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Abstract

BACKGROUND: In assisted reproduction work, re-vitrification can effectively improve embryo utilization. Our previous research results show that the secondary
vitrification at different developmental stages significantly affects embryo development, but the mechanism is still unclear.

OBJECTIVE: To discuss the potential mechanism of secondary vitrification in different periods affecting embryo development potential.

METHODS: These 2-cell embryos fertilized in vivo were collected and cultured in vitro, and randomly divided into four groups: control, vitrified at the 8-cell
stage (8C), vitrified at the 8-cell stage, and re-vitrified at the 8-cell (8C-8C) or early blastocyst stage (8C-BL). Immunofluorescence was utilized to analyze
changes in the expression levels of H3K4me3, H3K9me2, and H3K9AC at the blastocyst stage. Real-time fluorescent quantitative PCR was applied to analyze

changes in the expression levels of pluripotency genes Cdx2, Oct4, and Sox2.

RESULTS AND CONCLUSION: (1) Immunofluorescence results showed that first and second freezing led to a significant increase in the levels of H3K9me2
(P<0.01) and H3K9AC (P < 0.000 1) at the blastocyst stage. (2)The first freezing did not affect the level of H3K4me3, but the level of H3K4me3 in the second
freezing decreased significantly, and the decrease was more serious in the 8C-BL group (P < 0.000 1). (3) The results of real-time fluorescent quantitative PCR
showed that the first freezing and the second freezing at the 8-cell stage did not affect the expression levels of embryo pluripotency genes Cdx2, Oct4 and
Sox2, but the expression levels of embryo pluripotency genes in the 8C-BL group changed significantly. The level of Oct4 decreased significantly (P < 0.01),
while the expression level of Cdx2 (P < 0.001) and Sox2 (P < 0.01) increased significantly. (4) The results show that the secondary vitrification has a certain
negative impact on the epigenetics of mouse embryos, and the secondary freezing at the blastocyst stage significantly affects the H3K4me3 modification and

pluripotency-related gene expression levels.
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0 5|= Introduction

RGBS A R A P — B HEEH R, B
1983 4E B VRARIE B V4 IR G 2 45 (frozen embryo transfer, FET)
I AR GEGR LASK, R RA VAR A N 2% Bh A= 5 40 sk Hh & DL Fg
BARFE M, AR SR 2955 FRIGREAT B A
. 1990 4F, BEH AR RIDIEER P K, IR
B YA TR R B AEAE DU LML OBE 5 5 Ba #4611
B K, fRRIRIGBCA I 2 2 TR M E, X AR
Je A2 AR B FG 2AT IR VR @ 8- 41 B 1 1 i i ik 7
JE AT R RS 7%, (HEE T WIS R REOE TR A,
SRS AT R M FEEHEAT kAR, @SRRI, HERA ff
HIEARERA B Wk, i kA%, TR E
BTG R, BRI AU UR M RS . BREZH A H AL 4G
RN, TE 8- 41 M A ZE IR A EAT — IR BB AL 1A VR X IR i
REEIIAANFE R, TN A B2 PRS2,
FAE/N R _EREAT T I, R I EARH L M AR

BIG R B R— AN E AR, ZRHAEARWEH. £
REMESE R RIAZEZ AT . ERARHIR Bk fEd, &
I EER O R AR e, s G T B AN AR
RE N, IR R 32 B £ B LR Octd., Sox2
Cdx2 2 i s B SR, HATA % ARG R B g
SN 2 b, Rk, Rt T/ RO — s,
PREAN RN B — A R0/ BRI G 20 B B R WL 181 ) %
eI R R 0A 1 52

1 #EIFI75E Materials and methods

1.1 &9t RAMIRRASRES, BFEIRA S 5 J SER 5t e
& PCR SLAR, FRRIFE 7 2 i T PPl 4 ) 22 57

1.2 BflE Ak b SREGT 2021 4F 1-8 FEE PR T 4 R fiE Bt
N IR fif T E PR 1T B A SR = e

1.3 ##

1.3.1 /MR HEPEICR /MR 60 B, fRFTE 36-42 g, METEICR
/NER 230 K, AR 25-30 g, 908 6-8 WL, M E b a4k
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RIS EARA R AT SLIRT7 REHE KT A %) (g
B SRES s AR RS BEZE 01 2 4ikifE, bSOy 2021005, sR4bid
FRIEE T BEPrE R miE S COCT e B 54 F EE
FREGHRY RIAHL & E R E . SEIR s P7E RIE N AT ATl
MIFAR, FER U155 775 K R bk > FoPe e . T fIAET S
132 RIA R, BRRTE BORA TR AR R
AR5 & (Kitazato Inc, Cryotop Safety Kit, F0403).

1.3.3 AR 5 7R 50 M2 B 9% 5 (Sigma, 1% 5 M716);
KSOM #2325 (Sigma, 755 MR-121-D).

1.3.4 Hifk H3K4me3 (CST, 155 9727, KiF: %, MokELLH:
1 : 1000); H3K9me2 (Abcam, %= ab32521, SRJ&: %,
ML : 1 © 1000); H3K9AC (Abcam, %5 ab32129, ki
Ha, BRG] 1 : 500); —HL(CST, 185 4412, K. 1
F, FORELLE: 1 0 200).

1.4 7k

1.4.1 FRRAREFE KGRI BEMERIHEPE ICR /N RIE 3 2% A4 T 1A
75, 12h G, 12h B, HBEEMYoK, RE22-24°C. &
HNEBR T T 40 00 g sy 569 22 B 13 4 4 R R 10 10,
48 h J5 IR NSRBI R 101U, S5HER G5
B, Ok H SRR MER A, DR N BRAE T S NSRBI
IR R 44 h J5 R s 2- ARG, PRAME TR A 8-
M. ¥ 8- ARG > 4 4H: OXIRA. 8- 4iE ik
MR TENL; @ 8C 4. 8- Yl AV VR — IR T MR 55 97
ZHEL; (B 8C-8C4: 8- UMM TR 2 IRIG iR 25
JIf; @ 8C-BL4H: 8- MU MA R MRAE: R RN, FIAE
BRI R IR, WE 1.

1.4.2 EAaAE R BEAL AT & (Kitazato Inc, Cryotop
Safety Kit, FO403) #AT¥ 1, SEidbATsSLiGni i+ TI/E, ¥
ST ES ANBE ALY RV VS 7 E I T AT 15 min, 7EEFF
S REARERECR KBS, KRR AU E TR
Zarb . SRIE IR RG G R% 2 P ES WP 12-15 min, PR
W i i 72 28 B AL Vo VRV h 2R R 45-60 s, B Jm F /D BB
AV VRICK IR RE IR B FAT A T, FF SZRIR N .
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Figure 1 | Flow chart of secondary freezing of embryos at different
developmental stages

1.4.3 JRRAARVE 8 FH R ALK & (Kitazato Inc, Cryotop
Safety Kit, FO403) #:47 % , WRIG IR R 73 A 4 A0 B
T, RO T v R 1 B AL R IR IR N TRV R 37 “C 1)
1.0 mol/L FEFEVE (TS) H, fREF L ming 28 2280, HIMRGE
7T 0.5 mol/L i ¥l ¥ WK (DS) th 3 min; 55 3 2, FEIH UE
1(WS1) VA R 5 ming 25 4 35, TEIEBEIR 2(WS2) &R H
B 1 mine R TE R SR EERE TR RS 7%

1.4.4 GiEiiedets Uk 3.5d AN, HEH 0.2% KL
L) PBS eV 3 4k, TR 5min, SAEE T 40g/L Z K HEE
R SRR RIS 1 by PRI #5225 F 0.1% TritonX-100
1] PBS B}k A i i 4k B 30 min, ¥ F AT PR 3 IR, BEIR
5 min; RAJEK IR B AW (& 3% FiiEaEA )
BIALEE, =R NIEE Lhy Bk 3K, &K 5 min, 4 CiK
6k 7 HE 4T — PU (H3K4me3. H3K9AC Jz H3K9me2) i B ;
PBSA (& 1% ‘Ll H & A ) Yok 3 K, RS min, =R
FEE Pt 2 h, SRR EE S PBSA YR 3 A, H
hoechst 44#% 15 min, R EH I L, Eh, ZJaEIHLE
FE MR (Leica TCS SP8) 4, FIH Image) B fF 4t
SRR

1.4.5 5 RNA $2HL ffi[f] Thermo Fisher /2] RNA $2E5 &
Arcturus PicoPure RNA isolation Kit(Thermo, KIT0214), H.{f&$#
PER: R AEZE IR R A7 IR iR (100 M ): e nA 350 pL
Lysis Buffer, HBHERZEWR S FIIA 350 uL AR5 HCh
70% OB, FHRFHABIMRRERA; KIRA &R 2
Bt #4:F, 12 000 r/min B&0r 20's, FEIEW: FEWBRAE A
80 UL DNA i, #E:¥H4k 15 min; S\ 350 pL Wash Buffer 1,
12 000 r/min &5.02 20 s, 7 %% B J5 I\ 500 pL Wash Buffer 2,
12 000 r/min &> 20's, 3R, FINN 500 pL Wash Buffer 2,
12 000 r/min &> 20s, FFJK¥; 13 000 r/min 45 & 2 min,
LR FEMR AR A 20 pL DEPC K B Mt

1.4.6 = RNA Sl i Takara J #5857 &0 PrimeScript
RT Master Mix (Takara, %5 RR0O36A), HAKEAEWT: R
2xRT Master Mix 2.0 pL [f] 10xRT Buffer, 0.8 pL [f] 25xdNTP
Mix (100 mol/L), 2.0 pL [¥] 10xRT Random Primers, 1.0 plL
] MultiScribe Reverse Transcriptase, 4.2 pL [} Nuclease-free
H,0 K 2xRT Master Mix 5 ¥l 15 2 RNATR & 3557, [ v 51
25°C 10 min, 37 °C 2h, 85°C 5min, £ /#7545 cDNA,
1.4.7 Real-time PCR 2N J [K 2 iA B R 45 5K ] SYBR real-
time PCR, J B4k Z 41 F: 1 pL B 4% cDNA, 10 ul 2xSYBR
ExTag Mix, 5| % F/R (10 umol/L) %% 0.5 pL (2x1 uL), 8 uL
dH,0. 7F CFX96 Real-Time System 3% LT 44 £F1F PCR 2 ¥/,
95°C 30s, 95°C 155, 60 °C 1 min ({55 ), 40 AMEFF,
95 'C 155s, 60 C 1 min (M55 ), 95 C 15s. Real-time
PCR 45 o MR & i 270 i MIXJE IR R0E 15— fh b 3 LA
Hprt mRNA /KF AN S, ZER 5 P75 L3k 1.

<1 | RT-PCREIMER (/MR)
Table1 | Primer sequences for RT-PCR (mouse)

S SR BRI (C)
Cdx2 F: 5'-CAG CAA CAA CAG CCT CCA CAG C-3' 56.9
R: 5'-GAG GAT TCT CGC AGC GTC CAT AC-3'
Sox2 F: 5'-TTT GTC CGA GAC CGA GAA GC-3' 57.5
R: 5'-CTC CGG GAA GCG TGT ACT TA-3'
Oct4 F: 5'-GCA GAT CAC TCA CAT CGC CAAT-3' 62
R: 5'-CCT GGG AAA GGT GTC CCT GTA G-3'
Hprt F: 5'-GGCTTC CTC CTC AGA CCG CTT T-3' 62.4
R: 5'-CACTTT TTC CAA ATC CTC GGC ATA A-3'

1.5 T EZILRARATR P ICAR R AME IR E RN . 7F 8- 4
JRLESE BV 5 I i VR 5 15 77 R EIR A 7 8- 4 B A VA VR O
VR 2 IR G B TR R BE R A DL K 8~ 41 i A VA VR AR VR B 7R &
BENH, FRAEFEIR A AR R J AT e Dok e e, W
2245 11 H3K4me3. H3K9me2 Fl H3KOAC [1] 5% ¥ Bik & A% 1k,
RT-PCR £l £ Gt 3 K] Octd, Sox2 J% Cdx2 [k K.

1.6 ZiitF ot i SPSS 23.0 At Gt /. &t LASF3
£ bRAEIR TR, BRI ZNT IS AR 2 5. R
GraphPad Prism 8.0 #F4: K. &S24k o &md 4k
PR =4y Bl 2B G = T K.

2 Z58R Results

2.1 ZRAESEHEMA H3KAme3 KA KT X &4
FELHEAT H3KAme3 G e e tt, UL 2A, FEXFTEEIF
YIum AT 8T, S REW, XHHR AL (n=16) AH X 5% 5E E
>y 1.000£0.068, 8C 4H (n=14) FH X} 5 Y% 3 J& 24 1.045+0.207,
8C-8C 4 (n=16) A% %3 & Ay 0.818+0.155, 8C-BL 41 (n=17)
AENT G5 E  0.73840.154, FHELT XTIEZH, — k¥ R4 (8C
¢H ) H3K4me3 [1JRIAKF TR EA 1, (2 R4 (8C-
8C 4111 8C-BL 41 )H3K4me3 [ 7K 1 i 3 £ (%, I+ 8C-BL 41
AR H 5 (P < 0.001), ULE 2B.

2.2 A& §EE PR H3K9Me2 A ik K P B A & 5
JWR AT H3K9mMe2 4 g% 7 Y th, LI 3A, I % 5 i1
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5 B AT e b, S5 AR, xR 4L (n=13) AR %¢ o
4 1.0000.213, 8C 44 (n=5) A % % ) 5 FE 24 1.33540.225,
8C-8C 4 (n=11) AT M58 E A 1.34140.297, 8C-BL 41 (n=14)
FHXT GRS 1.38240.28, FHEL T XL, —KARHL (8C
MH ) Jo IRV VR (8C-8C ZH N 8C-BL 2H )H3K9me2 Fik K F-14
HEZETE (P<0.01), {H A4 (8C-8C 4171 8C-BL 41 )
H—x¥A M (8CH ) 2 ML R E 2R, LA 3B,

A Hoechst

H3K4me3

Merge B

Xof 2
R 2
T 8C 4
& .4 [18C-8C 41
8C 4 L [CI8C-BL AL
- 15
i
B 1.0 a p
) R
8C-8C 41 i
£05
=z
0
8C-BL 41

Pl A e 9 gt (B30 50 um); B 9GRS 1T (5
StHEZ A2, °P < 0.01,°P < 0.000 1) X HA 4L 8- 41 My B 2 (A 415 77 28 2 i
8C 4 8- ANV UR 1 IR I MR IR 4k, 8C-8C 4H: 8- AMfanf
WA AR 2 WG R R B3R, 8C-BL 41: 8- AR Ml 4 i 1 97 &
BN, PRI RO AR

& 2 | £4AFERE H3KAme3 RIERA LR B LK BE DT

Figure 2 | H3K4me3 immunofluorescence staining and fluorescence
intensity of blastocysts in each group
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- . . .

I R AL
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8C-8C 41 : ®10
’ z05
0

o . .

Bl B A 9 e e e e (b5 50 um): B BG4 AT (500
HRLHLLEL, °P<0.01). XTHEH: 8- Hf EHEARSMEFRETIMN; 8CH: 8-
YIS AR 1 IR IR R BT IR S HE)1R; 8C-8C 4l 8- I JVA R il vk
2 RJEHE TR AR, 8C-BL AL 8- 4 A R R IE TR BRI,
TESE R A VR IR

3 | ZAFERE H3KIMe2 FFR AR B RIKHBE DT

Figure 3 | H3K9me2 immunofluorescence staining and fluorescence
intensity of blastocysts in each group

2.3 ARFECEMEM HIKIAC R AKF EFF X% LB IRk
17 H3K9AC e e te, ULIE 4A, R4t g Rt 1T 5%
JeF R A, IR BN, X R4 (n=21) AHX SO 9
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°4 0.99440.175, 8C 4 (n=20) #H X % J: 5 & 74 1.404+0.315,
8C-8C 4 (n=16) #H*F % G 5# B oy 1.450+0.299, 8C-BL 4 (n=13)
FHXF e G HRE N 1.45720.253, SRRBAAMLL, —RAH4L (8C
#H, P<0.0001) &k — R4 4 (8C-8C 4H A1 8C-BL 4, P <0.000
1)H3K9AC Kk /K47 3 Thisr, (B IRV 54 (8C-8C 1A
8C-BL 4L ) H5— VA4 (8C 4l ) 2 L% %%, UL 4B,

A Hoechst H3K9AC B

of 4
| DGR
[ 8C 4
C8c-8Cc 4
8C 41 Casc-BL4l
2.0 a a 2
il
=15
8C-8C 4 R
4l 210
E 0.5
<
0
8C-BL 41

Bl B A S0 G40 (R R 9 50 um); B TGRS (5%
IR L, "P<0.0001), XFHEAL: 8- 4l H kMg 7= 25N, 8C 4.
8~ AN AR 1 RIS R S 5EIR; 8C-8C 4H: 8~ HHI I VA V5 iRt
VR 2 )G R IR S HENR, 8C-BL ZH: 8- 4t I JUI A4 Mt 4 15 97 5 B IR 300,
FELEBE AR IR R

4 | BLAFRE HIKIAC SRR RSB E SR

Figure 4 | H3K9AC immunofluorescence staining and fluorescence
intensity of blastocysts in each group

2.4 EIEH DR B AR R % AR R R A9 RGA KT S OY
J6 i€ & PCR 45 J i 7x, Cdx2 76 %f i 2H, 8C 4. 8C-8C 4
J% 8C-BL 4 I A X R IA & 43 %2 1, 1.03+0.11, 1.00%0.13,
1.44%0.25, Oct4 fEXFHEZH . 8C 4H. 8C-8C 4H % 8C-BL ZH [t 4H
Wt ik &4 N 1, 0.85+0.05, 0.79+0.05, 0.76+0.13, Sox2
TEXFHRZH . 8C 4H. 8C-8C 4H % 8C-BL ZH ¥y HH X # ik &4 7l A
1.00£0.01, 1.1840.2, 1.02+0.19, 1.26+0.19, 5% FRZIAHLL,
— IRA 4 (8C 21 ) J 8C-8C #H Octd. Cdx2 Fil Sox2 F [
KB ER#EZR . SR, 8C-BL 2+ Cdx2(P < 0.001).
Sox2(P < 0.01) FKIA KPR L FF, Octd(P < 0.01) [FFRILKF
Tk, WES.

2.5 = PORGEE
msc4l

c]g} 2.0 b [8c-8C 4
) a [C18C-BL 4
® 1.5
<
Z 10 a
il
o5

0 T T

Cdx2 Oct4 Sox2
BVE: S5x 4L, °P<0.01, °P<0.001. WFRAZH: 8- 4Hfu B ieiksb
Frge B HENL; 8CHl: 8- ANHRIT HHA AR 1 KMV 55 - Z 3 IF; 8C-8C 4.
8— A I AR R 2 IR TR B HNR, 8C-BL AL 8- I A TR 1%
URIGFR BB, FRAEREI IR VR IR R
5 | HERMZaEEREXREE
Figure 5 | Relative expression of pluripotency genes in blastocysts of each
group
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3 i Discussion

eI AR Z T, ARG IR RIS L, T L
BRI RIE R, Wi EiHE =R A 2wl a7
GERELW], RN PRI A G R F e,
BRI A2 S EUT IR B3 P, BILHLH] A .
A I G AR EAEIG A, KU T 6 IR AL, 2R
W IR AR £ 5 3 DA 4K 11 H3KAme3 FRIMB M B % REPE AR
FHE[H Octd, Cdx2 Fll Sox2 HIRIEIK T, NI — IR AR %)
WG R B TR T e A T i .

HAET, MASA R EARE B A 2 N, DS
A VRARATE (IR G B 3 . RS tB ol N, IR 7ERS
TR TS 2 WA ™, EL-GAYAR 25 U i 5t % I A0 24
K — 2> IR IE A BE 252 3 AV VITALE %5 "2 78 4 e
(AN A 2 1) B A VR /N ROV R s BN IEAT 355 75 16 1) 700,
H LR B T B S T3 e iR G, RS AR R
SO T RIR & T . NOHALEZ 25 1) 6 o 1) R i 33E 4T B 84k —
AR ITE R I, RAE IR 2 BRARBE A 0E R S ALK,
B — B4 BEAG ° B T #248. MAJIDI GHARENAZ % U xif
NERUERGFE ST B4 IR, S RERIRTERE
R, WGAKH I, ZHENG 25 Bt N 3 R3] = A vk
FERR 5T RR AR LS R B, IRV IR IR RR U IR 2 B 35 BRI .
MURAKAMI %5 "8V 52 R B0, 45— A R IR IR M L, FE IR 3
TIRARIRIG TS R B E . AE A 2 BxE N R R
AR, SHERIaMILL, 8- 4HLHH — AR A B I 4
R, (HIEIRI] AR S RUTIRR B R, bt b
AT THRER.

G RE SRS, AEASKETZMEEE B,
AR, 2B Y. AR AR IR R E i
Favh B ) IE#Fe0%, 3Lrh H3KAme3 Zh8 45 il 35 H W Ik A
RE, WMAEEREME B EEE Y, DAEAR
BRI R g SETDL i O 2H BV B 1 52 1A A2 A1 B 47 5 A2 i
H3Kame3 &1 f) = B AW K4 T, SHA 25 Hi 1% 52 4 fho
— AN E A CFPL SR R 5 Rk IV G 7E NI Wi
NFEEIZET:, i CFP1 /21 H3K4me3 BIfi BN S T
YRR 5 B IR M E ST . AR (13 H L AL KDMSB 1
I G4 A H3KAme3 KA 5 F LA, TE /N RS2 RS O op R P
KDM5B 533 K 2H I H3K4me3 {3236 3 48 K 4 IR iG % & 1
PR 20 55— O REGH i b AL B UHRFL BRf S 80T
ARG R BAFWTE 2- 0PN B, JRHBE H3K4me3 B LA
A . phAh, 4R H3KAme3 REDS T T L 4R
AEFHAABOIRAS, MR EE R F5% P, ZHAO 25 P R R B,
S5, BERSAL AR IS ON 2L IR IR (1) F R4 KR 2
R, ES—TRFF A, BAKHTARI 25 P9 gF 5 R I, Ak
o B E TR BRI T R AR MBI R, IRAE
W FEVP AL RV VR 0ot IR IR R W3 A% 5 THT (A 52 A T4 8-
N P B AR /N BRI AT R BB VR, X5 A ZBR
GRS TR 2 AR B W BRI . AE & R ILTE 8-

I M B IV VA 1R 350 2 B AROE ZRY 4H 2 1211 H3K4me3
K, HIEFEMRIA AR IRR I ™ 8, R RN —
VRV VR AT BEAE A I R A AT PN L R R IE .

P 441 B (A1 R0 8% 77 S0 2 TR T 2 T FLEn ) I i R &
E R E S, BRI Octd K Sox2 1 P4 2 it [4] 4 76 3
A, AR HEA T P 48 A 48 B 22 B 1t TR ORI R . 5= 4b
JWRJZ AR R A Cdx2 i bk 22 5 SOV IR To ik T8 s 340 77 41
WRJZ, HEFRAMEZ I 23 S SUR IR 153 K s 2.
/NERBEJR Oct4 (1) mRNA FlEE E B A7 T 00 BEGE b, dEde &
THRIAKE . CHOI % P72 L3, Octd il Sox2 Hi N4 A% (1)
B JIFAE 4- AT 8- dHIHAEE 22 e, JF HEEE &1 5
HBOE, 1E 2.5 d AL AR 3.5 d FEALWI LIS L. W
FLR I Cdx2 75 8- 4H T B0 7 U Bk Rk, FFiZ i)
SRR, A RERIREIRANRE haik 2, |
Oct4 I Cdx2 [FRIAFFAERETIMER B ZF AR, — kA
T F 8- YN0 — ARG Octd. Sox2 Jt Cdx2 (13 iA 3 Tois
Wy AR A, BRI R T BT Octd [ 3R IE KT B 3%
FAARK, 1 Sox2 Fll Cdx2 HIZFRIAK T B 24 T, 45 RIL R 3
JRIA — R4 VR T B2 R M R DAL 1) S o I W] RE R U AR T [
A .

2p LRI, BEIAL —IRA RN RIEAR R M s % B
—E M BRI R, HUBE IR AR I 5 R H3K4me3 &
i e % Re A SR BRI A K. BRIk, SR R AT IR =
WA BT, 8- MU RS R AT RE S TAF e R . k%
VR S B (B KT J 2 R i BE DR 3Rk AR b () 52 e B
e, RGBT, BRI L B A SR B B R
M PRI ], BE MR N R VA VR S5 R I IO () PR 52T

it AR ERTEYRERARER IR ERTELLIRLE
B AAs TAEA G X Bt 48 -5 F2 A Bh.

EHmmk: FIAKE AL T LEWME, F—EHFTRT 8,
IR T

FIEHZE: LELHMEHL B Y, EREFAFLFRE TR F R
B A R

FIHGRERAERR: X2 —BFHORRILE, R (Foitdk THT 0
“E LB LA - AR REF 407 ok, ESBIINGEILT,
ATAAVLIE B Akt B 69K T R XA B4, BEfY &, Rl AFE
TR P L. TR 0. A, 379, k. BAEEIZK, 4
Z TR, AR I NSRRI T AT AR A IR,

BRAREELL: L AR AT ARE R B R A3 F T UG A i

HERMSE: ZXEREETEIFEFHAHEER A (FAHALE
L EiREREF YR HEL L EAGEAENTL) ; XFERITCRT L
B 5 AR R AHAT 3 AXFABREE; XLFLIPRATHFER
W T, FATHFBUAA L EHFSMFILAEEE.
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