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Abstract Objective To investigate the expression and significance of ALDHI in cancer stem cell — like characteristics in breast
cancer cell line MCF —7. Methods RNA lenti — virus particles targeting ALDH1 gene were transfected into MCF -7 cells. Subclones
with stable ALDH1 expression were selected by puromycin and named MCF — ALDH1 cells. The mRNA and protein expression of ALDH1
were detected by real — time quantitative PCR and Western blot tests. Cell differentiation, stem cell potential were observed by clone forma-
tion assay and suspension sphere — forming assay. The abilities of tumor — formation of cells were detected through inoculating the cells into
the nod mouse. To detect the drug - resistance ability of cells by MTT test. Results Compared to the MCF -7 cells, the expression of
mRNA and protein of ALDH1 by MCF - ALDHI1 cells were significantly increased. Clony forming numbers(128 £22) of the MCF - AL-
DHI1 cells was higher than controls(46 £15) (P <0.05), The proportion of sphere — initiating cells in MCF — ALDH1 and controls was
(16 £2)versus(8.0 1.5, P <0.05). The average tumor volume of MCF — ALDH1 was greater than controls( P <0.05). The drug re-
sistance index of MCF — ALDHI1 was higher than controls. Conclusion Experimental findings from this study showed that MCF -7 cells

highly expressing ALDH1 genes, with higher proliferation and differentiation, in vivo tumorigenicity and potential of stem cells. ALDH1

may be used as an target to cure breast cancer.

Key words ALDHI ;Breast cancer;Stem cell — like characteristics

o9 T 4 fd ( cancer stem cells) J2: fif 98 & 7 4 B
SN, R R R R R R R R 251
PN . ALDHI S L9 T 20 9 45 25 4k 2y
Fz—, 0L TSI T s R
ALDHI 75 40 Jifg A % w5 10 15 2, 76 40 10 P i 4k
LA R LR NADP + i v i, 5 5% BG 2
ORI A ST ik ALDHL B8 9% 7
P U FLIR I MCF - 7 40, %3 ALDHI {5 32 35 %t
FLIRIE MCF — 7 41 200 M 4 4 0 52 i, o 7L 988 19
BT RS T g

M

LSCB sy .4 R HEERR R 10 H, S0 R 3 i
A LS SCXK (51)2009 - 0015, 14 [ b 5t 48 BB
W R B A RS L MR 24 20, TG A 1F T
It

2. SEEG AL ¥ ALDHI ()7 51 $2 22 GenePharma
DT S AR BEAT IR B A . BT A AL-
DHI ik (21 CST A7), 51915 51 th 95 M 4 e
AR AT BR A BB R, 98O 5E B PCR R (b 5T R
Syt A MR A BRA T

3. g R E B 3k ALDHL [0 40 Ak - 43 o 52 5%
2 RN RE 2L, 2 36 41 (MCF — ALDHI ) fii A & ALDHI
918 975 2 , X BR 41 (MCF = 7) i A %5 B 18 55 2 .
4 MCF -7 41 il 3 fb i 5505 2 53 3 A 2] 12 fLr
B 2100, T A0 35 3130% ~ 40% Rl 4 I, 6 R 1R 2
Y 200, % I 5 0 T, b AR A B B IR
Weo INAKEE G B SR 12h SO R B B R
Wi, B5 R T2h JE A NS B K 0 0L Y R E K AL-
DH1 ) 40 it fo Xt iR 4t g

4. 56 & PCR & Western blot IE/ I ALDH1

[ 263k B MCF — ALDH1 K X BE 41 M, A Trizol 3% 4&
B4 RNA #5555 cDNA, PCR §" 3% ALDHI, | 5]
#1.5' = CTTCTTCCTTGAACCCCATGC -3' ; FiiEs |4«
5" = AGGAGTGCCTGTAAGTGGGG - 3', =4 118bp,
B —actin N Z, FE5IH:5 - CCTAGAAGCATTT-
GCGGTGG -3"; R84 :5' - GAGCTACGAGCTGCCT-
GACG -3', 7= ¥} 220bp, HUMCF - ALDH1 J% %}
HECZ f 2 B8 38 B, >R BCA 3R & 45 1 ¥k JF
BHEAEAWMBERIEHKE,12% SDS - PAGE #
VK 2h, BB 1. Sh e B fS R 5 % G W A £ A Lh,
AR BT A ALDHI i {k 4°C % 7 i %, TBST ¥k %
JEILESUR P E Lh, 85 % B 5%, 1] GADPH
HNZ,

5. 40 ve BT RS B < o R B K BT MCF ~
ALDHT Jexof B 4t B i A6 145, LR AL 500 DRI AE 6
AR, &3 AL, WiFR2 MAR, LR EM
PBS ¥ 2 K, A Z R H EE[E E 15min, 0. 2% 45 & %
s, 0. 5h, 314 > 50 >4 i 1 v BE AL

6. B VF L BR SC 5 < 8 MCF — ALDH1 2 %) A 44 fifg
DL AL 200 A 4EFRAEARFG BT 6 LA, % 3 A~ AL,
F DMEM/F12 ¢ IfiL 7% 3% 32 3% (%% EGF 10ng/ml, bFGF
20ng/ml B27 4§ ) K57 2 Ji , M HAE > 50wm 1) &
BRIREC, S S ALET , SRE1(E .

7. BRI AR BB R B 57 : 43 S MCF - ALDHI
AT HR A0 2, A SRR B T 4R 1 x 10° A4, 4
A5 HBR, TR AN mIE, B2 KARERR,
WL H IR B (] R AR A R O, 4 T S i AR BRUBOR
SRR AR

8. MTT il ¢ MCF — ALDHI Tiif 25 45 %% : 5+
MCF — ALDH1 F1% B8 40 it 20 , O $ioA= K 9 40 i 4 <

- 69 -



J Med Res,Jun 2018 ,Vol.47 No.6

10° A~/4L, $:Fh 51 96 FLAR , % 3 A~ fL,24h J5 B 4%
A AN R A B SR AZ I WA S - FU B35 R 4, A
2y s JXF IR, 48h J5 A MTT, il %€ 490nm &b [y W
YEEH (A) , 34+ GraphPad Primer 5 %8 2 5 #11 #
ICS() ,ﬂﬁ‘j‘%*lﬁsﬁ( RI) = ICSO(MCF—ALDIU)/ ICSO(MCF—H o

9. Gi ity i A B 1 1T SPSS 17.0 B {2
HAFAT G50 BT, T BB A B £ R 2E (v £ 5)
FOR WYL FLE R o K, DL P <0.05 A ERH
giite e X

& R

1. &%k ALDHI 940 ig ¥k MCF - ALDH1 ) #
S E i PCR G5 1 B R, 5 R A 41 i AH
It ,MCF — ALDHI 4t ALDHI K 7F mRNA K3
KWL T, X R 2 5 DL B, B R A SR
Y (P <0.05), Western blot 325 & 2, MCF -
ALDHI 4 ffi ALDH1 FikW] W5R, 2 R AR5
X (P<0.05),

=)

}Q 44 EIMCF-ALDHI _I_

S

';—-{ 34 mﬁﬁﬁ %

£ '-WEW e

2 2

z S

8 11 35

— e

< | | A,
0 o

E1 ALDHI1 7£ mRNA 7K E R IE
5 MCF -7 [§, " P<0.05

O MCF-7

ALDH1 E3MCF-ALDHI

GADPH

R

ALDHIFYAARX 5
(3]
R RReReaaaaty
e
AR

L]
0 T

2 ALDH1 ZZEAKFHFRIE
5 MCF -7 W4, * P<0.05

2. Y v B TR B S 3 < 5 0] B4 A0 i BE A, R IR
HFCRERCH 46 £15 4~ ,MCF - ALDHI 2 Jifd 52 F& JE B
BHN 128 222 A~ £, 25 AH G i 8 X
(¢+=12.4,P<0.05) , 30L& 3,

3. VERUERS S X AN R IE Bk 8.0 £ 1.5
A~ ,MCF - ALDHI # i 2 77 Bk E H W B3 2, 4
16 2 4, R G G258 X (1=9.28,P <0.05) , 3
UL 4,

4. FEAE IR MR BB 1) o 37« v A A U R AN e A

.70 -

MCF-7 MCF-ALDHI
1507 3 MCF-7
€5 MCF-ALDHI1 o a e
& 1004
il
.Eg !
§ - S
—— e
o)
ooz e
0

3 HEREEAXR
5 MCF -7 [b#g, " P <0.05

MCF-7(x40)

409 OMCF-7
E8 MCF-ALDHI

1
(=]
1

AN TERERL
8

._.
(=]
1

=]

B4 BFMBKIE
5 MCF -7 F#, * P <0.05

T4 4 BB, MCF -7 4is 28 A 3 H#t Bl 5,
MCF — ALDH1 47 5 FUSURE, 84 P B & K T MCF -7
4, ERAGFE L (1=8.65, P<0.05) £ L% 1,

2051 AR (H) FAR (em®)
Xif B 41 3 0.68 £0.30
SEI AL 5 1.32+£0.58 "

XA, T P <0.05

5. MTT K MCF — ALDH1 41 g %} k37 259 1
BB MCF — ALDH1 X} U4 | 8 42 B (7 i 24 1 B
T Rk 2,



B2 20184E6 4 E478H 6

e B

%2 MCF -7 K MCF - ALDH1 3 R [F#n

I1Csp (pg/ml)

Y RIUE

2 RI
&0 MCF -7 MCF - ALDHI1
%A 0.32 +0.05 3.52 +0.68 10.47
LR 0.41 £0.12 2.24 £0.43 5.57
5-FU 1.56 £0.56 2.50 £0.24 1.59
15 it

i 9ed 20 21 R AE AR — /N T 20 I R AL 7 20 i
FR I A i ged 40 Y ( cancer stem cell, CSC) , 2 fifrygd 20
2 ELA JC R4 58 9 R 1O 20 MR, B o L 2, B
A B RE ) IF AR AR S B IR A0 L 2 R A2
AT ALY

H AT T 200 A 2 5 N o3 B A B AN i
T A BR 35 W, 5L R JE 1Y iR bR S A CD44 . CD90
ALDHI1 4% ALDHI1 J& T ALDHs J&[H 5% , 76 40
f BT Rk Tl G AR A I B RS 5 AN R AR K Ry
1k, ALDH1 7£ Z P 41 2025 R A9 b 9 T 20 Jf = %
PR A LR L O S A 2 g E
PR ESE T ALDHI 72 il A= ) 2747 b R4
R

AR S ST 1Y) L MR R AN I AR R 28 ALDHL, 5¢
Yt EH PCR Fll Western blot 345 R i /5, ALHD1 7£
mRNA FIE HK R R B R TS, 22 R A gt
BEX(P<0.05), 40 ] LA T 5 258 %, MCF -7
Fr ik ALDHL J5 , seBEIE LS 6 87 LBk S 56 L K
HRBURS MR S 06 R, TE AR N BUH R SR, MCF . — AL-
DHI1 20 1 i) 52 B T2 S RE 7\ ik 38 2 Ji g 4 1 B
v, VAl E FR ik ALDHI #) MCF -7 41 il HA T 44
A R, R PR R R R KA SF A AR K T

R R B % 00 s HEY 20 Bk, T B i B9 598
40 i BR = F2 1k ALDHI 20 Ji 205 1 A B o s, 55 AR 5
B iy 4R —30

L R S R O T
SEUURF SRS, ALDHT 75 B 5L g 41 0% 40 i & o
WAy ik, ALDHL FH % 40 g bE 9 1% 40 s 58 5 AT Ak o7
BT e BURE . ASLI AT T ik ALDHI 3L
g 40 ML MCF =7 XF A AR S S5 - FU BT 24
P e BN I 3 MR B 55 A2 T T 24 14 it 25 1k W e 0
i, B WY ALDHIL 120 i i) i 245 0 A0 OC , AL A 7 T I
Ji E— 0 i S B EAT IR

i 96 1 400 PR R 5 SO0 1 N 2 M A2 O L 2
T BB o 25 ) MR R0 7 SRS (19 3 28 H A, B 5T
9 T A AR OC A b A I R Th BB W B Z5 BT

., Landen

ik, 21k ALDHI 2L MCF -7 40 i 1 40 i 4¢
VRSG5 AR 3G, ALDHT AT 88 18 ZL I 16 97 1Y
— A
£ % 3Lk

1  Rakha EA, Green AR. Molecular classification of breast cancer: what

the pathologist needs to know[ J]. Pathology, 2017,49(2) 111 -

119
2 XUHTW AR A FUE T AR S i IR R [T,

HERFZRE ,2014 ,43(4) ; 282 -284

3 Bednarz — Knoll N, Nastaly P, Zaczek A, et al. Stromal expression of
ALDHI in human breast carcinomas indicates reduced tumor progres-
sion [ J]. Oncotarget, 2015,6(29) :26789 - 26803

4 Tajima H, Makino I, Ohbatake Y, et al Neoadjuvant chemotherapy
for pancreatic cancer: Effects on cancer tissue and novel perspectives
[J]. Oncol Lett, 2017,13(6) :3975 - 3981

5 Zhou L, Yu L, Zhu B, Wu S, et al. Metastasis — associated in colon
cancer — 1 and aldehyde dehydrogenase 1 are metastatic and prognostic
biomarker for non — small cell lung cancer[ J]. BMC Cancer, 2016,
16(1) :876

6 Obayashi S, Horiguchi J, Higuchi T, et al. Stathminl expression is
associated with aggressive phenotypes and cancer stem cell marker ex-
pression in breast cancer patients[ J]. Int J Oncol, 2017, 51(3):
781 - 790

7  Weigand A, Boos AM, Tasbihi K, et al. Selective isolation and char-
acterization of primary cells from normal breast and tumors reveal plas-
ticity of adipose derived stem cells[ J]. Breast Cancer Res, 2016,18
(1):32

8  Gauck D, Keil S, Niggemann B, et al. See comment in PubMed Com-
mons belowHybrid clone cells derived from human breast epithelial
cells and human breast cancer cells exhibit properties of cancer stem/
initiating cells[ J]. BMC Cancer, 2017,17(1) ;515

9 Al - Dhfyan A, Alhoshani A, Korashy HM. Aryl hydrocarbon recep-
tor/cytochrome P450 1Al pathway mediates breast cancer stem cell-
sexpansion through PTEN inhibition and B — Catenin and Akt activa-
tion[ J]. Mol Cancer, 2017,6(1) ;14

10 Yu S, Fourman MS, Mahjoub A. Lung cells support osteosarcoma cell
migration and survival[ J]. BMC Cancer, 2017,17(1) :78

11 He M, Wang D, Zou D, Wang C. Re - purposing of curcumin as an
anti — metastatic agent for the treatment of epithelial ovarian cancer: in
vitro model using cancer stem cell enriched ovarian cancer spheroids
[J]. Oncotarget, 2016,7(52) :86374 — 86387

12 gk, dkan, 55, 4F. ik ALDHL X B 88 HEY 20 Mk T
R TR R [ )] S5 B2 2% 35,2016,32(5) :392 - 395

13 Kulsum S, Sudheendra HV, Pandian R, et al. Cancer stem cell me-
diated acquired chemoresistance in head and neck cancer can be abro-
gated by aldehyde dehydrogenasel Al inhibition [ J]. Mol Carcinog,
2017,56(2) :694 - 711

14 Landen CN, Goodman B, Katre AA, et al. Targeting aldehyde dehy-
drogenase cancer stem cells in ovarian cancer[ J]. Mol Cancer Ther,
2010,9(12) :3186 -3199

(W H 31 :2017 - 08 —13)
(f& 18] H 31 :2017 =09 -20)

<71 -



