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Effect of AMPK pathway on apoptosis of human thyroid papillary cancer
B-CPAP cells under low glucose and hypoxia conditions through CPT1c regulated
by PPARa

SU Dongwei', PI Hao', FANG Guoen', DOU Juan', YAO Zhenzhen* (1. Department of General surgery, Changhai Hospital Affiliated
to the Second Military Medical University, Shanghai 200433, China; 2. Department of Biochemistry, Changhai Hospital Affiliated to
the Second Military Medical University, Shanghai 200433, China)

[Abstract] Objective: To investigate the mechanisms of carnitine palmitoyltransferase 1c (CPT1c) expression to affect the prolifera-
tion and apoptosis of human thyroid papillary cancer B-CPAP cells through the AMP-dependent/activated protein kinase (AMPK) path-
way in the low glucose and hypoxic conditions. Methods: Firstly, human thyroid papillary carcinoma B-CPAP cells were cultured under
normal condition or low glucose and hypoxic condition respectively, followed with the treatment of AMPK inhibitor compound C.

Western blotting was used to detect the expressions of AMPK, p-AMPK, peroxisome proliferator-activated receptor o (PPARa) and
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CPTlc; the proliferation and apoptosis were detected by CCK-8 and Flow cytometry, respectively. Then PPARa-siRNA was synthe-
sized and transfected into B-CPAP cells to knock down PPARa, and then the cells were cultured under normal or low glucose and hy-
poxic condition respectively. Above indicators were also detected to verify the regulation of PPARa on CPTlc. Finally, the human lucif-
erase reporter plasmid containing CPT1c gene promoter was constructed, and the effect of PPARa on the activity of CPT1c promoter lu-
ciferase activity was observed by immunofluorescence. Results: The expressions of AMPK, p-AMPK, PPARa and CPT1c were signifi-
cantly increased in B-CPAP cells under low glucose and hypoxia condition (P<0.05 or P<0.01), while cell proliferation and apoptosis
rate did not change significantly (P>0.05). After the treatment of AMPK inhibitor compound C, the expressions of p-AMPK, PPARa
and CPTlc in low glucose and hypoxia group were significantly decreased (P<0.05 or P<0.01), the inhibitory rate on cell proliferation
and apoptosis rate were significantly increased (P<0.05). However, the change range was smaller than that in the normal culture + com-
pound C group (P<0.05). After PPARa knockdown, the expressions of AMPK, p-AMPK, PPARa and CPT1c in cancer cells cultured un-
der normal conditions were significantly decreased (P<0.05 or P<0.01), and the inhibitory rate on cell proliferation and apoptosis rate
were significantly increased (P<0.05). While under low glucose and hypoxia condition, the expression of CPTlc in cells after transfec-
tion was significantly decreased (P<0.05), and the inhibition rate on cell proliferation and the apoptosis rate were significantly increased
(P<0.05); However, the change range was still lower than that of normal condition group after transfection (P<0.05). After PPARa over-
expression, the ratio of fluorescence in the empty vector group was not significantly different from that of the blank group (P>0.05),
and the ratio of fluorescence was significantly increased in PPARa over-expression group (P<0.05). Conclusions: AMPK can increase
the expression of PPAR o to promote the expression of CPTlc in thyroid cancer B-CPAP cells under low glucose and hypoxia
conditions, thereby inhibiting cell apoptosis and maintaining cell proliferation ability.
[Key words] thyroid papillary cancer; B-CPAP cell; carnitine palmitoyltransferase 1(CPT1c); AMP-dependent/activated protein kinase
(AMPK); peroxisome proliferators-activated receptors o (PPAR«)
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HORHGEAH AR o 20 R 7R G 2R LT | = DMEM $5
FRHE 1640 K5 775 .0.25% I FIE-EDTA JH A 5
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GAATTCTCAGTACATGTCCCTGTAGATCTCC-3’
(EcoR D
142 M ACPTlc 2 H B 3) T WK ot X e & it
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PPARa JFi K T 245 pl Opti-mem JCIMILTE R 773+ (3
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Ml i CPTIc R ik, HiZ 4 R R X — i fE
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G J5 P FR %A T FCR IR 988 40 B 1Y) PPARa R IR 3
52 AR (3 P<0.01) ; [A] 5 CPT1c B 2234 AH Nt 5
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*P<0.05, " P<0.01 vs Control group; *P<0.05, **P<0.01 vs Low glucose and hypoxia group; * P<0.05; #4 P<0.01 vs Compound C group
1: Control group ; 2: Low-glucose and hypoxic group; 3: Compound C group; 4: Low-glucose and hypoxic+Compound C group
A and B: Western blotting to detect the effect of Compound C on the expression of AMPK, p-AMPK, PPARo, and CPTl1c¢ in
B-CPAP cells cultured in normal environment and low-glucose and hypoxic environment; C and D: Apoptosis rate of
each group cells detected by FCM; E: CCK-8 detected the proliferation of B-CPAP cells
El1 {RFEMIRE £ T AMPK % PPARa. CPT1c LUK ZBRE HRIIER
Fig.1 The effect of AMPK on PPARa, CPT1c and cell viability under low glucose and hypoxia conditions

2.3 PPARa 7% FK-F LiAE CPTIc & ik

FE 58 T ORI YR B 3 Rl 5 A



© 512 -

HR [ MR 2R iR T AR, 2020, 27(5)

X HAEAT I , 25 3 T 8e it 22 & L (P<0.05) ,
PPARo i K IA 20 v BH W48 10 CPT1c JA 8 K18 %

AMPK s s e e

p-AMPK — — - — )
B
(0] 2 W TR S ——— 5
]
&
PPARa s P -~ -
GPADH | e e sy
C
1 2
T - o T | cres T
! !
! ! ! |
;‘{ 2 : } .gri-.-
1 ' !
1 1 »
3 4
| e Saen | s T~
! !
1 | 1
| ) | e |
4 ‘ 4 e r ‘
| a0 | 3
1 !
~ 107
g
g 5 o
= 3
E 05}
B
a
©
(7 0

1 2 3 4

50 000

40 000

30 000

20 000

10 000

/K F (P<0.01) , ¥t B PPARa 7] DL B B 1/EH T
CPTlc a3l F , WEE S /KF LM CPT1c IR IA .

AMPK p-AMPK CPTlec PPARa GAPDH

4
3
e —
! |
(3 2(l) 42) éO SIO IIOO

#8 Percentage of normal living cells #8 Percentage of early apoptosis

Percentage of late apoptotic cells @8 Percentage of apoptotic cells

"P<0.05, " P<0.01 vs Control group; “P<0.05, **P<0.01 vs Low glucose and hypoxia group; * P<0.05; 44 P<0.01 vs Compound C group
1: Control group; 2: Low-glucose and hypoxic group; 3: PPARa-siRNA group; 4: Low-glucose and hypoxict+PPARa-siRNA group
A and B: Western blotting to detect the effect of transfection of PPARa-siRNA on the expression of AMPK, p-AMPK, PPARa,
and CPTlc in B-CPAP cells cultured in normal environment and low glucose and hypoxia environment;

C and D: Aapoptosis rate of each group cells detected by FCM; E: CCKS8 detected the proliferation of B-CPAP cells
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Fig.2 The role of PPARa in human thyroid papillary carcinoma B-CPAP cells
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