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[HE] BH WRSETE S8 HE O B 6888 (oral squamous cell carcinoma, OSCC) 41 A S5 AZ LT 25 A= A7 1) 43
FHLH . ik SRR B RS T E ) 1 1 A T 1 I R S I 24 AW AR fifi FH Cell Counting
Kit-8(CCK-8) IR A5 7 2 T A i 25465 70 A 5 P 8 1 RN A-seq il FE 43 M 25 55 SE DR R T B 7 4 (S22t i
PCR(quantitative real-time PCR, qPCR) 73 HT CAMK 2a X [K| 22 57 3R 1k ; 3 0 2 11 J3T 6% B30 1 (Western blot) Rl 2 11 BT 35
75 FHKN93 Je CAMK2a siRNAJHICAMK2a3R 5, 46R BTG S FZ BT 25 1 i A RSS2 I i GO 4R 45
S 2 S IR S 2 5 S A 25 5, HE CAMKR KR Z B LR M8 N, CAMK2a/43 323538 /112%(P<0.05) 5 i
14 F CAMK2a M ) 37| KN 93 FlsiRN A L R B A4 Al CAMK2a )5, T 24 40 i 18 5 i )1 %4 35% (P<0.000 1), [A] I p-
Erk1/2FI R T 250K, &1t CAMK2a3# i I MAPK-Erk /238 B, 20 24 41 i Ak 25 P R B A8 1, J2: 066 PR T
2R AETRYT TR A
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CAMKZ2a Regulates Paclitaxel Resistance in Oral
Squamous Cell Carcinoma Cells by Activating
the ERK Signaling Pathway
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[Abstract] Objective To investigate the molecular mechanisms by which calcium signaling pathways regulate the
paclitaxel resistance and the survival of oral squamous cell carcinoma (OSCC) cells. Methods A paclitaxel-resistant
OSCC cell model was established through continuous low-dose paclitaxel induction with dose escalation. The stability of
the paclitaxel-resistant model was assessed using the Cell Counting Kit-8 (CCK-8) and imaging flow cytometry. RNA
sequencing (RNA-seq) was performed to analyze differentially expressed genes and functional enrichment. Quantitative
real-time PCR (qPCR) was conducted to analyze the differential expression of the CAMK2a gene. Protein expression
levels were assessed by Western blot (WB). CAMK2a expression was inhibited using KN93 and CAMK2a small interfering
RNA (siRNA). Results A paclitaxel-resistant OSCC cell model was successfully established. Gene Ontology (GO)
enrichment analysis of the sequencing data revealed differences in the calcium signaling pathways in resistant cells. The
expression of multiple genes of the CAMK2 family was upregulated, and CAMK2a expression increased by 12% (P <
0.05). After inhibiting CAMK2a by treatment with KN93, an inhibitor, and CAMK2a siRNA-mediated gene knockdown,
the proliferative capacity of paclitaxel-resistant cells decreased by 35% (P < 0.0001). Furthermore, the expression levels of
phosphorylated Erk1/2 (p-Erk1/2) and its downstream signaling molecules also decreased following CAMK2a inhibition.
Conclusion CAMK?2a regulates drug resistance and the proliferative capacity of paclitaxel-resistant cells by activating
the MAPK-Erk1/2 pathway and represents a potential new therapeutic target for clinical treatment of drug-resistant
patients.

[Key words] Oral squamous cell carcinoma Calcium signaling pathway Paclitaxel resistance
CAMK2a Target
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1= 5 IR 20 Bt 9% (oral squamous cell carcinoma,
OSCC) J&: 3k S0 DL AR IRg 22—, AL IR T 10 JR b5
E R 20224 AR R 1129389 48501 . HEINAYT T
B, (BT ARBRESFA= TSR SR, B L7
IPRRIE R, ZBURE B WA 2, FEHUS AR .
I, TRAARVFOSCCIR 25 ML, X I X 1l AR i 245 B 42 |
WG B UG A

SAZI (paclitaxel, PTX) & — M2 ML R TR E 12
U 259, W] ARV PR LD AN B P i, VR g —
LAIT 25, A2 R ok Z RS S I 4 AE T, 7R
Sk IR BER AN b, A B ORI I, HH S A B
ERREGRIT 4. TR R S R i b, B2
BPTRYT WL A0%" . BRI, BT SR
OSCCHITH 24 Ll AT 41, N IR R OSCCERAZ
i 245 1) 43 F-BILARL, KT O A AN i 52 8 IR 7 45 R
HAT E IR IR

PRI F T 25 I R 2 R R SR RE TR 2521, Hoh2l
Yy A HE 1S 52 55 T 5 A S A IS5 Ry 28 I ) T 245 4L
il ABCH:Iz T e 2 A MRS s i B2 5317
TE P BRI, (4052 K- 1a(hypoxia inducible
factor-1o, HIF-1a) VE WAL LB s A1, Wl EIHABCH. Iz R
H KRR, NS S IE RS . s, S a5
LU B 5 5L S HIF- laZ [RAFFE PRI L R0,
LA ERIFFE SR , 49545 i i T REsd o I HIF- 1a/ ABCH,
B35 1, 25 MR A 25 SR K 240 R

5 {5 5 e — 2RI B AR S A AR
ARG TE . TS A Y e R R AR S . A
J#EE 1 (calmodulin, CAM ) f&— i iy RS 18 45 25 ik
ZHE A, WA EE Ca’ R RBUE, TS B
Z AT WL A . Ho, A IR S P RO AR R 1T
(Ca’*/Calmodulin-dependent protein kinase II, CAMK2)
JE CAMAR 5 18 B 14 B 2T IR 2 1o S AN 5 2
T BT RBT, CAM 5 Ca” B A4, #F— 5 CAMK2%,
EIAESH ABRRL, ECAMKES (S 5B 55
WOTIRAS . BFFE M, CAMK2 A ANE 5 0 28 4 7 i
FHIE, [ A5 155 L CAMK 21 53t P R (i 28 e e 114 34
FE . B ARG CAMK2BY YA (al B ys
8) W\ AT RE 5 2 PR A A 2 RIS 245 PR A 561,
EHELAAAILR v A B

BT RIS, AWETEA HE T s il S A2 I
1 245 24 ML, PR3 CAMEK27E i 245 240 At b i VR R AL, Jf:
VAR I 2 45 C AMK 200 C 534900 1l Fifr e 400 B 1 9 1) 36
W, LA S BRAR T 2 LT AN SRR T R A R AT

1 RS

L1 #F#

CAL27TiH 245 240 J A% v 0 1] 24 AR G 11 s I8 e g A
PSRNG4 ME (FBS-PAN) I H ISR ERHEW R A IR A
fl; DMEM i B RS 37 38 . Opti-MEM B 57 3 [ 55 5
Gibco/A Fl; PBSZE M . CCK-8IX | & N B 8 % -5 R
ML (100x) 1 A 2= AR FRA B 4202 (HY -
B0015) 5KN93/ [ MedChemExpress/ l; qPCRS | ¥
siRNA H LT SR E WRHE R A FR A 76 1, 51491751
I0.3¢1; Lipofectamine™ 200054 447 H 3¢ E Invitrogen
N Annexin V -EGFP/PTRUSR 2 Mg 8 T 46057 &0 A
TLIRIUEEA D HARBA A R 75 BT B-actin(TA-09) &
BR o SE A AR IC 1L ST R IgG —hiil B b T AZ 4

#1 qPCR5|#IFFI
Table1 qPCR primer sequences

Gene Primer sequences

BCRP F (5'-3"): TGAGCCTACAACTGGCTTAGA

R (5'-3"): CCCTGCTTAGACATCCTTTTCAG
PKD2 F (5-3): AGTTCCTCATCACCCAGATCC

R (5'-3): GATGCGAGCAAAGCCAAAGT
MRPI (ABCCI) F (5'-3): CTCTATCTCTCCCGACATGACC

R (5-3"): AGCAGACGATCCACAGCAAAA
MRP2 (ABCC2) F (5'-3"): CCATAGCTTCATTCCTGAGTAGC

R (5'-3"): TCAGAGGACGCTTGTAGCCTT
MRP3 (ABCC3) F (5'-3"): CACCAACTCAGTCAAACGTGC

R (5'-3"): GCAAGACCATGAAAGCGACTC

MRP4 (ABCC4) F (5-3): GTGCTGGGATGAGGTTACGAG
R (5-3): AAGGCACGATATTCCTATCTCCA
MRP5 (ABCCS5) F (5-3): ATCATGGCTTGAGTGCTCTGA

R (5'-3"): AGACCACACGTCTTCCATTGA
MRP6 (ABCC6) F (5-3): AGATGGTGCTTGGATTCGCC

R (5'-3"): GCCACACAGTAGGATGAATGAG
MRP7 (ABCC10) F (5'-3): GTCCAGATTACATCCTACCCTGC

R (5-3"): GCCAACACCTCTAGCCCTATG
MRP8 (ABCC8) F (5'-3"): GGTGACCGAATCCCACCATC

R (5-3"): CAGGGCAATTAGCAGCTTGG
MRP9 (ABCC12) F (5-3): ATGATGCCGGGCTACTCTC

R (5'-3): CAGGGTGTCTACGGTCAGC

CAMK2A F (5'-3"): GCTCTTCGAGGAATTGGGCAA
R (5-3"): CCTCTGAGATGCTGTCATGTAGT
CAMK2B F (5'-3"): CTCTACGAGGATATTGGCAAGGG

R (5-3"): GCTTCTGGTGATCTCTGGCTG
CAMK2D F (5-3): AGGGCTTTCACTACTTGGTGT

R (5'-3): AGCCAAAGTCTGCCAATTTCA
CAMK2G F (5'-3): ACCCGTTTCACCGACGACTA

R (5'-3"): CTCCTGCGTGGAGGTTTTCTT
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P A= B AR A PR 5 B GAPDHI [ 2 = B 4= 4
BARABRAF; iikErk1/2(ET1601) . p-Erk1/2
(ET1610) ., P-gp(HA500502) 5Phospho-mTOR
(HA600094) 15 [ 422 A= W14 PR Wl 5 $TU/AMRP3(ab3375)
5 HIF-1a(ab51608) Il [ Abcam/ 7l; HAMRP1(72202s)
I H 9% [ Cell Signaling Technology/A Fl; AceQ qPCR
SYBR Green Master MixIlJ B F 51 i ME 2 A W RH B ey A
BEZSH]; A0 E RN AR IBGRT £5 0 A e am e AE R
A FR7Z>F; PrimeScript™ FAST RT reagent Kit with gDNA
Eraserid &0 H 52 H EAYH AR L) G BRAH .
1.2 Ak
1.2.1 ‘s

CAL274H MR F & 10% i 45 ML X 1% 55 3 - B4
FRPUA R A DMEM G FR 3L THE 5%
1.2.2 &2 itk g

CAL274MN e 3537 EMEEE70% ~ 80%H], 140 nmol /L%
FEBE IR L, Fr2ih S BRI H A K, o8 25
Frhk, HEMF45 nmol/LEEAZBEVE BE RS 5, B597 2 4l
T ARG PRI IS AZ B B %250 nmol/L, EL 2 4Hi i
A ATE 250 nmol/LEAZ R 5 95 He A A 4K, B b 4
i 4% M CAL27-PTX,
1.2.3 CCK-8#& 2m 3% 74

THACIRCEEXT B K I AT, LAAEFL3x 10° M 4l i 2
FER S T o6 LR o TR AN M 8 AW RE S, B B AR Ak
T4 Ay A [R) 25 ) Tk )R S A IR SRk L 5748 hy &
PR 75, BEFLINA CCK-85, 37 CHFE2 h, BEFR{X
450 nmP KA E O (ODAR) o 20 A7 R 2R I (52
B HODMH — 25 FIZHODH ) / (X BRZHODME — = H 4
ODfH ) x100%i15 .
1.24 AX@ER

TN 2 25 b S A 4R, il F A PBS (1%

G2 LY ) B O 20K, i A0 AR T A 550 6 ol

FBE TG, Gt 58 )5S, 18 Amnis FlowSight
T AG T 2 AR AT R 0, R R A A 3 A 4 L
%,
1.2.5 RNA#RIR, # 4K A qPCR

FERAMMRT A, [ H B PBSHE L BRI A i — K
Ji, $ BB RN A SR BUAR G U 1SR I LB RNA . fff
FiNanoDrop il 43 W BE TR I RN A f 41 B 50 B
HUAF & R RN ARE S, #2218 PrimeScript™ FAST RTIA
A UL PR T S 4 DNA L BRI 5% S5 licDNA. LA
cDNA J#5#y, 21 AceQ qPCR SYBR Green Master Mixiz
F G UGB L RN A FR, TSSO S PCRAY b AT

PHERI o BT B A RO BIR FH2 kb A T3
53076
1.2.6 RNA-seq| 7

A S RNA R B E . SCPERG S 2H T e 1
KR o A= P s 2 PR AT B 1 5 1, 60 i e ) 50
(RS0 B/ EISRei g
1.2.7 &AL %EFPE (Western blot )

M2 LRGN, FebEFRAE, PBSUEVR .
ARIPA RS 1 24 g ML, B8PS B 5, T4 °CL 12000xg
B40010 min, WAE 1. BCAWLIMEHEAWSE ., HAME
SRR TBR A, 100 CAE 10 minE T AENE . BE)S
EF7SDS-PAGEHLYK, H-44 I = PVDEIE,, i Fl5% A5 4
Wha B L h, BS540 T4 CHEE R . TBSTUERE
Jai, SR PR E L b i T S ECLik
KGR BF, Image Lab%i {4 R4 FMEGIF 34T .

1.2.8 mfitdk

P RLLLZ)50% %25 BEHER T 6fLAR Hh, W RE f5 T 46y
Tl EDMEME; 38, #iliBH 45, 4351 FHOpti-MEMA: %
4 uLAYLipofectamine™2000%% 4417 & 2 uLAYsiRNA, # &
5 min/FiRA, FIREE 15 min B RE 5. HE
AV T, sIRNAZYR 2440 nmol/L, 4k4E
FrF48 WG WURMEAS, T e 2eAariil
129 %itFFik

SCEBOHE R FH GraphPad Prism 9, Image Lab %
ImageJ AT/ 55 G AL B . 1 20 17] 2 — %500 s ol P
RT3, P<0.0520 25 547 Gei 24 3 S5 CCK- 8% fiff FH XA
FHEEM T 225001, o AR A R R 2, 259
W VRN E R I R 2R, K98 K MEFE I 2R F Bonferroni
BHETRCIE, P<0.05 0 25 A it 5 o P50 &
SREE R G R SRR S B 4 L (8 PAELEA TIE A
JERHFDR/ g7 2 A AL .

2 #R

2.1 OSCCEMESM 254 RCAL27-PTX M2
SEERAE R R, CAL27 M2 R R ] | vk A e 3
HE A2 T (B 1A, ALY 1 i 20 A2 B 25 20 g
BRCAL27-PTX4H L v] ATE 75 50 nmol/LESAZ B (1 35 52 K
hfERSS . CCK-845 3L (J41B) /R, CAL27-PTX4H i
TE S BEAL I 5 MR 2R T CAL27 Y A ML k. LA
R W7 255 Wit iR 20 i ) 70) o i i A 2
K Gt X (F(5,20)=74.16, P<0.0001) ., BonferroniZ
J 2 Hese it —2 B, 6 R4 (0 nmol/L PTX) 4, 4%
W T 25 b PR B CAL27-PTX AN M 44 5 T CAL27410
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Mi(P<0.000 1), WAL R (E1C) R, 5
CAL274JfIAH H., CAL27-PTX4H % 842 B (14 T 57 fiE 1
B, SR (100 nmol/L) SEAZ AN 5, CAL27-PTXA4H
JLAT 2 i s ) AR 1, T AR LIRS . AR

R ZE (K1D) 7R, CAL27-PTX A M 75 L2 A2 B T 5
AL T, dE— W A TR A S
JATZMRE ). DA 25 SR BH, OSCCHEAZ BT 24 20 g
CAL27-PTXE AL IAE 2L .

48h
150 o CAL27
- CAL27-PTX

100

50+

Survivors Regrowth Higher PTX CAL27-PTX
e 0 . :
e Increasing PTX concentration @ 0 25 50 10.0 50.0 100.0
¢ (PTX)/(nmol/L)
R2 R2 RZ R2
' o 5.55% et BT . BTZ% " Mo . 6%
2 : : Ao :
165 1e5 1eb = £ 1e5
- Z 7 g
O qed, G, 1ot O fed - . O a4 4
Q B Q &) B 9 B
2 oo Co0s¥ 6.7% 2 s 043% = a3sn. 0.12%
F te3: Z e, - 2 fe3- 2ty :
i g g B
T 100- T 100 T 00 " 100-
0- 0- - 0- 0-
00— v - B e o T —r T t 00 -—— v r
000100 1e3  1ed 185 Teb -1000 100 1ed  1ed  feS e 1000100 1e3 124 1eS  e6 -1000100 1e3 14 185 1€
e Intensity_MC_Cho2 Intensity_MG_Cho2 Intensity_MC_Cho2 Intensity_I4C_ChO2
CAL27 CAL27-PTX CAL27-PTX CAL27-PTX+PTX
CAL27 CAL27-PTX CAL27-PTX CAL27-PTX+PTX
Live Cell Cho1 Cho2 Cho4 Ch02/Cho4
0

Cho1 Cho2 Cho4  Ch02/Cho4
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Cho1 Cho2 Cho4
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Cho1 Cho2 Cho4
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Chol Cho2 Ch04  Ch02/Cho4|

° L
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.

1 £44EEMZ5CAL27 B 2 FNIG-iE

Fig 1 Construction and validation of paclitaxel-resistant CAL27 cell lines

A, Schematic diagram of CAL27-PTX construction. B, Dose-response curves of CAL27 and CAL27-PTX cells. CAL27-PTX cells show higher viability than CAL27

cells at all PTX-treated concentrations. Two-way repeated measures ANOVA shows a significant interaction between drug concentration and cell type (F [5, 20] = 74.16, P

< 0.0001). C, Flow cytometry analysis of apoptosis shows cell apoptosis and death in CAL27 and CAL27-PTX after treatment with 100 nmol/L paclitaxel for 48 h. D,

Imaging flow cytometry shows weaker apoptotic signals in CAL27-PTX cells.

2.2 CAL27-PTXMHAERERIEAS

XFCAL27 40 s S S8 AZ BE i 25 CAL27-PTX#4TRNA-
seq ik AL P 4y BT 45 R s, CAL27-PTX 4l
ABCCH R (B4t 22 2T 25 AHOC AR FIMRPs ) 1Y) 221>
HEEA ETH(E2A) o A TEI SS9, FoA 1 13 qPCRIZ IR
R T 24 M DG HE AU mRN A A K P 45 3R BoR,
CAL27-PTX4HME, T 25 4HCH A MRP1 . MRP2, MRP3,
MRP4. MRP5, MRP7. MRP8[% %3k 7K V- T-CAL274H il
(K2B). MAh, 5 MRPs[FJE ABCH; iz 8 1 AR
BCRP(H ABCG23k [H 4ifith ) LA K RN e Wb 1 J AH G 1y

PKD2KEN, 7ECAL27-PTXEZH M H 25 TH i o

Western blot/r AT 45 5% (1513) 7R, 7ECAL27-PTX4H
Jita B S N T HIE-1ald K 32 B HIF-1a0H 4% 1
ABCH#E15 % H 4 M 5 MRP1, MRP3HIP-gp ) 3 15 7K F
Y T CAL274IM . R 45 AR, SR A2 I Tif 25 11
OSCCHH g ] ik 1t |- I HIE- 10 224> 25 8 S HEZE e ik
B, DA 8 58 O TR 245 ) 58 A2 B i 32 il
2.3 CAL27-PTX4RE$5 5 F= 5@ L

N T HRITIN 25 4 A T L Ui I R 2R, FRATTATRNA-
seq il s T 45 B A TGO S KEGGINAE & S /0. H:
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Fig 2 High expression of drug resistance genes in CAL27-PTX

DD=‘=DDDDD

Ju—

Expression levels

1.0
05

—05

B-1o

[\S]

A, RNA sequencing shows elevated expression of drug resistance genes in CAL27-PTX; B, qPCR validation of drug resistance gene expression in CAL27-PTX.
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A-D, Representative Western blot bands and relative quantification of HIF-1a, MRP1, MRP3, and P-gp protein expression, respectively.
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Fig 3 High expression of drug resistance protein in CAL27-PTX
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B4 TF1RI4%: CAMK2A T IEERKIE 5
FGOLIRE B & (F4A) KB, ZERT30M L IAIGOD)

ek B, AT Uige s S E N LR EE, St
[F]AF, KEGGiH /3 M th 3¢ W ([&14B ) 85 235 {5 -3 s 72 7
AN AAAE2E 5 o Tl skl Bds BT 87K, CAL27-PTX
2 L P 2 1 B SO DGR IR 3RS I, PR 2
B A PTRE S 1205530 B Y U A DG
2.4 THZSLRBE 5T E B R EIE E B HEF2a/dFRE LA
FF CAL27-PTXAHMIN T CAL27%% S 4 iy 25 57 FE A
(FEISA), FRATTRT 7 20 200 M [V 114 25 5 3R R S R HE AT T 5
THAF 5 30 B AH OCHE P T E, X424 25 S L PR R A T IR

2l (E5B) o A3tk b e B 2 R B E T
CAMKZ %, i CAMK2a, CAMK2dF CAMK 4335 T}
i, pIE AR 2.59x107 " 2.93x107°F12.94x10~', /R
CAMKZ 5 1] BE & CAL27-PTX AN 45 5 53 A8 Ak i) )6
WEARE., MG, T 078 qPCRIFCAMK2 5 ik 3L A
PEATIAIE, & I CAMK2a M CAMK2d1E CAL27-PTX 4 h
2 T (ESC), a5 A 5 5 sk P A — 3. A
WF5E R, CAMK2a 5 I8 i 245 1 22 [B] A7 A S IR, A
50K CAMK 2a 1t 22 Ny J5 SEAF 52 1 H bR o1, If i — 20
K0T 40 CAMIK 28 25 11K P B #8781k

CAL27-PTX-vs-CAL27 (Up): Top 30 GO Term

Category
'
H -

%

vloqm p‘vaWu\. =

CAL27-PTX-vs-CAL27 (Up): KEGG Enrichment top 20

hsa05414: Dilated cardiomyopathy

hsa05410: Hypertrophic cardiomyopathy ®
hsaD5217: Basal cell carcinoma .

hsa05031: Amphetamine addictionq L]
hsa04930: Type |l diabetes mellitus

hsa04924: Renin secretion e

hsa04921: Dxytocin signaling pathway Number
hsaD4912: GnRH signaling pathway ® : gg
hsa04728: Dopaminergic synapse . 40
hsa04713: Circadian entrainment P—Value

nsa04512: ECM-receptor interaction [ ] 0002 0
hsa04390: Hippo signaling pathway [ ] 0.0015
hsa04380: Osteoc ast differentiation 0.0010

hsa04360: Axon guidance @ 0.0005

hsa04261: Adrenergic signaling in cardiomyocytes &
nsa04151: PI3K-Akt signaling pathway .
hsad4060: Cytokine-cytokine receptor interaction
hsa04022: cGMP-PKG signaling pathway [ ]
I hsa04020: Caicium signaling pd[hwdyl’ E)
hsaD4010; MAPK signaling pathway &
25 3.0

B 4 EES TR/ RCAL27-PTX$515

Enrichment Score

S ki

Fig 4 Enrichment analysis reveals upregulation of the calcium signaling pathway in CAL27-PTX

A, GO functional enrichment analysis of differentially expressed genes. B, KEGG pathway enrichment analysis of differentially expressed genes. FDR/q-value

correction was applied for multiple testing.
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CAL27-PTX -vs-CAL27 : P < 0.05, [log,FC| > 1
300

« Filtered
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250 L *Down
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Fig 5 CAMK family proteins show significant differences in CAL27-PTX

A, Volcano plot of differentially expressed genes. Genes with |log,FC| > 1 and FDR-adjq < 0.05 were considered differentially expressed. B, qPCR validation of

CAMK?2 family gene expression differences. C, Western blot verification of CAMK2a upregulation in CAL27-PTX (n = 3, P = 0.0254). D, Heatmap of calcium signaling

pathway-related differentially expressed proteins. The displayed proteins were selected based on calcium signaling pathway annotation and FDR-adjq < 0.05.

459 7R, CAMK2a7ECAL27-PTX A0 i 38 7R i T
CAL2741 i, HoAHXT Rk LA 12%, 257 B A %1t
S (E5D) . LU EZSREW, CAMK2aK ik LI S
OSCCX EEAZBE i 2471 =2 [H] 47 15 F1 S OCHK

2.5 CAMK2ai@ it {842 Erkl /28955 R 1k 4E 43 i 25 4R AR 4
KE5i#EHE

HIRFECAMK 2 g, FATT R HI LR S5 % 410 4 571
KN934bFCAL27-PTX 40, KN93 W JE MR 5 MCERY
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KNO3RAMIFFE R B 354 T3, 30 ~ 20 pmol/Li ik B
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A, Western blot analysis shows changes in ERK-related proteins after CAMK2 inhibition by KN93. B, CCK-8 assay demonstrates that KN93 suppresses the viability
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Expression of related proteins after siRNA-mediated knockdown of CAMK2a. E, Changes in CAMK2a expression following siRNA inhibition (n = 3, P = 0.043).
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