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Abstract : [ Objective ] To analyze the induction of glucose transporter 4(GLUT4) by Fusobacterium nucleatum (Fn)

in esophageal squamous cell carcinoma (ESCC) and its correlation with clinicopathologic features and 5—year survival ,
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and to explore its clinical significance and prognostic value. [ Methods] Paraffin—embedded specimens of esophageal squa-
mous cell carcinoma were collected from 96 patients with this disease from January 2014 to March 2015 at Anyang Cancer
Hospital. RNAscope and immunohistochemistry were used to detect the expression of Fn and GLUT4 in Esophageal squa-
mous cell carcinoma tissues, and to analyze the induced effect of Fn on GLUT4 and its correlation with clinicopathologic
features. Survival curves were drawn by Kaplan—Meier survival analysis and correlation between GLUT4~-induced effect of
Fn and survival time was analyzed by Log—rank test. [ Results ] There were red granules in the cytoplasm of ESCC , which
were positive for Fn infection, brown granules in the plasma membrane of ESCC were positive for GLUT4 expression, and
the expression of GLUT4 was consistent with the Fn infection (P < 0.05). At the same time, the positive expression of
GLUT4 induced by Fn was significantly correlated with gender, smoking, drinking, degree of differentiation, depth of
invasion, lymph node metastasis and clinical stage (P < 0.05). The 5—year survival rate and median survival time in the
positive group were significantly lower than those in the negative group (P < 0.05). [Conclusions] Long—term smoking
and drinking will lead to bad oral environment. Fn is more easily infected and planted in this environment, which can
induce the high expression of GLUT4 in plasma membrane of cancer cells, enhance glucose metabolism, and promote the
malignant progression of ESCC. Effective removal of Fn and inhibition of GLUT4 expression may provide a new strategy
and effective treatment for esophageal squamous cell carcinoma.

Key words: esophageal squamous cell carcinoma ; fusobacterium nucleatum; glucose transporter 4 ; prognosis

B 1) R IR AT M g, At SR AR
BRI EEEBEBREA S50 T H, —F Uk
AAEFRIE o SRR AN R A T R LAY 4 21
SRR LY R DB 95% U . B
TS 22, BARAE GEnY) TR A yy L KB )i
ST RPEIRST S T BUE MR 25 5 1R T N W B R 1
BB R S ARV T 20% . B
5% 9 1) s PR 22 4 v AN 52 A A, LA R PR 3R F2
ARG I R IRR MR e DI REZR L
FogtAt Gyl . BRI, 2R R Y 1
A3 ok U AR T LA, O R A A S
TS A3 D A 0 SR e T T 8 A B v AN 5 4
BB, LY 53 s S 0l 2 W A B 4 o v g ) 20
ke . B E (Fusobacterium nucleatum , Fn)
B ZRAT B B R 1 U AT SR A
ASRA . T AT DR B AN, Fn v B I
WA RS HEREE S, S 5 2RI,
H5 Z i kA kR VTR G = BF9E
N, BT A AU P R H Fn
B R R AR AP W AR, B RAR B LR AL
il 1 AN B L AE o 58 i 1) M 2 e 2 DA
SR T e 5 R AR DCIETE R, O TR
WA AR A Z . 2B b IR iy kR R S
I B 7 2 R A% UIAE G, 41 2 05 A RE 7 A 1
S A IR R EAT BRI T ) B R AL

[ J SUN Yat-sen Univ(Med Sci),2020,41(6) :884-890 |

%% El/‘] %%%%J@ % El 4 (glucose transporter 4,
GLUT4) J& T GLUT ZK Wi — 51, Je 2 Ik ) 3R Uk
TR e Wz S R, R A A W B R A s
S i TR 4 e 5 BB 2 ) S8R DX, 5 R 1Y
AR TE S DIAR OGS IR Bk R, 2 Fhi
J G0 A= W ¥ fig 4 175 GLUT4 5 3R 3K T4 o 1
240 A A, S B B R R R B A A%
AR PR 4 B GLUT4 1 5 36358, ml 3 1 i
HINFE AR ZE FeR A B E Y E AT e R
RN Fn PTG 8 1 75 6 40 M) GLUT4 15 2235 1
SiR LA 2 WA OGS , 2 b B iR R Ve R e . AR T
F2 K ] RNAscope Nz 5 5 4 U4~ J7 75 43 i) 46 D
B BHEA LU Fn e 2 GLUTA BRI DL, IF
GIHT Fn X GLUTA B3-S 38007 , K H5 1 s AR
fiE K 5 AE AR A S AR DG | O £ 8 i 1R T S it
BB ANAYT TB

1 ##RE57%

1.1 —Rg&EM

VEPE 2014 4F 1 A 32015 4 3 H 22 BH ieg 5 e
F AR5 (988 48U 0 AL HEAR A A RN 52 . 4l
AFRUE : DA S5 B2 W A 6 o0 B e Q%
AR FT A 32 AT PR IR YT s OIRIT B
VIR ARG ; @I 6150k B A1 ; QR DT I 1]



886 AR AR AR (B2 R D a1

H 60 H (54F) o HEBRbRE : QA 59 #E 2 Wik
BB R s @R T HE3Z i AT B IR T s Bk
BIGERHE B SEEE o AT 5T 282 I e = e S =
B 22 1 o AR UE , OF TR AT R4 3 51
AR BEAAZS 505,
12 FEMNSESRA

Fn F5 S PERER (168 rRNA H: 574541 ) 55 RNA-
scope 7Tl & (32 E ACD A A s e# s ( H A
Je JE 2y #l L, E100+1SHS00) 5 SP-9000 42 9% 21 414k
FRAE(PEPESEHEYEARARAHE);
GLUT4 g 5. 58 B U4 (36 [ abeam 28 A] ) 5 #7462
PUEAE KWL, 95 R 1 2% vP UK (Phosphate buffer sa-
line, PBS) , — 24 IR M (Diaminobenzidine , DAB)
A (hEZRSEEAEYBEARARAF)
1.3 RNAscope M R E B REHR P Fn
=

B N R A L MR Y B A B R AL 2 bR
AP, L2 pm #FATE LY 5 60 CH i, —HOR
JI 5, o A8 AR A& 2 50 , RN Ascope® W48 7K 4k
PR 7K B, RNAscope® & 1§ Plus &b 2, #E 47
RNAscope® i (46 ( &% Fn 4 S PEBREF 4238 ) (32
B WS 3k 24)
14 HCHNBESEREAR T GLUTAFRIZER

[ FE s A B A et L M ) 4 e i 2L S U
A, DL 2 pm HEATIESEY] R 60°CH I (1.5 h) )5
S BN — R B 8 (3 <10 min) , KK BRJE £
WK AE (100% .95% .90% 85% ) 45 5 min Ji i 7K o
U 1 min; 94°C ~ 98°C M AT REh 22 il L 5B B
15 min, 3847 7% B2 PU R, PBS sk (3 ¥ X3 min) ; 1
S AL W) T BEL BT 59) 55 AT 10 min, T8 B P P 0o 404k
YIBEEPE , PBS #hE (3 - x3min ) 5 i IIE # 1L 1L
T #E G B P 30 min, 9 R RE S PSS A T SR
5 A GLUT4 ¢ 5P — 4t (PBS # B Lt 1:200)
50 WL, 4C—HUBEE LB I H SR 1 h, PBS Mt
(33 min) ; M0 LU SE 40 BU/ARSRG W = 1R T
7 30 min; PBS WYk (3 ¥k x3 min) ; 55 % W8 9L
R A - E A A T BT PBS gk (3 Tx
3 min) ; DAB W (8, b fUBE T OUREE a3 >, 37 A7
PR L8 1k A s TRAR RS s B 2 S /K (85%
90% . 95% , 100% ) 4% 1 min; — H 3% 1 (3 ¥k x
3 min) s TG PR E Ao
1.5 ZHRAE

RNAscope ZE R E . Fn(16S tRNA) 55 31k

TR A b, ST SRR (B 1) o 78 400 f5 41
BN 1% 20 A4 i 8 200 1 N B0RE S B, 96 Bl BR A
Hh R TIOR8 1) ~F- 2 (AR A 0 B 248 L ) 1)
{8, RTIZE R VAL . T3 Ar A o i B
PR, LA B3R 09~ B AE S 40 % B BR A 1Y 12
{6, R T UG B 1Y S BHPEFRAS o FEAR R SE S,
Fn 6B 40 A s ) 21 68 00k =8 A~ sl A
A5 = A BEPE 20 L, 5K D0 v BE P 240 e o 1
151=30% 4 FHTEbRAS , 278 SCHR™

THC Z5 A AT DG W e B ALk 28 5 4
400 fEHLEF , WLEE A8 Bie e 41 2100 Ao b GLUT4 3%
IRTEO o LATRA G880 PR s A ] 00 2 A BH
VIR A VXS B] PBS 22 i A U — ey B
SBAPEXT R, PR IR F AR - U0 R A K
R B 0, A B (0 A (0 DR D GLUT4 3%
IRPHME . BUS AR AT 8 (X 400) AL EFPE43 B H4{E A
IRARPEL LU, < 3400 SURBAME, > 341
H=< 12435 SONBHE . PEA 400 W22 S0k

Gy Fnifs SR AN GLUTA 3k PR,
WKLY o Fn GLUT4 [R] B 40 52 A BH PR ) 21
LA, LA Fn+GLUT4 B2 27 5 AN g J2 [m] s B
PEIIA R BAYEL , LA Fn+GLUTA FPEL F0R .
1.6 SEitFabiE

>k JH SPSS26.0 B AF i AT e 12 43 M, TH BT
AL — B 55 R H Cohen’s kappa 2204, A 2H.
Gr R GERE Y FE SR FHA I 5 43 28 BORE Y AH G MR
FH Cramér's V 118 A= 77 il 2 2 1 % Kaplan—
Meier 7 ; A5 A7 8] 2 1] 22 543 81 R H Log—rank 45
;P <005 HERAGITFE L. 96§ 45 i
I BB R S BE DT B[R] R 5 4E (60~ ), AEAE T
8] > A B st ] 22 8 s — R B D7 H I EE T, i 2k
s BT 2 60 > AT 1 B AN 2R £ ds
B R T BN IE TR

2 % X

2.1 BESERERKRIERA—RIST
AT A B B R 96 Bl (£ 1),

22 AESHEARAR FESS GLUTARIEREN
Sex=g SR R S WAR 2o b T4 B FA R ER

K, R Fr By SR (& TA) 5 A5 g 2 1) | el I

e 240 60 R B AR B €0 UK, O GLUT4 335 FH %

(F1B)., H Fnl&Y5CLUT4 HE L HA B E—



Foll  EAAE HEBATHEE TG Z 4\ Rk

e B A B ZH AU i PR T S U (L 887

F1 EHARMNBEGHEBEIGRFET B —REHE

Table 1 General characteristics of clinicopathological

data of patients with esophageal squamous cell carcinoma
included in this study [n(%)]

Clinical features Categories ESCC
Gender

Male 64(66.67)

Female 32(33.33)
Age/ years

<60 42(43.75)

=60 54(56.25)
Smoking

Positive 50(52.08)

Negative 46(47.92)
Alcohol

Positive 51(53.13)

Negative 45(46.87)
Differentiation Type

Poorly differentiated 21(21.88)

Moderately/Well differentiated 75(78.12)

Depth of infiltration

Zadventitia 69(71.88)

<adventitia 27(28.12)
Lymph node metastasis

Positive 48(50.00)

Negative 48(50.00)
Clinical stages

Al 54(56.25)

[IVA\Y 42(43.75)

HPE(P<0.05;%2),

23 FniESGLUTARRIZSEEHEEEIRK
SR IR ME A
Fn+GLUT4 FHVE4H 5 648 @ g 75 1)

%2 Cohen’s kappa ZH T HTEEHEAR

GLUT4

Fn+GLUT4 positive

Fn+GLUT4 negative

A/C:The expression of Fn was detected by RNAscope( 16sRNA )

(x 400). A: Fn infection was positive. C: Fn infection was negative.
B/D: The expression of GLUT4 was detected by THC ( x400). B

GLUT4 expression was positive. D: GLUT4 expression was negative

E1 SESRALRP Fo RS GLUT4RIZK L
Fig.1 Detection results of Fr infection and GLUT4

expression in esophageal squamous cell carcinoma
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Table 2 Cohen’s kappa coefficient analysis of the consistency between Fr infection and expression of GLUT4 in esophageal

squamous cell carcinoma [n(%)]
Fn
kappa kappa 95%CI P
Positive Negative
GLUT4 Positive 35(36.46) 6(6.25)
0.81 (0.378,0.716) < 0.001
Negative 3(3.12) 52(54.17)

Kappa value > 0.7, excellent; 0.4-0.7, good; < 0.4,poor agreement.
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Table 3 Correlation between positive expression of GLUT4 induced by Fr and clinicopathological features of patients with

esophageal squamous cell carcinoma [n(%)]
Clinical features n Fin+ GLUTA X Cramér’s V P
Positive Negative
Gender 11.89 0.352 0.001
Male 64 31(32.29) 33(34.38)
Female 32 4(4.17) 28(29.16)
Agelyears 0.52 0.074 0471
= 60 54 18(18.75) 36(37.50)
<60 42 17(17.70) 25(26.05)
Smoking 8.26 0.293 0.004
Positive 50 25(26.04) 25(26.04)
Negative 46 10(10.42) 36(37.50)
Alcohol 9.90 0.321 0.002
Positive 51 26(27.08) 25(26.04)
Negative 45 9(9.38) 36(37.50)
Differentiation Type 28.15 0.542 0.001
Poorly differentiated 21 18(18.75) 3(3.13)
Moderately/Well differentiated 75 17(17.71) 58(60.41)
Depth of infiltration 5.22 0.233 0.022
$ = dventitia 69 30(31.25) 39(40.63)
< dventitia 27 5(5.21) 22(22.91)
Lymph node metastasis 19.83 0.454 0.001
Positive 48 28(29.17) 20(20.83)
Negative 48 7(7.29) 41(42.71)
Clinical stages 29.41 0.554 0.001
[/1 54 7(7.29) 47(48.96)
M/1v 42 28(29.17) 14(14.58)

R4 Fn+GLUT4RMEASHMHSESEEFN P EFRE(A)
Table 4 Median survival time (months) in esophageal squamous cell carcinoma patients with Fn induced GLUT4

positive and negative groups

Fn + GLUT4 P>s Ps, Pss X P
Positive 45.000 23.000 10.000

Negative 35.000 22.000 6.99 0.008
Total 31.000 17.000
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Survival time (months ) A Survival time (months ) B

A: 5-year survival curve of patients with esophageal squamous cell carcinoma after operation. B: Survival curve of esophageal squamous cell car-

cinoma patients with Fn induced GLUT4 positive and negative groups.
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Fig.2 The 5—year survival curve of patients with esophageal squamous cell carcinoma
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