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In the previous study, Macrophage migration inhibitory factor (MIF) was identified as a factor,
which can support the proliferation and/or survival of murine neural stem/progenitor cells (NSPCs).
In the present study, we identified TPT1 (Tumor Protein, Translationally-Controlled 1) as a MIF
signaling downstream target in NSPCs. TPT1 is expressed in cultured mouse NSPCs and the
ventricular zone of mouse brain at embryonic day 14.5. MIF-treated murine NSPCs increased the
Tpt1 gene expression. In addition, overexpression of Tpt1 in mouse NSPCs increased and in
contrast, gene silencing of Tpt1 decreased the cell proliferation in vitro. We also identified that
Zfhx4 (zinc finger homeobox 4) gene expression was also downregulated by either Mif or Tpt1
gene silencing in mouse NSPCs in vitro. In silico single cell RNA-seq data showed that Nestin and
Zfhx4 coexpressed in mouse fatal brain. In human ES cell-derived NSPCs (hES-NSPCs), lentivirus;
mediated gene silencing of MIF decreased the gene expression of Tpt1. Over-expression of TPT1
increased cell proliferation and in contrast, lentivirus-mediated gene silencing of Tpt1 decreased
the cell proliferation and neurogenesis in hES-NSPCs. Importantly, the same decrease of cell
proliferation and defect of neurogenesis were observed in human NSPCs generated from iPSCs
harboring CRISPR/Cas9-mediated heterozygous disruption of the Tpt1 compared with the wild-
type cells in vitro. Moreover, the TPT1-miR338-SMO axis was identified as regulating the cell
proliferation of hES-NSPCs in vitro. In a previous study, we reported the functions of MIF-CHD7
(Chromodomain-Helicase-DNA-binding protein 7) axis in brain tumor initiating cells (BTICs),
regulating cell proliferation. We found that Tpt1 gene expression was regulated by MIF and CHD?7,
respectively, and Tpt1 gene silencing accompanied with gene downregulation of BMI1, ASPM and
MYCN and upregulation of miR338, leading to decreased cellular proliferation of BTICs. Finally, we
examined the therapeutic effect of TPT1 in a nude mouse model. BTICs infected with either lenti-
shTPT1 or lenti-shControl were implanted into the brains of nude mice. Mice implanted with lenti-
shTPT1infected BTICs showed longer overall survival than the control group. These results open
new avenues for the development of glioma therapies.
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1. HIREBRFROBE

LATOMZE T, MIF AN ##358 - ATER IR D 1EE - £ FMF CEH IR F THALFTHRE LIz, SEIOMETIE TPT1 N E - FIER
HASIZHE LT MIF [CXYFKREHEN D EEBEOMNLz, TPTI ATHREE 145 BIRNEREICHKIRT 5440, THOREEMHE
- ATERHMIARICHE LT MIF RIKIC KD TPT1 ERFORBREEZRE LIz, S5 EIERIIC, ZFHX4 HAFFFzIC MIF KU TPTT [T
Y RERAER - ARMAREICS VD TRRFMSNDCLLRE LTz, S5, UM T ZFHX4 A% Nestin EXFEFLS5H LAV In
silico scRNA-Seq T—4MDLBALMEL o=, Tf=. LUFI4ILRIZLD TPT1 OBRIFIR (LY <y X #2E - BTERHERA O HERaE
FEAMBESNT=DIZH LT, TPT1 ZRIRIFI S =156 (XF (CHETENH R0 1=, £ ES #IE R MR - miERMARIZE T
H MIF (2L TPT1 OXBRHIHARREIZEO SN LHEFERFIZ, TPT1 QR ITHNIGH [ XY EIEINHE B LU BEMEDIETHRD
ST, RBRGIREES / LBREIZEY TPTI OFRI|WAMEIS -tk iPS Ik mhiRet - ATEE I TLEIERSh =, B ES #ifA
FHREr - gIERMAAZIZH LT, TPT1-miR338-SMO M5 EU T FILART—RERHL., TN HEEERIEIZEES 5L R
HLf-,

LUBTDOBZEIZENT, MIF-CHD7 45 F L RENT A —T BB OMIBIEERE 21T TSI 2B MLz, YA —<8
HMEIZEWNT TPTI NENSEFOFIETICHIZEER B LTz, £ FUA—TE#HMEIZHE LT TPT1 ORI Z/T5LMAE
FEHIHEI NN TR E D LI (2, BMLASPMMYCN &5 F D H IR, miR338 DRI HEEZHESIEERH L=, DI, ZFHX4 O FIFHNH
[Z&2THI VA —THHBEOMIETEINFRI A RO LN -, BREFREIIRIZEN UA—TYBRHIEERHIET H5ETILIZENT, TPTI
FRIFMFISE-IEET IR AV IA— LB L TEEICEFENMEER Lz, COIEE. AAENY A —AERBEARICER
L5BZEETRT,

2. MEREAEEOPME (R

In the previous study, Macrophage migration inhibitory factor (MIF) was identified as a factor, which can support the proliferation
and/or survival of murine neural stem/progenitor cells (NSPCs). In the present study, we identified TPT1 (Tumor Protein,
Translationally-Controlled 1) as a MIF signaling downstream target in NSPCs. TPT1 is expressed in cultured mouse NSPCs and the
ventricular zone of mouse brain at embryonic day 14.5. MIF-treated murine NSPCs increased the Tpt1 gene expression. In addition,
overexpression of Tptl in mouse NSPCs increased and in contrast, gene silencing of Tpt1 decreased the cell proliferation in vitro. We
also identified that Zfhx4 (zinc finger homeobox 4) gene expression was also downregulated by either Mif or Tpt1 gene silencing in
mouse NSPCs in vitro. In silico single cell RNA-seq data showed that Nestin and Zfhx4 coexpressed in mouse fatal brain. In human
ES cell-derived NSPCs (hES-NSPCs), lentivirus—mediated gene silencing of MIF decreased the gene expression of Tptl. Over—
expression of TPT1 increased cell proliferation and in contrast, lentivirus—mediated gene silencing of Tptl decreased the cell
proliferation and neurogenesis in hES-NSPCs. Importantly, the same decrease of cell proliferation and defect of neurogenesis were
observed in human NSPCs generated from iPSCs harboring CRISPR/Cas9—mediated heterozygous disruption of the Tpt1 compared
with the wild—type cells in vitro. Moreover, the TPT1-miR338-SMO axis was identified as regulating the cell proliferation of hES—
NSPCs in vitro. In a previous study, we reported the functions of MIF-CHD7 (Chromodomain—Helicase—~DNA-binding protein 7) axis in
brain tumor initiating cells (BTICs), regulating cell proliferation. We found that Tpt1 gene expression was regulated by MIF and CHD7,
respectively, and Tptl gene silencing accompanied with gene downregulation of BMI1, ASPM and MYCN and upregulation of miR338,
leading to decreased cellular proliferation of BTICs. Finally, we examined the therapeutic effect of TPT1 in a nude mouse model.
BTICs infected with either lenti—shTPT1 or lenti—shControl were implanted into the brains of nude mice. Mice implanted with lenti—
shTPT1infected BTICs showed longer overall survival than the control group. These results open new avenues for the development of
glioma therapies.
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