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Abstract: The level at which analyses of DNA content might contribute more signi-
ficantly to the genetic mechanisms of evolution lies in the events of speciation. The
object of this study was to investigate the DNA content of abalone (Haliotis discus
hannai) and determine the optimal tissue samples for measuring the DNA content of

abalone by flowcytometry without fixation. The DNA content (pg/nucleus) of gill tissue
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(2.5+0.08), which was contaminated with protozoa, was significantly lower than that of
muscle tissue (3.2+0.02), mantle tissue (3.2+0.02) (p<0.05), and a standard reference
standard, while the DNA contents of muscle tissue and mantle tissue were higher
than that of the standard reference. Considering the results of this study, DNA content

analysis with flowcytometry is an acute and rapid method by which muscle tissue
and mantle tissue are the most appropriate sample for measuring the DNA content of

abalone without fixation.
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Flow cytometric determination of DNA content in Haliotis discus hannai cell

JTH(NEEC 2000; Kim et al. 2017).
2171 (flowcytometry)+= <8 el 9] o7 A
o8 A2 A7), AE WF 24 A%, A2
132715 ] T3 22 o A7} 2= of
7F&-5tct (Vanparys et al. 2006). ©] 28t &
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2001; Da Silva et al. 2004; Park 2019, 2020a, 2020b). Z|
717] 2, A AT Y APl s T 7
Al 3Z247]= DNA & 240 7L AR 3o e
K o] QIt}h(Estevam et al. 2011; Park 2019).
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FejFstE AL ARES AL (TR0l 37
100 L Abztpol] o2 ZF somte] 4] 8- 7, 20°C 2
oA F715EotH AREStATh Aol ARgH AE9
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Korea)/1,000 ppm NaHCO; (Sigma, USA) = "F5HI T
abE 7H B o 2 e opjal, 28 W olEuiz
& FE0k] petri disholl A HE=E = Aldsigich AdH
t ZZof] 200 uL2] extraction buffer (Cystain UV Precise
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Figure 1°] tH3E2 <l diagram®ll UERE HEQ} Zro] X4
B (H. discus hannai) ] flowcytometry channel®] == oF7}t
)= 68 (Fig. 1a), T-5-2 83 (Fig. 1b), 21522 84 (Fig. 1c)
1210 standard reference] PIF2FA] (M. mizolepis)= 74
(Fig. 1d) o]tk 3 §H A9t ZF 22]9] DNA diagram
AIE HF OS2 standard reference@ A3 1] ALEtA]
DNA &1 2.81 pg nucleus ' (Park et al. 1999) 7|2t 4
tl DNA &g e & ATt A¥h= Table 13} 2t Al
FrE 0] 7} 22 o)A 9] DNA FHg2 oF7Hu|7} 2.5 £0.08
Pg nucleus_l, £50] 3.240.02 Pg nucleus! 12811 54t
©] 3.240.02 pg nucleus™ ] ATH(Table 1). 4 =2] DNA
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Fig. 1. Representative flowcytometry diagrams for the (a) gill, (b) muscle, and (c) mantle tissues of abalone, Haliotis discus hannaij, and (d)
mud loach, Misgurnus mizolepis (standard reference). The flowcytometry gain value was 382.5 in each group. Fluorescence 4 (FL4) rep-
resents red fluorescence.

Table 1. Mean values of the flow cytometric peak and the DNA content of gill, muscle, and mantle tissues from abalone, Haliotis discus
hannai*

Mean value DNA content (pg nucleus™)
Gill Muscle Mantle Gill Muscle Mantle
Mean+SE 66.4+2.12° 84.5+0.45° 83.8+0.57° 2.5+0.08° 3.240.02° 3.240.02°

*The DNA content of mud loach, Misgurnus mizolepis (2.81 pg nucleus™": Park et al. 1999), was used as a standard reference in this study. Flowcytometry
was conducted using red fluorescence (fluorescence 4). The gain value was 382.5 in each group. Values (means* SE) in the same column with different
superscripts are significantly different (p<0.05). Representative flowcytometry diagrams for gill, muscle and mantle of this Table are shown in Fig. 1.

ol 9lo] T83 FH2 32+0.02 pg nucleus ' = F Hinegardner (1974)+ H< 4RIsHE AA5E2 ¢
ARt BH, of7lml= foJsHAl WokH (p<0.0S). An et al. < E5tH FHO %2 DNA §He 7t st o
(2007)°] B11gt £3} & 4A@AY AE0] 1w oFut Gonzalez Tizon et al. (2000)-2 ©] g 7142 H3 o] gl
DNA 35 (3.36 pg nucleus )7} H|aL A, 2 A k= ol st 78 ez oF T B 9 ujest o
R DNA B50] 2lo] fAE ATAS ML 9 8 Al 37bA] Gele] sl Al HeE AR b A
=8 = coulter counter= @ &l 7] T (Thorgaard et
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Flow cytometric determination of DNA content in Haliotis discus hannai cell

Fig. 2. Histological appearance of gill tissue from abalone, Haliotis discus hannai. (a) Cross-section of a gill; (b) high-power view of the area
indicated by the thick black box in this Fig. a. Note that many protozoa were observed in the gill rakers (arrows). GR: gill raker; MC: mucous

cell; P: protozoa. Scale bars, 10 ym.
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