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HOXD10 #t i _F i RHOC F 21k i & A2 3E 41 i 1)
B &M FL00, U PTEN IR IE, H 485
AKT M FRELBE. FRATHEDN miR-10b #) 3R IA ]
RE 2 5 M B bl FE AL 2 g b EF B A R0k, AN T 6
21 0 2 325 P W A S

PRI, A< SZE6 K miR-10b 78 A IE H FLIR b Rz 4
Jfl MCF10A Hr sk 358, 3 sk 25 PR 85 5 AR A
Tl 57 AR Z AR Y rhobl L 7% I AR R I AR AL AT &R
iy M, AW T miR-10b 78 LA T A/ A 3R
At 22 B 2H 2405 R PR S A, O T R Al
miRNAs 7EJiE VR B4 158 2 (1 %

1 MR57E

1.1 ZRAEiESE

NIEH FLIR - B 40 e MCF10A 14T L ifg
BB i B %, fd 1 MEGM kit(Lonza, USA)#H%
I8, REFREM N 37C, 5% CO,.

1.2 ZHAEEE3

¥ MCF10A 4 i 42 b T 55 72 IR 8 85 92 L
R 25 BE A B 30%~50%0, %18 Lipofectamine
2000 (Invitrogen, USA) [ #5/E Uit B % NC(Negative
Control) /2 miR-10b ( % ¥ & 100 nmol/L) % 4+
MCF10A #Hfif, £ 24~96 h £ 9% 5 HEHUS RNA
MEEH.
1.3 EHEHXEE PCR

F| A TRIzol(Cwbiotech, China)is 77l $& B % Y
NC & miR-10b f] MCF10A 41 ) 51 RNA, J %
% cDNA, SR F RS M R 6 S 5 ik AT IR B T
miRNA 73#r. R¥E GenBank 1 miRBase /&4, %
11 52 i) 5 )% & B PCR (Quantitative real-time PCR
qRT-PCR) 51 ¥ (¥ 1). {# A UltraSYBR Mixture i
# 5 (Cwbiotech)#£4T qRT-PCR, FF f 248 k4t
SHH M R AR A

Table 1 Primers used in this study

Gene Primer(5'—3") Gene Primer(5'—3")
SULTIA2 F: CCCCCAGACTCTGTTGGAT oGT F: CATGGAAGGGGCAGTACAAG
R: GGCCATGTGGTAGAAGTGGT R: CTTTGAGCAGGTTCCCCAG
B3GNTS5 F: CCCTTGAAATGAAGCTGGAC B4GALT3 F: CTGAAGATGAATGGCTTCCC
R: AATTCTTCCACACGGGCAT R: AGAGATCTTCATCCCAGCCA
ST3Gall F: TGGACGGTCACTCAGCCTAT Fut8 F: TCCATGACCCTAATGGTCTTTT
R: GGTGGGTACACAACCAGCTT R: TGTCCTGTACTTCATGCGCT
HOXDI10 F: CTGAGGTCTCCGTGTCCAGT ACTB F: GCACAGAGCCTCGCCTT
R: TTCTGCCACTCTTTGCAGTG R: GTTGTCGACGACGAGCG
miR—10b Purchased from Gene Pharma (Suzhou, China) U6 F: CTCGCTTCGGCAGCACA

R: AACGCTTCACGAATTTGCGT

14 FERRGRZRENTFERER FIEZENET

F & 1% AR H 7] Cocktail(Sigma-Aldrich,
USA) ) Tii#4 T-PER & 1 24 f# ¥ (Thermo Scientific,
USA)REAH R 1, I BCA & A5k B I 5 1k
77| &5 (Beyotime biotechnology, China)il] % &5 H 5 ik
FE. BR300 pg BEEEHTHIK, BRI EA
i3 PVDF i |, 5% BSA & 37°CH M 1 h J5¥s
m—PeAEmRRicHRER, 4CHFER,
TBST ¥5 ¥k 4 ] 5 i ISR o S A0 Yo B HRP Frid
#] — P (Beyotime biotechnology) 8¢ % ABC Kit

(Vector, USA)ff S #/E, =W F 1h J5
TBST ¥t 4 K, )& K Pro-Light HRP b5 &
e #6377 (Tiangen, China) & t& 3 ] ChemiDoc™
XRS+H & R GUREE B . — 5 FUTS 4 T Santa
Cruz (USA), MGAT3 1l OGT 4 F abcam (USA),
AW R bR Id /N w5 %k £E K (lens culinaris
agglutinin, LCA)FIEY) I #%t 2 E(phaseolus vulgaris
lectin E, PHA-E)JJF Vector, 7 O-GlcNAc F#
HEMIPUAIY T Sigma-Aldrich.
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1.5 N-1EHERIRFR R PR AR

1.5 mg AL 10 ku @BIEE K &0 S5,
A 8 mol/LJRZ . 10 mmol/L DTT &A1 20 mmol/L
IAM VA8 8 i 8 70 B YIS, 4 40 mmol/L
() NHHCO, %t 3 IR J5 44 8 BT 7% 208 U &R
B, BN 1 pl PNGase F B§ &, 37°C &M 12 h
Ja B DR IR R T BE SR TR
500 wl 50101 WIET B D HEE D K@)
fift J5 5 T Ak 22 33 ) Sepharose 4B #E VR 21, =
IR 80 r/min P M 1 h J5 & 03 EiE. A 1 ml
5010 1 HIET R - BIEE L Ko/l VAR E TG TE 3
WG 500 wlfg 101 HEE @ Kh)BER, ZEii
140 r/min #%3% 20 min J5 &0, W LG, &A%
T4 J5 Fl MALDI-TOF/TOF-MS 34T Jifi 3461 .
1.6 O-ERERIRER. BRELZREENEM

2mg iR A 10 ku HIEE SRS, N
A 8 mol/L/R % . 10 mmol/L DTT YA 1 20 mmol/L
TAM 35 WA 28 (1 5370 M A e 500 37 25 U HE VAR
BN 200 wl ZOK 2 EBIEE E L, EE 2K, I
A 300 pl 28% M 2K IE MR 2 A4, IR )G
B 37°CII 24 h J& 14 000 g B0 15 min, YR
HB, N 1 mol/LI) HC1 Fh AR ke 2 2% & W Al &
KA T, N 300wl fH B i 2 1% T
HE 3R, EBREERAE. BE5H 500 ul
R AL 7K AR TR O B R & AL FE i Y carbon
SPE i, H 2 ml H4KESFHEAEF 3 KG,
FEH 1 ml 0.1% TFA/80% ACN ¥t it , W % 3 1%
FBEBR . 1A R A NN 150 ! DMSO i
15 min, JIA 200 pl AL #E 1) NaOH A1 50 plfrfilt
FE, BEYEHRY 20 min /50N 1 ml &5 F1 2 ml i

i K AT E O, FLEKM, B 2ml#E
4K AT BRI 4 WEBEHEZHZAAW T, %
%15 F| MALDI-TOF/TOF-MS 347 5 B 601 .
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Fig. 1 Differentially expressed glycan-related genes in miR-10b-overexpressed MCF10A cells shown as a heatmap

Red: Genomic activation. Green: Inhibition. Black: No clear link. Gray: Missing data.
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Table 2 Change expression of glycan-related genes in miR-10b-overexpressed MCF10A cells
Gene name Fold change Gene description Locus
Down-regulated genes after miR-10b-overexpression
SULTIA2 0.06 Sulfotransferase family 1A member 2 NM_001054.3
ALGS 0.11 Dolichyl-phosphate beta-glucosyltransferase N NM_013338.4
GCNT4 0.12 Glucosamimyl (N-acetyl)transferase 4, core 2 NM_016591.2
EXTL3 0.14 Exostosin like glycosyltransferase 3 NM_001440.3
B3GNTS 0.15 UDP-GIcNAc:betaGal beta-1, 3-N-acetylglucosaminyltransferase 5 NM_032047.4
B4GALTI 0.19 beta-1, 4-Galactosyltransferase 1 NM_001497.3
ALG2 0.28 ALG2, alpha-1, 3/1, 6-mannosyltransferase NM_033087.3
XYLT?2 0.28 Xylosyltransferase 2 NM_022167.3
ST3Gall 0.36 ST3 beta-galactoside alpha-2, 3-sialyltransferase 1 NM_003033.3
FUT3 0.41 Fucosyltransferase 3 NM_000149.3
B3GNT6 0.46 UDP-GlcNAc:betaGal beta-1, 3-N-acetylglucosaminyltransferase 6 NM_138706.4
Up-regulated genes after miR-10b-overexpression

GBGTI 52 Globoside alpha-1, 3-N-acetylgalactosaminyltransferase 1 NM_021996.5
FUTII 4.2 Fucosyltransferase 11 NM_173540.2
FUT2 32 Fucosyltransferase 2 NM_000511.5
GALNTI1 3 Polypeptide N-acetylgalactosaminyltransferase 11 NM_022087.3
GALNT3 3 Polypeptide N-acetylgalactosaminyltransferase 3 NM_004482.3
oGT 2.7 O-linked N-acetylglucosamine (GlcNAc) transferase NM_181672.2
MGAT2 2.1 Mannosyl (alpha-1, 6-)-glycoprotein beta-1, 2-N-acetylglucosaminyltransferase NM_002408.3
B4GALTS 1.8 beta-1, 4-Galactosyltransferase 5 NM_004776.3
GALNACT-2 1.7 Chondroitin sulfate N-acetylgalactosaminyltransferase 2 NM_018590.4
GALNT4 1.7 Polypeptide N-acetylgalactosaminyltransferase 4 NM_003774.4

GlycoWorkbench 2 % GlycomeDB # % 4 #i% J2 i

209 i R 0 155 L >5) 0 47 45 4 555 A

log, Relative expression
o —
o
]
]
]
]
L
]
(]
]
*
X
@
N

—6 *kk
NP IR

.3:\ o"\"o S 0?} < ({\)@fv \&\?’Sée

SRS & O

Fig. 2 Expression of HOXD10 and specific glycan-related
genes in miR-10b-overexpressed MCF10A
cells analyzed by qRT-PCR
log, Relative expression > 3/2 was upregulated and log, Relative

expression < 2/3 was down-regulated. (**P < 0.01; ***P <0.001).
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miR-10b [ AR e PSRk . iy B I 2] 1) o 1%
U 5 B LU E (intensity ratio) i3t 1T AH X € & 0 1 FF B
T0AS 5] 24 20 0% % (0 A0 X 58 B2 (3R 3), K ELId R IA
miR-10b {40 g 7 2% & B (hybrid type). -~ 7> &Y
(bisecting type). ‘7 ¥ M AL (fucosylated) FHE ¥ IR 14,
(sialylated)F1 & & 7 i = K 2 7 (triantennary type)fH
BERA R B BT, 1 H R BE 2 (high-mannose
type) Fl1 & A 1 i — K £k 71 (biantennary type) ff) AH X
TR
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Fig. 3 Alteration of N-glycans in miR-10b-overexpressed MCF10A cells detected by MALDI-TOF-MS
[J: GalNAc; B : GIcNAc; O:Gal; @ : NeuSAc; A : Fuc.

Table 3 Relative variation of different types of N-glycans in miR-10b-overexpressed MCF10A cells

MCF10A
Glycan type NC RLL0b
Hybrid 15.2% 13.0%
High-mannose 81.3% 79.7%
Complex 17.1% 20.3%
Complex-type glycans:
Biantennary 16.7% 8.3%
Triantennary 2.1% 4.1%
Tetra-antennary 2.5% 2.5%
Bisecting 3.2% 5.5%
Fucosylated 18.7% 20.3%
Sialylated 0 1.7%

2.3 %53 miR-10b B MCF10A ZHAE & O-#E 55 HY
iR

K FH AR SEBGTT R 1 2T B E B B (1) 42 O- B
i = 4 J7 9260 miR-10b 32 A ) MCF10A 41 g
O- WEEEFEAT T MR AT, FI WY BE 45 1 2 T Sk A
GlycoWorkbench 2% GlycomeDB # 4 £ 4 7 7 it

PEBE B IS L >4)FF AT 250 4 e FbRE (A 4),
LA B 36 MRER I O- FEEE, A BhA 20 1 5
T UG 55 i LY A (intensity ratio)#E4T T AH X € & 0T,
RO IEH KB F & F1996.0349.  2009.0301 £
2243.1404 23 LA, 1606.8299 Fl 2230.1452 i %
TE S).



2017; 44 (4)

E%, Z: miR-10b 3 MCF10A fMAR3RE N-#EHE R O-FEHERI 22

*343+

Relative intensity

NC
) o)
| o w8 :
1.5} Qp 2 Q : P ¢ 2o 0
L L] Qm E ¢ ? Y i,
S > 7794148 G ?‘i L Q P8
= % MoNa] 9835154 D L EF % Sh 1 *L'
2 L ¢ [M+Na] 1728.9266 N -
2 10t 736.554 31 L 10045429 I39LTI4L - 1606.8299 " g,y 2243.1404 23702038 500
g [M+Na]" | fo o el IhfNe] L 20090301 [MNal' [MeNa' "1y, g -
5 o o & . Py [M+Na] % T |
L oseaser !/ ! ! | : b
05l Dol el | e : : .
LY L 5 . ! .
¥ ¥ 'V ! I I J J. “, Y
OMMM | AJ. ) 1‘: L l!l '.a N 4 ...'. 1 .
500 750 1000 1250 1500 1750 2000 2250 2500
m/z
miR-10b
9 >0
. 3
| k-3 o) 1; Y Q
1.5 = & ’%_F apa " 1 ;; of ;,(i r
> Y ommass L ¢ s : - L(=4 ,
= pE [I\:I,+Na]' [MsNaJ' ! 1391.7141 1606.8299 - LH b
2 1365547 983.5154 [M+Na]* [M+Na] 2009.0301 2417229
= 554 ¢ 1004.5429 . | [Nl 2243.1404 2370.2038 [M+4Na]'
g 10r [M+Na]" - [M#NaJ' ' . 17289266 MeNal' [MaNa™
s | i ! o IMeHP : oy S |
0.5f {4 i : | | ‘ ; P
Ly s | : 1 | .
' . v ! o { ;
v ¥ : ! \ V
0 mnu .JJ. i J;Ju . Las ﬁA A A h I N
500 1000 1250 1500 1750 2000 2250 2500
m/z

Fig. 4 Alteration of O-glycans in miR-10b-overexpressed MCF10A cells detected by MALDI-TOF-MS
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Fig. 5 Relative intensity of different types of m/z in miR-10b-overexpressed MCF10A cells

(*P <0.05; **P <0.01; ***pP <0.001).
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Fig. 6 Altered expression of FUT8, MGAT3 and OGT in miR-10b-overexpressed MCF10A cells

(a) Western blotting analysis. (b) Coomassie blue staining. (c) Lectin blotting and immunoblotting analysis of correspond glycans (Nor: Contrrol; NC:

Negative control; M: Marker).
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Effect of N-glycan and O-glycan in miR-10b-overexpressed
Human Mammary Epithelial Cell MCF10A"

GUO Dong, GUO Jia, WU Yan-Li, GUAN Feng"”
(Key Laboratory of Carbohydrate Chemistry & Biotechnology Ministry of Education, Jiangnan University, Wuxi 214122, China)

Abstract Protein glycosylation is a common post-translation modification and plays important roles in regulation
of protein function. Especially, the abnormal glycosylation plays a critical role in the development and progression
of tumor and the metastasis of cancer cells. MiRNAs also play a key role in the development and progression of
cancer, but the mechanism how miRNAs affect on the biological functions and induce tumor malignant
transformation via glycosylation needs further illustrated. In this study, the expression of glycosyltransferases were
analyzed using glycan-related gene chip in miR-10b-overexpressed human normal mammary epithelial cells
MCFI10A. Then, the alteration of N-glycan and O-glycan was analyzed using the methods established in our
laboratory. The expression of glycosyltransferase gene Fut8, MGAT3 and OGT and corresponding glycans were
evaluated by qRT-PCR, Western blotting and lectin blotting. Taken together, our results provide the theoretical
basis of glycomics on the role of miR-10b in breast cancer.
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