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using median of fluorescence of the positive population (metabolic protein stain) and median
of fluorescence and standard robust deviation of the negative population (isotype control). Re S u ItS ( 2 !
Representative antibody titration curve : . . e ® L. g . .
P . 2A GLUT-1 upregulation in activated T cells 2B Effect of PI3K and glycolysis inhibition on T cell activation
3.90 ng /.81 ng 15.62 ng 31.25ng 62.5 ng 125 ng 250 ng
i o o § ol < Effector CD4 T cells Effector CD8 T cells
§ 40: é j: 'é j:: E j:: ;;E j:: g j:: E j:: —% CDA T Ce“S CD8 T Ce”S . _ + + + + _ _ _ .. CDZS_CD27+ + + + - CDZS-CD27-
5 5 . Xs) o 1007 o 100] Naive CD4 T cells  CM CDA4T cells CD28CD27 CD28+*CD27 CD28+*CD27 CD28(CD27 Naive CD8 T cells CM CD8 T cells CD28+*CD27 CD28*CD27
Oy 3 P 0 T A 0 - R 0 . N 2 s 0 e R 0 ——r § -8 8
<1000 :3%1“ 10 10 0% 0 :3(:_‘3“”‘104 10° 0% 0 :3%::&‘\104 10° 0% o 13(510-;\ 10t 10° -10° 0 :agiw 10t 10° -10° 0 :305_’31(”‘104 10° 0% 0 :3%::0_‘\104 10° = 807 = 80—.
E 60- L ol Stim. + 2-DG Stim. + 2-DG
§ o HES § o £ § w § o $ z o 3 f . :
g : o : § 40 B 4 Stim. +Ly29 | - | Stim. + Ly29 | |
%g 407 5 40 s 40 é 404 s 407 % 40 % = = ] . . = i 7 ‘
5 L 5 = 5 2 5 Stimulated /k Stimulated /\/‘\
B Bt 108 P 345 B 3 a5 — ERRT N u-.1030 0 10t 10 B ERER I 7 0- 0-: ‘ ' ‘ 1 ‘
B510-A ’ B510-A ’ B510-A 00 Bea ¥ K B510-A ’ B -103 0 103 104 105 -103 0 103 104 105 ReSted L eorblerepprrreeeeny Povey : i — — . ﬂ»«-/m\\u/\,\‘" = A — . L — . . | : i = ReSted T ™ T Y 3 T ™ T Y 5 T ™ T Y — . r T Y T e T ey T S s T a 3
mmm Isotype Control = GLUT-1 CD69 BUV805 CD69 BUV805 1000 100 10t 100 100 100 10t 10° 2000 100 10t 100 a0t o 100 1ot 10® 0t o 100 10t 100 o 100 10t 10d 40> 0 10> 100 10° 100 10 10" 10 -0°0 10 10 10 -10°0 10° 10° 10° -10°0 10° 10 10° -10°0 10 10" 10
CD25 RY586 CD25 RY586 CD25 RY586 CD25 RY586 CD25 RY586 CD25 RY586 GZMB RB545 GZMB RB545 GZMB RB545 GZMB RB545 GZMB RB545 GZMB RB545
o 1007 o 1007
30-color immunophenotyping panel 8 ] 8 ]
= 807 S 807
A5 SE Fluor ~ Broad panel Clone Purpose 24-color T-cell activation pane| 2 60_: 2 eo—: Stim. + 2-DG Stim. + 2-DG
UV379 | BUV395 G6PD EPR6292 Oxidative pentose phosphate pathway A5 SE Fluor T cell pan el g ] 2 ] . .
UV446 FVS4400V Viability N 40 2 401 Stim. +Ly29 » | Stim. + Ly29
UV515 | BUV496 HLA-DR G46-6 Dendritic cells and activated T cells subsetting UV379 BUV395 G6PD g g ] . o . . : { : y : y : : =
UV540 AutoF Autofluorescence measurement uv446 FVS440UV ’26 207 g 207 Stimulated | ! | Stimulated |
UV585 | BUV563 CD45 HI30 Leucocyte identification UV515 | BUV496 HLA-DR 0] 0.1
UV610 | BUV615 CD45RA HI100 Distinction between naive and memory T cell subsets UV540 AutoF ) o 100 10t 10° 0o 100 10t 10 Rested Rested
UV660 - - - T o o Y T T p— o Y T T  RARL e S T T r — ¥ T T ™r — ¥ T T 3 ™ T 3 ¥ 4 T 5 T ™ T ¥ T T ™ T T T T ™ T ¥ F T ™ T ¥ F T ™ T i i T T ™ T ¥ T
UV736 Sﬂﬁgi CH||3<217 EP;%?;‘(B) T and slzgﬁs'yifbsemng UV610 | BUV6E15 CD45RA GLUT-1 AF488 GLUT-1 AF488 a0 100 10t 100 0o 100 10t 10 0o 100 1wt 10 a0°o 10 10t 100 0o 10 w0t 1w0® 100 100 107 10 1000 100 10t 100 000 100 10t 100 0o 10° 10 10° 0®o 100 10t 10 0o 100 10t 1w0® 000 100 w0t 10’
UVB09 | BUVEOS D19 HB1S B cells identification UV660 | BUV661 HK1 . GLUT-1 AF488 GLUT-1 AF488 GLUT-1 AF488 GLUT-1 AF488 GLUT-1 AF488 GLUT-1 AF488 GLUT-1 AF488 GLUT-1 AF488 GLUT-1 AF488 GLUT-1 AF488 GLUT-1 AF488 GLUT-1 AF488
V427 BV421 CD197 2-L1-A Distinction between naive and memory T cell subsets uv736 BUV737 CD27 - Rested Ce”S - Stll’T\UlCthd Ce”S
xjﬁg V450 CPT1A 8F6AE9Q Fa;ty—aci(ﬂ synt[?es i? UVvs09 BUV805 CD69
V510 I;(;ffO TgRD?ésbl ng\3/I71 Distincti th\al\/n B'(I:’(e?Rs fs1u sem:g' bl and b2 vazr Bv421 CD197 1 1 i 1 1 1 i i 1 i i i 1 1
e R T sinclon bepyeer TR feaw chan bl an V450 V450 CPTIA Figure 2: Analysis of T cell activation and metabolic status upon TCR stimulation with anti-CD3/CD28 beads. A) Histogram overlays depict the expression of the activation marker CD69 and the glucose
| Iincatl
V615 | BV6OS CD56 R19-760 NK cells identification V470 V480 CD38 transporter (GLUT-1) after overnight cell stimulation. B) Expression of the activation marker CD25, GLUT-1 and GZMB on different T cell subsets following cell stimulation in the presence of either a PI3K 1
ONCIUSIONS
V680 -7R- i ificati . ol . .. op - . . . . . . .
V710 gﬁig CEif? Hlézzigﬂfl Reg”'aé"?eL°§u"§s'2§$§'°a“°” \\gg :ﬁ;g TCngbl inhibitor (Ly294002) or glycolysis inhibitor (2-DG). GLUT-1 upregulation occurs predominantly on naive and central memory cells (newly activated cells) and Ly294002 disrupted GLUT-1 upregulation in CD4
ﬁgg BV750 CD16 3G8 N:< cellsfandmonorc]:ytis subsettirlwg V615 | BV6OS CDE6 and CD8 T cell subsets while glycolysis inhibition only partially impacted GLUT-1 upregulation. PI3K inhibition also affected GZMB expression in CD8 T cell subsets.
BV786 CD279 NAT105 Analysis of immunocheckpoint regulator
B510 | AF488 GLUT-1 EPR3915 Glucose uptake V680 BV650 CD127
B537 | RB545 GZMB GB11 NK and T cell activation V750 BV750 CD16 o . o i : ; ; i iqli i ;
5602 | Boeac -y e D4 T helper cels entatr vres T Bvres s 3A UMAP demonstrates co-expression of GLUT-1 and 3B GLUT-1 and G6PD co-expression Cellular metabolism is cruqal for the actlvatlon-and speqahzed functlo'ns of immune ceIIs.. Here
B660 | BB66O lgD 1A6-2 B cells subsetting B510 we offer tools and strategies for a comprehensive analysis of metabolic proteins in a variety of
B675 | PerCP CD8 SK1 Cytotoxic T cells identification AFA88 GLUTL t H t : k H P I 3 K d d t
B710 | BB700 CD123 7G3 | Plasmacytoid denditic cells and basophils identification B537 | RB545 GrzmB acCtivation markersin a -aepenaent manner CD69- CD69+ cell subsets:
B810 | RB780 TKT 7H1AAL Non-oxidative pentose phosphate pathway B602 BB630 CD4
YG585 PE CD1lc B-ly6 Dendritic cells subsetting B675 PerCP CDS8 5 o 105- . i i i iFi i i
voror T Rves e e Requion T cls rticator R = - o . f CD4 T cells CD8 T cells SRR I o BRI 1. Five clones for flow cytometry applications and specific for catabolic or anabolic
RE60 | APC CD14 MBE2 Monocytes subsetting vG602 | Rvss6 CDE igure : o-expression o F 4 M5 S ot pathways (GLUT-1 - EPR3915; G6PD - EPR6292; HK1 - EPR10134(B); CPT1A - 8F6AE9
R730 R718 CD28 L293 T cells subsetting upregu |ated GLUT-1 a nd lé 3 é ]
R780 | APC-H7 CD20 2H7 B cells subsetting R660 APC CD14/CD19 K ) : = 3 = 3 and TKT - 7H1AA1)
R730 R718 CD28 activation markers. A) Uniform . 5 1077 D 107 B . :
Stimulated 2 @ 2. Buffer system and protocol that allow concomitant measurement of these five
A5 SE, BD FACSymphony™ A5 SE Cell Analyzer; BUV, BD Horizon Brilliant™ Ultraviolet; BV, BD Horizon Brilliant™ Violet; V, Manifold Approximation and . O o : © o 1 .y ) P ) L . ..
BD Horizon™ Violet; BB, BD Horizon Brilliant™ Blue; RB, BD Horizon RealBlue™; RY, BD Horizon RealYellow™; R, BD Projection (UMAP) shows co- Stimulated @i a0t N metabolic proteins. Also, we show an approach for reagents’ titrations and application
Horizon™ Red; AF, Alexa Fluor™ _ 00 100 10t 10 1000 100 10t 10 of isotype controls for accurate measurements in diverse populations.
expression of GLUT-1 and CD69 G6PD BUV3S5 G6PD BUV395
on CD4 T cells. It also depicts an 3. New instrumentation (BD FACSymphony™ A5 SE Cell Analyzer) and fluorochromes (BD
: 5 5 . .
: : : 107 e 1073 Horizon™ RB545, RB780 and RY586) for panel expansion from 24 to 30 colors.
Spectral profiles . increase in the proportions of 2 GePD+ 2 ’
I ]/ e /| — B YG R Slmllarlty >cores CD69+ Ce”S in response to E 104.: O’GGV;I-- % 104?
10 Alexa Fluor 488 | - Ly294002 treatment. This s Stimulated E ;3. o 2 * T cell activation leads to dramatic shifts in cell metabolism from oxidative phosphorylation to
. . . _l = | _I E N : : . . . . . .
0s] Resss H063 con5|itent to an (Increase In - giinulated +ly29 O o G o aerobic glycolysis. To measure such changes in vitro, we evaluated.spe.clally ’Fhe expression c?f
. CD25* cells proportions (Fig.2B). + Lv29 R 13 the glucose transporter GLUT-1. We detected GLUT-1 upregulation in activated cells. This
E PE 005 026 - L B L B AL I LA A B A B AL . . el sy . . . .
- A In CD8 T cells, Ly294002 led to y a0 100 10t 10 a0t o 100 10t 10 process was disrupted by PI3K inhibition demonstrating the relevance of this signaling
. RYS86 000 006 090 - the loss of GLUT-1*GZMB* GOPD BUV39S GOPD BUV39S pathway for the uptake of nutrients (glucose) during cell activation. Importantly, PI3K
* oz @ @ oW g double positive cells. B) G6PD : inhibition led to the loss of a GZMB* functional CD8 T cell population. Feeding the cells with 6
. e A e e et 5 & & expression is upregulated in . o o 10 mM of a glucose analog (2-DG) that cannot be metabolized only partially affected T cell
PPLPPLLECS PP L P FFESIICPLLPLISENELFILLEPCLPLESE E activated CD69* T cells E 104t 7‘7.4 | E 104j pOPUIationS'
RB545 = RB730 RY586 = concurrently  with  GLUT-1, Stimulated =, NI
. . ep e . i 10 3 10 3 :
Glycolysis inhibition with 2-DG Stimulated +2-DG 3 2 | . . .
, , 2-DG O o O of Class 1 Laser Product. For Research Use Only. Not for use in diagnostic or therapeutic procedures. BD,
partially perturbed the formation  + - 10 10" the BD Logo, BD FACSymph BD Horizon Brilliant, BD Horizon RealBlue, BD Hori
: . : - N0 S e 0go0 mphon orizon Brillian orizon RealBlue orizon
The curves show normalized spectral emission of three new BD Horizon™ Fluorochromes. Scores of GLUT-1*G6PD* cells. a0 100 10t 1® a0t o0 100 10t 10° RealYell & ’C tofix/C Z P y;:I Jo. Hori g I; /Wash trad ’k £ Bect
: . : ealYellow ofix operm owlo, Horizon an erm/Wash are trademarks of Becton
calculated on BD® Spectrum Viewer indicate that BD Horizon™ RB545 and Alexa Fluor™ 488 Dyes 2GLUT-1 1CD69 2 GLUT-1 1 G/MB G6PD BUV395 G6PD BUV395 Dicki 'd Z y p't 1"f'l' . A:II ther trad ) o v of thet - ’
. : : to-hi ickinson and Company or its affiliates. other trademarks are the property of their respective
have distinct spectral profiles (low score of 0.63). In contrast, BD Horizon™ RY586 and PE Dyes have low-to-high © 2023 BDpAIIy' ht 4. BD-87507 (v1.0) 0423 PrOperty P
higher spectral overlap (high score of 0.9) and were carefully used in the 30-color panel to minimize OWners. - AlLTIENTS TEserved. b (v1.0)
impact from spillover spreading. Alexa Fluor is a trademark of Life Technologies Corporation






