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[WE] BH  HICE- A 200 (methylselenocysteine, MSC ) X 4% BitiZ $2 4 H (connexin, Cx) 264 B 4[] 74
4 B i%E $2 (gap junction, GI) TIBE AR M R O AyT 25 A s e % . ik DG IF R 23K Cx26/% Tet-on
HeLaZl i o T ELANM, MT T WS MSCXE A A= A< 9 520 5 41 126 5 e B 100 -2 MSCRY GT I RE R SE M ; Western
bloth: I MSCXF Cx26 5 12 12 B R W ; v 4 M A2 992 Lo ik AL 7 25 W B A I 2 P85 FE At L, S A MSCRIAETT
YRR I ML S IEGI R, BR ZVHHE (doxycycline, Dox) F] 75 % Tet-on HeLaZfi il Cx263K35TFIE AL
HUIHERIG] . MSCTES0 umol/LP X 4 Al A= 4 TC W] i 50, TCREVR BE AIMSCRT LAV BEROIME G 98 G, I AT TE 9N R IR BB
PR 205 H - Cx6 IR IS A o AE AR RIFEHIBLE] A9 % WALTT 258 7, ARFEIA T (etoposide, Eto) 7E4 TG
GBI T R —E R A REE 22 5% . MSCA5 Etol5k 5 W TN 240 I AR 750 WG A i £ FTT38 T Bro 8 24, HiZon R A
AGUE M HeLadlifrh &2, 518 MSCHT LUE i 3R Cx26 41 i M G4 = Eto R 4 i, S8l Ak 6 & 1k e e
)7 A —E R TENH .
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[ Abstract]

gap junction (GJ) composed of connexin (Cx) 26 and its regulation of chemotherapeutic drug cytotoxicity.
Methods The Tet-on HeLa cells transfected with and stably expressing Cx26 were used as the tool cells. Effects of MSC

on cell growth, GJ function, and Cx26 protein expression were examined by MTT method, parachute assay, and Western

Objective To investigate the effect of methylselenocysteine (MSC) on the function of homotypic

blot analysis, respectively. The cytotoxicity of chemotherapeutic drugs was determined by standard colony-forming assay,
and the relationship between MSC's effect on cytotoxicity of these chemotherapeutic drugs and its regulation of GJ was
further analyzed. Results In Tet-on HeLa cells, doxycycline (Dox) can induce the expression of Cx26, which could then
form functional GJs. Within a concentration range of 50 umol/L, MSC had no significant effect on HeLa cell growth. Non-
toxic concentrations of MSC can enhance GJs in a concentration-dependent manner and exert its effect at the nanomolar
level. This effect was associated with an induction of Cx26 protein expression by MSC. Among the three common
chemotherapeutic agents with different mechanisms of action, etoposide (Eto) presented cytotoxicity differences between
HelLa cells cultured at low density (nonconfluent, no GJ formed) and high density (confluent, GJ formed). What's more,
the inhibitory effect of Eto combined with MSC on HeLa cell colony formation was stronger than that of Eto alone, and
this effect occurred only in HeLa cells with GJ formation. Conclusion MSC can potentiate the cytotoxicity of Eto by
enhancing the GJs composed of Cx26, indicating that combined strategy of selenide and chemotherapy shows potential

value in the treatment of malignant tumors.

[ Key words] Methylselenocysteine Connexin Gap junction Etoposide

HEW 1% 4% (gap junction, G])J&—FA7E TAIHE AN
2 18] 1 R 4% B % 45 85 1 (connexin, Cx) F4] i %) it A0 18,

*CRUR AR 4T B0 H (No. 2008085MH238) | W THdZ
A BRI 2539 H (No. AHWJ2022a010) . “ZEUE R B & 4EAA L

FH R H (No. gxyq2022042) Al EE B <512 A A 1 & iK1 (No.

by51202208) % Bl
A JB{E1E#, E-mail: giannianhupo@163.com

AL 0 308 40 ) 3 R G 200 Y ) 7 4 B S 4 FA
SO TREEY . AT A H AN L theCxFR
LR %A% (connexon) WHEIE lL— 1728 G) . H
A A (homotypic) GJ HH B—CxZH W Y [A) SR AR & 422 114
JiL, 5731 (heterotypic) GJ FH AN [R] CxZH i i1 [A) R A4 % 4 114
J, 57 (heteromeric) GJ H JLF Cx 4 B Y 57 SR AR % 4421
PR TR ) CxIE AT A [R) 1 e 9 T8 1, 3 A Cx ) 22



E R

IR T A - PP RE AT AP JDt R T 1 RS B 12 2 1 264 A ) AR 4 O B AT O A M = 1 533

FEPE R WS MR = T GIIYBRIR R, I T LA
BGIXIA G 5 20 B & 122 S GRS M D e dn fie
P AR RS AR Al - A B
(methylselenocysteine, MSC) J&—F KSR i A ML LA
W, AR TR 28 B - SR Tt 14 Al A Y e 1 4 4% 7
FAVERI® . FRATBETEFE A SEMSCRT LA i 3% 58 Hy 55 o
PESE B %2 2R 11 Cx26/ Cx3 240 LY S MI G i 4t 55 S 2 Ak
I 25 RURAE, (E O ] Y GRS 1 AN

CxFRID MG) T I 2 255 55800 e 14 A e
T AT SR, T AE P g A0 b _E R Cx AR A G AT L s
I AT 25 B e v ] BT TR S AR IR A%
IR BT T ARCRET . EF Cx26tE 1,
S R IK OIS AE 2 R E T A7 AL, S5 R R A
BURARETIAC" . HS 7 25 g D 2s
WHAFGIL . WMGARCIA-RODRIGUEZAS " & Blid ik
Cx26 A L8 5 [ it s 240 6 o P 5 ) A M B, (EL A
AT HEFRAR /N 935 40 0 P Cx26 1 ik ik T i 5
E R E AL S AR e R RIS R 251 AT
I, A FEAE R TARERR 1, ZREHRTT Cx26 4 L [F] 2
GI LI 25 BB E R K &, AR MSCX 5

1 ST

1.1 SEIasH#y

MSC, fKFLIAF (etoposide, Eto) | A . 5- 360K 1%
e, PLHAPIIR . ATRAFI18-a-GAI [ Sigma-Aldrich 2y
A, G418, il5 ZEBHMZ PYFF K (doxycycline, Dox) I
Calbiochem/\#] . DMEMK;Fi3E . 417 . CM-Dilfl
Calcein-AMI [ Invitrogen/A Al . BRI ALY B AR IC 1Y
FHNE =P FH Amersham /A F] . ECL-plusfb2# &t
7 & AIDCHE 1 #1alR & [ Bio-rad /A Fl .
1.2 SKIOYHAE

HeLaZfi ffl JC N I PECx B . YL fa e Rk
Cx261 HeLaZfl /il i & [ 3773 7Y B2 2 2F B2y R 2 3 A
P22 2 Andrew L. HarrisZ( 52 208 . Cx26/1)3% 34 H PR
RIFE TR 5 37l X FTet-on HeLaZfi i 51
AR BEAE A S UE S T A0k, TR T 40 ik
ff AT
1.3 BRERIECx26K HeLa B fIRIEE SRR

HImA 10% 86 4= 103 . % £ B(200 ug/mL) Fl
G418Hi R (100 ug/mL) AYDMEME; 32 3 55 FE HeLa 2l
JHd, J-E TEIRSE A . RSS2, W] FDox(1 pg/mL)
AbFRA8 WX Cx2615 31k, 1% vk FE O 7E REAL A 5% v
BEUE SR HeLaZft i 0 b 252

1.4 Western bloti&illCx26%& B &K%

FIFHDCI ) £l 5 $2 B He Lall i 42 25 (1 (19 2
WeEE . AL 120 ~ 30 pghffh, ZRHTK . BRSPS, H%
PVDFREE F/ha o mA BPTHABUA (1 = 2000) FIB-
actinfUfA (1 : 10000)4 CHEIRA® . 45— H = EIEIRIF
BFEP/NR P40 min, FECL-plusidF| & MEIC R .
FFMSCIAE T - H 3 VAN (dimethyl sulfoxide, DMSO) i1,
25 50 mmol/LA I A7, {51 FH Ik TG 77 30 B 22 Ak 2
VR RE . WA S h, g3 T Doxifs A . xR
(Control)#H | ¥ JFixt I (DMSO) 4 . MSCALHH (10, 100,
1000 nmol/L, 48 h) 2, FHH:XFHE (10 umol/L ATRA, 48 h)
215 B Ta) BN 3256, 43 R JEDoxiFs S 4 . X BR (Control)
ZH | A I (DMSO) 41, MSCHEFE (100 nmol/L, 4 h, 24 h
M4 h) 2. BRTEDoxif FA M T g, KK
¥R Dox Y SE A R R 3k . X B A8 A Dox i 58 4
B R R BRI A5 g e TR B 25 ) AR B
DMSO(R R34 <0.2%) 1EH]48 h. i it Image JH /-
SE AR AT IR B, B AR AR R 3k 5 = H A 4508
PR BEAB /N 2 5 (B-actin) B R BEAA -

1.5 MM RERE

FHHT ] £ f92.5 pmol/L Calcein-AMAI5 pmol/L
CM-DifF bR ICHeLaZli 1, & T35 %46 55 & 30 min,
PRI I B PR ARIC A HeLaZB MU A <B4, &b F
XPEA KRRl HeLaZl MU “SZAAR400” . FHEAZ5)
Qb 37 R 240 iE R N7 B D, R L) A2 AR A L L DA
150 © 1524/ (A4 Lo ) FE b < fib A 2t ff >, 8 T 15 R A
4 hDIE RG], e 9O M T B “fb i 2 i o
A G5 R AR AR AT, AR ESTAE G T
g, TEUL, B FATRA" (10 umol/L, 48 h) fiIG]
17 18-a-GA" (10 umol/L, 48 h) Ak G5 7 9t fifi
o TEMSCHRJE SO0 S5, MSCAEH# JE0.001 ~
1000 nmol/L, YE ]I} [A]4 h; FEMSCH [RIZUN 24, 434
X BAZE | 5 IR R 20 FTMIS CAS [R) A i Aisf 1] 25, MSCAE FH
100 nmol/L, VEFHIT )4 h, 24 hF148 h, X REZH 2 Ad
S Dox W 7E R IR 5, WO AL 7E ISR B n A5
100 nmol/L MSCZAAF I DMSO (A FR/3 4 < 0.2% ) 1 H]
48 ho GJHY 3= (b P 2H 5 A% 16 20 MU B — % FRAH 52
e R0 /3 BRSO AE s AN AL
1.6 MTTLIGH 20 REE 1

PL%5£14 000 HeLaZtififd ) %% BE 3R 296 FL AR, B T4%
TR AL PR A48 h, ELAARALEG X REAL | %5
X HAZH AIMSCA R EZH (0.1 L 1, 10 . 50 umol/L), X} i
20 A & Dox Y 5 4 35 97 5, W x) REZH 7 it LAl 1
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A 550 umol/L MSCHKFIHDMSO (AR 43k <
0.2%) o BALITAMTT(5 mg/mL) M H4 h, EBRSH
MTTHIH; F#%E, A DMSO(100 uL), KR 10 min.
it b5 (S 2 B REFL490 nmAbh Y% 5 (OD)E . 4G Ji=
1.7 M/EZHE’@%;%ﬁiﬁkﬁ*ﬁlz’E

Tt A L Vi T 1 53 BT 12 R Ao 10 v 285 2 A 42
it (5 GIJE B R 25 BE A M0 (TG i) B SETE T B
R, ARG AR 22 57 R R S 4
PL1.6x10°/FL A0 % BE SR AE 6 FLAUT, fF HeLaZl g A K filt
)5 IR I 25y kG AL BT b, FELA1 00040 it /L3 5]
6fLAR %7 ~ 9 o A [T E FEE S SR Y (DA RIS T
BB H o AR B DU Sk 40 A LA 1 000 4 /L 1) %35
JERRE G b, REILIG RE AR K J5 RN 254 LA ) 25
TR B, 385 AN M AV T R LA 245 ) d 1 K
AN BEEEME (2.5 pmol/LFI5 umol/L) | 5- IR s I
(0.25 mmol/L#10.5 mmol/L) i JtEto(2 pumol/LF
4 pumol/L)VEARERMEALST 254, LLMEEGIX A [FALST 245
YA M ERY R o TR RN R R, AR
EtoH1245 4 (0 ~ 8 umol/L) , Eto-5MSC(100 nmol/L) k&
HVEN . fEDoxf . LT &M T, WA Eto 24
(2 umol/LA14 umol/L) . Eto5MSC(100 nmol/L)BEA 4
YEM . X T Eto FIMSCHR A HIAH G 5256, MSCHLAL B4
Jii3 h, HJ5 Eto 5 MSCEE AL BH1 h. 4UAAEETE R =15
T 225 FEL L ) 200 JY £ 7 S0 ) IR R A0 AR R
1.8 FitZEHiE

& S b B3 A1 FH SigmaPlot#F (Jandel Scientific)
HEAT o A BUA LI x £ s 3R, THEPOR 2 41 H] LR
FHANOVAZ T, Wi i) bR F k55, 0=0.05

2 Z8

2.1 Tet-on HeLaZH iR EIH) L 7E

Western blot3C 5 i 7~ 41 il 2 Doxifs 3 i T £ 35
Cx262E H (K[1A), Calceinth BEFE HeLaZl M [BI E4 745 %1%
#(KI1B) . JF HAE R4 MBI AL |, i — 20 W52 5 iy
Cx262H B () GTHIRE T 8% GI IR 45 ¥ fr i #= (E1B) o DA I

2k WML e I Fa E 1K Cx26 A Tet-on HeLaZl i 21k

AMEMECx26E 1 HL T 9575 IR L RB G .
2.2 MSCXtHeLaZ R4 K B9 200

g R MSCHE/NF 50 umol/LAYIE B, HX
HeLa#fiffiA: K JC 8 E 52 ma (12) .
2.3 MSCHEE B Cx262H A BRI EG)Th Bk

2 4 P 7R B 2 58 Bl s, MSC T LAFE0.001 %

Not induced Dox-induced

Cx26
e B-actin N —
Not induced Dox-induced

Dox+18-a-GA

& 1 DoxifF S Cx26%F B RIAFITHEEMEGITE X

Fig 1 Dox induced Cx26 protein expression and functional GJ formation

A: Expression of Cx26 protein in Tet-On HeLa cells can be induced by Dox
as shown by Western blot assay. B: Fluorescence transmission between HeLa cells
in different culture conditions detected by parachute assay. HeLa cells were

cultured with or without Dox (1 pg/mL) for 48 h. n=4.
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Control DMSO 0.1 1 10 50
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Bl 2 MSCRH# L H 18R 1L Cx26 K HeLaZh i1 K Y R0
Fig 2 Effect of MSC on the growth of HeLa cells transfected with and
steadily expressing Cx26
The HeLa cells were pre-induced with Dox (1 ug/mL) for 48 h, and then
treated with MSC for 48 h. n=4, X £ s.

100 nmol/LE Bl PN, e BE 4 PR M3 55 i Cx26 41 1% Y R
RIGIIIRE,  HLAEWR 15 5100 nmol/ LA 8 35 5% v i K
(FR1). FfiEMSCHEHIRHIRER , Gy HG 380N 22 57 A b
MG E R (FR2), FRUIMSCARE BRI 4 hBIA] &
ARG REVER . MSCHEFHIASIR] i e] f AR ek
P CEIBIE  WLIEI3
2.4 MSC{Zi#HeLaZHfICx26%E A K KX

UL 4. DIASTR)HR BE MSCAE P4 48 h, Cx268K 111
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£ 1 AEIREMSCIER4 h3tCx26HMAIGIINAE ( GJIEERER ) A9RME
Table1 Effect of MSC for 4 h at different concentrations on the

function of GJs composed of Cx26 (GJ enhancement rate)

MSC concentration/(nmol/L) n GJ enhancement rate (X + )
0.001 4 0.14+0.02
0.01 4 0.19+0.02
0.1 4 0.26+0.04
1 4 0.33+0.04
10 4 0.36+0.02
100 4 0.46+0.05
1000 4 0.41+0.02

2 100 nmol/L MSCIER R E Bt iE X Cx26 H A HIGIThAE ( Bestikis

A% ) BRI
Table 2 Effect of MSC treatement at 100 nmol/L for different periods of
time on the function of GJs composed of Cx26 (number of

fluorescent spread cells)

MSC treatment group (¥ + s)

Control group  DMSO group

4h 24h 48h

0.98+0.05 1 1.46+0.05°  1.52+0.04°  1.56+0.06"

Dye spread normalized to DMSO group. " P<0.05, vs. DMSO group. n=4.

Control DMSO

MSC4h MSC24h MSC 48 h

[ 3 MSCR# 412 ik Cx26HTHeLa 2 B G T BERI B4
Fig 3 Effect of MSC on GJ function in the HeLa cell line transfected with

and steadily expressing Cx26

Representative images of fluorescent dye diffusion from donor cells to
adjacent and distant cells in each group. HeLa cells were all induced by Dox

(1 pg/mL) for 48 h before the above treatment.

FEIRKF-HEN, I B AEMSCHR A% 100 nmol /LA 848 i
SR, KR EERER GII AU & TG T HZHATRA(SR3) . 5
B R BF, DR ARG W B I MSC A B4 Jif, 24 h 148 h
AbFRZH 54 WA R AT L, Cx26 IR AR T B S
TR (R . G5 RHUR, MSCHE SRS R He LaZl iU G2
RETT fE 5 Cx268E 1A X
2.5 GIXHLITAYMM BN Zm
TEGIE BUA TCIIE DL, AN R v B IR A5 - LR
W I 1) 24 B R 2 34 0T 0 W S 2% 55 AH I, Eto Y 40 A 2 1
FEAT G 1) 0 8 FE P 240 K T TC GITE B (2% 2 e

2

Q

3

E B o ¢ (MSC)/ (nmol/L) é

= %) o

5 & = s g =

Z o A 2 = = =
Cx26 e cn— — —

e PraClin  om—————— —— ——

Not induced
MSC 48 h

B-actin  ————— —
(5

[ 4 MSCX{HeLaZHRICx26% B FRiXHIF NN
Fig 4 Effect of MSC on Cx26 protein expression in HeLa cells

A: Cells were treated with MSC at varying concentrations for 48 h; B: cells
were treated with 100 nmol/L MSC for varying periods of time. n=3.

F3 AEIREMSCIER48 hitHeLaZfICx26& B RIARI ST
Table 3 Effect of MSC treatment for 48 h at different concentrations on

Cx26 protein expression in HeLa cells

Group n Cx26 protein expression (X + §)
Not induced 3 0.12+0.03"

Control 3 0.95+0.05

DMSO 3 1.00

MSC (10 nmol/L) 3 1.38+0.01"

MSC (100 nmol/L) 3 3.110.18""

MSC (1000 nmol/L) 3 2.09+0.41"

ATRA 3 2.41+0.61°

Scanning density normalized to DMSO group.  P<0.05, vs. DMSO group;
" P<0.05, vs. MSC (10 nmol/L) group.

& 4 100 nmol/L MSCE P37 [F] it (B] 34 HeLaZ B Cx26 28 1 3R I #E0)
Table 4 Effect of MSC treatement at 100 nmol/L for different periods of

time on on Cx26 protein expression in HeLa cells

Group n Cx26 protein expression (X + §)
Not induced 3 0.12+0.03"

Control 3 0.95+0.05

DMSO 3 1.00

MSC4h 3 1.89+0.12°

MSC24h 3 2.65+0.19"°

MSC 48 h 3 3.110.18""

Scanning density normalized to DMSO group. " P<0.05, vs. DMSO group;
" P<0.05, vs. MSC 4 h group.

4, JEHAEWE F4 pmol/LET 22 545 e 24 L (P<0.05)
(%5),
2.6 MSCiEitGJiEiEEtolI MRS

TETCGIIE MU HeLa 2 il (IR %5 470 2H ), MSCH
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£5 GIHEEMNERHRERIEC6H HeLaZiE LT AWM F Y ( RAEERAE ) HFM

Table 5 Effect of GJ formation on the cytotoxicity of chemotherapeutic agents in HeLa cells transfected with and steadily expressing Cx26 (surviving

fraction)
Cisplatin 5-Fluorouracil Etoposide
Cell culture group
2.5 umol/L 5 umol/L 0.25 mmol/L 0.5 mmol/L 2 umol/L 4 umol/L
High-density 0.84+0.05 0.67+0.03 0.88+0.11 0.76+0.05 0.66+0.03 0.46+0.04
Low-density 0.83+0.06 0.78+0.04 0.81£0.04 0.63£0.06 0.72£0.03 0.58+0.02"

All HeLa cells were treated with Dox (1 pg/mL) for 48 h to induce the expression of Cx26 protein. * P<0.05, vs. high-density culture group. n=4, % + .

EtolB & 41 %5 B FH AN ] 4¢ & EtoZH 41 i 4 V& IV iR e i
A TTAEZRIECx26F K W [F] B G HeLa 2 il ( iy 5 B2
BERNA), 5 P [A) MR Eto 20 A HE, MSC 5 Eto s IR
AN AE T TE 1% B S AR, #E 1 ~ 4 umol/LIH] 25 A 4e it
F X (P<0.05), Hoh 22 5 AEEtoW N 2 pmol/LA
4 umol/LA Nt 3 (1515) o ik B AL /R = 10 % B P
{5 MSCRT Eto 2 I 21k () 425

W3k6. Jit A TDox i, £5 it Y Eto Sl %

1.2 - High density

—o—Etoposide

LOF —o—Etoposide+MSC

0.8

0.6 |

0.4+

Surviving fraction

0.2

0 0.5 1.0 2.0 4.0 8.0
¢ (Etoposide)/(pmol/L)

A MSCl I e A S 52 1, S MSCHAALL, 2
WA G X . FETECx26 8 Doxifs 3 4 1k B 1% Il
, JTGiEEtodE2 umol/LifJ24 umol/L, 5 ¥ FHEtofH L, MSC
1 G Etofdf HIAN 52 M Eto Xof 4H i £ Y& T2 s A 4 il 7 FH, A4
[Fl57) 5 T, Eto+MSCZ 5 Etodl 25 55 LG 1124 X i fE
A Cx264 FI B Doxifs F ¢ e PE R IR AT L T, MSCHK
& EtoX] Cx263% 14 4 il A% 55 7% T2 mL I il 2R 55 Eto 5. 24 4H HH
3858 (P<0.05), %A 22 T AE Eto N R FE L AP A

1.2 Low density
—e— Etoposide
L0 —o— Etoposide+MSC
b
S
g 08}
N
o0
=
Z 06t
Z
3
w
0.4 -
0.2

0 0.5 1.0 2.0 4.0 8.0
¢ (Etoposide)/(umol/L)

Bl 5 MSCX{HeLaZBRaFEto AR ( ARSI E ) KR
Fig 5 Effect of MSC on the cytotoxicity of etoposide in HeLa cells (surviving fraction)

Effect of MSC (100 nmol/L) in combination with etoposide at different concentrations on the clonogenic survival of cells at either high or low cell density. HeLa cells

were treated with Dox (1 pg/mL) for 48 h to induce the expression of Cx26 protein. ~P< 0.05, vs. Eto single-agent group. n=4.

®6 BALDoxIEF TMSCITHeLaiffl HEto M EHE ( AMETER R
) W0
Table 6 Effect of MSC on the cytotoxicity of etoposide in HeLa cells

with or without Dox induction (surviving fraction)

Eto 2 pmol/L Eto 4 umol/L

Dox  MSC

Eto Eto+MSC Eto Eto+MSC
+ 097+0.07  0.67+0.03  0.54%0.03"7  0.47£0.03 0.34+0.03""
—099+0.04  0.74%0.03° 0.7240.01°  0.62+0.02° 0.63+0.04"

Dox: doxycycline; MSC: methylselenocysteine; Eto: etoposide. " P<0.05,

vs. MSC group; * P<0.05, vs. Eto single-agent group. n=3, X+ 5.
-, Ay
3 Wit

il — A E E A RA MR TCR, M2 . 2T
FE 28 R BT KA A0 g HAT 6 i el o

MSCre—FRA RUF25 80 J1 2Rk i R AR A, B
A A bR AR A | BTSRRI iR R TN 24 3B A A
FHY A il R 20 i MSC 5 7 P A i b IR 1, RE A%
B VO AT IR ORI D A R R AR5
wh, BRI TR s R s 200 B A K 9 R X 4 M 1Y
R Gl A ), MSCHE TR GI U REX —EFIN = T
HXSBtodi Mt AR s A o X 4R 72 MSCrl LA i 4
sef Ji R A0 M Y GT D R, 2E TTHG 58 T GIAJ: 1“5 M 3L
N7 BT A B AR 38 o G A sk B AR AR 4
JHL, TR e B R A4 T, {H B TR MSC 5 G Rl Y
Ik FR AT A il

AR ) FH Tet-on HeLaZlll A1 ff 0 4% 2 4k, B
HFDox#% il Cx B H R IB A T, KA mrER T 25 e ik
G T Cx3RIk A G HIRE SR o ASTREIZE Fir )
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W5 E 4 % B, MSCH] LAY 3% i Cx26/Cx 3220 Jii 1) 5+l
GJYige, I H 5 GSHARM iy % sk JE AL i Cx B 1k
RN, AR 4ER T MSCX 1 Cx262H i i [7] 2
GIWLA By AE L, JF BN 1ok E, MSCER I 194 h
A RS E] A BIVAT 35 3 %6 Cx26 418 A G B RERL N 1A 3084
55 55 Ah, MSCHE 3 Cx26 41 W 1Y [F] B G h Ak % Cx26/
Cx3221 1 MG H R B3, TR —ANFE AN EE R 91
1M1 95— M EMUBE IR o e 1 A /2 MSC
XoF G L BE B 48 5 4% W 7E 1 000 nmol/LI RS A F e, F8H
JE R, MSCHEAAR AR A v nl = A 8 48Uk s T Cx 2R
IR A b SR U AR 11 HLEAT = R R e o i
AP DR ET A, 5 TR B I MSCHE AR N AR
AT REAE— 5 P 5E i Cx 2R 1 45 P 08 17 5% Ml Cx 26 2 1
A MGIYIRE . X — AR I [ B2 MSCXF Cx26 8 11
FIRM LI T AT LIS EMAIE . 256K F, MSCH TG
BB AR 0] BEAS AT CxOlE BV kv, HOA B 4k A
AT S N R (R S R A
HIEAHY GIE 551

IR Cx262H WY IR B G XAk 7 245 W e e 1
FSE R, A ST e 0T =R Ve FHAILHIAS [ (116 PR 5 Ak
I AT S o ASHFSE AR AR I 45 T4 T8 B A 425 SR B
R, Cx264H LI GIAEFE T 458 T Eto i A1 M B3 2k, (HIFA
Xof MUET % 5 - 9B DR 185 W e g A 7 2R B S g, 3X—
EIRAER, Cx2641 AU G AT LA Eto M 4l M s 1, S5
TR ZH BE AR E RIS S0 Cx26/Cx3241 .9 G 5 Eto A 1
R AR 285 AR, 2 I — 45 SR T Rl BE S5 kT2
YV LI AS [ 4G DG4, 4 7T 68 5 Cx2 6. 76 20 it Ji 19
CAMPFEA G R FE MR E A 56 . cAMP/PKAfF 5
T A PO T BB PR 1 2 A A K Cx26E b L
VFc AMPFE 40 18] £ 338, W5 R T 200 7 J&) 309 A T] B B i)
cAMP) 22 5, FEG2/ MBI A &l F1G LI 1 45000, 5
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