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Fig.! The size and density of the nuclear pore complex of germ cell of Bramchiosioma belchert Gray
o MIRERBTLEAEMANMER, <49000: b MHMBEMRBTILN FER L hRBR, x 42500 c. K
GMGEMAAEIERANMTEL. x42500: d WHARESHEALGERR TR DEN K ML
X 49300; e WHEMMINIE A X S . x 51000, N #: NP. L ¥ 546, PF: PFill: EF: EF 0 PA: W DU T —
THRER; o =T RRA

ATES BB A SR B AR AL W AR, X — 85 Maul (1977) 8945

© 1994-2012 China Academic Journal Electronic Publishing House. All rights reserved. http://www.cnki.net



248 i pe 2 5 A bt 30%

B2, EAXEHMRMEE D, B EENHEEARNEEAN R L4, T A
WA T A FAEIRES S i R 2 B 40 i b, X R AR AL R — Fb sh 52 Ak i 454, 1E 40
Maul f7#5 89, AL AT BB IH R R EHTE B, RHAEH L4 MR+,

ML B AR 48 B R ARG TT LU BN Z (8 — 58 19 TE AR S¢ M, T 30 R IE 48 5%
T BA S AR A SO 3K i, 398 50 2 RO B BT BB 0. A ORE B 40 I A AL ELORS R 40 MO R Rk R A
8 20 0 14 KT 4, 30 R T o O B 4 TR 20 RS AR W BT R MO D B, T LA R
ROICIBRE T . B RO £ 40 S S 2T S £ R 40 I, 328 D00 L UMK VT M 45 19, R A AL
HREH. MEH N, Y BOR T #A% FL T e T BER O TRATE Bl 154 5, B T
Y0 R B K MR 48, AR 3R B K A A B R S
33 XEERTREPRIAESENSARI

Bl B A FHHOA N R EEAL /A7 B, TR ) B 4 8 AL B (Maul, 1977), 4302
RIS RE UL 7MW AL, TESCE SRS 20 0 v, 3500 5 /R 5 X AT TR AL A9 4% L 2
TEETHERSY. BREXEARAEIAN AT SO (EFTE,1983), i, fEH
WAHREX - REEEI RIS HIIRBEUERX. BT LRAGMFEFR,
ST A B REALDUR —F . 7ER 0 RS R, AL AT T SRR AR I A B 1,
EH T RS (B 1:d), X—45R 5 Wemer(1965) TN EZ RN ZILE SEUTRE
R T B T 42 I B9 2 BT 0 P 45 RAH — 3K

2 £ X W

FARK KKK, 1984, FEEHESHBBEENZAEZSEOVENE. DRED¥RSE, 6.42—43

REE FEE, TH—%,1979. AHEREEEA. PEYEEEEER, 1.28

HRIR, PrRA, TR, 1987, E ST RERBHMNBMENTE. BH¥ESHIE, 18.432—436

BRI, FOCHE, 1983, LM T RENBALE SRS HMZ e TEHEME. TERE,9. 796—
801

Callan H G, Tomlin S G, 1950. Experimental studies on amphibian oocyte nuclei I. Investigation of the
structure of the nuclear membrane by means of the electron microscope. Proc R Soc London (Ser. B), 137:367—
378

Franke W W, 1970. On the universality of nuclear pore complex structure. Z Zellforsch Mikrosk Anat, 10S:
405—429

Koehler J K, 1977. Fine structure of spermatozoa of the Asiatic Musk shrew, Suncus murinus. Am J Anat,
149:135

Maul G G, 1977. The nuclear and the cytoplasmic pore complex: structure, dynamics, distribution, and
evolution. Int Rer Cytol, 6:75—186

Roberts K, Northcote A, 1970. Structure of the nuclear pore in higher plant. Nature (London), 228:385—386

Watson M L, 1959. Futher observations on the nuclear envelope of the animal cell. J Biophys Biochem
Cytol, 6:147

Wemer G, 1965. Untersuchungen Uber Die Spermiogenese Beim Sandlauffr, cicindela campestrisl. Z
Zollforsch Mikrosk Anat, 66:255—275

Wischnitzer S, 1960. The ultrastructure of the nucleus and nuclocytoplasmic relations.Int Rer Cytol, 10:137—162



3 WME%: XEEETRENGAE SRS HRRA R RN 249

OBSERVATION OF NUCLEAR PORE COMPLEX ON SPERMATO-
GENESIS OF AMPHIOXUS (BRANCHIOSTOMA BELCHERI
GRAY) WITH FREEZE-ETCHING

LIN Jia-han, LIN Hai-ning, FANG Yong—qiang'
(Department of Biology, Xiamen University, Xiamen, 361005)
Y (Third Institute of Oceanography, State Oceanic Administration, Xiamen, 361005)

Abstract This research work was undertaken from Mar.,, 1994 to Sep., 1996 in Xiamen with the
Branchiostoma belcheri Gray obtained from the sea area of Qiongtou, Tongan, Xiamen every Mar.
and July. The nuclear pore complex was studied in spermatogenesis of amphioxus (Branchiostoma
belcheri Gray) with freeze—etching of electron microscope. The procedures are as follows. The
amphioxus was fixed by 2.5% gluaraldehyde for 2 hours, washed by buffer, immersed in 30%
glucerine physiological saline, stored in refrigerator for 12—24 hours; then the sexual grand was
taken out, fast frozen in liquid nitrogen ( — 1967C), splittd by BAF-400D freezing etcher ( — 1107T,
267 x 107° Pa), sprayed with platinum and carbon, and observed by TEM. The results show that
the central granules which are probably associated with the transport of material may or may not
exist in the nuclear pore complex structure. The size and density of the nuclear pore complex in
different rteproductive cells are different, which is apparently concerned with the physiological
function of the cells. The average diameter of nuclear pore complex of spermatogonium, primary
spermatocyte, secondary spermatocyte and spermatid are (60 = 1.20)nm, (76 = 1.80)nm, (72 + 1.30)nm,
(97 £ 1.40)nm, respectively. The average density of nuclear pore complex of spermatogonium,
primary spermatocyte, secondary spermatocyte, spermatid are (2.9 = 0.04) pore/ um * (4.8 + 0.05)
pore / pm?,(4.6 + 0.03) pore / um? (5.4 = 0.06) pore / um?’, respectively. The nuclear pore complex
is centralized on one side of the nuclear membrane, close to the Golgi zone of the primary
spermatocyte and the front acrosome of the spermatid, appearing in an obvious polar arrangement;
this shows the difference in the function of different parts of the nucleus.
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