rb E 40 i 25 022 24 Chinese Journal of Cell Biology 2022, 44(10): 1925-1934 DOI: 10.11844/cjcb.2022.10.0005

YN

— MRl i SR R E TR T2 RARY AL

R#% wmEE" o
(VLR 222 5 57 B B SRR, B 310009
WK B B IR 5 — B BEIPRHE 72 0, B 310009)

e WﬁmﬂﬁmﬁﬁT ik %A E AR B ey TARmIe, B TS T mia e h B
AP E A I RN, B AR K SRR AT 22 7 F~ B T (brain-derived neurotrophic factor, BDNF)
Fatp 2 & 7% B F 3(neurotrophin 3, NT3) &9 s Ik % 24 5 71| ) I ERAZAB AR A4, % 5 7] (internal ribo-
some entry site, IRES)i& 4242 &k, 46 A 1% % 3 & & HARpLVX-IRES-tdTomato, 7+ & 3 & 1% /7 2,
F 12 R A o A R L HEK293T 4 e fv €4 69 £k & AL B &K 4 K B T (epidermal growth factor,
EGF). J& & % # 4 K B F1(insulin-like growth factor 1, IGF 1) ax 4F 4 4m Ji&2 & K & -F2(fibroblast
growth factor 2, FGF2)#9HEK293T/3GF 40 i, R A [ AR ik SRAFAL 4% F2 04 tm e 50T, #1 ) West-
ern blotAa | 2| J3g IRk b & b 49 BDNFARNT3 9 & ik 5 oL, 18 i3 460 AR 8 A549 28 i fe KR 26
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Establishment of an Engineered Cell Secreting Multiple Types of Active Factors

ZHOU Menglei', YANG Beibei'*, CAO Jiang**

(‘Department of Otorhinolaryngology, the 2" Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou 310009, China,
*Clinical Research Center; the 2" Affiliated Hospital, Zhejiang University School of Medicine, Hangzhou 310009, China)

Abstract The purpose of this work is to establish an engineered cell which secrets multiple types of ac-
tive factors, and can be used in co-culture for the induction of stem cell differentiation towards cochlear neuron-like
cells. The coding sequences of mature peptides of rat BDNF (brain-derived neurotrophic factor) and NT3 (neu-
rotrophin 3) were linked by IRES (internal ribosome entry site), inserted into lentiviral expression vector pLVX-
IRES-tdTomato and packaged into lentiviral particles, and used to infect HEK293T cells and HEK293T/3GF cells (which
can express active form of EGF (epidermal growth factor), IGF1 (insulin-like growth factor 1) and FGF2 (fibroblast
growth factor 2). Stable transfectants were cloned by limited dilution. Western blot was used to examine the expression
of BDNF and NT3 in culture supernatant. The proliferation of human lung cancer A549 cells and rat pheochromocytoma
PC-12 cells, as well as the differentiation status of PC-12 cells were used to assess the activity of the secreted factors. The

results showed that the engineered cell expressing secretory active form of EGF, IGF1, FGF2, BDNF and NT3 was suc-
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cessfully established, which provides a powerful tool for the subsequent co-culture with stem cells.
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UKL H Clontech’A &, KIHFF B E. coli DH5aH A<
S = ARAT, AR B4 HEK 293 TAI A filifes AS490)
H ATCC, HEK293T/pLVX-3GF-ZsGreen 14 iy A<
SEHS E AR I RAEN, KBRS E g RS 21 i PC-12
A a0 B R B b A
1.2 iR

JF R R 57 & Plasmid Midi Kit. %GR 7
Attractene Transfection ReagentFI) i [AI AR 71 &
QIAquick Gel Extraction Kitl H QIAGEN/A#] ; [R
il P U g AR % R B (CTP)JW H New England
Biolabs/A & ; T4 DNAE#ZEEI H Promega /s 7 ; 15
B DMEM. RPMI-1640%5 7% H BOSTERA ] ;
PC-1258 4 55 7R H v B B2 e 40 i e ; CCK-8
774 H Dojindo A ] 5 in 4= IfiLi& 1 H Biological In-
dustries A 7] ; Polybrene fll NT3Hi/& 4 H Sigma /A & ;
BDNF#L4 4 | Abcam A &) ; 35 [ [ Bio Rad A
Al WEEPUAR IgG/BAR B brid — 90 B b iz &
WA ARARAF .
1.3 75
1.3.1 pLVX-BDNF-NT3-tdTomato & 28 /% 43 64 44 3%
AT T B LR 51, BT SR AE Y+
ARA IR 2wl 4% BIRATH Ve vh-& Bor B 41 B, 9
W H BT pUCSTRI KL . %7 51 B K iR BDNF 1L
Ak Gmt 7 51 (GenBank accession number M61175,
nt:463-822). W HEBIZFEAA I AL M (internal ribosome
entry site, IRES)FI NT3 i #4 ik 4 #5 /7 51 (GenBank
accession number BC070504, nt:739-1098)4H %, 7&
BDNFAINT3 % JF 511735 5] AKozak [T 51 14 55 B i
HilgefE 5 K51 51 T 3 st

W& LR P B R E AT R Spe TR Xba TR
BT, BEIR HLVK 4 B T BRI P 51, 4 1800 B KR
15 5k pLVX-IRES-tdTomato ) Xba 167 £, i #A4k,
TRURL, AU 7k et B 7710 - Spe 1
M Xba DY) EcoR IHE§Y]. BamH Y] DL
J Kpn TELEEYT) 44 TE 548 N 0 53R iy 44 9 pLV X -
BDNF-NT3-tdTomato.
1.3.2 pLVX-BDNF-NT3-tdTomato® 41 /% %3 64 #) 1
W5 S 1 K BDNF AT NT3 4 A4 7 51 1) 25 20 i
K pUC57H Spe TR Xba DU, 1295 B8 0K pLV X -
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(A)
Kzlgc  BDNF IRES Kzlgc  NT3

B)

ACTAGTTAGCCACCATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTGGGTTCCAGGTTCCACTGGTGACCACTCCGACCCCGCCCGCCGTGG
Spel  Kozak Igx Signal Peptide

GGAGCTGAGCGTGTGTGACAGTATTAGCGAGTGGGTCACAGCGGCAGATAAAAAGACTGCAGTGGACATGTCCGGTGGGACGGTCACAGTCCTGGAGAAA

GTCCCGGTATCAAAAGGCCAACTGAAGCAATATTTCTACGAGACCAAGTGTAATCCCATGGGTTACACGAAGGAAGGCTGCAGGGGCATAGACAAAAGGC
BDNF Domain

ACTGGAACTCGCAATGCCGAACTACCCAATCGTATGTTCGGGCCCTTACTATGGATAGCAAAAAGAGAATTGGCTGGCGGTTCATAAGGATAGACACTTC

CTGTGTATGTACACTGACCATTAAAAGGGGAAGATAGGGATCCGCCCCTCTCCCTCCCCCCCCCCTAACGTTACTGGCCGAAGCCGCTTGGAATAAGGCC
BamH [

GGTGTGCGTTTGTCTATATGTTATTTTCCACCATATTGCCGTCTTTTGGCAATGTGAGGGCCCGGAAACCTGGCCCTGTCTTCTTGACGAGCATTCCTAG

GGGTCTTTCCCCTCTCGCCAAAGGAATGCAAGGTCTGTTGAATGTCGTGAAGGAAGCAGTTCCTCTGGAAGCTTCTTGAAGACAAACAACGTCTGTAGCG
IRES

ACCCTTTGCAGGCAGCGGAACCCCCCACCTGGCGACAGGTGCCTCTGCGGCCAAAAGCCACGTGTATAAGATACACCTGCAAAGGCGGCACAACCCCAGT
GCCACGTTGTGAGTTGGATAGTTGTGGAAAGAGTCAAATGGCTCTCCTCAAGCGTATTCAACAAGGGGCTGAAGGATGCCCAGAAGGTACCCCATTGTAT
GGGATCTGATCTGGGGCCTCGGTGCACATGCTTTACATGTGTTTAGTCGAGGTTAAAAAAACGTCTAGGCCCCCCGAACCACGGGGACGTGGTTTTCCTT
TGAAAAACACGATGATAATATGGCCACAGAATTCTAGCCACCATGGAGACAGACACACTCCTGCTATGGGTACTGCTGCTCTGGGTTCCAGGTTCCACTG
EcoR1  Kozak Igk Signal Peptide
GTGACTATGCAGAGCATAAGAGTCACCGAGGAGAGTACTCAGTGTGTGACAGTGAGAGCCTGTGGGTGACCGACAAGTCCTCAGCCATTGACATTCGGGG
ACACCAGGTTACAGTGTTGGGAGAGATCAAAACCGGCAACTCTCCTGTGAAACAATATTTTTATGAAACGAGGTGTAAAGAAGCCAGGCCAGTCAAAAAC

NT3 Domain

GGTTGCAGGGGGATTGATGACAAACACTGGAACTCTCAGCGCAAAACGTCGCAAACCTACGTCCGAGCACTGACTTCAGAAAACAACAAACTCGTAGGCT
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GGCGCTGGATACGAATAGACACTTCCTGTGTGTGTGCCTTGTCAAGAAAAATCGGAAGAACATGATCTAGA

1471

Xbal

A: TG EBDNFRINT3 R IA Ei i ddh A BoR B K, Kz: Kozak/741); Igk: ik 8 (lgeBs (55 IK; IRES: N #0A% M Ak {7 5 ; BDNF: i P
LEIRHIT; NT3: M E IR 73; B iG LA BDNFAINTIRIE EA A BER AR 751 B, % Kozak P31 2R Sl BRER (gt (5 5k
FF 5, Wt PSR AZ R AE AT 55 51, B € AN S TR TR A . M E TR T34, 41t BRAIMEAZ R N DIBE A 1

A: design of insert fragment for the active form of BDNF and NT3 expression vector, Kz: Kozak sequence; Igk: signal peptide of immunoglobulin Igk

chain; IRES: internal ribosome entry site; BDNF: brain-derived neurotrophic factor; NT3: neurotrophin 3; B: nucleic acid sequence for the inserted

fragment, green: Kozak sequence; black: sequence for signal peptide of immunoglobulin Igk chain; brown: sequence for internal ribosome entry site;

blue: sequences for brain-derived neurotrophic factor and neurotrophin 3; red: restriction endonuclease sites.
Bl SEHEBDNFFINTIFRIAF BN R T

Fig.1 Sequence of the inserted fragment for active form of BDNF and NT3 expression vector

IRES-tdTomatoH Xba TFEEEY), ¥5A4 B 1) B %
% pLVX-IRES-tdTomatoH, 737l F DU A D) 77 15 %
SEFRN BT 2 Spe 11 Xba TXUEFY] . EcoR 1H.
BVl BamH 1FEGYI VL K Kpn THREGY), J 4556 2K
1) = 45 57 R iy 4% pLVX-BDNF-NT3-td Tomato ..

133 #BmFaLR i QTAGEN Plasmid Midi
Kit(100)3$2 pLVX-BDNF-NT3-tdTomato, psPAX2
JFURLAT pMD2.GFifi . HUS5 pg psPAX2JifL. 2.5 pg
pMD2.GJFi ki, A A S pug pLVX-BDNF-NT3-tdTomato
JRRL R BELE 300 pLAS 75 LA LI ¥ =5 4 DMEM
VRTINS pL# 4477 Attractene Transfection
Reagent, BFIRA)JG i i B 20 min. $EHDE AL
5 HEK293 T2 A £ 22 ELA2 N 10 em 41 i 3% 75 1L

o, RRANIE 70% R A FERT , A S PRI 10%
FBSHIDMEM = i3 R 5 758, e BIgW, THALE
VR 1 mL4gH MBI (71094 /mL), K 1 mL4H &
W5 300 nLER B SR TR, JHEMBIEAA RN
10 em4i f 35 FR LA, K597 6 hjg #MEZ 10 mL, 735l
T-48 WAl 72 hE OB 85 B3, 0.45 pmiEasid uE,
A 70788 10K I8 10 mL & 21 b
TEWIRAE 2 500 pL, —80 °CHRA7. LARIFERI 7L
%% pLVX-IRES-tdTomatofl pLVX-IRES-ZsGreen1f{]
R B U E N S B S IR R

134 BREFLAE  FHEK293T/3GFAIHEK293 T4
BPEFRI T B N3.5 em 4R 32 A, FAS S i
F I E FEDMEMES FRI S 77, 40 ik 2 70%0mh & B i)
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W L BE IR, IMAS00 nLIS S 2R IR AR, [FIB I N ¢
WRIE NS pug/mLffIPolybrene, 6 hjG#ME %2 mL, 24 hj5
ol 4k 2L 85 72 248 he K FHA BRM BV, LLO.8/ N4
WL $ 206 LA, 4k 452 5% 3% 07 ik Hh e e ik el
T IR RS G IR 0 I T B o KRR R e 1 4
43 il iy 44 NHEK293T/3GF/BDNF-NT3 fTHEK293T/
BDNF-NT3. H #7715 343 HEK293T/td Tomato
FIHEK?293T/ZsGreen 1 X F& 2H 4 fifd 7 [

1.3.5 Western blotd2) B 49 & & &L ¥ Lid#y
(1420 20 f ATHEK 293 T4 i 422> 104>/ L% M 22 FL A
910 e B4H I REFR L, H152.5% FBSHI = FDMEM
REFRIEEFR72 h, USRS 40 i F35 %10 mL, 4 °C.
5000 xgB5 0210 minZ B 40 L4, —80 °C¥A % T
5 1500 uLIC B K, 754 °CRM4 T A2 IR K E
PBSiENT G, F10.22 um e FR A, H20 pL ik J7
R RIAR 55 nLigsx EREGEMRIR S, PR
Ja#E4712% SDSHEEE LK, 1H /20 mAZ R 1 B
BRI, fHIT250 mARL 2 h, #E 5 ¥ PVDF
JIEL FH 2t P (335 1% 5% (1 /T 1x Tris buffered saline) =
IEEHAT b, 2351 ABDNFFA(1:1 000)FINT3 414
(1:1 000), 4 °CHF B L %, i FHTBSTHHE3%S minji5
TENHAR I AL P B A 1 1 —PT(1:5 000), = i 5
H2 h, TBSTHEME3IK, BEIKS min, S8 51 1025 R
HERIIE 5

13.6 CCK-8#mA549%mfindg st 528  NlijiEA549
Y AP T96FLAR, B E A2x10°4N/4L, 24 hfE MR J: 8%
FE, FEFLA NS0 WL /i B S 2 40 B ) 5 77
T35 B IR ZETRURNIS0 L RPMI-164055 78 7(510%
FBS). #7748 ha A 10 pL CCK-8IRX 7, 4k &%+
2 hJi FH B AR SOR I8 1 9450 nmAk (W6 E (DYE

13.7 CCK-8#%MPC-124mft3g 7 525 PC-1241
FERT-96 7L, 5 B N 110441, 24 hJg W 28595,
FEFL BIINNS0 WL L3R S 4 i B 37 2R R 4 T
F150 pL RPMI-1640%% 72 (7 10% FBS). 57748 h
JEMA10 pL CCK-8i 7, 4k 2L45 752 hfig H B FR X
R I3 K450 nmAb W (DA
1.3.8 PC-12#mfefs 55 T4k WGPC-1240 8 T
HAR A3 SemP 40 fBE TR0, % FE 2 1x10*4/10L, 24 h
Je MR ERE IR, AL S I NS00 pL i b 3A S 2H 41 i
(1) b3 B R4 I S00 pLIFIRPMI-164055 75 (F
10% FBS). ARG FRI4KR, BB, SAs N s
PC-12JE4& 24048 . MRk R34 B A AR M B ML EF
(200x), THHCA BSR4 1 T8 25 16 40 i 5 1 5 b 43
(AW FER T S A0 B ST P A 4l R ET< 100%)
1.4 ZiTHFAIE

K HSPSS 21.048 v Ao {58 F M ST A Aok B
ELR A 2 TR ) 22 e bk, TH il s T R FROR, 16
I FRiEa=0.05, ¥ LLP<0.05% 7~ 2 74 giit 2 s

2 R
2.1 BHEBRRAIE

-4 B 2 BDNFFINT 3% % e 41 1) Fr B v e &5
pLVX-IRES-tdTomatoZ% {1 Xba THEEIA rii, K
VIJ7 0 N B H 7 AT % 5E, %7 Bk )
N 5 2 Xba TRISpe TV o B 77 A2 K /N7y 5l
N1 471 bpAiI8 892 bplt 1 B, & EcoRIFFY J Bif= A
KNIF 5191 046 bpFl9 317 bph B, 4 BamH 18
YIJa N4 K /N3 BT 042 bpAll9 321 bpft Fr B, 4
Kpn VB G S A2 K /N3 5191 049 bp. 2 301 bp
A7 013 bpf Fr BL. HLIKEE AN ER2FTR, BT %

<9323 bp
=—7013bp

<2301 bp
<1471 bp
<—— 1040 bp

M: 1 Kb plus DNA ladder marker; 1: Xba 1filSpe DY) Fr BE; 2: EcoRUAEFY) A BE; 3: BamHUSR ) B 4: Kpn DREFUI B
MI1: 1 Kb plus DNA ladder marker; 1: Xba I and Spe I double digestion; 2: EcoRI digestion; 3: BamHI digestion; 4: Kpn I digestion.
]2 pLVX-BDNF-IRES-NT3-tdTomato S ] 4 £ [£]
Fig.2 Characterization of plasmid pLVX-BDNF-NT3-tdTomato
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D)

A: HEK293T/3GF/BDNF-NT341 i e [ 2 s i N . 10 837 FALET; 2: RHOD_LP FHLEF; 3: FITC F#L4F. B: HEK293T/BDNF-NT34i i
HETOR BB PR . 1 915 FALET; 2: RHOD_LP FAR¥F, C: HEK293T/ZsGreen 141 s SR NS FHE A . 10 9i%% FALET; 2: FITC'F
M. D: HEK293T/td Tomato4JiI i 5 b 5 't S e T e 10 B35 R LT, 2: RHOD_LP TR
A: fluorescent image of HEK293T/3GEF/BDNF-NT3 cell clone. 1: microscopy under bright field (PH); 2: microscopy under fluorescent field (RHOD _
LP); 3: microscopy under fluorescent field (FITC). B: fluorescent image of HEK293T/BDNF-NT3 cell clone. 1: microscopy under bright field (PH); 2:
microscopy under fluorescent field (RHOD_LP). C: fluorescent image of HEK293T/ZsGreenl cell clone. 1: microscopy under bright field (PH); 2: mi-
croscopy under fluorescent field (FITC). D: fluorescent image of HEK293T/tdTomato cell clone. 1: microscopy under bright field (PH); 2: microscopy
under fluorescent field (RHOD_LP).

E3 REFRFMBERERAEERRETRA

Fig.3 Fluorescent image of stable transfection cell clone

TR UL 5 I T AAHA, 2 S 4L SOR A ) o
2.2 IREHFMERERT

(E3).
2.3 BDNFAINT3RINFRIE K 57

K B 1800 B R B B AR WOV B A, 70 K
AR DL AR, R AT BRI, 8 I R 4R e
9% 5t B P AR TR 0 07 2 H % R e e e B A R v P

WA K- 2 35 57 L3, Western blot#& Il BDNF
FINT3 R IAHE M . HEK293T/3GF/BDNF-NT3
HEK293T/BDNF-NT3 5% 72K L& 354 BDNF
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FINT3[P) 26, 10X 40 HEK293T/ZsGreenl «
HEK293T/tdTomatofl HEK293 T4 J&AH N 2671 , % 3l
HEK293T/3GF/BDNE-NT3 /Il HEK293T/BDNF-NT3
b2 A 1) i T 22 1k BDNF AT NT3 P e 2278 92 K 1,
FRI o BRI _EIE T (El4).
24 REFHRFMAAIRIEHFHSECREKETF
HFiE1L I IGF 1. EGFAI FGF2 il 23k A fiti i
AS494H 3 gE M, FATiE I CCK-8EA I AS494H i
(185 , %} HEK293T/3GF/BDNF-NT34H Jifd % 34>
WA B3 TR B IX L R TR R EAT T . 4
R, RN SR AR TR S B (i gk AS49
UM TEE R . WE SHR, 5% 41 HEK293T/
ZsGreenl. HEK293T/tdTomato Al HEK293TAHLL , &
HEK293T/3GF/BDNF-NT3 L3 ) 25 455 7% T B i
itk ASA94EII I AR, 22 A GE it 22 L (*+P<0.01),

kDa M 1
20 =

=" - -
1;?3 M 1 2 3

15
10

2 3

RIZ A M 2 IA T 7 WA HR I 8 AR K R 1 B T 1
25 REFHRFMPAAIRIAFDFENEMEESR
= F

i T35 A6 7 BDNF AT NT3 9 fif e 4878 5 A 1
AR R KRS b RS RS 4 R PC- 1240 M 3 4, FF
T H A, AR A & Fe e i Je 20 i 35 i 24
FEFR g%, Il CCK 8IS I PC- 1240 i i) 389 5
DA B2 e R TS AR A L, 0 e e 4 4 i e >
WA PRI PR A 22 78 SR R S PR EAT T . ]
6T~ , 55X IR4 HEK293T/ZsGreenl. HEK293T/
tdTomato A &2 HEK293TAH LY, ¥ HEK293T/3GF/
BDNF-NT3_E &l HEK293T/BDNF-NT3 _E i ) 4%
PEREFRWL AT AR BEPC- 1240 M i AR K, A2 [R) AT Y
FMEZE B (**P<0.01). 1 H.HEK293T/3GF/BDNEF-
NT3 ) 2% 1F 55 72 AR 3 PC- 1240 f A= K B9 1 FH B

4 5
~ NT3 (15 kDa)

4 s

BDNF (12.3 kDa)

M: precision plus protein™ standards; 1: HEK293T/3GF/BDNF-NT33: 7% _[i; 2: HEK293T/BDNF-NT3#5 771 I7&; 3: HEK293T/ZsGreenl}5 7%
i _135; 4: HEK293T/tdTomatof ¥ 1-7%; 5: HEK293TH; IR L -
M: precision plus protein™ standards; 1: HEK293T/3GF/BDMF-NT3 supernatant; 2: HEK293T/BDNF-NT3 supernatant; 3: HEK293T/ZsGreenl su-
pernatant; 4: HEK293T/tdTomato supernatant; 5: HEK293T supernatant.
[El4 Western blot#M 2B AEIE i L /&R BDNFAMINT3RYRIA
Fig.4 Expression of BDNF and NT3 in the supernatant detected by Western blot

1.2 4

1.0 1

0.8

o
z

Q 0.6
0.4

0.2+

0- R p————
12 3 4 5

1: HEK293T/3GF/BDNF-NT341; 2: HEK293T/BDNF-NT341; 3: HEK293T/ZsGreen141; 4: HEK293T/tdTomato#l; 5: HEK293T#l. n=3, Dlxtsi
AR, UL AT IS LU ALK 22 57, *+*P<0.01,
1: HEK293T/3GF/BDNF-NT3 group; 2: HEK293T/BDNF-NT3 group; 3: HEK293T/ZsGreenl group; 4: HEK293T/tdTomato group; 5: HEK293T
group. n=3, expressed in the form of X*s, independent sample ¢ test was used to compare the differences between the two groups, **P<0.01.
El5 CCK-842iMAS491E5E S
Fig.5 A549 proliferation assay by CCK-8
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(A) o (B) ok
1.8 I = 1.84 [ B
1.6 ’ﬁ** ‘ ‘ 1.6 ‘
1.4 1.4
1.24 . 1.2 -~
2 1.0 T _1.04 T
Q.81 Q0.8
0.6- 0.6
0.4 0.4
0.2 0.2+
0 . . 0- : :
1 2 3 4 1 2 3 4

A: HEK293T/BDNF-NT3 4 415 77 ¥ 4b #2[) PC-1241 ffd 43 1l 55 HEK293T/ZsGreenl. HEK293T/tdTomato LA J HEK293T 4% 1415 37 i b ¥ 4 41
MOBEFE RS LS . 1: HEK293T/BDNF-NT341 ; 2: HEK293T/ZsGreen141 ; 3: HEK293T/tdTomato#l ; 4: HEK293T#41; B: HEK293T/3GF/BDNF-
NT3 4 7 FR AL HE ¥ PC-12411 0 43 73] 15 HEK293T/ZsGreen1. HEK293T/tdTomato A 5 HEK293T 4% {415 77 b 28 20 41 o 89 4 15 0 LU AC . 1
HEK293T/3GF/BDNF-NT34; 2: HEK293T/ZsGreenl4; 3: HEK293T/tdTomatoZ1; 4: HEK293T4l. n=3, LletstE LR, MO FEA G 56 L
HINZESE, **P<0.01.

A: comparison of cell proliferation between PC-12 cells treated with HEK293T/BDNF-NT3 conditioned medium and HEK293T/ZsGreenl, HEK293T/
tdTomato and HEK293T treated group. 1: HEK293T/BDNF-NT3 group; 2: HEK293T/ZsGreenl group; 3: HEK293T/tdTomato group; 4: HEK293T
group; B: comparison of cell proliferation between PC-12 cells treated with HEK293T/3GF/BDNF-NT3 conditioned medium and HEK293T/ZsGreenl,
HEK293T/tdTomato and HEK293T treated group. 1: HEK293T/3GF/BDNF-NT3 group; 2: HEK293T/ZsGreenl group; 3: HEK293T/tdTomato
group; 4: HEK293T group. n=3, expressed in the form of X+s, independent sample ¢ test was used to compare the differences between the two groups,
**P<0.01.
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Fig.6 PC-12 proliferation assay by CCK-8
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A: morphology of PC-12 cells under microscope treated by conditioned medium. B: percentage of differentiated cells with dendritic morphology treated

by conditioned medium (n=3, expressed in the form of X+s, independent sample ¢ test was used to compare the differences between the two groups,
*#%P<0.01). 1: HEK293T/3GF/BDNF-NT3 conditional medium; 2: HEK293T/BDNF-NT3 conditional medium; 3: HEK293T/ZsGreenl conditional
medium; 4: HEK293T/tdTomato conditional medium; 5: HEK293T conditioned medium.
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Fig.7 Differentiation induction of PC-12 cells by conditioned medium
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