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Abstract

Objective: This study aims to predict PD-L1 expression in colorectal cancer patients based on radi-
omic labels derived from CT enhanced arterial phase images. Methods: A retrospective collection
was conducted on 103 patients with colorectal cancer who underwent abdominal CT enhanced
scans between January 2021 and December 2023, and whose PD-L1 expression levels were tested
and pathologically confirmed within 2 weeks after the examination. Surgical pathology confirmed
69 cases of PD-L1 positive and 34 cases of PD-L1 negative. The patients were divided into a training
group (n = 82) and a test group (n = 21) at a ratio of 8:2. Radiomic features were extracted from
manually delineated regions of interest (ROI) in the tumor on CT arterial phase images, and further
feature selection was performed to construct a predictive model. The prediction performance of the
model was evaluated using the AUC, and its clinical value was assessed using DCA. Results: Eleven
radiomic features significantly associated with PD-L1 expression were selected from 1835 features
to establish a radiomic label strongly correlated with PD-L1 expression levels. In the training group,
the AUC was 0.910 (95% CI: 0.848~0.971), with a sensitivity of 90.7% and a specificity of 71.4%. In
the test group, the AUC was 0.867 (95% CI: 0.626~1.000), with a sensitivity of 86.7% and a specific-
ity of 83.3%. DCA demonstrated that the CT-based radiomic label had good efficacy in predicting
PD-L1 expression levels in colorectal cancer. Conclusion: The radiomic label established based on
enhanced CT arterial phase images aids in non-invasive prediction of PD-L1 expression in colorectal
cancer lesions.
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1. 5|

B DA IR A 45 M (5 A8 5 A 35 77 s 508, &5 B W9 (Colorectal Cancer, CRC)TE R H 1 &9 R IE 1
SREETE, JFRBUHBE MBI &S, £ SR T AR AL JE 5 3 AL[1], TS T ERNE
JE 55 2 fr[2]. 45 B e B BRI R R A 2, A R RIS ARAERT, 25 ki 1[3]. M
HASE B e BRI UK, RN e, Tkt AT IR VDI BR[4], NI 3304 B s
IS GO R, HAEAFERNN 12% [5]. FH ] CRC LFRYIBR N, EXTVIITRZE b5 #2145
E e T B AL TR TGV 58 A VIR A i b 5 5 LU T, IX R B PR B2, b AR AEfF RIKE 14%
[6]. B Sy E ol R R, st & fUmh e T 2B o0, Hdr, B4t Z44E 1 (Pro-
grammed Cell Death-1, PD-1) A& HFC A48 7 M4 MO SE T2 32 AR 44 1 (Programmed Death-Ligand-1, PD-L1)#
1170 PR HL 5 28 T N T IR b R P B[ 7] PD-1/PD-L1 HII 51 A St Tk 2 5 LR R
€ 1 (Microsatellite Instability-High, MSI-H) & 55 BC 2 52 6 (Mismatch Repair Deficient, AMMR) 2 % 14
G5B R VR IT TR AT R RUR[8], VPSRN MSI-H 43 2 1 25 H i — 28697 {4 J7 i, PD-1/PD-
L1 b F7E B R R 2R EAR T hRuEAL 7 2H.(43.8% vs. 33.1%), H.7Eik R MR (1) 2t AT 83% L 1 #F
B 24 A F SRt (] (brAEAL ST 40 35%) [9]. SR I TC B ER A B 45 B % PD-L1 KI5 h Bl
TAEME R AR FUEE CT SR =TS B 4 PD-LL 838, HRW A TR RStz .
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2. ‘P EH*E
2.1. HRMR

IEHL 2021 4F 1 F & 2023 4F 12 A IR, 7EIT R4 N REE B 2 I 200 BRAIE S (14 25 Wi (85 VR it
FON GHEAT EIBPE AT (1) PIAFRHE: © RIEETFARYIBRIFERELS WS B @ AT 2 AW
TR CT HAi A . (2) HbbaiE: © MR R PD-L1 Rik; @ ARETATHAH AT 1) 5
® CTEBm&EE, FGEAEE; @ ibEnRAE, s giist. 103 FlEFEMNART, Hf
% 5341, # 50, SFARREIES, PD-L1 FHMERIE 69 5], PD-L1 BItEZRIX 34 7], LA 8:2 (LB
B RGN = 82)RIIRL(n = 21). WEEBFH MIEARREL TR, RV BEEIE . M0,
FAIPEMR 4550 H . HER-2 F£iAMRA& . CA125. CAL199. CA724. CEA. ZAIFAIT 7738 i) me 48 N R BE Rt 2 2
W HE R A 2 At

2.2. HIBBUIERSE

B B R AT Z 0 CT Wt fl, CT HfiNLER GE ARIFIVE 172 A 64 HEZRIE CT. 34
JLFE 81 N EHHE A 2. CT BUE R HIE 100kVp, B HRIER A3 mA, 1216 1.357, %%
B B 0.625 inm x 64, BRFEFAHE LR 0.6S, EE)EJE Smillo G FR K DA s ey S 25 SR 0T L (PR 4E
370 gl-L), i 3.5mL-s, FE 1.5 mL-kg, JF4%FELFJE 25~30 S 1 60 S 43 74T B kA AN &R Bk 31 3

2.3. PD-L1 ®RAZHL T

IV D9 NI FC R 45 EL e (63 (A BRGE R I B RS B T AR E S, DAB ORI BT v Ik . it
BRI TR, XIS SR R AR A St 1 S B AU S (IHC) R . X T PD-L1 (R4
DAt FRATRA] 7 BRE BIVEPE 73 (CPS)IX — &AL 4R bR R4 CPS HITF 45 R, AR & 0 4l CPS
KT 1 BRI, R PD-L1 RIA/K-F8; 1 CPS /T 1 20 A AR EAH .

24. NBRAOEERGEFFETE

H1 2 4735 BAT 10 SRR 2 Wr 2 I I R R R EARLR T, FESIKIY CT B i 5w
JERR I ARATZ S 2 EEEA IR RO (1A 1(a), 1] 1(b) ), AACREE o AR X 3. 20 i 58 )
Fe —HER ROI GRAFIF 4009 =4 ROI (W13 1(c)Far). =4k ROI A% 5 BV o it R B AR TR 25 AR
Ny ONJE SR AT AN R SR B R . AT 2 A4 TR BB TR BT B PD-LL B BRI . BT
HZ 5, A ITK-SNAP $2 U SRR AN AR IE o X6 TR ) Sk JAB AN 7 B P S (e AT A

(@) (b) (©

Figure 1. Male, 52 years old, rectal cancer. The red areas in (a) and (b) are the regions of interest where the lesion is delineated,
and (c) is a 3D model of the tumor
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X HEEURFAE AR HE AL A 3R FH A v 23 B(Z-score) T L T« AT 5 K 2H P AH 5% &2 5 (Intra-Class Correla-
tion Coefficient, ICC) VP 2 X R 43 BT SLAR AL A RAIE— Btk , 1ICC > 0.75 MW NRHIE— BBl . K H
10 %38 XH6UE AR i /DN 28 5 WA 44 ke 45 527 (Least Absolute Shrinkage and Selection Operator, LASSO)i% #
AR EA S .

25, RGEFIHEMERERE

AW s LASSO #F— Bk fefiE, ikt 5 PD-L1 ik &M S HRREH T @A, JrH
W 0128 ) S AR AR 5 FL R A RBCE LA AL A58, G5 Gl IRFEAR BERLEIT 02 & Logistic 7]
AT, 53R TN PD-L1 RIE KT (ST fE R R 2
2.6. RAGEFIREHRETE

R 52 3% # T/E451F (Receiver Operating Characteristic, ROC) i £k . 15 8URE S4% 5, 1] ROC
i 2% T T A (Area Under the Curve, AUC) M 22525 4 A 2 TN BE 1o 245 41 27 TR b 25 % FH W 5% i 28 23
#1i%(Decision Curve Analysis, DCA) 7 HT AN [FIHEZR BI(E N & R 2 2t 5 00, VPAl SR AL 5 hn 25 (R e R A
15
2.7. Gt ot

AR SPSS 24.0 HAFXHICE R R BT VE T . TR A ES AT ERR, AT
B + ke BT RO, JEE t AR50 ER Wilcoxon FRAIRG L6 K LA R 415 2 18] [l 2 53 . T
THECTORE, BATTUAE AT HE IR, JFIE @ K50 B Fisher's A5 RAAS 30K PPl %5 41 2 [A) (1) 22 57 4,
PAVEEET RE S R A (RAS 4.2.0) 3047 T RHAE I 1%  BE ARG Sl S vPAN AR  ZE T SRt o3 i
FATHE P < 0.05 M NEA GEvh 2325 X H 8 bt o
3. /R
3.1, WSH— AR b

ISR RN I PE R BRE RS FIRI0 . FHM S5 2H « HER-2 RiXIR# . CAL25. CA199.
CAT724. CEA ¥ giit* & (P >0.05) (3 1).

Table 1. Comparison of clinical characteristics between PD-L1 positive and PD-L1 negative patients in the training and test
groups
= 1. YNEESNIKNLA S PD-L1 BRIEFD PD-L1 BAME B E AUIRRFFHIELL I

Igr4l(n = 82) T4 (n = 21)

I PRAFAE P P
PD-L1 Btk PD-L1 A PD-L1 B4 PD-L1 A4

ik e A 0.50 +0.50 0.51+0.50 0.934 0.67 £0.58 0.56 +0.51 0.77

ek NmEe Ty =| 1.35 +2.60 0.69 + 1.57 0.199 0.67£1.15 1.28+2.56 1.0

CA125 13.62 +13.81 10.76 + 7.96 0.43 16.53 +13.70 8.62 +3.43 0.26

CA199 2206+2588  16.75+21.18 0.234 65.15+71.21  21.10 +27.90 0.06

CA_724 7.33 £22.07 3.38£7.90 0.962 0.80 +0.38 2.44 £4.82 0.74

CEA 12.47+20.78  5.97+10.65 0.038 14.08 +11.77 4.68 + 6.67 0.08
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P 0.823 0.64
poq s 13 (41.94) 24 (47.06) 1(33.33) 12 (66.67)
St 18 (58.06) 27 (52.94) 2 (66.67) 6 (33.33)

AL 0.477 0.25
7 22 (70.97) 41 (80.39) 1(33.33) 15 (83.33)
A 9 (29.03) 10 (19.61) 2 (66.67) 3(16.67)

HER-2 0.674 0.75
931 7 (22.58) 15 (29.41) null 5 (27.78)
[ERs 24 (77.42) 36 (70.59) 3 (100.00) 13 (72.22)

vE: JEIEPTR (carcinoembryonic antigen, CEA); #EZE$T iR 199 (carbohydrate antigen 199, CA199); ##35Hi )5 125 (carbo-
hydrate antigen 125, CA125); #4254 L 724 (carbohydrate antigen 724, CA724); A% ¢ 4 K ¥ 32 4K-2 (Human Epidermal
Growth Factor Receptor 2, HER2); 4HAFE/F 46T - Bk 1 (Programmed cell death ligand 1, PD-L1).

3.2. FETHiE SRR A9 HE

AR I 1835 ANFLAR A ARFE(U ] 2 FIoR)IEAT T Z-score 73 BUbRiEALAREE,  DURACRELHE (1 —
BRI L. BEJS, FRATMIAH T LASSO il fiE AT 7k, IRt 10 £5 58 Y96 UE KA 2 i i
AMEE 3 FR). idfiik, WATPEEET 11 NMRAEZRBUOFE. thoh, TADERER TR
MR AR AR AT E DL (A ] 3 FTR)e 28, FETRIA AT PE e FAl, RATIESE 7RI
B HLAR AR (Random Forests){E A TRINELARL . SR ZE M BoR, HHl. KEESE. R0, Bk
MELEEH . HER-2 £iLIRA. CAL125. CA199. CA724. CEA ZRHLG i L (P > 0.05), #1541
EARBA G R (P < 0.05), #3102 R R B[R 5T Won AR H F 4585 G it (P < 0.05),
RV H S AR 4 2 b 252 T PD-LL O3S fE G IR 3R (56 2)»

Table 2. Predicting risk factors for PD-L1 in colorectal cancer patients

=2 WNGEEBESEE PD-L1 EKREE

LA Z Logistic [ Z A& Logistic [9]17
A I B

OR (95% ClI) P {H OR (95% ClI) P {H

501 1.50 (—0.095~0.906) 0.183 NA NA

BiiK=gly 1.681 (—0.010~1.049) 0.107 NA NA
iR 1.111 (-0.650~0.861) 0.819 NA NA

FE bk R 25 0.966 (-0.199~0.130) 0.729 NA NA
HER-2 1.500 (-0.028~0.839) 0.124 NA NA

CA125 1.013 (-0.011~0.036) 0.383 NA NA

CA199 1.005 (~0.008~0.017) 0.528 NA NA
CA_724 0.994 (-0.030~0.019) 0.703 NA NA

CEA 0.993 (~0.028~0.015) 0.609 NA NA
2R 1.944 (0.109~1.221) <0.05 1.944 (0.109~1.221) <0.05

7E: OR: oddsratio, Efftk; NA: notavailable, A~mJH.
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Figure 2. P-values for all features and their corresponding values
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Figure 3. (a) Coefficient convergence plot for feature selection using LASSO, the black dashed line corresponds to the optimal
A value (4 = 0.0391), which selects 11 radiomic features with non-zero coefficients. (b) Radiomic feature selection using the
LASSO regression model, the gray dashed line represents the selection of the optimal 4 value (A = 0.0391) in the LASSO
model through 10-fold cross-validation

3. (a) LASSO FzFFHERARBULNE, BEELIIMEE 1 (1 = 0.0391)E, FEd 11 MERRBNFGEZ S
fE. (b) BzZFA LASSO [ElFEBIHITRAGEFFHEIFE, REELNAFRT 10 B XIIESETE LASSO A HiEF
&£ 2 {E(2 =0.0391)
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3.3 RRAFTMERAN

LA PD-L1 KB WA & 45 B RS AR AL hn 28 0 &R &, 49\ ¢ Logistics [H]1H, il
MZ5 B PD-L1 3RIE/KF RIS TN R 3R R AR A 220528 - LA R & s S 1) (638 iR AR AL 2 R 35 -

label = 0.6699029126213591 + 0.066608 * Ibp_3D_m2_glszm_ZoneEntropy + 0.036402 * log_sigma_2_0_mm_
3D_firstorder_Maximum + 0.020238 * wavelet LHH_glszm_Large Area High Gray Level Emphasis — 0.020167
*wavelet_LHL_ngtdm_Busyness.

3.4. BRI EE

W FAAG A 2E RS 3EAT ROC 3 #Tilll 24 AUC A 0.910 (95% CI: 0.848~0.971), #UEFE 90.7%,

4 B
o

¥ 71.4%, #ER S 0.841. ZEIR 417, AUC y 0.867 (95% Cl: 0.626~1.000), fH/E /¥ 86.7%, 45 7+ /¥ 83.3%,
HERR B 0.857 (4 3), SARHFIENS 2 & AR AUAE UII 2R iR 4H 1) AUC B L 4. I 5 TAIFE > 523
Hrp, AR SRR T H T PD-L1 3RIA
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Figure 4. (a) Area under the ROC curve (AUC) for each model in the training group; (b) Area under the ROC curve (AUC)
for each model in the test group; (c) Area under the ROC curve (AUC) for the Random Forest model
& 4. (a) BRA)IZAE ROC Bk THEF(AUC); (b) HIEEIMINE ROC BiZk TEFR(AUC); (c) BEHLARMIEE ROC

BhZk T EF(AUC)
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Table 3. Presents the performance of each model on clinical signatures

# 3 RN T SRBEIRAEZ LAIMRE

g et Aauc e g g N P e e omm sa
LR 0.65 0.63 0.497~0.762 0.65 0.64 0.78 0.49 0.78 0.65 0.66 YIZAH
LR 0.91 0.97 0.893~1.000 0.93 0.83 0.93 0.83 0.93 0.93 0.51 MR
SVM 0.76 0.81 0.709~0.910 0.69 0.89 0.93 0.60 0.93 0.69 0.70 YA
SVM 0.76 091 0.777-1.000 0.67 1.00 1.00 0.55 1.00 0.67 0.69 M4

RandomForest 0.84 091 0.848~0.971 0.1 0.71 0.86 0.80 0.86 0.91 062 IIZA
RandomForest 0.86 0.87 0.626~1.000 0.87 0.83 0.93 0.71 0.93 0.87 0.56 lliAZH
ExtraTrees 0.77 0.80 0.699~0.904 0.80 0.71 0.84 0.65 0.84 0.80 0.65 I
ExtraTrees 0.86 0.86 0.6573~1.000 0.93 0.67 0.88 0.80 0.88 0.93 0.61 MAA
XGBoost 090 095 0.904~0.992 0.94 0.82 0.91 0.89 0.91 0.94 0.55 IR
XGBoost 0.81 081 0.603~1.000 0.80 0.83 0.92 0.63 0.92 0.80 0.56 A
LightGBM 068 074 0.625~0.852 0.70 0.64 0.79 0.53 0.79 0.70 0.64 UIZA
LightGBM 0.62 0.77 0.5432~0.990 0.53 0.83 0.90 0.42 0.89 0.53 0.65 A

MLP 0.72 0.66 0.530~0.789 0.90 0.39 0.74 0.65 0.74 0.89 058 IIZRA
MLP 091 0.84 0.539~1.000 0.93 0.83 0.93 0.83 0.93 0.93 0.61 WA
RandomForest sample predict score RandomForest sample predict score
1.00 1.00
0.75 0.75
0.50 0.50
oo ||l""|“||||| oo I gum mBE I
-0.25 ‘|||| -0.25
-0.50 -0.50
-0.75 -0.75
. label=0 B label=0

-1.00 B label=1 -1.00 . Jabel=1
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@) (b)

Figure 5. (a) Score distribution of the prediction model in the training group; (b) Score distribution of the prediction model in
the test group. Yellow represents PD-L1 positive, and blue represents PD-L1 negative
[ 5. (a) NMEAFNREITS 5 ; (b) MREFTUNRENES 5. BEKK PD-LLPAM, HEEKK PD-L1 AN

35. REMZE DT

DCA K7 Hir i H R BERAE 0.2~0.8 Z [, JEF CT 5zl ik 1 R R R AL 2 An 2 TN 45 L
[ PD-L1 A G HUILT-H I S8 AR PD-LL BRI 2k SR BT A &35 #8 Ny PD-L1 B IX (1] 6).
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Figure 6. (a) Radiomics decision curve for predicting PD-L1 in colorectal cancer in the training group; (b) Radiomics decision
curve for predicting PD-L1 in colorectal cancer in the test group
& 6. (a) NGEATUNLEE B PD-L1 SLRAFIRE/Z; (b) MIXETNLEEMRE PD-L1 IGEFRKHL

4. ¥1ig

AT 7R T LR A AR AT T X 4 PD-LL RIA L, FHIER T AR L2 K PR P4 5
SEHME B PD-LL RIAMKR. W, BKERE. 2RI, HERELSEE. HER-2 RiBRA.
CA125. CA199. CAT724. CEA, ¥ kgit#m L. fHZH K Logistic AR, FARHFFREHINA
JE TN SS B PD-L1 SRA B OUI S N R 25, SR 42 e hnx) T X 43 PD-L1 Rk Bl BH — 2
B ALY PD-LL M5 O iESZrE K25 MSI-H K dMMR BRI 45 B 69T TP A RUAF2L
B, I H PD-LL il 77 a7 LA g 1R 52 R AN A% AR [10] o A% G vPfiliifRg PD-L1 2 i BvE K 7 X
AR, XEEE A, P A Ak R EL AT S T BT A R AR ) 1) R
M A% 20 % (radiomics) /& — [ TEE SZ7E R = B A WS B o i BBk B 2R 1], BV IR
AR S ILTEAE I A B RO, R OU S 4k L TN S S TR [12], 45 B 3 PD-LL
HARIEM LA T H A T H[13]. M TREERT S, MR WN PD-L1 RIAE Nz 4.
fifE. CT G i % K& CT BUR M /i, $RELS 45 H Vs PD-L1 RIAH KMRHE, HIEn T
TN &5 B g J 3 PD-L1 K KCP (W RFAE 2 17T G 22 T PD-L1 SRA WA AL . S T SEBl ik B s, it
ITUUNAPIR: BB oE], FRAESREL. RRIEGRE . TR [14]. (1) BUE &) BB S HR AR E Y
SFTH AR B, O H AR IRBUEOL IR X (RON),  DME g5 SR AL BIIR AL RERY . 4R, B TR
SRR BRI, R A2 BRI 3D BRI M & Tk, Cap ZMNHT CT R4 %
W o IR TR 2 F 07 Al i F 20 43 5 USSR XN G B 32 [15] MU SR T AR R F- 3 1.
(2) FHESREL: B HFRAEETE: T TAME. —BRHIE. TEARRHE . SORAFAE[16]. H T Pyradiomics %X
HEAEFLITREA: © JEesk: @ 5 TEH: ® mry gtk @ FRREMIE[17]. A 70k A Pyradiomics
PAFEAT AR R MR . (3) HFMEFiE: AWFFLET LASSO 5l L1 IEMMLIR, 15 —LepH e HEA
SR FFVRFIE RO 45 2 0, AT SEBURFAE (1328 36 R0 2 4 DU G0 tH IRASEZRY ()5t 95 [18] . {4 LASSO i ik
FHIE, W 7 IET RBORE AR AR, 10 £528 Xk 1) R B 77 1% 2 (MSE) [19]. fEER #5407
P4, LASSO HEAE G £ AT LA BB ATT K B () T TR AIE A 7 a4 HH 6 AT 55 d5c AT FH IS AE, AR =
FERL P R AN Ra s 1, T L E HE A0 B2 1% 2 b2 (Radiomiic Signature) i LA B Hh s e S5 44 AR 81
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S, PR, . SES, FIEA 2B E20]. (4) TBEAEE N K iRk R REE
SETRIASRY, H R R A BE AL AR PR 7 (Random Forest) . S #: [a] B AHL(SVM) B | 38 48 [m] 4 (LR) S 8 . KNN
S [21] o AT FUARHE 5 AR TH 65 FL T T8 R e A R BT AR AR B R T TR0 25 B e o PD-L
FaktH L. MR AT TR0 45 B B PD-LL TN, 3T LU Bl PR (b SRS AE RS T Oy
X, R E. AR CT BURHH TR B A A, AR CT UG i i - IR
Y201, BB 23 0] 2y F 5 0] DA ey % P B X AR AR [22] 48 1, (EJ CT RAR [ BF +.52 i 8 K/
RGO FARTFBER R [23], R A TE B SBRME ST N TR QA F B ARTES H
Fo e T B R A LE JE B . N T R RAAR A A TN 25 B g B PD-LL [RIA NS Il FLIEE A T I R S ik
i B — %) CT SR F TR E . AR, 5T DCE-MRI 5215 2H 2% 51 28 P R R0 A T 7L i i
PE TR PD-LL RILIRE B A EEAH[24] [25], A BTSSR NIGTT RO K& TG « PET/MR 5245 2H 2445
RULE TR 2 0 PD-L1 ik - HA B IFHI%6E[26], PET/ICT 1458 CT A& S IR 4 H2 Wy R B A
97.9% (46/47), 76.6% (36/47) [27], RETEIGIR oA E U B A MERSIT TR, HEBETE. CT
QL S 5F AR /N M e 4 23 PD-L1 2R 3R IA (1 N 3K B 0 AT B CT RS AG 4 2 RN PRARFAIE 5 3 /N 200 i firi
23 PD-L1 25 3R 2 3 AH K[ 28] [29], s A8 A bR A AE T PD-L1 ik /KFJ7 T R 30 R 47« 4K,
4 B U A E AR R AE BRI R JE . BF AR T MRI 2R E 1) dMMR/MSI-H Y53
ke E s PD-1/PD-LL HRHIFEE & AR5 i B A TT 7 AU R, A BRI AN R R R 4y B
e 2B 3 ) AR VR T SRS SR A R AR IR [30] . AW IR, BRI ZEHRRAE A2 45 B e 23 AR Al F
PD-L1 FiIAMEE R . BEEMBAFHEROAWIKNE, SEHS: N TRAESE, W7
Jif[31]. CT #BAEE RN —FpEat TR, (EIRATREBEIRNIRZR I 1T s B & PP A DGR AE . 15 Bhxt
JR REAE A A AT, FRATTRESE TN BB TE B 52 S VR T I R BB L . B T SRALRH: . N TR RE
AR E 2 2] SR PR R R, CT SR i AE AW Ak, s e (e RS W 7 e I 0 DA B i)
SEMMEA AT 7 RIFRE T HTHIRAR[32]« ARFFUIEE — A 2 4b: © JfsEe >, Ho oA s cim ),
SERERETHAM P OMIGIE; @ AWFRCNEIBM T, W REEE—E kR me . 25 BTk, CT #14
AT LU RO TN 45 B i S A 2R PD-LL EE ARIBRAS, TN —MAE R TR, NEEHER
77 R ZANME.
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