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[ Abstract] Background and purpose: Adenylate kinase 4 (AK4) is a key regulation enzyme that regulates the metabolism of
adenylate and maintains homeostasis in vivo. Some studies show that AK4 promotes the invasion and metastasis of lung cancer cells
and correlates with the poor prognosis of patients with lung carcinoma. However, the role of AK4 in the occurrence and development
of early-stage lung adenocarcinoma is not clear. The purpose of this study was to investigate the change of AK4 expression in the
carcinogenesis of early-stage lung adenocarcinoma and its relationship with clinicopathologic features, and to explore the role of
AK4 in the carcinogenesis and progression of early-stage lung adenocarcinoma. Methods: Immunohistochemical EnVision method
was used to detect the expression of AK4 in 297 cases of lung adenocarcinoma at different stages treated in Jiangdu People’s Hospital
of Yangzhou from Jan. 2017 to Dec. 2019, including invasive adenocarcinoma (IA) (n=152), minimally invasive adenocarcinoma
(MIA) (n=52), adenocarcinoma in situ (AIS) (n=60) and atypical adenomatous hyperplasia (AAH) (n=33), and normal tissues (n=30).
Results: The expression rates of AK4 in AAH, AIS, MIA, and IA were 63.6%, 75.0%, 71.1%, and 81.6%, respectively, which
were higher than in normal lung tissues, and the difference was statistically significant (P<0.01). However, there was no significant
difference in expression of AK4 among AAH, AIS, MIA and IA (P>0.05). The expression rate of AK4 in lung adenocarcinoma with
lymph node metastasis was higher compared with those without lymph node metastasis (P<0.05), and expression of AK4 was related
to pTNM stage (P<0.05). However, expression of AK4 was related to gender, age, smoking status, tumor location and size, vascular
invasion and pleura invasion (P>0.05). Conclusion: AK4 may be involved in not only early occurrence of lung adenocarcinoma,

but also the progression of lung adenocarcinoma. AK4 may be a biomarker for the early diagnosis of lung adenocarcinoma and
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evaluation of disease progression.
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Tab.1 Expression of AK4 in different lesions of lung

adenocarcinoma
AK4
Group n Low High i Pvalue
expression expression

Normal 30 30 0 80.161  0.000
AAH 33 12 21
AIS 60 15 45
MIA 52 15 37
1A 152 28 124

AAH: Adenomatoid hyperplasia; AIS: Adenocarcinoma in situ; MIA:
Minimally invasive adenocarcinoma; IA: Invasive adenocarcinoma;
AAH vs AIS: y’=1.334, P=0.248; AIS vs MIA: °=0.210, P=0.647; MIA
vs IA: ¥*=2.531, P=0.112

Fig.1 Expression of AK4 at different stages of carcinogenesis in lung adenocarcinoma

A: No expression of AK4 in normal lung tissue (EnVision, X100); B: High expression of AK4 in AAH (EnVision, x100); C: High expression of
AK4 in AIS (EnVision, x100); D: High expression of AK4 in MIA (EnVision, x100); E: High expression of AK4 in IA (EnVision, x200); F: Low

expression of AK4 in IA (EnVision, x200)
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Tab.2 The correlation between high expression of AK4 and clinicopathological features in invasive adenocarcinoma of lung

AK4 expression

2

Clinicopathological features n X P value
High expression Low expression

Agelyear 2.021 0.155
<60 104 88 16
=60 48 36 12

Gender 2.322 0.128
Male 90 77 13
Female 62 47 15

Tumor location 0.605 0.437
Left 66 52 14
Right 86 72 14

Smoking 1.560 0.212
Yes 55 39 16
No 97 85 12

Tumor size D/cm 0.009 0.925
<3 102 83 19
>3 50 41 9

Histologic type 2.457 0.652
Acinar 68 59 9
Lepidic 30 23 7
Micropapillary 22 17 5
Solid 16 13 3
Papillary 16 12 4

Vascular invasion 0.090 0.764
Yes 40 32 8
No 112 92 20

Lymph node metastasis 4.374 0.037
Yes 53 48 5
No 99 76 23

Pleural invasion 0.881 0.348
Yes 34 30 4
No 118 96 22

pTNM stage 4.678 0.031
I 92 70 22
I 60 54 6
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