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Abstract

This study aims to introduce a cost-effectiveness way to establish and culture a PDOs (patient-

derived organoids) model of high grade serous ovarian cancer in detail. The results reveal the clinical value of

PDOs model in choosing drugs for chemotherapy. To further extend the application of this model, techniques in-

cluding comet assay, DNA fiber, immunofluorescence and Western blot are also successfully applied in PDOs mod-

els. By comparing the results of drug screening and clinical outcome after platinum treatment, a significant correla-

tion of organoids and primary tumor tissue in drug sensitivity is found. In this article, PDOs model is verified to be

necessary for exploring the best way to treat patients and promote the development of new drugs.
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111 gagArA ARBEFTH B JEAR O S0
N R K B AR A A (1) i jg 20 23 3% 5k B T 8] 35 2= Bt
P RE, T 20184 25 202 14E ], A (A B
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HHEVR AT o AR EE T AMORLPEIR TR R A BR AR (1 A
R SI T AR

1.12 £ZXA  1dU. CIdU. —H EK(dimethyl
sulfoxide, DMSO)I4 T3 [H SigmaA 7 ; R Eh 22 1h
¥ (phosphate buffer solution, PBS)I T3 [E Thermo
Fisher A w] ; RIPA ST I 24 B B0 ) 7000 T
EEEDZREMEARGR A ; & A& RGN &8
TIEREAEMHARA R AT ; BRD4HIHI7]. PARP
) RAZEE (paclitaxel, PTX). %A (cisplatin,
DDP). CHKJI#I5. CDK4/64#17]. DNMTI14
HI75 2404 T 3€ [ Selleck A & ; DMEM/F 1285 7% 3
Jif A & T 35 [E Gibeo A W], 1577 3 Bt F 4l g PR 1
T35 [E BD /A & ; CELLTiter GLO 3D k40 fufs:
W &0 T 52 E Promega /A 7] o

113 EE2M/E AV T 3 EThermo
Fisher/A w]; S04 Bk 1 5 41 it 35 7% 46 1 T 41 [ Her-
aeus/A #; 1F B 2 6 WA EE 5 18 B 9 O6 BRI T
HAOLYMPUSA 7] .

1.2 7%
12,1 BRI LB LR 64 B VAR K % B (PDO)E
ey LW TFARS, EAERCE UYL

(BFE A . R A e G s e 58 ) e,
SLRRR R AN E T, HR IR AR, BT K
b BEER R LRARE F, APBS KA
PU R R AR b B e, IO R A BT
DB MEREE S AR, UV NP . s kg,
A AE BT B 2 A A A 105 10 3508 73 S AR A Jo ) sk A 1)
oy, R TFHLRH . H&EEZARKEE R
BN FH AL 2B 0 5, FH G B 4 i ) 4% 22 4 2H 21
A, EHAW R BRES KRR BARE &
WHMAXIL(FER. BER)NEREREEE,
Rt 70 mm A 40 mmE R, B 424 40~70 mm
FI4HAER . 1 200 r/min 25 .005~10 min, 3 _FiE (7
/N X A T 7 S T R B LB ). A

RO, WUEIRE S, =i ES minf5, 1 200 r/min
250 5~10 min, ¢ By 25 BRI R R 0 40 4
Mo NN PBSIEYE— . I 40 & N & & R AR
BraR R AR, tel oy 12, SR, BT UK B
R o VR G WU 4 S50 BT 7 20 0 = B D T 40 i 5
FERREAN MBS TR LA, CRATFIE 24 &0 K/, B
EARSES )N

ARl 7 4 PRI B IR E T 37 ©CHll g 1%
FRAE TP ER B30 min, S54RI o UL A0 R B
FWRE T IEAN G b, E LI L R
RIE IR S S A B AL T R 254, RGBT 37 °C
MM EEFRAE PR IR . R E IR UPEUE PDOs
BRARE T RHER. 8% 3K (100 U/mL) & % 2K4
Wi 7B DMEM/F12(1: 1) 55 ki 9 . B 8w
RN A FRC 7 W R ¢ 1x Glutanmax. 1%
HEPES. 100 ng/mL R-spondin. 100 ng/mL Nog-
gin. 50 ng/mL EGF. 10 ng/mL FGF10. 10 ng/mL
FGF2. 50x B27. 10 mmol/mL Nicotinamide.
25 mmol/mL N-Acegglytene. 1 pmol/mL Prosta-
glandin E2. 10 pmol/mL SB02190. 500 nmol/mL
A8301. 10 pmol/mL Y27632. /i FH RiE & .
1.2.2 PDOsHEA! 69 fmfod i AAH % 7546 L
HH A RS TR, MR R R B SRMGBE NN PBS, ¥
e, MFLINAEEPBS, H | mLE M55
JRRWRHL, SR 5 R B 2 NEPE . 1 500 r/min O
5~10 min, FHRMARIR 25 BiE . BN S mLAEA
B K EEW (organoids harvesting solution), 782 5T
VK _EE#E 15~30 min, 1 500 r/min&-C» 10 min, 7] U,
A B R, RO . B AT 4
IR
123 HEZ %% YIRLAPDOSEREE IR 4 Bk
i, PBSIE Wil ), 1] PBSHE A 1x10°/> /mL.
FHPBSHEL 1] 1% £ (A s B IR BE 5L (low melting
agarose, LMA)(FF/KIZi 2 @b 56 4%). HU50 pL4iff
I 200 pL LMAIRIBG395), T H RS % H
B A b ARTEHI KRG, BOEBCTK L
725130 min(Pl7 LE6E T B0 DNAG A 5 0 S50 45
R)o WEERHEES, IMNTIA KRR it
Jeit, B UK EIRI60 min. A T EEEC B 5 741
R IERIRIE L IR T30 so 2 Ji5, A58 A B S T i) 9 73
AR, T21 VE300 mAFLIK 30 min. FHAZE
KB — PR SE, T 2 iRE G E 10~15 minfi+.
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IMPTHEHE KA, KT BRI . TiRa
HARAT, SRR BB EL . fRIEHRIC T : 6 g
NaOH. 2.5 mL EDTA(200 mmol/L). 500 mLX{#7K .
FHVKIBBC /7: 12 g NaOH. 2 mL EDTA(500 mmol/L).
1 LXK

1.2.4 DNA fibers:% {8 H{DMSORLHI5 mmol/L
AIIdURI25 mmol/LEICIdUA R . {EPDOXE 774 i
ANECE G 1dUEH, 2R N S pmol/L, 285
AN, T37 CCHNukE FR 4 % F 30 min. 7
BRI I PBSYLHIE . 7E 41 M ES 77 Hh oI L
B CIAU, LR BN 25 pmol/L, 4541 i
il . 137 CCAHREEEFRA M E 1 ho PBSIHBE—
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K238 A ERBRYER R . BCHIPBST, F4# FIPBST
Bic 1 5% BSA+0.05% Triton X-100/JVA7R , fEIE &
FIRFA30 min. EIREHE P, CIAUMIdUIZEEL
ANERIR I — P, 1:150~1:30080 1], —PriliidmEE
EAEANER TR X . EiRE 45 min. f#
FPBSTAERE IR b3t — i, B85 mino 3G HUG R IR
) 40(1:3 000FFE), 78 55 411 28 P 3 i X 3.
PBSTYEFEIR _E 3P, 45365 min. F-f5 A XK B
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B AERR R EPUR T he VIR, XA —Hi(1:1 000%
B)T4 CWELK. i, HTBSTZ MW THEIK
R4 =i, R 10 min. 3 XS #) HRPFR
W P(1:5 0008 B ) THER E=WMH 1 he A
TBSTZ MG — 3, 533 15 min. {#H ECLHER
TR A, FBRGACR G .
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IREE, ARG EL T C 3 N I PR O PAR P i1l 751 1 —
NG PR (178 23 7 il 710 AT 20 i ik o @
22 R FETFAT M 2 0 i N R IR IS 48 B B IR
(ORI 2R, AT LA 7 BT ARG U (1 22 Ak 24 400 % B9 B0
FIVE RO . CLRT A 36 UE B8 98 i PDOsAS: 14 p= A —

S8 SNV IR BEAE R T BT FH 2500 BE, 54T T 4
JIGEE By FH R B 2920 pmol/L,

IR BE A R A

(A) Y

Primary tumor

(B)

Patient-derived organoids of ovarian cancer

CDK4/6401il 5. PARPHIHI . S8A2 B By F < 5 3
A10 pmol/L, BRDAIHI5 42 pmol/L, DNMT 1471
#1291 pmol/L, CHK 141559200 nmol/L, A TE 1
25 K 25 A B A RR R S HEAT T B e Ab B 2T
DA A SR8 (1 PDOs KT A [A] UF S8 ¥ T 25 W0 A7 (EAS
A R REE o o, X B O B0 B bR AR R 40
KW I VTR G R B, BEBHEWMERI N
K25 T S N BRAY AT 15% 26 A4 IR0 3R, 3R &
72 AR A B AT P A AT 2
2.3 LEEINERERRTR AT HRATUIMER
11T BB 25 W 0 L B 2R R B0 B Ak T
20, TEARBRNFET Z R FATEAD T
FIT 0 34 HH 1D 245 400 J A7 950, -5 W PR R s N ) R A2 I /

A HE%@,E’JH‘PEQE,A B: HE%@, ﬂﬁ%ﬁEﬁFﬁLE’JPDoﬂiﬁi EJ:ﬁJ*TlBjJWE"Q LEE TS 'ﬁﬂ:ﬁ{/\%ﬁl TL%%%BT%&E@,AH’*J: 55

iR 2L 4 E AT AL, 5 200 0 Tt 52 O e 2 S R P g A R 1

A: the primary tumor tissue stained with HE; B: the PDO sphere stained with HE and observed by microscope under white light. The upper left corner

is marked with the model number and the times of generations. It can be seen that the organoid model is similar to the original tumor tissue in morphol-

ogy. It also presents a highly heteromorphic characteristics of cancer cells at the cellular level.
Bl DREFRAMEREREEFERNBARSSE

Fig.1 Histomorphology of primary ovarian cancer tissue and PDOs model
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Ascites Ascites Pelvis
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.S,
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157 Pelvis (patient#10)

8 s n S 8 ES ns. o
Y *oplo 2t = = L0
z z 3 2 %
E 0.5 505 = 0. i > 0.5 ok ook kkk
38 3 8 8 8
0
& o s & OCO & & {_&@ & @,\\\
[SEEEEN) [SEERN NN Na
(B) Platinum sensitive
initial tumor
15 Ovarian (patient#11) : Ovarian (patient#12) %] Ovarian (patient#13) ' Ovarian (patient#14)
S g S
210 21.04 . 210
52'; s,kk kxR kEk @ g
=05 Z0.5 ok REE g txk 205 skok Rk kkE Rk
o) G} °
S O o
‘ S FFE S Oioe F 0 F &S e ‘ SR O &
S R ALy S Ly > N S & >
MRS T TS ¢ TS
Q RS NSNS
. . & & &
L5 Ovarian (patient#15) L5 1. RS Ls . O <
ns Ovarian (patient#17) - Ovarian (patient#18)
N B ns. &
il.O- 210 wk Kk 510 ns. n.s.
=5 ok = = P ko
:_g sk ook FHE g AkE 2 '_E
0.5 >0.5 0.5
3 3 3
i RPN 0 s ¢ L P
& P ¢ Cz\gée/\ & P PTE&E &
S T S
15 & & 1 ) _ 15 _ '
< Ovarian (patient#19) Ovarian (patient#20) s Ovarian (patient#21)
B 21
gl.() HE ok E
5 I
‘205 FEk EEE R ***j 0.5 sk ok KRR RkR okk ok
= K gk kkk kR ©
S S
0 . .
SOOI SIS R R TR R SR o F XS e
S L » SIS ¥ Q P S & » Q ST L NS
TP TS S & P TE & I & P& F S
9 s % 9 & 9 S 9
S N S N 0{_\\@ @XC
& &

A HIZEAXTTI 2 (platinum resistant) (1248 B ALY ; B: H12RAHXHBUR (platinum sensitive) S 25 BAAL . IRg B A R0 SRR 40 M J R 99 ik (initial tu-
mor)-5 & i b (recurrent tumor), b T 75 A R AR 1 LR EAL AL HE OY B (ovarian) . ZJEE (pelvis). 7K (ascites), 73 lbs T B EJ7. 4
R SR AR RZGE N ARG . *P<0.05, **P<0.01, ***P<0.001, 53 HR4IAILE . ns.: TRHER.

A: platinum resistant PDO models; B: platinum sensitive PDO models. The tumor tissue is collected from initial tumor or recurrent tumor, which are
marked in the upper left corner. The specific sites of each tumor including ovarian, pelvis, ascites are showed above each graph. The bar chart shows the
survival rate of cells treated with the corresponding drug. *P<0.05, **P<0.01, ***P<0.001 compared with control group. n.s.: without significant differ-
ence.

E2 X[ERBGYFILLER
Fig.2 Drug screening results of PDOs model
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Table 1 Correlation between PDO-based drug inhibition rate and clinical platinum sensitivity

XK . DDP CDK4/6i CHK1i DNMTI1i BRD4i PARPi
Correlation

Relevance 0.759 0.359 0.536 0.358 0.155 0.011
Significance <0.010 0.131 <0.010 0.133 0.581 0.968

JIi4A (docetaxel/cisplatin, TP)J7 RALIT [ W4 134T
TR CAL12552 51 B AH 5C 1 i B iR i 54
g AN BiJa 0 75 AR . CAT1257E4HKR 1)
TBIT R FE PR B A 3 28, AT LA o S e A R
P97 I SR 21, il T SPSS 26. 0% 143347 H 5% ok
g3, R4S DDPH 2 5 i 2 5 8838 SO A i
ST BAGITRT G CAI25B KM A 0 F 2 1E
FHIE, AR ECN0.759, PIE/NT0.01, BA BEME
(Bl X—mw DAL, fERASE B 12459
15 16 55 1 PR FH 245 1 S B R A7 AE — B . T R
CHK 14 71 41, HoAth 259 I it 5 &5 40 07 4097
J5 CA1251 A I TC W F ARV (R 1), X —45 R
5w R 80, Eikg R, —J7HPDOXHI2E
S BV 5 AT 2R B R 25 AH SE € 7R PDO T LA
FHRAM RN, J3—J7 1, HAR 2 B G i 3 A
KRR TR /N o3 - H0 770 5 B0 2K 25 W) AN A7 A 28 X
2y, SR EE /N AR 54T BCE 2, SRR
iR — B W A A R . E SR A A S oAl
G313 G 58 S 24, 1BV T BCA H 2 AT AT
P o T CHK ) 1) e 84 5 51 28 245 s A (1) %
ARt — PR ER.
24 AEEHYMERARRNZABMNEGE

9 B G M W S B8 B AR B 2 A3 R B S 1R
Ak, AT I Y W B /AL P B (acridine orange/prop-
idium iodide, AOPD)#ett . WAIEL L. HIEHRE
G2 P07 A H AT TIRAS BRI, ST E
B R A 0 0 2 AR AR 204040 JiE ) e, FRATTIE
7 BRDAIHIFIFEAT I TE . 7E 25945105 PDORRIA S5,
BRAK A 1 A0 T 46 2 AT AU T IR A B, DABEZH I )R
BEIE TR IEF . AOPIY )5, RliE LA L
ZLE R EhRIC AR T A0 M (B 3A) . LA ) v i
PDOs#5 A 3% 7% J5 LA M % 2B iR AT (1) S 95 R Ot e
IR, BRAK 5475 16 Fr yH2 AX R 7K 3 5 (K
3CAHNE 3D), iX 58 F HIK TR 25 R (B 3E) A —
o AR A I AT AE OGS I 3B 28 A [F] I TA]

B9 5 25 AL BEZH PDOBR A R /N 2 2 /N T X HEZH.
(KE3B).
2.5 BIEMSKI AR LFZEGMERINHIR

T R R A E AR A, AT
PLZAR A N SERE | 34T SRR SZEG AT L . BR BT SCAT
FER A0 M ERAR S e e g ta . A U] v g%t
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A: in situ staining of organoids in matrix gel by AOPI; B: organoid spheroid observed by microscope under white light; C,D: immunofluorescence stain-
ing of organoid spheroid; E: protein level change of PDOs model after BRD4 inhibitor treatment; F: comet assay of PDOs model and quantify of comet
tail length after BRD4 inhibitor treatment; G: DNA fiber assay of PDOs model and quantify of DNA replicating fork speed after BRD4 inhibitor treat-

ment. ***P<(0.001.
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