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Molecular imaging to detect the immune microenvironment of
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[Abstract] Colorectal cancer is common malignant tumor. Immunotherapy is effective for patients with microsatellite
instability and difficulty to treat with conventional chemotherapy. Understanding of tumor immune microenvironment
(TIME) will help to improve the response to immunotherapy. Molecular imaging can visualize. characterize and quantify
cellular and subcellular processes at the anatomical and molecular levels. Imaging of cell components at TIME can help to
understand the dynamic development process of tumor, discover and clarify the molecular mechanism in the pathogenesis of
tumor, therefore being assist for the development of effective treatment methods and accurately and effectively prediction of
treatment response through identification of biomarkers. The advances in molecular imaging of TIME of colorectal cancer
were reviewed in this article.

[Keywords] colorectal neoplasms; molecular imaging; immune microenvironment

DOI:10. 13929/j. issn. 1003-3289. 2020. 09. 022

SFHEFERINEEHIFERRE MR

R, E£2EARY . F F!
(1. B RIEER KRS —BE B PET/CT 2, BT B/RE 150001 ;2. B /RIE R R K
HE 55 — =B 2 R, JRIBYL M/RIE  150086)

[ E] Z5EWRRE WM ey r i DR R R e A BT E LR YT 45 B AL, T g S e RO B
(TIME)A B T3S B IR 7 SN o 40T A5 T 76 A )27 o7 /K SF- L S B0 400 A R0 40 B 2o 7 mT AR Ak, I AR AE i fk . %
TIME 42 sk T A5G B SR e 78 & R AR , 5 00 3% I B ok B0 o A2 1) 4 AL, Wl B JF 22 SE A RO S RE TR YT
12 DA B L PO AE MR R A AN [RR YT RN . AR SCET R 3T A8 A A 25 B e o e SO S i SR AT 25504

[XgER] 25N 5FRG: 2R

[hE4%ES] R735.3; R445 [T@4RIEE] A [XEHS] 1003-3289(2020)09-1370-05

S5 e 2 A RS 3 ROH WA IE S R RE AL T P PEIR YT ORI AE IR TT B 55 4 R SR L T iR A
VLIRS 4 7, Wit 2030 43K 45 5 s BB i ¥ 5 (tumor immune microenvironment, TIME) &
AN 60 %, B Bk 220 J5 LA b BETTK 110 5, SR EAE IR YT I E N R . TIME &2 iR 5
YE R AT AR ARIT TS IG T (RIRRET) S5 1 #b 72 (tumor microenvironment, TME) [ 5 B 2H i % 47,

[(E€WmBE] HEE LU E IR B A (2019YFC0118100) B % H AR B 2% 3L & T 1501 H (81671760, 81873910) , B Ip VL4 T A A Z IR &
(2018415) FRIE VT4 P& FRh 24 Be BHIF G A6 & T 36 42 (201812.201622) .

[E—1EHE] RIS (1983 ), & FMEL A M+, FIRE ., 55 m .2 EWF > T4 . E-mail: zhanglinhan625@163. com

[EEEE] ZE8 . B/RIEERRFMES —ERE# 148150086, E-mail: jianghuijie@hrbmu. edu. cn

(75 HH#] 2020-05-08 [f&E H#I] 2020-07-30



A [ BE2F AR AR 2020 4E58 36 %5 9] Chin ] Med Imaging Technol,2020, Vol 36,No 9 e 1371 -

Yo P2 0 i 2 e 9 2k o %) B 2H S ) 7R TME 19 4
A AR R P AR . 3 P S A M CT A Al A
B 20 ) Ko 56 IR Ho 5 4t A [ 1 5 48 L v oA 4 L AR 2%
R0 (dendritic cells, DC) | A5 Kbk L RE 40 JT | B8 &£
S Y5 A H 40 B ( myeloid-derived suppressor cells,
MDSC) #1 H 2K & i 40 iY (natural killer cell, NKC) ]
Z: 5L g TME b g 3k i, 1 Ji 96 240 i 55 B 3 f 922
24 0 =2 18] £ A L AR A B B R 2 R R e B /) TIME,
TIME Ji53J2& i iE 705 (4 85 248 A, e X 7Y 4
PEITRBI L o 37 AR DT I AL REAR R ANE B LS
A P P 96 S i AR AR T 36 T 3 ek A D B B R et B AL
E 43 ) HE 1] 4 ] 2 B AT R84k & I TIME 28 43 1Y
A S 5> T, F mxE TIME s JUFp & i e 5
LB 5y T AR e I R EAT AR A

1 T #HM%

G RE KA 055 TR P PESE T 3% 4K 1 (programmed
cell death-1, PD-1) & HE & (programmed cell death-
ligand 1, PD-L1). 40 ffd 2 £ T ik & 40 M 1 )5 4
( cytotoxic T lymphocyte-associated antigen-4,
CTLA-DAFTET T 40 b, >R FHBF X AG #r SO B4R H]
(R 7R B 0 BUAR, PR AR A G T 40 M A7 76 L B0 AT 8
ffs B . HATHE K A 5 PD-1/PD-L1 J& CTLA-4
CH 745 i or F BUR A Ry . IF 2R BT
F PD-1/PD-L1 i f# . i id fH Wr PD-1/PD-L1 {55 i
S U ML B 8 R 5 T BT RS L B8 T PD-1/PD-LA
I % ) B 9 A5 AT ek /D o T S AT R A0 ARG A L R A
JeA S JOT 1 04 R e, ARt D R kb B RS kR e 4 B PD-1/
PD-L1 KA &L, 8 PD-1/PD-L1 g if 7 42 {1 5
WERA 0 0 2 it L X S RE 40 | ek PD-1 Y4y
TRARE AR © T T B 6 R R e i i i A 3h B ok
B ARARA I T A5 H I . AR R AR I
PD-L1 B mAb (monoclonal antibody, mAb) W £ 45
HAEA R, ZHANG 2557 DL 20 4F (near-infrared.,
NIR) JeHRiEHt PD-L1 mAb. i i i P 56 2 1 4%
B NIR-PD-L1-mAb £t 38 B3 45 & I 8 40 i PD-L1
RILMRETT . WAN SR T di PD-L1 mAb 1 H
A7 P B JUE HE 2D B B NIR-TT 43 2¢ % M (IR-
BGP6) 4 IR R £ DU T MC38 MR 1 PD-L1
23k . ZHONG 49 4T PD-L1 mAb #Ric 957
RIBFB 2 I o AR 99 2K URL JE 17 06 27 iR 1% B3
FUGEER T liF B P IRBHWT PD-1/PD-L1 ¥ 4 s g 1, ol
Y528 PD-L1 73 7 AR AR 26 97 25 9. i i X 4t
PD-L1 mAb #E47 TCANPE LA AT Wil A PPk 25 E 1 96

1 TME PD-L1 &k, b e inyr #2585 . CTLAA
JETEIG ALY T b O 40 M 1 3 2K 0 5 R 37 4.
] CTLAA 32 1A 1) G 8 7 125 78 45 b I8 0 v 35 22 30 4t
JiRE oh 2. AE AR AM AR HT CTLA-4 mAb Af 5 & P
CTLA-4 AR ) 45 4 L 3l 2o 43 1 5248 2 K A v] 52 )
CTLA-4 Z R 3K 1 5 & I 5, A3 Bh F 22 i B Je 3500
PR 4y T AL . HIGASHIKAWA 26090 fif ] 4t
/N CTLA-4 mAb & W] T#m CTLA4 i PET &
Fr—" 1.4, 7, 10-0 R 22 B+ —8e-NL N, N7, N”-
Mz ®-4t /h B CTLA-4 mAb (** Cu-l, 4, 7, 10-
tetraazacyclododecane-N, N*, N”, N”-tetraacetic acid-
anti-mouse CTLA-4 mAb, *Cu-DOTA-#i-CTLA-4
mAb) , fE RS 5 48 h, #54F CT26 b I8 1 6 72 B
T B 22 ) R R i SR L I 3 O R R P T 4
J= CTLA-A @ RIE M R

3o X G 98 A A AN B BEL OB, AT 39 AR I R I e
P2E 6 36 I 7 A R R e ek R S L © 7E 2 B0 E
B BLRE BT bR s R (AT A A Y — 3 R
B A A A i W 5 (immune checkpoint
inhibitor, ICDIGYT AL XAF& ICL iRY7 100 3%
9 AE A8 IE AT 0 AT TE A4S, 2018 4R W 2 fif Rl
12. 46 % L, 768 367 o B rp L L 1) W ) 4 g2
J R X B FH AT R IU N EE . TR A ST Y 52
1898 57 3 ¥F 1 F #E (respond evaluation criteria in
solid tumors, RECIST) 7& 4 ¥ J7 ¥ a8 1o 17 Iz g 1) 3°F
b5 WA AT EE PR, 7 AT A A WO AR ) bR iE
DL 358 38 A ICT 3R 97 1 B8 3 sl 07 Ak 7 968 97 JI02R .
NAMAVARI S5 FF % 7 F5Ubr 10 10 B 437 11 vk ne A 5
2% (1 F-arabinofuranosyl guanine, *F-AraG) ,iZ L&
Yire T 40 HLoa B % 18 2 1 SR B, T i A 3 Ak
T 4 PET 2425, LEVI 207 @ 14 F-AraG #Y
PR AR B I ICT 3897 )R, 7T 7E PD-1 3R 97 IR
48 h P IX 43 2 i 3 FIAE R # . CD3™ fil CD8™ T 4
6T 235 L M 958 I8 v 14 R T 15 0 2 7 A L P g
IIE o B P $8 AR, TAVARE %5520 5 B 4t
CD8 % PET J& 45 H M e e it yr i Al CD8 & ik
Ak R T H . RASHIDIAN 2820 ffi Fi* Zr kR0
P CDS P FL IR PET A%, F R MC38 i & /)N
B AP iR Y CD8 ™ 4l i 1Y) 3l 1 443 A s BT PD-1 3897 )5
CD8™ T 4t fitd M i I8 303 2 1) v o0 B B, AT TS 46 58 4
B CD8™ T 4R /Y M A g AT, CD3 & T 41
ZRE AW — B4y, T AE N BT Ik 40 bR R
W 5 G g2 I 28 56, 2 B AT AR A B0 7. LARIMER
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IR T - SR EURR T B 2 R -CD3 #R A (P
Zr-p-isothiocyanatobenzyl-deferoxamine-CD3, * Zr-DFO-
CD3) . %t CTLA-4 16719 CT26 farJi /N i 4T PET
B AS  BFF 5 3 W R 30 e S8 s 0 ) B v A R 3
SR ARG /N TE B R . CD3 " T 40 i iZ 3 (9 PET )ik,
15 0] 75 figt ) 2 A W A AR Ak 2 i T Ak X CTLA-4
RELBT 1) S I o A4 PR 23 AR B AR AT T B P Ak S 9288 97 1%
SR E T 450, AT o i 55000 G 28 36 97 R, B 3%
T E 2 RN AR G e T ik ik — 2P R R Y
TH,
2 B8 SRR B I %l 4 B ( myeloid-derived suppressor
cells, MDSC) B %

MDSC J& % 5 I i) — #E 5 BTt 40 i, & DCLE
Wk 24 L / 8 4 D A T AR B I 3 0 T S o A L
P . AEJRIE Y G e R Y rp R S AR L R T 4
JfL AT NKC KB, S T 52 3R ] MDSC 43 F A% »
¥ PET 75 B3 500 5 B AR 25 6 A2 A [7) Jifr 33 450 80 v e 0 -
BEANM Y 40 A S AT AT Y. CD11b J& 8 MDSC w5
& 3K 58 K AP L 28 1) 3 R LA A IR 4 2 T AR Dy
KA EE AR5 Y . CHENG Z20 J9m 85 (" Tc)
Frig ¥t CD11b $TikfE B SPECT #R4EF, ok W 45 &
Jo i B AL R I SR GE ek 3 BT 2 W I F) CD11b "
MDSC F & 5 FE B . 47 B T 25 g b g 1 5 39112 i
AN Arid CD11b #9438 BUAG A AT DL A R 0 4 58 36
JY . RASHIDIAN 22U 71 MC38 45 1 17 it i 1
B PET BAZ4F R YT PD-1 30975 Mg N CD11b "
TREAE A 10 8N 1 24 3 A WF 98 2 B, Bl 2 e 98g 2 e L
F CD11b™ £ 41 M % 7 18 %2, oK 203897 # Mg 1k
FRUHG KT CD11b ™ 20 Ml i 43 A A2 15 5 03, 2830 S iR
I7 8 e A B 4 /0N g vt 19 CD11b T 48 il 43 A
¥4y,
3 EMHEREE

Mg A & E M 48 Mg ( tumor-associated
macrophage, TAM)J& TME 1 [ 4 i 1) 48 i, 76 £
HE IR e A N E J I B G S I 4 SO B A A RS I
A ST 9 AU B SO B L O A R o A 2B R AF TR A
EREEOMEA, WL, FZ AN TAM 165
KE P AR W) AR . Ay F AR AT A S A B
TAM, Jy i 5 1 0 12 W 2 4k 37 19 5 . CHOI
%EZG:H%E-ﬁ TAM £ 14FE 1) Raw264 E W40 i FH T
TAM 1 3h J1 2% 062 A% . 51 A T 286 R B (Rlue) Fil
mCherry it 5 55 A, 76 1K SRR 9 10 TAM Xt 25 1%
I AN MG A B S . AALIPOUR 285270 Fi) ] T2 2%

I 4 L 4 3 o 2 3K 4 0 B 1R PN 2R P S T R L
A b9 A G AR R AE 0 AR A R 8 I AR RO
UG AN P 1) 2€ S 2R it AT 1A RS 0 4 L 9 /DN i
. LEE SUSU7E B2 45 W i /N BUBE Y rh 7 i 2k B B
Fric i F 20 i . MIRT S 7 7 b Jgd o s B0 6014 X L 33
5, ¢ B AT 5 200 0 2 A D I D OF 38 S g . %o
Y M AT TC B 3 AR A B T B e A o AR
TAM (A= 42406 F L Xt B3 A 45 B o % 2B L) B
Wiz A HEE XL,
4 FiE T 20 B AL 16

rh R 240 B AR RS E 9 A% FLBlR S R TS A
AR R A C L Ry Tk e e A R M AT AR
B85 H M kr 20 B 5 Pk B B (neutrophil elastase, NE)
YERAEAS . NE J&—Fh iy iR 40 i 7 i 1) 22 2 1 25
fiff , FLAG 2 1E 9 RE 0 J 38 5 RS A2 2B AL AL I RE .
S5 B g A0 280 R) B DX S A 20 1 38 n 5%
RE A BN NE DU B R RY . HO %50k
NE 680 FAST 1E Ry 7 7, @ik g 41 8 HCT-15 55519
SERPRS A A v L S A AR R R BT IR DX R
HR BRSO 5 B 3R W b B LB B K NE IR
P [, NE 0 5] 550 7 4000 6 Jie g8 A= 4 07 5 500 e i, LA
RS B AL X NE 35 P (9 ¥ 136 97 7T BE 4 2 AR B 5k
PV 25 B e g 2B AV TR IR YT vk . X NE #E1T 4
TG RT U B IF R A IR YT k.
5 DC @&

DC J2 S 41 (4 — B, AT iR 2 T fg L 7
i g e 2 3k R R SR I R T AR . ¥R 1R DC 1 43
F AR AT B ER DC 7 B R Sl 0, Wl i g X 28 A
G PEIRIT IR IR (O F) R R AR 4 2 L FE L
FEARTC oA Y F 4R EF AT 47 815 5t MR MR . " F-
MRT 20 i A6 00 452 A I T s 26 I AR 3 36 o L O 2
Z5Hf S T AL AT ERY . AHRENS %52 [ 6 & i 4
AL AR (MR 35 52 5D 49K 2L 7 2 7k bR ic B & DC %
B WU TR I 45 45 B i R A Ll kY F-MRT AJ 6 i O
FRALHEAT DC BRI 7 47 9N ) 457 A PE PEAS . F-MRI
fiE T B W Ty 7 20 B B R P9 A T A 0 S I AR ) 2R AT
ks B AL T RGP B AR A R A B IR Y A0 LR

BN o TR AR 2 ]l TG B Bl A R I R R
TIME b Jifigg 01 56 %5 20 Mo 5 A 10 Rl R Ak 27 45 60 i
T Ik R v G e A0 B A A A L S B RS T
G E ST I 0 B AR O M D bR SO L, M i A DGR AT £ Ak
T R BB, AR AR AN AR 3R FUAR I PR 356 5 Bt



A [ BE2F AR AR 2020 4E58 36 %5 9] Chin ] Med Imaging Technol,2020, Vol 36,No 9 .

1373 -

BRI LEYIBR IS B0 A o T AR S BE T L 5 R
Jed TIME , SRS 9 b S 0 e S 2 36 7 B PPAR T 2

(1]

(2]

(3]

(6]

[7]

(8]

(9]

(10]

[11]

(12]

[13]

[ 5% 30k ]

ARNOLD M, SIERRA M S, LAVERSANNE M, et al. Global
patterns and trends in colorectal cancer incidence and mortality
[JJ. Gut, 2017,66(4):683-691.
van de DONK P P, KIST de RUIJTER L, Lub-de HOOGE M
N, et al. Molecular imaging biomarkers for immune checkpoint
inhibitor therapy[J]. Theranostics, 2020,10(4):1708-1718.
WP, B XA, AR A A B8 sPD-1 Al miR-206 HE [N 4
KA B )40 /0N B H22 BFE B R RS AR (U] vl [ B s AR 4
A, 2019,35(9):1315-1320.
G, TR ER, K, 45 IR e 2R YT PD-1/PD-L1 #E A% R 4
THREF AR SR L] MR B iR 5T, 2020, 47(1) : 70-76.
NATARAJAN A, MAYER A T, REEVES R E, et al.
Development of novel immune PET tracers to image human PD-1
checkpoint expression on tumor-infiltrating lymphocytes in a
humanized mouse model[J]. Mol Imaging Biol, 2017,19(6):903-
914.
ENGLAND C G, JIANG D, EHLERDING E B, et al. #Zr-
labeled nivolumab for imaging of T-cell infiltration in a humanized
murine model of lung cancer[J]. Eur ] Nucl Med Mol Imaging,
2018,45(1):110-120.
ZHANG M, JIANG H, ZHANG R, et al. Near-infrared
fluorescence-labeled anti-PD-L.1-mAb for tumor imaging in human
colorectal cancer xenografted mice[J]. ] Cell Biochem, 2019, 120
(6):10239-10247.
WAN H, MA H, ZHU S, et al. Developing a bright NIR-II
fluorophore with fast renal excretion and its application in
molecular imaging of immune checkpoint PD-LL1[J]. Adv Funct
Mater, 2018,28(50): 1804956.
ZHONG Y, MA Z, WANG F, et al. In vivo molecular imaging
for immunotherapy using ultra-bright near-infrared-I1Ib rare-earth
nanoparticles[J]. Nat Biotechnol, 2019,37(11):1322-1331.
HIGASHIKAWA K, YAGI K, WATANABE K, et al.% Cu-
DOTA-anti-CTLA-4 mAb enabled PET visualization of CTLA-4
on the T-cell infiltrating tumor tissues[J]. PLoS One, 2014, 9
(11):€109866.
OVERMAN M ],

MCDERMOTT R, LEACH ] L,

Nivolumab in patients with metastatic DNA mismatch repair-

et al.

deficient or microsatellite instability-high colorectal cancer
(CheckMate 142): An open-label, multicentre, phase 2 study
[J7]. Lancet Oncol, 2017,18(9):1182-1191.

POLK A, SVANE I M, ANDERSSON M, et al. Checkpoint
inhibitors in breast cancer-Current status[J]. Cancer Treat Rev,
2018,63:122-134.

XIA L, LIU Y, WANG Y. PD-1/PD-L1 blockade therapy in

advanced non-small-cell lung cancer: Current status and future

[14]

[15]

(16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

[26]

[27]

(28]

directions[J]. Oncologist, 2019, 24(Suppl 1):S31-S41.
HASLAM A, PRASAD V. Estimation of the percentage of US
patients with cancer who are eligible for and respond to
checkpoint inhibitor immunotherapy drugs [J]. JAMA Netw
Open, 2019,2:e192535.
ROSSI S, TOSCHI L, CASTELLO A, et al. Clinical
characteristics of patient selection and imaging predictors of
outcome in solid tumors treated with checkpoint-inhibitors[]J].
Eur J Nucl Med Mol Imaging, 2017,44(13):2310-2325.
NAMAVARI M, CHANG Y F, KUSLER B, et al. Synthesis
of 2~deoxy-2~-['® F] fluoro-9-beta-D-arabinofuranosylguanine: A
novel agent for imaging T-cell activation with PET [J]. Mol
Imaging Biol, 2011,13(5),812-818.

LEVI], LAM T, GOTH S R, et al. Imaging of activated T
cells as an early predictor of immune response to anti-PD-1
Therapy[J]. Cancer Res, 2019,79(13):3455-3465.
LEMAN ] K, SANDFORD S K, RHODES J L, et al.
Multiparametric analysis of colorectal cancer immune responses
[J1. World J Gastroenterol, 2018,24(27):2995-3005.

Te ¥, WRAE SO, XK, 45 bR s bk 1 A 5 4 M e T G
AR R[] ) REBE%:,2020,41(1):102-107.

TAVARE R, ESCUIN-ORDINAS H, MOK S, et al. An
effective immuno-PET imaging method to monitor CD8-
dependent responses to immunotherapy[J]. Cancer Res, 2016,
76(1):73-82.

RASHIDIAN M, LAFLEUR M W, VERSCHOOR V L, et al.
Immuno-PET identifies the myeloid compartment as a key
contributor to the outcome of the antitumor response under PD-1
blockade [J]. Proc Natl Acad Sci U S A, 2019, 116 (34):
16971-16980.

LARIMER B M, WEHRENBERG-KLEE E, CARABALLO A,
et al. Quantitative CD3 PET imaging predicts tumor growth
response to anti-CTLA-4 therapy [J]. J Nucl Med, 2016, 57
(10):1607-1611.

BUDHWAR S, VERMA P, VERMA R, et al. The Yin and
Yang of myeloid derived suppressor cells[J]. Front Immunol,
2018,9:2776.

CHENG D, ZOU W, LI X, et al. Preparation and evaluation of
9mTe-labeled anti-CD11b  antibody targeting inflammatory
microenvironment for colon cancer imaging[J]. Chem Biol Drug
Des, 2015,85(6):696-701.

TR, Tk B T 98 AR O L I 240 L A o E R (0] . b Bl G A AR
2020,36(2):129-135.

CHOI'Y J, OH S G, SINGH T D, et al. Visualization of the
biological behavior of tumor-associated macrophages in living
mice with colon cancer using multimodal optical reporter gene
imaging[J]. Neoplasia, 2016,18(3):133-141.

AALIPOUR A, CHUANG H Y, MURTY S, et al. Engineered
immune cells as highly sensitive cancer diagnostics [J]. Nat

Biotechnol, 2019,37(5):531-539.
LEEC W, CHOI S1I, LEE S J, et al. The effectiveness of



e 1374 o E B 2R R B R 2020 4E5S 36 #5255 9 ] Chin J Med Imaging Technol, 2020, Vol 36,No 9

ferritin as a contrast agent for cell tracking MRI in mouse cancer
models[J]. Yonsei Med J, 2017,58(1):51-58.

[29] OCANA A, NIETO-JIMENEZ C, PANDIELLA A, et al.
Neutrophils in cancer: Prognostic role and therapeutic strategies
[I7]. Mol Cancer, 2017,16(1):137.

[30] HURT B, SCHULICK R, EDIL B, et al. Cancer-promoting

mechanisms of tumor-associated neutrophils [J]. Am ] Surg,

2017,214(5):938-944.

[31] HO A'S, CHEN C H, CHENG C C, et al. Neutrophil elastase
as a diagnostic marker and therapeutic target in colorectal
cancers[J]. Oncotarget, 2014,5(2):473-480.

[32] AHRENSET, HELFER BM, OHANLON CF, et al. Clinical
cell therapy imaging using a perfluorocarbon tracer and fluorine-

19 MRI[J]. Magn Reson Med, 2014,72(6):1696-1701.

Adrenal neuroblastoma in neonate: Case report

WAEILE ERME MR 1 5

=]

B.IAHR OE

(K L E R B2 AR, KA 300134)

[Keywords] neuroblastonma; neonate; magnetic resonance imaging; tomography, X-ray computed
(XA MWERRANMRE B )L BIbRUs; RZEEAR X LIl

DOL: 10.13929/j. issn. 1003-3289. 2020. 09. 023
[hE4%KS] R743; R445 [ XHk$RIRAB] B

1A
Bl ZEfUF L ARAN B AU ALBB MRI; COMR(E CT 2Pl %5 DA (HE, X 20)

BILL 1A A GG 28 JR B8 AR I s e 4 L R 12 A2 4
PRAL R, AR R R MR, TRERAERN
S, MRL:ZAME FRRIX 5.2 emX 5.0 emX 4.7 cm 4 T1 £
T2 fFS MY (8 1A D555 T1 % T2 55, /i 9% B )&
(K 1B CT R M FIRX 5.1 emX5.0 em X 4. 8 em K%
HE R L S N R LA e Ak, R RE R R AR Ak (B 10) 5218
W A M LR DRV AR AR i, AT 8 T i A DD BR
AR AR LS T 5 b ok R T A A R B LR IX, A
JIGLE et B R A B G B S 1 R, A Ik A R K
B, OB T PR RE N DL TR TR L MR RS T b Al i L A%
RO S A E /DS - 20 IR AZ R N, Gt TR G, R UL B A% A
Pl I 2 gi 22 (K 1D) . S A k2 CgA(+),
Syn(+), S-100 ( —), % I Ji fif 44 38 (fluorescence in situ
hybridization, FISH) &l #7278 N-myc JER JCH 1 . 55 B W .

[XEHS]

1003-3289(2020)09-1374-01

18]

2N IR 2 B AR . AR BIUIRE RiF.3 M AR E &
REK .

TS P REAN MR R L R IR R 2 — . D EOT A
TR Ak . 77 BT FRAS 12 8 00 o 25 1 200 00 o 2 L0 % v, A b
AL TIRALK BRI RZ TS R4F. AR T B4
PRI, 25 B R DX 30 ST A % T e, TE Ak, T O R
RGPS Y I A T U R BE B e Bl TIW 5 {5 5, 1Y 98 )5 9 R
s Al LN TSR AL . A ZE 000 R X o A7 MIRT 75 0 728
DA R A Y L S PR B W A R, O R SR A 5 22 A2 TR HL B R
SERE T HERR B IR AL . M2 W . O 22715 40 R L e oRe
MRS BNE, DA RE, Z 2R R OF BRI,
ZUWT A 2~7 K, 2L BORAR % B, 30 Gl A 854k, BE D5
WLZETT S AR B 7 4 /1 5 O IR 2 e, (S04 52 18 o R B
MEBETN . BRIS A B 2 ARSE T B A A

[F—1EE] EEA984—) . &, REA B+ 8l F/EEN, E-mail: jessie_yanzhe@163. com

[WF A E] 2020-03-11 [f&E B H#I] 2020-08-11



