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Abstract: Objective Genetically modified mesenchymal stem cells (TRAIL-MSCs) expressing TRAIL were constructed and
combined with dexamethasone (DEX) to detect the effect on acute T lymphoblastic leukemia cell line (Jurkat). Methods The
proliferation inhibition, apoptosis, cell density and morphology of Jurkat cells induced by DEX (200 pmol/L) combined with TRAIL-
MSCs were detected by CCK-8, flow cytometry and microscope observation. At the same time, qRT-PCR and Western blotting
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techniques were used to detect the expression of DR4 and DRS5 in Jurkat cells at nucleic acid level and protein level. Results The
results of CCK-8 showed that TRAIL-MSCs could inhibit the proliferation of tumor cells, with an inhibition rate of about 20%,
which was significantly different from that of the control group (P < 0.01). DEX could improve the inhibitory effect of TRAIL-
MSCs on the proliferation of tumor cell Jurkat, and the inhibition rate was increased to 60%. Compared with TRAIL-MSCs group,
the difference was significant (P < 0.01). The results of microscopic observation showed that the killing effect of DEX combined
with TRAIL-MSCs on tumor cell Jurkat was the most obvious. The results of apoptosis detected by flow cytometry showed that
TRAIL-MSCs could promote the apoptosis of tumor cell Jurkat, but after the combination of DEX and TRAIL-MSCs, the apoptosis
rate increased from 10% to 38%, which was significantly different from that of the control group and DEX group (P < 0.01). The
effects of different treatments on the nucleic acid level and protein level of DR4 and DR5 in Jurkat cells were detected by qPCR and
WB respectively. The results showed that the expression of DR4 and DR5 in TRAIL-MSCs group was significantly lower than that
in control group (P < 0.01). DEX can promote the expression of DR4 and DRS, which is significantly different from that of the
control group (P < 0.01). After the treatment of DEX and TRAIL-MSCs, the expression of DR4 and DR5 was significantly lower
than that of DEX group (P < 0.01). Conclusion DEX can enhance the sensitivity of tumor cell Jurkat to TRAIL-MSCs and enhance
the killing effect of TRAIL-MSCs on tumor cells, which may be related to the increase of DR4 and DRS expression in tumor cells by
DEX.
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W JE 3G N 42 400 umol/L 5 , 55 200 pmol/L () 34 58 1
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Fig.3 Cells status of Jurkat by TRAIL-MSCs and DEX treatment
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Fig. 4 Apoptotic effect of DEX combined with TRAil-MSCs on Jurkat tumor cells(xts, n=3)
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Jurkat A T HLU {8 Ff DEX, DR4.DRS5 [ ik 15
AL (P<0.01) , DR4 [ K1k 5 H 00 £ | TRAIL-
MSCs A b 2 2 [ (P<<0.01) 6
4 g

T-ALL & — Pl VERR I & TS 22 10 IR R 42
Ji e, 5 TR B R FE B JE T AR oK e R
e 2 —, H TG IR VA 97 558 LA IT BR & F 2 R
F, 1 DEX S5 8 BT S V6T T-ALL 1 ik
259, (A DEX FE R WA R K F =, W 5 K&
TSSO T-ALL AT (R T &R IR
Wrn] AZEAA 80% B Il IER FH T XGRIE A , 5
HECT B (AN RN, e, g BRI T ¥R 97 3R

TRAIL 5 #% Apo-2L, s& TNF Z Jk it i 2 — »
TRAIL A AT PR 5 22 B e i 98 T, 1 HoAN 2
XFIE A AR B RIE A, @ T 5 DR4.DRS [ 45
G — RN, 3 caspase 3+ 6.7 K fil & Ab
PR TR R N, BET R S T, R
TRAIL % S (40 J I T2 567 IR JE W B 2G2S
I ZIARAL , 2 {8 B3 AE VR IT IR TRAIL 7= A=
PUiE , B, TRAIL 5 4697 2590 (1 Bk & 4 F T DL A
B i 52 AN VR T ORI 254 T DL
i 988 24 i 6T TRAIL (U o F A TR I, AT 24
W% 2 b B (DOXO A AZ BE (PTX) 5 TRAIL £ H
WA, 2R 9T s A2 A P IR Al o ik
37 T B, T LA S5 kb R v e R 4 i 2 T BB T 2 A
DR4.DRS5 ({2235 7KF ", fifygg 20 i 5 TRAIL ) 85
TR Y TR 2R 2 2N M R T A T 32 44 2 75 1T LAIA 2]
—E B FIEAKERY, TRAIL SR AEALIT 254
158 FH B 0% 4 1= i 8 40 i 3R T 0 T 2 A B R IE K,



$F44% F 1087 20215108 %!ﬁ;‘fﬁfﬁti Drug Evaluation Research

Vol. 44 No. 10 October 2021 - 2079 -

2.07
]]-llg *k
/ 15-
#®
=
m
%1.0' l:l:l T
m I.I.I
S
P - ..
505+ 2
I:I:I
o
I.I.I
0.0 T
XTH UC-MSCs TRAIL- DEX DEX+ DEX+
MSCs UC-MSCs TRAIL-MSCs
2.0' *k **
#i#
- AN
1.5+
X
®
=
=
< l:l:l **
g (—
1S
[Te] I.I.I
o~ "
a —
e
L

X UC-MSCs TRAIL- DEX DEX+ DEX+
MSCs UC-MSCs TRAIL-MSCs

xR L - P<<0.01; 5 DEX 4 H - #P<<0.01; 5 UC-MSCs 41
thiz: 42 P<0.01
"P <0.01 vs control group; *P < 0.01 vs DEX group; ““P <0.01 vs
UC-MSCs group
ES5 ARE4IELA Jurkat 418 TRAIL 3%{& DR4.DR5

mRNA 7K EAE X KL 8 (s, n=3)
Fig.5 Relative expression of TRAIL receptor DR4 and
DRS5 in Jurkat cells at mRNA level in different treatment

groups(x=s, n=3)

JE VR T B v R A0 6 TRAIL (1 U, JREAS
380 B AR B B RTER R YA T R, Belaud
S5 1, VP-16 5 CDDP A LA % it 983 41 it bk (1)
DRS 7K -, 3E 1 45 i Ji J88 40 B 6k TRATL (1) B0k
Merli™* il i 5 Sk s B AT A, RIS
AT B TRAIL 55 B0 {5 H O T 802 TRAIL ¥R
I7 LR AT A I B 2

AT S 0E I 18 R e ik R R T DL AR
SE 2235 7 W TRAIL ) TRAIL-MSCs, I 5 fif 83 41
Jf Jurkat 335 77 , K6 D0k 9T 200 M 348 e 0 ok A R T A
I, 45 S B, B A TRATL-MSCs 8¢ DEX it fif
R0 211 O P 58 B o) R AR O T A AN R IA B AR K
B, K, % TRAIL-MSCs 5 DEX B¢ & 75 H , %F
Jurkat 2 1) 384 58 400 1) A2 0 T A A A B R 1 42
1 [ B, DEX /] PL4E & Jurkat 41 fg DR4.DRS (1) %
K, 2 v b 988 4 i R TRAIL () SO 328 1T 38 5 1
TRAIL-MSCs % i 8 41 ffd Jurkat () 5% A5 76 o T {8

DR4| D GEEED e --—
DRS--—- el
- cE» o —
GAPDH| D GIED GEED G G e

Xt UC-MSCs TRAIL- DEX DEX+ DEX+
MSCs UC-MSCs TRAIL-MSCs

2.07

=
[3,]
1

DR4/GAPDH
-
2

Kk

DR5/GAPDH
J

X UC-MSCs TRAIL- DEX DEX+ DEX+
MSCs UC-MSCs TRAIL-MSCs

SRR " P<0.05 “P<<0.01:'5 DEX 4L # :#P<0.01: 15
UC-MSCs #H %% : 2 P<0.01; 5 TRAIL-MSCs 41 EL 45z : 44 P<0.01
"P<0.05 "P<0.01 vs control group; *P < 0.01 vs DEX group;
24P <0.01 vs UC-MSCs group; 4P < 0.01 vs TRAIL-MSCs group
6 AEAIEA Jurkat Z4f TRAIL Z{£ DR4.DR5 EH

RiE (xts, n=3)
Fig.6 Expression of TRAILreceptor DR4 and DRS protein

in Jutkat cells in different treatment groups(x+s, n=3)
RER KR, @t DEX 5 TRAIL-MSC Bk & 1EH T
Jurkat #H %2 T # 8l ff1 il DEX, DR4.DRS5 {1 31845 i
HIEC, AT RERR A DEX 5 TRAIL-MSC A BRI
Gy Ak TRATL S IBURR e 4 X LA il
DR4/5), Ifii44 DRA/5 IRFIA R4t B A7 TR,
KRB W] 7 DEX 5 TRAIL-MSCs &
5, BT DA /= R 48 i TRATL 1 SO 3 1
F& e X JM R 4 L ¥ % 405 4 B, 9 DEX A1 TRAIL-
MSCs Bk& 1697 S T E A m S it 14kt .
RBEFR ALY FARAELEN G TR
SE K
[1] Jabbour E J, Faderl S, Kantarjian H M. Adult acute



© 2080 - 445 F10H 2021F108 ’é!é-‘:tc',ﬁr % Drug Evaluation Research

Vol. 44 No. 10 October 2021

(9]

[10]

[11]

[12]

[14]

[15]

lymphoblastic leukemia [J]. Mayo Clin Proc, 2005, 80
(11): 1517-1527.

Esparza S D, Sakamoto K M. Topics in pediatric
leukemia: acute lymphoblastic leukemia [J]. Med Gen
Med, 2005, 7(1): 23.

Pui C H, Mullighan C G, Evans W E, et al. Pediatric
acute lymphoblastic leukemia: where are we going and how
do we getthere? [J]. Blood, 2012, 120(6): 1165-1174.

van Vlierberghe P, Ferrando A. The molecular basis of T
cell acute lymphoblastic leukemia [J]. J Clin Invest,
2012, 122(10): 3398-3406.

Pui C H, Robison L L, Look A T. Acute lymphoblastic
leukaemia [J]. Lancet, 2008, 371(9617): 1030-1043.

Fesik S W. Insights into programmed cell death through
structural biology [J]. Cell, 2000, 103(2): 273-282.

Takeda K, Stagg J, Yagita H, et al. Targeting death-
inducing receptors in cancer therapy [J]. Oncogene, 2007,
26(25): 3745-3757.

Cha S S, Sung B J, Kim Y A, et al.,, Crystal structure of
TRAIL-DR5 complex identifies a critical role of the
unique frame insertion in
specificity [J]. J Biol Chem, 2000, 275(40): 31171-31177.
MacFarlane M. TRAIL receptor-selective mutants signal
to apoptosis via TRAIL-R1
malignancies [J]. Cancer Res, 2005, 65(24): 11265-11270.
XUV, KRS, &R, & . TRAIL H: RS i i) 78 )5+
1 1 ¥R 7T ST R R 1K) BT A R R (D). 25 W PEAN BT
2021, 44(10): 2058-2064.

Liu G Y, Zhang C L, Li X, et al. Treatment of TRAIL
gene modified stem cells on malignant cells [J]. Drug
Eval Res, 2021, 44(10): 2058-2064.

Pittenger M F. Multilineage potential of adult human
mesenchymal stem cells [J]. Science, 1999, 284(5411):
143-147.

Uccelli A, Moretta L, Pistoia V. Immunoregulatory

conferring recognition

in primary lymphoid

function of mesenchymal stem cells [J]. Eur J Immunol,
2006, 36(10): 2566-2573.

Corcione A, Benvenuto F, Ferretti E, et al. Human
mesenchymal stem cells modulate B-cell functions [J].
Blood, 2006, 107(1): 367-372.

Ghosh T, Barik S, Bhuniya A, et al. Tumor-associated
mesenchymal stem cells inhibit naive T cell expansion by
blocking cysteine export from dendritic cells [J]. Int J
Cancer, 2016, 139(9): 2068-2081.

Saffar A S, Ashdown H, Gounni A S. The molecular
mechanisms
survival [J]. Curr Drug Targets, 2011, 12(4): 556-562.

of glucocorticoids-mediated neutrophil

[16]

[17]

(20]

[21]

(22]

(23]

[24]

[25]

Lv M, Wang Y, Wu W M, et al. CMyc inhibitor 10058F4
increases the efficacy of dexamethasone on acute
lymphoblastic leukaemia cells [J]. Mol Med Rep, 2018,
18(1): 421-428.

K —, AL, ZF ik, 4. SPD-TRAIL & B &1 1) 78 5
4 0 R H % 1 i B 0 R IO B A (9. Th B R 25 AR
A, 2020, 15(2): 157-162.

Mi Y, Wang L H, Li X, et al. Study of engineered
mesenchymal stem cells with SPD-TRAIL gene and their
killing effect on the lung adenocarcinoma cells [J]. Chin
Med Biotechnol, 2020, 15(2): 157-162.

Siegel R, Naishadham D, Jemal A. Cancer statistics, 2012
[J]. CA Cancer J Clin, 2012, 62(1): 10-29.

JE B, R DGO, AL B, AL SRR X M S K 1 ) S
I C 4 T P 0 00 6 G R AR E AR (0. v D B AR
A4 E, 2014, 30(6): 999-1003.

Zhou Y H, Zhao G G, Du M, et al. Significant anti-
proliferation of human acute lymphoblastic leukemia
cells by combined treatment with chloroquine and
dexamethasone [J]. Chin J Pathophysiol, 2014, 30(6):
999-1003.

Bogner C, Dechow T, Ringshausen I, et al. Immunotoxin
BL22 induces apoptosis in mantle cell lymphoma (MCL)
cells dependent on Bcl-2 expression [J]. Br J Haematol,
2010, 148(1): 99-109.

Masir N, Ventura R, Jones M, et al. Follicular lymphoma
with trisomy 18 exhibiting loss of BCL-2 expression on
transformation to a large cell lymphoma [J]. J Clin
Pathol, 2007, 60(9): 1061-1064.

Jemal A, Siegel R, Ward E, et al. Cancer statistics, 2008
[J]. CA Cancer J Clin, 2008, 58(2): 71-96.
Belaud-Rotureau M A, Marie P, Pierre D, et al. A
comparative analysis of FISH, RT-PCR, PCR, and
immunohistochemistry for the diagnosis of mantle cell
lymphomas [J]. Mod Pathol, 2002, 15(5): 517-525.

Merli M, Arcaini L, Boveri E, et al. Assessment of bone
marrow involvement in non-Hodgkin's lymphomas:
Comparison between histology and flow cytometry [J].
Eur J Haematol, 2010, 85(5): 405-415.

EArde, 2 R, Rare, A M FEOKFA$E = TRAIL JE A
AB R TR 57 1 18] 78 J5 = 4 0 %of = B bk U 400 11 L 95 4
i B 3% 3 4 T S HLARIRIE T [0]. 25 PR BT 7T, 2021, 44
(8): 1653-1659.

Wang L H, Li X, Xu L Q, et al. Killing effect of TRAIL
gene-modified umbilical cord mesenchymal stem cells
enhanced by dexamethasone and its mechanism [J].
Drug Eval Res, 2021, 44(8): 1653-1659.

[ =]



