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Morphology and Fibrous Composite Structure of Egg Cases
of Three Middle-size Spiders
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Abstract : The microstructures and fibrous composition of egg cases of three middle-size spiders, Parasteatoda
tepidariorum ( Theridiidae ), Leucauge blanda ( Tetragnathidae ) and Hippasa holmerae ( Lycosidae) were
examined using SEM technique and amino acid analysis. The shapes of the egg cases of the above-mentioned
three spiders are pear-shaped, flabelliform ellipsoid and ellipsoid respectively. The outer cover of the egg case
of P. tepidariorum is only composed with one type of silk fiber with even diameter, whereas outer covers of other
two spiders’ egg cases mainly consist of cylindrical gland silk together with a few other glands silk. The amino
acid composition of cylindrical gland silk form P. tepidariorum egg case is very different from that of conserved
Spidroin of cylindrical gland from other spiders, which indicates that cylindrical gland silk consists of unknown

Spidroin. It needs to be identified through the further investigation of molecular biology. According to the amino
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acid composition and SEM, the gland origin of silk fiber with different diameter was analysized.

Key words : Parasteatoda tepidariorum; Leucauge blanda; Hippasa holmerae; Egg case; Fibrous composition
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Fig.1 The morphology and structure of egg case of three spiders
A IEECIIRINLE; B: MRTHURENAY,; C. B BERBEARINAS; D. HBEREHKINIS L, OHAERZ, QX ESMEER,
kB A, @HENERR,

A: Egg case of Parasteatoda tepidariorum; B: Egg case of Hippasa holmerae; C. Egg case of Leucauge blanda; D: Egg case

structures of L. blanda. (D White scaffolding silk; @ White outer cover silk; 3 Egg mass of yellowish egg; @ White inner cover silk.
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Table 1 Features of three middle-size egg cases
WUk B AR E i 3 PN ik M 1 ik JA BEAR B ik
Spider Features Parasteatoda tepidariorum Hippasa holmerae Leucauge blanda
JEAR Shape ESNGE S AR ERIE IO BRI
£4% Long diameter 0.8~1.0 0.4~0.6 1.5~2.0
KN Size (em)
%42 Short diameter 0.3~0.5 0.2~0.3 0.8~1.2
JEJE Robustness B RBEUE R SRR R bk
ZERE Structure BRER: 2R BoRE R Z)E PR 0N STITU N
NP, - RSN FARERME AT o e g
22 2 4k 2H 1 Composition of cover HEHFRIRZ w ,ﬂﬁﬁﬁﬁ;&%ﬂ%% S A DR B AN 2R R 22
it Colors Frfh, SRRl Sih Fi
Wk HEDIXT R Ovulation Strategies B2 37 T ERT 2N TTIENS
B4 Family BREEF} Theridiidae TRIERL Lycosidae P W Ik AL Tetragnathidae
HREZAMENRIE(R2) . WEREEBRONAE 2 BN 5], 22 R0 Ak 61 40 i (B R

HME )R EARENE—(1.0 ~ 1.2 pm) M4
RBRZZ B, 22 R BOCH AR (EIRR 1A,
B) ., JEBEAR Wk U4 ANE 52 K H AR (5.6
~6.4 pm) FORIRZ F/NEAE (1.8 ~2.1 wm)
) 7] 2 AR O 22 £ AR R A, O B 5 2 2 i —
HARB Y — (5.9 ~6.5 um) BIFEAR IR 22 27
HERG L, 22 3R THALRE A 0 WA | T 1Y) [ L
T 22 2 4 K ) 43 A (1) 3 VA R 5 2% a0 (TR AR
1.C ~ G) ., MLk BPASSINE 35200 4 Ml T R EL
(0.3 ~0.9 wm) HARBR 22 th EH AR (0.1 ~
0.3 wm) #IZTIR AR 22 A/ E A2 (0.06 ~0. 10 wm)
Y BLIR R 22 21 4 20 B, FE AN o5 J2 %) 9 0 T 2
M EARY— (0.7 wm) BHEIR R 22 27 4R 40 %, /)
R4S Y SN 5 )2 A T 22 25 Pl T 2235 i, HL
ANFRN ASEYE)CEIRL T H ~ ) i H i) 1w i

[.K~L),

2.3 SEBRAR WHEINSKZLT4 R
AT EILTR AL A, 45 R W3R 3, I E U
i Mk B 48 A1 T 2% 1) A R PN 22 S IR 1) o Fie
FEJ, 0005 16.6% 1 16. 4% , Rk Ay 92 H
BR AR R A& IR, 530 15.0% |
10. 8% F1 10. 0% , 5 BL7Y (1 IR IR 220 8 R
FERRAN N 22 AR, B BEAR ik DA% 1 (6 )N 2
LT U 5 HD 2 2L 2T Y SE TR AR AR, 242 R
FIN R & et e, FoR 43 Sl 3 AR A H 2
R, e iR BRAS V1N 55 2 0 22 21 4 v D R A
BB EEEREFE, 705 24.0% M
18. 8% , Hok 43 il & H & e F s 2, 43 il o
8.7% M 8.5% IS EHAR, HHEE
FER R-FEMVE TR 3 Pk 45 DA 22 2 4k fir &5

R2 MERERLEERLZENRR

Table 2 The diameter and gland origin of silks in different layer of egg cases

Wk 5 BRAR S Ay YL AR 22 R R
Spider and structure of egg case Fibrous composition Fiber diameter (pum)  Gland origin
IR E WAL K Parasteatoda tepidariorum HME 352 Outer cover INE AR L Y 1.10 £0. 30 (RN
) REERE 5.90 +£0.20 RN
HNETE)Z Outer cover kﬂix i & * iﬂtﬂ%
JE DA vk Leucauge blanda INE AR Y 2.00 +0.07 LN
N7 %2 Inner cover KERLGYE 6.30 +0.10 R R
PNIEREE R 0.60 £0. 10 FEAR IR
e Eh Wk B A 51 55 2 HZETH Outer surface R R 0.20 +£0.03 AR AR
Outer cover of Hippasa holmerae INE AR Y 0.08 0. 01 A RERLIR AR
N ZE1A Inner surface INE AR L 4 0.70 £0. 00 [ERINIS
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Table 3 Amino acid composition of the silks from three middle-size spiders’ egg cases compared

with that of other spiders ( mole percent)

REMBS 5Dk JE— e
Parasteatoda Hippasa - Spidroin of Argiope bruennichi FEARRRZZL - FEARHR 220
W tepidariorum holmerae Leucauge blanda cylindrical gland"® HA HH
Amino acids Nephila Araneus
Outil; Eiver Outil; Jf:)velr Outil; Eiver Inan J(ivelr CySpl CySp2 Cl“”;]:: ’ 18] gfi’””;‘]’;d?;
TuSpl'™- TuSpl'™-
KA Asp 10.0 5.6 5.1 4.1 5 2 3.9 4.7
INER Thr 2.9 5.8 4.0 4.1 0 4.0 5.5 3.7
25 R Ser 16.4 18.8 24.7 27.0 25.7 28.3 21.9 32.3
BEPR Glu 16.6 8.5 10.5 10.7 7.4 7.5 7.3 10.2
HZEm Gly 15.0 8.7 8.2 6.7 .2 8. 1 8.5 6.7
AR Ala 10.8 24.0 21.9 24.2 25.8 25.9 29.3 23.7
LR Cys 0.0 0.0 0.0 0.0 0.1 0.2
B R Val 4.7 3.7 4.3 4.5 5.4 5.8 2.2 5.1
R & R Met 0.0 1.0 0.0 0.0
SEALEIR Nle 2.9 2.1 1.9 1.6 6.9 6.5 7.9 5.5
AR Leu 4.7 7.1 6.4 6.7 1.3 1.0 2.6 1.1
fi% 2R Tyr 2.3 1.8 2.3 2.4
FENE R Phe 2.8 3.7 4.2 4.1 4.1 4.0 4.7 2.9
AR Lys 1.8 1.4 1.5 0.7 0.0 0.1
HER His 1.8 1.1 1.1 0.5 0.0 0.1
AR Arg 4.4 4.8 1.5 1.1 1.5 1.4 2.9 1.8
J AR Pro 2.9 2.1 2.4 1.8 1.0 0.8

R4 3 Frh BRI OPE Z KREBF LD (FER% )
Table 4 Analysis of the various type of amino acid R-groups associated with the spider silk proteins

of the spider (mole percent)

FHTRZEH Types of amino acid

U iE74 Bt [l74é3 HEA N PNl
i ; b menm
Egg case silk Polar Acidic Basic Short Large o
. . . . - LC:SC
residues residues residues chain chain
NEEET) G 4% 2 =1
i 22 AUAE I AR EHK&I\EEE . 53.88 26. 62 7.94 57.76 42.24 1.37
Outer cover of egg case of Parasteatoda tepidariorum
Lk BRASHMZ Outer cover of egg case of Hippasa holmerae — 45.95 14.07 7.28 48.57 51.43 0.94
JH BEER % ek g 4% HMZ Outer cover 48.37 15.55 4.08 45.25 54.75 0.83
Egg case of Leucauge blanda P JZ Inner cover 438.17 14. 81 2.26 42.08 57.92 0.73

HPERUIERR . AR + A + 2L TR + 10 + R + BV + AR + H AL PP RIER, KA R + AR
SEAMBE LM . MR + R + KR /MRS AR . HEM + R + 22,
Polar residues: asp + thr + ser + glu + tyr + lys + his + arg; Acidic residues: asp + glu; Basic residues: lys + his; Short

chain; gly + ala+ ser.

PRI IAT A2 BT 4, RANBE 2 LR 3 Wi

FI/IMI4% LR LA (LC:SC) /rFr 2 W I =

UHEHE%ED SN G )R 22 (1.36) > Mk R Wk FRE B L | Wik A% AT S AFAE B
HNZE(0.94) > BB BRI A4S (TSR 45 4 o 4% éﬂ D S S A

(0.83) > JHBHARBIKRIILE A2 (0. 72) . L7 10-28307330 S Wk O AR AL A TR Y
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HHZ BA L 250, — R iiEsR L shE
R NETE, DVASHE SR 3 B iy R R R 22
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B0 R DU I ek | A T vk N B
RIS R A IE S5 M LT e R R 25 57, TR
= FOLIEL ok R A ok 5 T R R B ek B 4% 1) T
A CEPAYE R B0 B S S RS A
FIBRLH 1A AL, 3K, DR AS A 35 2
A K INEAIR AR AN AR AR 22 (H R 2
JIE 5 ok B 45 A0 B 2 AU A AR — 1A
IR, e T ek 5 T 2= LA ek B A48 S M 55 )2
T BRI 0 ok B 4% PN 41 26 2 I A SRR A A 5
SR AT ER AR 22T AR AR, 0 I A gk B AR A1
T 55 )2 PO T 3R 2 0L A ik B 4% A1 35 )2 A
JE BEAR ek O A% P B 55 2 AR Y — I 22 £ i 3
25 AR IR R 2% T ek 5 8 BREAR 5 vk A% AP 55
JEEESHRERNHERIRL , /N
HIAPIRAR A0 22 5 WD . MR Dk R4S HME 75 )%
M T 2255 N AN ThT 22725 iy, ELRS BN R 34557
T, 22 11 3 10 SEOALRES | 33 ] 6 T A MO ] 22
SR fil A1 L) S 5 IR T A A TR 22 2 5 1 B
SN BT IRER L, AN R b 2 bk DR AR AE
5o R YA B 22 AT RE S B4 H B R
W ek A R B A G, (HIX SE B ASARAE
SR AN R A O B A Mk e KR E
FiA A Rt — IR ATIFSE i BEAR 195 ok 5
AS P B T A TR R 22 3 TDRLRE | A 43147 1T
8 1) B FL ATV 22 2T SR 1) 4347 10 15 BT VA A 5 2%
B, XL — 7 TN T 22 1 A T T AR
AIBERR 22 () 12 R B by R AT
— 5 TGN T 22 0 3 T FUROHURS B2, ] i B A%
HLA BT 03B S0, T BEAT B T W04k 14 25 ik
B AR THEE AR, HAFEny sk, o
el ek AR A K el ek R e ik AR 4 B
(A. argentata) " B H 4 k5 BESr4 k|
X HUAE R EE RN 2 BEAR ) AN 4B iR A
2O AR A% Y 2 IR IR 22 0 5 B A
LLAA) Bl R TS 25 2546, B 7% 3K — 245 ) S X IS 22 1Y)
gk R (YL 2 0L R R R AR ek DI A R

PR 223X — R AEA BT, Tl OR BRI FE R
i 225 /0 B AN K G A A R IR 22 R G e — A
BRIP4 AN )R X ARIE T IR A4S AT AR B4
AP, O BB o kAR A T 2 A R R B BT
SRAE RIS IR & 7 IR Bt K
T i A2 B R AN B sh RS2 e, B EA]
2]

T Wk D48 1 55 J2 B BEAR i uk R 42
A 5 )2 22 10 IR 2H 1 A R IS ik ) A
ARIR 22 .05 3 1 CySpl | CySp2'"*! il TuSp1'®"*)
A 28 BE TR ZH AR AR, IX PR IR SE T 220 8 F A
P PR ARSFRTS S (A R A 2 TR I
Wk ORAR S 15 2 22 21 4k 1) SE TR 2H 1l A A
KMk RBE2Z2OEAMNAELERA
JAEHO 1 2 SRR R UL ke B 4% 22 1
22 FRANN Z R 7% IR HAR AR IR R 22,0
HEHERY, 2R A 2R AR 15 5 X
i T AR AR AR 220 B Y R AT RE A
AR 220 AR XA TR — 20 A
FOFFERYIESS Mk R R AR A1 15 2 AR BEAR
Sk DR AR N VB 75 )2 22 5 IR ) R A IR R 22 AH
FE, TR Y 5 s I 22 R Y R
T, AR M SRR 5 R v o A B R AR B SR
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HAuk ™ BEOrauk" R@ 4k B
PR A HTIERH B R 1A Rk ik R
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274 b & AR A LY 2 A R R R AL
Vasanthavada %52/ FI Blasingame Al g
A BRAS 55 ] A% 22 10 Rl M R 240 22 v 73 )
o7 B S B T AR AR 22 08 AcSpl -like 5
BUR MR A 2208 1 PyrSpl, H AR A © 11150 5178
A EPIR R ANRLR R I 55 T H A 22 B2 ) mRNA
Tl Sy | A R 2 DR R R ER R A 2 A 3
Wk OR AT W R T B S A e
AR SCE IR LS H R R 25 /R e
WA R XL B Sl ek DI 42 o ] 5 A R 4 IR R B A
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The SEM morphologies of egg case cover of three spiders
A - B: Outer cover of egg case of Parasteatoda tepidariorum; C —D: Outer cover of egg case of Leucauge blanda; E -G
Inner cover of egg case of L. blanda; H - J: Outer face of outer cover of Hippasa holmerae egg case; K —L: Inner faces of

outer cover of H. holmerae egg case.





