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1.1 fpE. EZiRXFIF{LEE

NG 293T 40 Mu g A rf R~ B 40 A 22
K2 T8 10% Jii 4 1ML (fetal bovine serum,FBS)
i) DMEM 5¢ 4= #5 F= S v | & 37°C, 5% CO, fH i 15
TR RG AR s NS B: 4 L 241 i 387G SC, 32 I T
2% [® 7 A K 2% £ 2 vl Cleveland Clinic, Jeremy
Rich S: 5 % , P @ AR R E #4170 5 S e &
N TET A 58 R g b T 87°C, 5% CO, fH ik
KRR 5 E. coli-DH50 B2 A 41 if (BC102-02),
e ERE R AR A R AR, FBS, h EKFER
(ExCell Bio) ‘LY R A BR S 7 s DMEM 15 37 4k 75
B - R OUIR G R G TR R B A5 =
T Jiie R TR 515 4% Y 1250 & (MaxiCaP) , Hh kil /=
(db50) Bl H 74 BR 72 7l s Neurobasal 3 fifi 1% 7% 5L il
B-27 IL.iE & {tW) , 2 E Thermo Fisher Scientific /&
IR R e i o VS e e | 4 o N S R e S
R&D Systems /A il ; 518 9k B 1k 48 WL, JLnHE
WOl A= MR A BR /A ] (Genstar) ; Prime Script RT
Master Mix i¥i F 57 &, H A< TaKaRa 23 | 5 52T
7 )t & B PCR i i 7 (Power Up SYBR Green
Master Mix) 7] £ , 2 [E Sigma /A 7 5 i k7 32 Bt
70 & A2 BT ) AU 5R) & (CellTiter-Gilo® Lumi-
nescent Cell Viability Assay) , 3¢ [ Promega /A 7l ;
RNA 2 it 77 £ (RNeasy Mini Kit) , 7 [& Qiagen
5 Al Pt SLC16A10 £ e FE PR (—Pt) , B [H
Abcam 2\ H) 5 /N BT ) ok XY HE & 2
(sex-determining region Y-box 2, SOX2) Ly ik
(—¥t) , % [ Cell Signaling Technology % 7 ; Alexa
Fluor 488 (4% (.56 ) brid W' bt fe IgG itk ( — 1) .
Alexa Fluor 546 (1 {4.2¢ %) fric i Edt /) B IgG it
& ( — ¥t ) Ml Hoechst 33342 41l fit #% 4 4} , % [
Thermo Fisher Scientific /A #] ; GAPDH $t & , 5256
=AW R R O AL (RS 5424R) FE TR

i B AL (S 5424 ) | f# [E Eppendorf /A F ;
Glomax 96 T Lk & YR (45 9101-002) , 52 [
Promega A 7 ; H1 7K/ (Basicpower) , 3 [H Bio-Rad
N 5 SE I 58O E B PCRAY (%15 LC96) , 2 [H
Roche A ] .
1.2 YHRELEFRFN4b TS

DMEM 5¢ 4= 15 5% 5L fic il . T DMEM 3% 3% Jk
500 mL /i1 FBS 50 mL FlI 75 5 & -4 5 ZAWTR A
W 5.5 mL, #5) B VKA 4 CIRAE

T4 5 4 15 SR FEECH] < ) 500 mL Neurobasal
SLAH % IR B NG B K - R NPT AW R
1% 4 R0 4 52 56 e 4% 5.3 miL, Fifi 5 i B-27 I 1 24t
Y110 mL LS LR BE R 10 pg - L AR i £ 4k 4
A FRILE R AR R 385 Tk 4 TR AT

B87NSTC 434k « 4% i 45 75 5 1~ 41 M 43 1k 1) 7
B BT Ak AL BT Y 387GSC HEAT 41 A 14k 5 B
2x10° 40 Hu 4% 70 T 10 cm 41 ff1 3% 3% 1L, /it A DMEM
AW FEIA0 ML F 7 dE, W HU LIS 1)
387NSTC.
1.3 RT-qPCR # il 387GSC #1 387NSTC #H % £
E &k

FH RNA $2 B & 415 387GSC #1387NSTC
. RNA, fiff F PrimeScript RT Master Mix i3 % 5
IR &AL cDNA, L il /& & & RNA 500 ng, 5x
PrimeScript Mix 2 uL,DEPC /K #M55 % 10 uL; 218
SR 7 HE PCR TR YR (3 FH 156 BH 14E 47 5 Ol
PCR. RT-qPCR fit H 5| ¥ ti PrimerBank [ i
Wit SIS R, A TR A R A RS
M. 4SS, ] LightCycler®96sw1.1 %k 14 43
BT 1 il £ R e ith 2%, 345 B i I R R R P
Ct{H, 2™k it % SLC16A10, SOX2, Olig2 Fii
GFAPH: [N mRNA FHXT 21k K F
1.4 shSLC16A10T HRiE A IEMERSER

AR TR A Sigma Mt i1 SLC16A10
FL R Y /N % J2 (small hairpin RNA, shRNA) 5 )

Tab.1 Primer sequences for real-time quantitative PCR(RT-qPCR)

Gene Forward primer Reverse primer

SLC16A10  5'-ATGCTGGAAACCTTCGGCTC-3’ 5'-TGAAGACGCTGACTATTGGGC-3’
Soxz2 5'-GCCGAGTGGAAACTTTTGTCG-3’ 5'-GCCGAGTGGAAACTTTTGTCG-3’
Olig2 5'-CAAGAAGCAAATGACAGAGCCGGA-3’ 5'-TGGTGAGCATGAGGATGTAGTTGC-3’
GFAP 5’-G AGCCTCAAGGACGAGATGG-3’ 5'-CCAGGCTGGTTTCTCGAATCT-3’
GAPDH 5'-CCAGGTGGTCTCCTCTGACTTC-3' 5'-GTGGTCGTTGAGGGCAATG-3’

SLC16A10: solute carrier family 16A member 10; SOX2:sex determining region Y-box 2; Olig2: oligodendrocyte lineage transcription

factor 2; GFAP: glial fibrillary acidic protein.
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Tab.2 Primer sequences for small hairpin RNA (shRNA)

shRNA Forward primer Reverse primer

shSLC16A10#1 CCGGCCTGGTGTGAAGAAGGTTTATCTCG AATTCAAAAACCTGGTGTGAAGAAGGTT
AGATAAACCTTCTTCACACCAGGTTTTTG TATCTCGAGTAAACCTTCTTCACACCAGG

shSLC16A1042 CCGGGCGTCTTCACAGACCTATTTGCTCG AATTCAAAAACGTCTTCACAGACCTATTT

AGCAAATAGGTCTGTGAAGACGCTTTTTG
shNT CCGGTTCTCCGAACGTGTCACGTCTCG
AGACGTGACACGTTCGGAGAATTTTTG

GCTCGAGCAAATAGGTCTGTGAAGACGC
AATTCAAAAATTCTCCGAACGTGTCACG
TCTCGAGACGTGACACGTTCGGAGAA

shNT: sh-non-target.

P91, e 46 2 % R 803 A v 1 51 W0 (43 Sl i 448
shSLC16A10#1 HI shSLC1610#2) 43 5 i 4 T 4=
Yy TR e A RS\ A s R ) R e 25 1
(sh-non-target, shNT) 1% &> 51 % i B} A= ) B H
FIRAFRAFIEA BB 1)7 5 03 2, K shNT Fl
2% shRNA 51938 J 5 530l % #2 T pLKO. 1 i 4 2%
& #7385 shNT, shSLC16A10#1 Fll shSLC16A 1042
TV P 3 AR TR

8 5 505 <K 293 T 41 it 114 Ak Ak B AN 24
L IETTEC, B 3X10° 1 A H2FP T 10 om 2 i % 3R 10,
T 41 il 45 2 2435 60% , FF M i 05 A a0 B 0 F AR
Pl U A T8 e dE e . L3R TR psPAX2 il
pCMV-VSVG K H I it #i (shNT,shSLC16A10#1
5 shSLC16A10#2)% 5 ug il A 1 mL HBS (- fj 5
TR IRAT , 8 5 min; Bt 70 uL CaCl, %18 i AR
BT B EIR AT HE 15 min BB YA R E)
YRS FR L, 5 G B h 5 BB ) DMEM 5% 4= 85
FRIE ARG FE 72 h ) IERE R L i, 600% g 25
>3 min, B35 0.45 ym 3t e g5 g oL v i 1Y
WA TN A 24 1A FH 5XPEG i 3 1 46 TR 2
AT 1 5 AR B .0 ML 7000% g 5.0 15 min J5 3 |
KR EUIIE ] 1 mL7K PBS & /%%, 5-80C
UKFETRAE 25 o
1.5 2R E LA

B 1.5%10° 387GSC # /1 T- 10 cm K5 3= 1L
4373 shNT i HEZH #0451 T3 (shSLC16A10#1) 4
FIHE 5 2 T35 (shSLC16A104#2) 40 , 45 LN PBS 5
B 2 250 pL &L, A 10 mL DMEM 58 4 1%
SRk BT SR. R 2 dEMAERER
(ZVRE 2 mg - L) #1748, 0 6 2 d J WU s
BRI A 4N
1.6 Western ENifFi% 40 SLC16A10 BRI R

7 S 74 1 3 R ) A L T A M2 44 it 224 f
W (B 1x10° 40, i 100 pl) , 100 pL, FH AL 40 A, vk

|- Z44#% 30 min Ji5 4°C, 15 000X g &5.0> 15 min, J |34 ,
H Bradford #5478 FH B i . B 40 pg B HAE
5% W i e F1 10% 43 25 e i vk O 5% 2 he
5% M Rg W5 1 1 h, in—4t (1 SLC16A10(1:
1000) , i GAPDH (1:5000) J4CHE A & 3 1% 5 Jin
THUEIREEARET 1 h, ] ECLALE RO IR &
i, 76 S = JEAT IO 5, H Image J B kAT
FHr W2 5% B (integrated absorbance, IA) 43 #r , LA
SLC16A10 1 F1H 2 GAPDH % |1 45717 IA HU(E R
7 H B AT R IR K
1.7 SLC16A10 & ik J5 387GSC #8 *t 4 f2 i& 1 #n
B3 40 R K 2 A 40 B Tl 2

531 shNT 5 2 B e it HR2H shSLC16A 10#1
1 shSLC16A10#2 2H 387GSC W41k ik B >y 24> 4
JL, 1B, R0 T 96 FL AR , BESL 2x10° 4l , AR 2H 5 2
FL, SR 4 96 FLbi . FEHEERN ZALUE 4300 F 15
F2 45 0,2, 4 F1 6 K JH CellTiter-Glo izt 7] £ 46 il
387GSC AHXT 4N 1 -

FEXE IR 4 KR I EE 4% 20 FL AR Hh 4 i A KO
AL I G s IR, G R A R AR kA E .
1.8 2 A 50 R 2 Y44 i SLC16A10 28 Al E fiL

Bt 9 6L /N BE F (platinum line cover
glass 3% b ) & T 24 fL A N , I in A Metrigel &
300 uL & 37C 15 3% 46 30 min, % L #£ Fh 1x10°
387GSC, i FE il i o PN 4% 2 5 W i ]
15 min, 7£ 7 0.3% Triton X-100 ) 1xPBS 14T 4L,
1 h, il A 1% BSA A 37CE A 1 h, in—dt (Bt
SLC16A10 FlHi. SOX2(1:100) )4 & 117 , i —.
$1(1:400) E #LIH 1 h, Hoechst 33342(1:1000)
%5 T PBS h744% 8 min, PBS 1 1k 37, 1 FE H .
FHOEIE IR AR W BT WA A M e 2, O R AE RIS, 2
Hr SOX2 45 FH# 1k K SLC16A10 Fl1 SOX2 4Hfitg &7 .,
1.9 FitELH

ST 45 BB L x+ s % 78 , J1] GraphPad
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Fig.1 Expressions of SLC16A10, SOX2, Olig2 and GFAP
mRNA in 387 glioma stem cells (387GSCs) and 387
non-stem tumor cells (387NSTCs) detected by RT-qPCR.
Differentiation of 387GSCs was induced by exposure to DMEM
with 10% fetal bovine serum for 7 d. x+s, n=3. **P<0.01, compared
with 387GSC group.
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Fig.2 Efficiency of knock down SLC16A10 in 387GSCs
by Westren blotting. The 387GSCs were treated with PBS
virus resuspension for 48 h and screening 48 h with puromycin
2 mg-L7". IA: integrated absorbance. B was the semi-quantita-
tive result of A. xxs, n=3. **P<0.01, compared with shNT group.
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Fig.3 Effect of SLC16A10 knock down on cell viability
of 387GSCs detected by CellTiter-Glo kit. x+s,n=3. **P<
0.01, compared with shNT control group.
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Fig.4 Effect of SLC16A10 knock down on cell self-renewal
of 387GSCs. A was microscopic imaging result of sphere
state of cells on the 4" day. B was the semi-quantitative result of
A. xxs,n=3. **P<0.01, compared with shNT control group.
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Fig.5 Cell localization of SLC16A10 in 387GSCs by
immunofluorescence assay. Immunofiuro rescence images
of 387GSCs with SLC16A10 antibody and SOX2 antibody. Nuclei
were labelled with Hoechst 33342.
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Effect of solute carrier family 16 member 10 (SLC16A10) on
proliferation and self-renewal of glioma stem cells

LI Yuan-yuan', HUANG Hao-hao?, MAN Jiang-hong'
(1. National Center of Biomedical Analysis, Beijing 100850, China; 2. Department of Neurosurgery,
General Hospital of Central Theater Command of PLA, Wuhan 430070, China)

Abstract: OBJECTIVE To explore the function of solute carrier family 16 member 10 (SLC16A10)
in glioma stem cells (GSCs), and to provide a new potential target for GSC therapy. METHODS
387GSCs were cultured in DMEM medium containing 10% fetal bovine serum for 7 d and induced into
387 non-stem-tumor cells (387NSTCs). RT-gPCR was used to detect the mRNA expressions of SLC16A10,
sex determining region Y-box 2 (SOX2), oligodendrocyte lineage transcription factor 2 (Olig2) and Glial
fibrillary acidic protein (GFAP) in 387GSCs and 387NSTCs. The interference plasmid targeting
SLC16A10 gene was constructed, and the virus was packaged. After 48 h of lentivirus infection, purino-
mycin (2 mg-L™") was screened for 2 d. The SLC16A10 protein level was detected by Western blotting
to verify the knockdown efficiency. The cell viability of 387GSCs after SLC16A10 knockdown was detected
by Celltiter-Glo kit, the formation of tumor cell spheres was observed, and the number of tumor cell

spheres was counted. The cell localization of SLC16A10 protein in 387GSCs was detected by immuno-



PEGEFS EWFLE202251 A% 3655 14 Chin J Pharmacol Toxicol, Vol 36, No 1, Jan 2022 . 47 -

fluorescence assay. RESULTS Compared with 387GSCs, the SLC16A70 mRNA level in 387NSTCs
was significantly decreased (P<0.01). At the same time, the mRNA expressions of tumor stem cell
markers SOX2 and Olig2 were decreased (P<0.01), and the mRNA expression of non-stem-cell marker
GFAP was increased (P<0.01). These results indicated that 387GSCs had differentiated into 387NSTCs.
After SLC16A10 was knocked down by two interference sequences in 387GSCs, the cell viability of
387GSCs was significantly decreased (P<0.01), and the number of tumor cell spheres of 387GSCs
was significantly inhibited (P<0.01). Immunofluorescence results suggested that SLC16A10 was local-
ized outside the nuclei of 387GSCs. CONCLUSION SLC16A10 is highly expressed in 387GSCs, and
387GSC viability and sphere formation ability are significantly inhibited when SLC16A10 is knocked
down, which suggests that SLC16A10 may play an important role in the occurrence and development
of glioma.

Key words: solute carrier family 16 member 10 (SLC16A10); glioma stem cells; cell proliferation;
cell self-renewal
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