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The Role of Autophagy in the Cold-Stress Response in HeLa Cells

Hu Chunlan'?, Chen Liangbiao'?, Hu Chengfeng'?, Han Bingshe'**

('College of Fisheries and Life Sciences, Shanghai Ocean University, Shanghai 201306, China; *Key Laboratory of Exploration and
Utilization of Aquatic Genetic Resources, Ministry of Education, Shanghai Ocean University, Shanghai 201306, China)

Abstract Although it has been reported that autophagy is required for organisms surviving various unfa-
vorable environmental conditions, the detailed role of autophagy under cold stress is still unclear. In this study, we
investigated the role of autophagy under cold stress in HeLa cells (human cervical adenocarcinoma cells). A putative
autophagosome marker EGFP-LC3 (enhanced green fluorescent protein-microtubule-associated protein 1A/1B-light
chain 3) was used to monitor the process of autophagy in HeLa cells cultured at 37 °C (control) or cold stress condi-
tions (10, 8, 28 °C). The results showed that cold stress caused autophagy in HeLa cells in time- and temperature-
dependent manners: substantial autophagosome accumulation was observed during 3-6 h at 10 °C, while the most sig-
nificant autophagy was detected after 3 d at 18°C, and only very low level of autophagosome formation was observed
at 28 °C. Further study showed that HeLa cells underwent decreased cell viability following the turnover of autopha-

gosome, and Bafilomycin A1 treatment enhanced cold stress-induced decrease of cell viability, indicating a protective
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role of autophagy in HeLa cells against cold stress. Bafilomycin A1 treatment also enhanced cold stress-induced pro-

duction of intracellular production of reactive oxygen species (ROS), indicating the involvement of ROS in the protec-

tive function of autophagy under cold stress. Our data suggested the essential role of autophagy in HeLa cells under

cold stress.
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1.1 #R

pEGFP-LC3(#11546)J5i ¥i ) H AddgeneA 7] .
HeLa4l ffilJ H ATCC(American Type Culture Collec-
tion), TurboFect Transfection Reagent(#R0531)14 5
Thermo Fisher Scientific/A 7o JiFir 71 & 2 30571 &2
W4 H X EOmegah 7. FIIGAPDH. 3T —HiIH
BN EYEARA R AF . RIILC3. Ehifk
P H Cell Signaling Technology /A &) . 455 A4
25 R IR (ECL) H Thermo Fisher Scientific/A 7] .
HE I LUK S R S H Bio-Rad /A 7« OGS AR
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AN LN IV N o e

[F] I}, Western blot4h 5 2 7k, HeLa4H fd P 5 14
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i IFAET . 18 CCREFRHIAN ML AES hil I H Wi, (H
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Time

GAPDH P Smsd GNP S

A: pEGFP-LC3#: 44537 °CIE % 555 (I HeLaZl g, A W2 20 1) (W . 7EACFE6 hit4mirh, ATE 2110 °CHMETOE S 2 HWk, 18, 28 °C
M E WG AR o B ELJTIRIN37. 284 18, 10 °C FALIE6 h/m, LAFEANNML PN (1-F 351 s N B E A ba e, B 115300411
P AT 9 51 s DA R 3 7 8 SRS R . *P<0.05, *#P<0.01, 537 °C EGFP-LC3+ LA “P<0.05, ##P<0.001, 537 °C EGFP-LC3+/lyso tracker+41
FLL. C: UF/E R HeLadifE37, 28, 18+ 10 °CFAREEG h, T Pl I WERE 57 2 FILC3 1) Western blotiill. D: XJ37, 28, 18, 10 °CIX4 i
JEREFRFIANML I FWE R SR T e 1 W R EE LRSI P R 24 B R ' s i AN B E A, R A TH 300N Y B W5t s 2 {E

A: EGFP-LC3 expressing HeLa cells were cultured at 37, 28, 18, 10 °C for 6 h respectively, then cells were stained with LysoTracker Red/Hoechst 33342
and observed under Zeiss LSM 710 confocal fluorescence microscope. B: numbers of green puncta (autophagosomes) and yellow puncta (autolysosomes)
per cell were counted, n=300 cells per sample. *P<0.05, **P<0.01 compared with 37 °C EGFP-LC3+ group; "P<0.05, **P<0.001 compared with 37 °C
EGFP-LC3+/lyso tracker+ group. C: wild type HeLa cells were cultured at 37, 28, 18, 10 °C for 6 h respectively, whole cell lysates were subjected to

=
MV,

Western blot using antibody against LC3, GAPDH was used as loading control; D: EGFP-LC3 transfected cells were cultured at indicated temperatures

for indicated times, and autophagy was observed. Autophagy intensity was measured via average number of fluorescence puncta per cell.
E1l HeLaBRRIRIFETBREMNLE
Fig.1 Monitoring autophagy in HeLa cells under cold stress
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HeLa cells were cultured at indicated temperatures for indicated times, then cell survival was determined by trypan blue exclusion assay.
E2 SMERESIHERNEEER

Fig.2 Survival rate of cells determined by trypan blue exclusion assay
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3 1Wig
WA S — T B AR AR WA () A BB ., A
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RELEATT P 200 0t B0 28 1 R A . IXUE B T4l sz B A
PEVS T, 1 R AT DLOR 7 20 0, 24 R 4 R A7
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B EGFP-LC3+/lyso tracker+puncta/cell
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DMSO Bafilomycin Al

A~F: f#1/H0.05 nmol/L Bafilomycin A 14T HeLaZHEBHWT 5 /5, 710 °CREFR2. 4 d(A. B), f£18 °CH57E3. 7 d(C. D), 728 °CH57%7. 13 d(E. F),
R G I TE T B0 N5 R A8 4k, %Ry {3 i Bafilomycin A14EH . #%P<0.01, **#P<0.001, 5Xf 4L L G: FIAEGFP-LC3 [ HeLal
J4£0.05 nmol/L Bafilomycin A 14 F7E10 °CH5 776 h, LysoTracker Red4e 2 J&5 0 3 SR A2 5% e W ABE WL 4% He [ Mg/ IMA (S 5% /N 550 A E
TRRE RGO/ G R, B TG00 M.

A-F: HeLa cells were cultured at indicated temperatures for indicated times in the presence of 0.05 nmol/L Bafilomycin A1 or not, then cell survival was
measured by Trypan Blue Exclusion assay. **P<0.01, ***P<(.001 compared with control group; G: EGFP-LC3 expressing HeLa cells were incubated
at 10 °C in the presence of 0.05 nmol/L Bafilomycin A1 or not for 6 h, then stained with LysoTracker Red and Hoechst 33342 and observed under Zeiss
LSM 710 confocal fluorescence microscope; H: numbers of green puncta (autophagosomes) and yellow puncta (autolysosomes) per cell were counted,
n=300 cells per sample.

E3 BREIRR TAMEEEENSIT
Fig.3 The effect of autophagy on viability of cells under cold stress
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1d 3d 5d

Temperature and time
HeLaZf/fif£10+ 18+ 28 37 °CHiF#1~5 d, 7% 5 il 1 L QA AAC I 40 A FIROS & 22
HeLa cells were cultured at 10, 18, 28 or 37 °C for 1-5 d in the presence of 0.05 nmol/L Bafilomycin A1 or not, then ROS was measured by flow cytometry.
El4 BREFEETEROSSEM L
Fig.4 The change of ROS level in HeLa cells after block of autophagy
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