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LEERREEQNBLER
R % KR AR

(hER 28 Y FBT)

W ASURBELBMA Coccinella septempunciaza WERBHYE, LEHF, FEEHURE
SR 0.4MNaCl BRI B T BERBRMXRER pH EMAK. DIREFHBKERAK(PAGE)
BHRaERNAEORERESER. BNMARRMIERRHGRNOAE S AEE5RARERSREN
EAW, AEMFXRUNKEOSKEN 17.86%, &BRN7.56%. SEMEARTFEAXRMILER,
FERAEBHENRESSBER, AREERSERK. FERBEOANTEAREY 145, 4 TFRWEN
280,000—300.000 H/R{fl, SHEEET T4 SDS-PAGE RIHEA WHEAR. WEHS TEA N
140,000, 125,000, 410,00, 400,00 E/Rif. SRR FELIISE AN pH 7.0—-7.4,

BRI ER & (vitellogenisis) HLENEHOPFRE YT R RAEEERN &Y 5E
BRIz — (Engelmann; 1980; Hagedorn; 1979; ZM%E, 1979), SREE B H ki
AEFEAE, REET. BRI, THRAFRRY FEUERNEEES TAEL
HEREABER RS (Tata, 1979)0

NERZEOERGENASR, BREMME FERR OIS AREREHER, X
AEBRZEFZRT. NMERIFFRELT —RIINEIEIRE, kS hREFERKRA5E
HEZEB* (vitellogenin), I RZEIRGA MR FRVIIEZREA (vitellin)o S BHX-HFE
HEBEAERFENRRNEX—5 FOBIEBE#T T ZHWR (Thomas, 1979;
Chen, 1978)¢

EFBEEONEBAERERAREEAPRRERLRTEHNEES R, EF
REH K (Gellissen %5, 1976; Chen % 1978), Wigs (Dejmal 1 Brookes, 1972;
Engelmann %, 1976), K& (Kunkel F1 Pan, 1976), BEFKZE (Chino %, 1976, 1977).
BRI (Hagedorn %55 Judson, 1972) HRBAMINREEORINREOAL FANR
Eo

LEFRRE—-FHHEEE R, RITERS EHREERNERXA UEBRESESF
HFXRBREROEMEETTHE (GIWHARE, 1977; BEEES, 1980; #NE,
1980),

AXMRECENRRBIPF AR AN DB RADBILEE Ko

AR
L SPEEAOHE CENHABAI 0.4 MNCl BRI, SR BRKTTER

AT 1980 £ 9 AlEl,
* Vitellogenin = Yolk Protein precursor, #NIBEEER, M#R Vg, Vitellin = Yolk Protein, ZEHEFHY
FHANERES, EERBHRIIHEES, &K Vo,

9
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Wi, ARAKE K ik (PAGE) EEBAREBE QW RANESRETRG & H
(FERE, 1980),

2.8 %k LELREKNVERKE (T) 45% R 75%, BREWPKN Tris—HE
ER 4R rhiE, pH = 8.3, EAHFZLETIE (coomassic brilliant blue R-250) s, BEH
A E (sudan black) FHEE, BE G A IBE-Schiff RFIHRE (Maurer, 1971), BE
A R4 (Cutting AT Roth, 1973)0

LERHAEIK 40% BRWNBEEBER (pH:3—10) (Ampholine LKB, Hiji)7E &K+

5%, HSMBESEERRB,BNMES SRR, MEA 02% HSO, FIRA 0.4%

Zﬁ?ﬂzco BHEBEEE22ZZ 2mA), 4 /N FRAER, BIERKE10% ZHIBR
65°C [El5E 30 2380, F0.2% ZLIHsEIE: OB KRR (45:45:10) B AR 65C R
30 4345k, AR KUK R (25:65: 100 B o RE A BEBEYIR 2.5—3 BXHY/ N B
FrH 2 R ERMKRE, WE pH H,

SDS Witk FATEERKEK L BRKE (T) 7.5%, KKE (C) 27%, [
B EErhig. 1000 g4 40mM Tros, 1IN HCL 30 2, 20mM LB, ZmM EDTA-
T, BAMEMNE: RIERRRZ i mA SDS (+ T h B IR, EE BDH M)
#01%, ﬁ%ﬁ%ﬁ: & 2%SDS, 10% FE¥E, 2mM EDTA, 5% $iz CE. #naﬂ:ﬂg
PEE TR B R 101 BAE AT KIS thin i 2 4y gl BBk SRfE: FRERIKAE 30mA30 4
o BRI AL N E] 40mA. BRI Z SR AR (1.25 R DERIA. 227 BF K,
227 ZFHHEL, 46 ZFUKCER) F & 15 54, AB@K (875 BHK. 75 BFIKLE&. 50
I HEDB &0

REREORARE R HEESRBKL. SHA5%.75%,10% &
Bk EER BRIy FEE AREE ST Bk, RIES TRNHEMCAS FEEOERR
IR IZ BB TR A LL E R

3bESAT REMERST RETROWNEED 25 ERAHKRERELE
EAET, G VHE (2:1) EEREMI IR 8 B 60°C #hiR 4 /N, BHIE
EENRERPEL TRERE,

BOwE RERRMNEPECENLSE, AHEEERE, T 620me WEXAE
Bfo

BEME: PR EERN, ERNTES 5% HERRR A 4 R, HHE
FORFE B 660mpu JDCHE, ] 1M KHPO, {EIR#E,

EOROME % Lowry RE(ISHWE, FHFIMHE S HB ER .

HEABRAD ST FHEBEALNEE, B 6NHCL £ 110°C K 24 /N, KIRE
RO B R BB A B ch AT, BESL A B o 83550 BE A B By i ALIE .

LERBNE S8TF 0.4M NaCl K (pH =7) HEINEEBH S Zx, WNE
{4 B ir UCA-1A HAHTHEE W lo

5. Sepharose 6B #EJZMT  Sepharose 6B (Hi#f Pharmacia ARIH &) BEKRA 1.20em
X 90cmo LA 0.05M Tris-HCl, & 0.1M KCI, pH = 8.0, i 12 &F/ /b,
SNKIER (Vo) 42 T (I ERIEREE 2000 JUKE Do
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%R A B

LIEREANSBMERS S MNEENREEIHA 0.4M NaCl 7 % %5 12K
JaE AREAKTREFTRAERKANIIEES, —BRERRANL - RARAEINE
ERS0BERAEAFHIIIEHEE] 100 £E %), Dejmal (1968)IFA] NaCl #EiKHIE
FEERPEIFEEABMRIXBREE, Ol (1975) F Gellissen (1976) XIgHE MK
) pH HEBERE., RMISHAREEFREN NaCl BEHRTARE pH A9 MK E
BOPHEH, SRRARTREEXE. ERETEET, pH 855 M 5.4—9.0 BTERHH
EEARBNETFRENBSR, 8T 0.0M RITUBKE, BELXKELE 0.6—0.8M, &
& 2M BERAFETRE@E D,

AERRERXTENEESEHRAN pHI0—T74, FEHRBERKDIFEEHASR
BEN=4&F, SRTHSRARKY pH7.1,7.3,74 (E 2), FEREBRKR=HRFE
RFAEREZER N, A4S RERARBENSFFERBER,

2. IEFHENBKER NEREAE S HRRRRBEIE R BRXhREHE RN
0.25, £ 7.5% WIEDIR LIk 128 0.13, PR ER-Schiff RF| ¥t KB BFH:, IR EE—
MEEN, ANSEMEEHRKIEREE—MERES, FURGRNEHREEARE—
MEREAEH, BEARCRMERYE, RPNEEAHEERBEONSREN. &
A EONBE A REAERAHEE LNRAKBETEHE, BHEIIMINER
BHEMES, MURAMERZED.

140
120 |11 J
10 123
@ 100
= 3
;\ 80 % 111
*;; 6
5 6
By 4
40 3
= 0 10 20 30 40 50 60 70
20 B (FEk)
-, B2 Bi%Ef%E 5% PAGE, 2.5% Ampholine
o o0z 04 06 08 10720 (pH3—10) % RAR KA
NaCl 3B EF BB AR EABATRE
Al BFEBELERRABTRE NaCl BB EEE T 5 AEER & pH B AfE R, §IRER
HOBRBIPHREFEEANERT) Bi¥EA 1, 2, 3 89 pH {Ho

76 22 T T R B I ok B L BB PR A S 4 R 1 SR B s vk TR 3 HH SR S R BR 8
2 TR R R RO » T R 5 W P o e U3 X — B B 7 o S T Bt TIE B A TR0
s o I K B, BT A R B L b T 7 4 TR O SR T 1 DUk 32 2 UL, TR i SR AT P4
B A X — R B X T IR M B X —Ea SN REREREN, &
SREE ORI D To

3.4k BRENEZEARRBERORS T, —RERNNREAGREREE
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10% Zedy, TE/gEh M E R RREEO SRR 5k 15.7%, CEHNRPRELN
HHEEX 17.86 % , SRR &, WOy HA G RBEG $ 440, fri BV AE 8 5 A 4/t vl et
RIEREENEEZ —. BEUEEHMEN 3.28% , KRR GHEBEIEN KE R RS
A WAEREIER R AR EE R, BIRRINEEOIRR TR EERSG,
ERNEMEHINEEOSBKLCAYEETHMBERK, £1%—12% 2, tZH
HINEEASHRKAEW 7.56% SBHAME YRR RINEREBNERR A, BOTHK
KIEEHEZRTER EEEEE ERRS, SHEIYOINERED —BRASFHRAL
. CEMIMNINEERLAMNREATREERG,. FTEFEENLHY M
HEBAG DN FEAEONEERAGOTERILE |, X1 HHACENRIR
HEMAERAGELGE ANIREEED . NEEONEERAD T oMHET, H¥X
MIAHE AER(EEHEMOBR) 228 8RR AERNE BES, & mE kK-
FHRER.EEERS BRI AERE 8 &K

21 REPRFOHWBRMAMR

LEAR 78 L ol T & * T LR

FNNES -1 8.77 12.18 11.13 9.68 9.97
OE B 4.63 5.97 4.82 5.15 5.54
[ 6.85 9.55 7.57 9.24 9.70
® H B 11.44 10.97 12.71 14.32 12.81
W OR B 3.33 4,47 6.03 4,42 5.19
H OH E 4.63 3.07 5.10 4.39 5.17
RO E 4,42 4.92 8.46 7.50 5.30
8 8 B 6.17 7.75 7 .81 5.59 6.84
[z A=A 1.72 2.82 1.70 1.96 2.52
5% AR 4.61 4.74 5.10 4.45 : 5.68
R A B 6.48 8.69 10.24 6.02 7.05
frow S 4.11 4.89 5.06 5.16 3.78
WA 3.53 4.49 2.93 3.47 4.72
HoOE B 8.11 7.06 5.71 7.55 7.75
HOoH B 2.63 4.14 1.58 3.14 2.90

NH, 11.18 14.54 — 15.17 —
O & 3.86 1.27 4.05 7.94 g 01
L Al 0.60 0.86 1.01 — —
S 0.79 2.19 0.62 —

* R REEmsh, RS Kunkel f Pan (1976)

Kunkel 71 Pan (1976) {LIBEGHFIOINEEED MEED 1. I, TR H, ZFH
MR R E D PR R ERNEERA G HET TIE, BIIEE BN, B8R84
Jax N E A RBUA RS RE ABAELZ MM E S P EFERINREN, LRl
ERAFE TSN EER. BEW Y Locusta migratoria manilensis ¥EZ5 Antheraca
pernyi~ BBER Leis axyridisy XSUHTEBE Coelophora biplagiata, KZEJBEL & Synonycha
grandisy JJIBBLE Chilomenes (ISR KK 5L BRI E AWM BT REY 858
WA RERRCIXRIVLE XM RINEE R HH O AT, (B R EAEHE 185



13 ZNE: CEARNEREANEER 13

4 42 46 50 54 58
&7 3 BuE

B 3 Sepharose 6B RERFTMENHEAS TR
1. REAEARKE AQ2.5 B) 2.KEBA(6.877)
3. B4 (15.8 ), 4. WEAE (247
5. %&&B (5 7))

Es NEEAVHRLNFRNE (7.5%SDS-PAGE)

1. PIREA (2 7) 2. #Eie®m 047 3. &

EH (6.8 ) 4. -BREARY C.07) 5. BER

G395 %) 6. -REARHE 2.357) 7- 4K
&% C (1.25 )

80
60

40

[
=1

—

TR 1%10°
~ O 0O

10%/15
) 0sssge 008

0 02 04 06 08B 10
ISR
B4 BARS TESAHBREREGHETIS
R HENXR
1. &8 & (450,000) 2. ATP &g (390, 000—
400,000) 3. xR (240,000) 4. BEL
(68,000) 5. HEE (45,000)

TFR
o HEE

1 11 m v v
Ee SDS XEBEIRERBKER
L7 #EAUESFREA 1. LRES (22 7)
2. BBLEE O-47) 3. BEE(6.8377) 4. -
BREOEH® G.057) 5. BERG.957) 6. -
REABHE (2.357) 7. mREKC(.257)
IL BREES UL #amHE V. ERRnKE
: V. MR
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ERINFAER, AR mEE g HANNEETINEEaS T
—RERNER,

4L REANDTE. MRARTWELH 4 5IF] Sepharose 6B AL EHTRIEK B
HHBENE - ETHIFEEERNS TR 280,000—300,000 F/RG(E 31 4), BEE K
W LTSy RIS B RIRERTE 5%, 7.5% 10% RIS RREE R ER LI %
RIS F RIS R A BRI BERS TR Sepharose 6B Z AT NIAR A T Bl A AR
Ve MAAER Vo WHLELSS TENNEREER KBRS TR,

RBSBRMINEEAS FRESXICESR, REFUNIREASTRRA 2.7
X100, ZEMSFENINERGHLENRFEEDNS TERIE/N, HR/DIE
PR E e R A A SR P EEOKFRIER TSSO ER. Mo, MRETR
WAL 5 5 AR

HEMAMNEEES SDS M -3k OB EE SDS-EE Bk LR RrHi-£
IREE, BATNS FE I 1.4X10°%, 1.25X10%, 4.1X10% 4X10* (B 5), AP R
WET BN R IRBGKE SDS-BEE sk P BR RIS E A FW A A AH H 0 & B8 7.
AL, ERERT AR & B AIBR B BRI A T vitellogenin DL B BRI I 4k B S #0550 Y
FSNBRERRAHERNESA(E6), ETIRELRARS TME R R IINRNE
MR WELLAE T ENTE LSRRG TIREE AT B RUE,

7E 0.4M NaCl &g (pH =7) WEINREENITMERECH 148, HAEMKNZELL
148 WERTTHBARE L. PRI HE QAR SITIER: 148 (IR E S AT
FAE BRI B T AR DL 288 BOZ IR TE U Blo Koeppe R Ofengand (1976a. 1976b) iif
BIxFr 288 BT BRARRER, BAESHBUKREIME BN MR RN 145, LEMW &
SREE BT e B R RO Ao

& % X ®&

BB RERESE 1977 LERARBENREEETR. BR¥ik 20 (3):1243-52,

ZRLVERE 1979 BEHSEESNENEEL. BRER 22 (2) 21936,

#M% 1980 LEIMAAIIIEERE: NEREAOENRGRERINEE. BAagi 23 (3) 252--59,

BREEE 1980 ey bRAARANAENER. BHR¥R 23 (2) 14148,

Chen. T. T. et al. 1978 Vitellin and Vitellogenin from loeusts (Locusta migratoria): properties and
post-translational modification in the fat body. J. Biol. Chem. 253:5324—31.

Chino, H. et al. 1976 Isolation and characterization of inseet vitellogenin. Its identity with haemo-
lymph lipoprotein II. Biochim. Biophys. Acta. 441:349—53.

, 1977 Turther characterization of lepidopteran vitellogenin from haemolymph and ma-

ture eggs. Insect Biochem. 7:125—31.

Cutting, J. A, and T. F. Roth. 1973 Stainiug of phosphoproteins on acrylamide gel electropherograms.
Analyt. Biochem. 54: 386—94.

Dejmal, R. K. and V. J. Brookes. 1968 Solubility and electrophoretic properties of ovarian protein
of the cockroach, Leucophaea maderae. J. Insect physiol. 14:371—81.

, 1972 Chemieal and physical characteristics of a yolk protein from the ovaries of

Leucophaea maderae. J. Biol. Chem. 247:869—74.

Engelmann, F. et al. 1976 The native vitellogenin of the cockroach Leucophaea maderar. Insect
Biochem. 6:211--21.

Engelmann, F. 1980 Insect vitcllogenin: Identification, biosynthesis and role in viteliogenesis.
Advances in insect physiology. 14:49—108.




13 #INE: LEARPEEONELER 15

Gellissen G. et al. 1976 Purification and properties of oocyte vitellin from the migratory locust.
J. Comp. Physiol. B108:287—301.,

Hagedorn, H. H, and C. L. Judson. 1972 Purification and site of synthesis of Adedes aegypti yolk
protein. J. Ezp. Zool, 182:367—78.

Hagedorn, H, H. and J. G. Kunkel. 1979 Vitellogenin and vitellin in insects. Ann Rev Eniomol.
24 :475—505.

Koeppe, J. and J. Ofengand. 1976a Juvenile hormone induced biosynthesis of vitellogenin in Leu-
cophaea maderae. Arch. Biochem. Biophys. 173:100—13.

, 1976b Juvenile hormone induced biosynthesis of vitellogenin in organ cultures of Leu-
cophaea maderae fat bodies. In: Invertebrate Tissue Culture. Application in Medicine, Biology,
and Agriculture. pp. 185—94. Kurstak, E. and Maramorosch, K, (ed.).

Kunkel, J. M. and M. L. Pan. 1976 Selectivity of yolk protein uptake: Comparison of vitellogesis
of two insects. J. Insect physiol. 22:809—18.

Lowry, O. H. et al. 1951 Protein mesurement with the Folin phenol reagent. J. Biol. Chem. 193:
265—175.

Oie, M. et al. 1975 Vitellogenin in the eggs of the cockroach, Blattela germanica: Purification and
characterization, Development. Growth, Dofferentiation. 17:237—46.

Marrink, J. and M. Gruber. 1962 Molecular weight determination by chromatography on sepharose
4B. FEBS. Lett, 2:242—44.

Maurer, H. R. 1971 Dise eletrophoresis and related techmniques of polyacrylamide gel electrophoresis.
pp. 32—110.

Thomas, G. W. et al. 1979 Two processing steps in maturation of vitellogenin polypeptides in Dro-

' sophila melanogaster. Proc Natl Acad Sci US.A. 76:2848—52.

Tata, J. A. and D. F, Smith. 1979 Vitellogenesis: A versatile model for hormone regulation of gene
expression. Becent progress in hormone research. 35:47—94.

CHARACTERISTICS OF THE YOLK PROTEIN OF
COCCINELLA SEPTEMPUNCTATA L.

Goneg HE ZHANG JIAN-ZHONG ZHAI QI-HUI
(Institute of Zoology, Academia Sinica)

The vitellin of Coccinella septempuntata L. has been purified and its chemical and
physical properties are studied.

The yolk protein was prepared from the matured eggs by extraction with 04 M
Na(Cl and subsequent precipitation in cold distilled water. It is best soluble in the
range of 0.1—1.0 M of NaCl solution. The pH of the extractant was not a cruecial
factor for solubilization of the yolk protein.

The yolk protein was identified as a glycolipoprotein, but it is not a phosphoprotein
as shown by specific staining techniques.

The yolk protein contains 17.86% lipids and 7.56% ecarbohydrate. The amino acid
composition shows a high content of aspartic acid, glutamic acid, serine, leusine, lysine
and a low percentage of sulphur containing amino aecids.

The yolk protein has a sedimentation coefficient 83, of 148 and molecular weight,
averaged from gel exclusion chromatography and polyacrylamide gel electrophoresis, of
280,000—300,000 daltons. '

In sodium dodecyl sulfate-polyacrylamide gel electrophoresis, the yolk protein yield
four subunits with molecular weights of 140,000, 125,000, 410,000, 400,00 daltons.





