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日再生團隊AI+縮時攝影 2週誘導漸凍症
iPSC、成功率達8成

(圖片來源：《Stem Cell Reports》)

近日，由日本慶應義塾大學(Keio University)教授暨再生醫學會(JSRM)理事長岡野榮之(Hideyuki

Okano)領導的研究團隊，開發一種以縮時攝影顯微鏡(time-lapse microscopy)結合機器學習的技

術，在單細胞基礎上，快速從誘導性多潛能幹細胞(iPSC)中篩選型態和活力具有肌萎縮側索硬化症

(ALS)病理的功能性脊髓下運動神經元(LMN)，助力ALS的病理機制研究並促進藥物篩選。研究已發

表在《Stem Cell Reports》。

ALS是一種神經退化性疾病，儘管已有許多科學家投入其研究，但因為ALS缺乏明顯的遺傳異常訊

息，且病程表現出高度異質性，其病理機制至今仍未被全面揭示。

對此，iPSC能誘導成為疾病模型，並評估該疾病治療藥物效果與了解病理機制，使其成為ALS研究

重要工具。但目前以iPSC誘導ALS疾病模型，還存有誘導效率低、及誘導純度不足的挑戰，這些技

術限制，使得在需要大量樣本以克服個體差異的ALS研究中，仍存在諸多困難亟待解決。 

為提升iPSC分化成具有ALS表型的神經細胞，岡野榮之領導的團隊，先利用一組小分子化合物包

括：TGF-β抑制劑、GSK-3β抑制劑、BMP抑制劑處理iPSC連續7天，使其誘導成類胚胎體

(embryoid body)，再經過仙台病毒(Sendai viruses )將轉錄因子Lhx3、Ngn2和Isl1轉染進iPSC。

接著團隊利用縮時攝影的顯微鏡和機器學習方式，在單細胞層級中，分析誘導出的脊髓下運動神經

元的型態和活力，並排除不具ALS表型的脊髓下運動神經元，以有效建立神經退化性疾病病理生理

學評估系統。
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現在研究團隊僅需2週時間，就能從iPSC快速誘導具有ALS特異性病理，如TDP-43和FUS蛋白異常

聚集的脊髓下運動神經元，誘導效率可達80%，明顯改善傳統的誘導效率。

岡野榮之表示，我們建立的新方法，有效簡化了過往勞動密集且重複的流程，有望為未來ALS大規

模分析和藥物篩選打開大門。

資料來源：

https://www.genengnews.com/topics/arti�cial-intelligence/ai-expedites-motor-neuron-

analysis-and-screening-in-als-research/

https://www.cell.com/stem-cell-reports/fulltext/S2213-6711(24)00321-7

© news.gbimonthly.com. All rights reserved. 環球生技版權所有，未經授權請勿轉載。授權合作請洽環球生技編輯部。

https://www.genengnews.com/topics/artificial-intelligence/ai-expedites-motor-neuron-analysis-and-screening-in-als-research/
https://www.genengnews.com/topics/artificial-intelligence/ai-expedites-motor-neuron-analysis-and-screening-in-als-research/
https://www.cell.com/stem-cell-reports/fulltext/S2213-6711(24)00321-7
https://news.gbimonthly.com/tw/about/index.php?num=40
https://www.googleadservices.com/pagead/aclk?sa=L&ai=Cy6uh782UZ5qQGp_ks8IPxfrOmAaN3pXRe6XT68HjEGQQASCrqrtHYIm7xoT0E6ABrZaa2QPIAQLgAgCoAwHIAwiqBPoCT9C5IGPZ1C_GycwbBFI6f-1nkj2l7i2KzIdfOEq5gyxt7FRDDIDbz__WQRyMtK-RAJyRBOMa9twjOI5rlnpFvXmZaDYraltE0YJPCt6NJfmWRsiKbqZwpBIk_JygEduzHPc9xlRbISRYWSktsu0e-BlR3pSKRpg7rCiFS1ItZEeOH6Z5rpVBnR6lby4ixebduBh0xI1Z37ifBwjqL0uHsVkldZvdoNm6R_QW7VVSVBWuXylvuHSG5yA1ugTYZX6hIp-Mh-u1tovV2VYzdBPqeEvodPI-yXH3gmAy--wyD3vcfLTOuMiPRjzKBw9W4Kd7d7XHH5hC_DuNhClUoNLL5CqHezrCyHz7fzSBtvprZpZLmvp6Za9DfSmAQjaP9DCWCqWDFgVIETPX-rWk7L_XE_8CtnmGBMjWYexDR6xJ7Edwg0dZcPKYdH2gyRwJMALlIZA3PoAsRdUMyjegVOetFkTl76dOACvcqqHcooWbg6d9I5kMmSPxLokFwATctLKZgATgBAGIBdqqg7JAoAYCgAe76eUmqAfVyRuoB9m2sQKoB6a-G6gHjs4bqAeT2BuoB_DgG6gH7paxAqgH_p6xAqgHr76xAqgHmgaoB_PRG6gHltgbqAeqm7ECqAfgvbECqAf_nrECqAffn7ECqAfKqbECqAfrpbECqAfqsbECqAeZtbECqAe-t7ECqAf4wrECqAf7wrEC2AcB0ggqCIAhEAEYHTIBCjoQj9CAgICABJDAgICAoKiAAki9_cE6WN-YtJrlkIsDsQm7qiXyJZ3yiIAKAZgLAcgLAdoMEQoLEJCN4K_0qZufkAESAgEDqg0CSlDIDQHiDRMIps20muWQiwMVH_JMAh1FvRNj6g0TCITNtZrlkIsDFR_yTAIdRb0TY9gTDdAVAZgWAfgWAYAXAbIXAhgBuhcCOAGyGAkSAuhOGAIiAQDQGAE&ae=1&ase=2&gclid=EAIaIQobChMI2sPKmuWQiwMVH_JMAh1FvRNjEAEYASAAEgJQ7_D_BwE&num=1&cid=CAQSOwCa7L7dyNNfeEjLFWZmz2mUhgXr_g1jGDiA1HEOswQfGw5M95JzR9pDuaVm_4ArQBOQPcjVfT9IRQddGAE&sig=AOD64_1aBRsYKWUAX_IcrXm56OAC0p1FYw&client=ca-pub-9593153917420597&rf=5&nx=CLICK_X&ny=CLICK_Y&uap=UACH(platform)&uapv=UACH(platformVersion)&uaa=UACH(architecture)&uam=UACH(model)&uafv=UACH(uaFullVersion)&uab=UACH(bitness)&uaw=UACH(wow64)&uafvl=UACH(fullVersionList)&nb=2&adurl=http://jp.acrobiosystems.com%3Fgad_source%3D5%26gclid%3DEAIaIQobChMI2sPKmuWQiwMVH_JMAh1FvRNjEAEYASAAEgJQ7_D_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=Cy6uh782UZ5qQGp_ks8IPxfrOmAaN3pXRe6XT68HjEGQQASCrqrtHYIm7xoT0E6ABrZaa2QPIAQLgAgCoAwHIAwiqBPoCT9C5IGPZ1C_GycwbBFI6f-1nkj2l7i2KzIdfOEq5gyxt7FRDDIDbz__WQRyMtK-RAJyRBOMa9twjOI5rlnpFvXmZaDYraltE0YJPCt6NJfmWRsiKbqZwpBIk_JygEduzHPc9xlRbISRYWSktsu0e-BlR3pSKRpg7rCiFS1ItZEeOH6Z5rpVBnR6lby4ixebduBh0xI1Z37ifBwjqL0uHsVkldZvdoNm6R_QW7VVSVBWuXylvuHSG5yA1ugTYZX6hIp-Mh-u1tovV2VYzdBPqeEvodPI-yXH3gmAy--wyD3vcfLTOuMiPRjzKBw9W4Kd7d7XHH5hC_DuNhClUoNLL5CqHezrCyHz7fzSBtvprZpZLmvp6Za9DfSmAQjaP9DCWCqWDFgVIETPX-rWk7L_XE_8CtnmGBMjWYexDR6xJ7Edwg0dZcPKYdH2gyRwJMALlIZA3PoAsRdUMyjegVOetFkTl76dOACvcqqHcooWbg6d9I5kMmSPxLokFwATctLKZgATgBAGIBdqqg7JAoAYCgAe76eUmqAfVyRuoB9m2sQKoB6a-G6gHjs4bqAeT2BuoB_DgG6gH7paxAqgH_p6xAqgHr76xAqgHmgaoB_PRG6gHltgbqAeqm7ECqAfgvbECqAf_nrECqAffn7ECqAfKqbECqAfrpbECqAfqsbECqAeZtbECqAe-t7ECqAf4wrECqAf7wrEC2AcB0ggqCIAhEAEYHTIBCjoQj9CAgICABJDAgICAoKiAAki9_cE6WN-YtJrlkIsDsQm7qiXyJZ3yiIAKAZgLAcgLAdoMEQoLEJCN4K_0qZufkAESAgEDqg0CSlDIDQHiDRMIps20muWQiwMVH_JMAh1FvRNj6g0TCITNtZrlkIsDFR_yTAIdRb0TY9gTDdAVAZgWAfgWAYAXAbIXAhgBuhcCOAGyGAkSAuhOGAIiAQDQGAE&ae=1&ase=2&gclid=EAIaIQobChMI2sPKmuWQiwMVH_JMAh1FvRNjEAEYASAAEgJQ7_D_BwE&num=1&cid=CAQSOwCa7L7dyNNfeEjLFWZmz2mUhgXr_g1jGDiA1HEOswQfGw5M95JzR9pDuaVm_4ArQBOQPcjVfT9IRQddGAE&sig=AOD64_1aBRsYKWUAX_IcrXm56OAC0p1FYw&client=ca-pub-9593153917420597&rf=5&nx=CLICK_X&ny=CLICK_Y&uap=UACH(platform)&uapv=UACH(platformVersion)&uaa=UACH(architecture)&uam=UACH(model)&uafv=UACH(uaFullVersion)&uab=UACH(bitness)&uaw=UACH(wow64)&uafvl=UACH(fullVersionList)&nb=2&adurl=http://jp.acrobiosystems.com%3Fgad_source%3D5%26gclid%3DEAIaIQobChMI2sPKmuWQiwMVH_JMAh1FvRNjEAEYASAAEgJQ7_D_BwE
https://adssettings.google.com/whythisad?source=display&reasons=Ad09R3S_RjqygHzqWflWRlvCfhDPYCWcYnCobLNpHTkuCuRL1K3zDSpvJna1_SLfZqPzjuIZDLVFbHQvxbFK3oEJGItQdC9UlqkaAAItXehOwJj-UzH54chOS0kd3hrpkmLDJW7dRH63EOElIylnB02MAjIgB1EShkFxS1tfXvxBTx-dl_xFRzi5A2uPrGUKfUnvrBL1hY_evc5MgXZAYtrPO_yyPfz-skCN8d4HUvWqC2VGtTaek9owHIKEbHMS7A9pqqToLcIFPO40N3yVwMVt6EzH_6CX5HmX61LC4B5ZMflc_xOf77gWJCO4w6SftbWcN2kWTu__L5eLUzTUWH2twJ0JkNG4d1fmYcLk7cthogLXyrR__TX6zbgwUqYy0StIhbDd6LyZtFVhG1lmU-HfN-cs0JxJR_sev13rSy8-sNPRUBpBr5un6ue6OBrINR5sQtwzy6anS6ormLmIL4u6YHZKU0JJZcbg0b6ax537UYt8D0LuYwbmRDtHxu89MECPopaMAiHnppO0o-ppiJBPD_uBwE_9Spq0zoQocqe0KDMPUnub0irqkASW7jlxb8qNcSRwN8AdaA0iNIXs3p_x6aSh4sG9_xYTQB3fAwU-dKouAyR37TezedhaAgrhlVxMb7Fbb3J0M3sTm5yV1MP0VmgJY9knK4U92-YTDSgkZ_6PY4WtNUpspuQ_U01ukZBTx0vfyV6Kd1tD4TLkMQHBsPxuh3hknN8I83kyxsYVMCgdmhVFOIDblhm6vx6bkf-SgIi9aOnWTviscu0u9h6UuNxKYUT6hScIzUrU1nhyo-IXNJwd7tMR-IzLAwrmY6K-Iaur6uXpnevQmIq9-clUxAbCUV9VPUD7Hv02VIvFzcmYdjTudfdcsnHMsdXi7i-EQwsKv3B-YuCyb-gLdDZZnYa-NfeERfrSHUeAkJ7_l4GsR1ladKunXTJuQItwMwKtHx6h_zgV8J6HWDEKqB-A9UvUNX9nz6dMXxohidFafvrKIlzcKug7pHL30UjsSrURZhK1mkKVulJDota3BWHbRetLVyu-Q2bojOwCbCefKawxeECyDuKXPI2_W4vpY6MAD-rJWyCFkTuSXAG2aKLZrHGppn19kkNR5kRE3b9hY_hfM1LD9UJBzWEKCmSO-6yVv29ZwRRD-zGWlcUKDp34yjuG9P7dZAPLArfaClK4XhpHA5nOC7IFgh1B2gOyXKPOcskgmswRyBES0sDJzagcLM8JnAmROaGrMdjJgh7_-xnq0DuLq8nsOqWJ_NoWyffLhbCIMIpxUeW2Uh0cCuZfoiuwWG8BdRAwcDj_9KpOsN48n8bnWiQDXOR-CS2VKqsZnZxRS5Y88_PHNXb95AyZLRv7pNp4lKJ43eu9s7W688wPJUzfZ6-TvWoVHVzWKNCwdVqAbsv6mQ2mP4N9y3z_mwXrMnf5zzo-dz_CxD-LVqe8zx1Pk3QB_6OHxcSVm3jIv3lNxNwWmp25PAongykBP-0aT8ZKbJA3w71FUC0zuxkqSbOIIf_E8Xt71B4_DDwaBNDL5tHznUBW41pANqZDJeFG7ps4pVsNSJbbOTmNhMUzsl9l3-fj1fcD1geIx1ODgbpnxf4jwVVafyvqJMnCg0Pk_LGWv5js0y25ktkcKpYqPrK4ApBVG6hH0qNNde--sEqO4AXJl-YEn8Ag6c54ijVl_BfZ_VPmLVZ_vcZkFnSNKwWIgmxZmw8O4QYcwk2z-VACJ5XGGK7SHx-bFZTQiGEfI8WKudjg6_KkEva7OmooidvbbqIFF0VcVPHrf_VhisYIkfs44XFF__uQLNt-lJ85WoYif909MmMCWD_OYNvrKCgU5v6oPl3iOrrtIPA6oi66SjSdgp4YBOQmFiyIFhiHXZomEOcZb1Hya0gphpbVRU1QrvVOROyfQIDYJELsiZ7H00gSY6l3BunR7xX9LnvElRv2HzjwKqw_y6RDcvjllMmLXvi3oHrw8rbiYfeG0rP3mDz4eQTQrapR6V1jrODXTw_VEuPXxuOYsUxEluycbiSRtZKKdfq9ehgLl01DqMF7EWPhsNA9ThDQrGu-B14qjUtaAEVvTOlwH0jNEsPCOWw6c2SgoiX_ApvgqJMO5HoEBumtfvMlNdAdLm8A4463vkThTyRd0QsIOWOApMx0zoHTzcjBCk8G8owE4X0frOuwib_tUKA3Ali6JS3JJOsIlAMo_6Cfx5x5a6zB9w2PJb7Y7H_-sEVA4nbtPk-60YKne6lgYybMZM1zQlo_xn49lEgJZBr858zgJQSj&opi=122715837
https://adssettings.google.com/whythisad?source=display&reasons=Ad09R3S_RjqygHzqWflWRlvCfhDPYCWcYnCobLNpHTkuCuRL1K3zDSpvJna1_SLfZqPzjuIZDLVFbHQvxbFK3oEJGItQdC9UlqkaAAItXehOwJj-UzH54chOS0kd3hrpkmLDJW7dRH63EOElIylnB02MAjIgB1EShkFxS1tfXvxBTx-dl_xFRzi5A2uPrGUKfUnvrBL1hY_evc5MgXZAYtrPO_yyPfz-skCN8d4HUvWqC2VGtTaek9owHIKEbHMS7A9pqqToLcIFPO40N3yVwMVt6EzH_6CX5HmX61LC4B5ZMflc_xOf77gWJCO4w6SftbWcN2kWTu__L5eLUzTUWH2twJ0JkNG4d1fmYcLk7cthogLXyrR__TX6zbgwUqYy0StIhbDd6LyZtFVhG1lmU-HfN-cs0JxJR_sev13rSy8-sNPRUBpBr5un6ue6OBrINR5sQtwzy6anS6ormLmIL4u6YHZKU0JJZcbg0b6ax537UYt8D0LuYwbmRDtHxu89MECPopaMAiHnppO0o-ppiJBPD_uBwE_9Spq0zoQocqe0KDMPUnub0irqkASW7jlxb8qNcSRwN8AdaA0iNIXs3p_x6aSh4sG9_xYTQB3fAwU-dKouAyR37TezedhaAgrhlVxMb7Fbb3J0M3sTm5yV1MP0VmgJY9knK4U92-YTDSgkZ_6PY4WtNUpspuQ_U01ukZBTx0vfyV6Kd1tD4TLkMQHBsPxuh3hknN8I83kyxsYVMCgdmhVFOIDblhm6vx6bkf-SgIi9aOnWTviscu0u9h6UuNxKYUT6hScIzUrU1nhyo-IXNJwd7tMR-IzLAwrmY6K-Iaur6uXpnevQmIq9-clUxAbCUV9VPUD7Hv02VIvFzcmYdjTudfdcsnHMsdXi7i-EQwsKv3B-YuCyb-gLdDZZnYa-NfeERfrSHUeAkJ7_l4GsR1ladKunXTJuQItwMwKtHx6h_zgV8J6HWDEKqB-A9UvUNX9nz6dMXxohidFafvrKIlzcKug7pHL30UjsSrURZhK1mkKVulJDota3BWHbRetLVyu-Q2bojOwCbCefKawxeECyDuKXPI2_W4vpY6MAD-rJWyCFkTuSXAG2aKLZrHGppn19kkNR5kRE3b9hY_hfM1LD9UJBzWEKCmSO-6yVv29ZwRRD-zGWlcUKDp34yjuG9P7dZAPLArfaClK4XhpHA5nOC7IFgh1B2gOyXKPOcskgmswRyBES0sDJzagcLM8JnAmROaGrMdjJgh7_-xnq0DuLq8nsOqWJ_NoWyffLhbCIMIpxUeW2Uh0cCuZfoiuwWG8BdRAwcDj_9KpOsN48n8bnWiQDXOR-CS2VKqsZnZxRS5Y88_PHNXb95AyZLRv7pNp4lKJ43eu9s7W688wPJUzfZ6-TvWoVHVzWKNCwdVqAbsv6mQ2mP4N9y3z_mwXrMnf5zzo-dz_CxD-LVqe8zx1Pk3QB_6OHxcSVm3jIv3lNxNwWmp25PAongykBP-0aT8ZKbJA3w71FUC0zuxkqSbOIIf_E8Xt71B4_DDwaBNDL5tHznUBW41pANqZDJeFG7ps4pVsNSJbbOTmNhMUzsl9l3-fj1fcD1geIx1ODgbpnxf4jwVVafyvqJMnCg0Pk_LGWv5js0y25ktkcKpYqPrK4ApBVG6hH0qNNde--sEqO4AXJl-YEn8Ag6c54ijVl_BfZ_VPmLVZ_vcZkFnSNKwWIgmxZmw8O4QYcwk2z-VACJ5XGGK7SHx-bFZTQiGEfI8WKudjg6_KkEva7OmooidvbbqIFF0VcVPHrf_VhisYIkfs44XFF__uQLNt-lJ85WoYif909MmMCWD_OYNvrKCgU5v6oPl3iOrrtIPA6oi66SjSdgp4YBOQmFiyIFhiHXZomEOcZb1Hya0gphpbVRU1QrvVOROyfQIDYJELsiZ7H00gSY6l3BunR7xX9LnvElRv2HzjwKqw_y6RDcvjllMmLXvi3oHrw8rbiYfeG0rP3mDz4eQTQrapR6V1jrODXTw_VEuPXxuOYsUxEluycbiSRtZKKdfq9ehgLl01DqMF7EWPhsNA9ThDQrGu-B14qjUtaAEVvTOlwH0jNEsPCOWw6c2SgoiX_ApvgqJMO5HoEBumtfvMlNdAdLm8A4463vkThTyRd0QsIOWOApMx0zoHTzcjBCk8G8owE4X0frOuwib_tUKA3Ali6JS3JJOsIlAMo_6Cfx5x5a6zB9w2PJb7Y7H_-sEVA4nbtPk-60YKne6lgYybMZM1zQlo_xn49lEgJZBr858zgJQSj&opi=122715837
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CyNxZ782UZ-OqBeXWs8IP_KODUY3eldF7pdPrweMQZBABIKuqu0dgibvGhPQToAGtlprZA8gBAuACAKgDAcgDCKoE-gJP0Fbbzmx6tnx7b43oEO_BlK9E7jqZGr_MFdeTU0beHCKWmS51DmKP3GJbDICtLVQhaa72VUUxEDfKDESLL_Mm6OERCPTBC5en6HSGOEoewCfC-xUTFuwJr6_xKSEAo9sSIABahe-IcERgCDCalb37zk3HhSw1F1tC6bT-nz-zHgoWLrqf0n6CZ52z2dqtXBt0UuUEaO18YpLCYFRkgLzql0pjYjP4bsDVS60XQ08QkiNonD4mD0QFqYx36ES2eSVLtAt1znZ_P56aVaBGQ9aMN_ztmxl-U2uwRO3iX-2c8W0voQdrUXWBQeGwmsSqAny-xuLsgTCDUiTazTW7Qqkz7XCBsreL4iNfkGFmfnaw_twrBXxlqUb029t1G8QOPAsO3O--CfLcXjjWW5N0YdMcZRszwLeNio7u09SWslT13wSXbCH3aNf1tAGF7rwpwvZ3wzNSLEayZtV7cJbsZNh4XfklfEIVczqP3b0LqeV3953oUfgxI49yC1vABNy0spmABOAEAYgF2qqDskCgBgKAB7vp5SaoB9XJG6gH2baxAqgHpr4bqAeOzhuoB5PYG6gH8OAbqAfulrECqAf-nrECqAevvrECqAeaBqgH89EbqAeW2BuoB6qbsQKoB-C9sQKoB_-esQKoB9-fsQKoB8qpsQKoB-ulsQKoB-qxsQKoB5m1sQKoB763sQKoB_jCsQKoB_vCsQLYBwHSCCoIgCEQARgdMgEKOhCP0ICAgIAEkMCAgICgqIACSL39wTpYhfezmuWQiwOxCbuqJfIlnfKIgAoBmAsByAsB2gwQCgoQ8Juh39DDkJUIEgIBA6oNAkpQyA0B4g0TCJeotJrlkIsDFWXrTAId_NEgCuoNEwjji7Wa5ZCLAxVl60wCHfzRIArYEw3QFQGYFgH4FgGAFwGyFwIYAboXAjgBshgJEgLoThgCIgEA0BgB&ae=1&ase=2&gclid=EAIaIQobChMIo961muWQiwMVZetMAh380SAKEAEYASAAEgJbjPD_BwE&num=1&cid=CAQSOwCjtLzMkSkrUx-29OAplTDr9rKSLtwxjkzrzAU1HmE9qe54Y9SQep3e8bBApUvIDJvMIMzgokantGu0GAE&sig=AOD64_3SPit7LAl7QyWAGtiDcwPEJtm6Jg&client=ca-pub-9593153917420597&rf=5&nx=CLICK_X&ny=CLICK_Y&uap=UACH(platform)&uapv=UACH(platformVersion)&uaa=UACH(architecture)&uam=UACH(model)&uafv=UACH(uaFullVersion)&uab=UACH(bitness)&uaw=UACH(wow64)&uafvl=UACH(fullVersionList)&nb=2&adurl=http://jp.acrobiosystems.com%3Fgad_source%3D5%26gclid%3DEAIaIQobChMIo961muWQiwMVZetMAh380SAKEAEYASAAEgJbjPD_BwE
https://www.googleadservices.com/pagead/aclk?sa=L&ai=CyNxZ782UZ-OqBeXWs8IP_KODUY3eldF7pdPrweMQZBABIKuqu0dgibvGhPQToAGtlprZA8gBAuACAKgDAcgDCKoE-gJP0Fbbzmx6tnx7b43oEO_BlK9E7jqZGr_MFdeTU0beHCKWmS51DmKP3GJbDICtLVQhaa72VUUxEDfKDESLL_Mm6OERCPTBC5en6HSGOEoewCfC-xUTFuwJr6_xKSEAo9sSIABahe-IcERgCDCalb37zk3HhSw1F1tC6bT-nz-zHgoWLrqf0n6CZ52z2dqtXBt0UuUEaO18YpLCYFRkgLzql0pjYjP4bsDVS60XQ08QkiNonD4mD0QFqYx36ES2eSVLtAt1znZ_P56aVaBGQ9aMN_ztmxl-U2uwRO3iX-2c8W0voQdrUXWBQeGwmsSqAny-xuLsgTCDUiTazTW7Qqkz7XCBsreL4iNfkGFmfnaw_twrBXxlqUb029t1G8QOPAsO3O--CfLcXjjWW5N0YdMcZRszwLeNio7u09SWslT13wSXbCH3aNf1tAGF7rwpwvZ3wzNSLEayZtV7cJbsZNh4XfklfEIVczqP3b0LqeV3953oUfgxI49yC1vABNy0spmABOAEAYgF2qqDskCgBgKAB7vp5SaoB9XJG6gH2baxAqgHpr4bqAeOzhuoB5PYG6gH8OAbqAfulrECqAf-nrECqAevvrECqAeaBqgH89EbqAeW2BuoB6qbsQKoB-C9sQKoB_-esQKoB9-fsQKoB8qpsQKoB-ulsQKoB-qxsQKoB5m1sQKoB763sQKoB_jCsQKoB_vCsQLYBwHSCCoIgCEQARgdMgEKOhCP0ICAgIAEkMCAgICgqIACSL39wTpYhfezmuWQiwOxCbuqJfIlnfKIgAoBmAsByAsB2gwQCgoQ8Juh39DDkJUIEgIBA6oNAkpQyA0B4g0TCJeotJrlkIsDFWXrTAId_NEgCuoNEwjji7Wa5ZCLAxVl60wCHfzRIArYEw3QFQGYFgH4FgGAFwGyFwIYAboXAjgBshgJEgLoThgCIgEA0BgB&ae=1&ase=2&gclid=EAIaIQobChMIo961muWQiwMVZetMAh380SAKEAEYASAAEgJbjPD_BwE&num=1&cid=CAQSOwCjtLzMkSkrUx-29OAplTDr9rKSLtwxjkzrzAU1HmE9qe54Y9SQep3e8bBApUvIDJvMIMzgokantGu0GAE&sig=AOD64_3SPit7LAl7QyWAGtiDcwPEJtm6Jg&client=ca-pub-9593153917420597&rf=5&nx=CLICK_X&ny=CLICK_Y&uap=UACH(platform)&uapv=UACH(platformVersion)&uaa=UACH(architecture)&uam=UACH(model)&uafv=UACH(uaFullVersion)&uab=UACH(bitness)&uaw=UACH(wow64)&uafvl=UACH(fullVersionList)&nb=2&adurl=http://jp.acrobiosystems.com%3Fgad_source%3D5%26gclid%3DEAIaIQobChMIo961muWQiwMVZetMAh380SAKEAEYASAAEgJbjPD_BwE
https://adssettings.google.com/whythisad?source=display&reasons=Ad09R3RnXyTs9OCevJyjJfG4IJDrYr0XayteHIBmmiG0CVNnnodet4dqRoYoiZijU7Uztj1AmJftQKngnBtGjKXFx6I9w7vGghO-PggW-TKNTrosvR05XmI1__5ay658-Klt_pBaN4cg_ttGaLLpv4fasXf2A2w62JlupqaDhDg8E_J9Qzrkgh1IHykDm9zmiqEQxus9-QiUVOcqCFQ4V3Lufahwk_aGpHwH4dYLydPHicPJPP9jdf42jFqhANnGeH-11y_uVpQtfep4fw_TNLXCSKe5QJ-1ow1QmDIaBx9yQDlDKn5b68tyFWCa4HevyKoQwsIujbA4Cwo1fOybGcaftlAT99ZlI2kqiNgvLcSx2os2bCdQM9VWDOwHcoJGvLPTQOLNt90OftMxyJJQc6XYDs_R2q7aKpXf6CZEjMKwejCxSgUNlfuw-9I9NRKYTLu1haJmiQiDUFvK-OmNlf_835iTfefoidHP3judK9GDuJ1vTRY02Bq_h3R0RZ-9Ymxf1BGMv0R14bT91uV6-KQZ3YXtTgFGIH9P2bN8TppBalQgeSG15FybGWWrlVpI2dPe4DkvYRtW_FwMLg85f1tOgn6A3yThnJ--vZBEvaNfMdWX48tl1jqQmXBkL8O7gzyHP201ShvqLHYKSqK1LKsMXZr0c669aFW8seppqfyKjcCH56FtdknnLCigzCxjFDDQ5mKFqQUEKzhYE6IzpvcYrBzI4Z6VQer3XqQ1TJT4HUCZlbSuH0lrTRAwNi28zOICB5JGy5ykHsEDxdlxiosMDaJKRR7jqeN1JnWugzRLJCEophub3me_ZzB6e78d4tpdpsl4xo6jjAtvAjoNii5IodpQIazKjXAfw9w4cn6NkOXPfhy1Z-4wsnF__uAv9xeoGzXRJDpcfPsw5YbPccMIpTnISxTi0ZNcfS2rTP2vSaFlUXV4gjvPXVEiEH1TGy6GCdNEwZyYFyZnzSr1zTuM-mXjQ3gGnv-DYgLbai_2-hApAmq0gsmw7NDf3XOmBay1BhO5RsYn8VjsCku30zoto4vdlLjxFunogvN5Db9YBK4JhbXTBRaXs4M1qT7upV3dZrOzxSCba5H__URRcwR3LAaRp3X2I4xtmGjlhktoskf6S2XnCTaywJTq0-jELDBPl7Go27vcKXQTn4wbeZkAaoDC5zITB_BCVQwbuiSoGp0YmAr-K37edV1lsVB5_2et3k3XIhaRbIo7yAkERqJ0lSOWseqHzC01shwpJfzQPyB1ULo9bFdbH8AUd5alMjtqnUxqaR2u6K98QVymUzdvycDTkpQ4ztmMipQxD7i9MUo8um5jm6LfXgaNzcnRTTMsHTQ887IoYBX6uWb3XHVNXZ5t9my-1XTDaTRCMonNrV9pPICpEfSoYapj-NNaRCMMtMpRY_pSU36Y5T8AfeRSVO7I-T6upQIcbq-Samp3qJG5t50ZoU51eBkg7FCM2Vbu7BWfV2PXOpOzXYZHD2Qrxrkv6f7ypppuvReMyohIKrhpu8JBB96t7j7jqDwOHcoCqQmGiiZqeKbOE91YvJaoT75CYF7CUCyeXauv1ec29HxuR1uzc3Yp1zlg4sObOLOE5wsSsrXb6rE7Xl096aws8of7khk5BYdf_CCAtMFqeuC9X-viEipXPEUKVkQ2-KallqkZh-dtQIUvq5Um9vBGPAedDl9B5sND_B-O9-Fjs57-IVunR3U2OW4hdOtqhjEwV7XBcbKkQ9t64RgiUKiFIW_DHQ7xWi5qWIgS4DrkLIjYxLuWh2MRlEDmNbtwNafE6QJF1uUkX4hkOGw9ICpvstFMPEK6F5gOpuf6KZulenee8kzLdCMK8QGfFxp6jQ5ajn3RxnhmlIQ0RQBHePf1nwzlR8KGI6x7Y0uzf2P39R007N3W-86Bm1RWwl50mLUiZUTh06DZ9UVj1lmzMwOimGCRCnIQnGPaOMYbI0Rtg6DeSEgzcplHmO20StTZ07FRwOM_PZ1fHR0gc92eQpxHtSmbMSYmGfdlA2l5Ul_NScJpNuYH1foPJi0lKN8uPVztJfnWAsNpcAB44qXMqk2wE3vl38GBHETVXnbHVrjPzbK8K_ZKFsRNS0Vw4S7SYsf6U6km-Wh82qEMTZoJSIKcPYlzc7FtRM1GzFDxKSaTiyEGWflvdInhCGaea8ZJN3x72qjwW8Il1yk2xH_8BWEiAhn9zdM-Y1_fYwSM1PGB45CxMDUvHGqM-zfSSfE2OXS4TKa8xC9PtVxnqOmGzxUYqAyw3tjwQgz6v9eg&opi=122715837
https://adssettings.google.com/whythisad?source=display&reasons=Ad09R3RnXyTs9OCevJyjJfG4IJDrYr0XayteHIBmmiG0CVNnnodet4dqRoYoiZijU7Uztj1AmJftQKngnBtGjKXFx6I9w7vGghO-PggW-TKNTrosvR05XmI1__5ay658-Klt_pBaN4cg_ttGaLLpv4fasXf2A2w62JlupqaDhDg8E_J9Qzrkgh1IHykDm9zmiqEQxus9-QiUVOcqCFQ4V3Lufahwk_aGpHwH4dYLydPHicPJPP9jdf42jFqhANnGeH-11y_uVpQtfep4fw_TNLXCSKe5QJ-1ow1QmDIaBx9yQDlDKn5b68tyFWCa4HevyKoQwsIujbA4Cwo1fOybGcaftlAT99ZlI2kqiNgvLcSx2os2bCdQM9VWDOwHcoJGvLPTQOLNt90OftMxyJJQc6XYDs_R2q7aKpXf6CZEjMKwejCxSgUNlfuw-9I9NRKYTLu1haJmiQiDUFvK-OmNlf_835iTfefoidHP3judK9GDuJ1vTRY02Bq_h3R0RZ-9Ymxf1BGMv0R14bT91uV6-KQZ3YXtTgFGIH9P2bN8TppBalQgeSG15FybGWWrlVpI2dPe4DkvYRtW_FwMLg85f1tOgn6A3yThnJ--vZBEvaNfMdWX48tl1jqQmXBkL8O7gzyHP201ShvqLHYKSqK1LKsMXZr0c669aFW8seppqfyKjcCH56FtdknnLCigzCxjFDDQ5mKFqQUEKzhYE6IzpvcYrBzI4Z6VQer3XqQ1TJT4HUCZlbSuH0lrTRAwNi28zOICB5JGy5ykHsEDxdlxiosMDaJKRR7jqeN1JnWugzRLJCEophub3me_ZzB6e78d4tpdpsl4xo6jjAtvAjoNii5IodpQIazKjXAfw9w4cn6NkOXPfhy1Z-4wsnF__uAv9xeoGzXRJDpcfPsw5YbPccMIpTnISxTi0ZNcfS2rTP2vSaFlUXV4gjvPXVEiEH1TGy6GCdNEwZyYFyZnzSr1zTuM-mXjQ3gGnv-DYgLbai_2-hApAmq0gsmw7NDf3XOmBay1BhO5RsYn8VjsCku30zoto4vdlLjxFunogvN5Db9YBK4JhbXTBRaXs4M1qT7upV3dZrOzxSCba5H__URRcwR3LAaRp3X2I4xtmGjlhktoskf6S2XnCTaywJTq0-jELDBPl7Go27vcKXQTn4wbeZkAaoDC5zITB_BCVQwbuiSoGp0YmAr-K37edV1lsVB5_2et3k3XIhaRbIo7yAkERqJ0lSOWseqHzC01shwpJfzQPyB1ULo9bFdbH8AUd5alMjtqnUxqaR2u6K98QVymUzdvycDTkpQ4ztmMipQxD7i9MUo8um5jm6LfXgaNzcnRTTMsHTQ887IoYBX6uWb3XHVNXZ5t9my-1XTDaTRCMonNrV9pPICpEfSoYapj-NNaRCMMtMpRY_pSU36Y5T8AfeRSVO7I-T6upQIcbq-Samp3qJG5t50ZoU51eBkg7FCM2Vbu7BWfV2PXOpOzXYZHD2Qrxrkv6f7ypppuvReMyohIKrhpu8JBB96t7j7jqDwOHcoCqQmGiiZqeKbOE91YvJaoT75CYF7CUCyeXauv1ec29HxuR1uzc3Yp1zlg4sObOLOE5wsSsrXb6rE7Xl096aws8of7khk5BYdf_CCAtMFqeuC9X-viEipXPEUKVkQ2-KallqkZh-dtQIUvq5Um9vBGPAedDl9B5sND_B-O9-Fjs57-IVunR3U2OW4hdOtqhjEwV7XBcbKkQ9t64RgiUKiFIW_DHQ7xWi5qWIgS4DrkLIjYxLuWh2MRlEDmNbtwNafE6QJF1uUkX4hkOGw9ICpvstFMPEK6F5gOpuf6KZulenee8kzLdCMK8QGfFxp6jQ5ajn3RxnhmlIQ0RQBHePf1nwzlR8KGI6x7Y0uzf2P39R007N3W-86Bm1RWwl50mLUiZUTh06DZ9UVj1lmzMwOimGCRCnIQnGPaOMYbI0Rtg6DeSEgzcplHmO20StTZ07FRwOM_PZ1fHR0gc92eQpxHtSmbMSYmGfdlA2l5Ul_NScJpNuYH1foPJi0lKN8uPVztJfnWAsNpcAB44qXMqk2wE3vl38GBHETVXnbHVrjPzbK8K_ZKFsRNS0Vw4S7SYsf6U6km-Wh82qEMTZoJSIKcPYlzc7FtRM1GzFDxKSaTiyEGWflvdInhCGaea8ZJN3x72qjwW8Il1yk2xH_8BWEiAhn9zdM-Y1_fYwSM1PGB45CxMDUvHGqM-zfSSfE2OXS4TKa8xC9PtVxnqOmGzxUYqAyw3tjwQgz6v9eg&opi=122715837

