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Genetic control of shell color variation in the Haliotis discus hannai
by mating experiments

Choul Ji Park, Won Shik Nam, Myeong Seok Lee, Ji-Yun Kang and Kyung Kil Kim

Genetics and Breeding Research Center, NFRDI, Gyeongsangnam-do Geoje, 656-842, Korea

ABSTRACT

Purple-colored shell individuals were discovered among normal green-colored shell individuals in artificial seed of
Pacific abalone, Haliotis discus hannai, reared on an ordinary type of diatom and artificial diet. In the present
study, factorial mating experiments were designed to clarify the genetic control of the variant (purple type) and
normal (green type) of shell color. The parental population of purple type and green type individuals were derived
from a single family between a female and male of each type of coloration. The all mating families were reared in
same tank for the same breed environment. The individual of 4 type families were distinguished by paternity test
using microsatellite DNA. In factorial mating experiments, all individuals offspring of GG (green type female and
green type male), GP (green type female and purple type male) and PG (purple type female and green type male)
mating types appeared to green type. In only PP (purple type female and purple type male) mating type, all
individuals offspring appeared to purple type. The results suggested that the purple shell color is controlled by
recessive purple type allele and a dominant green type allele at a single locus.
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Fig. 1. Typical shell color variation of the juvenile of Haliotis disucs hannai in the present study. |; 5 months after
insemination, Il; 10 months after insemination, A; Purple-colored type shell individuals, B; Green-colored type

shell individual.
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May 2010 Mating

Mix rearing in one tank Mix rearing in one tank
3/ "Gr *Pu 3/ Gr Pu
Gr  ['Ne.1(GG)No. 2 (PG) Gr | No.5(GG) | No. 6 (PG)
Pu No. 3 (GP) | No. 4 (PP) Pu No. 7 (GP) i No. 8 (PP)

* Green-clolied shell. one of our breeding stocks at the Genetice Breeding Research Center
*Pusple-clolred shell. one of ovs breeding stocks at the Genetics Breeding Research Center
* Cross Number of each full =ib family

Fig. 2. Mating experiment system in the present study.

Table 1. 6 microsatellite markers for offspring assigned

Locus Repeat type Primer sequences (5'-3") Accession No.

Hdhi45 (cA7 F-TAGTTGTTGAACCTTTCTGTTG AB091480
R-TAGACAAACAGAAAACTTCACC

Hdhs12 (GA)23 F-CCGAGATGTTTACAGAGAGA AB091482
R-CACACTCGCTTTCTCACTCA

Hdh1321 (CGCA)4(CA18 F-TTCTGAGATGAGACGCACCAC AB084076
R-TTGGCAGCAGGCGTCGTGT

Awb017 (CA)16 F-ACATGTCGTGATTGTTTCCCAC AB177912
R-TCCTGACCACATACTGTTCACATTAG

Awb083 (ATC)8 F-GCTTAGAAGGGACATAACTCGCAATA AB177936
R-AATAGACATTCTACAAGCGAGGAAA

Awb098 (AC)13 F-ACATGGAACTGCGAGTCCTAGAAGC AB177937

R-TGATTATTTTCAGATCGCCGTCATA
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Table 2. Segregation of phenotypes of offspring in each full-sib family

observed number

Cross No. Cross type Gr Pa
1 $Gr x 8Gr 111
2 $Pu x 3Gr 56
3 $Gr x §Pu 68
4 $Pu x §Pu 165
5 $Gr x 0Gr 48
6 $Pu x 8Gr 149
7 $Gr x 3Pu 57
8 $Pu x 3Pu 146
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