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FTO S AI550% DLBCL Fl 2 5 S biifi 4511 55 M

RS it

HE B8 FIR AR A DEHE 1 (FTO) Ko HoA il
FIXF RIS B 40 A bk 983 ( DLBCL) F1] 225 BA 47 T 24 1) 5%
M, FiE B2 Ao ESTE W EIEAT AN AR, T
1k B 4ffRE( ABC ) OCI-LY8 (LY8) Fl4: & Ht> B 4ok
(GCB %) OCI-LY18 (LY18) , 3R FH A6 B2 i 24 75 4 1 1) 2

P 2540 2 (LYSR \LY18R) ;iz F] CCK-8 A8 A [ e
22 B B 43 B 2 A R it 2 400 M A A M A 0 2R3 T
BB (1C,, ) 18 ; Annexin V /PL XU g A6 55 A K
Wﬁéﬁﬁﬁﬂ@ﬁ’ﬂ‘ﬁﬁ%;RT-qRCRﬁﬁfiﬁj“ﬁﬂ] Western blot il
TE TR 25 4 M bk 2 Y SRR FTO Y 2834175 00 5 76 it 265 40 i
FRFOMA B EOF B2 41 (MA) il FTO ik, A RT-qRCR F
Western blot Jo-1EF 1% 0 , I8 i Western blot 434/ 91 5l it
Z4FkH FTO J& ,c-Myc #l CEBPA RUEILIEM, &R 53¢
AN LA, 76 ) 2 E ST 2 00 4 M kR v, 25 P 3Rk B
FTO .c-Myc 351401, CEBPA ikFRA%, 2 F 34 i
BX(P<0.01), Tif2440ErkZ MA LB )5, FTO  c-Myc 3
KRR, CEBPA RikH &, ZRBAHITH#E L (P <0.01),
518 FTO 7T 25kk h 2K B B 34 755, MA AT #i#| DLBCL fit
254 FTO ik, AT REXS F] 24 BLHTTiT 25 ) DLBCL f83%

HIRIT HITERRE
KEER TRIEK B ANk R s A2 b g I R AE
MR c-Myc
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PRIE K B 2 B itk B9 ( diffuse large B cell lym-
phoma , DLBCL) /&2 I T~ 4= & Hh0 1Y, J& 8 aF 4
IR (non-hodgkin lymphoma,NHL) e H LY —
F2RALY R 2 B IR G A e 2 /A
K55 B 08 AN % JE #i (rituximab, cyclophosphamide ,
doxorubicin , vincristine, and prednisone , R-CHOP) Jy
ERAREIR M 60% 1) DLBCL B3, A B H M &
IR & B, A5 R 2 BT AR A 1

2022 - 12 - 18 #ilL

HEEIE FHR AR (5 :81770214)

VEF AL BB R R 2B, Bl 226001
> P B A B B e IR, e 3l

YEF TR BN, 2 B AR A
RIEFE, B, B8, AR BRI, A1 A4 5 0, STAE VRS E-
mail ; sdsonggq@ 163. com

226001

g RS

TR 25 AL A EE R R S, m®A 2R AT N6 i % A=
AL S — i Sf JE B M | TR IR AE A A | K I B T
i R EBMERS B R, MYC HH 5
HiAH3E ) DLBCL 5 R-CHOP 3577 M A% Az 77 3 A
3, X FEW MYC 7l fig 5 DLBCL | % Sbi i 25 77
TEFCPE , BE AR B AH O 25 1 (fat mass and o-
besity-associated protein, FTO ) & — Fh IR
fi > FE 2 MEBE & 1 1ML (acute myeloid leukemia,
AML) H R-2-32 3 8 — R ( R-2-hydroxyglutarate , R-
2HG) J 48[ FTO/m°A/MYC/CEBPA {55165,
TR A MR B, R PR AR . BRI
£ ( meclofenamic acid, MA) 1] 54 FTO B9GP %
1, B S FTO A5 m® A 25 B Ak Wb i
JoU B 240 0 R T 40 B i G BE L A O B R AR
FTO Je HAM 7 MA 5@ i MYC, CEBPA S DL-
BCL )2 BHT TR 25 B

1 MRS

1.1 XF 5188 RPMI-1640 85353 G4 1 i
(ZE£H Gibeo 23 W) 5 fil AL 2K (B 38 K2 s e
B f ARG 7 ) ; SDS-PAGE BEII B #1877 & . CCK-8
& ( HA DojinDo 22 7] ) ; AnnexinV-FITC/PI ¥
YA TR B (VLIRS AR W H R A A R
Al s M2 BT SR (  CHI 254 FRA A 5
BTN FTO P58 B TR ( 32 [# Santa Cruz Biotech-
nology /A 1)) 5 AT A c-Mye FLITREHTIA bt A
CEBPA HL3g BEHL IR Sdi A GAPDH B oy B $1 i
(£ Cell Signaling Technology 2 &) ; 5149 ) N
BT A W 4 AR A BR 2 FI BT B A 5 Trizol 351
(A U ME R A D R O A BR A D) 5 BRI (3%
Biotek 24 F] ) ; it =4l LAY (3E E BD A H]) ;8 H
G N0 FRL PR 28 B Ak K 0 R R 52 (32 Bio-
Rad 23 7 ) ; QuantStudio5 ¢ Y & & PCR X ( 3%
Thermofisher 23 H]) o

1.2 FHik

1.2.1 @ kR535  BEHC2 B EEFTH 7
EURATA 40 L 2, 75 1k B 40 RE (ABC &) OCI-
LYS(LY8) Ffl4: & "t B 4% (GCB ) OCI-
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LYI8(LYI18) , ¥y [ rfr [E B} 27 B 20 i 2 I ifg {2 it
b, BUAERKRKRERIFMAM R, 57T 10% i
A MH 1% 5 R R - 5 R R 1Y RPMI-1640 56 42 35
FrAE BT 37 °C 5% CO, \100% 1 FIR L 1 35 77
R REE UL G SR B 0 S s T B R, I
e ST A

1.2.2 wshmppskit R ey s RAMEMZ %
755 DLBCL 4 M R (1 24, 43 51K A 1 A R 4508
AL 2R LYS \LY18 L1 0.5 x 10°//ml F) %35 i 422 /b
T4 10% HrEt A2 B9 RPMI-1640 K535 5Lmh A
0.5 pe/ml FIZEH HH, 12 h J5FHIEH T 2R 573
B IR B ARSI EZ R (494 ~5 d) 7E A
VR Z B G B B = AT 1 S 2 A%, et
FAEE 9 EE, BN 128 wg/ml 2
UM 25 A ARk (LYSR \LY18R)

1.2.3 CCK-8 FAem tafo &% P54 K24
YRR B F T 96 FLANM R =M, B LA AL 5
x 10* A~ A 5IIMAE 7 0.2 .10 .50 100 pg/ml F]
ZE P, B TATREAR 3 A REIFL, B E 48 h Ei%
T B AL A S 56 A5 BRAE BFEC A 130 450 nm P A AL 1)
WO B A, T A5 40 MO A7 05 R T 24 40 i vk I 2
MA[ AR 4 245 ) 150 W1 45 MA A9 = B0 i) ¥k BE (half
maximal inhibitory concentration, ICs,) A 5.6 x 10~°
mol/ L ] Zb 38 J= ATt 245 48 M A% 53 il 450 T 96 FL 21 Ffd
FeFemrh LA M 5 x 10* A, A TATREA 3 4>
RIFL, IR 48 h I, 4% 5290 A0 BRAE W KA I 450
nm PEAAL WO G REE , THA A MR %

1.2.4 AXmBALN AT A L2540
MR R 2 4. 0 pg/ml 150 pg/ml Fl ZH HHg
B 3 AEAL, TAMIEFRFE N ,48 h 54
4,1 000 r/min & .0> 5 min, PBS ¥ 3 ¥X, Binding
Buffer R4, 433N A FITC-AnnexinV Fl PI 45 5
l, 3BEEEE 20 min, BD 320 AR DU 20 i 1
| FlowJo #5504

1.2.5 RT-qPCR #E FTO k& WdE2 x10° ~3
x 10° /N4, FEHCE RNA | 2 IR0 53050 20136 9
F4 8 cDNA, % RT-qPCR #1441 FTO %15
O, T F 0 B N B A R A BRA Rl
KAWL BIFHNERT

1.2.6 Western blot # | Wit 5E S5 AS K it 24 441 e
BB EA, JF#E1T BCA B A & &5 1, SDS-
PAGE HLiK, FfiJ5 ¥ 85 1 % 22 PVDF JBE | R A5 R
JE T 5% B RG24F W58 2 b 43 FTO Hik
(1:1000),c-MycdHifk (1:1000),CEBPA 4T {&

#1 RT-qPCR 3|45 73

512 FR JPFI(5'-3")

FTO-T GCC CGA ACA TTA CCT GCT G
FTO-R TGC TCC TTC TAG GGT TTT GCT
GAPDH-F GGT CAC CAG GGC TGC TTT TA
GAPDH-R GGA TCT CGC TCC TGG AAG ATG

(1:1000) 5% GAPDH #i{&(1 : 1 000) 4 CHEHE it
&, TBST BEMEE 3 K, IR 10 min, 2595 53 5 M A
HRP #RiC iEPi e 1eGC — (1 = 5 000) 5 keI
A 2 h,TBST ¥/l 5 Ik, ECL fb2% &0tk 5% | Im-
age J & 5571 K JE(E

1.2.7 & pAam A S 25 40 jEH PBS
THVE3 K, 4% 2 R B [E & 15 min, PBS ¥ 3 X,
0.5% Triton X-100 ZEiff# 5 min, M1 1 h,PBS ¥k
3R, 4 C R PO —P0 FTO,PBS Uk 3 IR\ %
TR E DS 30 2 h, DAPL 4% 5 min W IN4L
PRI,

1.3 %it= 43 RH Graphpad Prism 8.0 # {4
HEATGEAH AT, SEI AR« =5 FR . ALIE HLER
e K50, LL P <0.05 MERAE GRS,

2 #HR

2.1 FZEHEHMZE DLBCL MK LETE Wk
A B ik 245 240 M Bk 43 ) T T RPMI-1640 58 4 K5 5%
F K& 109 Friee A ¥ RPMI-1640 15373 W82
MR, S5 RE/RTE0.2.10.50 100 pg/ml )
FIZE PE R T, LYS M LYSR 4l fY 1C, 7351
H0.54 4715 pg/ml, Tif 2535 50K 87.31;LY18 J
LY18R 4L 1C, 50514 47. 90 227. 0 pg/ml, i 25
BB 4.74, 2R WA G X (1 =68.12,
7.425,¥ P <0.001), WHE 1,

2.2 MZEHERAEBEREWMAMEMBKNATE
5 S5XHA (0 we/ml Bl ZEHBHH) HLE, 50
we/ml F| Z H B HT 41 1 DLBCL T 245 #% ( LYSR.,
LYI8R) A4 i 122 S ¥ T Ge it 2 X, i SR AR 4
Mibk4 (LYS LY18), ZR A Gt #E L (P <
0.001), WK 2,

2.3 RT-qPCR #ill FTO ZE ¥ A& 5t2z5 DLBCL
M kk R EIRILE R RT-qPCR A 45 31 R,
FTO TEMH 25 41 ik v 223k B 8 T+ &5, & B FTO ] fig
55 DLBCL F 215 Syumf 25 AE e A G, DLIRT 3,
2.4 HERNXEM FTO EAEEAR S DL-
BCL Ptk b RIE R RIS ROEE R BN,
FTO TEMH 25 4 ik v ek BH .75 , 2B FTO W] RE
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150 1 -e LYSR 5 DLBCL F|Z & HHUit 254 F e A, WLIE 4,
= LY8 2.5 Western blot #illl FTO,c-Myc,CEBPA EH
ﬁ 100 EFEAE 24 DLBCL Atk R g RixiB R
g Western blot #0255 i 7R FTO | e-Mye 7 Tt 2 21 ffd
2 st Pk LY8R \LY18R 1 3Kih &, CEBPA KIAFEAR,
B AT UL, FTO 7] i 1 c-Myc . CEBPA 51 DLBCL
. . . . . SR BT, RS,
0 2 10 50 100
T (el 2.6 RT-qPCR #&il &M HIF MA ﬂﬂ}; FTO %
5o - M Z5 4 Ratk R B RIEE R RT-qPCR A6 45 51 &
:ﬁﬁR TR, 2N MA ALBLR | FTO 7ET5 25 40 bk v i1
< KRR, DK 6.
f;; 1o T 2.7 Western blot #& Ul £ #] # ¥ MA &5,
g FTO.c-Myc,CEBPA % H £ it 25 4B B #k R B9 R 1%
% S0t 155 Western blot #4555 W on | 24655 MA 4b
PR FTO ,c-Myc FE T 24 240 bk b 22 35 B s b, i
0 0 5 o P 100 CEBPA 7ETH 254tk Bl g3 2 . UL 7,
I 22 5 G256 (ug/ml) 2.8 ZIPHF MA L IE ST Z5EMEXFZE B
Bl COKS AREMMmA AR M ERIRN  CCK-8ILATR L, e MALL B
LYSR LY SR+FZ & Hify LYI8R LY 1 8R+FZ & g
10° 10° 10° 10°
10* 10° 10’ 10°
=100 2100 i 10‘3‘ = 10;‘
T, o, T 10 Z 10
10 & 10 & SOR
Do Do = 10 2 10
10 10 10 10
10° 10° 10’ 10°
10" 100 10 10' 100 10 10" 100 100 10° 10" 100 100 10"
FLI-H::FITC FLI1-H::FITC FLI1-H::FITC FLI1-H::FITC
s LY$ . LYS+RZE g 6 LYI18 o LYIS+HFIZ i sy
10 10 10 10°
10* 10" 10° 10°
=10 10’ z 10° £ 10
- o, T 10’ =10’
EIOI :10l E 102 E 102
0 0 0 0
10 1 2 3 10 1 2 3 10 1 2 3 4 10 1 2 3 4
10 10 10 10 10 10 10' 100 100 10 10' 100 100 10
FLI1-H::FITC FLI1-H::FITC FLI1-H::FITC FLI1-H::FITC
100 -
B2 FMEESRLEFZEAMEKEMAARKNAEATER
< a:LY8;b: LY8 + F|Z H ¥4 ;c. LYSR;d: LYSR + | Z
;; ok Pise:LY18;f: LY18 + F Z 5 84, ¢ LYISR; h: LYISR + F| Z
E 50 - i Mg, LYS 4 ILH. * " * P <0.001; 15 LY18 #H L. " P <
= 0. 001
g
OO e (A0
d f ¢ h
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4r 4r

y § #i
0 o3| e 0 3
X e T
L B
O 1 O 1}
= =
= =

0
LY8 LYSR LY18 LY 18R

B3 RT-qPCR #illxRELEE FTO EXAS
fitz4 DLBCL ZRAatk By RIE1ER

5 LYS 414 **** P <0.000 1;5 LY18 ZH L. " P <0. 01
DAPI FTO Merge
a
b
C
d
20 . #
1T
m 15F
"
i
N —— 1
Ey
'
=
0.5}
0
a b c d
4 BEHEEN FTO BEAEERSMHZ

DLBCL #ffk h I RIEE R x 400
a:LY8;b: LY8R; c: LYI8;d: LYI8R; 5 LY8 ZH [L#.** P <
0.01;5 LYI8 #H 4. " P <0.01

[ LYSR 1 LYI8R 7£ 0.2 .10 .50 100 wg/ml f ]2
HERGURIE 48 h 5, 205 O W] WA TR IR, 22
SHGHFE (1 =16.37.11.96,% P <0.001) ,
X RPN MA A RESZ 0 T DLBCL X 1 %
LRI 251, DL 8,

LY8 LY8R LY18

FTO | M -|
cae | D

CEBPA

LY18R

u
man @D 0

- . 57~65

GAPDH | e ai—

idiaid LY
LY8R

4 L

b o N\ [IILY!8

R \ SYLYISR

& 3 §

ﬁ 2 r \

= \

o / § o
L EE | Al
FT0 c-Myce CEBPA

B5 Western blot #:ill FTO,c-Myc & CEBPA
EEAKMZE DLBCL HAftkiRE
HLYS 4HIHL#E . " * P <0.01;5 LY18 4 HE . #P<0.01,"P <
0. 001

1.5 1.5r
1.0 p or
ﬁ H_yi i
= ok = -
“505 L -1 "S 05F
& =

0

LYSR LY8R+MA LYI8R LY18R+MA

& 6 RT-qPCR #iMZH%H MA &IEfF FTO £

i 25 40 Bk Y SRR 1
5 LYSR41MLEE . *“** P <0.000 1;5 LYISR 41 Lh4&. " P <
0. 001
3 3Fig

TR R [ 365 R B g 1 — 2Ry T
Tride , R KRR R RE U o 4 i 0 22 i
117 B e S8 B R IR T RCR AN , Ty 4 T e
EAE ST ESDIR P Z A Ik DR T
T RS 24 A AL 0 155 25 M AR Bl % | 25 1) % 3 K 3 R
FUEE B/ 2RO A | X BB R0 245 ) 5 LR bR ) A
TR UN R IR L iy C N ER U S i B
T P AIAYY DLBCL I —£R 259, 7EIG KR YT
W i (N ST ESPRY e s FNCIREY il XL PN



- 764 - FHEHRKRFFIR Acta Universitatis Medicinalis Anhui 2023 May;58(5)

LYS8R LYS8R+MA LYI8R LYI8R+MA ku

FTO | . — o
cMye | (D . - » 5765
CEBPA | o  dla — 42

41 CLysrR

LYSR+MA

M LY 18R o
3t LY 18R+MA

&7 Western blot #;il22 MA £ /5,FTO.c-Myc,
CEBPA E QM Z5 Mk RIXER
HLYSRAHAWE.**P<0.01,"** P<0.001; 5 LYISR 41 It
&% P <0.001,"# P <0.000 1

150 _e Lysr
- LYSR+MA
g 100
P
"I
fe
2 50
g
0 1 1 1 ]
0 2 10 50 100
T2 8 B 250 FE (g/ml)
150 1 o LyIsR
-& LYISR+MA
< 100 |
P
"I
e
2 5l
SY
0 1 1 1 ]
0 2 10 50 100

M2 B RHTE YR (ug/ml)

B8 CCK-8EMEMIFETE

BN A X} )2 BT 25 B i AV R (R ok
WL PR P RNA m®A S4B i fe 3 1 i
% A &% R S5 25, dn FTO 3@ i3 /8 A T GePD/
PARP1 , fig 11 2% 1 i i F J& RN AL 7 T 24, %00 o] 100 5]

FTO fitg 3 i 98 40 fg A= K I 352 v Ak o7 it
FTO 3 3 5 5 5% 5 I 7 R S 300G I F 3 (signal
transducers and activators of transcription3, STAT3) %
557U BT A R 250 B, FTO Ji 3 7 XSk A7 7
STAT3 2546 07 A5, RE T 7L AR 40 i STAT3 {55,
1M STAT3 Ak B2 W00 5 LR T 245 A0 5G| A I it 6
K FTO 45| FLIRR 40 i X b 35 R o 25

MYC 25 ) 2 B RN 22—, S 5
WAM AR AR ik TS DNA B8R A
JRERPR S RE S AT A B AR MY C
FEPRP 14 55 00 B | R | R e | 3L S T
JEANRAREM ) MYC Yok HEE B 2 4 DL-
BCL A TG A RKNEZ—" X R MYC )57
W25 T DLBCL Mt 253 &, #F55'° & ¥, R2HG
Al @ A FTO A2 3 MYC/CEBPA it H K4k 7k
I HE m® A KR mRNA B, T FE AML
RAFANIEEAE . DLBCL F) 2 BT 25 MLk 2
755 RS A 5, 0 R e e I 5, A s —

AR S SR R B TN 24 4 ) 22 e 2 4
M Z , I A A A I &40 B 0 7%, Western blot
TEMA 25 F LR FTO 72T 245k b 2 35 7HE , e-Mye
FIR MG &, CEBPA FIA BRI, BLA, it 25k 42 MA
PRI FTO 2635 R H. o-Mye FEiA 41K, CEBPA
IR Th i, X $2 7R HAT gl i FTO/ c-Mye/ CEBPA
R AR RPUBUEE . CCK-8 WA 45 R IR,
T2 Rk 4 MA KbBR S , 40ATE IR A%, 2P0 MA 1T fig
SR DLBCL X 2 8 sabt iy s b . H i X 17
T BT 24 19 JC AR 5 245 4 1 A I R0 T, 56 R
B PRI 2 ML AT 7 2 — R AT
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Effect of FTO and inhibitor on rituximab resistance in DLBCL
Gu Jiwei'”,Shi Mei”, Song Guoqi'”
('Medical School of Nantong University ,Nantong 226001 ;
*Dept of Haematology ,Affiliated Hospital of Nantong University ,Nantong 226001 )

Abstract Objective To explore the effect of FTO( fat mass and obesity-associated protein) and inhibitor on ritux-
imab resistance in DLBCL( diffuse large B cell lymphoma). Methods Two cell lines derived from “double strike”
lymphoma were selected , activated B-cell-like ( ABC) OCI-LY8 (LY8) and germinal center B-cell-like ( GCB)
OCI-LY18 (LY18) ,and rituximab-resistant DLBCL cell lines (LY8R and LY18R) were constructed by “concen-
tration gradient dosing method”. The CCK-8 method was used to detect the cell survival rate of different concentra-
tions of rituximab after interfering with the parental and drug-resistant cells,and the half maximal inhibitory concen-
tration (ICy,) was calculated; Annexin V/PI double staining method was used to detect the apoptotic rate of parent
cells and drug-resistant cells; gRT-RCR,immunofluorescence and Western blot were used to detect the expression
of demethylase FTO in rituximab-resistant cells. The expression of FTO was inhibited by adding meclofenamic acid
(MA) to drug-resistant cell lines,and the inhibition was verified by RT-qRCR and Western blot. The expression of
c-Myc and CEBPA in drug-resistant strains after inhibiting FTO was detected by using Western blot. Results
Compared with the parent cells, the expression of demethylase FTO and c-Myc increased, and the expression of
CEBPA decreased in the rituximab-resistant cell lines, with statistical significance (P <0.01). After the drug-re-
sistant cell lines treated with MA , the expression of FTO and c-Myc decreased and CEBPA increased , all with statis-
tically significant differences (P <0.01). Conclusion The expression of FTO in drug-resistant DLBCL significant-
ly increases,and MA inhibits the expression of FTO in drug-resistant cells, which may have therapeutic potential for
rituximab-resistant DLBCL.

Key words diffuse large B-cell lymphoma ;rituximab ; FTO ;c-Myc



