CHAPTER IV

RESULTS

41 Expression of noten receptors, mamvz, nesi, Notchl and cleaved Notchl in
HPV-positive cervical cancer cell lines

To examine MRNA Xpression 0f oten receptors, mamis a wesi N HPV-
positive cervical cancer cell lines, RT-PCR wes performed using specific priners for occn -
o mamis A nes GeNES. Inall cell lines tested, nnotent, nvotent, nmanm L @ nres:
viere clearly cetectable, Whereas nwotens Wes Uncetectable in all samples, Bxpression of
mnotent WES found in CaSki and SiHa, but not in HeLa Al cervical cancer cell lines
expressed at Ieast 0ne noten receptor, manmts 8 wes:, SUQQESting thet Notch signaling is
active inthese cervical cancer cell lines (Figure 4.1).

hNotchl, 280 bp

hNotch-2. 529 bp
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p-actin, 400 bp

Flgure 4.]. EXpreSSIOFB Of hNotch receptors, hMAMLI al”d hHesl |n HPV-pOSItIVG
cervical cancer cell lines, HeLa, CaSki and SiHa were analyzed by RT-PCR. e -a.cxin WaS Used
& loadiing control. RNA fromhuen T cell leukemia Jurkat was Usedl as a positive control,
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To determine whether HPV-positive cervical cancer cell lines express proteins of
Notch 1 andl active form of Notch 1 (cleaved Notch 1), estem blots using antibodies dlirected
against the intracellular comain of Notch and cleaved form of Notch1 (Vail744) were
performed. Inall cells tested inthis study, Notch 1 wes clearly detected, but at ciifferent levels,
whereas only CaSki expressed cetectable cleaved Notchl (Figure 4.2A and B)
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Figure 42 Expressions of Notchl and cleaved Notchl in HeLa, SiHa and CaSki,
Al cervical cancer cell lines were analyzed for Notchl and cleaved Notchl expression by
\estern blot. Antibodies specific for intraceliular Notchl dormain (A) and cleaved Notchl
(Val 1744) (B) were used, p-actin wes usedl &s loading control. ICN intracellular Notch;
NTM, intracellular Notch with transmenrane comain

42  Effects of DAPT treatment on Notchl and cleaved Notchl expression and
viability of HPV-positive cervical cancer cell lines

To examine the effects of suppression of Notch signaling on these cell lines, the
effect of DAPT treatrvent on Notchl and cleaved Notchl expression was first investigated by
Western blot. The inhibition of Notch signaling by DAPT treatment in CaSki resulted in
higher level of Notchl (Figure 4.34). This resuit ey be due to the accumulation of Notchl
protein on the cell surface as it is not processed by y-secretase when treated with DAPT, and
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IS consistent with previous studlies (SUMENJunee e« i, 2008). On the ather hand, this
phenormenon wes not observed in other two cell lines. When cleaved Notch 1 wes examined,
DAPT treatrrent conpletely abrogated the presence of this form of Notchl in CaSki,
Suggesting that DAPT treatient is effective in inhibiting y-secretase activity and processing
of Notchl (Figure. 4.3B).
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Figure 43 Expressions of Notchl and cleaved Noteh] in HeLa, CaSki and SiHa treated
with DAPT, DMSO or Ieft untreated for 4 days. Expression of Notch1 (A) and cleaved
Notchl (B) were analyzed by Western blot. Antiboclies specific for intracellular Notchl
domein and cleaved Notchl (Vail744) were used. P-actin wes used as loadiing cortrol,

Next, we treatad these cell fines with DAPT &t various concentrations for 4 days and
measured cell viability by MTT assay. As shown in Figure 44A-C, DAPT treatiment clid not
affect cell survival in any cell line tested. Therefore, our cbta confirmed thet Notchl is
commonly expressed in cervical cancer cells, but cell survival wes not compromised by
DAPT treatment. It is possible thet Notch signaling alore is not directly involved in
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requlating cell viahility in these cell fines. Treatment with 50 pM of DAPT was chosen for
further experimerts,
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Figure 44 The effect of DAPT treatment on viability of HPV-positive cervical cancer
cell lines. HelLa (A), CaSki (B) and SiHa (C) were treated with various concentrations of
DAPT, & indicated, for 4 days. Cell viability wes assayed by MTT method. The results
represent two inpendent experiments in triplicate and are shown in triplicatetSD.

43 Effects of DAPT treatment on expression f n otcni, Hest, mamv1, es, £7 a0

TP53

As DAPT treatment did not affect cell survival, we observed cellular morphology of
cells under inverted microscope (Hgure 45). Upon DAPT treaiment, CaSki- Showed
vacuolated features in cytoplasm (Figure 4.5F) but other two cell lines did not show any
changes. To examine the effect of DAPT treatment on gene expression in these cell lines,
quantitative real-time PCR analysis wes performed. There was no cifference in expression
level of e si, notent, mamLa, g6, £7 A Trss IN HeLAbetween treated and untreated cells
(Figure 4.64). In CaS, however, DAPT treatment led to significant decrease in nocn
exression, Whereas expression of vesi, mamcs A ress WEre increased, SnGe ves: 1S
one of the target genes of Notch signaling patiwey, failure to reduce <1 expression by
DAPT treatrrent in CaSki implies thet other Notch receptors or other undefined Notch
unrelated pethweys may oontrol + < expression in this cell line (Figure 4.68).  DAPT-
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treated SiH, expression 0w am L1 Wes significantly decreased (Figure 4.6C). Because there
Was no change in gene expressions in HeLa, further analysis of HeLa was not carried out. In

adloition, since the types of HPV in CaSki andl SiHawere reported to be of the same type, they
were used for further investiation in this studly

Cmtreated DMSO DAFT (50 ,uM)

Figured5  Cellular morphology of HPV-positive cervical cancer cell lines treated with
DAPT, DMSO or left urttreated for 4 days. A D, and Gshowed untreated HeLa, untreated
CaSki and untreated SiH, respectively. Panels B, E and Hshowed HeLa, CaSki and SiHa
upon DVSO treatient. Panels ¢, Fand 1showed HeLa, CaSki and SiHa upon DAPT
freatment.
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Figure 46 EXpressions Of niest, nnotent, nmamui, nress, HPVAYpe Bes awle,
and HPV type 16 and e + Upon treatrrent with DAPT. HeLa (A), CaSki (B) and SiHa (C)
cells were treated with DAPT and DIMSO for 4 days. mRNA expression wes examined by
Real-time PCR analysis. The results represent two indepencent experiments in triplicate and
are shown in triplicate » SD. p-acan WeS Used & loadling control, - » < 0.0 indicates
statistical significance.

44 Effects of DAPT treatment on cell cycle and cell proliferation

To determine the effects of DAPT treatent on the cell cycle progression, cell cycle
analysis wes performed. DAPT treatrrent in CaSki and SiHa for 4 days did not affect
distribution of cells in each phase of cell cycle, compared to the vehicle control treatient
(Figure 4.7). Cells in G2/M phese wes slightly decreased upon DAPT treatment but clid not
reach statistical significance. An adkitional investigation on the role of Notch signaling in
promoting proliferation of HPV-positive cervical cancer cells were examined by clonogenic
assay. When DAPT treatrrent was carried out in CaSki, the numer of colonies significantly
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increased to 120%as compared to DISO treatient, whereas no difference wes seenin SiHa
(Figure 48C).
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Figure 4.7 Cell cycle analysis in DAPT-treated CaSki and SiHa. CaSki (A) and SiHa (B)
cells were treated with DAPT (50 pM), DMSO, or left untreated for 4 days. Cell cycle
analysis was performed s described in materials and methods using FACS. Deta wes
andlyzed by Suvmit 50 software program The results represent two  incepencent
experiments,
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Figure 48 Clonogenic assay of HPV-positive cervical cancer cells in DAPT-treated,
CaSki (A) and SiHa (B) cells were treated with DIMSO (top panel) and DAPT (bottom parel)
for 4 days. The proliferation wes examined & described in materials and methods by
clonogenic assay (C). The results represent two incepencient experiments in triplicate and are
shown in triplicate- SD. - < 0.05 indlicates statistical significance.

Taken toggther, inhibition of Notch signaling by DAPT treatment resulted in
accumulation of Notchl, abrogation of cleaved Notchl and growth promotion in CaSki.
These studies provided evidences that Notch signaling is constitutively active inthis cell line
ot by itself may not sufficient in regulating cell survival in CaSki. In addlition, Notch
signaling may partially repress cell proliferation.
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45 Retroviral transoluction of CaSki with DNHMAMLL or control plasmid vector

MANLS are co-activators playing an essential role in requlating Notch-mediated
transcriptions by functioning as scaffold protein for transcriptional activation complex. DN-
MAMLL, a truncated form of MAMLL, harboring an Nterminal ICNCSL interaction domain
ot lacking a Gterminal TAD, wes used & a partNotch inhibitor at the stage of
transcriptional activation of target genes without affecting -secretease activity. CaSki wes
retrovirally transclucedl with retroviral vector herboring DNAVIAMLL (MSCV-Mam (12-74)-
EGHP) or control vector (MSCV-IRSE-GFP) to inhibit Notch signaling patiway. Because
these plasmids contained GFP as a marker for transdluction, transoliction efficiency wes
monitoredl by GFP expression. The percentage of GRP+in transduced-CaSki was quantitated
by FACS. As shown in Fgure 4.9, more than %% of GFP+ cells were found in cells
transouced with either plasmid (%% %% respectively). Therefore, these cells were used for
further experiments without sorting

46  Effects of DNNMAMLL on expression of notcni, Hes-1, mamL1, 6, £7 8N
ps3 INCaSKl

To determine the effects of DNMVIAMLL expression on CaSki, mRNA expressions of
Notchl and Notch target gene were examined by quantitative real-time PCR after 48 hr of
viral transduction. Expression of DN-MAMLL resuted in significantly decreased v i and
Notent EXOIESSIons, & compared to control MSCV-IRES-GFP (Figure 4.10). As expected,
inhibition of Notch signaling by DN-MAMLL ledl to decrease in w1 expression, suggesting
that Notch signaling wes effectively stppressed by overexpression of truncated MAMLL
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Figure 4.9 Bxpression of GFP or EGFP in CaSki transouced with MSCV-Mam (12-74)-
EGAP (DN-MAMLY) or control plasmid vector (MSCV-IRES-GFP). CaSki was transcuiced
with cortrol MSCV-IRES:GFP (A) or MSCV-Mam (12-74)-EGFP (B) and GFP+cells were
analyzed by FACS on day 2 post transouction. The results represent two- indepencent
experiments,
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Figure 4.10  Expressions ofhHesl, hNotchl, hMAMLI, hTP53, HPV type 16 E6and HPV
type 16 E7 in CaSki transduced with control MSCV-IRES-GFP or MSCV-Mam (12-74)-
EGFP. mRNA expression in these cells were analyzed on day 2 post transduction by real-time
PCR analysis. The results represent two independent experiments in triplicate and are shown
in triplicate + SD. ft-actin was used as loading control. * p < 0.05 indicates statistical

significance.

4.7 Effects of DN-MAML1 expression on cell viability in CaSki

The effects of DN-MAML1 expression on viabilty of CaSki by MTT assay was
performed at day 3 after transduction. Inhibition of Notch signaling by DN-MAML1 led to
statistic increase in the percentage of viable cells in CaSki at 114% (Figure 4.11). Therefore,

suppression o fNotch signaling by DN-MAML1 resulted in more viable cells in CaSki.
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Figure 4.11 Effect of DN-MAML1 on viability of CaSki. CaSki was transduced with
control MSCV-IRES-GFP or MSCV-Mam (12-74)~EGFP. Cell viability was assayed on day
3 post transduction by MTT assay as described previously. The results represent two
independent experiments in triplicate and are shown in triplicate+SD. * P < 0.05 indicates

statistical significance.

4.8 Effects of DN-MAML1 expression on cell cycle and cell proliferation of CaSki

To investigate the effects of DN-MAML1 expression on cell cycle progression, cell
cycle analysis on transduced-CaSki was carried out. As shown in Figure 4.12, there was no
difference in distribution ofcells in each cell cycle phase at day 2 after transduction between
control vector and MSCV-Mam (12-74)-EGFP. These results are consistent with phenotypes

obtained in DAPT treatment in the previous experiment.
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Figure 4.12 Effect of DN-MAML1 on cell cycle in CaSki. CaSki was transduced with
control MSCV-IRES-GFP or MSCV-Mam (12-74)-EGFP. Transduced cells were subjected to
cell cycle analysis on day 2 post transduction as described in materials and methods using

FACS. Acquired data was analyzed by Summit 5.0 software program. The results represent

two independent experiments.

To determine the effects of DN-MAML1 expression on cell proliferation, clonogenic
assay was carried out. The inhibition ofNotch signaling by DN-MAML1 led to promotion of
proliferation in CaSki, as numbers of colonies were significant increased to 148% (Figure
4.13D). This result is consistent with DAPT treatment in previous experiment. Interestingly,
transduced MSCV-Mam (12-74)-EGFP-CaSki cells formed smaller colonies, compared to
MSCV-IRES-GFP control cells (Figure 4.13A-C). These findings suggested that Notch

signaling plays a negative regulatory role in controlling cell proliferation in CaSki.



49

MSCV-IRES-GFP

o AR T e

%
MSCV-Mam (12-74)-GFP

Il $Sm& - 1\

MSCV-IRES-GFP

MSCV-Mam (12-74)-GFP




50

OMSCV-IRES-GFP

I 80 - IMSCV-Mwun rl2-74)-E GFP

CaSki

Figure 4.13 Clonogenic assay of CaSki transduced with DN-MAML1 vector or control
vector. CaSki was transduced with control MSCV-IRES-GFP (A) or MSCV-Mam (12-74)-
EGFP (B) and observation of GFP+ cells were performed on day 12 post transduction by
fluorescent microscope. The proliferation was examined by clonogenic assay as described in
materials and methods (C) and the obtained data was analyzed and shown in D. The results
represent two independent experiments in triplicate and are shown in triplicatexSD. *p <

0.05 indicates statistical significance.
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