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LG ESE2R E (organoid) = IS NIRIR - 2T R 1FEE2Y) Lapatinib 2
Tucatinib $BEEELRIERANESRE - Lapatinib BBEEHIH ileum & colon
organoid FIFZAY - H ICso f&5 Tucatinib £ 1000 & - EP Lapatinib 455l
adult type organoid B{ERREIIFIEA - BT EBE ERARR 2 EINEE

PLRNAseq £ Ingenuity pathway Analysis 2317224 ¥ organoid & ErFE 3
IRMEE - Lapatinib £ colon organoid FIBNNZEE X - BERAHER -
SR FINRSEREFNTRIR - WK crypt BEMNEREE - HoP - Lapatinib 5
FHIEN Glut3 MFERIRIRS organoid BEEEARUL - LLFAXZ L-ascorbic
acid (Vitamin C)#0l - 7RE 0 GABA receptor IRE&BETINA - B R BIELE
B R E K EERIEROBER lapatinib ERAEIRAVER Z— - L 3D organoid &
OEENEEZEMREI - FHMEREE HER2 tyrosine kinase inhibitor &
Lapatinib B2 Tucatinib #i5E8TNEEEFRAALBNTE  WEIRSHHEA Glut3
inhibitor 8t GABA receptor antagonist BI85 0] B 43R 48 Lapatinib BIfF RV

FEERHE -



Abstract

In this study, intestinal organoids were established to simulate the internal
environment to study the differences in the intestinal side effects caused by
Lapatinib and Tucatinib, two HER2-targeted drugs for breast cancer.
Lapatinib significantly inhibited the formation of ileum and colon
organoids, and its ICso is about 1000 times lower than Tucatinib. Lapatinib
particularly suppressed the viability of adult type organoids, indicating that
it affects the differentiation of intestinal epithelial cells. RNA seq and
Ingenuity pathway Analysis (IPA) were used to analyze the effects of drugs
on the transcriptomic expression in organoids. Lapatinib increased the
expressions of gene sets involved in intestinal inflammation, abnormal
glucose metabolism, and chloride flux in colon organoids, and reduced the
gene expressions for crypt development. Mechanistically, Lapatinib
enhanced the absorption of glucose by colon organoid through
upregulation of Glut3, and this effect can be inhibited by ascorbic acid
(Vitamin C). Lapatinib also increases chloride efflux through upregulation
of GABA receptors. These findings indicate that metabolism and
electrolyte imbalance and inflammation may be one of the main reasons
for lapatinib-induced diarrhea. By using this reliable translational research
model, we found that Lapatinib and Tucatinib, both of them are HER2
tyrosine kinase inhibitors, have very different effects on intestinal function,
and our findings suggest Glut3 inhibitor and GABA receptor antagonist as

possible strategies to alleviate the side effects of Lapatinib.
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— - WIS EN
WARZEYNESENEIFR SR ERARENTRE - ER - BUFHIE
B RVBERITER - DUURZEY) Lapatinib &6 - RAEEERBS FE
BERBZEIER ; AMELEFRR 7IER - ERRRERLSN - tE
X ERYEEEZZYNRI - LHZ HER2 TKI EBEB8XEHMR
Z . AEEREMNERSUERERB[AENREE - B - MIREZEY
HEENRIFRE—REEZENZE - BV AENRRNRUZEYHEE
W E-BE  EBENMR P RS EHE—RAARIKRRIEEIMET (in vitro)
RIGHSE - WABEEREIENBEERIEER - BB —EEREE (ex
vivo)RIART, - EMEIYMER ZAEEREMRENESEABERFR - WK
SEFRRG - REFFEEMREYRRRE -
—HMRE=R
(—) HER2 IRELE AL B A RV E 2
1. HER2 E3%| 2R LUK HER2 HI1REEZEY)
RIBREERERE - IS MU T ER(E 1) - 2hREAERZGM
EZEERIEM Luminal A/B #1 Normal-like LAK HER2 B[ A& R B
LEHMEREn=f2UIE TEEEEREERNIERRE  HAHEHRE
AR ZEY) o] LA MRVIE RIS AR R R I AR 1E 38R [2] - T HER2 @ A %R
EEAREFREE R BN EGFR K& [1] (B 2) - EAK 20-30%9%L

BRBERE  EHRARPRS HERZ EREWHA(E 3) EREAK



SRR IERE CRORRBARR S - BERNNMARTEEEE RN

ERELMREERNELE - BERERZGEIERSE - HER2 BiE
ABEERTIEEYBEBREEENENL  AERUREELI - BEERE
MEIER - 25/t FDAGEEIE mEREEEER) & 7 R HEs
MI =R HER2 1REEEY)  F-BE2EMRNE - 81 Trastuzumab A
Pertuzumab % - 5_@EMNEE-EYREY) - F=E2% HER2 EZ
e BBE R MR/ )\ F EE IR B AUER DA (TKI) - B24% Lapatinib((utHEE)
Tucatinib(BI£&E) - ®E=AP - &7 TKI DONEEREZNESEEY) - RB

TKI BA&/N2F=2 o LUEE MASRERE ( Blood-brain barrier; BBB ) M7 1%l

X2

PR S ERIBLEN - BEKRNEERIFAEE BBB4] - EMAREREHZH

BB EA Y -
hEEEMFES FEE
ARE
3 AR EE
i A Luminal A (~40%)
" HR+ (ER+ and/or PR+), HER2-
' . = Normal-like (~2-8%)
\J ' P HR+ (ER+ and/or PR+), HER2-
il
';'-| Luminal B (~20%)
" HR+ (ER+ and/or PR+), HER2+4/-
Receptors
HR: Hormone
ER: Estrogen :
PR Triple Negative (~15-20%) .4
Progesterone HR- (ER-, PR-), HER2- A
HER2 AR

Created in BioRender.com bio

B 1 hREEZWIES FRE2] -

FRUEEREHEIN 50 » PR T 5 A TR S2 B2 ) lumina A 18 Normallike %1 -




MHER2 HER3 HEra
~
EGFR T
—
-

| ox |

Cell cycle
progression and
peoliferation

2. EGFR R&5| 38 A8 45l BB IR B 1S A
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Lapatinib

Tucatinib

AR FE TKI 224 - fgERE(1] -

HER2 B EGFR tyrosine kinase X% - oJ# HER2 S 2 EM XK & 7 5l A

homodimer & heterodimer &1L -
SMPEEEIEFNAE - KT ERNEYEBNAR -

{&IE PI3K/Akt/mTOR E2 Ras/Raf/MEK/MAPK

Lapatinib % o] [E RFHNH]

NORMAL CELLS
£
¢

_~HER2 receptor

HER2* CELLS

B 3. HERZERWAEM HER2 EFAERIBKIEE

s

HER2 gene amplification
HERZ protein overexpression

R AR ER -

2.TKI 2= r0TE 4R BR R UR

(1) Lapatinib

Lapatinib 2—f@ ROV ER LR AESHIHIE - BRERIEEMEAR
ATP #EEMRL4ESREET HER2 K EGFR BERZBEZEEE M - M ADHIMEE

AENER - ZBREE (FDA)ZEUMEEE(CREY S HER - ol DITE




& HER2 B33 ER ARNERE AR 44 BHERE 8.4 EH[5] - &1 -
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EREERENEERNEIFR  BRERENEEZEEASE Bt - £k
Rl Bp B EKEAIR B E E L P EElfF e (6] -

Tucatinib
Tucatinib 3 —EEEM# FDA ZERM ORI F M HER2 /D FES

B BEHIHIS - EiRTJPEEN HER2 BREFMMED - HER2 KEFEM AKT
EEREME - UESh - ARIREEMLE - B FE VRS ERER/NENE
FR-BRE BLSEGEEREZV=ERNBEEERIIFER - EHEH LI

Lapatinib Ffr5| 3R EIFREK[7] -

(3) Lapatinib # Tucatinib fEEE

(—

&SR Lapatinib B3 Tucatinib #32f& 2B A EERVIDHEIE - 1B Lapatinib 2%
& HER2 71 EGFR MEEMHIE - M Tucatinib EREFE HER2 WRHEM

MHIE(E 2) - #AAEMEZEY Y HER2 BHUILEEERRENERER -

18 Tucatinib B1ERBIZE R lapatinib - BEREAY IC50 - Lapatinib RIZ 5
SN = SR BRSERE - BIRE AR5 - BISIRE S AR A SRR IFA - HER2
#1 CDK12 MBS FRIBHASMBZEY NN =R A Y - B BRCA REH|
ZRAIER tucatinib TR RARRE B LA RBRMIZZEY) A E HER2
TKI - BT EESBBEHIERSEE] - AZHMME X EZIRFMEZEY)

EREMR - HRMM5IEEIFERNERRIZH DM RRE -

) HER2 R 4L 2RI &I 1 F

1.2 RNEYEI1EH



AERBRES - R EYRAKIRHOSEUR - EUEYE I EEE AR
REINARBEERE - IREEFR - ELRIFRTEZEMRASE
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- EYRBYEINRE  BEEND - BRENESERERRER
ZYFERRFEAVNMNFRE  SNZ2EBAREN - ZEIBEREEMIRE

N‘

REYSIREB I RTR =R (F—) WMAEYPESIZ=RER ~EF

H]ﬁ

RFEERZEELAE - HZEYHBEEELENRIFRARRR - 811
—ERERIERNENERETFEBEREE - FIUAMAR S HEENE
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e FRREAR

—#R —REHERED R IR

& —RBFBEIUEIAR - PEELRE - AFELEREE
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MRS ERARZNIRRY  BEZERARNGEYR - BEELE

ISR IE R & 2B EIEBRMEIERES - HERERERESEMNEZEMN
bR AR - B AL EL AR A HU A S AN B R HL S B AR R G B 1R SRV
AWML - DAIREERETAENSEBEIHBERERTNL B IR
SRIEAR - MELRIFRBRERELSERE - BB ABREERIRES -
WEB AR ERIEF M FEET[10] - MAUMREES IR aRERRR/E
BNBRE - Ao RMMRAREEEEENE - WOgEMREERRAFR
IRAR11] - WRAESIHENEREREEET —RBEZNmASY - BHE

MRZED - BARBBSTEHARERNATRRERE -

(=) BEEEIIEERLSRE

1.IEEEEINEE
B LREEMEE  ErRYBENEERVSHZEZERFR  RBTE

HENPRIENREIE - BENEBBAE  2/N\BRENEIRREY) - BER
PRAVEERT ERZARRE (B 4 A-D ) - B4 (Paneth Cell) 2/\BEEEREN
FRIARE - MR FHERER - B R BB AR E £/ B (crypt)
HEFH L ZEr AR (Epithelial Stem Cells) R 5t B 4B Bl (progenitor cells) -
/B R REEY - KBS ARAIEENS L SR—RISERTEE
FBERNEE - SRARIEER  tHEgEEF R LaEMELEB MR
B(B4E)  —BEMAEAERR ARRSECLREREEP[12] -

EHEESERMNRIAFIERNEEREE B LLRAREEARKNE
HiEEEN BIEBRESRAMBATUERZEMAN (B4C)  UREBER

e 7 AR R EIT RSB IB B URKAAR - TFHR - SEMRERRE - 15



BEREMEEIORRES LR EESAREFNOUENREBFEHES
SRR - FELIL - BERFFESEITEL (renewal) WASHARIAEB
HRRENBERER - Bit, EEBESFMARNEREBENEEI oIS

R ERIFHNERRE -

4. IFENAERE BEESE  (WERE3E]) -

BERNEEGRME  S/NBRENISIREEY) - sERENEN EEAR (B 4A-

D) - &XAk(Paneth Cell) 2/\EEERER_ERARMR - URHERSS - HoWw
MEFEBREF M E/)NE(crypt) PHER L L&A M8 (Epithelial Stem
Cells)M B AHRE (progenitor cells) - Wi/ \iG L REEM - ALHEFARIEE
Mot SR —ERREEIOTEBEEBENEE  SHAMBER  thHEgEET
—EnEMELEBENZE (B 4E)

2 IERRIRA
ERRERREBRRERE  I/KEBMMEBRHERE - BRHNREE
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HEEREREKERE VAR EUEEHEEEEUMMERABNM(Z




BMIER )  BEEMEREDWIEN ( W HEIER ) « BRRIEYIEZ
BURMRIRE (R M MHAER) 5 -
BRIRBEEY) S| R IERr B HIE =&

(1) SN SRERENATE - BEENERNE - Ko

FORIRUT
(2) 5l&ER&KE  FBEENGERD - BENEVERNE
(3) Z=DHFIGE ERARNEREIBESEE  SRBEEMNENE

B FROAMRIK D RRI - SR ERE LR E

(MR FEkE I fF R a

LIRBMRF B RE

BEHPILBRBEARFENESPRUIGRNZEY RIS YE - _#O0MARIER
M—BEWZFRRARABERRTAENEZIMEE - AREENERERS
FRRE—REYZEEREETHVREARGALBHNEZAR - EEE 2D 4k
EEEBE LMY TEXRER A S ERNEREIDEEBNE
SR - DIBEEIRIE - AIMNEAZ ANRESNEE (ECM) A FBTE SRRV 2R 14 [13] -
MEPREHAZ —HRIRE  EERIYELAERKEESS  LEYET
AR EYRIEREEBERNED - U =—#NAR ERER AN B EMEN
RITANRHRE BollEFNERGEEARTHREVNREEAZE

R BB IRES
BREMESHRMENREABUA=HBEEDEE  FHEPSZAIA

MppiEE LA - R E R ERIMER A RESR BIBENERREN =
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e EEAREHAAZEELIESR FWAERE - BEE L RARE
48 BE  BEESCIEMERLUSREABE EIEARIINIT - BRI
FEMEUSEYEMANEZTR  THHERKRKERUEASEEER[14] -

BRETZEZZILURERERNEEMRPER  FMEBMREIZHZS
EEZENEYEME WO AREYEREIZRENCEL - EAMREF - Hif

NABEEREFATLNEENHBEELERFRANMRETS - TERAE

~

iZRSE IPA B - IREYSEBRIFRF YT BEtEH - IR ERERIE

FABY oI RE SRS
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& - RBREEFGE

B EA M2 IO
- %:»\EE/MKL—*E

5 AR ERBERIZE -
LIRS M RBE N - e HER2 TKIs ¥ i5&E (leum £ colon)EzsEEEE

RRERNERBELEFENEERECHD) - RBEEREIWER - E—L0h
HER2 TKIs 15 B #a3EM 1L tight junction ~ FERERIW - SEEFRENN

TEERER) -

— - RREREY

1. BBEfHsRE
HEREMREBBEAMEL - B Matrigel JES#% - £38 organoid IB&ER

BEHREBEZEIEEES fetal organoid & adultorganoid & - B REIIEA
7{ERETIZ organoid & - ETHENIBEELIREIERE - BERNARAPR - (FAAH

REBMBIHIR -
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2. BRI BB
IZiE AR E 5= AR Matrigel® Basement Membrane Matrix, Phenol Red-

free (356237)BE B Corning - Propidium Iodide Staining Solution (00-
6990-50) + 2-NBDG (2-(N-(7-Nitrobenz-2-oxa-1,3-diazol-4-yl)Amino)-2-
Deoxyglucose) (N13195) - SPQ (6-Methoxy-N-(3-Sulfopropyl)Quinolinium,
Inner Salt) (M440) B E B Invitrogen - BEBRREEEHR 2 96-Well,
Nunclon Sphera-Treated, U-Shaped-Bottom Microplate (174925)83 & A
#J DAPI Solution (1 mg/mL) (62248)#& & B Thermo Scientific - 1 RNA &
El TrizolTM BES B Invitrogen (15596026)- Lapatinib (GW-572016,S2111)
EA Tucatinib (Irbinitinib, S8362)E& 8 Selleckchem - Anti-Glut3 antibody
(sc74393)8EE B Santa Cruz °

3. EfnfEeR
RNA #EU & A Nano Drop 2t EEETZEESE - RAE 260/280 51K

1.8 7HR#%E#%& RNA sequencing (BRI AS) Al REIREE RSB K
EENENABETISEERNEE - 2D 51 3D Organoid AT AT
B DUIEREOMARMEGEAMETERERETES - organoid #1T 2-NBDG &
W - SPQ FEE4 anti-Glut3 antibody &6 & 1% - L ANDOR Dragonfly &%

HEEBMRATEASRR -

[l 6. AbTFEAT(E 2 AR i M s DA AR ER 7 TS 2
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= WERFERTE

(—) BRENERISEHER

3D MR ENENIEE .

Organoid #RZEN&RERRE 3 X ° L 1 ml tip IREXEMatrigel S 89
organoid - W& 7% 15 ml B OE P —MAIRIEERS - LIEEE 200 9/
S5min B0 2 AEBBEFARNASR - RN EBARMEMAREERAHS
BELL200 g/ 5min YRR - A 500 pl tryplE - B8R - EEEEPIE
&Z 5 7% MA 1lmlorganoid HEEOR&EOB L 200g/5min - E EE - FER
% 100p! - R IEZ BB EF ARV ABRE 100%89 Matrigel JES - AE 24 4,
BEMZENREELSR - WER 37 EN_SEXIBERPIEER  —T0ERS
5 Matrigel BEEaRE - BNNEREEERER -

2D SEHAMIEE:

BEMELR(—)].  B2ARARNAMESIBINEREEERT  BEE

7R 96 1EFL B - BE AT E 100 ul

Organoid IF&®&E2 s 50% AdDF+++ medium, 50% L-WRN conditional
medium, and supplemented with 50 ng/ml murine EGF (315-09,
Peprotech), 10 pM Y-27632 (Y-27632, Abmole), 1X B27 supplement
(17504-44, Gibco), 1X N2 supplement (17502048, Gibco), 1 mM N-
Acetylcysteine (A9165, Sigma), 0.05 mg/ml gentamycin (15710064, Gibco),

1% BSA (A9418, Sigma), and 500 nM A83-01 (2929, Tocris) (for Ileum only)

14



AdDF+++ medium contains Advanced DMEM/F12 (12634-034,
Invitrogen), 10 uM HEPES, 1X GlutaMAX supplement (12634-034,

Invitrogen), and 50 pg/ml primocin (Ant-pm-1, Invitrogen).

(Z) P44 EE 14 HIZE (Biovision, K447-1000)
B EREFANEREAS BRI 1xwashing solution /B%—K - &
#N0A 150 pl 1x neutral red staining solution - WMER 37°CH_ELikigGE
FADPIEE 2 /5 - RIE 2 /51 - EBR 1x neutral red staining solution i1
1x washing solution ;&3%—*x% - 1A 100 pl solubilization solution - %
MERKE 20~45 & - LIERERARZRAFARALIMERERE D
BRIERIEE (540 nm) -
(=) mRNA ZH & RNA sequencing
15 R 4828 B AR AR DL TRIzol S EIZER L mRNA W EE% - BNE ) 2 pg B mRNA
& mL NovaSeq6000 % #A(lumina) A iz m P A EIERAFRKIR -
(M) EEREFESHEHEREDTT (QRT-PCR assay)
AR @ TRIzol SEIZEENH mRNA I EE% - BEEEM mRNA B RI99RES
&7 dNTP X Oligo-dT « B#EEELE mRNASESYINEZE 65°C/IE 5 HiE - Bk
HRAE 4°ChnEE - BAAZE DTT - 5x First Strand Buffer & M-MLV Reverse
Transcriptase (200U/ul) - B2 5l 37°CFE 2 7248 - 25°C & 10 778& - 37°CIE

50 7788 - &RELL 70°C & 15 2 IERZ A 5e 2R cDNA EY) - #3 - LI SYBR Green

15



Master Mix fR5C cDNA E# LA RARSEESE R BENGEERNRE - FIH
GAPDH EfF2ZERA -

(R) eEEXEE (Immunofluorescence staining)
151528 B A MTEE D& Z matrigel B9 8 well chamber slide E[FMA%E - MMATEE

EROEY) - ZY)REMKE  BRAREERL IxPBS BxMR - #FEUEHE 2%

fuly

formaldehyde E2 0.1% glutaraldehyde #J PBS =& NEE f8=: E A4 30 08 - K
#BLLE7A 0.5% Triton X100 89 PBS (@2 EAMNWAMRE - =8 NRE 1 /)M
FF blocking buffer (28 1% BSA 1 PBS)=/R N /& 3 /NF#& - TIA—#RiEE
(GLUT3, sc74393, 1:250)%F 4°C B - brH - BER—ARIES LI 1x PBS j55%M
R#& - MA #1132 (Alexa Flour 488 donkey anti-mouse IgG, invitrogen A21202,
1:1000)% 4°C BB - [ - BER_ARMAZTLL 1x PBS B %mR%E - BIal A A
FEMREREREAM E GLUT3 ERENEEL -

() AAEHEEE
B ERIBRIZEY) 24 /NS Bz EAEB A HBSS /B% 3 Xi& - B E.coli(OD ~ 1)

FEANMBMNAMIEE®R(DOMEM)HEEZE 3 /) - 3 /)& - BI&7A gentamycin

) HBSS iE%E 3 RLMA DAPI 4% - AHIERE@AMZIRAFAHER -

(t£) 2-NBDG WA #r
154828 B AMTEE S &S matrigel 19 8 well chamber slide EFMA%E - TATERE

EREEY) 24 )\ - YIRS 24 /\BE - BRAREERILE IxPBS B3 —R -

16



A 300 ul A2 EEENARIEER  WER 37°CH_abikiFaEfadEaE 3 /N\E-
FZEMA 200 ul FHEZEBZECWEBRREL(2-NBDG, 200 uM) - 18 37°CM &
30 77 - BEEINA DAPI(1:1000)£2 PI(50 ug/ul)BEE ~igE 10 2% - BLL 1x
PBS /Bt 3 X - MIRIEREQANEIR 2R -
()\) =:EEFRIZE(SPQ staining)

HEEREEAIZEY 24 NRNEREABA HBSS &t 3 XR#E - A hypotonic
medium (50% HBSS, 50% water, 5 MM SPQ) - MER 37°CH_ELxIZER T
HE& 15 778& - BER hypotonic medium & - B HBSS i&%5t 3 X - 1A DAPI 241

letz - FHEREDMEEIR AR -
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2 - MRERET R
—  ERARRRZBEHRREEERAE
B RANIEELBEERE - WHEBEAME 3D M 2D BREE T 2EF

()RR EREES

1 B 7B IBRATRRENRAEL R T EYNBERIFR - ROFREBE
organoid BIF RN REFE (B 7) REUHNBEERRERE - WAECHE
1R Matrigel FREZ A 3D IRIES (B 8) -

2. HRA—RBRARD  ERMETEARIGANARE - BREEMKXE LR
KA EAMARERRE  SFZARBERBET K EZIRBEMFIN - ELEKIRA
IEEN% Fetal type HIEEzRE (B 9 ) -

3. #EBEIEBM =X - 889" organoid FEEDEABEIR - MU FRBILT L
RERE  BHEZRBABEN—E ERAME - THEEAEMRRE
(budding)#&1L villi 4518 - Bl 38 B4 Adult type organoids (& 9 A) -

(D) BRBERREN 2D K 3D REPIEENEAER
= 7R EER 3D IRIER organoid BEERIEBRIAEIEIAN - MR EEH

BLIERNRREEERDAIER 2D H 3D NIRIEHIEE - UEETEENE
g - B EABES Matrigel IBFEMAREDILIEIR 3D haIHE S I A EIEKGR
BEEREAGEBN - dEEasElNXEEnE /b adult organoid - EA%R
RSB AEES E (villus) s R i (budding) W&ERE  AINEAMZERERE - 4
m - BEENAMEASES Matrigel BERZ T - M 2D EXBER—KRES
collagen coating WIB&EM - AR HARWAB FIBRB MW &8 F K 58

(attached form) - 2 BRBERIKIA - HAEBLLERAEL (B 10) -
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2 S
| l § \ S i
. y i L] L% ™ st .
bt . | @ _ (). b
‘ PeeS N’ W ¥
I /B Matrigel s # Fetal Adult
< Organcid Organold

oy ER

7. BRENHEEBENEREE -
fBEAAH AR Matrigel JRE5% - 1 organoid BERTIFEHREHEEEER
% fetal organoid X adult organoid - B REEZIEBMEENZ

organoid °

- Matrigel
= 7 Medium
|
y nx
o

L
\\_
[
SNCrEeRYE
SAIORANAR

8. Ll Matrigel 158 BRENEE - HEEMABE Matrigel B &EEEE
E® - W4T organoid RUFER - BIKEAICIHREHRENLR -

lleum organoids

x )
=R
Fetal organoid 10Wn
9. IBEERE T Matrigel P& £ 02 4 RENFREER - —FHRAAME

D EBRMER NETFEARIGRIAREE - MABRMARERRE - o] LERIIGF
ZHBEN A - BBMXERD organoid PEEDERBER - LIFRBIETIN
ERER - BINEZIREURER BRI —E LKA 2 EH Rt (budding) 2 aiEiR
B villi B9%EHE -
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20 3D 2D 3D

el | B B
ax ™ Ll el
Ll
4 (]
‘e

— 7 el ™ Fetal-like
10x {7 ’/f\h ;’ (J ™ organoid
WL )
( & ..
; S Villus-fike
= structure in
lleum-Day 2 Aichind formm lleum-Day 4 "™ adult organcid

10. BFEAME 3D(Matrigel )2 2D R PIFERIIIEHRER -
BimEEREAM D RIEHEETE collage-coating B9 dish (2D)z(2/E& Matrigel
thLIAHEIA organoid medium 1IF&E R K & UK EEREMER NEREINSR - 2D AUIR
BRI BRI - A ARBIR R AER - 3DFE FHY organoid T AIKRAE S
i fetal-like organoids sl @72 {EAVEA villus-like #&#8/Y adult organoids -

— - Lapatinib Lt Tucatinib ERREEIMFIZEERELER

B8 : tbEmiEAR[E HER2 TKIs ¥ 3D #E8E & 2D BAB T E XN EER

1. FRENBEERENMEREABI AR EEBREN ol HEYNBRKESE
HERWESR - AL - BT TR 3D ERE K 2D BABIE T AREEN
HER2 TKIs - B IEEREADEEHEYHALEERANESRE -
Lapatinib B2 Tucatinib #B2ER o]z 4/ HER2 TKIs - mH&EBRK _E2#0
Lapatinib ¥ Tucatinib 8 5EEERENBERITFR - BIE - FMELEE miE %
NEAREEENT  EEHBEASFEERNTETEAIRENESR - AR
MAEREFMETH lysosome BBHEIRIE (pH<6.8) TI2IRAAE - EEFHM
AR RAEENHARFEERNTE - ERBIRBZZEYREIEM -
Lapatinib BREEHDE] colon £2 ileum AT 2D BEREFHFEER - Hip
Lapatinib # 2.5 uM BORE Frial IBBERHIH colon M AIMAER - MER

80 10uM ORI T SEBEEINH ileum AMATEEE - BB colon MY

20




lapatinib SBRE&E - ZAMAE Z colon 502 ileum - Tucatinib ¥35L 2D 5
BAMNARTERTEARE  RARGOE04AR (B 11) -

2. £ 3D FRENIEET - BARERBRER Lapatinib tE Tucatinib EE 5% &
IBERANM - LEZ colon A4 - BEUUSINARIIMBEZEYR TS5
FRARRRROFE T UGN - ;B EEE organoid IKIRAEBA/NGE/) - BRRE 3D &
BEERREIRIRE (B 12) - MECBEMIELSRE - EolLISREY Y 2D A
RIZETREE¥ 3D NiEREERAREE - £ 2D A 3D WAREEIRIE  © A TE
WEZEY) 18 24 /\R¥S 3D $EERER ICso th 2D M 7 2~3 1§ ; A TEY
48 /\F5128 - ¥ 3D HRER ICso ERME 2D BN T4+ (R2) - Bn

MR ZEYH R 20 WIEERE N EASNTEXRERMBAIIFIER -

11 Ileum (k)& colon (F)AE#& AL 2D #X15=E 24 /K - BT AERE
Lapatinib 202 Tucatinib & - #ETHMAIREETIHIR (A) - WU 540nm EEAIZE
IRHEETESE (B) ° Lapatinib R ileum 342 colon #3T] I RREAHNHIAG 48 48 41
mEER - LERUDE colon MEERMRKAPEE - ZAM - Tucatinib #7% ileum E2
colon AR EEMBNTE - EAGIIFAL AL Lapatinib AREE -
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12 lleum (L£)E2 colon (F)AEAAMLL 3D EIFE MK organoids 24 /& -
BT ARRE Lapatinib 32 Tucatinib & - ETHHALREETHR (L) @ 1
PL540nm K RRIERAEETESE (A) - B 2D IBEENAREEL - Lapatinib
AT ileum 22 colon #BOILAARERHDHEI organoids WIFER - LELUDHI
colon W ER(ARE)MNREPE - 8 - Tucatinib #54L ileum £2 colon 4B 45 4
MREEMENTE  BAGERAL AL Lapatinib AREE - {BZLL organoid X
INVREEE - MEZEY)ITEEET organoid A/NELRBEEHNGITER -

IC5o (HM)
24h 48h
Lapatinib Tucatinib Lapatinib Tucatinib

lleum 8.18 10865 99.22
3D

Colon 6.55 21680 85.92 16496

lleum 4.25 208.05 3.53 170.14
2D

Colon 2.27 438.83 1.8 810.4

F_. HEBREBEEEL T lapatinib 5 Tucatinib 1&#& 24 5§ 48 /S -
AR AT R e TR KRG - IKBRIBOCEER DT ETE ICso -
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= - Lapatinib 4B ERE PERAEIEMNER - FEHERW - SREFINRSHE
FAEERRIR - BEE crypt MAMIEERRMNEEAEERE -

BB : IRETAE HER2 TKIs HBEERREPEREREBEZFE

& Vii—% D HrLapatinib ETucatinib RZZHEINEERITIEED FH] - RIEE

FRMatrigel 3D I PREFELIGRBER T EY24 /NKE - HERNA &
TRNA sequencing - BBRIPA 32 hlEbE Lapatinib MTucatinib #4505
LEHEREER BInsEERANSE (B13) - R %R Lapatinib G EL
B 191E Menteritis ~ colitis +  gastrointestinal inflammation EiZE 5 X 4HH
HRRIR - BARETVED ERAEMERE (Development of epithelial tissue) FIE
HXIR - 59 MEEYIHEHBASIZNEEENRHEER (Glucose

metabolism disorder) EAZHIET (Morbidity or Mortality) #= -

ESEES

2533

3533

Gl tract-related EEEE
Diseases&Biological " =" & &
2 aQyvwy

Function Bn2a2

v Morbidity or mortality
Organsmal death

<

c<€c< < <

Ghlicose metabolam disorder
Liver lesion

Inflammation of organ
Activation of phagocytes
Benign oral daorder
Inflammatory response
Ermertis

Accumuiation of celis
Development of epithelal tis.
Chvonie infamematory dsorder
Abnormality of barge estine
Inflarmmation of body cavity
Inflarmmation of gastroressn,
Contis

Activation of macrophages
Growth of epithelal tssue
Inflarmmation of abaciute ana...,
Activation of antigen present
Liver Damago

Homeostasis of tssue
Gastroenteritis

Survival of organam

Cell death of endothesal colls
Apopicsis of andothoksl cols
Neocrosis of epthelal tissue
Ceoll death of epithalal cols

13 BERLBEBRE D RI4 T Lapatinib
8¢ Tucatinib 24 /N5 - #HEL RNA 71T RNA
sequencing 7247 R IPA 24755 E1HE
IR EREREFAZEE - V ERMIEZE
MHEEBFEIEHE organoid EEMHEBELIFRNE
KEf4H - V 183K Lapatinib #5% ileum 2 colon
PESBRBEEENERRA
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M - Lapatinib FAEEFE{E Organoid M5 {EINEEERFZEH tight junction -

1. 5 RNA-seq #& RS H1 - Lapatinib £2 Tucatinib 7£ ileum E2 colon organoids
PHERERRBEEETHEA-ENEZE - At - ME—LFLIPA EDFEHR
- BREEEEREFAEP L ENARBREEETON -

2. B5% - HRIRTE colon A& Lapatinib BREES|REFZ 12 MG AERBERM
IR 8% IL2R-CD74 (Major Histocompatibility Complex, Class Il Antigen-
Associated)-NOS2-CXCL13 B REG X% ( Regenerating Family Member)
LERRERERIR (B 14) -

3. Lapatinib t7£ colon A& % FEE FGF7 - ODC1 - APOBEC1 ~ NFE2L2 &75F%
2 crypt A RABERNEIR (B 15) - 28 L olstE It MR EEE
crypt WD {ETNBELAAEE LA -

4. B EHAEREEIR Lapatinib TIBE2 &R crypt AIMMERE DL - EIEFHAA
BN RAIRET lapatinib 228 adult 342 fetal-like i— &R E ER E - T4 T
Lapatinib 202 Tucatinib 5uM B&E/NKE - EIHERH P HALREACH L ZEY) ¥
BEERETMNTE  BEEHELIEERE (budding) & # K Adult
organoid - UK EKARRY Fetal-like organoid -

5. Lapatinib BR 7 SR AAMRBY RS A CREE LS - EEPEME Adult organoid Ry AT
B - BA5RE Lapatinib FFELEMIT ; L9 - Lapatinib t3E/ adult
organoid LAY villus #&B#E%E - (BAKXKFE fetal-like organoid B HAI
B BELREN Lapatinib o[EE¥iBEN M EHEEREEESRBENTE (B

16) - M#E= 2D KA RO R IS8R/ -
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6. HIX Lapatinib ZE AR ENDEINEERDS - B MEERRT EEEZEY)
EERRTRELE EEAR BN EBL S (tight junction)INEERBER A
B MEBEPHNABEESZELBIEMSIEERKR - HARKERRREER
¥ 7 #® % T lapatinib 5 yM —X - B A& B 4 & % )6 & B (green

fluorescence protein; GFP) FRIRMABIEE (£ CoETHEIERE - AR

235 - AR lapatinib RV EBBEREN X NEADE - BEARSREKXBE
HEABRED(E 17)  BrEREYIEAZRBREENTEEMENE
AR -

14 Lapatinib 8k Tucatinib FEEHELZRE PIBMER 2 HEAERM

FRSENEBEERE - BERFIRARSAS ¢ 1. 47 Lapatinib ZEHZERE,
2. #a7T Lapatinib 2% #55R8R E, 3. 42T Tucatinib 2385482 E, 4. 4T Tucatinib
@GR E RIRSEHER/BERBGENHY REARE ZIERE (log 2 ratio) -
Lapatinib E&ZHERESRAPBERILANRER - AEGZEDRINEE RNA
sequencing #ARPEIRFRIFBMEA NEWER, B2 EEE A Z2ARRBEXXRIEN
DRIEIENNERENER AR ERE(CHRE -
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15 Lapatinib 8 Tucatinib FEEFZEEBRRE D crypt MIEE 7 HE
ERNFRIREANEBEERE - ERFRRARSAS ¢ 1. 475 Lapatinib 2B
$ERE, 2. a7 Lapatinib Z#&BEREEE, 3. 48 Tucatinib ZBIBERRE, 4. 4871
Tucatinib 24 B E - RIRSEESERAENHEYEHRE ZLERE (log 2
ratio) - B Lapatinib X 2EBZERERRABREBARKRER A Bl zEe0 R
F1E RNAsequencing @&RPRIRFIFENMEA FEOER ; BEREZERIZARR
BRI 2RI EIENEARENER - SRR URE( R
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16 B5EEzREL Matrigel 3D (1% &E - D hl4FAE 5 uM B Lapatinib
g2 Tucatinib IBEAXE - ETPUAREETRR - &R 33R Lapatinib B3
adult organoid W ERFEAR S X2 Neutral Red(NR)RIZE - EHIH villus
BiRGEBAER - 1B fetal-like organoid FEERFE AKX - Tucatinib BIZA
B Adult 52 fetal-like organoids B A KFZ -

17 #1522 E Ll Matrigel 3D #{15&IUXE - 45 5 A4 T Lapatinib 24 /)\
8 - HERTAGZERN(GFP)NABIEEETHEIEE 3 /I\F - ETHEERM
#1088 - B4 T lapatinib E48/)\ organoid A/ - B RER R BIREEAZ
organoid - #’~ Lapatinib oJgEk ik G E EEZAIMRRY Tight junction -
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F - HER2 TKIs #f organoid BRINEE NN E

1. B 13 PRERBRHER2 TKIs ot =B MBEERRWEHES - HIt
ML IPA 247 Lapatinib B2 Tucatinib ERGHEGERETEETEE
HRBEFEANRER -

2. #5R383R Lapatinib TE#EM5EREE RAREEIENN SCL2A3 (GLUT3)ER SCL2AS
(GLUTS)ERE IR - Tucatinib BIZ2E 415 5R23 B PAARAIE N SCL2A3 (GLUT3)
B2 SLC5A2 (SGLT2)WERIR - BnEmE 2y &l o] K EIEM GLUT3 RITIH -
thEEEREMEM D BIIEN GLUTS 8 SGLT1 KF3R (& 18) -

3. HREMEZEYITEIENN glucose transporter - F IEFFIE— L ETINRED
- B EE B E R 2-NBDG REIEMBZEY I ERERKED

W ERFUMERERE (Plstaining) REIZMIEILTHIENR - PLE

—BEXHAR  BBEABEZHEHE DNA SETARRERE P 1
ERYRBAER 493nm (BHE)  BWHBAER 636nm (AB) - &

& DNA # - Pl WEFEXRIES S 20-30 f& - PI WA/ ZEHERNERE
535nm (4 ) /617 nm (1BAL® ) - AR PLAEBIRZE M - ALLoJRE
R MER O IRE - BTUANEREME - £SRBIIVIES Lapatinib SIEN
organoid ¥ 2-NBDG BIRUX - BH#RRYZE - 180 2-NBDG IR R4 AR [ s 17
BN PL RO EEE - AT Tucatinib RIRAZHIRELIRS (B 19) -

4, BEARBR  BINEERRICERNHESNFFEEY S| BB EHEBIRS

HIRAZ— -
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18 Lapatinib =k Tucatinib F&BHEELERGHZEE P Glucose
transporter ZHBAERENFIRELNBBERE - BEERRANDRS @ 1.
#a7T Lapatinib ZBIZEREEE, 2. 45T Lapatinib 245582 E, 3. 457
Tucatinib ZiBGHEERE, 4. 45T Tucatinib Z4&GHRE - RIRSHERER
MREMNBEEHERE ZIEBRE (log 2 ratio) - & Lapatinib #24&EBERE R
RIPERBARNRER - A28z 0 RIHNERTE RNA sequencing #&RFEIR
FIREMATENER ; BeREE R 2RRIBE BT 2 Bl G NN EAREE
MER - AR FRE(CHARRE

i - e e = 19 L1 2-NBDG X PI staining
D AIEREE Lapatinib 3% Tucatinib 2
S A G AR EPEE R A
BT - DAPI EBEE M ol DIEAEK D
A#EE - FRARZNIEZRRE -
apatinib FRZES|SENERBE BRI
N EtEARARETNARR

Lapatinib Control

Tucatinib
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7N ~ GLUT3 £ Lapatinib 1 MEEERWAIER

1. #ERMRFE GLUT3 WRIREENESIIMEBEZEYNTE - MA anti-GLUT3 1
FRIETREENEE - R %IR colon organoid /) Glut3 EFFRIREELR T
Lapatinib EIE 24 /)\RFERBEAIEAN - Tucatinib B0 Glut3 FRIREEAEE LRIER
AEREE (E 20) - UE#AERE RNA-seq ARERFS -

2. B1X Lapatinib EZ A S B EERINE Glut3 EBFIF - BRI Lapatinib
EAIBN Glut3 FIRMIEHE colon organoid R EZWERES - Ascorbic acid
L2 Vitamin C 244 3837 o] LIIH Glut3 Fr2 8289 glucose uptake [15] - ¥
237 1% colon organoid [EIFF4 T Ascorbic acid & - o] UHIHI Lapatinib P38
MY 2-NBDG IRUT ; EIISTE DAPI ETAIMZAREERED - toJLIBRRIRK
Lapatinib &%E 5L organoid WAIMZAEHRBABHHBELR - E5HEAT
ascorbic acid & - organoid M#EEE L [RABIFIEERIIKIZAARE (B 21) -

3. BEARER - 42T ascorbic acid (vitamin C)ZEF ol UAE#Z Lapatinib ¥i5E 45

BBV EBIFR - 2% - HIREGEREEE—THERER -

20 #wWhfExEHRT
Lapatinib 2% Tucatinib —X
% - DL anti-Glut3 #8217
RBEICHE - HIEIE MR
MEETEIENEGERE
oh Glut3 E8%3R - DAPI &
BEBEUILEERKDNA
e FRAmZIIEIRRE
(EBEN ) - EREN
Lapatinib & Tucatinib &%
&0 organoid F Glut3 &1
TR (FRBE) -
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21, WBEBERE
#F L-ascorbic acid 2
Lapatinib %ﬁaizeafﬁ
B3R 24 N\F5E - ETT 2-
NBDG staining 30 %
8 - #l22 L-ascorbic acid
=& g EER lapatinib 5

DAPI ENG

Control

Lapatinib

P ENEERENRI(GEE
£.3 %) DAPI BB M a1
a o
J 3 BERDNAKLS - fE5
= 2E
%& T-ascorbic acid {2~ (87 >2-NBDGH M T ZEH H@’ *? E/J ¥E| 1{—'—*@ (E“@
i {FEorganoidHEF R SR £ 1 {‘ e ﬁﬁl[f‘,) .

+ - HER2 TKIs ¥f organoid & & FiREMEE
1 REXMBE  BEBRETEERTEEAERSNREZ—  SEEF&
F cystic fibrosis transmembrane conductance regulator (CFTR) B /& £

MR 2EREE RIS Z— [16] - ML IPA DITRVAER IR -

Lapatinib #A2B1E N CFTR WFRIRE - {BANRRERIENIETZ GABA receptor
FGERTEBREREPNRIE (B 22) - EL/FATRRNOIEIEME B IR
AR5 - SHERENKE - TREMESNAERRZ— -

2. 6-methoxy-N-(3-sulfopropyl) quinolinium (SPQ)&—#& o] X\ A2k 1 8 4l e
AEBEFRIE KRS (probe) - BN &R FEESR S SPQ #A51L
HZE(quenching) B - MABRBGZBEN ; Rl - EAIRARBEFREINR
R/ - SPQ BT iRBE S B FROBECIERAMEIRZ B - 80 - T

81 colon organoid &4 ¥ Lapatinib —X#1T SPQ #& - EERIR
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Lapatinib &1&70 organoid E&E4E &Y M Tucatinib BIEEL/ER (B 23)-
BME—L DA S % F GABA receptor A (Biscuculline) 1 B
(CGP52432) #&#HE - 190] LI Lapatinib 51880 SPQ &}t (B 24)-
BLALRER Lapatinib SLETINE & HIE N1 GABA receptor KIEFRIR - 18
MEBEFING  SRERBATEMSIMER - AN BRERINEGTEE—

*ﬁ%‘é\‘mﬁﬁﬁ EIH °

22 Lapatinib 2 Tucatinib FEEBEEZFEREPRBEFINAZHRE
RRRRELNEEERE - ERFRRERDAE : 1. 47 Lapatinib 225
$827B, 2. #a T Lapatinib Z#& B 1ERE, 3. 45T Tucatinib ZWFHRE, 4. 4
T Tucatinib Z#EBHARE - KRB EFERERGENHEREARE ZILRE
(log 2 ratio) - & Lapatinib # 2G5 BERESABBELARNRER - X
e BIURE RNAsequencing ERPEIRKIFBMEA NENWER ; BRAZE
BRIZNRRBSEIEN 2B S B MNARBNER - BRelRRE(CHAPRE -
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23 BB/ EL T Lapatinib 3 Tucatinib —X#& - L SPQ #4173
rE HERZYEEFEENEHEREFPREETING - DAPL BEAEE
MO DUEAEKRDNAGS @ FRAlRZNERRe(BEeE) - AR
Lapatinib (5uM) & Tucatinib(5uM) FZEN0 SPQ 4R 858 'zﬁﬁT_JIZ%
BARANERFRE -

Lapatinib

Lapatinib

+

wenee @ 24 BERE 4 T Lapatinib

(SMM)_JZ’\TFZ"% GABA receptor A
Z# Al Biscuculline (5uM) + GABA
receptor B A CGP52432 (5uM)

—X1& - DISPQIEITEIRE  HE
ABA receptor @& £ 5 Lapatinib

Control

Lapatinib

: 5|5 I B E D E B F AN - DAPI
: RABEHAUAERDNALS -
3 R MIARE ISR (BB R - &
¢ % %% lapatinib 2| %7 GABA
g receptor Holge L EE B FINAR -




J\ ~ Lapatinib it 3D IS BB EEREPASIBNERNEERRTE=EN

K ME—LLIRT-gPCRETEI N E R FIRERERE - Lapatinib 7£ 3D organoid
PIEMRZAERTTKIR - 7AW Tucatinib HELERWEZEA LR (B 25) -
BNEMEZEYHERRE organoid PRIFAMNEARERNZEE - A - £ 2D K
AR Lapatinib EBINERELEERRIBNVIFRAIARE - BLEERBR

BEUR 3D EA 2D =T\ PriB B RV M E B Y RO SR R A TS -

25 L RT-qPCR Bz

ILEUM-3D
i [ Lapatinib £2 Tucatinib ¥3:805
Solute Carrier SfL(E!A) 1 29 042 + sz 0m = o N
pdll Rl e BB RREEPER N ERREZ
Multisubunit GABRA1 1 “& :~? [y A e e
e ol L P - WERERENENER
30 Stem cell OLFM 1 1)0 032
markers LGRS 1 218 145 iE E%:%{b'fﬁgﬂ , j(ﬁ/\\ (Z\I@)&/J\
CHGA 1
Secretory cell w:cl 1 ?: ::: .
s 0o N % RER)L D HINRERRIRE
Absorptive  ALPY 1 619 097
cell markers FABPY 1 g 275 HD/E\i—FB% o %lj:l:%’%‘g‘ﬁm )
Solute Carrier itz::; : ?: m&‘ J . " . . e
Pomty (moMI] 1 tm Lapatinib & Tucatinib BE5[#E
Multisubunit GABRA1 1 an 200 =
el oo} BT IR EINREERRMERERRER - M
20 Stem cell  OLFM 1 4% 122 . e
O L3R 7E 3D organoid 11 &R
Secretory cell NUCY 1 240 182
ot g N = =
G :E'U’ROG] : ;:: 2:: :_qujﬂﬁﬁjﬁﬁﬁ?ﬁ °
Absorptive ALM 1 250 158
cell markers FABP1 1 19 46 -

N~ &R
1. BEEELRSRIIFA—ES®A HER2 ZIEEY R BB RNVRAKER -
HRAREYFERPRE  RENGEERIFHEFER ARZEIRE M

B BEUR  BHEAMEAS  ZENEESNZFLEYEE  RItkEA
WAAHH R LN EE BB AR BEYR -
2. BMp9I5EEE3R Lapatinib ZAREAIEIN glucose TRUNEBASBEFIMNA - BLEE

BEENKCEYNTEERSENEERER[L7] BETEHZHEREE

&




EHEEHE SGLTL ~ Glutl ~ Glut2 ~ Gluts EEEEE - FLiE - FILEREZ
[18] B4R B E EMNER[19] sk @ A e 2 Al AR [20] 7 @ AERIEM Glut3-
AEIERBBEABZE lapatinib fEFRMBEAZEIEN -

3. Glut3 FERMARPAERIBEHZIRZAR/BMNEEEEERMeEREH
RO RIRIE - MEERUBEER[21] - EIE - Lapatinib 51388538 38 K sEF
IR Glut3 WAEFRIRTB/REE% -

4. Z—HHE S FROREEKMENZEMESSBERFR L crofelemer
—REIM MR EYRESR B INA TR RIR ol LUB R B ZE Y FhiE RIS R
[22] - HP cystic fibrosis transmembrane conductance regulator (CFTR)
o 2B BE ERARRE ZERESHE PRSI Z—[16] -

5.ErbBinhibitor #2238 & & 5t CFTR - olsEEAZY) 5[5 IER AR/ [23] - A
B MAERIZAFE CFTR B mRNA 2| lapatinib c4%& - {BE B S5
FIEZEBREN GABA XI& receptor BIZEAZIEN (B 22) - ERXREGHH
RIRAGERBIMIEEER[24] - RMIRVAERT 5438 GABA receptor RS
At o] DIBERE Lapatinib FR5 I3RS BE TSN - B8/~ Lapatinib TIBECi &5

BEREREMSMAER -
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Ei! lﬂﬂnﬂﬂgéiﬁtlﬁﬁ

. 4EEA
%un%

RIBAMRERLLEREZIR - #ARBBENR HER2 TKI A9 Lapatinib & Tucatinib 7
R CER R ER M HER2 (R ERER - £ EIHE organoid WEERRE
RRIBAHIREARBMIER - L RNA-seq #BEE IPA 475 - Lapatinib BF
BIZIMNEIEE R FRRIE - SR FIMRSHZ ARG ENERBEERENR
IR - MEEADS crypt ARt AL RMERENEREE - LHELL colon organoid
RENTERDRRE SEERNNEMNIRRERERMEINSEM DTS - Lapatinib
ARAREAIZ BB ENFER N  BFRERILUEN - S FINRSIER B
FEIETHAERI T B2 Lapatinib & Tucatinib iR - B S EER S S G EE
TERBRS - RPN RAERE—DIRME Lapatinib WEREBEINEENTRED
T - Hop Lapatinib oJgE3HIE N0 Glut3 transporter £2 GABA receptor 73

PR B ERRENBEERIEARBEINR MUFRT 2 B2 L-ascorbic

acid (vitamin C) & Biscuculline 3 CGP52432 #y#IHI (& 26) °

— - EH

1.3D B EBREFAREHEEBENMREN - A EYZEHAERBESMU
MINBEEEF EW S| BREIFRNEIRTE  Io@EaR HHAREREH -
feiE E A2 ME ~ Tight Junction ~ & #EIRUT - EEEFRENFINAE -

2. BL RNA-seq #fc IPA SIfES D EY I EELENEER NN EEIEREE

AR ERET -
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3. MAEMEET - KIFRBIRHELEFFE®RTH vitamin C (L-ascorbic
acid) 3 GABA receptor #E#1E (Biscuculline 2% CGP52432) of DIFRIK
Lapatinib 5135 EHREHNERRASE R WK EBEFINRIIER - SiEF A

ERERILTEZEY PR EERBERIER -

B 26. % : Lapatinib $55lI¥ colon EA 23K ~ crypt & &HIF - BB EHER
WEASBEFIMR SR - dsERAMEMBERIFARNESL - &6f Vitamin C o]
%l Lapatinib P53 BB ERU - &6f GABA receptor #&E#1Hl Biscuculline &
CGP52432 o[ E&EREFINR - BELESHFHENFFo{FRERERFANTIITR

B -

37



10.

11.

12.

13.

14.

15.

h - 23X/

Schlam, I. and S.M. Swain, HER2-positive breast cancer and tyrosine kinase
inhibitors: the time is now. NPJ Breast Cancer, 2021. 7(1): p. 56.

Malhotra, G.K., et al., Histological, molecular and functional subtypes of
breast cancers. Cancer Biol Ther, 2010. 10(10): p. 955-60.

Gehart, H. and H. Clevers, Tales from the crypt: new insights into intestinal
stem cells. Nat Rev Gastroenterol Hepatol, 2019. 16(1): p. 19-34.

Kunte, S., J. Abraham, and A.J. Montero, Novel HER2-targeted therapies for
HERZ2-positive metastatic breast cancer. Cancer, 2020. 126(19): p. 4278-
4288.

Geyer, C.E., et al., Lapatinib plus capecitabine for HER2-positive advanced
breast cancer. N Engl J Med, 2006. 355(26): p. 2733-43.

Chatsiproios, D., Safety Profile and Clinical Recommendations for the Use of
Lapatinib. Breast Care (Basel), 2010. 5(s1): p. 16-21.

Murthy, R.K., et al., Tucatinib, Trastuzumab, and Capecitabine for HER2-
Positive Metastatic Breast Cancer. N Engl J Med, 2020. 382(7): p. 597-609.
Conlon, N.T., et al., Comparative analysis of drug response and gene
profiling of HER2-targeted tyrosine kinase inhibitors. British Journal of
Cancer, 2021. 124(7): p. 1249-1259.

Zeino, Z., G. Sisson, and |. Bjarnason, Adverse effects of drugs on small
intestine and colon. Best Pract Res Clin Gastroenterol, 2010. 24(2): p. 133-
41.

Rudlowski, C., et al., Her-2/neu gene ampilification and protein expression in
primary male breast cancer. Breast Cancer Res Treat, 2004. 84(3): p. 215-
23.

Bowen, J.M., et al., Determining the mechanisms of lapatinib-induced
diarrhoea using a rat model. Cancer Chemother Pharmacol, 2014. 74(3): p.
617-27.

Clevers, H.C. and C.L. Bevins, Paneth cells: maestros of the small intestinal
crypts. Annu Rev Physiol, 2013. 75: p. 289-311.

Mittal, R., et al., Organ-on-chip models: Implications in drug discovery and
clinical applications. J Cell Physiol, 2019. 234(6): p. 8352-8380.

Brancato, V., et al., Could 3D models of cancer enhance drug screening?
Biomaterials, 2020. 232: p. 119744.

Beltran, F.A., et al., Ascorbic acid-dependent GLUT3 inhibition is a critical
step for switching neuronal metabolism. J Cell Physiol, 2011. 226(12): p.
3286-94.

38



16.

17.

18.

19.

20.

21.

22.

23.

24.

Moon, C., et al., Drug-induced secretory diarrhea: A role for CFTR.
Pharmacol Res, 2015. 102: p. 107-112.

Lehmann, A. and P.J. Hornby, Intestinal SGLT1 in metabolic health and
disease. Am J Physiol Gastrointest Liver Physiol, 2016. 310(11): p. G887-98.
Koepsell, H., Glucose transporters in the small intestine in health and
disease. Pflugers Arch, 2020. 472(9): p. 1207-1248.

Szablewski, L., Glucose Transporters in Brain: In Health and in Alzheimer's
Disease. J Alzheimers Dis, 2017. 55(4): p. 1307-1320.

Shimizu, M. and N. Tanaka, /L-8-induced O-GIcNAc modification via GLUT3
and GFAT regulates cancer stem cell-like properties in colon and lung cancer
cells. Oncogene, 2019. 38(9): p. 1520-1533.

Tsai, T.H., et al., Overexpression of GLUT3 promotes metastasis of triple-
negative breast cancer by modulating the inflammatory tumor
microenvironment. J Cell Physiol, 2021. 236(6): p. 4669-4680.

Van Sebille, Y.Z.A., et al., Dacomitinib-induced diarrhea: Targeting chloride
secretion with crofelemer. Int J Cancer, 2018. 142(2): p. 369-380.

Duan, T., et al., Intestinal epithelial potassium channels and CFTR chloride
channels activated in ErbB tyrosine kinase inhibitor diarrhea. JCI Insight,
2019. 4(4).

Li, Y., et al., A novel role of intestine epithelial GABAergic signaling in
regulating intestinal fluid secretion. Am J Physiol Gastrointest Liver Physiol,
2012. 303(4): p. G453-60.

39



3% ] 090014

PTE R R e SR SR BT R (T (LR
R AR S YA LA R (T g > R

faml e * o4 (GABA transporter inhibitor) o * # #f s 5 % 3
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