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Sperm ultrastructure of Euricania clara Kato ( Hemiptera: Fulgoroidea:

Ricaniidae)

JIANG Zhen, QIN Dao-Zheng " ( Key Laboratory of Plant Protection Resources and Pest Management of
the Ministry of Education, Entomological Museum, Northwest A&F University, Yangling, Shaanxi
712100, China)

Abstract: [ Aim] Sperm ultrastructure has great importance for species recognition and phylogenetics of
insects. Studying sperm ultrastructure in the Fulgoroidea can provide more evidence towards phylogenetic
analysis which, so far, remains controversial. [ Methods] Both the spermatozoon morphology and the
ultrastructure of Euricania clara Kato were observed by ultramicrotomy in combination with light and
transmission electron microscopy. [ Results] Mature spermatozoa of E. clara form a sperm bundle called
spermatodesm, and each individual spermatozoon has no polymorphism and consists of a head, neck and
long flagellum. The head includes the apical bilayered acrosome and nucleus. The neck region is
comprised of a centriole and centriolar adjunct. The long flagellum mainly consists of a pair of
symmetrical D-shaped mitochondrial derivatives, a pair of fishhook-shaped accessory bodies, and
axoneme with the typical 9 +9 +2 microtubule pattern. [ Conclusion] The characteristics of fish-hook
shaped accessory bodies of E. clara are generally consistent with those of other fulgoroids known to date,
but are significantly different from other auchenorrhynchans. Furthermore, the number, size, and cross-
section morphology and composition of spermatozoic mitochondrial derivatives of E. clara differ

significantly from those of other insects. Although there is some consistency within the suborder
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Auchenorrhyncha, there are obvious differences. This study provides scientific data for phylogenetic

analysis of the Fulgoroidea.

Key words: Auchenorrhyncha; Ricaniidae; FEuricania clara; sperm; ultrastructure; mitochondrial

derivative ; accessory body
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Fig. 1 Spermatozoa and spermatodesms of Euricania clara
A, B: ¥ T W K5 T Spermatodesm and spermatozoa; C: PAANKE FIEE, kG Tk # (He) F03% iHh IR ¥ & (F1) Single
spermatozoon , showing the head (He) and sinuate flagellum (F1); D, E: ¥ 0T 5581, 8 D0 RETE RS F A% S5 G 140
JAZ, Bk Al T3k 0 3 45 48 AR Bt L Jii Cross section and diagonal section of spermatozoa, showing oval and clavate nucleus,
arrow showing head clustering and embedded in a homogenous matrix. Nu: Zffi#% Nucleus. i) Scale bars: A, B =100 um; C =

20 pm; D, E=0.5 pm.
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K2 BT iR 1Sk i
Fig. 2 Spermatozoon head of Euricania clara
A KT ERMYT, R TRUATIZ0 A% Longitudinal section of spermatozoon head , showing acrosome and nucleus; B, C: 5 Tk a4, /R A E G144k
SRR, PSR TR R PR E X, BEE LR TIUAR hAER G, = AIB KR B Cross section of spermatozoon head, showing
acrosome complex and nucleus, white arrow indicating the dark region of acrosome vesicle, black arrow showing tubular structure, and triangular arrow
indicating plasma membrane; D BP[EJEKG T A% RE]E Cross section of oval nucleus. ac: TfifA& Acrosome; Nu: 4Hfifi#% Nucleus; pm; Jfifii Plasma
membrane. (5 Scale bars: A =0.5 um; B-D=0.1 pm.
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K3 B RS A% R A Y DRI B iy Be
Fig. 3 Nucleus-flagellum transition and flagellum anterior of Euricania clara
A K- P DI, R A BT A R R Al 22, 5 SRR, = A EE SR T REIR Longitudinal section of nucleus-flagellum
transition region, showing nucleus, mitochondrial derivatives, accessory body and axoneme, arrow showing centriole, and triangular arrow indicating
centriolar adjunct; B: ZRiAMTAMIY], FikmFhEE Longitudinal section of mitochondrial derivatives, showing peripheral cristae; C - G; #%-F
AP XEEYIE, KT SORL R AT A Y BIAR 22 | Fh oo ki AA (B 5 ) Cross section of nucleus-flagellum transition region, showing the
nucleus, mitochondrial derivatives, accessory bodies, axoneme, centriolar adjunct (asterisk). Nu: ZAf8#% Nucleus; md: Z&Ri{ARTAE4) Mitochondrial
derivatives; ab: F{& Accessory body; ax: f#1#Z Axoneme; ca: F.UKIIIA Centriolar adjunct. IR Scale bars: A, B, G=0.5 wm; C-F=0.1 pum.

(Jamieson et al., 1999 ; Chawanji et al., 2005 ; Aradjo XA TR H B (3) 48 T L3P &, LA IR, 12
et al., 2010; Zhang and Dai, 2012; Su et al., 2014),  HRECE KRS TARLZANTIAR (4) TUAGR TR, 25
AT RRY, S H B AR TR S ROBEE  MOBUZSSHE , th N2 TUAFI A SE2H 18 (5) ZofRoks
A LU U TR R AR : (D) RS FREMR, % PRS2 A, J5 06 = AT, 2 % -6 i
PR E A A B [E] B (2) ARSI RER . X (6) O RS RS 1 A A AR s, b 22 5 T b
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K4 EUTEG A X
Fig. 4 Sperm flagellum of Euricania clara

A K TRERIATIE, 8L RARRTEY) . B E F1 %l 22 Longitudinal section of flagellum, showing mitochondrial derivatives, accessory bodies and
axoneme; B: A5 FREAMIIE, /G2 Rk A&, LRiEMTAYE DB, WIFIBEIEAER X (1) AUk 7808 X (2) FISMI i 51
FAX(3) Cross section of flagellum, showing axoneme, fish hook-shaped accessory bodies and mitochondrial derivatives, containing an oval transparent
region (1), a serrated electron-dense region (2) and a less electron-dense region (3); C: ZRRARATAEMMNYT, 57 R LRARRAT A8 AU HEZ 1)
I% Longitudinal section of mitochondrial derivatives, arrow showing cristae with regular array in mitochondrial derivatives; D: 75 9 +9 + 2 1§48 Bl il 22
(M2 O RIS, Hedr 2 9 ANBURHAT A 2 AT 8 ) , LUK RN (35 3k /R RO AE IR I A 1 B 52 A5 IR 45K ) Axoneme with the typical 9 +
9 +2 microtubule pattern ( containing nine outmost accessory microtubules, nine doublet microtubules and two innermost central microtubules), and
accessory body (arrow indicating the tubular substructure around accessory body) ; E: PAANKE TR #E, LbARATEY B WK, BIAAS /N Single
sperm tail, mitochondrial derivatives disappear gradually and accessory bodies become smaller; F: 78%# 22 K i f§1]) Cross section of axoneme. md; Z&H7
1A 47 2E ¥ Mitochondrial derivatives; ab: FEJ{& Accessory body; ax: %22 Axoneme; ca: H1.0» B[ {£ Centriolar adjunct; am: E7# %S Accessory
microtubule; dm: X% Doublet microtubule; em: HU.UM4E Central microtubule. 5] Scale bars: A =D, F=0.1 um; E=0.2 pum.

KA 5 (7) ORI ALE T T —0, SHE A ok fir A= b pois 7 _E B HES 5 (9) 4 7
THAMZAT, KL TLRARRT Y IR A B Rz 2 AR 9 +9 +2 BURAE45H4
(8) /4> Xt ok 14 SR A AT 25 ) A Bl 22 — ) F- 17 SiE P BEFEAE R R, S I H R BURS 1 1 R
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