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Abstract:  3D4/21 cells were transfected withHA-tagged PKM2-overexpression plasmid, and the co-immunoprecipi-
tation ( Co-IP) and liquid chromatography-mass spectrometry ( LC-MS/MS) technique were used to identify and analyze the

interaction protein of porcine PKM2 gene in porcine alveolar macrophages 3D4/21 during Mycoplasma pneumoniae infection.

Gene ontology (GO) and Kyoto Encyclopedia of Genes
Wr#E B #:2019-03-12
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SRR B (PZCZ201733) 5 13548 4l B} 2 B Je A RE

and Genomes ( KEGG ) pathway annotations were

performed on these interaction proteins. The results showed

Wl 4 L[ ZX(15)4002 ] that PKM2 was up-regulated at mRNA and protein levels
EERI N O (1983-) 55 1AL AP HE A 188, BIRF ST 5, after Mycoplasma pneumoniae infection in 3D4/21, and its
HIERPURE R, (E-mail) zhao_weimin1983@ aliyun.com expression level was dose and time-dependent. A total of

BWAEE : J7 B, (E-mail) (xmw2000@ 163.com 72 proteins were identified in the IP and IgG groups in the
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co-immunoprecipitation reaction. The number of proteins identified in the above two groups was 60 and 19, respectively,

and seven proteins were identified in both groups. GO analysis for biological processes showed that the interaction proteins of

IP group were mainly involved in NAD metabolism process, NADH metabolism process, myofibril assembly, NADH regen-

eration and glucose catabolic process to pyruvate, most of which were related to energy metabolism. The KEGG pathway re-

sults indicated that the interacting proteins were involved in pathogenic Escherichia coli infection, legionellosis, glycolysis/

gluconeogenesis, pyruvate metabolism, and central carbon metabolism in cancer, which were related to bacteria infection

and energy metabolism.
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ing buffer Fl BCA & & f& 171 & T TaKaRa 24
7] ,PKM2 HA HiAWF Abcam A H , TN R R
HER & T Omega 24 B, DNA 24k [l Wit 57 &
(DNA Clean & Concentrator) ] F Zymo Research 2
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XURRIZe R HA bR PiiASE 25 G 00 i, RHA B 5L
5 PKM2 5115 HA B8 FESE linker,
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Table 1 Primer sequence information

PKM2-F GGGCCATAATCGTCCTCACC 60 164
PKM2-R CTCCTGCACTGGGTCCTTAC

HPRTI-F CCCAGCGTCGTGATTAGTGA 60 191
HPRTI-R TTGAGCACACAGAGGGCTAC

PCR ¥ 14 J5 , TR AR MEE i Ml PCR 9738 7740,
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Western blot & DL S FR YL 3852
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plus FUIEGESE R Proteinpilot #4: WP R T804 122 46
RN, SHLF 2,
%2 Proteinpilot B TS
Table 2 Search parameters for Proteinpilot
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Type of search

Identification
Enzyme

Cys Alkylation

Trypsin

lodoacetamide

Instrument Triple TOF 5600

Bias Correction TRUE

Background Correction TRUE

1D focus Biological modifications

Search Effort Thorough ID

Unrestricted

NCBI.GCF_Sus_scrofa_protein.fasta

Protein Mass

Database




1384 o9 &b 2 W

2019 4F % 35 % e M
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1B) . A T4 PKM2 ¥ 3D4/21 4 g 32 Jiti 4 37 Ji
DA TR F A ] B T ) 2 3R 155 L, Il ¢ 32 J5 44 (100
MOI) /& 4L 3D4/21 AL J5 0 h 6 h Fl 24 h, il

PKM2 7 mRNA 7K~F-F8E H K i ki o,
K 1C B~ , 5XTIRZHAH H PKM2 mRNA ik /KRl

25 IR BT[] F8) 85 10 T ik 2B G = (P<0.01) , S5 %R
AL, PKM2 5 1 35 K76 B 6 h 3 = A
Y, AEIEYY 24 h R R (F1D)

ok

PKM2 mRNAMI X #ik5 &

0 6 24
AL (h)

A PKM2 $:H mRNA A [6] 37 JEAR LR 2 T 193634 B PKM2 B FHAEAS R SRR YL 7 8 F B35 5 C . PKM2 R mRNA 78 57 JF Ak gy
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B 1 PKM2 ERTE 3D4/21 MAZ IR T REBREHFRIE
Fig.1 The expression of PKM2 gene in 3D4/21 cell infected by Mycoplasma hyopneumoniae

2.2 pcDNA3.1-PKM2-HA EAFRHHEE
pcDNA3.1-PKM2-HA 41 JFk 220 BamH 1
EcoR 1 XEFIJG , VIH T 25 5.4 kb Y pcDNA3. 1 &
25 1.6 kb ) PKM2-HA %45 (B 2) , K & 5
IAHTT
2.3 PKM2-HA 7£ 3D4/21 ¢Bifch gyt Rk 46
I RS B peDNA3.1-PKM2-HA 5 peDNA3.
1 22 B L L 3D4/21 40 36 h )5, 1B it West-
e blot FillFRZE & 1 HA, 458 (K 3) R, i
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filG A
4,
2.4 PKM2-HA EAREZLITIEIEIE

XF 1P Fl 1gG 21 fe 28 31 T 3E VeI T R 19 3 (1
#H4T PKM2-HA R 1) Western blot #:U, DL 36 IF 25
H R ILE H 2 & A PKM2-HA &, [AlI #E47 In-
put XFRE . 255 (K 4) BIn, 1gC A% A %% 3
PKM2-HA % A, 1P 41 % & # T PKM2-HA & H.,
Input & 4= 20 M 2% W, 4 2 B T PKM2-HA &
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M:1 kb DNA ladder;1: pcDNA3.1-PKM2-HA SRR 2, pcDNA3.1-
PKM2-HA R BamH 1 F1 EcoR 1 XY,
& 2 pcDNA3.1-PKM2-HA R HIEEYIEE
Fig.2 Identification of pcDNA3.1-PKM2-HA plasmid by en-

zyme digestion

xR

- - 4

GAPDH h W%,
B3 PKM2-HA 7£ 3D4/21 SR RS RiXE T
Fig.3 Detection of PKM2-HA overexpression in the 3D4/21 cell

M IgG 1P Input

M 75 1 marker; IgG ; BFIPE XS B8 1P . H A9 & P ; Input ; FHAEXT

i

E 4 PKM2-HA &R M &ELITEEIE

Fig.4  Validation of co-immunoprecipitation ( Co-IP ) for
PKM2-HA protein
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SE B MK BRI 3 423 F 58,
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1 unique IKBZRT, 1P 5 1gG A% 3 72 4>
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Fig.5 Comparison of silver staining gel graphs of Co-IP pro-
tein between IP and IgG groups

FE T, IP A 1gG 2H %58 B 3 1 BT840 o 60 N
19, Ho 7 AN BT 2 Ah R S 5], 1P 5 16
AT S5 SR B 53 F12(1816) o 7E TP AR
i A5 2 A Ik B 3 i 2 H unused ProtScore @I{Efﬁ
w5, 1P 5 1gG HEE R TA HEARE D

1P

1gG

6 IP5IgG BEENERRBENFTEE
Fig.6 Venn diagram of protein number identified in IP and

IgG groups

2.6 PKM2 EERBRS5H GO 217

TR PKM2 () BAE S BT AR jJﬁE,
Xt IP LA 19 53 NEE BT T GO b, GO 73
B A3 45 A= Wy 1 #2 ( Biological process ) | 4 ffd 2H 43
(Cellular component ) 143 I fi£ ( Molecular func-
tion) . FIRE/RXEFIEEAT LS5 T 4 4
GO term(P<0.05) , Herh A=Wyt & 22 4~ (B 7) , 4
a2y 16 A~ (1E 8) 7 FHIfE 6 I~ (1819) . LW
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Table 3 Information of proteins identified in IP and IgG groups

am Gmens L AR ‘é“l‘fg‘;‘* Peptide l‘f:;gg‘; 151 Cmank A ‘g“lf‘;‘e)d Peptide [‘f:;gg‘;
IP 2 XP_005674537.3 ACTBL2 2.00 17 5 XP_005668163.1 VIM 45.24 27 27
XP_003122400.2 TUBB4B 2.00 6 1 XP_020922659.1 LOCI110255312 18.00 13 7
XP_005668054.2 LADI 2.00 1 1 XP_020945361.1 SYNCRIP 4.00 2 2
XP_005654459.1 EEFIAI 2.03 1 1 XP_020926752.1 PCBP3 2.00 1 1
XP_020943882.1 SPTBN1 2.06 1 1 XP_020939991.1 HNRNPH1 2.00 1 1
NP_001230836.1 HSPAS 6.57 5 4 NP_001026958.1 RABIIA 2.00 1 1
XP_003128181.1 RPS5 2.00 1 1 NP_001193288.1 GAPDH 4.00 2 2
XP_020918037.1 LOCI100515788 2.00 1 1 XP_020955511.1 LOCI100525821 4.00 2 2
XP_013849361.2 SPTANI 2.02 1 1 NP_001153087.1 KRT8 34.22 18 14
XP_020947258.1 LOCI00127131 9.04 5 5 XP_001929104.1 PKM?2 233.40 130 130
XP_005652636.3 KRTI8 15.40 10 8 NP_001005208.1 ALB 8.65 4 4
NP_001157121.1 TRIM21 2.01 1 1 XP_020944105.1 LMNA 4.00 2 2
XP_005671033.1 ACTAI 4.00 23 2 XP_020951792.1 MRLC2 2.00 1 1
XP_020953965.1 MFGES 2.05 1 1 XP_020946040.1 PLEC 27.27 13 13
NP_001038077.1 TUBB 12.15 6 1 NP_001231082.1 MDH?2 2.00 1 1
XP_020938897.1 vCcpP 2.00 1 1 XP_020947197.1 MYH9 46.49 23 21
XP_020957928.1 RPS3 2.00 1 1 XP_020924489.1 HSPAS 26.35 14 13
XP_003357976.1 ACTG1 4.00 41 2 IeG 4 XP_020955505.1 LOCI100512420 1.55 1 1
XP_020922794.1 PHB 4.00 2 2 XP_020927845.1 ACTA2 2.00 4 1
NP_001241645.1 HSP60 4.00 2 2 XP_020947350.1 LOC733618 2.04 4 2
XP_020929677.1 UBC 2.00 1 1 XP_020920167.1 PKP1 2.00 1 1
XP_020942084.1 MVP 2.00 1 1 XP_020922661.1 LOCI110255272 6.50 7 5
XP_020944416.1 YWHAZ 2.00 1 1 XP_005656114.2 LOCI100620900 2.00 1 1
NP_001007519.1 HSPBI 4.00 2 2 NP_999488.1 JUP 2.21 1 1
XP_020927834.1 VDAC2 2.03 1 1 XP_020947339.1 KRT80 1.85 1 1
XP_020934641.1 HNRNPA2BI 2.00 1 1 XP_020947911.1 LDHB 2.00 1 1
XP_003483583.1 PGAM1 2.01 1 1 XP_005668164.1 VIM 2.00 1 1
NP_001172071.1 ATPSFIA 4.10 2 2 XP_003126216.4 LOCI100525745 2.69 3 1
XP_020955499.1 LOCI110261668 4.00 2 2 XP_003128216.2 DSP 3.50 3 3
XP_020923522.1 MYHI0 2.00 3 1 IP+IgG XP_020941706.1 ACTB 72.44 41 2
XP_005661752.1 HSPA9 10.02 5 5 XP_003126221.1 KRTS 10.15 9 5
XP_003131485.1 KRTI9 34.12 17 12 XP_003481635.2 KRTI 20.55 13 11
XP_020946771.1 MYL6 4.00 2 2 XP_020934123.1 LOC100302368 18.36 10 10
NP_001230485.1 PHB2 2.10 1 1 XP_013848366.1 ANXA2 4.01 2 2
XP_001929445.4 ATP5B 10.00 5 5 XP_005668904.1 KRTI0 10.36 10 7
XP_020937318.1 LDHA 2.00 1 1 NP_001092053.1 KRT2 10.00 5 5

PR R HE R, AR R T S A a0l a2 GO
0019674 NAD metabolic process ( NAD i1 #2) |
G0:0006734 NADH metabolic process( NADH X1
) . GO:0030239 myofibril assembly ( JJL J5t £F 4 41
) .G0:0006735 NADH regeneration ( NADH F4:)

F1 GO ;0061718 glucose catabolic process to pyruvate
(ARG N BRI A ) |, AT LA HHXRT 5 A9
iR P2 RER o5 RE R AR O 4L 2 2y i 5 A
2y B J GO 0043209 myelin sheath ( #5#5) . GO
0030864 cortical actin cytoskeleton ( JZ 5t /L 51 &5 41
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Fig.7 The interaction protein of PKM?2 in participating in biological processes
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Fig.8 The interaction protein of PKM2 in participating in cellular component
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Fig.9 The interaction protein of PKM2 in participating in mo-

lecular function

H@’%’jﬁé) . GO 1904813 ficolin-1-rich granule lumen
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