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H

BT AR, 2N ECRES FB3-15 LR % 52 (B3-adrenoceptor, ADRB3)¥#iE, wlifid{E
BERFE IR DT A I TL-6 (107 AR FIURE TR ot T WS S 2B, WL R0 R ke & . SRTM, ADRB3 ¥
e ek TL-6 7 A= AR TR B AR 73 7 BLA] i R WOCHRHIE . ADRB3 30 o il il cAMP-PKA-CREB
RARAE NG 2237 A N I 4 gk AR T 267 0 0 B S a4 AR P TR L B : S IRl F KLF7
AIER ] BRI A IL-6 RIE . AEYME BTG R . KLF7 B30T XAFE £ 1> CREB W45 &1L
Mo AWFFAEREATE RO . ADRB3 W0F /N R, DL A4 3% 745 6 IR 107 48 B A/ BT 20 i P ik
fih b, BHAA SPERNECIRAS N ADRB3 U 5 /2 15383 cAMP-PKA-CREB-KLF7 {55 il % bR )5
JUT 20 M TL-6 (IR , s Sy I B A0 = 5 A €6 IR 17 0 LT 2P EIROTRAS T 19 437 Th e B A (1 B0 A 3
T3
1. A4 N B S o 20 s A A

(1) LI /r2H: 40 H 6 A& C5TBL/6 HEE/NER, 2 x4 (n =10). 2R (n =10).
S N +ADRB3 FEPUFIH (n = 10)F1 &k NI APKA #0675 4H(n = 10); 40 2 6 J&# C57BL/6 Ml
INBR S 4 R 2 (n =10) ADRB3 #3071 (n =10) ADRB3 35 7+ADRB3 #% 1714 (n = 10)f1 ADRB3
BB FHPKA #5577 41 (n = 10).

(2) SEEGENALER 7 20 S R A8 B A R A o R SRR FE 5 kA, 0 R 2 AN R AL 3
ADRB3 ¥#Eh7I AP R i v E S 1| mg/kg CL316,243 ACFHE 2 h, i IR ZH A5 i vE 5 45 8 AR B 2 /K ; ADRB3
FEPUAI AL/ RIE A5 10 mg/kg SR59203A THALER 1 h,  Xof 6 20 i s v B 25 B 9 79 (ZE B 2R /K +5%
DMSO); PKA #lI#IFH4E F /N AR TE S 5 mg/kg H89 FHALFE 1 h, XJHELL4S T4 &7 (A B E K
+5% DMSO)s

(3) FIAEFR AN 515 Elisa VEAS I IMTE A IL-6 2 &; qRT-PCR Al Western Blot il 45 €21 Jig il 41
21 p-PKA substrate. p-CREB. KLF7. IL-6 A JFF R 7 A AH SC KSR 25 7K ~F- 5 4 0 B T 5109 (Glucose
Tolerance Test, GTT) & fifi & & it 52 136 (Insulin Tolerance Test, ITT) 1 FAr /I i 47 4 i 22 K figh & & FBURK
P PIERERIT & (Pyruvate tolerance test, PTT) A /IS BUbE 5 2B BE
PR SN HIE RGNS SN (S g el

(1) PRAMEARE: IR /N AT C R o A SRS TR/ BROSCET 4E 40 il 5% C3H10T1/2, IS 3715
SN AR AR, AL O et ik w40 h (YIRS, qRT-PCR 1 Western Blot %
SERR R NIbR B o

(2) XFEAHEFR LS C3HI0T1/2 353 (1 e (5 7 40 B gk 47 4b ¥ : ADRB3 3zl | 4k 3 20
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i H 5 uM CL316,243 4bF 4 h, X BRZEAE A 45 & 0 AR 2R 2K s R B R FA L Bl S0 7RI AL B2 A6 A 10 M
Forskolin ZbF 4 h, XJ R {s 45 & () DMSO ¥ ; PKA #li AL AT H 10 uM H89 Fiisb 2 4 h,
Xof R ZHL A1 FH 45 (1) DMISO & VK o

4 CL316,243 5% Forskolin AbFH 1A% 4 i 15 40 B 1K) L3, 43 N 2 pg/mL [ IL-6 H AP ik
B[R RN, 5N BRAT4IAL Hepa 1-6 J6855% 4 h JGIEREA

(3) KuMFEAR S J7i%: qRT-PCR Kol kR L iR M 4 - KLF7. IL-6, LLK/NERAF4HHE Hepa 1-6
Pckl Gek S8 A2 AH R FE R 1) mRNA KA 7KF; Western Blot £l p-PKA substrate. p-CREB+ KLF7
A IL-6 (8 FIRIAKF: Elisa 150 Gk D2 M E IS b IL-6 (& & .
3G B AT B BAiE

i e e R 45 A A5 B0 FE IO 3 R 1 CREB 5 KLF7 JHE)FIX IS5 A 00 i o MAAMEE
7% HEK-293T 4 s, 12 FH W %< o't & B 4l 75 28 K] 92 56 AN 4% 0 i %0 9% 3t 3T U 5K 56 (Chromatin
Immunoprecipitation, ChIP)4%ilk CREB X} KLF7 HI4E R 4 4EH o
450007

iZF SPSS 26.0 #HATEHE /T, BT IESHRLE, A IESARRARIEMEE 8%, A
FEA TEAS 707 (1 P9 LS00 R RIAG 36 s 195 5 LE 25201 1) 22 4L B0 SR FH B IR 3505 2290 MT . P<0.05 A
NESAGIU R L.

g
1. SPENECIRAS T ADRB3 S v] B AR (i B 4i il KLF7 A1 IL-6 (3R IA
1.1, ADRB3 ¥ J& vl _F iR/ UAF CfE I 4140 KLF7 Fl IL-6 [FRIE, (Rt FFRERE 54

16 FH P Bl 7 VAR £ ADRB3 BUE (K /N BRUBEAY . — Pl HE J5 HH I v A 8 Sk IR0 /s BB 2R &
ADRB3: 5 —f2& 4% T/ RIEIE TS ADRB3 #3)7) CL316,243 BE4H30E ADRB3, 75 Al 4T Wi T sk
%

S0 HRZHAREL,  BE S i S BRI 20 28 ADRB3 Nilf# 5 5 70 1 p-PKA substrate.
p-CREB. KLF7. IL-6 MIRIA/K-REZEW M /NG IL-6 & &, MK FREA S, GTT MITT
TR EA s AN R FAT L Pekl . Gek S 055 AEAHSCIE R ) mRNA RIEK 10, 5
ARSI B E G, IS ADRB3 #5057 SR59203A J5, MEU/N R LR RAG R 7B,
DA b2 52 B Gt 2 L(P<0.05). TEMII VST ADRB3 #3071 CL316,243 H 0 ADRB3 11/
BB E S R —BUr 4R,
1.2+ JEARHE 740 A AN C3H10T1/2 /N BRAT A W 4 AR i35 F o0 1k

KB 2-4 JEEE/ANER, 4388 )A IR IX AR G IR D LA b JEUAR IR I A i, DA R A Ah a5 9% /N B C3H10T1/2
RIAEWTANAE, T ot A AR G IR i . 34T O Yett, Bt RS R IR L1/ MET F
$i; Ucpl. Pgcl-a Ppar-o5 7= R ICIE H () mRNA FikKCF 8 & 800, 28 WA € i I 40 B 75 5 i
. L EZESBA S5 (P<0.05).
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1.3. ADRB3 Wil v] & 2 (e A (o Jlg 17 40 il KLE7 A IL-6 frj3ik

fiiH] ADRB3 #3)j7] CL316,243 AL JFARKE TR /N AR U400 4 h /5, SXTHEALEE, KRes
REWF 4l -h ADRB3 Fii#{5 54> 7 p-PKA substrate. p-CREB. KLF7. IL-6 [(J3iA/KF &8N, 40
H_E3E IL-6 7 & 35 T o WOERRR (IR 4t i _E35 55 /) SR 40 Hepa 1-6 353537 4 h J5, CL316,243
AR A T A AT S MR S A A DR EE IR Pek ]\ Gek Gope IFIS, T 2 pg/mL IL-6
TP AL | CL316,243 1) ERER] . PAEZER BEA SR L(P<0.05). {£ C3HIOT1/2 £5
(e i e SR G R T o S T 8
2. ADRB3 3 Jm il KLF7 fEsbAs iR 107 40 i v IL-6 F3RIA

EXTHRZAHEL, T KLF7 J5 5 AR o lg i 4 fa b IL-6 AOSRA/K P 2 PR, 40 b IL-6
FREE N 5 NC AME, 3Rk KLF7 o] &2 AR g 40 i b IL-6 HIERIEKF, A
KA i H IL-6 &5 S5 CL316,243 AbBRZHAHEL, CL316,243 AbERAHM ()[R, "~ KLF7
FIL TR E Wi ADRB3 WA AR G 4 b IL-6 SRiA M BIfER .. DL EZERBEA S
B X (P<0.05),

3. ADRB3 ¥ i@ id cAMP-PKA-CREB 15 5l #% 4% (4 iR 5 48 KLF7 F1 IL-6 %iX
3.1+ PKA il 71 ] 1 i S B SO A B iR 7 2023 KLF7 # IL-6 ik (1 EiR{/E A

X MAAHEL, PKA #0157 H89 W25 0% 1 2tk Moot /N R AR (iR T 20 23 p-PKA substrate.
p-CREB. KLF7. IL-6 RAMMEHIER: W3 7 2tk MEUs /N RUnTE IL-6 &I &. M
SR, MR FWE T 2RO N IR S Pekl S50 S A M SR R RIA MR E R . DA 122
7 B Gt 55 L(P<0.05) TENE BV E 4T ADRB3 #3177 CL316,243 E#%30% ADRB3 /N R A A,
BE5 RS sh
3.2. ADRB3 & il i cAMP-PKA-CREB i # I 15 (L JE 5 40 i KLF7 F1 1L-6 3Rk

(1) 554l CL316,243 AbFAAHEL, PKA #ii7) H89 &3 1% | ADRB3 W) JE AR €4 ig 7
Yf f p-PKA substrate. p-CREB. KLF7. IL-6 ik FIAMERH . AR R4 H_Fig 5/ 840
Hfl Hepa 1-6 33537 4h 5, 5 CL316,243 AbFRZHAHEL, H89 TiiAb 35 ¥R €20 I s 24H b 375 70 S =& 0 i)
T Hepa 1-6 40 0 A M HE R Pekl. Gek. Gépe ) mRNA £ik/KF. UL EZERABHSIHHE
X(P<0.05). 7E C3HI0T1/2 FRESEI A H 1525 FiR—3m 4 R .

(2) R FRIA LBl B 75 Forskolin( AT 38 i cAMP #¢ 5 ) b HH AR ES 9% (10 /N AR e flg i 4 4 h )5
YHfH p-PKA substrate. p-CREB. KLF7. IL-6 HJZZE /K5 E MM . WA M Fid 5 /0 540
Ml Hepa 1-6 3£3% 9% 4 h )5, Forskolin Ab 3 A% (A 20 i b5 VR 2 2 23k | Hepa 1-6 ¥5 5 A AH OCHE K Pekl
Gcek. G6pe [FRIEKTo PKA |57 H89 Fiisb B J5ACHE F= 1) /N AR (o IR T 4 B 4 h, 7w i 35 00 %
Forskolin 5|2 FidA84k . DL EZ R HA G %8 L(P<0.05). 75 C3H10T1/2 A%t i iy 41 i - 15 2
5 ER—8mg R,

4. CREB W42 [n] % KLF7
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FIFH NCBI #4 fE B N\ KLF7 B[R B 37 X741, JFia 3 s R 1 456 0 /S B30 e
JASPAR database Tl J5 &K : % HT CREB 5 KLF7 J38) T XAFAEZ NS G A0 o UG FR B
HIEN IR 45 R EOR, RIA CREB W W IN KLF7 J3 8 T IX (058 R BE M . Y4 CREB it
FIEM HEK-293T M0 AE AT Je 05T S 2 JLYTIE LG, qRT-PCR &5 7R, CREB 5 KLF7 33l
T IX G5 S N-88~-814 -966~-959 ., -1894~-1887. -1963~-1956. PL_EZ 57 B Fiit 22 L (P<0.05).
g5k
SR BCIRA T, ADRB3 ¥ 5 1l 8T cAMP-PKA-CREB-KLF7 i& 4% b A5 €48 i 40 i 1L-6
(il , et b 5 2
X4iAE: SN ADRB3; cAMP-PKA-CREB; KLF7; IL-6
WICRAL A GEREBTET)
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Abstract

Object:

Recent studies showed that ADRB3 activation during acute stress, enhances hepatic
gluconeogenesis by promoting the production and release of IL-6 in brown adipocytes,
powering the body to cope with stress. However, the specific molecular mechanisms that
IL-6 production and release after ADRB3 activation have not been reported. ADRB3
activation plays an important role in adipose tissue thermogenesis, and adipolysis via the
cAMP-PKA-CREB pathway during glucose uptake. Previous studies have found that the
transcription factor KLF7 targets and upregulates the expression of IL-6 in adipocytes.
Bioinformatics prediction suggested multiple binding sites for CREB in the KLF7 promoter
region. Based on the construction of a mouse model of acute stress and ADRB3 activation,
as well as the in vitro culture of brown adipocytes and mouse hepatocytes, this study
clarified whether the expression of IL-6 in brown adipocytes was regulated by the
cAMP-PKA-CREB-KLF7 signaling pathway after ADRB3 activation under acute stress,
which will provide a new theoretical basis for elucidating and enriching the new functions
of brown adipocytes in acute stress.

Method:
1. Group and testing index of animal experiments

(1) Group of experimental animals: 6 week C57BL/6 male mice (n =40) was divided
into control group (n=10), acute stress group (n=10), acute stresstADRB3 antagonist group
(n=10) and acute stress+PKA inhibitor group (n=10); 6 week C57BL/6 male mice (n =40)
was divided into control group (n=10), ADRB3 agonist group (n=10), ADRB3
agonist+ADRB3 antagonist group (n=10) and ADRB3 agonist+PKA inhibitor group (n=10).

(2) Treatment of experimental animals: In the acute stress group, the control group no
treated; The ADRB3 agonist group received an intraperitoneal injection of 1 mg/kg
CL316,243 for 2 h, and the control group was injected with an equivalent amount of normal
saline intraperitoneally; Mice in the ADRB3 antagonist group were pretreated by
intraperitoneal injection with 10 mg/kg SR59203A for 1 h, and the control group received an

equivalent dose of solvent (saline + 5% DMSO); In the PKA inhibitor group, mice were
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pretreated with 5 mg/kg H89 for 1 h, and the control group was given an equal amount of
solvent (saline + 5% DMSO).

(3) Sample collection and detection indicators: the general condition of mice in the
above groups was monitored dynamically. Serum, brown adipose tissue and liver were
collected. The expression level of IL-6 in serum was determined by Elisa. The expression of
p-PKA substrate, p-CREB, KLF7 and IL-6 in mice brown adipose tissue were detected by
gRT-PCR and Western Blot. Glucose tolerance test and the insulin tolerance test were
performed to evaluate glucose tolerance and insulin sensitivity in mice. Pyruvate tolerance
test was performed to evaluate the gluconeogenesis capacity in mice.

2. Brown adipocytes culture, treatment, and detection index

(1) Primary brown adipocytes and mouse fibroblast line C3H10T/2 was cultured and
induced as mature brown adipocytes. Lipid droplets identified by oil red O staining, and
brown fat biomarkers identified by qRT-PCR and Western Blot.

(2) Primary brown adipocytes and C3H10T1/2 were treated as follows: the ADRB3
agonist treated group for 5 uM CL316,243 for 4 h, and the equal amount of saline for the
control group; the adenylate cyclase activator-treated group was treated with 10 pM
Forskolin for 4 h, and the control group for equal amount of DMSO; the PKA
inhibitor-treated group for 10 pM H89 for 4 h, and the control group for the equal amount of
DMSO.

(3) Mouse hepatocytes Hepa 1-6 were treated as follows: medium from CL316,243 or
Forskolin-treated brown adipocytes were collected with 2 pug/mL of IL-6 neutralizing
antibody or isotype control, and samples were collected after 4 h of coculture with Hepa
1-6.

(4) Detection index: the mRNA expression levels of KLF7 and IL-6 were detected by
gRT-PCR in primary cultures and C3H10T1/2 induced mature brown adipocytes. mRNA
expression levels of Pckl, Gck, G6pc, and protein expression levels of p-PKA substrate,
p-CREB, KLF 7 and IL-6 by Western Blot; and IL-6 in cell supernatants by Elisa kit.

3. Bioinformatics prediction and validation

The sequence of the of KLF7 promoter region was searched by the NCBI database, and
the JASPAR database was used to predict that there were multiple binding sites between the
transcription factor CREB and the KLF7 promoter region. After overexpression of CREB in

293T cells for 48 h, dual luciferase reporter assay showed that overexpression of CREB

VI
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significantly increased the luciferase activity value in the promoter region of KLF7. ChIP
assay were performed to verify the targeted regulation of KLF7 by CREB.

4. Statistical method

Data analysis was performed using SPSS 26.0. Firstly, the ¢z-test was used for the two
sets of data with normal distribution, the rank sum test was used for the two sets of data
without normal distribution, and the multi-group data with normal distribution. Differences
were considered statistically significant at P<0.05.

Results:

1. ADRB3 activation after acute stress upregulates the expression of KLF7 and IL-6 in
brown adipocytes

1.1. The expression of KLF7 and IL-6 was increased in brown adipose tissue after ADRB3
activation, and promoted hepatic gluconeogenesis

The mouse model for ADRB3 activation: one was to construct a acute stress mouse
model by retro-orbital bleeding to activate ADRB3; The other was to give mice
intraperitoneal injection of ADRB3 agonist CL316,243 directly activate ADRB3,
respectively, as follows.

Four hours after acute stress with retro-orbital bleeding, the protein expression level of
p-PKA substrate and p-CREB in the brown adipose tissue of ADRB3 were significantly
increased compared with the control group. At the same time, the mRNA and protein
expression levels of KLF7 and IL-6 in brown adipose tissue of stressed mice were
significantly elevated, the content of IL-6 in serum was significantly increased, and the
blood glucose level was significantly increased, and acute stress had no significant effect on
GTT and ITT in mice. The mRNA expression levels of Pckl, G6pc, and other gluconeogenic
genes in the liver tissues of acutely stressed mice were significantly elevated, and the
ability of gluconeogenesis in stressed mice was significantly enhanced, while acute stress
had no significant effect on renal gluconeogenesis in mice. After intraperitoneal injection of
ADRB3 antagonist SR59203A, the above phenotype was significantly reversed in stressed
mice. Results consistent with those described above were obtained in a mouse model in
which ADRB3 was directly activated by intraperitoneal injection of the ADRB3 agonist
CL316,243. The above differences were statistically significant (P<0.05).

1.2. Differentiation of primary adipocytes and C3H10T1/2 mouse preadipocytes
The primary adipocytes were isolated from brown adipose tissue in the scapular region

of 2-4 weeks of mice, and C3H10T1/2 preadipocytes were cultured in vitro. Under the
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microscope, the preadipocytes were observed to be spindle-shaped, and after 2 days of
adding inducer I for 2 days, the cell morphology became rounded and the cytoplasm became
rough. After 6 days of addition of inducer II, a large number of small round lipid droplets
aggregated in brown adipocytes. After 8 days of induction, a large number of lipid droplets
were stained with red by oil red O, and the mRNA expression levels of
thermogenesis-related genes Ucpl, Pgcl-o, and Ppar-a were significantly increased,
indicating that brown adipocytes were successfully induced. The above differences were
statistically significant (P<0.05).

1.3. ADRB3 activation significantly promoted the expression of KLF7 and IL-6 in brown
adipocytes

The above two brown adipocyte models were used to perform the following
experiments:

After treating primary mouse brown adipocytes with ADRB3 agonist CL316,243 for 4 h,
compared with the control group, the downstream signaling molecule of ADRB3, the protein
expression levels of p-PKA substrate and p-CREB in brown adipocytes were significantly
elevated, while the mRNA and protein expression levels of KLF7 and IL-6 in brown
adipocytes were significantly increased, and the content of IL-6 in cell supernatant was
significantly increased. The brown adipocyte supernatant was collected and co-cultured
with mouse hepatocytes Hepa 1-6 for 4 h, and it was found that the adipocyte supernatant
treated with CL316,243 significantly promoted the mRNA expression of hepatocyte
gluconeogenes-related genes Pckl, Gck and Gé6pc, while the use of 2 pg/mL IL-6
neutralizing antibody significantly reversed the above effect of CL316,243. Results
consistent with the above were obtained in C3H10T1/2-induced brown adipocytes. The
above differences were statistically significant (P<0.05).

2. Activation of ADRB3 promotes IL-6 expression in brown adipocytes via KLF7

After 48 h of transfection of si-KLF7 into primary brown adipocytes, the mRNA levels
of IL-6 in primary brown adipocytes and the protein expression of IL-6 in cell culture
supernatants were significantly decreased compared with the control group. After 48 h of
transfection of KLF7 overexpression plasmid into primary brown adipocytes, KLF7
overexpression significantly promoted the mRNA expression level of IL-6 in primary brown
adipocytes and the protein expression level of IL-6 in the cell culture supernatant compared

with the NC group. Compared with CL316,243 group, transfection with si-KLF7 while
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CL316,243 treatment significantly reversed the up-regulation of IL-6 expression in primary
brown adipocytes. The above differences were statistically significant (P<0.05).

3. Expression of brown adipocytes KLF7 and IL-6 was up-regulated through the
cAMP-PKA-CREB signaling pathway after ADRB3 activation

3.1. PKA inhibitors reversed the up-regulation of KLF7 and IL-6 expression in brown
adipose tissue by acute stress

Compared with the control group, 5 mg/kg PKA inhibitor H89 significantly reversed
the effect of acute stress on the p-PKA substrate, p-CREB protein expression, and the mRNA
and protein expression of KLF7 and IL-6 in brown adipose tissue of mice. It also reversed
the phenotypes of increased serum IL-6 content and increased blood glucose in mice after
acute stress. Similarly, the PKA inhibitor H89 also significantly reversed the effect of acute
stress on the mRNA expression of Pckl, and other gluconeogenic genes in mouse liver
tissue. Results consistent with those described above were obtained in a mouse model in
which ADRB3 was directly activated by intraperitoneal injection of the ADRB3 agonist
CL316,243. The above differences were statistically significant (P<0.05).

3.2. After ADRB3 activation, KLF7 and IL-6 expression in brown adipocytes was regulated
by the cAMP-PKA-CREB pathway

Two brown adipocyte models were used, one was primary cultured mouse brown
adipocytes; the other is the mature brown adipocytes induced by the mouse preadipocyte
line C3H10T1/2, and the following experiments were performed:

(1) After the PKA inhibitor H89 was pretreated with primary cultured mouse brown
adipocytes for 4 hours, and the ADRB3 agonist CL316,243 was continued to be treated for 4
hours, H89 significantly reversed the up-regulation of ADRB3 activation on the expression
of p-PKA substrate and p-CREB, as well as the up-regulation of KLF7 and IL-6 mRNA and
protein expression compared with CL316,243 group. At the same time, after the brown
adipocyte supernatant was collected and co-cultured with mouse hepatocytes Hepa 1-6 for 4
h, compared with the CL316,243 treatment group, the H89 pretreated brown adipocyte
supernatant significantly inhibited the mRNA expression levels of gluconeogenes-related
genes Pckl, Gck and G6pc in Hepa 1-6 cells. Results consistent with the above were
obtained in mature brown adipocytes induced by the mouse preadipocyte line C3H10T1/2.
The above differences were statistically significant (P<0.05).

(2) After 4 h treatment of primary brown adipocytes with adenyl cyclase activator

Forskolin (which can increase the concentration of cAMP), the protein expression levels of
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p-PKA substrate and p-CREB in the cells were significantly increased, and the mRNA and
protein expression levels of KLF7 and IL-6 were significantly increased. After collecting
cell supernatants and co-culturing with mouse hepatocytes Hepa 1-6 for 4 h, the brown
adipocytes supernatants treated with Forskolin significantly promoted the mRNA expression
levels of Hepa 1-6 gluconeogenes-related genes Pckl, Geck, and G6pc. After pretreatment of
primary brown adipocytes with the PKA inhibitor H89 for 4 h, and continued treatment of
cells with Forskolin for 4 h, H89 significantly reversed the above changes caused by
Forskolin. Results consistent with the above were obtained in mature brown adipocytes
induced differentiation by the mouse preadipocyte line C3H10T1/2. The above differences
were statistically significant (P<0.05).

4. CREB targeted regulate KLF7

The sequence of the promoter region of human KLF7 gene was searched in the NCBI
database, and the JASPAR database software was used to predict that there were multiple
binding sites between the transcription factor CREB and the promoter region of KLF7. The
results of dual luciferase reporter assay in HEK-293T cells showed that overexpression of
CREB could significantly increase the luciferase activity of KLF7. Samples of HEK-293T
cells overexpressing CREB were collected for Chromatin Immunoprecipitation, and qPCR
results showed that the binding sites -88~-81, -966~-959, -1894~-1887, and -1963~-1956.
were significantly enriched. The above differences were statistically significant (P<0.05).
Conclusion:

Activation of ADRB3 after acute stress up-regulates the expression of IL-6 in brown
adipocytes through the cAMP-PKA-CREB-KLF7 pathway, and promotes hepatic
gluconeogenesis.

Key words: acute stress; ADRB3; cAMP-PKA-CREB; KLF7; IL-6

Paper Type: A (Basic Research)
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