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APC  Antigen presenting cell
(FUR A f)
BSA  Bovine serum albumin
(VM7 VT V)
CBB  Coomassie brilliant blue
(I~ —=7 VT hT—)
CPS  Capsular polysaccharide
(P2 )
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DNA  Deoxyribonucleic acid
(T A%V RELER)
ELISA Enzyme linked immunosorbent assay
(BF ARG B S0 WA RIETER)
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(Gr RS 2 HE)
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(7 VIR LiE)
FITC  Fluorescein isothiocyanate
(FNF LA A ITFETTH— 1)
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(ZV'AT T E R3-U UERIKERER)
[FN-y Interferon gamma

(G AN =00 Nl

Ig Immunoglobulin
(EIZa 7Y Y)
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KSCN Potassium thiocyanate
(FAHTT VWA T L)
L. bulgaricus  Lactobacillus delbrueckii subsp. bulgaricus
(77 "XVIVA FTIT )y F— HifE 77U 1 R)
L. plantarum  Lactiplantibacillus plantarum
(T T AT T T ANVIVAR TTUHT L)
LPS  Lipopolysaccharide
(U RLHE)
MALDI-TOF/TOF MS  Matrix-assisted laser desorption ionization - tandem time of
flight mass spectrometry
(¥~ bV v 7 AL —Y—=BIA FAb-5 T AFRATIRF R AVE &5 it
)
MAMPsMicrobe associating molecular patterns
(BB S T3 5 — )
NF-kB Nuclear factor kappa B
(K FcB)
OD Optical density
(VL)
PBS  Phosphate buffered saline
(U kR R K)
PBS-T PBS including 0.05% Tween 20
(Tween 20 &4 PBS)
PMA  Phorbol 12-myristate 13-acetate
(RWVR—-12-2 Y A7 — [-13-T 8T — 1)
PVDF Polyvinylidene difluoride
RV 7 ofee=172)
PRRs Pattern recognizing receptors
(35— RS FZIE)
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qPCR  Quantitative polymerase chain reaction

(EEMR U AT —BEHEHSONE)

RNA Ribonucleic acid

RPMI

(U BHZER)
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SDS-PAGE Sodium dodecyl sulfate polyacrylamide gel electrophoresis
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Surface layer proteins
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B/1E Fa

1-1. ZL®IiC
Fex OHEALEIZIZF 1000 FEEE S O OB S L, MBI 104,

(CHRD LS, BEROIEICLY B DOLERIGNMEREITZR S 1,
BAEEE LTEEL TV EBEZOLNTWD, AUV A UAF - AF=a7

(Ilya Ilyich Mechnikov)iZ, FEREFLOEEUC LV AMERDTEMHLT D2 & 2 F A L.
(REREFHFD] B L, 1908 4, / —~LARY - BEYEASZE Lz, 20

%, Whwn, FursA AT 7 A (Probiotics) DOHIAERUZ LV | ERORE
FRAEFRF DI CE 5 2 LR ENT WD, T ua A AT ¢ 7 A&, TERICHIZE

LT AEMEY) & LT, Roy Fuller IZX»THEEINE L RIS

BRUT 7o BRREME R AL O AL (1995 ) MNE o0TF &7 0 FepEI IR

FREBRFEIC B W TR A | L T & o, 2%, kRt — 7 o —o & iz &

D, BN & EEEE S B UV TR & OBIRDI IR 2 LGN TE T,

1-2. a4 F7 4 7 AUBE DBRHE
WMANFETIZZE LT IGNMEEE 2D EITH LW E SND D, ke

TN FT 4 7V RAEBRT 52 LIk, SEIERAHRIREELRTZ

EMFFRESN TV D, BPMIEEOIEFALICHE O BIBIEM 2, SV ER 2
KA R OISR 2, e FAER 24, IREIRHIUCEE 2, o2&
fER 250 R ERME SN TV D, HTHREMREERITIRBIEHEZEDTND

TN FT 4 7 ZAHEEOREREMED—> T, XV EEHICIR. T s 20 7
89 OB EAOFEE 10 FUREAOMRME Y, LRI - BHRAIIE S D1 >4
77 va v B NK Mgz It L7 S iR 4 E i s h T | 1Bk



JEDWERH ARER EICB W THIRDB G I TV D,

1-3. BERERIZET 5 BRREICEDORE S (Fig. 1-1)
HMBE IR OBRIND 206, a7 1 7 AO%EHKRREZ FE 4T

DIDIZFEIGEREREZN L THEIND LEZ LN TV D, HILE UMM
ERIG) ORMFEMIZT =A=a— hEFE%E 200m?) U LEEbEbiL, £DOKE
I NIBEOKEN D TEY | BE ONIEZIZ S TSR B N A (F
fFH) L LTAERT L Z DML TS, —F TIHERIEZ 8 Y KITENIZZ
ALTEGEICEREEELRET22L6HY, 20X ) RMAMORIEIZI LT
WHERIERIZ L D IgA OFEAR, KR MRl X A4 oy 7 vaBE
OSSR 53 WA K 2 W BRE - (L PR 22 BB D3 i o > T Do S BITKENE R
D A O KSR [E A T 2 I BRI e~ 7 v 7 7 — U HIRY v oRERkAe Lok
A B AT DRk & AN EAE LT D, TS OHIIE, AMEA D45 T
s34 — > (MAMPs: Microbe associated molecular patterns) % &itk 4~ 5 5% 514 (PRRs:
Pattern recognition receptors) ZRH LTk Y, & LRz B2 TRAL T
T E) 2 BRI FRER T 5, ZAUE T 100 FESEUT < @ PRRs A STV 5
T, hVEESZE(R (TLRs : Toll-like receptors) XM/ EMk 4y 2 385k 5 T2/
SRS CL WFEETIZ 13 F8E, v R TIE TLRI 726 TLRY £ T 9 D ORHE
)72 TLR 23 TR SEER M CREL L TR Y . T2 214y O7#%
(ZBA5-4 % (Table 1-1), BRKHC~ 7 77 7 — 1L 24105 D PRRs AED O
Wtk . NFxB JEMELREE e & DV 7S VREREE 20 L TG FHE. 2 OfE
PEAESNDHFEY A M AL D T MEOMEFESL LT X =R B L D

PURTRRIZ & » THESRE 7 ET 5,



Table 1-1. MH¥LE TLR OFEEE & JFfE. B XL OV Bk 15

TLR JRAE TR B

TLR1:TLR2 HMfmf&E VRA_RTF R

TLR2 A e s XTF KTV T

TLR3 Ty RY—A  TAREDNA

TLR4 A e 5 U RZHE(LPS)

TLR5 A e s AAVE IV EST VAR )
TLR2:TLR6 #Mfmfs URALTF R

TLR7 T RV —Lh —A$HRNA

TLRS T RV —2Lh —AHRNA

TLR9 T FY—A CpGDNA

10
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Fig. 1-1 5% 7% R D& (https://app.biorender.com )
B ARSI Tl BRI S NIE O 2 TR TG L. A M A OWRHURIERIC L > TRIE (b L<Id%
BERRDIZDDHIRIE) ZHHET D,
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1-4. FATHHERIZBIT D T u L 3T 4 7 ALBE ORERE KT & /EH
ZIVE TOWIE T, KA 2 FLBE R By O S sREE I 23 & S 4L C X 7= (Table

1-1), 7= & 21X Lactobacillus plantarum WCFS1 O U R4 L /37 &%, TLR2 v 7
TR L, RIESSZ 5| &3 1, E72BID L. plantarum CRL1506 #£ T,
LTA I2X % TLR3 Z/ LI RIENH|E STV D VT, & BT Lactobacillus
rhamnosus GG £ K CpG AV A7 XX 7 L AT Rid, IL-12, TNF-a, B IR
TLRY Z A TN S, LPS FIFEGHALICI VT NF-kB ¥ 7 /L AT 5 2
ERENREINLTWVD B, TLR LSO L 77 —%Jr LT72IE% T,
Levilactobacillus brevis JCM 1059 #£® S-layer protein B (SlpB) (I IRFMAuEE I
@ DC-SIGN %41 L T, BRIEHOMAER 1L-12 p40 X° TNF-a/ & DHRAEMH A
NAA UPEAZFET D 2, OMic b RS (SCFA: Short chain fatty acid)
RNA 72 E3#5 19 T Y . 1 CH EPS X° SCFA @ X 95 72 3LER B O EY)
E BN 7 0 —JICBWTAESND L HBEUESE EICARRIR L B0
TWE ZERT 2 LVEEE [RA A AT o 7 A L L GEFERZED
TWD 2, Z DX IICEERRILERRE A Y, Z A E CRIETHEERIR L LTl
HEINTEN, T FT 0 7 ADREHRHEHER 23 2 Ickg, EORFRE
DOREEEE RO, Hi— SN EBRRIC K 0 ERER. Bk T o mEiEiic
BT DR AT - i L 7o 13 220,

Table 1-2 FLEAMLEFE O REIVERIZE > 5 £ 72 MAMPs & 38#%I12 B3> % PRRs

Strain MAMPs PRRs Reference

Lactiplantibacillus plantarum WCFS1 Lipoprotein TLR2 16
Levilactobacillus brevis JCM 1059 SlpB DC-SIGN 24
Lactiplantibaccillus plantarum 1BM19 CPS TLR2, TLR4 23
Limosilactobacillus reuteri .26 EPS TLRs 25
Lactiplantibacillus plantarum CRL1506 LTA TLR2 17
Lactiplantibacillus plantarum DAP-PG PG TLR2-NOD1 (or NOD2) 22

Lactobaicllus rhamnosus GG CpG oligonucleotide TLR2 or TLR9 18




1-5. AAFFED BB & HENE

CTIVE ThRA AT (FRR) (2R T, £ OMETREITE M & IEIER 72378

ENTE, — 5T, TOERARFRA D= X LTEREMNTEHETHY . 0
JRRIR I SN DICE > TRV, ARIFFE CIERE KR CHEE 2 AR
MR SN TWD EPS ICHE B LT, AEMNPEAT D EPS I3HERT 2 /BN D
R S DM LS (RU: Repeating unit) 73 < D #7272 55 F 20K U
Vv —DOFRT, £ O (R OFE, fiatkl, 0 FERLY) IXETEM O
BROTHEERHETOZHETHDLZ EBMBNTND 62 Z LTI DX 22 EiEm
SRRV, T e S T 4 7 AL LT ORKRE R 22 BB ESN RA R ET D
HREEBEZONTND 2, SRR ETE T EPS OELPHRE SN THDHH
C. L. plantarum 13 H EPS & B L 72 #5232V \(Fig. 1-4).

Z 2 CARMFETIL, 11 FEEAD L. plantarum ¥:% N C, EPS OAPEME L B R
SRELEGHIL THP-1 ORI & OBFEY A U A LV PEARED LTI KL 5
BEOGETIEIN O - FEZ ATz, & 5, EERETIEIRF O g /A
N ED L 9 73 Pathway (2 & 0 B FHEICE D OMNEINT LTz, £72. 50EhER
FREDXIITHERICHIT L2 FERT L LTAEESNTHWDLONIELTHE
Mraemzi-,

13



L. amylovorus L-gasseri | crispatus

L. johnsonii L. kefiri
L. pentosus i
L. reuteri

L. brevis

L. helveticus

L. acidophilus

Lc. lactis

L. bulgaricus
L. rhamnosus

(by PubMed on 6t July 2022)

Fig. 1-4 PubMed (23517 % EPS & B L 72 SLERAR B O E (2022 4F 7 A )
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% 2%E L plantarum HXGEREGETDREE

2-1. I ILBHIZ

FLEEE 23 PEA 9 D S 285 (EPS: Exocellular polysaccharide) (. #f3 LUV
D FFEARAMEF 7o fh 0 IR UKEE, /I SIS 276 3 2 HUATHEE 23 BRI T ARk
SH. TO%, EERIMNCTERE L, W ShizEo 28 © BERL T T
5 O REPEHINCHE L A = — D S BER I JBBRDRFFIZNR R H D L S D 2
3, 72 EPS 1, Tu A AT 4 v 7 HBERE O RSERHEEN ORI E LTH
KLSAFES TR Y | BEHRIC L0 MR, ek, Bfie CERRIC K Y B2 D
ZeMnn, ZERMERESERE AT O EZX BN TE R 45, —J7, EPS
OMIZH VAR K X7 BER° DNA, UART A afig7p Ekkx 7o SLER T R 0 3 G % i
HilR 7L LTSN DT EPS S EOREREAETIERICEETH L D0
B S STV,

Bex 2R T EPS OAFER LU OABBEREMIC OV THE STV
B8, TTY L plantarum 135S EPS £ FEICOWTHE NS WILBRFEE CTH 5
(Fig. 2-1), = Z CARETIXSMHAETRA TS 11 FED L. plantarum ¥ % x5
& LT, EPS OAERER XL OF ORFEIEELZ TN 5 Z & T, L. plantarum FEIZ
¥ % EPS ORIEREEHOBREH OMNCT 2 & & HIZ, EPS O aiEiE
P9 2% HI 23l L. EPS miEPERRORF A LT 52 &2 HIEL L
72



2-2. EBRMEB L OUERFGE

2-2-1. EAEHRE L ORI L e
ARETHEMH L7z L. plantarum ¥RIZ OV CTIXESLHFSEERR R IE B L AR FE AT N

A F VY =AMt X =AY E B 3 E  (Japan Collection of
Microorganisms: JCM) 2> BHEA, F 72 IXESLFIERTS E N R - B 5L pEEHIR
G WF5eHEA%E (National Agriculture and Food Research Organization: NARO) 7> & $&fik
% %} 7=(Table 2-2-1)

AREECILFFZFRBR 322V R Y | 1x PBS (137 mM NaCl, 10 mM Na2HPO4, 2.7 mM
KCl, 1.8 mM KH2PO4, pH=7.2) # /N> 7 7 —& LA L7z, WEHIEIZIZ 96
RNvA 70T L—MNT AV EYBIR~A 707 L— k) —&— (iMark™

Microplate Absorbance Reader , Bio-Rad Laboratories, Inc.) % {# i L 7=,

2-2-2.  MRS-F broth DA%
MRS broth (X7~ « 7 4 v F Y YA G | Amicon Ultra-15 3.0 7

VA —=2=v h(10K, MERCK & Co. Inc., USA) (2t L. =050 [5,000x g, 15
53, 25°C] 12X > T 10 kDa LA F D pksy Z [RAMEEIZ Z > TEUL L7, [EE
TR A JEBE [121°C, 15 53] L. MRS-F broth & L CHLERE LS & L CTfE

AL,

2-2-3. L. plantarum D¥:E L A B MM
Table 2-2-1 |\Z/R 3 4FH L. plantarum %% MRS-F broth ~#&ffE L, 30°C T 20 IK¢fH]

A FaX— b LESEERA ST, F0D%. BilgEER% 2ml @ MRS-F broth ~
1%$EFE L 30°C T24 WA > Fa_X— L7, URHEOEBF ML, 28K

100ul % 96 X7 L— h B o7 U7 L 595 nm OWFEERIEIZ L VITo 72,
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2-2-4. EPS E Xy DFRS
L. plantarum DFEFEHE 10 ml Z =050 BE[5,000 x g, 10 20fE], 4°C] L. 558 Bif

ZEL L7, 553 BIGIC L 10% (VIV)ED 100% (W/V) U 7 o afiifig (0
TATAZEY BERINL, #B#%, 4°C T10 MEE L7z, =008 [12,000 x
g. 20 0ff], 4°Cl ICX o> T RiFZEIL, Z0%., KHEET L5 EEO 100%%
TH )=V ERMURS Lz, 4°C T2 BEEFHE % . 3008 [12,000x g, 20 4>
[, 4°C] IZ X > TR AR L7z, 70%Mm =% /) — /T Lo Tl A ek, 7
= —HTCHRE ST, 1ml O MilliQ KZFIML, LRSS 50°C TI
REff A v F 2 X— b LI AR LIz, ) V7 4 b2 —(EE 4 mm, fLE
0.2 um) ZHWTEESZED bRE, iK% EPS Hisy & L CUBEDOERIZH W

7‘7
—o

2-2-5. EPS DEE
2-2-4 T ZHE - CTHH L7z EPS 43 % 100 pl BV . 100 ul @ 5% (vol/vol) 7 = /

— L IKEEIR E1RA LTz, 500 pl ORMEEZ AN, 25°C OK\EH T 10 4 F:
& L7z, K< LIE%E, 100pl 2 96 X~A 7 a7 L— MMIBEL, 490nm O
JEPE & JE LTz, D-(+)-glucose (717 A Bk —#k, T T4 7 A7 8) ZiEsh
& LT 500, 250, 125, 62.5, 31.25, 15.63, 7.82, 3.91 (ug/ml) (ZEE 2R L |

WSS LR ORBEMEMER L, Yo TV OWIEE N SR S - bR E %

EPS JRE L& L7,

2-2-6. ZUNJBREOHIE
96 N~A 27 FL—hrhT 100 ul DY 7L 20u ODFOTA LT A

CBB &R (5 F5ifla. 70 7 A4 7 A7 8 ZJEE U, i T 10 7 M#E %,

595 nm OWHEZRE LTz, BSA (T W T4 T A7 EYA L L LT, 25, 20,
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15, 10, 5 (pg/ml) ICFAE U CTREROBEAEZITV, BOLE L IREED O R ER A 1F
L., oI tos Ry ERERZREE LT,

2-2-7. b bESREZRMIR THP-1 D& & 534t
THP-1 fildOEE3 1213, FE@L L7 v BRIy (FBS: Fetal bovine serum, EU

P£. Biowest fE8)) B X OWIAEME L L TX=v V- A ML T bAoA UV URABRE
W (PS: Penicillin-Streptomycin mixture, 74 7 A 7 A 7 #) % Z N E IR
10% (V/V), 1% (V/V) (2725 X 928N L7z RPMI1640 Btz 7=, F 72/
PREED 1.0x105-5.0%10° (cells/ml) (2722 K 512 37°C, 5% CO2 BREE T CTHEAREEE
L7z, im0508E [200x g, 5 40, 25°C] CHllEZ B4, FHE RPMI1640 Fih
(ZIRE U7, MO OVEE BT R U X T —aR & OIRAIC L Y MERGHE
% (Thoma)Z HVNTEMI L7z, SRR OMAERE 2 HH L, 5.0x10° (cells/ml)
(272 % & 912 RPMI1640 E54#CHFEL L 7=, PMA (Phorbol 12-myristate 13-acetate,
Adipogen Life Sciences #) % f &R 100nM (272 5 X O ISHEfa @I ~an L .
Ry T 4TIk o TRAE®, 96 N7 L — b ~Hllfin ik 2 E A (100
uliwell) L7z, 37°C, 5% CO B#Ei FC 3 HHlA v Fa_X— M LMbEFHEL,

VIR D RERIZ W2,

2-2-8. VA PIAVEAFTEL ELISAKBICI S ERE
2-2-7 TH|ZHE > T THP-1 M D LFEE 21T > 7%, K5 RIF 2B R, 0

#% 100 (ng/ml) @ IFN-y (PeproTechInc. ¢, IL-6 35 JL OV IL-12 p40 3HiRF) £ 721
100 (ng/ml) @ IL-4 (PeproTech Inc. #, T1L-10 F¥AfilF) %7 Te RPMI1640 H5Hh%
100 pl/well GO0 L7z, 10 Wl OV FZRIL, 37°C. 5% CO2 BREE T T 24 I
A FaX—F L7, BEEEZBIL, Y1 MU A CRER X T-20°C Tk

FLTze A M IA EIE, 96 /G E 7 L — | (Thermo Fisher Scientific )
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Z V7= ELISA 7% (IL-6, IL-10 /€ » b % Biolegend 15, IL-12 p40 JIE

¥ v NI R&D systems fE#Y) (2 & - THIE L7z,

2-2-9. FNVIEEN T DI X D 5HE
FNPEM 7 v~ N 7T 7 4 —OFIKIZIE Bio-gel P-100 gel (Bio-Rad Laboratories,

Inc. fEYZMEH L, ®AOHLET 0 ha— - TAH T A [@ 1.5 cm x 50 cm]
T L7-, WBIEZIX 1 x PBS buffer ZfEH L. WS 14ml/ 7T 27 v a v
CRAYEIICHEI LT, %7 T 7 a0 EPS BIEEIX 2-2-4 TH, Z LNy R

I3 2-2-6 THOA FIEIZHEV, S FRETE ML 2-2-8 THD HIEITHE - THIE L7,

2-2-10. KFHZ /X7 ’E (SLPs: Surface layer proteins) OFHH
L. plantarum @ MRS-F £538 F 1K % 150578 [5,000 x g. 10 47f, 4°C] 12X~ T

[E 7%, 0.2x PBS buffer Ty L7=, 0.5M @ LiCl IR E WML, X < %L,

KT 15 EE Lz, =008 [5,000xg, 10 57, 4°C] I2Xk > T EHiE%E
B L7z, ZD%, 1.0M, 5.0M & EFERIIC LiCl OREAEEL< LT, REEO#
EZ#VIK L7z, B L7z E¥EIX Amicon Ultra-15 /L7 4 V¥ —=2= v k
(10K) B X 0.2 x PBS buffer 2 W CTH U T AF DRy 7 7 — A4 m TN TR0

520 fFICiEHE L7z, 24L& SLPs M4y & L CUABROFEBRIZ AV,

2-2-11. SDS-PAGE 2 LB X LU X BDHEE
Bia 7V, DS DT 7 VLT X RIBEZZIEI 4.5%, 12.5% (2725 59

CHE LRV 77 U7 I R AVEER L, Laemmli bOFE 2 126> Th
WadTolz, oI NEa—T 4 J /3y 77— (x6: 125 mM Tris-HCI. 4% SDS.
20% glycerol, 0.012% bromophenol blue, 10% 2-mercaptoethanol) &7/ L. 95°C

T 54 L, SDS-APGE (Zft L7z, A X~ —7F —I[TIZ Protein ladder 1 plus
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(THF7AT A8\, & "7 EORHIL CBBIK 2.5% 7~ —7
UU T2 hTn— 10%HEE, 50%A %/ —/L) IZLD%0E L IEv /b L
ATA Y D (FATATATEY) ZHNTI NN —=AT A AR K > TT»
Too N ROFREEILY 7 b v =7 “Image] 1.53k (National Institutes of Health, USA)”

2 &> THEMT L T2,

2-2-12. 7T 3 —LEITICK B Z NI EDORE
2-2-11 THIZEWSBEB L OVCBB Yt L= h v X —F A 72 HAWTHR

DERTER REY YL, FVREBRAK 30%7 8 h=KVJ /L, 50
mM RFEKET =T L) 1IZIR L 30 A oFax—F L7z, BKE (60%
TER= RV, 20mM REEKET o E=T L) ZHWTH VA NS K ZEY
BRUNZ, 5% (w/iw) b U 73 (Promega Japan, Tokyo) ¥&KIZ 7 V&2 L 37°C
T RKHA FaX—F L7, REEZTF2—7IZEE, 50%7 h=KU L
BTNV ASTIRIL, 37°C T30 SflA > FaX—FL, HEZFRLCT 2— 72
WL7, BOTZARL—F =L TH I NEEERIE, Z0%T T IC
100 ul @ Binding &% (0.1% TFA, 2%7 & h=F U L) ZIRML, =|E TS &
[M#kE L7z, Zip tip 0.6 pL Cis #IIEFEIE F » 7 (Merck ) W TERy T o
VIR L o TEIIE~ T F ROWAEZE LT, [A CF » 7T 50 pl @ Elution
AH(0.1% TFA, 80% 7 & b=k VU) BN L7z, IEHEFOLTF KOMS
%Z MALDI-TOF/TOF MS (UltrafleXtreme: Bruker Daltonics GmbH, Bremen,
Germany) iz kX o T & L . Mascot Server

(https://www.matrixscience.co.jp/server.html) %z T > X7 E O Tl %R AT,

2-2-13. U RE L TuvT 47k 5 GAPDH O
SLPs #5713 2-2-10 THIZHE > THLE U7z, K58 LG #5313, L. plantaurm JCM 1149
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FRORE#E EiE % Amicon Ultra-15 /07 4 v Z —=2=v k (10K) BL 0.2 x
PBS buffer Z HIWTH 2 TFADRy 7 7 =TV B 20 f5ICRH Lol
L7z, & D%, 2-2-11 THIZHEVY SDS-12.5%PAGE (2L > TH > /87 & % )y Bfith

PVDF A 7 Ly (Fifeidk TEMASHE) F-ld=tetro—2 X7
L2 (GVS Y 3l 12 [400 mA. 60 53] OSAETERE LTz, 5% DR
7 L 1% PBS-T(0.05% Tween20 &4 PBS) ~iz L 5 7o & 9k, 1% EBA
V-PBS ~z L 1 K] |IETIRE Y Lo T nyX 7 &21To7, 3M-FF
T UWT ) U LR T 30 S 21T o 7% . 5L GAPDH $ifK (GeneTex 4,

Rabbit, polyclonal), % 1xPBS T 1000 52778 L 20 K], =il TR E 9 L7an
DAL T L ALKGEEHTZ, PBS-T T 5 /e t%. Pt Rabbit IgG (H+L) Hiik
(NovusBiological #, Biotin conjugated, sheep. polyclonal) % 1%7% £ .~-PBS T
1000 fFIZ AR L 3 KFfE =R TR & 9 LS S8 72, PBS-T T 5 7y [MEif#% . HRP-
conjugated Streptoavidin (Proteintech %) % 1% % A > -PBS T 1000 %2R L 1
RFf IR CTIR & 5 LS &H72, PBS-T T 5 4f 3 [BIBE# %, Chemi-Lumi One
Super (T T7AT A8 S L FEHL, V) A A—UTF T4

' — ImageQuant™ LAS 4000mini (&t 7 ¢ /L AR EHR) 2 AW CHIZR LT,

2-2-14. HL GAPDH FiiARINC X B0 & A /EH O 3l
2-2-4THIZHE - TICM 1149 FRDE:EE B LY EPS M4y & FRH L 7=, JFIZ D 1000

EARIZ 72D X 9 IZH GAPDH $Hi{K (GeneTex #, Rabbit, polyclonal) % ¥/
(Anti GAPDH +) 72138350 (Anti GAPDH -) L7=% 7 V&G, 37°C C
1 FRIRFE L2 6 A ¥ 2 X— F L7z, 2-2-8 THICHE - THEE EET O IL-6,

IL-10, IL-12 p40 &2 HIE L. S daEiTER ~ D8 2 2 i L 72,
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2-2-15. $t GAPDH Hifk% /= L. plantarum JCM 1149 Dt a tiue
2-2-3 TUZHEV L. plantarum JICM 1149 #R & 5558 L | = /0578 [5,000x g, 10 43,

4°C] 12X » CHRZREIX L7, 02xPBS CTHAZ MK, 2-2-10 THIZHE > T 0.5
M @ LiCl ¥FiR CUEE U7- B IR & RBLOFH K 28 L7z, LiCl AFEE R, &
AVEREE (R & £12 0.2 x PBS T ODsos = 1.0 (2725 X 5 (S L7=, #i GAPDH #i
{&K (GeneTex #, Rabbit, polyclonal) % 100 {##A7 R L CHAI L. 30°C T 3 Kffi] A
¥ a_X— kL7, 02 x PBS THIAZ 1. Hu Rabbit IgG Hif& (Rockland
Immunochemicals %4, FITC conjugated, Goat, polyclonal) % 10 A RIZ72 5 K 9
IZWINL., 30°C T2 WA v F =2X— K L7, 02xPBS CHKZEEHE, 7L
NT— NEAERC L, #@t' /LA A — % —ZOE (Bio-Rad Laboratories %) %z fu»

TH RN B LT,

2-2-16. L. plantarum ¥R CTOREFRETEYE L GAPDH 53 HEED Lk
2-2-3 THIZHEVY, L. plantarum JCM 1149, JCM 1100, D64 #iz 1% L=, K5 E

TH LV 2-2-4 THIZHEW EPS By ZfliH L7, EERE D 2-2-10 HIZHES T 0.5
M @ LiCl ¥&#% C SLPs Z[FIX L7z, 2-2-8 THIZHEVY, EPS M43 L O SLPs &
DY A~ A FFEEM (L-6, IL-10, IL-12p40) 3l L7-, F7-55# EER
LY SLPs 43 % 2-2-11 TIZHEV SDS-12.5% PAGE 2 X » Torff - Bl L7=,

VAR T YT 4 TE2-2-13 HIZHE - TIT - 72,

2-2-17. FREHEEMNT
FRIZEER N R W R D R COEEMERIL 3 BIERITL., 7T 7IIIKEZ DY

it & A e 22 A 7~k L7, F 7= GraphPad Prism software package version 9.1.% f\»
T One-way ANOVA % L < IZ Two-way ANOVA ¥:(Z X - THigHiI#ENT L. P <0.05

DY EZRANICAE TH L L HIE LT,
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Table 2-2-1 RE T L7c L. plantarum ¥k

No Strain Origin
1 Lactiplantibacillus platarum JCM 1149 JCM
2 Lactiplantibacillus platarum JCM 1100 JCM
3 Lactiplantibacillus platarum A73 NARO
4 Lactiplantibacillus platarum D64 NARO
5 Lactiplantibacillus platarum J21 NARO
6 Lactiplantibacillus platarum OKI-51 NARO
7 Lactiplantibacillus platarum OKI-58 NARO
8 Lactiplantibacillus platarum OKI-59 NARO
9 Lactiplantibacillus platarum 8-41 NARO
10  Lactiplantibacillus platarum 12-38 NARO
11  Lactiplantibacillus platarum 12-71 NARO

JCM: Japan Collection of Microorganisms
NARO: National Agriculture and Food Research Organization

(AR [EISLAFIERR JE IR N3 « B AL PE LTI BT JERERS)
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2-3. HER

2-3-1. MRS-F EZH#ICIBT3 11 D L. plantarum ¥ DAEF & EPS A PERE
MRS £zi#10> EPS #1355 210 pg/ml T&H - 723, 2-2-4 OFRAEIZ L - TERAME

L 72 MRS-F E:#Cl%, EPS B3/ 50 ug/ml TH Y . ZHERL D 3K 80%FR%E S
TWD Z & &M LTz (Fig. 2-3-1) o RIZH L. plantarum #£7% MRS-F 55 HUIZHE
LTABZBIE LTI L 25 24 3% O ODsos I35 H ARV AT3 BT 3.7,
b AV OKI-58 R T 4.8 Z/R L=, WINOEK S BAf/2EEF 22 Lz (Fig.
2-3-2A), — T, LiEH D EPS IREEIIEIKIC Ko TRV D64 KL TIE 27 pg/ml
& BRI AT LT 228, JCM 1149 KR T 168 pg/ml & D64 BRD#K)
6.2 fEmVMEZ /s L= (Fig. 2-3-2 B), F 725538 24 F§[l#% ® ODsos fH & EPS A&

BEICAHBIMEN A B2 HEND T2y, MEZIIMEE L2WnwZ E g7 (Fig

2-3-3),
250.0
200.0
c
.0
® _ i
£ Z 150.0
QD N
e ¥
o —100.0
(8] **k%k
[72]
&
50.0 | -
0.0
MRS broth MRS-F broth

Fig. 2-3-1 MRS broth 33 &2 08 MRS-F broth (27 415 EPS &

sx%: p>0.001
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2-3-2. 11 F&ED L. plantarum P EPS APERE L G EREIENE

L. plantarum F3K D EPS 5y DS EREITEME AT~ 2720, & b dsko HEH
fid THP-1 Z BPIRAIILEE (THP-1 DC) 1243k & EPS B4y & L, IL-6, IL-10,
IL-12 p40 FHEREZ 7N L7z, Z DFER. JCM 1149, JCM 1100, A73 #EHI2k D EPS
[ 31X IL-6,1L-10, IL-12 p40 3538 L TRV A M I A VFERELZ R LT-— T,
D64, 12-38, 12-71 BRHIRD EPS X, EDHA R U A NZBWNTHITE A ETEE
RS IpnoTz (Fig 2-3-4) o DY A A VEFERED, 4 L. plantarum
PR EPS & AkAE (EPS HiZyH D EPS i) L AHBI T 20N DT & 2 A, IL-6,
IL-10, IL-12 p40 =TT EPS {REN &< 7251 E THP-1 DC DA 71 A JE
AENRFE L e BEMN A B, fkd EPS AFEREDE W JCM 1149 BEN i b 5/ i
HiEIENmN 2 E R LN E Ao 72 (Fig. 2-3-5)
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2-3-3. IR v~ b T 7 4 —I2L B IJCM 1149 528 EFEO ST
11 BEHCEPS M7 128 & iR W SR EITEENBIZ S 472 JICM1149 BRIZEH

L. S HEIETER -2 50T 5720, ICM 1149 ¥R D53 LIl % 7 Vg
I~ N7 4—ICEoTHELET TV v a POy EYA NI A U
HEE (IL-6, IL-10, IL-12p40) DOBfRZFH~<7-, EPS [T HH) 15-24 ml
DOALENCIEH SN2 — 5T, 9 14-22 ml OALEISIEZ R0 B OEH b iR

M7= (Fig.2-3-6A), &HIC, ZNHDT T 7 a3 D IL-6, IL-10, IL-12p40 7
HREZ N2 2 AL K 15-17 ml OEHETH N7 EDe—7 Lk b 2 L
D B E o7 (Fig. 2-3-6 B), £724J 15 ml O HIH 4y % SDS-12.5% PAGE
WCHEL T Lz 2 A, AT T 7 v a iy FEBRK 41 kDa DX LR 7 R E

Ty E L TEENTND Z LR ER S (Fig. 2-3-6 C),

34



A 200

4 |

£
—
>
=
0
o
i
B 0
2400
2000 |
o
< 1600 |
&=
< £ 1200 |
a4
=
©
=

400

0

160

120 -

80 -

800

--EPS

+Protein

]
L

~IL-6
--IL12
--IL-10

0 2 4 6 8101214161820222426283180

0 2 4 6 8 10 12 14 16 18 20 22 24 26 28 30

Fig.2-3-6 Z g v~ N7 7 ¢

Eluted volume (ml)

(A) 7727 a HOEPS & FITZ U "I7EHE (n=1) |

CO) 15ml IS~ T 7 2 a > ® SDS-12.5% PAGE

B) &7 77 v arDiE

35

1 1.0

1 0.8

1 0.6

1 0.4

1 0.2

0.0

4 150

1 120

1 90

1 60

1 30

0

Protein (pug/ml)

IL-10
(pg/ml)

—IZ X % L. plantarum JCM 1149 £ D15 By D

73

240
180
140

100 «

-

75 ww

60 ww

50

40

35

30

M Active

Y5

A ETE

fraction

M (IL-6. IL-10. IL-12 p40).



2-3-4. BERGRFOFNVIEBER u~ N T 7 4 —IT KB 08k

BREFOSVIER v~ 87T 7 4 —IC L0 BN ORERN G, BURTE

W2l EERIEMER & LT 41kDa D% 237 OGN RBHEE S
oo LDWLHET TV a NI EPS DT T v a U RNERDI LD, 41 kDa
BRI EDOIEEZH SN T D200, BIRFE X /378 (SLPs) 75 Dk
B 2RI,

BREK%Z 02xPBS TOWHL, IA brEy 7RI THD LiCl # T
WIRREIZA A NS T 5 & &d SLPs &, 0.5, 1.0, 5.0 M & BERIC
[ L. 455y D IL-10 FHEREZ R L= & 2 A, 0.5 M [#E4rE wash B2k
RTHRBIZEWEEZ /R LTz (Fig2-3-7A), RIZ, TUHOEZICEEND F
/X7 G % SDS-12.5%PAGE IZ THIZ L= & 2 A, 41 kDa D/3> RIZETOHE
TRIESNIZN 05 M B Tl bR, S HIZ1.0 M, 5.0 M 4 & TE
DD & 2 X7 EOIRAD D 72N & Do 7= (Fig. 2-3-7 B),

% Z T 0.5 MLIiCl % ClalUX L 7= SLPs Hi5y & 7 ViR 7 v~ K77 7 4 —IC
LA NI EOML R BT A EPS 1T EDT T 7 v a BN THIE
LA EN RS~ T, ZURUEIXT T 72 a v No. 15 (RHER
17.8 ml) IZTH LN — 7 BB Sz (Fig. 2-3-8A), H¥ik7 77 v ar %
&7 T 73 a2 No. 11-20 & SDS-12.5% PAGE (2t L7=& 25, No. 15 B X
W No. 16 D7 T 7 a3 BV TH 41 kDa D/3 KRB INT- (Fig. 2-3-8
B), ZiH DN ROIRE % Imagel (2 & - THENT L, IL-6 #FEfEED 7T 7 L
HhRAEbEtAT7T7 73y No. 15 TE—IR—HTHZ L E2MHERALE

(Fig. 2-3-8 C),
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Fig.2-3-8 Z &7 v~ 777 4 —I2 L% L. plantarum JCM 1149 £ SLPs D45
(A) 7927 a>HOEPS mMETITH NV EE (n=1), (B) FET T2 v a0 SDS-12.5%PAGE,

(C) %777 v ar®IL-6 FEAFLEIENEL 41 kDa # /X7 BN REgE
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2-3-5. 70T 3 — AEIZ X 3 %EFRSGRFORE
JCM 1149 Bk F B SRR 1 & LT, AREKDS MM ST % 41 kDa

DRI ENHER SN, T TYFRY T EE N TV L o TH iR
LBEOLNTT X BEAIND 7 a7 A — AENTIC X 5 [RIEZ R AT,

Mascot FATIZIIT 27 7 7 A b sl bW A AT ZoRr Lic Z X7 I3
WRBEFO—>2 7 VAT VT b F3-U UEENKFEREFE (GAPDH:

Glyceralaldehyde-3-phosphate dehydrogenase) Td& - 7= (Fig. 2-3-9 A, B),

Mascot Score Histogram
A Protein score is -10*Log(P). where P 1s the probability that the observed match is a random event
Protein scores greater than 48 are significant (p<<0.05).

Number of Hits

-

T T T T T T T y 1
100 200

Protein Score

B MARX. MASCOT Search Results
Protein View: D7VA33

Glyceraldehyde-3-phosphate dehydrogenase

Database: uniprot-lactobacillus-plantarum
Score: 240

Expect: 3.2e-021

Monoisotopic mass (My): 38565

Calculated pI: 5.68

Sequence similarity is available as an NCBI BIAST search of D7VA33 against or.

Search parameters

Enzyme: Trypsin: cuts C-term side of KR unless next residue is P.
Mass values searched: 84

Mass values matched: 22

Protein sequence coverage: 62%
Matched peptides shown in bold red.

1 MELLFKIKLF LFPOGGNSSM SVEIGINGFG RIGRLAFERI LELGEKSSDI
51 EVWVAINDLTS PALLAHLLEY DSTHGTLNAD VSATDDSIVV NGENYRVYAE
101 PQAQNIPWVE NDGVDFVLEC TGFYTSKAKS QAHLDAGAFRR VLISAPAGSD
151 LETIVYNVND DILTADDRTV SAGSCTTHNCL APLAFFENEE FGIEVGTMTT
201 IBAYTSTQOML LDGPVRGGNF RAARAAGVNT IPHSTGAARA LGLVIPELNG
251 KLQGHAQRVG VVDGSLTELV ATLDERVTAD EVNAATKKHT EGNESFGYND
301 DEIVSSDVIG TTFGSIFDET QTEVISDGDN QLVETVAWYD NEYGFTCOMV
351 RILLEFATL

Fig. 2-3-9 /3y & 41kDa ¥ > /X0 B D7 1T A — LEMThE 3R

A ATy RAATDEARTF A, B) AT 240 DX 87 EDEEH
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2-3-6. VxRE U TavT 4 7ILL D GAPDH OB
I ETORRNSG, JCM 1149 #RI1THE3E BIEER X OREARERE I T E 22 05

HiNFTH D FER 41kDa DF L X7 BE DB LTND Z EWRENTz, £
2T, B B TR &N K 41 kDa O Z VX7 S SLPs N 41 kDa & > /%
278G LU GAPDH CThH D Z LA MNDDHT-D Y = A X T ryT 17 (WB)
I E Dt AR ATz,

ZOREER, BE EERB LD SLPs EH50H 7B W T HE) 41 kDa D23
v R E NS (Fig. 2-3-10), 2D Z &nE JCM1149 KRIZ APt Rl 5
T % GAPDH #1578 BIEIC/0ubs, £ HERRBICRIEALT 5 2 LRSIz,

Medium SLPs
SDS-PAGE  WB SDS-PAGE  WB
75 75 .
60 —1 L 60 wuw B
>0 : 50w
DI M 0
35 -
. Z
35
25
25 R
M M

Fig. 2-3-10 JCM 1149 #E D58 LiEF L OY SLPs #43H ¢ GAPDH
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2-3-7. AEROEREAIZ L A JCM 1149 BEEEE GAPDH OKH
2-3-4THEB L ON2-3-6 L D | JCM 1149 ¥k GAPDH X E MW S v, FH

HRERBIZHET DI LRSIz, —JF, LiCl AEIT KV BRI O 1z
DAEEVEN S D72, HiR%E LiCl LEEO M VRRE T, £ 8 D GAPDH O {E%
1L GAPDH HURIZ K D ER8 L7z, T OREHE. LiCl RALFLEIK (No-treated cell) T
[k s YR HH R L AR B RIS AR B A O i Bl S vz, — 5 T, LiCl
JLEEEE R (LiCl treated cell) TIE[F UM Th > THikaOEKITIT & A EBIE
ST, B D GAPDH I LiCl ZLEEIZ £ 0 B RN D g L T2 O T

Z LR ENT (Fig. 2-3-11) .

LiCl-treated cell

No-treated cell

Fig. 2-3-11 a0 tyetalz X % L. plantarum JCM 1149 H{£3 & D GAPDH Ok H
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2-3-8. HEHAEERIZBIT 55 GAPDH HilkDEE
JCM 1149 #EH 3K EPS HI /5 1 IX58 W sl STEE SRS S AL, T A3+

(25 WE 4% GAPDH 12 X % AIREMEDS /RIE S 7z, £ 2 C JCM 1149 #RH2K EPS
#4535t GAPDH $ifk % i SH7-HF, IL-6, IL-10, 1L-12 p40 DOFFEEEIZ 2
DR SIHED DT,

ZDOFERE, HT GAPDH HUiAZ I L7284 . 1IL-6 33 L OVIL-10 FHEEDA H 72
KT S, TIEIURESINEEC LB LT, 49 83%, 4 92% &7podz, —
J5C, IL-12 p40 FHERE CIIPUARTSINOA IIZ L > TR E 22T S e i

7= (Fig. 2-3-12),

A 21000 B 1800
m Anti GAPDH - * m Anti GAPDH -
18000 1 150.0 | I Anti GAPDH +
* Anti GAPDH +
< 1500.0 | . c
S S 1200 .
g S
< = 1200.0 T =
e E o E
S = e~ 90.0
o ¥ o &
£ 2 9000 | 2e
3 5
4 £ 600
O 6000 | S
3000 | 30.0
0.0 0.0
IL-6 IL-10 IL-12 p40

Fig. 2-3-12  $t GAPDH Fi{A&7Y JCM1149 #RHisk EPS W5y DY A NI A U FHERRIC K

IET A (A)IL-6, (B)IL-10,1L-12 p40, * p <0.05
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2-3-9. L. plantarum DEFEFRETETE & GAPDH 534 EE D BEfR
GAPDH % ICM 1149 #RIZE 1T 2 FERGERHIR - THL Z ERHL N E 72

S7=3, EPS A RKEE £ 7 X BRI D2 D L. plantarum JCM 1149, JCM
1100, D64 FRIZIHWNTH ., SHROREMETTENED GAPDH BITIKFT 257008 9
PNCB L CHERT D701, H538 RIESy £ 7213 SLPs 440> GAPDH & %
FERETENE (IL-6, IL-10, IL-12 p40 #5875 ORRE DT,

SLPs W/ ZDOWTC, YA NI A VHEIESEZENDTZEZ A, WTHD
YA P AANTBNTH D64 DR BIR<, —75 T JCM 1100 ¥Rk SLPs
BN ROLEIEETH D Z ENRH LN E o7 (Fig. 2-3-13 A, B) , D& X
-Ff SLPs [E 43 % SDS-12.5%PAGE B LNV = A X Ty T oI~ filiLiz L
ZAH. D64 BETIHIFE A EZ R IBEDNR Y RSB SR> T2— T, ICM
1149 3B LT IMC 1100 R TIXHIBRZ2K) 41 kDa O3 RBBIEE S, EHICE
OFREIL JCM 1149 BEL D & JCM 1100 FRO T HRRWNZ LN & T o7z
(Fig. 2-3-13 C, D),

WICER R BIE D EPS ZHiH LA M A UG Z D DT & 2 A,
SLPs & [AERIC D64 BRI WT DY A A 2B T b bIEEMEN DI
KU, e OBIEMER S WERE L JICM 1149 #RTH > 7= (Fig.2-3-14A, B) , 2D &
TR BEROREFE LIEF OK 41 kDa @ GAPDH (Y25 & LR 7 BNy Rik
JCM 1149 #R & JCM 1100 BRTHTITBIZE SHL7203, D64 BR TIIBIEE S hu7enn
~7- (Fig.2-3-14C, D) ,

S BT SLPs Hi4yFs L O EPS iy DSl sifstt (IL-6, IL-10, IL-12 #55i%
PE) 23, I E4 SLPs B4y £ 7213552 HiE# ) D GAPDH &= & BIfR ¥ % 7
Nzl ZA, EOMBEDLEITDONTS RZED 0.8 LLEOIRWIEDFHEEBILR 4

R L7= (Fig. 2-3-15),
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>

10.0 = JCM1149 B 3000 . = JCM1149

m JCM1100 = JCM1100
D64
8.0 D64 240.0
c c
1] 2
© ©
32 - 60 32 —180.0
2z :F
2 £ 2 &
£~ 40 £ ~ 120.0
o o
5 5
2.0 60.0
0.0 0.0
IL-6 IL-10  IL-12 p40
100 winaw
75 3 ®
60 =
50
20 ‘ - = w
35 - T W -—«.»a-e :
30 @
25
-
v < o) < J% O,
M G, 2 5, % 2> S

Fig.2-3-13 L. plantarum JCM 1149, JCM1100, D64 #E?D SLPs #5y DY A kT A L KE
T&PE(A)IL-6, (B)IL-10, IL-12p40, SLPs 4y SDS-12.5%PAGE (C) ¥ X UL GAPDH
PUEZ AW SLPs By DT = A% 7w v T 4 o J g (D)
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A B

600.0 -
mJCM1149 mJCM1149
mJCM1100 500.0 mJCM1100
< D64 < D64
F= = 400.0
() Q
] S
S T =
S S E
S e < 300.0
) o ¥
£ £~
= =
i) 8 200.0
> >
(@) o
100.0
0.0 ; ol
IL-6 IL-10 IL-12 p40
75 ==
60 -T
50 !
40 L ——
35 - o
30
25
20

Fig.2-3-14 L. plantarum JCM 1149, JCM1100, D64 #E?D SLPs #5y DY A T A L KE
IEM(A)IL-6, (B)IL-10, IL-12p40, SLPs [43? SDS-12.5%PAGE (C) ¥ L UL GAPDH
iRz 72 SLPs W5y DY = A X 7 vy T 1 J ity (D)
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Fig. 2-3-15 SLPs (A) F£ 7= 13552 LiF (B) H1 GAPDH & s sG> Atk
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2-4, BER

W ENZ L. plantarum %X T8, Fkx 72 FLEERETE T EPS & & gl EiTEE D EIfR
ML HAE ST E 2D, EPS DOIZ & AR 7R FLIE B Al o0 23 S g i B TG 1~ D
FEDRB XD, EPS OEBREN EORETH 20O W T LTS T
WD o T, AMFZETIX BPS AEFEICET 2 8GN & b 2V L. plantarum % k52
2. T U F A1 FEOEE A SR L, EPS A PERE & IL-6, IL-10, IL-12 p40 OF
R % LR 95 2 & T L. plantarum O FEEGPE TN OREZ B L
77

FLBATAIZA B IZHE > T EPS Ot & AHEEE. TENhER /e & OAEIEY % 437
DIED, WEIZ K o T 9 2 MIEEERL 77 . DNA 72 & O AR5y & S0 fi 5K
F-& L THE S SN TR Y EPS ORETREITEN 26 U 2 1213% Otk sy & g
L7 i ER ~ DR GRERRD Z ENEE L 70 5, % 2 TAMFIE TIL EPS
T[Sy D5 FREEVE D B b @\ L. plantarum JCM 1149 BROR: % EiFI25EH L,
EPS D4y FBIC K DRIFEEDEWVIZHGER L, FVEE n~ 87T 7 4 —
(& D S RIR - D5y - B AT 2 R L7, BUBRTRVLZ L2, JCM 1149 R
B BIEICIE. BEITHE N2\ EPS O A R A Vs FAE
THILIRERIN, SHIZ, AT EEZDBND 41 kDa # /37 BH &2 IR
RN OREUERL T2 L TR OHME SN TN D EPS 5 £ 7 41 kDa #
ORI E DB LT,

ZAVET EPS ERHHE L7 m A AT ¢ 7 RFLEETH O S FREIE M DU T
(T, EPS DAL O, #7EEIC K 2 /78 *10, BinFRIAIC L D EPS KR S LT
TR —=FICLDMRER TR T o Te, —J7 AT TOMENTIZ LV . EPS Hli 8]
53021% GAPDH 2MFAE L, FERGETEEZH - TWDH Z EpvRaShiz, 2 b
D LE, WEDHIEIZE T LB T KR OE I EIFIC 1T % 55 DK



TEHIiTlX GAPDH 72 &', EPS & @) & [Al—& 3 5 Ay OFEN Rl Z S 41T
SRR H D LA LTS, —J, GAPDH & EPS DfFE&E N IEDHH
AR LI LD, BEIRNEESE CTh D GAPDH D43 WAZ EPS 23l & 7O ff) &
ZLTWDHREMERD D, Foxr ORFZEIZIV T GAPDH X EPS ([CHIfitEE 7~ L
22 b (F4ESR), MEOHIICI T H EPS OHliHiRFIZ GAPDH 73447
L CWEmREMERE 2 b D, £ 2T L. plantarum TEO % FHETE ML EPS 4
PEREIZFEAV72 GAPDH 254H > TUWN 2 RIREME A g 60 5 T2 6D 2-3-2 THIZ 35 T EPS
APERE F 73 R ETEE S Bl 2 2 L AR E T2 JCM 1149, JCM 1100, D64
BRZ 5l gchs3% 1 (EPS) 38 X0V SLPs H1> GAPDH & $of& i G o Bif% &
DDz, VAR TayT 40 T ORERN D SLPs 5y LUK HiG 5y
> GAPDH /N> RUSE 2 f#4T L, SLPs M5y £ 7=1% EPS &4y IL-6, IL-10, IL-
12 p40 FEAFR IS & OBIREZFIRD & B RE Z L2, TR TOMAEDYE
IZBWT RMEIL 0.8 UL E & FRWIEDOHEI D MRS S iz (Fig. 2-3-15), 2D Z & e
& L. plantarum FEIZ 351 2 LE 2 50EEIK 11X GAPDH Th V) | Z D53IkHE
FEOREEREER ZE L TV D Z EARB ST, ZORE, JCM 1149 BE D
SLP E5; DFEFIZDOWT SDS-PAGE & UV = A& Ty T ¢ 7 CRILY T
NEFANTWBIZH D 5 GAPDH O/ REREN —F Ligh-o72Z &b,
#J 41 kDa O/ RIZITEHEHEDO # "7 ERIFEL TV D AEEMEDZE 2 b,
LN LAY TV ETF VR a~ 87T 7 40— Ko ThH 1 BRI 5y B
®%ra T A — LR EIToT A, 2ETFUBREERTHEWRAaT ET I/
FRRLAI D 73 73— 5 GAPDH TH 2 L RIEINTWND Z LB 41 kDa DS
vRIRIEE A EHIEEZ GAPDH Th 2D EHERIS AL, N2 R DEWIZOWNT
XUV = RZ T r YT 4 IR DB EOWNBNERE L E X
Do
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AWFFEIZ I T, GAPDH 7% EPS =4 PE L. plantarum FRIZI T D EE 72 5775
HiKF+TH2Z ENRRALMNE o7, — 7 MORERHEIRE ST 2RI L
TIHXARATH D, BRIKEIOMEIE) L IX(Fig. 2-3-6C), ¥ > /7 EDELHHME
5313 GAPDH L HEE S 7223, S 612, JCM 1149 BRDE:FR RiE & W 7 Vi
WYEIC LB (Fig. 2-3-6) 726, IEMERTIZE £40 5 GAPDH O HERE OHEE
Bk ATz (Fig. 2-4-1), 77 7 H> 5 EPS M HE S IEMEIZ BRI 20%LL FTH |
RO D 80%ITZ /X7 IR T 5 ATREMED RIE S 417z, L E XV GAPDH I,
JCM 1149 D153 HiFORETREITERICE L TR 80%REDEE#Z L T\ b &5
Z bz, Fig. 2-3-6 A IZFB\W T, EPS X E— 7 I 190.3 pg/ml I H S iz —
FHTHERTEIZ09ugml &, K210 FOENEONTZ &b Z 37X
EPS (2~ THRRTHI 1000 £ 8 WS B ai EiiE P 2 R Al ReE S HEE S e, &
72 IL-6 3L IL-12 p40 TEHA L7235A 2 6 [AREOM M 2 /78 L 7= (Data not
shown),

bz &E06, L. plantarum JCM 1149 ¥k D EE 72 g FREIA 11X EPS Tl

72< GAPDH Th % Z L i< R & 7=,
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. OEPS
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-O-EPS

Relative activity

IL-10

Fig. 2-4-1. IL-10 FHEIEPEICEES < & /X7 B £ 721% EPS O E FkEE T
(A) 777 vartowbg®s, (B) 777 a3 No.5-10 DIEMELEKE 100%

L L7ZEFD EPS F7/213 % 7D 5EE

(EHFHEEPS OEEN/RNT T 7 23 > No.5 (Fig. 2-3-6 IZB1T 5 1B3mliEH 777> a ) |
B2 IL-10 FHEIEED D X R BORFE5REE M, 77 7 2 a2 No.10 (Fig. 2-3-6 [ZBI1T 5
24mlEH 7 7 7 22 D6 EPS OFGRER M, &7 7 7 ¥ a BT 5 IL-10 i85
NENOHRGREHT, X o7 EE£7-1X EPS 12 X AIEMEZMER)

70T A — MMENTOFE RS L. plantarum JCM 1149 ¥RIZ I 1T 25 E 2 R
W& LTHBRENTZ 4 kDaD X U RIEIZ L= TAT 47707420
—fEL LTHBND GAPDH & [AIE 34172, GAPDH 1%, —#&IZZ% < OAWTE
[ZBW AN CRIEREER O —FE L LT, Z VBT AT E R3-U V@D
13-BRARART U Y Pe~D )72 SO 2 il 5 2 & TIR< b T
W5, Las U, A T UL LIS~ D3 0 esd S AL, 18 Efiia B~
TFAI = LAEAER LR E ORE - Y 12 B Milul KON T Mg~ o
GHEREHER B, v~/ n 77 —VICBF 57K F—V RAOFER 4 LIcFHET
L2 ENMESN TS, ILEBETE TIX Lactobacillus reuteri <° Lactobacillus
rhamnosus 78 12V C ARG IZHBL L 7- GAPDH 258 FREAML Fod b F
EHES LMELERT S 151617 = L X2 Lactobacillus johnsonii D AFE GAPDH
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DFE LRI D JAM-2 % VR EA~OFEEZIE L, Ml X A4 hYy
vaMEBICEE TS B ERME SN TWD, L plantarum JCM 1149 #KIZES
LTH, BEICHEAKEIZ GAPDH AR LMEMGUR & OffE A I =X L7
EDRRINTWZ B, AFRICBNTHRERNAPEER Iy = A Z T ay
T A T ORERIN S EREEICE T D GAPDH O BLN MRS Sz, Mz T, B
BRVRN Z & ICARRFSE CTlIhs s BIGH~D 05w b iERR S 4L, EPS HIZIRA LT
WD ZENHBMNE 2o T2, RN Streptococcus FEFI D GAPDH 1% IL-6 pEA:
WRIL-10 PEAE N ZFFET 5 Z L AmE SN Tn5, MEREIZI T 5 GAPDH

Oy & S EIVE B U C. Lactobacillus gasseri?? THE STV 5728, EPS

STWAMEFLIE A IC BT, @B IS RSN W S 2 S IR & L C o
HLLTHRRIRTH D,

L. plantarum JCM 1149 k2T GAPDH 28 FEGEHAGR L LTRIESH
722 &M, D L. plantarum FRIZ BT b EES~D GAPDH %3 WAHE 7 B AR
RN e EER 2 E L TV D ATREMEN S 2 Hi=7-8, Fig. 2-3-5 5%
(2 11 FED L. plantarum #% A:EPS @4 T\ e difdiiEtE JCM 1149) . B
EPS (KA FE 72 03 i WO e s TG 4 (JCM 1100, A73, OKI-58), C:EPS {XAEFET
IR R EREME (D64, 12-38, 12-71 72 &) IZHHEA L, Z4LE 02D JCM 1149,
JCM 1100, D64 #RiZ# H L7=, Fig.2-3-15 7» & SLPs [Hi4y % 72 1% EPS %y D5 %
AHEITEPEIL, TALE 4L SLPs 5y, 353 LIGE 5 > GAPDH &< fHRE 2 =
EWIRENTZZ &S L. plantarum FEIZF T B ETREITEMEIX GAPDH 2y Wi6E
IZE > TRESIND Z LR RSN,

Fig. 2-3-13 7»5 SLPs M4y SDS-PAGE [if§ % L% & JCM 1149 1 LUV JCM
1100 ¥ TIZHKI 41 kDa ® GAPDH D /3 KON DD Z LR B DN R

DB SNT-—FH T, D64 B TiIMmE < GAPDH O\ RAMER I N~ DT
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ZOMITESL 7oV FITBE SN > Tc, MEDWIE T, Saad HIX L.
plantarum299v ¥RIZI 1T 2 ERZRE ~D GAPDH 45 WA I o g5 & B4R 4
HEWMEL TN M, ZDZ L5 SLPs Hi4rH > GAPDH [ KK A7 70 Hil i
JEOFEMEIC L > TR > TS EHERIS LD,

—J7C. Fig. 2-3-14 7 LEFR K E 77 1 D GAPDH |25\ T, L. plantarum JCM
1149 #RI% EPS AEFEIC - THWMIND ZENRBEIN TS Z &0 D, JICM
1100 £ & D64 BRIZ DUV T HEMNIC EPS AFEREIC AN R S 5728, GAPDH 43
WRESS L OV SIS E D ZICEN S - mREEN S 5, 2RO REM: & LT,
EPS OMEEILHKIKTFRIICZER L4 ThDH Z &b, JCM 1100 £RHSED EPS (%
D64 # & H~ T GAPDH (2T 2 BIAMER @ <. £ DT O HFRE D EPS A pERE
TohoTHmEWARERETEEZ R LICEELE R 6N D0, RIEREOEIZ
ME-TEY SOLROIBHDBBELIND,

11 # D L. plantarum ¥ FIN T2 FCBEMTIZ K > T, L. plantarum @ EPS “EPERE
FAEBIRE LienZ & BE O EPS AFEREN @M E EPS i@ IL-6, IL-
10, IL-12 p40 FHEIEME S HINT 2@ AR Sz, L plantarum BROH T, 7
TR, FT 4 7 AL UCHRRICHER ST 5 L. plantarum WCFS1 ¥£Clx, 7/
I B HENE LB (CPS @ Capsular polysaccharide) DAL D 4 D&~
TAL—=PMEFEINTEY, ThHDI TAX—BTRIESEDHZ LT CPS
APERNE LUK T T2 2 HEINTWVWD S, £72 EPS G kBEHEEBER T2 7
AL — DR TIXEREMOA 2 57, HEEITHLEETH D 2 &3
HATERY L4 WERH TO EPS OREIEIIZARNES EPS AEPERE L IR B - T
WHLEZEZBNTVD, & HIZANIIE TR > 7 11 RO T b EPS EERED &
VN L. plantarum JCM 1149 £k (ATCC 14917 #8) 137 ) DERN A I TE Y,

(https://www.atcc.org/products/14917), EPS &k 7 7 A X — DB T & LTl
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HDHLHBBT P EXRICEPS AT 7 A X —&HEET H L. WCFST #E & K<
7= AT D 7 T AH —ZEFF L TN D Z N TE 5 (Fig. 2-4-2)

ARG TR 11 F O L. plantarum ¥R O HERAKAERI 72 EPS ZEFERED 7ZEH L
EPS 5y DA RETEED 21X, & L. plantarum B3MEFFT 5 EPS A ks 1
75 AE—DOEBLOBEERTFOEVCERT S LHESHh, FTH L
plantarum JCM 1149 ££73 EPS &4 ER L OVEPS iy DY A NI A LV iFEEEN &
EHETHo DX, REREEEZRT T M 4T 4 7 AKTHD L
plantarum WCFS1 #£ 7 L [AELD BPS A k7 7 A X —ZRFF L T\ e Z L IZiER
THREMENB X bND, —FH T EPS AENDVZR2WVEKTHY A N A ViFE
IEHEOEVER (JCM 1100, A73 #£72 L) EIEHEOIRWEE (D64, 12-38 £Rk72 &) (2

DD ZED, YA N A CEFEIEMEITEMIC EPS AEFERRIC O MEFT D
DTIERNEFZ 2 B, EPS OHEEHIRHESS EPS 53 (2381 2 € O IR
oy DFEICHONTHRFTHLENRDH D,
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JCM1149 genome

— PRI — PP — a’| k 44 €«  — D DT
. r J [l Y J [l Y J [} Y J
epsl cluster (9.7 kbp) epsli cluster (6.3 kbp) epsllil cluster (17.1 kbp) epslV cluster (12.3 kbp)
I FPhosphorylase Regulation protein Chain-length determination protein and Exporter Gilycosyltransferase(GT)

Hypothetical protein or unknown protein I Transposase (Tnp) [ Polymerase I Periplasmic protein
Flippase I Silence informalion regulator (Sir) BN Clu-1-P thymidyl iransferase BN Capsule synthesis

Acetyliransferase N Mutase

Fig. 2-4-2 L. plantarum JCM 1149 (ATCC14917) #E13RFET D HEE EPS Ak 7 7 A

H#— DX
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HIE JCMI1149 #RHE¥X GAPDH D& Ei1ERA

3-1. REOHMELER
%2 EIZBWT, 11 FED L. plantarum ¥R EPS AEPENE & KFEY A N A

VAEFEFERE D )N B 5 EPS AFERRIZ B £41 5 GAPDH 73 22 05 338 Ak
DTS DI EDIRSINIZ, GAPDH &, /AW Tid UIE LIZAIILS N~ D 5 1is 7381
3, FRIDIRIRYE Streptococcus J&Z HONTHIZES TR Y | 15 ENHE M~
DEERFILICE OFF B ik x R P s SN b — A4 T4 0 T8V
X778 (Moonlighting protein) & L CHIHAL TV D 13, FLEEE IZFRBW T, W<
DINDT TS FT 4 7 ZRRICE L CHARS GAPDH 2358 O L F o~ e
ERTZENRESNTND 4 b0, SEREITERICET 29513072 <,
ED X ITHRIEZINE ZHET DRIETDITHL N> TRV, —RICHEE
HAEBUZ KV EEICHE A EN A w 1T, 8 LRG0 RIS A7 8 (A7
TE3 DR 4 OFURTE AL (APC: Antigen presenting cell) & AHA/ERA$ 52 & T
IS E AR T D & SNDH(Fig. 3-1-1), EINEIL APC DR OSAR R N —
VERHRSZ A4y (PRRs : Pattern recognizing receptors) &/ L7237 /U RIEIC
LVFHEEINDD, PRRs OFTH MRS AR (TLRs @ Toll-like receptors) 1
BRx ARy DFERRIZBE G T 2 B0 1 & LT LIL TN S 101
LLENDREEE (3 L OB O 439 % GAPDH) D GufEEH 2 #fig 7 512
blz> T, EERIZEBT DERRKOBIEIRE Th D a0 R OB K b &
ETH O, HEnii (B~ 7 v 77— ) ~OFE T H EE
LBz, & CARETIE L plantarum JCM 1149 ¥k 3 GAPDH A3 hikAb L 7=
THP-1 #ifid (THP-1DCs) IZBWTED XL H ICHEFHEE 5 X 2§ 004 PR

T 5102, K GAPDH % fVC 1) THP-1 #i £ GAPDH &k & 7 % —



DOHEFE ., 2) GAPDH Hili4t4 ™ THP-1 DCs (281} Hid/a T3 B BT 2 B %5

fiti L7z,
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Fig. 3-1-1 BRRFMAZIZ L 5 PRRs 21 L 7= MAMPs D8k & feiE G4 OREIX
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3-2 SEBMEIERE X OHEBRFIE

3-2-1. THP-1DCs 281} 5 GAPDH 8Bi%k L &7 % —#EH|
FATHFZR 128V T GAPDH O LB 7 &2 —L L TOFEERRE 8 STV 5b

TLR2 }2 ¥ TLR4 (22T, THP-1DCs (2331 5 IL-6 FE/ER L OV IL-10 FEAED L
v H— L LCHRGT D00 LT, 2-2-7 THO FIEICHE - T THP-1 #iljE % 431k
S (THP-1DCs). 100ng/ml @ IL-4 % 7 ¢e RPMI1640 55 CHIlIE L, it TLR2
PLIR (Sino Biological Inc., Peking, China) & 72 13$L TLR4 $L{& (Sino Biological Inc.,
Peking, China) % 1000 {# A RIZ72 5 K 5 IINE 7213 SN (Positive control) L
37°C, 5% CO BRI N T 1 FEfflA v FaX— kL7, ZD%, JCM 1149 ¥k
GAPDH % 1 pg iSII L 37°C, 5% CO2 BREE F T 24 [l A o F 2 _X— | L7z, &%

#FFEAEIL L., BLISA v MZX o> TIL-6 &8 L OVIL-10 &2 HE L7,

3-2-2. THP-1 #5>5 D RNA HiHH 3 L U cDNA {k

2-2-7 JH|ZHE - CTHHHL L 7= THP-1 DCs % D-PBS(-) (77 7 A 7 A 7 B T4,
Rneasy Mini Kit (QIAGEN, Hilden, Germany) % A\ C# RNA ZHhH L7, #iH
L7z > 7 LD RNA £ 1% NanoDrop 2000 (Thermo Fisher Scientific, MA, USA)
ZHWTHIE L7z, %O RNA (X ReverTra Ace® qPCR RT Master Mix with
gDNA Remover (TOYOBO. Co., Ltd., Osaka, Japan) % F\ Til<2) 2 cDNA b % 72

VI #E £ C-20°C TIRIE LT,
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3-23. RATIA~—
ARKETHMHLE T 7 A4~ — %42 T Integrated DNA Technologies, Inc.

(https://sg.idtdna.com/pages/products/custom-dna-rna/dna-oligos)(Z C &% L 7= (Table

3-2-1).

3-2-4. GAPDH D% EFRENEA DRI
2-2-10 T LN 2-2-11 TEIZHE-> T, JCM 1149 £k SLPs L Y GAPDH % Hifjf L

7o 2-2-7 HHIZHE - T THP-1 DCs Z %, 100 ng/ml @ IL-4 % & RPMI1640
BTl L. Z D% 100 ng @ GAPDH F7-13%&® PBS # i L7-, 37°C.
5% CO2 B T C 1, 5, 20 FFfHlA > F a~— F L, B LiFH O IL-6 & LW
IL-10 &4 MIE L7z, $£72 3-2-2 HITHE->T RNA ZEIL L, 3-2-7 HIZHE-T

qPCR ZATVNIL-6 38 KUY IL-10 DA 72 8 An 13 Bl EL 2R 2 34 L 72,

3-2-5. RNA ¥V —J7 T v 2k A BEFRR~DEEMRIT
2-2-7 THIZHE - T THP-1 DCs Z #i#% . 100 ng/ml @ IL-4 % & e RPMI1640 55

THIPFL L, 100ng ® GAPDH £ 721 PBS 2RI L. 37°C. 5% CO2B&5: T 5 I
A ¥ aX— ]k L7, 3-2-22 HITHE> T RNA ZfliHi#%, RNA > —27 = 2 H]
DO 7 WiX GAPDH X PBS XENZEIVMANL LT 3 Yo TV A BJEITRLE L,

% RNA 828 1ug 22 % & 9 1 U Rt AW EAE (Kanagawa, Japan)
IZTRNA > — 27 = U T BT 72(5 n=1), 7 — ZfiEFTHRE, PBS XIZH~T
FEBLS 1.3 EUL LM U2 b 02388 LR 0.77 fELLTIZRED Lz b D &3
BN & B LT, FBELOZEHE) L 72815713 STRING (https:/ string-db.org/) % H
WTRRMEAE~ > 7l LTz, £725%0 @ RNA 1T 3-2-2 THIZHE > T cDNA ~ifidis

B, 3-2-7 HIZHE - T qPCRIZ & & fn I BT 21T - 72,
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3-2-6. qPCRIE
THUNDERBIRD® SYBR® qPCR Mix (TOYOBO. Co., Ltd., Osaka, Japan) 711 k

T — L2 > T 10 ng @ cDNA 3 X OEAIRE 0.6 pM O 7T A ~— % FIV T
EY AL L StepOne™ VY 7 /L ¥ A . PCR A7 L (Thermo Fisher
Scientific #) AffiH L T qPCR %#1To7z, B N7 —FITHEE Ct 15 12X
S THENT L, B-actin /T AFX— B 7 Bn & L CHMRBILLRZF T LT,

3-2-7. FREHEAT
R R A3 22V IR D IR T OERIVERIL 3 MRITL. 77 7 I EHRO T

il L FE#E(R 22 % 7~ L7z, % 7= GraphPad Prism software package version 9.1.% F\»
T One-way ANOVA % L < I Two-way ANOVA ¥E(Z K - THEEHENT L. P <0.05

DEE ZMARICAE TH D L HE LT,
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Table 3-2-1 K#E®D qPCR THEHA LT 7 A ~—

Primer name sequence (5'->3") nt length product size
Human_actin beta_F TGGCACCCAGCACAATGAA 19 186
Human_actin beta R CTAAGTCATAGTCCGCCTAGAAGCA 25
Human_TLR2_F GGCGTTCTCTCAGGTGACTG 20 119
Human_TLR2_R TGTCTTCCTGCCTTCACTTGG 21
Human_TLR4_F TCCTGCGTGAGACCAGAAAG 20 125
Human_TLR4_R AATGGAATCGGGGTGAAGGG 20
Human_MAPK1_F TTCCCAGTTCTTGACCCCTG 20 100
Human_MAPK1_R GCCACAACTACCAGAAACCG 20
Human_JUN_F GTGCCGAAAAAGGAAGCTGG 20 175
Human_JUN_R CTGCGTTAGCATGAGTTGGC 20
Human_STAT3_F CTGGCCCCTTGGATTGAGAG 20 216
Human_STAT3_R CACAATCCGGGCAATCTCCA 20
Human_STAT5A_F AATGAACAGAGGCTGGTCCG 20 201
Human_STAT5A_R CCTCAGGCTCTCCTGGTACT 20
Human_IL1B_F CTCTGGGATTCTCTTCAGCCA 21 297
Human_IL1B_R TTGCTGTAGTGGTGGTCGG 19
Human_IL-6_F ACTCACCTCTTCAGAACGAATTG 23 149
Human_IL-6_R CCATCTTTGGAAGGTTCAGGTTG 23
Human_IL-10_F CTTCGAGATCTCCGAGATGCCTTC 24 121
Human_IL-10_R GGATCATCTCAGACAAGGCTTGGC 24

Human_TNFAIP3_F
Human_TNFAIP3_R

GCCGCCAAGAGAGATCACA
TTCGCAAAGTCCCAAGTCCT

19
20

149

Human_NFKBIA_F
Human_NFKBIA_R

AAGTGATCCGCCAGGTGAAG
CTGCTCACAGGCAAGGTGTA

20
20

188

Human_NFKB1 F
Human_NFKB1_R

ACCCGGCTTCAGAATGGC
GGGATGGGCCTTCACATACA

18
20

209

Human_CD40_F
Human_CD40_R

ACTGATGTTGTCTGTGGTCCC
TCTTGGCCACCTTTTTGATAAAGAC

21
25

118

Human_CXCL1 F
Human_CXCL1 R

TTGTGAAGGCAGGGGAATGT
AAGCCCCTTTGTTCTAAGCCA

20
21

231
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3-3. MR

3-3-1. GAPDH D&% EAIZI T 551 TLR HuA DS
% 2BV C L. plantarum JCM 1149 #£ F3 % GAPDH | THP-1 DCs {23\ T,

FIZ IL-6 BEOIL-10 £FELXZFET D5 ENH L E o7z, Streptococcus
pneumoniae F3 D GAPDH % TLR2 <° TLR4 # /" L C IL-6 pEAEZHETH Z &
DE SN TS 8, &2 TARIFZEIZEBWV T, TLR2 3 X N TLR4 % GAPDH
ik L 72— ERE L, B TLR2 ik KO TLR4 fitlkz W TH/ L&
H—% )T L& GAPDH OSEifEIZED X 9B d 50
e 7=,

ZDORER TL-6 FEA T, PUARIFIMO 22> s v — L (Positive control) & FL#E
LC. i TLR4 HUARGMEFZITH 83% 2Bl fE 1, HT TLR2 Ui 50 Cidf
B 7R PEAEMHI S HERR S AL, T4%IIKF L7 (Fig.3-3-1A) , — 5T IL-10 FEAIC
B L TixHt TLR2 Hifk, Hi TLR4 Hifk & bICAEEMBNIIBIE SR o7

(Fig 3-3-1 B) ,
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3-3-2. GAPDH DR 1EH DRFEFEAL
JCM 1149 FkAi3k GAPDH 73 THP-1 fAQIZ +0 7260 fZn B 25 & 2 2 3 121%

EDOL LWDORFR N LENHR L5725, GAPDH % 5 % THbifkRpaICE: & L
HEBELORNA 207V 7L, TOERERBE L, ZORME, Bk EiEH
23w S5 1IL-6 EB LN IL-10 &Ik 1 K5 5 FEFICNT TR E < #
THHLOO, 5 FEHG 20 BERICT TUXIFE A E BB AL e -7z
(Fig.3-3-2A, B), 2D & & RNA OFBELFNTHDL L IL-6 1L 1 K DA
YHFaN— FTIRITE A ERBN R N2 0N 1 KNG 5 FEIZNT TR
35 RSB EN LA L, £ 20 REFEIZT TIETK 30% (KT LT
(Fig.3-3-3A), — T IL-10 ORBLOHRLIL 1L-6 & B DHFNPBILE S, A
¥ ax— g 1 BHTE—220%, 20O®%ITHDTL0HTH o7 (Fig

3-3-3B),
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(A):IL-6, (B):IL-10
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3-3-3. GAPDH |2k - THRHEEOE{ L -BEFHE
JCM 1149 #k3k GAPDH % THP-1 (Zfif5 LTHh 5 5 BEEIOA > F 22—

FT IL-6 BLTNIL-10 © RNA OFHRELHIMSE, ZNLDOHA MhA
R EEPICOWESED ZENHLMNE 5T, 2T, GAPDH (2L - T
DX BRBEBFRRBELETHL, A A L OHGWITE S TNDOFRDH T
D RNA v — 27 = v v 7 ailhile, TORE, BB LA LcEEFIE 315
SRR S, EINECHEE L 4 —D v 7 U v 7 BEHIER 7 &
IR DB 232 < W57 (Supplementary Table 1), —J5 CHREMHI L 7-1&
fBIE 789 FEEEMEGR S 4L, Ml ZE° DNA OXF A —VIREICE 9 5861
72 ENR R BT (Supplementary Table 2), & 524 v U —ZfEHTIC X > CTERR
RALEEE T ORRMEEZ~ >y 7T 5 & IB5HHEIR T Th D5 NFKBI,
NFKB2, REL, JUNB, MAP3K8, TRAF1, STAT5A, L & 7% —/y{ T % TLRI,
TLR2, TLR4, CD40, CD44, > 7} /MBE#EIZB 532 IRAK, A hhA =
rEIA > E LTHIBILS TNFAIP2, TNFAIP3, IL1IB, CXCL1, CCL4 A D
KX 7 E T D ITGA2 #f%. 1TGA4, ICAM, VCAM 72 £, St 2B
HLCEEFEFOLE LTRAS ZEERERFOREANEER L TWDH Z &l
Sk o7z (Fig3-3-4), EHICRNA V— 7 T AL » CTEH L TV iziEfs
FOHRT, REINEDRA N ERDEBIRTERGRITQPCR TERELTCE 2 A,
IL10, ILIB, CXCLl DX 9% A "hA v (FEHA V) OMIRRE I
LT =D THD CDA0 THEMRIEH LR ZHER LI2IED, x5 i
Kf-D—FETd % NFKBIA T EFMHATH D Z & Al L7z (Fig. 3-3-5)
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3-4. BER

GAPDH DA FEIVEHIZ DWW CTIXIRIENE Streptococcus J& THE 78 ST
Lb00, BEEICIB W TR L A EHE STV RN -T2, £ 2 TAETIE
GAPDH M iSO K+ Th 5 Z LR Sz L. plantarum JCM
1149 #7>& GAPDH % 4B L, &l &7 /L THP-1 DCs (235> T GAPDH 7%
ED LD THRIEISE B ET D DHED DT,

THP-1 #ifidi% PMA (2 K » THMRGHilaskIc b2 &~ m 77—V L HEBIL
L7 —PMREREICEBE T2 ERHREIN TS, Flevrua 7y —
VITHRAIE RIZB W TEE X 72 PRRs Z 8 BL S| TN ENRHEA 2 MEM £ 72
T AN ADF- ORI G5 10, PRRs O TH TLRs [k~ 22 M ko>
DB B G-T 2 Z KW 1 C, MFLECIX 13 FEfE, & R T TLRI 2>5 TLRY
F T 9 OOHERERYZR TLR 73 1SRRI CTHELL TV D Z EAHE I TW
2 101 SR BRI & FRRICHT TLR2 $iikds L OWT TLR4 Hitik & H T2 AfgEIc
£ T, Streptococcus pneumoniae H3% GAPDH 1% TLR2 ¥ X O TLR4 # /" L C
TNF-03 K OVIL-6 FEAZFHET H Z LRI NTEY , S HIZEDFEL TLR2
(ZHAT TLR4 O HRFRNZ LG SN TWD 8, ARBFEIZIBW TS [ARRIC
JCM 1149 #H13k GAPDH O IL-6 353Ei% 35T TLR2 Hrikis L UL TLR4 Hk(Z
Ko THHlEND Z EWRENTZZ &b, TLR2 3 X O TLR4 (X GAPDH D78
LT A= LTHREL TV D ZEAURIB SN, ~ 7 v 7 7 — I 0shikil
BT AEARNIZIUV T TLR2 X° TLR4 Z 4T L CHEM SR L7z # 7 8
BT HZ ENHMLNTWND 10 Z Lot | AW CTHRAFMED SV GAPDH
IZOWTHERRICZN LD LS Z =2 L TERLIZEEZ D, —FH A
fFZECIEPT TLR FUATRINC LV | IL-6 ODFERIH N A SN L OO, HLikik
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N & 2 PIHIFREE DS ARy > 72 Z & 035, GAPDH & HLRDFHRFTA > F 2
— FHUA & GAPDH DOHERAZEZ 272 81280 . K0 B/ TLR ~O/EH 5
REDSLEEEE R D,

— 5T, B NE T LI, HUTLR2 Hulkd KL UL TLR4 HUADEINIT GAPDH
D IL-10 F5ETEVEICR 2 L)y > 72, GAPDH O iSO RRE A biz B W)
THLINHDYTA P UA TR DMA 2R L, IL-6 131 »F 2~— | 5 KFfH
BIZE—ZIZELZ— T, IL-10 ® RNA HBUIA > F =2X— & 1 FFECTh
STy BLEDZ L6 IL-6 B L VIL-10 1% THP-1 DCs (28 TR 72 5 15
DL FH =2 L TREIGEEFET D et " snd, AT
TLR % %4 & L C GAPDHH OBl 7% —& L THRET 2 i L7223, H
SRAIERITBIG-95 PRRs (ZI1FfIC S C B L7 T U 2 RARSOMIRE N IZ F 8L
% NOD #Z2, RIG B2 272 & 100 T < OZ /RPN LT 108D |
IL-10 DPEAFHITIZZO X 5 R A EOEENTRIND,

Fig. 3-3-2 X ¥V GAPDH ¥/l 5 Befii#12, IL-6, IL-10 O EH b bR 7B
N EFLTWeZ LICEH L. GAPDH i1 5 FEff]# ¢ THP-1 DC 75 RNA %
ML, RNA > — 7 = R i 24T - 7o K5 5%, GAPDH /% THP-1 DCs |23 T
SR G AREIR 1. S REN . AR, MR OMERL & v 87 B e E SRR AR 1
RELHIEDLZENWLNERoT, £ OO EINE B EE T &
%g L L= qPCRICE Y VA b OA v (rEHA ) THDILIB.IL1I0,CXCLI,
TNFAIP3 TFH LWIHHL EH 28 L7-, & 512 GAPDH /& TLR2 X° TLR4 %4

TR SN D ZEDRENTZ Db, ZThhbz ke &, JCM 1149 BRH
2k GAPDH (Zxf L T Fig. 3-4-1 D X 9 72 IS E 25558 L TV 5 Al REME S /R S
iz, D> FE Y (GAPDH 13 TLR2 IZf5A T 2 Z & T.TRAF OiEME(L AT, RelB,

FOS. NF-xB 7 & O EK+ ZiEMHAL S8, BENIZBW T, RIEMY A A >
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T® 5 TNFa, IL-1, IL-6 DIENTEHA > Th b CXCL8 DFEAR & RIE i
(CBEE T DR A HET LB HND5 10 —J7 T, BBREWZ &2, THP-
1 DC (% GAPDH HlJ&iZxf U TRIEMEY A M A > & & BITHBRIET A MU A >
Th 5 IL-10 FEAEGFHFE LTz, RIEWET A M A o LHIRIEMEY A 1A L3
FRICHBL SN AIEBEIZ—RF B L T0WDH X IcBbh s, EERZHLES
2 BEATURBRGMIG T IIER x 2 EM > I2xE LT TLR2 4T L7z v 7 T viniE
WZED ZNEDOYA MIA UREIRFIZEEIND Z ENHEINTWND 12

Z OB 3B EH- O R 5372 CD40, CD44, CDS83 I3HiRIRRIZE 59
% & S, KRZ CD40 1% CD4 Gt T Milla<oJ+ — 7 TliladFf> CD40 V
R (CD154) LHRAEAEMT 2 Z &L THER RIS 2L THmbHNTED, #
JEHIRICHT D T MRS E 48 L. AREHZHEBIES 1% ZoZ Ln
S AMIE TR o 7= L. plantarum JCM 1149 #:% 13 U A E 2 GAPDH % &%
Bl S H 5 BRI AERNICB T, _ERokRIC B RE R CRERETER %
BET LT TRIERREROFELMRMET D Z & T, GAPDH IEFBIK &t
NTHRWGEFEIER 2R3 ARt H 5,

74



Helper T cell
interaction

Antigen
presentation

RelB
¥

FOS
.

Transcrlpt.lonal INFa
\regulatlon / IL-10
VAN Promotor N_ﬂ\ L1
Cytokine &
chemokine

Fig. 3-4-1 AFZEH HHER S 7= GAPDH (2%F9° % THP-1 DCs D505 i & DOWE X

75



3-5. BECER

1. Peetermans, Marijke et al. “Bacterial pathogens activate plasminogen to breach tissue
barriers and escape from innate immunity.” Critical reviews in microbiology vol. 42,6 (2016):
866-82. doi:10.3109/1040841X.2015.1080214

2. Oliveira, Liliana et al. “Group B streptococcus GAPDH is released upon cell lysis, associates
with bacterial surface, and induces apoptosis in murine macrophages.” PloS one vol. 7,1
(2012): €29963. doi:10.1371/journal.pone.0029963

3. Kopeckova, Monika et al. “Diverse localization and protein binding abilities of
glyceraldehyde-3-phosphate dehydrogenase in pathogenic bacteria: The key to its
multifunctionality?.” Frontiers in cellular and infection microbiology vol. 10 89. 3 Mar. 2020,
doi:10.3389/fcimb.2020.00089

4. Deng, Zhaoxi et al. “Glyceraldehyde-3-Phosphate dehydrogenase increases the adhesion
of Lactobacillus reuteri to host mucin to enhance probiotic effects.” International journal of
molecular sciences vol. 21,24 9756. 21 Dec. 2020, doi:10.3390/ijms21249756

5. Ishida, Minori et al. “Ribosome-engineered Lacticaseibacillus rhamnosus strain GG exhibits
cell surface glyceraldehyde-3-phosphate dehydrogenase accumulation and enhanced
adhesion to human colonic mucin.” Applied and environmental microbiology vol. 86,20
€01448-20. 1 Oct. 2020, doi:10.1128/AEM.01448-20

6. Kinoshita, Hideki et al. “Proposal of screening method for intestinal mucus adhesive
lactobacilli using the enzymatic activity of glyceraldehyde-3-phosphate dehydrogenase
(GAPDH).” Animal science journal = Nihon chikusan Gakkaiho vol. 84,2 (2013): 150-8.
doi:10.1111/5.1740-0929.2012.01054.x

7. Madureira, Pedro et al. “Inhibition of IL-10 production by maternal antibodies against Group



10.

11.

12.

B Streptococcus GAPDH confers immunity to offspring by favoring neutrophil
recruitment.” PLoS pathogens vol. 7,11 (2011): ¢1002363.
doi:10.1371/journal.ppat.1002363

Sun, Xiaoyu et al. “Subcutaneous immunization with Streptococcus pneumoniae GAPDH
confers effective protection in mice via TLR2 and TLR4.” Molecular immunologyvol. 83
(2017): 1-12. d0i:10.1016/j.molimm.2017.01.002

Chanput, Wasaporn et al. “THP-1 cell line: an in vitro cell model for immune modulation
approach.” International immunopharmacology vol. 23,1 (2014): 37-45.
doi:10.1016/j.intimp.2014.08.002

Abul K. Abbas, et al. > 7 N2V w7 <= - L STHIMAGRESY  FEESE 9, —L
BET « Uy N, 2018

TEAARE &, "Toll-like receptor & H#RGZ”, LT 579 & 5 8 % (2007)

Schiilke, Stefan. “Induction of Interleukin-10 Producing Dendritic Cells As a Tool to
Suppress Allergen-Specific T Helper 2 Responses.” Frontiers in immunology vol. 9 455. 19

Mar. 2018, doi:10.3389/fimmu.2018.00455

77



% 4 B GAPDH 73t & EPS A DR

4-1. BREOMIETEH

WoE, E3FELEBELUC, 1 FED L plantarum O Tt b S iRETEIED &
VN JCM 1149 BRIZBW T, GAPDH M EZRERER F-CTchod &, ZL T
THP-1 DCs (231} % GAPDH OREMEIEHZH LML T& e, S 5HIZ2-3-
8 TH|Z C L. plantarum D502 A8 EPS ERERE Tli 72 < #1735 GAPDH @
BIKGFET 22 LA LT LA, —J57T GAPDH 23 EPS M43 LR S
T FITH BT AR,

EF L ICM 1149 #R O EZ 4 PEFRENEVER - Td 5 GAPDH D BRSO Z3 U4 A3
EPS ARUCBIEL TWD ERE L7z, ZDZ L Z2ENDDHTOIC, KETIE
EPS & EFERE CTH D L. planatarum ICM 1149 ¥RIZOW T 1) EF AT — Y & EPS
APE & GAPDH WD REfR, 2)#ANC X 5 EPS A kR EN & GAPDH 4342 B
LCRili L7z, S HICARFETIL, BEPS EEMET a A FT 4 7 AR THD L
bulgaricus OLL1073 R-1 £k "2\ T, JefTHFEIC CTIEH S v7z EPS A EE
FRERFBMRAepsIE 35 X O'\epsIF ¥k (Supplementarl figure 1, 257) # AW T, &ix
TR KD EPS AFE~DREPEMEEM . S 51213 GAPDH 23 EIC B
292 Dl L7,
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4-2. EBRMEB L OERFGE

4-2-1. fFE K
ARFCIX EPS @& PE CHREFHEITEIED & L. plantarum JCM 1149, 35 X OV EPS

(CEEREIE R 23S S TR Y EATIIE T eps B FREKBEH S LT

% L. bulgaricus OLL1073R-1 #RZMFZExI5 & LTz, L. bulgaricus OLL1073 R-1 #£
B L OFERERDAepsIE 3, AepsIF ¢ tHRIZTIHAR FREFIHEZ LR fEx R Rt
it X 0 $EH A %1 F 7= (Table 4-2-1),

4-2-2. L. plantarum JCM 1149 DB ZLE 5 EPS AFE R L O GAPDH 23 WAMETH
MRS-F 55 #17C 20 W81 5538 U7= L. plantarum JCM 1149 #RORiTESZE H K % . MRS-

F 5541 40 ml ~ 2% (V/V)IERE L 7=, 30°C TA > F=2X— kL, 5% 0, 4, 8,
12, 24 BFRRICY 70 T AT o 1o, 538K 100 ul 2 96 XK~ A 7 n 7' L— |k
~HoFY) L, w47 a7 b— K —%— (Bio-Rad Laboratories, Inc. #)%
AT 595 nm OWEI R ARIE Uiz, Foh58IK%Z . A L7z 1 x PBS TR
P AR . MRS agar 2 VT 100 mm 7 4 v ¥ = ([ZIRR 21TV, 30°C T 24
BRSSO o o =—H00 b A EE(CFUMmD 2 FH Lz, =008 [5,000 x g,
. 4°C) 12 & - THEE BIEA 500 pl [BIIR L, 2-2-4 TE|ZHE > C EPS W4y %
% 2-2-5 HITHE > T EPS IREEAHIE L7z, ODsos = 2.0 IZHF# K 2 R 1% |
oy BE [5,000 x g 10 43fE, 4°C] I X > THEAEZEIL L, 2-2-10 HIZHES T
0.5 M @ LiCl ¥A#ZC SLPs 4y Z AL L7z, SLPs W%y H1 D& 237 BT 2-
-6 HIZHES CHIE LT, Ele v = RAF T a7 4 0 7% 2-2-13 HIZHE- TIT

>77,
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4-2-3. EPS & RHEIZ X 5 EPS B L U GAPDH 2k~ D g5
MRS-F E:H1iZC L. plantarum JCM 1149 BRO R 21T > 72, =008 [5,000

xg. 1000, 4°C] 12 L » T hiEEBRER. 1 xPBS CHIKZ UL L7, MRS-F
B M IR EBTE 2 10% (V/V) #FE L7, 2-(4-methoxyphenyl)ethylamine (Tokyo
Chemical Industry, Tokyo, Japan) % 0.15% (V/V) #s/ll (Inhibitor +) % 7= (X EEHRIN
(Inhibitor -) L. 30°C T 1.5 FffilA > F =2 _X— K L7z, D%, BEFEKE 100 ul &
96 "~vAr7uarL— Yo7V 7L, w471 —hKJ—%— (Rad
Laboratories, Inc. ) % FH\ T 595 nm OWEHEZHIE LAF 2l L7,

EPS 4y 135538 i A2 M LU 2-2-4 TEIZHE - ThitH L, 2-2-5 THITHE > THEf L
72o SLPs (% 2-2-10 THIZHE->T 0.5M @ LiCl R TEUZ L, 2-2-11 JHIZHE- T
SDS-12.5% PAGE {Z & = T4y - o4 L7z, F72 LiCl AL DK% 0.2 x PBS
T - BB, HE AT Y =) 4 ¥ — (Nikkyo Technos, Co., Ltd; HOM-100)
AWK ET 30 RIS AR L7z, &=O008E [5,000xg, 10 43, 4°ClIC
FoTREXEINL, 2% CPS Wisye LT EPS &RIERIC 2-2-5 HIZHES T
Em L7z, FHEEHEIZEIT D glycosylation inhibitor DF%2E( Inhibitor — X %

100% & L CHAERFIIIZ R L 72,

4-2-4. L. bulgaricus OLL1073 R-1 Bk & OV D RIBER D 5o R EiTE M 34
L. bulgaricus OLL1073 R-1 BfARK (WT), AepsiE. AepsIF $RD A F LI )V 7 K55

HRILINE R B R AP EEE L0 Rk 22 7o, 581K 10 ml 12X LT 1 ml
® 100 (W/v) % TCA ZiRA L 4°C T 10 e Lz, =050 BE[12,000 x g, 20
. 4C1 ITE > T REZBEILL 3.0 52D 100% mr¥ /—/LEiREHK 4°C
T 24 WA E L=, mO0HE [12,000 x g 20 43[E. 4°C) 12 & » Tk % A1
L. 70% =% ) =/ Lo QL Z G #%, 77— F —H TS 7,

TR IE 1 ml @ MilliQ /KIZIAME L. EPS M4y & U7z, S sfEiE ML 2-2-7 THIZ

30



fit > THAL & 872 THP-1 % 1 pg/ml @ LPS THIIHE . 20 ul @ EPS W4y Z R0 L
37°C. 5% CO: BRBi FC 24 WfflA % a_X— b L7z, B BiEAER L, R
FIZE& 4D IL-6, IL-10, IL-12 p40 % ELISA % M2 X - THIE L 7=, MRS-
F HHIC R D E5RIIE. RS Z 1%(V/VYERE%., 37°C. 24 Bl 1 v %
a_X— MZEo T L7, 558 BiEm 3= 008 [5,000x g, 10 43, 4°C]
I & o THe#E B % B, Amicon Ultra-15 =L ~7 4 VX —=2=> F (10K) B
LY 0.2 x PBS buffer #HWVWTH L T NADNy 7 7 —=FHEITDRN S 20 %
(SRR LR L7, R Y LR 2-2-11 THICHE > T SDS-12.5% PAGE 2

BB B L O 22-13 I > T Y = A Z T 1 v T 4 v 7 %47V GAPDH

Rt LT,

4-2-5. JCM 1149 #RHi3K EPS IZ%3 % Y3GAPDH #Fnitk DR
2-2-4 E|ZHE - TR U7z L. plantarum JCM 1149 ¥R EPS B4 HILE 1

ug/ml @ RNase (NIPPON GENE. Co., Ltd, Tokyo, Japan) 3 X T 12 U ¢ DNase
(NIPPON GENE. Co., Ltd, Tokyo, Japan) Z#s1 L. 37°C T30 4fE]A > F 2 —
k L7z, %l T Proteinase K (Merck & Co., Inc., USA)% 0.2 U FHY &I L 55°C
T30 KA o F 2 — h L7, £D%&., ¥ 7 /L% Visking Tubing (As One. Co.,
Ltd, Osaka, Japan) ~f L, K /KTEM L7z, Tz #ifb L7z L. plantarum
JCM1149 £kHk EPS & L7z, #ifk L7= EPS % 10 ug/ml (2725 K 912 MilliQ /K
T L, 100pul 2% 7 L — b (ThermoFisher H)) ~#shith, &7 = /L~ L
FANT T REfIRE 4% 2725 KON LTz, 4°C T 24 FefEl#F{E% ., PBS-T
TV =/ Pif L 1% BSA-PBS T 1 K] 7 v v %7 L7z, 3 M-KSCN &K T
U =L EPEE . 100ng O Y3GAPDH ZIRINL 4°C T 24 BFi#HE L7-, EiE%

B2 L PBS-T CTU =/L% 1[AFEEH%, 100 pl © 1 x PBS 247 = L ~IRINL .
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7L — K U —X— (Varioskan LUX Skanlt Software 4.0; Thermo Fisher Scientific) T

dOG (R R 550 nm, #OEH R 498 nm) A HIE L7,

4-2-6. JCM 1149 #EH & EPS & GAPDH DA VEH
4-2-8 THIZHE - TH{k L 7= L. plantarum JCM 1149 £EH 3 EPS %, 2-2-8 TH|ZHE -

TONME@ I v~ N7 T 7 4 —THEIL, %7727 aD EPS &% 2-2-51H
(2> THE L7z, 2-2-10 THIZHE > T 0.5M @ LiCl ##Z TR L 7= SLPs 4y %
Cy3- labeling kit (Amersham CyTM3 Mono-Reactive Dye Pack, GE Healthcare. Co.,
USA) ZHWTHEOEER Lz, 2-2-8 THIZE-> TR v~ h 57 —T
SYEtE, 5T T 7 v a Ot (B 550 nm, HOLER: 498 nm) &7 L—
kU — & — (Varioskan LUX Skanlt Software 4.0; Thermo Fisher Scientific %) CH]
EL, Elko@mvsifb L7 1 pg ® EPS B LN pg D Y3GAPDH #iEA L.

HIRT 30 fFRE L1z, D%, 2-2-8 B> T/ IVIER v~ v 7T 7 ¢
—THmL, %7727 ar? EPS & IOHOGME ZHIE Lz, & TOHE

X1 EOLRLTHoT,

4-2-7. WEFHENT
B RN 2WRB DR COTEERMZERIL 3 FEITL., 77 713K ELZ DY

it & e 222 7~ L 7=, F 7= GraphPad Prism software package version 9.1.% ffJ\»
T One-way ANOVA % L < (& Two-way ANOVA {EIZ & - THEGFHENT L. P<0.05

DB EMATHICHETH D LHIE LT,
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Table 4-2-1 AFE CTfEA L7z L. bulgaricus OLL1073R-1 £ X W\ eps BIoFE BAR DR

Species Strain Feature Source
. OLL1073 R-1 (WT) A probiotic strain known of immunomodulatory effects of EPS. e
L. bulgaricus . . . Meiji univ.
WT can produce two types of EPS; High molecular weight EPS (H-EPS) and low molecular weight EPS (L-EPS)
OLL1073 R-1 AepsIE (AepsiE) A derivative of OLL1073 R-1 which completely lose H-EPS productivity Meiji univ.
OLL1073 R-1 AepsIF (AepsIF) A derivative of OLL1073 R-1 which can produce half amount of H-EPS comparing with WT Meiji univ.
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4-3. R

4-3-1. JCM 1149 BEDAFIZHE S EPS APEIRS L U GAPDH 2%
GAPDH 43X L. plantarum JCM 1149 #EDOAEE & EPS 4 pER KUY GAPDH

YIS ED XD IZBEE T B Db D 72 MRS-F B8RO A iR & J <72,
ZOFER. ODsos fHI L OVEEE L HICHHE 4-8 BERIZIC)MT TE LU
BlEI NN, T O%IL, ODsos EITFELNTHM L72 b OOAREBITITE AL
A L7edo T2 (Fig. 4-3-1 A) . 553& BIEH O EPS BT HOWT, 5558 12 FEfE#&
FCTIHED LN HERR SN2 0 o o 385 2% 24 BRI CIIREEE 12 eI &
HeSTHI 2 51N L Tz, E 7oA 35 R EIC 3V T ODsos = 2.0 ([C AR EE
ZAii AT SLPs By i L X U 7 HBEZME LI E 24, Bk 4, 8, 12 1y
{12 £ TITA 12-18 pg/ml & KX 2B LT R o iv7e o 7223, Biae 24 FRfiL C
13K 207 pg/ml & EEEE 12 BRI IS T 10 fFLL Eogna /R L7z (Fig. 4-3-1
B), KIZ4 SLPs M4y % SDS-12.5%PAGE (Zf L7z & Z A, K% 4 R, 8 IfH
W5y TIE & LDy RIZBIE SR 23, B 12 BRI I3 41
kDa &) 50 kDa DALENIZH@ S ROBIER S, Bi# 24 FFf#] 1% T3 GAPDH (2
FEYS 9 5% 41 kDa OB /Ny RBBIE STz (Fig.4-3-10), S BIZFY 7
JZOWTT = AZ T yT 47128 ) GAPDH Ot Al b& 25,

#) 41 kDa /3> KX GAPDH Th 5 Z E DR I, Z D/ 2 R 24 W

BN L Cuh/= (Fig. 4-3-1 D),
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Fig. 4-3-1 L. plantarum JCM 1149 £EOAEFHBRA), B EIEH O EPS BER

L ONSLPs B 53 H D & /X 7 B YR FE DHERE(B). SLPs [E 43 @ SDS-12.5%PAGE (C).

T AX LT yT 47K D SLPs Hi4y o GAPDH O (D)
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4-3-2. L. plantarum JCM 1149 {231 % EPS SR E DR
ATEEIZIS\WN T, L. plantarum JCM 1149 ¥R DA FIZHE S GAPDH 43k & EPS 4=

PEICIIAHEAME N 22 BT T2 EPS & E%IZ 31T % Glycosylation inhibitor T %1k,
A% . 2-(4-methoxyphenyl)-N-(3-{[2-(4-methoxyphenyl)ethyl]imino}-1,4-dihydro-2-
quinoxalinylidene) ethanamine 3 & F{57AYIZ [AIAR DREIE & 7D 2-(4-methoxyphenyl)
ethylamine % FHV N T, EPS 5 X° CPS &k 4 #iil L. GAPDH 23 WA k3% % e
L7,

Z DOifEHR. Glycosylation inhibitor #ANX D SLPs B 73 1T ARBMKAZ LT H
IXTBE DLW BRENZ D72 <. GAPDH & &2 5L 5H) 41 kDa D 3 RigJE
HIRWNZ & DGR S L7z (Fig. 4-3-2 A) . Glycosylation inhibitor #ANZAE 5 EPS
ApEME, CPS AFEME. GAPDH 7piiE% Fig. 4-3-2 B2k L7z, ABFMICITRE
AT RONIRP -T2 —TC, FKRIEZHETH D CPS TIIAI 75%ITBAMEHI, 47
WEHETEH % EPS IIA BB 2R L, K 69%IAK T L7z, £72 GAPDH O3
v ROREE Zfi#HT L7= & Z A, Glycosylation inhibitor #sHNZ &> TE LD L7z

(#131%) (Fig. 4-3-2 B),
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Fig.4-3-2 Glycosylation inhibitor (2 & 5 L. plantarum JCM 1149 ¥k D/EE ., EPS B L O CPS EFERE. H A8 GAPDH ~D %

s
=

ool

(A) H1IAZEE GAPDH @ SDS-PAGE. (B) #HEZEROLLEL T 7 #p<0.1, *p<0.05, ***p<0.001
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4-3-3. L. bulgaricus OLL1073 R-1 @ eps RIEERIZIIT 5 GAPDH 5y Witk
L. plantarum JCM 1149 #RIZE T, EPS A kB EA 2 FH 723 BRI 35V T EPS

AEFERIHNC LV (IR RE~D GAPDH 3 E LK T35 2 EBRE iz,
Z T, WEIZ EPS AEn T2 RKS T T 0/ A F ¢ 7 A8k L. bulgaricus
OLL1073 R-1 O Bik % AT, EPS AEEDOREHMN & Z A5 GAPDH D53k
PERFAM 44T > 72, OLL1073 R-1 (X431 % EPS (H-EPS) & {X4>f- EPS (L-EPS)
ZAEPET 508, H-EPS G lHEZ K< L7-AepsIE. H-EPS A RLEEZ ) S0%ITIR T
L7c AepsIF #E% FVCEE L 7=,

ZORER, IL-10 FHEIEMEICBEI L CTlX, H-EPS A RHER KK LT AepsIE Tl
IL-10 FHEIEMERA B K T AR &7z —4 T H-EPS A kR & 0 fR R
% AepsIF FRCTHA BRI DA BT, —F, IL-6 3 LTV IL-12 p40 55575 M
BWTIE, BOREIZ D720 DD, AepsIF FRIZEBUVT IL-6, IL12 OAEFENH]
fil 47z (Fig.4-3-3A. B) . 2D OEKDEE EIETIC GAPDH #5045
DD 728 MRS-F H5 TR 21T o7& 2 A, SDS-12.5%PAGE DR Tl
ETOEEKTH 41 kDa DA RPBIE SN TWe—/HT, V= RAZ 7y T
4 U7 TIE WT BED AepslE #£TD I GAPDH D/N> KR 4L, AepsIF

Rl &2 -7 (Fig. 4-3-3C. D) ,
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FEMEIEYE (A), MRS-F 5538 -5 HI 4> D SDS-12.5% PAGE (B), 7 = A % 7' 1

T4 TR (C)

#p<0.1,* p<0.05,** p < 0.01, *** p < 0.001
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4-3-4. L. plantarum JCM 1149 H5k EPS & GAPDH DHA{EH]
EPS “EFERK T o % L. plantarum JCM 1149 |Z glycosylation inhibitor Z #8/1 L Th%

F LA, £720% L. bulgaricus OLL1073 R-1 #£D EPS &+ /KL V. EPS
APERETZIS T72 < GAPDH 73l & 2 L2 RS S 7z, GAPDH D 53iis & EPS
EPEITIIM O OBEMENH 5 &b s, £, 2 BITRT X OI2, WIREE
FIED5 EPS Al - [BIUY L72BRIZ, GAPDH 2% EPS BZ3IZHA STV Z
& 725 GAPDH (X EPS (BN A /R$ 2 LR S LTz, £ 2T, EPS 12X
% GAPDH DN 2t od THfEsd L 7=,

GAPDH 73 EPS (2 L TARYITHRAMEZ /R T E 9 2R T 272012 JCM
1159 ¥k H#H sk EPS # A4 &/ 7 L — F XEICHE L Cy3 ik L 7=
GAPDH(“*GAPDH) D 25l L7z, £ D#E R, L. plantarum JCM 1149 #RH
3 EPS X EPS % [HE(L LTV 720y EPS - & il L CHEICHE W EDLRE 2R L
7= (Fig 4-3-4) ,

0.020

0.016

0.012 |

Fluorescence

0.008 -

0.004

0.000

EPS - JCM1149 EPS
Fig. 4-3-4 3GAPDH O L. plantarum JCM1149 H 3k EPS ~Dif5 A

* p <0.05
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WIZ., L. plantarum JCM 1149 £k 3K EPS @ EPS-GAPDH [ O+ A 1EFH % 5~
LI, SR v~ 7T 7 4 —IZ K% EPS-GAPDH G KD H & 7l 7
Tzo TOfEFR, EPS OHZ 7 VigEZft L7256, 9 25 ml O HALEIC B —
7 DIERR STz, @PGAPDH O36 . #J 21 ml OFLEIZE AR S vz, —

Ji. TNBERIBAE LIBICHEAZLT 5 L. EPS. ©3GAPDH & & IZASK DO AT
BFaE—7»nEA L, X0&ES OB WERME, £ 11, 18, 21

ml |2 — 7 NE Y EH & (Fig. 4-3-5) . DLE D, JCM 1149 £k GAPDH &
EPS [ ZBffEZ R § 2 & R-1 #kH3K D EPS (H-EPS & L-EPS) (ZIHERV vE A
MHER SN &0 D, JICM 1149 #£ & R-1 BRHIK EPS (X R 2B AHT 5 2
& DIRIE EHLT,
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4-4., B

L. plantarum R O LLESFRMT S . L. plantarum @ EPS W[4y OS5 TR MER 1%
EPS JREEIZHHBE S 2 MM 23 i 57225, EPS W53 IZ3 £4%5 GAPDH 7 EE 7R
RERER T Ch D NP LNERoT, £ TARETIE, GAPDH O3 WH
EPS & OBUFMEICE A Z T D et 2 B8 T 272D, Wy OfE &M% )
LML LD & LT,

WA D EPS 1t BOBAEII 0% 12> & & H N T T R ESD & LTy
WSND T ERHRE S TND S0 RAFZEIZIBWT S L. plarntarum JCM 1149

BRI O EFH CThd D 2 & AR SHUIZHREE 12-24 FFEIZ 2T T, EPS I
HLWEELERHZR L, 61, B R&EZ LT, SLPs BipHhoZ Ry
BIREIZOWT S, EPS & [ARRICHZE 12-24 BRRIC /T THE LW ER-Z/R Ll
BHOGUWNIBEEST D RN RSN eV = R 2 T 0y T 4 T O R
([ZF\ T SLPs 43 H D GAPDH D/ RIFEE#EBHICB W RS 2D Z &N
R S 72 Z &5 GAPDH Z3WAIZIE EPS ZAEFEN B9 2 Z & 2 5f < R
TWa,

EPS NEFHMIC DM SNHBIH E L TAEEIZZ AT At v v I ET 5
AIREMES R ST D O, L. plarntarum JCM 1149 BRIZEBWT S, EEN—ELL
L& 7o T EFH NI T EPS AEEN TR < 58 S 41, EPS EEEIC 1 T GAPDH
MW ESND AR H D, —T7, HIMRHIZRIT D EPS mAEEA I =X LI
AL TIIMEEEMER E BB L TWD AL H VD . A% OFEMENT 23 22T
b5, HiEFEHIZ X 5 GAPDH & EPS OAEPERE#ZIZ X - T GAPDH & EPS 4
PENFHBET 2 2 L DR &7 A3, EPS EE L GAPDH 43 WAhs BT 73 5 Bt
(X TEESNTOWD AR & 5725, EPS AEREMEFANC L Y GAPDH il
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EABICIE L2, S OICHEBRENZ &2, 2-(4-methoxyphenyl)ethylamine ¥S/1
I SLPs 73D GAPDH &6 % L IR T & ¥ 72, 2D Z &6 L. plantarum JCM
1149 #£ GAPDH 1% EPS AEPEIZHAT L CRMARIMI /W S 40 5 AIREME 2N < 7RI
STz,
L. plantarum JCM 1149 #8125\ T GAPDH 437N EPS AEPEICIKFET 5 Z L 3R
2 I 4L TV A3, OLL1073 R-1 BROD B F KIBHEAepsIE. AepsIF #ETlL, WT 35
K O AepsIE FRIZEB W TSIz —7 ., AepsIF ¥k ClIisas il P IC 0 AS rese
SN, FA I A CFEEEEEU LM E R Lz, ZOZ LD L
bulgaricus OLL1073 R-1 FRIZF T H GAPDH X FE RN 3w ST 0 g
il & LTHET D EDRENT, FATHIEIZIBNT AepsIE & AepsIF T
L. EPS AEFEME N A 5 Z L SR S 41T % (Supplementary figure 2), ¥ 72 EPS
XM, 40K Ui (RU: Repeating unit) Ak, H RSN ~HEH - iR &<
ONDEMEER T HOWEIND I ERMLILTWV S (Fig. 4-4-1)% 12, Z D& X
undecaprenyl-phosphate galactose phosphotransferase = — K92 epsIE I3 E KNI
J(E L EPS @ RU & RO A 25 5 priming glycosyltransferase!> 13 & L T
RES 2 Z &b EPS BRICEMN R 2 MF T & B2 biv, FEERITAepsIE B
TIX HEPS GO RBELAHEHR I LT WD 7T, ZHiTx L
alpha(1,3)galactosyltransferase & =t — N4 % epslF % K48 L 7= AepsIF k13 . H-EPS,
L-EPS & HIZAEFENHER I TV D 73, EpsIF K4EIZ K-> T RU OREENZAL
L7zt EZ BN, AHFFRICEBW T, AepsIF BRTHIH GAPDH b ElEi s h
oo Z LB H-EPS Tld72< L-EPS (b L <IZZ OO EHEIEME) (2
AR 72 BT ASE |2 AR L T GAPDH 233 SV T = ATREME DS HER S 5
L2arUnllowf et & LT, EPS AEREICBIfR72 < GAPDH M0 ST r]

BEHEDB XD, BEIZ, Streptococcus pneumoniae 1235 T GAPDH [IAHZ
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BT D EHERIEHEERO— D LytA IC L DIREOFER & L TR~ S b
T ENHEENTWD U F£72 L plantarum 299v ¥k CIIAMBE D B & Hpi)
L T GAPDH DHESNA~DIRHAEINT 5 Z & bEE SN TWVD B, R
BWTY L. plantarum F& (Fig. 2-3-14 C) & tb~_C L. bulgaricus OLL1073 R-1 ¥k
FJ OV BRI TEF R B 3 IS W TR ¥ N7 BB STz (Fig. 4-3-
3C), ZDZ &M L. bulgaricus OLL1073 R-1 ¥£ GAPDH 4341 EPS 4 E Tl

<, WHZREZDMOERIZ K-> TR S TWZRTREME b HERI S N D,

Polymerase
’ Flippase
A\ Tyrosin kinase
Q Tyrosin phosphatase
Glycosyltransferases: GTFs Q

Fig. 4-4-1 EPS DA & HERX 12
Z Z % C. L. plantarum JCM 1149 £ Tl EPS 4 & GAPDH 43O FHEAMEIC
DWTEERFERICEIV R L TE 7, LU, REWEVSMHEZRT ONEND
JUZDUWT, A2 TIL EPS-GAPDH [HOBFIMEIZE H L TR 21T - 72
MY, GAPDH |IfiffEREERO—FEE WV HEFMN D, ED K57 EPS (FEH)
Tho THLBRMEZ R AREEZME L7-, L2 L Fig. 4-3-6 7»5, GAPDH @
BIFMEIT EPS OFEFIZ L > TEASIND Z EAVRES L, X 5T Fig. 4-3-7 05

JCM 1149 #EH 3K EPS 13 GAPDH 12x%f L TEEER D T REOES KR EZTER LES =
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R ENTZ, EPS OEEMICIZ TS, WREE (S v a—R, BT 7 b—2A,
TL)—=A TNaIy 77 IR E EHITTILD DONREMER,
HFBMERIZONTHBET D2LERH D), FEHOMERERX, HEHOEMH (7
TFEE U UEEE ARSI U r— LY VR ) Effi LT-ERE
FICEKRT 2, RUDHESBIZ L D0 FERENMONTND 2, FlE
2, RyFx o7y ab—3 a2l X - 7T L plantarum JCM 1149 H2k D GAPDH
3 A BMERGUROREHIZB T 207 7 "I R T7 7 h—RX, 7a—AR
ELIRFREAETERT B RN RSN TWD 15, 544, L. plantarum JCM 1149
Hi3k EPS DR BRI A B FE 3 72 | X BERRIE] CLUR - f##T % 2 & C GAPDH
DSBFPEZ 7R3 EPS ORHEZ B G T 2O F#HND L5725 9,
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5-1. SEATRRZEICRT T DA IEDALESR T

FAThR A 2 PR TR 2 O T e e i B 1 & TR MRS 59 D sy (LTAL
RTaT A NTFRZYJ, EPS, SCFA 72 &) 3 12 STV D23,
P T H IR OEAT D EPS (Hi45y) 1306 EMIaICER Ui W E)s & 2 5] <
THFZ LIRS NTWIZ 34, EPS (TR D A 70 bR E T b G 2R
CREREE, BESURS AR, BEBHOEM, T RER L) BROND T &5 b Bk
B e MBI EH O EER & ST/, ThETO EPS LHHE LT 1
NAFT 4 7 A BEEOGIEREGERICET 20984 1.5 & EPS Okl
B RIBIZE D BEPS KR EDOT 7'r—FI2 Ko THRIEMEER~DOFH G %R
LEEdENEL AbND, L, KW EMIC T v 4T 4 7 ADSEE T
M2l 21213 EPS & e dLBRE AT IC DWW T SRR E R 2 IV TR —
BREE T Tl - fiftt L. EPS DNEHER T TH LR HIXZDOHTOH EPS DEE
B (F5R) 2T 20NN ETH L LE X, £ 2 TARIFFETIX EPS &
L7 E DL L plantarum FEIZFE B L, 11 FEEOEKF T EPS A PERE & %
PEREEH 2 iRt 35 2 & ¢, F7- p iR & =D /EH. £7- EPS
EOBRMEEMAGNCTHZ L2 AL L,



5-2. FL.ERE @ EPS APERE & GAPDH 73 IEEIZ DWW T

AT 2 T CliE, 11 FEOD L. plantarum ¥ % 7= FELEGFRNTIZ K > T EPS &
EPERRT&H % JCM 1149 #RHI2Kk EPS 2MEBLIRMIIGE 7 /L THP-1 DC (2B TEb
IL-6, IL-10, IL-12 FEAEFFEE M2 R 2 LICEH L, TOBRICHET HL—
YIAT 4T aT A O—FE GAPDH % [FE, GAPDH M3 A KR O 3= B0
IR THDZ EZHLMNI LT, £O%, 54 ETIE, JCM 1149 Bk I
EFR WISV T EPS FEA & GAPDH 77 WMRIES D Z & B I OVEPS FEA %
BN L7z & & GAPDH 73S b IRAI RN BIE SN D T & 2R LTz,
BT, B2 FEICEBWT EPS FEAERE (EPS M OZFHRE) CTix+/oIc#i
T 52 LD TE Mo 7 L plantarum R O GFEFRETEME DEWDS | EESA~D
GAPDH Z3iZEHT 5 Z & TSN d Z R L E o7z, UL, L
plantarum FEIZ 1T 5 50 HETETEIX GAPDH (22N~ 2 AlHEMEDS 58 < TRIB S 1
77

%72 GAPDH NS S iz 5L LT, THE TREBEEICK D7 °
ROMPRBE DO M & BET 5 Z & BRME ¢ SAUTUWNZ A, L. plantarum JCM 1149
BRIZH U TIE SLPs 5y, ¥538 RIEEI Sy & HIZE DD & 37 B O 23 72
W2 DD EPS APELEE L THWMSNLTWDO b D EEX bhvle, B, A
Wm0 G e RN HE T 2 BRICITFHRRIEL R O & o R 7 BB D+
7 NVEHN R ST ESN PR S, D% T T T VBSIRN GRS VT o+ — v
TIN5, L L GAPDH (ZIZBEFND > 7 VERHINZ AR Y 3 2 BlsliE
B SN2 o 1=, RBFFEIZ BT L. plantarum JCM 1149 ¥k Hi 3K EPS 13 GAPDH
ERWBIRMEEZ R LT Z b KEKRTIE Fig. 5-1 ® X 912, EPS ™ 7 F v

WANDORDO Y DT A M L& 720 BRSNS TS ATREME R HER S ho Tz,
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EPS [ ZHNEERU)AHEN TER S NT-%, 7V v 3—BIZ LV HEiRs~HE
HEh, RIATZ—BIZEOZI T2 0NN TND 9% ZDOZEMD
JCM 1149 FERNIZIW T GAPDH 1X RU IZ#EA L, AR EPS A/ 7 v & A
([ZHE > THEBSAPEL, 2 0%, BIERREA~ES £ ITBREPICTHERD LI
EPS & 34795 &35 2 i b (Fig. 5-2).

—J5C, EPS B/EFE CHREEIER LB L=l 78 ob D L. bulgaricus
OLL1073R-1 #8ClX. L. plantarum F& & b~ CH:E BiGHIC SRSk 2 Ry
B EnizZ & & BIZRERDAepsIE #& TiX H-EPS AEPEREZ KL L TV

ZH 0 5T GAPDH W HER S T2 2 & IKKRHT AepsIF #Tix H-EPS
AEFERREZRFFL TN DIZH 030 53 GAPDH W BIE SN2 o122 &)
H72EMm6 . EPS 41 L7z GAPDH 43 A 1 = X ME4 T D EPS AEFERK I H
TEDHEIFRBE2NEEZBND, S HITANIFEIZEBW T, JCM 1149 #RHR
GAPDH X [FI#RH 3k EPS (2 BIfntEZ " § 2 L 28 L7z (Fig. 4-3-6), ZHEE K
BER TN Z CEBHEMIER OFIEIC LV | REIRHICHERDH D Z L RSN
TWDZ EDD, EPS & OBRMEIZ LY GAPDH ORI WANEDE WAL L
TWHAREME S B X BN D, MIBNICAFIET 5137 D GAPDH 733 7 F /LA
ZIRA L7 < Th Al MRIMI WS LD DINEDRIRBITA S E 725 T
WL, ZHE THRE O H HFECHIIEBEOFZEME, H 25 WVIXRTEH 5272
STVWRNA TN = ALDIHE, EHITIFE IO EEHINTEHN TV D DTl
W EHERIT S,

GAPDH 723587 2 FESH DR BIT — 5 E S TRV | L. plantarum JCM 1149
PRHI2KE GAPDH (3 EPS OMMIFIC SR VG T 7 M I oW T 7 h—RA 9
ERBRELT D TREMEDSRIR 10 STV 5, & BIT L. plantarum KEFE T HARHT
AT o 72BE. EPS OARAERETH - T Z OEifiiEiIkE < B2 24545
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DHOT-ZENDH ZOEGEIT RSN D, 5%, AIFZEOH A% 52 EPS @
FEROHE ., BEEH RS AR, OB 72 K25 Z & T, GAPDH #Ffult: EPS
DEFBUIA S SN D0 E LIV,
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5|
UDP-Q

Fig. 5-1 EPS A& % 4 L 7= GAPDH O] & EPS-GAPDH = > 7' L v 7 A FE R O HEH
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Stationary phase cell

L. plantarum JCM 1149

3. Loclization

1. Interaction with EPS

2. Secretion with EPS a
e GAPDH

EPS

on cell surface released to
environment

%
“«® 2

Fig. 5-2 ARMFTE HHERI S D L. plantarum JCM 1149 #8125 1F 5 EPS %41 L 72 GAPDH O E R/ 5 0%
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5-3. JIBEREREI LI- L plantarum JCM 1149 Bk D% E RS /EH

AHFIEH; 3 B CIE, L. plantarum JICM 1149 £ 3% GAPDH 73 % (2 THP-1 DC #
J& o> TLR2 12 & - TRk S 4L NFxB #REE 4T LIz S B 2 /L3528 T
S REERZHET L L 2WALNI L, TNETLA—0IFAT 4 TS
127 A & LTCD GAPDH OEEREMITIR M Streptococcus J& % HHLMIAFFE S AU,
FARE ICRBL LI A 138 BN~ DR Y BRERICmEnD L 7R
=Y ZADFHFERLRIEICE ZFHET D T ENHE SN TN B F kv o
DFEEFETEH GAPDH O WNEIHRE SN TR Y | EICHKKIE GAPDH /¢
L= % ERa~08EM s T a g 47 0 7 AERICBE L TR S T &
7= W63 — T CILBBE D GAPDH D%yl EfEAIC B9 2 Wi T T
b7,

AN FNT L. plantarum JCM 1149 ¥RIZE AR RGBS L O E B EH 61
%, GAPDH S BIEE SN2 e b, EROMEOIA LEEE X 5 & | IHE R
JE RV T, GAPDH (X Fig. 5-2 @ X 9 e feEiE@ifE 2 3 84 5 LHEH & h
%, W, LBEREIIECHEEZ RV D ENICERET D Z L3
LWE S 508, ZHE TO GAPDH 70 DO FLIR LIS K 2 #7525 JCM 1149
B b F kB D GAPDH #/r L CFE FRMIE LD LT U0 JAM-2 % V378
mELREE LEEEE AT ETIREND, ZDK, BENIZIHB VT EPS L3R
WS L7 GAPDH 1%, BRKMIEC~ 7 = 7 7 — 20 X 95 bR Al (APC:
Antigen presenting cell) & L TLR2 /> L Cadik S, FEx OYA WA v

(IL-1b, IL-6, IL-10, IL-12, TNF-a72 &) PEAIR LN CD40 L& 7% —DIEL
RENZED T Mila~OPUFERIC L > TREFTIERZ2EE T2 Ex 615
(Fig. 5-2), AWFZEIEL THP-1 DC Z BHRRAILE TV & L7z in vitro DWFFRIZHE & -

TWAS72®, Fig5-2 OFEH D T2 0OIZ 4 1% in vivo TOMREDRHIFFS NS,
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L. plantarum JCM 1149

™

1. Attach to epitherial cell
with surface GAPDH and colonize

3. Antigen presenting

cells recognize GAPDH %\' O\
via TLR2 and so on. " Maturatich = )
Maturec Naive
APC CDA4 cell
4. Induce Immunomodulationp larizi ° B .
by cytokine productionand " ° al;izI:ng c,l"_.u l _IL-6 U{IL-HJ
antigen presentation S Aln s
Th subsets o o e
! | |
Inflammatory Anti inflammatory
effect effect

Fig. 5-2 I E 0% R8T 5 L. plantarum JICM 1149 RO 55/ 1EH o 748
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5-4. HEda

AWIE T, AT TR 2 5512 EPS % FE0EHEIR 7 & LTRE L 11 fED
L. plantarum B THE 24TV, & HIZ EPS B 2B AR E LTI Z T/ VIR 2
n~ 7T 7 4 =X B L R EDT 7 u—FIZ Lo T EPS &/EEK
(2317 %5 GAPDH ZHOGEMENEMER & LCRET 2 Z LIgli Lz, £
7= HER A T3 o4 72y GAPDH O5EfififEA 2o\, THP-1DC £
Wik L7 —CEB TR EZ D Z & T, TLR2 %41 L C NF-«kB #R# %1%
PEAL URIENEY A b A (IL-1B. IL-6, IL-12, TNF-)BE/E A2 #5854 5 L [FIRF I,
HERRRIIA TH 2 DPIRIEMEY A A > IL-10 bEAFEIND Z & %
B 57202 L7z, & 5T, GAPDH 78 EPS [ZH M 274 2 & v 5, EPS DAEAK

(2 5 GAPDH D RSN 3 W~ D ATREVE 2 4160 THRSE LTz,
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Supplementary Table 1. GAPDH #filJ#iks, FBUEME X417 THP-1 DC OB 1R

GPADH/PBS | Gene Product

11.19 EEF1D eukaryotic translation elongation factor 1 delta, transcript variant X2

9.02 SQSTM1 sequestosome 1, transcript variant 1

7.48 MARCKS myristoylated alanine rich protein kinase C substrate

6.68 BIRC3 baculoviral IAP repeat containing 3, transcript variant 1

4.82 YWHAE tyrosine 3-monooxygenase/tryptophan 5-monooxygenase activation
protein epsilon, transcript variant 2

4.68 ACTN4 actinin alpha 4, transcript variant 1

4.56 SOD2 superoxide dismutase 2, transcript variant 1

4.56 CXCL1 C-X-C motif chemokine ligand 1, transcript variant 2

4.40 TNFAIP2 TNF alpha induced protein 2, transcript variant X6

4.33 TRAF1 TNF receptor associated factor 1, transcript variant 3

4.02 EIF3K eukaryotic translation initiation factor 3 subunit K, transcript variant 1

3.85 MCOLN2 mucolipin 2, transcript variant X3

3.70 PUF60 poly(U) binding splicing factor 60, transcript variant 5

3.58 TDO2 tryptophan 2,3-dioxygenase

3.41 MIR10392 hsa-miR-10392-3p

3.39 SERPINE2 serpin family E member 2, transcript variant 2

3.34 EHDI1 EH domain containing 1, transcript variant 1

322 ABTB2 ankyrin repeat and BTB domain containing 2

3.10 BMPSA bone morphogenetic protein 8a

3.08 DDIT4 DNA damage inducible transcript 4

3.03 IRAK2 interleukin 1 receptor associated kinase 2

3.00 CD40 CD40 molecule, transcript variant X5

2.99 VCAMI1 vascular cell adhesion molecule 1, transcript variant 3

2.94 BCL3 BCL3 transcription coactivator, transcript variant X2

2.94 SNN stannin

2.83 N4BP2L1 NEDD4 binding protein 2 like 1, transcript variant 5

2.79 SRC SRC proto-oncogene, non-receptor tyrosine kinase, transcript variant 2

2.74 CCL3L3 C-C motif chemokine ligand 3 like 3

2.69 CXCL3 C-X-C motif chemokine ligand 3

2.62 TNFAIP3 TNF alpha induced protein 3, transcript variant X6




2.60 CCL1 C-C motif chemokine ligand 1

2.57 ICAM1 intercellular adhesion molecule 1

2.53 CYP7B1 cytochrome P450 family 7 subfamily B member 1, transcript variant X1

2.53 CD83 CD83 molecule, transcript variant 3

2.51 STX11 syntaxin 11, transcript variant X1

2.41 RCC2 regulator of chromosome condensation 2, transcript variant 1

241 KYNU kynureninase, transcript variant 3

241 CXCLS C-X-C motif chemokine ligand 8, transcript variant 2

2.40 ZC3H12C zinc finger CCCH-type containing 12C

2.39 ELOVL7 ELOVL fatty acid elongase 7, transcript variant 2

2.36 SSBP1 single stranded DNA binding protein 1, transcript variant X2

2.36 GIMAPS GTPase, IMAP family member 8, transcript variant X2

2.33 CCL3P1

2.32 REL REL proto-oncogene, NF-kB subunit, transcript variant X2

2.32 KCNQ4 potassium voltage-gated channel subfamily Q member 4, transcript
variant 2

2.31 CFLAR CASPS8 and FADD like apoptosis regulator, transcript variant 13

2.27 STATS5A signal transducer and activator of transcription 5A, transcript variant 2

2.26 CLDNI claudin 1

2.26 NINJ1 ninjurin 1, transcript variant X1

2.25 KCNN2 potassium calcium-activated channel subfamily N member 2, transcript
variant 1

2.24 EBI3 Epstein-Barr virus induced 3, transcript variant X1

2.23 CCL3L1 C-C motif chemokine ligand 3 like 1, transcript variant 2

2.19 GPR35 G protein-coupled receptor 35, transcript variant 1

2.16 IFI27L2 interferon alpha inducible protein 27 like 2

2.15 ABR ABR activator of RhoGEF and GTPase, transcript variant 3

2.12 ZC3HI12A zinc finger CCCH-type containing 12A, transcript variant 1

2.10 PVR PVR cell adhesion molecule, transcript variant 1

2.09 EEF2K eukaryotic elongation factor 2 kinase

2.08 TNIP1 TNFAIP3 interacting protein 1, transcript variant X2

2.07 NFKBIA NFKB inhibitor alpha

2.07 NFKB1 nuclear factor kappa B subunit 1, transcript variant 1

2.06 FGF2 fibroblast growth factor 2

2.06 CCLA4L1 C-C motif chemokine ligand 4 like 1, transcript variant CCLAL
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2.04 PDXDCl1 pyridoxal dependent decarboxylase domain containing 1, transcript
variant X2

2.02 MAFF MAF bZIP transcription factor F, transcript variant 3

2.02 NAPIL4 nucleosome assembly protein 1 like 4, transcript variant 11

2.01 UNCI3A unc-13 homolog A, transcript variant X2

1.98 G0S2 GO0/G1 switch 2

1.95 LSS lanosterol synthase, transcript variant 3

1.95 POU2F2 POU class 2 homeobox 2, transcript variant X20

1.95 CD274 CD274 molecule, transcript variant 2

1.94 NFKB2 nuclear factor kappa B subunit 2, transcript variant X4

1.92 RELB RELB proto-oncogene, NF-kB subunit, transcript variant X2

1.91 TNFAIPS TNF alpha induced protein 8, transcript variant 3

1.91 AMPD3 adenosine monophosphate deaminase 3, transcript variant 2

1.87 ICOSLG inducible T cell costimulator ligand, transcript variant 3

1.86 SERPINAI serpin family A member 1, transcript variant 5

1.86 CRIM1 cysteine rich transmembrane BMP regulator 1, transcript variant X9

1.84 GIMAPS GTPase, IMAP family member 5

1.83 KLF5 Kruppel like factor 5, transcript variant 1

1.83 NUBI1 negative regulator of ubiquitin like proteins 1, transcript variant 1

1.83 GIMAPI- GIMAPI1-GIMAPS readthrough, transcript variant 2

GIMAPS

1.81 MFSD2A major facilitator superfamily domain containing 2A, transcript variant 5

1.81 TNFRSF9 TNF receptor superfamily member 9

1.81 ATP1BI ATPase Na+/K+ transporting subunit beta 1

1.81 CCL4 C-C motif chemokine ligand 4

1.80 ZYX zyxin, transcript variant 3

1.80 PXDCI PX domain containing 1, transcript variant X2

1.80 OLRI1 oxidized low density lipoprotein receptor 1, transcript variant 1

1.80 CCL20 C-C motif chemokine ligand 20, transcript variant 1

1.80 IL1B interleukin 1 beta, transcript variant X1

1.79 ILA411 interleukin 4 induced 1, transcript variant 1

1.77 FLVCR2 feline leukemia virus subgroup C cellular receptor family member 2,
transcript variant 2

1.76 BTG2 BTG anti-proliferation factor 2

1.75 SAT1 spermidine/spermine N1-acetyltransferase 1, transcript variant 2
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1.73 MIR4751 hsa-miR-4751

1.73 LIF LIF interleukin 6 family cytokine, transcript variant X1

1.72 RNA28SN4 RNA, 28S ribosomal RNA N4

1.72 RNF19B ring finger protein 19B, transcript variant X1

1.71 RNA45SN4 RNA, 45S pre-ribosomal N4

1.70 NCF1C neutrophil cytosolic factor 1C pseudogene

1.70 MOB3C MOB kinase activator 3C, transcript variant 1

1.69 NLGN4Y neuroligin 4 Y-linked, transcript variant X15

1.69 LOC100507403 uncharacterized LOC100507403, transcript variant X6

1.69 KDMo6B lysine demethylase 6B, transcript variant X7

1.69 FRY FRY microtubule binding protein, transcript variant X4

1.68 PTGER4 prostaglandin E receptor 4, transcript variant X4

1.68 TNIP2 TNFAIP3 interacting protein 2, transcript variant 1

1.66 PCGF5 polycomb group ring finger 5, transcript variant X3

1.66 MGLL monoglyceride lipase, transcript variant X12

1.66 ETV3L ETS variant 3 like, transcript variant X1

1.66 DENND3 DENN domain containing 3, transcript variant X16

1.66 NR4A3 nuclear receptor subfamily 4 group A member 3, transcript variant X1
1.65 MSC musculin

1.65 RGS16 regulator of G protein signaling 16, transcript variant X1

1.64 TLR2 toll like receptor 2, transcript variant X1

1.63 ESPLI extra spindle pole bodies like 1, separase, transcript variant X5
1.63 ANKRD1 ankyrin repeat domain 1

1.63 ECE1 endothelin converting enzyme 1, transcript variant 4

1.63 RBFOX2 RNA binding fox-1 homolog 2, transcript variant 6

1.63 CHST2 carbohydrate sulfotransferase 2

1.63 MPND MPN domain containing, transcript variant 2

1.62 IL7R interleukin 7 receptor, transcript variant X1

1.62 MAP3KS mitogen-activated protein kinase kinase kinase 8, transcript variant 3
1.62 TFAP2A transcription factor AP-2 alpha, transcript variant 1

1.61 WTI1 WTT1 transcription factor, transcript variant G

1.61 UTP4 UTP4 small subunit processome component, transcript variant X1
1.61 LOC105378047 uncharacterized LOC105378047

1.61 GABARAPLI1 GABA type A receptor associated protein like 1, transcript variant 1
1.61 ATF5 activating transcription factor 5, transcript variant 3
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1.60 JUNB JunB proto-oncogene, AP-1 transcription factor subunit

1.60 PIM3 Pim-3 proto-oncogene, serine/threonine kinase

1.59 ALASI1 5'-aminolevulinate synthase 1, transcript variant X4

1.59 CCL2 C-C motif chemokine ligand 2

1.59 RHOF ras homolog family member F, filopodia associated

1.57 TJP2 tight junction protein 2, transcript variant 5

1.57 EPB41L3 erythrocyte membrane protein band 4.1 like 3, transcript variant 2
1.57 PRKD3 protein kinase D3, transcript variant X5

1.57 TIPARP TCDD inducible poly(ADP-ribose) polymerase, transcript variant 1
1.56 TNFRSF10B TNF receptor superfamily member 10b, transcript variant 2

1.56 GCH1 GTP cyclohydrolase 1, transcript variant 1

1.56 PLK3 polo like kinase 3

1.56 CSF1 colony stimulating factor 1, transcript variant 3

1.56 LOC728743 zinc finger protein pseudogene

1.55 SDC4 syndecan 4, transcript variant X1

1.55 IFNGR2 interferon gamma receptor 2, transcript variant X2

1.55 MYB MYB proto-oncogene, transcription factor, transcript variant 13
1.54 CYPI1B1 cytochrome P450 family 1 subfamily B member 1

1.53 PVT1 Pvtl oncogene

1.53 HCK HCK proto-oncogene, Src family tyrosine kinase, transcript variant 3
1.53 CEBPB CCAAT enhancer binding protein beta, transcript variant 1

1.53 LHX2 LIM homeobox 2

1.52 SIX5 SIX homeobox 5

1.52 BCLIL BCL9 like, transcript variant X5

1.52 VAV2 vav guanine nucleotide exchange factor 2, transcript variant X7
1.51 USP12 ubiquitin specific peptidase 12, transcript variant X3

1.51 YBX3 Y-box binding protein 3, transcript variant X4

1.50 SVIL supervillin, transcript variant X17

1.50 OGFRLI1 opioid growth factor receptor like 1, transcript variant 1

1.50 GPR132 G protein-coupled receptor 132, transcript variant 1

1.50 RIPK2 receptor interacting serine/threonine kinase 2, transcript variant X1
1.50 CD70 CD70 molecule, transcript variant 1

1.50 SLC16A6 solute carrier family 16 member 6, transcript variant 1

1.50 PTP4A3 protein tyrosine phosphatase 4A3, transcript variant 2

1.50 LOC101929932
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1.50 SLC9B2 solute carrier family 9 member B2, transcript variant 6

1.49 CD58 CD58 molecule, transcript variant 2

1.49 PLA2G7 phospholipase A2 group VII, transcript variant 2

1.49 ETV3 ETS variant 3, transcript variant X1

1.49 RRAD RRAD, Ras related glycolysis inhibitor and calcium channel regulator,
transcript variant 1

1.48 LRGI leucine rich alpha-2-glycoprotein 1

1.48 TRIM47 tripartite motif containing 47, transcript variant X2

1.48 TRIP10 thyroid hormone receptor interactor 10, transcript variant 1

1.47 BOLA2 bolA family member 2, transcript variant 3

1.47 ATP2BI1 ATPase plasma membrane Ca2+ transporting 1, transcript variant X4

1.47 44629 membrane associated ring-CH-type finger 9

1.47 PPFIBP2 PPFIA binding protein 2, transcript variant 2

1.46 RASSF4 Ras association domain family member 4, transcript variant X10

1.46 NRP2 neuropilin 2, transcript variant 5

1.46 HIVEPI human immunodeficiency virus type I enhancer binding protein 1,
transcript variant X3

1.46 DUSP4 dual specificity phosphatase 4, transcript variant X1

1.45 SEMA4A semaphorin 4A, transcript variant X1

1.45 STK26 serine/threonine kinase 26, transcript variant 3

1.45 LOC730101 uncharacterized LOC730101, transcript variant 1

1.44 B4GALTS beta-1,4-galactosyltransferase 5

1.44 DUXAP8 double homeobox A pseudogene 8

1.44 BHLHEA40 basic helix-loop-helix family member e40

1.44 BMP6 bone morphogenetic protein 6

1.44 ZNF169 zinc finger protein 169, transcript variant 1

1.44 BAHCCI1 BAH domain and coiled-coil containing 1, transcript variant X3

1.44 INSIG1 insulin induced gene 1, transcript variant 4

1.43 ZC3H12D zinc finger CCCH-type containing 12D

1.43 NRG1 neuregulin 1, transcript variant X11

1.43 PLD6 phospholipase D family member 6

1.43 LOC105375566 uncharacterized LOC105375566, transcript variant X6

1.43 CPNES copine 8, transcript variant X2

1.43 ILIORA interleukin 10 receptor subunit alpha, transcript variant X1

1.42 CNKSR3 CNKSR family member 3, transcript variant 4
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1.42 PHF19 PHD finger protein 19, transcript variant X3

1.42 LYRMA4 LYR motif containing 4, transcript variant X1

1.42 GATAD2B GATA zinc finger domain containing 2B, transcript variant X2

1.41 KCNQ3 potassium voltage-gated channel subfamily Q member 3, transcript
variant 1

1.41 UXS1 UDP-glucuronate decarboxylase 1, transcript variant 3

1.41 OSGIN1 oxidative stress induced growth inhibitor 1

1.41 EBFI EBF transcription factor 1, transcript variant 15

1.41 TMEM123 transmembrane protein 123

1.41 PIK3RS5 phosphoinositide-3-kinase regulatory subunit 5, transcript variant 4

1.41 SLC7A1l solute carrier family 7 member 11, transcript variant X1

1.41 CYP27B1 cytochrome P450 family 27 subfamily B member 1

1.40 UNKL unk like zinc finger, transcript variant 10

1.40 FOSL2 FOS like 2, AP-1 transcription factor subunit, transcript variant X3

1.40 FAM107B family with sequence similarity 107 member B, transcript variant X3

1.40 RCNI1 reticulocalbin 1

1.40 MAP2K3 mitogen-activated protein kinase kinase 3, transcript variant X3

1.40 SLC7A2 solute carrier family 7 member 2, transcript variant 5

1.39 NFE2L2 nuclear factor, erythroid 2 like 2, transcript variant 8

1.39 TBX3 T-box transcription factor 3, transcript variant 1

1.39 LRFNS leucine rich repeat and fibronectin type III domain containing 5,
transcript variant 3

1.39 TSC22D3 TSC22 domain family member 3, transcript variant 3

1.39 MIR636 microRNA 636

1.39 ZEB2 zinc finger E-box binding homeobox 2, transcript variant 1

1.39 NCF1 neutrophil cytosolic factor 1

1.39 SMADI SMAD family member 1, transcript variant 4

1.39 PRPFS pre-mRNA processing factor 8

1.38 PDCDILG2 programmed cell death 1 ligand 2

1.38 PDPN podoplanin, transcript variant X3

1.38 MAMLDI1 mastermind like domain containing 1, transcript variant X4

1.38 LDLR low density lipoprotein receptor, transcript variant 4

1.38 CHST7 carbohydrate sulfotransferase 7

1.38 FKBP5 FKBP prolyl isomerase 5, transcript variant 4

1.37 TPRAI1 transmembrane protein adipocyte associated 1, transcript variant 10
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1.37 AHR aryl hydrocarbon receptor

1.37 RASSFg8 Ras association domain family member 8, transcript variant 3

1.37 PARM1 prostate androgen-regulated mucin-like protein 1, transcript variant X1

1.37 RFTNI1 raftlin, lipid raft linker 1, transcript variant X5

1.37 GRAMDI1A GRAM domain containing 1A, transcript variant X9

1.37 FAMI18A family with sequence similarity 118 member A, transcript variant 3

1.37 OPTN optineurin, transcript variant 1

1.37 TAF4B TATA-box binding protein associated factor 4b, transcript variant X1

1.37 TRAF3 TNF receptor associated factor 3, transcript variant 4

1.37 MCTP1 multiple C2 and transmembrane domain containing 1, transcript variant
X19

1.37 LOC112268324 polycystin-1-like

1.36 NUTM2B-AS1 NUTM2B antisense RNA 1, transcript variant 2

1.36 BTG3 BTG anti-proliferation factor 3, transcript variant X2

1.36 PTEN phosphatase and tensin homolog, transcript variant 1

1.36 TMEMS52B transmembrane protein 52B, transcript variant 2

1.36 PDSSI decaprenyl diphosphate synthase subunit 1, transcript variant X1

1.36 ELL2 elongation factor for RNA polymerase II 2, transcript variant X1

1.36 BID BH3 interacting domain death agonist, transcript variant 7

1.36 HNRNPHI heterogeneous nuclear ribonucleoprotein H1, transcript variant 31

1.36 RCN1P2

1.35 ARHGAP23 Rho GTPase activating protein 23, transcript variant X6

1.35 SLC39A8 solute carrier family 39 member 8, transcript variant X4

1.35 SLC1A3 solute carrier family 1 member 3, transcript variant 3

1.35 MYO10 myosin X, transcript variant X4

1.35 NIPA2 NIPA magnesium transporter 2, transcript variant X10

1.35 MFNG MFNG  O-fucosylpeptide  3-beta-N-acetylglucosaminyltransferase,
transcript variant 1

1.35 VCAN versican, transcript variant 2

1.35 C4orfa8 chromosome 4 open reading frame 48, transcript variant X1

1.35 SLCO3Al solute carrier organic anion transporter family member 3A1, transcript
variant X3

1.35 BOLA2-SMGI1P6 | BOLA2-SMG1P6 readthrough, transcript variant 4

1.34 MREG melanoregulin

1.34 CD44 CD44 molecule (Indian blood group), transcript variant 5
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1.34 TNFRSF11B TNF receptor superfamily member 11b

1.34 NDUFSI1 NADH:ubiquinone oxidoreductase core subunit S1, transcript variant 5

1.34 CLEC2D C-type lectin domain family 2 member D, transcript variant 5

1.34 EXOSC7 exosome component 7, transcript variant X5

1.34 APOO apolipoprotein O, transcript variant X3

1.34 ARRDC3 arrestin domain containing 3, transcript variant 6

1.33 TANK TRAF family member associated NFKB activator, transcript variant 2

1.33 GPR68 G protein-coupled receptor 68, transcript variant X4

1.33 NLE1 notchless homolog 1, transcript variant 2

1.33 LOC339192 uncharacterized LOC339192

1.33 F3 coagulation factor III, tissue factor, transcript variant 1

1.33 PPIF peptidylprolyl isomerase F, transcript variant X1

1.33 COL27A1 collagen type XXVII alpha 1 chain, transcript variant X4

1.33 RAP2C RAP2C, member of RAS oncogene family, transcript variant 4

1.33 MED27 mediator complex subunit 27, transcript variant 3

1.33 CYB561 cytochrome b561, transcript variant 2

1.32 MIR3916 hsa-miR-3916

1.32 PLD2 phospholipase D2, transcript variant X6

1.32 TRIM16 tripartite motif containing 16, transcript variant 3

1.32 MRPS36 mitochondrial ribosomal protein S36

1.32 TIFA TRAF interacting protein with forkhead associated domain

1.32 PRDM1 PR/SET domain 1, transcript variant 1

1.32 USP31 ubiquitin specific peptidase 31, transcript variant X5

1.31 NEDD4L NEDD4 like E3 ubiquitin protein ligase, transcript variant X7

1.31 EFHD2 EF-hand domain family member D2

1.31 MTHFD2 methylenetetrahydrofolate dehydrogenase (NADP+ dependent) 2,
methenyltetrahydrofolate cyclohydrolase, transcript variant 3

1.31 USP49 ubiquitin specific peptidase 49, transcript variant 1

1.31 FCER2 Fc fragment of IgE receptor I, transcript variant 2

1.31 RABI12 RAB12, member RAS oncogene family, transcript variant X1

1.31 BIK BCL2 interacting killer

1.31 CREBL2 cAMP responsive element binding protein like 2

1.31 FAM49A family with sequence similarity 49 member A

1.31 RASA4B RAS p21 protein activator 4B, transcript variant X6

1.31 CBWD5 COBW domain containing 5, transcript variant X13
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1.31 LOC102724250 neuroblastoma breakpoint family member 1, transcript variant X1
1.30 PDIAS protein disulfide isomerase family A member 5, transcript variant 2
1.30 RRAS2 RAS related 2, transcript variant 1

1.30 SMAD7 SMAD family member 7, transcript variant 2

1.30 KLF3 Kruppel like factor 3, transcript variant X2

1.30 SLC37A1 solute carrier family 37 member 1, transcript variant X1

1.30 SLC22A18 solute carrier family 22 member 18, transcript variant 4

1.30 HOPX HOP homeobox, transcript variant X8

1.30 RPS2P12

1.30 CLEC7A C-type lectin domain containing 7A, transcript variant 5

1.30 AP2A2 adaptor related protein complex 2 subunit alpha 2, transcript variant X2
1.30 TRNR tRNA-Arg

1.30 FEZ1 fasciculation and elongation protein zeta 1, transcript variant X2
1.30 FAM20C FAM20C golgi associated secretory pathway kinase

1.30 IRF1 interferon regulatory factor 1, transcript variant 5

1.30 POLR2J3 RNA polymerase II subunit J3

1.30 C30rf80 chromosome 3 open reading frame 80

1.30 CYB5A cytochrome b5 type A, transcript variant X1
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Supplementary Table 2. GAPDH $IlJ#{1Z & - THBLHNH = 4172 THP-1 DC D& 1-#

GAPDH/PBS | GENE Products

0.08 RPL7A ribosomal protein L7a

0.10 CYFIP1 cytoplasmic FMR1 interacting protein 1, transcript variant 10

0.11 RPS6KAL1 ribosomal protein S6 kinase A1, transcript variant 3

0.14 HNRNPR heterogeneous nuclear ribonucleoprotein R, transcript variant 6

0.16 SLC25A6 solute carrier family 25 member 6

0.16 SEMA7A semaphorin 7A (John Milton Hagen blood group), transcript variant 2

0.17 EIFSA eukaryotic translation initiation factor 5A, transcript variant A

0.17 PSME2 proteasome activator subunit 2, transcript variant X1

0.31 INTS3 integrator complex subunit 3, transcript variant 1

0.31 CCL5 C-C motif chemokine ligand 5, transcript variant 1

0.31 PHFI PHD finger protein 1, transcript variant 3

0.33 MGAT4B alpha-1,3-mannosyl-glycoprotein 4-beta-N-acetylglucosaminyltransferase B,
transcript variant 2

0.37 PIP4K2B phosphatidylinositol-5-phosphate 4-kinase type 2 beta

0.39 IPO4 importin 4, transcript variant 2

0.39 PSMB3 proteasome subunit beta 3, transcript variant 3

0.39 CEP170 centrosomal protein 170, transcript variant X12

0.40 RNH1 ribonuclease/angiogenin inhibitor 1, transcript variant 4

0.41 PTPRC protein tyrosine phosphatase receptor type C, transcript variant 1

0.42 HNRNPHI heterogeneous nuclear ribonucleoprotein H1, transcript variant 20

0.45 NCF4 neutrophil cytosolic factor 4, transcript variant 2

0.47 EIF3C eukaryotic translation initiation factor 3 subunit C, transcript variant 3

0.48 GPRIN3 GPRIN family member 3, transcript variant X4

0.52 GPRS9A G protein-coupled receptor 89A, transcript variant X5

0.52 RGS4 regulator of G protein signaling 4, transcript variant 3

0.53 ADORA3 adenosine A3 receptor, transcript variant A

0.54 UBASH3B ubiquitin associated and SH3 domain containing B, transcript variant 2

0.55 NOMOI1 NODAL modulator 1

0.55 RASA3 RAS p21 protein activator 3, transcript variant 2

0.55 CARS cysteinyl-tRNA synthetase, transcript variant 4

0.56 TBC1D9B TBC1 domain family member 9B, transcript variant 2

0.57 TCEAI1P2

0.57 MERTK MER proto-oncogene, tyrosine kinase

121




0.57 EME1 essential meiotic structure-specific endonuclease 1, transcript variant X2

0.58 LOC107986031 uncharacterized LOC107986031

0.58 NXPH3 neurexophilin 3

0.59 ITGA2 integrin subunit alpha 2, transcript variant 3

0.59 KIAA0754 KIAAO0754

0.59 LRRC25 leucine rich repeat containing 25, transcript variant X2

0.59 CRIPAK cysteine rich PAK1 inhibitor

0.59 B3GALNT2 beta-1,3-N-acetylgalactosaminyltransferase 2, transcript variant 1

0.59 NUP160 nucleoporin 160, transcript variant 1

0.59 RTN4R reticulon 4 receptor

0.59 SMARCBI1 SWI/SNF related, matrix associated, actin dependent regulator of chromatin,
subfamily b, member 1, transcript variant 4

0.59 CLPTMIL CLPTM1 like, transcript variant X5

0.59 HMCNI1 hemicentin 1, transcript variant X2

0.60 CDCA7 cell division cycle associated 7, transcript variant 1

0.60 SOCS6 suppressor of cytokine signaling 6, transcript variant X1

0.60 GAREM1 GRB2 associated regulator of MAPK1 subtype 1, transcript variant X3

0.60 GRAMDIB GRAM domain containing 1B, transcript variant 7

0.60 PGBDS5 piggyBac transposable element derived 5

0.61 RHOBTBI1 Rho related BTB domain containing 1, transcript variant 11

0.61 ABHDI10 abhydrolase domain containing 10, transcript variant 2

0.61 EFR3B EFR3 homolog B, transcript variant 1

0.61 CDK5R1 cyclin dependent kinase 5 regulatory subunit 1, transcript variant X2

0.61 GALM galactose mutarotase

0.61 THSD7A thrombospondin type 1 domain containing 7A, transcript variant X4

0.61 LPARS lysophosphatidic acid receptor 5, transcript variant 1

0.61 TALI1 TAL bHLH transcription factor 1, erythroid differentiation factor, transcript
variant X3

0.61 CCRI1 C-C motif chemokine receptor 1

0.61 MTHFD2L methylenetetrahydrofolate dehydrogenase (NADP+ dependent) 2 like,
transcript variant 7

0.61 HHEX hematopoietically expressed homeobox

0.62 CNIH3 cornichon family AMPA receptor auxiliary protein 3, transcript variant 12

0.62 CORO2A coronin 2A, transcript variant 2

0.62 DDIT4L DNA damage inducible transcript 4 like
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0.62 HYOU1 hypoxia up-regulated 1, transcript variant X8

0.62 ST8SIAS ST8 alpha-N-acetyl-neuraminide alpha-2,8-sialyltransferase 5, transcript
variant X1

0.62 HDAC6 histone deacetylase 6, transcript variant 10

0.62 CANX calnexin, transcript variant 3

0.63 LAIR1 leukocyte associated immunoglobulin like receptor 1, transcript variant ¢

0.63 PCDHI1 protocadherin 1, transcript variant 1

0.63 ZNF652 zinc finger protein 652, transcript variant 2

0.63 STARD13 StAR related lipid transfer domain containing 13, transcript variant 4

0.63 EPN2 epsin 2, transcript variant 2

0.63 ARID5B AT-rich interaction domain 5B, transcript variant X3

0.63 SASH3 SAM and SH3 domain containing 3, transcript variant X1

0.63 ETVS ETS variant 5

0.63 MX2 MX dynamin like GTPase 2, transcript variant X1

0.64 RADSI1C RADS]1 paralog C, transcript variant 4

0.64 GPR65 G protein-coupled receptor 65

0.64 LGR4 leucine rich repeat containing G protein-coupled receptor 4, transcript variant 1

0.64 SPRED1 sprouty related EVH1 domain containing 1, transcript variant X2

0.64 ZNF347 zinc finger protein 347, transcript variant 3

0.64 TNFRSF21 TNF receptor superfamily member 21, transcript variant X1

0.64 ZNF395 zinc finger protein 395

0.64 TLR4 toll like receptor 4, transcript variant 3

0.64 MTUSI1 microtubule associated scaffold protein 1, transcript variant 6

0.64 SLAMF6 SLAM family member 6, transcript variant 4

0.64 SCRN1 secernin 1, transcript variant 1

0.65 GCNTI1 glucosaminyl (N-acetyl) transferase 1, transcript variant 3

0.65 ANKRD63 ankyrin repeat domain 63

0.65 STRIP2 striatin interacting protein 2, transcript variant X1

0.65 RTTN rotatin, transcript variant X8

0.65 CSGALNACTI1 chondroitin sulfate N-acetylgalactosaminyltransferase 1, transcript variant 21

0.65 SUCNRI1 succinate receptor 1

0.65 CLIC1 chloride intracellular channel 1, transcript variant 1

0.65 SCAI suppressor of cancer cell invasion, transcript variant 2

0.65 LRATD2 LRAT domain containing 2, transcript variant 1

0.65 SH3RF2 SH3 domain containing ring finger 2, transcript variant X3

123




0.65 SYNEI spectrin repeat containing nuclear envelope protein 1, transcript variant 3

0.65 DACT1 dishevelled binding antagonist of beta catenin 1, transcript variant 1

0.65 BRCA2 BRCA2 DNA repair associated

0.65 NRSNI1 neurensin 1

0.66 TLE3 TLE family member 3, transcriptional corepressor, transcript variant X12

0.66 TLR6 toll like receptor 6

0.66 LOC101928429 uncharacterized LOC101928429

0.66 SLC35E4 solute carrier family 35 member E4, transcript variant X1

0.66 ARFGEF3 ARFGEF family member 3

0.66 ZC3H6 zinc finger CCCH-type containing 6, transcript variant X1

0.66 KCNJ2 potassium voltage-gated channel subfamily J member 2

0.66 CNRI1 cannabinoid receptor 1, transcript variant 7

0.66 CHST14 carbohydrate sulfotransferase 14

0.66 DLG3 discs large MAGUK scaffold protein 3, transcript variant X5

0.66 MAP7 microtubule associated protein 7, transcript variant 7

0.66 EOMES eomesodermin, transcript variant X1

0.66 PTPRO protein tyrosine phosphatase receptor type O, transcript variant 2

0.66 CUX2 cut like homeobox 2, transcript variant X1

0.66 CDCP1 CUB domain containing protein 1, transcript variant X3

0.66 P2RY1 purinergic receptor P2Y'1

0.67 TRANKI1 tetratricopeptide repeat and ankyrin repeat containing 1, transcript variant X1

0.67 MBOAT1 membrane bound O-acyltransferase domain containing 1, transcript variant X1

0.67 SPECCI sperm antigen with calponin homology and coiled-coil domains 1, transcript
variant X1

0.67 ORC1 origin recognition complex subunit 1, transcript variant 2

0.67 IGFN1 immunoglobulin like and fibronectin type III domain containing 1, transcript
variant X6

0.67 TRIB2 tribbles pseudokinase 2, transcript variant 1

0.67 TMEM117 transmembrane protein 117, transcript variant X4

0.67 ARHGAPI2 Rho GTPase activating protein 12, transcript variant 4

0.67 SNTB2 syntrophin beta 2

0.67 ITGAE integrin subunit alpha E, transcript variant X6

0.67 ZNF281 zinc finger protein 281, transcript variant 2

0.67 ARMCI10 armadillo repeat containing 10, transcript variant A

0.67 IF116 interferon gamma inducible protein 16, transcript variant X3
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0.67 DAAMI1 dishevelled associated activator of morphogenesis 1, transcript variant X2

0.67 EIF3CL eukaryotic translation initiation factor 3 subunit C like, transcript variant 1

0.68 ZNF521 zinc finger protein 521, transcript variant X7

0.68 TNRC6C-AS1 TNRCO6C antisense RNA 1

0.68 TRIM2 tripartite motif containing 2, transcript variant X4

0.68 LOC100049716 uncharacterized LOC100049716

0.68 USP18 ubiquitin specific peptidase 18

0.68 PLEKHGH4 pleckstrin homology and RhoGEF domain containing G4, transcript variant 3

0.68 MANICI1 mannosidase alpha class 1C member 1, transcript variant X2

0.68 PPPI1R14C protein phosphatase 1 regulatory inhibitor subunit 14C

0.68 ZNF469 zine finger protein 469, transcript variant X2

0.68 FZD1 frizzled class receptor 1

0.68 FANCF FA complementation group F

0.68 FUT8 fucosyltransferase 8, transcript variant 5

0.68 TREMLI1 triggering receptor expressed on myeloid cells like 1, transcript variant 2

0.68 SNX30 sorting nexin family member 30

0.68 MNAT1 MNAT1 component of CDK activating kinase, transcript variant X6

0.68 RHOBTB2 Rho related BTB domain containing 2, transcript variant 2

0.68 NHLRC3 NHL repeat containing 3, transcript variant 2

0.68 ABHDI15 abhydrolase domain containing 15

0.68 LHFPL2 LHFPL tetraspan subfamily member 2, transcript variant X6

0.68 PODXL podocalyxin like, transcript variant 2

0.68 RABL2A RAB, member of RAS oncogene family like 2A, transcript variant X24

0.68 FBX0O4 F-box protein 4, transcript variant 2

0.68 FANCE FA complementation group E, transcript variant X6

0.68 CD300A CD300a molecule, transcript variant X1

0.68 HTRA3 HtrA serine peptidase 3, transcript variant 1

0.68 TMEM246 transmembrane protein 246, transcript variant 3

0.68 ZNF618 zinc finger protein 618, transcript variant 1

0.69 TRERF1 transcriptional regulating factor 1, transcript variant X27

0.69 SHROOM?2 shroom family member 2, transcript variant X2

0.69 LOC102724985 pyridoxal-dependent decarboxylase domain-containing protein 1, transcript
variant X16

0.69 TMEMS87B transmembrane protein 87B, transcript variant X3

0.69 NNT-AS1 NNT antisense RNA 1
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0.69 OSBPL3 oxysterol binding protein like 3, transcript variant 6

0.69 ANKMY?2 ankyrin repeat and MYND domain containing 2

0.69 GPRS88 G protein-coupled receptor 88

0.69 CHD9 chromodomain helicase DNA binding protein 9, transcript variant 4
0.69 LBR lamin B receptor, transcript variant X3

0.69 NRSN2-AS1 NRSN?2 antisense RNA 1

0.69 FAMSA1 family with sequence similarity 8 member Al

0.69 ATP10D ATPase phospholipid transporting 10D (putative)

0.69 GBP3 guanylate binding protein 3, transcript variant X6

0.69 FNBPIL formin binding protein 1 like, transcript variant X3

0.69 SRGAP1 SLIT-ROBO Rho GTPase activating protein 1, transcript variant X2
0.69 LOC101928716 uncharacterized LOC101928716

0.69 NR2F1 nuclear receptor subfamily 2 group F member 1, transcript variant X1
0.69 PIAS2 protein inhibitor of activated STAT 2, transcript variant 4

0.69 AK9 adenylate kinase 9, transcript variant X12

0.69 DNA2 DNA replication helicase/nuclease 2, transcript variant X3

0.69 CDh1C CD1c molecule, transcript variant X1

0.69 C2o0rf68 chromosome 2 open reading frame 68, transcript variant X2

0.69 TRAJ23

0.69 RGS14 regulator of G protein signaling 14, transcript variant X1

0.69 PRIM1 DNA primase subunit 1

0.69 HRH2 histamine receptor H2, transcript variant X5

0.69 LOC112268437 uncharacterized protein FLJ45252

0.69 RIN1 Ras and Rab interactor 1, transcript variant 2

0.70 TRPS1 transcriptional repressor GATA binding 1, transcript variant 2

0.70 ZMYM3 zinc finger MYM-type containing 3, transcript variant 1

0.70 TBC1D16 TBC1 domain family member 16, transcript variant 4

0.70 LRRC4 leucine rich repeat containing 4, transcript variant X1

0.70 PIGC phosphatidylinositol glycan anchor biosynthesis class C, transcript variant 1
0.70 CDC45 cell division cycle 45, transcript variant 4

0.70 ARHGAP6 Rho GTPase activating protein 6, transcript variant 6

0.70 ENDOD1 endonuclease domain containing 1

0.70 SPTBNS spectrin beta, non-erythrocytic 5, transcript variant X5

0.70 SRGAP2C SLIT-ROBO Rho GTPase activating protein 2C, transcript variant 1
0.70 MTBP MDM2 binding protein
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0.70 TRIM32 tripartite motif containing 32, transcript variant 1

0.70 MVBI12B multivesicular body subunit 12B, transcript variant 1

0.70 MAF MAF bZIP transcription factor, transcript variant X2

0.70 KIF13A kinesin family member 13 A, transcript variant 4

0.70 TNSI tensin 1, transcript variant X18

0.70 LBH LBH regulator of WNT signaling pathway

0.70 NEK10 NIMA related kinase 10, transcript variant X24

0.70 SESNI1 sestrin 1, transcript variant 1

0.70 LPCAT4 lysophosphatidylcholine acyltransferase 4, transcript variant X5
0.70 ATP7A ATPase copper transporting alpha, transcript variant 2

0.70 EVI2B ecotropic viral integration site 2B

0.70 NRIP1 nuclear receptor interacting protein 1

0.70 ZNF44 zinc finger protein 44, transcript variant X3

0.70 JIMIDIC jumonji domain containing 1C, transcript variant X10

0.70 SYT7 synaptotagmin 7, transcript variant 3

0.70 ZNF616 zinc finger protein 616, transcript variant 2

0.70 ADRA2B adrenoceptor alpha 2B

0.70 TICRR TOPBP1 interacting checkpoint and replication regulator, transcript variant 2
0.70 MRTFB myocardin related transcription factor B, transcript variant 8
0.70 FAM217B family with sequence similarity 217 member B, transcript variant X1
0.70 IRS1 insulin receptor substrate 1

0.70 NXPH4 neurexophilin 4, transcript variant X1

0.70 TMEM215 transmembrane protein 215

0.70 DOP1B DOP1 leucine zipper like protein B, transcript variant X2

0.70 SH3RF1 SH3 domain containing ring finger 1

0.70 ABHD6 abhydrolase domain containing 6, transcript variant 1

0.70 ARHGAPI18 Rho GTPase activating protein 18

0.70 TNRC6B trinucleotide repeat containing adaptor 6B, transcript variant 1
0.71 STK38L serine/threonine kinase 38 like, transcript variant X13

0.71 SLC30A1 solute carrier family 30 member 1

0.71 ALAD aminolevulinate dehydratase, transcript variant X3

0.71 PHF3 PHD finger protein 3, transcript variant 3

0.71 VARS valyl-tRNA synthetase, transcript variant X2

0.71 ZNF708 zinc finger protein 708, transcript variant X3

0.71 KCTD12 potassium channel tetramerization domain containing 12
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0.71 DTL denticleless E3 ubiquitin protein ligase homolog, transcript variant 3

0.71 VANGLL1 VANGL planar cell polarity protein 1, transcript variant 2

0.71 RAB3IL1 RAB3A interacting protein like 1, transcript variant X6

0.71 B3GNTS5 UDP-GIcNAc:betaGal beta-1,3-N-acetylglucosaminyltransferase 5, transcript
variant X4

0.71 ZBTB42 zinc finger and BTB domain containing 42, transcript variant 2

0.71 ALMSI ALMSI centrosome and basal body associated protein

0.71 DENNDS5B DENN domain containing 5B, transcript variant 1

0.71 EML1 EMAP like 1, transcript variant X2

0.71 ANKRD28 ankyrin repeat domain 28, transcript variant 12

0.71 RERE arginine-glutamic acid dipeptide repeats, transcript variant 2

0.71 GPT2 glutamic--pyruvic transaminase 2, transcript variant X1

0.71 LINC00941 long intergenic non-protein coding RNA 941

0.71 FLRT2 fibronectin leucine rich transmembrane protein 2, transcript variant X1

0.71 TTBK2 tau tubulin kinase 2, transcript variant X1

0.71 VIPRI1 vasoactive intestinal peptide receptor 1, transcript variant X3

0.71 TRAM?2 translocation associated membrane protein 2, transcript variant X1

0.71 SFMBT2 Scm like with four mbt domains 2, transcript variant X1

0.71 TTK TTK protein kinase, transcript variant X1

0.71 Cllorf45 chromosome 11 open reading frame 45, transcript variant 4

0.71 B4GALNTS3 beta-1,4-N-acetyl-galactosaminyltransferase 3

0.71 PPMIE protein phosphatase, Mg2+/Mn2+ dependent 1E, transcript variant 2

0.71 PRR12 proline rich 12

0.71 RNF168 ring finger protein 168

0.71 LOC145783 uncharacterized LOC145783

0.71 ZBTB37 zinc finger and BTB domain containing 37, transcript variant X3

0.71 ADGREA4P adhesion G protein-coupled receptor E4, pseudogene

0.71 SH3PXD2A SH3 and PX domains 2A, transcript variant 2

0.71 CCDCS85B coiled-coil domain containing 85B

0.71 GIMAP6 GTPase, IMAP family member 6, transcript variant 2

0.71 SNRNP48 small nuclear ribonucleoprotein U11/U12 subunit 48, transcript variant X1

0.71 NBPF1 NBPF member 1

0.71 ZNF670 zinc finger protein 670, transcript variant 2

0.72 AP5S1 adaptor related protein complex 5 subunit sigma 1, transcript variant 2

0.72 GPC6 glypican 6
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0.72 IL12RB2 interleukin 12 receptor subunit beta 2, transcript variant X8

0.72 SLC16A7 solute carrier family 16 member 7, transcript variant X1

0.72 PRUNEI!1 prune exopolyphosphatase 1, transcript variant 5

0.72 SIRTS sirtuin 5, transcript variant 3

0.72 FAM76A family with sequence similarity 76 member A, transcript variant X1

0.72 PLEKHA2 pleckstrin homology domain containing A2

0.72 TLR1 toll like receptor 1

0.72 LDLRAD4 low density lipoprotein receptor class A domain containing 4, transcript variant
X27

0.72 XKR8 XK related 8

0.72 VSIG4 V-set and immunoglobulin domain containing 4, transcript variant 2

0.72 GDPGP1 GDP-D-glucose phosphorylase 1, transcript variant 1

0.72 UBAG6-AS1 UBAG antisense RNA 1 (head to head)

0.72 CCSAP centriole, cilia and spindle associated protein, transcript variant X2

0.72 SULTIA1 sulfotransferase family 1A member 1, transcript variant X14

0.72 LOC100130992 uncharacterized LOC100130992

0.72 RSCIA1 regulator of solute carriers 1

0.72 BARDI1 BRCALI associated RING domain 1, transcript variant X3

0.72 KIF14 kinesin family member 14, transcript variant X8

0.72 STARDS StAR related lipid transfer domain containing 8, transcript variant 1

0.72 HAVCR2 hepatitis A virus cellular receptor 2

0.72 FLJ32255 uncharacterized LOC643977

0.72 C19orf44 chromosome 19 open reading frame 44, transcript variant X4

0.72 RAP2B RAP2B, member of RAS oncogene family

0.72 TCAIM T cell activation inhibitor, mitochondrial, transcript variant 2

0.72 ARMCXS5 armadillo repeat containing X-linked 5, transcript variant 1

0.72 MAP3K1 mitogen-activated protein kinase kinase kinase 1

0.72 DDAHI dimethylarginine dimethylaminohydrolase 1, transcript variant 1

0.72 ZYG11B zyg-11 family member B, cell cycle regulator, transcript variant X2

0.72 ILDR2 immunoglobulin like domain containing receptor 2, transcript variant X3

0.72 PEX3 peroxisomal biogenesis factor 3

0.72 PXMP4 peroxisomal membrane protein 4, transcript variant 2

0.72 EEPDI1 endonuclease/exonuclease/phosphatase family domain containing 1

0.72 LRMP lymphoid restricted membrane protein, transcript variant 2

0.72 TRIMSS tripartite motif containing 58
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0.72 MGAT4A alpha-1,3-mannosyl-glycoprotein 4-beta-N-acetylglucosaminyltransferase A,
transcript variant 1

0.72 RNF125 ring finger protein 125

0.72 LOC105374809 uncharacterized LOC105374809, transcript variant X2

0.72 SGIP1 SH3 domain GRB2 like endophilin interacting protein 1, transcript variant X46

0.72 FAM111B family with sequence similarity 111 member B, transcript variant 3

0.72 RAPGEFL1 Rap guanine nucleotide exchange factor like 1, transcript variant X3

0.72 NUDT17 nudix hydrolase 17, transcript variant X2

0.72 AlIG1 androgen induced 1, transcript variant 11

0.72 CCDC189 coiled-coil domain containing 189, transcript variant X19

0.72 LOC102723817 uncharacterized LOC102723817, transcript variant X2

0.72 PDK3 pyruvate dehydrogenase kinase 3, transcript variant 1

0.72 POMGNT?2 protein O-linked mannose N-acetylglucosaminyltransferase 2 (beta 1,4-),
transcript variant X2

0.72 KIF24 kinesin family member 24, transcript variant X6

0.72 TBX18 T-box transcription factor 18, transcript variant X4

0.72 ACCS 1-aminocyclopropane-1-carboxylate synthase homolog (inactive), transcript
variant X21

0.72 ATP2B2 ATPase plasma membrane Ca2+ transporting 2, transcript variant X12

0.72 LOC101927727 uncharacterized LOC101927727

0.72 DIPK2A divergent protein kinase domain 2A, transcript variant X1

0.72 RBM43 RNA binding motif protein 43

0.72 CCDCs1 coiled-coil domain containing 51, transcript variant 5

0.72 EFNBI ephrin B1

0.72 ITPRID2 ITPR interacting domain containing 2, transcript variant 5

0.72 ABRAXASI abraxas 1, BRCA1 A complex subunit, transcript variant X1

0.72 TENTSA terminal nucleotidyltransferase SA

0.72 SPTLC2 serine palmitoyltransferase long chain base subunit 2

0.72 SH3D19 SH3 domain containing 19, transcript variant 3

0.72 ARHGAPI19- ARHGAPI19-SLIT1 readthrough (NMD candidate)

SLIT1

0.72 TP73 tumor protein p73, transcript variant 12

0.72 SUOX sulfite oxidase, transcript variant X3

0.72 PARP3 poly(ADP-ribose) polymerase family member 3, transcript variant X2

0.72 CDC20P1

130




0.72 CD2AP CD2 associated protein, transcript variant X3

0.73 SAMD9 sterile alpha motif domain containing 9, transcript variant 2

0.73 PPPIR13B protein phosphatase 1 regulatory subunit 13B

0.73 KIF18A kinesin family member 18A, transcript variant X1

0.73 SATB1 SATB homeobox 1, transcript variant X3

0.73 TSPAN14 tetraspanin 14, transcript variant 4

0.73 DMAC2L distal membrane arm assembly complex 2 like, transcript variant 2

0.73 ZBTB47 zinc finger and BTB domain containing 47

0.73 ADCY7 adenylate cyclase 7, transcript variant X12

0.73 SESN3 sestrin 3, transcript variant 2

0.73 LOC107984282 uncharacterized LOC107984282

0.73 FYBI1 FYN binding protein 1, transcript variant X8

0.73 SOX13 SRY-box 13, transcript variant X1

0.73 RUNX2 RUNX family transcription factor 2, transcript variant 7

0.73 PIK3CG phosphatidylinositol-4,5-bisphosphate 3-kinase catalytic subunit gamma,
transcript variant X3

0.73 CCDC183-ASl1 CCDC183 antisense RNA 1

0.73 NICN1 nicolin 1

0.73 FAN1 FANCD?2 and FANCI associated nuclease 1, transcript variant X5

0.73 TTC28 tetratricopeptide repeat domain 28, transcript variant X6

0.73 TREX1 three prime repair exonuclease 1, transcript variant 4

0.73 DHRS3 dehydrogenase/reductase 3, transcript variant 2

0.73 WIPF3 WAS/WASL interacting protein family member 3

0.73 CDON cell adhesion associated, oncogene regulated, transcript variant X7

0.73 SLCO4C1 solute carrier organic anion transporter family member 4C1, transcript variant
X2

0.73 LINCO02246 long intergenic non-protein coding RNA 2246

0.73 NFATC3 nuclear factor of activated T cells 3, transcript variant 2

0.73 NIPBL-DT NIPBL divergent transcript

0.73 TGFBR2 transforming growth factor beta receptor 2, transcript variant 1

0.73 ZNF92 zinc finger protein 92, transcript variant 3

0.73 SGMS2 sphingomyelin synthase 2, transcript variant X7

0.73 NLRC5 NLR family CARD domain containing 5, transcript variant X17

0.73 GPAT3 glycerol-3-phosphate acyltransferase 3, transcript variant X1

0.73 ARRDCI-ASI ARRDCI antisense RNA 1, transcript variant 2
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0.73 INA internexin neuronal intermediate filament protein alpha

0.73 ANKRDI3B ankyrin repeat domain 13B, transcript variant X9

0.73 TBC1D&B TBC1 domain family member 8B, transcript variant 2

0.73 DBNI1 drebrin 1, transcript variant X4

0.73 PPBP pro-platelet basic protein

0.73 WDR27 WD repeat domain 27, transcript variant 5

0.73 FBXL4 F-box and leucine rich repeat protein 4, transcript variant X4

0.73 ZNF252P zinc finger protein 252, pseudogene

0.73 RAP2A RAP2A, member of RAS oncogene family

0.73 LONRF2 LON peptidase N-terminal domain and ring finger 2

0.73 UBXN?7 UBX domain protein 7

0.73 ATPRA1 ATPase phospholipid transporting 8A1, transcript variant X9

0.73 PRSS23 serine protease 23, transcript variant 4

0.73 LRRC37BP1

0.73 ZFYVE26 zinc finger FY VE-type containing 26, transcript variant X6

0.73 PIKFYVE phosphoinositide kinase, FYVE-type zinc finger containing, transcript variant
X20

0.73 FBP1 fructose-bisphosphatase 1, transcript variant X1

0.73 DDX28 DEAD-box helicase 28

0.73 FIGNLI fidgetin like 1, transcript variant X1

0.73 NUDT15 nudix hydrolase 15, transcript variant 2

0.73 KALRN kalirin RhoGEF kinase, transcript variant 4

0.73 RASAL3 RAS protein activator like 3, transcript variant 3

0.73 ALKBHS alkB homolog 8, tRNA methyltransferase, transcript variant X6

0.73 TFPI tissue factor pathway inhibitor, transcript variant 1

0.73 EXO1 exonuclease 1, transcript variant X3

0.73 PAK1 p21 (RAC1) activated kinase 1, transcript variant X16

0.73 LIN54 lin-54 DREAM MuvB core complex component, transcript variant 7

0.73 NRDE2 NRDE-2, necessary for RNA interference, domain containing, transcript variant
X3

0.73 ASB16-AS1 ASBI16 antisense RNA 1, transcript variant 1

0.73 LOC93622 Morf4 family associated protein 1 like 1 pseudogene, transcript variant 2

0.73 MIR3605 microRNA 3605

0.73 C200rf96 chromosome 20 open reading frame 96, transcript variant 2

0.74 PTPN14 protein tyrosine phosphatase non-receptor type 14
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0.74 CAPRIN2 caprin family member 2, transcript variant 4

0.74 MDK midkine, transcript variant 5

0.74 GSPT2 G1 to S phase transition 2

0.74 ARIDIB AT-rich interaction domain 1B, transcript variant X9

0.74 XKRX XK related X-linked

0.74 FUTI10 fucosyltransferase 10, transcript variant X3

0.74 HEG1 heart development protein with EGF like domains 1

0.74 CROCC ciliary rootlet coiled-coil, rootletin, transcript variant X6

0.74 SCX scleraxis bHLH transcription factor, transcript variant X1

0.74 LINC00702 long intergenic non-protein coding RNA 702

0.74 GMCL1 germ cell-less 1, spermatogenesis associated, transcript variant X4

0.74 DCHSI1 dachsous cadherin-related 1

0.74 CYBSRL cytochrome b5 reductase like, transcript variant 2

0.74 SUSD3 sushi domain containing 3, transcript variant X4

0.74 FCF1P2 FCF1 pseudogene 2

0.74 MTFR2 mitochondrial fission regulator 2, transcript variant X2

0.74 ADAP2 ArfGAP with dual PH domains 2, transcript variant 4

0.74 DUSP18 dual specificity phosphatase 18, transcript variant 4

0.74 LOC729603 calcineurin like EF-hand protein 1 pseudogene

0.74 MCM10 minichromosome maintenance 10 replication initiation factor, transcript variant
1

0.74 PTPRF protein tyrosine phosphatase receptor type F, transcript variant X15

0.74 RNF135 ring finger protein 135, transcript variant X5

0.74 TTC39C tetratricopeptide repeat domain 39C, transcript variant 4

0.74 SYNE3 spectrin repeat containing nuclear envelope family member 3, transcript variant
2

0.74 OXSR1 oxidative stress responsive kinase 1, transcript variant X4

0.74 RASAL2 RAS protein activator like 2, transcript variant X5

0.74 TMEM135 transmembrane protein 135, transcript variant X1

0.74 PPF1A4 PTPREF interacting protein alpha 4, transcript variant X5

0.74 RUBCNL rubicon like autophagy enhancer, transcript variant 6

0.74 PAQR4 progestin and adipoQ receptor family member 4, transcript variant 3

0.74 TMEM?243 transmembrane protein 243, transcript variant 3

0.74 TSPAN18 tetraspanin 18, transcript variant X5

0.74 TRAC
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0.74 CEP131 centrosomal protein 131, transcript variant X2

0.74 NMD3 NMD3 ribosome export adaptor, transcript variant X3

0.74 KIF3C kinesin family member 3C, transcript variant X1

0.74 RPUSD3 RNA pseudouridine synthase D3, transcript variant X2

0.74 SHC2 SHC adaptor protein 2, transcript variant X3

0.74 EXOCo6 exocyst complex component 6, transcript variant 5

0.74 CHD6 chromodomain helicase DNA binding protein 6, transcript variant X6

0.74 LNPK lunapark, ER junction formation factor, transcript variant X5

0.74 LDLRAD3 low density lipoprotein receptor class A domain containing 3, transcript variant
3

0.74 APAF1 apoptotic peptidase activating factor 1, transcript variant X1

0.74 LCOR ligand dependent nuclear receptor corepressor, transcript variant 4

0.74 MIR12127 microRNA 12127

0.74 SRGAP2D SLIT-ROBO Rho GTPase activating protein 2D (pseudogene)

0.74 MLKL mixed lineage kinase domain like pseudokinase, transcript variant X9

0.74 CCDCS88C coiled-coil domain containing 88C, transcript variant X3

0.74 C2lorf58 chromosome 21 open reading frame 58, transcript variant X6

0.74 C18orf54 chromosome 18 open reading frame 54, transcript variant X5

0.74 ANKRD42 ankyrin repeat domain 42, transcript variant 3

0.74 MYCL MYCL proto-oncogene, bHLH transcription factor, transcript variant 2

0.74 FAM76B family with sequence similarity 76 member B, transcript variant X7

0.74 TRIMS9 tripartite motif containing 59

0.74 SPICE1 spindle and centriole associated protein 1, transcript variant 3

0.74 FCHO2 FCH domain only 2, transcript variant X5

0.74 SPIN1 spindlin 1

0.74 KCNE3 potassium voltage-gated channel subfamily E regulatory subunit 3, transcript
variant X1

0.74 PPCDC phosphopantothenoylcysteine decarboxylase, transcript variant X4

0.74 GFOD1 glucose-fructose oxidoreductase domain containing 1, transcript variant 2

0.74 GABPBI1-IT1 GABPBI intronic transcript

0.74 CORO2B coronin 2B, transcript variant 1

0.74 PLEKHAS pleckstrin homology domain containing A8, transcript variant 1

0.74 SPATAS spermatogenesis associated 5, transcript variant 1

0.74 DAB2 DAB adaptor protein 2, transcript variant 2

0.74 NAA40 N(alpha)-acetyltransferase 40, NatD catalytic subunit, transcript variant 1
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0.74 GSTCD glutathione S-transferase C-terminal domain containing, transcript variant X3

0.74 ZNF518A zinc finger protein 518A, transcript variant 4

0.74 DNM3 dynamin 3, transcript variant X4

0.74 MMS22L MMS22 like, DNA repair protein, transcript variant X10

0.74 DOCKS5 dedicator of cytokinesis 5, transcript variant 2

0.75 ADD3 adducin 3, transcript variant X16

0.75 ZNF93 zinc finger protein 93

0.75 LINCO01605 long intergenic non-protein coding RNA 1605, transcript variant 1

0.75 SNX18 sorting nexin 18, transcript variant X2

0.75 RBMS2 RNA binding motif single stranded interacting protein 2, transcript variant X5

0.75 SLA Src like adaptor, transcript variant 5

0.75 COMMDS8 COMM domain containing 8, transcript variant X1

0.75 CDC6 cell division cycle 6, transcript variant X1

0.75 CCDC9B coiled-coil domain containing 9B

0.75 ZNF445 zinc finger protein 445, transcript variant X5

0.75 CDYL2 chromodomain Y like 2, transcript variant X1

0.75 SETDB2 SET domain bifurcated histone lysine methyltransferase 2, transcript variant 1

0.75 SRPK2 SRSF protein kinase 2, transcript variant X7

0.75 IFT88 intraflagellar transport 88, transcript variant X15

0.75 CLIP4 CAP-Gly domain containing linker protein family member 4, transcript variant
4

0.75 HTATSF1P2 HIV-1 Tat specific factor 1 pseudogene 2

0.75 DDX12P DEAD/H-box helicase 12, pseudogene

0.75 SLCI11A1 solute carrier family 11 member 1, transcript variant X9

0.75 ZFP28 ZFP28 zinc finger protein, transcript variant X2

0.75 FAMI131B family with sequence similarity 131 member B, transcript variant X2

0.75 ATP10A ATPase phospholipid transporting 10A (putative), transcript variant X3

0.75 ZNF451 zinc finger protein 451, transcript variant X7

0.75 CMTM7 CKLF like MARVEL transmembrane domain containing 7, transcript variant
X1

0.75 LRRC28 leucine rich repeat containing 28, transcript variant X3

0.75 HELLS helicase, lymphoid specific, transcript variant X2

0.75 FANCC FA complementation group C, transcript variant 1

0.75 MBD4 methyl-CpG binding domain 4, DNA glycosylase, transcript variant 5

0.75 PCM1 pericentriolar material 1, transcript variant 14
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0.75 TMEMS86A transmembrane protein 86A

0.75 TEX2 testis expressed 2, transcript variant X5

0.75 EIF2AK?2 eukaryotic translation initiation factor 2 alpha kinase 2, transcript variant 3

0.75 DOK2 docking protein 2, transcript variant 3

0.75 CRYBG3 crystallin beta-gamma domain containing 3, transcript variant X1

0.75 TRIM3 tripartite motif containing 3, transcript variant 5

0.75 DDX52 DExD-box helicase 52, transcript variant 1

0.75 ELK3 ETS transcription factor ELK3, transcript variant 2

0.75 ILF3-DT ILF3 divergent transcript

0.75 ZNF786 zinc finger protein 786

0.75 KCNI1 potassium voltage-gated channel subfamily J member 1, transcript variant 2

0.75 DEPDC1 DEP domain containing 1, transcript variant 1

0.75 GUCY1A2 guanylate cyclase 1 soluble subunit alpha 2, transcript variant 2

0.75 NSD1 nuclear receptor binding SET domain protein 1, transcript variant X14

0.75 NEATI nuclear paraspeckle assembly transcript 1, transcript variant MENepsilon

0.75 CDg4 CD84 molecule, transcript variant X1

0.75 NEDD9 neural precursor cell expressed, developmentally down-regulated 9, transcript
variant 4

0.75 SLC7A8 solute carrier family 7 member 8, transcript variant 5

0.75 RNF217 ring finger protein 217, transcript variant X14

0.75 MFAP3 microfibril associated protein 3, transcript variant 2

0.75 GOLGAT7B golgin A7 family member B

0.75 POC5 POCS centriolar protein, transcript variant X6

0.75 TSPAN32 tetraspanin 32, transcript variant X13

0.75 KSR1 kinase suppressor of ras 1, transcript variant 1

0.75 PNPLA7 patatin like phospholipase domain containing 7, transcript variant X4

0.75 RTL5 retrotransposon Gag like 5

0.75 TBC1D10C TBC1 domain family member 10C, transcript variant 2

0.75 MDFIC MyoD family inhibitor domain containing, transcript variant 1

0.75 DBRI1 debranching RNA lariats 1

0.75 POLR3GL RNA polymerase III subunit G like, transcript variant 2

0.75 ZC3H3 zinc finger CCCH-type containing 3, transcript variant X4

0.75 AFAPIL1 actin filament associated protein 1 like 1, transcript variant 1

0.75 DENND4C DENN domain containing 4C, transcript variant X5

0.75 SMARCALI1 SWI/SNF related, matrix associated, actin dependent regulator of chromatin,
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subfamily a like 1, transcript variant 1

0.75 CNTRL centriolin, transcript variant X14

0.75 C12o0rf76 chromosome 12 open reading frame 76, transcript variant 3

0.75 CALHM2 calcium homeostasis modulator family member 2, transcript variant 3
0.75 MGMEI mitochondrial genome maintenance exonuclease 1, transcript variant 3
0.75 FOXP2 forkhead box P2, transcript variant 7

0.75 ZNF283 zinc finger protein 283, transcript variant X8

0.75 VWAS von Willebrand factor A domain containing 8, transcript variant 2
0.75 IFT74 intraflagellar transport 74, transcript variant X3

0.75 FAM214A family with sequence similarity 214 member A, transcript variant X2
0.75 SLC2A9 solute carrier family 2 member 9, transcript variant X22

0.75 C9orf85 chromosome 9 open reading frame 85, transcript variant 6

0.75 BBS10 Bardet-Biedl syndrome 10

0.75 CARDG6 caspase recruitment domain family member 6, transcript variant X1
0.75 ITPKB inositol-trisphosphate 3-kinase B, transcript variant X2

0.75 CKAP2 cytoskeleton associated protein 2, transcript variant 4

0.75 ARLI1 ADP ribosylation factor like GTPase 11

0.75 SESTD1 SEC14 and spectrin domain containing 1, transcript variant X6

0.75 LARP4 La ribonucleoprotein domain family member 4, transcript variant 30
0.75 ZNF407 zinc finger protein 407, transcript variant 2

0.75 LINCO00847 long intergenic non-protein coding RNA 847, transcript variant 3
0.75 PLD1 phospholipase D1, transcript variant X7

0.75 SLC38A2 solute carrier family 38 member 2, transcript variant 2

0.75 TSPYLA4 TSPY like 4

0.75 RNASEH2A ribonuclease H2 subunit A

0.75 RGPDS RANBP?2 like and GRIP domain containing 8

0.75 MINDY?2 MINDY lysine 48 deubiquitinase 2, transcript variant X1

0.75 FNDC3A fibronectin type III domain containing 3A, transcript variant X2
0.75 TBCD tubulin folding cofactor D, transcript variant X28

0.75 TMEMG65 transmembrane protein 65

0.75 XRCC3 X-ray repair cross complementing 3, transcript variant X1

0.75 C170rf80 chromosome 17 open reading frame 80, transcript variant 3

0.75 TMLHE trimethyllysine hydroxylase, epsilon, transcript variant X2

0.75 FKBP14 FKBP prolyl isomerase 14, transcript variant 3

0.75 BMS1P4 BMSI1 pseudogene 4
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0.75 INPP4A inositol polyphosphate-4-phosphatase type I A, transcript variant ¢

0.75 SLC37A3 solute carrier family 37 member 3, transcript variant 9

0.75 HOXA11 homeobox A1l

0.75 C90rf139 chromosome 9 open reading frame 139, transcript variant X3

0.75 EVI2A ecotropic viral integration site 2A, transcript variant 2

0.75 DST dystonin, transcript variant X33

0.75 CLCN3 chloride voltage-gated channel 3, transcript variant X1

0.75 CDCATL cell division cycle associated 7 like, transcript variant 3

0.75 HIST2H2BB histone cluster 2 H2B family member b (pseudogene), transcript variant 2

0.75 SLC20A1 solute carrier family 20 member 1

0.75 BESTI1 bestrophin 1, transcript variant 8

0.75 CREB3L2 cAMP responsive element binding protein 3 like 2, transcript variant 1

0.76 ZNF506 zinc finger protein 506, transcript variant 2

0.76 DPF3 double PHD fingers 3, transcript variant 3

0.76 RANBP6 RAN binding protein 6, transcript variant 2

0.76 HERC3 HECT and RLD domain containing E3 ubiquitin protein ligase 3, transcript
variant X9

0.76 DCSTAMP dendrocyte expressed seven transmembrane protein, transcript variant 1

0.76 DTWD2 DTW domain containing 2, transcript variant 1

0.76 TPSTI tyrosylprotein sulfotransferase 1, transcript variant X6

0.76 CEPS57L1 centrosomal protein 57 like 1, transcript variant X11

0.76 SEPTIN3 septin 3, transcript variant C

0.76 SSX2IP SSX family member 2 interacting protein, transcript variant X3

0.76 PANK2 pantothenate kinase 2, transcript variant X5

0.76 NSL1 NSL1 component of MIS12 kinetochore complex, transcript variant 1

0.76 DNMBP dynamin binding protein, transcript variant 2

0.76 SKP2 S-phase kinase associated protein 2, transcript variant 3

0.76 PXK PX domain containing serine/threonine kinase like, transcript variant X3

0.76 PCDH7 protocadherin 7, transcript variant X6

0.76 SPAST spastin, transcript variant X4

0.76 MITF melanocyte inducing transcription factor, transcript variant 12

0.76 ERCC4 ERCC excision repair 4, endonuclease catalytic subunit, transcript variant X3

0.76 RBL1 RB transcriptional corepressor like 1, transcript variant 2

0.76 PIGZ phosphatidylinositol glycan anchor biosynthesis class Z, transcript variant X4

0.76 C19orf4d7 chromosome 19 open reading frame 47, transcript variant X5
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0.76 HIJURP Holliday junction recognition protein, transcript variant 3

0.76 ACTR6 actin related protein 6, transcript variant 1

0.76 RSPH3 radial spoke head 3, transcript variant X2

0.76 SLF1 SMCS5-SMC6 complex localization factor 1, transcript variant X1
0.76 UPRT uracil phosphoribosyltransferase homolog, transcript variant 4
0.76 CKAP2L cytoskeleton associated protein 2 like, transcript variant 2

0.76 ARHGAP32 Rho GTPase activating protein 32, transcript variant X5

0.76 ZNF701 zinc finger protein 701, transcript variant X3

0.76 ITGA4 integrin subunit alpha 4, transcript variant 1

0.76 ANKRD44 ankyrin repeat domain 44, transcript variant X6

0.76 KIAA1211 KIAA1211, transcript variant X8

0.76 ZFYVE9 zinc finger FY VE-type containing 9, transcript variant X1

0.76 MOSPD2 motile sperm domain containing 2, transcript variant 3

0.76 CCDC107 coiled-coil domain containing 107, transcript variant B

0.76 ENO2 enolase 2

0.76 MCEMP1 mast cell expressed membrane protein 1

0.76 BTD biotinidase, transcript variant 4

0.76 MICAL2 microtubule associated monooxygenase, calponin and LIM domain containing

2, transcript variant 5

0.76 CEP250 centrosomal protein 250, transcript variant X15

0.76 PUSI0 pseudouridine synthase 10, transcript variant X10

0.76 FAMI168A family with sequence similarity 168 member A, transcript variant 2
0.76 SLC49A3 solute carrier family 49 member 3, transcript variant X5

0.76 STAC2 SH3 and cysteine rich domain 2, transcript variant 2

0.76 ABCB9 ATP binding cassette subfamily B member 9, transcript variant X12
0.76 DCLREIC DNA cross-link repair 1C, transcript variant X1

0.76 C170rf75 chromosome 17 open reading frame 75

0.76 YPEL3 yippee like 3, transcript variant X1

0.76 ADCK2 aarF domain containing kinase 2, transcript variant X1

0.76 HEMK1 HemK methyltransferase family member 1, transcript variant X10
0.76 PANK1 pantothenate kinase 1, transcript variant alpha

0.76 BRIP1 BRCAI interacting protein C-terminal helicase 1, transcript variant X9
0.76 METTL6 methyltransferase like 6, transcript variant 2

0.76 WIPF1 WAS/WASL interacting protein family member 1, transcript variant 2
0.76 GLUL glutamate-ammonia ligase, transcript variant X1
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0.76 D2HGDH D-2-hydroxyglutarate dehydrogenase, transcript variant X20

0.76 ENTPDS ectonucleoside triphosphate diphosphohydrolase 5 (inactive), transcript variant
X9

0.76 DOK3 docking protein 3, transcript variant X3

0.76 LIN7A lin-7 homolog A, crumbs cell polarity complex component, transcript variant 3

0.76 SLC38A1 solute carrier family 38 member 1, transcript variant X3

0.76 TSPAN2 tetraspanin 2, transcript variant 1

0.76 SAMDIL sterile alpha motif domain containing 9 like, transcript variant 5

0.76 PDS5B PDSS5 cohesin associated factor B, transcript variant X3

0.76 ACADS acyl-CoA dehydrogenase family member 8, transcript variant X8

0.76 TBCI1D13 TBC1 domain family member 13, transcript variant 2

0.76 PCCA propionyl-CoA carboxylase subunit alpha, transcript variant X12

0.76 MCM8 minichromosome maintenance 8 homologous recombination repair factor,
transcript variant X2

0.76 SOX4 SRY-box 4

0.76 LOC105375855 uncharacterized LOC105375855

0.76 ARHGAP22 Rho GTPase activating protein 22, transcript variant X18

0.76 NTSRI1 neurotensin receptor 1, transcript variant X1

0.76 POGLUT3 protein O-glucosyltransferase 3, transcript variant 2

0.76 KNTC1 kinetochore associated 1, transcript variant X1

0.76 STK39 serine/threonine kinase 39, transcript variant X6

0.76 PRMT9 protein arginine methyltransferase 9, transcript variant 5

0.76 RCAN3 RCAN family member 3, transcript variant 9

0.76 LCORL ligand dependent nuclear receptor corepressor like, transcript variant X9

0.76 UBXN2A UBX domain protein 2A, transcript variant X7

0.76 EGLN1 egl-9 family hypoxia inducible factor 1, transcript variant X3

0.76 PARPY poly(ADP-ribose) polymerase family member 9, transcript variant 4

0.76 CCDC186 coiled-coil domain containing 186, transcript variant X1

0.76 SURF4 surfeit 4, transcript variant 3

0.76 GINS3 GINS complex subunit 3, transcript variant 3

0.76 AMBRAL1 autophagy and beclin 1 regulator 1, transcript variant X7

0.76 CD101 CD101 molecule, transcript variant X1

0.76 CUEDC1 CUE domain containing 1, transcript variant X4

0.76 CXADR CXADR Ig-like cell adhesion molecule, transcript variant X3

0.76 0GGl1 8-oxoguanine DNA glycosylase, transcript variant 1h
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0.76 TUBA4A tubulin alpha 4a, transcript variant X1

0.76 TFDP2 transcription factor Dp-2, transcript variant 3

0.76 CEP120 centrosomal protein 120, transcript variant 2

0.76 FAMT72A family with sequence similarity 72 member A, transcript variant X7
0.76 PCDHBS protocadherin beta 5

0.76 TBC1D9 TBC1 domain family member 9

0.76 ETV1 ETS variant 1, transcript variant 8

0.76 DOCKO9 dedicator of cytokinesis 9, transcript variant 7

0.76 RABI5 RAB15, member RAS oncogene family, transcript variant X1

0.76 ANKS6 ankyrin repeat and sterile alpha motif domain containing 6

0.76 GCLC glutamate-cysteine ligase catalytic subunit, transcript variant X1

0.76 ZNF808 zinc finger protein 808, transcript variant 4

0.76 RECK reversion inducing cysteine rich protein with kazal motifs, transcript variant X5
0.76 DTNA dystrobrevin alpha, transcript variant X27

0.76 MGA MAX dimerization protein MGA, transcript variant X22

0.76 FZD3 frizzled class receptor 3, transcript variant X2

0.76 PRSS36 serine protease 36, transcript variant 3

0.76 SWT1 SWT1 RNA endoribonuclease homolog, transcript variant X10

0.76 FIGN fidgetin, microtubule severing factor, transcript variant 1

0.76 MSH?2 mutS homolog 2, transcript variant 1

0.76 HMX3 H6 family homeobox 3

0.76 INGS5 inhibitor of growth family member 5, transcript variant X7

0.76 ATADS ATPase family AAA domain containing 5, transcript variant X1

0.76 CASP8 caspase 8, transcript variant X11

0.76 ZMYMS5 zinc finger MYM-type containing 5, transcript variant 1

0.76 METTLI15 methyltransferase like 15, transcript variant X3

0.76 DENNDI1B DENN domain containing 1B, transcript variant X12

0.76 TBC1D31 TBC1 domain family member 31, transcript variant X5

0.76 KCNIP2 potassium voltage-gated channel interacting protein 2, transcript variant 6
0.76 PHYH phytanoyl-CoA 2-hydroxylase, transcript variant 3

0.76 Cl140rf93 chromosome 14 open reading frame 93, transcript variant 5

0.76 CAMK?2B calcium/calmodulin dependent protein kinase II beta, transcript variant 1
0.76 ANKZF1 ankyrin repeat and zinc finger peptidyl tRNA hydrolase 1, transcript variant 2
0.76 SBF2 SET binding factor 2, transcript variant X11

0.76 DISP1 dispatched RND transporter family member 1, transcript variant X6
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0.76 TMEM144 transmembrane protein 144, transcript variant X2

0.76 ASB13 ankyrin repeat and SOCS box containing 13, transcript variant 2

0.76 STK17B serine/threonine kinase 17b

0.76 PITPNM2 phosphatidylinositol transfer protein membrane associated 2, transcript variant
1

0.76 DGKD diacylglycerol kinase delta, transcript variant X14

0.76 FHL2 four and a half LIM domains 2, transcript variant 9

0.76 PTPDCI1 protein tyrosine phosphatase domain containing 1, transcript variant X2

0.76 BLM BLM RecQ like helicase, transcript variant 2

0.76 MOBIB MOB kinase activator 1B, transcript variant X2

0.76 FCHSD1 FCH and double SH3 domains 1, transcript variant X10

0.76 JRK Jrk helix-turn-helix protein, transcript variant 2

0.76 CHSTI13 carbohydrate sulfotransferase 13

0.76 LINC00623 long intergenic non-protein coding RNA 623, transcript variant 1

0.76 CDK20 cyclin dependent kinase 20, transcript variant 5

0.76 TPRG1 tumor protein p63 regulated 1, transcript variant X15

0.76 UGT8 UDP glycosyltransferase 8, transcript variant X3

0.76 DIS3L DIS3 like exosome 3'-5' exoribonuclease, transcript variant 4

0.76 MAP3K12 mitogen-activated protein kinase kinase kinase 12, transcript variant X1

0.76 SLC25A13 solute carrier family 25 member 13, transcript variant X7

0.76 PTCD2 pentatricopeptide repeat domain 2, transcript variant X2

0.76 BMP2K BMP2 inducible kinase, transcript variant 1

0.76 SIGLEC9 sialic acid binding Ig like lectin 9, transcript variant X1

0.76 PTPNI13 protein tyrosine phosphatase non-receptor type 13, transcript variant X6

0.76 RRAGB Ras related GTP binding B, transcript variant X8

0.76 FGL2 fibrinogen like 2

0.76 LANCL3 LanC like 3, transcript variant 1

0.76 KAZN kazrin, periplakin interacting protein, transcript variant G

0.76 B4GALNT1 beta-1,4-N-acetyl-galactosaminyltransferase 1, transcript variant X2

0.76 HAUSI1 HAUS augmin like complex subunit 1, transcript variant 2

0.76 PPPIR12B protein phosphatase 1 regulatory subunit 12B, transcript variant X4

0.76 LMBRIL limb development membrane protein 1 like, transcript variant X3

0.76 PRDM10 PR/SET domain 10, transcript variant 4

0.76 MAP3K 14 mitogen-activated protein kinase kinase kinase 14, transcript variant X2

0.76 DHTKDI dehydrogenase El and transketolase domain containing 1
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0.76 ERI1 exoribonuclease 1, transcript variant 3

0.76 ST3GALI ST3 beta-galactoside alpha-2,3-sialyltransferase 1, transcript variant X2

0.76 MACOI1 macoilin 1, transcript variant X1

0.76 WDR19 WD repeat domain 19, transcript variant X6

0.76 TMEM39B transmembrane protein 39B, transcript variant X2

0.76 ADCY1 adenylate cyclase 1, transcript variant 1

0.76 THEMIS2 thymocyte selection associated family member 2, transcript variant X1

0.76 PAQRS5 progestin and adipoQ receptor family member 5, transcript variant X10

0.76 GTPBP10 GTP binding protein 10, transcript variant 1

0.76 ST7 suppression of tumorigenicity 7, transcript variant 10

0.76 PCDHGB4 protocadherin gamma subfamily B, 4, transcript variant 2

0.76 RFX8 RFX family member 8, lacking RFX DNA binding domain, transcript variant
X1

0.76 ACBDS acyl-CoA binding domain containing 5, transcript variant X11

0.76 VLDLR very low density lipoprotein receptor, transcript variant X2

0.76 SGO1 shugoshin 1, transcript variant 14

0.76 ZNF528 zinc finger protein 528, transcript variant X6

0.76 JADEI jade family PHD finger 1, transcript variant X4

0.76 ZNF141 zinc finger protein 141, transcript variant X1

0.76 MRPLS55 mitochondrial ribosomal protein L55, transcript variant 3

0.76 CHRM3 cholinergic receptor muscarinic 3, transcript variant X4

0.76 VSIG10 V-set and immunoglobulin domain containing 10, transcript variant X6

0.76 ZBTB7C zinc finger and BTB domain containing 7C, transcript variant X8

0.76 DOK1 docking protein 1, transcript variant X1

0.76 VASHI1 vasohibin 1, transcript variant X6

0.76 SCAMPS secretory carrier membrane protein 5, transcript variant X2

0.76 HPS4 HPS4 biogenesis of lysosomal organelles complex 3 subunit 2, transcript variant
13

0.76 ZNF213 zinc finger protein 213, transcript variant 2

0.76 PEX6 peroxisomal biogenesis factor 6, transcript variant X2

0.76 TK2 thymidine kinase 2, transcript variant 7

0.76 LOC105369828 uncharacterized LOC105369828, transcript variant X2

0.76 PRIMPOL primase and DNA directed polymerase, transcript variant 7

0.76 ABCALl ATP binding cassette subfamily A member 1, transcript variant X12

0.76 AMDHD2 amidohydrolase domain containing 2, transcript variant X1
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0.76 BMI1 BMI1 proto-oncogene, polycomb ring finger

0.76 TRIM38 tripartite motif containing 38, transcript variant X6

0.76 MUTYH mutY DNA glycosylase, transcript variant X10

0.76 NAA16 N(alpha)-acetyltransferase 16, NatA auxiliary subunit, transcript variant X6
0.76 CRLS1 cardiolipin synthase 1, transcript variant 6

0.76 TPX2 TPX2 microtubule nucleation factor, transcript variant X3

0.76 KIAA1109 KIAA1109, transcript variant X3

0.76 DAPK1 death associated protein kinase 1, transcript variant 1

0.76 PAQR3 progestin and adipoQ receptor family member 3, transcript variant 6
0.76 SLC36A1 solute carrier family 36 member 1, transcript variant X23

0.76 FANCM FA complementation group M, transcript variant X6

0.76 RAP1IGAP RAP1 GTPase activating protein, transcript variant X23

0.76 ST3GAL6 ST3 beta-galactoside alpha-2,3-sialyltransferase 6, transcript variant 18
0.76 ILAR interleukin 4 receptor, transcript variant X8

0.76 LIN9 lin-9 DREAM MuvB core complex component, transcript variant 6
0.76 MIS18BP1 MIS18 binding protein 1, transcript variant X5

0.76 CDCA2 cell division cycle associated 2, transcript variant 1

0.76 IQSEC2 IQ motif and Sec7 domain 2, transcript variant X13

0.76 CHEK2 checkpoint kinase 2, transcript variant X3
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