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[ Abstract]) To establish an assay using 9-color flow cytometry immunophenotyping to detect

activation and apoptosis of human TCR Vf lymphocyte subpopulations in peripheral blood samples. Methods We
used 5 antibodies (CD3, CD4, CD8, CD95, CD69), phospholipids binding proteins Annexin V, TCR VB

Objective

Repertoire Kit and nucleus dye DAPI to establish a 9-color flow cytometry assay. Peripheral blood samples were
taken from eight healthy people for test of antibodies and determination of optimal PMT and staining method
(single-stained vs stained with all but one antibody). Results Appropriate detecting voltage, antibody
concentration and compensation methods were determined. The distribution of TCR V8 subgroup in our samples was
consistent with the TCR Vg Repertoire Kit instruction and other published literature. Conclusion ~ We have

established a effective easy using 9-color flow cytometry immunophenotyping to detect human TCR V@ lymphocyte

subpopulations in peripheral blood samples.
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Fig 1 Selections of optimal concentration of CD3 antibody
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Fig 4 Analytic strategy of activation and apoptosis to CD4* TCR VB
cells
a: Cells were gated using Singlet (FSC-A vs. FSC-H); b:
Lymphocytes were gated through the FSC-A vs. SSC-A plot; c:
Gate on CD3" CD4™ cells in lymphocytes; d: TCR Vp5. 2/Vp12/
VB2 lymphocytes in CD3" CD4 ™ cells; e: Gate on CD69 " cells in
TCR VB2 lymphocytes; f: Gate on CD957 cells in CD69 " cells; g:
Gate on Annexin-V 7 /DAPI™ in CD69 " cells
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Table 1 The ratio of TCR VB subgroup in CD3" CD4% cell
subpopulations
TCR VB Mean (%)  Max (%) Min (%)
Vgl 3.8 5.6 2.0
V2 10. 1 14.1 7.2
VB3 6.6 13.8 3.3
V4 2.1 2.9 0.8
Vgs. 1 5.0 7.5 3.5
V5. 2 0.9 1.6 0.6
V5. 3 1.0 1.9 0.7
Vp7.1 1.8 3.2 0.9
V7.2 1.0 1.6 0.6
V8 5.0 9.3 3.5
VB9 0.2 0.4 0.1
V1l 0.9 1.3 0.7
V12 1.9 2.2 1.6
V13,1 3.2 3.7 2.7
V13. 2 2.3 3.1 1.7
VB13.6 1.8 2.9 1.3
V14 2.4 6.3 1.4
V316 0.8 1.0 0.7
V17 4.5 6.7 1.9
V18 0.9 1.7 0.4
V20 1.7 2.2 0.9
Vg2l 3 2.3 2.7 1.6
V22 4.3 5.2 3.7
V@23 0.5 0.6 0.3

1% K LLF A VB5. 2, VB5. 3, VR7. 2, VB9, VBI1,
VB16,VB18,VB23,
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Table 2 The ratio of activation and apoptosis in TCR VB2 cells

Subgroup in Mean Max Min

TCR VB2 cells 2y 1) %)
CD69" 74.3 91.0 57.9
CD69 " CD95 88.1 92.4 81.3
CD69" Annexin-V * /DAPI ™ 6.7 14. 6 4.2

3 itig

H i TCR AH G4 7 1k £ 2A 4y F A W) 2%
BRI T CH AR TR A . TCR FEH 1% R
FEIRAG M 3 Iy vk A I ok W EE R A R (RT-
PCR), 32} PCR (Real-Time PCR) %, TCR % #!
A = 5 v Ay U =X MR RN B B O RR . g
YA B AR WA B AR TR 2 T4 B
T YL R R 22 AR R R OGS N S
GERFWE K 534, th T TCR R RI AR £, 5
IS B0 A B K i N 7 K 07 OF HE DL S B ik
5. i 2 A AR 4 B SO AR TE Y B v B BT
A EECAR HOAR I S B0 AR 358 e o {EL 45 A 17 4, 45 2R Pl gkt
YEAR o [F] s ] LUK BRL 20 A 22 2 80000 a2 PR i 2
A0 MO A AR . HOET. 4 TCR B A4 K I 3 %
FHHL A LLF A% B 240 AR , Morice %1 ERF Y
Sézary ZEGAEH 43 1 TCR VB Sk 1 4 € 3 =X 43 B
D5k b [\ B A T CD3, CD4, CD7.,CD8, CD16,
CD56.CD19 Al CD45 28 8 Mk L T 3 & 521k
S s Salameire Z5D U AERFSY T 40k 9 TCR
VB I 77 AP R L 2 b 7 s )
WA S8 S0, R A S S, i T L T 2
I, M LA HE R AR5 4 E TCR VB 40 i 37 B AR B 2 4%
M. AR R TR BEAG DU 6 8 LA B i g =X 4 i R
R 2 6 X R (multicolor flow
cytometry , MEC) , [ ER L 77 {8 L PR EE 35 29 )i AR
FVE T FrfEAL , [7]BF GE 8% 43 17 56 2 986 S 40, I 4Rt
U5 AR W 205 L W8k 8 22 iR T G PR B
R A 2572 ARSI S T A IS i

TCR V@ bk & 40 M S 16 b S 0/ T2 56 &, 5 22 [ B
¥ CD3, CD4, CD8, CD69, CD95, Annxin-V F1
TCR VB, HH CD3.CD4.CD8 43 & T 4 iy 2 mi
FEARE Y, e R T 408 i 4 2 Rk pr it
CD69 X Fr B 115 4k ¥t J& (very early activation
antigen, VEA) , J2& 7 U 41 i 7 50 A% 40 it 55 240 Jd 35 Ak
J5 BRI — A IRER T 2> 1 R IKE RN
ol A5 5 AR HE T 40 Ml iF — 25 3% Ak L 3 5E R A
T, CD95, Xk Fas/Apo-1, 24 5 H & (FasL/
Apo-1LD G55 J5 5 5 4N & A= 98 T2 s A a2 40 g 1
B AE . Annexin- V& — BSR4 A E LY
A0 230 16 8 T LA el T 0 S S X R A L R
fik 22 2 /2 (phosphatidyl serine, PS) Hy J& P [n] J5 4 B0
% .5 Annexin-V 254, N F5 78 40 M H 08 12, 02
Eowr o =X & o 1w A BEY. TCR VB
Repertoire Kit {5l & & TCR VB /) 24 F I A4,
HEITIEW NEED T e giig TCR VR 70% L) b
(3 RE L 2 BRI TCR VR 20 M B 5 i 9 4t
& R & BRI > 8 A, 45 4L mT LU
3 AN HE L 43 B Lh B bR iC PELFITC Ml PE/FITC X
PRic. XL [E] I 4 A e — R AT LUK I 21 3 —
R I TCR VB i 0 #F 5 AIR S 5 o &,
il 4n. Al LIy Br CD3' CD4" TCR VBL CD69 "
Annexin-V " ], W R LUy BT CD3T CD8 ™ TCR
VBl CD69" Annexin-V" [ 45 fk; [&] B 7T LA 43 #F
CD69" Annexin-V ~CD3" CD4" TCR Vg1 %, a] L)
RO B R HIAS 6] (9 43 B 5 20 o mT DUAR 4
WEE H 1Y 5 5 SO AR N i HTAA

2010 4£ Cytometry 5 $2 i T IRAL 1Y 2 2 4L
W 2 4 #1 Coptimized multicolor immunofluor-
escence panels, OMIP) , %} HTARZDE Y4 L . P iR i
SR BE ARSI B LA K B AR 0 B AR R AR R T
LB HAT N IEE SRR T 25 B OMIP 3, iX
S E TR TOT A0M B A AT NK 20 5 1 I R
K. iAo T L R B bR
WCTEOCPUAECE 30, 56 22 18] (19 AR BT 40 i
AR DG HU AR FE TE A8 AN Y 3 5 3 Sy A T, L
RAGHER e € ST FE B9 S5 2R A0 G 0 07 RiEAT
oAl . A EM 4 OMIP B ZR , 4050k 17 T ik
PRAL B R BE L Ak A F R A O AL L B G €
Be— g, 2 A B 3 607 58 BEETR U0 R
SE 1) TCR V@ 20 A o I [F] i 23 Hr 33X L6 7 7 40 Jifg
IS AR S DL R TR A 20 L CD95 K3k R TR A,
s T LA R E B O R [R) B 43 BT A R 2 40



266 PO R 2 2 i (BE 22 D

AT

B, AR TCR VR 40 W 3E % 1L 5 9 - %
RUFFEARAE T 0 437 Tk o R A A AR SR
MAH E . TCR VB 40 A fa 3 b g B2 3 & i 1K
4 CD4™ TCR VBI11,B18. 823 SCHk 18 1 43 51 h
0.7%.0. 8%, 0. 8%, A J5 58 M 153 45 5 43 5
0.9%.0. 9%.0. 5% ; & & 8 & A I CD4" TCR
VB2.85. 1.8 SCHk ¢ i 19 4> % K 10. 8% .5.8% .
6. 4% A Jr S04 45 B4y 5 O 10.1%.5. 0%,
5. 0% AW AE & i 22 S AE 200 LA B AR Oy
ZRIAE E e . B4R TCR VR 41 i 76 50 fE -
5 A HE A 22 5, 7T BE 5 A 5256 b bR A B
IFRAE Y B G,

L5 L RTIR ARSI Oy S ST T — AT A o A
W TCR VR 4 M B 15 4k 5 08 172 5¢ R 10 2 64 3 50
il 75 vk, TCR VR 4t B SR 15 Ak 5 0 12 0C R 40
BraR At T Rl SR 7 vk 2% b R B T I PR A DG 52 99 1
B s 72 s 4R TR AR

2 % X #

1 gk o R, & WE T HEZEGBFR AN H 1
J. A5 N R A HRH - 2009 - 39-40.

2 Alison JP,Lanier LL. Structure, function, and serology of the
T-cell antigen receptor complex. Annu Rev Immunol,1987;5.
503-539.

3 Davis MM, Bjorkman PJ. T-cell antigen receptor genes and T-
cell recognition. Nature,1988;334(6181) :395-402.

4 Kunugita N, Mei N, Goncharova T, et al. Measurement of
mutant frequency in T-cell receptor ( TCR) gene by flow
cytometry after X-irradiation on EL-4 mice lymphoma cells. J
Toxicol Sci,2007;32(4) :377-386.

5 Gold DP. TCR V gene usage in autoimmunity. Curr Opin
Immunol,1994;6(6) :907-912.

6  Okajima M, Wada T. Nishida M. ez al. Analysis of T cell

receptor Vbeta diversity in peripheral CD4 and CD8 T

lymphocytes in patients with autoimmune thyroid diseases.

Clin Exp Immunol,2009;155(2) :166-172.

10

16

17

18

Brogan PA, Shah V, Bagga A, et al. T cell Vbeta repertoires
in childhood vasculitides. Clin Exp Immunol, 2003; 131 (3):
517-527.

Tzifi F, Kanariou M, Tzanoudaki M, et al. Flow cytometric
analysis of the CD4" TCR VB repertoire in the peripheral blood
of children with type 1 diabetes mellitus, systemic lupus
erythematosus and age-matched healthy controls. BMC
Immunology,2013;14(8) :1-12.

WG, A, FRERIAE. b r o B NG X e R
RGBT IR Ay RIS, BV BE 2%, 2012527 (4) :555-559.
Morice WG, Katzmann JA, Pittelkow MR, er al. A
comparison of morphologic features, flow cytometry, TCR-V3
TCR-PCR in qualitative and quantitative
blood by Sézary

syndrome. Am J Clin Pathol,2006;125(3) :364-374.

analysis, and
assessment of peripheral involvement
Salameire D, Solly F, Fabre B,et al. Accurate detection of the
tumor clone in peripheral T-cell lymphoma biopsies by flow
cytometric analysis of TCR-VR repertoire. Mod Pathol, 2012;
25(9):1246-1257.
Wood B. 9-color and 10-color flow cytometry in the clinical
laboratory. Arch Pathol Lab Med,2006;130(5) :680-690.
Vignali DA, Collison LW, Workman CJ. How regulatory T
cells work . Nat Rev Immunol,2008;8(7):523-532.
ZFHPE, AL CD69 78 40 M I £ I8 T e iy X1 S g5 38 AR
FH. o R B 245, 20105 26(9) :1859-1862.
BUNGE, #ETE. CDI5/CDISL {55 4 F v 5 1 41 i 0 1~ Al
T sk, P EGREE ¥ 44,2011;27(11) :1038-1040.
Chen S, Cheng AC, Wang MS, et al. Detection of apoptosis
induced by new type gosling viral enteritis virus in wvitro
through fluorescein annexin V-FITC/PI double labeling.
World ] Gastroenterol,2008;14(14):2174-2178.
Mahnke Y, Chattopadhyay P, Roederer M. Publication of
optimized multicolor immunofluorescence panels. Cytometry
Part A,2010;77(9).814-818.
Van den Beemd R, Boor PP, van Lochem EG, et al. Flow
cytometric analysis of the V beta repertoire in healthy controls.
Cytometry,2000340(4) :336-345.

(2015 — 09 — 23 Wi 2015 — 12 — 17 f& )

i I



