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摘要 

目的：探討來自癌細胞的外泌體中 Prothymosin-α (ProT)在促進肌肉消耗中的潛在相關

性。 

方法：我們分析膀胱癌患者的血清樣本，比較了患有惡病質和無惡病質的患者之間的

ProT 和 IL-6水平。隨後，從小鼠膀胱癌 MBT-2細胞中分離出外泌體，並對這些外泌體

內與細胞外液 ProT 含量做比較。然後，將肌肉細胞暴露於來自 MBT-2的外泌體中，並

測量 TGF-β、IL-1β和 IL-6的表現。我們另外使用 ProT 基因敲除的 MBT-2細胞的外泌體

進行實驗，並研究外泌體中通過 TLR-4活化 NF-κB 的分子機制。 

結果：在患有惡病質的膀胱癌患者血清中 ProT 和 IL-6水平較無惡病質高。在 MBT-2細

胞中，ProT 在外泌體中富集，而非細胞外液。MBT-2細胞的外泌體會使肌肉中與消耗

相關的細胞激素增加。ProT 基因敲除會逆轉此現象。外泌體中的 ProT 會通過 TLR-4在

肌肉細胞中活化 NF-κB，導致細胞激素表現增加。在小鼠模型中，癌細胞 ProT 基因

的敲除改善了小鼠的體重下降和肌肉萎縮。 

結論：癌細胞外泌體中的 ProT 與肌肉細胞的相互作用可能為惡病質提供了治療前景。 
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本文 

 

目的：將本實驗室目前對膀胱癌惡病質的研究情形，於2024年歐洲泌尿科年會中和與

會醫師及學者進行討論及分享。 

 

過程： 

簡介：本次歐洲泌尿科年會於2024年4月5日至8日(全日)於法國巴黎”Paris Expo Porte de 

Versailles”會場舉行，與會者為來自全球各地的泌尿科主治醫師、住院醫師、相關醫

療人員如護理師等等，以及眾多介紹自家最新醫療科技及藥物的廠商，可說是每年一

次的世界級盛會。本次報告的內容歸屬在”Basic research and trials: Oncology”，為

Expert-Guided-Poster-Tours (EGPT)，需有至少五分鐘的演講及兩分鐘的討論時間。 

 

本場次的主席及相關的討論題目： 
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報告內容及相關討論： 

Our study aims to investigate the potential role of cancer-derived exosomal ProT in promoting 

cachexia-related muscle wasting. 
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FIGURE 1  MBT-2 cancer cells derived exosomal ProT can bind TLR-4 in C2C12 cells. (a) 

Detection of HSP70, CD63, CD9, Calnexin and ProT expression in exosome by western blot. MBT-

2 cells lysate was used as positive control with loading mass of 30 μg total proteins. Exosome 

represent MBT-2 derived exosome. (b) Characterization of DiI-labled MBT-2 cancer cells derived 

exosome(red) and ProT(green) at 2 h in C2C12 cells. Scale bar = 50 um. (c) Characterization of 

DiI-labled MBT-2 cancer cells derived exosome (red) and TLR-4 (green) at 2 h in C2C12 cells. 

Scale bar = 50 um. (d) Characterization of DiI-labled TLR-4 (red) and ProT (green) at 2 h in C2C12 

cells. Scale bar = 50 um. 
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FIGURE 2  Exosomal ProT could activate NF-ĸB to translocate to the nucleus through TLR-4. (a) 

Activation of NF-κB in C2C12 was determined by western blot. The fold difference in band 

intensities was quantified and indicated under the image using the software of ImageJ. (b) 

Representative pictures of cellular immunofluorescence staining for p-p65 in C2C12 at 2 h. 

Immunocytochemistry staining was performed using an anti-p-p65 antibody (red) and DAPI 

(blue)for nuclear staining. (c) Relative mRNA expression of TLR-4 in C2C12 after knockdown by 

lentivirus were detected by RT-PCR. (d) C2C12 were pre-treatment with or without the shTLR-

4(#86 and #87) and then incubated with MBT-2cell-derived exosome at 37 °C for 2 h. Activation 

of NF-κB in C2C12 was determined by western blot. The fold difference in band intensities was 

quantified and indicated under the image using the software of ImageJ. (e) Detect of C2C12 cell 

survival by MTS assay after treat exosome 2 h. (f) The protein expression changes of TGF-β, IL-

1β, and IL-6 of C2C12 cells treated with MBT-2 derived exosomes. C2C12 cells were incubated 

with exosomes for 2h. (g) The mRNA level of TGF-β, IL-1β, and IL-6 at different treatment 

were detected by RT-PCR. 
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FIGURE 3  Exosomal ProT stimulate inflammatory cytokines production in C2C12 cells. (a) 

Knockdown ProT in MBT-2 cells by lentivirus. (shProT#12 and shProT#15). The mRNA 

expression changes of ProT were detected by RT-PCR after treatment with virus. (b) 

Characterization of exosomes secreted by MBT-2 (ProT knockdown) cells. (c) Detect of C2C12 

cell survival by MTS assay after treat exosome 2 h. (d-f) The mRNA level of TGF-β, IL-1β, and 

IL-6 at different treatment (0=PBS, shProT= exosomes secreted by MBT-2(ProT knockdown) cells 

were detected by RT-PCR. (g) The protein expression changes of MuRF-1, atrogin-1 and UBR2 of 

C2C12 cells treated with MBT-2 derived exosomes. C2C12 cells were incubated with exosomes 

for 2h. 
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FIGURE 4  Knockdown of ProT alleviated the body weight decline in tumor-bearing mice. (a) For 

cachexia model generated by tumor cell, 100 μl MBT-2 cancer cells (2×106 cells), or an equal 

volume of vehicle (DMEM) was injected subcutaneously into the of 6-week old female C3H/HeN 

mice at day 0. Lentivirus sh-ProT were injected at day 15 and 17 (3×107 R.I.U./ml, 100ul) in group 

3 and 4. Cisplatin was injected at day 19, 21, 23 , 25 and 29 (10mg/kg, i.p.) in group 2 and 4. (b)  

Bodyweight changes were recorded every two days after one week. (c) Final Bodyweight changes 

(%) were calculated  and cartography by software of GraphPad Prism8. (d-f) After the mice were 

sacrificed, we separated the calf gastrocnemius muscle of the mice and observed it by H&E staining. 

Scale bar=50 μm. The myofiber cross-sectional area and number of myonucleus were calculated 

and recorded. (g) The protein expression of atrogin-1 were detected by IHC, Scale bar=50 μm. 

Density of atrogin-1 were calculated and cartography by software of GraphPad Prism8. (N=6) 
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FIGURE 5  ProT may play an essential role in bladder cancer-associated cachexia. (a) The mRNA 

expression level of IL-6 and ProT in bladder cancer patients and in bladder cancer-associated 

cachexia patients ProT were detected by RT-PCR . (Mann-Whitney test, N = 8). (b) A schematic 

illustration showed that MBT-2 cell-derived exosomes affect C2C12 cells by activating NF-κB 

signaling through TLR-4 and result in cachexia. 

 

主席提問： 

在 Figure 1中，如何確認 TLR-4和癌細胞所產生的 exosome 具有直接作用？ 

答：只透過 Figure 1的免疫螢光染色確實無法證明兩者之間有交互作用，後續我們的實

驗將使用共免疫沉澱（co-immunoprecipitation，co-IP）的方式來確認 exosome 中的

marker 像是 HSP70，CD63可能在 co-IP 中一起和 TLR-4一起被偵測到，來增加兩者之間

存在直接或間接 interaction 的證據。 

 

在 Figure 2中，只測定 cytokines 的 mRNA，是否缺乏直接證據 cytokine 的表現真的會增

加？ 

答：我們將使用 ELISA 的方式來測定真實的 cytokines 的表現量。 

 

聽眾提問： 
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我們如何分離出 exosome？ 

答：我們使用高速離心的方式。我們將 MBT-2細胞在無血清之 DMEM 中培養16小時。

然後，收集培養基並以300g 離心30分鐘，以去除細胞，接著以3000g 離心30分鐘，再

以額外的10,000g 離心1小時。最後，將上清液和16% PEG 溶液以1:1的比例混合。然後，

上清液在4°C 下使用 SW28離心機以100,000g 的速度超速離心1.5小時。得到的沉澱物在

PBS 中再次在4°C 下以100,000g 的速度超速離心1.5小時。沉澱物將置於新的 PBS 中。 

 

如何證實我們所得為 exosome？ 

答：我們使用 HSP70、CD63和 CD9這些標記蛋白来確認所得物質是否為 exosome。 

 

心得及建議： 
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本次的報告方式很特別，是站在可互動式的海報前面報告。但不同於傳統的海報由我

們「被動」站在海報前等人前來觀賞及發問，有可能會有人乾脆沒來貼海報這種情形，

這次每個 session 會有兩位 moderator，在離觀眾很近的大螢幕前「主動」播放你的海報，

讓你先簡報後再提問，並讓台下觀眾發言及提問。這很大程度拉近了講者和觀眾的距

離，讓主題的呈現更像是一種「小組討論」的方式，不像上台演講一樣距離觀眾很遠，

我覺得這種方式可能將來會越來越盛行，也可做為國內在年會或類似會議上的一種參

考模式。只是大家都被迫站著大概久了會覺得有會累，所以每個 session 可能時間不能

太長。 


