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[Abstract] Objective More and more aitention has been given to the presumption that glioma stem
cells (GSCs) originate from neural stem cells (NSCs) with gene mutation, however, there is no enough
evidence by now. This paper aims to get evidence of this area. Methods Glioma stem/progenitor cells
(GSPCs) and neural stem/progenitor cells (NSPCs) were cultivated in vitro, and were identified before the
following studies. Total RNA was isolated and then reverse-transcribed into ¢cDNA, with primers specific to
phosphatase and tensin homolog deleted onchromosome ten (PTEN), high-fidelity Taq polymerase was used
for the polymerase chain reaction (PCR) to avoid the incorporation of pseudomutation. After amplification,
10 wl of the reaction mixture was electrophoresed through 1.5% agarose gel, and the rest of the reaction
mixture was used for sequencing in both directions. The procedures for the isolation of total RNA to PCR
and sequencing were repeated twice, and the sequencing results of both DNA and PTEN peptide chain were
analysed with DNAssist 1.0 software and compared to the sequence of wild-type Homo Sapiens PTEN in
GenBank. Results No mutation happened in the PTEN of NSPCs, but there were many base mutations in
the mRNA of PTEN of GSPCs compared with the wild-type Homo Sapiens PTEN. Though most of these
mutations were same sense mutation, still several mutations were not, including the normal DNA bases of
PTEN  bases 22 to 42 "ATCGTTAGCAGAAACAAAAGG" in first exon mutated into
"CTACGATTGATTTGCATCTTT", base 712 "T" in exon 7 mutated into "C", and base 1192 "A" in exon 9
mutated into "T". Accordingly, for the amino acids (AA) sequence in the peptide chain of PTEN, the
mutation included AA from the 8th to the 14th (from "IVSRNKR" to "LRLICIF"), the 238th AA (from "F"
to "L"), and the 398th AA (from "T" to "S"). These mutated regions were involved in membrane
interaction, particularly the combination with phosphatidylinositol 4, 5-biphosphate (PIP.) and maintaining
the protein stability of PTEN. Therefore, these mutations not only lead to the rapid degradation of PTEN,
but also hinder the cellular function of PTEN to down-regulate phosphoinostide 3-kinase (PL:K) signaling.

Conclusion The mutation of PTEN occurs even in the early stage of malignant transformation, which is

probably an initiating agent for the
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IYTERE . EAFAE PTEN 3L R AE 53 ) J& F WF— Fib A 5
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i gE B 58 = AR AT, B IR SME ARG FR i 3 4R IR IR
HH R R SE B9 AR W S A 0 (2) B AR 40 - B
A LR 7 AR TR A AT 2 ) KAl F] )
T 28 %R, Oy 8 JE G I BT fE AR . TR
ZHREANRFBASBBAEENERES, &
[R5 K 2F B 28+ N R Be e P4 25 5 S L)
H 417 A U P B A

2. A 5 (1) EZR : DMEM/F12 K5 5%
FECAFRLEE 1 = 1) N2BS IR (1 ¢ 100 76 BE) DL A vk
2 4 B 20 e A K T (bFGF, 2836 B 20 ng/ml) 3 0
1 Gibeo AR o REAERKEF(EGF, &0k &
20 ng/ml) H 35 [E Invitrogen 2 Al #2441 RNA $#2 1
WA ENEAEY TRCRE) A RA R ™. /N
Pt 11 (Nes)IgG (1 :1000) 1 57 5 5 R 26 ) &
(FITC) Anid iy Ll EHT /N Bl IgG (1 2 1000) H14 H € [
BD Biosciences 23 A , 4T B CD133 TgG (1 :200) &
Cy3 #5ic B9 £ B 4 1gG (1 :3000) 14 [ 78 [# Miltenyi
Biotec /A Fl o (2) L5 {X #% : Nikon Eclipse TE2000-U
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TR A 0 1 PR P [ Leica 2 AR AIE . ¥ I RAR
F4i 0 %2 [H Bio-Rad /A H Bio-Rad T2A )™ i .
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W10~ 14 dfEAC 1R EEFR3 D HEH T . 4
EOAH2E B T S & T AR A IR A

2. B P AN M Al 27 T M R 4 T /AH 2 I R e ST
o T AL AR el 2 T /AE 40 RS SRR T /AL 240 43



. 648 - o AR b 2 0 2 3 2010 4F 12 1 55 10 45565 6 10

Chin J Contemp Neurol Neurosurg, December 2010, Vol. 10, No. 6
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2 B 0 ST R T /AL A L, 43 s AT R A L R
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T A2 2 4 0 40 AN 1 (200 U) Moloney 5 FA L 94
B 0 7 SR (M-MLV-RT) 537 C/KIAEHEH 50 min, 28
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iR cDNA B A E TS EE T PCR Y71, Fif
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T owEoo5 o (p2) ¥ 4 .5
CTGACACAATGTCCTATTGCCA-3"; H a5 ¥ &5 2
Bow o o35 o P31 s . 5
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RS T AL M . B URR /AL A A A A T A
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15 ~ 186 137 24, Jk iR 4% 5 A4) o 1 1R 163 A AL 305 56 186 ~
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A vty B B3 L 5 C2 g5 0 U R Ay F AR B
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R1 R TAHME PTEN CDS 4 58 4= I PTEN CDS 541 19 HL 5%

ol L SR B

0 1 ATGACAGCCATCATCAAAGAGAT_CGTTAGCAGAAACAAAAGGAGATATCAAGAGGATGGATTCGACTTAGACTTGACCTATATTTATCCAAACATTATTG
1 1 ATGACAGCCATCATCAAAGAGCTACGATTG_ATTTGCATCTTTAGATATCAAGAGGATGGATTCGACTTAGACTTGACCTATATTTATCCAAATATTATTG
0 101 CTATGGGATTTCCTGCAGAAAGACTTGAAGGCGTATACAGGAACAATATT GATGATGTAGTAAGGTTTTTGGATTCAAAGCATAAAAACCATTACAAGAT
1 101 CTATGGGATTTCCTGCAGAAAGACTTGAAGGTGTATACAGGAACAATATT GATGATGTAGTAAGGTTTTTGGATTCAAAGCATAAAAACCATTACAAGAT
0 201 ATACAATCTTTGTGCTGAAAGACATTATGACACCGCCAAATTTAATTGCA GAGTTGCACAATATCCTTTTGAAGACCATAACCCACCACAGCTAGAACTT
1 201 ATACAATCTATGTGCTGAGAGACATTATGACACCGCCAAATTTAACTGCA GAGTTGCACAGTATCCTTTTGAAGACCATAACCCACCACAGCTAGAACTT
0 301 ATCAAACCCTTTTGTGAAGATCTTGACCAATGGCTAAGTGAAGATGACAA TCATGTTGCAGCAATTCACTGTAAAGCTGGAAAGGGACGAACTGGTGTAA
1 301 ATCAAACCCTTTTGTGAAGATCTTGACCAATGGCTAAGTGAAGACGACAA TCATGTTGCAGCAATTCACTGTAAAGCTGGGAAAGGACGGACTGGTGTAA
0 401 TGATATGTGCATATTTATTACATCGGGGCAAATTTTTAAAGGCACAAGAG GCCCTAGATTTCTATGGGGAAGTAAGGACCAGAGACAAAAAGGGAGTAAC
1 401 TGATTTGTGCATATTTATTGCATCGGGGCAAGTTTTTAAAGGCACAAGAG GCCCTGGATTTITATGGGGAAGTAAGGACCAGAGATAAAAAGGGAGTAAC
0 501 TATTCCCAGTCAGAGGCGCTATGTGTATTATTATAGCTACCTGTTAAAGA ATCATCTGGATTATAGACCAGTGGCACTGTTGTTTCACAAGATGATGTTT

1 501 TATTCCCAGTCAGAGGCGCTATGTATATTATTATAGCTACCTGTTAAAGA ATCACCTGGATTACAGACCAGTGGCACTGTTGTTTCACAAGATGATGTTT

0 601 GAAACTATTCCAATGTTCAGTGGCGGAACTTGCAATCCTCAGTTTGTGGT CTGCCAGCTAAAGGTGAAGATATATTCCTCCAATTCAGGACCCACACGAC

1 601 GAAACTATTCCAATGTTCAGTGGCGGAACTTGCAATCCCCAGTTTGTGGT CTGCCAGCTAAAGGTGAAGATCTACTCCTCCAACTCAGGACCCACGCGGC
0 701 GGGAAGACAAGTTCATGTACTTTGAGTTCCCTCAGCCGTTACCTGTGTGT GGTGATATCAAAGTAGAGTTCTTCCACAAACAGAACAAGATGCTAAAAAA
1 701 GGGAGGACAAGCTCATGTACTTTGAGTTCCCTCAGCCATTGCCTGTGTGT GGTGACATCAAAGTAGAGTTCTTCCACAAACAGAACAAGATGCTCAAAAA
0 801 GGACAAAATGTTTCACTTTTGGGTAAATACATTCTTCATACCAGGACCAG AGGAAACCTCAGAAAAAGTAGAAAATGGAAGTCTATGTGATCAAGAAATC
1 801 GGACAAAATGTTTCACTTTTGGGTAAATACGTTCTTCATACCAGGACCAG AGGAAACCTCAGAAAAAGTGGAAAATGGAAGTCTTTGTGATCAGGAAATC
0 901 GATAGCATTTGCAGTATAGAGCGTGCAGATAATGACAAGGAATATCTAGT ACTTACTTTAACAAAAAATGATCTTGACAAAGCAAATAAAGACAAAGCCA
1 901 GATAGCATTTGTAGTATAGAGCGTGCGGATAATGACAAGGAGTATCTTGT GCTCACCCTGACAAAAAATGATCTTGACAAAGCAAACAAAGACAAGGCCA
0 1001 ACCGATACTTTTCTCCAAATTTTAAGGTGAAGCTGTACTTCACAAAAACA GTAGAGGAGCCGTCAAATCCAGAGGCTAGCAGTTCAACTTCTGTAACACC
1 1001 ACCGATACTTCTCTCCAAATTTTAAGGTGAAATTATACTTTACAAAAACA GTAGAGGAACCATCAAATCCAGAGGCTAGCAGTTCAACTTCTGTGACTCC
0 1101 AGATGTTAGTGACAATGAACCTGATCATTATAGATATTCTGACACCACTG ACTCTGATCCAGAGAATGAACCTTTTGATGAAGATCAGCATACACAAATT
1 1101 AGACGTTAGTGACAATGAACCTGATCATTATAGATATTCTGACACCACTG ACTCTGATCCAGAGAATGAACCTTTTGATGAAGATCAGCATTCACAAATT

0 1201 ACAAAAGTCTGA
1 1201 ACAAAAGTCTGA

T

A8 0, B A B PTEN CDS 741 5 P81 1, B B9 T-/AH 4B PTEN CDS J3 471 5 £1 €57 a5 2 5 B 58 75 {3 psh

Fz2 W T /AR PTEN 3L R % A2 28 28 (1) mRIN A FT2 0% /R % 5L

BRMIE BT T WL 751 W AL EROLT S gy DR T TG
22~42 1 ATCGTTAGCAGAAACAAAAGG CTACGATTGATTTGCATCTTT 8~14 IVSRNKR LRLICIF
712 7 T C 238 F L
1192 9 A T 398 T S

TE T, W R P E 5 C M E 5 A, BRSNS s 7, RN R 5 L, S 2R T, R8RS, 2 R

S

£33 WFUE AL PTEN K4 751 5 85 4= B PTEN JIKBE 7 51 /9 o5&

e 41 (A ikt
0 1 MTAIIKEIVSRNKRRYQEDGFDLDLTYIYPNIIAMGFPAERLEGVYRNNIDDVVRFLDSKHKNHYKIYNLCAERHYDTAKFNCRVAQYPF
1 1 MTANKELRLICIFRYQEDGFDLDLTYIYPNIAMGFPAERLEGVYRNNIDDVVRFLDSKHKNHYKIYNLCAERHYDTAKFNCRVAQYPF
0 91 EDHNPPQLELIKPFCEDLDQWLSEDDNHVAAIHCKAGKGRTGVMICAYLLHRGKFLKAQEALDFYGEVRTRDKKGVTIPSQRRYVYYYSY
1 91 EDHNPPQLELIKPFCEDLDQWLSEDDNHVAATHCKAGKGRTGVMICAYLLHRGKFLKAQEALDFYGEVRTRDKKGVTIPSQRRYVYYYSY
0 181 LLKNHLDYRPVALLFHKMMFETIPMFSGGTCNPQFVVCQLKVKIYSSNSGPTRREDKFMYFEFPQPLPVCGDIKVEFFHKQNKMLKKDKM
1 181 LLKNHLDYRPVALLFHKMMFETIPMFSGGTCNPQFVVCQLKVKIYSSNSGPTRREDKLMYFEFPQPLPVCGDIKVEFFHKQNKMLKKDKM
0 271 FHFWVNTFFIPGPEETSEKVENGSLCDQEIDSICSIERADNDKEYLVLTLTKNDLDKANKDKANRYFSPNFKVKLYFTKTVEEPSNPEAS
1 271 FHFWVNTFFIPGPEETSEKVENGSLCDQEIDSICSIERADNDKEYLVLTLTKNDLDKANKDKANRYFSPNFKVKLYFTKTVEEPSNPEAS
0 361 SSTSVTPDVSDNEPDHYRYSDTTDSDPENEPFDEDQHTQITKYV
1 361 SSTSVTPDVSDNEPDHYRYSDTTDSDPENEPFDEDQHSQITKV

WP 0, AT PTEN BRSE T 50 5 1750 1, B0 T /AH 40 I PTEN JKBE Y51 5 £1 684 1k FE R 98 25 7
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