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Expression and clinical significance of lysosome-associated membrane protein 3
and activating transcription factor 4 in cervical cancer
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[Abstract] Objective: To investigate the expression of lysosome-associated membrane protein 3 (LAMP3) and activating transcription
factor 4 (ATF4) in cervical cancer and their correlation with clinicopathological parameters. Methods: The expression of LAMP3 and
ATF4 in normal cervical tissues, cervical intraepithelial lesions, and cervical cancer tissues was detected by SP immunohistochemistry.
The relationships between the expression of these two proteins and patient clinicopathological parameters were analyzed, as well as the
correlation between LAMP3 and ATF4 expression. Results: LAMP3 was negative or lowly expressed in both normal cervix tissues and
high-grade squamous intraepithelial lesions, but highly expressed in cervical cancer tissues (38.3%), showing a statistically significant
difference (y* = 14.113, P = 0.001). ATF4 was highly expressed in 26.7% of the normal cervix tissues, 10.0% of the high-grade
squamous intraepithelial lesions, and 58.3% in the cervical cancer tissues, also showing a significant difference (> = 11.078, P = 0.004).
In cervical cancer, LAMP3 expression was significantly associated with FIGO stage (* = 10.139, P = 0.006) and lymph node metastasis
(¢ = 8.475, P = 0.004); ATF4 expression was significantly associated with tumor size (y° = 4.578, P = 0.032), FIGO stage (y° = 8.971,
P =0.009), and lymph node metastasis (y° = 7.881, P = 0.005). There was a positive correlation between the expression of LAMP3 and
ATF4 in cervical cancer tissues (r= 0.388, P= 0.002). Conclusion: LAMP3 and ATF4 are highly expressed in cervical cancer tissues
and are positively correlated. Both of them play important roles in the development and progression of cervical cancer and could serve
as potential therapeutic targets for cervical cancer treatment.
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BB W BRI 2 1, 50~54 %
TR BRI FR 08 v W, P o B e VEAR R . B 0
Jaes (1) TS 5 TR 1R 29 3 S o0 20 B 2R R DL R e Ak
F S5 VA O, bz Ab B 7% 02 52 Wi B8 3 TS 1 5
R RY. AT RYRY, RITEEA RN
(unfolded protein response, UPR) 7E 3% £ Jif 83 ity & 4=
RIS RE R B E o VR A ST
I (lysosome-associated membrane protein, LAMP) J&
— R EARAE T I B A L iR A B B R AE
VBGRB8 O RS € 7 TR IR, Z 50A N £
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HBi N LAMP3 £ o fE /4 (12632-1-AP) it
N ATF4 £ o B U 4k (10835-1-AP) , ¥ ) H
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HIRAFA
1.3 %M sd & k4 M LAMP3 5 ATF4 28
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o, AF 4120 5 min, 3£ 10 min il . KRR R K
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(B 1). LAMP3fEIEH B Kmdk sk EE Kl LAMP3 £k T ek b ypas ., 2 5
AR E B AR R I, EE IR T mRIEE AR FE L =4104,P=0.043), WL 1. 5
383%,3 A H % 7 H F it E X (7 = 14.113, X 5 B Zn IR b Bz s A8 2H 2R AT 43 1, 5 BIIK
P=0.001), EHEALAMP3 %k m T 1B =84, 2 IR Rz PN 95 AR 4 2 LAMP3 25 1434 v B 1 8
ERB G FE L =6.588,P=0.010); E#HEH LKL

..................

AL A2: IEH B #H A LAMP3 F3R5%  B1.B2 ARG SR _F 7 PV AR 2 LAMP3 3R IE s C1C2: i ol Btk b 7 Y 2%
ZHZUP LAMP3 3514 ; D1.D2 s B Figsd 41 2 LAMP3 (3%
&1 LAMP3EESuEALA P ESRIA

=1 FEIEFHEL S LAMPI RIEE L [1(%)]

LUk n LAMPS W97 z P
<44y >4%
1EH B 15 15(100.0) 0€0.0) 6.588" 0.001°
N BIRIR L B AR 10 10€100.0) 0€0.0) 4.104° 0.043°
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"S5 EHURAAMLL.
2.2 LAMP3 &% 516 K /ARG X & TR 5 IR I SR b R A AR 20 24 5 10 18] 201

LAMP3 /£ 5 25U FIGO 70 # T #. TUA IR SRtk bR i AR 2 S0 AT E A, 5 IR G0 itk b iz
T IR ) 26.8%  33.3% M 76.9% , TR IEHR WP A2 20 23 ATF4 2 38 9 PR IR R GE , A 2 18]
BEE A W3 I 28 i, ZER B RITFEE L ATFARIEREE Z R LRI #E L(P=1.000).
(f=10.139,P=0.006) . A LML LB E 24 ATF4RZHERBETHGXZ
Fak B4y IR 76.9% M 27.7%, E R A G it FE TEMRE FLAR <2 em AR > 2 om 411K ATF4 &5
X (= 8475,P=0.004) . A[FFR RN FRIEZFD B 45.2% F172.4% , IR AT K , ATF4 =
SCC I H R L FERE (0] Bk B ie G LM RIAREE, ERARITEE L (#=4.578,P=0.032).
RIS Fue B, B SR AP LAMP3 E AR TEFIGO T 3L 11 3 K2 11T 1 =i 3Rk & 4 ol &

B 2 R gt L (3 P> 0.05,82), 51.2%+33.3% }% 92.3%, 11 5 20 6 3 1) g 38 08 %6
23 ATF4 '8 H AL Pk E 5 25 G 253 L () =8.971,P=0.009). ik

ATFAEAREFEM T EMALAMABEE EELEESEHEBN KRB RS2 489% 5
(2. HIEHESHM T ATFA HRIEFRN26.7%, £ 92.3%, kB G555 B () Rk m T B0
R bR N AR R R ERIA RN 10.0%, fEE B, ERASIFERE (Y =17.881,P=0.005). A[F
Him =R IA N 58.3%, 3H M ER A A FE Tl SCC RIS /- UFE S | (0]l ke ie S A T
X (7 =11.078,P=0.004) . = AlER ERAHRAL MR S8 EE, HEIUEHL T ATF4 AR
HEIEREHMMAT ATFA M@ RIERERLGITY  BEEEMYERIT R L P>0.05,K4.

BN (P=0615); BHUEAH ATF4 SRR S T IEH 2.5 LAMP3 5 ATF4 &k egta Xtk

B, ERARIHE (P =4.821,P=0.028); 60 151 & #i3eE £ 3 AL 4R LAMP3 [ PE Rk Bk %
HiEH ATF4 mRA R m T m o ek A wAE BEBFEIL37H, SaRIA B 23 4 ; ATF4 [ R sk
H,ZR BRI ERE L =6.198,P=0013,%3).,  FREEHEIL256], mFIEEZ3SH, HMEAKRIE
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I PR ERARFAIE n P P
<44y > 44y
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SCC/(ng/mL) 1.051 0.305
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T EZE Y 0.627 0.428
i I 57 34(59.6) 23(40.4)
[l 3 3(100.0) 0€0.0)

FIGO 43 1 10.139 0.006
I 41 30(73.2) 11(26.8)
11 6 4(66.7) 2(33.3)
11 13 3(23.1) 10(76.9)

MUFRRE 0.220 0.639
G1~G2 31 20(64.5) 11(35.5)
G3 29 17(58.6) 12(41.4)

LS 8.475 0.004
931 47 34(72.3) 1327.7
FH 13 3(23.1) 10(76.9)

[F1 J ok e A 2.000 0.157
1 33 23(69.7) 10(30.3)
BRI 27 14(51.9) 13(48.1)

A 1.410 0.235
3RS 50 33(66.0) 17(34.0)
FH 4 10 4(40.0) 6(60.0)
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3 ATF47EETHELEFRIRIE[0(%)]

H LRI n ATFAH 1 p
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N IR TR AR 10 9(90.0) 1€10.0) 6.198" 0.013°
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5 E S A AH L
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ATF4PF57
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o UPR = 22645 i i 21 3 3 RORE N 5T I Tk
(protein kinase r-like ER kinase, PERK) « L EZ 75 =K [iff
1 (inositol requiring enzymel, IRE1) Fl ¥ i #% 5% K] 1
6 (activating transcription factor 6, ATF6)3 Ff 4 [/
(RS 30 %, i 45 5 DR PR 2 s SR, o A I A
s A, o, PERK 38 B30 J5 i B 4G R 1
20( eukaryotic initiation factor 2a, elF2a) A& A= fiff BR 1L
0 51) B A B PR A, T T % 4% 1 1B 5 3 mRINA #
P, ATF4 A3 vy, BE 10 _E R B W 2 R AR
il 2L ) UPR #0 M. A BF 7t R W], UPR o
PERK-elF2a-ATF4 i i £ 2 M8 1) kA4 i e id 2
Hhte F LR, LAMP3 /& ATF4 ff) R e A H AT
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=5 6005 EFMmAL LAMP3 5 ATF4 FIAMHE LM

LAMP3
ATF4 n r P
<44 >4%
<44y 21 4 25
> 45y 16 19 35 0.388 0.002
&t 37 23 60

ATF4 1)y ATF/CREB 5 Ji 1) 8 2L il 319, 1E %
ol fieh g vh R A I R R IR o IR R 2R RN
% 0 oC #2052 — J& 40 oAb JE i Cextracellular
matrix, ECM) [ Ff i, 1IX — I Fe E B2 R &R E N
fi (matrix metalloproteinases, MMP) /5. ZHU 2§
ARSI R AR 28 S I 5T I, ATF4 it R 1A {12
A TR 41 o e R 4 MY IR AR 2B AN B RS, ik R IA
ATF4 55 MMP-2 Fl MMP-7 [{)3Ri5 L, ATF4 A 5
i 988 1) 4% 2% R0 6 % 02 3@ ik MMIP-2 Rl MMP-7 K %1
FIf) . WANG 8 78 R I, ATF4 16 5 i 4 4 h
ik, TR B e B ML TS PR ER 2t g ik
&, LR EHLH] S ATFA 8 (e 3t 5 e 40 i R A Tk i
& Jil ¥ (asparagine synthetase, ASNS) ] & ik 1 15 b
AU A 28 FE R & B, (2 a2k 1 i 0 D S S 1Y) DNA &
T 41 i 3 5 4% mTORC 1 388 26 4 3k 15 9 40 i A
A <. DUM™EE & I, ATF4 i i 1 2 Wnt/B-catenin
5 JE R 3 e A K S TR AR 28 . ATF44E N —
Pk A ST A, 6 Rl T AR R R T
(vascular endothelial growth factor, VEGF) fll E-i% #%
RIS L MR R AR, AR TR I, ATF4 £
BB R ERIA TS S ) b R R AR R TR
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Ko N4 ATF4 1) 20X FE BE 5 5 2008 i 35 1R I PR g 34
S B 0T, 4 R W] ATF4 5 iR B2 L FIGO
I3 SHAN K T 455 S 7% AH O, 1E B ATF4 72 (2 i3k 7 30

HE R ) E B A, v RS R I A R RS A G, (1
Fe o T WU R 1A 9 7R SEER S0 o

LAMP3 J& - LAMP FK i [, A2 5 B HE 240 1
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TE R AR & A EEAEH . LAMP3 82 Fl i &% P IR
4 e R I A R B A e AL
JH 9 25 S0 A1k Jev g 1) 90 S bR BT KANAO S0 38 i
P HIMZ Z8 SEIGAE B , 1 375 LAMP3 {5 2 41 g &
(L 7% B8 7038 5 5 /)5 BRI R P9 3% A% S8 IF B LAMP3
A2 HE i 983 7t kb % . NAGELKERKE %5 % il ,
LAMP3 33 5 7L B (1 98k B 25 56 B8 A 5C , 52 1 7 i
i B B TR R . LAMP3 {3k R 56 7% 1L
i AR W, T g5 LAMP1L Al LAMP2 25400, H 76 4 it
o S b P 2 A A e 400 B 5 P Rz 40 i A A B AR
MR 2 FE AL, W T R, R RT3 B W e
4 7% 6] LAMP AH OCHE R R A4 Lewis X 2B 38 I,
BE— P E 5 N R B-dE B A 0 B B 2 1T 5 e i
AR BRI RS . AN , LAMP3 36 7] Ag 38 i i % H
Wi 2 55 IR gk e . ASHIE 78 KB, LAMP3 7 & 318 2H.
ZURIERIA R & T 1B 5 22 21 % 5 21 j N s AR
YH 21, FR B LAMP3 1] R X (i ik 7 200 1 it Je R 4 —
EAEH, S5 88N RE. X LAMP3 RiE 5 5
Sl R B 2 50347 40 B, I LAMP3 %1£ 5 FIGO
o3 W KR B 45 5 B A G, TR LAMP3 75 5 300 Hh ]
B I 2 3 PR i B S ST L2 . LAMP3 5
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£ 1E A 9% . BURTON %"l & 44 4 52 56 3iF B,
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elF2a-ATF4 8 A S 1, st i dm i i gn i iz 2 0 5
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o R R R R 5 25 L ) AR 3R A AR EL A4 L1 4TS
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TG F8 AR RN IR T SR 05, N e S0 B IR T IR 1
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