5 ikE REPOATS

REEMAMT R, EHH R IIEERRNAMRA 2
REEE & WS F B, TAM KB HER, BN, TLAP

(1. , 571101; 2. ,
, , 510631; 3.
, , 524025)

WE: pAAX @R 2k & 60(Haliotis diversicolor Reeve)fw 4m i 6 5K . 45 M) Fo %, 95 T G BAT 47 .
ARIE 4m LT ) A B R (FSC) A= &) /A 3K B (SSC)SR A 84 AR, T4 fetmf o h = A T8 & 9 m .
N FRRL R e KRR 4 R, SRR LB A A 32.71%. 58.17%A= 8.55%. ffmietg-F3E AT LT F
H 3.76%. drtmfst i IR AR 63.67%, L FAE 1A 24 3A B EFE AR f

Ak 22.31%. 16.39%. 24.96%. KR E . AEAK T, S HEBRERAESFREFRLA
ROSYEEHEXFEMETRE, B MIERIK. SREAP, LEeth=Khmprshfhte L¥9h
BEF, ARG M TREME LR TRPLEELE A TG,

IR L& th, AX@IR, hmit; fE
FESES: S917.4; Q952 X#kFRiIRAS: A X EHE: 1000-3096(2015)12-0008-07
doi: 10.11759/hykx20150120001

(Haliotis diversicolor) 1 ﬁ*il’;mji ﬂ:_
’ C 11 AHE A

(Haliotis diversicolor Reeve)

s 6~7cm,
( 30, 20~227C) 1,
(1] 5
(FDA) 22, 7°-
[2-5] ’ (DCFH-DA) Sigma , Annexin V-
' FITC/PI( ) LysoTracker Red
MitoTracker Green (yellow-green fluo-
’ rescent carboxylate-modified FluoSpheres” beads,
(Flow Cy- i
1 pm) Invitrogen ,
tometry, FCM) 20 70 s
1.2 e & ke &
[6-8] ’ [9-12] :2015-01-20; :2015-04-27
’ : (S2012040008093);
[13-14]
FCM (ITBB2015ZY01  ITBB2015ZD03)
’ (1983-), , ,
, : 0898-
, 66892338, E-mail: xian-ja@163.com; (1957-), s
: : 020-85210141,
FCM

, , :
E-mail: wanganl@scnu.edu.cn.

8 /2015 /39 / 12



e IRkE REPOATS

1:1 , 10° /mL

1.3 AR @A
BD(Becton Dickinson)

FACSCalibur, CellQuest
(Forward light scatter,
FSC) , (Side light scatter,
SSC) ; FITC(
) MitoTracker Green FDA
DCF(2’, 7’- )
(FL1) , PI  LysoTracker Red
(FL2)
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1.9 A4 7ML ERERTE ML
FDA
200 pL, 5 umol/LFDA
30 min, 200 s
10 000 FDA
(FL1) ,
SSC-FSC ,
FDA ,
FDA , FDA

Marine Sciences / Vol. 39, No. 12 /2015 9



e IRkE REPOATS

1.10 FHREROS)EE : :
DCFH-DA ROS ’
200 L, 10 umol/LDCFH-DA ; L
30 min, 200 R FSC SSC ’
:R1,R2 R R1 F
10 000 DCF SSC ’ 3 SC
(FL1) 5 ’ ’
, ; R3 FSC
SSC-FSC ,
SSC s >
DCF 5 DCF
R R2
R DCF ROS
R1 R3 s
1.11 Gt o47 FSC  SSC 1,
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Fig.1 SSC-FSC dot plot (A) and contour plot (B) of H. diversicolor hemocytes
RI1. ; R2. ; R3.
R1. Hyalinocyte; R2. Small granulocyte; R3. Large granulocyte
F1 ZEH3LXMMAHKNFIITREREAU)
Tab.1 Size and granular complexity of three hemocyte subpopulations from H. diversicolor (A.U.)
(FSC ) (SsC )
R1) 77.98+2.00°¢ 75.13 81.02 28.24+4.35°¢ 20.03 33.62
(R2) 224.73+11.15° 203.93 236.47 106.98+9.81° 96.38 128.04
(R3) 509.42+11.95* 493.86 527.23 439.04+42 46" 372.61 512.40

(P<0.05), n=10.
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FR2 Zrfah 3 mamARAYLE R L1 (%)

Tab.2  Proportion of three hemocyte subpopulations
from H. diversicolor (%)
(R1) 32.71£7.18> 2321 47.12
(R2) 58.17+5.53*% 4891 64.85
(R3) 8.554+2.68° 4.20 12.16
S
=S ¢
b
R st D
1]
2
39 1
10° 10*
2 Annexin V-FITC/PI

Fig.2  Apoptosis dot plot of H. diversicolor hemocytes
stained with Annexin V-FITC and PI

a(Annexin V-FITC-/PI-). ; b(Annexin V-FITC+/
PI-). ; ¢ (Annexin V-FITC+/PI+).

Quadrant a (Annexin V-FITC-/PI-) live cells; quadrant b (Annexin
V-FITC+/PI-) early apoptotic cells; quadrant ¢ (Annexin V-FITC+/
PI+) late apoptotic and necrotic cells

10

) 3, 3.76%

*3 REHMMEFATE®%)
Tab.3 Apoptotic ratio of H. diversicolor hemocytes (%)

( b) 127+047 068 193
(¢ 2494075 135  3.57
( bte) 3.76£1.10 2.17  5.49

:n=10

2.3 BUEEM

( M1),

[\

( M2), 3
( M3), M4 1
4 )
1 22.31%; 2
16.39%, s 8.17%,
21.76%; 3
24.96%; 63.67%
S
- | M4
2E :
i Ml
| M2
L |_
= M3
=
F gL
10° 10' 10° 10° 10*

Fi—yOtimE
3
Fig.3 Distribution histogram of H. diversicolor hemocytes
phagocytosed fluorescent beads
M1. 1 ; M2. 2
; M3. 3 ; M4.
1

M1, region of one hemocyte phagocytosed fluorescent bead; M2, region
of two hemocytes phagocytosed fluorescent beads; M3, region of
three or more hemocytes phagocytosed fluorescent beads; M4, re-
gion of one or more hemocytes phagocytosed fluorescent beads

R4 RGEMMAMEFETEE%)
Tab.4 Phagocytic activity of H. diversicolor hemocytes (%)

1 M1) 22.31+4.73 15.74 28.80
2 M2) 16.39+4.60 8.17 21.76
3 (M3) 24.96+4.57 20.03 31.64
(M4) 63.67+8.51 54.32 75.17
:n=10
24 KEAKESFEHBAKE
5 ,
3.4
, 104
3.7, 10.2
(P<0.05)
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*5 ZEH 3 LMMAEANEIBIFE
Tab.S Physiological characteristics of three hemocyte subpopulations from H. diversicolor (A.U.)
ROS
R1D) 16.15+4.45°¢ 18.28+7.40° 32.04+5.71°¢ 16.72+4.31°¢
(R2) 50.08+2.89° 50.28+8.04° 142.08+14.98° 105.39+11.10°
(R3) 167.83+49.77% 187.17+£15.55% 170.36+16.08" 286.30+18.36°
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5 ;
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Abstract: The classification, structure, and immune functions of abalone (Haliotis diversicolor) hemocytes were
analyzed using flow cytometry. Based on the differences of forward light scatter (FSC) and side light scatter (SSC),
hemocytes could be divided into three subpopulations, hyalinocyte, small granulocyte, and large granulocyte in the
proportions of 32.71%, 58.17% and 8.55%, respectively. The average apoptotic ratio in all hemocytes was 3.76%.
The total phagocytic ratio of hemocytes was 63.67%, and the percentages of cells that internalized one, two, and
three or more fluorescent beads were 22.31%, 16.39%, and 24.96%, respectively. Mitochondria mass, lysosome
mass, non-specific esterase activity, and non-induced reactive oxygen species (ROS) production were highest in the
large granulocyte and lowest in the hyalinocyte. These results indicate that structure and immune functions are dif-
ferent between the three hemocyte subpopulations, and that small granulocytes and large granulocytes may play a

more important role in the immune response of H. diversicolor.
(A %3 B 3k)
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