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Functions of nucleolar complex associated 4 homolog in
activated T cells
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2 School of Basic Medical Sciences, Shandong First Medical University, Jinan 250000, Shandong, China

Abstract: Nucleolar complex associated 4 homolog (NOC4L) is a key factor in ribosome
biogenesis, and this study aims to investigate its roles in activated T cells from the perspective
of translation regulation. Firstly, flow cytometry was employed to determine the expression
levels of NOC4L in the CD4" T cells under different conditions in the transgenic reporter mice
expressing Nocdl™ ™™ Subsequently, the expression of NOCAL along with cell proliferation
was examined under Thl and Th17 polarization conditions. Finally, in vitro experiments were
conducted to identify the proteins interacting with NOC4L during the activation of Thl and
Th17 cells, on the basis of which the potential mechanisms of NOC4L were explored. The
results showed that the expression level of NOC4L increased in activated CD4" T cells, and the
expression of NOC4L was closely associated with the proliferation and division of activated T
cells. The in vitro experiments revealed interactions between NOC4L and proteins involved in
ribosome assembly and cell proliferation during T cell activation. These findings lay a
foundation for probing into the post-transcriptional regulation in helper T cells and hold
profound significance for understanding the activation and regulatory mechanisms of T cells.
Keywords: nucleolar complex associated 4 homolog (NOCA4L); helper T cells; translational
regulation; cell proliferation
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cells, Tregs)Fll'H # T 4 i (conventional T cells,
Tconvs) Gl 2, EERTE T AP R Z Ik
(T cell receptor, TCR)J3 sh A & #E4E AP, {H X}
F NOCAL eI LI T 4 b e AT 2E .
I F BRI PILG CD4™ T A #EIR
FNPLFHE AN M AN AN A . BSOS 4R
PR RNE S, IEAE AR 20 R i
N N O W o T B A ¢
IL-12., IFN-y BJ¥5S F 4060 Thi 4ijat>, 7e
HEALIG B FH A AR PN o S A 1) 20 L 62 vh A 4% B
SR, B Thi B BSOS 233 A 2L i A
Bt 8 IL-6. TGF-B (%S R4k
b Th17 #0H, TEAERPREME S I A B et
TR A e B U, sk, A
FERIITEAILIS T AU/ L&A RN, wld
CD4" T HMRTESESZ PRI, A0S T4
AL R A O AS RS, R AR
Ui FH S iy o 5 0 D R 2 4 B A A i F 4
L — ity 30 5 5 FE SO E B 5 1) TCR AL %A 5
LSRR N AR DR s S AR S, A 2L
— SR A A3 R G B BT T Y st AR ) T 2 T 2
HEAFZWCE SRR T — i) A, — B L
ok, WA GUERIREE D AR M T 40
AIGFE AR D2 A B s s i & e, (B
H BT B985 ) K 248 7R iE SR, PG 5%
J5 KAV BB AR B 53 348+ 53 R ik
AR5 R FF S 360 2 i SR 2 T ) Nocdl e
EE LIRS /NE, 83T mCherry 38 B/ AR N
THALG T 415 NOCAL By 761k LA & NOCAL B
WAL T Mg FE A8k, SR i BT v A
e T A stk #ih 5 NOCAL M E AR &
F1, MG NOCAL %Gk )5 Bt T 40
L M, R A A E B AT BEHLH .
F5T 45 5 BRI 2 R S A4 16 AL T 4 e )
REAIALI B RE T JEMmE , X LUJS 68 335 248 ) i

&: 010-64807509

AU S e R RS S YR R M B A

1R

L1 iRE =1
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/NEUE A b st B SR S Y BOR A IR ]
Nocal ™™ 3 Rz 45 /N L Fh AR S92 56 25 4 2 O
TRAF o /NI FRTE b R E B A Y E o i o
FrE R A (specific pathogen free, SPF)dir,
T sh Py 9: g3 2ot vh SR B il A Y 5E e
PR L SHEEQ/FATUES . SQIMCAS2021104),
1.2 EFZRKFH

RPMI 1640 555 . Ja2E 1L (fetal bovine
serum, FBSFBS). GlutaMax, MEM non-essential
amino acid, EDTA 4§ H Gibco 28] ; fHEHA K.
BSA W4 H Ameresco ZAF]; rhIL-2, TGF-Bl1 .
mIL-6. mIL-12 PL % anti-IFN-y (XMG1.2)lJ H
Peprotech /A 7] ; DNA Marker 114 F KA 4= LR}
H AR/ H ; BioMag Goat Anti-Mouse 1gG Iy
H Qiagen A w5 PREUR YL &0 A B/ = KA
A]; PMA. Ionomycin, Anti-FLAG® M2 ¥k .
monoclonal Anti-FLAG® M2 antibody . /)M K
IgG Wy H Sigma /47wl ; CellTrace Violet Cell
Proliferation Kit, FITC anti-mouse 1ICOS I H
Invitrogen; 250 TSI WA G I8 B A TA4EW)
INAEISEM; Anti-CD3 (2C11). Anti-CD28 (37.51)
g A BioXCell 24 w); i AL PerCP/Cy5.5
anti-mouse CD4, APC anti-mouse CD44., PE-Cy7
anti-mouse B220 . PE anti-mouse IL-17A .
APC-Cy7 anti-mouse CD62L IlJ H eBioscience 7
H] ; Monesin . FITC anti-mouse ICOS . APC
anti-mouse IFN-y 1 & PE anti-mouse CD8o 14 H
Biolegend 74wl ; J Al ] 35 : S5xLoading
Buffer (TaKaRa). Gel-red (Biotium). gt
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(Biowest); S0xTAE ## . 1xPBS. 1xFACS,
I<£L A0 LA . 1xPerm LA M2 4% PFA 25 i
ARSI FL] o A A AR e B 6 B AR
g a2 S A BR A wl s de i fb 1, 528
T K i A RTINS A
1.3 RXHERARLEENRERE

INEHARIS 4 FAA, RFRKEUM 5-6 1%
£ 1 mL %4 0.5 mol/L EDTA —44 (pH 8.0)HY
1xPBS %AW H; 4°C. 2000 r/min %[> 2 min,
Fik FIEW; WA I mL 2L R (1%), =
B2 2 min, 4 °C. 2 000 r/min Z.[» 2 min i
#E FW; A 1 mL FACS (1) E &40, ¥
FFRAR AW s FLHIAH L LAY anti-CD4 ik
T, A 20 pL FAAH Bk B 2 40 i
4 °CilEYEYe 4 30 min; fIA FACS & 1k4efa,
2 000 r/min &.0> 2 min J5 3 [ ; MIA 200 uL
IxFACS HEAIMIIIE, 200 HIEME I8 20
A/NE R, O A A SR
1.4 NREBARFOSNE M B LS M B4R 4 5

it P M B0 F VR R AR T /N R, /DN R
P 75 %3P0 /1 BRUAL T4 SRR
E/NEL, BT R ARSI, A3 B /N AN E
WSS FGNE, HETES A 2% FBS i DMEM
e RE SRR i B B R B D 18 0 ) B A
EFNR A, s 2 B T 5 2 15 mL
BT, 2000 r/min 0 2 min, 3 FE . B
AEANMIINA 2 mL 12T 40 2L, a5 iR 2L
2 min, filA 1 mL 2% FBS DMEM ¥ ik 5 & 2
Mo 1 Z46%, 2 000 r/min B5.0> 2 min, 3% E
T o 430 1) 55 A LA R0 Ik 5L 45 240 I T 0 G
A 800 pL 2% FBS DMEM I ¥k £ 4 ifl
L UEZE 1.5 mL EP &, BUEEK B
1.5 HEEEmRERtEeE

XoF DA/ B BALJFE B8 71 ] 9 T 45 8 B 1% 4k £ 240
MO T8, B 2x10° N4 E 1.5 mL EP 45
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Hr, fIA 800 uL 1xFACS 1A ¥k B B Ve 40 i,
2 000 r/min #.0> 2 min J53% FiE. F 1xFACS
VEE W TSC T AR S B IR B, HeHh PerCP/Cy5.5
anti-mouse CD4 (2.5 pg/mL). PE anti-mouse
CD8a (2.5 pg/mL)., PE-Cy7 anti-mouse B220
(2 pg/mL), APC anti-mouse CD44 (5 pg/mL).
APC-Cy7 anti-mouse CD62L (5 ug/mL). FITC
anti-mouse ICOS (5 pg/mL), H&E A 20 uL #it
EHRR, 4 “CHEHE 30 min. ReOZEH5
JIA 800 pL I1xFACS ¥ Vi 24 DL 1 Y
i, 2 000 r/min &0 2 min J5 3¢ i, BEM
A 200 pL FACS iR E &40, 200 HJE /i
1 U K BRIC AR LA K A0 s e, i A A
Gay IR RIS
1.6 HETFRE

FZRR 1.4 HR AT AR U Ik 25 Ak 2
AL, RN LEA TR R 3% 10° -4
iz 1.5 mL EP &1, A 800 uL FACS %
FEPREANML, 4 °C. 2 000 r/min &> 2 min J5
Fik B BT SR RPMI 1640 5841 57 AL
Ml &4 10 ng/mL )% EE(phorbol 12-myristate
13-acetate, PMA), 1 pmol/L %52 (ionomycin)
PA 1 umol/L FHEFE 2% (monensin) ) 41 it K+
B . BRI 500 pL HER AN, kR
37 °C. 5% CO, AN ¥5 3246 5535 3-4 ho

WA 1.5 mL EP A&, #5615 Py
TR, B 400 pL 4% PFA ISR
POE AN, FEADEHE 8-10 min, IA
800 uL FACS #RZ L[, 4 °C. 2 000 r/min
B0 2 min ZER B A 800 pL %A B
Saponin A Perm ¥ B 40AE, 2 000 r/min 5.0
2 min, 3% F. (A Perm 3BT AH N
Fi 1A B PE anti-mouse IL-17A (10 pg/mL).
APC anti-mouse IFN-y (10 pg/mL), && A
20 pL HEM, 4 °CHEOLYLE 30 min, JNA
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800 L FACS il Z 1445, 4 °C. 2 000 r/min
B0 2 min, FFE EWE. A 200 uL FACS #
WAL, 200 HJe B uERR 2 sran i g
PO R, o8 D 9 2K 0 A SRS T 400 i 26 ¥
1.7 CD4' T EE

Fe 1.4 TP R RIS BRI A 96k
LAk LSS, 43 mA 1 mL 2% FBS
DMEM i 15 35 5,200 H JE Je i 38 % 15 mL
BT, BUDR IR, AR IR IR &
AR E 2 3x107/mL. 4F 3x107/mL /~2i i fin
A 2 pg anti-CD19 #i/&, 1 pg anti-CD28 (5[5
2.43) LIRS HI4E 4 B 4N A1 CDS™ T 4, 4 °C
WEOEHERHFH 30 min. $REFTHERBEEE, AR
JfI I EL Goat-Anti-Rat BEER, i 1x10° 4~k
R 5 2 mL #EER, A SEAF Qiagen beads
wash buffer 2 mEER, FREER (stem cell) W ffH %
R, Fr 2 I, R 2-3 W, B — KA 2 mL
wash buffer F B MR, HUTE 4 *COKFETFH . 2H
MSHARmRELS RIS, MAKREES 2% FBS
i) DMEM #5732 5555 1xPBS b T Eif31VE ) 41 i L
2 kYLt 4°C. 2 000 r/min 2.0 2 min, 32 1
&, A 2 mL Qiagen beads wash buffer & 4l
fi, 200 HIERLE BRIk,
HIENRAIE, 4 CCHER I E 30 min, WFH 4
i IR BRI R R B, W B3, 200 H E R
JEE 15mL H.L0EH . 4°C, 2000 r/min &0
2 min, #% F#E. LA 1 mL 2% FBS DMEM 1%
FRILFE AN, KA RN ER, BTk
S e A b B 0 i ) A 2o AR 38 T AR T TR R i
GHEAT, JF H IR R A AR Y T B4R
I = ek R R KT
1.8 {K5M CD4™ T AR 1L

PEHT 1 d sk 24 FLAR, F 1xPBS i Bediik
anti-CD3 £ 2 ug/mL, anti-CD28 £ 1 pg/mL,
FFLINA 300 L, 4 °CHFF SR EH 37 °CIFH
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2ho M\ 6-8 JEIHA I /N ERAM R Ik T 8% e AR S
F| CD4" THIHE, MA 5 mL 1xPBS H &40,
4°C. 2000 r/min .0> 3 min, F FiF. A 1 mL
RPMI 1640 5¢ i3 3bE AN, THEUR ¥4
L % % 1x10%/mLs

435I EEHl ThO, Thi, Th17 BYZ0H o1k 4%
PR BREFRIE . Tho RIS F2 7 : RPMI 1640
SEAREFEILATIIA 200 U/mL rhiL-2; Thl FZiff
BFEW: A 5 ng/mL IL-12 Hl 200 U/mL
rhIL-2; Th17 RIS : RPMI 1640 564
FeFR 5 20 ng/mL mIL-6. 0.5 ng/mL TGF-B #l
10 pg/mL anti-IFN-y, BR824 fLAkH ) PBS
W, BHALIA T mL AR AR RSB N
RPMI 1640 5535520 & 20 pL (2x10°)f] & 41y
YHf, BRI FERME RSB A
37°C. 5% CO, A Feptivh B e, Holal 4 K0
SEANNEL, A M FEE REASLEY S A FL L FERMIET
fE AR AR TR . 5—6 d JellcdEdni, Bub
ERAr A T e e, AR ER 1.5, 1.6
FIYe e ik, JeesRin CD4 41, FYLanigA
F IL-17A F1 IFN-y. 2 J5 ) F i 4 f {343
RIS [] 355 % 2544 4 L [~ TL-17A F1 IFN-y
43 IO o K TR B AR A M A, FRECER
W AT e T E .
1.9 REHLIRIE

WA E RS R T 15 mL &,
4°C, 2000 r/min &.0» 2 min, 2 EiF. iIA
10 mL PBS, L TFHEIENRS], 4°C.2 000 r/min
B0 2 min, FELW, R 34 K. AR
JEBC7x10" N4 F 1.5 mL EP45H, 2 000 r/min
B0 2 min, 32 B, A1 mL 40024 i
B, vK FZ24# 45 min, 4 °C. 12 000 r/min &
L 15 min, WHEEHA FIEE 1.5 mL EP & .

2 MR A) Anti-Flag M2 Affinity Gel,
WL HL 40 uL VKV EP &, FHA 1 mL TBS
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SEMFUE S SE FIBERE Beads, B0 RMAHIRAIG,
4°C, 8500 r/min &[> 1 min, % b1, &R
3-4 W MASRRBEER B3, HEIRGRE
RAT, 4 CEF LK. 4 °C. 8 500 r/min &>
1 min, % B3, FMA 1| mL TBS %,
PHRGHIRIRE], 4°C. 8500 r/min #.0> 1 min,
5 b, EE 34, A 40 uL 1xSDS [
FEZZ W, FoAMIRA), 95 °C/KIRAE W 7 min,
MEIRGIRS], —80 °CLRAF -
1.10 Western blotting #& ;|

1.8 HREU R RS YA F| SDS-PAGE
BERCHEITHLIK 73 85, %% BT PVDF I, 5%/
BRAWREIREA 1 h, A IXTBST P 3 Ik,
Y 10 min, HNA B UM —$FH monoclonal
Anti-FLAG® M2 antibody (1:1 000), 4 °Cii & 1t
&, NI IXTBST % 3 ¥, HHK 10 min, A
A MR E AR Y AR I P E R 1gG
(1:2 000)Z= 17 1 h, 1xTBST ¥E¥ 3 UG, N
AW, AR RGN B i,
1.11 5R

LUK 45 o5 i SDS-PAGE BT A 50 mL
BEW T, MCEFERRIR L, ZEHEPES) 30 min 58
A 4 °CoKFHEhid s FEsif e, fIA 50 mL
30%Z W%, FEiRFESh 20 min YR EFEWR; FE
30%Z. T, fiA 100 mL ddH,O0 ¥k 5% i 2 0%,
FIRPE D) 30 min; 32 ddH,O0, JA 50 mL 4R
PR (1%), Fi3ES) 2 min; 7 LK,
FIA 100 mL ddH,O, FiE#EZN 1 min, EEE
W1 RLALBRIR R HOR ; 552 ddH0, A
50 mL ARG (1x), EHEFES) 10 min; FF LYY
W, MIA 50 mL ddH,0, ZiR#%5h 1.0-1.5 min
(AEHEE 1.5 min); F#2: ddH,0, fiIA 50 mL
YR, FiRAES) 3-10 min, HEHI L
PRI E & AR AWR, A 50 mL
YL (1%), FAES) 10 ming FFRRYLA
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1L, fiINA 50 mL ddH,O, =i4%5) 2—5 min;
BRI 5 A EE L AT CFE ddHLO R s IR AT o
1.12 RS

TR BRI Flowjo 10.4 #4:5¢
B, EEge it Y18 B GraphPad Prism 9.3.1 # {4
SEAL, B R 25 50T multiple t tests 2 5
tRr BT oM . LI T 3-6 IRFE R . Hh
&K P<0.05, 2=57E#; Lk P<0.01, 57
e @& 0% P<0.001, 273 8%,
wexkfP R P<0.000 1, ZRWMHEBEE. EAMK
Tk 25 L 4 B 4 BT 4 BT B Mascot B8
MaxQuant, K575 21 (9 5T ik Ficds 5 2o A b i 3
IR BRI T IS, DATRUIARRAS v (0 2 R
R E R AR IKBILEE R, 1HER
A A A A E A A XS B (emPAT) . AR 4%
score {H (score>2), unique KE:>2, PLAAKEBLHY)
expect {H<0.01 &t & & 2 BATE. ZJaHit
XA i, HIBRIAZESE beads ATHE
B, e EE LA AT A8 5 NocdL ££1EAH
HAERMENR, &EHTESEATEARE L
b A ek, A5 SRR ROR

2 HZRE5OM

2.1 NOC4L 7£ CD4" T #1 CD8" T #Aptih
BREBFRIEKT

HWFFEFRY] NOCAL 75 e 235 U i i |
P AR B g S R A A T, AR g o
SeREll T NOCAL TEAS[W] bk 0 40 e 7 B H 3%
HRIKFo SEREFIIAE T Nocdl™ ™™ BAC %%
RPN, 7EIZ/D B i mCherry 2808
(1A L] 42 2 e NOCAL 132351, 2EHL 6-8 J&
)5 Nocdl™ ™™ /INER, FREC/IN BB Fn ik
g5, A 2 AR S S0 AG: D LR Rk £
B Zffil . CD4" T #fiffil )2 CD8" T 4 i mCherry
WEE 5 e, 4R EMS B I,
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mCherry 7 CD8" T il CD4" T ZJifg vh it 2 157K
WA E (1) UEH] NOCAL 1A [F] 34k B 41 fifd 31
B R RIBKEARR, 76 CD8' T Ml CD4" T 4
JifL oA B B R R R KO

2.2 NOC4L fE7E LB CD4™ T AR RiE
KIS

CD4" T YR s R F 2P H

MR N A R A EZEER. I
CD4" T AR DR 56 RAEH 56, ik
FET RAM ST 43 BRI T NOCAL TS Fig
L) CD4" T 4 iRk AKF- . M 6-8 JEl it
(5 NocdI™ ™ /I B N 3R BT R itk B 2, 2
B LT/ R =97, =N 11 D = W ) R Y& 54
WK 4 CD44"CD62L"°CD4" T 4 fifs il
CD44°CD62L"CD4" T 4ifii*h mCherry [°F14
POCTRAE . R K, ST AHXE RSN

CD44°CD62L"CD4" T 4iffu#Htt, mCherry 7E
THALEY CD44"CD62L"°CD4" T #iififl F2 ik /K P35
(E12A). BbAh, diE A=K T mCherry 764k
JEMKELLE ICOS™CD4™ T 41l ICOS CD4™ T 41
ML b B R, KB mCherry IR TR
KR ) ICOS'CD4™ T 4 ifd rh 2 a5 3 38
(1 2B). DA 4535 NOCAL 1Ei&{b ) CD4™ T
AN A /KRR, NOCAL ST is Akt 4n i
A BT N2,
2.3 NOC4L Rix5FLE T HAaHIEE
REHEX

CD4" T 4iJifg F16 i) TCR ZEFENC RN P 32
SRR S A HTERNEUE TS A, DT ST I 4
L ER 9 35 5 T R[] B 5 B T 4iie Ty
£k, T RE % Do AT S i X6 S ) 7 D 7 A
PENE . AN, fE T g et B, T 4iffe

1 #&7 NOCA4L 7£ A< [5] itk B 4 Bt 7 8% Fh B R X 7k

Figure 1

Detection of NOC4L expression levels in different lymphocyte subpopulations. Mean fluorescence

intensity of mCherry in CD4" T cells, CD8" T cells, and B cells from spleens and lymph nodes (LN) of
Nocdl ™™™ mice at 6-8 weeks were detected by flow cytometry and make statistical analysis.
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2 NOCAL EE LR BB RIAKTIES

Figure 2 Expression level of NOCA4L is increased in activated CD4" T cells. A: Mean fluorescence intensity
of mCherry in CD44"CD62L"°CD4" T cells and CD44°CD62L"CD4" T cells respectively from lymph nodes
of NocdI™ ™™™ mice at 6-8 weeks were detected by flow cytometry and make statistics on the data. B: Mean
fluorescence intensity of mCherry in ICOS'CD4" T cells and ICOS CD4" T cells from lymph nodes of
Nocdl ™™™ mice were detected by flow cytometry and make statistics on the data.

PR AN KR 43 406 F e o A i o3 Al i ia o2 2 ¢
LY, —SPE T 40 ris i CHE o FE 4t i
2 BB RN A 2T, Jrh— 2 T 2 T S
SETPURIR RN, S T A Z S
LAY, AT R TCR FPMFEAS S
DA A R F A 2 A5, XA RS2 2 Bie i
UGG B T 200 o8 - e 4538 1o 1k S e T g
K, T E—40 NOCAL 78 T 4 is kit
FEAFEIRERIE, DA Nocdl ™™™ /N B IE Ao M
WELLE T E RS CD4™ T 400, WK cD4*
T s SRR ) ts CD4™ T 400
FIEG . 250 R I E EARIR CD4™ T 412y 5
SR ELAIIEE 80%, I CD4™ T 4iiey
&L CD4™ T ALY 85%. K & H2 5 21 1% Ibk B2 41 g
Sy 57E ThO . Thl & Th17 4004k 56040 F B 5%,
ZJ5 R 53 5K ZE ThO . Thl #1 Th17 2
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MIAAF T EFE 00 12, 24, 48, 72, 96, 120 h
J&i mCherry -34S0 3 Fifi 4H i 1 5 1) A5 1k
B ORIMAEREFR 0-72 h, fE1E mCherry™ Fl
mCherry" W REARAEL, X AT RE R i1 T 20 i i A %
PR35, e 71, NOCAL 72534
CD4" T A AXIFRAEL, F30R1S NOCAL &
FIRMETBIE T AN PRHEIEE . 72 h ZJ5, Tho
F1Th1 ZHffEH NOCAL By RIAFF IR S5, FIRERZ
H1 T S 4 R A3 A M A SR AR Y B, X
F NOCAL (WK yk /b, 1 Th17 4 il - NOC4L
BRI SRFF L2, nlREJE R T AT Thl7
YNfIGFE RN, 72 hJE KA A AR SR A T4
AR KT, X NOCAL Y7 5K Bl =2 48 i
(1 3), X5 LI NOCAL X Fibfk)a T 41
BTN IeHE, 3 H NOCAL £ AR 515
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Figure 3 Expression of NOC4L was correlated with the proliferative status of helper T cells. A: Naive
CD4" T cells were enriched from spleens and lymph nodes of Noc4I™ ™™™ mice at 6-8 weeks, CD4" T cell
enrichment efficiency and proportion of naive CD4" T cells were detected by flow cytometry, the arrow
represents the loop-door strategy. B: Counting of lymphocytes obtained by enrichment, and cultured in ThO,
Thl, and Th17 cell conditions, respectively, and the change in the mean fluorescence intensity of mCherry
was detected by flow-cytometer at 0, 12, 24, 48, 72, 96, and 120 h of culture, respectively.
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Figure 4 Detection of proteins interacting with NOC4L by silver staining during T cell activation. A:
Proportion of Thl and Th17 cells produced by polarization after 5 days of culture by flow cytometry. B:
Detection of FLAG protein expression in immunoprecipitation products of resting CD4" T cells, Thl and
Th17 cells. Non-Tg mouse lymphocytes were used as a negative control, and Plate-E cells transfected with
the 3xflag plasmid were used as a positive control. C: Detection of proteins interacting with NOC4L in
immunoprecipitation products of resting CD4" T cells , polarized Thl and Th17 cells from Noc4l ™™ mice
by silver-stained. Corresponding cell immunoprecipitation products of non-transgenic mice were used as
control. The red boxes represent the differentially expressed bands that can be observed by the naked eye.
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Figure 5 NOCA4L interacts with proliferation and metabolism-related proteins during T cell activation. The
proteins interacting with NOC4L were detected by using a high-resolution liquid-mass spectrometry system
for rapid identification mass spectrometry (Orbitrap Exploris 240). Red boxes represent signature genes.
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