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Abstract 34 

A combination of the BCL-2 inhibitors ABT-263 and A-1210477 inhibited cell proliferation 35 

in the HeLa, C33A, SiHa and CaSki human cervical cancer cell lines. Drug sensitivity was 36 

initially tested using 2-dimensional (2D) cell culture models. As ABT-263 binds to both BCL-37 

2 and BCL-XL at high affinity, it was unclear whether the synergism of the drug combination 38 

was driven either by singly inhibiting BCL-2 or BCL-XL, or inhibition of both. Therefore, we 39 

used the BCL-2 selective inhibitor ABT-199 and the BCL-XL selective inhibitor A1331852 to 40 

resolved the individual antitumor activities of ABT-263 into BCL-2 and BCL-XL dependent 41 

mechanisms. A-1210477 was substituted with the orally bioavailable S63845. The SiHa, C33A 42 

and CaSki cell lines were resistant to single agent treatment of all three drugs, suggesting that 43 

none of these anti-apoptotic proteins singly mediate survival of the cells. HeLa cells were 44 

resistant to single agent treatment of ABT-199 and A1331852 but were sensitive to S63845 45 

indicating that they depend on MCL-1 for survival. Co-inhibition of BCL-XL and MCL-1 with 46 

A1331852 and S63845 significantly inhibited cell proliferation of all four cell lines. Similar 47 

data were obtained with 3-dimensional spheroid cell culture models generated from two 48 

cervical cancer cell lines in vitro. Treatment with a combination of A1331852 and S63845 49 

resulted in inhibition of growth and invasion of the 3D spheroids. Co-inhibition of BCL-2 and 50 

MCL-1 with ABT-199 and S63845, also inhibited cell proliferation of all cancer cell lines, 51 

except SiHa. However, the effect of the combination was not as pronounced as combination of 52 

A1331852 and S63845. Collectively, our data demonstrate that the combination of MCL-1-53 

selective inhibitors with either selective inhibitors of either BCL-XL or BCL-2 may be 54 

potentially useful as treatment strategies for the management of cervical cancer. 55 

 56 

Keywords: Cervical cancer, BCL-2 selective inhibitors, A1331852, ABT-199, S63845, 57 
apoptosis 58 
 59 

.CC-BY-NC-ND 4.0 International licenseavailable under a
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (whichthis version posted October 30, 2019. ; https://doi.org/10.1101/824649doi: bioRxiv preprint 

https://doi.org/10.1101/824649
http://creativecommons.org/licenses/by-nc-nd/4.0/


 

1. Introduction 60 

The BCL-2 family proteins are crucial regulators of the intrinsic apoptosis pathway. 61 

These proteins can be divided into pro-apoptotic and anti-apoptotic proteins and have one to 62 

four BCL-2 homology motifs (BH1-BH4). The anti-apoptotic multidomain (BH1-BH4) 63 

members namely BCL-2, BCL-XL, BCL-w, BFL-1/A1 and MCL-1 function to counteract the 64 

pore-forming activity of the pro-apoptotic multidomain proteins (BH1-BH4), BAX and BAK 65 

which permeabilize the mitochondria outer membrane. Following various stress signals, the 66 

BH3-only proteins either neutralize the anti-apoptotic proteins or directly activate effector 67 

proteins BAX and BAK which will eventually lead to apoptosis in cells [1, 2].  68 

One strategy that cancer cells employ to evade apoptosis, triggered by oncogenesis or 69 

drug treatment is via overexpressing the BCL-2 anti-apoptotic proteins [3]. Hence, treatment 70 

that is effective in activating pro-death signaling either by upregulating pro-apoptotic protein 71 

BIM or effector proteins BAX or BAX are inefficient as cancer cells can survive the cytotoxic 72 

insult by sequestering pro-apoptotic proteins with anti-apoptotic proteins [4]. Cellular anti-73 

apoptotic mechanisms can also be suppressed by BCL-2 selective inhibitors [4], which mimic 74 

the action of certain BH3-only proteins. For example, ABT-263 (Navitoclax) mimics the BH3-75 

only protein BAD which selectively inhibits BCL-2, BCL-XL and BCL-w [5]. ABT-263 has 76 

also demonstrated anti-tumor activity in lymphoid malignancies in clinical studies, but induced 77 

dose-dependent thrombocytopenia as a consequence of inhibiting BCL-XL [6, 7]. This toxicity 78 

prompted the development of the BCL-2 selective inhibitor ABT-199/venetoclax [8]. 79 

Venetoclax was approved by FDA for the treatment of chronic lymphocytic leukemia (CLL) 80 

[9] but has shown activity in other cancers such as acute myeloid leukemia (AML) [10] and T-81 

cell acute lymphoblastic leukemia (T-ALL) in combination with the MCL-1 selective inhibitor 82 

S63845 [11]. In order to determine the contribution of BCL-XL for survival of cancer cells, a 83 
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number of specific BCL-XL inhibitors such as WEHI-539 [12], A1331852 and A1155463 [13] 84 

have been developed.  85 

In this present study, ABT-199 and A1331852 [13] were used experimentally to 86 

investigate the contributions of BCL-2 and BCL-XL in mediating cervical cancer cell survival.  87 

In order to study the role of MCL-1 for cell survival, S63845, a small molecule inhibitor of 88 

MCL-1 was employed. S63845 was reported to demonstrate higher affinity towards MCL-1 89 

(Ki < 1.2nM) compared to A-1210477 (Ki = 28 nM). In addition, S63845 was 1000-fold more 90 

potent in killing (MCL-1 dependent) H929 cells compared to A-1210477 [14], and its use 91 

therefore would be more appropriate in helping delineate its role in cervical cancer cell 92 

survival. 93 

Four cervical cancer cell lines C33A, SiHa, HeLa and CaSki were subjected to single 94 

agent treatment of ABT-199, A1331852 and S3845. The cells were also tested with 95 

combinations of A1331852/S63845 and ABT-199/S63845 in monolayer (2D) culture and in 3-96 

dimensional (3D) spheroids, which provide a microenvironment closer to tumours in vivo [15]. 97 

 98 

2. Material and Methods 99 

2.1 Drugs and Cell Lines  100 

ABT-199, A1331852 and S63845 (MedChemExpress, NJ, USA) were dissolved in dimethyl 101 

sulfoxide (DMSO) at a stock concentration of 10 mM. All four cell lines were purchased from 102 

the American Type Culture Collection (Manassas, VA, USA), and maintained in culture as 103 

described previously [16].  104 

 105 

2.2 Drug sensitivity assay 106 

Drug sensitivity assays were performed as described previously [17]. Cells were first subjected 107 

to ABT-199, A1331852 and S63845 treatment alone or in combination for 72 hours. Sensitivity 108 
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of cells to drug combinations was measured by testing a fixed concentration of S63845 with 109 

increasing concentrations of either A1331852 or ABT-199. Cell proliferation was quantified 110 

by fluorescence using SYBR Green as described previously [16]. All drug sensitivity assays 111 

were conducted four times (n = 4) and average IC50 values were calculated from the 112 

experimental data. 113 

 114 

2.3 Three-dimensional spheroids 115 

Approximately 5000 cells (2.5 x 104 cells/ml) cells were seeded in an Ultra-Low Attachment 116 

(ULA) 96-well U bottom-plate (Corning, NY, USA). Plates containing the cells were 117 

centrifuged at 1200 rpm for 2 minutes. Plates were incubated at 370C, 95% O2, 5% CO2 for 72 118 

hours. After 72 hours, 3D spheroids were embedded into collagen mix [18]. Spheroids were 119 

treated with A1331852, ABT-199 and S63845, alone and in combination for 72 hours. 120 

Spheroid growth and invasion were photographed every 24 hours using a Nikon C2+ inverted 121 

confocal microscope. Upon termination of the assay, live-dead staining of spheroids was 122 

conducted as described in [19]. Images were taken using a Nikon-300 inverted fluorescence 123 

microscope.   124 

 125 
3. Results 126 

3.1 Selective BCL-2 inhibitors resolve the individual contributions of anti-apoptotic proteins 127 
BCL-2, BCL-XL and MCL-1 for cervical cancer cell lines survival 128 
 129 

HeLa cells were resistant to single agent treatment with A1331852 (Fig. 1a & Table S1) and 130 

ABT-199 (Fig. 1b & Table S1) but sensitive to single agent treatment with S63845 (Fig. 1c & 131 

Table S1). C33A (Fig. 1a-c & Table S1), and SiHa (Fig. 1a-c & Table S1) cells were resistant 132 

to single agent treatment with all three BCL-2 selective inhibitors. CaSki cells were slightly 133 

sensitive to A1331852 (Fig. 1a & Table S1), but were resistant to single agent ABT-199 (Fig. 134 

1b & Table S1) and S63845 (Fig. 1c & Table S1). Although slightly sensitive to A1331852, it 135 
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appears that co-inhibition of other anti-apoptotic proteins are necessary for more effective 136 

killing of the CaSki cells. 137 

 Collectively, these data suggest that insensitivity of HeLa cells to single agent treatment 138 

of ABT-199 and A1331852 shows that they depend on MCL-1 for survival, as the cells were 139 

susceptible to single agent treatment of S63845. Insensitivity of the other cell lines to all three 140 

BCL-2 selective drugs used as monotherapy suggest that the cells are resistant to apoptosis due 141 

to the need to target multiple pro-survival proteins rather than just one. These data also suggest 142 

that other death mechanisms and pathways may be responsible for apoptotic death mechanisms 143 

in these cells. For example, it has been demonstrated that there are non-caspase dependent cell 144 

death mechanisms that are dependent on the cathepsins [20].  145 

 146 

3.2 Substantial inhibition of cell proliferation driven by co-inhibition of BCL-XL and  147 
MCL-1  148 
 149 
As HeLa cells were sensitive to single agent S63845 (Fig. 1c & Table S1), we tested the 150 

sensitivity of HeLa to fixed doses of S6835 (doses below 1 µM) with increasing concentrations 151 

of either A1331852 or ABT-199. 152 

 HeLa cells were treated with either a fixed dose of 0.25 µM or 0.5 µM S63845 and 153 

increasing concentrations of A1331852 (0 - 32 µM). At a concentration of 0.25 µM S63845, 154 

the dose-response curve substantially moved to the left (Fig. 2a). 0.25 µM S63845 sensitized 155 

HeLa cells to A1331852 by 44-fold (Table S2). Similar data were obtained when the 156 

concentration of S63845 was increased to 0.5 µM (Fig. 2a & Table S2). In C33A cells, the 157 

presence of 0.5 µM S63845, shifted the dose-dependent curve substantially to the left (Fig. 2B 158 

& Table S2) and sensitized the cells to A1331852 close to 100-fold (Table S2). Addition of 1 159 

µM and 2 µM S63845 (Fig. 2b & Table S2) resulted in similar data. Comparably, in the 160 

presence of 0.5 µM S63845 (Fig. 2c), SiHa cells were sensitized to A1331852 by 100-fold 161 

(Table S2).  Similar data were obtained in SiHa cells when the concentration of S63845 was 162 
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increased to 1 µM and 2 µM (Fig. 2c & Table S2). In CaSki cells, combination with S63845 163 

sensitised the cells to A1331852 for all concentrations tested (Fig. 2d & Table S2) indicating 164 

that co-inhibition with MCL-1, enhances cell killing compared to inhibition of BCL-XL alone. 165 

The CI values obtained for combination of A1331852 and S63845 exhibited synergism at 166 

several concentrations for all four cervical cancer cell lines (Table S3). 167 

 168 

3.3 S63845 sensitized 3-dimensional (3D) spheroids generated from cervical cancer cell lines 169 
to A1331852 but not to ABT-199 170 
 171 

S63845 and A1331852 used as single agents had less effect on the growth and invasion of the 172 

spheroids except at 1 µM of S63845 (Fig. 3 – see yellow box) and 1 µM of A1331852 (Fig. 3 173 

– see green box), there was a noticeable decrease in viability in the periphery of the spheroids. 174 

When combined, in the presence of 1 µM of S63845, there was obvious sensitization of the 175 

spheroids to A1331852. This manifested as reduced spheroid growth and invasion (Fig. 3 – see 176 

the column in red). Taken together, the synergistic effect of the drug combination on growth 177 

and invasion of the spheroids was similar to the cytotoxicity curves obtained for the 2D cultures 178 

(Fig. 2a – c). Similar data were obtained when the drug combination was tested on 3D spheroids 179 

generated from SiHa cells. S63845 at 2 µM was able to sensitize the spheroids to A1331852, 180 

reflected in dose-dependent inhibition of spheroid growth and invasion. Similarly, A1331852 181 

at 2 µM was able to sensitize the spheroids to S63845 (Fig. S1). Taken together, the effect of 182 

combination of A1331852/S63845 observed in the spheroid model was consistent with the 183 

monolayer culture data, suggesting that this drug combination may be effective in vivo.  184 

S63845 only modestly sensitised HeLa cells to ABT-199 in monolayer culture (Fig. 185 

2a). The combination (ABT-199/S63845) however, had minimal effect on the growth and 186 

invasion of the 3D HeLa spheroids even at the highest combination concentration used, 187 

indicating higher combination concentrations may be required to inhibit growth and invasion 188 

of the spheroids (Fig. S2).  189 
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3.4 Cervical cancer cell lines were sensitive to co-inhibition of BCL-2 and MCL-1 190 

In HeLa cells, 0.25 µM S63845 shifted the dose-response curve to the left (Fig. 4a) sensitizing 191 

the cells to ABT-199 by 6-fold (Table S4). An increase in concentration of S63845 to 0.5 µM, 192 

resulted in a significant shift of the dose-response curve to the left (Fig. 4a) and the cells were 193 

sensitized to ABT-199 by 13-fold (Table S4). 194 

The drug interaction analyses demonstrated that combination of ABT-199 with 0.25 195 

µM of S63845 could not be determined.  At the concentrations tested, the poor efficacy of the 196 

combination treatment, meant that we were unable to conduct drug interaction analyses (Table 197 

S5). Concentrations of ABT-199 > 1 µM combined with 0.25 µM S63845 were antagonistic 198 

(Table S5). The combination of S63845 only resulted in synergism at 0.5 µM S63845 199 

combined with concentrations of ABT-199  > 1 µM (Table S5). The words “antagonism”, and 200 

“synergism” refer to the overall effect on cell proliferation and are not in any way meant to 201 

infer the properties of a classical pharmacological ligand that is an antagonist (in relation for 202 

example to a cell surface receptor and agonists/antagonists) pharmacological sense. 203 

At 0.5 µM S63845, C33A cells were sensitized to ABT-199 by 22-fold (Fig. 4b & Table 204 

S4). The sensitization increased to > 40-fold at a concentration of 1 µM S63845 and 2 µM of 205 

S63845 (Fig. 4b & Table S4) and drug interaction analyses demonstrated strong synergism at 206 

multiple doses of S63845 and ABT-199 (Table S5).  207 

In SiHa cells, S63845 at 0.5 µM (Fig. 4c & Table S4) and 1 µM (Fig. 4c) only sensitized 208 

SiHa cells to ABT-199 by 2-fold (Table S4). This sensitization only increased to 3-fold (Table 209 

S4) when the concentration of S63845 was increased to 2 µM (Fig. 4c).  210 

Combination with 0.5 µM of S63845 modestly sensitised the CaSki cells to ABT-199 211 

by 6-fold (Fig. 4d & Table S4). The fold-sensitisation increased (14 - fold), when concentration 212 

of S63845 was increased to 1 µM and 2 µM (Fig. 4d & Table S4). Drug interaction analyses 213 

indicated that the drug combinations demonstrated strong synergism at several concentrations 214 

.CC-BY-NC-ND 4.0 International licenseavailable under a
was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (whichthis version posted October 30, 2019. ; https://doi.org/10.1101/824649doi: bioRxiv preprint 

https://doi.org/10.1101/824649
http://creativecommons.org/licenses/by-nc-nd/4.0/


 

of S63845 and ABT-199 (Table S5). Collectively, the findings demonstrate that inhibition of 215 

either BCL-2 or BCL-XL alone is not adequate to kill the CaSki cells. Co-inhibition of MCL-216 

1 with either BCL-XL or BCL-2 appears to be essential to kill the cells.  217 

 These data demonstrate that there was a greater response to co-inhibition of MCL-1 218 

and BCL-XL. Cells responded to combination of S63845 and A1331852 more rapidly at low 219 

concentrations. In contrast, the response to co-inhibition of MCL-1 and BCL-2 was variable 220 

suggesting that other cell death mechanisms that do not rely on these proteins may be involved. 221 

 222 

4. Discussion 223 

Our data suggest that in all cell lines tested co-inhibition of MCL-1 is important and necessary 224 

to induce cell death, as none of the cell lines responded to ABT-263 used singly. However, 225 

ABT-263 is reported to cause thrombocytopenia due to BCL-XL inhibition [6, 7]. Hence, it is 226 

important to investigate whether selective inhibition of BCL-XL or BCL-2 would minimize 227 

toxicity and serve as a substitute for ABT-263. Hence, we employed the BCL-2 selective 228 

inhibitors ABT-199, A1331852 and S63845 to define the contributions of these anti-apoptotic 229 

proteins in maintaining survival of the cervical cancer cells.  230 

All four cervical cancer cell lines tested were resistant to single agent treatment of ABT-231 

199 and A1331852. None of the cell lines, except HeLa responded to S63845, when used 232 

singly, indicating that they were not solely MCL-1-dependent. However, although HeLa cells 233 

responded to single agent treatment of S63845, treatment with a combination of ABT-199 or 234 

A1331852 with concentrations of S63845 of < 1 µM resulted in synergy, indicating that 235 

inhibition of either BCL-XL or BCL-2 is still required to achieve cell killing at lower doses of 236 

S63845. These data demonstrate that survival of the cervical cancer cell lines is maintained by 237 

more than one anti-apoptotic protein and selectively inhibiting them in combination kills the 238 

cells more effectively. 239 
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A number of studies have also shown that survival of cancer cells is dependent on the 240 

expression of several different anti-apoptotic proteins. For example, chronic lymphocytic 241 

leukemia (CLL) cells are killed when either BCL-2 and BCL-XL or BCL-2 and MCL-1 [21]. 242 

Acute myeloid leukemia (AML) cells developed resistance to inhibition of BCL-2 by 243 

upregulating BCL-XL and MCL-1. Therefore, inhibiting both BCL-XL and MCL-1 244 

resensitized AML cells to ABT-199, which inhibits BCL-2 [22]. Furthermore, co-inhibition of 245 

MCL-1 and BCL-2 killed T-ALL cells in vitro and in vivo [11]. These present data show that 246 

all four cervical cancer were sensitive to combinations of A1331852 and S63845 at lower 247 

combination concentrations, indicating that they depend on both BCL-XL and MCL-1 for 248 

survival, and co-inhibition of these molecules are sufficient to cause cell death. Moreover, our 249 

data show that BCL-XL is the key target of ABT-263, for inducing the synergy observed 250 

previously with A-1210477. 251 

The sensitization obtained in the monolayer culture was analogous to the data obtained 252 

with the 3D spheroid studies. The 3D HeLa spheroids were sensitized to A1331852 by S63845 253 

but sensitization was only obvious following treatment with 1 µM of S63845, indicating that 254 

higher concentrations of S63845 are required to sensitize spheroids to A1331852 compared to 255 

concentration of S63845 required to see the same sensitization effect in monolayer culture. 256 

One explanation for the need of higher drug combination concentrations in the spheroids, could 257 

be attributed to the 3D orientation of the tumor cells which is likely to limit diffusion of drugs 258 

to the cells in the center of the spheroid.  259 

C33A cells were sensitive to combinations of ABT-199 and S63845. Given that the 260 

C33A cells also responded effectively to a combination of A1331852 and S63845, it appears 261 

that co-inhibition of either BCL-2 or BCL-XL with MCL-1 is sufficient to trigger cell death in 262 

C33A cells. SiHa cells responded poorly to combination of ABT-199 and S63845 but the cells 263 

were sensitive to combination of A1331852 and S63845. Therefore, SiHa cells may be 264 
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dependent on BCL-XL and MCL-1 for survival rather than BCL-2. Therefore, it is possible 265 

that that co-inhibition of BCL-2 and MCL-1 may have led to overexpression of BCL-XL as a 266 

compensatory survival adaptation which has been reported in other cancer cell lines. CLL cells 267 

developed resistance to ABT-737 (which selectively inhibits BCL-2 and BCL-XL) treatment 268 

due to concurrent upregulation of BCL-XL and BFL-1/A1 [23] and upregulation of MCL-1 269 

and BFL-1/A1 resulted in acquired resistance in a number of cancer cells to ABT-737 [19, 24, 270 

25]. 271 

All four cell lines were more responsive to lower doses of combination of S63845 and 272 

A1331852 compared to combination of S63845 and ABT-199, indicating that BCL-XL and 273 

MCL-1 are better targets for inducing cervical cancer cell line killing. Other studies have also 274 

demonstrated that inhibition of BCL-XL rather than BCL-2 has resulted in sensitization of solid 275 

tumor cancer cell lines to other drugs. For example, the BCL-XL inhibitor WEHI-539 but not 276 

BCL-2 inhibitors sensitized osteosarcoma cell lines to doxorubicin [26]. Breast cancer, non-277 

small cell lung cancer ovarian cancer cell lines were sensitized to docetaxel by ABT-263 and 278 

BCL-XL selective inhibitors but not to BCL-2 inhibitors [13]. Chondrosarcoma cell lines were 279 

reported to be sensitized to doxorubicin or cisplatin by BCL-XL inhibitors and not BCL-2 280 

inhibitors both in vitro and in vivo [27]. More recently, drug combinations targeting BCL-XL 281 

and MCL-1, and to a lesser extent BCL-2 were reported to synergistically kill melanoma cells 282 

in 2D and 3D cell culture models [28]. Collectively, solid tumors may be more susceptible to 283 

inhibition of BCL-XL and MCL-1. However, co-targeting BCL-XL and MCL-1 may pose an 284 

issue in the clinic, as inhibition of BCL-XL may result in thrombocytopenia [6, 7]. At present 285 

neither A1331852 nor S63845 are useful in the clinic, due to toxicity issues and co-targeting 286 

of BCL-XL and MCL-1 can cause fatal hepatotoxicity [29]. However, our present data suggest 287 

that selective, less toxic BCL-XL inhibitors may be useful in combination with conventional 288 
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chemotherapy and/or the use of selective pro-apoptotic agents that directly activate type 2 289 

mitochondrial pathways [2]. Another strategy would be to co-inhibit BCL-2 and MCL-1.  290 

Testing the drug combinations used here in rodent models are necessary for determining 291 

safety and efficacy profiles. The data presented here strongly suggest that the combination of 292 

selective inhibitors of BCL-XL plus MCL-1 and BCL-2 plus MCL-1 may be important new 293 

chemotherapeutic strategies in the management of cervical cancer.  294 
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 376 
 377 

Figure legends 378 

Fig. 1: Sensitivity of the cervical cancer cell lines to single agent treatment of ABT-199, 379 
A1331852 and S63845. (a) HeLa, C33A and SiHa were resistant to single agent treatment of 380 
A1331852. CaSki cells were slightly sensitive to A1331852; (b) All four cell lines were 381 
resistant to single agent treatment of ABT-199. (c) Except for HeLa, all other cervical cancer 382 
cell lines were insensitive to single agent treatment of S63845. Points represent mean ± SEM 383 
of four experiments. 384 
 385 
 386 
Fig. 2: Co-inhibition of BCL-XL and MCL-1 using BCL-2 selective inhibitors A1331852 387 
and S63845. Cervical cancer cell lines (a) HeLa; (b) C33A; (c) SiHa and (d) CaSki cells were 388 
treated with increasing concentrations of A1331852 (0-32 µM) in the presence and absence of 389 
S63845. Points represent mean ± SEM of four experiments. 390 
 391 
 392 
Fig. 3: The effect of combination of S63845 and A1331852 on the growth and invasion of 393 
3D HeLa spheroids over three days. The spheroids were treated with single agents S63845 394 
and A1331852 and combination of both over three days at the indicated concentrations. Cell 395 
viability was determined using the live/dead assay (Viable cells: stained green by Calcein-AM; 396 
Dead cells: stained red by Ethidium-homodimer I). Size bar: 200 µm. 397 
 398 
 399 
Fig. 4: Co-inhibition of BCL-2 and MCL-1 using BCL-2 selective inhibitors ABT-199 and 400 
S63845. Cervical cancer cell lines (a) HeLa; (b) C33A; (c) SiHa and (d) CaSki cells were 401 
treated with increasing concentrations of ABT-199 (0-32 µM) in the presence and absence of 402 
S63845. Points represent mean ± SEM of four experiments. 403 
 404 
 405 
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