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i  E:. 4445 % 9 8 (zinctransporter 8, ZnT8) & | A kmuy T 21E LR, AT ZnT8 FiiF
KA F RN XA ETH THEw | AR, MX TG EKRERRET. B, BA
EAEBMAFL T BERBAEMNKANE, OFTEASRELER ZNT8 Y EHA PR A, AKX —X
BT ERME D, KR I A ABRBMERATRET ZnNT8 W EAREHT. AL, &7
ZnT8 th 3 H B H X, A H Cst 24k &E (C). Csh 124k (C-C) vAK N s#fe C 34 % BRIK
8 (N-C), FMemBBMEA%s LR EOHRITT EMA KX S4A, e, @ik ELISA
x4 G AT T FRPEMR, A 1342 1 AU R % m A i & 16 {5t B &R & d i e A I C.
N-C. C-C&& LA et d &, 5% 53.8% (7/13). 61.5% (8/13) % 53.8% (7/13); 3 £H494%
¥4 100% (16/16); N-C &ZéaaxtHtb 2/ N&am 3, H A& P3. P4, P8 FAMAF K Lo mfa
#35 90%A £, RIAELA F4Fe o FRARRAN L. RE, HIR N-C &Gt —F 6y o iF A A
K, A MK R A ROC ¥y & BATHR MR 1AM, £ REAY, HSitueArinRm, K7
EHBMAAR AR, HRABAFRS. G LTI, AFRATERBEBRERLL 6 ZnTSN-C $
BAREQHBAVEA | RABZ BRSNS B R F) I & 04 B = %R RH.

X84i7: AF %I, ELISA ; & #E&kwm; ZnT8
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Abstract: Zinc transporter 8 (ZnT8) is an important candidate antigen for type 1 diabetes. The
autoantibody detection kit based on ZnT8 can be used to help diagnose type [ diabetes, and the related
products have been launched in Europe and the United States. Since the recombinant production system
of active ZnT8 has not been established in China, this key raw material is heavily dependent on imports.
We used Saccharomyces cerevisiae to carry out the recombinant expression of ZnT8. First, multiple
antigenic forms of ZnT8 were designed as C-terminal haploid (C), C-terminal diploid (C-C), and
N-terminal and C-terminal concatemers (N-C). The proteins were expressed, purified and tested for
antigenicity by bridging-type ELISA. The serum of 13 patients with type [ diabetes and the serum of
16 healthy volunteers were detected. C, N-C, and C-C proteins had similar detection rates, which were
53.8% (7/13), 61.5% (8/13) and 53.8% (7/13). The specificity of the three groups was 100% (16/16).
The detection value on positive samples P3, P4, and P8 increased by more than 90%, indicating better
serum antibody recognition ability. Finally, N-C protein was selected for further serum sample testing,
and the test results were characterized by receiver operating characteristic (ROC) curve for sensitivity
and specificity. Compared with imported gold standard antigen, the sensitivity was 76.9% (10/13) and
the specificity was 87.5% (14/16). There was no significant difference in the sensitivity of the method,
but the specificity needed to be improved. In conclusion, the ZnT8 N-terminal and C-terminal
concatemer protein developed based on S cerevisiae expression system is expected to be a key
alternative raw material in the development of in vitro diagnostic reagents for type [ diabetes.

Keywor ds. autoimmunity; ELISA; TIDM; ZnT8

HETHEA ZnT8 [ U4 11 il 15k H 452 1% Bhf ik
(enzyme linked immunosorbent assay, ELISA)
R &, rTH TR B2 1 BRI . %
17T & A0 O o JRURE O B R PR R A

[ BUBEJRA (type 1 diabetes mellitus,
TIDM) J&—Fl [ B e Pk, e & 1l oo 0z
Rt 5, MR AEE XTI B4R AY
ZRPUIAR, S BUBE S 20 D) e 52 408 5 R 5

AR FE T ROBE IR AL P B2 %
e E%ia 5 8 (zinc transporter 8, ZnT8) N
TIDM Y H B3Rk E 119, 60%-80%HHr
% TIDM HH& S ZnT8 H B HEhilk (ZnT8
autoantibody, ZnT8A) BHTE, 4% B &
ZnT8A BHIER, 2014 4F 3¢ £ 5 25 48 HL s it

& : 010-64807509

ZnT8#EH.

ZnT8 KM 369 MR, H 61
P R P Bk LA B R R R AR v XS 2 A, B
FEAMARRE B A R AM T ZnT8 B ik —
XS LG, I RBE2RKEARN
PRIXE . Wan 55 1] I L 2l 9 40 il HEK 293 2%k
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HEAT T35 50-369 i Z F R Kk, FEM i E
FIRERT S ZnT8 ILWEE . T . W Ikl
ZnT8 I MR EE A A4, JF 0 I T4 B 1k 4
WS H (plasmonic gold chip) &, At ik
FEERAFAE AR A R A IR, R S
AR o

YRR MR, ZnT8 & A B AL
FEMAE N S (B 1-74 (P& ILRR) A1 C i
(5 268-369 v ZHLMR), (W h /A7 16 25 i X
a7 T 40 T R s ) BRI, e, AR
TF 5% 5 2 22 A I 5 R DXORTZE 2 IR AR N o AT
C i X IR A 2 e 5ok}, HEdiiE, ZnT8 F2H)
FRA N 3. Coi . N-C Bl A& & C-C A%
Ao N 3T RAFE R AT B P DA i A 5k
C e E KT i bl v ek sk 78 HEK 293

H1A®, N-C Al RLFE K F 7 v A T 0 T
A, C-C Ay LATER AT 1 sl B sl 4 ™

] Rk DA R T AR AL Sh B A O s
Ak, 7E ZnT8 J5 100 fii 2 e, %5 325 ik
FETR 1Y XU 250 JE IR (rs13266634) HA R[] X
PRTFIRZ A (single nucleotide polymorphism,
SNP), 3 Fhae AR 5S 325 v & 3L MR 43l A K
R R R GRER A, |
SNP 251 ZnT8 HiA SR A4S U
REMRE AT T ZM2a, (Al LRRIER
SRTE Y ZnT8 BUJR R FASBEA UK H v
Pk, Joiki RS WG A R

TR TP B3 T 3R 35 AR KA A o PO g
RAF A= L HA YT e ) R 5 2 B R 5 B M 1Y)
FARAY, SR AR,
W RET 5 TR AR HAR AR, ) THRUBK
R, TS R P TR R o) ) 7 A T
TN RFTEPUIR . PR R S AL Tl R ik v I b 2R
A TR R TP NI R T sl B
TREAB PR, W TR T O PR i 2
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1% A PR W R B AH OC 7> 1 (ICAB12) TR e b
YRD-15 i3 35, Bauer 25 il 1T 5405
TRIEAH IR FE AN (PCNA) FIRIERH, H
fEbET NCYC239 AU IA 1 iz Kk H g i 1) 2R
PO HERAT, ZnT8 1 K A BB B A b b A7
HRIR, WK T 243 (0 P R e B = ek
ZnT8 HAHE .

ARWFFEAEBRIG f B h S T ZnT8 HEAK
2k . alifbii e YU R ik,
Ja SARIME WA & I & 4T T R AR,

1 #R5F%

11 BE#HRERE

fb A2 25 AR Fast T4 A [ B 5T b8 e 8
AR BRAR ; ERIEEERE INVSCL, #ifk
pY ES2 AR 5255 % AR AF

BRI EERE INVSCL & — M A R 8 KA
WAG R B AR, R MATa his34l leu2
trp1-289 ura3-52/MATa his341 leu2 trpl-289
ura3-52, #£HI4 Leu . His. Ura . Trp, B
B pRmERE | SRR . AR SC Hehil 1% 37 3
oA . HHIERRY pY ES2 #lie—Fhmds
DL PR B 2 Gk A, AT AR 40k By
URA3 BE K38 o) JR W5 E i 72 A 7E INV Sel Hriii ik
AT, BN LIS S EAHE AR,
AL GALL T, CYCL 4 1T . URA3
F | ZrRE R A BRI,
12 FERFIRAR

Jo4 vi ki) & (ClonExpress Ultra One
Step Cloning Kit) W4 [R5 5% i MEHE A Wkl £
B0y A BR A ] 5 Bradford & 4 5 &R 7 & e
AV HUERZE 5 TMB IR R A AR AE AR
(=) AIRAW; BEbstlk (Thermo Scientific™
MaxiSorp™) I [ FE Bk K /RBHE: (hE) A
R 25 s i DRk Y v ) [ L il Ak i A=
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WL 2GR AT BR AN F) 5 ZnT8 Hiikiy [ 3 e B4R
E2RHY: (1) AFRZAH; Ni-TED Purose 6
Fast Flow W H 5 2% T 4l 2 YR A BR A F
DEAE Bestarose Fast Flow Iy [ f#i#% ke (1-7)
P ARGBRAE; = EBYE A RS F s
Wi (10-180 kDa) % GoldBand 5 000 DNA
marker I [ BEAEYRHE (L) R A BR
INFE]; YNB B 325806 H Invitrogen A &) (SC M
SC-U K72 3 (1 HARREL 752 UL Invitrogen 1)
1.3 MiE#m

JIT A I B i 24 T A W B R A R
YNEIE7 15
1.4 EBEHETFHIWE

1E https://www.uniprot.org/ 3k 285 A
JH ZnT8 FE 1K ¥4 (Entry ID: Q8IWM4),
22 HH A 4 BT 3 A 0 R A BR S w AR B 3R Gk
T 2 TR TR 0 A7 2 0 A AR IR S R R Y
AP, BiERITT 38 ZnT8 HrliIE K,
Ay EL ZnT8 45 268-369 & K44 M C,
B 1-74 FILPR L5 268-369 & IR (325ArQ)
H AR 240 N-C, 55 268-369 z AR (5
325 iz B MK 2 R) M5 268-369 Z LR
(5 325 (gL N = iR) 1R AT 44 K
C-C, # 6xHis fpZiishnT 3 MhtliE Xy C
vig, Hoi N-C. C-C it 1 Al i% 4 Bk
H RoseTTAFold il & 11 2544 J5 e B A 45
HATME, FHSIW FN. RNMFC. RC

x1 FARFAABMSIY
Table1l Primersused in this study

(D ¥ N, CHERITIMNY I, I N,
C [y ¥ id H & PCR 4%, FF|FJo4% w ik
R & LR pYES2 Fik R IR M) 2 sa b b
2K R YL E Fast TL RS2 54008,
TR LA R hOERE, i HE Rk
FRFRHER L, PRI AR L BR SREEAT PCR
B UEIE I, ORI 1 A A T AR AR O 4R U
W, o JE R TR FL R AR R RE INVSCL Az
A, Uk SC-U A, KA SC-U 55373 AR IR
mEnE, KA pYES2 ORI H 4 1 A RE AR I
FIPERK, W& SC-U EmkE, Mgk
KA T A S A HA TR, 5 PRBCEii
B B A AR ORI L 0 R I Y R R
PRF, RS PRI B R R TR R
15 F|HEFRES54AK

HF RIS T B2 IR TRARAE SC-U ~FAR 414k
ik, T 28 CHiFFMEERIFE 2-3 d, #kit
3-5 /N EATE [ HE RN 2 50 mL SC-U A ks 37 4k
28 "C. 200 r/min #5F23%, IK H % 2%35F &
AT & 2% K30 300 mL SC-U ik % 55
Ferf, 28 °C. 200 r/min %35 26 hif S35k,
Gl 4 'C. 12 000xg &> 3 min WK A,
AR 5 4 R BO%UK FE R 4T e e 50 SRR e
Wi 124 100 MPa, B%# 2 min, 15 2 min,
AT 3EI . EBEREMLL 4 °C . 12 000%g 5
L 20 min 5325 B3 K& UivE, LI 0.45 um
R R A R Al A

Primer name Primer sequences (5'—3') Size (bp)
F N ATGGAATTCCTGGAGCGTACGTACTTAG 28
R_N CAACTTCCACTTTGCATAGGCTGA 24
F C AAGGACTTCTCTATCTTGTTGATGG 25
R_C ATCACATGGGTCTTCACAGAACAAAC 26
FV GTAATACGACTCACTATAGG 20
RV GTGAATGTAAGCGTGACATAAC 22

& : 010-64807509
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B RH NIi-TED /v JlikfT H & AwI5
k. ¥ A MZh# (50 mmol/L Tris-HCI,
300 mmol/L NaCl, pH 7.4) L) 200 cm/h i3 F
v, LA 100 em/h LRE, AR SERE IS FH G
FLE il (N-C. C-C. C B A4 % 20,
50,10 mmol/L BKIEfY A FHZZ i) LA 200 cmi/h
TR 4R 5, Bl 5 200 mmol /L BRI )
A W LA 200 cmvh R EEE H 9 A, il
LEVENLE S , i B AHZZ il (50 mmol/L Tris-
HCI, 300 mmol/L NaCl, 500 mmol/L Bfmk,
pH 7.4) L1 200 cm/h Jii i i s i . 45204l
FERE S BURE RS T SDS-PAGE, 7% il =2 ik Y
AR SR A AL U

B AR AT W FE 5 5 R H DEAE A i
t—BR2. ¥ C HZE M (50 mmol/L Tris-
HCl, pH 8.0) Ll 200 cnv/h i S4B, L
100 c/h EAF, B AR SE R S 0l R A 92 vh il
(N-C. C-C. C my¥kZisr»|h+% 50. 100,
200 mmol/L NaCl 1) C #HZ& nhif) LA 200 cmi/h i
PRI ARET, S BEZ2 v (N-C. C-C.
C Ve ) A2 100, 200, 300 mmol/L NaCl
i) C HHZEriK) LA 200 evh PR H 9 E H
WAE Ve IS, (D MZE il (50 mmol/L
TrissHCI, 1 M NaCl, pH 8.0) Lk 200 crvh ¥ i it
VEA T #45 AL alifb A R AT SDS-PAGE L
vk, 75 E 58 i e o A I e L Al Ab R
1.6 ZBEZ|HIEMEITEN

ARSI PR 74 1 ELISAVSIE T3 G 1
M. ELISA LT : (1) k. Hapfhal
LRI R EAMBEER 2 pg/mL, EFLMA
100 pL, =iR#EEMCLY 2 h, 7 L, H PBST
Vet 5k, FHK 5min, (2) EHHA: FFLINA 5%
BSA(I T PBST) 200 puL, FiE#E 2h, 3 1
W, F PBST MEUHR 59K, BHK 5 min, (3) W7
AU BLLIMAIME 25pL, 4 CHERT T

http://journals.im.ac.cn/cjbcn

W, F 13, FH PBST ¥t 5K, AKX 5min,
(4) HFbRCHR . BALMA ALY E R id bR
100 pL (2 pg/mL #iFET 5% BSA), 4 CHfElbs
H 2h, FF LW PBST ¥tk 5k, AR 5min,
(5) H AR EME: AL ARER FEME
-HRP 100 pL(1 : 500 #i # T 5% BSA), 2k
Y E 20 min, 3F B, H PBST Witk 51K,
FX 5min, (6) . &FLMA TMB 100 L,
¥ H 20 min, f&)5&fLIIA 100 uL 2 mol/L 4
BRZ SN, T 450 nm I KA 4

2 HREQM

21 BERAEEREERIT

PR R IAA C-C & N-C &3 1 P 2 4
BBk, AR EEEE (GGGS)s (L1) KNI
W5k PKPSTPPGSSGGGS (L2), i Fh kit i
BT C-C ZIh], $#£2 % RoseTTAFold I ikf74%
R, A3 AR 1A L 1B, PRSI ] {5 4y
2 071, 0.67, WK LF, Wi
T PIBE C Im g A ER 5 IR G T A A5 AL,
L1 JE 4200 B 91 () S5 R AR O B 1, A5 & 28k
BeREE R T, BSOS APURPUASEL,
(/G ik S IS UEE /2yl W 1 = N A S LS U 2
F N-C 2 u], $23 % RoseTTAFold 474544 15
W, SRR 1C, 1D, PR R (E EEHS N
0.58, M#E&fk &, WifpEE bW C
Ui 25 R RS R LR P SN SRR L, T L1 SE R
N s 2 AIEHER, L2 A N S LR E Y
ghty, 2% Daniels HFEHI AR, N I
73 DNEIEBR AR IFEEAN B A B ER o-1E S
i, (R EZRTTITN, FRlJETE 28GIn I
63Gly Z [H] Y DX I, 33X AT fig 2 A5E AU A AR AT 45 B2 AR
MR A, T AlphaFold il 4K (35 1-369 fif
RILR) S5 BREE 62-74 A KRR A iE
JiE ELA {5 90>pLDDT>70, it T H1A] SE4%



Ri$E S4EEN s ERERSYNEATERERBEESF 3349

PEFR L1 iR 50, RIVEEIESE 74 1 & 55 I A U
SRR TN SSRGS A RIS
22 EUHFETE

SHEHT C. N-C, C-C KIHATHH %
Z5|% F V., RV (3 1) PCR KI5, HikE
7853 IAE 370 bp. 590 bp. 660 bp At A 1 &4
(#l 2), H5HARN—5, Sty 58T
Sta—,

1 TEEERENERSEHTNIRE

Figure 1 Structure prediction of C-C and N-C with
two linkers. Structure prediction of C-C with L1(A),
L2(B) and N-C with L1(C), L2(D) by RoseTTAFold.
NTD startsin purple, CTD endsin red.

bp M 1 2 3

750
500

250

2 BHBEHFC. N-C. C-CH%EH PCR IiF
Figure 2 PCR validation of recombinant colonies
with constructs. M: marker; 1: C; 2: N-C; 3: C-C.
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23 EHHEERRIERAK

Western blotting #4551, SH R
TR A2 A1MEAE S S, 3 MEAMTE
FS K/ NME AR M5 (B 3), SDS-PAGE
B, HWEN C FEAAE TR Ligd, K
/IR 10kDa ety , Bk g alifh, A& As 5
FAHAL R C (K] 4A); [FIREHL, 7S£
HAHEH C-CJa, M LiET 35 kDalffiif
— BB, alifl )5 &S B AR AR C-C
(% 4B), X 5HiE K/ 24 kDa Ml 225K,
A R SE DR Ay TG 1 R A 1) A S A A M 5 | ke
Hor AR, MEH C AL TR B
K, XAfEEH T C-C H C 2 H my ikt vl
IR IG5 H g, Hh 3 D& Ry &5

1 2 12 1 2
kDa
35— ——
25 — D —
10— i+

3 Western blotting 3 iF & B &R i
Figure 3 Western blotting analysis. 1, 2: the
pellets and the supernatants after expression.

>
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ve)
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o

N-C
M12M 3

o
=
(%)
o
=
=
w

i
-

4 SDS-PAGE il & B ik R 4 (L R
Figure4 SDS-PAGE analysis. (A) C. (B) C-C. (C)
N-C. M: protein marker; 1. before expression; 2:
after expression; 3: after purification.
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Al RERCE AL B, B U O-FiEE; [RF:
i, ZPFE RS, EAHEA N-CHE 25kDa
MhmA —A R &, HEERET LEd, 46
b5 B 245 2 FRAR 4l B2 25 11 N-C (8] 4C),
24 EFEEHFEERMEFRMEIFM

Ry O BT R e AE R Rk E L,
ELISA il 3 Fhe [t iy I v s v o B 13 47
[ BURE P A ML VE R BHME S (P), HX 16 fi7
B B A TS VR BRI (N), 3 Fh a1
C. N-C. C-C 1) ELISA Z5%- R (K 5), 164
YRR s I e (B VA W e 22 5, 13 S BHEAE
ARG R (DL 2 A B MR A AR
cut-off {5) 43414 53.8% (7/13). 61.5% (8/13).
53.8% (7/13), 3 A FF51E4h 100% (16/16).
HAR 3T I B A AR 13, B N-CEAM
X HA 2 AN A FEREAR P3, P4, P8 IINR(E A

127

Absorbance (450 nm)

W25, ol T 105.7% . 100.4%,
163.8%. 194.7%% 93.7%. 96.0%. K, HesE
K N-C #47 — 2k .

W N-C A w5 il bn Al , 6 BE i B IMLTE , ELISA
S5 BN, ODaso 8 Fifi 25 I 1% 7 B A AL 1 A2 Ak 2
LPEXR (y=1.169 5x°%°3 Rz = 0.995) (& 6).
Fmi(EfE ROC Hhgk, & FmMl AUC Ny
0.851 (& 7B), AUC i 1, £WHiZ LK
Wi E R, MR R R AR5 (0.644) Ab
XoF 1o ) 1 (B4R A2 W 0 S o B e A A
BeEF cut-off {E-A 0.142 (K 7 A), KRRl
76.9% (n=13), }F 5514~ 87.5% (n=16), XJ FL“ 4>
FRr”RSR /A F] Y Fast Zinc Transporter 8 (ZnT8)
Autoantibody ELISA Kit #8114 & 72% (n=50),
FESEMEN 97% (n=90), A 5256 1A I J7 v 7
B TR S, FERMEATHRE

0 ®
Q\ Q’L QA‘J Qb‘ 'Q‘} Qb {\ Q°o QQ Q\’Q Q\\Q\q“z\% ‘;\ \{L %'5 ‘éb‘ 'V\b ‘éb ‘{\ é% \\0) é\’%\’\%\%\%\b‘%\%\b

Test serum

¥C =N-C zC-C

5 ELISAMEAHRFEEM

Figure 5 ELISA for detecting the immunogenicity of recombinant proteins. Thirteen positive serum for
T1DM and 16 healthy human serum were tested for antigen C, N-C and C-C by ELISA. P: positive sera; N:

negative sera.

http://journals.im.ac.cn/cjbcn
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[T R

y=1, 169 5x0-6663
R*=0.995

Absorbance (450 nm)

S o o o
N = O

[w)

02 04 06 08 10 12
Dilution of sample

El 6 IMiEHRESMNERFRERZ

Figure 6 Standard curve of diluted serum and
detected value. Bridging-type ELISA was
performed with diluted serum. The fitting curve and
equation were showed.

A2
= 1.0
=]
2 08
N
8 0.6
g
5 04
L
< 02
N ana .
T1DM serum Healthy serum
B
ROC curve
1.0 T
0.8 Pl_l—l—l
x 0.6
& o4l AUC=0.851
021
0 1 1 1 1 1
0.2 0.4 0.6 0.8 1.0
FPR

7 ROC BhiiFMELHLER N-C R 757%
Figure 7 The evaluation for detecting recombinant
protein N-C antigenicity with ROC curve method.
(A) ELISA for detecting the immunogenicity of
recombinant protein N-C with cut-off value
determined by ROC curve. (B) ROC analysis of
ELISA. AUC was included.

& : 010-64807509

3 it

ZnT8 J& T AU /R i F B L YL, FE T
ZnT8 Jir 1 & 1 H B Hr A as i3] & n] F 17
s W T ARUBE RS, T [N o R 57 3
ZnT8 M EE A AL IR R, [N b 2 75 S B ok [
fbo AWFFEAE FHER I I B RGERIK T ZnT8 1)
AEFERXBUE, 2514 C. N-C J C-C Fik4l
b )5 PEAT ELISA K il v il fe Jy , 4558
SRS Rk 53.8% (7/13). 61.5% (8/13)
K 53.8% (7/13), 455 IAA . IA-2A . GADA
FERE PRI N A RO ATt 3 R AR
BAMRIR 13, (BFEH T 3 A FIPEREA
N-C FHAHXF C. C-C HHTEREA P3, P4, P8
WAE B3 T T 29 L%, TRE & ZnT8 1Y N
Ui R T3 3 AN IR I 3 rh ok R B A R R
71, EWTEX SR, BrRE Cui, N It fe
FE Xt TR, 5 SCHR IR E AR A0 i A BT
AL mEH, C5 C-C HI(ERA H B 22
S, HABFEIE B TagMan #41 %) 224 44
TIDM B st & B, 60 44 5 & i Ukt
325Arg MR IR N, 31 44 B3 Iy 1Ok
325Trp MG E RS SO M, ARSI g6 25 SRR
i SNP 7E 325R J2 325W Xt e 26 o7 7= A= iy 5%
M, ATRE MR A D, B RA S Y
) 53 T A ) 381 3 A 2

T F ARSI N-C 8 [ BE T 40 il 1] i 75
P . B N-C ELISA K455 ROC i<k
FAET AU SRR S, K %5 RSR A
mdT e, UM TCI B2 R L RR R A R
BRISAEA g R B T g DR R 22, R
HAS%IE, N-CHEAH N masA T,
TV E A BR H A —E T & E P EsH,
(BIGEE HAEEAY¥0Re, HRZHEAE
P -2 A S A R s s A R Y, ek
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& ZnT8 Y N AR rl RE 2 5 1L — i S &
HEARRESRESS &, R RN, SRR,
Z e Al PASE i 2 E o AR A S S R R 41
AR R RS S . O T R AR SIS R
ZnT8 PUREH I K, Ty Rl REEA
FHESET I N-C 8 HAR B 5 DR A4 5 i
%, FRARZEE ST IR IR S S U, AR .
IIEBL5EE cut-off {H, $RTHZWIERYE, B
PEN ZnT8HU AR FTE T AUR RS T i RS M2
X, FBEEAAUSR T K
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