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UERT BT A sgRNARA M o 00 T SV 1 5 AR IR i v B /N BURTER T S e 21 4k 7 5 N gRT-PCR AT
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[ Abstract ] Background and objective It has been proven that CRISPR/Cas9 (Clustered Regularly Interspaced
Short Palindromic Repeats/ CRISPR-associated 9) system was the modern gene-editing technology through the constitutive
expression of nucleases Cas9 in the mammalian, which binds to the specific site in the genome mediated by single-guide RNA
(sgRNA) at desired genomic loci. The aim of this study is that the animal model of EZH2 gene knockout was constructed us-
ing CRISPR/Cas9 technology. Methods In this study, we designed two single-guide RNAs targeting the Exon3 and Exon4
of EZH2 gene. Then, their gene-targeting efficiency were detected by SURVEYOR assay. The lentivirus was perfused into the
lungs of mice by using a bronchial tube and detected by immunohistochemistry and qRT-PCR. Results The experimental re-
sults of NTH-3T?3 cells verify that the designed sgEZH?2 can efficiently effect the cleavage of target DNA by Cas9 in vitro, The
immunohistochemistry and gqRT-PCR results showed that the EZH2 expression in experimental group was significantly de-
creased in the mouse lung tissue. Conclusion The study successfully designed two sgRNA which can play a knock-out EZH2
function. An EZH2 knockout animal model was successfully constructed by CRISPR/Cas9 system, and it will be an effective
animal model for studying the functions and mechanisms of EZH2.
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LT, AT —XS 514 . CRISPRI— RS
JEORSF I IE ) 52 &2 )75 (repeat) 5K B ALY IR T 5]

(spacer) [AIFFHEFN AL, CasHER R E I BT E A 51
FRA5 5 DI RELL S S R . SRS . I S 25 5 %
Mo BT CRISPR/Cas RGEHVEIF I, AIFSE Sl i 1441
N T A isgRNA, )56 e 5L R B ks i B ),
HIH TR T—Fh A RN AFF A A5 Cas B IR T 55 48
AETEN AT BE N G HOR B (RS [ FRNARJFE S T, Cas9
SENLTHFEDNAFS |, JEATDNAXUEEDIE, S2IUHER 4
R E 1) 2l o 2% R TR i R R B AT S e O 2 ARG | ]
FRRHRAE | A SRR AR s

EZH2 MR W5t & M H 7 PcGHK % (polycomb

group) M H BN 51 22—, R WList A& IR R 7 2 il &
Fayvv) (polycomb repressive complex 2, PRC2) FHEAL T FE,
] 3E i 2 B LALLM (histone methyltransferase,
HMTase) %t 418 FAH3 A 5527 07 (M 2 iR i 47 = W 34k

(H3K27me3) , LI 5%, 2 5 40050 | 44
L AR Ak st S BB B FR ), T4k, 78
Z MR AP IE AT DA IR EZH 23 KBS AE, JIERH
S p e B AT UIRIR R, H AR IR KRR 9%
PERE AR R TS 2 AR A2 B EZH2 5
JEJEELS | R ELIRRCL, Lo | B G S SR R
e B8 5 A A TR UAE OG . HAT e R A M M5 e 200
R B R . A SEFIHICRISPR /Caso i AR ¥
R EZ H2HE R 5 s mic R, #4300 i 3 SR EZ H2 A PR Ry e S
P/, SHTRABT TS BZH2TE Il iR 2B e P A
B BE E JEA 0712,

1 MRS5REE

1.1 FEH

1.1.1 FTR/NEL BoRFE Sz A 40 SEge b T F/ BREY
HCSTBL/65h &, 1 FE TSP M sh¥y b, ¥ e ik
fEIR, B W12 h/12 h, Bk #K psECC, T
Addgene/z_\\ﬁj, 955 Cre fllCasONE ., UL X Wi BsmB1 ] 37
o SR S H HLRAT R iluc . psPAX2 . pMD2.G, EZ 4
YA DHS btk o AR AR 293 T4 A, /NG
AT 4ENTH-3T3ZH A

1.1.2 k7] PCRETHIRE A ERAEFQSI TNEBAFH], T4
DNA % #f . T4 PNK. BsmB1FR 1 NI IA TNEB Y
o PR U AN AR R T OXOID A 1), DNA Marker

AR AR G T RAR AR A R A\ . EZH2414k
PUAEF Cell Signaling, PCRAIAL A & APureLink PCR
Purification Kit. MR35 & N GeneArt Genomic Cleavage
Detection Kit, ff#j2,2,2-TribromoethanolllJ T Sigma-
Aldrich, ZAEHE K DNAZ [FIISA ] & Gel Extraction Kit
W FRENHEZL, Yokl Gelred W FBIOTIUM, DMEM 574k
W TBIAH,

1.1.3 14%% PCR{)Z%%JW‘U?BiO-Radﬂ]PowerCycle/A\ﬁJ s
Nanodrop 20004365 BT F Thermo /A F], RIR G
BRI 7 b 8 2 B3O LI T Eppendor /A H, {3 9%
It BRI T OLYMPUS A,

1.1.4 FERFRRIT G BT S5 HhsgRNASERZ TR
FEANEY GRS TR 5 34 f A TAEY) TR R
RN EE o S50 BT e P AR AR pR A E RV AE R
RS AT

1.2 Jrik

1.2.1 sgRNAR R IFFISER H IR BE A L 48 SE 4 /5 22
Wi sgRNA (sgEZH2-1, sgEZH2-2) , HIrfEf &
S NAEEZH2 B3 MR 4N S F 1 (E1) , 5BsmB1
it U1 5 T2 1) 1 R I ELRN, 37 S TS N C o 3 TH PR XT
EZH2 [ CRISPREFAZ H R BEIN, BEit— % i sgRNA-
lacZ . FRUNARYE 210 75 Zik 111 sgRN A ZE % 1 2 7 51
oligolﬁoligOZ , I AE N Y Exon3 fExon4 I, [AIAt
AL 4G X BB A% 7 R )T 51lsgRNA-lacZ-oligo. FfAR 54
LR BT AR Y 8518, 73 9l & sgRNA-Ezh2-F1: §’
-ACTTCTGGTGAGTCACTAGATT-3 FllsgRNA-Ezh2-R1:
5-AGGGAGGAAAGCAACTGTGAAT-3’, PCRI=¥
JE 2510 bp, PIEIG ™ #R/NE190 bp ., 320 bp, sgRNA-
Ezh2-F2: §-CCAGAGTTACAGCATCTGTTCA-3 FlsgRNA-
Ezh2-R2: $-TGAAACACATAGGTGGCCATCA-3’, PCR/*
YK E 2540 bp, VIFIE ) K/INE160 bp . 380 bp.

1.2.2 FIAME S50 T SR A psECC, HHTU6K 3l
F, i HBsmBIFRHIPEN UIRERED], 37 °C/KIA1 h, $Z1HGel
Extraction Kitir 7 & U B HAE R 212,017 bp it EE Y
DNA Bt B iHsgRNAMY_LJiF (oligol) FII R (oligo2)
I H) R AL100 uM TAER, f# FT4PNK S I iz
R, TS5 A48 oligol 1 uL . oligo2 1 uL . 10xNEB
Buffer 1 L, T4PNK 0.5 L, KB FKAMAFE10 uL, 37 °C
K30 min. SRJ5 1 FHPCRALHEATIR KRR Y, TS o
B K5 R sgRNA SEAZ T IR WUEE -5 [P psEC CER AR R B
FETADNAEHRGVE 16 cCII G+, Wik

I FInvitrogen A Fl o ﬁﬁ*ﬁd‘%%ﬁlﬁ%@ﬂ%@ a@?&qﬂ, P I T R T v O 4 BT R p-sg RN A -
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LacZ ., p-sgRNA-Ezh2-1, p-sgRNA-Ezh2-23% /5.
1.2.3 4R FRAG RS 203 AN FH &5 10%1G 2 I3 1Y
FIHIDMEME; 523 T5%CO,, 37 *CIHIEIGFF, Frdii i
HRZy70%, Bk 2 PEL R BER 55 4L 2293 T4, 1tk
AF 46 A 0 ML TR 5 6 o RO B0 ] = BTRiA 6 2R 558, A
B R pMD2.G lpsPAX2, H TR Ap-sgRNA-LacZ .
p-sgRNA-Ezh2-1, p-sgRNA-Ezh2-2, K528 H f9 Bk b f:
TC AT LS BT bR 28, T3 38 2 2 W ZE Bl 3 245 9
B, P n— B B A ok ilue, LR S S OOk
FIGFP, Al MEE R4 A5, FIILE T MR AR RG AT
)L, AHSE )97 77 45 M v-iluc , v-sgRNA-LacZ , v-sgRNA-
Ezh2-1, v-sgRNA-Ezh2-2 (#2) . 203 T iu % YL Fiki48 b
WO 5 BE ORI E3, 8 FAPRIR .00 491 50,000
g, 2 hifk4s, SRIG 748 1iE, FH300 uL PBSEE, HilLfE4 °Cik
FEITRC, (9 TRV A JT 7, -80 °CIRAF 75 HH, ikt f ) 52 Uk
falt,
1.2.4 1895 15 B NTH-3 T340 il ARSI M SRR gt T
95 B AT — R IO B A K NTH-3 T34 A 175 LR
h, BAL1x1054S, S5 R ZH ML A 5]30%-40% o SR YLHT
/N R TE IS 55, polybrene TAEMEE MS ug/mL, [F]
B I B W 4R MA5100 wL, FLUpbs, FL2M1 Fv-sgRNA-
LacZ, fL3/J% #Ev-sgRNA-Ezh2-1, fL4 /1% B v-sgRNA-
Ezh2-2, FLSHE fv-iluc, FAR M =R 1L, IR5), &
T5%CO,, 37 “CRHAFEISR, 6 hnil IOk, 4
IEHBFRAEAR, e E2s e/ IR, BE 9220 K558
FHREBEE AL 7S LA FL1-SH 4L, 43 BIECR 291 mL
AR 1.5 mL EPEE, AU ECSx104-2x1097, 200
g, 4 °CELDS min, 3 1YE, FHEAIETTTE, ] Genomic
Cleavage Detection Kiti{ il &#EATRz I BB A
SO w200 M5 A VRN B I AR VR R BB T B, BRI
H APCREH, PCRIVHFFEIF68 °C 15 min, 95 °C 10 min
JE R BERE R4 oC o SR JE W Bk 2 wLAVENEAR, 5190°h
sgRNA-Ezh2-F1R1, sgRNA-Ezh2-F2R21EFTPCREE T, 95
°C30s, 57°C30s, 72°C 40s, 40 cycles, H:HfL1pbsfLAFIFL
2 v-sgRNA-LacZAL53 5 FIX W65 19t A 541, FL3 519
sgRNA-Ezh2-FIR1, fL4H]5|¥)sgRNA-Ezh2-F2R2#1TPCR
R By BT S A3 B A PCRIZ K B R510 bp | 540
bp, 4% T RAHPCR™ W) 2lifbialf & 2ifk DNA v BL, 2R J5
PHATARMESE, HAR 95 °C 5 min, 95 °C-85°C-2°C/s, 85
°C-25 °C-0.1 °C/s, BV JGH-ATREVIS N, HARTEEPH
JIAL uL detection enzyme 37 °C 1 h, fJ FH29% B IE A FELIK
PUE S i

1.2.5 38 5 SO A O A dE R AN AR 201
SEE /N AL S A, S H, —d e X IR, R
AT AT AR FE, —2H R X BE 2 i VR 9 #v-sgRNA-LacZ,
AN A HE R Fv-sgRNA-Ezh2-1Flv-sgRNA-Ezh2-2, 1%
TR TE (g) x400/200K 3T 54E H IR I 78 SRR 245 9
i R R FEAEI G, S 7 20 T HE ARG 55 4%
100 L, FFHEIVERE —IK, UK, /N kSt 578 H
Ja B R, BBRAS . $EERNA S TQRT-PCREZI, 5]
Y MrtEzh2-F: $-AGCACAAGTCATCCCGTTAAAG-3'HlI
rtEzh2-R: - AATTCTGTITGTAAGGGCGACC-3’; [aJif %t/
AU A S, DR, #-7 S difbsrdr, Mg
EZH2 BBt

2 R

2.1 sgRNASER AT IR P51 SpsECCH R ik #IXTEZH2

£ 1 #9EsgRNARIZEEL 75

Tab 1 The nucleotide sequence for constructing sgRNA
sgRNA
sgRNA-Ezh2-1-oligo1
sgRNA-Ezh2-1-oligo2
sgRNA-Ezh2-2-oligo1
sgRNA-Ezh2-2-oligo2
sgRNA-lacZ- oligo1
sgRNA-lacZ- oligo2

The nucleotide sequence (5 ----3")
CACCG CCCTAGTCCCGCGCAATGAGCTC
AAAC GAGCTCATTGCGCGGGACTAGGG C
CACCG CCTGAATGCAGTCGCCTCGGTGC
AAAC GCACCGAGGCGACTGCATTCAGG C
CACCG CGATCGTAATCACCCGAGTG
AAAC CACTCGGGTGATTACGATCG C

x2 BREEERE
Tab 2 The packaging system of lentivirus

Target plasmids (10 ug) Virus

iluc v-iluc
p-sgRNA-LacZ v-sgRNA-LacZ
p-sgRNA-Ezh2-1 v-sgRNA-Ezh2-1
p-sgRNA-Ezh2-2 v-sgRNA-Ezh2-2

Use 150 mm plate, packing plasmid 1 is psPAX2 (7.5 ug), package

plasmid 2 is pMD2. G (5 ug), target plasmid is 10 ug.

exon 3 intro exon4
sgEZH2-1 sgEZH2-2
190 bp 320 bp 160 bp 380 bp

1 CRISPR/Cas9%E F 3 EZH2 E BB = BRI EE FFIL =5 4R EE
Fig 1 The loci of CRISPR/Cas9 target sequences in EZH2 gene and the

|:| |:| |:| Denmc snces around the Exon3/4-sgRNA-targeting sites
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A psgRNA-LacZ prfmsmmmenrfezes smensbieseess sfonennsenationnnnens

B p-sgRNA-EZh2-1 1 tevemcermsinnnisnnsslnns encnsionnnmnaslanncnnnnsd

C p-sgRNA-Ezh2-2

A 293T

B NIH-3T3

H A Exon3 M Exond 535l 1 11 P 1~ sgRNA, Ja524 4
sgBZH2-1H1sgEZH2-2, 1% L/ TAEY) TR U A PR ]
PATFERHIR PB4 . 5 UG B EEIR KL RS 5
i i BsmB1 VI s HAdi ApsECCRTRLAR M, TFIHY
HESE R BORE 26 4 ME R AR RS R A RIN (1812) , )

Prl e SR P S IE S SR ATY 4, T 25k
g/‘:‘l\o

2.2 HHE LI sgRNA TR 5 4 2 ok 26 L 293 T 4 ffd
RSN BE IEH B IR 293 TANIE 2R 5% 70%-80%, fii FHPEI
VEAEFEYRF, H5 H YTk iluc . p-sgRNA-LacZ | p-sgRNA-
Ezh2-1#p-sgRNA-Ezh2-253 | 543 2% Ok e 4% 4L 293 T2
i, PRIk S 6 ) H B R Y I T W8 B I P AR 4
W BORE e X B BOAE, 7E2E' Wb Gl SR B, Tk

B 2 H3E B B
Fig 2 The sequence diagrams of plasmids

48h

B 3 A 293 TH M Fnfm S KL
NIH-3T3485f, A: 293THR RS
B FHF B R ALIluc /524 h#148 h
HISEIRE, B: IRERBFEHFv-iluck
FHANIH-3T3/524 h. 48 hiyEk3E
E.

Fig 3 Plasmid transfected 293T cells
and Virus infection NIH-3T3 cells. A:
Plasmid transfected 293T cells and
the fluorescence intensity of 24 h
and 48 h. B: Virus infection NIH-3T3
cells and the fluorescence intensity
of 24 h and 48 h.

AR ZR A A 203 T2 I 24 h148 hLEEE 254t %65
BRI EATOE (KI3A) , B BRI Y293 T 4 A M2 18
2.3 R BRI NTH-3 T340 M H % & R/ CRISPR/Cas9 R 4E
MREZH2 BEHIRCE. YRAR I Ffv-iluc . v-sgRNA-LacZ .

v-sgRNA-Ezh2-1fllv-sgRNA-Ezh2 2/ LA IINTH-3T3, 24h
F48hI WL EE IR Gl v-iluchis TE AL DOGRR L, KRB
BIRERETOL, VIR AREGI) (KI3B) o ff Hv-sgRNA-
LacZ . v-sgRNA-Ezh2-1Fllv-sgRNA-Ezh2-2 = Fjp5 B¢ 4L 1)
YHMEIE R B FR2920 K )5, i flGenomic Cleavage Detection
Kit ({0 G RN DNA, LIHAE AR 1 TPCRY 1,

S35 R 41 Exon3 FTExon4 B 4 X4, AR5 BV,

P25 SRR BE FE HEA T 07 o Bt I T B 0 30)
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B 4 BRRBENIEREEEIKE, ARERRSgEZH2-189Y]

- FREUERIE, SKERES10 bp, BYIERERKER190 bpfi320

bp; MAENKKSQEZH2-209IBR N EIEIE, SHKE =540 bp,
1) JE R K E 2160 bpFn380 bp. EiEIE S 5 424%F0
30%.

Fig 4 Genomic Cleavage Detection Assay Gel. The five-
pointed star represents sgEZH2-1 and the total length is
510bp, and the length of the fragment is 190 bp and 320
bp. The four-pointed star represents sgEZH2-2 and The

total length is 540 bp, and the length of the fragment is

é’ 160 bp and 380 bp. The cutting efficiency is 24% and 30%

respectively.

sgEZH 2-1 sgEZH 2-2
+ - - + -
400 bp
300 bp
200 bp
s F ¢ 3 2
& y &
§ $ § §
& < S <&
X X
A B
Control v-sgRNA-LacZ -
: ol 1.5

RNA-Ezh2-1 v-sgRNA-Ezh2-2

Relative expression of mEZH2

TR, K I R #v-sgRNA-Ezh2-1 fllv-sgRNA-Ezh2-2
YRR ey R ), TR 0150 249 F130% (FE14)

2.4 SRR A 5 )/ N BRU 5 T 2, A /R
JifiEREZ H2 B AR R /N, Ay e — DA i Il AR EZ H 2 BRI
w5 N B AP S A A e D B S O e
VIHIRCR U 4599 7 v-sgRNA-Ezh2-1fllv-sgRNA-Ezh2-2,
INERAR SN TR 28 I, B U AR ZH SR A T A A
Yk, e 28Uk 7 vk S qRT-PCRAG I, 455 g /m i vE:
v-sgRNA-Ezh2-1flv-sgRNA-Ezh2-2J & & 155 5 41/
EZH2 MR % i B T2 PR IEAE I v-sgRNA-LacZ)i
BRI/ (ES) L L SR A g il F EZ H2 5L A
R /AR AL

3 it

BEE LW F T TSR R, B TR 20 G B AR Ol 1 it
E SN DI REAR L T LA . FAT He AR DAY B IR A D)

5 MEEERRERRE DRIVEEZH2E
ERMRER, A: RRANKLER, B: qRT-PCRE
&, *P<0.05, **P<0.01,

Fig 5 EZH2 gene knockout results of lung
tissue in mice with different lentivirus-
infused lungs. A: Immunohistochemistry
results; B: qRT-PCR results; *P<0.05,
**p<0.01.

RN ) R T i (transcription activator-like effector nuclease,
TALEN) PO ORFEAR KRB #0240 A = 2y
CRISPR/Cas9 5 [H g R4 B, CRISPR/Cas9R G /&—
A AR R AR EAEIRE S Y, FIHsgRNAXT R
FEIDNAJF AT RS, A5 Cas9 2 XL £ )7 41
AT U H| 22,

MG FHCRISPR/Cas94% AR, LhpsECCIHURL R H
e bR T T SR EZ H2 3 PR A R AR A 38k
psECCIE — > AJ LAR] I} % 15 sgRNA | CasOfiff F1Crefiff 1) 2
s, A5 PUAS T4y BI2.2 kb#B4 K [1LentiCRISPR28
A U6-Filler i Bt, 0.3 kbifi43 2K F LentiCRISPR28HYEES i
BT, 5.3 kbl /> Cas9-2A-Cre - BEHIS.7 kb 222 .
Sanchez-Rivera%§ i HpsECCJRL, 7£Kras (G12D) Y5
()7 IN BRI AR TR v, o — 2R 90 il e A D AT S R AR AR
HEAT TR G 00, DM SR SE B ) 4 R 1IE, 4521
M T FofoepR R AR 248 L I DX 26 Gt 8 7 U RE A8 1A 7 R P S T
DI, WnHpsECCEARTE AR PICRISPR/CasoNj A

fif# (zinc finger endonuclease, ZEN) *ﬂ%?@/}%@ﬁ] @(@ I:I
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TEN FICRISPR/Cas94% AR, X FHE07 S e 5,
LA MFPTEL T H: CRISPR Design?* 5 E-Crispr?s, A<
FEIERE Y sgRNAJE B FHCRISPR Designif i1 # . % 7F £k
BAFEIEZH2E A, DL NGG 1ER PAM JP51JE I, 75 iR
TR P B 2 F 20 MR AR A, IR AT
P AR RO SRR RO, it LA, K
S IRAR A S AR THED ), DI B B 5 3 1 o £
XFEZH23E P2 AR 8, FLRRAE AL B 43 HI7EEZH2
(I3RS 4NN T |, DI 2 DA S S B
A 5 PRI A ) s M

¥ sgRNATERE ZpSECCHTALfG, M TR 7 Bed K
(K913 kb-14 kb) , JFANIE T 5 YL 400 . Mk, A<
WS HpsECCRURL A TIS AT TEAL 4, LANS i 75 B4 0 7
¥ B A A 180 R SR A SRR e 7 A
VFZMBR LS W DU AR/ 2N A0 . 2 ah oMb 5L
PR BOK . SRR e sgeosd i | ] AR I 2 18 4 B 25 1 o
W SV 45 A 2 psEC CIR M 12 9 T IR L A RN TH -3 T3, 7E%¢
St B N LEEL P, 24 hF148 hitoo% L b W4 7R
A, TR NI . FRATHY IR 45 FE] 11805 B
TR R ORI i sgRNA | Cas9 2 I Cre £ LA
FA4NA,

¥ CRISPR/Cas9 S H g IA R FA IS, T i%
KRR LR AEVEH, B T5 BRI R G ORI T2 08 o AR
W B 5 N  Genomic Cleavage Detection KitidF &, ik
AN 5E CRISPR/Cas9 2R 4t il I EZH 2 3L R I RIOR | 1% %6 5
J7 B HE T, CRISPR/Cas92x %t 4t i JE PR 2 HE 471
#, DIRS, it AR S B A L K 2 A A Bk,
308 o X 25 R R S P AU W 5 ke A A i A TP CR Y4,
PCR& YA I BT IR K, DA™ . Bl 58 ik
e DT BT, 58 I FRL DK RN Sty 2 B D vk A BT A SR A
DIEEBC L2, SEmTaf e VIR 350e%, BICRISPR/Cas9IAL
R, LIRLER BIR : ARFIEI T sgRNARES A 50 7 (4
SN 22 A Caso VI EIEZH2AYDNA, 2 RFREZH2 Y
IIRE, BRRCRI I 24%H130%., HAWFFTZRI, X 4
AT ZUIRGY, AT LI A R AR 22709%-80% 29,

WAL S R EZH2 HE I CRISPR /Cas9 2R 55 Y Yk 4 5 27
LS AN N W 7 Gy R e = T = = W o
bR F LSRR SR B R, T L) HRIR H
e E (IR, FITHERD R A UG, /N ELi: 55
KA H T UL EZH2FE B i ok, Py 2] DA SRA
PG IR 1 F T EZH2 3 PR R 115375 A Mg il ok 72 it 2

RIS A1/ R S EZH2 A W] R AIG, WA
RIS 56 By 3 7 i S EZ H 2 35 R e ok 1 /N BB 78

HitEE T2 AT . RS 2 A2 R, A AL
ISR PR R AR S, 3 e AT e S AT i ) s
By, A LASE 7 (A7 RO AR R e A AL, BF 5 i
FASRBIBAHEIE Ao S8 e Sk m R P AR S Y
FIRYSEDA , 5 AR AE B 2 1 A0 M PR T i SRR i A &
PP BB B A5 B BOR B ARG IATR] . EZH2AE
R BT A E 5 — A A L R R e RS il
TR R RAFAE VIR R, HRIK GG 2R L | i
RN RS | IR 25 P R 1 I 8 DDA DG 271 TRAIT
FEEZH2, KA R TR T A IR A A R R h A HE A
Fo AT WS E B K EZ H2AE DR N I B D i B VR
AL, 75 ZE 2 D 2 R el B F B 6 I, bR H
AL N5 M ANl sl AR M 2 P R R R AT L,
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