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RBE B M@ FAaTHE %G 3(AGR3) R A A AGR3 /9 SLRE M e % 483 AGR3 ESUIR A a0 6 & P a9 T 4k
i A AGR3 i R ik VAR M R iK 0912 95 A K, FE 293T tn i &5 A% 9% 2, 5 #) & 2 MDA-MB-231 Zm it 3R 43458 2 it
Fik AGR3 #amiak, B e TATD tmie % 3434 2 Ak AGR3 #9 48 fitk, i Western blot # A4 4n itk AGR3 9 & iA H
Do F) A 3G 7 S B A I 4l RO GY 3G 7 AR JE . 18T Transwell 523 2a ol £ 45 13 248 B, MTT 480 E R BIEE T 5-R 5%
W (5-FU) R A BE(PAC)AL L 48 h J& , ta Je ey & H oL, 85 R A8 € it A3k AGR3 #9 MDA-MB-231 %0 it % , 20 L 34 sl ik & 5B
e, E M IZ RN BIGIR [ 5-FU BT, G4 RETIRAIK, £ PAC R T , A FR3TRUZ, BT B ERL AGR3 #
T47D fafe % , bl e 34 5h ik B R F . 518 AGR3 69 R A 5 IUIMRE R e 38 si it 4 42 &k h 28 F EA X, 5 amfest 5-
FU #9808 L 2 B4R % | k5 2 st PAC #9480 R) 2 fi AR % .
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Study of the effects of AGR3 on breast cancer cell lines
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Abstract O bjective: To explore the function of AGR3 in breast cancer cell lines by screening the stable breast cancer cell line
expressing AGR3 protein or AGR3 —silenced breast cancer cell line. Methods: First lentiviral vector pCDH —p-3xflag—AGR3-HA and
pLVX—-ZsGreen—-shAGR3 were constructed, and then the breast cancer cell lines MDA-MB-231 and T47D were infected with lenvirus
collected from 293T cell for stable expression. The protein expression level of AGR3, cell survival ratio, migration and invasion were
detected by Western blot, proliferation assay and transwell assay, respectively. The cell viability was tested using the MTT colorimetric
method after 48 hours of exposure to 5-FU or PAC at different concentrations. Results: The cell line MDA-MB-231 with stable expression
of AGR3 significantly enhanced cell proliferation, migration and invasion abilities. Compared with control group, survival rate for AGR3
overexpression group cell was significantly decreased after the treatment of 5-FU; and the cell survival rate was increased after exposure to
PAC. AGR3 knockdown inhibited cell proliferation ability in the T47D cell line. Conclusion: Up-regulation of AGR3 gene expression may

significantly increase cell proliferation and metastasis, promote the sensitivity to 5-FU and inhibit the sensitivity of PAC.
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1.1 e fife 29X A]  AFUIWEAIHIER MDA-MB-
231.T47D I H 3&[E ATCC(American Type Culture Col—
lection), Jf4-IMLE (Hyclone A H]), 4HMIHREF7%E
(GIBCO 2~ H]) , B {5t % 7+ B(SRB)(Sigma A H] ),

I G0 B PERE I KR & (Promega 23 A] ), Tran—
swell /NZ (Corning 23 7] ), PU H JEAH & e L (MTT)

(Sigma 23 7] ), B EEME (polybrene) (Sigma 23 F] ) , 15
a2 (puromycin)(GIBCO AH]), i#fEEZR (Ge-

neticin ) ( Thermofisher /A F] ), PCR 5|9 H 48 K3k
RN A B a3 6 (TaKaRa 23 7)), BR 1 P9 1

fifi Nhel .BamH1 g 1 NEB A #], Fobi/NMERF &
(RIRAEYBHE (RO ABRA ) flag PR (GE K

Y ARABBRAT] ), AGR3 Pl (abcam A F] ).
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1.2.1 ZUfElEsE  MDA-MB-231 4l 2 & 10%
4= L35 ) DMEM 5538 , 47D 40 R FH & 15% 15
AV HY 1640 H55%, BT 5% CO, 1Y 37 CIER
BFesah.

122 HARR M E i FRIK AGR3 Bk LIFL
JRIEEANIE 2R T47D 1 cDNA WAL, I F PCR 24"
B A 3xflag FRZEAY AGR3 dwf F 41 (514 W3
1), FHBR PN VIS Nhel .BamH1 X538 551 LA K
TR 25 2R pCDH-CMV-MCS-EF1-Puro(pCDH )i
FE XY, I s il , alifh 5 i 7= k47 3% 4221
AL B DHSo B2 8578 E W, HeFh T EIA LB #5357
M, FEICR ORISR T LB MR SR 30179
e, FRICEORLR IR, DA T AR A H 2 G 5K R
pCDH-p-3xflag~AGR3-HA; [k AGR3 kLKt
SR (B 1), FIFREE NI EcoR1 .

BamH1 X} i k7 %5 2 /K pLVX ~ZsGreen—Neo 17 XL
), 5iR K51 W) B, Ak DHSo A2 2515
FH, AR EUTOR I B IE , 3815 pLVX ~ZsGreen—
shAGR3 JiThi

1.2.3 B EEAN AL 7E 10 em dish PEERTHN
U 293T M, FFEHAEINGEETF R 2 80%~90% T , 1%
H A BORL A2 Bk 1 AL E Bokr 2 4% e A 293T
F1 RRAEINFEIESR

Tab 1 Primer sequence information of plasmid construction

YN, 6~8 h i, 48 h W AESE IR LI T B L&,
3 000 t/min .0 5 min, B BT -80 CIRAAE
1.2.4  4IEAYIEYE  7F 3.5 em dish A2 30%~
40% M FLIRIER NN, R H RRdi s BEfS , 0% 5%
W, FAHINA 1 mL BT EERE SR 1 mL 648 4 199
U, LM 2 wL polybrene(10 mg/mL), 5 h J& 5 ek
TR o TR 48 h i, LRI R INA
puromycin (2 wg/mL)HEAT 2457 , B F 38 4 M R A
Geneticin(2 mg/mL) #7241 , 240 1 J& 5 RIw] T
1.2.5 Western blot £  FFEANMETFRW, A
PBS ik 3 WK, 71 PBS, ML 46 T vk I 246k 4
JEE T, DU B R I i, XTI E T SDS-
PAGE 75 HL YK , 55 BSR4 R I I, FH 5% 1
WEAS WA B 1 h, —$T 4 CHFF 1%, F TBST Bk
JE 3 YK, EFK 10 min, 2006 P EIEFF 50 min,
TBST W& 4 Y, 5K 10 min, FHRUELT NSO AE
RGHA TR

1.2.6  ATP Lk ARG S B 40 L3 T 24 £L
M, A 2 RICEEE/NT 10%, W5 2 RIFIHE:
W B 24 LA FE LR TR, LN 150 pL ] PBS
1:1 5 BRI A A G P AS 7 8 24 FLAROICT
FLIR_E 175 v/min £25% 5 min J5, BFFLANARS: A
1.5 mL B0, BEEOA KRR Py 2E 47 k]
LR 5 d,

1.2.7 SRB yERCINANMOIETE KA i s T 24 fL
M, EFLES 2 RICA /N 10%, W5 2 RIFIAR K
M, 15 24 FLB A 500 pL 4 CHIE 1) 10%[1)
TCA AW, ZEICE 5 min, BEHCA 4 CUKAH [E E
1 h, FH DDW #pk 5 0%, BT )5, A 0.4%1% SRB
Y G0 30 min, FH 1% LR bk 5 Uk, B+, i
A 10 mol/L ) Tris ¥R R, M E P H 564 nm
B A R, S S 5 do

1.2.8 YT FLSLE: (0] Transwell /NE FFENIA
200 pL JCIME ) DMEM BEAE R 3x10* P4, FE
JIA 600 WL & 5% 24F I35 9 DMEM $5 329, i &
T 5% CO, 1Y 37 CHEIRIEFA TR TR 16 h J5, i

EIE7ERN S190¥31

Forward primer—1
Reverse primer—1
Forward primer-2

Reverse primer—2

5'-GAGAGCTAGCGCCACCATGATGCTACACTCAGCT-3’
5'-TCTCGGATCCTTAAGCGTAATCTGGAACATCGTATGGGTACATTAGCTCTGACTGAATAAGTCTTAATGCTTT-3"
5'-GATCCGCCTTCACTTCAAAGAAGTCACTCGAGTGACTTCTTTGAAGTGAAGGCTTTTTG-3'
5'=AATTCAAAAAGCCTTCACTTCAAAGAAGTCACTCGAGTGACTTCTTTGAAGTGAAGGCG-3'

Forward primer—1 £l Reverse primer—1 435l 3R 4 ## pCDH-p-3xflag~AGR3-HA [ I N5 4 ; Forward primer—2 il Reverse primer—2 437l /%

FIHE pLVX—ZsGreen—shAGR3 1 R 75 4
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525 &

R A P A0 K Transwell /NEF 4%
M PFA A3 H 52 30 min, T 7 W 5% 2L i Jy 8
45 min, A DDW &% 3 WK, B R, B EIF 4.
1.2.9 {22850 [A] Transwell /NEE N AT
JCILYE ) DMEM 1% 229 2:1 B ECM 35 i i
35 ul, BT 37 CHEEMRE 1 h DL EHGE, m E=InmA
200 L 7 0.5% I 4= 1035 1) DMEM 1% 37 WY 5 2 19
1x10° NI, REAA 600 L & 10% 45 1L 1
DMEM 5553, HUE T8 5% CO, (1) 37 ClE 7
FETEESE 24 h JEEGH B G, T R R
1.2.10 MTT 3 K 41 il X 5-FU \PAC Tif 24 1) 5%
M) CKE AR L 2.5%10* AL S RN T 24 LA,
FRAIMIIG BE S, A 1R, 20 I 500 wL 249
¥k 1.10.102,10°.1.5x10* we/mL 4 5-FU $5 357K
B 500 WL Ak JE N 15.10%,10°,10%.5x10* ng/ml.
) PAC 553503537 48 h )5, A MTT (WEMR % ) 1%
W (5 mg/mL) , WEAH N ARSEME & 4 h, 55 R FLINTRA,
EFLANA 500 wL DMSO, 8 5¢7Z % 10 min, FMFL
I 150 L A A 96 FL, W 3 v, B 3
AL, PRI S A I ASCM 7 570 nm 57 K A0 I
JEHEH.

1.3 Gt Fad RASGIHRM SPSS19.0 #E474K
P oy, P2 2 8] FE R ¢ K, P<0.05 22 A
GitrE .

2 R

21 FAREGMEABEEZ  pCDH-p-3x
flag~AGR3-HA FE 4 ik (3xflag-AGR3-HA), &
Nhel .BamH1 #47 W U) I , Al SRAGH B 543 bp
F17 435 bp (1R B, EAT B HRBE 8 I F Tk Az T
SRR A B S U B (E 1A) R E M A
BO S AZIA pCDH th, BrkiAb s ;s pLV X -
ZsGreen—shAGR3 T 4H i $7 (ZsGreen—shAGR3), &
Xhol A TRV , ATAHE N 1346 bp 17 765 bp
() 7 By, AT B RE R E I H Dk e, 45 2R
Sl OB S U8 (E 1B), Bk EE ) .
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Fig 1 Recombinant plasmids confirmed by double enzyme digestion

2.2 Western blot #% B #9%& & ¢9 &8 ANFLIREE
MM FR MDA-MB-231 HIME MRl e fm , AR19FE
1 F Ik B 8 B 4 LK : Control \3xflag—AGR3 -
HA/MDA-MB-231, Western blot £ 4ii s & 1 H #)
BEHMRIBE, 250 WK flag 5 AGR3 Rl &8
f£ MDA-MB-231 4 HAs e ek (18 2) o AFLIRE
A ZR T47D At S, AR RRE RIS B
H & Y 40 JE AR : Control .shAGR3/T47D, Western
blot Z553 W7k AGR3 & FIAE T47D A PR E R
k(& 3),

Bok)
N\%”l’b\ IN\D P&’N\% o)
OSN\D N or AR
N ecd IS
e S8
flag C— ®—26KD
B_ actin | ——— 43 KD

2 Western blot #illl MDA-MB-231 #if %+ B E A KRE
Fig 2 The expression of AGR3 in MDA -MB -231 cell by Western
blot analysis
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B 3 Western blot #:illl T47D #if & HMEQMRIE
Fig 3 The expression of AGR3 in T47D cell by Western blot analysis

2.3 AGR3 it & A b am oG 75 48 /1 69 %"  ATP 5L
B5F1 SRB SEIGAGIN T AN 20 B 22 () 34 FE RE 1, ATP
SCEGZE IR AGR3 Fau o 3 38 1) AN i 25 34 A ok
FERE X IR LA i R R (& 4), 42 , AGR3 R @ Fe 3
IR R IG TR i AR (B 5), 2 R A St
X (P<0.05),SRB LI 255 ATP L4531 —3L,
FHH AGR3 FasE it £IAM AN R EE ) B &= T
XTHRZA AR 2 (18] 6), 25 55 Giit 278 L (P<0.01),

mm 3xflag-AGR3-HA/MDA-MB-231
B 3xflag—Vector/ MDA-MB-231

T
O—=NWhkUA

*P<0.01 s 1E]/d

4 ATP E#illid %% AGR3 Xt MDA-MB-231 fAR1&5EEE 14
i

Fig 4 Effect of AGR3 on MDA-MB-231 cell proliferation ability by
ATP assay
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Fig 5 Effect of AGR3 on T47D cell proliferation ability by ATP assay
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Fig 6 Effect of AGR3 on cell proliferation ability by SRB assay

2.4 AGR3 L FIAsTtmfaitss 1248 69%"A Tran—
swell /]NES SEH0 X 41 3R 13 B8 IR 28 B I AT T
R, 255 7R, AGR3 Ao i Fe k4l 5 ) B 20 440 i
MR s H B2 (K 7), 2R B 50T
7 X (P<0.001), %W AGR3 XF 41 i ()i A4 BE 11 B
AIRHER s ST R I 224 AH — 2012, AGR3 i
FEIRLH AN =220 A A B 3 m (& 8), 25 &+
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Fig 7 Effect of AGR3 on cell migration ability by Transwell assay

8 Transwell NEXBRAITFE AGRS WHAIEBZEE A MBI
Fig 8 Effect of AGR3 on cell invasion ability by Transwell assay

2.5 AGR3 if & A ¢ @ o b 5-FU . PAC 25 4 #% &
MEgFvh R MTT 35400 A R BE /Y 5-FU
o} PAC ZbFRANNG 48 h J5 , 40 A AFS 00 . MTT 2%
WR 24 5-FU JE M 10.10° pg/mL Bf ,AGR3 =3
TR 2R R A ETE 258 (R T X FRZ 41 (P<0.05, [#]
9),Y 5-FU ¥J¥ N 10° we/mL B, 7E05 FAHM 2 5l
3 (P<0.01, & 9), [RI A 1C50 {f 1 5 215 X Bt
HAML(P<0.05, 18 9), BEH] AGR3 it RiK )5, 4
X} 5-FU et En s 24 PAC #EE N 102.10° ng/mL
B, AHEE T PR AL 40, AGR3 e IR 2H 40 0 (1 77175
R E T (P<0.05, 8 10), [AlI 1C50 {1 W & 5
T X R4 20 e (P<0.05, K] 10), Ui Bl AGR3 if R ik
ZHANBIXT PAC AEE

B 3xflag-Vector/MDA-MB-231
B 3xflag-AGR3-HA/MDA-MB-231
- 1041302 pg/ml,

= 1C:36.78 pg/ml.
P=0.025
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Fig 9 The sensitivity changes in AGR3 over expression cell lines to
5-FU
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£ 40 P=0015
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F 201
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Fig 10 The sensitivity changes in AGR3 overexpression cell lines to
PAC
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