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Tab.1 Analysisof cell characteristics of different hemolymphocyte subpopulationsin Hyriopsis cumingii

V. #¥ subpopulation

20 i H4%/um cell diameter

¥ BE4%/um nuclear diameter ¥ 5 k. N/C ratio

KIFORLZM M large granulocyte 18.42+0.69*
JNBURLZH L small granulocyte 14.13+0.77°
W40 hyalinocyte 16.08+1.01°
WRELFEANHE lymphoidocyte 8.57+0.55¢

6.53+0.37° 0.35+0.03¢
5.38+0.61¢ 0.38+0.04°
6.83+0.21° 0.43+0.03°
5.55+0.25°¢ 0.65+0.05°

T R BVEE b5 B AN [ 378 41 )77 A6 (2 35 25 57 (P<0.05).

Note: Values in each column with different superscripts are significantly different (P<0.05).
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a. REORLAINT; b NBURLAAN; c. EWIANM; d. WREAEANAE.
Fig. 1 Optical microscopic observation of hemolymphocytes of Hyriopsis cumingii
a. Large granulocyte; b. Small granulocyte; c. Hyalinocyte; d. Lymphoidocyte.
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Fig. 2 Transmission electron micrographs observation of hemolymphocytes in Hyriopsis cumingii
a. Large granulocyte; b. Small granulocyte; c. Hyalinocyte; d. Lymphoidocyte. N: nucleus; MI: mitochondria;
ER: endoplasmic reticulum; F: filopodia; EDG: electron-dense granule; ELG: electron-lucent granule.
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Fig. 3 The variation of hemolymphocyte subpopulation ratio

in Hyriopsis cumingii after nucleus insertion

Con: control group without nucleus insertion; H-2, H-5,

H-10, H-20 and H-50 indicate trial groups after nucleus
insertion for 2 d, 5 d, 10 d, 20 d and 50 d, respectively.
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Fig. 4 Scatter plot and contour map of hemolymphocytes in Hyriopsis cumingii by flow analysis
a—c are the scatter plot of control, H-2, H-5; d—f are the contour map of a—c;
g—i are the scatter plot of H-10, H-20, H-50; j—1 are the contour map of g—i.
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Fig. 6 Distribution of hemolymphocytes in the nucleus insertion site of Hyriopsis cumingii
a-f are higher magnification views of insertion site of Con, H-2, H-5, H-10, H-20 and H-50 respectively.

The black boxes on the upper right corner are the overviews. H: hemolymphocytes; SM: smooth muscle;
CT: connective tissue; E: epithelium; FL: flat cell; The black triangle is the insertion position.
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Fig. 5 Flow analysis of the variation of hemolymphocyte
subpopulation ratio after nucleus insertion
Con: control group without nucleus insertion; H-2, H-5, H-10,

H-20 and H-50 indicate trial groups after nucleus insertion for
2d,5d,10d,20d and 50 d, respectively.
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Fig. 7 Effect of nucleus insertion on Ca’* content of hemolymphocytes and serum of Hyriopsis cumingii
a. Ca”* content of hemolymphocytes; b. Ca>* content of serum. Values with different letters are significantly different (P<0.05).
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Fig. 8 Effect of hemolymphocytes on calcite crystallization
a. Optical microscopic observation of the control group crystals; b. SEM image of the control group crystals;
¢. The magnification view of b; d. Optical microscopic observation of the control group crystals; e. SEM image of the control group
crystals; f. The magnification view of e; g. Raman spectra of the control group; h. Raman spectra of the experimental group.
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Fig. 9 Effect of serum on calcite crystallization
a. Optical microscopic observation of the control group crystals; b. SEM image of the control group crystals;
c¢. The magnification view of b; d. Optical microscopic observation of the control group crystals; e. SEM image of the control group
crystals; f. The magnification views of e; g. Raman spectra of the control group; h. Raman spectra of the experimental group.
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Responses of hemolymphocytes to nucleus-inserting stimulation and
biomineralization function of Hyriopsis cumingii

SUN Junlin', CHEN Yiwen', CHEN Xiaofeng', LI Jiale"2, BAI Zhiyi"?, LI Wenjuan"**

1. National Experimental Teaching Demonstration Center of Aquatic Science, Shanghai Ocean University, Shanghai
201306, China;

2. Key Laboratory of Freshwater Aquatic Germplasm Resources, Ministry of Agriculture and Rural Affars; Shanghai
Ocean University, Shanghai 201306, China

Abstract: In order to elucidate the effect of nucleus insertion stimulation on hemolymphocytes and their function
in pearl mineralization of the freshwater pearl mussel Hyriopsis cumingii, the present study explored the
morphology and classification of hemolymphocytes, including four types by means of light and electron
microscopy based on cellular complexity, cell size, and nucleo-cytoplasmic ratio. Giemsa staining and flow
cytometry analysis showed that the granularity complexity of hemolymphocytes increased significantly, cell
diameter became larger after nucleus insertion, the proportion of granulocytes increased significantly (P<0.05),
and the proportion of hyalinocyte decreased significantly (P<0.05). The results of histological observation showed
that a large number of hemolymphocytes gathered near the insertion site and granulocytes were recruited. Ca*"
content in hemolymphocytes and serum continued to significantly increase 2, 5, and 10 d after insertion (P<0.05)
and then significantly decreased 20 and 50 d after insertion (P<0.05), which revealed that the number composition,
distribution, and Ca®" level of hemolymphocytes all respond to nucleus insertion. In vitro calcium carbonate
crystallization experiments showed that hemolymphocytes and serum were able to influence the morphology of
calcite but did not change the crystal shape. In summary, hemolymphocytes respond rapidly to the stimulation of
nucleus insertion and can regulate biomineralization. This study lays a theoretical foundation for further research
on the regulatory role of hemolymphocytes in shellfish biomineralization.
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