














a 

0.008 

i3 0.006 
a.. 

� 0.004 

� 0.002 

P<.001 
1--i 
.

0.000.L..L..,..JL.......L.;.,....;.L 

b 
1.5 

a 0.. 1.0 

� 
� 0.5 
0.. 

e 
2.0 

i3 1.5 
a.. 

� 1.0 

� 0.. 0.5 

P =.0085 

-

P=.0004 

0.05 

:C: 0.04 

� 
<( 0.03 

� ::0 0.02 
le: 
0.. 0.01 

IMR90 

� 

0.00 ........... ...._ .............. 

UE02302 

P=.001 

-

0.20 

� 0.15 

l 0.10 

� 0.05 
0.. 

0.00 ........... -............. 

1.5 

:c: 

� 1.0 

LIJ 0.5 

P=.002 

1----------;' 

0.0 ...................... _ ..... 

L-HSCR#23

1.5 

i§ Q. 1.0 
<( 

� 0.5 
a.. 

0.0 

P<.0001 
-

1.5 

C 

d 

2.5 

:C: 2.0 

� <( 1.5 

:ii 1.0 
le: 0.. 

0.5 

0.0 

2.5 

:C: 2.0 

,q; 1.5 

� 
i 1.0 

le: 
0.. 0.5 

0.0 

� 

P=.003 

1.5 

5 0.. 1.0 
<( 

� 
� 0.5 
0.. 

S-HSCR#1

L-HSCR#17

1.5 

i§ a_ 1.0 

le: 0.5 
a.. 

1.5 

1.5 

P=.0007 
-

Supplementary Fig. 8 Characterization of morpholinos knockdown cells. RT-qPCR analyses of the 

expressions of PKM1, PKM2 and PKM Exon2-4 in  control- (a) IMR90 & (b) UE02302 and HSCR-ENCCs, (c) S-

HSCR#1, (d) L-HSCR#17 & (e) L-HSCR-23 transfected with control- and PKM1- or PKM2-mopholinos (MO). Their 

expressions relative to GAPDH are shown. Data are presented as mean values +/- SEM. (ttest, two-sides) 







 
Supplementary Table 1. Primary antibodies used in this study  

Primary 
antibodies Target antigen Dilution Application Category No. RRID 

Goat-anti-Ret Receptor tyrosine kinase 1:100 IHC Neuromics (GT15002) AB_2179886 

Mouse-anti-Tuj1 Neuronal classIII β-tubulin 1:500 IHC Biolegend (801202) AB_10063408 

Mouse-anti-Sox10 
(CL4455) 

SOX (SRY-related HMG-box) 
family transcription factors Sox10 1:100 IHC/ICC Atlas Antibodies (AMAb91297) AB_2665884 

Goat-anti-Phox2b Paired-like homeobox 2b 1:200 IHC/ICC R&D Systems (AF4940) AB_10889846 

Rabbit-anti-Tuj1 Neuronal classIII β-tubulin 1:200 ICC Abcam (ab18207) AB_444319 

Mouse-anti-Tyrosine 
Hydroxylase (LNC1) Tyrosine Hydroxylase 1:200 ICC Bioscience (MAB318) AB_2313764 

Chicken-anti-
Neurofilament-Light (NF) Neurofilament 1:200 ICC Neuromics (CH22105) AB_2737102 

Rabbit-anti-PGP9.5 Protein gene product 9.5 1:200 ICC Abcam (ab108986) AB_10891773 

Mouse-anti-Actin, 
C4 β-Actin 1:20000 WB Millipore (MAB1501) AB_2223041 

Anti-HDAC1 HDAC1 1:5000/ 
1:500 WB/ICC Abcam (ab19845) AB_470299 



Anti-Histone H3 Histone 3 1:5000 WB Abcam (ab4729) AB_2118291 

Rabbit-anti-Phospho-
AMPKα (Thr172) (40H9) p-AMPKa 1:1000 WB Cell Signaling (2535S) AB_331250 

Rabbit-anti-AMPKα AMPKa 1:1000 WB Cell Signaling (2532S) AB_330331 

Rabbit-anti-Phospho-
PKM2 (Tyr105) p-PKM2 1:1000 WB Cell Signaling (3827S) AB_1950369 

Rabbit-anti-PKM2 PKM2 1:1000 WB Cell Signaling (3198S) AB_2252325 

Rabbit-anti-Pyruvate 
Dehydrogenase E1-alpha 
subunit (phospho S293) 

p-PDHA1 1:1000 WB Abcam (ab177461) AB_2756339 

Pyruvate Dehydrogenase 
(C54G1) PDHA1 1:1000 WB Cell Signaling (3205S) AB_2162926 

CD271-APC Neurotrophin receptor p75NTR 0.2µ/1x106 
cells 

Flow 
cytometry Miltenyi Biotec (130110078) AB_2656849 

CD271-FITC Neurotrophin receptor p75NTR 0.2µ/1x106 
cells 

Flow 
cytometry Miltenyi Biotec (130091917) AB_871651 

HNK1-APC CD57 0.2µ/1x106 
cells 

Flow 
cytometry BD Biosciences (560845) AB_10563760 

RET-PE RET 5µ/1x106 
cells 

Flow 
cytometry Neuromics (FC15018) AB_1622005 

 
  



Supplementary Table 2. Secondary antibodies used in this study 
 

Secondary antibody Dilution Application Category No. RRID 
Alexa Fluor® 488 Donkey-anti-rabbit IgG (H+L) 1:200 IHC Invitrogen (A21206) AB_2535792 
Alexa Fluor® 488 Donkey-anti-mouse IgG (H+L) 1:200 IHC Invitrogen (A21202) AB_141607 
Alexa Fluor® 594 Donkey-anti-rabbit IgG (H+L) 1:200 IHC Invitrogen (A21207) AB_141637 
Alexa Fluor® 594 Donkey-anti-mouse IgG (H+L) 1:200 IHC Invitrogen (A21203) AB_141633 
Alexa Fluor® 647 Donkey-anti-mouse IgG (H+L) 1:200 IHC Invitrogen (A31571) AB_162542 
Alexa Fluor® 488 Donkey-anti-guinea pig IgG (H+L) 1:200 IHC Sigma (SAB4600033) AB_2890881 
Goat-anti-rabbit HRP 1:2000 WB Dako Cytomation 

(P0448) 
AB_2617138 

Goat-anti-mouse HRP 1:2000 WB Dako Cytomation (P0447) AB_2617137 
Rabbit-anti-goat HRP 1:2000 WB Dako Cytomation (P0449) AB_2617143 

 
 
 
  



Supplementary Table 3: List of Morpholinos used in this study. 
 
 

Morpholino Target gene Oligo sequences (5’à 3’) Remarks 

Control-MO - CCTCTTACCTCAGTTACAATTTATA  

PKM1-MO PKM  CACGAGCTATCTGTAAGGTTTAGGG Targeting junction between intron8 and exon9 

PKM2-MO PKM  GCTGCCGCCTCCTACCTGCCAG Targeting junction between exon10 and intron10 

HDAC1-MO HDAC1 TCGCCTCCCGTCCCTACCGTCAG Translation blocking 

  



Supplementary Table 4: List of oligos used in this study. 
 
 

Target gene Oligo sequences Annealing 
Temp (°C) 

Product 
Size 
(bp) 

Experiment 
used 

PKM Ex2-4 Forward: 5’--3’ CGGAACACTGGCATCATCTG 
Reverse: 5’--3’ TCTTGATGGTCTCCGCATGG 57.2 142 RT-qPCR 

PKM Ex9 Forward: 5’--3’ CAGCCAAAGGGGACTATCCT 
Reverse: 5’--3’ GAGGCTCGCACAAGTTCTTC 56.5 99 RT-qPCR 

PKM Ex10 Forward: 5’--3’ CTATCCTCTGGAGGCTGTGC 
Reverse: 5’--3’ GTGGGGTCGCTGGTAATG 57.2 133 RT-qPCR 

PTBP1 ex9 Forward: 5’--3’ GGTTTCCCTCCCACCTTTGCC 
Reverse: 5’--3’ GGTGTGACTCTCTCTGGGTTGAGG 60 197 RT-qPCR  

GAPDH Forward: 5’--3’ CAAGAAGGTGGTGAAGCAGGC 
Reverse: 5’--3’ GCCAAATTCGTTGTCATACCAGGA 60 184 RT-qPCR 
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