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[Abstract] Objective To detect the expression of FATI gene in children with medulloblastoma
and analyze the role of FATI gene in prognosis. Methods A total of 58 cases with medulloblastoma were
collected from January 2004 to December 2016. The mutation in FATI gene was determined by whole
exome sequencing (WES) and confirmed by Sanger sequencing. The expression of FATI in
medulloblastoma tissues was determined by real-time fluorescent quantitative polymerase chain reaction (FQ-
PCR) technology and immunohistochemistry assay. RNA interference (RNAi) technology was used to
reduce FATI gene expression in tumor cells and cell viability was detected by MTS method. Kaplan-Meier
analysis was used to draw survival curve. Log-Rank test was used to assess the association of FATI gene
expression with overall survival (OS) and survival rate and clinical factors of different groups of expression.
Results 1) WES indicated 7 missense mutations in 8 tissues including 187517703C > G, 1875213371 > C,
187524503A > T, 187541859C > T, 187584610C > G, 187628338G > A, 187630615G > A, and the mutations
were confirmed by Sanger sequencing. 2) By real-time FQ-PCR assay and immunohistochemistry, the
expression of FAT] in tumor tissues was significantly lower than in normal brain tissue (P =0.012). 3) The
knockdown efficiency of two targets (shFAT1 and shFAT2) was over 70% . Cell proliferation rate was
increased significantly after FATI gene knockdown (P < 0.01). 4) Based on the expression of FATI by
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immunohistochemistry, 20 cases demonstrated high FAT1 expression (positive staining >50%) and 38 cases
demonstrated low FAT1 expression (positive staining < 50%). The OS and survival rate of patients with
low FAT1 expression was significantly shorter than high FAT1 expression group (P =0.009, for all). 5) The
ratio of patients less than 3-years old (P =0.037) and cystic change (P =0.002) in low FATI1 patients was

< 317 -

higher than the control. But no difference was found in sex, tumor calcification and Chang’s tumor

classification. Conclusions Children with low FATI gene expression displayed worse prognosis. FATI

gene expression could predict the prognosis of patient.
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Table 1. Comparison of FATI mRNA expression in
medulloblastoma tissues and normal brain tissues
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Figure 1 Optical microscopy findings
Immunohistochemical  staining (EnVision) x 400
FAT1 was expressed in cytoplasm and nucleus in a
large number of tumor cells (the positive cells was
more than 70% , Panel la). FATI1 was expressed in
cytoplasm and few nucleus of tumor cells (the positive
cells was less than 10% , Panel 1b). No FATI was
expressed in tumor cells (Panel Ic).
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Table 2. Comparison of FATI mRNA expression in Daoy
cells after FATI gene knockdown (x £5)
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[l b P2 FATT mRNA 3% 3% i ) 19 7 L 4
Table 3. Pairwise comparison of FATI
mRNA expression in Daoy cells after FATI
gene knockdown
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ShFAT2(3) 3 0.25+0.07 (D) €3) 6.264 0-003
4 RHOUHCRE B A N A T FAT L DR S A [ Ak B2 bR 20 i T R 0 A (R £ 5, ODaso )
Table 4. Comparison of cell proliferation rate in Daoy cells after FATI gene knockdown (¥ s, ODuspum)
4531 11 % LS 2R 53K B4R 5K
Scramble(1) 3 0.15+0.01 0.23+0.01 0.30+0.01 0.37+0.03 0.50+0.01
shFAT1(2) 3 0.13+£0.02 0.35+0.02 0.52+£0.04 0.55+0.06 0.69 £0.05
shFAT2(3) 3 0.13+£0.01 0.41+£0.02 0.49 £0.03 0.59+£0.07 0.81+£0.08
FiA 1.434 72.272 41.445 12.575 25.917
P{E 0.310 0.000 0.000 0.007 0.001
S PR L 20 MR A0 P AT 3 DR S AN [ Ak BHEZEL ik e 20 R B % R T B B
Table 5. Pairwise comparison of cell proliferation rate in Daoy cells after FATI gene knockdown
‘ EVPN H3K Hia K ERPN
ZH 1] P Y L
18 Pl ol PH tfl PfE 41 PfE
(1) (2) -7.627 0.002 -7.817 0.001 -4.568 0.010 -6.869 0.002
(1) (3) -15.391 0.000 -10.765 0.000 -4.972 0.008 -6.747 0.003
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Table 6. Comparison of OS between children with high and low
expression of FAT1 (x 5, month)

215 1%k AR ofif P
FAT1E B4 38 18.92 +3.20
N -2.340 0.009
FAT1 & iE4l 20 45.33+7.47
100 FAT1 ik 4l
l e - kKK
- B HRIE
0.80 [ mi%l‘
N —+ IR A- &
~ = k-
S 060 - L eSS
ﬁi s
1\: 0.40 =
E[é
B 0.20
0.00

I I I I I
0.00 20.00 40.00 60.00 80.00

AT
B2 AT R FATTR RIS B LA A7 AR T Rk UL
(Log-Rank %55, P =0.009)
Figure 2 Survival analysis showed the survival rate of patients with

low FATI expression was significantly lower than that of patients with
high FAT1 expression (Log-Rank test, P =0.009).

|7 FATIIRRGR A w5 2k 4 B ULAS TG PR DY 3% 19 P
[#1(%) ]

Table 7. Comparison of clinical factors between children with
high and low expression of FATI [case (%)]

WiH FAT(lnfEE?g;ﬁéﬂ FAT(1HTET§§J;$2J1 i P
5 0.274  0.601
Wk 26(68.42) 15( 75.00)
B/ 12(31.58) 5( 25.00)
AE 4370 0.037
<3% 16(42.11) 3( 15.00)
=34 22(57.89) 17( 85.00)
JifgeR BE AR 22(57.89) 3( 15.00) 9.482% 0.002
i 96 45 Ak 16(42.11) 5( 25.00) 1.660  0.198
M 5339 3.274% 0.070
MO 1 30(78.95) 20(100.00)
M1 ~4 3] 8(21.05) 0( 0.00)
T 0.454* 0.500
T1~2 7(18.42) 6( 30.00)
T3~ 414 31(81.58) 14( 70.00)

*adjusted X value, f% 1F x*{H.
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