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中 文 摘 要 ： 口腔癌為台灣男性癌症發生率及死亡率的第四位。口腔癌的

診斷及治療方式已改善，但此疾病對化學性及放射性療法仍

有高復發性，口腔癌病患預後成果及存活率相當差。因此必

須進一步研究口腔癌之致病分子機轉。本實驗室先前已證實

癌症幹細胞對口腔癌的起始、增生、轉移、及復發相當重

要，因此抑制癌症幹細胞特性期待可發展出口腔癌新穎治療

法。微核糖核酸(microRNAs)為重要癌症標記。微核糖核酸可

與其標靶基因結合而降解其表現，在癌症中扮演促癌基因或

抑癌基因之角色。miR-200 家族成員包括 miR-200a. miR-

200b, miR-200c, miR-141,及 miR-429。miR-200 已證實為腫

瘤抑制型微核糖核酸，可抑制腫瘤 細 胞 生 長 及 轉 

移 。 且 miR-200 為重要 上 皮 - 間 質 細 胞 轉 換 過 

程(epithelial-mesenchymal transformation； EMT)調節

者。miR-200 家族對正常乳腺及乳癌幹細胞生長及自我更新

極重要。近年來，EMT 與幹細胞特性之相互調控作用被相當

重視。而 miR-200 對於口腔癌幹細胞、EMT、腫瘤生成特性之

角色及其分子機轉仍未知。本研究發現 miR-200a 及 miR-

200b 於 ALDH1+CD44+口腔癌幹細胞低度表現。miR-200a 或

miR-200b 表現抑制可使 ALDH1-CD44-細胞獲得癌幹細胞特

性。ZEB2 及 TIMP2 為 miR-200b 之標靶基因。過度表現 miR-

200b 可降低癌幹細胞特性及活體腫瘤生成力。miR-200a 及

miR-200a 於口腔癌腫瘤組織及淋巴轉移組織低度表現。證實

miR-200 可調節口腔癌癌症幹細胞特性而影響口腔癌致病機

轉，以應用於口腔癌的診斷與監測。 

中文關鍵詞： 口腔癌；微核糖核酸； 微核糖核酸 200； 癌症幹細胞 

英 文 摘 要 ：  

英文關鍵詞：  
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一、中文摘要 

口腔癌為台灣男性癌症發生率及死亡率的第四位。口腔癌的診斷及治療方式已改善，但此疾病對化學

性及放射性療法仍有高復發性，口腔癌病患預後成果及存活率相當差。因此必須進一步研究口腔癌之

致病分子機轉。本實驗室先前已證實癌症幹細胞對口腔癌的起始、增生、轉移、及復發相當重要，因

此抑制癌症幹細胞特性期待可發展出口腔癌新穎治療法。微核糖核酸(microRNAs)為重要癌症標記。微

核糖核酸可與其標靶基因結合而降解其表現，在癌症中扮演促癌基因或抑癌基因之角色。miR-200 家

族成員包括 miR-200a. miR-200b, miR-200c, miR-141,及 miR-429。miR-200 已證實為腫瘤抑制型微核糖

核酸，可抑制腫瘤 細 胞 生 長 及 轉 移 。 且 miR-200 為重要 上 皮 - 間 質 細 胞 轉 換 過 程
(epithelial-mesenchymal transformation; EMT)調節者。miR-200 家族對正常乳腺及乳癌幹細胞生長及自

我更新極重要。近年來，EMT 與幹細胞特性之相互調控作用被相當重視。而 miR-200 對於口腔癌幹細

胞、EMT、腫瘤生成特性之角色及其分子機轉仍未知。本研究發現 miR-200a 及 miR-200b 於

ALDH1+CD44+口腔癌幹細胞低度表現。miR-200a 或 miR-200b 表現抑制可使 ALDH1-CD44-細胞獲得

癌幹細胞特性。ZEB2 及 TIMP2 為 miR-200b 之標靶基因。過度表現 miR-200b 可降低癌幹細胞特性及

活體腫瘤生成力。miR-200a 及 miR-200a 於口腔癌腫瘤組織及淋巴轉移組織低度表現。證實 miR-200
可調節口腔癌癌症幹細胞特性而影響口腔癌致病機轉，以應用於口腔癌的診斷與監測。 
 
二、Abstract 
Oral cancer (OC) is a fatal disease, accounting the fourth leading malignancy and cancer death in male 
population in Taiwan. In spite of improvements in the diagnosis and management of oral cancer, long-term 
survival rates have improved only marginally over the past decade. To increase patient survival rates, 
knowledge of the mechanism(s) of tumorigenesis in oral cancer are urgently required. The most recent 
tumorigenesis theory is based on the idea that cancers arise from a rare population of cells, termed cancer 
stem cells (CSCs) Our laboratory has prospectively identified oral cancer stem cells and suggested that 
subsets of oral cancer stem cells are key contributors to chemo-radioresistance, tumor metastasis, and 
recurrence. Therefore, it is presumed that elimination of oral CSCs might be a novel therapeutic target for oral 
cancer. MicroRNAs (miRNAs)—highly conserved small RNA molecules that regulate gene expression—can 
act as cancer signatures, and as oncogenes or tumor suppressors depending on its main target genes. In this 
report, we found that lower miR-200a or miR-200b expression was detected in OC-derived ALDH+CD44+ 
cells, and SPONGE-mediated miR-200a or miR-200b inhibition conferred CSCs characteristics upon 
OC-derived non-TICs (ALDH1−CD44− cells). Reporter assays further revealed that miR-200b directly targets 
the 3' UTR regions of ZEB2 and TIMP2. In contrast, overexpression of miR-200a or miR-200b dramatically 
alleviated CSCs properties and tumor progression in CSCs-transplanted mice. Compared with non-tumor 
samples from the same patient, the expression of miR-200a or miR-200b was decreased in all of the tumor 
samples. A similar down-regulation of miR-200a or miR-200b was also observed in metastatic lymph nodes 
when compared with local tumors. miR-200 family may be a useful diagnostic oral cancer tumor marker and 
novel miRNA-based approach for oral cancer treatment. 
 
三、 前言 

The miR-200 family is a tumor suppressive miRNA down regulated in several types of tumors including renal, 
prostate, breast, lung, bladder, pancreatic, and gastric cancers (1-5). Accumulating data suggest that members of 
miR-200 family can reverse EMT process and induce mesenchymal-epithelial transition (6-8). Down-regulation 
of miR-200c promotes the EMT of breast cancer cells while overexpression of miR-200c induces 



mesenchymal-epithelial-transitions (9). Notably, miR-200 regulates the EMT and cancer stemness properties 
by targeting ZEB1/ZEB2, Bmi1, and Sox2 in pancreatic cancer cells (10). However, the role of miR-200 family 
in regulating tumourigenicity and metastasis in oral cancer or oral cancer-CSC has not been reported.. It has 
been considered as a key mechanism responsible for the process of cancer metastasis (11). The interplay 
between EMT and stemness signature has gained huge interest in the field of cancer research recently, as they 
contribute to tumor metastasis and recurrence making cancer difficult to be tackled (12). It has been suggested 
that EMT can promote stemness property in normal breast tissues as well as breast cancer cells (12). Detailed 
bioinformatics analysis done by Ben-Porath et al. discovered an embryonic stem cell-like gene expression 
signature in poorly differentiated aggressive tumors (13). Later on, single or combined overexpression of 
stemness factors, including Oct4 and Sox2, were associated with cancer metastasis (14, 15). Recently report on 
the synergetic effect of Oct4 and Nanog regulating Slug promoter activity and EMT process in lung cancer 
revealing a role of stemness signature controlling EMT mechanism (16). Recently, miRNAs have emerged as 
key post-transcriptional regulators of gene expression, involved in diverse physiological and pathological 
processes (17). An oncogenic or tumor-suppressor miRNA may have potential as a therapeutic target for cancer 
treatment (17). A regulatory network between miRNA, EMT, and stemness signature may update our current 
knowledge on the development of therapeutic treatments for cancer patients. 
 
四、研究成果  

Part1: miR145 targets the SOX9/ADAM17 axis to inhibit tumor initiating cells and IL-6-mediated 
paracrine effects in head and neck cancer (published in Cancer Res. 2013 ;73(11):3425-40). 
Fig. 1. Suppression of miR145 is crucial for ALDH1−/CD44− HNC cells to retain their tumor-initiating 
stem-like properties 

 

Fig. 2. miR145 directly targets the 3’UTR of SOX9 and ADAM17 
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Fig. 3. Curcumin suppresses the stem-like properties of ALDH+CD44+ cells by activating miR145 and 
suppressing SOX9/ADAM17 
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Fig. 4. Curcumin suppresses the migratory capability of ALDH+CD44+ HNC cells through the 
miR145-SOX9/ADAM17 pathway 

 

Fig. 5. The miR145-ADAM17 pathway modulates IL6/sIL6R trans-signaling 

 

Fig. 6. Treatment with of oral-feeding curcumin or miR145 suppresses tumor growth and increases 
animal survival. 
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Fig. 7. The miR145lowSox9highADAM17high signature predicts poor survival in HNC patients 
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Part2: miR-200a/b impairs tumor initiating stem-like property in oral cancer 

Fig.1. The level of miR-200a/b expression was lower in local oral cancer samples lymph node metastatic 
lesions 

 

Fig. 2. miR-200a depletion enhances tumor initiating capability in ALDH1-CD44- non-CSCs oral cancer 
cells. 

 

Fig. 3. miR-200b depletion enhances tumor initiating capability in ALDH1-CD44- non-CSCs oral cancer 

cells. 
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Fig. 4. miR-200b directly targets the 3’UTR of ZEB2 and TIMP2 
 

 
Fig. 5. miR200b impairs CSCs and in vitro tumorigenic properties.  
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□實驗失敗 

□因故實驗中斷 

□其他原因 

說明： 

 
2. 研究成果在學術期刊發表或申請專利等情形： 

論文：■已發表 □未發表之文稿 □撰寫中 □無 

專利：□已獲得 □申請中 ■無 

技轉：□已技轉 □洽談中 ■無 

其他：（以 100字為限） 
  
3. 請依學術成就、技術創新、社會影響等方面，評估研究成果之學術或應用價
值（簡要敘述成果所代表之意義、價值、影響或進一步發展之可能性）（以

500字為限） 

 

目前已發表四篇 SCI 論文,其中兩篇文章 Impact factor>6, 部分資料持續整理

後將投稿於期刊,期待能利用微核糖核酸應用於口腔癌的診斷與監測， 進一

步發展出新穎口腔癌治療法。 
 


