[bookmark: _Hlk120806641]Additional File 2. Histological assessment of the 71 patients with OSCC, based on haematoxylin and eosin (H&E) staining
Histopathological evaluations were performed based on H&E staining of samples collected from 71 patients with OSCC diagnosed according to the World Health Organization grading system [1] and the 8th edition of the AJCC staging manual [2] by an oral pathologist (YN).
Histological assessments of the tumour budding (TB), desmoplastic reaction (DR), and tumour-infiltrating lymphocytes (TILs) were performed using biopsy, surgically resected primary site, and dissected lymph node (LN) specimens. The assessment of tissue specimens was performed as previously described [3]. The tumour–stromal interface (TSI) is defined as the tumour microenvironment (TME) area around the tumour invasion front, including the tumour nest and the tumour-associated stroma within a 200× microscopic field of the selected biopsy, resected primary site, and dissected LN specimens (Additional File 1). TB is characterised by small tumour nests composed of < 5 cells at the TSI [4-7]. TILs exhibit highly specific immunological reactivity against the tumour cells [8,9]. DR consists of keloidal collagen or myxoid stroma, the formation of which is induced by cancer-associated fibroblasts (CAFs) [10]. DRs, TILs, and DB in each slide were recorded based on the appearance of the highest activity features at the TSI: DR-immature (DR-I), TB-high (TB-H), and TIL-low (TIL-L) were considered to be histological features of high TME remodelling activity [3,11]. In addition, evaluation of other clinicopathological factors, such as age, sex, location, tumour progression and invasiveness (pT and pDOI), metastatic features (presence of LN metastasis, N+; progress of LN metastasis, pN2/3), extranodal extention (ENE), and others (differentiation; lymphatic invasion, Ly+; vascular invasion, V+; and perineural invasion, Pn+), was performed as previously described [3]. Furthermore, CAFs was defined as > 10 stromal cells arranged in band-like proliferation, showing spindle-shaped and plump nuclei at the TSI when observed at 20× magnification under a microscope.
Histological analysis of dissected LNs was performed as follows: metastatic LN with ENE presence  (LN+/ENE+) was evaluated based on the observed LN with the largest ENE diameter, and clinicopathological assessment of ENE (c/pENE) was performed as previously [3]. Additionally, metastatic LN without ENE (LN+/ENE-) and LN without metastasis (LN-) were evaluated based on the observed LN with the largest diameter. Histological evaluation of DR, TIL, and TB in dissected metastatic LNs was performed using the TSI in each intranodal area and extranodal ENE area.
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