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ABSTRACT Objective: To explore the influence of long-term cryopreservation on the total number and subpopulation distribution
of PBMCs by flow cytometry, in order to evaluate this storage method. Methods: PBMCs were isolated from the peripheral blood that
collected from the volunteers. After long-term cryopreservation in liquid nitrogen, the changes of the total cell number of PBMCs and a
serious of surface markers of different subpopulations were analyzed by flow cytometry. Results: The total cell number and survival rate
of PBMC:s did not significantly change after long-term cryopreservation (P=0.19, P=0.32). Similarly, there was no dramatic alteration in
proportion of T cells, NK cells and NKT cells. While the proportion of B cells significantly increased (P<0.01), and the proportion of
monocytes cells significantly decreased (P<0.001). Additionally, the proportions of activated T cells and Treg cells were dramatically
affected by long-term cryopreservation(P<0.05, P<0.05). The naive Treg cells and memory Treg cells were significantly decreased (P<0.
05, P<0.01). Conclusion: Long-term cryopreservation had a dramatic influence on proportion of B cells, monocytes, activated T cells and
Treg cells in PBMCs.
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Table 1 Antibody information

Ab Fluorochrome Clone Manufacturer

T,B,Monocyte, NK,NKT CD45 HI30 Biolegend

CD3 Percp UCHT1 Biolegend

CDI19 APC HIB19 Biolegend

CD56 APC-CY7 HCDS56 Biolegend

CDl16 PE-CY7 3G8 Biolegend

CD14 FITC MSE2 Biolegend

Zombie BVs510 Biolegend

T subtype CD3 PE-CY7 UCHT1 Biolegend
CD4 FITC RPA-T4 BD

CD8 APC RPA-T8 Biolegend

CD45RA Percp HI100 Biolegend

CCR7 BVs510 3D12 Biolegend

CD38 BV421 HIT2 Biolegend

HLA-DR APC-CY7 1243 Biolegend

Tregs,Tth CD3 Percp UCHT1 Biolegend
CD4 FITC RPA-T4 BD
CD25 BC96 BD
CD127 AF647 HIL-7R-M21 BD

CD45RO PE-CY7 UCHL1 Biolegend

CXCR5 BVs510 J252D4 Biolegend
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Fig.2 Effects of long-term cryopreservation on PBMCs
Note: A, total cells of PBMCs B, proportion of dead PBMCs.
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Fig.3 Effects of long-term cryopreservation on PBMCs subtypes

Note: A, T cell gate B, B cell gate C, monocyte gate D, lymphocyte gate E, NK cell gate F, NKT cell gate. **P<0.01,***P<0.001.
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Table 2 Effects of long-term cryopreservation on different stage of actived T cells(%, mean+SD)

CD3"Tcell

Fresh PBMC(%) Cryopreserved 6month(%) P

CD4
Naive 1.06+0.68 1.07+1.5 ns
Central memory 3.14+1.17 4.76+1.57 *
Effector 20.91+13.8 18.98+10.81 ns
Effector memory 77.17£13.7 75.68+10.87 ns
Actived 1.57+1.1 0.76+0.63 *

CD8
Naive 2.04+1.27 2.37+0.92 ns
Central memory 1.46+1.04 1.97+0.78 ns
Effector 40.31x16.27 55.22+9.39 ns
Effector memory 53.57+£16.38 41.28+9.05 ns
Actived 2.68+2.80 0.96+0.57 *

Note: CD3'T was divided into CD4" and CD8'T cells, CD4'T cells and CD8'T cells were divided into naive CCR7‘CD45RA", central memory
CCRT7'CD45RA, effector CCR7CD45RA" and effector memory CCR7CD45RA", Activated CD4'T cells and CD8'T cells were CD38"HLADR, ns(No

significant difference), *P<0.05.
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Table 3 Effects of long-term cryopreservation on naive Treg sand memory Tregs( %, mean+SD )

Tregs
Fresh PBMC(%) Cryopreserved 6month(%) P
Naive Tregs 3.72+2.36 2.98+1.17 *
Memory Tregs 11.86+6.54 6.38+2.07 ok

Note: Tregs were divided into CD45RO" naiveTregs and CD45RO" memory Tregs.*P<0.05,**P<0.01.
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