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Sulforaphone enhances differentiation of memory precursor CD8" cells by mTOR/
p-S6 signaling pathway
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[Abstract] Objective: To investigate the effect of sulforaphane (SFN) on CD8' T cells differentiation, phenotype and the secretion of
intracellular cytokines, as well as to study the underlying molecular mechanism. Methods: In the in vitro culture experiment, the cells
were categorized into control group, SNF 10 umol/L group and SNF 20 pumol/L group according to the SNF concentration. The effect
of SFN treatment on CD8" T cells differentiation, phenotype and cytokine secretion were detected by flow cytometry, and the effect of
mTOR siRNA on the expression of CD127 and LKRG1 in CD8'T cells was also detected by flow cytometry. Expression of Bcl-2 and
Bcl-6 were analyzed by qRT-PCR. The effect of SFN on apoptosis of CD8' T cells was examined by Annexin-V/PI staining. The protein
expressions of p-mTOR, p-S6 and B-actin were detected by western blotting. Results: SFN significantly promoted the formation of
memory precursor CD8" T cells and decreased the expression level of PD-1 and Tim-3 in CD8'T cells(P<0.01); meanwhile, after the
treatment of SFN, the expressions of anti-apoptosis genes Bcl-2 and Bcl-6 were significantly increased while the apoptosis of CD8" T
cells was significantly inhibited and the protein expressions of p-mTOR and p-S6 were also significantly inhibited(P<0.05 or P<0.01).
Moreover, mTOR siRNA could significantly increasethe expression of CD127 and decrease the expression of LKRG1 (all P<0.01).
Conclusion: Sulforaphone promotes the formation of memory precursor CD8'T cells possibly by inhibiting the p-mTOR signaling path-
way, and this could obtain more T cells to provide new thoughts for clinical immunotherapy.
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T 1 7 ] 3 R 2 =, bk B Y 2 S R 1 R
FEAW ] A BR A |, Annexin-V binding buffer i H
5% [ Biologend 22 Wl , %% 4 A Al FH —Ht i) H 3%
CSTAw], ZHil B AL A2 A A, i btk
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1.2 REBERAIE f A 2w
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J& 4°C %t EHEE 20 min; A 1 ml Buffer #1135 LS 4+
J& B 2H i &% T 5 ml Buffer /P 3y ANAE T 50, BT
YR RIR ANUCEE S T, CD8* T 40 W 72 LS A, I\ 22
PR PE LS A 2 YR, 5 10N 3@ & Buffer J5 FH 76 2 44 4
TN 40 L 4T N 50 ml &0, i Buffer 2 15 ml.
1 500xg #50> 5 min, 37 FiF. CD8" T 4fififd # & 7F RP-
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o % M (5 mg/>0O T 1.4 ml DMSO H, it Jik
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i b 35 5 2\ 73 0l 6 B mTOR siRNA L& ]
P X Ft (negative control, NC) , #% & 1t B 15 fff H
DEPC 7K i B R B 24 20 mmol/L [1IE 5 %
F . mTOR siRNA JF 1 : sense 5'-CCACCCGAAU-
UGGCAGAUUTT-3', antisense 5'-AAUCUGCCAAU-
UCGGGUGGTT-3'; 7 #h & it — 2% NC J¥ 41| : 5'-
UUCUUCGAACGUGUCACG UTT-3', antisense 5'-
ACGUGACACGUUCGGAGAATT-3". ¥ 1x10°/4/ml
)T 4 R 48 T 24 FLAR T, — 4140 B 5% Y NC 5 B i
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#% SDS-PAGE it , e 25 1 1 _LFF & — 88 20~30 mg;;
H Uk DUTE R 34T (1.0~1.5 h) o FLIK 45 3 5 4 gk e s
o 2 rU AR R 0] SR R OSSO FRLF R R, vk
H L 200 mA H i B EE 1~3 he HLFE S5 RS L TE T
PVDF 5 1 VX, I 21 S Yo i Hh Y t4 3~5 min, HR 4 25
HOR/NBY R JE Ve B T HE R, %31 he H
255, TBSTIEYE 3 K, B IK 5 min. ¥/ 5% BSA
4 —$1 (p-mTOR. p-S6- b-actin) i Bt & & G K & Ja
4 CHEINIH. WELERETBSTIEWEI K. IMAZ
PP S ZR %A E 1 h, TBST HHE3 K.
ECL KRG & 2 min J5 , B SR SR Zaifnlid . sC
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F- 380540

WS HE AN [ Tk 5 SEN AL 3L CDS* T 4 il . % FH
TRIzol L HUAN A A RNA, I 5 4 5l cDNA. K 2
ul DNA A1 10 ul SYBER Green- 10 mmol/L [ _E i #1
TGV 0.8 pl K TGEEAK I B9 8 B AR, B
FL20 pl ik R, BEEFEF:95°C 10 min; 95 °C 10 s,
60 °C 10's,72 °C 10 s, 40 MG s I it 28 ; L GAP-
DHE NN 2, il sk B e B C A, BA 2 A =it
BRSO R

1 qPT-PCR5|#/F%

Tab.1 Sequences of qPT-PCR primers

Gene Primer sequence
GAPDH F 5-GGAGCCAAAAGGGTCATCATCTC-3'
R 5'-GAGGGGCCATCCACAGTCTTCT-3'
Bcl-2 F 5-ATGTGTGTGGAGAGCGTCAAC-3'
R 5'-GAGACAGCCAGGAGAAATCAA-3'
Bcl-6 F 5-CGGAAGGGTCTGGTTAGTCC-3'
R

5-GCATTCTGGTTGAGGCTGTT-3'

1.8 %t am

K SPSS 17.0 e v 22 8K A4, B4l A seks 2o , P
2 18] FL K FH e 46056, BL P<0.05 B P<0.01 R 22 72
GuitEE Lo

2 &% B

2.1 SEN4#2Z CDS' T e n1Lit

i = B AR A I 45 SR (] 1) 2785 10,20 mmol/L
SFN 4b B 5 CDS8' T 41 il CD127 )54 B & i T X i
H[(47.5£11.2)%-(55.5£9.9)% vs (25.8+3.8),P<0.01];
KLRG1 ] R IA K T X B ZH[(4.7+1.0)% + (3.0+0.8)%
vs (14.242.0)%,P<0.05].
2.2 RFE# & SFN % CD8' T a0 fitt % & - F 89 %7

it 240 i A AS I 45 S 2 7 5, 10220 mmol/L SFN
AT S, T 48 B 3R i 0 1 14 3 PD-1 1) Rk B K
T X R [(12.80+1.11)% (11.80+2.32)% vs (20.81+
2.92)%,P<0.01, &2 A]; Tim-3 {J R IE K F B EKT
X I ZH [(19.40£1.72)% ~ (14.10+£1.38)% vs (24.00+
4.28)% , P<0.05, & 2 B]. T 40 g % 1 3% A4 1% 4> 1
CD28 % CD69 [F3RIE 5 X A LA 22 S e i 5 X
(P>0.05, K 2C.D). FB SFN{Eiid {21 CD8 T4
LT B 2 5 LA
2.3 SFN #2425 CDS'T @ i % 1 tm o B F 49
o ists

It 240 i A AR I 45 S92 7 5 10,20 mmol/L SFN
AbF S, CD8" T 4 g IFN-y (] 3A). IL-2 ( i 3B) Fll
TNF - o ¥ 3C) ) 148 B & /& T % B8 41 [(22.60 =
7.15)% - (30.02+8.88)% vs (14.20+3.06)% ; (16.00+
2.50)%+ (26.00£6.91)% vs (10.70+0.99)% ; (18.40+
2.50)%- (30.6£4.95)% vs (14.1£4.18)% , ¥ P<0.05].
FE U SFN #i& i1 CD8T 4t A 12 4 14 24 A EXT - 1 40 s
FE7~ SEN BE8 (2 3E T 40 B i1 e i Js 208
2.4 SFN k4% 38 o f B o A B 69 % X+ 54K CDS'T
o o A T &

qPT-PCR #1455 (B 4AB) 271~ , 10,20 mmol/L
SFN AL B Ji5 Bel-2 Al Bel-6 mRNA F 234 W 5 = 1 %t
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