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[ Abstract]  Objective We aimed to characterize the relationship between the expression of the Alu gene in a
model of human gastric cancer metastasis and the degree of gastric cancer metastasis in tissues and organs and establish a
molecular biological method for the early evaluation of gastric cancer metastasis. Methods Alu gene expression plasmids
were constructed from the genomic DNA of human gastric cancer cell lines SGC-7901, MKN45 and the normal gastric
mucosal cell line GES1. Alu gene expression in various concentration of gastric cancer cells SGC-7901, which was widely
mentioned as human gastric metastasis cell line, was measured by real-time PCR. The relationship between different Alu
expression of various concentration was measured by cycle threshold ( Ct) value to modelling the standard curve. A human

gastric cancer cell xenograft metastasis model was established by the subcutaneous inoculation of SGC-7901 and MKN45
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cells into nude mice. The expression of Alu in the resulting tumors in the mice (in the liver, spleen, lung, kidney, and
subcutaneous tissues) was then measured by real-time PCR, and a curve for the relationship between the expression of Alu
and the degree of tumor metastasis in each tissue was constructed. Subsequently, fresh tumor samples from patients with
gastric cancer were subcutaneously inoculated into nude mice to construct a xenograft model, and the relationships between
Alu expression in the tissues of the mice and the degree of tumor metastasis in the organs of nude mice was similarly
evaluated. Results The number of SGC-7901 cells negatively correlated with the cycle threshold (Ct) value for the Alu
gene (R*=0.9239). In the xenograft metastasis model, the expression of the Alu gene was higher in subcutaneous tumors
than that in lung and liver metastases, and the expression of the Alu gene in lung and liver metastases was higer than
normal nude mice. This was consistent with the result of histopathological examination. In the gastric cancer patient
xenograft model, if there was no visible metastasis in the organs of nude mice, the expression of Alu gene (Ct 17. 86) was
significantly higher( P < 0.05) than that of normal nude mice (Ct 22.18), and if there were metastatic lesions that were
visible through the naked eye, the expression of Alu (Ct 14.29) was very significantly higher than that of normal nude
mice (P < 0.01). Conclusions In a model of human gastric cancer metastasis, the expression of the Alu gene positively
correlates with the degree of metastasis, namely the higher expression of Alu, the more metastatic tumor cells were present
and the more obvious the metastatic foci were in each tissue.

[ Keywords] Real-time PCR; Alu gene; gastric cancer metastasis mouse model
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Table 1 Information of the primer sequences

GIE/E S IS5 -37) Bt EE (bp) B KRLEE (°C)
Primer names Primer sequences(5’-3") Product length(bp) Tm(°C)
F:ATTAGATGAGGTAGGATTGCTTC
Alu865 865 55
R:CCCTTGTGACTTGACTAAGAAAT
F:CATGGTGAAACCCCGTCTCTA
Alu 92 60

R:GCCTCAGCCTCCCGAGTAG
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Alu ZEFAY C 5 B4 (SCC-7901) MY E 41 Lt
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Bl 1 H4HRT Alu BF R
Note. M. DL2000 DNA Marker. 1. Genomic DNA of mouse. 2. SGC—
7901. 3. MKN45. 4. GES1. 5. Genomic DNA of gastric cancer tumors.
6. Negative control.
Figure 1 PCR amplification of Alu gene in the gastric

cancer cell lines
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Table 2 Alu gene expression in different concentration of Alu plasmids

JURLA B (ng/ L) 5 DLEL (ToglO copies/pl) Ct FH(H Ci 1 Ct2 Ci3
Concentration ( ng/ L) Copies(loglO copies/pL) Ct average value

50 17. 44 4.84 +0.10 4.88 4.92 4.73

10 16.74 6.53 = 0.05 6.49 6.53 6.58

2 16. 04 8.72 £ 0.02 8.71 8.71 8.75

0.4 15.35 10.97 + 0. 15 10.91 11. 14 10. 85

0.08 14. 65 13.20 + 0. 12 13.13 13.33 13.13

0.016 13.95 15.48 £ 0.03 15.47 15.51 15. 45

0. 0032 13.25 17.89 + 0.09 17. 86 17.83 17.99

BAPEXT HE Negative control / 26.08 + 0.26 25.80 26. 13 26.32




444

[ S EG B 2E 4 2021 4 8 A5 29 %55 4 ] Acta Lab Anim Sei Sin, August 2021, Vol. 29, No. 4

BT BT S 60 i geg A, AR T B 4 AR BT
JF i A e e A% & (&l 4 MKN45 Fl SGC—7901
IR ZH AL ) o FHI RARAS A5 fif 1 i TR
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(Bl 4 25 BARVZE A7 D) /T U it 0 20 2rb A B
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JeA A LA T4 5 RE S B B, A5 6 1 IR DO RRIE .
PREE LI R AR R AL 2 B0 B B L 5 D R
JPAFE T AR 554

HE— A K I 8 40 i (SGC-7901 Fl MKN45)
P CDX AR RY B Mg it 5 B B g 4 2R
AN Alu BRI 3R | TE 5 A HE A g i B BLVE S B
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Ct value

y=-4.8327x+12.012
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Figure 3 Standard curve of Alu in SGC-7901
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WA 15 0 N SRR RS AR AR B I L
KB T R 2O Alu JE R B9 26k, 45 58
(25 K6) :SGC-7901 A HH B & AEAEM (Ct
B 11.85); C61262 A 5% £ 2 A EFENF (Ct {H
13. 88) Filfiili (Ct {H 14.28) ;C26284 #HH: R T8 & A=
TERi(Ct {H 15.74) ; C72448 #H 5457 T % & 1 78 I
(Ct{H 13.02) FI'E (Ct {H 13.69) , X 5 H L F46 #r
FIE UL S e B Mg 2 7% 32 88 A 7E T R0 it 3 445
SRARFT
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Table 3 Expression of Alu in different concentrations of SGC-7901

23] Groups SGC-7901( %) 1.929( %) Ct FH{H Ct average value Ct1 Ct 2 Ct3
0 0 100 21.46 = 0.01 21.45 21.47 21.45
1 10 90 12.45 + 0.07 12.53 12.43 12. 40
2 20 80 10.67 + 0.22 10. 55 10.93 10. 54
3 30 70 10.12 + 0.26 10. 41 10. 04 9.90
4 40 60 9.92 + 0.06 9.97 9.93 9.85
5 50 50 9.69 = 0.25 9.73 9.91 9.42
6 60 40 8.88 = 0.14 8.94 8.72 8.99
7 70 30 8.36 + 0.09 8.39 8.26 8.43
8 80 20 8.18 £ 0.03 8.21 8.16 8.17
9 90 10 7.61 = 0.10 7.59 7.72 7.52
10 100 0 7.66 = 0.09 7.60 7.76 7.62
R4 AFE/PMEIEA Alu ZEH ) RE
Table 4 Expression of Alu gene in different mice organs
TSR B JF i Jifi =} B M
Tumor-bearing mice Liver Spleen Lung Kidney Subcutaneous tumor
PREL Nude mice 22.89 = 0.03 21.31 £0.23 21.80 = 0. 08 22.16 = 0. 10 /
7901 fafJ&/INER 7901 tumor-bearing mice 16.57 + 0. 08 17.86 = 0.28 13.88 + 0.03 17.93 £ 0.09 9.92 £ 1.30
MKN45 farffi /N MKN45 tumor-bearing mice  13.21 = 0. 05 19.06 + 0.08 16.61 = 0.05 19.41 £ 0. 06 7.21 = 0.07
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MKN45

SGC-7901

C26284
ERETEIN
C72448 gastric
cancer patient

C72448
B A
C72448 gastric
cancer patient

C61262
ERT PN
C61262 gastric
cancer patient

T BA RN N B RIEES, A e R B 40 HE S (45

ik

Tumor

4 B/ RIS IE S MR EGH

Note. Left side of each group is the metastatic tumor morphology, right side is the HE staining result of metastatic organ tissue.

Figure 4 Morphology and tissue structure of metastatic tumor
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Figure 5 Expression of Alu gene in different sources tissues
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R5 HEEE/DRAREA Alu 2R

Table 5 Expression of Alu gene in gastric cancer metastatic mice organs

TR P I i B AT
Tumor-bearing mice Liver Spleen Lung Kidney Subcutaneous tumor
L
H‘ﬁ 22.11 £ 0.03 21.95 +0.23 21.94 + 0.08 21.76 £ 0. 10 /
Nude mice
TN
701 WE/J.\LR . 18. 84 + 0.09 20.35 £ 0. 12 11.85 + 0. 19 15.72 £ 0.30 /
7901 tumor-bearing mice
Jea 5§
€61262 ﬁ‘/;/]'\ﬁ . 13.88 + 0.01 17.65 + 0. 17 14.28 + 0. 46 18.68 + 0. 06 6.17 £ 0.46
C61262 tumor-bearing mice
T JRd 55
(26284 {WE/J.\L% . 15.74 £ 0.03 15.17 = 0.21 13.41 £ 0. 17 16.52 = 0. 12 8.26 £ 0.24
(€26284 tumor-bearing mice
o Jea 5§
C72448 fif 0/ B 13.02 + 0. 09 20.25 + 0.28 16.08 + 0. 14 13.69 + 0.20 8.41 + 0.21

(C72448 tumor-bearing mice

B # K, Nude mice
w—ppe 7901/NER, 7901 mice
e C61262/NR. C61262 mice
s C26284/NRR. C26284 mice
- (C72448/NRR, C72448 mice
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154

CHi
Ct value
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5 T T T T T
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B6 AFBEAEBEINRAL P A Alu BRI
Figure 6 Expression of Alu gene in gastric cancer

metastatic mice organs
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Figure 7 Expression of Alu gene in different metastasis tissues
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