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Abstract

Object: To systematically characterize the cellular composition and functional states of the tumor
immune microenvironment (TME) in adamantinomatous craniopharyngioma (ACP), with a focus
on elucidating the growth signaling communication network of the high-stemness tumor epithelial
subpopulation PE_EGR2, thereby providing a theoretical basis for targeted therapy of ACP. Methods:
Single-cell transcriptomic data from 81,050 cells across 21 samples were integrated from five pub-
lic datasets. Batch effects were corrected using the Harmony algorithm, followed by UMAP dimen-
sionality reduction. Wilcoxon rank-sum tests were applied to identify immune cell marker genes.
The CytoTRACE 2 deep learning framework was used to assess the differentiation potential of tumor
epithelial cells, and the LIANA rank_aggregate consensus method was employed to infer ligand-re-
ceptor-mediated intercellular communication. Results: A total of 27 cell types were identified, with
immune cells comprising 44.1% and tumor epithelial cells 37.8% of all cells. Myeloid cells, predom-
inantly MO-like resident macrophages (41.4% of immune cells), constituted the core of the immune
microenvironment and exhibited prominent M2-like immunosuppressive polarization. T cell sub-
populations displayed marked exhaustion signatures, characterized by high expression of PDCD1,
HAVCRZ, and TIGIT. CytoTRACE 2 analysis revealed that the PE_EGR2 subpopulation possessed the
highest stemness potential (median score 0.435). Cell communication analysis identified 172 sig-
nificant ligand-receptor interactions, of which 33 involved growth-related pathways. PE_EGR2 trans-
mitted potent EGF signals to other tumor epithelial subpopulations via the GSTP1/ANXA1 —» EGFR
axis, while receiving FGF14 —» FGFR2 signals from glial cells. Conclusion: The ACP tumor microenvi-
ronment is characterized by profound immunosuppression. The PE_EGR2 subpopulation combines
high stemness with active growth signal transmission, representing a potential key driver of ACP
maintenance and expansion. Combined targeting of EGFR/FGFR signaling with immune checkpoint
blockade may constitute a promising therapeutic strategy for ACP.
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1. 3]

Ji5iH %5 9% (Craniopharyngioma, CP)/&ieii T~ Rathke ZEW% 4 b 5z (/i oy i, 2232 b0 9 iRt 2 e
7 (Adamantinomatous Craniopharyngioma, ACP) A1k 7.3k %Y (Papillary Craniopharyngioma, PCP) 3 Fi 37 4
[1]. ACP s2& ) LB 8% X 55 i WAIIR . 20 5 A il g R 1Y) 90%, A AL 5 CTNNBL X% 3 4k
TUE 9 AR SR p-catenin FZ AR WNT {5 5 8% 53 8 WOS B VIR E[2] [3]. R ACP fEH L% H)E
T REEMBEWHO | ), (HHTHBEAMAS X T i LA S E LN, TRV, R
JE B IR 515 25%, A H I8 FE T EL IR N 43 W D) BB AG AR BN RIS, 7 R AR i [4] [5].
HHT ACP FIEIT T A F AR VIR BAE HOT R E, Bh= AR 259

Ji 8 f 558 (Tumor Microenvironment, TME)7E R (1) K A R & SR T it 25 7 R 0B8R o BRAE A
KW, ACP MR HL AR E M MR, B HE R AH 5 5 4 21 i (Tumor-Associated Macro-
phages, TAMs). T 4H0 ¥4 SR EE[6] [7]. BB AR I, ACP i M2 2 E g 40 il = R 0k 5
JE IR KA, PD-1/PD-L1 i@ B AE ACP RIS E IR YT #E A [8] [9]. SRTM, ZPRTAL Gtk &M 4%
ARG HEEE, ACP G2 A 52 (10 40 Jf e o 1 % 5 WA 1) D RRAARAS 1 R A5 21 R G e A

LU RNA 15 (single-cell RNA sequencing, SCRNA-seq) AR fIHLIH & JiE A 7E B4 23 3R T filtbfr
JR R AL T R AR OIS . Ak, 2T 5T O scRNA-seq B T ACP [ FL, 487~ 1 M
R 2 B ) T T ) B A FRARFAIE - JIANG 25 [ 10138 i B2 & 44,038 A LM 4 S 4H AR , #i2: T ACP
PR A B AR I, S T DA R AR AS . Xu SE[11] 0 5% RNA 487 7 ACP S
PRI 1) 1 BE S e IR AL, FE R I TAMs 7E A AL FE A i CBE F - ZHANG S5 [12] 781 F 5.2 i &5 = 1]
MRG0T, H8on T ACP MR 42 5 OB AE IR T 3 i . SR, BA IR FUAERE AR . AR
R R R 20 F 1) 388 TR0 7 T TS A R SR FR

AR RS TRE 5 MATFEIEAER 81,050 M H4fiL R HEHE, RS T ACP [ G ieh
BRI 4EMR AL DhReIRAS ki ae, FEE AR LIANA 20 H@ A B2 4R 1 g 1t e b i
PE_EGR2 A KAZ TiBEE NN, BAEAN ACP HIRERIEST S HLR 1 BB K .

2. MRE 5%
2.1 HiEkESES

AW FEES T 5 ANATE ACP BLAN s A48, L5 21 fiIREAC, 81,050 M4, 36,522 /M3
. HoE&ERE RS JIANG £k % T Science Advances ] ACP01-03 Jiang %44 (3 Bil#E A, 3L 26,573
AN f) [10]; GEO %44 i GSE215932 ##545(6 4%, 50,982 /NAHIAf). FirA Hdh 4235 O 5 it ot =
1l (Quality Control, QC). X4 ffd 2 [ K 41 o 2R Y VE %

2.2. #RBNRIESELE AT

SR AN [ B TR O S, SR Harmony S92 858 A ) 3 143 43 #r (Principal Component
Analysis, PCA) IR AT BEA 12 IE, IEARURSRT 5 K. UL IE S 19 Harmony ik A (T 50 /> E B 4r) J L,
K FH 35 513 T 3 A0l 5 $52 (Uniform Manifold Approximation and Projection, UMAP) %% (min_dist = 0.3,
spread = 1.0)iE 1T —4ERT AL, ML RN K.

2.3. HRARENEE SIREER ST

BT RGBSR B RO AR AR, LT 27 RS . DY ISR REAE R P O 5 0E & S R LA
RFIESE IR, SR H Wilcoxon FRANETES XS 12 Fh G 8 i VR EAT 22 5 AL 4 i, ARy R B4 f5 P 1E
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(padj) <0.05 H. log2 13 %1481k, (log2FC) > 0.5, 3t%5E 2396 B EhrE I . £ H HL AR IE R Benjamini-
Hochberg 75%. [RIE, T SCHRHRIE (148 1 G e b i 2 DRI 20 o5 BT, B0 0IE 5 T AF PR 2 i 5 1

2.4. BhiE_E R 4R S LB REVTAY

KF CytoTRACE 2 VR 5 2% ST HE AL -4k iJRs b iz 4 B ) 20 AL RE[13] [14]. CytoTRACE 2 & T H.4 ffg
sk M2 FEE, fE4unt R L TNANA R & B RS, TFOVEEA 0 GE ) & L (R R SLT1E) . &
TN} 31,234 A~ B CytoTRACE 2 343 I Med L B R4 T 4047, LR 7 Fh g b Wk T2 7.

2.5. ARRiENE RS AT

K H LIANA (LIgand-receptor ANAlysis framework) ] rank_aggregate 3t 1H 5y HE Wr 4 g [a) il 4 - 5244
JEIA[15] [16]. LIANA 247 CellPhoneDB. NATMI. Connectome. CellChat. SingleCellSignalR & logFC
SFZMINERNSER, @ REEGHEA RIS i T INRE R - 2R EE, KB 100 KE
4%, LA magnitude_rank < 0.05 H. specificity_rank < 0.05 A& ZMERIE . 5% PE_EGR2 W&, i#—H
% It EGF/IEGFR. FGF/FGFR. WNT. Notch. PDGF. Semaphorin. EphrinR. VEGF &% CXCL %K
FHOIE B AR - S2Adxt, FLiH 33 ) i 3 A Kam g LA

2.6. ZitES

FT A 53 BT ¥I1E Python 3.11 385 R 52 ik, == E# A scanpy (v1.9). harmonypy- liana & matplotlib/seaborn
SR . 22 RIA R ] Wilcoxon #RFIALES, 2 5 LU AR 1E 2R A Benjamini-Hochberg 7572, P <0.05
NEF B E

3. &R
3.1. ACP S 4mpaE Ry HiE

Ly 21 BIFEARTY 81,050 A AN M AL HE, 4 Harmony fE UGN AS IEJE, UMAP Al M4 2 31 H
TEIT AR B (A 1), Fh%E 27 FRANMSSAY, REEIR B AN . e A w2 o A A
Vi) Joia 4 i DY K2R (] 1(b)) e

AN S, S b P A= (35,729 A, 44.1%), HUCN R _E iz 4102(30,666 4>, 37.8%),
22 I S5 B ) SR A D 7 17.4%, BB 4 i (Cycling_cell) i 0.7% (4 5 4 Mo 5 6 22 P4 a8 7Y, b &541) .
JiR b AL 7 FRERE, Fh PE_EGR2 (10,646 1>, 13.1%)#1 KE_KRT6C (6611 />, 8.2%) A#x 3 %
FE R b ST T o A R 4 P DA SR R I 4 At (Astrocyte , 5948 A, 7.3%) A/ 5 i SR RIT A4 41 AR
(oligodendrocyte precursor cells, OPCs, 4427 />, 5.5%) N, BT ACP [ 5 & B o 2H 25 1 2 ) 5 Bk

3.2. RERMIFEAMMLAR

1E 35,729 e A, B Z 20 R (458 B M A L A 4 B SRR A ) o 4 xof 3 3 A, 3K 26,730
AN 4N B 74.8%) (K 2). Herb, MO A#£5F BY ELW 41 i (MO-like resident macrophage) i A3 & (14,789 4,
RN 41.4%), HON M2 FHEEPEE R (M2-like reparative macrophage, 5855 >, 16.4%)#!
VCAN+%PEFAZ AN (4111 />, 11.5%). WRE4HMEIEEEF, CD8+ T 41 (3555 1>, 9.9%)F1 CD4+ T 4iji
(3296 1>, 9.2%) MKy, Treg/FEss T 4ffL(957 4>, 2.7%)A1 B 4Hf1(1191 4>, 3.3%)LLl#ifk. Mz
RN ELFE cDC2 (619 4™, 1.7%). 7 PR FERFE AN (386 1, 1.1%) 2% 240 FFF b 2R 41 i (plasmacy-
toid Dendritic Cells, pDC, 221 />, 0.6%). A~ A& 4L 7] G 4H M 2 A7 £ — € 25 7%, H MO AEEE B B
YHMTE AT A REA 35 5 2 ST, SRR ILAE ACP G R 5% A% ot Ay B A L5 0l 12k
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Figure 1. Single-cell transcriptomic atlas of ACP
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Figure 2. Cellular composition of the ACP immune microenvironment
2. ACP SR I E HARALE AL
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Figure 3. Functional characterization of myeloid cells in ACP
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3.4. T {ARaF B AThEERTS
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Figure 4. Functional characterization of T cell subpopulations in ACP
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3.5. B LR AmpER L& e

K FH CytoTRACE 2 it 29,378 ™H A VP4 1 i I R ai it AT o A Re A (41 5) . 45 R o, A A
JifRd b R R TRV AR £ R PE_EGR2 W E A i (M THEEGE(H AL CytoTRACE 2 114>
0.435), H:¥h KE_KRT6C (0.432). WE_SHH (0.401) 1 WE_FGF4 (0.368). #tb2 F, PE_FGFR2 (0.099).
PE_LGRS5 (0.096)F1 KE_SCEL (0.070) 114 vF 7 i B Im Ak,  $R/miX Le Vb TAX RS . Mt
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Ee 45, 1 PE_LGR5 Al KE_SCEL WEFFH “ Hifg i (unipotent)” 4 5 35 . iX—45 B 4278, PE_EGR2
ATREARER ACP FiR b e 4 i 2 2 - oAE 6 TR GG R 4R MO S, 70 I 4R RS Rk i el RE R L EE A

3.6. PE_EGR2 Y4 KB ES 4R ARIE R

5T LIANA rank_aggregate LR, fE2%dR4E 202,807 X HLIE - AR HAES, ikt 172 X
#1f) PE_EGR2 #3% H.{(magnitude_rank < 0.05 H. specificity _rank < 0.05), JLr 33 x5 & A K AR CE B
(4 6(a) F1 & 6(b))-
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Differentiation potential of ACP tumor cell subtypes
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Figure 5. CytoTRACE 2 stemness assessment of ACP tumor epithelial cells
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Figure 6. Growth pathway cell communication network of the PE_EGR2 subpopulation
6. PE_EGR2 YL A#4 <18 1% 4 A& M0 4%

EGF/EGFR i# % (15 X})& PE_EGR2 # ¥ 2 14 KA5 5 i# % . PE_EGR2 1E A5 5 KixF , @it GSTP1
— EGFR (magnitude_rank = 6.3 x 10 %)#1 ANXA1 — EGFR (7.2 x 107%)[i] PE_LGR5 K i%X# %1 / EGF 15
5, [FIE ) PE_FGFR2 fl KE_SCEL KIEKMUES . 1ENE5HIGE, PE_EGR2 # Ik | VCAN FH
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FGF/FGFR Ei#%(7 x)*, PE_EGR2 EE{EN FGF {55 # . OPCs il FGF14 — FGFR2
(magnitude_rank = 7.3 x 104)f1 NCAM1 — FGFR2 [] PE_EGR2 f&i# i 58] FGF {55, LR
(FGF14 — FGFR2). /b ZJKJF 4H(NCAML —~ FGFR2)FI/INi R 41 il (FGF14 — FGFR2) 2 5 Hr, #7R
TR IR 4R 3 it FGF 15 5 4%t PE_EGR2 {1 4kkF B | B /E .

b4k, PE_EGR2 ififik WNT7A — FZD9_LRP6/LRPS [i] WE_FGF4 Wi &% WNT 1552 %), i@
it YBX1 — NOTCH1 [] 4 7 4l ffd /& 3% Notch 155 (1 %), i SEMABA — PLXNA4/PLXNA2 [7] pDC Fll
P 2 4 % 3% Semaphorin 155 (2 %), LA iET PDAP1 — PDGFRB [f) & 41l /1% PDGF 155 (1 ).

4. g
4.1. ACP BRI ER = B R EHNSI4FIE

AW FEIL RS IE A T KB ACP SRL2H i ff S 20 %545 (81,050 ANAHAR), REiHH4: T ACP g G
ORI A AR G . S AP S AT 44.1%, $o8 ACP B F & M iz i, SEEAEm R —
(6] [11].

BERAM, JUHE MO FETE R EWRZH M (5 S 4 41.4%)F1 M2 FEAE S 1 B4 (16.4%), F4 K
ACP SRS Tk . M2 FEE LI =378 GPNMB. TREM2 1 CD163, E A7 #70 ff) G e | Aife
IR DI RE . X5 XU ZE[11]4RIE ) ACP o TAMSs T3 % i A e i 85 10 AH ) & . TAMS Jliid 73 IL-
10. TGF-B Z:MiI AN 7, LI RIE PD-LL S5 i 25 s 401, IR T 40l shig, i Fl+
98 A B S B AR PR BE [17] [18]

CD8+ T 4iff)#EsE R (PDCDL. HAVCR2. TIGIT $L3&IE) ik —5 3k ACP Gl IR 5 ) Gy 1
HIHFE . COY Z5[9]iHid 2 F s 9 e HARUESE ACP H/71E PD-1/PD-L1 il BT, $E7s s i 25 A
FATRE AL ACP MELERIVATT MG . Treg 4 (FOXP3+) A7 (E U AT At B M 20N T 40 AT NK 41 i
Thag, dE—Phnm e immPRAS . EAEENE, RYUEM IR ML IDOL, R Ea Rl i&e
e 5 ACP M H kil 1DOL 8K A BRI A R IR IR, ] T 4G G- e it Treg 7
1, R R Gy b i 1) B ML 2 — o B IR O G @ g A, AHE S EHEIE R ACP AT REAFTES
Pl A Ao % DESR AL, EAFRAIRDT . H—, PUEIRESFEITI: M2 7 ER4HIKRIA HLA-DR (MHC
1 2550F), $#&~ ACP R A PLE4e 2 TR vT Ae 240, R 4t e id i MHC | 280 73R IA 1k ik
CD8+ T 4R 52 2 i J88 10 3 () 4 28 1R 3% SR MG [19] [20], AR 72 B R BEiFAL ACP g b 5z 40 i i)
MHC I/l 285y T 3RZR A K PUE In T4 £ L4 (Antigen Processing and presentation Machinery, APM)[¥)5¢
BYE[21). H, ARUTEgRFE T TR 40 M 0 SR R AR (Warburg R0 ) T 5 35 e A 455 7 267 W RE
VR FIFLIRFR R, EEANE] T 4R NK 40 BN T RE[22] . 1DOL A T 1 (B B kE i 5 R IR AR TR RA
A T ZRBRAsE, 3 R O 75 B 32 44 (Aryl hydrocarbon Receptor, AhR)Z it Treg 434k, F2RARHST -
T INHI B EAEIR[23] [24]0 hAb, 252 REAX U 2 g A%t 1T REIE Ik 5 4 M U G B 40 M 1) 5 % IR,
AP R N [25] H =, S MR RE EE B 7 1 - M2 B EWR4H L SR 1A TREM2, TREM2+
98 A 5% 5 2 i A F SRR A% T8 Ik 2 R LI T 4E MR AN ThRE, 2 2 MR S IR I DG A S
[17] [18]. iR Z Xk G e e iALHIK I RIVE R, nTREIL MR B ACP 1 B G 2 i S 35 1) 7 i
AR IR B — GG T o5 BELIT S AT BEAS 2 DA OSSO R s, B 2 A e IR T s AR
I7 AW o
4.2. PE_EGR2 E#HHTMH4FIER HIEKREX

CytoTRACE 2 73 #T#7x PE_EGR2 WV H A S K PRI e (H A2 v 43 0.435), He/m H T HEALR ACP
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JirfRd b R AR R R b B TR BRI RS . CytoTRACE 2 A& — R TR B2 ST ) 4l i R B T RE I HE L,
CLAE 22 iR A 2 v 39t 36 11E e 0% v R 00 b 8 4 R T B [1.3] [14]

ACP IR NIENE “ 55 78U ” AL #5 CTNNBL AR \AR T4 AR A3, Bl ik
LMy b 22 7Y (Senescence-Associated Secretory Phenotype, SASP) 117 5 & [ 1E & 40 i & e [ 12]
[26]. PE_EGR2 W Hm#KiA EGR2 (F-HIE KM AT 2, early growth response 2), %543 K 1 & T#:45
FAFE, WSS ERE ST XE GC &HEFHI(GC-box) % il R F5%, 1E4NMAris t
B WIS IR AR R R 2 B OGRS EF[27] . AETYE4EREDLEI DT I, EGR2 W] EEHUE SOX2. OCT4
L REMERZ OISR T HIRIS, I 5 WNT/B-catenin 15 538 B R IE S b IR0 4, AT 4E 5 b33 T4
L B BT RE /1 [28] . fELE W T 40T, EGR2 # ik SLil i YAt 40 1 Bk DR 9 1 0 26 72 2F i 8 -4
i F 2 o 5 PR 2 2B [29] - 7F Ewing IR, EGR2 4 EWSR1-FLIL A 8% A f BRI Y, i
R R R IR (mevalonate) 18 % SCBRER IR 7 55, (g IR 4 M H BB S5 A [30] . FEMA T4, EGR2 5
SOX2 P [FiA#% Fos /- T ISR M 4%, iR T4 B i BT B FREE BT [28]. EAREEMZ, EGR2 BIF
JiE 4 sL AL HE CCNDL (ZHA A SHE B D1). MYC I 2 Mt 402 o7 s BB L IR, o H vl e ie i (i gk 48
JE T3k N T B L (R 4k RF PE_EGR2 TR PERFIE[27]. b4, EGR2 7E ACP 417 /) CTNNBL %
BHERT, "ReS R ERUER WNT/B-catenin {5 5@ EE = A MR RN, ik — 2 A i sg 140 i i) B 3R
HRE T, X I AENLRME A AE R R 7T rhil it ChIP-seq FITZhAE SZE6 N ASGAIE . ZHANG Z5[12]3@ 1 F.41 i
7S (B L S 02200 M R I, ACP FHAZTE BRI R 4 e (2 g 4 44, v TP P mT e A2 il 52 R A 4t i ok
Jio AR CytoTRACE 2 45 R 51X —BAAWI &, #2755 PE_EGR2 FJ g ACP Jifje 4 ifd ) 1 E ok ik
WHE, ¥EA) EGR2 S R M5 AT e ACP BTG YT FR 3T %

4.3. PE_EGR? iy EGF/EGFR E 4 ihES4

Y HE IR 7~ , PE_EGR2 i GSTPI/ANXAL — EGFR i) HoAth i 83 b f7 W #E(PE_LGR5.
PE_FGFR2. KE_SCEL)Ki%5%%11 EGF {55, &/~ PE_EGR2 F[ /& ACP MR A+ 1) EGF (554X
4,

EGFR & b AN MG 5E « 4735 AT PE4ERF (0 QB S AR IR S BRI, 72 2 P iRgsi B, EGFR 5518
R AR IE 2 B 24 43 PR -4 0 1 FRBE T RS /1[31] [32]. GSTPL (B EH ik S-#:# 8 nl) T il id JE 4 siig
S EGFR R PISK/AKT I RAS/ERK {5 i@, (R34 ff7iG. ANXAL (B [ AL)[F
FERARE RIS EGFR 55, Z5MyBaiium) 55 s ihiiys . HAE M2, PE_EGR2 A 4EICRA
VCAN+ 2 11 BAAZ 41 g F1 M2 E L4 i () HBEGF — CD9 155 . HBEGF (& 454 EGF B KK 1) 2
EGFR I sE M Bk, S 4 i >kis i) HBEGF n] geidid 55 70 b 77 Ak PE_EGR2 [P G FE AT 4ERF
[33]. X— RPN, ACP F ol NN S5 s, & n feilt o0 whA K K7 B 32 it o 4 i
AR, TR - IR AR B IR R

4.4. AR BYAPE - Bl FGF S

AHFFCRIL, OPCsy EBTEIBTA0A . 2 T o7 40 M Al /DN Jie o 4 g 338 it FGF14 —~ FGFR2 i ]
PE_EGR2 f£id# FGF 155, #7~ I ACP Jile 5 8 B i 4 2L 1Al [l eh 22 - Fbded ELVENL] . FGF/FGFR 155
AR R E R BT R EEEH, FGF14 BEJE/ WA FGF, FEEMARGhRIEL, HEH
W ARE ATl JE A k1t 5 FGFRL/2 AH B L MOE T M5 5 il % [34] [35]. FEMR b1 BRI o,
FGF2-FGFR1 15 ‘5 18 BE 4 UF 55 RE A8 4ERE MR 240 M) B FRTEHTRE /1. ACP BESE T Fe i A ZH 27, & [l if
LSRN T, AR 2R R4 — PE_EGR2 FGF 15 SR, 4 2 A 55 v] fig il i FGF
53 W5 58 PE_EGR2 $ AL T PE4ERF /M SRR, X AT REZ& ACP M LRV It B 25 K 2 — .
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FGFR2 7 ACP i &Rk A RiE, H PE_FGFR2 W#LL FGFR2 ik NEFE. AW &I
PE_EGR? [Al¥f iR 1A FGFR2, FHiEUCK B Z M & R4 FGF {55, #&/8 FGFR2 nJfEs& ACP 1)
RIS . FGFR #0417 (40 erdafitinib. pemigatinib) S 7E £ it FGFR S H Wi o i 8 o S5 He I R 7
B, EASAE ACP it — B4R Z[36] [37].

45 MRRRESRE

A FAFAE LT JRRYE: 5 —, Bk T AT R e, S e BIRRGE S PEAT  BRE
OL BEVTHURE), JCEBHAT USRS T 58—, ARRRIEITRI AT TR S BT, 75 ZE D RE SE iR (A3t
iR FAFRE IR SLIR) BE— DR R AT AR - AR EARRIEY R %=, CytoTRACE 2 1¥/M W
iR E R, e BRI TR R BEVIAG s 280U, AHTFUsh = S [0 e e, oik HA IR IR0
(AL TR 22 A B R AR

5. &g

L PR, AHEFUEIL A 81,050 /1 ACP HL4HiuiL AKHE, RGN T ACP IR S IR 5L 1)
YHMIZH RS ThREIRAS, FFE i 7 TR R PE_EGR2 B4 KA S IBEKIE IR 4% . ACP Jif
A B, M2 FEAUEINHIMERE RN T, CD8+T Zi SHLW] B I FEIR G, Bk EmE
G MHIRHIE; PE_EGR2 WAt B A & = T 1EigRE, T REACER ACP & T4 fe W A¥; PE_EGR2 @it
GSTP1/ANXAL — EGFR 55 7 WAl [r) FoAth Jigg b p MV AL i 5 2L ) EGF MFEAS 5,  [RIEfok B &Ik
ML) FGF14 — FGFR2 {55, JERL “HPER - My T41M” FGF 15 5% RVEPAZA A M2 #f
E g4 il HBEGF — CD9 {5 5 {2t PE_EGR2 [AEK, 7R T Gy 40 A B 42 30t Brbye 4t e 18 5 1)
BWLE. FIRRIN ACP IR [T IR AL TR LR 2T, EGFR I 5IA0 FGFR I 7E & fu e i
UPHWT AT RE & ACP ZRETRTT IV AEHENE, (EAFE AR I PR FT A PRI 7 g — PR &
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