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3D	morphological	feature	parameters	data	
of	CD4+	and	CD8+	T	cells	from	human	spleen	
sample	

Mean ± Standard deviation  

Parameter    Symbol Unit CD4+ T (n =42) a   CD8+ T (n =77) a p 
a 

Cell grid perimeter   GPc μm 2454 ± 590  2142 ± 677 0.014 

Cell surface areab   Sc μm2 165.7 ± 30.3  180.0 ± 25.2 0.007 

Nuclear grid perimeter   GPn μm 2220 ± 455  1874 ± 617 0.002 

Nuclear surface areab   Sn μm2 150.5 ± 24.6  157.1 ± 23.0 0.151 

Nuclear volumec   Vn μm3 97.29 ± 21.9  104.2 ± 20.1 0.085 

Nuclear surface to volume ratio  SVrn μm-1 1.582 ± 0.256  1.528 ± 0.157 0.157 

Mitochondrial grid perimeter  GPm μm 196.9 ± 173  124.7 ± 119 0.009 

Mitochondrial surface areab  Sm μm2 12.24 ± 10.5  9.953 ± 11.0 0.274 

Mitochondrial volumec   Vm μm3 0.881 ± 1.06  0.818 ± 1.40 0.801 

Mitochondrial surface to    SVrm μm-1 2.965x104 ± 3.30x104                3.660x104 ± 3.27x104 0.272 

volume ratio 

distance 

ratio  

Mitochondrion-to cell   Vrmc - 0.0080 ± 0.009  0.0061 ±0.010 0.288 

volume ratio 

an = number of imaged cells, p-values were obtained by a two-sample t-test method where equal variances are assumed 
bS = Ns ·s0 with Ns as the number of voxels on the membrane of the organelle and s0 as the diagonal plane area of the voxel. 
cV = Nv·v0 with Nv as the number of voxels inside the organelle of interest and v0 as voxel volume. 
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Scatter	plot	of	42	
CD4	cells	and	77	
CD8	cells	with	p	<	
0.05.	



References 

• Literature Cited 
• 1. Zhang, Y., Y. Feng, et al. (2012). "Comparative study of 3D morphology and functions on 

genetically engineered mouse melanoma cells." Integr Biol (Camb) 4(11): 1428-36 
• 2. K. M. Jacobs, J. Q. Lu, and X. H. Hu, “Development of a diffraction imaging flow cytometer,” Opt. 

Lett. 34(19), 2985–2987 (2009). 
• 3. K. M. Jacobs et al., “Diffraction imaging of spheres and melanoma cells with a microscope 

objective,” J. Biophotonics 2(8–9), 521–527 (2009). 
• 4. Y. Sa et al., “Study of low speed flow cytometry for diffraction imaging with different chamber 

and nozzle designs,” Cytometry A 83(11), 1027– 1033 (2013) 
• 5. Y. Feng et al., “Polarization imaging and classification of Jurkat T and Ramos B cells using a flow 

cytometer,” Cytometry A 85(9), 817–826 (2014). 
• 6. J. Zhang, Y. Feng, M.S. Moran, J.Q. Lu, L.V. Yang, Y. Sa, N. Zhang, L. Dong, X. H. Hu, "Analysis of 

cellular objects through diffraction images acquired by flow cytometry", Optics Express, 21, 24819-
24828 (2013) 

• 7. K. Dong, Y. Feng, K.M. Jacobs, J.Q. Lu, R.S. Brock, L.V. Yang, F.E. Bertrand, M.A. Farwell, X.H. Hu, 
"Label-free classification of cultured cells through diffraction imaging", Biomedical Optics Express, 
2, 1717-1726 (2011) 

• 8. R. M. Haralick, “Statistical and structural approaches to texture,” Proc. IEEE 67(5), 786–804 
(1979). 

• 9. “3D morphology and GLCM parameter definition table,” 
http://bmlaser.physics.ecu.edu/literature/3D_GLCM_Para_Def_Tables.pdf (23 September 2015) 


