
S-1

Supporting Information
Supplemental Materials and Methods

Materials

2-AG, AEA, AA and AA-d8 were purchased from Cayman Chemicals. E. coli LPS

(O55:B5), BNPP and p-NPA were purchased from Sigma Chemicals (USA). LPS was

dissolved in a vehicle of DMEM/high-glucose medium or 0.9% sodium chloride

solution, BNPP was dissolved in 0.9% sodium chloride solution, and p-NPA was

dissolved in ddH2O. All solutions and reagents used for tissue extraction and

LC-MS/MS analysis were of MS grade and purchased from Thermo-Fisher Scientific.

Enzymatic Assays for para-nitrophenylacetate (p-NPA)

Recombinant PLE1 and PLE6, with the highest expression abundance in Large

White pigs and Tongcheng pigs, respectively(1), were expressed with molecular

chaperones pGro7 in E. coli Origami (DE3) and purified with a His-tag as described

in a previous publication(2). Pig liver S9 fractions were harvested and stored in our

laboratory(1). The protein concentrations were determined by a BCA Protein Assay

Kit (Pierce) according to the manufacturer’s protocol. Hydrolytic activities of purified

PLEs and liver S9 fractions were spectrophotometrically determined as described in a

previous paper(3). Substrate p-NPA (200 μM) was prepared in 990 μl of reaction

buffer Tris-HCl (50 mM, pH 7.4) and then mixed with purified PLE1, PLE6 (10 μg)

or liver S9 fractions (100 μg). Then, the rate of formation of parp-nitrophenol (p-NP)

was monitored continuously at 410 nm by spectrometers.

The inhibition of BNPP for PLEs was also performed with p-NPA. Purified PLEs
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(10 μg), tissue S9 fractions (100 μg) or cell homogenates of PAMs/PHCs (20 μg) were

prepared in Tris-HCl buffer (50 mM, pH 7.4) along with BNPP (100 μM) in a total

volume of 100 μL. After preincubation for 10 min at 37 °C, the reactions were

initiated by the addition of p-NPA (200 μM). Then, the rate of formation of p-NP was

monitored continuously at 410 nm by spectrometers.

Cytotoxicity Assay

Cells (293T) were cultured in 96-well plates at a density of 10,000 cells/well. After

incubation for 12 h, the medium was replaced with reduced serum medium (1%)

containing BNPP at various concentrations (0.1-1000 µM), and the treatment lasted

for 36 h. CCK-8 reagent of 10 µL (Dojindo, Japan) was then added to each well. The

optical density was determined at 450 nm after 2 h incubation at 37 °C, and the final

optical density values were expressed by subtracting the background reading (no

seeded cells). The cell viability was expressed as the percentage of cells incubated

without BNPP.
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Supplemental Figure 1

Fig. S1 Detection of the expression levels and hydrolytic activities of purified

PLEs and pig liver S9 fractions. (A, B) The purity of His-tag-purified recombinant

PLE1 and PLE6 was analyzed with SDS-PAGE. Lanes 1-7 represent the elution

buffer with different concentrations. (C) Western blot detected the purified PLE1 (5

μg), PLE6 (10 μg) and liver S9 fractions (50 μg). (D) The structure of p-NPA. (E)

Hydrolytic activities. Substrate p-NPA (200 μM) was prepared in 990 μl of reaction

buffer Tris-HCl (50 mM, pH 7.4) and then mixed with purified PLEs (10 μg) or liver

S9 fractions (100 μg). Hydrolytic activities were spectrophotometrically determined.

Data in Fig. S1E are presented as the mean ± SEM of 3 independent experiments.
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Supplemental Figure 2

Fig. S2 Effect of BNPP on the hydrolytic activities of PLEs for p-NPA and cell

viability. (A) BNPP inhibited the hydrolytic activities of recombinant PLE1 and

PLE6 for p-NPA. (B) Hydrolysis activities of liver S9 for 2-AG and AEA. (C) The

effect of BNPP (0.1-1000 µM) on cell viability. Cells (293T) were cultured in 96-well

plates at a density of 10,000 cells/well. After an additional 12 h incubation, cells were

treated with BNPP at various concentrations (0.1-1000 µM) for 36 h. Cell viability

was determined with a CCK-8 assay as described in the “Supplemental Materials and

Methods”. The cell viability was expressed as the percentage of cells incubated

without BNPP. The data in Fig. S2 are presented as the mean ± SEM of 3 independent

experiments. Statistical significance was considered at values of P < 0.05 and

indicated by an asterisk (* P < 0.05; ** P < 0.01; *** P < 0.001).
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Supplemental Figure 3

Fig. S3 Detection of the PLE level and hydrolytic activity for 2-AG in PAMs and

PHCs. (A, B) Morphological analysis of PAMs (A) and PHCs (B) cultured for 12 h.

(C) The expression levels of PLEs in PHCs and PAMs were detected by western blot.

(D, E) The contribution percentage of PLEs for 2-AG hydrolysis in PAM (D) and

PHC (E) homogenates, respectively. PAMs and PHCs were cultured for 24 h, and the

cell lysates were collected. 2-AG (200 µM) was prepared in Tris-HCl buffer (50 mM,

pH 7.4) in a total volume of 100 µL, and reactions were initiated by the addition of

PAM or PHC homogenates (20 µg). Alternatively, PAM/PHC homogenates (20 µg)

were added to Tris-HCl buffer along with BNPP (100 µM). After preincubation for 10
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min at 37 °C, reactions were initiated by the addition of 2-AG (200 µM). After further

incubation, all these reactions were terminated, and the free AA was detected with

LC-MS/MS. Data in Fig. S3 D and E are presented as the mean ± SEM of 3

independent experiments. Statistical significance was considered at values of P < 0.05

and indicated by an asterisk (* P < 0.05; ** P < 0.01; *** P < 0.001).
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Supplemental Figure 4

Figure S4 Detection the proinflammatory cytokines and PLEs in coculture model

of PAM and PLE-transfected 293T cells. (A, B) Effect of corresponding siRNA on

the the expression of PLE1 (A) and PLE6 (B) in PLE-transfected 293T cells. (C, D)

Detection the proflammatory cytokines in coculture model of PAM and

PLE-transfected 293T cells with RT-qPCR. PLE-transfected 293T cells were

transfected siRNAs targeting PLEs for 24 h and then treated with 1 μg/ml LPS for 6 h.

The total RNA or cells lysates were collected for RT-qPCR and western blot analysis,

respectively. The data in Fig. S5 are presented as the mean ± SEM of 3 independent

experiments. Statistical significance was considered at values of P < 0.05 and

indicated by an asterisk (* P < 0.05; ** P < 0.01; *** P < 0.001).
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Supplemental Figure 5

Figure S5 Detection of pro-inflammatory factors in co-culture model of PAM and

PHC with protein chip. (A) Double-layered co-culture model diagram of PAM and

PHC. (B, C, D, E) Detection of IL-1β (B), IL-6 (C), TNF-α (D) and IL-12p40p70 (E)

in co-culture supernatants with protein chip. PAM and PHC were co-cultured for 24 h,

including LPS, 2-AG, BNPP, and the culture supernatants were harvested and

detected by protein chip. The data in Fig. S6 are presented as the mean ± SEM of 3

independent experiments. Statistical significance was considered at values of P < 0.05

and indicated by an asterisk (* P < 0.05; ** P < 0.01; *** P < 0.001).
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Supplemental Figure 6

Figure S6 The sequence alignment analysis between PLE6, hCE1 and PLE1 by

DNAMAN. The protein accession numbers are, hCE1: NP_001020366, PLE6:

AQT33900.1, PLE1: NP_999411.
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MWL RAF I L AT L S AS AAWAGHP S S P P VVDT VHGKVL GKF VS L E GF AQP VAI
MWL L P L VL T S L AS S AT WAGQP AS P P VVDT AQGRVL GKYVS L E GL AQP VAV
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Consensus
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Consensus

L F T NRKE NI P L KL S E DCL YL NI YT P ADL T KKNRL P VMVWI HGGGL MVGAA
L F T NRKE RL I P E F S E DCL YL NI YT P ADL T KRGRL P VMVWI HGGGL VVGGA
L F T NGKE RL T L E F S E DCL YL NI YT P ADL T KRGRL P VMVWI HGGGL VL GGA
l f t n k e s e d c l y l n i y t p a d l t k r l p v mv wi h g g g l g a

   200hCE1
   200PLE6
   200PLE1

Consensus

S T YDGL AL AAHE NVVVVT I QYRL GI WGF F S T GDE HS RGNWGHL DQVAAL R
S T YDGL AL AAHE NVVVVAI QYRL GI WGF F S T GDE HS RGNWGHL DQVAAL H
P MYDGVVL AAHE NVVVVAI QYRL GI WGF F S T GDE HS RGNWGHL DQVAAL H

y d g l a a h e n v v v v i q y r l g i wg f f s t g d e h s r g n wg h l d q v a a l

   250hCE1
   250PLE6
   250PLE1

Consensus

WVQDNI AS F GGNP GS VT I F GE S AGGE S VS VL VL S P L AKNL F HRAI S E S GV
WVQE NI ANF GGDP GS VT I F GE S AGGE S VS VL VL S P L AKNL F HRAI S E S GV
WVQE NI ANF GGDP GS VT I F GE S AGGE S VS VL VL S P L AKNL F HRAI S E S GV
wv q n i a f g g p g s v t i f g e s a g g e s v s v l v l s p l a k n l f h r a i s e s g v

   300hCE1
   299PLE6
   299PLE1

Consensus

AL T S VL VKKGDVKP L AE QI AI T AGCKT T T S AVMVHCL RQKT E E E L L E T T L
AF T AGL VRK. DMKAAAKQI AVL AGCKT T T S AVF VHCL RQKS E DE L L DL T L
AL T VAL VRK. DMKAAAKQI AVL AGCKT T T S AVF VHCL RQKS E DE L L DL T L
a t l v k d k a q i a a g c k t t t s a v v h c l r q k e e l l t l

   350hCE1
   349PLE6
   349PLE1

Consensus

KMKF L S L DL QGDP RE S QP L L GT VI DGML L L KT P E E L QAE RNF HT VP YMVG
KMKF F AL DL HGDP RE S HP F L T T VVDGVL L P KMP E E I L AE KDF NT VP YI VG
KMKF L T L DF HGDQRE S HP F L P T VVDGVL L P KMP E E I L AE KDF NT VP YI VG
k mk f l d g d r e s p l t v d g l l k p e e a e f t v p y v g

   400hCE1
   398PLE6
   398PLE1

Consensus

I NKQE F GWL I P MQL MS YP L S E GQL DQKT AMS L L WKS YP L VCI AKE L I P E A
I NKQE F GWL L P T . MMGF P L S E GKL DQKT AT S L L WKS YP I ANI P E E L T P VA
I NKQE F GWL L P T . MMGF P L S E GKL DQKT AT S L L WKS YP I ANI P E E L T P VA
i n k q e f g wl p m p l s e g l d q k t a s l l wk s y p i e l p a

   450hCE1
   448PLE6
   448PLE1

Consensus

T E KYL GGT DDT VKKKDL F L DL I ADVMF GVP S VI VARNHRDAGAP T YMYE F
T DKYL GGT DDP VKKKDL F L DL MGDVVF GVP S VT VARQHRDAGAP T YMYE F
T DKYL GGT DDP VKKKDL F L DL MGDVVF GVP S VT VARQHRDAGAP T YMYE F
t k y l g g t d d v k k k d l f l d l d v f g v p s v v a r h r d a g a p t y my e f

   500hCE1
   498PLE6
   498PLE1

Consensus

QYRP S F S S DMKP KT VI GDHGDE L F S VF GAP F L KE GAS E E E I RL S KMVMKF
QYRP S F S S DKKP KT VI GDHGDE I F S VF GAP F L RGDAP E E E VS L S KMVMKF
QYRP S F S S DKKP KT VI GDHGDE I F S VF GF P L L KGDAP E E E VS L S KT VMKF
q y r p s f s s d k p k t v i g d h g d e f s v f g p l a e e e l s k v mk f

   550hCE1
   548PLE6
   548PLE1

Consensus

WANF ARNGNP NGE GL P HWP E YNQKE GYL QI GANT QAAQKL KDKE VAF WT N
WANF ARS GNP NGE GL P HWP MYDQE E GYL QI GVNT QAAKRL KGE E VAF WND
WANF ARS GNP NGE GL P HWP MYDQE E GYL QI GVNT QAAKRL KGE E VAF WND
wa n f a r g n p n g e g l p h wp y q e g y l q i g n t q a a l k e v a f w

   567hCE1
   565PLE6
   565PLE1

Consensus

L F AKKAVE KP P QT E HI E
L L S KE AAKKP P KI KHAE
L L S KE AAKKP P KI KHAE
l k a k p p h e
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Supplemental Table 1

Table S1 Molecular properties of hCE1, hCE2, PLE1 and PLE6 (4-7).

Property hCE1 hCE2 PLE1 PLE6
Endoplasmic

reticulum
retention

signal

HIEL HTEL HAEL HAEL

Catalytic triad Ser222-Glu355-Hi
s469

Ser228-Glu345-His46

8
Ser222-His467-
Glu470/Asp116

Ser222-His467-
Glu470/Asp116

Hydrolyzed
characteristics

hCE1 prefers to
metabolize the
esters with a
small alcohol
group and a
large bulky acyl
group.

hCE2 prefers to
hydrolyse esters
with a relatively
large alcohol
group and a small
acyl group.

PLE1 prefers
to hydrolyse
esters with a
large alcohol
group and a
small acyl
group.

PLE6 prefers
to metabolize
the esters that
contain a small
alcohol group
and a large
bulky acyl
group.

Amino acid
sequence
identity

PLE6 and hCE1: 77.9%;
PLE6 and hCE2: 44.9%;
PLE1 and hCE1: 76.8%;
PLE1 and hCE2: 44.5%;
hCE1 and hCE2: 47.0%;
PLE1 and PLE6: 95.8%;
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