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[ Abstract] Objective To examine the sensitivity of clear-cell renal carcinoma cells (ccRCCs) using patients-

derived cells (PDCs) to molecular-targeted drugs in patient-derived tumor xenograft ( PDX) models. Method PDCs from
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ccRCCs were subcutaneously inoculated into nude mice to establish a tumor model. The molecular-targeting drugs,
sunitinib, sorafenib, lenvatinib, regorafenib, apatinib and anlotinib, were orally administered to examine the inhibitory
effect of the drug on the subcutaneous formation of PDC-derived ccRCCs in nude mice.Cell and tumor tissue samples were
analyzed via qPCR. The targets of the molecular-targeting drugs (i.e., receptor tyrosine protein kinases, such as VEGFR,
and protein kinases of the MAPK signaling pathway such as ERK and AKT) were examined.Result Five lines of PDC-
derived ccRCCs were successfully established, and the nude mice were injected with PDC-derived ccRCC to obtain a
subcutaneous tumor model of kidney cancer in nude mice. Expression of the target molecules of these drugs decreased
during in vitro PDC culturing. Moreover, expansion of these molecules in the tumor tissues was relatively stable. The
inhibitory rates of the molecular-targeting agents differed for each drug, and the antitumor activity of lenvatinib was stronger
than that of several of the other drugs.Conclusion PDC-derived ccRCCs can be used to establish a mouse model of kidney
cancer and test the sensitivity of renal cancer cells to molecular-targeted drugs. These models can provide a rational and
experimental basis for relevant clinical diagnosis and treatment.

[ Keywords] clear-cell renal carcinoma, molecular-targeting agent, patient-derived cell, patient-derived tumor

xenograft model, drug sensitivity test
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Table 1 Sequences of the primers

FEMA Gene 5| Primers JF31(5°—3" ) Sequences
FLT1/VEGFR-1 J:(]f? Forword L%T(JL‘A‘AGAT?L{\EJGLAC?TATG
R Ui Reverse GTTTCGCAGGAGGTATGGTGCT
i Forword GGAACCTCACTATCCGCAGAGT

KDR/VEGFR-2 s
T i# Reverse

1% Forword
T Reverse
i Forword
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i Forword
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FLT4/VEGFR-3

PDGFRA/PDGFR-a

PDGFRB/PDGFR-B

KIT/ ¢-Kit

AKT1/AKT

MAPK3/ERK-1

MAPK1/ERK-2

CCAAGTTCGTCTTTTCCTGGGC
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GACTTTCGCCAAAGTGGAGGAG
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A :ccRCC 4B 5 4141,
B 1 ccRCC HLURA MY @25 (HE 4 4)
Note. A, ccRCC tissue. B, aired non-tumor tissue.

Figure 1 Pathological staining results of ccRCC tissue specimens( HE staining)
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Note. Relative to the expression level of internal reference B-actin.

Figure 2 Thermogram of targets targeted by molecules targeted drugs
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o
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PDCsNO.4 = (hree week =R third PDCsNO.4
—& once
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08 0 -0.8

TE 22U AN FR ccRCC PDCs, A7 AR BRUSIRI 9 77 12255 B ccRCC PDCs 994, MRAEAS IR 2 o F AR 2 PR 55 % R
2 rp H AR B R ek AR AL A5 H (folds, IR IEAE T FMF) ekl $A

B3l ARSI SRR BUSURE P HI 9 ccRCC PDCs (943 L BOR R 18 5% ccRCC PDCs o

31 R 25 WA HIRUAR 25 R 52 R
Note. The left part is amplification of ccRCC PDCs by in vitro culture. The right part is amplification of ccRCC PDCs in
nude mice. Heat maps were drawn based on folds of target genes’ expression changes in the different groups and control
groups ( folds, positive up/increasing, down negative/decreasing) .
Figure 3 Amplification of ccRCC PDCs by in vitro culture or tumor formation in nude mice and the effect of different

amplification methods on target expression of the targets of molecular targeting agents in ccRCC PDCs
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A FHRI 25 % ccRCC PDCs J2 T il HI = (& 5 )

Table 2 The inhibitory rates of molecular targeting agents on five lines of ccRCC PDCs’ subcutaneous growth in nude mice

25I%F ccRCC-PDCs B U TAERMAMHIR(x +5)

ElER LR B Inhibitory rates of agents on ccRCC PDCs’ subcutaneous growth in nude mice

Cell lines Detection index H IR R RREE  GeBRE | KERE BT 2

Regorafenib Lenvatinib Sorafenib Sunitinib Anlotinib Apatinib
PDCs JrirEd AN Tumor volumes 51.93+7. 66 60. 91+4. 66 52.27+5.09  43.86+4. 68 54.55+5.84 25.40+2. 85
No 1 Jif#8d EE i Tumor weights 55.31+6. 87 61.35+4.91 47.29+6.75  33.10+3.57 54.59+5.35 29.91+5. 64
PDCs  JE AR Tumor volumes 64.2126. 03 76.44£6.95  68.33x4.92  60.15£5.53  51.10+3.73 24.17+1.80
No 2 JifJRd B Tumor weights 65.48+3.25 82.51+5.69 66.25+5.56  57.70+3.92 51.61£5.11 22.89+1.97
PDCs JibggE AL Tumor volumes 61.81+5.88 70.67+7.71 48.51+5.94  49.85+5.11 50.55+6. 17 21.33+4.93
No 3 Jif¥Ed 4 Tumor weights 60. 72+6. 88 72.20+6.92 54.34+6.87  50.22+5.17 49.53+7.09 22.39+4.07
PDCs JifrEE A AR Tumor volumes 46.58+4.53 60.36+3.73 38.46+4.26  35.61+6.74 40. 86+6. 41 11.51+2. 18
No 4 JirJEd B Tumor weights 47.98+8. 70 65.98+7.63 38.90+5.08  39.50+4.11 44.46x4.25 10. 85+1. 03
PDCs Jibgg AL Tumor volumes 50. 02+3819 57.36+5.39 40.06+5.53  32.35+5.01 35.38+3.70 14.05+3. 13
No 5 fij98% B i Tumor weights 46. 86+6. 67 58.49+5.45  39.81x4.44 35.92+5.08  33.45+4.80 12.42+2. 18
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4
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Note. A, The results are shown as the represented images ( from the No. 2 ¢ccRCC PDCs) of subcutaneous tumor

tissues. B, inhibition rate of drug action calculated based on tumor volume. C, inhibition rate of drug action calculated

based on tumor weights. Compared with untreated group, * P<0. 05.

Figure 4 The anti-tumor effect of molecularly targeted agents on the tumor formation of ccRCC PDCs in nude mice
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Note. A, Rrepresented images ( from the No. 1 to No. 5 ccRCC PDCs) of subcutaneous tumor tissues. B, inhibition rate of drug action calculated
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Figure 5 The anti-tumor effect of Sorafenib on the tumor formation of the five lines of ccRCC PDCs in nude mice
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