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Effect of Transgenic Oncolytic Herpes Simplex Virus Vectors on Human Breast
Cancer and Its Stem Cells
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Abstract: [Objective]To investigate the efficacy of oncolytic herpes simplex virus (HSV) vector, G47A for the treatment of the
human breast cancer through the observation of cytotoxicity on human primary breast cancer cells and its stem cells in vitro.
[Methods] Human primary breast cancer cells and breast cancer stem cells from 6 breast invasive ductal carcinoma samples were
cultured and inoculated with G47A of two different multiplicities of infection (MOI), MOI=0.01 and MOI=0.1. The condition of cell
growth was observed every day. G47A contained the LacZ gene, and expression in infected cells was detected with X-gal
histochemistry. [Results] Tt was confirmed that G47A can multiply and disseminate in breast cancer cells with X-gal histochemistry.
G47A was cytotoxic for human primary breast cancer cells and breast cancer stem cells in vitro, but the cytotoxicity for human primary
breast cancer cells was stronger than its stem cells. X-gal staining of infected tumor cells in vitro illustrated the replication and spread
of the virus. In the MOI=0.01 group and 0.1 group, on the fourth day after infection, 91% and 96% human primary breast cancer cells
were killed, 43% and 78% human primary breast cancer stem cells were killed. In the MOI = 0.01 and MOI = 0.1 group, on the sixth
day after infection, the killing rates of human primary breast cancer cells were nearly 100% in both groups; the killing rates of human
primary breast cancer stem cells were 92% and 98% , respectively. [Conclusions] Oncolytic herpes simplex virus (HSV )vector G47A
was effective at killing human primary breast cancer cells and breast cancer stem cells in vitro. Breast cancer cells were more sensitive
to G47A than its stem cells.
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Fig.1 Pictures of human primary mammosphere and primary

mammosphere cells were analyzed by flow cytometry

A:Microscope image of primary mammospheres, x 100;B:Microscope
image of mammosphere adherent culture, x 100;C:The proportion of CD44*
CD24-%" expressing cells in suspension culture was 98.30% ;D The proportion
of CD44 *CD24 ~** cells in primary mammosphere adherent cultures was

95.97%

Fouru
oo

)]

B3 ANRKELAREREkE T AT
Fig.3 Stem cell features of human primary mammosphere
cells
A,B: Immunofluorescent staining of Oct4 (A) and Sox 2 (B)
expression in mammospheres, x200; C ; Expression of stem cell markers
sox2, mnanog and oct4 in mammosphere cells was determined by RT-

PCR. B-actin served as a control for total RNA
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Fig.2 Pictures of human primary breast cancer
cells in normal cultures and these cells were
analyzed by flow cytometry
A ; Microscope image of mammosphere adherent culture , x
100;B:The proportion of CD44*CD24 % of human primary

breast cancer cells in normal culture was 4.79%
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Fig.4 In vitro killing of human primary breast cancer
cells by G47A
human primary breast cancer cells in 6-well dishes were
infected with G47A at a MOI = 0.01 or 0.1, or Mock, and the
average number of cells from duplicate wells is plotted as the

percent in the mock wells
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Fig.5 X-gal staining of human primary breast cancer cells infected with G47A

Human primary breast cancer cells in 6-well dishes were infected with G47A at MOI = 0.01 or 0.1, or Mock, and cells stained with X-gal to

identify infected cells (blue),x 100
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Fig. 6 In vitro killing of human primary breast cancer
stem cells by G47A
Human primary breast cancer stem cells in 6 -well dishes were
infected with G47A at a MOI = 0.01 or 0.1, or Mock, and the average
number of cells from duplicate wells is plotted as the percent in the

mock wells

PITE bR S 7 2 A B 5546127 H Al-Hajj
25 N FL MR g 1 21 rh 3 BE ) ESA*CD44+CD24 " 4]
ML, XF CD44+CD24-" 40 oV BEAF 9% H 25 3
%, P KEoe 3R B FLIRE T 40 it 2 — A 3R
FRIC A CD44*CD24~" (4Rt H §i, Ml 40
1533 RS T A R AR R A | SR A

fit} 1( ALDHL) 73471 | SlERIAR 15 3% 2 5 9 T 20 it
WA priE Sl R SRR P = Wl e <90 i e e 1
HE— A B 25 IR 3R 7 7= A TR A (R R i)
Az FRATRH JC LT B BRI B TR R R
BT, (A A G CD44+CD24" &
K, AR E IER A RE 3k T A i R T AR i
sox2 octd il nanog , BT — 25 S RFASZ LG Hh 14 JLAC
BRI EAT TR Rk & 5 5 1 T4
i s A 3 % 77 R FR I, CD44+CD24- H (1] B
SRR, 6B T A ELA e R A o i
FIVEERE AL iR+ 4 e g Ak ke k.
MR Rk AT, B H AT O A IR T,
AT 20 P R e T g T A M AT TR R
Pisgs R EHIGIT ik ATE AR L8 h
L ZRIESE GATA X 1E & L R 40 35 A7 B 1 5l R 4
YEF o VIR B 2 — PSR Mg VT ik 12 A
PN T B LA B e R 1 7 e A0 B A
B AT 2K 200575 o ek £ P %) A R e i i
29 5 A VR 2R ERE L LR 08 T T Y b
TEIRYT TR R SR R R A S
S AMIEIRYT R, A UM e, O E L
JEHIE R HLORA R, X — XA a1



5 4 1 ZERAN . DRI P SR AT 2o 1 X A A L s 4 L % JE T 4t e g A T 431
Moaock MOT = 0.01 MOl =0.1
Dayl ‘ : L - s o == e
L E i K
Doy? B - Eraaeas % Bl -
.-_w:‘. o = "_.-" - -’_-- 6 ";;'.
e T . - - ;‘- - :- B o, o T = » T
Day3 i i ; P _:.' -‘-{4':.. W - e :::“ ‘-'__: '_"-;:_
Seis R . e
< S g s > A T -« 555 - AT gwix - s
R e %
Day4 - T - 2 2 - < -
e 5 T
=T . - -
e >
’ et -

B7 ANEKRILIRET AR G4TA J5 X-gal £

Fig.7 X-gal staining of human primary breast cancer stem cells infected with G47A

primary breast cancer stem cells in 6-well dishes were infected with G47A at MOI = 0.01 or 0.1, or Mock, and cells stained with X-gal to identify

infected cells (blue),x100
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