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Abstract

Objective: This study aimed to analyze the expression differences of Sodium Voltage-Gated Chan-
nel Alpha Subunit 7 (SCN7A) in lung adenocarcinoma (LUAD) and adjacent non-tumor tissues, in-
vestigating its correlation with the clinical pathological characteristics and outcomes of LUAD pa-
tients. It also analyzes the potential signaling pathways regulated by SCN7A and its role in the
tumor immune microenvironment. The biological function of SCN7A in lung adenocarcinoma cells
was investigated by cell experiments. Methods: Gene expression profiles of 33 tumor types were
downloaded from the Human Protein Atlas (TCGA) database and Genotype-Tissue Expression
(GTEx) databases for pan-cancer analysis of SCN7A. The expression difference of SCN7A gene in
lung adenocarcinoma and adjacent normal tissues was investigated by using TCGA database, and
the results were verified by qRT-PCR of clinical samples. ROC curve was employed to evaluate the
diagnostic value of SCN7A. The immunohistochemical data of LUAD patients and healthy individ-
uals were obtained from the Human Protein Atlas (HPA) database. Cox regression analysis was
conducted to identify the independent prognostic factors. Clinical correlation analysis revealed
the correlation between SCN7A and clinicopathological features of LUAD patients. Kaplan-Meier
Plotter database was used for survival analysis. The function of SCN7A and its interacting genes
was analyzed by functional annotation tools. The relationship between SCN7A and tumor immune
infiltration in lung adenocarcinoma was analyzed through the Tumor Immune System Interaction
Database (TISIDB). Human normal lung epithelial cells BEAS-2B, lung adenocarcinoma cells A549,
H1395, H1975 were cultured in vitro. The expression of SCN7A in the above 4 cell lines was de-
tected by qRT-PCR. SCN7A overexpression plasmid was constructed and transfected into A549
cells. The effects of SCN7A overexpression on the proliferation, migration and invasion of A549
cells were detected by Cell counting kit 8 (CCK8), scratch test and Transwell methods. Results:
The expression of SCN7A in lung adenocarcinoma was significantly lower than in adjacent normal
lung tissues (P < 0.001), and was negatively correlated with T stage, pathological grade, and over-
all survival (0S) (P < 0.05). Cox regression analysis revealed that low SCN7A expression was an
independent risk factor for the prognosis of LUAD (P < 0.05). Patients with low SCN7A expression
had a significantly reduced overall survival (0S) time and first progression (FP) time (P < 0.001).
Function enrichment analysis suggested that SCN7A mainly participates in E2f targets, G2m
checkpoint, etc. related pathways. Immune infiltration analysis showed that SCN7A expression
correlated with mast cell, dendritic cell, macrophage, and follicular helper T cell infiltration in
LUAD. The expression of SCN7A in A549, H1395 and H1975 cells was significantly lower than in
BEAS-2B cells. After overexpression of SCN7A, proliferation, migration and invasion of A549 cells
were significantly decreased (P < 0.01). Conclusion: The low expression level of the SCN7A gene is
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closely associated with poor prognosis and immune cell infiltration in lung adenocarcinoma pa-
tients, suggesting its potential to be established as a novel biomarker for the diagnosis and treat-
ment of lung adenocarcinoma.
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2.14. AR EERT

BEAS-2B. A549. H1395. H1975 4tk H s 2 SEMAMIRHE A F, RNA 3 alf & 5 Hi
KHEAF], ReverTraAce qPCR RT Kit 1 4% 77 & W B R 912 7, SYBR High-Sensitivity gPCR Super-
mixqPCR X7 & H il 5 & 1A 7, DMEM 4R 77 200 1 i i 38 A dr B A IR AR, FBS fR4F- 1
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1 pROC AT X BC X FEAR AT 2l B ERAAE(ROC) 12240 #7245 ggplot2 BEAT WAL, TP
i SCNTA FIENF X 73 ieg FNE A A 2t . {8H Kaplan-Meier Plotter %4 % (https://kmplot.com) 73
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[ 73 B ot SCNTA iS22 5 AE ) LUAD IS TS R 3R
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A% SCNTA FIEHAIEL, KFEA N SCNTA SRR IIAZL, FIFH 2570014k E] SCNTA =Kk A
IR ZFRIHER . I8 |log2FC| > 1.5 H P<0.001, {33|E%% R, ggplot2 FLF4ERBEAT AT
FiAk. I8 R 444 (Gene Ontology, GO). 5% #B3E [A] 15 3 [K1 41 1 #} 4= 15 (Kyoto Encyclopedia of Genes and Ge-
nomes, KEGG) & £E 731 113 [F 45 5 £E > M7 (Gene Set Enrichment Analysis, GSEA) 7 1t 2554 5 R 76 1% 1 1)
FIEFEM . %L T FDR B{E % E N 0.05, ClusterProfiler f314T, ggplot2R (. HEAT Al HAK «
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FIF GSVA f 4L ssGSEA Bk LbAE: SCNTA mifik ik 41 18] e s 40 Mo i AP i 2= 0, FI
Spearman 243 Ht SCN7A FiE K-V 5 A [F] S e A A G, I ggplot2 G 45 SR kAT T Ak .
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AB49 4 {5 FH & 10% FBS ) DMEM 35553 (Procell, PM150210B), 1% PS (5% %, 4%, merck,
TMS-AB2)iEAT 15 7% . AS49 4t 4l 21| 40 M 335 7R, >4 40 Mo 85 B 1k 21) 70%H 5 1ipo2000 (Invitrogen, 11668027)
Byt SCN7A LRk ki, HX 1ug FURLINA % 50 ul opti-MEM medium, VE2Ji & 5min, HX 2 ul lipo2000 i1
AZ 50 ul opti-MEM medium, J25J## & 5 min. Fifij5HIR S B FURAT 1ipo2000 VR &, ZIREHE 10 min. &
S BR-lipo2000 AN ZIE R F5 ik, #5444 h J54% 10% FBS ) DMEM 3557 5455 77 40 .
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2.2.7. B RNA BB X gRT-PCR
1 F B O AR SR EUS RNA, 5515 H AN DNA (CDNA), Fllid seit @ & 58 A8 6% [ N (QRT-PCR) 35k
BLIEHHE . GAPDH NS IE A . 514 H-SCN7A-F: agttttggctgggecttatt, H-SCN7A-R: ataggccatggcaagtatgc.
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oy AL 2 ZHAMAL, BRBETH AL 7B 96 LA, BEAL 1000 /N, RN 37°C CO, B 7R+ R 7%; FR4ii
WHEE S, TR HIALFEARAE O hy 24 hy 48 h. 72 h; BEFLIIA 10 pl CCKS ¥, K IR KT
FRAAHIEE 1~2 hy AR E 7E 450 nm Ak IROLEE .
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Sy 2 AN, AR DMEM R & A i, Bkt Bt B Bd 1 x 104 441
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FERE M.
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3. HR
3.1. SCNTA TESZ IR B TR U R K
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By, LLEKE TCGA %4 (¥ 515 Bt e A . Jl it b nT UR B,  FlifiRsE 4140 SCNTA Rk &1
BT IEHHAHZ(P < 0.001) (& 1(B)). [FIFE, HLERE TCGA Hidl 2E Hh i it 15 JLFC XS (198 55 15 7 i
Y2 SCNTA [RIEIKF, 85 R S IERCXTFEASE R —F, SCNTA TEM R A T 13RI 23 FF#(P < 0.001)
(1 1(C)). BlJE M52 TARREIIZR, 450 B R R 0.976 (K 1(D)), X#&/~ SCNTA Kik
AKX T LUAD B 2 Wi — € AERITE, ATRE2 LUAD [— /M2 Wibs &4

N7 EIRGER, FRATICEE T M 2022 4E 9 A E 2024 4 4 AEILSUREHIRYIE B AR AR IR 1)
28 X fili i feh R 4 2R S FARVC L e 55 22, 2550, T 2H 2R SCNTA IRk BB FER(E 1(E)).
TEYHR/KF 1=, gqRT-PCR 2l SCN7A 7F A549. H1395. H1975 4HfH (1R IARH BAK T BEAS-2B (K
1(F))o (RIS, FRATEF HPA dl PESR A (1 G AN 25 St — DA T il o SCNT7A FIRERIA (A 1(G)).
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SCN7A Fik 51EHI. T . BAEFHAXP<0.05), SEH. WM. N 2. M. B0, 5w
R A A G 2 2 AH G M (P > 0.05) (¢ 1) 53 MW i £ 1) SCNTA Rk B M B #1{K(P<0.01), T2
W IR SCNTA FIAEH T1 WHMK(P < 0.001), 11 AN IV HIRE SCN7A ik &5 1 HIA 1 IMEEP <
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Figure 1. Expression of SCN7A in tumor and normal tissues
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Table 1. The relationship between SCN7A expression and the clinicopathological characteristics of patients with lung adeno-
carcinoma

= 1. SCNTA RiA St BRfE B & Im A RIBFHER) X &R

Characteristics Low expression of SCN7A High expression of SCN7A P value
n 269 270
Gender, n (%) 0.014
Female 130 (24.1%) 159 (29.5%)
Male 139 (25.8%) 111 (20.6%)
Age, n (%) 0.220
<65 135 (26%) 122 (23.5%)
>65 124 (23.8%) 139 (26.7%)
Race, n (%) 0.131
Asian 5 (1.1%) 3 (0.6%)
Black or African American 33 (7%) 22 (4.7%)
White 191 (40.5%) 218 (46.2%)
Pathologic T stage, n (%) 0.014
T1 71 (13.2%) 105 (19.6%)
T2 163 (30.4%) 129 (24.1%)
T3 24 (4.5%) 25 (4.7%)
T4 9 (1.7%) 10 (1.9%)
Pathologic N stage, n (%) 0.141
NO 167 (31.9%) 183 (35%)
N1 52 (9.9%) 45 (8.6%)
N2 46 (8.8%) 28 (5.4%)
N3 1(0.2%) 1(0.2%)
Pathologic M stage, n (%) 0.340
MO 183 (46.9%) 182 (46.7%)
M1 15 (3.8%) 10 (2.6%)
Pathologic stage, n (%) 0.087
Stage | 136 (25.6%) 160 (30.1%)
Stage I 65 (12.2%) 60 (11.3%)
Stage 11 50 (9.4%) 34 (6.4%)
Stage IV 16 (3%) 10 (1.9%)
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Table 2. Logistic regression analysis of SCN7A expression and related clinical pathological features

& 2. SCN7A FiE SR XIGRBIEFHERIZE RIS

Characteristics Total (N) OR (95% CI) P value
Age (>65 vs. <65) 520 1.240 (0.879~1.750) 0.220
Gender (Male vs. Female) 539 0.653 (0.464~0.918) 0.014
Pathologic T stage (T2 vs. T1) 468 0.535 (0.366~0.782) 0.001
Pathologic N stage (N1 vs. NO) 447 0.790 (0.503~1.240) 0.305
Pathologic M stage (M1 vs. M0) 390 0.670 (0.293~1.531) 0.343
Pathologic stage (Stage 111 & Stage IV vs. Stage | & Stage 1) 531 0.609 (0.398~0.933) 0.023
A B
p=0.0074
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Figure 2. Relationship between SCN7A expression and clinical features in LUAD patients
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3.3. SCN7A #ERBEHRRIEERFAEFAR

N T RTT SCNTA K IA 5 R B8 BUG FIA <, ARG SCNTA FRIEK T4t B 4 20 N
FILMFURFIEL . & 3 fron, i B b SCNTA /K FRIE 5821 FP. A1 OS. Cox [a] 7 ¥
REOME R SR, ToM N M B, SCNTA BIRIE/KF 5l e 5 1A R W3
FHR(P<0.05, % 3); MEHEERSNIRE, TERXLLFZMFZES, SCNTA HIRIEKF 2 38U I HE A
R G AL 20 (K 35 (P < 0.05, 7 3). PLEZEREH, SCNTA [RIE/KI-/2 LUAD — AN TS bR
B, HAKEIE S LUAD (TG A R %,

A SCN7A (228504_at) B SCNT7A (228504 _at)
o o
~ % HR = 0.42 (0.33 - 0.54) ~ HR =0.38 (0.27 - 0.52)
logrank P = 2.5e-12 logrank P = 3.4e-10
o) 0]
o7 o
> 9 2 9
= O = O
8 3
S < S <
[ o o
N N
© | Expression © | Expression
" ow LUAD OS — ow LUAD FP
© | — high S | — high
°© T T T T T e T T T T T
0 50 100 150 200 0 50 100 150 200
Time (months) ) Time (months)
Number at risk Number at risk
low 336 142 32 1 2 low 264 9% 16 6 2
high 336 208 41 9 1 high 264 152 23 3 1

(A) OS REAFH; (B) FP B W RE A,

Figure 3. Kaplan-Meier curve of SCN7A high and low expression groups in LUAD patients
3. FiBRMEEE SCNTA SRFIAEN KM EFrL

Table 3. Cox regression analysis of the relationship between overall survival and clinical pathological characteristics in
patients with lung adenocarcinoma

% 3. Cox B35 Hrhti R 2 B E B FH S IR R RIEFFER X &

Univariate analysis Multivariate analysis

Characteristics Total (N)
Hazard ratio (95% ClI) P value Hazard ratio (95% CI) P value
Age 520
<65 257 Reference
>65 263 1.216 (0.910~1.625) 0.186
Gender 530
Female 283 Reference
Male 247 1.087 (0.816~1.448) 0.569
Pathologic T stage 527
DOI: 10.12677/acm.2025.1541022 1000 I PR 25 3t


https://doi.org/10.12677/acm.2025.1541022

Kl f, K4S

T1& T2 461 Reference Reference
T3& T4 66 2.352 (1.614~3.426) <0.001 1.884 (1.174~3.024) 0.009
Pathologic N stage 514
NO 345 Reference Reference
N1 & N2 & N3 169 2.547 (1.904~3.407) <0.001 1.966 (1.338~2.888) <0.001
Pathologic M stage 381
MO 356 Reference Reference
M1 25 2.176 (1.272~3.722) 0.005 1.270 (0.665~2.425) 0.469
Pathologic stage 522
Stage | & Stage Il 415 Reference Reference
Stage 11l & Stage 1V 107 2.710 (1.994~3.685) <0.001 1.533 (0.938~2.503) 0.088
SCN7A 530
High 266 Reference Reference
Low 264 1.371 (1.027~1.829) 0.032 1.446 (1.030~2.029) 0.033

3.4. SCNTA MNEREF DTS EES T

AR SCNTA FfIRRIE BT 22 B K 437, LA P {<0.001, |log2FC| > 1.5 fifi ik 72 57 FILFE K (1] 4(A)),
H iR 5 SCNTA RIEGUAHIEHIRT 70 N2 R H (K 4(B)). GO EHESMT AL, SCNTA FikflJeHE N 35
REEAETE “PERIER” « “FREEANMBINEER” - S50 mEt” 4wl f(E
4(C)). KEGG /M R, SCNTA RIEMKIEFEESE T “MRIGHERCIA-ZHM IR« “FMk
MIEEILZE” « “HARE 7 2515 58k (& 4(D)). GSEA &4/ HT s SCNTA KRk F B 5 4 “E2f
Targets” . “G2m Checkpoint” . “Mrtorcl Signaling” « “MYC Targets” {5 5@ % (& 5(A)~(D)). FHIX
LEiRAR I AR5 SCNTA FHOCHRE AT K.

3.5. SCN7A RiIZE5REMMBEAZ B X HR

9K TCGA &1 LUAD BERIE SCNTA RIEEN NERIEALRIAH A, b5, Hdld
24 Fh B A A (1 ik K22 kAT TP . 5 SCN7A RFA4IMIEL, SCN7A TERiA4H1IAE K4
(Mast cell). WIOIRAA(DC). EWEZH A (Macrophages). JEIHEENYE T 40 (TEH) AN HAth 528 40 2 31 7K 7
B R (15 6(A)). [FIRS, FRATHIEER ik 24 Fhéue 4 18 Fi5 SCNTA ik 2 IEAHC(E] 6(B)). £1%F
5 SCN7A WIFik B35 A0 ORI Sl A AR Zs AR DG A Bl R B, b — DA IR 4B PSR EWRgH
. JEIEEHBITE T UM IR 5 SCNTA FRIAKF R IEM (K 6(C)~(F)).

3.6. WFRIX SCN7A HFIFFRREAAEROIEIE . TRMRE

XA [ il B 40 A 2 SCNT7A RIAE k25 R R, S540M0 % H1395. H1975 ALk, SCNT7A 7E
Jili B A 2R AB49 R EAT AR (] 1(F)). TERT AR AN AS49 i ik SCN7A, RT-qPCR 45
FEIR, X4 (OE-NC)AHEL, SZ564H(OE-SCN7A) SCNTA [ kKT B (18 7(A)). 4HMhhER:
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MeE R EIR: 5 OE-NC ZHAHLEL,

T 221k SCNTA AU FRAR T il e 40 ffe. A549 i fys 71(F 7(B)), &

Jii iR 40 B SCNTA 4 E FE £ & A4 1 i & 3 AR (& 7(C), & 7(D)). BPid ik SCNTA w] LA

fiit R AR G5 . IER AR 2%
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Figure 6. Relationship between SCN7A expression and immune infiltration of LUAD
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E B FEVRIT 7 Ak T HkR . LUAD H | BT FBAAFEF R BT T K& FHERETT, (HYF 2 LUAD
BFEISH COAMI, KRBT FRIGITIONLE[13]. 2 FHERTATT IR 4 1 0 B 30, 7 B iR I7
%, RIS T A AL R4]. HIEFR, o FHm 259 25t m, kS48 e X LUAD
EWr. BiE. TR Y O E

Xof KA I g 0 5 A kAT 22 e B R O SRIE b, A Bh T R BB (R g LR bs 4. TR, AR
WEFLdE I TCGA s FE 4yt T LUAD 41 4R 55 4 A7 AE 22 e 2k [P 3R], KB SCNT7A 1E LUAD 412K
HRIEE R EMTIERMAZ. H SCNTA fEFLRE . 5. B . S8 B T RIES T
WA[6]-[12]. SCNT7A 2 Hi e [ 4 i SR R 51, Gmi i) R 14 BNIE I8 2 Nax. 7Er XSendifrh, sk
I 42 BN 300 3 6T 0 P S 2 A A I BN R RS ) P A A 1 22 O EE . (HL S L qh r e AR B T AN [ )
Nax A H A& LR T4 BRI, T2 —FoRe S VE B AM S A5 IR #8 [15] . Li S8 KB, SCNT7A 1t B ik
T, {H SCN7A fKRIL 5 B RS G mA %, 1m0 M8 T8 5 B 2 58 51 2 3t
B, S Gl T A B g% SR AR IR R e, AT o8 i AR A T [6] . (H Yan SR 3,
FERF A, SCNTA W&k 5 BEFIFMHE A, HilidE &5 KM SCNTA ] s #us
PI3K-AKkt 1 % K A2 12F it 8 1y gk e [9]

AW EAE ) TCGA R FE TR, 18 G B FBUr i 77 SCNTA 7E6L4E LUAD 1E 1 I 2 Pl e
KRR FIRIETE DL, K SCNTA TE R Mg PAEERIA I R, X5 A MR —8. th4h, 7EHE
FE AT EHEFTT T LUAD FIELIEARIE# H 48] SCNTA FKiA R ZE SR, Hillid qRT-PCR /7 iZE#k T 5256
I6AE. B2 ROC #h£R i R ih4k T AR A 0.976, 1] SCN7A Fik B KA WS IR I [X 23 i
AIE R A Z o — 0 X6 it e £ W PRAFAE AN A A AT 20 A I SCNTA RIE 51 T 7303, i
SR OS MK WAL B AITIE PP R, fIRIL SCNTA [ LUAD &3 AR T m Rk
Ho XL BRI SCNTA AT AE 2 il s 1) — MBTEAE bR B4

T PR T SCNTA TEf IR A A2 2 J& rpa] BRAZETE R 23 AL, FRATTHT SCNTA ek 20 /] 1)
ZE S RIKFNHAT GO KEGG. GSEA EH40H1. GSEA B0 iR, SCN7A (KFIAM B E F LNl
% f 45 E2f targets. G2m checkpoint. Mtorcl signaling. MYC targets. E2F #5%[Fl1-(E2F) & — KISH 5 [A
Ty A FUAZ AR H A A TR S Ak 0 S B TR T o Zhang S5EHRGE , DA 24% 1 (MNL)iE I 5 Kruppel
FERF 6 (KLF6) s g g A, T4 B IARERE, i - E2FL (55, X — L 5 iR (LUAD)
(R J LA LA B PRI PR T 5 25 DDA 95 [16] . G2M 25 s 3l ik A ) DNA 5 LB 11 DNA 32 Fi 41 ik g
N 2255, TEORY DR 2 AR PR 5 T R A B AR . G2M A 75 A5 38 % 114 2 T8 550 D mT R ke 1)
JEFEARI[17]. mTOR @EENMAE K AR (A i e EEEH, JUHRERES,
MTOR i ¥ 1k FE B0 Jo 2 (i dE 40 Mg GE A AR, ATt e i R AR Ak g . MYC 2 — MG R
W, AERIZ RO AR, B, A K. DNA iR . AE A REI[18]. MYC 2&—Fh 5
B[R, FEVRTT A . DNA & S5 J7 R #EE EEAEH, Y1 5 2 (3 e 40 e 1) A= K AN S BB [19]
Zrb FIRZEAL, PTDHEWT SCNTA W] BEAE A — AN J= ], R IA /KT U mT A e ik 1 42 40 B 5 3 S DNA
T 18 2 S S Sl B R it LUAD IR AR &

IEAESR, MR Z AR, MRS R R A S5 T MR R AR R R, B0 R G AL
W R BIRTT SRS, RIEiayT, CORUMIRVA YT BT N SO . R 4l i R M A P AT R 2 B 2 D7 T
SO, /B R 4 M P S ) o R DA R R SR B B A SR . TME FRRIE AL BB AC . AR R A AN
TP, ERENE T 2 2R BT WL A4 XoF IR G2 Hos WAL G 28 T 52 22 ) FR) A48T, 3 T A e e 11
A KRG RS54 [20] o R332 T8 v 2 40 AR (tumor infiltrating lymphocytes, TILs)#& TME (1) 5 24 B4y
BN AP IR G2 16 97 A R BB ST TR R F-[21] . H AT 75 SCNTA 5 s S e oA S T 78, A
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SC /BT SCN7A RiA S LUAD H e 0 iRE/KFE 2 I R, RIL SCNTA ik /KP5S8 K41
(Mast cell). BFORML(DC). E M4 (Macrophages). WEVAHBITE T 40 (TFH)EEAKF EAH . JEK
S0 HE I B IL-14 IL-4. IL-6. IL-8. TNF-a. IFN-y. TGF-#. MCP-3. MCP-4. 4=/} B4 (LTB4)Aji#
158 L B TSR T B 98 SR 0 1) e 8 200 A4 K N5 3 e 4 B 0 1 o A SRR At R — P ) 2 s 4 i (APC),
A LA A MHCE 1 MHCH 27 23 PR RS CD8+AI CDA+ T 41, MBS Hiiig T 41z
Rio tb4h, DC Z4H st =42 CXCLI/L0 b A RAT RN T A AL #2 21 Jiga iz, DC 4 1 ik 2k 4 B
TR (1 S B R DA S On] S b A R B I (ICB) B S S R, X S5 AL 7o 45 SR B A —BhE[22] . BEAE
WFFEIESE, @i R T B B4t Navd.6 f 2 A o] &4 H 2 /M (podosomes) 25 1) i T
Fi, BT H 55 B0 i R TR e 7 [23]. Mt (LUAD)H SCNTA IIREIA 2 75 30 i #f) # 5% S iz
ML IE AL ThRE, BETTS 3R e e AL, AT5A R I VR N ) 201 WL A A 58 R0 40 B s 563 DA

R CENIB R TR grE LUAD 5 SCNTA RikB 2 AR, HAERDFEH— SRR
7] 218 R 2 A RLLE 15 e R0 S T A FH RO AT

IeAh, A FEE I — PR T SCNTA FIZRIEXT LUAD M40 B A= 27 (R 5 mi . SE5a 45 FIE
52, it R A R SCNTA HIZRIEBOE MK, 4w 20 & b SCNTA I RIA 5, e 4 it (1) 14
Fa T RZEKFEON IR B

g5 L RTIR, AHE AR A PG BRI R AR A TE B SCNTA ATE il i (1012 W K TS VR4l b & 45
FHRBEVER, MBS 5 T IR R R . b, AHIEFT R IR I iR 40 i o 3R ik SCNTA JE RE
5B A . TR . 1RZRAE JIBRAR. PRI, SCNT7A H ¥ 1 BN i e (0 A= W ks S AA T . {1
R R SCNTA ThRe il — PR, IR NI AE Mt s v 2 5 (0 R i LR DA S JCAE B 9% FBE 1) 7
IEH -

&5k
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