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AP AR A K b, SR TG C AR B S5 R ADAT g AT K HE 8 A AL
HIAE AL A R o EAMZ R B 15 40 B JoT K At 241 i 25 382 4% A FH BT 9
Y A% SR 3B AR S T R R R I R, R IR A R, (B DR 4
JL G AT S AT T AT 5, AR T KT AR VR 5 o T ) 2K X AT i A% 2 BT 9 BE
ot WARIE . ASHE 5T LALLM (Haliotis discus hannai). 7§ EG#E (H. gigantea)
Mgghtl (H. fulgens) LALCEATZRAZTARRIRE, T el 28 W) 2% 52 O 40 fif 383 4%
FIEGEITTT, R ARGt R, PO A S (fluorescence in situ
hybridization, FISH). ZEF 4 FEAI 445 (Genome in situ hybridization, GISH) %
B =it 2 Je HAR A2 7T T, M F5 1 8RR Je iR mti(= 52, [
IS0 2 S e AR B 2 R SR AR 1 9022 BOVGR, JRA TR AR S
fif 1P [ S JL A5 Fry [B138 BCaw BCo AR Al . A4S U T
1. BS503R LR S A8 ARG AR A% B A i

(1) VG ERA PR RS 7 P IR 5 O S B O 1, K T RENOP 72 )5 A IR T 4R
PRIKIRE Y2, BB 28— ARAR A8 — A dk . 3@id FITC #RicH anti-a-tublin 25
T CMEE, KINKE TAEN ORI SAE UM TH, TR 2R T S2 R LI 45
A8
(2) Ag-NOR ‘B3 R IN, A acsi il 5 vt bt L R TR A A — B A
2n=20m+16sm, NOR JE{L TS IARIEE 14, 17 XF Qe f R o s, 18 ER
26 3. 9. 14 ST YR KB b . NOR 7 5575 4438 FARH LLSEA K NOR 2
BH B ESIEAEI R R AL 2 T NOR 7 A B E A m 2 5.
(3) X art i 5 &k 8 TR B, WA 2n=20m
+16sm, ZREAIZMAY 2n=16m+16m+4st, Z&38FAMIZA A 2n=18m+16sm+2st, iiF
SAZIRAE NG ORI I SR
2. 18S KPR RLFy 81 E 45 SCE S AN PG F A R FISH 25 2R
(1) 18S FEPK & A7 T4 AR 05 13 RIS 17 X etk i B a6, 78 IR 18S
FERIEALT28 9. 12, 13 X AR BB il . SRS B RY 18S R A1 H
BIAER 2 1E
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Abstract

The main function of cytogenetics is to research the structure and behavior of
chromosomes, inheritance and genetic mechanism. In addition, it also includes
research genetic effect of organelles and cytoplasm. There was less cytogenetics study
on shellfish, the overall research level is laggardly. Only few research has been
reaorted in haliotis. Present study is using cytogenetics method with Haliotis discus
hannai, H. gigantea, H. fulgens and their hybrids. Karyotype analysis, silver staine,
fluorescence in situ hybridization (FISH), genomic in situ hybridization (GISH) will
apply on three abalone species and their Fy hybrid, to enrich basic information of
chromosomes about those abalone. In addition, chromosomes composition and
genetic development of hybridized abalone has preliminary understanding. And also
we confirm the nucleolus distribution in H. discus hannai, H. gigantea, F1, BC: and
BC..The major results and conclusions were as follows:

1. The fertilization process between H. discus hannai and H. gigantea, the
chromosome composition of hybrid offspring.

1) H. gigantea sperm could penetrate H. discus hannai eggs, then the egg began
to twice meiosis, released the first polar body and the second polar body. The immune
fluorescent observation through the FITC labeled anti-a-tublin probe, we found that a
pore structure similar to micropylar on the surface of egg membrane.

2) We observed the karyotype of twin offspring from an interspecies cross between
H. gigantea and H. discus hannai in this study. It showed that there was no difference
in karyotype between two species (2n=36=20m+16sm), the hybridization offspring
had the same karyotype as their parents. The NORs were located terminally on the
long arms of 14 and 17 chromosome pairs in H. discus hannai and NOR-bearing
chromosome pairs in H. gigantea were identified as Nos. 3, 9 and 14. It showed that
NOR loci in the hybrids was combined with the parents patterns randomly, whether
the parents or offspring NOR had high polymorphism.

3) Karyotype of H. discus hannai was 2n=36=20m+16sm, H. fulgens was
2n=16m+16m +4st and their hybrids was 2n=18m+16sm+2st.

2. The results of FISH with 18S-rDNA and telomeric sequences probe in H.

gigantea and H. discus hannai were as follows:
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1) The 18S-rDNA probe produced strong signals on the telomere of the long arms
of submetacentric chromosome pairs 13 and 17 of H. discus hannai, and located at
telomere of the long arms chromosome pairs 9, 12 and 13 of H. gigantea. The 18S
rDNA locations were hghly polymorphic in H. discus hannai.

2) FISH with probe for vertebrate-like telomeric sequences (TTAGGG)s displayed
positive green FITC signals at telomere regions of all analyzed chromosome types
both H. gigantea and H. discus hannai.

3) We had a research on novel chromosomal characteristics of H. discus hannai
from a breeding population at Fujian. The karyotypes of H. discus hannai we obtained
from an abalone farm included a common type 2n = 36 = 10M + 8SM (82%) and two
rare types 2n = 36 = 11M + 7SM (14%) and 2n = 36 = 10M + 7SM + 1ST (4%).

3. The chromosome constitution of H. gigantea and H. discus hannai and their
offspring.

1) The result of chromosome painting indicated that H. discus hannai and H.
gigantea had a close genetic relationship. H. discus hannai had about 16.9 +1.1% of
the genome consistent with H. gigantea, and the H. gigantea was 12.1 +1.9%.

2) The GISH technique effectively distinguished all of the chromosomes inherited
from H. discus hannai and H. gigantea in the hybrid genomes. The majority of the
hybrids in both crosses contained 36 chromosomes, the sum of the chromosome
number of the haploid genomes of H. discus hannai (n= 18) and H. gigantea (n= 18).
The GISH result showed that the hybrids chromosomes of H. discus hannai and H.
fulgens composed with two haploid chromosome complement inherited from parental
respective.

3) We used GISH on fertilized eggs of H. discus hannaiQ>H. gigantea &
approaches to demonstrate topological separation of parental genomes in hybrid early
embryogenesis, and we observed the chromatin spatial separated according to parental
origin.

4) With the backcross generation increased, the chromosome number of
nonrecurrent parent decreases gradually, and some homologous chromosomes
exchanged during the process of backcross.

4. The significance of nucleolus statistical in hybridized abalone and their
progeny.

1) A special strucure of H. discus hannai observed was similar to prenucleolar
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bodies (PNBs) by silver staining, w e hypothesized that nucleolar assembly in H.
discus hannai depended not only on the major rDNA cluster but also on minor rDNA
clusters from different chromosomes.

2) The nucleoli number in hybirds was significantly higher than their parents, and
the total area of nucleolus was significantly greater than the parent, suggested that the
protein synthesis in hybrids was more vigorously.

3) With the backcross generation increased the nucleoli number gradually restored
to the recurrent parent level, no matter how much the number of nucleoli of each
combination, the total nucleolar area tended to be consistent.

4) In the sinkin larva nucleoli number was significantly lower than normal larva,
the total nucleolar area was significantly smaller than normal larva, that due to
individual differences of parents and parental cytoplasmic incompatibility caused the
larva developmental disorder, protein synthesis level was not up to require of normal
growth level.

Keywords: Haliotis discus hannai; Haliotis gigantea; Haliotis fulgens; interspecies
hybridization; cytogenetics; nucleolar
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A TR R 85% . KM PR A — IOALE . 2012 AR E SR b
B IA F 90694 1, S HE ST AR PUE I A o FL P 4 FR TR 66 7 A 65247 I,
AR [ELE R 72%. F AR 2 0 A (S 80 2 IR P M IR K, (B
KT — BRIV R T B SRAC A =5 [ 1 I, FR5E 7 % e S 5 DR =,
KA 2R S E M RACTRIEGE B 1 A5t I IR A, RMUBLIR I A R A FRIEE
FERE R, FREEAGE R T M. 2013 4F/EAE A HAR R EMEIL R, tEigX
ff f11 TR FE PR BTG FEE R AE 50% LA, A HIEEE A 20-30%. £ H TS 7R 5E
PNV RSSO, NPT A v [X TR 3 T M A AU 1 B BT e R AP ARA R R B,
TMERAARAE . M EEROREE B H G . AR BB i 2o 0.

E—1 HWAAFERI

fif] (Haliotis )£ 73 285 3R J& T- AR 8111 (Mollusca) - i /£ 44 ( Gastropoda) -
837 20 (Prosobranchia) . JF 468 & H (Archaeogastropoda)- £ £} (Haliotidae) .
5 E AR NS 56 Al SIRTEH R oA iz, JRH U RRE R
e FLHER 73 By J B A RO AP SR A e %, BIREVEIRZ, KPR /D . BUAF R
ARSI 111, MRS EFEREAR. 4R LHMHME TR, &
A M R R, XM FCME R SR N R IR, I RH
BammbuEIhAEE . B AR IR R RRGE, (HR A R R A =1L
Fpa] LAE N FREAXN Go N LR FZR KA FMH X E K DLLL6 (H.
rufescens). Zxfifl (H. fulgens) FUky2Lfifl (H. corrugata) “A; BIEH EAEN T
FAV 5 F B IR S A (H. discus hannai); o E RG 7 A1 G VS H X ) 44t fif
(H. diversicolor diversicolor); FgERIHAIEE (H. midae); K FE 22 1) RE Sl
(H. rubra) LS4 (H. laevigata); ZKEg I E S EAR (H. asinina); BXPHE
FHPEHL (H. tuberculata). #1281 R 4870 JEFIFH ) fir 44 #RAFAE — € HREL, £
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AR RIS A, LRGBS PO SRAFAE FIRR 57 A0 LR . AR BESE I IR
T OURITAT b B ASR1 73 SS LA R HEA AR T /i

1.1 $E5 EHR

Coleman % (2002) > H] rDNA HIFzsREIREIX (ITS) FRailxf 19 Fhéf B g 1
RERKEW, BTN REAFERFE: AR TR BRI R AR
AN o e rb i B X ) — AR S RO X R SR R i m 2 5
AEAFPE R AR R IRERAE — D I T8 8 == B3 H. iris B —AMREIRIF 70 251
fr, HHAWFEEARERIE L, An % (2005) J#it 16S 1 COI [ 51%} i
I Vg BT PR /S A B R BE AL 0 AT 2R W, S SRR AN BE e ol i
## (H. discus discus). F =i (H. madaka). Al 7 KAIR —35, 57— BEN
B LFLEE (H. diversicolor supertexta) A% afifl ¥, Metz 25 (1998) Kk
Rk DNA HFUKE 1 lysin B 12 Pl ) 0 At L, AESEHBIX IR FLANFh R IR AR LE
—D, B LB AN SR S P 1 S SR RAE — P SRATKS T lysin BRI
I Rk A TAE B N VEAR R 2 Lee F1 Vacquier (1995) 5L, MATREE Tk
HIRAEE . HA, SURRNE., #ivG=2. B2, Dasmiom. sk, %,
A5 I T ORI AN T /R B B 110 27 T 28 1) Lysin B[R, 2858 LU S 0 H. coccinea
SEPERINE Rl , 48 S AN B S BRI lysin JE R 210 L2 — 200, FRERI T
AR BLLE ST H. conicopora. JLfLEE A1 H. diversicolor aquatilis. H.
tuberculata lamellosa 1 H. tuberculata tuberculata 2 [fi] . HE4k 73 #7 o~ 27 Fhifi2k
RAZAERE: Pra IR JE b XA SFN = A H AL (800, 75 b
ME S N8 HAK H. diversicolor aquatilis. I & - P8 A - 1 [X Al
BRI X Fh SRR EE —2RBE; BoE400 H. iris M A —2K, ki 17—
B S AR, RIS IAE e B T s il X, SR 53 B3 & 1. 4T
T AL A G R SR AR S 2k, BT B FE- T KTV b X AR
AR JE LB IX B AN, B AP X A A S H HAt s X A 289 BO R #EAL TSR
(o1, Streit 55 (2005) XA} 12 ANFRHE AL EE B2 507 2L KT AT R0 Kk
PLEE i % 2 (T HA PSR (HHL, HEH2), oAt HtH2 55— Ffilig I Megathura
crenulata ff) HtH2 AR HARIT . DL HIHL BUA M85 28 LR A8 3 T AN 52
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