22 B SRR ,2017,39(1) http: //aammt. tmmu. edu. cn

DOI: 10.16016/j. 1000-5404. 201607092

5EF/SRERKTIEE QRS 16 RNA THX TR ERIE N EH RS LR

X4E4E,E MR RGEA L BRE ,E LI (063000 Ji[t FE L1, Mt H T ke . 1k BE 2 B 1 A
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Jiik N AER R CaMK T8 RNA T3t akid , 71 & S 38y &2 40 ( multiplicity of infection, MOI) {&
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CaMK I1'& 7Ems B 40 f 71k v AT e A 450G s E o

[REIA ] BlR 20 55 2/ 4% R 2 ORI 2 R 18 ; RNA T4 761k T iz A v

el s HU A1 BR R TR W IR I ; F 52 (% 2 FR B 1t

[REESZES] R322.71; R329.2; R394.2 [ C@kfrER] A

Influence of CaMK [ § RNA interference on expression of its downstream molecules

and osteoclast differentiation

Liu Juanjuan', Dong Wei', Qi Mengchun', Feng Xiaojie', Li Ren', Sun Hong’ (' Department of Oral and Maxillofacial
Surgery, School of Stomatology, *Department of Pathology, College of Basic Medicine, North China University of
Science and Technology, Tangshan, Hebei Province, 063000, China)

[ Abstract ]| Objective To determine the effect of Ca’*/Calmodulin dependent kinase 11§ ( CaMK II
d) RNA interference on the gene expression of downstream genes and osteoclast differentiation in order to
elucidate its role in the differentiation. Methods  Lentivirus plasmids of recombinant CaMK I SRNA
interference were constructed, and the best multiplicity of infection (MOI) value and transfection efficiency
was determined. Mouse RAW?264.7 cells were divided into 3 groups; control group, blank vector group and
interference group. In 5 d after virus transfection, the cells were harvested and interference efficiency was
determined. Then the effects of CaMK ]I 8 RNA interference on the expression of nuclear factor of activated T
cells type ¢l (NFATcl) , tartrate-resistant acid phosphotase (TRAP) and non-receptor tyrosine kinase (also

known as SRC proto-oncogene, c-Src) , and on osteoclast differentiation were determined. Results CaMK II
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d RNA interference vector was constructed successfully, with the best MOI value of 30, and transfection
efficiency up to 78% (P <0.05). The interference efficiency was larger than 78% at mRNA level and 70%
at protein level (P <0.01). CaMK I & RNA interference significantly decreased the gene expression levels of
NFATcl, TRAP and c-Src by 47.8% , 43.3% and 48. 5% respectively at mRNA level (P <0.01, P <
0.05), and by 61.1% , 48.2% and 39.6% , respectively at protein level (P <0.01), when compared with
the other 2 groups. Immunofluorescent cytochemistry obtained similar results. CaMK II § RNA interference
also obviouisly decreased osteoclast formation and bone absorption. Compared with the other 2 groups, the
number of osteoclasts, and the number and size of absorbed lacunae were reduced by more than 49. 8% ,
CaMK I 3 RNA

interference significantly down-regulates the expression of NFATcl, TRAP and c-Src and inhibits osteoclast

47.6% and 61. 3% respectively (P <0.01) in the interference group. Conclusion

differentiation. CaMK I § may play a key role in the process of osteoclast differentiation.

[ Key words |

osteoclasts; Ca’*/calmodulin-dependent kinase [ delta; RNA interference; nuclear

factor of activated T cells type cl; tartrate-resistant acid phosphotase; non-receptor

tyrosine kinase
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calmodulin/NFATel {553 # Xf A5 F 20 i 73 4k 22 ¢
55 B/ U R RO M B s I (Ca’t
Calmodulin dependent kinase I ,CaMK Il ) J&H:rp Ca®*

HEAE I AT WAL T A A T AR

cl (nuclear factor of activated T cells type cl,NFATcl)
VRSB B 00 T 855 TR, 2 507 2 A0 R S
FEPR (U0 cathepsin K\ TRAP |integrinB3 ,c-Src ) #3A 1) I
o EAMEER R, 7E CaMK T o B.y.0 4 5744
Picrp, SERAR S FERE R A0 A A v ek d L R 3L
TER B 2 A b T BES B SCHE A 6, (H H R FE AR
Lenl BE 89 23 5~ HL A EET R A W AL A WF 5T E g
CaMK 18 47 RNA F4Jt, T HXH T il A S 2L N 3%
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JeL o3 b ) SRR P, 483 75 11 20 i 20 A ) 0 R
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1 HRSHE

L1 ihH

FiH kB Z MR P 7 BC A (receptor activatior
of nuclear factor kappa B ligand, RANKL) , & [# Biovi-
sion AT 4/ RAW264.7 A bk A 5% P 2l
Bt ; a-MEM 35 #2358, oo [ DU 25 28 /] 5 S bt B CaMK I
8 .NFATcl ,TRAP  c-Src £ 7 iR M B-actin B 55 [
YU, X [ Santa Cruz 23 &5 HTIY A1 R RV 0 1R 16
(TRAP) Je (a1 & 570 UL PO R (FITC) (AL N
NE(PL) , 5[ Sigma 22w s PCR 514, E¥EAE T 5 0E R

R (LSCM) , H A Olympus 2% 7] ; PCR §73 4X,
2 [E PERKIN ELMER ; Rotor-Gene 3000 7¢ i€ & PCR
Y, 2£[E Gene company limited,

1.2 CaMKII® FIRAMA LA A J R F 0 T

R GenBank (45 2 CaMK II §( NM-00102543 8)
BP9 22 3G (7], i TIREE R 5'-TTCTG-
GAGAAAGATACCCAGGTGTG-3' ;¥4 L 1 T 4 I 51l
518 9% 85 25 /& pGCSIL-GFP ( green fluorescent protein )
HEHIY R A TR, IF SH B 2K pHelper 2.0
¥ gL 293T A AT (e s SR A R, — 80 “Cfift
e o UL ESCse ey B LR A /) 5E .

o7 P A 2 G 11%) o 2B 9 5 7 S % &2 0 (multiplicity
of infection, MOI) & 43 | 24 1.10.30.50 T %% 4L /N Fi,
RAW264. 7 4iififd. Fede 12 h J5 HEHRT ff 5 SR 5, 4 L
5 d JEHOGIHR A RIS (LSCM) WSS ; i i % YL 3L
R AR AT A fe A MO ; FEAR T an F A =X
SE R YRR GFP B VRN M i/ v i 200 i S x 100%
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RAW264. 7 4153y 3 4 % B2 45 1A 2 A
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BARIEAT R G, 12 h J5 #7550 wg/L RANKL 1y
o-MEM FEFREE, Ak 22 5 5% 5d 5 WAk 40, R 47 40 ¢
iRl
1.4 FkzFEn 2
1.4.1 Real-time PCR # i TRIzol 42 H 2 Jifd &
RNA , 3% 555 il ¢cDNA ; 7£ Rotor-Gene3000 7¢ Y6 5E =&
PCR A F A7 A8 P IR K SE A5 51 97 41 : CaMK 11 &
(409 bp) , IE X #E 5'-CAGTGGAGCTGTCTGTCGTT-3',
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o X 4% 5'-GCAGACTACCACGCAACTCA-3’; B-actin
(186 bp) , IF X4 5'-GTTG GAGCAAACATCCCCCA-3,
JZ X #E 5'-CGCGA CCATCCTCCTCTTAG-3', J2 Wi 2%
.95 °C 30 s;95 C 15 5,55 C 20 5,72 C 20 s,
40 cylces, 43t 4 Rotor-Gene Kb 3 5 15 5 4f , 115
H A2 B mRNA ARGk &, B 3 3 ME AL, L5
B3R,
1.4.2  Western blot 5 {ll] PRI A S
R, A _EREGRS e B B,
G ALK, B B, =R B 1 b, —$T 4°C bk, =t
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Plus 73 B 35 AR AR b 2545 0% BE A8 Bl 3 A&
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R & ik 89 %R
L5 1 g efb szl 42 x 10°4/ om’ 453
FEAP A C R, P AL AR PR ([RS8 1.3) o 4R R
)5 .,4% Z R EEFE E ,0. 4% 1Y) Triton X-100 PBS & &
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90 min, fLAL P IE (P1) &2 G4 A%, H il A, ot 3R
£ TSR, BRI 3 N IIE SRR A 3 IR,
1.5.2 Real-time PCR £l Sug vk 1.4, BT A
S,

#& 1 Real-time PCR {EHER S|4

FIFEI(5'—3")
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J X4 : TICTTCCTCCCGATGTCCGT

GenBank 5 FEH P (bp)

NM_001164112.1 NFATcl

1E S : AGATTTGTGGCTGTGGGCGA
NM_006509946.1  TRAP 116
S : AAGTCAGCGCCCATCGTCTG

1E 4% : ACTGTCACCTCCCCACAAAG
NM_006499067.2  c-SRc 154
S : GACATTCCACCTTCCTCGTGT

1E % . GTTGGAGCAAACATCCCCCA
NM_007393.3 B-actin 186
S X4t : CGCGACCATCCTCCTCTTAG

1.5.3 Western blot £ ST TR 1.4
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Gy AL RS TE i 5 oA L g e fF: MOT By 30, 5%
PR Ky 78. 0% (P <0.05) .

2.2 F#EFERE
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% Western blot #10,3 20 CaMK 11 & & [ 457 WL
Bl 1, XA 28 AR A TP CaMK 1T S F I AH
K- (5 B-actin (4 FLAR) 4354 1.052 1. 016 Fil
0.300; THL4E H R XA L5 3 N BT 71. 5%
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CaMK 1 & RNA T4 B4 36k o
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c-Sre JK B F A F R

2.2, 1 2 G 5Ot A M Ak A A NFATecl |
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2.2.2 Real-time PCR # il] 3 2140 ifg NFATcI |
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22) ; Hirh T4 40 NFATcl \ TRAP . c-Sre 3 [H mRNA
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WS HEARA  5 F e T 47.8% 43.3% F148.5% .,
RS R, CaMK 118 RNA T4 W3R8 7 R iR
F NFATcl ,TRAP .c-Src mRNA /K3,

&2 3 ZH4AAE NFATcl . TRAP #1 c-Src mRNA
KEEENT(n=3, x£s)
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2EEMALH 0.985+0.005°  0.984 £0.004°  0.983 £0.004°
T4 0.514 +0.014 0.558 +0.006 0.506 +0.003

a:P<0.01,5 Fias

(LSCM x400)

2.2.3  Western blot £ 3 ZH 28 g NFATel
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7~,CaMK 118 RNA T4 52 25 T I8 1 58 48 i o3 1k
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EAL

2 TRAP Jeft 3 ZH A U344 TRAP ™ Z A% 0 B 4

JL= A (L 4 ) 5 AH T 2 R B 240 L I et BE 2 A s
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FEHR SRR, AT AT 5T A I, R SR 1R Tl LA
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