Advances in Clinical Medicine IfJREE243 &, 2024, 14(6), 467-478 Hans X3
Published Online June 2024 in Hans. https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1461797

ADARIFIHMGA27E AR BR . LR B P B FRIE
KRB 7

BREE!, R4, MR, AFL, IHE, K A"

HRREWEER, HRWEEkESMEL LR H &
PEAA TR, H SRR, N5 Ak

Wehs HiH: 202445 H17H; FHER: 20244F6 H11H; KA HM: 20244F6H18H

H E

HE: B ADARTFIHMGA27E IR BRFL KR 9% (papillary thyroid carcinoma, PTC)H [RRIAZEAL B I,
FRF GIERIE I KRB . FEE: 12022426 H~20234E3 AL TH R RERBERITFRTIR, &
RSN FR BRI SRR 58 3 O 40 R 55 A SUF R SR A SR PR R R . LR S AL &4 T 5
P 603+ PTCRE LR 2 i 55 4 A ADARIATHMGA2 R A B WL, TR —F SRR XK. 4
#: 1) RT-qPCR. Western-blot} 5% 44k SL50 45 RIFR A7 F R B LRBALA +HADARIFIHMGA2
MREEAERTEFHS, ARERAEFRITFEE N (P <0.05). 2) PTCHADARLAIHMGA2 R ik
BEAEMEEER. BGEHHESY. FEEZRRT1Iank2RE2H0E xR, GREER. BITH
BXBt. 3) Spearmantfi3e3HT7RADARLFIHMGA2ZEPTCH (IR iE E— B IEMA R R(r = 0437, P =
0.015). Z5%: 1) ADARLRIHMGA27EPTCHAHHIRIE 1, R A WREAPTCRAERBHREHRR,

R AT REE SRR EEE RREWE. 2) ADARLRIHMGA27EPTCR A K & Al Be e th R E
HEX&R, BABERAVHERE—PSHRE.

KA
ADAR1, HMGA2, BURERZLSCWRIE, %Z4ALk, WRIFME

Expression and Clinical Significance of
ADAR1 and HMGAZ2 in Papillary Thyroid
Carcinoma

Qingxin Qil, Wenwei Zhang!, Zuorong Qin?!, Zhichao Zhouz?, Xiaojun Wang}, Jie Qiu!*

'Otolaryngology Head and Neck Surgery, The Affiliated Hospital of Qingdao University, Qingdao Shandong
2Otolaryngology Department, Sinopharm North Hospital, Baotou Inner Mongolia

DEAEE

XEG|IH: BUKEE, sk, B, R, FAE, A ADARL I HMGA2 1E HURBRAL o IE (0 635 K IR PR &
SUAHTIL. e R E 253 i, 2024, 14(6): 467-478. DOI: 10.12677/acm.2024.1461797


https://www.hanspub.org/journal/acm
https://doi.org/10.12677/acm.2024.1461797
https://doi.org/10.12677/acm.2024.1461797
https://www.hanspub.org/

IBIREE %%

Received: May 17'h, 2024; accepted: Jun. 11th, 2024; published: Jun. 18‘h, 2024

Abstract

Objective: To investigate the expression changes of ADAR1 and HMGAZ2 in Papillary thyroid carci-
noma, and explore their relationship with clinical features. Methods: Collected cancerous and pa-
ra-cancerous tissues of patients diagnosed with papillary thyroid carcinoma after surgical resec-
tion in Affiliated Hospital of Qingdao University from June 2022 to March 2023 and related clinical
data were collected. Inmunohistochemical methods were used to detect the expression of ADAR1
and HMGAZ2 in 60 pairs of PTC cancer tissues and adjacent tissues, and to analyze the relationship
between them and clinical features. Results: 1) The results of RT-qPCR, Western-blot and immu-
nohistochemistry showed that the expression levels of ADAR1 and HMGA2 in papillary thyroid
carcinoma tissues were significantly higher than those in adjacent tissues, and the differences
between groups were statistically significant (P < 0.05). 2) The increased expression of ADAR1 and
HMGAZ2 in PTC is associated with lymph node metastasis, advanced tumor stage, tumor diameter
larger than 1cm, and multiple lesions or multicentricity. There is no significant association with
patient age or gender. 3) Spearman correlation analysis showed a positive correlation between
ADAR1 and HMGA2 expression in PTC (r = 0.437, P = 0.015). Conclusion: 1) The up-regulated ex-
pression of ADAR1 and HMGAZ2 in PTC tissues indicates that they may be cancer-promoting factors
in the occurrence and development of PTC, and the up-regulated expression predicts higher ma-
lignant degree and poor prognosis. 2) ADAR1 and HMGA2 may have a synergistic relationship in
the occurrence and development of PTC, and the specific mechanism of action needs to be further
studied.
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1. 5|8

FFUIR 8 (thyroid carcinoma, TC) A Sk 3B A 26 f i A IR 22— 20 o5 4 S B IR 1.5% [ 1],
IR R 2R BT, RIHREFER LM, AR LM g TC XL BN 3 £#5[2]. TC &
W WRIR RS 7 A LE 30~50 %5 2 (7], ] B 0] LRI 35N 4F 8 BE B3] BUIR IR AL RS (papillary thyroid
carcinoma, PTC)& & WAL, £915 80%LA L[4], HBMRERAL, WEKEZEE, WERE, 5 F4
TFEEAIL 96%Lh L[5], sy S B BORNEEY, 55 HIURMAahEs, —BRERRE, 5
SEATIE RN 54% [6]. PTC BIRA AN SRR GAR . JE R Fak i 2 H 7 5538t 4% IR B DA O [ 7],
DR VR3S R DR AT DAL A1 20 AR AT BT SRR O 2 v e A R b O Ry S
bR EA BTSSRI, RmTizE, 5T UCERE NG, o —srh i Rk R 1RO
M2y I .

A 5T I IS e A SE S TR T VAR 78 PTC B i 4 23 K i 55 41 23 HF ADARI1 F HMGA?2 R i1A
ATEDL, T SR REFE DG, U — bR R FIRbR EWTE PTC " AE FAMLE S L AE S W, %51
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B R IE T BUE IR 7
2. BN EFE
2.1. ARTIR

g 2022 4F 6 H 2 2023 4F 3 ATET B KM B EEBEAT FUAR MR F R VIR bR A, 8 o 55 H %
60 (e 5542 BEMMREIA S > 0.8 em, PIMRMIEETE 8 JF 4 i FESE T 40 H0) . AIAbRifE: © &t
WESE A HUR IR @ ARFT AR SZ U7 B M S5 NPT @ To N 20l R 40 ™ 50 ik
MAEFEHIHR L @ KEIHHEHMOLTAEE

[F B3 1% 60 4 PTC BF A QIR BERE: Hrb 531k 20 ], 2ot 40 ) 4FE¢ < 55 % 38 fi], >55
%22 4, FHIEERA6 £ 5.18)%; MIBEA < 1.0 cm 32 6, BHAZ >1cm 28 #l; KAEMELSEBLE 25
i, TR 35 6, HURIRIRE 2 HIAICC 28 8 Jit, 2017 FE)HHATIRAR M. 1. 1 #A3E 42 4], TII. IV
W18 Bl BN 44 51, 2k 16 Bl AW AR IR R FAC BT A e, FHIERR T A A E
BE(CHAAMFT: QYFY WZLL28540).

2.2. SEIGHR IR kiR

RNA $#2HUR ] Trizol 16 T Ab s BARAE M HAA R A F s PCROIRANEIG T M & FRAEM B A
FRAA]; BTN ADAR] X HMGA2 £ 7 PRI T Abcam A F]; HlBHRF & & A marker 1T L
AR 25 R IR A F] s PVDF 5 0.45 um. BCA & FIIRFEIRF & M-MLV, 8 5 F§ H & E Thermo
Fisher A#]; FiZH b= @70 & RIPA @M. 10 x TBST. GAPDH W &hifk. & _$Hifll DAB
AR S T R R G R AR A BR A

23. SERAHE

2.3.1. X RT-qPCR #:fl PTC AL R FEEHL R ADART F1 HMGA2 FKik

W B e ST BE B BEIR, Trizol VEIRENAZ RNA, 4G cDNA; SEIRA &I
il 20 uL AR &R, PCR J M FE & 261 FiAE 1 95°C 5 min; 459E 95°C 20's, Bk 50°C 30 s FIFE(H 70°C
30 s, &5t 40 MEAY Y, RIEREXIY RIIZ K CT E, idEE LMEE S TS arbr. 4558
S 27T S H RISE M RIA . L GAPDH AN S, 519551 B b E A2 7 & (L7 1),

Table 1. Gene and corresponding primer sequence

= 1. BEREERSIHF5

Gene Forward primer sequence Reverse primer sequence
ADARI TGTCCCGAGGAAGTGCAAGA AGCAGGAAACTACTGGGGGA
HMGA2 CACTGGAGAAAAACGGCCAA TAAGATTGCCCGGGTGGTCC
GAPDH GGAGCGAGATCCCTCCAAAAT GGCTGTTGTCATACTCTCATG

2.3.2. KM Western Blot #2l PTC fE4HA R EFLHLAF ADARL, HMGA2 EHFRIE

W R VKR HOR B 21 2 50 55 AL 4R 70 40 BB R, NN R (I 2MAE0OEEAT A T 4% s A BCA VLI R
IR B e B R A REAR S B B RS 10%EER LK/ B 5 25 PVDF b, IR I 0k
B 1 h, kiR EFRE A TR T B UMK R P, 4CHEE R RS TBST Bk 3
W, Ve E AN b, =E FEKFE 2h, TBST Mik/E FLLRA, E&.
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2.3.3. %t PTC AR REFEAHTRBEHELAFLEE

KA SPiE: 10% AR /R GARTRE e bR A, A EE g P4 pm JEEOESYI R, 1B Hlk
B 68°CHE ) 20 min; — FHZRIBEIE SR S5 RE VAR It 7K B BRI K i P M S A P s 4k T EAT BB B (b
ARET pH 6.0 FHERZME+): VIA TG T2 0055 TAERE ] 30 min; % INF6RE 5 & RHUA TAEWR
(1:400 #F%), 5 HARPURTE 4S5 &, 4CHFE R, PBS P =K WINPT, JCE 37°CIEEAME 30 min;
4k2E PBS i DI TIREWINR O TRRRFFREL: Bk, T, HHERRE R, sEsRIR
£HE1E.

ADAR1. HMGA2 %ALY F ERIA T A% . B 2 A E SRR T s, o
SRR PSR g A 0L, 15 HOIR IR AL SR S S5 AR X 38, SRS TE m 5B T BEALIEHL 5 A
PRES, 25 SR HNEHE TRS VP ARiE(8]: BRI YLt e RIBH R4 B 20 R IR ML . Fe 4l Y s it oy &
AAGAAIL 0 4 R EID 1 40 RGN 2 70 BRI A0 3 40 RBP4 E 70 200 <5%id 0 47
5%~25%10, 1 435 26%~50%1C 2 775 51%~75%1c 3 43 >75%1c 4 45, FIRPRIUR IR > 1 455K RA .

2.4. TR

1) ok Fm A 5% 55411 ADARL. HMGA?2 BAPHERAENL; 2) id5% PTC 41&3% ADARL. HMGA2
PHVERIAGE R, FRAEEBEMERN. . MR IR . KRB W EE S IG R RE
AEHEAT 537 o
2.5. it

KHI SPSS 26.0 ZEit- B AT SL50 B BT AT AL B, A IES AT ETRILL “x£s” Fon, 4
FLACR A ¢ W56, B R LR A K056, P <0.05 INAZEREA S5 X %} ADARI 1 HMGA2
AR R AETE A S MK A Spearman 38T, 1856 7K#E o = 0.05.

3. &R
3.1. RT-qPCR #&ll) ADAR1 1 HMGA2 BY45R

60 SHHZREA M S26 1, ADAR] Al HMGA2 7€ PTC ZHZF mRNA 35 & 5 2 1 T AT N (1988 55 41
2, ZRBEAGFFEXE 2. Bl ). #F—P%:H] ROC MiZeieiE seie g R wEmitt, ROC HIZs:
ADARI 7E PTC HZ{H mRNA F£iLE AUC =0.587; HMGA2: AUC =0.935 (L5 2). ROC HhZR (323
TAEHFIERIZE, receiver operating characteristic curve), ROC HiZE N F{E AUC (area under curve)HU{H
IEHAE 0.5 Al 1 2 i, 78 AUC > 0.5 FIT5HL T, AUC LT 1, RRIZIS B A R

3.2. Western Blot #4558
iR ERnk 3), ADARL Al HMGA?2 7 PTC K EEm TS AL, R - HDmAL P &R
RGBSR I AR 2R BA S EE (P < 0.05).

Table 2. Expression of ADAR1 and HMGA?2 in PTC cancer tissue and para-cancer tissue (X +s)
# 2. ADAR1 #1 HMGA?2 7£ PTC AL MRS EHELNFHFRIE(XLs)

Gene Cancer tissue Para-cancer tissue t y
ADARI1 2.21+0.38 1.03+0.14 4.299 0.002
HMGA2 3.37+0.41 1.28 £0.52 9.050 <0.05
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Figure 1. The relative expression of ADAR1 and HMGA?2 in PTC cancer tissue and paracancerous tissue
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Figure 2. ROC curve of ADAR1 and HMGAZ2 expression in PTC
2. ADARI #1 HMGA2 £ PTC FFRIEE N ROC #hLk
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Figure 3. The expression difference of ADAR1 and HMGA?2 in PTC cancer tissue and paracancerous tissue
3. BEERFEFEE ADAR] F1 HMGA2 HIRIAER
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33. REHEANSFERELER

3.3.1. ADAR1 1 HMGA2 FTiA1ER

ADARI FHPERIEFEZEM FAMRZ T, dbss RER: fEARFRIRALSHIERELE 4:
AJESEHS, BIEAHL), BHTERIER. FIRAN 65.0% (39/60), JE55414 30.0% (18/60), PLLAIZEF4A
it P (P <0.05); HMGA2 & TAuzh (LA 5. ARss 2l B L), MMREER. T
HoH 66.7% (40/60), JE534H°N 40.0% (24/60), PIHIMGETHZ 386 SRt % E (P < 0.05), W% 3.
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Figure 4. The expression of ADARI in different thyr01d tissues (SP x 400)
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Figure 5. The expression of HMGA?2 in different thyroid tissues (SP x 400)
5. HMGA?2 7 R 4H 572 55 tH P Y FIAEZE 5(SP x 400)

Table 3. The different expression of ADAR1 and HMGA2 in PTC group and normal group
3. BB S5RESHET ADAR] M HMGA2 RIXER

ADARI1 HMGA2
Groups n
Positive Negative Positive Negative
Papillary thyroid cancer 60 39 21 40 20
Para-carcinoma tissues 60 18 42 24 36
Pa - 14.737 8.571
P - <0.001 0.003
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3.3.2. ADAR1, HMGA2 HIFIES PTC s FBEFFHER X H

MR SLIG R, HORIRFL R B #  ADARI B3Rk 5 B E IR KNP = 0.002). GRS P =
0.011). HHMELEELREP = 0.040) LIt (P = 0.028)FEF M, HERP =0.129). 5P =0.251)
ToRHE: HMGA?2 5 B RIEHY = [FFE 5 S8 M /NP = 0.003). G IR H(P = 0.003). A k45
(P=0.010) IR IENE(P =0.007)F 5%, SHEREP=0.185). AP =0.846)LHHEIFRARNE 4. % 5).

Table 4. Correlation between ADAR1 and clinical features of PTC
5 4. ADAR] EARERIXS PTC B&HIGRIFIE < (8 < Bk

ADARI1
Index n
Positive case  Positive rate (%) Pa P
Gender
Male 20 11 55.00
1.319 0.251
Female 40 28 70.00
Age (years)
<55 38 22 57.89
2.300 0.129
>55 22 17 77.27
Lymphatic metastasis
Yes 25 20 80.00
4.239 0.040
No 35 19 54.29
Clinical stages
I 11 42 23 54.76
6.450 0.011
IIL, IV 18 16 88.89
Diameter of tumor (cm)
<1.0 32 15 46.88
9.902 0.002
>1.0 28 24 85.71
Number of lesions
1 44 25 56.82
4.855 0.028
>1 16 14 87.50
Table 5. Correlation between HMGA?2 and clinical features of PTC
% 5. HMGA2 EARERIXS PTC BHIGRIFIE B X Bk
HMGA2
Index n
Positive case  Positive rate (%) ba P
Gender
Male 20 13 65.00
0.038 0.846
Female 40 27 67.50
Age (years)
<55 38 23 60.53
1.758 0.185
>55 22 17 77.27
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=3
Lymphatic metastasis
Yes 25 22 88.00
6.652 0.010
No 35 18 51.43
Clinical stages
LI 42 23 54.76
8.929 0.003
111, IV 18 17 94.44
Diameter of tumor (cm)
<1.0 32 16 50.00
8.571 0.003
>1.0 28 24 85.71
Number of lesions
1 44 25 56.82
7.202 0.007
>1 16 15 93.75

3.3.3. ADAR1, HMGA2 ZEBRRBRIL LR FE hRIARFE X4

1E 60 B IR AR AL SR 3% 7R, KA Spearman #£704T ADARI Al HMGA2 FRikIAHME, BRH
FHAE PTC HIRIEE— LMK, EZFEAHESIMEE (= 0437, P =0.015) (A& 6. [ 6), &Y
ADARI il HMGA2 AECEAERN PTC 2 W7 K TS K15 T hr &4

Table 6. The relationship between ADAR1 and HMGA2 expression in PTC
F 6. PTC B0 ADAR1 Fl HMGA2 FRikHIHE % 14

HMGA2
ADARI1 Total r P
Negative Positive
Negative 11 10 21
Positive 9 30 39 0.437 0.015
Total 20 40 60
r=0.437
300

~ p=0.015
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Figure 6. Correlation analysis showed that ADAR1 and HMGA2
expression were positively correlated

B 6. HHEMSHTR ADAR] 1 HMGA2 RixFE E—EFHE%
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4. #ig

FORBRFL SRR 1 R i e BRI K e ds, Ol AT H 860, BAKZ I REE, ok
T 5 BT, (A R AR Ik R S e I R IRAMERAR, 350 T PTC B ARG 5 R R K FEARAEAEZE[9].
R AR AR R RIS PTC AH I 1 73 T2 Wi bs ) S AN R AR E 8] (AR D PEATY A TN B2, A B T Aih
PTC i#kf&. ## R RMNAK, AT RIHEW Jiayr, Xk PTC WG 20 E 2,

RNA F5 514 IR it Z ¥ (adenosine deaminases acting on RNA, ADAR)filf§ ADAR1. ADAR2 U}
ADAR3 =FpE 1, Horb LGS M = FE RS 1) ADARL RIEHONIIE, FLAMEE 2~3 MR XU RNA
SES IR (dsSRBD)AI 1 MR LI IO i S BB 25 /938 . ADARI1 VE N —FhEE 3L RNA Zwiifl, fEA2iiz%
ik H BRI EHIRRIE, T 456 dsRNA FEAE A0 H o i IR IR RS B A8 5y 1k 5 W4 (A-to-1 RNA g% [10].
WK ADARL /31 RNA G F4E5 2 Mol om0 & A2 R DRSS, ] KAETE AZINT (PUEE
FIHIF) 1) mRNA B, SEOLE 367 Ak ik E 2 8% 2 H 2 R(S-G) e, s A m
Ihag, MIMSFEOHE. S8R, dERENRA, FErEn@amErigmE. =268 [11][12]; Dou A
W& ADARI L0 mTOR/p70S6K/S6 #2014 (15 5 il E ke (e dh AR A 40 M 3 G AT R , 75 B
MR AR R e, (et B E[13]; B4t TRERFFLRIE ADARL W] Ji5& % B (focal
adhesion kinase, FAK) mRNA [Ffa e, JE gkl e 0 & 2 OB 14]. ADARI (=3R0K M 5
BRIR ) A-to-1 S I G 0] 2 AR A AR AN R RN EAE 5 BRI, TIN5 2 %15 57 5818, 25 2| 5.
I BRI TR R, W JAK-STAT 15 5 i@ Al BCR-ABL1 FRAFIF I TP RS 5k 15].
Ik4h, ADARI o Al#ddE RNA e 77 OKHEIER, Winlidid dsRBDs 2 588 H i - & E i /] 1)
FEAER, MIfi B RS 2 P RN, R G FORATIPER, A BhT IR 40 Bk o o K S s
WU, AT BT g 4 i e 5 77, 345 1 o 4 1R 28 . R aEJ[16].

LR R A2 (high mobility group protein A2, HMGA2) & —FhAE4H & A 453k B+, 2T A
RKYL AR 12q13-15 A7 5, & AT 5558, 7T 5 DNA b AT 551 & £ X AR 454, AT e 38 e (5 45 449,
B AR AR BN R SE R (R F5 35 [17]. HMGA2 J& il 5 HAh 5 S R 7 BB A DGR (1 B4 & R AEAE
H, MITRENE i B, DNA B E . bR - IR FALEMT) RN E TS A Thie, RAS
SO MR 1 R AR (18], W FUIESE P E S igs B2 WA YT « PR TS 2 A A7 BURPE IV E 2
TR EYIBE S . HMGA2 AL I %5 40 A 301 1 4% K DNA 304518 S AL 5200 b sg 40 B pRise s 5, thAhie
A EE TR T R A e e 4 e 8 R REN LA I R B, R — DRI R . HMGA2 1 2 Fi i
rhIk B, W, AU AT OR S S, AT MIBE R RIS . /N TR RNA (siRNA)ER
o T FA SR BE ) HMGA?2 7T DA ] g 11 5 Jie 3 B8 RS 24 4, 36 B HMGA2 & — MBIV T A5 19],
HRE K5 IR it AR DG, R VP A8 3 (0 T 1 0

Sun ZFWF K I HMGA?2 v]id@id B TWISTI @it M #r A M, b nl@idig it (edt EMT A
KK Snail Fl f-catenin [FIFRIE, WG B Imgn i i A KB AR 2268 0, HmRIA KPR B3 il
JEAEZE[20]. LI 21 SR, o @& A0 miR-195 W # [ R i HMGA2 3:40#] mTOR/p70s6k 125
W, BRI E R AR A K IHE ST, S EEEHEN EMT % V)M, Zhao 2522181 4
Mt 373 B 9873 51 1) RNA-seq i, KIL HMGA2 fETE 3Rk, H5 MR s R/ w5 A
BATFEZE DS, i miRNA-26a S8 [0 HMGA2 ik Al AR IR 40 i i AR 28 68 1, B2 FAA%
JF 98 B AT . Ou 523 1 0 R B S5 A 93 T 383 miRNAs #8171 Rl HMGA2 KI&, #i% Wnt/f-catenin
{5510 M 5| 2 HepG2 40 T2, FHIEMR AN A K AR 28, HMGA2 S57HM R SR 1k Ak e % 4)
e, VENFERIAEER T, nlEE S MAPK/ERK. TGF-f/Smad. PI3K/AKT/mTOR. miRNAs/HMGA2
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Fl Wnt/B-catenin %55 5l #E, 7HibS 54 DNA BEHLH]. TN EREH 40 &2t EMT ¥4k, S
SRR (S A 24T 241 BEAMIF FUIESE HMGA2 7EFLIRIE[ 18] B 50 [25]- Ml A [26] BEita27]
N IV 22 e B T 2 v 6 8 13 197 (acute myeloid leukemia, AML) [28]. 3% i iR IR [29] 7 5 S B [ R FE
MmERIs, B E RS2 K 5 BT HE T

DUE R B U4 RIIUESE ADAR] Fl HMGA2 5Z MM kKA KEFTIMSS, A 37 HUR
JiyE v BRI S SCER IR TE D, BARI DR sg e RALRIIANE 5, A SR S AT 1 O AR L
76 PTC A rh HZRIEAE I S AR S « A 70 R BAE PTC 4141 ADAR1 Fl HMGA?2 3R IE & T 5741
LHHRHEERIES BEMR A TNM GRS LR LR N, SER . A
TR KRR, KW FIRPRE T REAE PTC KA KRS TR R IEH: EAMELEHE . K
I LA SN R o B o R I R AR A SR W R IR T e LA R A A . B R AR 2R AR D), mRiA
TR S R E AN RIS o« ASHIE T 45 R U SCHRHRIE 1) 38 (R a3k e ARk R ) &5 R —

ADARI1 FIl HMGA2 7EM8 s #n] DLSE ) 5852 miRNAs T, M2 32 e (112 28
F[30] [31]. Z PRI (0520 SR M EE T 1 miRNAs FIZIA, 8 #0435 A a5 Sl ik &
AR o A FE[20]3 BH L3 ] DAk e St A (0 26 i S e ¥, AR ELAAR W R4 FATL A 19 A T 40 1 B o
A 2B Spearman AV HTE ] ADAR] M1 HMGA2 1E PTC HZ (B R AEE —E et H 2 1E
IR, BURE W& RBEER AT /E N PTC FWEW . Y7 AVTAS U5 6 3 464 .

AICHRAPI L, MARN R, AT SLR A iR 2 [P FAFAE — € (i
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