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Simultaneous Detection of Intracytoplasmic CD3e and Surface CD4 and

CD8 Expression by Murine Thymocyte by Flow Cytometry

Young Joo Cho

Department of Internal Medicine, College of Medicine, Ewha Womans University

Devision of Immunology, Ewha Medical Research Center

T-lymphocytes regulate the expression of a number of surface antigens such as CD4, CD8
and T cell receptor/CD3 complex, during their intrathymic development. The appearance of
surface CD3 is heralded by cytoplasmic CD3 expression in T cell precursors. Thus early T cell
progenitors may be distinguished by the presence of cytoplasmic CD3 in the absence of surface
CD3. In this study, I described a technique for the simultaneous detection of intracytoplasmic
CD3 and other surface antigens, CD4 and CD8 in the cells permeabilization by NP-40 fol-
lowing formaldehyde fixation. The technique results in no shift in the light scatter property and
no changes in the expression of surface antigens. The present technique permitted the de-
tection of cytoplasmic CD3¢ and may prove useful in studying the expression of several cy-
toplasmic and surface antigens during early T cell development.
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Fig. 1. The Effect of the fixation and permeabilization pro-
cedure on the cell momphology(size in FSC and
granularity in SSC). There is no shift in lighter scatt-
er signals except the diappearance of dead cells by
the procedure. Most of cells which is gated by cell
size were alive presented by propidium iodide(Pl)
staining before the procedure.

Horizontal axis represent forward scatter, while
vertical axis represent 90 degree side scatter(A, C)
or Pl intensity(B).
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(Fig. 1).
AEEALEL WA ‘é*—ﬂﬁ} 33 4 FhRARE ?‘&
749 78 e 395 vlu 947 CD4, CD8R

kA9 A E(double pos1t1ve cells : DP)¢} £¥& o] 31
& A4 A 37} 242 83.5+3.2%, 85.2+ 2.5%, CD8t
QM ES 242} 6.24+1.3%, 6.1+1.0%, CD4%t ¥
29 AL7 76+1.2%, 1.1+1.3% B84 Alx7t
24+03%, 16012 o3 @sigle] EXHUT
(Table 1, Fig. 2).

Table 1. The percentage of CD4 and CD8 positive cells
before and after the procedure of fixing and
permeabilization

Before After
CD4+, CD8+(DP) 83.5 £ 3.2% 85.2 + 2.5%
D4+SP 6.2 +13% 6.1 £1.0%
D8+SP 76 £1.2% 71 +1.3%
D4 -, CD8 - (DN) 24 +0.3% 1.6 £ 0.1%

DP : Double Positive cells
P : Single Positive cells
N : Double negative cells
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Fig. 2. The effect of fixation and permeabilization procedure on the the expression of surface antigen, CD4 and CD8.
There was no significant changes by present procedure.
Horizontal axis represent the fluorescenc intensity of PE-conjugated anti-CD4 antibody, while vertical axis
represent the fluorescence of cyanine conjugated anti-CD8 antibody. The cell in area 4 indicate CD4 and CD8

double positive cells.
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Fig. 3. The differential expression of the intracytoplasmic CD3 and surface CD3 of thymocyte. The 17% of thymocyte
expressed CD3 on their surface, however 87% of these cells expressed CD3 in their cytoplasm. As a negative
control, FITC-conjugated B76 antibody for B cells were stained, and these were all negative.

Horizontal axis represent fluorescence intensity of FITC-anti-CD3¢ antibody(1, 2) or B76(3), while vertical axis
represent fluorescence intensity of cyanine conjugated anti-CD8 and anti-CD4 antibody.
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. By the method using formaldehyde as fixative, NP-40 as permeabilizing agent
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2. By the method using paraformaldehyde as fixative and saponine as permeabilizing agent.
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Fig. 4. The comparison of intracytoplasmic CD3¢ expression and surface CD4, CD8 expression between different fix-
atives and permeabilizing agent. Both methods had no significant effect on the surface CD4 and CD8 ex-
pression, however more intracytoplasmic CD3 positive cells were detected by the the method using
paraforamaldehyde and saponine because of the shift of fluorescence.

Horizontal axis represent fluorescence intensity of FITC-anti-CD3e antibody(1, 2), while vertical axis represent
fluorescence intensity of Cyanine conjugated anti-CD8 and anti-CD4 antibody.
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