromatography on bovine submaxillary glands
muecin (BSM) coupled Sepharose 4B and gel filtration on columns of both Toyopearl
HW 65 and Cellulofine GC700 (Fig.l). These agglutinins were designated as
hemagglutinin I, II, III, and IV in the elution order on Toyopearl HW 65 column.
Among them, hemagglutinin III was found to be the most suitable tool for our object.
Hemagglutinin III was composed of single subunit with the apparent molecular
weight of 42,000 based on SDS-polyacrylamide gel electrophoresis. Further

characterizations on hemagglutinin IIl are now in progress.



INDUCTION OF MULTIPLE MONSTERS WITH ACTINOMYCIN D IN THE HORSESHOE

CRAB

TOMIO ITOW, ATSUKO NAKAMURA, and EMIYO HIRAI
Department of Biology, Faculty of Education, Shizuoka University;

Shizuoka, Japan.

When does the embryo of the horseshoe crab begin to synthesize RNA?

We do not know the developmental stage. For the purpose of examining stage,
embryos of the horseshoe crab were continuously treated from stage 4 with 2.5,

5 and 10pg/ml actinomycin D (Act.D), the inhibitor to RNA synthesis. As the
results the treated embryos did not develop (Refer to Figure). When the embryos-
immediately after the fertilization were continuously treated with 2.5ug/ml Act.D,
they developed normally at first, but they stopped developing at stage 4 ( the
stage just after the peripheral migration of cleavage nuclei).

Moreover, embryos of the horseshoe crab were treated with Act.D for purpose
of analyzing the resulting monsters to understand the mechanism of morphogenesis.
By the 24 h-treatment with 2.5 to 250 ng/ml Act.D at stage 3 and 4, muitiple
monsters were induced. In the multiple monsters, many anterior;duplication, triple
duplication and quadruple duplication were observed. Besides, the same type of
mupltiple monsters were induced by the 24 h-treatment with 100 ug/ml Cycloheximide
(the inhibitor to protein synthesis) at stage 4.

From the above-mentioned results, followings can be suggested. In embryos of
the horseshoe crab, as well as the embryos of insects, RNA synthesis begins at the
stage of the earliest blastoderm stage. The synthesized RNA may synthesize new

proteins which play an important role to the future embryonal development.



RADIATION EFFECTS ON THE EMBRYONIC DEVELOPMENT OF SPIDER,
NEOSCONA NAUTICA (L. KOCH), ESPECIALLY ON THE HATCHABILITY. 1II

2) and T. OHNISHIS)

RONDO, A.1), s. MATSUMOTO
1) Department of Biology, Faculty of Science, Toho University
2) Department of Biology, Kyorin University

3) Department of Biology, Nara Medical College

Previously, we reported some radiation effects on the
hatchability of spider, Neoscona nautica. First, when €gg-
cocoons were irradiated in toto by gamma ray, the hatchabiliuy
varied with the egg;COCOOn during the cleavage stage. Secondly,
the stages from appearance of primordia of appendages to middle
embryonic reversion were the most critical against X-ray, and
their total lethal dose was 500 R.

In this draft we wish to report on the results of our
further test of the sensitibity of spider embryos to gamma ray.
In present test all of the isolated embryos were irradiated
by gamma ray. At the cleavage stage same tendency mentioned
above was recognized, Alﬁhough the most critical stages were
also same as previous study, total lethal doée was 200 R.
Irradiation at the stage of late embryonic reversion brought
6.0 % of the hatchabiiity at 2,000 R and 0 % at 3,000 R, While
at the heartbeéting stage it brought 14.9 % at 3,000R and
4.7 % at 5,000 R. All of the developed embryos irradiated
before the stage of early embryonic reversion were hatched,
but many of the developed embryos irradiated immediétely
before hatching did not hatch.

We are worried aboutrlow hatchability, about 60 %, of

unirradiated embryos isolated at the stage of pre-germband.



SOME OBSERVATONS ON THE EARLY DEVELOPMENT OF AMERICAN HORSESHOE

CRAB, LIMULUS POLYPHEMUS, USING CINEMATOGRAPHY
SEKIGUCHI, K. and A.TANIKAWA

Institute of Biological Sciences, The University of Tsukuba and Noba Senior High School

Iinmediately after collecting eggs from gonopores, inseminated and uninseminated
eggs were respectively filmed for about 40 hours with a 16-mm cinematographic
apparatus. The events seen in the films were analyzed in detail.

The remarkable events observed during the early developmental processes of

American horseshoe crab, Limulus polyphemus, were as follows:

1. About 5-10min after insemination, some cratér-like depressions appeared on
the egg surface. The depresssions increased in number, and each of them spread to
make folds, Finally, about 45-50 min after, the egg surface became smooth.

2. After 70 min, the first granulatic;n occurred on the surface. After this,
the granulation and the smoothness were repeated at least twice during about 8 hours.

3. About 20 h after, irregular, shallow furrows appeared on the upper-surface
of the egg.

4. The furrows became deep and increased in number and thé egg surface was
divided into blocks. On‘ the surface of the blocks some nuclei were observed.

It is worth noting that uninseminated eggs underwent the same developmental
processes shown in events 1-3 as the fertilized eggs except that the former took

longer time than the latter.
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Anatomy of the thorax of Galloisiana nipponensis (CAUDELL ET

KING) (Notoptera : Insecta)
NAGASHIMA,T.and N.Gokan
Laboratory of Entomology,Tokyo University of Agriculture

The pronotum is laterally curved and covering the dorsal
part of the propleuron. In anterior margin of the mesonotum,
metanotum and 1st abdominal tergum the phragmataformed from the
antecosta are found.

The pleural ridges of the meso and metapleuron run obliquely
and a T-shaped inner expansion at its upper end is the pleural
wing‘process. The pleural arm is barely connected in front with
the pleural ridge, because it is chiefly a process of the epimeron.
The coxal process of the trochantin is well developed. The
paracoxal suture which is considered to be primitive suture is
not recognized.

The prosternum is hardly sclerotized. The paired furcal
pits lie posterior to the basisternum. The first spina invaginates
at the posterior end of the prosternum. The border between the
mesosternum and the metasternum is marked by the second spina.

The furca sternum and spina sternum of the meso and metasternum
are fused into a sclerite. The basisternum of each segment has
a median longitudinal ridge which is thought to correspond with
the sternal-glat of Weber(1933). A remarkable feature is the
.presence of the third spina in the metasternum.

The characteristic feature of mesothoracic muscle in this
species is the presence of t-p3, and of this order is the presence
of t14,p3 and tergopleural muscles. these muscles are related to
flight and are usually absent in other wingless Phasmida and
Orthoptera(Table~-). However, in wingless species in the
Dermaptera.and Plecoptera, those muscles are present as in the
Notoptera(Table.--) v



The Compound Bye of the Soybean Beetle, Anomala rufocuprea
Motschulsky (Coleoptera, Scarabaeidae)
Nobuo GOKAN
Laboratory of Entomology, Tokyo University of Agruculture

Setagaya, Tokyo 156, Japan

The structure of the compound eye of the soybean beetle,

Anomala rufocuprea, which is nocto-diurnally active,was obseved

with light and electron microscope. The eye is about 1.33mm

in dorso-ventral diameter and the typical éuperposition eye
with eucone ommatidia. In the cone sheath, the ribosome parti-
cles on the conéentfic endoplasmic reticulum appeared in the
dark adapted state, whereas they were obscured during the light
‘adaptation. The proximal tip of the cone cells extend about
20pm long as the cone tract during the light adaptation. They
invaded among the intercellular spaces of the retinula cells
.and reached their quclear level. The principal pigment cells
extend proximally in the light adapted state, and the pigment
grains were about 0.4pm in diameter at the distal retion,

while at the proximal part, they were 1.5um. The pigment grains
in the accessory pigment cells were restricted to above the
nuclear level of retinula cells. These pigment grains were
about 0.9um in diameter at distal region and about 1.2um at thg
proximal level. Seven of eight retinula cells contributed to
the rhabdom formation. One of the rhabdomeres was situated at
distal most and was formed by long and anomalous microvilli.

The rhabdom layer was surrounded by more than 40 tracheoles

which form the tapetum.
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