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B TR AR ML R 8 (alkaline phosphatase , ALP) F1I 3 5l 548 #5547 25 F (osteopontin, OPN) | ‘B #5 £ H (osteocalcin, OCN) &
BMP FUFHIIEA 1d 1, Runx 2 SF0035 , G658 M T 3 I EE , JEik B T IACR R AY AdsiRbpj—2 FZAARAGEE,
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[ Abstract]Objective : To construct recombinant adenovirus against mouse nuclear transcription factor Rbpj,downstream of Notch,with
the purpose to provide a powerful molecular tool for exploring the role of bone morphogenetic protein(BMP) 9 signaling in osteogene—
sis of mesenchymal stem cells. Methods : Three pairs of double—stranded DNA sequence targeted mouse Rbpj were designed and sub—
cloned to pSES—-HUS vector to obtain pSES—HUS-siRbpj using AdEasy system,then reorganized with pAdEasy—1 plasmid in E.colt
BJ5183. pAd—siRbpj was transfected into HEK293 to package recombinant adenovirus AdsiRbpj after being linearized by Pac 1 and
screened by RT-PCR and Western blot. C3H10T1/2 were co—treated with recombinant adenovirus and BMP9 proteins, then the early
osteogenetic maker alkaline phosphatase( ALP) was detected at the 7th d. Osteopontin(OPN) and osteocalcin(OCN) ,BMP downstream
target genes Id 1 and Runx 2 expression were also detected by RT-PCR. Results : Three interference recombinant adenoviruses were
successfully constructed,of which AdsiRbpj—2 had the best interference ability and can significantly decrease BMP9 —induced os—
teogenic indexes,including the early osteogenetic index ALP,late osteoblasic differention indicators OPN,OCN and osteogenic gene

Runx 2. Conclusions : The siRNA adenovious vector AdsiRbpj—2,with the ability to specifically block mouse Notch signaling,is suc—

cessfully constructed, future indicating that Notch signaling
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pathway plays an important role in osteogenic differention of
BMP9 induced bone marrow mesenchymal stem cells.
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FLBIY ) CBF1()/Rbpj (/) 2 51 4F
509 DNA &5 553 1, 15 30 B9 Su(H) Ak
Hirp ) Lag—1 AR A, FUHEFR CSLY, Ikt
SR CSL 2 1= JE PR SF %) Notch {55 18 % #2141
R S3 , Notch SZ AU 5, B Notch SZ A& A
B (the intracellular domain of Notch receptor, NICD),
NICD H A A MR S5 1 CSL AHEAE T S
CSL A4S & B LM &2 5 W s PRS2 N 1
T AR S G, i CSL e % s i/ e
7R SR Bl SRS A, DT85 0 00 e PR P 2 SR 1%
PER IR, BT, A —H 3 CSLT it AL
HE %, bHLHZEH 5% A+ Hes FllHey %5 Notch
{5510 A AR DR IR I St A e R E A
RAREEENIIRE, W RS A T 48
JIEg e R4, Noteh 728 & B b f b 9 VE L4
ZRVE  HAFEBOR . AN PR )38 i 40 i
5 P SR TG Noteh 15 5l 6, LUK y A4 B 11
il 040 1 1238 8% A 7 TRTIESE Noteh {55 %S 58
JE25 %422 F (bone morphogenetic protein, BMP)9 i
B8 18] 78 5T T 40 M (mesenchymal stem cells,
MSCs) B9 BH 1R B, BRIIE, ZNER siRbpj 5540 B
BEMIFG A E— A9 Notch 764 & B FI-E S
AR T B AR 5 20 7 L e A HL S TR AR
TE,

1 MRS

L1 A AR A

K IG5 DH5a AdEasier 2056 (778 Btds E1 A1 E3IX.
(1 5 1 TR R 7 F TR pAdEasy—1 (1) BJS183 2 K
BT MRS EE SR AL pSES-HUS[-RIRHUIE , A B ik er
O9EGEE 1 (red fluorescent protein, RFP) | AR 2 2 ARk 7
E1 XFeAL HEK293 Zififgbk IR MSCs 4ilfiiikk C3H10T1/2,
N ZE I A BRHCT116 IR RFPHY 25 BN AARFP
FiIRG o CE (green fluorescent protein , GFP) M2 23R
JHRE AdGFP K 31k BMPY [ 7 AdBMPY (FEPREERER
TR ERT)
1.2 E&2KA

TP S A5 4 ( Invitrogen NAEIE ) H ok R
7 &40 DNA ?ﬁfhiﬁfoﬁ(Omega N EiE PCR AT DNAE
Fi0 & (TaKaRa 22 7)) ; BRI VEN UIBE Sfi T (A2 BUkL L
& pSES-1 L&A Sfi 1 BV, FSLEG Al Ltk Ab, o
FMER T 5 TR 7 BOEHE) Pme 1 \Pac 1|
EcoR 1T A1 EcoR 'V (New England Biolab /2 7] ) ; g Bt 5% e
17 & Lipofectamine 2000 (Invitrogen 23 7 ) ; =5 B2 DMEM
3 9% 3k (HyClone 22 F]) , Jifi 4 1L ¥ (fetal bovine serum,FBS)
(Gibico 23 7)) ; Trizol (Ambion 23 7)) ;SYBR Green I (TaKaRa
23 /N Rbp) — 3L (Abcam A H]) , Y EFRiC ILZEHT/N

B LG (H+L) ZHi (B R A A ) R ALY B bR 10 55 5
FHZR (B RAF]) ; I PEBERREE (alkaline phosphatase, ALP)
SERIKAE(BD 23], ALP B a3 H (Sigma 24

1.3 FHF# pSES-HUS-siRbpj 4 #1 &

Pubmed %5 #% /)N i Rbpj 2% Al mRNA 3 51l (GenBank
BC051387.1) , MIFH#E L 1% 144 siDESIGN ~FA7i% it 3 X+
YRS, 3 X FE 3 B P B I 57 —A -« TTTT=3" " Fh M A iy
JE RN FEIA PR BRI 1), AEXHEF AT ik
FURAGFRE 10 1%, B /K I 5 min, FARA ), FFRE 10 1%
B id AR T3 R Be . Sfi 1 BV pSES-HUS, B =9 2
alifbid ) ealifh ), T4 DNA RS FiRalifb™ 9 16 C
TP 14 hGESARR 12.5 pl. gtk 5 wl, TP BE3 i,
T4 DNA Ligase 0.8 pl, 2B 1.25 wl,ddH,0 2.45 pl), &%
Wy ARA S I 2 (ARS8 ) 464k DHS o, RT3 2R i 126 50 52
[, AL IFORL | JBRE PCR (PCR SR & 25 wl: cDNA itk
1 wl, 10 wmol/L siRNA bottom 5 [l U6 promoter 5 4451 wl,
10 x PCR 283 2.5 wl,Mg>1.5 wl, 10 nmol dNTP 2 wl, Traq
fif# 0.3 wl,ddH,0 15.7 wl;PCR JZ R FEFF 95 °C 5 min;92 °C
20 5,55 °C 30 5,72 °C 30 5,28 MEFR ;72 °C 5 min) EcoR |
M EcoR VXU Bl (i A 1) %58, U SE3RAS IEF Y
pSES-HUS-siRbpj Bi6 85 245 ik
1.4 IS8 pAdsiRbp) #9#E

W 85 2H 2508 FORE pSES—HUS-siRbpj 45 Pme | B H
LML, CBEIUTE A2y TG AL Z A AdEasier A, $2
P2 50 pg/ml ZEHHEZEN LB ,37 CAIH; I
B, H (F TR BURLAE BIS183 41 r 8 2H A af HE A 4% F A
i, T LA BJS183 (W R % 0 RIS B iR AT 24 h) BREL 5~10 -4t
IBER/IN e BRI VE (LERIEE LAY 7e e DNA #5 DUBUIN , BT B
IRITERE/IN) FRh T 20 R R 1 LB WA T 37 C,
180 r/min F&IRKEFE 16 h J5 $LHOH I FURL , #4165 #F 5
DHSe 384 FH Pac T BEYINE
1.5 EMImF AdsiRbpj 4 G Y38 5 i &

151 BRSRaEtude ¥ Pac 1 V) EE 496 5 FkL
pAdsiRbpj , LEEUUTES , AR Lipofectamine 2000 43:5%
Y« HEK293 4 #REHGR & B BT, T 37 °C,5% CO,,
TR R FR R h i 5 AR TR GA i, & 80% L) 41l
ARG BN B T R ORI B , UE TR e 3

1.5.2 WHEERIE  BOSBUE K BTH HEK293 4ii, DL 1 x
10 A /LAY B2 R0 T 96 FLAR , 8 35 4F 50 & 10%FBS 11
DMEM 1 10 /% 250888, A 96 FLARH, 43N 1% 3 4
SEATEL, I 3 A FIXIRFL, F 37 °C,5% CO, Kr e rhis
7% 36 h(RFP 36 h ik ), 26 BABTMER , HZOE 0 e
R A B0 Ay B2 1T B (1U/ml)

1.6 Real-time PCR

FARRTE AARFP 5 AdsiRbpj 23 C3H10T1/2 4iij#d 36 h,
Lt EE A FOR R IR BUR mRNA, W5 55 <DNA SR
SEFHE G E B PCR I5E Noteh 55 18 BRAE L Hey 1 03
ik, B 1 AT REAR Y E5 SR LN 2 25 GAPDH oA X
TEEHT, Real-time PCR 454 FAEM: 94 °C 2 min; 281 92 °C
20 ;68 °C 30 s; FEAEHR[E 2 °C,72 °C 20 s,6 PMEH ;92 C
20 5,57 °C 30 5,72 °C 20 s, FEAA B RV, 40 MG,
Blf# AT (65 °C~99 C),
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F1 FHEIRSIMER

Tab.1 Interference sequence and primers

iRk

SEF BlTA T

(C)

/N Rbpj  5°~AGCATGTAGAAGGAGGGAATTTTT-3 5o
siRNA site=1 5 _AATTCCCTCCTTCTACATGCTTTT-3" '

N Rbpj 5 ~AGGATAAAGGTCATCTCCAATTTT-3 50
siRNA site-2 5" _ATTGGAGATGACCTTTATCCTTTT-3’ ’

JNELRbpj 5’ ~AGCTTGAACTTACAGGACAATTTT-3’ 550

siRNA site-3  5° _ATTGTCCTGTAAGTTCAAGCTTTT-3’

5’ -GGTCCCAGACATTTCTGCAT-3’
/INERL Rbpj 61.4
5'—-GGAGTTGGCTCTGAGAATCG-3"

5’ -GGCCTGCTTGGCTTTTCT-3
Hey 1 57.0
5" ~CCAAGTGCAGGCAAGGTC-3

5’-GGCTGCCCAGAACATCAT-3"
GAPDH 55.0
5’=ATGATGTTCTGGGCAGCC-3’

5’-ACACTTTCACTCCAATCGTCC-3’
OPN 59.5
5’-TGCCCTTTCCGTTGTTGTCC-3"

5’-TCTGACAAAGCCTTCATGTCC-3’
OCN 53.4
5’=AAATAGTGATACCGTAGATGCG-3’

W 5’-ACGACATGAACGGCTGCT-3" oy
5’-CAGCTGCAGGTCCCTGAT-3" )

5’=GGTGAAACTCTTGCCTCGTC-3’
Runx 2 53.4
5’-~AGTCCCAACTTCCTGTGCT-3"

5’-CGGCTCCTGCTCCTCTTA-3"
Coll a 1 55.0
5’-TTCATTGCATTGCACGTCAT-3"

5’-TGTTACCAACTGGGACGACA-3’
B-actin 55.0
5’-GGGGTGTTGAAGGTCTCAAA-3’
U6 promter 5’ ~CGCGGATCCAAGGTCGGGCAGGAA-
(Fwd) GAG-3’

1.7 Western blot

JHMEE ADRFP 5% AdsiRbpj ZbF C3H10T1/2 4fi1 36 h,
RRLLEUOLHE (TR E RN, SRR G HEFT Western
blot, ¥l AdsiRbpj %I Notch T il 5k HlF Rbpj F 1R
KA TG, B Bk BAT/NR Rbpj Bl (1:300), —
YU AE M EARICH PR 196 (1:3 000) ; BRH i E AL By W b
ICIZEFIER (1:8 000) ; NS 1 —H0 0 BRABT/NVR B-actin $1
A (1:1 000) , 40 N BUR 33 AL W BRI 19 2F BT B 1gG (1
4 000), ffiid ECL R &l I Bk fe2s Aok, I F
Gel Doc HEME RS HEATUZ
1.8 &tz tkeih %

Bt HCT116 ARG F=1E AR 60 mm BYEE IR MEM
Wi gR HE R 3% AR AR & = 60%~70%J5 , A AdGFP 1§,
AdBMP9 | YL B 24 40%~50% ,4 h J5 e I L3 55 35 5L 1y
DMEM g 5e 43 HI7E 24 h F1 48 h [FUREERFR 3 2 1k,
R Hh S — B VR EE ) BMPY, Tl GFP g X FRAH W35 557
REOEBUGER, B 4 CE L
1.9 RT-PCR

HBRIREE AARFP B¢ AdsiRbpj &% C3H10T1/2 36 h J&
JILA GFP 8 BMPO 2515573 AbFR 1 d 5 11 d 5 HEEUANIE
B mRNA 55 55k eDNA , RT-PCR 50 AH 56 L 5 () 223

SIMEBILE 1, PCR RN A BIAETE 94 °C 5 min; 28 Pk
94 °C 30 s, 1B K (N [RIFEEHIR JGR BRI, mirdbl e Ak, 1R 0
% 1)40 5,72 °C 30 5,30 PMEFR;72 °C 10 min, PCR §" 4=
WIZE 2% BEI LUK , SR 50 F UGS IRAE VG T REAS I 45
LIS LR B-actin MUY E AT .

1.10 ALP iEMAn &

PR ZE 24 FLAR (3% 2 x 10* L) PR iR & 2
30%Z5 471, il A AARFP B AdsiRbpj—2,8 h Ji #uifk (% 2
ik polybrene FIVEAT BE AR IRIR TR ) , B0k 24 h S5 A
5 M HE GFP 5 BMP F& {4 RE R0k 482557 5~7 d 5 kAT
A2 5 ALP 15 d AT (B 7k o8 i 7|
UL,

.11 %its ot

BRI SPSS 17.0 Geit 24k ik 47408t , Z2 4 18] b3
KB 205 22000, 4HL 1B W G FL 48R ) LSD— 35, K 4R vk
1E 0=0.05,

2.1 TAFHRAEMERLER

A GFRITKL pSES-HUS-siRbpj—1 . pSES-HUS-siRbpj-
2 pSES-HUS-siRbpj-3 £& EcoR | Fl EcoR V MUY, Bl b
EEHC UK AT . AAHA T B X IR BORL pSES-1 48
WS 7] L2 2 500 bp F1 6 000 bp AYHER A B, B4 -
T Ber) pSES-1 MR B YITT , KB 3 140 Be 2 i
I AR A A E(E 1A), Foki PCR 3784 U6, U6 514 (55
1), 7535129 300 bp K/, PRI UE T 2848 BURLAA £ 1E
W (E 1B), a4 2 WEGTIERY 2808 BORL% I T | 45 SR IRIE
LT 3 AR BRI AR

1 2 3 4 M bp

10000 bp M 123
6000

3000
300

A B

1. pSES-HUS-siRbpj-1;2.pSES-HUS-siRbpj-2;

3. pSES-HUS-siRbpj—3;4. pSES-1;

M (4 ). 1 kb Marker; M ( 47 ). 600 kb Marker
1 FHREH EcoR | 1 EcoR VWEEY] (A ) B

JRAL PCR(B)%E
Fig.1 Identification of shuttle plasmid with EcoR | and EcoR V

double digestion ( A )and with plasmid PCR( B )

22 FAMREREMERSER

FIELIERA Y 3 AR BURAL % B AdEasier BT ,24 h
WIPRBC AT IR RN TE R SR BUTORE , Pac 1 BFVI %552
B Y B 2 MR R 2315 5] 1 AR 2 30 kb IR Bl 1A~
3.0 kb 8¢ 4.5 kb (/N B, AR TE A9 3 A4~ H 20 i 74 kL
Sl 44 A pAdsiRbpj—1 . pAdsiRbpj—2 .pAdsiRbpj-3 (/& 2),
23 RS LEAMRENLE

pAdsiRbpj—1 pAdsiRbpj-2 pAdsiRbpj-343 45 Yt HEK293
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A, 48 h JE MEL YL AR (B 3) , 29 60%~70% , 35 B i 2
eyl FEUY 14 d 5 BT AT LR AT 0 AR A, R
PR EEAE HEK293 2 ] st o) (K1 3) . H 96 FLA R A
% LU B 52 AdsiRbpj—1 . AdsiRbpj—2 . AdsiRbpj—-3 B 5 i
SREETR 30 1% 10 1 x 10°,1 x 102 [U/ml,

1 2 3 4 M

[NRSTRRTN— g 23 130bp
—
- -

4361 bp

1. pAdEasy-1;2. pAdsiRbpj-1;3. pAdsiRbpj-2;4. pAdsiRbpj-3;
M. Hind N Il DNA Marker
2 EABRERAL Pac | EEUIEE
Fig.2 ldentification of the recombinant adenovirus

plasmid with Pac |

AdsiRbpj-1
B3 EARKERAL pAdsiRbpj i HEK293 ZHRERY
RHEHIEWE(100x )
Fig.3 Fluorescent microscopy of HEK293 cells transfected
with pAdsiRbpj( 100 x )

AdsiRbpj-2 AdsiRbpj-3

2.4 FAMIRETHARIEIE

2.4.1 mRNA K i AdsiRbpj /2% C3H10T1/2 4iijff1,36 h
Ja PRI 41 RNA,RT-PCR 0 Rbpj mRNA ik 5L (& 4
). EFR BN AIRFP %} C3HI0T1/2 40/l Rbpj =ik JCH
M, AdsiRbpj /E&%¢ C3HI0T1/2 405 Rbpj Fik &4 AIRFP
ZHFSK T4 (55 2) . Horb, AdsiRbpj—1 . AdsiRbpj—2 . AdsiRbpj—
3 % Rbpj mRNA (3535104 19% 41% 28% (181 4 47)
I, W1 T RRCR BT HY AdsiRbpj-2.,

1.5
N
5z
=&
E<
1 2 3 4 5 ;i
- £
W e =

1 2 3 4 5
a, 5 A4, P=0.01;b, 5 AdRFP # L, P=0.036
1. 25 F141;2. AdRFP;3. AdsiRbpj—1;4. AdsiRbpj—2;5. AdsiRbpj-3
El 4 RT-PCR #IC3H10T1/2AE4bBLE Rbpj mRNA By iE
Fig.4 Expression of Rbpj mRNA in different groups detected
C3H10T1/2 by RT-PCR

*2 &4IEA Rbpj mRNA 1H31Ri%XE ( Rbpj/GAPDH ) tb 4%
Tab.2 Expression level of Rbpj mRNA in different groups

2051 Rbpj/GAPDH
=k 1.024 +0.065
AdRFP 0.964 = 0.020

AdsiRbpj-1 0.684 = 0.030"
AdsiRbpj-2 0.430 = 0.055"
AdsiRbpj-3 0.646 + 0.045"

F1H 6.202

P1H 0.009

Hra, 52 MH L, P<0.05;b, 5 AARFP 4 HR, P < 0.05

242 EEAKTF ] AdsiRbpj-2 J&ZJs C3H10T1/2 40,36 h
Ja R BUE AR F R Rbpj 25 FIRIATE DL (B 5), Z5REIR,
AdRFP X} C3H10T1/2 41/ Rbpj & 1335 TCF M, AdsiRbpj—
2 &Yt C3HI0T1/2 40 i 5 Rbpj & (1 F kB8 2 A M
AdRFP 43552 N (% 3).,

1.5
8
E10
£l
1 2 3 E%O.S
Rbpj e s— Hﬁé ah
Bractin ——— = 0.0

1 2 3
a, 25 FA4HAA G, P=0.000;b, 5 AARFP A1, P = 0.000

1. 25 H4 ;2. AARFP;3. AdsiRbpj-2
B 5 Western blot il A E b I2LH A Rbpj & HKIRIEE R
Fig.5 Expression of Rbpj protein in different groups detected

by Western blot

3 HAIEA Rop) EAMEXTFRIEE ( B Rbpj/ B —actin ) #1
Hey 1 mRNA #8xf5i% & ( B) Hey 1/GAPDH ) #atb%;
Tab.3 Expression of Rbpj protein and Hey1 mRNA

in different groups

20 31 Rbpj/B-actin Hey 1/GAPDH
ZHEA 0.987 + 0.079 1.009 +0.012
AdRFP 0.922 + 0.065 0.980 + 0.036

AdsiRbpj-2 0.167 + 0.008" 0.313 +0.038"

F{H 176.475 484.286

PAE 0.000 0.000

W a, 52 R, P <0.05;b, 5 AARFP 41 FeA%, P<0.05

2.4.3  TIREUSAIE (L MG RN B T IR Hey 1 BURZM )
JH AdsiRbpj-2 &4 C3H10T1/2 400,36 h J542HL mRNA,
FIFH S 5% 652 I PCR Rl Hey 1 mRNA (E 6), 451
7K, AdRFP %} C3H10T1/2 41 Hey 1 mRNA 235 JCH4 00
AdsiRbpj-2 JE&# C3H10T1/2 i /5 Hey | mRNA Fik i
2L ADRFP 413 25 R (3£ 3).,
2.5 AdsiRbpj-2 *& BMP9 # 49 C3H10T1/2 2 i s A 5-1%
% e B AL
2.5.1  AdsiRbpj-2 X} BMP9 5% ) C3H10T1/2 4 i il 43
LRI R 0 ) AARFP F1 AdsiRbpj J& % C3H10T1/2
AN, YRR 50% ,36 h JE A GFP 2% BMP9 4435 3%
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e FEEME 7 dJERI ALP EYE R AR (B 7) , 45
7%, AdsiRbpj—2 FERAK BMP9 5319 ALP Wi (3% 4) , %M
FELIT Notch {5 53 i J5 AT 4l BMPO 5 %49 C3H10T1/2 40
[N )R E g i

ﬂ_g 15

—~

1.0

0.5 ab

0.0

Hey 1 mRNA #H%}5%
(Heyl/GAPDH

1 2 3

FIZHAH L, P=0.000;b: 5 AdRFP AL, P = 0.000
1. 25 (141;2. AdRFP;3. AdsiRbpj-2

a: '3

B

6 Real-time PCR #&ill AR [E 4 EEZHH Hey 1 mRNA HiRik
Fig.6 Expression of Hey 1 mRNA in different groups detected
by real-time PCR

600 000

400 000

ALPIE
( nmol/min )

200 000

A B C D E
a: 5 BMP9+AdRFP {1, P=0.001

“f o A
0 e
LS ] B. BMP9+AdsiRbpj-2  C. BMP9+AdRFP

W

e BN

"D. BMP9 E. AdsiRbpj-2

& 7 AdsiRbpj-2 %] BMP9 559 C3H10T1/2 4HAR
ALP HyFRi%
Fig.7 Inhibition of alkaline phosphatase activity induced
by BMP9 with AdsiRbpj—2 in C3H10T1/2

x4 FHAIBALIE 7 d G C3HI10T1/2 AR R HIR BI5HR
ALP &L R

Tab.4 Alkaline phosphatase activity of different groups
in C3H10T1/2

2051 ALPYE £ ( nmol/min )
24l 6 000.330 + 233.616"
BMP9+AdsiRbpj-2 294901.000 + 7 977.714"
BMP9+AdRFP 498 087.000 = 92 405.605"
BMP9 483 753.000 = 75 381.624
AdsiRbpj-2 8 157.000 = 636.953™!
F{H 61.924
P 0.000

¥ a, 523 4L HEL, P<0.05;b, 5 BMP9+AdsiRbpj—2 41 He 4, P <0.05;
¢, 5 BMP9+AdRFP 41 H.42, P <0.05;d, 15 BMP9 41t 4%, P <0.05;
e, 5 AdsiRbpj-2 ZH 1452, P <0.05

252 AdsiRbpj-2 %I BMP9 15 511y C3H10T1/2 4 A i B 43
LM R 2 AR FRAE 60 mm MR SR, Ff

A2 20% 4451, i A AARFP H1 AdsiRbpj—2 i 2 , 8
Y 36 h J5 /A GFP o, BMP9 45455 5%3E Sk 11 d J5
PR HUAR I 5 mRNA A B #5 2 1H (osteopontin, OPN) FE 45
# H (osteocalein, OCN) (1 F ik 5 I, 45 7~ , BMP9+Ad -
siRbpj—2 ZH ] H BMP9+AdRFP ZHFI% BMP9 2, 0CN FIOPN
A LRI RS (P 8) , BB T BT Notch {5538 % 5
Al BMPO 75 S C3H10T1/2 41 A s s o4k

(S - PR
E -~ Lesdeedendand B-actin
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