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GPRIS3ETREFZRIAIE K 3T Cutll 2R E T HYZ2 M)

kAT 4T3 B3R KfE KEE EiF AT
(ERERKZENE I LEERIGRR S FESE SO, JLER BRI S W E AL =, J LR E R E S50 =,
HRTLE R B B RERIZIE 5 7 E brRH AR 2, F K 400014)

WE  ZLEAEMRELIEREAGPRISINIZ AHEHRIK, AR GPRISIM 2 THE ML E fjk
(T-cell acute lymphocytic leukemia, T-ALL)%8 e Cutlll 78 = ¢9 %7, i@ iLPCR%EY 3 AGPRIS3 7
KB, R4 315 gk R OA BAR K pEZ-Lv201 b, M3 it R A GPRIS3Z Ja & i ke, QLK M, B
#T-ALL Cutlll 48 2, q-PCR % Western blotA& M| 2@ i.GPR183 % & /K F; 4 M GPRI183%+ Cutlll 48 e,
A K. AR A THw. FAEPCREMN G 4RI T, RAMEGPRISI LR AIE R EHAR, B
Cutlll 0L j& 5 K BAKAR T VLR B 4L & 508, i R X 21GPR183 mRNA K & & & A /KT 4t Fé 2 B
2 _EF(P<0.01), R LKA GPRISIH Cutll] taftk, i & A GPRIS3# Cutlll ta it A K BA B %
B4 4] (P<0.001), AT KP4 B4 R FH5(P<0.01), {2 R #eh it B 4. #1487, GPRIS3HE
B 247 5| T-ALL Cutll1 28 fe3g K, 428t m BB 1=, A Jo S AR 3L 2 3k mds.

%4887  GPRIS3; T-ALL; 40T

Construction of the Over-Expressing GPR183 Lentiviral Vector
and the Effect on Apoptosis of Cutlll Cells

Zhang Hang, Shu Yi, Lii Wenqiong, Zhang Jia, Zhang Hongyang, Tang Shi, Zou Lin*
(Center for Clinical Molecular Medicine, Children’s Hospital, Chongqing Medical University,
Key Laboratory of Pediatrics in Chongqing, Ministry of Education Key Laboratory of Child Development and Disorders,
Key Laboratory of Pediatrics in Chongqing, Chongqing International Scienceand Technology Cooperation Center for
Child Development and Disorders, Chongqing 400014, China)

Abstract To construct the human GPR183 over-expressing lentiviral vector and investigate the effect of
GPR183 on apoptosis of human T-ALL cell line Cutlll cells, the human GPR183 cDNA sequence was amplified by
PCR and linked to the lentivirus vector pEZ-Lv201 and the GPRI83-overexpressing lentivirus plasmid was con-
structed then lentivirus was packaged by using 293T cells. The Cutlll cells were infected with lentivirus and the
GPR183 expression level was detected by q-PCR and Western blot. The CCK-8, PI and Annexin V staining were
used to study the growth, cell cycle and apoptosis of the Cutlll cell with (Cutlll-GPR183) or without (negative
control) GPR183 overexpression. The plasmid confirmation PCR and sequencing data indicate the human GPR83-
overexpressing lentivirus plasmid was constructed. The GFP™ Cutlll cells were detected after lentivirus infec-

tion. Consistently, the g-PCR and Western blot results showed the expression of GPRI83 was elevated in Cutll1-
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GPR183 cells (P<0.01). The CCK-8 and Annexin V staining data showed the proliferation of Cutll1-GPRI83 was
inhibited (P<0.001) and the apoptosis of Cutlll-GPR183 was significant increase (P<0.01), while the cell cycle of
two groups had no difference. Overall, our results indicated that GPRI83 could inhibit the growth and promote the

apoptosis of T-ALL Cutll1 cells and laid the foundation for the follow-up study of mechanisms.

Keywords GPR183; T-ALL; apoptosis

oM I EL 4 MY I 99 (acute lymphocytic leu-
kemia, ALL)7E JL 2 [ IfiL 995 H ¢ oo L, Hod Stk
bk E 4 0 I 05 1 A 2 v, s R R L 5 B
K, T TR A AT F(event-free survival, EFS)A
60%~75%, /BT AR R T A — L8R HL ) R, (H
M VA PR S PETIE T 48 M 3 I3 (T-cell acute lympho-
cytic leukemia, T-ALL) ¥ AN g 56 4 22 fif, H 254 )
R ZEM, 3R B AR BIL ) SR 9T B RS AT T

receptors, GPCRs) & N K RS2 7R 5, 15 % Fif
A= FR T A K R AR KR A% HpkE B AR

GPRIS3(X 4 EBI2)J& T GPCRHAFE L 55 41 )i
FR, E 1R H & M40 M & F H RE I #1INotch 145 5 M\
T2 4E PN 7 400 1 s I 4 i 1) % 4660, 7E 48 1 ik
28 W9 A 1ML 973 (chronic lymphocytic leukemia, CLL)H,
GPRI83 w315, WRBBAH AL 7] 98 i 4h X T # . ek
/AR R AR 1) S 9 S B, PRI 4 W IgM 5 TG
KF, b ife-MYCH 5 Rk, (i 1 41 A 3 i1
{HGPRIS3X T-ALLAN fil 1 A=W 22 e e 2 5 H A &
TR AR AR WARIE . (R, AHE 70 Ead f @ A e i
FIKGPRISIMT-ALL Cutll1 4 fu#E AL, Rtk — 45
ZGPRIS3X T-ALLAN i A= 4 % 1 1 (1) 5 ) B9 5 2
fiilf o

1 MRERE
1.1 RIS

R 40 i 22 (HEK293T4H i), A T-ALLZH il
FCutll 140040 5 [ B2 B gr i 2 VSV-GRIE
JRL. PAX2ELHE TR A A S50 3= AR AF . SEER A R
fF5: NGPRI183%E KIcDNA T [ 5 R (Ak 5T S f M|
B A R A A, #4k JRPEZ-LV201(GeneCopoeia
/v A]), KOD FX(TOYOBOA #]), Xmn 181 Xho 1fR i
N V1. T4 DNAE 8 B§(NEBA &), DHS0/ 52
AU MCRAR A= AL RH A B A 7)), DNA transfection
reagent(Neofect 7). 2 %t %4 (Sigma /s 7)), DMEM
Figrdk. 1640859758, JIR/F M5 (fetal bovine serum,

FBS)(Gibcos 1), i # 5%k 7 & . SYBR Green II.
EX Taqfff(TaKaRa/~ #]), RIPAZH it £ fi# ¥ % Trizol
RNA$E IR (H Ze v AW AR A BR A w]), BCASE H
i RN S CE = RAEDH ARG R A ), &
8 .57 B HTRAGPR183. GAPDH(proteintech 2y &),
G B 2 T PUAMYC(Santa Cruz 7)), BAR T &4k
Yl bR A0 1 E 5T RIgG(P A2 B ARG IR A
A]), ECLR A G IR E AR A R A7),
CCK-8(ZR A=A 5 FHH A B A 7]), PI/RNase Staining
Buffer(BD/A ), Annexin V-APC/7-AADX{ J=4 Jid
TR 7R B (L A= W e AR et A PR A D), A
WA N E = al. SIS EL4E: 22 EBDA F
FACSCantoii 30 40 fil{X . Bio-Rad /A & [ & Jit H ¥k
A FL K A% ASORN Bt IS AR ACFIOLY MPUS A 7] 9%
BURTA G

1.2 5%

12.1 3l 4pi% it 5GPRISIA B K B HEIR M
GenBank %} 1 3% BL GPR 183 [(JmRNA 7 51| (NM-
004951.4), ¥ iI ¥ 3% 51 ¥ GPRIS3 F: (5-3")TAA
GAA GGA GTT CGA ACC ATG GAT ATA CAA ATG
GCA AAC, GPR183, R: (5'~3")ATT CTC GAG CTA
CTT TCC ATT TGA AGA CTT GGA A, Hrh, 78 bt
MR W5 355> BN T Xmn IALXho TREYIHT 5. LA
NGPRI1835E K cDNA 7 [ JFURE AR, FE il s A4 2
IR 0.6 uL KOD. 20 puL 2xZE 303 8 uL dNTPs.
TSI %0.8 uLy 1.6 pLEL B, 2 uL DMSO. 6 uL
ddH,O, VB2 Ja FE 8 B0, [ 26 N: 95 °C 5 min;
SRJE95 °C 30's, 55 °C 30's, 72 °C 30 s, fEFF 18X,
72 °C 7 minJ5 & T4 °C,

122 TARBREBMAGHES LT H4ifkE
(IpEZ-Lv201 5 i3 pL, 10 uL%% 3 . 3 uL Xmn 1
WY, 84 uL ddH,0, 37 °C/K¥530 min, 2R )5 HE4T
CEEYTVE: KB JER Z NI CIRETS pL 1 mLIG
KO 5 uLHEJE f5 BN EEE 2 B T-20°Cif &
10 min, 12 000 r/min 0»15 min, 7 L3, 70% 2 1
ARG £ LB HEERERR OEE. Xho INY)
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#1 ¢-PCR3|I¥ER
Table 1 Sequences of the q-PCR primers

LR 4 EEEI(5'—=3") TSI —3)
Name Forward primer (5'—3) Reverse primer (5'—3")
GPRI183 TGG GCT CGT GGG AAA CTT AC GGT GCA CCA CAG CAATGA AG

MYC CGC TGC TAT GGG CAAAGT
CAG CGA CACCCACTC CTCCACCIT

GAPDH

CGT CCT GGG AAG GGA GAT
CAT GAG GTC CAC CAC CCT GTT GCT

AT 26 IR Y, T3k b, K iAs 21 2 A
IpEZ-Lv201#44 . JE#ER FR: 1 uL T4 DNA ligase.
1.5 uL T4 DNA EHM MR 1 nL& AL pEZ-
Lv20134/KDNA. 10 pL4lifk J5 I GPRIS3FER A Bt
1.5 uL ddH,0, FiRERES h, ¥ &R~ Y 1L DHSa,
PR B 5B 2N H B R LBRE AR 2 F37 °CHiy
B, PRBCE B R A 7 AT B A PCREE
3% F: (5-3")GCG GTA GGC GTG TAC GGT, R:
(5'-3")AAT GAC GAC CAA GGC TAG. BH%#51k,
TREY KRR, 1RIUIR 51 TPCREE, %558
IEHf JE % I, W7 51 4F: (5-3)GCG GTA GGC
GTG TAC GGT, R: (5'~3")CTG GAA TAG CTC AGA
GGC, ik Ih e @ i % A GPRIS318 % 7% %% 14, pEZ-
Lv20 1 BURLAE g B 14 % HE

1.2.3 GPRISIEWIE @ EZBGEENE B
A K I R293 T4 A Jik B VH A4 5 4 1710 em4H i 1%
TR, 37 °CRI5% COAH 15 77 4 K5 7724 h 740
JfL 2 FE 60%~T0%I FEAT Lo Jusiiin . e ek
8 g ik Rk K I T kL. 8 pug PAX2F 3%
JRL 2 pg vsv-gRIA AL, 18 pLi% YL filNeofect,
e YT R P A e IR 0 B A« WS BE36 h48 h
72 h %96 h & dE ok 1) 3, 4 °C 2 000 r/min &0
5 min, 0.45 pmJEAS IS IE G, IEREIRYE 5 3
280 °CORAF, MBI 1 LU B Y293 TA M, 456
RN RIG T B R A, )R GPRI83IH A 12
I3 75 S [P XS R

124 iHRIAGPRISIHCutlll e Z 935 B
HAEKIARI Cutl1 40 Y, 75 28 &t/ polybrene(6 pg/mL)
()58 Bh T B B, IE W AR R RS IR, B56 hif
FN, ESR Y24 ho 72 WG9 B N WSk
9% M & H (green fluorescent protein, GFP)K 1A,
FA i 2073 1 GFPRH 1 41 i, Bl D #) 2 i 3 38 Cutll1-
GPR1834 M Az [ 44 xf HE 2L 40 i

1.2.5 % &7 FPCRA M GPRIS3 mRNA K & /K-F
TrizolE R HUERNA, 2 J8 3 i 5 X550 £ U0 B 15300 4%

S NCDNA, RT-PCRJ% W4A& Z: 10 pL SYBR Green RT-
PCR Master Mix~ [ F#5]#14-0.5 pL(FR 1)+ 2 pLARAR -
ddH,O%h 5% %220 pL. #4275 95 °CHIAL 5 min;
95 °CAZ %30 s, 58 °CiB k30 s, 72 °CIEfH30 s, fHH
35K, BEANMEM G ORI 9% 5, AGAPDHAE NN 2,
2T BB R AR SRR &
1.2.6 Western blot# M GPR183%& # /7 7/K-F  RIPA
HRR R A 2L (1, B> 107409 X1 mL RIPA,
B REAI, 4 °C 12 000 r/min 20220 min, L
i, BCATERI & (B, IINSx EAE R p iR &) e
100 °C 510 min, HX20 pgsk F14210% SDS-PAGEH,
vk, PVDFJE#E R, =1 h, —HTi(GPR183 1:600;
MYC 1:200; GAPDH 1:20 000) T-4 °CH#%¥ & i &,
TBSTHEME, —H11:5 000) = IEMF E 1 h, ECLA G
2R,
1.2.7 CCK8Z:mtbmsmieA ¥ Kl Rk AN}
HRZH AR A LA3 0001 /9L% B2 4ehp 2196 FLAR 1, 5 2H A
3NEIAL, FFLAEFR200 pL. 2 HIFEREFR0. 1. 2. 3
RIFEEFLIIANL0 nL CCK8¥, 3 ) ABEEAR SO
450 nm bW e FEAE .
1.2.8 PR &M EE  WHE1x10°414, PBS
Ve AR M TTIE2IR, IINT0%THRA 2. BE4°CH 5 i 7,
B90 JEPBS H A A, A% 44 0 ] 5 i ARNase A
AIPI, 5 R8OGG 5,30 min 5 it 204G
1.2.9 Annexin VA& | 28 &, 8 = IS £E 5% 10°4]
fig, 2 000 t/min .05 min, TAPBS 2 000 r/min & L
5 minPEIE 4RIV, IN500 pL 45 &2 i, EiF
42, hi A5 uL Annexin V-APCIE2A] 5 FEMMAS uL
T-AADYR, WR2], RS R 15 min, 1 hiy i3
A7 A .
1.3 SZitFE S

BE > MR HISPSS 13,084 A kAT 48 it 23
F DL B v ZEmean+S.D. K7, 5 20 B0 1R] B ¢
KPS BEAR ek 36 . LAP<0.058 % %A 48 it
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1: DNA marker 2000; 2: PCR7#J(1 080 bp).
1: DNA marker 2000; 2: PCR product (1 080 bp).

E1l PCR™#JejkE
Fig.1 The result of PCR product

bp

2000

1000
750
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100

1: DNA marker 2000; 2~11: 1~105#4£7-(293 bp).
1: DNA marker 2000; 2-11: the positiveplasmids of No.1-10 (293 bp).

E2 GPRI183-pEZ-Lv201E4HRAIPCREE
Fig.2 Plasmid of GPR183-pEZ-Lv201 was identified by PCR

2 #R
21 PCRY #EGPRISEAFREKEEHRN
GPR183-pEZ-Lv201H0 % E

Btk 2 Bk 518 18 J5 43 B GPRIS3HE R 7 411,
22 TR IR R B I LUK 5 19 B K /NZT A1 080 bp) EX,
5L JE R (I GPRI834: 3L IR 7 41 K /N 77F, & #H
IR IFGPRIS3IFE R (1), #hik 10 FHPEFE AL T
HETPCRYE5E, HA 7A=Y 4 B R W eI L bk 5 7
293 bpib A — kI SL IR — 21, R/NFFE T (1512).

FFPCR Y 5 B h ) B 20 5 b i e, 45 3 5 it
JP o — 3. R, Y # #GPR183-pEZ-Lv-201
HA TR
2.2 T-ALL Cutll1 ZRp187% 5 B L 24

% L B VLA M GPR 1833t 3% 14 20 5 [ 7 o) HR
Y955 B FE 20 9 1.1x10° TU/mL. 1.4x10° TU/mL.
Cutll 1 40 M 0I5 TR G, 72 hJE 56 B N,

GPRI1833d 33k 21 Je [ 14 % R 41 35 5 GFPR 1A (A
3).
2.3 Cutlll ZABEGPR183id A+
it — P FHq-PCR Jt Western bloth: il /& 4% 1575 53
J& Cutll 1 40 fGPR183FIATH L, 45 R ow, W RKIEH
GPR183 mRNA J% & [ /K 3500) HE 2 35 7 BH 2 7 v
(Fl4AFNE4B), Z 57 BA it 25 XL (P<0.01).
2.4 Cutlll PRI FRIAGPRIS3FE AT M
CCK-845 i, Ioh 328 4H 20 g A6 K oot R 4.
A2 A2 230, 2 7 BA G 2E R L(P<0.001)(E
5A). 4R HAZE SRR, P AL A BITE B B2
(P>0.05)(EISBFIEISC). K it 41 i 4% M Annexin
VI & P T L, A5 R BN, 5 PR R
AL, EREAFET K PFEHEEM, 2R AH
Gt 25 B (P<0.01), iIEskit FRIAGPRIS3RE S 15 F
Cutll 1 ZH 8 T2 (EISDATEISE) o
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2.5 Cutlll4HA83E FRIEGPRISIEHIHIMYCEE
Rk

AT — A5 I Notch 115 5 38 % #8 3 RIMYC
FIEBEME, g-PCR I Western blot4h R, 78
Cutll 140 s v it 2 IAGPRIS3 JG MYCH: A % ik B i
SR, 725 B g R U(P<0.01) (6 AR A
6B).

Bright field

Fluorescence
field

50 pm

3 Wig

GPCRsfE N Nk RINESZ AR R, 2 541
B BR A N 2 M AR A BE sl i AR, 7 0 A A
T, L5 2 B A Y D e b kg AR AP, R A
[ AL 9 s R AR R e R AR . RS
0 B 1 195 Y, GPRS6E 1 1% T2 M (leukemia
stem cells, LSC)#i A H A€ AR ), = KIEGPR56

Cutll1-GPR183

50 um

E3 TR MR T Cutl AARRRGPRISIT RIAIEHE
Fig.3 Cutlll cells were infected by lentivirus overexpression GPR183 gene

(A)

sk

Relative GPR183 mRNA expression

¢ >
~ ®
&

S

QQ/

®)

GPR183

GAPDH

A: g-PCREM GPRI83 mRNAF LK, ** P<0.01, 5NCHLLLEL; B: Western blothi il GPR 183 85 (4 IA /Ko
A: the mRNA level of GPRI83 was detected by q-PCR, **P<0.01 vs NC group; B: the protein level was detected by Western blot.
El4 Cutll1ZHAE+GPR183 mRNAFIE H&RIAKFE
Fig.4 The mRNA and protein levels of GPR183 in Cutlll cells
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(A) 04
-~ NC

034 -m Cutlll-GPRIS3

Time (d)
(=3 (=3
B) § =3 ©) m G-M
= 23 B s
8 8—_ 100 o GO_GI
- G,-G,: 60.39% é_: G,-G,: 63.93% |
58 S:33.28% 5% ] S:29.97% ~ 804
€8 28] S
S G,-M: 6.34% 2% G,-M: 6.09% 5 604
o =% B S
g § 5 401
(=3 O_‘ o
g S © 204
) o
0 20 40 60 80 100 20 40 80 100 0 N N
FL2-A PI PE-A FL2-A PI PE-A N N
NC Cutlll-GPRIS3 R
N
(D) (E) S
1009 QI Q2 10°3 QI Q2 =
104 0.27% 1.41% 1089 0.75% 4.09% S 15+ .
3 = —_—
1073 Z
10°3 bt
S - 'z 10
2
14 -
< 1044 E
3
S10° gy S 51
10° 3 El
4 10' 4 5
Q _ Q3 P Q3 S
0 480:60% - 11.80%j 69.70% - 25.40% & 0 3
LA BRALLL B IR IR AL AL B IR § L B B B LB Bt i B | %C/ %\%
0 100 10* 10° 10° 01 100 10° &
APC-Annexin V APC-Annexin V 0\\\\

O

A: CCK-85:8a 45 4 B: PIA AR AR 1 39); C: AN FIIE R GETH 20 Hr; D: Annexin VAR IR AT Ze b AN T2 B B T-45 R GE o0 Ao

**P<0.01, ***P<0.001.

A: the results of CCK-8 assay; B: cell cycle was detected by PI staining; C: statistical analysis of cell cycle; D: the apoptosis level of NC and Cutll1-
GPR183 was detected by Annexin V; E: statistical analysis of apoptosis. **P<0.01, ***P<0.001.
E5 dFRIAGPRISIFFCutlll FARLETHIF M
Fig.5 Effect of GPRI83 overexpression on the apoptosis of Cutlll cell

$ERAML & & 2 K T J5 221, FENPMIRIFLT3%
A2 JAML, GPR56i4 7] {ig 3 HOXA9H 2% (I AML
TR T AE — S8 1 5 22 (AMLIE B b, EVIT{E i3
GPR563%1., L iRRhoAfS 5, 1AM T, HAi
FIATBLSCHE M AE I B . ZET-ALLHY, CXCR44(1
AR a2k 20 O T S R B R, AR R T-ALLIG T
HTHE 5P F2RGPCRZAASMOTW] ¥ iE Hedgehogith 1%,
PR MG TE 5 /N BRAR N T-ALL i e,

20 B A A SR B IR — 2 DA S e ik
F#197 £ (human immunodeficiency virus, HIV){E 4 3
ith 177 % PR P 5k R 2 L A, R R B A Dk 1R
e A B4 R R K HIRIA, HRA K

P R 53R R AR RE 71, 2 H Al G s
G G Rz — U 2 B TG 4. R
AR 20 i 25 ) 5 DR AR 30, ACHIF FE i 4 i@ GPR1S3
Tt FIENS B R, B BRI A 1.1 10° TU/mL,
G Cutll 1 40 i 5 2t R N LS B S 58 K, BB
FRImRNAZK P FVE 1K F 5 B 14 % HE 2H B 6 7 v
(P<0.01), RIhEE L T i Rk GPRIS3 IS I T 8 AR,
FE e SCMET IR AT B A I Cutll 140 A, 37 34 ik
HARE Atk . Bl S 230 CCK-855 58 . PIGL 4
Al Annexin VG ke 28 B AR K LS SR ANIE T2 15 O,
R IUAR LB B AT i, i RIAGPRIS3 Ja Al A K
B {2 52 B30 (P<0.001), JE T &2 8 hn(P<0.01), H
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B
(B) >
N
&
<
e° &
MYC
GAPDH

A: g-PCREZMMYC mRNAFRIEKF, *P<0.05, 5 NCALLLEE; B: Western blotfallMY C R AR IE /KT
A: the mRNA level of MYC was detected by q-PCR, *P<0.05 vs NC group; B: the MYC protein level was detected by Western blot.
El6 IRIXGPRISIHFICutl AIMYCERFRIAE
Fig.6 The effect of overexpression GPR183 on expression of MYC in Cutlll cells

X4 1 3916 B 2 52 (P>0.05), & Bl GPRIS3FKIA
B EREAMHIT-ALL Cutl 1403 K, (2t 4 -

GPRI183J& T GPCRsi KL 4 KR, 1E1E
Wi IR B ik AR, GPRIS3W] S5 4E5-Arrestinl FIE3
2 FAE I Nedd4, MR 2E & I 4 K¢ HNotehl
Bee ik, (2 3E P B2 40 M % 460 38 32 ifil 40 MU 7ET-ALL
(1) K e TR, Noteh I3y 45 BB A (0. 16 1E &
MY BE, R P B = Notch 15 A K & R T40 i, (2
Notchl i 05 W £ % FE NT-ALLYSY), Notchl{f
65% I T-ALL 835 7 7 1 W0, U428 1 i s 248 e 1)
WA AN 28, 2 E BRI TR Y, FRATTEE J5 R,
TET-ALL Cutll 1 4f ffg # 1 1A GPRIS83RE | Notch1
&5 B EEIMYCHI Rk, $&7xGPRIS3I ] feidid #)
i Notch 112 538 1% M T 00 81 Cuell 128 i A K412 i3k 48
M.

LR E TR, ABEFL I T L RIEGPRIS3
(120 TR B, JEEE S T I RIAGPRIS3 AR 2 41 i
%, IFH It %A GPRIS3JGT-ALL Cutll] 2 g & T~ 14
I, A2 B0, R 24T GPRIS3 R 1 L5
LML 785 I a7 R4 7 s a T B A
WHEA
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