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[Abstract] Objective To explore the relationship between the expression of FAM72D in lung adenocar-
cinoma (LUAD) and prognosis,and to made the predictions of biological mechanism. Methods The raw data
were obtained from TCGA. The role of FAM72D in evaluating the prognosis of LUAD was analyzed by adop-
ting the Kaplan-Meier survival analysis, univariate Cox analysis, multivariate Cox analysis, expression differ-
ence analysis and clinical correlation. The potential action mechanism of FAM72D was predicted by adopting
the gene set enrichment analysis (GSEA) ,and the correlation between FAM72D and LUAD immune infiltra-
tion was analyzed by using the TIMER database. Results The high expression of FAM72D was associated
with the poor prognosis (P<C0. 05),which was an independent prognostic index for the patients with LUAD.
The FAM72D expression in LUAD was significantly up-regulated,and its high expression was negatively cor-
related with the advanced age,and positively correlated with male, clinical stage and T stage,and the differ-
ences were statistically significant (P<C0. 05). The GSEA results indicated that the gene sets such as the cell
cycle,homologous recombination,spliceosome, RNA degradation, DNA replication and P53 signaling pathway
were significantly enriched in the FAM72D high-expression. The TIMER database analysis showed that the
expression level of FAM72D in the patients with LUAD was negatively correlated with the infiltration level of

B cells and macrophages, positively correlated with the infiltration level of neutrophils,and the differences were
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statistically significant (P <C0. 05). Conclusion
prognosis prediction of LUAD.
[ Key words]

i 988 2 fo 7 T A S R 2 — e P R A
fiiJes 43 4 A /N 40 i il 9 (non-small cell lung cancer,
NSCLC) /Iy 4 jfi fifi 4 , J o NSCLC 5 802 ~
85 % i it i 9 (lung adenocarcinoma, LUAD) j&
NSCLC % WL H WA, 2 540%™, HAET.LUAD Ky
W RIA YT S5 5 1 B4 B T AR K A HE R L A ) 3A
I7 RBEIRIT G RE U W R AR RS H
T E LUAD B3 B &R w5 R 1R R
fF L 5 AR MR A fEH R 50% ~70%" , Bk, 38 Y
T 2 112 KRR IT R g Ok i3 LUAD 8% 1Y
=
B 5 i 3 e R R A5 A W AE R A R
T 555 450358 1) IO P A0 A ) 97 Sk - 4 5 22 R A 1 b ge
YRR A EEE X HEMAE B TRE T LUAD
UG B A 1 L AP 45 B O A AL, B
GRS E I STEAPL mRiA & LUAD W5 AN
fIFE AR L I LINC00173 Al 4E N NSCLC H & B 1E
1 %8 B2 W A bR

FAM72D & —Fi i ¥ E A W, )8 F
FAM72 RGN Z R W 4 AN A . Ao
g R FAMT2 A3 W 78 00 B0 78 F L SRk 1w H Al
FAMT72D 78 g % A | % J& v (0 VB FBIF 95 AR X 3520
BB A AF 58 26 W, FAM72D 2115 471 i £ 255 1 it S7 s
R 70 5 4l s vh , FAM72D 45 7 A4S 55 8 2 ) L Fil
R WS 5 e £ & M R FAM72D ) LA
TN . AR AR LUAD MR AT 2E .
AHIF ST A AE AT VAR R 2 A i Cox 40 BT L I IR
SR8 T FAM72D 7637 LUAD B & 5
MR R EAT T 3 AR & 4R A BT L e B I A K Ay
M MR FAM72D 76 LUAD T J5 Hf i 35000 4 {8 Fn
T TEAL ] B2 AL B AR 4
1 MRl5FZ*

1.1 HEFETHFRLE

M TCGA F# T 535 i) LUAD 4141 H1 59 4%
4 HTSeq-FPKM 28 [y 1E # fifi 41 20 ) 3k (K] 36 38 4K
P, VL K 522 i) LUAD B34 Bl REE 72 TCGA #
s 57 WIEE XS LUAD 2H 23 19 55 1F 3 il 40 412,
Wit R A (VAL 02 MiA) ] Perl B (V5. 32 fRA%)
X bR R # OB AT R H L £E X LUAD B35 B IR IR
Jd BLRRAE SR AT AH SC or BrBsd M B T R 17 TX 7 “NX”
“MX”FIHABAEA

FTREF 2021 F 4 A% 5045 78

FAMT72D can serve as a biomarker for early diagnosis and

lung adenocarcinoma; FAM72D;diagnosis; prognosis; bioinformatics

1.2 AREFESH

FIH GSEAM BF 58 FAM72D 78 LUAD ' iy 1
FABLEL . (5 GSEA4. 1 #5387 3K B 5 F R Ak 5 s
FE (MSigDB) i) “c2. cp. kegg. v7. 1. symbols. gmt” %k
K2, M4 FAM72D (% v i 3R 55, 8% & 3k 535 4
LUAD # & AW 4, Bl FAM72D ik 3% 35 41 1
FAM72D @& RE4 . b s 155 (NES) 4 4] 5
KFaEET 1.0, P<C0. 05 Fl ¢<T0. 25 #E ik Jy 18 it g
BRA E2SA G E L
1.3 iz iE 5

TIMER C(https://cistrome. shinyapps. io/tim-
er/) E—ALEAPER S, L AT XF 32 Fh i A 2 R Y G R IR
VAT R G A E# M TIMER 4% LUAD
th FAM72D 335 5 g 2 AR v . SR &
4l i 4% 1E i) partial spearman method (partial-cor) i
AR, L P<<0.05 W EFA GRS,
1.4 %it5aE

% Hl Survival M Survminer'™ T. H %2 i
FAM72D 1 LUAD A f¢ i 45, S A & Cox [l 4 43 #r
Il P 975 BELR AE A1 FAM72D K35 5 B X R, IF
#1712 B FE Cox 4 #1. Kl Wilcoxon rank sum
tests B LUAD 4 24U fi1IE & il 4 21 2 (8] FAM72D
)2 ik, Wilcoxon signed-rank tests H.3 LUAD #H 2R
I 3 Be 4T 15 % il 41 40 2 1) FAM72D #9380, M
S A A Wilcoxon Bk A1 K 50, 22 4 A 7 A A
Kruskal-Wallis ¥ 5 F1 Logistic [B] 19 43 4 lifi J& 55 38 A
5 FAM72D 196 & . A8 22 FAM72D 3Kk
54 PG KRR Z 18] A A OCHE . DL P<<0.05 R

ALY
2 &% R

2.1 TCGA ## &+ FAM72D 84 £ 12 & 3 5
TCGA ¥ ¥ % 19 Kaplan-Meier £ 77 43 #7278,
FAM72D ik &35 5 LUAD & # 1 J5 % & # 5%, i
FAM72D 75 35 5 W5 8 22 1 (P <<0. 05), WA 1,
HH & Cox 43 Hr /8, FAM72D(HR = 1. 967,95 %
CI:1.164~3.324,P=0.012) 6K . T /38 . M
SN E, WK 2, Z2HE Cox 41 &R,
FAMT72D . IIfi R 43 191 45 5 AR 77 3l 57 AR G, LR 3,



FTREF 2021 F 4 A% 5055 78 1083

100 == FANT2DE A [ FANT2DIE A it 2H 21 8 EJE (P <<0. 001),57 Bl fic Xt i LUAD 4H
o YL FAMT2D ik B0 55 18 5 il L 2UIR W 0 36 5 (P <<
" 0.001), W15 4.5,
{050 0
#H o 7 P<0. 001
o | 1
025 ® B
w
I\
0.00 :é o | *
01 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 g
B8] (4F) = © .
<< - [T
B 1 FAM72D 5 LUAD BEMEEHH c
P Hazard ratio ) v |
' o
ik 0781 1.057(0.713-1.567) |—'h—| °
3 0.996 0.999(0.697-1.431) |—*—| S T T
' ERAHR LUADZR£R
(97378 <0.001 1.645(1.397-1.937) ¢ e
T <0.001 1.623(1.310-2011) : _— 4 FAM72D Rix%E LUAD AAMEEMALNER
M 0089 1.681(0.924-3.060) p:—._|
1
N <0.001 1.793(1.465-2.194) : —_— i P<0. 001 "
FAM72D 0.012 1.967(1.164-3.324) : I—!—! 30 7
00 05 10 15 20 25 30 25
Hazard ratio X
P 20 —
B 2 B HEZE Cox 5#7 lﬂé
S 154
<<
P Hazard ratio 1 "
[ 1.0
i 0.495 1.150(0.770-1.716) |-:.—|
[E3:] 0417 1.165(0.806-1.684) ._:._. 0.5
RS 0004 1.969(1.248-3.107) —e— 0.0
T 0.183 1.173(0.928-1.483) l:rH EERER LUADZELR
" oo ooy kel B5 FAM72D RiAEE LUAD ARMEBEZTEE
N 0835 1.042(0.706-1.538) e
FAM72D 0.004 2.302(1.302-4.070) ! —————— Hﬂi Azl E“'] = =3
o 1 2 3 4
Hazard ratio 2.3 FAMYT2D 4k 5 s R4 AE 809 48 % M 5 A7

B3 ZEX Cox 47 FAM72DE’JFEE%%535%&%(P:0. 029) 5 171 Al

ﬁé% P ,ﬂ;ﬁ(P 0. ooz&ﬂﬂa&—’? MﬁJ\EH(PZO.OSS)‘NﬁJ\
535 §i| LUAD 4141 FAM72D %£3k% 59 filiE % WP =0.260)J05C. WK 6.
P=0.029 1.24 P<0. 001 1.54 P=0. 003

0.8 [ — o — -
i’ 0.6 i’ 0.8 ® 1.0
Q Q0.6 Q T _
S 0.4 N = —_ : s

- 1L

0.2

0.0 0.0 —_— — 0.0; ! —_ =
A B c |-t JIg::| [11#A IVHA

1.01 P=0.002 1.5 P=0. 058 1.0 P=0. 264

0. 81 I ul— — 0.8y — 1
o) — |xwto ) -
SR 5 ’ R0 _—
f‘ S AT T
s o - | S0z

0. 01 — 0.0 : . 0.0 — —

= = "o M NO Ni N2 N3
A;@ﬁ%;B;'I{%EU;C;IIﬁW%Eﬁ;D;Té},ﬂ}i;E;Mé}ﬂ;ﬁ-F N -,
B 6 FAM72D RiE5 G RIFMERMHEXES

-



1084

2.4 FAM72D 25 LUAD #4948 %4155 i@
41 A JE 300 | TR R A L BY 5 R L RNA B . DNA

Enrichment plot: KEGG_CELL_CYCLE

WL L0000 L

¥
Kik

Enrichment plot:
KEGG_HOMOLOGOUS_RECOMBINATION

o
@

o
o

o
N

Enrichment score (ES)
o
-

o
°

FTREF 202154 AFHS0K6% 7T H

S P53 % AR AR DGR AR W I w 4R T FAMT2D 5
MR 1A T,

Enrichment plot: KEGG_SPLICEOSOME

L L0 1

2 3 2

a ° 3

2 10 [¥ oo 2 oM — 0 & 10V ipestve

E g 3

& g &

» 08 é‘ 05 3 u

£ Zaro crons 1 30214 £ Zaro cross 3214 £ Zaro cross # 30214

B 00 2 oo . ] an f

E | * € E |

E sl 3 N | '
=] °f (negatively conelated) o ' (negatively comelated) =] T (negatively corelated)

£ o 10,000 20,000 20,000 40,000 0,000 % 0 10.000 20,000 30,000 40,000 £0.000 s o 10,000 20,000 20,000 40,000 £0.000
L Rank in Ordered Dataset L3 Rank in Ordered Dataset L Rank in Ordered Dataset

A |— Enrichment profile — Hits Ranking metric scovul B [— Enrichment profile — Hits Ranking metric s:ous[ @ |— Enrichment profile — Hits Ranking metric sconsl

Enrichment plot: KEGG_RNA_DEGRADATION

Enrichment plot: KEGG_DNA_REPLICATION

Enrichment plot: KEGG_P53_SIGNALING_PATHWAY

= o 051
£ 0 ok
0.
03
l 205 2
.3 1 €04 02
03 01
E 0.2 00t
‘ @O 01
00 0.0 011
3 3 - .
£ 10 N (pesitv £ 10 |V (positive Iy conelated) 1.0 ['N (positively corelate
é é os
3 Zaro cross # 20214 2 Zero cross & W24 3 Zare cress & 214
§ on E 00 § Gﬂ
E | 'ﬂ £ €
1Al E E
S os| . S os ; < o5 ,
[ i H  (negatively conelated) | i i " (negately conviated) | i ! T (regativly coneiated)
-E o 10,000 20,000 30,000 40,000 50,000 g o 10,000 20,000 30,000 40,000 50,000 g o 10.000 20,000 30.000 40,000 50,000
= Rank in Ordered Dataset (= Rank in Ordered Dataset = Rank in Ordered Dataset
D I— Enrichment profile — Hits Ranking metric scom] E [— Enrichment profile — Hits Ranking metric mml B I— Enrichment profile — Hits Ranking metric scores

A 240 V) S T 5 B T 90 R 2 B 5 C B B A B 5 D RN R Al 1% 5 - DNA &2 11 3 % 5 F - P53 3l f#

&7 FAMD2D BREEEREEE S HE
*1 FAM2D BRIZEEREETES N k2 TFAM2DRES LUAD ®RESEZ KX
E R i NES P q G AR partial. cor P
210 A 393 3 2.52 <<0. 001 <20. 001 CDS" T 4 0.038 025 0.402 431
[i] Y58 20 3 2.40 <20. 001 <<0. 001 CD4™ T 4t i —0.064 070 0.159 356
B e {4 3E % 2.36 <<0. 001 <<0. 001 5 I 4 —0.089 080 0.049 915
RNA [ fift 8 H 2.35 <<0. 001 <<0. 001 rpp R AT 0.098 422 0.030 565
DNA % i #% 2.21 <<0. 001 <<0. 001 T SR 2 1L —0.052 180 0. 249 960
P53 i 2.13 <<0. 001 0. 002
3 i ®
2.5 FAM72D &k 5 LUAD % %% i K F 69 48 % PE A o EOCBE R LUAD J& —Fh & % L5

PE AT

FAM72D %355 LUAD # % B 40 . E W 40 1
BaE K 2 A OC, 5 PR A B 3 KO 2 IE A O
(P<<0.05), L% 2,

3 9 8 % i 1 b b gt

AR Sk, LUAD

B NEOR W3, TR A AL 48 R A5 G L F A =
BN KR E R 180 5 AFET-Y . SR . BRBY
BBz W LUAD G 694 A Wdr &, K

®2 FAMTD RS LUAD RE#EZ ANXK T S — B 94 B LUAD U5 1030 449 7 %
G R 15 T AL partial. cor P ST,
Purity 0.018 453 0.682 438 FAM72D 7 — Sy 4 A rh = 23k L B R i 92 2
B 4 ~0.139 050 0.002 169 FAM72D AT R AE Jy i 51 I35 . 3 240 M 5 140 2 00 4

B, Woh, R K 52 RS E2C(UBE2C) M



FTHRESF 2021 F4 A% 5055 7H

%, UBE2C ik 5 B3 B4 A7 10 52 00p 56, P it gk
Wk IE VA T R — AR SR YL R B g
FAM72D 78 LUAD % 76 4 AT 748, 8 2 %t
TCGA B4 b K& LUAD #rA 434 & Bl FAM72D
F ik LUAD 5 88 22 8 ¢, & LUAD /35 iy
ST AEAR . I RFEAE 43 AT SR, FAM72D ik 54
5 B R A3 T A A 56 (P <C0. 05) , i — 254y
Br B FAM72D 78 LUAD #H 21 v 5% 3k 01 & B4 55
(P<C0.05), MEifEA =& W EMAE TP53 548 1) 4l
i, FAM72 3 H o R s, HOAE KK T
FAM72D™*"  1E & % o B 8 5% F FAM72D 1E H
FOXM1 ¥ SR 8 45 W 2% 1) — 5 53 . = 5 40 Mg 35 58
ST A [ 8 0 28 B0 A9 A K BT b T 9L aE
GSEA #k— 8% T FAM72D 7 LUAD i £ i #L
Tl R0 A= 4 2 Dy e . 25 R 3R WA 4t i J1 499 . Tm) 5 o 4 5 42
& RNA B . DNA & il P53 i [ 55 A ¢ 3k [F 4 B
BEET FAM2D B £iA4], X g2 5 1 i
LRSS AT . AN, MOk 2 09 W 5T 3R W bR Y
R 5 R 2 IR 4 A5 R A B A v A A ) (R
5 5 40 M 3= ) B 25 40 AR A 4 SR WANG
SRR B A MAE R R R RS R RE B LR
FIFE T A BF St 22 B FAM72D £ 3A/K 5 B 40 i .
LW 240 i 2 35 7K1 5 670K O, 5 v A 4 i ) 2 3% K
FRIEMX, ZRA5022E L (P<0.05),
g L prik . FAM72D 7 LUAD Ha] 4E 2y 1l )5 2k

Yikr &Y . 5 LUAD | i 535 8 MG F 5T 45
i LUAD B # WMi297 R #E PEAS 4 405 7 — 3 i 2 g
A . SR A5 1 AFAE — € R FR M - (1) TCGA %%
T e /0 BB I PR YR T SR W AE AR R, W 25 W 4
%ﬁﬁfﬁ%*%ﬁtﬁliﬁ?$%%ﬁFﬁi

o (OARMRABWAHE FAM72D 25 LUAD £
ﬁjﬁ%%mﬁﬁM%F%EWMﬁlu&%r%n
S E TR IT T RO 56 2R L 3k S8 E — 0 3 ok SL AL 52 56
PIIIESE

2% 3k

[1] SIEGEL R L,MILLER K D,JEMAL A. Cancer
statistics,2020[ J ]. CA Cancer J Clin, 2020, 70
(1) :7-30.

GOLDSTRAW P,BALL D,JETT J R.et al.
Non-small-cell lung cancer[ ] ]. Lancet, 2011,
378(984) :1727-1740.

MOLINA J R.YANG P,CASSIVI S D, et al.

Non-small cell lung cancer: epidemiology, risk

[2]

[3]

[4]

[5]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

1085

factors, treatment, and survivorship[J]. Mayo
Clin Proc,2008,83(5) :584-594.

ALBERG A ]J,SAMET ] M. Epidemiology of
lung cancer[]J]. Chest,2003,123(1 SuppD) :21S-
498S.

MAZZA V, CAPPUZZO F. Immunotherapy and
lung cancer:from therapeutic cancer vaccination
to novel[J]. ] Thorac Dis,2016,8(10):E1348-
E1350.

SAWABATA N. Prognosis of lung cancer pa-
tients in Japan according to data from the Japa-
nese joint committee of lung cancer registry
[J]. Respir Investig,2014,52(6):317-321.
GUO Q,KE X X,LIU Z, et al. Evaluation of
the prognostic value of STEAPI in lung adeno-
carcinoma and insights into its potential molec-
ular pathways via bioinformatic analysis[]].
Front Genet,2020,11(242) :1-13.

YANG Q,KONG S,ZHENG M, et al. Long in-
tergenic noncoding RNA LINC00173 as a po-
tential serum biomarker for diagnosis of non-
small-cell lung cancer [ J]. Cancer Biomark,
2020,29(4) :441-451.

RAHANE C S, KUTZNER A, HEESE K. A
cancer tissue-specific FAM72 expression profile
defines a novel glioblastoma multiform (GBM)
gene-mutation signature [ J |. ] Neurooncol,
2019,141(1) :57-70.

WANG Y, LIN J, YAN K, et al. Identification
of a robust Five-Gene risk model in prostate
cancer:a robust Likelihood-Based survival anal-
ysis[ J]. Int J Genomics,2020,2020:1097602.
HU F,ZENG W, LIU X. A gene signature of
survival prediction for kidney renal cell carcino-
ma by Multi-Omic data analysis[ J]. Int ] Mol
Sci,2019,20(22) :5720.

CHATONNET F, PIGNARRE A, SERANDO
UR A A,et al. The hydroxymethylome of mul-
tiple myeloma identifies FAM72D as a 1q21
marker linked to proliferation ] ]. Haematolog-
ica,2020,105(3) :774-783.

SUBRAMANIAN A, TAMAYO P,MOOTHA
V K, et al. Gene set enrichment analysis: a
knowledge-based approach for interpreting ge-

nome-wide expression profiles [J]. Proc Natl



1086

[14]

[15]

[16]

[17]

[18]

[19]

[20]

Acad Sci U S A,2005,102(43):15545-15550.
LI T,FAN J,WANG B B,et al. TIMER:a web
server for comprehensive analysis of Tumor-In-
filtrating immune cells[ J]. Cancer Res,2017,77
(21) :e108-e110.

LV S,LUO H,HUANG K,et al. The prognos-
tic role of glutathione peroxidase 1 and immune
infiltrates in glioma investigated using public
datasets[ ] ]. Med Sci Monit,2020,26:¢926440.
LI M, SPAKOWICZ D, BURKART ], et al.
Change in neutrophil to lymphocyte ratio dur-
ing immunotherapy treatment is a non-linear
predictor of patient outcomes in advanced
cancers[ J ]. J Cancer Res Clin Oncol,2019,145
(10) :2541-2546.

ZENG Z,CAO Z,Tang Y. Increased E2F2 pre-
dicts poor prognosis in patients with HCC
based on TCGA data[]J]. BMC Cancer,2020,20
(1).:1037.

YOULDEN D R,CRAMB S M,BAADE P D.
The international epidemiology of lung cancer:
Geographical distribution and secular trends
[17.] Thorac Oncol,2008,3(8):819-831.

TAN W L,JAIN A, TAKANO A, et al. Novel
therapeutic targets on the horizon for lung
cancer[ J]. Lancet Oncol, 2016, 17 (8): e347-
e362.

SHE J, YANG P, HONG Q Y. et al. Lung

cancer in China challenges and interventions

[21]

[22]

[23]

[24]

[25]

[26]

FTREF 2021 F 4 A% 5045 78

[J7. Chest,2013,143(4) :1117-1126.
DASTSOOZ H, CEREDA M, DONNA D, et
al. A comprehensive bioinformatics analysis of
UBE2C in cancers[J]. Int J Mol Sci, 2019, 20
(9).:2228.

WANG X,SUN Q. TP53 mutations,expression
and interaction networks in human cancers[ ] ].
Oncotarget,2017,8(1) :624-643,

WANG D, LI B, WANG Z, et al. Functional
dose-volume histograms for predicting radia-
tion pneumonitis in locally advanced non-small
cell lung cancer treated with late-course accel-
erated hyperfractionated radiotherapy[]J]. Exp
Ther Med,2011,2(5):1017-1022.
VERRECCHIA F, REDINI F. Transforming
growth factor-8 signaling plays a pivotal role
in the interplay between osteosarcoma cells
and their microenvironment[ ] ]. Front Oncol,
2018,8:133.

HUI L, CHEN Y. Tumor microenvironment:
Sanctuary of the devil[ ]J]. Cancer Lett, 2015,
368(1):7-13.

WANG S S,LIU W,LY D,et al. Tumor-infil-
trating B cells: their role and application in an-
ti-tumor immunity in lung cancer[ ] ]. Cell Mol

Immunol,2019,16(1) :6-18.

(W B 11:2020-08-20 &[] H 111 :2020-12-20)



