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Abstract; Cobalt (II, III) oxide nanoparticles (Co,0,-NPs) have been widely used in tissue engineering and other
fields due to their excellent properties. However, the extensive application of Co;O,-NPs increases the risk to hu-
man health and environmental exposure. In this paper, Co,O,-NPs were first characterized in detail. Subsequently,
the effects of Co,O,-NPs on cell viability were evaluated by trypan blue assay, and the effects of Co,0,-NPs on
histone H3 modification were observed by Western blotting using human skin keratinocytes HaCaT as model cells.
The influence mechanism of Co,O,-NPs on histone H3 modification was explored through the quantitative analysis
of intracellular accumulation, histone H3 modification, and DNA damage. After dispersion treatment, Co,O,-NPs
showed obvious agglomeration, and their specific surface area decreased whereas the secondary particle size in-
creased. The cell viability measurement indicated that cell viability didn’t change significantly after exposed to the
maximum dose (1 mg-mL™") for 24 h. The phosphorylation of histone H3 at serine 10 (p-H3S10), the acetylation
of histone H3 at lysine 9 (Ac-H3K9) and the trimethylation of histone H3 at lysine 4 (Me3-H3K4) were induced to
upregulate after exposure to Co,0,-NPs (0.1 mg-mL™") for 1 h and lasted for 24 h. Meanwhile, the acetylation of
histone H3 at lysine 14 (Ac-H3K14) was significantly upregulated after exposure to Co,0O,-NPs for 4 h. In addi-
tion, the trimethylation of histone H3 at lysine 27 (Me3-H3K27) increased after exposure to Co,0,-NPs, and then
decreased after 4 h. Quantitative analysis suggested that the intracellular accumulation of Co,O,-NPs is one of the
key factors in its induction of changes in histone H3 modification, and histone H3 modification may be involved in
DNA damage repair pathways. This study demonstrated the effects of Co,0O,-NPs on histone H3 modification and
its possible mechanism through in vitro experiments. It can provide a scientific basis for further evaluation of the
biological toxicity and carcinogenic risk of Co,O,-NPs.

Keywords: cobalt oxide nanoparticles; epigenetics; histone modification; intracellular accumulation; DNA damage

TE R RGO A R 4 B e 2 H i
AP RN B 2 B AR 9 i 2 — 12 gl ok
AL 4l (cobalt (I, II) oxide nanoparticles, Co,O,-
NPs) KA 5 B AL PR RE FIRE PR R a5, 8% 2 T
AP L T R SR AL 2R, D38k, Co,0,-NPs A
EAER RIS BT LG 2 R i R R A E AT,

SR, )32 W L P3N T 2 KA Ak X N 285 it B
FIIAEE FREE RS . BFFT 2 IH , 7% P % (reactive ox-
ygen species, ROS)HI A L 7 72 14 A 40 AL PN 1)
R AP RRS R A 5 0 B R 22— S —
D5 T, GRS | kS B 40 A Ve S S S A 2 R
F &4 (histone modification) 2k % PIAH 'Y 78
SRR PR 218 1 H3 A AR R S, W R
i BSOS A B S (A T A AR
PAT R Y T S g 0 0 2 () 1) S A Y A
AR AVE T, 98175 28 RO A0 B8R 0 3 2848
R8T AR, A H H3 B i 2 5 8 2 DNA &
FUN FegoE diifriz | A0 AR DL BOEE R
AR R A Y, 4R, Co,0,-NPs
TR R ZH A B 28 1k o AN B, RS AR X
B AR AR

FTF I, AR SCHERT Co,0,-NPs AT 140 FRAE 1Y)

Bt -, LUK AE A AR JBOE A0 HaCaT AR
SRR P BN i B XA BR S0P T B, 48
58T Co,0,-NPs VEHIE RYAIMIA:- A7 38 AN 2 P
AR A H3 B A S A AP pILR

1 ##l57 % (Materials and methods)
1.1 SEsphek

HaCaT #fi Jfl (1 i3 A% Bk 2E W B 4 47 BR 2 Al
Co,0,-NPs (*F-¥ ki % <50 nm, 3 [F Sigma-Aldrich
Anl), B IR CIFEE©0.45 wm, SEE Millipore 23
F);3M €K (3 mm, 3% [E Thermo Fisher 23 #)),

1.2 52 i)

DMEM 41l fifi 1% 3% 3£(01863 , 35 [# Thermo Fisher
INFEDY BRI (193254C, € [E Thermo Fisher 23y
) ; F 85 R Z AWPL(J170027, 3E [H Thermo Fisher 24
F);2.5% M I EHA (1911594 , € [F Thermo Fish-
er 22 w]); WB 4 il 35 F 247 1 (POO13 , L ifF 38 = K
AW R AR A FD); AR (AF1201, AF1180,
AF1207 . AF5614 . AF5704 . AF5710 . A0208, |- iff 8
ZREYHEARA R A A]); BCA & HE &l &
(BCAO2 bt b [ & B A FR A vl ) ; WB b2z &t ik
F£1(TG268245 , 55 [ Thermo Fisher 23 7]); RNA 2
BRI A (R6834-01 , £ [H Omega /A 1)) ; % iR
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ooz 4R 18 &

£ (RRO47A , HA Takara 23 wl); 24 6 & PCR 7l
#(RR420A , H A Takara 23 #)),
1.3 AU

Y & A 4 B T B B (SUS010, H A< Hitachi
ONTD) s O R AL (WINNERSO3 , 35 1 (o 49 0k AY
A BRA | A ) ; L T AR AL W B (AS-
PA2460 , 3¢ [E Micromeritics 2\ 7)) ; X 5488 A 417 5
{X(XRD-6100, H 7 Shimadzu 2 7)) ; %5 b =X 88 75
FEAX(VCX150, 2% [ Sonics 23 l); — A ALt 3248
(111,34 [® Thermo Fisher 2 7); fiff b5 {X (INFINITE
F50, %+ Tecan A H); HL UKL (EPS301 , 3€ [E Thermo
Fisher /A7) ; HLUKHE(AE-6500 , H A Atto #RR£34t);
HARAY(TE77, % [ Thermo Fisher 2y #)); fk2% & Ot
A% R BE(A1600 , 3 [ Thermo Fisher 28 /) ; it X 40
ft1f2 (A00-1-1102 , 3 F Beckman Coulter 23 7)) ; 2%
7E f PCR X (CFX96 , # fin ¥ Bio-Rad 72~ wl); 1 &
PCR {X(T100, /3% Bio-Rad 2\ Al) ; #8 i A% R /4K
Hr#1i(Duo” , 32 [F Bio Drop A Hl),

1.4 S
1.4.1 FESHETALHE

SEEMH , FREGE J Y Co,0,-NPs, & 0.5%
G4 M5 S 1% 7 55 % R WAL I DMEM 41 id 15 3%
3£(0.5% DMEM) L #l i 10 ~ 50 mg - mL™" 1) ikt
W, M Co,0,-NPs 43}, fiff FH 2 41 X8 75 i iR A
7660 W IR R A 1 min, A6, T X HEpE
TS I e 3 1 AR L R AIE 19 Co, O, -NPs S Hi it
WRAEMRT , 25-50 °C 24 h BT 35 &
TR NI
1.4.2 9K RERIE
1.4.2.1 RSB F BIRIERAE

W3 T I ARE S Y AT UR IR B N T S U L
B4 150 s J5 EALIEK, WS E08 4 n E R
10 ~ 13 kV, IE T 10 wA, WELAEF 70 000 ~
110 000 1%,
1.4.2.2  BhAGHUFRAE

Co,0,-NPs B sl 71 27 hi e (—UOki ) S H:
A R 30 2506 B0 2 (dynamic light scattering,
DLS)ZFAE, MK S HCh 1 5 M1 BE 90°, 4384 B4
$F21 333 4 FEEE 0.0008904 Pa-s ki B a8 7 ]
1 ~10 000 nm, & #5 LER AT ] 10 s,
1.4.2.3 X S RMTHEAE

IPUIE 21 A RS B4 A5 IR 5 BT R A
FHBE B R SRR &, B S DU, IS4k

AL S AR ST CuKe (A =0.154056 nm), 4514 %
FER 2(°)-min™'  FAFE AL 4 ~90°,
1.4.2.4  HREBIHMALEIE

b 2 1A AL R AE R FH 2803 BfE - B B (Brunau-
er-Emmett-Teller, BET) £ 1F ik, 43 B FRHL 0.1 ~
02 g £ b B (9 25 DU AE B T BET U8 IK
0, B 1 FL 28 TR AN 200 C 2544 T X 1F
WRESL S 2 hy FEAHXT T PPy 7 0.99 ,-195.85
C &M T ARG A WM R SRt &, PP, 1F
0.05 ~035 Z RIS .
1.5 fhkgnpans s

AT DL 3 2 SR A 1 B O S R R
IRRMICRFR B GOR AR, o) fe k2 AR 2 fin
YORMBH EZRAEZ —, T, T Ak
1k ff JB JE A% 40 ML HaCaT Sk B B0 3E 47 T S5 56,
HaCaT 4028 0.25% IR AR RE s, 1
T & 10% Ji6 45 18 & 1% 7 55 8 R WP
DMEM 4 i3 1% 35 5:(10% DMEM)AY 100 mm 4 i 5
FRMLA BT 37 °C 5% CO, M At R B i — &4k
R BEFEAE i R AR, 40 RE T AR #) 70% ~
90% Z[H] I, JH 0.5% DMEM 4 it 3% 3% 5 ik 48 il
2 WG, ZHMIAE 0.5% DMEM 40 3% 35 56 v 4k 22 45
#24 h,
1.6 Co,0,-NPs 4b#f HaCaT 4y

ANMIAE 0.5% DMEM H 155 24 h 5, FdsiIHES
FRIE A S HRES AL 05% DMEM 40 ik 57 5k |
ke S R W 4 0.1 .,0.3 .1 .3.,10,30.,100 300 J%
1000 pg-mL™", BfJ5, 73 B4 20 T 35 32 48 vh i
BHF205.1.2.3.4.6.8.9.10,12.24 36.48 .60
72 h, B SEEG X R LA I ARE S A 40k 25
6 IR BV 8 B B Bk S b i 3 AN A
KIS A 3 IR
1.7 A=A

F R FENF AL, 7RG SR AL W R 5 2% WP (phos-
phate buffer saline, PBS) # B4 ifl 2 1K, 0.25% k&
a7 RIS E e ol = i 0 O B R O = |
MBS G IERERTE 1 1 WITIRAERZEM
BRITHOM 3] A O A i, O SR
BAEDEATSET, ARSI 4 4 1
mmx1 mm KI5 9240 i AR A7 R 3, 1 A4
KI5 HE H (0 40 A A7 R B O A A A
RY% = I 4 A5/ 20 B < 100%
1.8 HERZEEICE

5 R[], A0 ) ) S A RS R L
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&L PBS Mk 2 G LI, BEJS mER S H N
it WB A 8 24 W, B A B 1 min J5 T 4
CHFE 2 h, FESEARIUS S BCA & HE ik
FEu BT ERE R, BeEdEAERS
BB TR EFEZE i 101 el G, HE
AZERLUK R guta it B S 7E4 CF —4t
WEE 12 h, BEJS,ZIR T ZHUE 2 h 5 EHLE,
T H 217 10524% 5% H Photoshop 2020 4Kk {F 47404
it
1.9 GRAERE 20 i P 3 B A

I 2 At LA S 1) #5559 S (side scattered light,
SS)HIAS LA 5% 4H ML PN 44 KA1 R B B, 4i il
ALK BRI, 4 B PN RS 248 25 44 R 448 b
FEMUE SR SS YN, & AR EE ] A, SRR R
PBS B4 2 YK, 0.25% fif 8 1 A 1k o 1548 4n
J, A PR A MR R A RS E R T,
et FE 370 220 SRS ), 4 4 K59 A 10 000 4
Ji, B R ARSI 3 YK, SR FlowJo 10.7.1 #1445t it
1SRG S5 AT 0T
1.10  SEAFZOEE i PCR

Z AR R, S a5 IR 3L, PBS wh b4 2 Kk,
0.25% JFE 2 11 B W0 A T I B2 29 107 -4 i, i
FH RNA $2 B0 & 3 BUE RNA SR A8 il i %
PR /A5 1A BT ASCE S RFIAE f RNA MREE, Bl (4
S8 sieial R & S s RNA (800 ng), il ZOGE
PCR &5 & %} 3575 (1) cDNA B HE 17 R A B 55 X
YIS Ay A PE (95 €30 s), AEPE
(95 °C/5 s),1B k(64 C/30 s), ZEH (72 °C/1 min), 3
40 MIEH, ASAIFFT R FH 3 PR AR S ak i 274499 8
AT 3 T SPSS 26 4% B s AT 40 M
HFS2AT9¢ Y6 % 7 PCR (real-time quantitative PCR,

RT-qPCR)AINZHE K KA 5 1 Wk 1 Pis,

2  Z55 (Results)
2.1 Co,0,-NPs F#fE

Kl 1(a) Co,0,-NPs }2%: 0.5% DMEM 4riih
B Co,0,-NPs (137 & i 4714 H 7 i 155 (scanning
electron microscope, SEM)E% , S4LN BbriE(E B
FEAR—F, RATEHTIY Co,0,-NPs (£5) B R HL
WIS ERIE | BN FIURLRL A% (— IROBLAR ) 20 2R 50
nm, FURLZ (8] 253 W1, 20 BOfE S A HCR AR AR
A RUIBRLZ ] F AR, £ 0.5% DMEM 4
AEPRJE Y Coy0,-NPs (F7) 2 BLERIE | (HF0RL 2 [H] 5t
LA, N R O BRSO 22 [R) B 1
BETHE, I A RS, HoR AR (kAR 2
9100 nm, A T #— LAk Co,0,-NPs 7 0.5%
DMEM H i 438t &, #4717 DLS Wl o #r, &
0.5% DMEM % #Ab#J5 , Co,0,-NPs (14742 43 4
SEHTE 100 ~300 nm Z [8], 43 i g A 5], H DLS
SRR (ZUCRIAR) Hy 184.88 nm, 5 — ORI (<50
nm)H HE, BT SR Ok AR 4 k4 3 £ (A 1
(b)) F35h, BB 1(c) P AT, 2 FfvE bl f0 WA fF- e o 252
M IV AL AR )T, Co, O, -NPs 1141 [ff
HKTFZ 0.5% DMEM 43 # )5 # Co,0,-NPs,
H BET KRBT 54(40.8870£0.1175) m* - g ™' J¢
(25.1706+£0.1003) m*-g™', ] Co,0,-NPs HEFI
R, H AL ) B K 1 28 43 BIAL 1S 1Y Co, O, -NPs
M TRAEFE R &, AL BRI /N, X G2k R AT
HHU(X-ray-diffraction, XRD) %3 #7455 % B, Co, 0, -
NPs F) i 1 54 57 5 & (Cubic), PDF £ K 5 4 74-
2120, HICIE 43 B (A1 5) 5 15 H df BURRE T B A8
b, BIRE PR FF R AP0 AR P 25 A (18] 1(d), (AR

#1 RT-qPCR HSEERH #3119

Table 1 Internal reference genes and amplification primers for RT-qPCR>' !
IR B9 1 K bp
Gene Primer sequence Product size/bp
GAPDH Forward: GAGTCAACGGATTTGGTCGT; Reverse: TTGATTTTGGAGGGATCTCG 238
Pp300 Forward: GGGACTAACCAATGGTGGTG; Reverse: GCCACCAACTCCCATATTGA 139
HDACI Forward: AACCTGCCTATGCTGATGCT; Reverse: CAGGCAATTCGTTTGTCAGA 374
LSDI Forward: GCTCGGGGCTCTTATTCCTA; Reverse: CCCAAAAACTGGTCTGCAAT 224

¥ . GAPDH 37 H i -3-W e I S Ml 3L 1K ; p300 s AR 1 LIRS RS Il p300 LK s HDACT FHm AR 12 LWLl 1 B4 ; LSDI Rn &

ZHUIEALEE 1 3L,

Note: GAPDH stands for glyceraldehyde-3-phosphate dehydrogenase gene; p300 stands for histone acetyltransferase p300 gene; HDAC! stands for his-

tone deacetylase 1 gene; LSDI stands for lysine specific demethylase 1 gene.
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(a) PR AL S Zl’iﬂéﬁkﬁﬂ_(ﬁﬁ@ (b)
Co,0,-NPs Co,0,-NPs (Dispersion) 10 100
] P ‘S @7 - 9t — B Accumulation 190
’ 8 I 4% Frequency 80 N
N 7 170 =
25 60 =2
ge 5 50 zg =
¥s 30 = 2
]g3 130 = 3
=2 20 2
1 10
0 0
1 10 100 1000 1000
JSF/mm
© i Size/nm
C
~ YR ~ GRS HHD) @
en 1801 Co,0,-NPs &0 1001 Co,0,-NPs (Dispersion) YK AR AR (580
o £ 150 —= MK Adsorption o £ gol —= WK Adsorption _ Co,0,-NPs (Dispersion)
ES 0l "M Desorption TS ~JiEHf Desorption ~ 3 S — A
<28 2 60t =< RS
K5 9of = =2 C0.0,-NPs
<2 22 40f =5 N T o G
Zg O o 3 PDF 74-2120
=5 30f = E 2 a | ‘ PDF 75-0306
§ 0, L L L L ) > 0 L n L L s L L 1 J| RN I S T T
0 02 04 06 08 1 0 02 04 06 08 1 10 20 30 40 50 60 70 80 90
X J1(P/P,) HXHE J1(P/P,) 20/)
Relative pressure (P/P) Relative pressure (P/P) 20/(°)

1 SHEINBF Co,0,-NPs IR 14K
¥ :(a) SEM;(b) DLS;(c) BET;(d) XRD,
Fig. 1 Physicochemical properties of Co,O,-NPs in dispersion medium

Note: (a) SEM; (b) DLS; (¢) BET; (d) XRD.

My S B HZ: 0.5% DMEM Z3 b 35 ke &
138 NaCl (PDF | F54 75-0306) 147 S ids . Sty
ZEREW] ) 2 0.5% DMEM 48 b3 55, i T 1A 8
Co,0,-NPs 11 L MR /N R,
2.2 Co,0,-NPs %8 5 4l A= A7 3 (1 A2 4k

J T #i5%E Co,0,-NPs XF HaCaT 4l i A= 77 R 1)
s R H G Wi g a7k T Co,0,-NPs # #7J5
HIAN A AERR(R] 2), SEIR A5 AR AN TR ) S
) Co,0,-NPs (~1 mg-mL™")% % 24 h J5,HaCaT
YA AR A R BRI, 28 i KA (1
mg-mL ™ )/EH] 24 h J5, HaCaT 40 g A5 77 340 T %
2 6% , 5 X B A7 R (97% ) F AR —E(E 2(a)),
AN EL T AR Co,0,-NPs K i 1] 2 52 X}
HaCaT 4 A= A7 F8 U520, AN (] B[] 466 J32 174 512 2
45K 0.1 mg-mL™" Co,0,-NPs K I [i] B 85 )5 ,
HaCaT 40 il £ A7 R JC B A1k, ¥ 8 F 90% (& 2
(b)A(c)),
2.3 Co,0,-NPs XJZH# [ H3 &4 520

T % Co,0,-NPs XL EE 11 H3 # WAEH i
SURISZIE A AR SR IR S T Co,0,-NPs
#x )7 HaCaT A AYLHEE 1 H3 57 10 {7 2Z &R Y

W2 1k (p-H3S10), 55 9 {3 41 24 2 1Y & Wt Ak (Ac-
H3K9) 5 14 {7 #i & B2 1) £ E 1k (Ac-H3K14) . 26 4
PR Y = T B4k (Me3-H3K4) K 55 27 i f#i 22 12
1) = H 31k (Me3-H3K27) & 1 /K -2 4k (] 3), A
[ %4 Co,0,-NPs (~1 mg-mL™")%5 1 h J5,p-
H3S10 & 7K V- Bifi 5 2 5 77 12 1 v i iy, 7
HA A I . B R AR (K 3 (), 5 p-H3S10 A9
ZE B AL, Ac-H3K9 . Me3-H3K4 M Me3-H3K27 &
i 7 T B 2 8 ) o 1 s T R EE RO
ZZHN T 1 h N Ac-H3K14 &1k A7 B 28 4k
J—Jr K7 0.1 mg-mL™" Co,O,-NPs 1 i} [i]
(~36 h)ZEE 45 R RV (K 3(b)), Co,0,-NPs 2 5%
JEES T p-H3S10 MK 0 i I e 2 K ik 24
h, [l FE Y, BE & 2 55 ) AY 38 Jm, W22 5] Ac-
H3K9 Ac-H3K14 K Me3-H3K4 & i /K 5F B & |-
¥, 934h,0.1 mg-mL™" Co,0,-NPs % & Ji Me3-
H3K27 &4k L8 (H7E £ 5% 4 h J& 8 h B &4
KRR, S 25 R KW, Co,0,-NPs %2 52 5 45 fif
[P (1 h)BIE[# T p-H3S10, Ac-H3K9 K Me3-
H3K4 1 35, I FE8EK 38 24 h, Co,0,-NPs %
IS5 T Ac-H3K14 i /K0 V8, {H 8 F 3L
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b MME A7 5, 341, Me3-H3K27 &4 i1 - I 7
Co,0,-NPs 2% 4 h J& , tHBUSE TR ds
2.4 ZHHIN Co,0,-NPs & R
ANETAEGE IR RL , AR 25 5 3 A A
MATTEZH M P9 5] 2 25 Fh T ae 45 ' b TR
Co,0,-NPs X 21 £ 1 H3 &4 5 i i HL ], A 3%
A M A B M 1) HCSS O SS A3 A R I T 4 L Y
Co,0,-NPs iy & ik, Kl 4(a)2/n T Co,0,-NPs
(~1 mg-mL™")ZF& 1 h J5, 740 M4 A0 A 1) #os
H(forward scattered light, FS)AI SS Y stR &, 5256

(a) (b)
< g =<
& E e
Ha HA
0 0103 1 3 10 30 100300 1000
TR/ (ug-mL)
Exposure dose/(ug-mL™")
2 Co,0

0
0051 2 46 8101224
FFE /M
Exposure time/h

455K, Co,0,-NPs 1E FIXF FS A9 38 & & A 5,
M~F-4 SS 58 & (mean SS) AT A5 i) 77 2CHE i, 4%
FEAS SF- ¥4 SS 58 i 43 )l 74.994 75.840 ,76.527 .
78439 81.189 86.691 ,89.397 .90.320 . 104.852
118632, A 4h, W2 H| SS 3 I KFEH 1 mg-
mL™" Co,O,-NPs % & if [A] it 3% i ifii 385 56 | 2% %% 58 A
[B] S L5 RS 1 h B3R —E(E 4(b)).

R T i Co,0,-NPs [ EFLE S
BB Z B H &, {f ] Photoshop 2020 4 4E
i [ & 2)T Fisiy p-H3S10 Ac-H3K9 & Me3-H3K4

Survival/%

HEAEER Y%

0
0 3 6 9 12243648 6072
SEEZINA]/h

Exposure time/h

,-NPs REEHMAMERFE

T s (a) FAHRHHT; (b) ISR~ 24 h);(c) IR~ 72 h),
Fig. 2 Cell viability after exposure to Co,O,-NPs

Note: (a) Dose-dependent; (b) Time-dependent ( ~24 h); (c) Time-dependent (~72 h).

FRET i/ (ng-mL)
@) Exposure dose/(pug-mL")

0 0103 3 10 30 100 300 1 000

p-H3S10
Ac-H3K9 | = |

¢ | |
Ac-H3K14 F——-———_—‘.|
Me3-H3K4 wellev

Me3-H3K27 |.——-
H3 » —.ﬂm

(CBB)

3 Co,0,

(b)

Ac-H3K9 |
Ac-H3K 14

Me3-H3K4

._| Me3-H3K27

(CBB)

FRALFRL /h ZEFEUL/h
Untreated group/h Exposure group/h

12 24 36

2 4 8 1224361 2 4

-NPs REFHIAER H3 1216

1. p-H3S10 F/RAIH A H3 55 10 {7 22 MR IR 1L ; Ac-H3KO F/R 41 H3 5 9 (i &R Y £ BhAk ; Ac-H3K14 FmAlEH
H3 45 14 S0 BRI L BEAL ; Me3-H3K4 /R 218 11 H3 55 4 Aol i = JE1k
Me3-H3K27 KR4 H H3 45 27 (BB = 3E4L 5 (a) BRI (b) IR
Fig. 3 Histone H3 modification after exposure to Co,O,-NPs

Note: p-H3S10 stands for phosphorylation of histone H3 at serine 10; Ac-H3K9 stands for acetylation of histone H3 at lysine 9;
Ac-H3K14 stands for acetylation of histone H3 at lysine 14; Me3-H3K4 stands for trimethylation of histone H3 at lysine 4;
Me3-H3K27 stands for trimethylation of histone H3 at lysine 27; (a) Dose-dependent; (b) Time-dependent.
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Fig. 4 Intercellular accumulation after exposure to Co,O,-NPs

Note: SS stands for side scattered light; FS stands for forward scattered light; (a) Dose-dependent; (b) Time-dependent.
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Fig. 5 Correlation between intercellular accumulation of Co,O,-NPs and histone H3 modification

Note: Histone H3 modification was determined using Western blotting, where the intensity of each band was extracted using Photoshop 2020;

the intensity ratio of histone H3 modification and intracellular accumulation in cells treated with Co;O,-NPs, versus untreated control cells, was

calculated; correlations were calculated using the least-squares method; (a) p-H3S10 and SS; (b) Ac-H3K9 and SS; (c) Me3-H3K4 and SS.
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Fig. 6 y-H2AX modification after exposure to Co,O,-NPs

Note: y-H2AX stands for phosphorylation of histone H2AX at serine 139; (a) Dose-dependent; (b) Time-dependent.
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Fig. 7 Correlation between DNA damage and intercellular accumulation and histone H3 modification

Note: DNA damage and histone H3 modification was determined using Western blotting, where the intensity of each band was extracted using

Photoshop 2020; the intensity ratio of histone H3 modification, DNA damage and intracellular accumulation in cells treated with Co;O,-NPs,

versus untreated control cells, was calculated; correlations were calculated using the least-squares method; (a) y-H2AX and SS; (b) p-H3S10
and y-H2AX; (c) Ac-H3K9 and y-H2AX; (d) Me3-H3K4 and y-H2AX.
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Fig. 8 Gene expression levels of LSDI after exposure to
Co,0,-NPs
Note: LSDI stands for lysine specific demethylase 1 gene; compared

with blank control group, there is significant difference, * * P<0.01.
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