2 = = 2
» £ 25 R(EFERD 500 jur, 49(4)
Fudan Univ J Med Sci

i BR 78 PDC 1% 2Y i) 32 57 U 7 25 1) s ik
BAE B # I N TRE EEE

(REREME i EBE AR Bl 200032)

[HEY B9 s M A U5 R 40 i (patient-derived tumor cell, PDC ) KB B304 Py 1k 57 26 1 3% 1, 7 26 g
g8 A AT R LR S IR 2 Faik AR IBOHT ff () i 9 241 SURR A, 7 24 b oA T Ak i 2, 75 B0 A7 17 i e 2
Ff O B AR v B 5 N, PDC SRR AR e AR AR, 38 0 7 AR [8] 09 25 A A T 7 O 48 AT 25 B0 58, LWL AN [ 24
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Establishment of thymoma PDC model and screening of
chemotherapeutics

AO Yong-qiang, GAO Jian, WANG Shuai, DING Jian-yong, JIANG Jia-hao”
(Department of Thoracic Surgery ,Zhongshan Hospital , Fudan University ,Shanghai 200032, China)

[ Abstract] Objective To establish the patient-derived tumor cells (PDC) model of thymoma to
simulate the activity of chemotherapeutic drugs iz vivo, and to screen effective chemotherapeutic schemes
to guide clinical medication. Methods The fresh surgical specimens of thymoma were digested and
dissociated within 24 hours, and viable thymic tumor cells were cultured in the culture medium. The PDC
model was established and passaged stably. Seven different cisplatin-containing chemotherapy regimens
were selected for drug sensitivity test to observe their killing effect on thymoma cells. Results Ninteen
specimens of thymoma were collected and 8 cases of thymoma PDC model were successfully established,
success rate was 42% (8/19).Models included 1 case of type A, 3 cases of type AB, 3 cases of type B2, and
1 case of thymic carcinoma. Based on Masaoka staging, there were 3 cases in stage [[ , 3 cases in stage [ ,
and 2 cases in stage IV a. Among the 7 selected cisplatin-containing drug regimens, drug sensitivity test was

carried out in 6,7 and 8 cases of thymoma PDC models, respectively. Albumin paclitaxel, vinorelbine or

[H % [ R Fh2A 2k 42 (81972168)
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epirubicin combined with cisplatin regimens had higher killing efficacies on thymoma cells, which were 6/8,

6/7 and 5/6 respectively. The drug resistance rates were 2/8,1/7 and 1/6 respectively; while docetaxel,

paclitaxel, gemcitabine or pemetrexed combined with cisplatin regimens have lower killing efficacies, which

were 4/8,3/8,5/8 and 3/8 respectively. The drug resistance rates were higher, 4/8,5/8, 3/8 and 5/8

respectively. A thoracoscopic biopsy was performed on a patient with unresectable thymic tumor, and part of

the tissue was collected to successfully establish a PDC model. The drug sensitivity test result of the

patient’s PDC model showed that gemcitabine combined with cisplatin has a strong killing effect, therefore

this treatment plan was performed and the tumor size was significantly reduced after chemotherapy.

Conclusion

The thymoma PDC models was successfully established to simulate the drug activity in the

tumor via drug sensitivity test. According to test results, we performed chemotherapy on a patient with

unresectable thymoma and achieved significant effects. Therefore we recommend to use albumin paclitaxel,

vinorelbine or epirubicin combined with cisplatin for thymoma chemotherapy.

[Key words] thymoma;

patient-derived tumor cell (PDC) ;

chemotherapy; drug sensitivity test

* This work was supported by the National Natural Science Foundation of China (81972168).
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Kor B9 B B e S8, T T R B TR 43 o i i vg 2H 21
T HIE PDC AL AL, 78 i 2 & 57 PDC BRI 11 8 f5i]
by Fi e BB T R 7 B EEAT T A B BRI BROR 14
177 W s BTG R R o AW 50 ok & B K 2 g
I BE B e B2 D4 W R L ofE (L HE S 2 B2021-
781R) T A B E S TS R 2.
PDCHEEEL FARHALHAWERET
4 °CHY PBS (#3110 mmol/L HEPES #1100 U/mL
P/S W), Kb i A5 DL R B4 25 — 2 i 41 4L
PBS Z/DVE Uk 5 U, IR 0] BE 2 BRAEAS th IR B X I
FURG B 40205 58 — 20 K 4L 2187 D) Wl /N B s 20 40
AW 37 “CIH AL 1 h, 7E I Ak o 72 b 4 15 min AR
LW 55 =20 I A S RS T 40 pem B 38 R 3o 8
LN B B B DU, 7E 4 °CTF 300X g B0 10 min
WCAE AN MG, AR UE FH PTC R A E S A F
YA LA 1< 107/ e (14 %85 52 4 T A0 W R A v, B T4
JitL 35 #5246 (37 °C, 5% CO,) # AT 37, T 2~3 K

4k R

Il PR 32 B # o3 # AR W SE LA A 19 15 g

Ji g s, S Th ST PDC B RU A 8 31 (6 1) L 4F
i 37~67 % P B ER 7Y B LK 4 N R
WHO 973 BRUBRAE™ 045 1 5] A B B , 3 4] AB
B W B g6 L 3 491 B2 BY i JR g A0 B R R . AR e
Masaoka %) 43 W5 kA 3600 113, 3 490 Sk T
W2 Vall, 268G IF EAE LTI
(myasthenia gravis, MG ) , 43 51| 24 IR JL &L Cocular) 1
4= B A (systemic) , Ho4x 6 il | & T A B e 9 4 9%
o 5T AT SIS T U A Bl e Y B (video
assisted thoracic surgery, VATS) F A , 5¢ 5 U] B fif
e 2 g EhBEF A, 1HA RS T RE
P R TG CT 515 28 il oK g W a3, T2 A7 g 1
B G\ B b B3 A R I S I 2 RS 2 ) B A
758 Bh sy, J5 2843 028 Dt 5000 ¢Gy /20 (10 Jd)
PL & Dt 5000 cGy/12 ¥ (4 J&) , 4k 7 3 18] Tt B 8 AN
I F R R BT AR ST BY 0 5] AR 5 24 B0 i 4

AT, J5 5 0 P AL B A A C1D1-C3D8 R
TH 8 JA AT W) 28 3 F S L0 B R 8 L A S AN
RN, B2 . 288 MG B H ARG H IR LT
By AT 4ERE iR T, IR LAY MG i35 R s LTS )
AR B8 i oAt S5 5 RS YR A R REIE SR
BT ARAT HAR S BB IT A7 R B FLBE D

#1 PDCHEEIAF G &R
Tab 1 Case data of PDC models

1 59 Female B2
2 65 Female AB
3 50 Male AB
4 49 Female B2
5 67 Male AB
6 63 Male ©

7 37 Female B2
8 66 Male A

Va =7 No
I 5.5 Systemic
I 6.5 No
I 3.5 No
II 4.5 No
Il 7 No
I 4.5 Ocular
Va 9 No

*Case 8 was failed to operate, and PDC model was established by sampling under thoracoscopy.

PDC #% B 7 57 F0 25 gl i

5 R PDCBERY TR IR A M M R 4
PSR G ik, T B 24 h N e, s o
P IE A M EAT R AR R 35 o Zead 5~9 Ry 1 E i
TR (1% Jiefr 928 240 Jf 5 B (PR 1), AR 30~300 pm, 41 R
AR, TR TR 25809256 o % 8 49 1% 37 i 2
1) 6 P 98 5 191, S AN M 3 O Bl ROIRAS  HERR
THN ELTE SRR AE T YL

PDC A 25 #oml X AR5 35 E B R 456 e iE

W45 (NCCN) 1 H [ 47 95 B 2 i DR Jhf R =7 B4 e oll
Z 5122 (CSCO)IBYTH ™ v I J 88 19 25 9036 97 O
2%t 8 M5 S R T 9 PDC B R 3 A7 25 f 3k . 48
i 968 440 B A 403 0% 53 Sl 5 A AR R, X 24 W 2R 1 R
RIS AR AR AN T PR 2 SC (R 2) o b bR 4 i %
FM=70% WA A SR R WIERT,
22 M0 968 240 i AT T A O T R AR B AR N (BT
SR AT L/ 5k T 24 iR 240 T AT ) BE AT iR A i AR
AT <1000 , B8 2 i R S B Y 25 W 45 E R
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A:Type A thymoma; AB: Type AB thymoma;B2: Type B2 thymoma; TSCC: Thymic squamous carcinoma.
B 1 85Ik ARE PDC R
Fig1 8 cases of thymoma PDC models

i 25 55 ZU T 2 . MK 25 WA A R g 7
i, 0 J2 LA g B il 0 b5 TR 9T 7 58 AR T
T3 843 9 T 8 15 1 i 9RE PDC #8574 1 47 24 i
. W T EEAEE A, Vinorelbine+Cisplatin /5 Z& il

Epirubicin+Cisplatin 77 & 1 #E 47 24 S 12 i) g i 97
PDC RV 3 53l S 7 1) B 6 5 (3 3) o [) 1 X 4
ANRERIVCE T 3 ANy Wk A, B 3R 7 RS
G0 5% 35 e vl fieb 938 48 L ) 5o RS g o

x2 MBREEBRXGER
Tab 2 Killing ability of thymoma cells

Strong killing =70 clusters remained.

Weak killing =70 cell clusters remained.

Stable 10=30 clusters became slightly smaller.
Resistance 0-10

Most tumor cell clusters collapsed or became smaller in size, and a small number of drug-resistant cell

Partial tumor cell clusters collapsed or became smaller in size, and a small number of drug-resistant

The proliferation rate of cell clusters was significantly slowed down, in which the volume of some cell

The proliferation rate of cell clusters was slowed down, but the killing effect of drugs was not

obvious, high-dose drugs may be effective.

Strong resistance =

The tumor cells were not inhibited but continued to proliferate.

R3 FREHM TR MREE R RGBSR
Tab 3 Killing of thymoma cells by different drug regimens

GC (n=8) 4 1
APC (n=8) 5 1
VC (n=7) 5 1
DC (n=8) = 4
PaC (n=8) - 3
EC (n=6) 4 1
PeC (n=8) 1 2

_ 3 _
1 - 1
_ 1 -
1 1 2
1 2 2
- - 1
1 3 1

GC: Gemcitabine + Cisplatin; APC: Albumin Paclitaxel + Cisplatin; VC: Vinorelbine + Cisplatin; DC: Docetaxel + Cisplatin; PaC: Paclitaxel

+ Cisplatin; EC: Epirubicin + Cisplatin; PeC: Pemetrexed + Cisplatin.
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Fig 2 Killing effect of thymoma cells on chemotherapy
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201 1 oA A A R B 430 D 4/8.3/8.5/8 il
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Pemetrexed+Cisplatin
Epirubicin+Cisplatin
Paclitaxel+Cisplatin
Docetaxel+Cisplatin
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Albumin paclitaxel+Cisplatin

Gemeitabine+Cisplatin

M Resistance rate (%)
M Killing efficiency (%)
M Strong killing efficiency (%)
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Fig 3 Killing effectiveness of different drug regimens to thymoma cells
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ik Ji 968 4 AR 7 v G R P (TR + AR 2R 25 ) (a3
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BT
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Masaoka IV a ], F& AT T A 88 B 43 16 for 4 41
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Before chemotherapy
3 &

After chemotherapy

R4 TRAFRHBHEMLER
Tab 4 Susceptibility test results of different drug regimens

GC 80 Strong killing
EC 41 Weak killing
vC 30 Weak killing
APC 22 Stable
PeC 1 Resistance
PaC 0 Strong resistance
DC 0 Strong resistance

4) o Z5 R E S iR PDC A AT LA T A 4L
i Ji 968 A 97 245 4y SR D R O 3 O P T 9 T e
AL R T . X TR 2T B R, R LLE
o 995 G 5 UM 98 A L A 57 PDC RS B 3% U
J7 25, AR b R B A =200, B TR AT REAE

The red arrow indicates the thymoma at different planes. A thymoma with big size and obvious pleural effusion were observed before

chemotherapy. After chemotherapy,a remarkable efficacy was achieved , the tumor volume decreased and the pleural effusion disappeared.
4 E TR PDC A B 7 254 Ik PR 38 IE
Fig4 Clinical validation of chemotherapy drugs based on thymoma PDC model
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