2018 412 A o [ S B B2 4 December 2018
¥208 Holl ACTA LABORATORIUM ANIMALIS SCIENTIA SINICA Vol. 26 No. 6

N )

e AU AL e T 0 5B A R U I 2 2 7 R
R FH B AU 1 o 5T o R
R KIE, EEH?, ik &
CBEVZEBERE 1. 2B Ehhce; 2. ZERIESEBEIURIN, P84 710032)

[FEZE] e 0 I L RS A T 5 53 Bl B /0N BRI PN 282 7 %) ek 9 R A AR ( patient-derived xenograft, PDX)
P AR T DR R R AR R (PR A U Ry 23 A /N BRR AL A3 8 rh g i BRLUE PR B T AR 2
PEEZRGE /N BR A DY BRIt 2 e s AR B, TR R T 1 S I PR S B i 5 0, DT IR Al T i S T8 g o A 5 o6
P 325 1ML 2 ffd ( hematopoietic stem cells, HSCs) AR TIG 5 X £k 4 5 RS SCHAth 7 325 37 2038 19 2 B S e St /1N
B, SR 5 PR 2R 18 2 R A i/ R ST B TR AL B A B (humanized patient-derived xenograft, Hu-PDX) , H
5 NAHRUY s R G0, 7T LB AF O B8 R & IR 0 5 B . BIFFESIE S A 1Y) HSCs £ /)N BRUAAR P9 ] L7 A= 45 i 8 4
JHO A5 A A R A 5 R TEARL, T AT B R B T Mg i) S B v, A e B I IR AR AT S 3R 4 T R ) S i 7Y

[E4ER]  BERIEMIE LU A RARRIY ; e ; e gt NJRAb/ MR
[HEH2ES] Q95 -33 [ ER#RIRFE] A [XEHS) 10054847(2018) 06-0804-05
Doi:10. 3969/]. issn. 1005 —4847. 2018. 06. 021

Research progress on humanized patient-derived
xenograft( Hu-PDX) models

ZHAO Ningning' , ZHANG Zheng®, WANG Yanbo®, SHI Changhong'*

(1. Laboratory Animal Center; 2. the Fourth Brigade of Basic Medical College, the Fourth Military Medical
University, Xi’an, Shanxi 710032, China)
Corresponding author: SHI Changhong. E-mail: changhong@ fmmu. edu. cn

[ Abstract] The patient-derived xenograft (PDX) model established by transplanting the patient’ s tumor tissue into
immunodeficient mice well preserves the biological characteristics of the primary tumor. However, the stroma component of
the tumor tissue from patients is gradually replaced by the mouse-derived matrix over time in mice. The conditions in mice
lacking an immune system will also change the microenvironment of the tumor, and the heterogeneity of the primary tumor
will gradually be lost, thus limiting the application of the PDX model. The above problems can be resolved by a humanized
patient-derived xenograft ( Hu-PDX) , which was established by transplanting human hematopoietic stem cells (HSCs) into
immunodeficient mice, in which exposure to low-dose whole-body irradiation causes damage to bone marrow cells, or other
method to clean up the bone marrow, forming humanized immune system mice ( HISM). Then, the tumor tissues from
patients can be transplanted into the HISM. HSCs in the mice can be induced to produce human immune cells. That makes
the microenvironment of the tumor grown more similar to that in humans. This model well maintain the molecular
heterogeneity of the primary tumor, and provides a good animal model for individualized tumor treatment.
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PDX ( patient-derived xenograft, PDX) f& % iy F
B Z GPE R GEANGE T IR S SO 5 TS
SERE AR B T A5 A N0 35 T3 A o 2 18 ¥ 45 /)
e = b oS 3 ) o0 N o N/ S e € 2
YR8 )36 57 KR e AR AL I 5 O Tl BAT — SE /Y
JRBRAE 2 iR A 1T 41 ( hematopoietic
stem cells, HSCs) BAH T X £k I G 1% 55 74 S0 0% ik s
ANER, SR PR R R AL SV A T/ R 7
AL 45 Y (humanized patient-derived xenograft,
Hu-PDX) , 1] L& fifJ3g 472 k-5 A AR BEAR DL 9 2 R 3R
B, RIS b e i Jo 4 & 1 N A 5 A K A i A
TR TR RS 1A YT S R R A R RS
P BIFSE J7 T B A E 2R I O, JCHAEWF 5T I
SR SURETRYT 7 T, 2 B AR Y R AR A AR S
K xF Hu-PDX 8 A IFFE ik e EAT R GE i) B IA

1 Hu-PDX AW EIL %
Hu-PDX BRI 7 43 AR (1) RS

N R AL /v Bl ( humanized immune system mice,
HISM) . W s R G )T E A =l — R f
A B B iR 2 23RS A8 T/ B N (bone
marrow-liver-thymus, BLT) , 3 %t 7l B AR 40 3 & 4
RORES -, 1H 72 Ho 5 o bRk P BR , ELX A8 2%
MBI PAR I, AN B A I R 6 AR IR 97 10 B
FE A — R R R N S A I A% A A
( peripheral blood mononuclear cells, PBMCs ) #4HT
ANBUAS I, 3R 5 i R AR T 2R, HL AT 3R A R a1
YA AFE RS AR A PBMCs 7= A= 19 A 28 (1 41 i 4T Ji
(human leukocyte antigen, HLA) FR#| T /NEAARN T
HALFT NK 40 7= A i AR A IS 4 J A4 /R
2 ™ 5 0 B AT W T 1 32 ( graft-versus-host
disease, GVHD) , DTN BR il 7 1) FHASE 764 Al 5K 565 1) s
[ K6 A I CD34 * HSCs (i 1 4 2 i 2K 7 6
PBMCs 15389 BEAE T S e i b /> BUA A i okl
# Hu-PDX 5 R85 8 SR J Y 7 k20, 3 2o A il
CD34 " [ FRIB VAL B RER A YRR, ] LIE R 3™
9 HSCs WbRIC, IZZE T4l R A TR R O M S RE T
$6 SCHRARIE , CD34 " HSCs TEAA N AT LA Ak BT 0 T8
R AN AN O WU AR B I S
#2114 HSCs ¥ CD34 " ity I HSCs A A /N LI
WJa, 1T LAk s CD45*  CD3* il CD151 * 2541
L, BT B 2 S HISML B L i FT A 1l
HSCs #2371 HISM 14 P 5 28 PR 85 0 vk 55 N B i ogg
LHEVRHADLIC , K 2 1 Jie3g 1 2R A A 26 HISM
Ja , HAE R G IR BE S R IR A R 2

W 2B E AN A I i) HSCs B A T/ BUIR N 5 8 57
HISM, %/ B A P58 5 6 3 TR ZH 2R BRI
AL, AT LA b e o 1k 5 R0 A AR L, I I
T, ASFE I CD34 * HSCs 8070, A RE A 2 = 1Y
FEAE AN, ALyT o 8 2 B BB AR A 4 CD34
HSCs 35 S, I 28 7 £ 28 T S 40 o 38 X 7
( granulocyte colony-stimulating factor, G-CSF) , N
B A R, B E T N R D TR, A A A
CD34 ' HSCs 2zt — L4 217 WL, 3 B 5
BB SNEIL AT Sy B H 22 Y CD34 " HSCs ; b —25
A T4 538 R 7 FIi3 (SCF H1IL -3 259 4 55 |
ORI RS T B BERS I 1) B 28 R e /N B Py, T
ST AR HISM, 3%/ BRUAT ] T 3 — 20 57 g
ARG 5 M 41 2R PR T Rl — A~ 8 B Hu-PDX A
I (2) BE IR A LA A HISM /N B ST
Hu-PDX ASAY 3l 5 G 2 i e /) B2 Ao N 92 240 i
(HISM)4 JilJebt 8 s 2 AR i T HAR I, i
REAS ARG, HL/ NS A7 2 B9 AT 6 5 40 i i 7
L PR 725 5 e g 2 ) A CE A T A ASE 2R e 28
U RS RN B Y S 23R 7 S RN 20 i R 145
i TER e BT 25 K s PR 56 e M 25 0y THI I 7as 1 B
BRI , Bl Hu-PDX ASERYHE ST il 2

2 Hu-PDX #EEE IR IR IMEZE

Hu-PDX #7125 G848 37 i D) 5 HSCs 1%k
HAVIN B S RO E R SRR R % DA oG, A A I
PBMCs H143BS iy CD34 * HSCs i 11T 21 il 4 1 Jc 1t
TR B R BRI A 40 L X T FIi3  SCF |, G-CSF 45 it ) 384
REM Y HEECT 5, 2 0% 174 40 i 45 2t 2 PR UE A R T
AN A RTEE S5 A, SCHRHR A B H /N BURS A 1 020
AMET 5 x 10° AP0 R TR i ZR B G0 28 B 1 /) BRAR
A VRS R A, SR 1T 1 A G 28 20 M 1 A A7
a2 AR AR 5 IR S TE1E E AR5
FIVE R R B A, 3 28 /N FROT AN ER3E A i 5r A TRk
%% 22 40 (humanized immune system, HIS) !~/
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2rgt™™'/S2]) . NOD (AR B RERE PRI ) 75 5 1970 B
A NK 40 REBRFA ; SCID (= 5 B A S e B ) &
—F ) BB Bk 2 2 A% BV R M) DNA A i 1) B (1 g
(DNA-PK) , —FP7E T 4IHEHA B 4 % B A fErp
25 V(D)] EAM DNA BE i, Kk, SCID /MR
RN T 4K A B 41 B K SF BRI, RIERE AR -2
(TL-2) AR y-45 S ECT 41 A B 40 & & R fig 5
RHIE NK i jE ™A, EABIE IR 1(RAGL) & V
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CD34 * HSCs #4# NOG/NSG/BRG/ NOG GM3/ NSG
SGM3 /ST A HISM /] DAF= A A T 400 F1 B
A, A R PR 20 A W 40 i v 0 i AR 5
RN, {87 CD34 * HSCs # 48 MISTRG /)N B ST
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EAK 55 200 it g T A7 A 78 ) G 1000 L 1) sk G T Y 1XC
A RA R S5 R IZPURIE SR AR T 400
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RLAF AR B ks 0N 4 i il 9 S8 2 44 B EML4-
ALK " A543 2, AR 10 36 97 259 ALK S X /N4
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B GRPER G IR B —F 4, 4 A R 41 41
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23 SEAEEN T AN FN NK 40t | e 4 A6 1
AR A T LA TR AR BRI F) e 4 At 398 1 S8 WAL 5
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MM TGF-B H1 TIL-10 7] LA 98 BRI 1) B2 40
W, AR, VF 2 40 ML N 7, f1 46 CCL2, HIF-1ac Fl
VEGF T LAS5 52 96 200 A Hh (0 706 21 5% 240 e A 5
PEANHILH M (MDSC ) |, 3 £ 41 it 0] LATE b N 431k
JARDC AL (TAMS ) , 7722 TAMs PR M1 AL
W2 B2y M2 784 WG 248 L DA 40 ) il 240 e 7
GNP, 2 & R AR K A, 7E Hu-PDX
R Y e e VAR WS G S N T NG
RN e AR ) S e R A A2 AR A A M P M T
ZAK 1 (programmed cell death protein 1, PD-1) , 4 fifg
FEPE T IR EL 40 B A ¢ 85 F 4 (ceytotoxic T lymphocyte
associate protein4, CTLA-4) O R Bh A B R
PR Hu-PDX 57 i Jed 20 2L BB 4% B8 4 1 F 4 ik 97
TR PN 56 8P, PD-1 S5 {5 5 38 [ 19 A7 A2 ok Jirb
AL AR TS 5 A TR A KRB, n, 4.
P A Sk S b Hu-PDX AR R A AT A% b
() PRAE IR 53 1) S Jo P T L AT DR 3 43 25 2 1 i
PHEEEL, Horn %5 28, DL T 40 M1 A 50 40 i
KUHE 5 P P55 T IR ( Bi-specific T cell engagers,
BiTEs) , BV, —Fh 5L TG G 2R 1, e S 1) 240 At
TR EPET - AR 1 ( programmed cell death 1 ligand 1,
PD-L1) BEE 8 40 i At CD3 * PBMC, 43 CD3 & A&
YA AR IR T 4EME T T AN EENE T 40
(cytotoxic T lymphocyte, CTL) fF=4=, #E 1M A 5E PD-
L1 B MR 4, 24 AR AT I8 /N BRU A A7 s T, {HL
JERX AL ] 250 T A AFEAE PDLL 5 538 % 1) B8
HAVRTHRH . I, Hu-PDX A5t g 53 J3 1 £
TREARE T AT M NIEAL R D E T TR HERE 1] 2
SEVRIT R LR
3.3 MEAXERZRSEBIHNTR

i %) 2 A= 2 pl A4 R0 G A R ) A B 5 A
YERE R, AN EMERAESS T
PR AP B 5 S L A R R K A A AR i R ]
J5 55 et A B A R R oh e DA S AR A8 3R
Yo, i A A T Y ILAET Y In T R 2 A 1
R RRZERE ST . ¥ 43 e 72 4 A D i 7 o 7%
HEA Ry BB IS 2 {5 2 Bl 2 10 YAV A 3 L 114 7
TR 1 4k K Wb g e AL Y BF SR i E Hu-
PDX R GER T 55 I S v Jeg S AL, 7 e A K 1Y
b AR P RE A% B A % B i R 5 e Je TR] Bt ) AH AR
R A R e B RS AR RIS SR AL T ]
SERIRTFE TR, Hu-PDX BERY /N B N 35 A7
NIBEACTE T A X AN TR A e i
P R ORE RN BORE AE N, AT LA S g 2 1Rl A B

LS 30 -31
E}uﬂ[ 1o

4 Hu-PDX #HEHARE

TR T N HLA AR VC G 5 A9 58 K20
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PR — o B IRIME ; 55— 7 T, AT s,
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HIFARIRZ , B WA | H B PR 5 2
AME IS A ROR , 2 B R R T 65 & sk
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5 RE
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HERL AT AL T A R TR B AR A
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AN AR /N B S i — S e i, N T F
SLAEST IR S A EAE A, Y e R G Al
A R A S AR 1 i 52 R0 HH A 8 AR A5 0 T 52
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