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Immune cells in adipose tissue inflammation
Ma Yizhe,Zhou Hongwen*®
(Department of Endocrinology ,the First Affiliated Hospital of NJMU ,Nanjing 210029, China)

[Abstract] Accumulating evidence showed that adipose inflammation plays an important role in obesity-associated metabolic
disorders. As known, adipose tissue acts not only as an energy organ but also an endocrine organ, mainly consisting of fat cells,
immune cells and other cells. Almost all of the immune cells participate in adipose inflammation, some of which are pro-inflammatory
and others are anti-inflammatory. This review will summarize the participants in adipose inflammation, such as macrophages, T
lymphocytes, dendritic cells, mast cells, eosinophils,and focus on the therapeutic potential of these adipose tissue immune cells in
protecting from inflammation and obesity-related metabolic diseases will be discussed.
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R EF ATF3 3 KR Gadd458/y ERE S shiE M= in & AT gEaI 4

A EML

BB ATRE K 4,0 B ER— B Gk, EE R B R L, 2R
(R ERRFRIEE R UL At 210029)

(& ZE] B MEKRAERKMR X DNA #4515 S 3EH 45 (growth arrest and DNA-damage-inducible gene 45,Gadd45)B/y J&
BT (K M) 2O BHERS FURL, IEEAE K BUE /NER R4 I (glomerular messangial cells, GMCs ) HVi 235 3801 % 5% (X
F 3(activating transcription factor 3, ATF3) J5 43X K 5 Gadd45B/y K5 shiih A2 , [R5 B i H il BEAY ATF3 Z5& 005,
J7i% R PCR HiAR WG 1 KB Gadd4s5B LR F 3 T4 K (=1 105 ~ +236 nt) Fil GadddSy FEHE 3 F 41K (913 ~ +72
nt) 73 B A )56 6 ZBHR 4 2L 2R pGL3-basic H, 38545 Gadd458/y HH JH 8114 K 96 L ZBHR & Tk (pGL3-Gadd458/y-
FL), Pl pGL3-Gadd45B/y-FL 43l 5 1R 4 Rl A4S 2 119 Ok FRUBF A 28 ATF3 33 383k ks (pIRES2/ATF3) 654 4 GMCs, K
POCRMHENE, LIAE ATF3 X Gadd45p/y BEMBEEM, 73 FIAEYE B2 Gadd45p/v FF R 3T F ATF3 & 7E
PGS AL TS A EE 4 4> Gadd45B F1 3 A Gadd4Sy FEE sh 788 F Bt TR R M Tk, K Gadd45B/y 3EHH 3h+
SRS BEYTOE R MRS FoR 5 pIRES2/ATF3 YL CMCs, FIATTOLE MGG 2 , LASRE ATF3 ROZ5 &0 0, 4
B B PCR ZARIFIESS, KB Gadd45p/y S G s F (& KM ) SR IS TR B E R, 1% pGL3-
Gadd45B/y-FL 23 5IF1 pIRES2/ATF3 $:550% GMCs KB, Gadd45B/~y FK 5 3h 7l P24 i 88 0 1is Gadd4sp R sh Fa kK &
4 A SE Bk 4> 9 5 pIRES2/ATF3 HHE Yt GMCs J5 7%, pGL3-Gadd45B-4 1Y 7 8 1% 1k i # 1% F pGL3-Gadd45B-FL pGL3-
Gadd45B-1,pGL3-Gadd45B-2 1 pGL3-Gadd45B-3, &/~ ATF3 I REZE A 7E Gadd45R FEFRUR T 19 (146 ~ +23 nt) X3, [FIFE,
¥ Gadddsy JAsh 4K K 3 MR TR 9115 pIRES2/ATF3 L% GMCs J5 BR , pGL3-Gadd45y-2 . pGL3-Gadd45y-3 13 )
WP B E R T pGL3-Gadd45y-FL Fll pGL3-Gadd45y-1, 7% ATF3 Al fE45 & 1E Gadd4sy HEH 3 3719 (-456 ~ 61 nt) K3, H.
B I AT RRAL S 1 AL L ATF3 S5 A0 518 I TR Gaddd5B/y SR sl F & K a5 i Bioob R 5 i
B, FFVIETIE T ATF3 78 Gadd45B/y JEHJE 37 A4S & X8,

[REE] A KBHAFT DNA #0556 45(Gadd45 ) ; i 5% sk R T 3(ATF3) s ZOL R BRI B0 ; Ji 2 71 1k

[FESES] R692.3 [XEERED] A [XEHS] 1007-4368(2016)01-026-07
doi; 10.7655/NYDXBNS20160106

Construction of rat Gadd45B/y promoter and identification of its binding sequence with
ATF3
Zhou Mengya,He Fengxia,Zhang Jing,Liu Yu,Yu Tianyi,Lu Yanlai,Wang Lulu,Zhao Dan,Qiu Wen,Wang

Yingwei®

(Department of Immunology, NJMU, Nanjing 210029, China)

[Abstract] Obijective;To construct luciferase reporter plasmids of full-length and truncated promoters of growth arrest- and DNA-
damage-inducible gene 45 (Gadd45) B/ and detect their activity in rat GMCs in response to activating transcription factor 3 (ATF3)
overexpression respectively, screening the possible binding sites for ATF3. Methods: Rat Gadd4583 promoter (-110 5 ~ +236 nt) and
Gadd45y promoter (-913 ~ +72 nt) were amplified by PCR, and then cloned into the luciferase reporter plasmids (pGL3-basic)
separately. The recombinant plasmids (pGL3-Gadd45B/y-FL) were transfected into GMCs accompanied with rat ATF3 expression
plasmid (pIRES2/ATF3) and the luciferase activity was detected to determine the role of ATF3 in Gadd45B3/y gene transcription.
Meanwhile, the potential ATF3 binding sites within Gadd45B/y promoter were predicted by bioinformatics software. Based on the

[(EeWmHE] EFHARBEEASTRHI(81273333,81471626, 31470853) ; 1LIR4E miks A SRR 058 T 35 H (14KJB310006)
*il {5 {E# (Corresponding author) , E-mail ; wangyw1508@njmu.edu.cn
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predicted results, four truncated Gadd45B3 promoter luciferase reporters and three truncated Gadd45y promoter luciferase reporters
were constructed. Subsequently, the full-length as well as different truncated promoter luciferase reporters of Gadd453/y were
transfected into GMCs accompanied with pIRES2/ATF3, and the luciferase activity was then detected to identify the ATF3 binding
sites. Results: It was verified that different kinds of plasmids were all constructed correctly by PCR analysis and nucleotide
sequencing. GMCs co-transfected with pGL3-Gadd45B/v-FL and pIRES2/ATF3 displayed increased luciferase activity of Gadd458
and Gadd45y promoter, respectively. In addition, pGL3-Gadd45p3-4 co-transfected with pIRES2/ATF3 in GMCs showed notably
reduced Gadd45B promoter activity than that of pGL3-Gadd45vy-FL, pGL3-Gadd45B-1, pGL3-Gadd45B-2, pGL3-Gadd45B-3 co-
transfected with pIRES2/ATF3, indicating that the region of rat Gadd45@ promoter (—146 ~ +23 nt) might contain ATF3 binding
element. Likewise, pGL3-Gadd45y-2 and pGL3-Gadd45+v-3 co-transfected with pIRES2/ATFEF3 in GMCs exhibited acute reduction of
Gadd45+y promoter activity than that of pGL3-Gadd45y-FL and pGL3-Gadd45y-1, indicating that the region of rat Gadd45y promoter
(-456 ~ -61 nt) might contain more than one ATF3 binding element. Conclusion: The full-length and truncated Gadd45B/7y promoter
luciferase reporter plasmids were constructed successfully, and the ATF3 binding regions within Gadd45B/7y promoters were identified.

[Key words]  growth arrest-and DNA-damage-inducible gene 45(Gadd45); activating transcription factor 3(ATF3); luciferase

reporter plasmid; promoter activity

Z2 R A= PR /NBR B R (mesangial proliferative
glomerulonephritis, MsPGN) J&— P f0J8 48 iE 14 14 1
ANERI , R 2 o5 i R 5 A 1)) 50901,
K E Thy-1 ' %8 (Thy-1 nephritis, Thy-1N) & —Ffi /A
INIBIFFENZE MsPGN s 8=, B BF5E 3R
W], Thy- 1N Jj 28 HA MAOME , JEH R 375 figp 5
(sublytic ) C5b-9 #AHiPE . FATLAFESL 5 i 7, Thy-1N
K, B4/ NBR R AR (glomerular messan-
gial cells, GMCs) 2 THT- S, (K7NH sublytic
C5b-9 Hl GMCs B REFS S IR TR A0 R4 1
KL Thy-1N & HF, /i sublytic C5b-9 Ji3 31 GM-
Cs WT-AMEIN RS S, H Loyl indr,
FURTT R 58 e fBbe . O TS Thy-1N F.45] GMCs it
DByl BERL ] , AS IR ZH AT I 25 DRES oA B
A1 Thy-1 B 5 5 P S UL 3 2810, 5
RS sublytic C5b-9 HIWIE TR GMCs JH [H 33 i
FrEexd, 28R kB A R e ek BRI, b
WG 5 5k [N F 3 (activating transcription factor 3,
ATF3) FlA: KB B DNA 151455175 S 3L 1A 45 (growth
arrest- and DNA-damage-inducible gene 45,Gadd45)
B/y FEFROUN - n LR, i AR Ahs
B EAESE, PIFPEED 1 mRNA FIEE FKF2 3% 1
Tl AN, RN T RNA DR ATF3 5205 & B,
sublytic C5b-9 53  GMCs JH T F2 o i3580, F
H, AR RTHR SCEA K, ATF3 5 Gadd458/y
()RR B FHIEA — B, HUTER Gadd45B/y J5 7R AE
¥ sublytic C5b-9 1551 GMCs T %5 .

ATF3 J& T30 3 T/ c AMP RS TCF45 &

FH H (activating transcription factor/cAMP response

[Acta Univ Med Nanjing,2016,36(01) :026-032 ]

element binding protein, ATF/CREB) Z i il b2 2 —,
JE T B S R B 45 44 (basic-region leucine zip-
per, bZIP) i % i A+ fig 5L RS 3l L AR Y
DNA JFHIE5& KAEA R, ATF3 76 R #HR 73 1E
R A P A FB AR (B S A 2 2R N
HMBOE R AE 5 (CAnB s | i ke o P08 T 55 )
RIS, ATF3 (280K .2 EJH A SOkl ,
ATF3 Z 5HURZ R AR | (46 SORE LK g
T AN T Sy S

Gaddd45 JEAE K BH I & DNA $ 05175 5 2 11 0%
W Z—, & 3 FEA (Gadd45a,Gadd45B Al
Gadd45y)™, FEABFIFREEN T, Gadd4s it 5
HoA 2 5 200 ) S 40 N SO0 25 R A AR A
UNIAHE AN B AZ BT R (proliferating cell nuclear anti-
gen, PCNA) 043 2459 5E K 2/ 40 i A W25 1 B1
(cell division cycle gene 2/cyclinB1,cdc2/cyclinB1)
S5, PHEFAMIA N, 4T DNA 1852 K iR 45 4 i AE
FF B EA T, G RE TR AR AN
i W RN LUGE T E A Gaddds 1k, Wi BHL i
PR A R IR A T

AU LIEMT T C R W ATF3 ik i n]
JA B FIFEIER 40 Gadd45a Al Kruppel #E5E5% A
¥ 6 (Kruppel-like transcription factor 6, KLF6) JE[X
FO%E 5, T #E sublytic C5b-9 1559 GMCs 1=
BB U8, Al AT A W AE B A ek i
Gadd45B/y KR 3 F Lias G ook kB, 75 K
Gadd45p/y JE K )R 2 7 1 &% A ATF3 9455 70
o MR, ATF3 A R 5% S A -2 1t nl i i ) 3l
Gadd45B/y SN Y, e it GMCs AT, H i
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AT ITEHIHX— 8, AL EemE TR
W Gadd45B/y B E 37 (A RKASHEE BB
POCRE M BRL, 755 ATF3 of Rk Joopr et gy
GMCs J&, T ATF3 X} Gadd45B/y FE K5 shi& v
FIFENR , [RIAS i ATF3 76 Gadd45B/y ZEH S s+
EArRem g & XL, B — P05 ATF3 F
Gadd45B/y KK 7E sublytic C5b-9 55 GMCs T
rh IR AR ISR AL SE IR AR

1 #MEFT %

1.1 ##

KB GMCs 4R bk (HBZY-1) g [ 3 K2 v
FE AR SR ORI 0 o DO TR BRI AR kL
(pGL3-basic Fll pRL-SV40) DL M7 ZE B 5 3 A
KR &0 [ € [E Promega /A 7], ZHEUIE R 4
DNA $2 R & K BRI E NPT Mlu T Bgl T Sac
I Xho I Fll T4 #EHER/G H H AL TaKaRa /A A #24E
TransStart® FastPfu DNA Polymerase 14 F] 4t 50 42 5
&3], Neon HLUELAS FIECE HL G0 & b 95 ] In-
vitrogen A AL B EKIRZ K pIRES2-EGFP H
A Y TREA PR A AR, ATF3 i KA
$i pIRES2-EGFP-ATF3 (pIRES2/ATF3) k7K P 1 4]
GIELEE SIS R RSV
12 7k
1.2.1 314pi%st

Bl NCBI, % GenBank %4 & if K R A9
Gadd45B DNA 351 (NM_001008321.1) F Gadd45y
DNA J¥ %1 (NM_001077640.1) , F| Jf] Primer 5.0 %k
P B %5 % Gadd4sp KM S s FIX. (-1 105
~ 4236 nt) il Gadd45y K JH 8+ X (=913 ~ +72
nt) 5149, SRJ5 M TF Search A 43 ) 00
Gadd45B/y KM J5 3h 1 X 38k ATF3 7] g A9 25 & F
R IR A T 25 SR T B | i B A B A
MR BL, A Gadd45B i s L FliEs | Pt 435
A Ml T F1 Bgl 1 B U167 5500% 5105 1 78 & %
Gadd4sy Jagh ¥ RS, 43 3mA Sac T F1
Xho 1 BEYINE 5751
122 KA F420%E DNA $ iR R 5w

LSRRI ZH DNA SR BGR5 a iR K R e 2
ZURLNZH DNA,, BB IRE IR & i S . 1
FHEESD/AT WL ARG REASGI 2 L DNA 1 5 fe F2h B
FE T B HEE I FL UK L DNA 5888
123 K& Gaddd5p/y A B &3 F 26T 605
MR E oK BRI Y 38

J T WK Gaddd5p/y e IS 3h 7 X 5 5%
45600, AT FHAEWE B 2= 5 TF
Search 35 L T K B Gadd45B Fl vy 3 sh+ I #%
SEA TG TCHE . AR ZE R FAT1 73 Tt
T 1 X519 %Y 1 Gadd4s5B 5% Gadddsy F:H 5
FARKFH TR 4 X5y 3 X5 P54 16 HaR
FE3, 810 Gadd4sB £ S 31 4 A #dE A B
KEESr 54 798 bp(-561 ~ +236 nt) 628 bp(-391 ~
+236 nt) 383 bp (=146 ~ +236 nt) Fl 214 bp(+23 ~
+236 nt) ;% Gadd4sy FEK G 30T 3 ke B
HH A3 5M 529 bp(—456 ~ +72 nt) 284 bp(-211 ~
+72 nt)Fl 134 bp(=61 ~ +72 nt), SI¥FHILE 1, H
TR RIARR BT B SR E 91 A PR3
B, DAREIENZH DNA i, 1 F TransStart®
FastPfu DNA Polymerase #£47 PCR JZ i, ¥ 3K
Gadd45B/y FEFJH 3175 (& KM#Ek ) PCR ¥~
BT 95 CHIALYE 2 min, 95°CAEE 20 s,52°C
Bk 20 s, 72°CIEf 30 s/kb, JEI 30 K5, 72°CL4&
FEAH 5 min, B HG P 2R BB MEEE I FL DK s 1R T
Jeatife,

124 XK Gaddd5p/y AR B3 F (AKFH4)
pGL3 Fikiag My 5% e

¥ pGL3-basic 1 I 3RAN[E] PCR 7= FHAH X 1z
{14 PR PR 1) Bt A 7 U], 3 P R e vk 4l A 2 vk
6B pGL3-basic FFYIE Y PCR 74, 7E T4 DNA
HERER AR AT ROV (16°CRE ), B i 42
WAL S A DHS o, 3848 T & & S hiik
LB SFH |, 37°CHE: 3% 12 h 5, PRBUREVE LR T 3 mL
AP LB KR, 37°CH SRR, U SR
JE MBI (1 wl) B3R5 14000647 PCR 94 3
P 1.5%Br REWHEE RS FRL UK 50 | T 18 1 PR S e
ORI PR, e B Y Gadd45B EE4
JEORL 3 ) i 44 pGL3-Gadd45B-FL (42K ) .pGL3-
Gadd45p-1(#% 1) pGL3-Gadd45B-2(#5H 2) .pGL3-
Gadd45B-3 (#% 3) 1 pGL3-Gadd45B-4(#H 4), |A]
BE, BAHEAY Gadd4Sy TEZ FORLZ Bl 44 4 pGL3-
Gadd45y-FL (4:K) pGL3-Gadd45vy-1 (% 1) .pGL3-
Gadd45vy-2 (#5 2)H1 pGL3-Gadd45v-3 (#5H 3).
1.2.5 E kst GMCs

GMCs fE10K: % 36 h Je, THAL4IME I Neon
AL 5 RS iR Gadd45B/y HNE S 4K
AR RS pIRES2/ATE3 HH45 4L GMCs, LA 1x
10° /AL T 24 £tk , FHrh &A1 YL pRL-
SV40 VE YR NS IR, S8 ATF3 1 FRB X R R



