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[ E] BH: B L HE5E 50 5 40 i (adrenal medulla chromaffin cells, AMCCs)7E #f 28 4 £ [F - (nerve growth
factor, NGF)if5 5 Fthgcie i, 50RYE LIRS, Holges 5 T 3SR A% . Man bR Erx
S T 7L 3 JE W B -85 H [R] 95 4% (mammalian achaete scute-homologous 1, MASHI)E 2T 43 1L ) AMCCs H 7
Fr o AW IR T MASHI X AMCCs M2 L 2 i LK . ik IR 3R KR AMCCs, I siMASHI ,
MASHI1 3 2635 BRI 5%, BEFH NGF /B ZE KA . MAPK G- 1 315177 PDI8059 ML 48 h, 7E)G4E M HiBE T wig¢
AMCCs A . RPN AG DU i 228 P2 AL Tl R L R385 IO REE RR £ BE-N-H B 5% B8 il (phenylethanolamine-N-
methyltransferase, PNMT)/K V-, & 155 N6 B4 AMCCs o' PNMT. MASHI1 . AR . 20 S8 55 8 F ki
(extracellular regulated protein kinases, ERK) A fif 2 £& i) 40 Jifd 4 15 15 £ 1 ¥ (phosphorylated extracellular regulated
protein kinases, pERK). JMJD3 4K [1)5i/KF-, Real-time RT-PCR VA6l MASHI . JMJD3 i) mRNA 7K°F-, ELISA %=
R AH M b3 e AR R . SR FEIRM A2 e SO Y R I SR A AL B A PNMT # R BHME, %8
AMCCs. NGF4b#H/5 AMCCs Hh B4z e, pERK ., #MEE . MASHI £ A #1 3% FFHII P<0.05); PNMT
FEHFIAAE FIRZE WK TR P<0.01). MASHI FHi%% T NGF FIEH], i AMCCs H PNMT & [ f1'E AR
FK-THE, AMEE A AN SRR E/D (P<0.01) . 1 3638 MASHI P4 iE 28 e . AR ek & o & (3
P<0.01), PNMT &S FIRZE KT R P<0.01). 5NGF4%F L, NGF+PD98059 41 AMCCs H*MASHI ., JMJD3
1 M mRNA K3 R (34 P<0.05), Z83: PD980S9 Fllih ZEAK MMM PR S5 , NGF fi2 i AMCCs % /AL 9 H 32 21 i1,
20 i S AR KR K B IR R R R (2 P<0.05); AL, NGF 30 B pERK/MASH 13l 3% P2 230 . 2518 -
MASHI J& AMCCs & MZE 055 /A SCHE R 1+, NGF n figifiad pERK/MASHI i #1753 54 501k
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ABSTRACT

KEY WORDS

Objective: Nerve growth factor (NGF) induces neuron transdifferentiation of adrenal
medulla chromaffin cells (AMCCs) and consequently downregulates the secretion of
epinephrine (EPI), which may be involved in the pathogenesis of bronchial asthma.
Mammalian achaete scute-homologous 1 (MASH1), a key regulator of neurogenesis in the
nervous system, has been proved to be elevated in AMCCs with neuron transdifferentiation
in vivo. This study aims to explore the role of MASHI in the process of neuron
transdifferentiation of AMCCs and the mechanisms.

Methods: Rat AMCCs were isolated and cultured. AMCCs were transfected with
siMASH1 or MASHI overexpression plasmid, then were stimulated with NGF and/or
dexamethasone, PD98059 (a MAPK kinase-1 inhibitor) for 48 hours. Morphological
changes were observed using light and electron microscope. Phenylethanolamine-N-
methyltransferase (PNMT, the key enzyme for epinephrine synthesis) and tyrosine
hydroxylase were detected by immunofluorescence. Western blotting was used to test the
protein levels of PNMT, MASHI, peripherin (neuronal markers), extracellular regulated
protein kinases (ERK), phosphorylated extracellular regulated protein kinases (pERK), and
JMID3. Real-time RT-PCR was applied to analyze the mRNA levels of MASHI and
JMJD3. EPI levels in the cellular supernatant were measured using ELISA.

Results: Cells with both tyrosine hydroxylase and PNMT positive by immunofluorescence
were proved to be AMCCs. Exposure to NGF, AMCCs exhibited neurite-like processes
concomitant with increases in pERK/ERK, peripherin, and MASHI1 levels (all P<0.05).
Additionally, impairment of endocrine phenotype was proved by a signifcant decrease in
the PNMT level and the secretion of EPI from AMCCs (all P<0.01). MASH1 interference
reversed the effect of NGF, causing increases in the levels of PNMT and EPI, conversely
reduced the peripherin level and cell processes (all P<0.01). MASHI1 overexpression
significantly increased the number of cell processes and peripherin level, while decreased
the levels of PNMT and EPI (all P<0.01). Compared with the NGF group, the levels of
MASHI1, JMJD3 protein and mRNA in AMCCs in the NGF+PD98059 group were
decreased (all P<0.05). After treatment with PD98059 and dexamethasone, the effect of
NGF on promoting the transdifferentiation of AMCCs was inhibited, and the number of cell
processes and EPI levels were decreased (both P<0.05). In addition, the activity of the
pERK/MASHI pathway activated by NGF was also inhibited.

Conclusion: MASHI] is the key factor in neuron transdifferentiation of AMCCs. NGF-
induced neuron transdifferentiation is probably mediated via pERK/MASHI1 signaling.

MASHI1; chromaffin cells; neuron; nerve growth factor; dexamethasone;
transdifferentiation
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WF [ iR 5T WE % 21 it (adrenal medulla chromaffin
cells, AMCCs)FIAZ /g 2o A7 IR SRR, Kk IR
T A2 I 25 1 #2450 20 B RN 22 fiE Schwann 24 Jfd 117
PR 52 2 e A, AMCCs BA A] 3PP
24 K I F(nerve growth factor, NGF) R LI #E A
B K B AMCCs 7] #f 28 J0 55 40 Ak, 5% 0k e 1Y
AMCCs 532 M 2 ou A XK, AL, NGF
T BERECHT A R BURIBAR B AMCCs H B
RIF M ZITi i sE" Y. T AMCCs RA Mk
TUFNN 7 MR R XU T A, HAT B — P i)
IBITANE R GBI T-Be

SO (LUT AR T ) RSN M
NGF K F-FhEr, B BRI RAR, A PREZH Fi i)
SEURUIIE S s Wi AR AN T ) NGF BE 8155 5
AMCCs [a M 2286 704k, 512 AMCCs 73
FRREAR . FEHPE EREACE RS R R
T Wi M VRIS HE IR 0 S P LR 2E
I, AMCCs &A= 56 70 A B BRI by S 7 Wi 1) K 9
B2 —"1, BRI, AMCCs &A= #h 2o /b 2
TRBLE M ATE R, AT AL A B TR 98 2 i 1Y)
AR, ML sh P, L sh P JC W - i H )
JH % (mammalian achaete-scute homologue-1,
MASH1 )i 5 B R - - WER e 4 g dul ) e 5 A
T, BAENGF 5 T8R4 M 2 uhe 71k i) AMCCs H
BT, TEM G R E R rh R 4 O
A, HIER 25 AMCCs M4t /A B H v
TEWTE o AWTE T 1R RSN R 58 MASHI 78
AMCCs 1 28 I % 3 A v A T e BLRl . oy s 2
AMCCs 151 Mg sl 5 P 28 R GBI TP 1 FH B BERER

| BRI TR

1.1 #F#}

NGF J i 28 K ¥5 (dexamethasone, DEX)I [ &
[ Sigma /A H], MAPK J#Hi-1 #0117 PD98059 . 4 fify
HINJE S 25 1 4 (extracellular regulated protein kinases,
ERK) S W16 %) 240 L 7198 15 2 11 3B (phosphorylated
extracellular regulated protein kinases, pERK)¥T {4 Ity
H 2€ [ Cell Signaling Technology 2% &l , 7K £ Wi N-
P RL %6 #2 i (phenylethanolamine N-methyl transferase,
PNMT)Hiikly [ 3 [E Millipore 23l , % 24 R ¥4 AL i
(tyrosine hydroxylase, TH)HTAF1 IMID3 14y F 55
[ Abcam 2\ F , MASHI #T {& Iy 1 3¢ E BD
Biosciences /A 1, Jf 4 IfiL 1 W H 3% [ Gibico 23 A ,
DMEM 4l fifg 35 72 5 [ & [E HyClone A F], H% 44 fig
JFi {4 Lipofectamin 2000 Fl1 TRIzol 4 F 3 [E Invitrogen

Zvw], ELISA R & W [ 35 [E IBL-America A F], X
e 553857 £ T 26 [ Fermentas 2\ ), Real-time PCR
57 & T H /K Takara 23 7] o

1.2 AMCCs R R EE5F

ARSI 25 v R R I 5 B A PR 5 D S v (R
H5 . 201403261)., M 6 JE #4114 SPF 9% SD K FlAA
PR A SO0 b B, WL o3 B L R TS P
FH R IR TS Ak, SR FH Percoll JF 3 4 45 %5 )8 Bh 18 550
o B Al AMCCs™ ", & A 10% 4 i
i) DMEM ()85 FR 30 AMCCs EATH &, I LA(5~6)x
10%/mL 1) %5 BEFE MR TR A I AR i R S R 57
M, 24 h G B HIGFRHE, WG48 h B 1K,
AMCCs 23555 72 h, IE (i MTT 45 141 i 47
T3 Krdnf sy 8 41, 430 =5 %t R 2H (Control
). Mg ERKETF(2.5S, 100 ng/mL)ZL(NGF 41)!""1
T HIFEIVER(0.05%) % EZH(DMSO4H), DEX(10 umol/L)
ZH(DEX 20)"'Y, NGF+DEX 2 . MAPK {84 iti-1 417 51
7 PD98059(10 pmol/L) 41 (PD98059 #1) '), NGF+
PD98059 £ Fll NGF+DMSO 4, Y58 44 58
o, I MTT A I A AR A6 2, & A di s
T A8 h), W FLANM AN LV WA T IR 2253 o

1.3 XETMEAMCCs X3

¥ AMCCs T 7€ 6 FLAR i TR B 2 2 Al L, 4l
% B R 1<107/mL. FH 4% 2 R e 41, PBS
WHUE, SRJEHTHE Qe o, BRIk 40 M 1545 2 A5 Y
SR AE S A0 5 RN, TE O BE (x200) T W %€
AMCCs WIS, R Aot it 4, ks -
KLHH80200 1~ AMCCs.,

1.4 SR HIIE AMCCs

JRARBE 75 1 AMCCs F 4% 2 5 B 15 W 7e 15 5%
B A B 22 20 min, 5 PBS ¥ ¥k, 0.1% TritonX-100
%% 15 min, JI A PNMT(1:100)71 TH(1:100) A4t {4
fE4°CPE IR, %5 HPBSIEYE, R TN
ABERRIC PR 1 he BT IS A 5% 4
I3 2 A PBS AR —Br . i 2658 I 55 (Leica
2000) WM EL A48 F o

1.5 BETWR AMCCs 5
AMCCs 7E 2% [ —FEh [ 3 h 5, AR ATE
1% PO ALk P B B A2 1 h, 285 50%. 70% .
90%. 100% LA TBEHMiK, FLLE E IR A3
7 812(Epon812), + 4k T R IF(DDSA) #1746
R . X BRAR A TR (70 nm) VIR, P FH S R XL
SRR TR A e, 7E H-7500 3% 5T HE 7 B R
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(Hitachi) ~ WLEE4HMIIT48 7 o

1.6 SIMASH1 F0 MASH1 B B3 Fnfk

ARWFFEEAT T 3R AT MASHI TUERAG T3,
o B e AR DR ROCR 1 17 91 J& 5'-CUCUAUGGC-
GGUUCGCUU-3'(IE [f]) #l 5'~ACUUAGAUUCAAUG-
UUCUCA-3'(KL I, F4E%} B 741 (si-NC)5'-UUCUC-
CGAACGUGUCACGUTT-3'(IE [i]) I 5'-ACGUGACA-
CGUUCGGAGAATT-3'(JZ [7]) Fi Gene Pharma 23 ] (I
A . MASHLFHIGERZFRASCL, [P KNN
719 bp)H Genscript 2 7 (1 [E) >R 4 B Ak 2s 5 0
BA R TE HindIIL F1 Agel FR B A7 15 2 Ta] 4 A
TEREE A pEGFP-N1 #JH MASHI foki(pMASH1), H:
H1 pEGFP-N1 #HIVEFRIR AR, HlR IRz 800, 5%
Al RN 8 7 20 B A TR, TG AR TR, P R
B 7] & 42 U MASHI UKL o BT A 50k 9k 3% )
Gene Pharma 2% w] i 47 5L R /7, B0 F TG iR J5 F
-80 “CUKAHA R . AMCCs 7E 6 fLAR 55 3% 12~24 h,
A F N 50%~60% I, BN TCINE . JehiER
B fif 55 3% W, 18 3 Lipofectamine 2000 it 51| F
siMASH1. si-NC. pMASHI & pEGFP-N1 Ji i %}
AMCCs #F 17 B I 5% e o 25 1 6k BEC40 i 2]
Lipofectamine 2000 #1754 5% . B AMCCs $% 2x10° 4~/
fL, YR 4 pg LM ARG IR, 55 YL siRNA 1
ZLUR B 100 nmol/L, THEFRAANIESE 12 h 5o &
10% i 2 L% 1) DMEM 35 72 364k 2215 5%, 48 hJF 1K
R T e Sk .

1.7 EARENTHE N AMCCs 1 E | RiXKF

A4 AMCCs FFHEE 30 pg B 1 E, 7E 10%
SDS-PAGE BEJ 17315, K25 H T B 4% 51| PVDF Jii
(Millipore) I+ . ¢ PVDF i 7£ 4 °C T 5 PNMT(1 :
1000), ZMEEH(1:1000), MASHI(1:250), JMJD3
(1:100). pERK(1:1 000)F1 ERK(1:1 000)47 1457 7 1t
W, BB A B S A 255 0 P e = | T
MEE 1 ho R A RO R T B ARG, I
{#i F Glyko Bandscan 5.0 B4 #4754k . HMEH B
(ARG B 1 DL A8 2 1 BT 2% K BE {5 A 2 (B-actin)
AT KEEP EFRR, B AR DR — K A
X HEZH ) R BEABAE A 12 H B 2 1 0T 3 58 o 1) 2 o o
iR SEREAE SR,

1.8 Real-time PCR %4l AMCCs R MASH1 . JMJD3
mRNA 7k £

fd1 FH TRIZoli I A AMCCs FP UM RNA . 221
FG s koR) @ U B e T 484 . MASHI HEH T T3

5197 5'-CAA-CAAGAAGATGAGCAAGGTG-3'HI i
51 ¥ 5-AAC-CCGCCATAGTTCAAGT-3' JE 17 9" 4 ,
JMJID3 FER 15519 5-GGATGACCTCTATGCGT-
CCAAT-3'F1 F 7514 5'-CGTTCTTCACCTCGTTCC-
ACTC-3'#E 47 ¥ 14 . 7F 7900HR Fast Real-time PCR
system (Applied Biosystems) i il SYBR Green PCR
WA G HEATY . PCR Y™ 2 ¥ A0 45 94 °C il #4
5min, Z8PE(94 °C, 30s). 1B k(60 ‘C, 30 s)FILEfH
(72 °C, 1 min)35 MEF, )5 72 ‘CLEAH 10 min,
PCR =W TE 2% S HR HEEE IS b FL Uk A RN, &5
VLS8 2H 55 %) BB 2 B-actin ARG TR AL (CLIE) A LU 32
N SEHEE SR,

1.9 ELISA iZ#iN4HRE EiEF RS EIREKE

i B ELISA i1 & vl W #4E , R A ELISA %
Aor 0 20 P b P R KT s e BRAL R
Z, 450 nm K AMK T I 45 FL Y OD fE .. SE56
HEH S,

1.10 SEitzEhbiE

K HISPSS 26.0 G2 oy Bkt , vkt
DIIEARE 22 (eks) RO, FEAFFG IR0 HLJr 22
55 M B 2 TR) BE A R BB R T 22 40 B (one-way
ANOVA)# SNK-g K56, XA [l i K T TR0 |] A5 1
20 [8) e B oR S D 7 229381, L 0=0.05 D K 5
K, P<0.05 HZEFA G FE L,

24 B

2.1 AMCCsHI%TE

B 9 YL s 20 L BT N TH(ET 1A, & 68) F
PNMT( & 1B, £ )4t 7 Sy M, % Eh
AMCCs,

2.2 WA NGF R#H 7R B FA Rt 8]

WK 2 Frs, 43S B9 AMCCs 16 L 2 R, 78
H8E N AMCCs & fERE IR L LR MY . 4t
NGF #il##, AMCCs H B (1) 2 26 T0RE 1 41 i 28
E(# 2A). B NGF HI# ] B 4E K (100 ng/mL &b
P24, 48, 72 h), 25 AR E A S (18] 2A)
24 NGF ] 24 hJ57, 200 ng/mL NGF 2 AMCCs F{) 4f
Jf 28 B R . # £ T 50 ng/mL % 100 ng/mL NGF 20
(3 P<0.05). M T 48 hj, 100 ng/mL 5200 ng/mL
NGF 20 AMCCs (1) 4 Jfl 58 i 250 22 S e g it 27 2 X
(P>0.05), MMT 3 {l] NGF A [|] T Fi At [6] (24 . 48,
72 h)AS A F Fi i BE (50, 100, 200 ng/mL)AMCCs 1)

©Journal of Central South University (Medical Science). All rights reserved.



530 FRFRAA (BESERR ), 2023, 48(4)  http:/xbyxb.csu.edu.cn

AF 4B 6 1 (L O h B4 AR 40 B 76 PR A 2 % (). P48 hJF, 200 ng/mL ZH AN M B KT 100 ng/mL
gEHL R . FfFF NGF Rt E] A ZE K, 100 ng/mL 55 NGF 41(P<0.05, E20). #HELL 455, NGF ¥
200 ng/mL NGF 241 AMCCs (] OD {H % #f T K ; 78 H] I EHE 48 h, B 2 100 ng/mL.

PNMT TH+PNMT

50 um 50 um 50 pm

E1 sERtEENERXRE LRBERIERMAE

Figure 1 Immunofluorescence micrograph of AMCCs of primary culture rat

A and B: Immunoreactivity staining for TH (green, A) and PNMT (red, B). C: Dual staining for TH and PNMT. Cells have TH
colocalized with PNMT, being proved to be epinephrine cells. Cells presenting only TH-positive are considered as norepinephrine

cells. AMCCs: Adrenal medulla chromaffin cells; TH: Tyrosine hydroxylase; PNMT: Phenylethanolamine N-methyl transferase.

NGF 0 ng/mL NGF 50 ng/mL NGF 100 ng/mL NGF 200 ng/mL

Qg 7’ 06, g, Y e
Buls gy b L el

," =
: & f' 4 7’ |
H Vg’ rL/:/ « #”xfu o

. \ 7 \4
Eg ' ( R ﬁd’l S
il %& & / 1% oy _JN
= 40p 1.60 -
51 -+~ NGF 0 ng/mL —— NGF 0 ng/mL
5 35T -+ NGF 50 ng/mL 140 * $ - NGF 50 ng/mL
2 3.0F NGF 100 ng/mL 120 F . NGF 100 ng/mL
g i = —_—
S 25k NGF 200 ng/mL é 100k NGF 200 ng/mL
(9]
-% 20 5 0.80 -
‘g 1.5F <Y 0.60
5 1.0F 0.40 -
2 osf 020
g 0 1 1 1 0 1 1 1 1
0Oh 24h  48h 72h B 0Oh 24h  48h 72h €

B2 #EEKEFRIMESMAME ISR AEMEEESEn=3)

Figure 2 Nerve growth factor stimulated morphological and cellular activity changes of AMCCs (n=3)

A and B: Under the light microscope, AMCCs shows the cell processes in each group after simulation with different concerntrations
of NGF for 48 hours. When the intervention time is equal to or more than 48 hours, there is no significant difference in the number
of processes between 100 ng/mL and 200 ng/mL NGF groups. C: After 48 hours of NGF stimulation, the relative rate of AMCCs
viability in the 200 ng/mL NGF group is significantly lower than that in the 100 ng/mL NGF group. *P<0.05 vs the 200 ng/mL NGF
group. NGF: Nerve growth factor; AMCCs: Adrenal medulla chromaffin cells; D: Optical density.

2.3 NGFi55 AMCCs [m#Z TS NGF 4, 45 B AR W E 1S n(P<0.01, Kl3C).

283 NGF 3, AMCCs H 3K 1% 40 it 2 6 (& EXTRRAIA L, NGF FIF T AMCCs "hAME &
3A). HL T T Woas . X AL Y e A% UK BUEE 43 Fikm T, [FEPNMT 93k = TR (P<0.01, &
i T AMCCs By 4L B, 7E NGF J3U5 , AMCCs 3D. 3E). 5 NGF# M, NGF+DEX 4/ AMCCs
H B 5 R 1Y [R) B g % AR b B /D (/1 3B). 7 S AR I 98 (61 3C), PNMIT & [ & A 7KF T
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L (A A JE R R KO R (P<0.05, B 3D, W /> (P<0.01, K 4B). A1), MASHI Wi %Kik
3E), WESE DEX I BEE 4318 4% NGF % AMCCs #f NGF BIfERIAHY . SXTHR4IA L, MASHI i A4
GITCHEMEIERT, K AMCCs [ P /327 . AMCCs 1 ZE B I N (P<0.01,  [&14C), A1E
(2K 7KF- TR, PNMT A 7K ik 3 F (3 P<
0.01, K4D), 5 NGF4l. pMASHI 41 Hb%:, NGF+
pMASHI 4 MASH1 £k 7K-F- . AMCCs 58 2 %5 5 7
A, B2 R ¥ IS I E X (¥ P>0.05,

2.4 MASHI §RiAE AMCCs #EZ TS LX<
NGF |3 7] _F 8 AMCCs # MASHI Z& [ i) 7K F

(P<0.01, K4)., T3 MASHI 5, NGF 4 # AMCCs

T PNMT & A RIA K B, AME S 3R IAK

& 4D),
SERRE(P<0.01, [E14A), AMCCs F4 20 Jifd 5 e 50 e
Control NGF NGF+DEX

NGF+DEX

10 um

lb pm |

*PNTM
= Peripherin

2 g

= (="

g < @%O S 14
£ s Ot $o g 12
Q c—

2 S S 2 10
& JIKD W« W e PNTM ‘5“8'2
=} 5 4
g . Z 02
z 0 43 B-actin S 0

SRR N O & L FFE
S PSS D o ~ 0¢9§9 E

& &
< = 56

B3 #EEKEFES S LRERERAME EMETES U AR MIERRT H B HIFER (n=5)

Figure 3 Neuron transdifferentiation of AMCCs induced by NGF and the inhibitory effect of DEX (n=5)

A: After exposure to NGF, AMCCs exhibit long neurite-like processes under the light microscope after hematoxylin and eosin (HE)
staining. B: Processes outgrowth and decreased chromaffin granules are shown in the presence of NGF under the electron
microscope. C: The number of processes significant increases in the NGF group. A combination of NGF and DEX recoveres the
regular shape of AMCCs and suppresses the projections. D and E: AMCCs treated with NGF shows a significant increase in
peripherin protein expression and a significant decrease in the PNMT protein level. The protein expression of PNTM is augmented
and the level of peripherin is reduced by NGF in combination with DEX. **P<0.01 vs the NGF group, 1P<0.05 vs the DEX group,
+1 P<0.01 vs the DEX group. AMCCs: Adrenal medulla chromaffin cells; NGF: Nerve growth factor; DEX: Dexamethasone;
PNMT: Phenylethanolamine N-methyl transferase. DMSO: Dimethylsulfoxide.

2.5 NGF i# 1T #i& pERK/MASH1 i& %1% 5 AMCCs 7% 4L it 5 NGF 241 A te i 2 0 2 (P<0.01, 8] 5A.
m#HETESM 5B). NGF i ffi AMCCs # JIMJD3 Fil MASH1 1) 25
hn A PD98059 J& , NGF+PD98059 4 [} AMCCs 1% S mRNA [ 335K T, pERK B8 i RA
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K- TR P<0.05), FiRMAR 43S PD98059 4b Bt pERK/MAPK il % 1] i 5 T NGF i 31 AMCCs H1
J5 Z B (¥ P<0.05, FE5C. 5D). [, NGFiF  MASHI I 14k, DEX THidLim i T AMCCs
T PNMT 2235~ IR AN 25 11 2236 4R A bk H NGF 4 3 1Y pERK/MAPK {5 53 % 19 B0 DL &
PD98059 Jif iifi %% (P<0.05, &l 5D), ik L 45 5 % 0 IMID3 FIMASHI 15 %153 P<0.05, [¥l5E).

‘2‘\
L £ 30y MASHI
> RO RC Sl =PNMT
Qc& QOQ QQQ $C§¢ é&w’ é\,éc g? 23 T = Peripherin
= 20
25KkD s e S Los  MASHI Z
2 1.5 -
% 1.0 _TT****
31kD b# L% W PNMT L
Z 05
=
57 kD — — Peripherin 2 0
’ S & U o ¢
S S S
43 KD - o— - — o wm—  [(}-actin QGQ R %§\ %

Number of projections per cell
Number of projections per cell

0
S N N G
& & S S

N ?»
P x> N

C$ 3> 2 B
= %é
‘é\ MASHI1
DR H 95 " PNMT
§Q @?’% - NS 2 u Peripherin
> & QS SR & 50l I
S FIFs g2 o ,
SR Sl S RN £ s
2 Lo
25kD G QD G @D @D @ \ASHI 2 okt
o T Tt
g 1.0 -
31kD WD e e e @ PNMT ® o5k
z 0
57KkD « = emm emmp gmum @mmw e DPcripherin &

43kD CDHGDEDE» G @ [-ctin

4 MASHI1RZKFHATAESE _LIRBERIER AR EMETHES U (0=5)

Figure 4 Elevated MASH1 mediates neuron transdifferentiation of AMCCs (n=5)

A: NGF upregulates the level of MASH1 in AMCCs. B: MASH1 knockdown in AMCCs increases the protein level of PNMT,
conversely reduces the level of peripherin, and significantly decreases the number of projections induced by NGF simulation. C and
D: The number of projections increases significantly in the MASH1 overexpression group accompanied by the elevated protein level
of PNMT and the decreased protein level of peripherin. **P<0.01 vs the NGF group, 11P<0.01 vs the siMASH1 group, $1P<0.01 vs
the pMASH1 group. AMCCs: Adrenal medulla chromaffin cells; NGF: Nerve growth factor; PNMT: Phenylethanolamine N-methyl

transferase.
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Figure 5 NGF-induced neuron transition of AMCCs by activation of pERK/MASH1 signaling pathway (n=5)

A and B: A rise in neurite elongation by NGF interference is attenuated substantially after exposure to PD98059. C and D: After
exposure to NGF, the protein levels of pERK, and protein as well as mRNA levels of JMJD3 and MASH1 in AMCCs are
significantly elevated, which is reversed by the treatment of PD98059. The protein expression of PNMT is upregulated and the level
of peripherin is downregulated by PD98059 treatment. E: The application of DEX to AMCCs inhibits the activation of pERK/
MASHI1 signaling by NGF treatment. *P<0.05 vs the NGF group, **P<0.01 vs the NGF group, 11P<0.01 vs the PD98059 group.
NGF: Nerve growth factor; AMCCs: Adrenal medulla chromaffin cells; PNMT: Phenylethanolamine N-methyl transferase; DEX:

Dexamethasone.
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Figure 6 NGF inhibits the secreted levels of epinephrine from AMCCs via the activation of pERK/MASHI1 signaling (n=5)

A and B: NGF treatment suppresses epinephrine synthesis from AMCCs. DEX and PD98059 inhibit the effect of NGF by elevating
the secreted levels of epinephrine. C: MASH1 knockdown upregulates the expression of epinephrine in AMCCs treated with NGF.
D: MASHI1 overexpression significantly downregulates the level of epinephrine. Compared with the MASHI overexpression, NGF
combined with MASH1 overexpression further downregulates the level of epinephrine from AMCCs. *P<0.05 vs the NGF group,
*#P<0.01 vs the NGF group, 11P<0.01 vs the DEX group, {1P<0.01 vs the PD98059 group, §§P<0.01 vs the siMASH1 group, §P<
0.01 vs the pMASH1 group. NGF: Nerve growth factor; DEX: Dexamethasone; AMCCs: Adrenal medulla chromaftin cells. DMSO:

Dimethylsulfoxide.
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