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e B ARG o V0 M R e e N Lzl (HT—29) K4
FLbEGE S R —4 (galectin—4) Frip iy M, HATHE A (wild—
type) DIEAPFLBEESESR -4 4% (galectin—4 knockout) 1) HT-29
AEHET TV MG B S, Fof ey Jea€ i CFU GHEURET galectin—4 ¥l
PN B 2 222, 0 R M R % LDH & IL—18 Fl mature caspase-—
1 /&, DUEEFYE galectin—4 &G &5 b7E 448 (inflammasome) .
MR EEEl, wild type HT-29 cells #l# galectin—4 knockout
cells &/ W3 &, FE i LDH, IL-18 g4, (075488
wortmannin (—7#f [k #0171) treatment #, wildtype HT-29
cells R %% LDH, IL-18, W HtfH! | mature caspase—1, is
SEpt g s RN galectin—4 B % Bk (CHI A A I A 10 5, HLOESEIN (L

inflammasome,



Abstract

In this research, we investigated the role of galectin-4, an intracellular glycan-
binding protein, in intestinal epithelial cells (HT-29 cells) when infected by
Salmonella enterica. We studied the effect of galectin-4 on the bacterial number
inside the cells by CFU, and the ability of galectin-4 to activate inflammasome
through analyzing the amount of LDH, IL-18, and mature caspase-1 released out of
the cell. Results have shown that wild-type cells contained fewer live bacteria and
also released less LDH and IL-18 than galectin-4 knockout cells. However, when
treated with autophagy inhibitor (wortmannin), wild-type cells released more LDH
and IL-18 than galectin-4 knockout cells. In addition, wild-type cells treated with
wortmannin secrete more mature caspase-1, which indicates the activation of
inflammasome. These results suggest that galectin-4 decreases the amount of live

intracellular bacteria and participates in activating inflammasome.



T (SWEDHE. BH)

o ' S AR A b Ry T, R A B AR s B i S Rt (enteric
nervous system, ENS) LIMFERMIERZ, WL SRR e T AREN
BEKES, o B EEER TR, W RPERAE IR, 605, 2R,
AT 58 28 7R T BE K Mviihe 28 A= B =R, I B E B 19— RGN 2 T E
e, Ho i E b PR E  (Samonella enterica) 1 &G & LRI 451 12—,

STAEA, BT ORI R ELBE B4 % (galectin) 7EW T Afz
1 T IRE ey DL A s 150 S A B A A s 02 2, b galectin—8 & a5 508
M EE(EH (autophagy) , galectin—3 u] o8 Al M & HE A ok
TR FIYNR F KL,  (Thurston et al., 2012; Li et al., 2008)

H s galectin—4 (& NI E Rz fl b A 35 B R 8L, HR
galectin Kk 111y galectin—4 1t B8 N aE D 1 G B G E FE b T £3 15
H 4 o H Rz AR A HBIRTSE, NIRRT P98 galectin—4 & & 22 Bilfl0HE

—. WhET

(—) PELbEEEE S (galectin)
NG Ity 12 MipsLeEE %3 (galectin) , Horpwa] DIy By = K8,
J# 7 (prototype) , #k & (chimeric) , DL K& & & £ 4
(tandem—-repeat type) . Prototype galectin i faflEAH ) & P
Mo — R (dimer) , W im & FH — M & KA & %k H =
( carbohydrate recognition domain, CRD ) . Chimeric
galectin th—1{f CRD, LLA—1{if N terminal domain #15{, Tandem—
repeat galectin HIl7E ¥ — 2 fKEE(E N Al C vnf& AR /il CRD, +f
[#] i —PB¢ small peptide domain %, Galectin—4 2)% /A tandem—
repeat galectin, Uy CRD iz diflitH L nofcks (ligand) ,



INIErT DS th a1 . BEEnHH £/F ) (protein—glycan interaction)
e AR A E (Cao et al., 2016) .

PP kA SR A AL R s BE ER A ARG A B 122 i I 2 g Je A e
EYREEE A O, AR EE, B2 E A EAE E R g eiE PCV
(pathogen containing vacuole) W5V, 1l galectin—8 AE4g(H
W<z 4H vacuole NI Y glycan, I HELZ 54, #23% galecitn—
8 ¢ Hl autophagy W k#4541 NDP52 #5{y, 15 i NDP52 fi
autophagosome L1y LC3 #5 4, AR M E @ 4% /im0 3 v (F H
(autophagy) Frf# (Thurston et al., 2012) . % —J& B R H,
galectin—-3 & (5 1/ B AE 52 2090 ' G BE 8 Ge IKF 28 2F N & 3% IR ol
(endotoxic shock) . 1 galectin—3 /eI G > galectin—3
/N R B D i & (IL—12, IL—6) , H @A s L imn s %
fie (Lipopolysaccharide, LPS) EH, galectin—3 th & BH (S 5% m FifFny %
FEzis  (Toll-like receptors, TLR) f#3E, NILHk= galectin—3 i/ sl 4
IR LS ENM NG LKW (endotoxic shock) ( Li et al.,
2008) . = WIfERFIEELIE 7 galectin nBEE L HWGTEH ., Rtk 24,
galecitn—-3 . #¢# Bl & (¢ ¥ inflammasome W51t (Lo et al.,
2021) . WM& LPS & f|# caspased HI 11 WL, K
inflammasome %% { {f pytoptosis # /=, galectin—-3 fiE %y i
caspase4d I 11 Wi LA L EI L TR, $£71 inflammasome {51k
1157, Inflammasome MiE(L NtL\Z3% pyroptosis #4124

( Tree Types of Galectin \
Proto Chimera Tandem-repeat
Non-lectin
Two identical Galectin CDRs veena Two distinct CRDs

Domain

.,

Galectin ffi%H
Galectin % B prototype, chimera, [l X tandem-—-repeat — ffi ffi i,
Galectin—4 J# /A tandem—repeat type,



() VI K B e e A

BB MG (Salmonella enterica, S.enterica) i — Fili % [ FG & v 1
( gram—negative bacteria ) , /I W K o H H JIE % [
(lipopolysaccharide) . Bl & A" &AM T H9 BN G4A
b, & WPER A B, IR AR, EW M KE (R R W)
TR e E A (intestinal epithelium) FAEMEAMIEAN, W
OB A= 8 L35 T 28 s il 7 i (epithelial cell) , Wit
S R e 1 AR R TR R ] ey R 29— BB #E . Salmonella enterica
JE G A I B — 20 0 I i S i AR Ak s A R U R . AR IR T G
B O i U RE Y XL BE 2 B trigger Fil zipper WIfEH], FI& 14
A AE R trigger B 6 f5 AW EE B A A AR N T A RUE o T
(effector) , FEWNEBHFEMMEEAIIZIK, 11 zipper BEHIEFE M W H o+
b LAl En 248 (receptor) AGHPEMN NI AYEE, 5= Ml n0 5 ),
S.enterica 3 DL E A 75 Al B W B A A B N W B ¥ e (pathogen
containing vacuole, PCV) (Velge et al., 2012) . E AAMNEEL,
S.enterica & 5¢ A Bl &l o i PCV Ry 5 ME, DL I hn 6 By R
(Brumell et al., 2002) .

(=) #%% (inflammasome)

Jo K% (innate immune system) DIAE:&m AT B 2011555
(pathogen—associated molecular patterns, PAMPs) K& 75
"hb A A TE O . MM PAMPS [ S7 BE A G A A I bR K B sz i
(TLRs) NI E b i S ez Erie ah & MR &z 4e (NLRs) . NLR

A N bw, AR IRBEOZERA GERE (nucleotide—
binding oligomerization [NOD] domain) , D\ & 7 & W & &
(leucine—rich repeat) 119 C Vi, N it & LRI 1 (S 9% (5008 1 By AH B
1 ¥ & (modules) , {4 /& caspase % % &5 # Ik ( caspase
recruitment domain [CARD]) , pyrin #if5lk (pyrin domain
[PYD]) , =i CikAE A (baculovirus inhibitor repeat
[BIR]) . SLEHCHihHEAL > 1 (adaptors molecule) FIZIE S



1 (effector molecule) KEGEAMINEIS 9. £25 %0552 CARD—CARD
s, PYD-PYD W & = H M M 4 fF J ( protein—protein
interactions) , Stk B AR —ME KA, BN RE N
flf =1 (caspase-1) H L1V T &, L& &8 88 & E X
(inflammasome) . LM RKEFEE -1 (caspase—1) &5 U)#H
HAh% & pro—IL—1B 1 pro-IL-18 WHEHHE, HElkiAARen
IL-18 M IL—-18, IL—1R F1 IL—18 & i B H At iy o058 s HE, (%2 [t
EeN DL K B T4 3% (Franchi etal., 2009)

c — B

Salmonella enterica ’ l

-

>  Pro-caspase-1

Y S

Inflammasome
@@gmg@ 19
IL- 1§ <N GSDMD
@@@@@@@ 19
(o] (0
4 Pro-IL-18 GSDMD
\
1
] 1
v ®
LDH T e «
\ IL-18 j

Inflammasome #f {bd £ ]
M 2R w B b Y 2 iS4 A, (R inflammasome 1 5 1L,
inflammasome &} pro—caspase-1 UJ#| caspase-1, Hi caspase—1 {5{k pro-IL-18
HI GSDMD, ({#flzi#1T pyroptosis.

(Pa) e B o
il B T M o R BN AR VR, e DAMERERTIE AR . e RY —
FBET . MM AE LA SZRUBRST, DSBS ALRE DIy &0 A7 nT 6% 2 1w F ]
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g d. XM, JTIIIRFIEsE 8L, A2 2 S A IR, At e B A
WEfFH . AR AE PCV g2 IR, MIEAMZ 3% (ubiquitin) &A% a0 A B,
DA Brbly, FFELIL 285 p6R Fil NDPB2 #hiér, [mIF, by — i
JFlERs % (phagophore) EMEZFK&EE (LC3) & fiFRLS LIS 4,

A/ NS (autophagosome) . Wi/ @ Bl HE (lysosome)

W, R AR RS (autolysosome) , W/rfRflEE (Frontiers et
al., 2018) .

y

autophagic

clearance ”
defence

Salmonella vacuole damaged vacuole
failing  * o >y 4

/U
/ )
Y e— —
) ud @
7
/-
/(

\ extracellular cytosol /
e B e B e ]

EV M ERIE A e, fE €2 salmonella containing vacuole (SCV) .

MAEATEAE SCV JEMete,  MiE & BE) B W/ F H AT =5 B

(71) fifEfiC (Pyroptosis)

AR S0 3R A8 7 Ry 20 B, B A S2 20 (R AR W i e iRy, A IE & BUEb A2
FrPiEfgsEt (Programmed cell death, Apoptosis) , 7R GMAY
YL G L P8 AR A A (pyroptosis) o A8 2 il &
YLtt, @ EE%ES (Inflammasome) , #%051LHY caspase—1 &)
H 15 L By gasdermin D (GSDMD) 4K . GSDMD & £l s -
AL, A AN E m sl e R S W (Lactic dehydrogenase,
LDH) Hieiit, HoEfEfE 5 Pyroptosis. LDH & —ffi {7 7E Ml iE &
OB, o A0 B 70 e vk 2 B S, (e R i il o R U i & A e = iy
24, W HREH RS MEMIEA 1 (proinflammatory cytokine) A #3426 19 % 0%
I MER)#EE (Bergsbaken etal., 2009) .



. G EGERE

Salmonella
enterica infection
Gentamicin treatment
(bacterica elimination)
l )
Non- { Au';(\:\r;higymh!b;tor } [ Non-autophagy inhibitor }
ortmannin ;
i Wortmannin) treatment
chloroquine Hrastrmont S Eatmart ( )

treatment | |

chloroquine

{ || | Mature caspase
CFU | LDH IL-18 =1
assa ELISA

western blot

v ¥

Demonstrate galectin-4’s effect Evaluate the relationship
on the quantity of between galectin-4 and the
Salmonella enterica formation of inflammasome

REAGENT SOURCE

Experimental models: Cell lines

HT-29 wild-type Laboratory of Dr. Fu-Tong Liu
HT-29 galectin-4 knockout Laboratory of Dr. Fu-Tong Liu

Bacterial strains

Salmonella enterica worthington BCRC 15574




Salmonella enterica typhimurium

Laboratory of Dr. Jr-Wen Shui

Chemicals

DMEM il %% (DMEM 10% Gibco

FBS 1% HEPES, 1% non-—

essential amino acid, 1%

Penicillin/ Streptomycin)

PBS (Phosphate buffered | Gibco

saline)

Trypsin Gibco

Opti-MEM Gibco
wortmannin Sigma cat#W3144
gentamicin Carbosynth cat#AG29671
chloroquine Sigma cat#C6628

RIPA buffer (RIPA 2x)

Omics Bio cat#RB4475

Protease inhibitor cocktail

MCE cat#HY-K0010P

Western HRP substrate

Millipore cat#WBLURO0500

Critical commercial assays

Cytotoxicity LDH assay kit-WST

Dojindo cat#CK12

IL-18 ELISA kit

Invitrogen cat#BMS267-2MST

Pierce BCA protein assay kit Thermo cat#23225

Antibodies

Rabbit anti-human galectin-4 | GeneTex cat#90264, customized
antibody

Rabbit anti-LC3 antibody

MBL cat#PM036

Rabbit anti-tubulin

Proteintech cat#11224-1-AP

Mouse anti-caspase-1 antibody

Santa Cruz cat#SC-56036

Software

GraphPad Prism v.8

https://www.graphpad.com/scientific-
software/prism/




=, MRS A=

AE g P 0 00 MR B kS AR i dk (HT—29) , Jil DMEM %%
IR, E Y 37°C. 8% COp ZhiaEfirhissZ, KAt Rkl T 3
KA T E T — KBS I SGE TR 22, #8 QBT 22 N 1 Je Je 8 sl 1
37°C, 5% CO Ik, HBEhrREZw Wi, £ A PBS L ERT
Bi S WOE e, 2N 2—3 ml WEEEEEE (trypsin) , W7 F % (H
trypsin HEESIMME, B 37°C, 5% CO My &Fid 10 7)$i,
i trypsin A8 0 16 (L0 U AR I EI &S . 2% A 3 ml "y DMEM fi’
e, P trypsin WFH, @A RO R EEG (350 g, 5 min) .
MR 350, A 5 ml PBS J&Evtfil, mEkl (350 g, 5 min) , #
A 10ml ) DMEM BlaE#. S5 He— %y 96 A%, Attt 20 nl iy Es
W1 20 ul 1ty trypan blue solution i AfLh (96 FL#) , 0 H g
AT e . IR, SRR R T BR b B AR, R ERTY
WU — R, InACHT R &8, SRR,

Puy. Salmonella enterica &4 HT—29 cells fiji&E {F3

(—) cell culture
eE UL SR, nE 6 fLE, 24 fLE, 96 fLiEEh, HLIH
g 2 AL B TR, AE 6 fLE P AESfLIn A 2%108, 24 Lk
FhARESLINA 5%10%, 96 fLAFrbAREfLIn A 1*10° A, W H AR
Sl A galectin—4 WT, % — A galectin—4 SRR
itk (gene knock—out, %k KO)i,

(=) bacteria culture
JEGLHT 15 /KR, 7€ —80°C i 4> & Salmonella enterica A 2
ZTHV) LB RiaEue, HoiE A 37°C ks izl 200 RPM (195 S
K, Yepy 3 /0y, R L LB B2 ik 20 1%, Jiklnl 37°C
8% 25 FrF R 2

10



(=) Y& (multiplicity of infection, MOI) &
I R g —/ NP EET R 2200 A B, 1L 14500 g, 10 min &0,
M PBS BT KEEO . Wl B3EWR, BTLIBAE T 500 B 0 g AE
Opti—MEM 1, Kt 800 pl in A cuvette v, LA Opti—MEM Ay
sofE, W EIRIBOCE. R BE T -0 25 8.8x 108 (i w] LU £
Mg AN (RS ZTT) , MRIEILER L A A A& well 2%/
B BRI BRI 75 4 BT o ] oA

7. CFU

(—) J&GA
FEE RN B B MG S T, b galectin—4 KO Z{ WT
cells L)L} vacuole NIl b #%5 be ke il it bl B 10 A7 0 o A Ry
medium %, Ll MOI=50 /&4 24 fLE+1) HT—29 cell, {751t 24 fL
i A 5x10°x50 M B, %3 LL Opti—MEM #54 well #4845 n= 1 ml.,

(=) et —/ Ny
B F 1y medium W, A well Fin A 100 pg/ml 1Y
gentamicin, %L DMEM B 50K 4% well #5fn= 1 ml,

(=) R — PRy
B medium Wi, ERTH well hhn ABEE (KM 10 pg/ml
gentamicin, &% LA DMEM B 510K 4% well #4E5in= 1 ml.
(Pu) Zafg s — NREETT chloroquine treatment
B 24 LA DR L DMEM 25, fEAP ) well thn A
chloroquine 200 pg/ml X 10 pg/ml gentamicin #J DMEM £525 ¥,

(7)) Zdfwt i i

11



1 24 FLEH IR well JnA 1 m 9 55 lysis buffer (1%
Triton—100+0.2% Tween?20 in PBS) , R H A7 P85 dn i o B vk,
TP P A R ik R

(R) Al B v v e
5 24 LA fLrh & A ALY 1ysis buffer & H %% 1.5
ml RCOWEEOAE . PeE e 1 ml i b it 100 ul hn A&+ 900 ul PBS
PO EE D, TR T fikE . FEOCIE s TR Wt 100 pl A Sy — A
900 pl PBS MUMAYHE LA, BRI — s fike, Hodimin Beny 0 8% H
PILEJR (. CFU GGy Ml & N ey N2 B ST R, S B e

(&) %ifF LB—Agar h;s%dk
Bz 5kdhn) agar M LB broth #/& &7 5] 15 g/L 125 g/L, FN
A KK (AAH,0) R i B HG RT,  foc B2 TP 2 AT 1% % SR 10535 88 oo T G
B 48 AR AR ZZ, fER A 20 ml kbt 55 72 5L v
W, RTINS E S8 AR 22 3 A

(/)i B e e Al

A B AT S B, N HAE R 5 22 b i A B—6 (i B 2 11 /N i
Pro (EJCHICR 05, — I SRR A A e b A 100 ul ARG 2 I
H, FRRE TR, AT AR SRR L, 5 A A I B R R S
HePio MU PARR, I ILrh RS, WO RS 2 ILENE, Hdal 37°C AUKS
e b HRDT ST AR 2 B B, AR SRR TR 1 [l HE JUAS T B

. P4 EEY: (Western blot)
(—) Reygegi— /T wortmannin pre—treat
K EEEHE/T wortmannin treatment 1Y well N medium i
%445 500 nM [ wortmannin 1) DMEM »7 55 %% .
() Y-

12



HE RN HY B e galectin—4 KO = WT cells £z 2L M
FHIA cell line bbde I A RGN GNP A IE N A& B KRB, e
1) medium ", FLL MOI=50 /&% 6 L1y HT—29 #lljiE, {6 fLi
FHiE well 4 2x10%*50 {f . Ifi pre—treat 54 )i A wortmannin 1Y
well Bt ZE A 500 nM wortmannin, &% LL Opti—MEM
4 well #2422 ml,

(=) Jsete— Ry
R medium W, T4 well Hn A 100 pg/ml 1y
gentamicin fl pre—treat K5 i A wortmannin 1) well i A 500
nM wortmannin, x# LI DMEM 85 258K 4% well #5E5 0% 1 ml,

(PU) B2 — i A/ MRy
B b medium W, T4 well bn A 10 pg/ml
gentamicin Ml pre—treat IKf 4 )l A wortmannin 1Y well # i A 500
nM wortmannin, %L DMEM B 50 K4 well #afE 4 1 ml,

(71) ZLf G
7E 6 fLiE P A2 well pin A 200 pl 1y RIPA buffer, LA HIAE
JAm S e R v, (B2 N A 20 5 v e e T 1) i 0 P & A A 1

(<) O
W SE I S L (0 W) B A i galectin—4 fA(E A d) hagfLIY
RIPA buffer— il &= 1.5 ml 9EEOE T, B 3 BEOB 2780 B
4°C, 14500 g #, HEOAM 10 ofE, E2840 BEwahit, WokEs % —akho
o LIy 12 MEE AT A 4T,

(L) EHrwE 5 (bicinchoninic acid, BCA)
B A BT S A &R E, £ 96 fLEF A 10 ul iy 10 £
A, A —HH, FHARIMACHREERY standard, [
B, ERASLINA 200 pl By 27 (A:B=50:1) . B8k 37°CHb

13



PNREES, AT DLGE U &AL 2 23R 562 nm OGRS ey OB (E
e QAR ) standard, HAM6E S8 FIT 15 BB AN BB AR e B L TR
B, W HHWSHE H standard curve FISEIHIEHIN AN, #E, W
DL A S HERBEARN B L (uo/ul) N 550 £ 7 R A IR o WS AN o 2 et
L Fae e AR ENAEEE,

(\) B E=E. ¥ (denature)

EE A R B AR OR UK B, R E % (degrade) o R
B AR TS 22 30 uyg AR E, EikbBi A A protein sample dye,
FILL PBS B ARE R M  30 ul, iR ERALL 95°Chngh B /Gl
FI'E % (denature) .

(1) Bl BB R Tk

BB 0 T A G I8 s 1 e e o I 59 B TN I Wk i 5 B " Tk (sodium
dodecyl sulfate polyacrylamide gel electrophoresis, SDS-—
PAGE) . Wy SDS &l Em —. —#lhifs, W HEZPRAEOEE
PERIE B A5, NIEEEE o S ERE R N o 2, lidE 12% 19 F
B (stacking gel) , —FEEEMA 7.5 ml 1) FREEW, NBAEGED
PR BEIE, P ACE HIB. R EIBE A 2.8 ml 1Y LB,
A HAC FIBEEE AR Ebe, (0 BB E —/ DR ER RIS, TR AR,

(1) i#4T SDS—PAGE
BB A EAERN, WE A running buffer, D% iE (pipette)
IEEATE ARSI EEAFE (well) , X5 pl AV protein marker JnAfs
ok, DU R AR FVE /N PIET R BE . i EE IR, SRR E R 100
volt, IElsiRrTE &Nk SDS WBA PRI RN AN AE, 1EAMBE N
EAG, i/ size 1" marker £ BB ECHTRE RN AT 452 k75 ko

(1-—) #HF) transfer
N B B S K Sl B lifi g, BT DA R IR S L 2 7 B 1) 55— {1
1B ER[E I E -, PVDF (polyvinylidene—Fluoride) [ i ] fij 28 5

14



H R (Methanol) b, DUGAERE g E R AR, LI 4 M
Ho RS, B FER AR i rh, B R, HEE R SR SR A —
{Hl, anpt— AR A A S S A e, e Ll 100 volt METTEED, Iy
W 2P /MR, HL R e S S R i Iy ok b D o 2 Al Ay T BEL 9 B £
1ML _ETT,

(1) blocking

e AR 2 2R R B B B s E, N e FEER AR E A
S puig iRy, M R AR T ED PO T eE WP R b, SSRGS S {E T,
N ZE Je k8 e 72 i B (blocking) . £ PBST N A 2 S IR U5,
LA Ay v g 2 e BB R 5 b, (082 B Ak 20 BR b e S sy BB A AR 1 E 58
GE R ey

(+=) £ F—#hi#e (primary antibody)
— PRSI A ) H R B, N APTRS R, SE IS E R
4°C e, Hfehe i S (s B R I & I I,

(-Fpu) 2 B fkpids (secondary antibody)

TR R e B PTAS , W HLIN B LAY AE HRP, LR G
NI %’J{*FJ%H¢E$E§EI MO E IR . B A Rt A, A
Al — B —dtall, LA PBST jEE =&, B35 L0 20000 5 /iEE 91,
W HAE= i MRt Fe st — /Ry, PSR B G 20y e,

(+7) BfFEaEENE
B hiswantt, DIPBST HvEN, #2% c%i 1lm1 1) ECL western
Substrate A RELENR |, (i substrate Bl 4t FFRE & S EN 2 4,
PR A A band 8 HHOCERIEH, IR BE AR RES A &
£ A target protein HIHI¥ 23,

+.. LDH assay (5L#lfi& M, Lactic dehydrogenase)

15



(—) Begepi—/ /T wortmannin pre—treat
K= /T wortmannin treatment (Y well Y medium 4
445 500 nM [y wortmannin 1) DMEM Al &% .

() Rt
BRI H I B i galectin—4 KO 2 WT cells {F5z 84 Ll &
g AR cell line A REGENNE G M IAE Tl 2. Joid 96 LY
medium ", FHLL MOI=50. MOI=100. MOI=300 /&%4: 96 L -hry
g, (5 96 FLARTHMME A 1x10°%50, 1x10°%100, 1x10°%)300 —fif,
I pre—treat M A1 A wortmannin 1Y well i/ bRt EFn A
500nM wortmannin, % LI Opti—MEM 4 well #5E5 5% 100ul,

(=) G — Ny
Pz P medium Wi, ERrA well i A 100 pg/ml 1y
gentamicin Ml pre—treat IKf 4 )l A wortmannin 1Y well # i A 500
nM wortmannin, &% LI DMEM 55 & %K% well #5E5n= 100 ul.

(PU) R — i A/ Ny
B by medium Wi, A well i jn A 10 pg/ml
gentamicin Ml pre—treat 4 )i A wortmannin 1 well )il A 500
nM wortmannin, %Ll DMEM 5525 10K 4 well #4855 in= 100 pl,

(71) 2> #7 LDH F& i H
Pyroptosis ¥, LDH &#¢E: = Mlahs £, # lactose (%LE2)
S/t pyruvate (AFERE) , NAD+ 32/ NADH., #CHBEZEIENE,
NADH &% 1k.[nl NAD*, fii NADH EEHify H*HI & Bt tetrazolium salt b &,
JERAL L Formazan (HHB) , FLAPEHRE 490 nm FIGELREREELS A R AT
i 55, (A RE 1S R0 5 A A A L ZE T L . B e, HUER 4 FLAE 2% OE 5 4
( positive control ) , T & 5 2 B 4L 1) 4t ffo 4 & 5 il (negative
control) . fEAIEFEHIMFLPI 20 ul 1Y lysis buffer HlinZife,
MR AT 41 LDH YR o v b, e W IB AL v A7 fLEGHE 100 pl JnA
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5B, FESLFINA working solution 100 pl, f H7E=ER
B IR E 30 /0, RFLINA B0 pl stop solution (% 5 JHE, s HE 4 £L
PG, FEERIE (BOARMYOGE — AXEW) / (EEER — &#Ed) 100
(o 0] DAFS 2 & Al M A A ) e e pe B IR B2 Hi 1) LDH ol

J\. IL—18 ELISA (Enzyme-linked immunosorbent assay)

(—) E&Heni—/DHFHEST wortmannin pre—treat
K EEEHE/T wortmannin treatment 1Y well N medium i
445 500nM [ wortmannin () DMEM A %% .

() et
CE R H 1 By lels gald KO o WT cells fEsz2I& G DL L A A
cell line A &Y RV IEYIRFMIHEIE G2, Jeks 96 FLEE P medium
W H, L MOI=50. MOI=100. MOI=300 /&%: 96 fLi#x by HT—29 i,
i 96 fLAsr Ml 1x10°%%50, 1x10°x100, 1x10°%300 —ffi, Ifij
pre—treat j A il A wortmannin ity well ¢t 85 0,55 75 i A 500nM
wortmannin, %L Opti—MEM #4% well #8£7 1% 100ul.
(=) Jsete— Ry
by medium Wi, {EAr4 well fn A 100 pg/ml 11y
gentamicin fl pre—treat [Ff45 i1 A wortmannin 1y well i A 500
nM wortmannin, &% LI DMEM 5525 %K 4 well #5E5hn= 100 ul.

(PY) JEGepe — /N EE
b medium W, P A well bn A 10 pg/ml
gentamicin M pre—treat IKf 4 )i A wortmannin 1Y well # i A 500
nM wortmannin, %Ll DMEM 55 & %K 4 well #28 = 100 pl,
LEREAR LA AR LR (K17 10 pg/ml gentamicin,

(£2) 73471 IL—18 £ iy sl
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DI=Wak (sandwich) (HIAMIEEE Y IL—18 195 MU R L
HIERRANR, o — B LA, KL IL—18 &5 S bl e N, & —
BeIRFll, FrLL wash buffer vEZE¥ AT G HIPLEE MAEE . 28R
wash buffer %%, A blocking buffer i A BLE TS &5 Al 1k
B, R LR SRS G, B blocking buffer #, IMAEEA, {lifE
AKPLI B TS &5 A, L. wash buffer PERIZA BRI GHOHIRS
A —xPids, (EHHSELPURA S, JFEUR, HImARE—XPHEi o =X
Puls. KPS RIPEEER, WM AR R HR, Sk a, HE
WOCEN B AR A EM &R, Bo6, AT IL-18 A E, #hfiig 2
fsFikE, 151 IL—18 W standard,

2. R RER

—. H&&R galectin-4 KO/ WT cells A galectin-4 HERERFESERIE

A e S R E B E S |, DL western blot i 52 A I b
galectin—4 fZE, WIL tubulin (FEMNIPEZAEL,, & RER,
galectin—4 KO cells ' 1~% galectin—4, {EAFEFETHEEANT,

KO WT

B (—) &5l tubulin, MMEEZMES, (FRENTEEEESY, (internal control) ,
Ll gald ¥ galectin—4, 7E4IBfrAl (KO) Mg La8l, Eikx (WT) H
galectin—4 Hr1H FKH,
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—.. galectin—4 ¥l N M E R s 2

WT #1 galectin—4 KO HT—29 cells L) Salmonella enterica 1 i ffi
;%% worthington #il typhinurium ME17REY, %ok, N 4%
(chloroquine) fE#¥ PCV (pathogen containing vacuole) iy
i e R i, (S o A e B A A A e, T DAEAMH AT A WT A
galectin—4 KO cells #jni A chloroquine &Y EEs, LUK AT
galectin—4 &Gt & ¥ cytolsolic bacteria ¥ F A2,

B EEE R T LAY, ¥ treatment F, galectin—4 WT
cells i galectin—4 KO cells Mt FHE DM EE, AN
Salmonella enterica worthington =;i: Salmonella enterica typhinurium, 2
St A galectin—4 A%l HT—29 cells 7£#% Salmonella Enterica
Rt O I LN EDRR HIESE e 1A

M#17 chloroquine treatment %, galectin—4 WT cells N
TG &9 galectin—4 KO cells MyiGME i d (B LB =)
HAS S T galectin—4 @ ¥ cytolsolic bacteria #Ef7aH#%, WA
e PN A B

BRI HUR galectin—4 & 75 i B R S8 A vy 5 Bz 7 vb S B e
fraffe, FoMsEmry el e bdl s (—) galectin—4 5 rh o 2l e s (0
Salmonella Enterica 7£ i A A I 40 2 IECRI S8 i i i) B RaE, DAL B 3 A
fifE, (=) galectin-—4 nJi#E(r A vacuole o cytosol (1) Salmonella
Enterica 13 4= (poliferation) £ &, (i g, (=)
galectin—4 W&t pe, L —FEEEEET vEE WT cells #liyill g i A,
{H 55 B B GRS 2 B8 R a8 K
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bacterial count of HT-29 cell galectin-4 KO/WT
after S.worthington 4hr infection

CFUx10°®

B (=) & &LL Salmonella enterica worthington Ji&¥s HT—29 #llfits 4 /NREEE M N Yy
T P B LR ] R R S R RS R AR BB v R g B AR R RE A 3K, min A
gentamicin ALl gent £/, A chloroquine HIEL R CHQ, &l A % A
s=LL S enterica worthington J&%4) gald WT, KO cell. fi&mifl&LL S enterica
worthington J&¥:/ jn A CHQ treatment ¥y gal4 WT, KO cell.
el b W R A LT p value<0.05, 0.001, 0.005, 0.001, 75 7LL *, **, %%,

*xxx JR, n[LUEHILLS enterica worthington /&4y, fr4E CHQ treatment R
galectin—4 WT #1 KO cells NN &4 HEM2E], MA CHQ &k vacuole th
AT B B2, Al P A e 0T A B 250
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50

cFUxt0®

B (=) IE L. Salmonella enterica typhinurium &4 HT—29 #li 4 /NEFE& A N T
G A B L, AR R R RS B R B g B AR R RE A5 K, in A
gentamicin LY. gent %758, I A chloroquine fHIEE/R CHQ. [ElfY A5 34 Hifi
s Ll S enterica typhinurium & 411) gald WT, KO cell, I H —#l4 WTM
treatment, % & H. f@ @&l S enterica typhinurium &4 gald WT,
KO cell, A CHQ &k vacuole M, W H-—#147 WTM treatment, % —#l%
Ho

i P B b p value<0.05, 0.001, 0.005, 0.001, 77 /LL *, *%, s%x,
*xxxx JoR, [ LUEH LS. enterica typhinurium &4, %4 CHQ treatment 1y
galectin—4 WT F1 KO il g NI B & A7 B 22 )1,

—. Gal4 ¥ inflammasome /X1 52

Hc il B 5, galectin—4 Bl Py f0 G R A B, MR 48
gk (Lo et al., 2021) , HfManE il & ge w5 &M E1 inflammasome
iift, H inflammasome & {117 pyroptosis, EHGHIEE AL
BRI A% (cytokine) . INHCIEEEE DL LDH Py fE H (7 B il iy 24
e, SR % galectin-—4 7oAl ERGLER BG4y 2 2, W H L
pyroptosis K& e —Fff cytokine, IL-18 |5 pyroptosis #4
B,

i PU A SRR, B & R R ], WT A1 KO cells bl &R H 57
% 1) LDH, &t e 4y dose—dependent. [ 75 AH A G FE L T,
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galectin—4 WT cells #l#: KO cells FEH A1) LDH, PRI &5 5558 1Y
galectin—4 4y (AR B LDH &, ks ey 240 Dl R~
%

FAM LN ELISA 7 #r Al fsom e e s B (i 2+ IL—18 (s 7)) , #83
By IL—18 b & &R S nim EJF, S 7 IL—-18 MR e
dose—dependent., H /e HAELEFEE N, galectin—4 WT cells
1z KO cells B i1 IL—18,

/%EEIH@*%tHT LDH #1 IL-18 f{k HT-29 i la/E 4 Salmonella enterica
worthington &Gl il et 24 DL & cytokine, WA EHELT
I pyroptosmo

LDH released percentage of HT-29 cell galectin 4 wildtype/ K.O
under different multiplicity of infection

60 -
ke * WT,S. W inf
3‘2 40 - I_ } = KO,S.W inf
-1
P 20 -
-l
0- T T T T
//Q ‘30 Q\Q QQ
0\ ¢ /,'\ f,n’
* ,3\0 Q‘O\ ‘bo\
B (™) sz R R M sty LDHS MR R], [ y il e AR ) LDH

1‘!5!%%%1@)5)?@#\% % FrEe i) LDH )b, fEi&y« 6 8% MOI=50, 100, 300 Ik
galectin—4 KO cell & FE: ¥R galectin—4 WT #%,5 LEf511%) LDH,
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HT-29 cell galectin 4 wildtype/ K.O
IL-18 released under different multiplicity of infection

80 A

e WT
60 - " KO
- e
@
2 40 ?
© -
)
=
20-] ﬁ
0- T T T T
Q Q ] Q
0\” \//‘J ,,I\Q ,,".1.QI
@\ @0 o\ 0\
L <

B (7L) Aoz v Ry B A e i IL—18 &1y Fefic e, AF & Ge 83 85 MOI=50, 100
IKf galectin—4 KO mJ#AliE a0 EE A ¥ A galectin—4 WT i & ey IL—18,

i . {1 autophagy #, o #r galectin—4 ¥/ inflammasome
formation 1%

HJe pE e ks 0L, B AE KRGS, galectin—4 knockout cells
E2Hi LDH FI IL—18 &A1 galectin—4 WT cells %, {H X Bl 6 & e
e s &g EMIEY autophagy (FIWE(ET) , BT LAEAMIEE e Pl 4
POBlZLE) B # i iG1t caspase—1, &R autophagy AEE T AT # Al
Ehr. IR MY )i A autophagy inhibitor (wortmannin) ,
WA el 7% 5 galectin—4 J& % gE 15 {b inflammasome ¥ . fE#EfT
wortmannin treatment #%, gald KO gtE:H It WT 419 LDH (l&-&)
MIL-18 (& /\) o thghtstzF&4 H autophagy #IHIMI R0, B
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. gald knockout fiffafE ik % LDH il IL—18 MEL S s 2 159, S8
wild type cells iy LDH #1 IL—18 It knockout cells 4>,

%N B mature capase—1 /¢ inflammasome T2 F5 FE M 45 1
H, MLl western blot 7 Hrifh i 4+ 8% 22 W b B 1% B
caspase-—1 #7E AR, [ELAS SR galecitn—4 knockout cells
v G A5 4 ) ) autophagy, inflammasome #f % #% iG Mk, 1M
wildtype cells # Jn A / autophagy inhibitor Y4 mature
caspase—1 #FEH, IEATREURMIE T4 inflammasome /21,

LDH released percentage of HT-29 cell galectin 4 wildtype/ K.O
under different multiplicity of infection with wortmannin treatment

60
® WT+WTM, S. W inf

é B KO+WTM, S. W inf

40
'

201

LDH released%

B (L) ez @R B A 44 LDH 19 g, /64 WTM treatment i,
MOI=50 IKf galectin—4 KO &R A1 Y galectin—4 WT 454> tef311) LDH.,
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HT-29 cell galectin 4 wildtype/ K.O
IL-18 released under different multiplicity of infection with wortmannin treatment

80 7
° ¢ WT+WTM

. i
lin i

" KO+WTM

IL-18 pg/ml

\,IQ
~ %

O %
A &° o o

B () RSz R e B L e b IL—18 1 R, /£ 4 wortmannin
(WTM) treatment [F;, MOI=50, 100, 300 I} galectin—4 KO cell #ifEH AH¥%
A galectin—4 WT /4 ey IL—18,

None Salmonella
WT KO WT | KO
Wortmannin: - + - + |- + |- +
(72}
[
T
1]
3
2
Q
2
Mature caspase-1 » o - .
Pro-caspase-1 » ' m 2
Beta-actin b | ss————— | | &

B (fu) Az R G B ANk cleaved caspase—1 &R, 7E14 00
wortmannin iy wild—type cells fll galectin—4 knockout cells [l western
blot 7 #r &% B & 4~ & B ! mature caspase—1. autophagy inhibitor
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(wortmannin) treatment |, wildtype cells fl galectin—4 knockout
cells MLELEEH %) mature caspase—1,

B, Mam BB

o~

AN

. -+
1l

~ \

~
il

AHSE 7581, galectin—4 fE#y{t Salmonella enterica &% HT—29
TEtefli WT cells NIHE B R 1t galectin—4 KO cells 4>, HBEH(E
i inflammasome 351k,

fELL Salmonella enterica B it £2,  FAM AR 36 2 7 A e 75 v R
tI LDH, thDAPiss Pl i) 55— 2 Fr /e il i 5 B2 1) caspase—1 A1 IL—
18, #i%t galectin—4 WA Mt & ¥ inflammasome 15 bk B2,
fi gL, LDH Hil IL—18 M E AR, galectin—4 & {1 ik
(i) LDH A IL-18 @A, (H 050 an Sk, s %8 Salmonella
enterica i A Ml it IKE & ) AN i £ 17 autophagy, W R EAM A PERS 4
autophagy #¢#HIFf, inflammasome MG L& @ &4 ANA, If
wild—type cells fil galectin—4 knockout cells HJIH I XA AN,
TR, A H AR autophagy, wild—type cells & F: i It
galectin—4 knockout cells %y IL—18 #1 LDH, H wild—type
cells @ F: ! mature caspase—1. affifi 45t galectin—4 EAlG
autophagy Mye JJ#z IR, =¥l inflammasome i1k,

e e R84 galectin—4 (19 wild—type cells fE4 {7
#| Salmonella enterica & 45351t inflammasome, H DL5E &1y B G
wild type fll galectin—4 knockout cells #%, wild—type cells
G A B e e A 38 B R BT eE A AE N B £k, galectin—4 #ESTE
{t inflammasome, NIt#E# wild—type cells (19 % 58 iR 71, &
#H wild—type cells Wifim &4, galectin—4 E 20 M KR
1 RGP BR324 7 55 A2 HE S T — 20 IR SE.
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. RKIE

galectin—4 41 Salmonella enterica S, #5HE 1 REI LI
PIRRHEE, AR A SRR G B ¥R i SE Y B 58 sl BR IR Eya e 5o i, LHE
{E— S A LN K, B IKGE RN 2 25 b ik B 1) 52 5 Y B 1 |
T, BRSBTS IR A AR, A BORS HE ) S5 v 6 i IR
(=L
(e
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3T ] 090012

d ** galectin-4 A #eniig P L mfe ¥ 3 F B R AR HA
galectin 72% P ¢ galectin-4 &% p & $)0 < FE L EARY #7
Pk d paR ARG AR Y > FIM A Y ¥45 7 galectin-4 £
RGBS ER L o (T BES L LY SRR
42 PEEC o The molecular mechanisms of whether and how
galectin-4 functions differently from other galectin members are
still unclear. The presentation of figures could be better; for
example, the marker is missing in the statistics. The label and
form of the constitution should be consistent. The WT control
group and experimental condition need more repeats and it's

better to use more than one cell line to confirm the findings.

His LA

1. WT 4 KO thimme < E® I { %0 LDH » 300 ¢ § %
%% % dose-dependent - @ t4p B 4 42& T - galectin-4
WT ‘m? 4p KO ' §8 314> ¢ LDH. WT 4v KO 2
NLDH # i £ 7 ~ &3z 4 €4 (Fig 4).

2. WT 4= KO IL8 & % chi B 7 % (Fig5) + it &3+ A
j -

3. Gal4 & i 47 > Autophagy erdicdz~ >4~
H oo BeRER L% AE %k kR (Fig 6)



	090012-封面
	090012-封面

	090012-作者簡介
	090012-本文
	摘要
	Abstract
	壹、前言（含研究動機、目的）
	貳、研究方法或過程
	參、研究結果與討論
	肆、結論與應用
	伍、參考文獻

	090012-評語



