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Research on the construction of metabolizing enzyme PGKI1 succinylation modification
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Abstract: Objective  To achieve overexpression of phosphoglycerate
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kinase I (PGK1) in HEK - 293T cells and screen the key site of its succinylation through constructing PGKI
GEPIA2 database

was used to analyze the expression of PGK1 mRNA in normal breast tissue (291 cases) and breast cancer tissue (135

overexpression vector (PGK1 — WT) and four lysine site succinylation mutation vectors. Methods

cases) and the relationship between PGK1 expression level and the overall survival rate of breast cancer patients.
Protein modification proteomics was used to detect the levels of protein succinylation in four triple negative breast cancer
(TNBC) cell lines (MDA — MB —436, MDA - MB -468 , MDA — MB - 231,BT —549) and normal breast epithelial
cells (MCF — 10A) ; the succinylated positive and negative mutation vectors of K11,K131,K323,K361 were contructed
with point mutation kit. The experiment was divided into NC,shPGK1 —496,shPGK1 —220,PGK1 - WT groups and
positive and negative mutant groups of K11,K131,K323 and K361. Real — time fluorescence quantitative polymerase
chain reaction was used to detect the level of expression of PGK1 mRNA in NC,shPGK1 -496 and shPGK1 - 220
groups. The expression levels of PGK1 proteins in NC,shPGK1 - 496 and shPGK1 - 220 groups, and the expression
levels of Flag proteins in NC, PGK1 — WT and four sites in positive and negative mutant groups were detected by
Western blot. The key site of PGK1 succinylation was detected by co — immunoprecipitation. Results Compared with
normal breast tissues,the level of PGK1 mRNA was highly expressed in breast cancer tissue,and the survival time of
breast cancer patients with high PGK1 expression was shorter. Four lysine sites of PGK1 in TNBC cells were
hypersuccinylated. The relative expression levels of PGK1 mRNA in NC,shPGK1 —496 and shPGK1 —220 groups were
1.03+£0.23,0.15 £0.11 and 1.42 £ 0.69, respectively; the relative expression levels of PGK1 protein were
1.08 £0.05,0.49 £0. 05 and 1. 28 =0. 01 respectively; compared with NC group,the above indexes in shPGK1 —496
group were statistically different (all P <0.01). The relative expression levels of Flag protein in NC group ,PGK1 - WT
group and positive and negative mutant groups of K11, K131, K323 site were 0, 3.43 + 0.09, 3.28 = 0. 10,
2.28£0.11,3.03 £0.03,2.79 £0.11,3.29 £0.09 and 2. 98 +0. 04, respectively; compared with the NC group,
PGK1 — WT group and the positive and negative mutant groups of K11,K131 and K323 had statistical differences (all
P <0.01). The relative expression levels of Flag protein in NC group, PGKI — WT group and K361 positive and
negative mutant group were 0,2.58 +£0.11,3.04 +0.02 and 4. 04 0. 10, respectively; compared with NC group,
PGK1 = WT group and K361 positive and negative mutant group had statistical significance (all P <0.01). The levels
of lysine succinylation in IgG group,PGK1 — WT group and negative mutant groups of K11 ,K131,K323 K361 were O,
1.53+£0.12,1.30 £0.18,1.29 £0.09,1.23 +0.03 and 0.89 + 0. 16, respectively; compared with PGK1 — WT
group, the negativ mutant group of K361 had statistical significance (P <0.01). Conclusion The four lysine sites of
PGK1 in TNBC cells are highly succinylated ,and K361 site is critical to their succinylation.

Key words ; phosphoglycerate kinase 1; succinylation; mutant; post — translational modification
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Figure 1  Expression of phosphoglycerate kinase 1 ( PGK1 )in tri-
ple — negative breast cancer (TNBC) and its relationship with
prognosis

BRCA ;Breast cancer susceptibility gene; A; GEPIA2 database was used to
analyze the mRNA level of PGK1 in TNBC; B:GEPIA2 database was used
to analyze the relationship between PGKI and overall survival of TNBC

breast cancer patients.

K1 AR AMEIUIE A PCKL BEIATEAL O L SAE M ACF A A (2 + 5)

Table 1 Detection of succinylation sites and modification levels of PGK1 in four strains of triple negative breast cancer cells(x +s)

Relative PGK1 of amino acid position succinylation levels ratio (fold change=1.5)

Cell line type n

Kil Ki31 K323 K361
MDA - MB - 231 9 1.48 0. 18 1.62 £0. 15 1.69 0. 17 1.76 0. 04
MDA - MB -436 9 4.62 +0.59 4.23+0.31 4.18 0. 46 5.29 £0.59
MDA - MB - 468 9 3.03 £0. 66 3.33 £0.51 2.97 +0. 44 5.01 =0. 17
BT - 549 9 2.71 +0.32 2.39 £0.51 2.46 £0.50 3.66 £0. 40
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Protein succinylation levels in four TNBC cell lines
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1) Flag £ [ AH X 3 3k K 40 5 7 0.2.58 0. 11,
3.04 £0. 021 4. 04 +0. 10,PGK1 — WT 41 }% K361 I .
T RAARA S5 NC 4L 8, RS 4 2 R W E S
TR (¥ P <0.01) , WK 5C,

6

1,000 bp

c D

GGACXECTGG — PGK1-WT

GGACEIXECTGG — PGKI1-K11E

GGACIMXECTGG — PGK1-WT

GGACGIXE@ITGG — PGK1-K11R

G H
AGCAAGI¥XET — PGK1-WT

AGCAAGEINET — PGK1-K323E

AGCAAGIVXETA — PGK1-WT

AGCAAGIXEINTA — PGK1-K323R

& 4
Figure 4

7000bp 5000
000 b op

A
A 4
&
Q%Yv
\\ \9« \"') Q@'
& o & v
&L LY
2000 bp
1254 bp
1 000 bp
A
\&
S
B
\od
9%
1.0%10* bp
6 654 bp
7000 bp
© 1 2 3 4 5 6 7
7000 bp pcDNA3.0
(5400 bp)
PGK1
1000 bp (1254 bp)
1: DL10000-DNA marker
2-7: Connect product
D

ATGTCGCTTTCTAACAAGCTGACGCT—(NM_000291.4)

LCEETTEEEE T

ATGTCGCTTTCTAACAAGCTGACGCT—PGK1-pcDNA3.0

3 PGK1 - WT kRt it M 4 e

Figure 3  PGK1 — WT expression vector construction and charac-
terization

A; Agarose gel electrophoresis was used to detect the position of PGK1 poly-
merase chain reaction ( PCR) product; B: Agarose gel electrophoresis was
used to detect the position of PGK1 — WT product; C:Agarose gel electro-
phoresis was used to detect the position of PGK1 — WT double enzyme cleav-

age product; D:Sequencing results of PGK1 — WT product.

PCDNA3.0(5 400 bp)

PGK 1(1 200 bp)

AAGGGE¥XEGGA — PGK1-WT

FECEE L

AAGGGEINEGGA— PGK1-KI131E

AGGGIWNEIGGAAA — PGK1-WT

FEVEE T

AGGGIXE[EGGAAA — PGK1-K131R

INNAGCCAC — PGK1-WT E¥NAGCCAC — PGK1-WT

LLELLT | 1T

[EENAGCCAC — PGK1-K361E EXEGCCAC — PGK1-K361R

K11 K131 K323 K361 v s BRHAME AL 1E [ |G i 578 ok by e L 2 i

Construction and characterization of succinylated positive and negative mutant plasmids at K11,K131,K323 and K361 loci

A: Agarose gel electrophoresis was used to detect the position of WT and the four loci mutant plasmids; B: Agarose gel electrophoresis was used to detect the po-

sition of the four loci mutant plasmids after double enzyme digestion of the products; C,E,G,I:Lysine at position KI11,K131,K323 K361 of PGK1 was mutated

to glutamic acid to mimic succinimidylation modification, respectively; D,F H,J:Lysine at position K11,K131,K323 K361 of PGK1 was mutated to arginine

without succinimidylation modification , respectively.



1234

v T R 25 PR gk R

Al M9 2025 4E 5 3 (AR 431 1))

A B
R
() N LE NS
S 3\ & NN S N Y
g,v g’,\l \S '\‘%.> '\g '\g \‘,%> \Q \Q
o & § R i AP S S
~ § §F TELITLLLESL
PGK1 | M- o | Flag -—\
B-actin | N S—— | B-actin -..--.-|

o & & 2 [ |
Flag\‘El |-—-—— Flag

Input
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Figure 5

Transfection efficiency of positive and negative mutants of PGK1 — WT and four loci transiently transfected into HEK - 293T

cells by Western blot and succinylation levels of the four negative mutants by co — immunoprecipitation
A : Detection of the effect of knockdown of PGK1 in HEK —293T cells by Western blot; B:Detection of the transfection efficiency of PGK1 — WT,K11E,K11R,
K131E,K131R,K323E,K323R transiently transfected into HEK —=293T cells by Western blot; C:Detection of transfection efficiency of PGK1 — WT,K361E

and K361R transiently transfected into HEK —293T cells by Western blot; D:Succinylation levels in four site — negative mutants by co — immunoprecipitation

assay.
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