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ₒ ≤ ₓ 
│ ─ ™ ≢⁸ ─≤↓╤ │

─╖≢№╢⁹∕─ │ ╩ ℮ ╛

⌂≥≢ ⌂ ╩ ℮⁹ ─ ⁸ ⅜⇔┌⇔┌

↕╣⁸ ╩ ⇔≡╙ ⌐⅔↑╢ 5 │ 40% ≤ ↕

╣≡™╢⁹ ⌐ꜞfiⱤ ─ │ ≢ 5 │ 20% 
≢№╢⁹ ⁸TS-1 ⌐╟╢ ⅜ ≤⌂∫√⅜⁸3 
│  75% ≤ ≢⅝╢ ≢│⌂™⁹ ─√╘⌐│ ⌂

─ ⅜ ≢№╡⁸ꜞfiⱤ ╩ ∂╢ ⁸⅔╟┘ ╩

∆╢ ─ ╩ ⅎ⁸ ╩ ∆╢↓≤⅜

≢ № ╢ ⁹∕ ↓ ≢ │ ⁸ epithelial-mesenchymal 
transition EMT ≤ ≤◔⸗◌▬fi⌐ ⇔√⁹ 

EMT │ ─ ╩ ∫≡ ⇔ↄ ⇔√ ⅜∕─

╩ ™⁸ ╛ ╩ ⇔⁸ ╩ ≈ ⌐ ∆

╢ ≢⁸ ⌐⅔™≡│ EMT ─ ⌂ ⅜ ⁸ ⌐ ∆╢≤

ⅎ╠╣≡™╢⁹ 
◔⸗◌▬fi│ ╩ ≤∆╢◘▬♩◌▬fi─ ≢№╡⁸

⌐⅔↑╢ ₁⌂ ─ ╛ ╩ ⇔≡™╢⁹ ─ ≤⇔

√ CC ◔⸗◌▬fi꜠☿ⱪ♃7 כ C-C motif chemokine receptor 7  
CCR7 ≤ │⁸ ⌐│ ⌐ T ╛ ⌂≥≢ ⇔≡™╢⁹

ꜞ●fi♪─ CC ◔⸗◌▬fiꜞ●fi♪ 19 C-C motif chemokine ligand 19
 CCL19 ≤ │ꜞfiⱤ ⌂≥─ 2 ꜞfiⱤ ─ ⅜

∆╢√╘⁸T ╛ │ ─ ≢ 2 ꜞfiⱤ ⌐ ╟ↄ

ⱱכⱵfi◓∆╢⁹ ⁸ ₁⌂ ⌐⅔™≡⁸ ⅜◔⸗◌▬fi ╩

⇔√ ⁸EMT ╩ ⇔≡ ╩ ⇔⁸ ⁸ ┼ ╢≤

↕╣≡™╢⁹ 
─ │⁸ ⌐ ⌐⅔™≡ CCR7 ─ ⅜

≤ ∆╢⅛⁸╕√ ≤⌂╡ ╢⅛╩ ⇔⁸ ⌐ 
CCR7 ≤ EMT ─ ╩ ⇔⁸ ⌐ ∆╢ ╩

⇔≡⁸ √⌂ ╩ ∆╢↓≤≢№╢⁹ 
 
ₒ ≤ ₓ 
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│⁸1995 3 ⅛╠ 2016 12 ─ ⌐⁸

≢ ⅜ ↕╣√ 181 ╩ ≤⇔√⁹

≤⇔≡⁸ ⁸ ⁸ ─ ⁸ ⁸ꜞfiⱤ

⁸ ⁸ ⁸ ꜞfiⱤ ⁸ ⁸ ⁸

CCR7 ─ ╩ ⇔√⁹ 
─ ─ⱱꜟⱴꜞfi Ɽꜝⱨ▫fi ╟╡⁸

≤ ─ ⁸ ⅛╠ 100 
╣√ ⁸ ≤⌂╢ ─ ⅛╠ ╩

⇔⁸ ⱴ▬◒꜡▪꜠▬ tissue micro array: ⁸TMA ≤ ╩

⇔√⁹ 
CCR7 ─ ≤ EMT⁸ ─ ╩ ∆╢√╘⌐⁸

tumor buds ≤⁸EMT ─ ╩ ⇔√⁹Tumor budding │
⌐⅔™≡ ╕√│ ─ ⅜ ⌐ ╠┌╢╟℮⌐

∆╢ ≢№╡⁸ ₁⌂ ⌐⅔™≡ ─ ╛

≢№╢≤ ↕╣≡™╢⁹EMT ─ ╛ ≤ tumor budding ─
│ ⇔≡⅔╡⁸tumor budding │ EMT ─ ≤ ⅎ╠╣≡™

╢⁹Tumor buds │ ╕√│ 5 ─ ⅛╠⌂╢ ≤ ⇔⁸

⌐⅔™≡ tumor budding ─ ⅜ ╙ ™ HE ╩ ⇔⁸∕─

≢ tumor buds ⅜ ╙ ↄ ↕╣╢ ≢ tumor buds ╩ ⇔√⁹

╕√⁸ ╩ ™≡⁸181 ─ TMA ⌐⅔↑╢ CCR7⁸E-
cadherin ⱴכ◌כ ⁸vimentin ⱴכ◌כ ─ ╩

⇔√⁹CCR7 │ꜞfiⱤ ≤ ⌐ ↕╣╢ ─ ╩+3⁸
╩+2⁸ ╩+1⁸ ╩ 0 ≤ ⇔√⁹E-cadherin │ tumor buds 

⌐⅔™≡ ≤ ─ ╩+2⁸ ╩+1⁸ ╩ 0 
≤ ⇔⁸vimentin │ tumor buds ⌐⅔™≡ ≤ ─

╩+2⁸ ╩+1⁸ ≤ ─ ╩  0 ≤ ⇔√⁹

∕╣╠─ ╩ ™≡ ⌐⅔↑╢ CCR7⁸E-cadherin⁸vimentin ─ H 
score = ₁─ ─ ─ × ─ ╩ ⇔√⁹

↓╣╠─ ╟╡ CCR7 ─ ≤ EMT⁸ ≤─ ╩

⇔√⁹ 
™≡⁸ ─ ╩ 4 TFK-1, EGI-1, KKU-100, 

TYBDC-1 ⇔⁸CCR7─ ≤ EMT─ ╩ ⇔√⁹RT-PCR ⌐╟
╡ ─ CCR7 ─ ╩ ⇔⁸Western blotting ⌐╟╡ EMT 
─ ≤ CCL19 ⌐╟╢ EMT ─ ╩ ⇔√⁹╕√⁸

Wound healing assay⁸Cell proliferation assay⁸Migration assay⁸Invasion 
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assay ⌐⅔™≡ CCL19 ⌐╟╢ ⁸ ⁸ ─ ╩ ⇔√⁹

↕╠⌐⁸Migration assay ⌐⅔™≡  CCR7 ⌐╟╡ CCL19 ⌐╟╢

─ ⅜ ↕╣╢⅛ ⅛╩ ⇔√⁹ 
 

ₒ ₓ 
⌐⅔↑╢ CCR7 ─ H score ─ │ 90 ≢⁸Log-rank 

⌐╟╡ ─ ⌐ ╙ ╩ ⅎ╢◌♇♩○ⱨ │ 170 ≢№
∫√⁹CCR7 ─ │ ⌐⅔™≡ ─ ≤ ⇔≡⅔

╡⁸ ⌐⅔™≡ ≤⇔≡ ↕╣√⁹CCR7 ─
│⁸ ≤─ ≢│ ⁸ ≤ ╩

╘⁸EMT ≤─ ≢│ tumor buds ≤ ╩ ╘√⁹E-
cadherin⁸vimentin │ CCR7 ≤─ ⌐ ⇔ↄ⁸E-cadherin ≤ vimentin ─
☻◖▪╩ ╖ ╦∑√ EMT status ╩ ∆╢≤⁸E-cadherin ⅛≈ 
vimentin ─₈mesenchymal status₉≢ CCR7─ H score ⅜ ™ ╩

╘√╙──⁸ │ ╘⌂⅛∫√⁹ 
 ─ TFK-1⁸EGI-1⁸KKU-100⁸TYBDC-1 ─℮∟⁸
TFK-1⁸KKU-100⁸TYBDC-1 ─ 3 ⅜ CCR7 ╩ ⇔≡™√⁹TFK-1⁸
EGI-1 │ E-cadherin ╩ ⇔⁸vimentin │ ≢№╡⁸ ─

╩ ⇔√⁹ ⁸KKU-100 │ E-cadherin ─ ╩ ⅝⁸TYBDC-1 │ 
vimentin ╩ ⇔≡™√⁹CCL19 ⌐╟╡ TFK-1 ≢│ ⌂ E-
cadherin ─ downregulation ≤ vimentin ─ upregulation ╩ ╘√⅜⁸EGI-1⁸
KKU-100⁸TYBDC-1 ≢│ ⌂ ╩ ╘⌂⅛∫√⁹Wound healing 
assay⁸Migration assay⁸Invasion assay ⌐⅔™≡╙ ⌐ CCL19 ⌐╟

╡ TFK-1 ─ ⁸ ⅜ ⌐ ⇔√⅜⁸EGI-1⁸KKU-100⁸
TYBDC-1 ≢│ ⌂ ╩ ╘⌂⅛∫√⁹KKU-100 │ Migration assay ╟
╡╙ Invasion assay ⌐⅔↑╢ ⅜ ⅛∫√⁹Cell proliferation assay 
⌐⅔™≡│™∏╣─ ╙ ─ ╩ ↕⌂⅛∫√⁹Migration 
assay ⌐⅔™≡ TFK-1 ╩  CCR7 ≢ ∆╢↓≤⌐╟╡⁸CCL19 
⌐╟╢ ─ ⅜ ↕╣√⁹ 

 
ₒ ₓ 

─ ⌐⅔™≡ CCR7 ─ │ ⇔

√ ─ ≈≢№╡⁸ ⁸ ≤ ∆╢↓≤

╩ ╠⅛⌐⇔√⁹╕√⁸CCR7 ─ │ EMT ─ ≢№╢ 
tumor buds ≤ ⇔√⅜⁸E-cadherin⁸vimentin ≤─ ⌐ ⇔ↄ⁸



 

- 5 - 
 

╠⅛⌂ EMT ≤─ │ ╘⌂⅛∫√⁹ ╩ ™√ ⌐⅔™

≡│⁸TFK-1 ≢│ CCL19 ─ ⌐╟╡ E-cadherin ─  downregulation⁸
vimentin ─ upregulation⁸ ⁸ ─ ╩ ╘⁸EMT ─ ⅜

↕╣√⁹√∞⇔⁸CCR7 ╩ ⇔√ KKU-100 ╩ ╗∕─ ─ ≢

│ CCL19 ─ ⌐╟╢ ╩ ╘∏⁸CCR7 ─ ≤ EMT ─ ╠⅛⌂

│ ╘⌂⅛∫√⁹  CCR7 ⌐╟╡ TFK-1 ⌐╟╢ ─ ⅜

↕╣⁸CCR7 ⅜ ≤⌂╢ ⅜ ↕╣√⁹╕√⁸KKU-100 ≢
│ migration assay ╟╡╙ invasion assay ≢ ™ ╩ ⇔⁸ ⌐

╦╢ ─ ⅛╡≤⌂╢ ⅜ ↕╣√⁹ 
 

ₒ ₓ 
⌐⅔™≡⁸CCR7 ─ │ ⇔√ ≢

№∫√⁹EMT ≤─ │ ╠⅛≢│⌂™╙──⁸CCR7 ⅜ ≤⌂╢

⅜ ↕╣√⁹ │ ⌂ ─ ╩ ⇔≡⁸CCR7 ─
≤ ─ ⌐ ∆╢ ╩ ⇔⁸CCR7 ⌐ ∆╢ ⁸

─ ╩ ℮ ⅜№╢⁹ 
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⅔╟┘ ≢ ⇔√ │ ─≤⅔╡≢№╢⁹ 
 

AJCC American Joint Committee on Cancer 
ANOVA one-way analysis of variance 
CCL19 C-C motif chemokine ligand 19 
CCL21 C-C motif chemokine ligand 21 
CCR7 C-C motif chemokine receptor 7 
DCC distal cholangiocarcinoma 
EHCC extrahepatic cholangiocarcinoma 
EMT epithelial-mesenchymal transition 
FBS fetal bovine serum 
FGFR2 fibroblast growth factor receptors 2 
HE hematoxylin and eosin 
IHC immunohistochemical 
ITBCC International Tumor Budding Consensus Conference 
MET mesenchymal-epithelial transition 
MMP matrix metalloproteinases 
OS overall survival 
PBMC peripheral blood mononuclear cell 
PBS phosphate-buffered saline 
PHCC perihilar cholangiocarcinoma 
RT-PCR reverse transcription polymerase chain reaction 
TMA tissue micro array 
WST-8 water soluble tetrazolium salts 
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extrahepatic cholangiocarcinoma ⁸EHCC ≤ │⁸

─ 5 ⅜╦∏⅛ 20 40% ─ ╘≡ ─ ™ ≢№╢ 
(DeOliveira et al., 2007; van der Gaag et al., 2012; Nagino et al., 2013)⁹
EHCC │ ⌐ perihilar cholangiocarcinoma
⁸PHCC ≤ ≤ distal cholangiocarcinoma ⁸DCC 

≤ ⌐ ↕╣⁸PHCC │ ─  2 ⅛╠

╕≢─ ⌐ ∆╢ ⁸DCC │ ⅛╠ ╕≢─

⌐ ∆╢ ≤ ↕╣≡™╢ (Amin MB et al., 2016)⁹ 
EHCC ⌐ ∆╢ ⌐│ ⁸ ⁸ ⅜№╢⅜⁸ ╩

╠╣╢ │ ─≤↓╤ ─╖≢№╢⁹ ≤⌂╢ │ 
PHCC ⌐ ⇔≡│ ה ╩ ℮ ⁸DCC ⌐ ⇔≡

│ ≢№╡⁸™∏╣╙ ╘≡ ─ ⅝⌂ ≢№╢⁹

─ ⌐╟╢ ─ ⁸ ─ ╛

─ ⌐╟╡ │ ⌐│№╡⁸PHCC ─  (Nagino et al., 
2013) ≢│ 2000 │ ⅜  80% ≢ ╘╠╣≡™√⅜⁸

2006-2010 ⌐│  40 % ╕≢ ⇔≡™╢⁹⇔⅛⇔⌂⅜╠⁸ ─ ≢

╙ │ 43.1%⁸ │ 1.4% ≢№╡⁸ ≤⇔≡

─ ≤ ⇔≡ ⅜ ™⁹╕√⁸ ─ ⌐│ ⌂

╛ ⌐╟╢ ─ ⅜№╢√╘⁸ ╙ ─ ⌐

╟╢ ─ │ ⇔ ↄ⁸ ─ ⅜ ℮ │ ⅝™⁹ 
EHCC ≢│ꜞfiⱤ ≢№╢↓≤⅜ ⌂ ╩ ╢℮ⅎ≢

≤↕╣≡™╢ (Lim et al., 2012)⁹ ↕╣√ ─⌂™ 
PHCC ─ 5 │ꜞfiⱤ ≢ 67.1% ≢№∫√─⌐ ⇔⁸ꜞ

fiⱤ ≢│ 22.1% ≢№∫√ (Nagino et al., 2013)⁹╕√⁸
│ ╘⌂™╙──  (R1-2) ≤⌂∫√ ─ 5 │ 18.0% 

≢№╡⁸ꜞfiⱤ │ ⌐ ∆╢ ≤╖⌂⇔

╢⁹╕√ DCC ⌐⅔™≡╙⁸ꜞfiⱤ │ ≢№╡⁸

ꜞfiⱤ ⅜ ↄ⌂╢╒≥ ≢№∫√≤ ↕╣≡™╢ 
(Kiriyama et al., 2015)⁹ ∫≡⁸ ╛ performance status ⅜ ⌂

≢│⁸ ꜞfiⱤ ⅜ ≢№╣┌ ─ ⅜ ╕⇔™ ╙№╡⁸

⌂ ─ ⅜ ╕╣╢⁹ 
⌐ ⇔≡⁸2019 ⌐ ≢ capecitabine ╩ ™√

─ randomized control study (BILCAP trial) ─ ⅜
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↕╣√ (Primrose et al., 2019)⁹ ≢│  (overall survival
⁸OS ≤ ) ─ ⅜ יִ 36.4 ≢ ≢№∫√─⌐ ⇔ 

capecitabine ≢│ 51.1 ִי ≤ ─ ⅜ ╘╠╣√╙──⁸ │

↕╣≡™⌂™⁹ ≢│ 2022 ⅛╠ ╢╟⌐ⱪכꜟ◓

JCOG 1202 ─ ⌐╟╡ TS-1 ⌐╟╢ ⅜ ↕╣√⅜⁸3 
│ ⅜ 67.6% ≢№∫√─⌐ ⇔⁸TS-1 ⅜ 77.1% 

≤ ≢⅝╢ ≢│⌂™ (Nakachi et al., 2023)⁹ ⌐ ∆╢

⌐≈™≡│⁸gemcitabine ≤ cisplatin ─ ─ gemcitabine 
⌐ ∆╢ ╩ ⇔√ 2≈─ ABC-02 trial (Valle et 

al., 2010)⁸BT22 trial (Okusaka et al., 2010) ─ ⅜ ↕╣≡™╢⁹√∞

⇔⁸gemcitabine ≤ cisplatin ─ ⌐⅔™≡╙ OS ─ │⁸

ABC-02 trial ≢│ 11.7⅛ ⁸BT22 trial ≢│ 11.1⅛ ⌐ ╕╡⁸ ⌐

∆╢ ─ │ ≤ ╦↨╢╩ ⌂™⁹ ⁸ ⌂

─√╘⌐ ─ ⅜ ╦╣⁸ ─ ≤⌂╢

╩ ╗ ─☻Ɑ◒♩ꜝⱶ⅜ ╠⅛⌐↕╣√ (Nakamura et al., 
2015)⁹∕╣⌐ ∫≡ ⌐ ≠ↄ ─ ⅜ ╖⁸

 2 fibroblast growth factor receptors 2 ⁸

FGFR2 ≤ ╩ ∆╢ ⌐⅔↑╢ ─ ≤

⇔≡⁸FGFR ─ ╩ ∆ 2 ≈─ и  FIGHT-202 trial 
(Ghassan et al., 2020)⁸FOENIX-CCA2 trial (Lipika Goyal et al., 2023) ─
⅜ ↕╣≡™╢⁹FIGHT-202 trial ≢│ pemigatinib ─ ⅜ 35.5%⁸

י7.5ִ ⅜ ⁸ י17.8ִ ─ ≢ OS ─
י21.06ִ ⅜ ≢№╡⁸FOENIX-CCA2 trial ≢│ futibatinib ─ ⅜ 

42%⁸ ⅜ 9.7 יִ ⁸  17.1 יִ ─ ≢ OS 
─ יִ 21.7 ⅜ ≤⁸ ₁ ⌂ ⅜ ↕╣√⁹╕√⁸

gemcitabine ≤ cisplatin ⌐ ⅎ≡ ♅▼♇◒ⱳ▬fi♩ ╩ ∆╢

⅜ ↕╣≡™╢⁹TOPAZ-1 trial ≢│ durvalumab ≤ⱪꜝ☿

Ⱳ ─ OS ─ ⅜ יִ 12.8 ₁ י⁸11.5ִ ≢ durvalumab ─

⅜ ↕ ╣ (Do-Youn et al., 2022)⁸KEYNOTE-966 trial ≢ │ 
pembrolizumab ≤ⱪꜝ☿Ⱳ ─ OS ─ ⅜ יִ 12.7 ₁ ⁸

י10.9ִ ≢ pembrolizumab ─ ⅜ ↕╣√ (Robin Kate Kelley et 
al., 2023)⁹⇔⅛⇔⌂⅜╠ ≤⇔≡ ─ ─ ⌐ ∆╢≤

│ ⅎ∏⁸ ─ ⁸ ─ ⱷ◌♬☼ⱶ─ ⁸ √⌂

─ ⅜ ╘╠╣≡™╢⁹ 
≢│ ╟╡ EHCC ⌐⅔↑╢ epithelial-
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mesenchymal transition EMT ≤ ≤ ≤─ ╩

⌂ ⅛╠ ⇔≡⅝√ (Nitta et al., 2014; Ogino et al., 2019)⁹∕↓≢
│⁸EMT ⱪ꜡☿☻─ ⌐╟╢ √⌂ ─ ╩ ∆√╘⁸

EHCC ⅜ EMT ╩ ↓∆ⱷ◌♬☼ⱶ─ ╩ ∆╢ ╩ ⇔√⁹

⁸ ⌐⅔↑╢ ⅜ ⇔≡™╢◔⸗◌▬fi│⁸ ╩

⇔⁸ ─ ה ⌐ ∆╢≤ ⅎ╠╣≡™╢⁹╕√⁸◔⸗◌▬fi│ 
EMT ─ ≈≤⇔≡╙ ↕╣≡⅔╡⁸EHCC ⌐⅔↑╢◔⸗◌▬fi⁸
EMT⁸ ⁸ ≤─ ╩ ⇔⁸ ─ √⌂

╩ ∆╢ ╩ ∫√⁹ 
 
EMT │ ─ ╩ ∫≡ ⌐ ⇔ↄ

⇔√ ─ ⅜∕─ ╛ ╩ ™⁸ ⁸ ╩

⇔⁸ ╩ ≈ ⌐ ∆╢ ╩ ∆ (Thiery and Sleeman, 
2006; Thiery et al., 2009)⁹ ⁸ mesenchymal-epithelial 
transition ⁸MET ≤ │ ⌐⁸ ╩ ≈ ⅛╠

╩ ⇔≡ ╩ ∆╢ ╩ ∆⁹EMT │ ─ ╛

⌐ ↕╣╢ ₁⌂ ─ ⁸MET │ ─

⌂≥⌐⅔™≡ ↕╣⁸ ⌂ ⌐⅔↑╢ ─ⱪ꜡☿☻⌐⅔

™≡ ⌂ ≢№╢ (Thiery and Sleeman, 2006; Thiery et al., 
2009)⁹ ─ ⌐⅔™≡│⁸ ─ ⁸EMT⁸
MET │ ⇔⁸ ⅜ ↕╣╢⁹⇔⅛⇔⌂⅜╠⁸ ⌐⅔™≡│

⌐⅔↑╢↕╕↨╕⌂◘▬♩◌▬fi╛◦◓♫ꜟ ─√╘ EMT ⅔
╟┘ MET ⅜ ↕╣⁸ ╛ ┼ ╢≤ ⅎ╠╣≡™╢ (  1A)⁹
≢ ⇔√ │ EMT ⌐╟╡ ╩ ∫≡ ⁸ ╩

⇔⁸ ⁸ ╩ ≡ ⁸ꜞfiⱤ ┼ ⇔⁸ ⇔√

≢ MET ⌐╟╡ ⅛╠ ┼ ∆╢↓≤≢⁸

╩ ∆╢ (Thiery, 2002; Brabletz et al., 2005; Thiery and Sleeman, 2006; 
Polyak and Weinberg, 2009; Thiery et al., 2009) (  1B)⁹ 
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 1. ⁸ ⌐⅔↑╢ EMT 

(A) ⌐│⁸ ─ ≤ ╛⁸ ⁸ ─ ⌐ ╦╡⁸

⌐⅔™≡│ ⁸ ⁸ ⌐ ╦╢⁹ 

(B) │⁸EMT ⌐╟╡ ⁸ ╩ ⇔⁸ ╛ꜞfiⱤ ╩ ≡

┼ ⇔⁸MET ⌐╟╡ ╩ ∆╢≤ ⅎ╠╣≡™╢⁹ 

Saito et al., 2017, 1 ╟╡ ⇔⁸ ⇔√⁹  

 
EMT ⌐⅔™≡ E-cadherin ─ │ ⌂▬ⱬfi♩≢№╢⁹E-

cadherin │ ─ ⌐ ∆╢ ⌐ ─ ♃fiⱤ◒

≢№╡⁸EMT ⌐ ™∕─ ⅜ ↕╣╢↓≤⅛╠ EMT ─ ⌂

ⱴכ◌כ≤⌂╢ (Thiery, 2002; Gupta et al., 2003; Thiery and Sleeman, 
2006; Thiery et al., 2009; Tian et al., 2011)⁹E-cadherin─ │ EMT 

≢№╢ Zinc finger ─ Snail⁸Slug⁸ZEB1⁸ZEB2 ╛⁸
bHLH (basic helix-loop-helix) ─ Twist ⌂≥⌐╟╡ ↕╣╢ 
(Thiery, 2002; Hugo et al., 2007; Thiery et al., 2009) (  2)⁹EMT 

│ E-Cadherin ─ ⌐ ⅎ⁸ⱴ♩ꜞ◒☻ⱷ♃꜡ⱪ꜡♥▪כ

♀ Matrix metalloproteinases MMP ≤ ─ ╩ ∆╢⁹

MMP │ E-Cadherin ╩ ⇔⁸E-Cadherin ─ ∟♃fiⱤ◒ ≢№╢ ɓ-
Catenin ╩ ∆╢⁹↓─ ɓ-Catenin ⅜  Wnt ─ ≤⇔≡

┼ ⇔⁸  TCF / LEF ≤ ∆╢↓≤≢⁸EMT◄ⱨ▼◒♃כ─
╩ ∆╢ (Onder et al., 2008; Heuberger and Birchmeier, 2010; Scheel 

et al., 2011; Tian et al., 2011)⁹EMT ⌐╟╡ ─ ≢№╢ N-
cadherin⁸ ♃fiⱤ◒ ≢№╢ vimentin⁸ ⱴ♩ꜞ◒☻ ≢

№╢ fibronectin ⌂≥─ ⅜ ╘╠╣⁸ ⌂ ⱴכ◌כ≤⌂

╢ (Thiery, 2002; Shintani et al., 2006; Thiery and Sleeman, 2006; Thiery et 
al., 2009) (  2)⁹ 
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₁⌂◘▬♩◌▬fi╛ ⅜ ∆╢ ⌐ ⇔≡ ─ EMT 
╩ ⇔⁸EMT ╩ ∆╢ (Thiery et al., 2009; Sato et al., 

2010)⁹ ⁸∕─ EMT ─ ≈≤⇔≡◔⸗◌▬fi⅜ ↕╣≡™

╢⁹ 
 

 

 2. EMT ≤ EMT ⱴכ◌כ 

EMT ⌐ ™ ─ ╩ ∆╢ E-cadherin │ ⅜ ↕╣⁸

─ ≢№╢ N-cadherin⁸ ♃fiⱤ◒ ≢№╢ vimentin⁸

ⱴ♩ꜞ◒☻ ≢№╢ fibronectin ─ ⅜ ∆╢⁹E-cadherin ─ │ Snail⁸

Slug⁸ZEB1⁸ZEB2⁸Twist ⌂≥⌐╟╡ ↕╣╢⁹ 

 
◔⸗◌▬fi≤│⁸ ╩ ∆╢ chemotactic≤◘▬♩◌▬fi╩ ╖

╦∑√ ≢⁸ ─ ╡ ╩ ≤∆╢◘▬♩◌▬fi─

≢№╢⁹◔⸗◌▬fi│ ∆╢ G ♃fiⱤ◒ ⌐ ∆╢

♃fiⱤ◒ ≢⁸ ─ ╛ꜞfiⱤ ─ ⌂≥ ⌐

⅔↑╢ ₁⌂ ─ ╛ ╩ ⇔≡™╢ (Campbell and 
Butcher, 2000)⁹↓╣╕≢⌐ 50 ─◔⸗◌▬fi≤ 20 ─◔⸗

◌▬fi꜠☿ⱪ♃כ⅜ ↕╣≡™╢⁹ ≢│⁸ ⅜ꜞfiⱤ

⌐ ⇔╛∆™↓≤⁸ꜞfiⱤ ┼ ⇔√ ≢│ ╘≡ ⅜ ≢№

╢↓≤╩ ⇔≡⁸ꜞfiⱤ ─ⱱכⱵfi◓⌐ ∆╢ CC ◔⸗◌▬fi꜠

☿ⱪ♃7 כ C-C motif chemokine receptor 7  CCR7≤ ⌐

⇔√⁹CCR7 │ ⌐│ ⌐ T ╛ ⌂≥≢ ⇔≡⅔╡⁸∕

─ꜞ●fi♪│ CC ◔⸗◌▬fiꜞ●fi♪ 19 C-C motif chemokine ligand 
19  CCL19 ͧ ⁸CC ◔⸗◌▬fiꜞ●fi♪ 21 C-C motif 
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chemokine ligand 21  CCL21 ͧ ≢№╢ (Willimann et al., 1998; 
Ott et al., 2004)⁹CCL19, 21 │ꜞfiⱤ ⌂≥─ 2 ꜞfiⱤ ─

⅜╟ↄ ∆╢√╘⁸T ╛ ⌂≥│ ─ ≢ 2 ꜞfi

Ɽ ⌐ ╟ↄⱱכⱵfi◓∆╢ (Dieu et al., 1998; Hirao et al., 2000) (  
3A)⁹╕√⁸CCR7 │ ⌐⅔™≡ MAPK ╩ ⇔≡ ╩

∆╢ (Jose et al., 2020)⁹2001 ⌐ ⌐⅔™≡ CCR7 ─ ⅜  (Muller 
et al., 2001) ↕╣≡ ⁸ ₁⌂ ≢ CCR7─ ⅜ ↕╣⁸

─  (Xu et al., 2011)⁸  (Mo et al., 2015)⁸  (Zhao et al., 2011)⁸
⅔╟┘  (Liu et al., 2014) ⌐ ∆╢↓≤⅜ ╠⅛⌐↕╣√⁹↕╠⌐

CCR7│ ⌐⅔™≡ ERK ⅔╟┘ PI3K/AKT ◦◓♫ꜟ ╩ ⇔≡ Twist 
╩ ↕∑ (Li et al., 2016)⁸ ⌐⅔™≡│ snail ╩ ⇔≡ EMT 

╩  (Zhang et al., 2015) ∆╢↓≤⅜ ↕╣√ (  3B)⁹ ⌐⅔↑╢ 
CCR7 ─ │⁸ ⌐⅔™≡│ ⌐╟╢ HIF-1Ŭ ⅔╟┘ HIF-2Ŭ⁸
ERK1/2 ╩ ⇔≡  (Li et al. 2009) ↕╣╢↓≤⁸ ⌐⅔™≡│

ↄ─ ≢ ∆╢ cyclooxygenase 2 ≤ membrane associated PGE 
synthase 1 ⅜ prostaglandin E2 ╩ ⇔⁸AKT/glycogen synthase kinase 3ɓ 
◦◓♫ꜟ ╩ ⇔≡ CCR7 ─ ╩ ∆╢↓≤⅜ ↕╣≡™╢ 
(Yu et al., 2015)⁹╕√⁸CCR7 ─ ⅜ ≤⌂╢↓≤⅜⁸

 (Ma et al., 2015)⁸  (Irino et al., 2014)⁸  (Nakata et 
al., 2008)⁸  (Xiong et al., 2017)⁸  (Xia et al., 2017) ≢ ↕

╣√⁹ ∫≡⁸CCR7 ─ │ ─ ╛ ⌐ ≢№╢≤ ⅎ╠

╣≡™╢⅜⁸↓╣╕≢ PHCC ⌐⅔↑╢ │⌂™⁹ 
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 3. CCR7 / CCL19, 21 ─  

(A) ≢│⁸ ⌐ T ╛ ─ꜞfiⱤ ┼─ⱱכⱵfi◓⌐ ╦╢⁹ 

Brandum et al., 2021, 2 ╟╡ ⇔√⁹  

(B) ⌐ ⇔√ │⁸EMT╩ ∆╢ ≤⇔≡ ↕╣≡™╢⁹ 

 
│⁸ ⌐ PHCC ⌐⅔↑╢ CCR7 ─ ≤ ⁸

EMT ≤─ ╩ ⇔√⁹╕√⁸EHCC ─ ╩ ™≡ CCR7 ≤ EMT 
─ ╩ ⇔⁸CCR7 ⅜ √⌂ ─ ≤⌂╢ ⅜№╢↓≤╩

⇔√√╘⁸↓↓⌐ ∆╢⁹ 
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1.  

1995 3 ⅛╠ 2016 12 ─ ⌐⁸ ≢

⅜ ↕╣√ 181 ╩ ≤⇔√⁹ ─ ╩

1⌐ ∆⁹ ⁸ │ ⇔√⁹ ⅔

╟┘ peripheral blood mononuclear cell ⁸PBMC ≤
╩ ∆╢√╘⌐ ╩ ⇔√ ⌂Ⱳꜝfi♥▫▪⅛╠ ⌐

╟╢▬fiⱨ◊כⱶ♪◖fi☿fi♩╩ √⁹ │

⌐ ↕╣ (No. 018-0137)⁸ ─●▬♪ꜝ▬fi⁸Ⱬꜟ◦

fi◐ ⌐ ∫≡ ⇔√⁹ 
 

 1.  

    
Combined 
pancreto-

duodenectomy 

Combined 
portal vein 
resection  

Combined 
hepatic 
artery 

resection  
Type of surgical procedure n (%) n (%)* n (%)* n (%)* 

  Right hepatectomy + EBDR 78 (43.0) 18 (23.0) 49 (62.8) 4 (5.1) 

Right trisectionectomy + EBDR 8 (4.4) 1 (12.5) 5 (62.5) 0 (0) 

  Left hepatectomy + EBDR 44 (24.3) 4 (9.1) 18 (40.9) 12 (27.3) 

  Left trisectionectomy + EBDR 9 (5.0) 1 (11.1) 4 (44.4) 2 (22.2) 

  Caudal lobectomy + EBDR  3 (1.7) 2 (66.7) 0 (0) 0 (0) 

  Pancreatoduodenectom + EBDR  17 (9.4) - 1 (5.9) 2 (11.8) 
  EBDR 22 (12.2) 0 (0) 2 (9.1) 7 (31.8) 
*Ratio to surgical procedure; EBDR, Extrahepatic bile duct 
resection. 

  

 
2. ≤  

│ ⌐ 10% ⱱꜟⱴꜞfi≢ ⇔⁸ ↕ 3-6 mm ≢
╡ ⇔╩ ∫≡ ╩ ⇔√⁹ ⅛╠ ⇔√ⱱꜟⱴꜞfi

Ɽꜝⱨ▫fi Ⱪ꜡♇◒╩ 4 ɛm ─ ⌐ ⇔⁸Ⱬⱴ♩◐◦ꜞfi

⅔╟┘◄○◦fi hematoxylin and eosin ⁸HE ≤ ≢ ⇔⁸

≢ ⇔√⁹ │ UICC ⌐╟╢ TNM 8 ⌐

⇔√ (Amin et al., 2016)⁹ 
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3. ⱴ▬◒꜡▪꜠▬ TMA ─  
CCR7⁸EMT ╩ ≤∆╢ ⌐╟╢ ╩ ℮

⌐№√╡ ⱴ▬◒꜡▪꜠▬ tissue micro array: ⁸TMA ≤ ╩

⇔√⁹TMA ╩ ⇔√ │⁸ ─ ≤

╩ ═≡ ≢⅝╢ ⁸ ─ ╩ ⌐ ∆╢↓≤≢ ↔≤─

─ ╩ ≢⅝╢ ╩ ⇔√⅛╠≢№╢⁹ ≢⁸TMA 
⌐ ⇔√ ⅜ ∏⇔╙ ─ ╩ ⇔≡™╢≤│ ╠∏⁸

╩ ⇔√ heterogeneity ─ ⌐│ ⅛⌂™√╘⁸ ≢│

─ ─ ⅛╠ ╩ ⇔ TMA ╩ ⇔√⁹ ≤

─ ≤ ⅛╠ ⌂ↄ≤╙ 100 
╣√ ─ 2 ◌ ⅛╠ ╩⁸ ≤⇔≡ ─

⅛╠ 1◌ ─⁸ 3◌ ⅛╠ ╩ ∫√⁹ 
╕∏ HE ≢ 2 ◌ ≤ 1 ◌ ╩ ⇔⁸ⱴ

╩◓fi◐כ ∫√⁹ ─ ─╙≤⁸HE ╩ ⇔⁸

─ ╛ ─ ⅝↕⌂≥⅛╠ ≢ ⅛─ ╩ ∫√⁹

⌐ ∆╢Ɽꜝⱨ▫fiⱩ꜡♇◒─ ╩⁸2.0 mm ─ ╩☿♇♩⇔√▪꜠

כꜘ▬ Sakura Finetek, Japan ≢ ⌐ ∟ ⅝ ◖▪ ⁸№╠⅛∂╘

⌐ ╩№↑√ ─Ɽꜝⱨ▫fiⱩ꜡♇◒⌐ ╘⁸TMA Ⱪ꜡♇◒╩
⇔√⁹ ─ ≤ │ ═≡ ⇔√⁹ ⇔√▪꜠

▬Ⱪ꜡♇◒╩ 4 ɛm ─ ⌐ ⇔⁸☻ꜝ▬♪◓ꜝ☻╩ ⇔√ (  4)⁹  
 

 
 4. TMA ─  

(A) ─ HE ╩ ⇔≡⁸ ⌐⅔↑╢ ⁸ ╩

⇔√⁹ 

(B) Ɽꜝⱨ▫fiⱩ꜡♇◒ ─ ─ ╩ 2.0 mm─ ≢ ⇔√⁹ 

(C) ⇔√ ╩▪꜠▬Ⱪ꜡♇◒⌐ ⁸ ↕∑√⁹ 

(D) ⇔√Ɽꜝⱨ▫fiⱩ꜡♇◒╩ 4 ɛm─ ↕≢ ⇔≡ ╩ ⇔√⁹ 

Oga et al., 2007, 1 ╟╡ ⇔√⁹  

 
4.  

 (BenchMark ULTRA; Roche, Switzerland) ╩ ™≡
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╩ ∫√⁹ │◐◦꜠fi≢ Ɽꜝⱨ▫fi ╩ ™⁸ ◄♃

ⱡכꜟ ╩ ™≡ ⇔√⁹ │ ULTRA Cell 
Conditioning Solution (Cat. 951-224, pH 8.5, Roche) ≢ ∫√⁹ Ɑꜟ

36 │♀כ♄◦◐○  ─ 3%  4 ≢Ⱪ꜡♇◐fi◓⇔√⁹  
CCR7 ⱴ►☻⸗ⱡ◒꜡כ♫ꜟ  (clone P-007, 1:100,000 dilution; NB 
Health Laboratory, Sapporo, Japan)⁸  E-cadherin ⱴ►☻⸗ⱡ◒꜡כ♫ꜟ

 (Cat. 790-4497, clone 36, RTU, RRID:AB_397580; Ventana/Roche)⁸
 vimentin ⱴ►☻⸗ⱡ◒꜡כ♫ꜟ  (Cat. 790-2917, clone V9, RTU, 

RRID:AB_306239; Ventana/Roche) ≢ ╩ ™⁸ⱱכ☻ꜝ♦▫♇◦ꜙ

Ɑꜟ○◐◦♄כ♀ⱳꜞⱴכ  (Ventana ultraView DAB Universal Kit; Roche, 
Switzerland) ╩ ™≡ ╩ ⇔√⁹ 
 
5. Tumor buds ─  

Tumor buds │ ╕√│ 5 ─ ⅛╠⌂╢ ≤ ↕╣ 
(Ueno et al., 2002; Ueno et al., 2004)⁸EMT ⌐╟╡ ─ ╩ ⇔

√ ─ ≤ ⅎ ╠ ╣ ≡ ™ ╢ (Prall, 2007; 
Karamitopoulou, 2013; Grigore et al., 2016)⁹╕√⁸ EHCC ⌐⅔™≡│

─ tumor buds ⅜ EMT ╩ ⇔⁸ ─ ⁸ ⌐ ∆╢↓

≤⅜ ╠⅛⌐↕╣√ (Ogino et al., 2019)⁹ ≢│ 181 ─ tumor buds 
╩ ⇔⁸CCR7 ≤─ ╩ ⇔√⁹International Tumor Budding 

Consensus Conference method ⌐ ™⁸ ⌐⅔™≡⁸tumor budding ─
⅜ ╙ ™ HE ╩ ⇔⁸∕─ ≢ tumor buds ⅜ ╙ ↄ

↕╣╢ ≢№╢™╦╝╢₈hotspots₉⌐⅔™≡ 200  (0.785 mm2) 
≢ tumor buds ╩ ⇔√ (Lugli et al., 2017) (  5)⁹ 

 
 5. PHCC ⌐⅔↑╢ tumor budding ─  

(A) Low-grade tumor buddingʺ(B) High-grade tumor budding χ HE ʻ
Ԋψ Ḛ  Ϭꜘΰʺ ψ tumor buds ⇔ ϬꜘβʻScale bar, 100 ѧmʻ 
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6. CCR7⁸E-cadherin⁸vimentin ─  
CCR7 ─ ≤ EMT ⅔╟┘ ─ ╩ ∆╢√╘⌐

╩ ™≡ 181 ─ TMA ⌐⅔↑╢ CCR7⁸ E-cadherin
ⱴכ◌כ ⁸vimentin ⱴכ◌כ ─ ╩ ⇔√⁹

─ ⌐│ H score ≤⇔≡ ↕╣≡™╢ ─ ≤

─ ─ ╩ ™√ (Bacus et al., 1988)⁹ 
CCR7 ≢│ ╛ ⌐ ─ꜞfiⱤ ≤ ⌐ ↕╣╢

─ ╩ grade +3 ≤⇔⁸ ╩ grade +2⁸ ╩ grade +1⁸
╩ grade 0 ≤⇔≡ 4 ≢ ╩ ⇔√⁹ ⌐⁸ ⌐ ∆

╢ ₁─ ─ ─ ╩ ⇔√⁹ ⅎ┌⁸  grade 0, 
+1, +2, +3 ─ ─ ⌐ ╘╢ ⅜ ₁ 10%, 30%, 35%, 
25% ≢№╢ ⁸H score │ (0×10 + 1×30 + 2×35 + 3×25) = 175 ≢№╢⁹ 

EMT ⌐≈™≡╙ CCR7 ≤ ⌐ H score ╩ ™≡ ╩ ⇔

√⁹E-cadherin │ tumor buds ─ ─ ⅜ ≤

⌐ ↕╣╢ ─ ╩ grade +2 ≤⇔⁸ ╩ grade +1⁸
╩ grade 0 ≤⇔≡ 3 ≢ ⇔⁸Vimentin │ tumor buds 

─ ─ ⅜ ─ ≤ ⌐ ↕╣╢ ─

╩ grade +2 ≤⇔⁸ ╩ grade +1⁸ ╩ grade 0 ≤⇔≡ 3 ≢

⇔⁸ ₁ H score ╩ ⇔√⁹ │ ╩ ╠⌂™ 2 ─  
(M.O., T.M.) ⅜ ⇔≡ ™⁸ │ ≢ ⇔√⁹ 

 
7. EMT status ≤ CCR7 ─ ─  

E-cadherin ≤ vimentin ─ H score ─ ╖ ╦∑⌐ ≠⅝⁸EMT status ╩
─╟℮⌐ ⇔√⁹ 
  Epithelial status        E-cadherin ⅛≈ vimentinה

 (E-high/V-low) 
  Mesenchymal status  E-cadherin ⅛≈ vimentinה

 (E-low/V-high) 
─    Intermediate statusה  

 (E-low/V-low or E-high/V-high) 
E-cadherin⁸vimentin ─◌♇♩○ⱨ │⁸ ₁─ H score ─ ⌐ ≠

⅝ E-cadherin │ 70⁸vimentin │ 10 ≤⇔√⁹ 
─ EMT status ≤ CCR7 ─ H score ─ ╩ ⇔√⁹ 
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8. EHCC ─ ≤  

≢│⁸4 ─ EHCC ╩ ⇔√⁹ TFK-1 │
Ᵽ▬○ꜞ♁כ☻ ☿fi♃כ (RIKEN BRC, Tsukuba, Japan)⁸EGI-1 │ 
German Collection of Microorganisms and Cell Cultures GmbH (DSMZ, 
Braunschweig, Germany) ⅛╠ ⇔⁸KKU-100 ⅔╟┘ TYBDC-1│

ה  ה  JCRB Ᵽfi◒ (NIBIOHN, 
Ibaraki, Japan) ⅛╠ ⇔√⁹ 

TFK-1⁸KKU-100⁸TYBDC-1 │ ₁ RPMI-1640 (FUJIFILM Wako, 
Osaka, Japan), DMEM (FUJIFILM Wako), DMEM/Ham’s F12 (FUJIFILM 
Wako) ╩ ≤⇔√⁹EGI-1 │ 4 mM L-glutamine (FUJIFILM Wako)⁸2× 
MEM amino acids (both essential and non-essential) (FUJIFILM Wako) ╩
⇔√ EMEM (FUJIFILM Wako) ≢ ⇔√⁹ ⌐│ 10% (v/v) ─►

◦ fetal bovine serum ⁸FBS ≤  ; Biosera, Nuaille, 
France ⁸100 U/mL penicillin (FUJIFILM Wako)⁸100 ɛg/mL streptomycin 
(FUJIFILM Wako) ╩ ⇔√⁹ │ 37°C⁸5  CO2 ─╙≤⁸0.5₩
2.0×106 cells/mL─ ≢ ⇔√⁹ 

PBMC │⁸ ⌐╟╢▬fiⱨ◊כⱶ♪◖fi☿fi♩╩ ≡ ⌂Ⱳꜝfi♥

▫▪⅛╠ ╩ ⇔⁸Ficoll (GE Healthcare Limited, Buckinghamshire, 
UK) ╩ ™√ ⌐╟╡ ⇔√⁹ 

 
9. RNA ⅔╟┘ ⱳꜞⱷꜝכ♀  

─ CCR7 ─ mRNA ╩ ⱳꜞⱷꜝכ♀ reverse 
transcription polymerase chain reaction ⁸RT-PCR ≤ ╩ ™≡

⇔√⁹RNeasy Plus Mini Kit QIAGEN GmbH, Hilden, Germany ╩

™≡ ⅛╠ total RNA╩ ⇔⁸NanoDrop 2000c Spectrophotometer 
(Thermo Fisher Scientiýc, Waltham, MA, USA) ╩ ™≡ ╩ ⇔

√⁹Super ScriptTM  First-Strand Synthesis System for RT-PCR (Invitrogen 
Life Technologies, CA, USA) ╩ ™≡ 1.0 ɛg ─ RNA ⅛╠ cDNA ╩ ⇔

√⁹ 
RT-PCR │ GeneTouch Thermal Cycler (Hangzhou Bioer Technology, 

Zehjiang, China)⁸ │ KOD Plus Ver.2 (TOYOBO, Osaka, Japan) ╩ ™

≡ ∫√⁹CCR7 │ 94°C ≢ 2 ─ ─ ⁸98°C ≢ 10 ─

⁸60°C≢ 30 ≢fi◓⁸68°Cꜞכ♬▪─ 30 ─ ╩ 33 ◘▬◒ꜟ
∫√⁹ȸ-actin │ 94°C ≢ 2 ─ ─ ⁸98°C ≢ 10 ─
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⁸68°C≢ 30 ≢fi◓⁸68°Cꜞכ♬▪─ 30 ─ ╩ 25 ◘▬◒ꜟ
≢ ∫√⁹ⱪꜝ▬ⱴכ│ Eurofins Genomics (Tokyo, Japan) ≢ ─ ╡

⇔√⁹ 
CCR7 sense        5ǋ - ACATCGGAGACAACACCACA - 3ǋ 
CCR7 antisense  5ǋ - CATGCCACTGAAGAAGCTCA - 3ǋ 
ɓ-actin sense       5ǋ - CAACCGCGAGAAGATGACCC - 3ǋ 
ɓ-actin antisense 5ǋ - GGAACCGCTCATTGCCAATGG - 3ǋ 

RT-PCR │ ChemiDoc™ XRS Plus System (Bio-Rad Laboratories; 
Hercules, CA, USA) ╩ ™≡ ◄♅☺►ⱶ 0.5 ɛg/mL ; NIPPON GENE, 
Tokyo, Japan ≢ ⇔ √ ⁹ │⁸LightCycler®96 system 
(NIPPON Genetics, Tokyo, Japan)⁸TaqMan gene expression assays (CCR7 
Assay ID Hs01013469_m1⁸ACTB Assay ID Hs01060665_g1 ; Applied 
Biosystems/ThermoFisher Scientific)⁸ │ GeneAce Probe qPCR Mix II 
(NIPPON GENE) ╩ ™≡ ∫√⁹95°C ≢ 10 ─ ─ ⁸95°C 
≢ 30 ─ ⁸60°C≢ 1 ┘╟⅔◓fiꜞכ♬▪─ ╩ 45 ◘▬◒
ꜟ ∫√⁹CCR7 mRNA─ ꜠ⱬꜟ│⁸CCR7 mRNA ≤ ɓ-actin mRNA ─

╩ ⇔√⁹ 
 

10. Western blot  
╩ 100 mm ─ ♦▫♇◦ꜙ⌐ 1.0×106 cells ─ ≢

⇔≡ 48 ⇔√⁹∕─ ⁸ꜞ●fi♪ ╩ ℮ │ 100 
ng/mL CCL19 Cat. 582104, Lot. B269188; BioLegend⁸San Diego⁸CA⁸
USA ≤≤╙⌐ ⇔√⁹ ⇔√ ╩ 50 mM Tris-HCl (pH 8.0)⁸150 
mM NaCl, 1% (v/v) Nonidet P-40 alternative⁸0.1% (w/v) sodium dodecyl 
sulfate (SDS)⁸0.5% (w/v) sodium deoxycholate⁸protease inhibitor cocktail 
(Promega, Madison, WI, USA) ≢ ⇔⁸ ≢ ╩ ⇔√⁹

⌐╟╡ ♃fiⱤ◒ ╩ ⇔⁸TaKaRa BCA protein assay kit (Takara 
Bio, Kusatsu, Japan) ╩ ™≡♃fiⱤ◒ ╩ ⇔√⁹1 well №√╡ 20 µg 
─♃fiⱤ◒ √⇔♪כ꜡≢ ╩⁸7.5% sodium dodecyl sulfate 
polyacrylamide gel electrophoresis (SDS-PAGE) ≢ ⇔⁸polyvinylidene 
fluoride (PVDF) membrane (Immobilon-P Transfer Membrane; Merck 
Millipore, Darmstadt, Germany) ┼ ⇔√⁹ⱷfiⱩ꜠fi│ Tween 20 (TBS-
T) ╩ ╗ Tris-buffered saline (50 mM Tris-HCl, 150 mM NaCl, pH 8.0) ≢
⇔√ 5% (w/v) ☻◐ⱶⱵꜟ◒≢Ⱪ꜡♇◐fi◓⇔√⁹ 
E-cadherin rabbit polyclonal antibody (Cat. 20874-1-AP, 1:10,000 dilution; 
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Proteintech Group, Chicago, IL, USA)⁸⅔╟┘ vimentin rabbit polyclonal 
antibody (Cat. 10355-1-AP, 1:2000 dilution; Proteintech Group) ╩ ™≡ 
25 °C⁸90 ≢ ╩ ™⁸TBS-T ≢ ⁸anti-rabbit IgG 
antibodies conjugated to horseradish peroxidase (1:10,000 dilution; Jackson 
ImmunoResearch Laboratories, West Grove, PA, USA) ╩ ™≡ 25 °C⁸60 
≢ ╩ ∫√⁹ɓ-actin ⌐ ⇔≡│⁸anti-ɓ-actin IgG 

antibodies conjugated to horseradish peroxidase (Cat. 122625, Lot. 2, 1:10,000 
dilution; Cell Signaling Technology, Danvers, MA, USA) ╩ ™≡ 25 °C⁸60 
≢ ╩ ∫√⁹ 
Amersham ECL Prime western blotting Detection Reagent (GE Healthcare 

Limited, Buckinghamshire, UK) ≤ ⁸chemiluminescent detection 
system (ChemiDoc™ XRS Plus System; Bio-Rad Laboratories) ≢♃fiⱤ◒
─Ᵽfi♪╩ ⇔√⁹∕─ ⁸ⱷfiⱩ꜠fi╩ western blotting stripping 
buffer (TaKaRa Bio) ≢☻♩ꜞ♇Ⱨfi◓⇔⁸ ⇔≡ ─ ≢

↕∑√⁹ │⁸Image Lab™ 5.1 (Bio-Rad Laboratories) ╩ ™≡

∫√⁹ȸ-Actin ╩ ≡⇔≥ꜟכ꜡♩fi◓◖fi▫♦כ꜡ ⇔√⁹

│ 3 ∫√⁹ 
 

11. Wound healing assay 
2 ≈─ 70 ɛL well ╩ ⅎ√◦ꜞ◖fi ─ ╡≤⌂╢ Culture-Insert 2 

well (Ibidi, Grafelfing, Germany) ╩ 24 well ⱪ꜠כ♩─ ⌐ ⇔⁸ ♅ꜗ

fiⱣ104×3.5 ≢כ cells ─ ╩⁸37°C⁸5  CO2⁸24 ≢ ⇔√⁹∕

─ ⁸Culture-Insert ╩ ╡ ⅝⁸ꜞfi Phosphate-
buffered saline ⁸PBS ≤ ≢ 2 ⇔√ ⁸100 ng/mL CCL19 
╩ ╗⅛⁸╕√│ ╕⌂™ 500 ɛL ─ ≢ ⇔√ (  6A)⁹0⁸
24⁸48 ⌐⁸high-resolution imaging and analysis system BZ-9000 
(KEYENCE, Osaka, Japan) ╩ ™≡ ⌐╟╢ ─ ─ ╩

⇔⁸ ╩ ⇔√⁹ ─ │ ─ ≢ ⇔√ (  6B)⁹
│ 3 ∫√⁹ 

  (%)  =  
( ⇔√ ─ ╘╢ )

( ─ ─ )
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 6. Wound healing assay 

(A) Culture-Insert ╩ ⇔√ ─ ⁹ ╡╟♩כ◦ ⇔√⁹ 

(B) ⌐╟╡ ⅜ ╘╠╣√ ─ ╩ ⇔⁸ ─ ╩ ⇔

√⁹ 

 
12. Cell proliferation assay 

╩ 96 well ⱪ꜠כ♩⌐ 2000 cells/well ─ ≢ ⇔⁸100 ng/mL 
CCL19╩ ╗ ⁸╕√│ ╕⌂™ ≢⁸37°C⁸5  CO2 ≢⁸0 ⁸

24 ⅔╟┘ 48 ≢ ⇔√ ⁸one-step Cell Counting Kit-8 (CCK-8, 
Dojindo Laboratories, Kumamoto, Japan) ╩ ™≡ ╩ ⇔√⁹CCK-
8 │ ─ ♥♩ꜝ♂ꜞ►ⱶ  water soluble tetrazolium salts
⁸WST-8 ≤ ⅜ ─ ─ ≢№╢ NADH 

⅛╠ ╩ ↑ ∫≡ ↕╣⁸ ⅜ 450 nm  ─ WST-8 formazan ╩
∆╢ ╩ ⇔√ ─ ◐♇♩≢№╢⁹ ⁸

10 µL ─ CCK-8 ╩ 96 well ⱪ꜠כ♩─  well ⌐ ⇔⁸37°C⁸5  
CO2 ≢⁸3 ⇔√ ⁸SpectraMax 190 (Molecular Devices, San Jose, 
CA, USA) ╩ ™≡ 450 nm ⅔╟┘ 650 nm ─ ╩ ⇔√ (  7)⁹
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│ 3 ∫√⁹ 

  

 7. Cell proliferation assay 

Wound healing assay ≤ ∂ ≢ cell prolifiration assay ╩ ∫√⁹WST-8 ─

╩ ™≡ ╩ ⇔⁸ ─ ╩ ⇔√⁹ 

 
13. Migration assay ≤ invasion assay (  8A) 

Migration assay │ 8 µm─ ⅜ ™√ⱳꜞ◌כⱲⱠכ♩ ─ⱷfiⱩ꜠

fi▬fi◘כ♩ ≢№╢ Transwell® inserts (6.5 mm diameter, 8 ɛm pores; 
Corning, NY, USA) ╩⁸invasion assay ≢│ ⱷfiⱩ꜠fi╩ⱴ♩ꜞ◕ꜟ≢

 fi◓⇔√ Matrigel® invasion chambers (6.4 mm diameter, 8 ɛm▫♥כ◖
pores; Corning) ╩ ⇔⁸ ⁸ ╩ ⇔√⁹100 ng/mL 
CCL19╩ ╗⅛⁸╕√│ ╕⌂™ 1% FBS ╩ ⇔√ ≢∕╣∙╣─

╩ ⇔⁸  200 ɛL ╩ ♅ꜗfiⱣכ┼ ⇔√⁹

Migration assay ≢│⁸TFK-1 │ 5.0×104 ⁸EGI-1 ≤ KKU-100 │ 1.0×104

⁸TYBDC-1 │ 1.0×105 ─ ╩ ⇔√⁹╕√⁸invasion assay ≢│ 
TFK-1 ≤ TYBDC-1 │ 1.0×105 ⁸EGI-1 ≤ KKU-100 │ 1.0×104 ─

╩ ⇔√⁹10% FBS ╩ ⇔√ 500ɛL─ ╩ ♅ꜗfiⱣכ⌐ ╣√⁹ 
Migration assay ⌐⅔↑╢ ╩ ™√ ─ │⁸15 ɛg/mL ─ⱥ

♩  CCR7  (Cat. MAB197, Lot. FNP1118121, clone 150503; R&D 
Systems, Minneapolis, MN, USA) ╕√│▪▬♁♃▬ⱪ◖fi♩꜡כꜟ≤⇔≡
─ⱴ►☻⸗ⱡ◒꜡כ♫ꜟ IgG (Cat. MAB003, Lot. MV0919011, clone 20102; 
R&D Systems) ≤≤╙⌐⁸ ∆╢ ╩ 37°C⁸5  CO2 ≢⁸6 
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⇔√ (  8B)⁹ ─ ≢⁸37°C⁸5  CO2 ≢⁸48 ⇔√ ⁸

ⱷfiⱩ꜠fi ─ ╩ ≢ ╡ ™√⁹ⱷfiⱩ꜠fi─ ┼

⇔√ ╩ Diff-Quik stain (Sysmex Corporation, Kobe, Japan) ≢ ⇔⁸

╩ ⇔√ (  8A)⁹ ⅜ ⇔√ ╩ high-resolution 
imaging and analysis system BZ-9000 (KEYENCE) ≢ ⇔√⁹ │ 3

∫√⁹ 

 
 8. Migration assay ≤ invasion assay 

(A) Invasion assay ≢│⁸migration assay≢ ⇔√ⱷfiⱩ꜠fi╩ⱴ♩ꜞ◕ꜟ≢◖

√⇔◓fi▫♥כ ╩ ⇔√⁹ 

(B)  CCR7 ≤▪▬♁♃▬ⱪ◖fi♩꜡כꜟ≢ ⇔√ ╩ ™≡ 

migration assay╩ ∫√⁹ 
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14.  
│ ɢ2 ≢ ⇔√⁹Ɽꜝⱷ♩ꜞ♇◒⌂ │

one-way analysis of variance ⁸ANOVA ≤ ≢

─ ╩ ™⁸ ─ │ ⌐ post-hoc pairwise t-test ╩
∫√⁹ⱡfiⱤꜝⱷ♩ꜞ♇◒⌂ │ Kruskal-Wallis test ≢

─ ╩ ™⁸ ─ │ Wilcoxon rank sum test ╩ ∫√⁹

CCR7⁸E-cadherin⁸vimentin ─ H score ≤ tumor buds ─ │☻Ⱨ▪ⱴ

fi─ ≢ ⇔√⁹OS │⁸ ⅛╠ ╕√│

╕≢─ ≤⇔√⁹ │ Kaplan-Meier ╩ ™≡⁸log-rank test ⌐
╟╡ ⇔√⁹ ╩ ™≡⁸OS ╩ ╙╟ↄ ∆╢ CCR7
─ H score ─◌♇♩○ⱨ ╩ ⇔√ (Lee et al., 2006)⁹OS ─
│ Cox Ɫ◙כ♪⸗♦ꜟ╩ ™≡ ∫√⁹ │ p < 0.05⁸
│ 95% ⌐ ⇔√⁹ │ Windows ─ JMP software (version 

14.0; SAS Institute, Inc., Cary, NC, USA) ╩ ™√⁹ 
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1. CCR7⁸E-cadherin⁸vimentin ─ ≤ H score ─◌♇♩○ⱨ  

IHC ⌐⅔™≡ CCR7 │ PHCC ─ ⅔╟┘ ≢ ↕╣√ 
(  9A-D)⁹ ≤ tumor buds ─ ⌐ ─ │ ╘⌂⅛∫

√⁹ ⱴכ◌כ≤⌂╢ E-cadherin │ ─ ≢ ↕╣⁸

tumor buds ─ ≢│ ⌐ ╩ ╘√ (  9E-G)⁹ ⁸

ⱴכ◌כ≤⌂╢ vimentin │ ≢│ ↕╣⌂⅛∫√⅜⁸

tumor buds ≢│ ↕╣╢ ╩ ╘√ (  9H-J)⁹ 

 

 9. CCR7⁸E-cadherin⁸vimentin ─ ─  

(A-D) CCR7 : (A) grade 0, (B) grade +1, (C) grade +2, (D) grade +3⁹ 

(E-G) E-cadherin : (E) grade 0, (F) grade +1, (G) grade +2⁹ 

(H- J) vimentin : (H) grade 0, (I) grade +1, (J) grade +2⁹ 

│ ⁸ │ tumor buds ╩ ∆⁹Scale bar │ 100 ɛm ╩ ∆⁹ 

 
CCR7⁸E-cadherin⁸vimentin ─ H score ─ │⁸ ₁ 90 (0 

– 300)⁸80 (0 – 200)⁸0 (0 – 200) ≢№∫√⁹CCR7 ─ H score ─ⱥ☻♩◓
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ꜝⱶ╩ 10 ⌐ ∆⁹CCR7 ─ H score │ ⌐╟╡  
log-rank test ─  ɢ2 ⅜ ⅛≈ ≤⌂╢ 170 ╩◌♇♩○ⱨ ≤⇔ 
(Lee et al., 2006)⁸CCR7 ─ ╩ low-grade H score 0–169 ⁸high-
grade H score 170-300 ─ ⌐ ⇔√⁹E-cadherin⁸vimentin ─ H 
score ─◌♇♩○ⱨ │⁸ ⌐ ≠™≡ ₁ 70⁸10 ≤ ⇔⁸E-
cadherin ─ ╩ low-grade H score 0–69 ⁸high-grade H score 70-
200 ⁸vimentin ─ ╩ low-grade H score 0–9 ⁸high-grade H 

score 10-200 ─ ⌐ ⇔√⁹ 
 10. CCR7⁸E-cadherin⁸vimentin ─ H score ⌐╟╢ ─ⱥ☻♩◓ꜝⱶ 

(A) CCR7⁸(B) E-cadherin⁸(C) vimentin⁹ 

 
2. CCR7 ≤ ─  

CCR7 ─ │ ⌂  (p = 0.003; ɢ2 ) ⅔╟┘
 (p = 0.036; ɢ2 ) ≤ ⇔≡™√ (  2)⁹ 
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 (p = 0.009)⁸ ⌐⅔↑╢  (p < 0.001) ⅜ OS ≤ ⇔≡™√ 
(  3)⁹∕╣╠─ ≢⁸Cox Ɫ◙כ♪⸗♦ꜟ⌐╟╢ ╩ ℮

≤⁸AJCC ─ T  (p = 0.026)⁸N  (p < 0.001)⁸CCR7  (p = 
0.017) ⅜ ⇔√ ≤⇔≡ ↕╣√ (  3)⁹ 

 

  

 11. CCR7 ─ H score ⌐╟╢ ─  

CCR7 ─ ≤ ─ ╩ Kaplan-Meier ╩ ™≡ ⇔⁸

log-rank test ⌐╟╡ ⇔√⁹ 
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3. ⌐ ∆╢ ─  (181 ) 
  No. of 

patients Univariate Multivariate 

Variable    n  (%) 
Median 
survival 
(months) 

P-value Relative risk 
(95% CI) P-value 

Age (years)  < 70 93 (51.4) 46 0.491   

  Ó70 88 (48.6) 44     

Sex Male  143 (79.0) 46 0.529   

  Female 38 (21.0) 44     

Histological grade  G1  49 (27.1) 56 0.221   
 G2 91 (50.3) 43    

  G3 41 (22.7) 28       
pT classification   T1 5 (2.8) 53 0.001 1 0.026 
(AJCC, 8th edition) T2 117 (64.6) 53  1.07 (0.39 - 4.45)  

 T3 32 (17.7) 30  1.70 (0.56 - 7.36)  

  T4 27 (14.9) 21   2.14 (0.71 - 9.30)   
pN classification  N0 99 (54.7) 76 <.001 1 <.001 
(AJCC, 8th edition) N1 69 (38.1) 29  2.32 (1.60 - 3.36)  

  N2 13 (7.2) 19   3.21 (1.54 - 6.16)   
pM classification  M0 178 (98.3) 46 0.011 1 0.265 
(AJCC, 8th edition) M1 3 (1.7) 16   2.27 (0.49 - 7.78)   
Microscopic lymphatic 
invasion  Absent  84 (46.4) 57 0.094   

  Present 97 (53.6) 30       
Microscopic venous 
invasion  Absent  72 (39.8) 53 0.009 1 0.183 

  Present 109 (60.2) 32   1.30 (0.88 - 1.93)   
Microscopic perineural 
invasion  Absent  17 (9.4) 58 0.195   

  Present 164 (90.6) 43       
Invasive carcinoma Negative 158 (87.3) 49 <.001 1 0.056 
    at resected margin  Positive 23 (12.7) 21   1.66 (0.98 - 2.67)   
CCR7 expression grade Low 139 (76.8) 50 0.011 1 0.017 

  High 42 (23.2) 27   1.67 (1.10 - 2.48)   
PHCC, perihilar cholangiocarcinoma; G1, well differentiated; G2, moderately differentiated; G3, 
poorly differentiated (according to the AJCC 8th edition). Low-grade, H-score of CCR7 staining 0–
169; high-grade, H-score of CCR7 staining Ó170. CI, Conýdence interval. 
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4. CCR7 ≤ EMT ─ ─  
CCR7 ─ H score ≤ tumor buds │ ─ ╩ ╘√ (p < 0.001, r = 

0.247; ☻Ⱨ▪ⱴfi─ ; 12A)⁹╕√⁸CCR7 ─ H score ⅜ ⅝ↄ⌂╢

╒≥ E-cadherin ─ H score ⅜ ↕ↄ⌂╡ (p = 0.034, r = -0.158; 12B)⁸
vimentin─ H score ⅜ ⅝ↄ⌂╢ (p = 0.126, r = 0.114; 12C) ╩ ╘

√⁹↕╠⌐⁸ ─╟℮⌐ E-cadherin ≤ vimentin ─ ╩ ╖ ╦∑⁸

₈Epithelial status (E-high/V-low)₉⁸₈Intermediate status (E-low/V-low or E-
high/V-high)₉⁸₈Mesenchymal status (E-low/V-high)₉≤ ⇔√ EMT 
status ≤╙ ╩ ∫√⁹₈Epithelial status₉⁸₈Intermediate status₉⁸
₈Mesenchymal status₉─ 3 ⌐⅔↑╢ CCR7 ─ H score ─  ( ) 
│⁸ ₁ 90 (0–290)⁸60 (0–250)⁸130 (0–300) ≢№╡⁸ ╩ ╘⌂⅛

∫√ (p = 0.1057, Kruskal-Wallis test; 12D)⁹ ─ ≢│ CCR7 ─ 
H score │₈Epithelial status₉╟╡╙₈Mesenchymal status₉≢ ™ ╩

╘ (p = 0.073, Wilcoxon rank sum test; 12D)⁸₈Intermediate status₉╟
╡╙₈Mesenchymal status₉≢ ⌐ ⅛∫√ (p = 0.049, Wilcoxon rank 
sum test; 12D)⁹ 
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 12. CCR7⁸EMT ♃fiⱤ◒─ ≤ tumor buds ─  

(A) CCR7 ─ H score ≤ tumor buds ─ ⁹ 

(B) CCR7 ≤ E-cadherin ─ H score ─ ⁹ 

(C) CCR7 ≤ vimentin ─ H score ─ ⁹ 

(D) CCR7 ─ H score ≤ EMT status ─ ⁹ 

 

5. EHCC ⌐⅔↑╢ CCR7 ─  
CCL19 / CCR7 ⌐╟╢ EHCC ─ ⁸ ⁸ ─

⌐ ∟⁸TFK-1⁸EGI-1⁸KKU-100⁸TYBDC-1 ⌐⅔↑╢ CCR7 mRNA 
─ ╩ RT-PCR ⌐╟╡ ⇔√⁹CCR7 mRNA ─ │⁸ɓ-actin ⌐
╟╡ ⇔√⁹CCR7 / ɓ-actin │⁸TFK-1⁸KKU-100⁸TYBDC-1⁸
PBMC ≢│ ₁ 2.70×10-6⁸2.39×10-5⁸5.25×10-7⁸6.13×10-3 ≢№╡⁸EGI-
1 ≢│ ↕╣⌂⅛∫√ 13 ⁹ 
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 13. EHCC ⌐⅔↑╢ CCR7  

RT-PCR ⌐╟╡⁸ ⌐⅔↑╢ CCR7 mRNA ─ ╩ ⇔√⁹CCR7 mRNA 

─ │⁸ɓ-actin ⌐╟╡ ⇔√⁹₈n.d.₉│₈not detected₉╩ ∆⁹ 

 
6. EHCC ⌐⅔↑╢ EMT ─ ≤ CCL19 ⌐╟╢  

Western blot ⌐╟╡⁸ ─ ₁─ E-cadherin⁸vimentin ─
≤ CCL19 ─ ╩ ⇔√⁹ 
E-cadherin │ TFK-1⁸EGI-1⁸TYBDC-1 ≢ ⇔≡™√⅜⁸KKU-100 

≢│ ↕╣⌂⅛∫√ ( 14A)⁹Vimentin │ TYBDC-1 ≢ ↄ ⇔⁸

KKU-100 ≢╦∏⅛⌐ ⇔≡™√⅜⁸TFK-1⁸EGI-1≢│ ↕╣⌂⅛∫

√ ( 14A)⁹↓─╟℮⌐ ≢ E-cadherin ╛ vimentin ─ ⌐

╩ ╘√⁹ 
ꜞ●fi♪ ⌐╟╢ EMT ─ ╩ ∆╢√╘⁸ ╩ 100 

ng /mL CCL19 ≤≤╙⌐ 48 ⇔⁸E-cadherin⁸vimentin ─
╩ ⇔√⁹CCL19 ⌐ TFK-1 ≢│ E-cadherin ─ ⅜ ⌐

⇔ (p = 0.036; 14B)⁸vimentin ─ ⅜ ⌐ ⇔ (p = 0.017; 14B)⁸
KKU-100 ≢│ vimentin ─ ⅜ ⌐ ⇔√ (p = 0.007; 14B)⁹ 
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  14. Western blot ⌐╟╢ EMT ─  

(A) ⌐⅔↑╢⁸ ₁─ E-cadherin⁸vimentin ╩ ⇔√⁹ ♃fiⱤ◒─

│⁸ɓ-actin ⌐╟╡ ⇔√⁹ │ TYBDC-1 ≤─ ╩ ∆⁹₈n.d.₉

│₈not detected₉╩ ∆⁹ 

(B) ╩ CCL19 ≢ ⇔√ ⌐⁸E-cadherin⁸vimentin ─ ╩ ⇔

√⁹ ♃fiⱤ◒─ │⁸ɓ-actin ⌐╟╡ ⇔√⁹◓ꜝⱨ│⁸ ±

╩ ∆⁹ 
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7. Wound healing assay ⌐╟╢ ─  
─ ┼─ ⅔╟┘ CCL19 ─ ─ ╩

⇔√⁹TFK-1⁸EGI-1 ≤ ⇔≡⁸KKU-100⁸TYBDC-1 │ ₁─

⅜ ⅛∫√ ( 15)⁹CCL19 ⌐╟╡ TFK-1 │ ⅜ ⌐

⇔√⅜ (p = 0.035; 15)⁸ ─ ≢│ ⌂ ╩ ╘⌂⅛∫√ 
(p > 0.05; 15)⁹ 

 
 15. Wound healing assay ⌐╟╢ ─ ─  

CCL19 ─ ⌐╟╢ ─ ╩ ⇔√⁹Scale bar │ 500 ɛm ╩ ∆⁹

◓ꜝⱨ│ ± ╩ ∆⁹ 

 
8. Cell proliferation assay ⌐╟╢ ─  

Wound healing assay ≢│ ─╖⌂╠∏ ⌐╟∫≡╙ ⅜

⅜╢⁹∕─√╘⁸Wound healing assay ─ ─ ⌐№√╡≥─

─ ╩ ∆═⅝⅛╩ ∆╢ ≢⁸Wound healing assay 
≤ ∂ ≢ ⇔√ ─ ─ ╩ ⇔√⁹CCL19 
⌐╟╢ ─ │ ↕╣⌂⅛∫√ (p > 0.05; 16)⁹ 
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 16. Cell proliferation assay ⌐╟╢ ─ ─  

◓ꜝⱨ│ ± ╩ ∆⁹ 

 
9. Migration assay ≤ invasion assay⌐╟╢ ⅔╟┘ ─  

Transwell® inserts ≤ Matrigel® invasion chambers ╩ ⇔≡⁸

─ ┼─ ≤ ⁸⅔╟┘ CCL19 ⌐╟╢ ╩

⇔√⁹EGI-1 ≤ KKU-100 │ ⇔√ ⅜ TFK-1 ╛ TYBDC-1 ≤
⇔≡ ⌂™ ⌐ ≤ ⅜ ⅛∫√⁹╕√⁸KKU-100 │
migration assay ≤ invasion assay≢ ∂ ╩ ⇔√⌐╙ ╦╠∏⁸

invasion assay ≢ ⇔√ ⅜ ⅛∫√⁹CCL19 ⌐╟╡ TFK-1 ≢│
⅔╟┘ ⅜ ⌐ ⇔√⅜ (p = 0.016; 17A⁸⅔╟┘ p 

< 0.001; 17B)⁸∕─ ─ ≢│ ⌂ ╩ ╘⌂⅛∫√ (p > 
0.05; 17A, B)⁹  
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 17. Migration assay ≤ invasion assay⌐╟╢ ─ ⁸ ─  

(A) Migration assay ≢ CCL19 ─ ⌐╟╢ ─ ╩ ⇔√⁹ ─

◓ꜝⱨ│ ─ ⁸ ─◓ꜝⱨ│ꜞ●fi♪ ⌐╟╢ ╩

∆⁹ 
(B) Invasion assay ≢ CCL19 ─ ⌐╟╢ ─ ╩ ⇔√⁹ ─◓

ꜝⱨ│ ─ ⁸ ─◓ꜝⱨ│ꜞ●fi♪ ⌐╟╢ ╩

∆⁹ 

Scale bar │ 500 ɛm ╩ ∆⁹◓ꜝⱨ│⁸ ± ╩ ∆⁹ 

 

10. ⌐╟╢ CCL19 / CCR7 ─ ─  
Migration assay ⌐⅔™≡ CCL19 ⌐╟╢ TFK-1 ─ ⅜

CCR7 ≢ ⅛╩ ⇔√⁹  CCR7 ⌐╟╢ ≢ 
CCL19 ⌐╟╢ TFK-1 ─ ─ │ ↕╣√⅜⁸▪▬♁♃▬ⱪ◖

fi♩꜡כꜟ⌐╟╢ ≢│ ↕╣⌂⅛∫√ 18 ⁹ 
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