B W % it Acta Entomologica Sinica, November 2009, 52(11) : 1266 - 1272 ISSN 0454-6296

E T rDNA ITS1 #0 ITS2 K5I H948 ¢ &,
BE CEMK CEARS FEE

XNEW, Mrsl, Hm=Z, FRERAAK

(FERBHEBAEY RIS, YRR EEYEEREALRE, LR 100193)

WHE. ARIE T 1 KE Nilaparvata lugens . 475 K\ Sogatella furcifera F1IK KT\ Laodelphax striatellus 1) tDNA ITS1
HITS2 P51, PARIX 3 FRS I F A k. 3 FKEuy ITS1 A ITS2 U # X (18S, 5. 8S H128S) FFFlAHRT
FasE , {H ITS1 F1 ITS2 JFHI4E 3 Fh KAV AEFHR K . ITS1 ZE T A3 AT i) 438 AL A AT 2R 7 i 35 294 A, 1TS2 £ 4347
1) 403 MR RIARNL A 177 A ARYE 3 B KEL rDNA (1 ITS1 1 ITS2 JF5IET T4 F 1514, MRS 15 1Y%
FERRERT T PCR Y4, Z-Hr R BE 3 FhREL ITST XL | P I BCRABIAE,, T 1TS2 X 9 4e 5 | W 7T AR E
by 3 H BB 0 H i DNA 457, UL, SRA ITS2 XRS5 |9 mT AXF 3 A RE T s 5 F 4 5E

KEBE: W E; HE RE; KKEL; 1DNA; ITS1; ITS2; 657514 4 FEE

MESKS, Q966  TEARIAR: A XEHES: 0454-6296(2009)11-1266-07

Molecular identification of Nilaparvata lugens ( Stal) , Sogatella furcifera
(Horvath) and Laodelphax striatellus ( Fallén) ( Homoptera: Delphacidae)

based on rDNA ITS1 and ITS2 sequences

LIU Yu-Di, LIN Ke-Jian, HAN Lan-Zhi, HOU Mao-Lin" ( State Key Laboratory for Biology of Plant
Diseases and Insect Pests, Institute of Plant Protection, Chinese Academy of Agricultural Sciences, Beijing
100193, China)

Abstract: The complete sequences of rDNA ITS1 and ITS2 were determined for the brown planthopper
Nilaparvata lugens, the white-backed planthopper Sogatella furcifera and the small brown planthopper
Laodelphax striatellus in order to explore the molecular identification method for them. The flanking regions
of rtDNA-ITS1 and ITS2 of the three planthoppers showed only limited variation, but the sequences of rDNA-
ITS1 and ITS2 differed significantly. There are 294 variable sites in the 438 analyzed sites for the ITS1
region, and 177 variable sites in the 403 analyzed sites for the ITS2 region. Species-specific primers of N.
lugens, S. furcifera, and L. striatellus were designed based on their rDNA-ITS1 and ITS2 sequences. The
results of PCR amplification of rDNA-ITSI in the three species indicated that the species-specific primers
were not applicable. However, the species-specific primers based on the rDNA-ITS2 sequences proved to be
useful diagnostic primers for the three planthoppers. It is so concluded that molecular identification of N.
lugens, S. furcifera and L. striatellus using the species-specific primers from the rDNA-ITS2 region is
feasible.
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BB, ATAEKRENE ERFERAEREY
(THa%E, 1995; BEK%Z, 1996), # CAMEET ¢
BRI W E A, ZEFRER VLI S L g b X & AR
faFEE; KO CE A HL B FE o, R4
HAR APV I A & AR O FRCE (T MR,
1995; FZR%, 1996) , # CEUFIIK & E BB 15 7% 5k
BRKFERE , W CEUERE KR EDIR A0 Fi 14 i
BAaiR (BUK G MR, 2001 ) ; K REATMZH#EK
FERBRIBAE I FIAR SO MR, /N2 BRI R
a5 (T HRAE, 1995) . FIIL, X 3 FhfE RELRARLY
S EKRE, HENEEH. 51 AL 55 1
BK.

WA W —EE T 5 Firic s 2 E T H
RAPD BRI FDBE R 12 X R (7 HTR AR, 2001 ;
FAEZRSE, 2001; 19845, 2001 ; KR4, 2001),
AT 8] 38 4 3¢ 28 0 F 3E 22 2 AR K DNA 7
5| (rDNA) ., rDNA J& HHj) ¥ Fi & 40 fig % DNA
G Fhric, BT rDNA #E(BA5T) & H— R 45 X
ARSI B8, B LAAT AR TH AR <F @ A 5 1,
NI A] LATEA 6] 4 o™ 434 700 S5 P 2 v R A i IXC
(TN, 2002) , i T 18S.5. 8S #1288 [l #%
WA PR % S ] B [XC (TTS ) (9 TTS1 0 ITS2 X 35§, H Hif
)TN TR G R I R S8 Kk A S B e (Miller et
al., 1996 Ji et al., 2003) , ANAS[E]HLHEFh BE LN BE
W Liriomyza sativae 3T % F i) tDNA-ITS1 JF %)
B A FIELER ( EFTRESE, 2007), 9 R 22 B R4k
BRI 128 rRNA E: [R5 5] FRAE FI R 58 & B W40 i
(XIERFSE, 2008) ,

KGR 3 M REERERKEENES X
A, BRETXS S CEF R RAA T RBRZ MR 5
Ab, TR CEMER S HE CEAERL, JERILAR
Ko REWFPER, [ X FRE R E AR,
MFRA R A FAME AR A, TEEB T
BIITEERATIX 4o H RO AR, SR i P ] P X AR
FARK, ATLGES BRI RS Y1 B 2R R %
SIS AU 2 #F ( Amornsak et al., 1998; Bk4: &8
5, 2004) , ABFFEME T 3 FpCEAY TSI A1 ITS2
HISEREFA, XA X BT 5] BB Bk 2 R A 57 T
T 4385 AR4E rDNA ITS1 F1 ITS2 (/¥ 511+ T 3 Ff
CEFRRET 1, JEXT A W AN [6] b 2 A R
A AT T PCR & 48404, BRAL TR RE 3 R &
BT

1 ##fnrAaiE

L1 e

KA, AR KRS IR B 8 4
AR (1D o 3 FCEAE 2 MRS T
WFFAMHT, #CEFIE AR B PORA, T
RER EHWRFT (R 1) o FRBRIIR L EMRTE

TR B, 4CHRAF,
*1 BYE.BECEMKCENERKIR
Table 1 Sampling data for Nilaparvata lugens, Sogatella
furcifera and Laodelphax striatellus

&GS SRAE AT [H]
i Individual RARSA Sampling
Species Sampling sites
code time
WkE,  GXGLO1  J PHEEM Guilin, Guangxi 2007.7
N. lugens YNKMOl =R P Kunming, Yunnan 2007.7
HBJZ01 WAt M Jingzhou, Hubei 2007.7
ZJHZ01  ¥iiTHiN Hangzhou, Zhejiang  2007.7
AHHSO1  2¢## 111 Huangshan, Anhui 2007.7
JSNJO1 VL7 FE 3% Nanjing, Jiangsu 2007.8
BJO1 4L 3 Beijing 2007.9
HNZZ01  JaA/Eg ¥R Zhengzhou, Henan 2007.7
HE k@A, GXGLO1 JPEAEMK Guilin, Guangxi 2007.7
S. furcifera ' YNKMO1 = R§EFH Kunming, Yunnan 2007.7
HBJZ01 WAL M Jingzhou, Hubei 2007.7
ZJHZ01  WiyTHiN Hangzhou, Zhejiang — 2007.7
AHHSO1  Z¢#(# 111 Huangshan, Anhui 2007.7
JSNJo1 YILJ7 B 5 Nanjing, Jiangsu 2007.8
BJO1 Jb %X Beijing 2007.9
HNZZ01  JaA/Eg ¥R Zhengzhou, Henan 2007.7
yAX SDJNO1  INZRFFT Jining, Shandong  2007.5
L. striatellus TJo1 Kt Tianjin 2007.5
BJO1 Jb %X Beijing 2007.5
HNZZ01  JRE§¥M Zhengzhou, Henan  2007.5
JSNJo1 YILJ7 B 5 Nanjing, Jiangsu 2007.5
ZJHZ01  WiyTHiN Hangzhou, Zhejiang  2007.5
HBJZ01 WAL M Jingzhou, Hubei 2007.5
JXNCO1 YLV B Nanchang, Jiangxi 2007.5

1.2 FEARFMEE

Ex Tag DNA R & K B K i%E TaKaRa 4\ #],
QIAGEN Gel Extraction 357 &g H TIANGEN /A ],
pGEM-T easy i&;57| & & Promega /A & ;= iy, PCR 5|
Yorh b AE Y T A A A, PCR ¥ 14K
MyCycler Thermal Cycler (Bio-Rad),
1.3 X DNA gyiREX

Sk H Zhang F1 Hewitt (1998 ) 77 ¥ JF4F 40 T %t
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1E - A 2 TR R PR AR S5C KR 1 ~
2 h, FSERRA Tris-HuF08 (pH 8.0) B4, EIK
F 3 min, #E4°C44FF 12 000 r/min E.0> 10 min,
BB AR TE-RAE R 1 k. A1
AT BE AR EZ (10 mol/L) F1 5 AR R B TC K H
UL3E DNA, 4°C i E 30 min J5 12 000 r/min & .0>
15 minF3 135, KU1 0E H 70% F1 100% #8845 Uk
LR, ERETHFEHET 80 ul K EE FKH
-20°C1R-1% .
1.4 5|47%0 PCR ¥ 1

ABEFE BT S Y= 28R Ji 45 (2003) ik
HH 2 XF5]14), 514%F CAS18sF1/ CAS5p8sBld #~
H4NF 18S i1 5.8S Z ] rDNA-ITSI X35k, 5|#%f
CAS5p8sFc/CAS28sB1d 14 {7 F 5. 8S F1 28S Z [H]
) ITS2 X1, PCR JZ i 7E MyCycler Thermal Cycler
(Bio-Rad ) PCR 4% L #4TH 15, 20 wl SR 1K
REB S B & &N Bk DNA 30 ~ 60 ng,
0.3 mmol/L dNTPs, 2 x buffer( % Mg**), b Fi#Esl
Y44 0.2 pmol/L, 0.25 U Taq i, RN SEH:
94°C T AE P 4 min J53#E4T 40 MG :94°CAEH: 20 s,
55 ~50°C touchdown iB k 30 s, 72°C7Ef# 30 s, H /5
72°C #iE{# 7 min,
1.5 PCR =45 5l ZE #n B iR 14 b 8

PCR 7=4¥J F§ QIAGEN Gel Extraction #fifk 57| &

BEAT AL, Sk =Y &% RN % # 3] pGEM-T
easy vector |, PR H 4K e RERL AL B B2 B K
P Escherichia coli DH5a W, 3@ 33 ¥4 « 1 BE 7 1,
R BHE TERE 37°C 250 r/min 3%3% 18 ~24 h, #$RELH
TR M13 5|t 0, LAk 815 il
MR BN BAEARSEER 6 N BURLH T FF 51 K
W, FEFELE ABI PRISM® 3730 i H 340X
317, %14 NCBI o BLAST #4434 [RI PR b
B, BINEBPTFE,
1.6 4$55145]4%1 PCR ¥ 1

FR4E 3 FRE rDNA [ ITS1 F1 ITS2 X [l JF
FEEXTE5 R, AR 3 FREFE rDNA-ITS1 F1 ITS2
X&&IT T —FKERETIM (R 2), M5IxHE
AE—Z5 97 ITS1 [X 3 Fp KA IR CASI8sF1
Bl#)(Ji et al., 2003) , 7£ ITS2 X #¥)5% A CAS5p8sFe
1% (Ji et al., 2003) , 51¥H HEAEY TERAREG
o PCR W 7E MyCycler Thermal Cycler( Bio-Rad)
PCR {488 EHEATY 1. 20 wL (4 ST AA R 45 B4 i
48K A5 DNA 30 ~60 ng, 0.4 mmol/L dNTPs,
2 x buffer (& Mg** ) (TaKaRa Biomedical ), | Jif
51934 0.3 wmol/L, 0.3 U Taq [ ( TaKaRa
Biomedical) , W ZH( K :94°C A8 4 4 min J5 3F
735 NMEF :94°C A5 #4 20 s, 55 ~50°C touchdown
Bk 30 s, 72°CHEfH 30 s, H)5 72°C ZE{H 7 min,

x2 HR5MWFIBRYEE K

Table 2 Species-specific primer sequences and the target product size

L SR BlHFE(5" -3") PR/ (bp)
Species Species-specific primers Primer sequences Product size

ITSI % K&\ Nilaparvata lugens ITS1-BPH TGGCCGATGTTAGTCAGACCAGACC 361
B K\ Sogatella furcifera ITS1-WBPH ATCAACATGGCATGCAAACTCATT 350

TR K Laodelphax striatellus ITS1-SBPH ATGAACCGGAGGCTCAGACCCTGAG 320

ITS2 WA N, lugens ITS2-BPH TGGTACACACACTGGAGGCAATATT 476
B KA S. furcifera ITS2-WBPH GATAAATCTTCAACATATACTAGCA 262

KA L. striatellus ITS2-SBPH TGCACCACACACTGGAGACAAACAG 395

1.7 DNA F5|#i#EabeE

FIFH %4 Clustal X ( Thompson et al., 1997 ) #f
IR R, SREHH#HIT AN TR AN F SR
DNASP version 4. 10 (Rozas et al., 2003) #4785
AN A A7 s W Gt . B MEGA4. 0 ( Tamura et
al., 2007 ) XF b3R5 FEAT i & B M 2 AL 2
Wiz,

2 ZREH5MH

2.1 3 F#B ¢H rDNA ITS1 70 ITS2 F 5l jy i &
AR AFE

2.1.1 ITS1.JFp&s R i 3553 439 ~
603 bp K ITS1 52473, 3 Fh KEA ITS1 AE R K,
HH CE ITSI 5 BEdf K (603 bp), K € E &
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(439 bp) (£ 3) . 3 FREAM ITSI X A +T FEE
w5, 1E58.7 ~61.9 Z A (K 3) . 3 B K@ ITS1
XFpsl e BE, S G, R 438 4
PR AL AL 170 A, BN kL 144 4>, T A] A8
P RIKE] 294 14

2.1.2 ITS2: PSS RAWEBIVIRRE] 422 ~
566 bp Hy ITS2 SE# 751, 3 F KL ITS2 KARRK,

KA ITS2 i Bif & (566 bp), A CElRA
(422 bp) (5£3), 1 KAMET KEAM ITS2 A +T
ERBE, 28 60.2% F158.5% ;5 JKKEM A +
T &S EAHXBAR, (L 49.8% (F£3), 3 KAl
ITS2 PRl e mdE® B3, @il W fE, 7ERT 24
403 Mz, BRE 173 ANBRR LA 226 LS
e, AR RGAE] 177 4,

£3 #BEA.GY CEMK KE rDNA-ITS1 1 ITS2 FF 54 E R AR
Table 3 Sequence length and nucleotide composition of rDNA-ITS1 and ITS2 genes of
Nilaparvata lugens, Sogatella furcifera and Laodelphax striatellus

1TS1 1TS2
W MG S
Species Individual code KE A+T GenBank 7515 KE A+T GenBank J¥51 5
Length (%) GenBank accession no. Length (%) GenBank accession no.
KA
GXGLO1, GXGLO2 535 58.7  EU931463, FJ607950 566 58.5  EU931464, FJ607952
N. lugens
HE RE
GXGLO1, GXGL02 603 60.5 EU931465, FJ607949 422 60.2  EU931466, FJ607951
S. furcifera
K KE

SDJNO1, SDJNO2 439 61.9

L. striatellus

EU931461 470 49.8

EU931462

2.2 PCR ¥ #5%5%E 3 fi %@

ARYE ITS1 A ITS2 X 7E 3 FhCE P AR K
B, BATBIFGHr%t CAS18sF1/CAS5p8sB1d (344
ITSI [X ) #l CAS5p8sFc/CAS28sB1d (3 ITS2 [X )
iEid PCR 43 %t 3 Fh R E A T4 RE . PCR RPLIA
BB RIAAFF T 1.4 R, 3 FhRES B
6 NMMRBEAT T PCR 373, BiISMEEEIE L Uk 45 R 8
7, BB BERREX 2 3 A REL(E 1) .

1.2 34 5 6 | 8 9 J0il12 |3 141516 17 1819 20

E1 #5RE.BHE KEAK KE rDNA ITS1
A1 ITS2 g PCR ™44 74 iy Yk ]

Fig. 1 PCR amplification of rDNA ITS1 and ITS2 genes in
Nilaparvata lugens, Sogatella furcifera and Laodelphax striatellus
1: DI2000 marker; 2 —7; # K&\ Nilaparvata lugens; 8 -13: HE K
T\ Sogatella furcifera; 14 —=19: JK K&\ Laodelphax striatellus; 20; 100
bp DNA ladder.

PR BAT R F B Re e 2 W 5 | W ) D 3 251
3 RE, 3 FhREZE rDNA-ITSL Al ITS2 X F4F 5+
Y519 PCR P45 R ILIE 2, 72 ITS1 X, BREE
REYHEGRAEARS, KA CEY R
Bhf, PCR 7= H K/ 435 320 bp (K & EL) F
361 bp(# K& ), 7E ITS2 X, 3 A WEHA) PCR ¥~
WA R B, R BOR/N 5108 262 bp (HHE
), 395 bp(JKKEL) 71476 bp (45 KE) . XK
ALY =

2 3 4

5 617 8 910
ITS1

2 i tDNA ITS1 1 ITS2 [X 45 50k 5 | %48 Kl
FH CEVATR CEEE R ) PCR 374474 B vk
Fig. 2 PCR amplification by using rDNA ITS1 and ITS2

species-specific primers of Nilaparvata lugens,
Sogatella furcifera and Laodelphax striatellus

1: DI2000 marker; 2 —3: #§ KE\ N. lugens; 4: ¥ CESF 75 WP

1 B ¥ XF B8 Negative control in PCR amplification with N. lugens

species-specific primers; 5 —6: FH K& S. furcifera; 7. HE KEUF

S5 Y914 1) B4 % HE Negative control in PCR amplification with S.

furcifera species-specific primers; 8 =9 JK K&\ L. striatellus; 10: JK &

AR5 Y918 B9 B % R Negative control in PCR amplification with

L. striatellus species-specific primers.
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RS MY IR AR I - K 3 AR A
ITST 1 ITS2 X 7 S+ 5 | 9%t B AR 7 8 AR
Mo PR (BRI L ME, R 1) BEATY A
5, UERFRESIDRT BEEMSE. 3

5 6 /7 8 8101112 #13

N. lugens

L. striatellus

ITS1 X455 1E514 PCR § 445 R Box (8 3) Bk H
HREEY IERCR A AR S, ITS1 X485 REFIK K
A HEBOR IR (B 3) 5 ITS2 X 3 F KB4 57
YS9 SRR BAE

14 715 1617 18 19 .20 215 22 23 24

S. furcifera

S — e ——

3.4 5 6 7 8§ 91011 12 13 14 5 16 17 18 19 20 21 22, 23 24

L. striatellus

S. furcifera N. lugens

19 20 21 22 23 24
S. furcifera

4 5 6 7 8 9101042 13 4 15 16 17 18

L. striatellus N. lugens

19 20 21 22

L. striatellus

8 91011 12 13 14 15 16 17 18 23 24

S. furcifera

20348 5 60 7
N. lugens

4 » 6 |/ 38 91011 12 15 14 15 16 1] I8 9 720 2] 12 203 24

S. furcifera L. striatellus

N. lugens

G N e SRR e ——

19 20 21 22 23 24
S. furcifera

4 5 6 7 87291011 12 13,14 15 16 1] 18

L. striatellus N. lugens

3 rDNA ITS1 1 ITS2 XRS5 1048 KEL . HE REFTR REGEE ) PCR 9714 74 i vk &
Fig. 3 PCR amplification of rDNA ITS1 and ITS2 in Nilaparvata lugens, Sogatella furcifera and Laodelphax striatellus
1: DL2000 marker; 2 -9 ITS1 F1ITS2 X 4555|491 BFr¥#h i) PCR F=4 83k Bl PCR amplification with ITS1 and ITS2 species-specific primers
in the target species; 10 —16, 17 =23 4354 ITS1 F1 ITS2 KA4% 55193 ¥ WiFhAE HirdFh a9 PCR 72488 9k &l PCR amplification with ITS1 and
ITS2 species-specific primers in other two non-target species, respectively; 24 ; F{4:X} 8 Negative control.
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3 Bh R BB H S G| A B R S B I A
B - 4B — b REUA AF M 5 | 0 1 HAt A T L AP
Y HUKE R EA PCR AR LI, &A%
HXFAE BRI FPER 7 IR R B AR AR (SR
L ARERT 7 ASFPRE, BRI L AMA, R 1) B
T ERE, REY LR BR: 81 CE BT
ITS1 XA A5 W 7E K REH 8L T PCR 43 ™
Yy, THA AR R VRS Y A B 32 B YT R B
PCR =41 (K 3) o

P, A3t 3 A RE ITS2 X AF 745
PRy AR 3 AR EBH TR 2 TEE, T
FIRE 2,

3 Wit

RAEHR FRRELA 1500 FHLL L, ERMA
A 200 A, HE KA AT CEVRK CER
A= LR EFE R, BHE] GenBank ¥ FEH A
rDNA J7 58] LUFF g A KRB ITS1 51, 4%
WFgEilE T 3 A & rDNA ITS1 il ITS2 &%
F, IE43 T 3 FRREL ITS1 A ITS2 J¢ 51 9 Ak
A

ABFFERES R T N, I B PR
MG REFE S AT B SRR Y . SR AT
PEFPHER — AR5 D[] TTS1 F1 ITS2 751 4%
AR /N, EEZEARANMEZ BTS2 5 WAEE
ANo B, BT R —AMAR N I Z | 22 57,
WREH P —RF I BT R G T, XA A TE
HAbR RUF 5 5347 o B A5 A SR 18 (2= 1E PG Ak
8, 2002; XIEHSE, 2008) , XFFix 3 Ffg AL,
BATE B tDNA ITS1 F1 ITS2 Rif A CEF N L
B, (B FFp 1AL A R A 55 2 — N AR 1Y
S Fhrid.

3 A REUE ITS1 A ITS2 JR5 BAR B — %
# AT 1 & ¥ (ITS1, 58. 7% ~ 61. 9% ; ITS2,
49.8% ~60.2% ), (A 3 FhGEH ITS1 5 BE7E 08
P2 rDNA ITS1 FB8 L2 AR ( EF[3¥ESE, 2007) FH R
KESR, AW ITSI MFEHHMESE A+T R
85.1% .G +C H14.9% , JK K& ITS1 AEXTEH A
PRD REVE BRI AT fRaFtE, B7E ITS2 X AT &
BHWRK, 3 FCEREREF WA, HEE
FIE SRR X AR KM 2R, XU XA X B
AR KA R, BAETERNAER, RE
3 FPKEWRY ITS1 A1 ITS2 |38 X (18S, 5.8S F128S)

FEFAERT U RRAE , ITST M3 X B AR SFE K T 1TS2
MIFE X, (B ITS1 A1 ITS2 78 3 F RE PR RE R,
ITS1 XAES3HT 438 A s AT AR s 3R B T 294 1,
ITS2 WIZE 53 Hr ) 403 A7 i AT AR s 177 4,

3FREVBRARAE, RAERK CGEMESHE
TREVERL, X TR 2R 2R S AR B )R i A AR
A, REFAME AR S, BME7E B T iRl X
57, XETFERSFHHREHITRS . A5 HR
FEIFI A 3 b EL ITS1 A ITS2 {1 X BL AR 5 K B ¢
A, HERFERS Y PCR P38 XHE A RHE
SELUSE S B AR HEAT 2 F 55 51, B 2% B R ko T
PCR F=#) 25 RN REHG 3 Fp CELX 43Tk, FIL, R
A £ X 3 R REUR AR S X R T AR
YEHIZ WS4, @it PCR P X} 3 Fl R EA Rl B
FREFRIREAR 208 — RN AR, & B ITS1 X [
S YAEESHT 3 A REWSFEE, ITS2 X
FIFR SIS 7 3 F REVF Y REHEAT 8 171 PCR
Pt Y e R e . WHEE bVF, AOENE
SRR AR (5 R ) ITS2 J§5), I i—
RN FPRSE X o (B TRV B R A
BRI, AR LV B BT A f AR AR F 00 5 A 43 A
(BK4: 1245, 2004) , FRATRA ITS2 XA R M5
XF 3 FpRESS 8 MR E A K EERSES
R EERTEVE . HTYMREREZCES R
YEMRI B, BUAMK, FTEEMLE, Bkl g R
HERFE LR T T, A HE 4 ¢
Al R RERTR KA ITS2 X A4 S8 4k 3
PR CEVTERRIR TR DL T B PR S B4R T A R
TH,
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