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AZ R T2 400 VEG Rk &, 7 F 3 4E R A 2 RN Z IR T 5t XAt a9 4
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Study on the Effect of Different Sorting Methods on Cell Energy Metabolism
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Abstract Seahorse extracellular flux technology is used to detect metabolism and its regulation from an
energy perspective. It has good application prospects due to its advantages such as fewer cells and real-time detec-
tion. Optimizing sorting parameters is essential to ensure the isolation of high-purity and high-activity cells. Taking
CD4" T primary cells from mouse spleen as an example, it was shown that there were no significant differences in
reactive oxygen species between MACS (magnetic activated cell sorting) and FACS (fluorescence-activated cell

sorting). However, all parameters including mitochondrial membrane potential, ATP production and spare respira-
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tory capacity of CD4" T cells from FACS showed the down-warded trend when compared with CD4" T cells from
MACS. This indicated that MACS caused less damage to CD4" T cells in terms of cell energy metabolism com-
pared with FACS. To investigate the impact of FACS, this study delved into sorting parameters. HEK 293T cells
and Jurkat cells underwent sorting using both straight down sorting, varying voltages (700 V, 2 400 V, 5 000 V)
and stream deflecions (35%, 70%) in the Moflo Astrios®™? sorter. The findings revealed that straight down sorting
had a lesser impact on cell metabolism compared to sorting at different voltages. At 5 000 V, the cell metabolism
exhibited a significant difference compared to both the 700 V and 2 400 V groups. Different stream deflections had
no significant interference to the cells under the same plate voltages. Thus, MACS is suitable for conducting energy
metabolism experiments with mouse primary CD4" T cells, while straight down sorting is preferable for FACS ex-
periments focusing on energy metabolism. If sorting by charge mode is necessary, it is advisable to use a voltage

value lower than 2 400 V. The results of this experiment provide a data set as a reference of sorting conditions in

energy metabolism experiment.
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HApyuER g &, R ER TNk B B4
Moo BEBRVFAERAETTE . AR A ERAK ., ridkal
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FOR (CFRRIRGE )BT 26 2 (Rl , wT DA
S BORURLIEAT 2 S 80001 1, AR Al NS4
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SRR e AR T 4ERF AR TR D RE AR L e
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AR IE I AR A 7= A ATPUMY, 2 3 Rl i 1 28 1Y
FEA R i, SRR AT DL ) P Y I A B O T
KA G e AR M AR R, T LAV £
Kk A a5 M. I NTOGEORTT, 4t
(1) 7772 /2 83 Clark S FE ARG I 2 b A4 8 A1 10 1),
{H1Z 5 vkl s Bk U4, Seahorse XF(extracellular
flux) B ARMRFCRE AU AT R G5, (7] A I 4207 #E
1# % (oxygen consumption rate, OCR)F1 g /M 14 iH
K (extracellular acidification rate, ECAR), 7] PASZHf
XoF B J2 T A0 LR AT e B AR I 4, AR K BRI Tk

magnetic activated cell sorting; fluorescence-activated cell sorting; reactive oxygen species;

H R 4 R i 1) oK U3, D9 AR 4 i er il S it 1 AT
RetE. XFEORTTCAN A T-4ife. Bz, X4
MEE R AR S JRACRIER AR I, @
i B I o kP IR A H AR B R, PR ar ik T
TR 1% S5 A 1) I I 4 E 2L 09, ZHANSE R
T IE Al SR R G P M I /N AR sk /D R BB 2 1) T4 AR
A, R AR, B3I R E
PIE R, RS T e EAREHR R Tk . ik
AR, AR 43 5 =6 40 i e = A 1 52 i it
LA HRIE

ASCUAHERFANR AR S Al N SR BECD4 T
AHf, LhEt Aok 7 SO0 R i R AR A s2 e ,
SE HEE A TR 7T 1 i 07 5K, I B DU B 20
HEK 293 T4 ik A1 40 i Jurkat 40 SR 51,
W EIEAS AR FE RN R — fRde H T A [0 3 3 n
FLEAT S, DUIASRAS & T AR R Il e v =X 2 e

1 M55

1.1 ##
1.1.1 #mf.  HEK293T4iE R . Jurkat4lifitl & KI5
T K 2 T = 2Bt

112 S¥sh#  C5TBL/6S R /N N6~8 414,
T % T WL K 52 25 Bt S 56 30 4 R O SPEIG R 0 34
B, AR FLA WL LI S AR ARG B A 2
R GEHE S ZJU20240081).

1.1.3 X7 PBSZZ M (E607008-0500) RPMI-
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164055 77 W (E600028-0500). DMEM( = ¥ )33 ¢
7 (E600003-0500)~ 452 Jifi 4 L3 (E600001-0100)
e A A TR (i) B AT BR 2 ) 5 fige g 4 i
THALIR (C0203). HHE R -HHERIFM(C0222). £
BB IA T (C0312). ATPHK MR 7 £ (S0026)
W H EilgE s REMBEARE B ERAR; BCAK
F 5 B A MR & (2020 1ES76) 3 1 UG IR 577
B (50101ES01) JC-1 £ RifAR JIsE i A7 A il 1k 77 &
(40706ES60). RIPAZARIE (20101ES60)I [H 28 &4
VIR (R BB A R 204027 (R1010)
B b ZEE R A R A7 5 Hi7h B IMag™ CD4
WEER [GK1.5](551539) A A 7 4 A= VR By
HIR AT B/ R CD4m 20 HT[GK1.5] (110670001)
T WL IR BRAE R 256 BR A 7] 5 2k s 77kl
RFEE (103015-100) XFA: BTG (103576-100)-
XFAZHER (100840-000) XFHi %) BEVA K (103577-
100). XFTA B ER W (103578-100) XF24 % Fl iz
AW (103579-100) XFe96HR £ 4 A4 g 1% 77 4k
(103792-100)14 F LA I /R VAR GIRA A ;
AP IR AUT A ER (B53230)0 [ DL 58 2 JE IR
HHEN)ARAF .

1.1.4 & Wi)15rikZLBD Cell Separation Mag-
net). I iE1X (Beckman Moflo Astrios®™). it
7M1 (Agilent ACEA Novocyte™ i Beckman Cyto-
flex). KR Z DHE1E{% (Thermo Varios-
kan Flash). 20 s &EAQU 73 11X (Agilent Seahorse
XFe96) K T Wil KB 2E e AL HE AR P& .

1.2 753%

121 RMREEmin s & 6~ /N, fEH
ISR ZH 2N, BT 25 T4 PBSZR Ml (135 77 L
w5 )9 E 2 RN 200 H SR AR L
JEE R M B, T AR50 mLES OV b BA0M400 X g
5 min), 7 FIEWR, fE40H A IS mLAL 40
i, VK B 2R 15 min, 2500 (400 xgv 10 min)JliE
Y1 i (15, PBSZE i S B 41 M, AT 5 225156
122 #mfe3EiRAobi  HEK 293T4HHERE 3 710 cm
REFRM, M i ADMEM & 38 (R N 10% 16 4+
MIB@VAN%TE 7 =8 2], & T37°C. 5%
COMEIRIEFEARH . AP AL, FHPBSZZ i &
FEREEIR, WFFPBSSMIR, P 0.25%)#37 °CiH
143 min, 5EAREFRRLZ I EHAL, B50(300 xg 5 min)iiT
JELNA, PBSZEMIR E BANME, T 58250 Jur-

kat5 77 710 ecmE5FR ML, MLAH I APRMI-1640%% 7%
TR RN 10% 6 245 LT (/)1 1% 55 & 5 R IA
W, BB T 37 °C. 5% COfHIRE I M. dHius:
A2 15 mLELEH, E.0300 xg 5 min)JliE 4,
PBSZZ M B B A, BE4T 5 SR .

123 #zkiE BI040, SN 50 pL IMag™
CDAREER, 18415 VK _EW% 530 min, 1 mL PBSZE ik
Pk, WS35 i 58 FIRB8 min. 77 FIEWR, A1 mL
PBSZE M 24l i, FEIRTERE S 58 B F 4 min,
HE 2R, B4 FEUT 40M, K H B AR
PBSZz M, #E4T 5 4505

124 AXoE (1) BUx10"M4ife, EE7E100 pL
PBSZEMRH, AL I 3 pL CD4dt btk
TR A5 E iR B30 min, 00300 xg 5 min), I
JEW, 1 mL PBSZEMK B B4 £ 110" /mLik % .
(2) /i ZERE ik Moflo Astrios®™ T #lL
Ja, 4100 pmBEHE, 18730 B ok TARR (1
JRR +800 WL #HIR ) HBEAT Y B AR IE X ZR i 4%, 56 %
BOBHER . 5 RECERI . 0 W4 N E Intel-
lisortTH i 56 BRI LB IR AT, Jr i 485 500k FH 4 7
(purity) 230, d HHE SEIG I, T3 15 B ik B &
18, AAS N 2 e A5 3 (SDAL), il HL 433445 (700 V.
2400 V. 5000 V)AysEEGaa , fn e s 56 20 [ e
YA (2 1) VBRI L SIRAG I, AN G IR A
7E700 V. 2 400 V. 5 000 VEAET 251 AR I H
35%F170% K25 4H

12.5 BCAZ@REN % (1) BLhlbrE A TR
T 42 mg/mL BSAFRHE i FH PBSZZ MW BUM BE 12 000+
1400, 1200, 1000, 600, 400. 200. 40F10 pg/mL
LB BCHI BCA AR : SOMRFR B BCAIRGT AR
TN VAT FIBCARFIB, 785 &H . (2) fill &4F
AFFMA: B> 1041, TIA150 pL RIPA AR,
e 2R G, B0 (14 000 xgv 5 min), B EiE S .
(3) PRFLARG I 5 35 - B 25 pL Rk EREAS i A 3]
LR, £:FLINA200 uL BCA TAEWR, &30 s78
IIRA] . F ALK, 37 °CHF & 30 min, A HI 2 =R
Ja , AR K2 RSB AE 562 nmi K 4b
DI FE (DYE, TR IR

12.6 ATPA=#m7r % (1) FLH ATPERE S FIATP
I TAER - W ATPAR VA ATPARS I R A B
0.1+ 0.3+ 1H13 umol/L 44N £ F; K ATPAS I
FFE 1:9 LU A5 I AT PAS I3 7517 % Y I 71 AT PG T
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YRV (2) H2x10°/N 4 g, H58:1200 pL PBSZEH R H,
200300 xg+ 5 min), FF_EIE, I1A200 uL ATPAS
UM, TR TS, B0 (12 000 xg 10 min), B I,
22 BCAVEN € i RS, R vhe b AR AR 23 i
FATPEC I TAER H, H AR KA Z e
AHEA 2 R AR A

1.2.7 LAERBEELLEN F % (1) BUSx10440
fifl, HEAE 500 pLAHM R R . (2) FLfIC-154
TAER - BUS50 uL JC-1(200%) I 8 mL#E4l/K , Jil %Y
P 7o VR IR AT IC-1. FRINN 2 mLYe B 42 M
(5%), IRZIEPAT . (3) BCH| JC-1 44283 (1%): 1 mL
JC- 14 BB (S INN4 mLFatiK, ARk E 4%
. (4) 9UAE A N 500 pL JC-14% 6 T AR, Hi
{RVE %K, 37 °CHE B 20 min, 2500600 xg+ 3 min),
7+ FIEW, EARIRUTIE H NS00 pLYgs 2 i, i
ek Ja G g i A, U A A B AL .
12.8 FHEKFLNFH (1) BEMES: REHEE
AT, F T 55 2 4% 1:1 0007 DCFH-DA, fii
FLLRE 10 pmol/L; (2) B 1x104N4HJ, I 1 mL
FRREUT MOPRET HEAT 252K, 37 °CH¥ & 30 min, &EB%S min
HEVRS); (3) FTE MG EE IR S e 2 i), il
I3 EATUAS I

129 @& EREARN T E (1) ERATIR,
XFe963% I 4 Bk R R FL I 200 pL G B K, BT
37 °CTECOLME IR IE TR A /KA (S5 4 R TR K B
P SEARFR 37 CCTIAAM XFRIHERR ) F 0.1 mg/mL
% B B VA OE X Fe96 21 i 13 95 M AT AL 1 (52
MR LR 2 BER G T 1 h& ). (2) B
K, &I A R 4k 77 REi L CD4” TAl R AT
PRMI-16405¢ 215727, B50(300 *xg+ 10 min),
3BTRS U A 200 T 1) 5 A B R (93 BT RS I A
1 mmol/LAFHEE. 2 mmol/LAZ BEAZA110 mmol/L#i
HWE, pH7.4). FHRS*10°4N/FL%E, HL180 puL CD4*
T F P 2 TS0 EL 4t ) XFeQ6 A L i 7, 50
(300 xg- 5 min)fF4HMIITRE, K AEEFRtUICE T-37 °C
T COLMMEIREE IR T, | hiy BRI . 3R £E 454t
BRI ZG LA ISR i 157 & (1.5 pmol/LIE
#. 025~3.0 pmol/LAFHEEGT]. 0.5 pmol/L A il /i 5
FA). (3) BFRE: REZIHES)3 min, £33 min,
HAIRAIR I IR 3UK; IMANEBE R GIEA] 3 min, £
I3 min, BRSNS IR I ARG 5 TR S
3 min, K3 min, 5 IR SR B3, IO

il /B0 R 2% AJE VR 213 min, £33 min, 58 IR ST
IR

(1) SEEAT 1K, H A AR L5 5%
43 3% J5 P HEK 293T 4i 2 Fi7E % 10% FBSHI
DMEM & FE £ 7804, LL2.0x 104 /FL% B B b T
XFe96 4l f 17 7R 15 9% . XFe96i% B Hfi Bh AR
LI 200 pLIGER K, JECE T 37 °COt CO IR 5
FRAF TR KA (T3 24 R R T B 7K B e SR AR 37 °C
TRARIRLAER ) o (2) SEBR R, 20 B s I 2 46
AL I 50 AR IR (A3 TR IR 77 7] L), 4
180 pL XFZ3 A Iy, 405 SR R08CE 137 °C
TE COLAEIREFEF H, 1 hy _EHUAS I . A [A) 7E BR 4
RN 24 L AR I N 2R e 77430550 & (R 7 8 L )
).

LRI 1R AER TAERICDA TAI. S2X4 K,
W 223 3t X e AXAS ] S 58 2% A 43 3% 5 1Y) Jurkat4H
W13 R LE S 10% FBSH PRMI-164085 750, B0
(300 xg+ 10 min), 3577 & 4 i XF 73 A ks D
(AR I BC 7 [ 1), 322X 103N /4135 2, B 180 uL
JurkatZH B2 Ah 43 7 2 60 4 1) XF AN MO 5 72 AR, 55
(300 xg+ 5 min), {EAHHIYTIE, 5 20 Mo =5 = AR B
37 °CECO.MEIREEF=M H, 1 hy BRI . i8]
FERRE BN 25 FL AR N 2 ki 4R 1R 5 & (FE 5
wEIF ).
1.2.10 AXoA#m 7% ACEA Novocyte™nk
Beckman Cytoflexifit s B WL #2 J5, #r s
J7 %, 13T FSC-A/SSC-AXUZ i 5 K8l 52 H bR
i, QI FSC-H/FSC-A B I P8 s s g A B, HERR
FEYNM , 8T e AR T S8 B B AT 5 H AR A
W . R EROEHE S5 A K BUEL,
I AT AR 5 (565 S5 BE, ZbT H v M UK
JC-11E 1E 1 SR A N 23 B8 B A8 2R R AR JE it h % 7k
BEY, BEVEIH O ORG, SR AL TR
JC-1 R BB LA AR T A AE T s v, B Ak SR HE 4%
. AT LI 20t 5 65 /4R 6 5 1Y
Ll 5] 167 e 2 R AR 2 WA R B, I W A A i L A5 1)
1k
1211 SitFa® U045 K H GraphPad Prism
908 HEAT /0T, *P<0.05, **P<0.01, ***P<0.001
NERAG R L AR H NovoexpressHll
Flowjo V10T 73 #1. Seahorse%i#i K F Wave 14+
HEAT 0T BT B R Fis ¥ o B ARER I 45 5
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2.1 Seahorse XFIT EZ5KEHE

TERHE T ARG DL R /P 2 ARG
GAYEHTT, v DASRAS 4 M i SR b PP IR d5 R IR
B RRIIARNE VIR . ATPA A % I A AR 45

EE S SE S Y RN R SRR b N S RSB 3 i
WP A 1 ZE A

2.1.1 CD4' T#4mftxi&E FCCPiRE  7EAHIFCD4" T4H
MR, GBI FCCP ¥ B IR BERAE (0.5 umol/L .
1.0 pumol/L. 2.0 pmol/L. 3.0 pmol/L). 1 1ARI

(A) B)
150 ns
-®- 0.5 pmol/L
80_ ek
-& 1.0 umol/L
- ns
é 1004 =& 2.0 umol/L _ 60+ * *
E 3.0 umol/L - ns
a = 40
Q
g 50 g
o) ~ 20—
Q
]
0
0 T T T -1
0 20 40 60 80
: : —20 T T T T
Time /min
0.5 1.0 2.0 3.0
FCCP /pmol-L™!
=¥ 0.25 pmol/L ok
500 300 ns
-0~ 0.5 pmol/L
400 - 1.0 umol/L 7 o o
> £ 2007
= -+ 20 /L b
E 300 pme 3
g g sk
< ~ 1007
” 200 é
Qo
100
0-
0 T T T T 1 1 1 1 1
0 20 40 60 80 025 0.5 1.0 2.0
Time /min FCCP /pmol‘L"
(E) (F) .
400 = ns
800 *
-o- 0.5 umol/L ns ns
1.0 pmol/L g 007
- 1.Upumo ‘=
- 600 ) £
4 =&~ 2.0 pmol/L =
; &
g 400 =¥ 3.0 umol/L 6
< o)
o
Q
© 200
0 \ : 05 10 20 30
0 20 40 80
FCCP /pumol L'
Time /min

A. B: CD4' TAIMFCCPIKERALEE . C. D: HEK 293T4NFCCPIR AL L5 Ko E. F: JurkatZHIFCCPIKEEMR AL . AL C. EJySea-
horse FAEMEATLL I, By D\ FHLRAAIPAE AL G R . ns: ZRARTE . *P<0.05, **P<0.01, ***P<0.001, ****P<0.000 1, n=3,

The optimization of FCCP concentration in CD4" T cells (A,B), HEK 293T cells (C,D) and Jurkat cells (E,F). Figure A, C and E mean oxygen consump-
tion in Seahorse experiments. Figure B, D and F mean spare respiratory capacity. ns: not significant. *P<0.05, **P<0.01, ***P<0.001, ****P<(.000 1,

n=3.

&1

SeahorseSZI R EIFCCPiR EXTHEK 293T, Jurkatf1CD4" TZRAEHI S0

Fig.1 Effect of different FCCP concentrations on HEK 293T, Jurkat and CD4" T cells in Seahorse experiment
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1B)fi7~, FCCPIR EEAE2.0 pumol/LAS IS, £ b 44
Wi 2B K, AR T Hodth 3ANSLIR 20, 7 4E W3 22
5t (P<0.05, P<0.001). HMHEH, CD4™ T4HM 1) i
FCCPR % >42.0 pmol/L.
2.1.2 HEK 293T#@mfeiiEFCCPRE  7EMIFHEK
203THIAN AR T, MR FCCP s B iRk E 1A JE
(0.25 pmol/L~ 0.5 pmol/L+ 1.0 umol/L. 2.0 pmol/L).
W E 1CHE 1D/, FCCPIREZE 0.5 wmol/LA&
IF, SRR AT i 5 A R, AR T A 3 AN SR 2
AR B3 7 5 (P<0.01, P<0.000 1). H136H], HEK
293 T4H i i i FCCP#K 5 240.5 pmol/L.
2.13 Jurkat£e R EFCCPRE  {EAH A Furkat4i A
Bw T, SR FCCP Y B IR FE RS (0.5 pmol/L+
1.0 pmol/L. 2.0 pmol/L. 3.0 umol/L). 44>52464H
P AT 3RAF Jurkat 4 i (1 2R A4 B K SEREAEL, M ATk E
1o B R, Jurkat 4 i () 5 3G FCCPIR £ 4 1.0 pmol/L(
1IEFIE1F).
2.2 MIRFRITCDS THRRES ISRV E IR
CAAS [F) R R A5 B0 1) ATPARTEE SRR A2 R
fERLU(relative light unit)ffill {EbRfE Hh £, 0 2 7] 2
AU R PEAR DG, AHOC R EUAE 0.998L | (] 2A).
W VTR RIS I CD4” T4, HATPSE A
(0.239£0.011) pmol/L, ¥zl (i H1 % 2 400 V)4l
LI CD4" T4HAE, H ATP 5 74/(0.204+0.006) pmol/L,
P A] LA R (IR diR R 2 400 VYRR REER I, CD4*
THHMI N ATP 3 & 12 3 FF{IK (P<0.05) (K 2B). Wik 2C
FioR, M REERS: It 3032 (Imds FL 2 400 V)2lifh
(1) CD4" THHHY, ZR0 A JIEE HL A7 (2 3 P2 AIK (P<0.001)
CD4" THIMIE PR 77 AER R, 3 E P
KT 3E Z 5 (K 2DFIE 2E) . J&F Seahorse {4
W77k, ik (mdk LK 2 400 V)Zi4k 1) CD4" T4H
i, JLAHM N ATP G B AH O SR AR AE -5 2 0 1R 7 I8 fih
B A AT R BRI 3 AR (P<0.01)(EI2F~#2H) .
2.3 HEHERGEEREREN
2.3.1 14k /EITHEK 293THe RS #em Wl
KISAFIE 3BT, INHLZriE R0 (700 V. 2 400 V.
5000 V)5 A In 73520 (SDYXT G, 44k HEK
293 THH i 14 K FAFAE B35 2 7:(P<0.01). 5000 V
SO A 5 700 VSZ I AR LE S PR SR B TR e
5 000 VSEEA 52 400 VLG HAH EL, 16 MK
ETbRE . 2 400 VELEGZH 5 700 VRIS ZHARLL , 3
AT EHEZSR . HE3CHTR LR 25085 vl i,

T EL A3 AR 20 (700VL 2 400 V. 5 000 V)FHEAIN
F 3 e 4 2 (SD) 214k (1) HEK. 293 T4 i 36 28 4 it
FLA7 S 2 PR AIK (P<0.001), {H 7336 I AN [F) fl 4R H s 2
B EE X . BB 3DAIESERN 2, I =k
(700V. 2 400 V. 5000 V)4litk [\THEK 293T4H i AH
BT A0 43 AR 5 (SD) 2L THEK. 293 T4 i, 3
ATPH A A FEAE LA S BRI it 28 WP A 5 3 PRI
(P<0.01, P<0.001), {H733Zem AN [t H T 2 (B0 Zebir
AR IPIRAR TC 2 X . 5000 VEZIRZH 5700 VL
I ZHAH b, ATP& A G BB (E A AE 3 22 7
232 IRikw/EstIurkatfb EREI T A WEA4A
FE 4B/, SDSLZEGZH . 700 VELIRLL. 2 400 V5L
IRZHAS 000 VELEEZH 43 i ELHL, JurkatZH B iE 1 44
AR R 2R . B 4CHT R FIER 3508 v] i,
B2 A 2 (700 V. 2 400 V. 5 000 VAT A
i HL 3 g A5 5 (SD)ZHAL 1) Jurkat4H i, 28 A s
735 2 PR (P<0.05, P<0.001, P<0.000 1), 2 400 V5E
BG40 5 700 VUG AL B, 2ok 1A B e A TG I 2 AR
1k, 5 000 VSEZEGZ 52 400 VSZIG AR HL, dbiiA ik
HLALTE B AR, {25 000 VSZE4H 5700 VEzIhZH
FHEG, JC 2R IS L A7 A7 7 2 35 722 57 (P<0.05). H
KI4DFIE4EFT/R, 2 400 V23620 5 SDLIRZH A L,
ATPE A RS FEAA DA S 2oL A4 i 2% PP W {25 B
fiK(P<0.05), 5 000 VL5641 5 SDSLIR A L, ATPA
FRAH S S FEAR A S 2R A i 4% P W (B A7 7 S 25 AR 4L
(P<0.05, P<0.01).
233 RAMmBIEIFZGF A WESAFIESC
FT7s, VORI EL 43 )3 5% F170%0, HEK 293 T4 it
(103 P S K ST R R A s B, 67 7 [7) — 2H R % FRL s i
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3. *P<0.05, **P<0.01, ***P<0.001, n=3,

A: linear relationship between ATP standard concentration and RLU (relative chemiluminescence). B: effect of two sorting methods on the ATP produc-
tion from CD4" T cells. C: effect of two sorting methods on the mitochondrial membrane potential from CD4" T cells using JC-1 fluorescent probe. D,E:
effect of two sorting methods on the reactive oxygen species from CD4" T cells using DCFH-DA fluorescent probe. F-H: effect of two sorting methods
on the the energy metabolism from CD4" T cells using Seahorse. Figure G shows ATP-linked respiration and figure H shows spare respiratory capacity.
ns: not significant. *P<0.05, **P<0.01, ***P<0.001, n=3.
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Fig.2 Effect of MACS and FACS on CD4' T cells

R HIOEFRIVEAULHCDS THARPATPE E
Table 1 ATP production of CD4" T cells from MACS and FACS

7375 3K ATPE &
Sorting methods ATP production
MACS 0.239+0.011 pmol/L

FACS 0.204+0.006 pmol/L
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A,B: effect of different plate voltages on reactive oxygen species in HEK 293T cells using DCFH-DA fluorescent probe. C: effect of different plate volt-
ages on mitochondrial membrane potential in HEK 293T cells using JC-1 fluorescent probe. D,E: effect of different plate voltages on energy metabolism
in HEK 293T cells by Seahorse technology. Figure D shows ATP-linked respiration and figure E shows spare respiratory capacity. ns: not significant.
*P<0.05, **P<0.01, ***P<0.001, n=3.
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Fig.3 The influence of plate voltage on HEK 293T cells
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Table 2 Effect of different plate voltages on mitochondrial membrane potential in HEK 293T cells
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Plate voltage Red intensity Green intensity Red/green intensity ratio
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A,B: effect of different plate voltages on reactive oxygen species in Jurkat cells using DCFH-DA fluorescent probe. C: effect of different plate voltages
on mitochondrial membrane potential in Jurkat cells using JC-1 fluorescent probe. D,E: effect of different plate voltages on energy metabolism in Jur-

kat cells by Seahorse technology. Figure D shows ATP-linked respiration and figure E shows spare respiratory capacity. ns: not significant. *P<0.05,

**P<0.01, #**P<0.001, ****P<0.000 1, n=3.
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Fig.4 The influence of plate voltage on Jurkat cells
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Table 3 Effect of different plate voltages on mitochondrial membrane potential in Jurkat cells

P L ARIDS/ Y S LR TOLIRE ARG S M N LD S A A )
Plate voltage Red intensity Green intensity Red/green intensity ratio
SD 438 818.0+ 2 788.9 144 309.0+455.2 3.041+0.010
700 V 434 443.0+2 556.4 158 285.3+1 592.6 2.745+0.042
2400V 460 561.3+1 632.7 180 136.34£921.0 2.557+0.005
5000V 444 190.0+5 072.2 175 832.3+1 345.5 2.526+0.019
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REKL AR o H P B ARICAZHEK 293 THISKI S5 AL, BMIDZ Jurkat (5645 AL . ns: ZRARE. n=3.
A, B: effect of different stream deflections on reactive oxygen species in HEK 293T and Jurkat cells using DCFH-DA fluorescent probe. C, D: effect of
different stream deflections on mitochondrial membrane potential in HEK 293T and Jurkat cells using JC-1 fluorescent probe. Figure A and C are the
results of HEK 293T, while figure B and D are the results of Jurkat. ns: not significant. n=3.
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Fig.5 The influence of stream deflection on HEK 293T and Jurkat cells
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A: effect of two sorting methods on the mitochondrial membrane potential from CD4" T cells using JC-1 fluorescent probe. B: effect of two sorting

methods on the reactive oxygen species from CD4" T cells using DCFH-DA fluorescent probe. ns: not significant. ***P<0.001, n=3.
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Fig.6 Effect of MACS and FACS on CD4" T cells
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