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M E: 2022 4F 8 HAEMEM A SCE T — AR B A Y, 30 R B B S AR ECRE R I T B, T ARG D 24 A A
SRR . S T T T SR B A SRR R AR AR Y A3 S M, AP i T R 16S tDNA FREFZRHAE 1 (rp)
W, RN -8 . RE LB W KER RFLP 508, 45 R 8/R: SRR NER ¥ LA JEK 16S 1DNA F
BL 1246 bp, rp HE[A 1212 bp; M FERAEUAJER 16S rDNA Bt 1827 bp, rp 5P 1240 bp, FEH P51 — 2k Wos, n
TERE A AR S5 AR A ) 16S tDNA JERF SIS 16Sr T 4 AYHLIF AR — SR ik 98% LA b, S i # fh i B A
AR R 16S rDNA P4 —HHEIk 100%; 11 &1 rp ZEF)T IS rp T HIAEJER— B =ik 99% L L. REk
BB, R ERE AR AR A B IR AA 16S rDNA RN 583584 (16Sr ] ) MRAR T Ra%, H
5 16Sr [ -B W20 AR B AL A AR IR TR — A /N33, SRGOC R 1 rp JER 535 W b4l (rp 1 ) MR IRAR R
T—AKR33Z, HS pl-B AR EMATARR TR —A/NF, BELREN ., B RFLP 400 R, MR Bk
AL AR R AR HE A 16S rDNA 3 [H 551 2 8L RFLP (&3 5 16Sr [ -B BITE R B LR FR Y 2 KA A, HAH
RIRECH 1.00, 25 B3R, mb T B Mo AR AR AR B8 T 16Sr [ -B WAL o BFFTES S vl Xk A" R Azl
A v 18] A 3 19 By 45 T B b L BB AR A0
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Molecular ldentification of Phyllanthus urinaria Y ellows Phytoplasma
and Witches -broom Phytoplasma

LIN Zhaowei, NIU Xiaoqing, TANG Qinghua, WANG Yenan, MENG Xiuli, SONG Weiwei"

Coconut Research Institute, Chinese Academy of Tropical Agricultural Sciences / Hainan Innovation Center of Academician Team,
Wenchang, Hainan 571339, China

Abstract: In August 2022, we found Phyllanthus urinaria with yellows and witches’-broom symptoms, respectively, in
areca yellows disease garden in Wenchang city, Hainan province, which were phytoplasma infection. In order to clarify
the taxonomic status of the phytoplasma strain in the yellows leaves and witches’-broom of P. urinaria. In this study, we
cloned the 16S rDNA gene and ribosomal protein (rp) gene, and analyzed the gene sequence consistency, phylogenetic
tree and virtual RFLP. The results showed that the 16S rDNA fragment 1246 bp and rp gene 1212 bp were cloned of P.
urinaria yellows phytoplasma, the 16S rDNA fragment 1827 bp and rp gene 1240 bp were cloned of P. urinaria
witches’-broom phytoplasma. The gene sequence consistency showed that the 16S rDNA gene sequence of the P. uri-
naria yellows phytoplasma and the P. urinaria witches’-broom phytoplasma was more than 98% consistent with the
phytoplasma of 16Sr [ group, and 100% consistent with the 16S rDNA sequence of areca yellows phytoplasma Hainan
strain; the consistency of them in rp gene sequences was more than 99% to those of the rp [ group. The phylogenetic
tree analysis showed that the 16S rDNA genes of P. urinaria yellows phytoplasma and P. urinaria witches’-broom phy-
toplasma were clustered in a large branch with those of aster yellows phytoplasma group (16Sr I ), and clustered in the
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same small branch with those of areca yellows phytoplasma of 16Sr [ -B subgroup, with the close genetic relationship;
in the phylogenetic tree of rp gene, they were clustered in a large branch with the aster yellows phytoplasma group (rp
I ), and clustered in the same small branch with those of aster yellows phytoplasma of rp [ -B subgroup, with the close
genetic relationship. The virtual RFLP analysis showed that the RFLP map obtained by the 16S rDNA gene of the P.
urinaria yellows phytoplasma and P. urinaria witches’-broom phytoplasma was the same as the reference map of the
onion yellows phytoplasma of 16Sr I -B, and the similarity coefficient was 1.00. In summary, the P. urinaria yellows
phytoplasma and the P. urinaria witches’-broom phytoplasma belong to 16Sr I -B subgroup in classification. The results
of this study could provide a theoretical basis for the prevention and control of areca palm yellow disease by eradicating

its intermediate host.
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T % (Phyllanthus urinaria L. ), X 42k
HOKEE, £ KEF (Euphorbiaceae Juss ) M
T#J& (Phyllanthus) —4EA4z BEAA Y, 1636 E
FEA TV TR SO R L IX A AR
R Az, HAMRESAHNE. R kM,
W RERIFEYLC R (HBV ), Big . BUm .
PUNEER | PR IE B S e 4 37 45 T B 4
G BN SRSk, R ERE TR R B
Pt HBV Wyl5E, XF SR B93GI7 A B KT
R

T EAR ( phytoplasma ) J&A7FE T ALY B2
P4 75 65 200 L B A A S e B B O L B e R R
PN — R LR, T2 AR R
HEATHE ) G HE o Bl AR AR L A 8 5 R A
Ko, MR Al AR B SRR, 24 D
A 1000 AP WA RARR G, FRECHGE 100
Z Bk JE R R FE B, o EROE (jujube
witches’-broom, JWB )P /N4z #5955 ( wheat blue
dwarf disease, WBD ) ' HEEFH MG ( sugarcane
white leaf, SCWL ) "V 2 i il A9 ( paulownia
witches’-broom, PaWB ) BI&5 45 22 /= 8 | %o A G 7
b ™ E TR . R, AR R YL
FE B EL LR (areca palm yellow leaf disease,
YLD ) J—Fh S K g ), AE4E RIZO 1 LAY
SR BAE I 20 fZTTR) 1D,

2022 4F 8 H, AW EIAFEI R SCE T
WA 1 AR b N A T A R A, e iz b A
i R ILBEAL AT 2R 1 BRI T 2R,
Shy B (AR S AR L 7 LR AR R o i R O
i PCR RIHE AR (L H 5 : 202210933142.8 ),
X BR AL A 2 e PR 4 A B A A I
ZE R B 2 PR Bon AR R AR PEAE . EUR R A

B4 6.8x10°, 4.6x10° copies/uL. H HiE N
B o Bk B AR JEL AR AR TR 43 2 4 e
MIARSCHRGE , R, ASBISE 43 5% it R 2R AL
KA R A 16S rDNA 5 R A AZ B 1 26 1 26

(rp) #EATERE, Sl k57 % i T BeW s it T 2k
B S AR A SR 18 53 S 7, IS5 R
PEAE AR 16S rDNA HEAT 5347, oAb i £k v ]
W LB SRS

1 #MHE5FE

1.1 e

L1 Bk RRlnE R ERE L . ABRES R B
TR SCE T SCEA (19°33'13"N, 110°47'14"E ),

MR BR B AR R B O B AR B A, RO B
fb, TR BRE SRR R B, S0 S A
Pkt (B 1A~ 1D ), %k 545 4 HN-Pu2;
T 2R AR IR R B AR A, AR/ (A
1E~FE 1F), MM 45 o HN-Pul 5 g FEAE & (&
1G ) K H ¥ FE A SCE M SO (19°33'14"N,
110°47'15"E ),

1.12 24X A 5/ E  pMDIS-T #HikyH
TaKaRa 7\ 7] ; 2xTaq PCR Mix . #0413 K4 DNA
P2 O ) G M 3 R OB B e Tl ik R & T A
TIANGEN /A 7] ; DHSo 852 25 20 i [ L 7 M
EHEARAIRAF . FLUER: 1~1000 pL BB
#%.GD120 fHE K %44 . 5S810R &.00 4L K Biometra
TOne 96G # & PCR %,

12 Ak

1.2.1 *tTFzket B % DNA 33 S5HUH HRE S
0.1 g, ZMEYEFH DNA $2BGRH] &5,
HEATAE S DNA 2L, I-F $2 LA DNA # T-20 C
HORAE, &
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A~D: M FEREALEER, B A BRGCRYNT, D CERMGCRANT ; E. F: M RERARER; G: EHEM TR,

A-D: Yellows symptoms of P. urinaria, B is an enlarged detail of Fig. A, D is an enlarged detail of Fig. C; E, F: Witches’- broom symptoms
of P. urinaria; G: Healthy P. urinaria.

1 MTERI A EEFMARER

Fig. 1 Yellows and witches’-broom symptoms of P. urinaria

1.2.2  16S tDNA F= rp & B 69 PCR ¥ 3% LIFFI
F it R il DNA SR, AL & S B PEXT IR,
H,O F235 (A% B3 T PCR 4§74, R PCR
Fe A 0T B AR A AR, SR H—2F PCR K
W BR R AR . 16S tDNA Fll rp JEE 3™
WHIYFES LZE 1, 16S rDNA H:HAYE G PCR
PR 1 RSN PL/PT, 5 2 NS
Y1k R16F2n/R16R2; rp ZE[H (LK PCR ¥ 14 1Y
1 R 51W N rpFl/rpR1, 56 2 RN 519K
rpF2/rpR2; Hi, SR PCR &5 1 2R 45 R,
T PCR F=WIfi B 50 fR5VE AR IEATES 2 2P

N o FrRE S A TAY TR (1) B A R
INTA R P WA & < 2xTag PCR Mix 12.5 pL,
DNA B/ 2.0 uL, ddH,0 8.5 uL, b, T
514 (10 umol/L ) 4% 1.0 uL. 5|4 P1/P7 ¥ # f2
FFk: 95 ‘C TS 5 ming 95 ‘C7Z% 1k 1 min, 48 C
iE & 1 min, 72 ‘CHEfH 2 min, 3£ 35 MEH; 72 °C
FEfH 10 min, 5|4 R16F2n/R16R2 ¥ H4A2 57 A .
95 CHIZE M 5 min; 95 ‘CAR: 455,55 CiBk 45 s,
72 CHEAH 90 s, 35 AMEH; 72 CHEH 10 min,
rp 5B 514 rpF 1/rpR1 Fl rpF2/rpR2 4 W4 12 5 5
TEAR IR RS s

x1 FHARHBEASIMER

Tab. 1 Information of primers used in this study

H[H Gene 5|4 FK Primer name J¥%1 (5'-3") Sequence (5'-3") F Bt B Fragment size/bp £ ik Reference
168 rDNA P1 AAGAGTTTGATCCTGGCTCAGGATT 1800 BERND %1

P7 CGTCCTTCATCGGCTCTT

R16F2n GAAACGACTGCTAAGACT 1200 LEE 03

R16R2 TGACGGGCGGTGTGTACAAACCCCG
rp pF1 GGACATAAGTTAGGTGAATTT 1240 LEE 40141

pR1 ACGATATTTAGTTCTTTTTGG

rpF2 TTTTCCCCTACACGTACTTA 1200 MARTINI %5

pR2 GTTCTTTTTGGCATTAACAT

1.2.3 PCR =i, ARG E 23R
WEEE I 01 ik 77 €5 %5 PCR P2 %) H A5 2 04T
Weatifk, 74 B 8 A BS pMDI18-T k% 12 5 %
% DHSo B2, fEPiAER AR TR
T 37 CHiFR, @y PCR #47 HYELSE,
1 BH 1 2 Ak 338 TR YA 3 TR B 4 A B2 ] 3
J¥ s

1.2.4 16S rDNA Fo rp A B 55 — BB R Z R K
ARSAT LT IRITE 16S tDNA Fl rp 5 K8
i NCBI 7E4K blastn F£/% ( https://www.ncbi.nlm.
nih.gov/ ) #EAT [FIIRVER: 24387, 7E GenBank £ 4

JE TR AN (R 20 350 20 A AR R PR K 16 tDNA
L FPIIR rp ZEN RS, R MEGA 7.0 24,
K H4R$%H: (neighbor joining ), bootstrap & (15
BN 1000, 43 BIFIEE 168 rDNA 1 rp 3K R 58
RH IS, A3 Hr T SR B AR LR A A
RPN, I 16S rDNA FI rp K ¥ F4R A
% GenBank (¥ % .
1.2.5 #i/R4k 16S tDNA /55| 44 RFLP 447
T B B A AR R BB JEAA 1 16S rDNA J
DAL 38 3o A SR AR TE 2k 53 28 S8 08 B/ iPhyClassifier
(' https://plantpathology.ba.ars.usda.gov/cgi-bin/re-
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source/iphyclassifier.cgi ) 47 AL ME 43 B Fl K 421
RFLP 4}7, i A B A 1) 43 S i ),

2 HRE5HH

2.1 #E{K 16SrDNA #0 rp EE R EBRHIKE

I BRE AL FE S Y AR R 16S rDNA
FEH, R4 1.2k WA B P73 rp LA, 2kAS
25 1.2 kb R Bt IR BR KRS & rp 7 8 A
& 16S rDNA JL[H, 545 1.8 kb W BL; §714
rp 3, KL 1.2kb A B (K 2). AR A
BN ST H 0 BER/NEA —3, HAfRER
FEA R ddHLO R4 3G AR 7 B, DL B R B
AT EEXT, 25 RO, B R % T 2R
BAL AR JEAA 23 518 i 44 R T BRI R
R HE R (PuY-HN-2022 ). M B MG AR JE {4
R ZR ( PuWB-HN-2022 ),

A: 16StDNA K ; B: rp3&[H; M: DL2000 DNA marker,
1: M REREEA L 20 METRERMEL; 3. EREEES; 4: ddH,O.

A: 16S rDNA gene; B: rp gene; M: DL2000 DNA marker; 1: Yel-
lows symptoms of P. urinaria; 2: Witches’-broom symptoms of
P. urinaria; 3: Health samples; 4: ddH,O.

B 2 16SrDNA 70 rp EE A PCR ¥t 7= 5 ik rE ik B
Fig. 2 16S rDNA and rp gene PCR amplification
product gel electrophoresis

22 16S rDNA. rp EEFI—HERRELZE
B

I E R H 1 B, AR T Bk A
A 16S rDNA F B 1246 bp (&5%'5: OP851691 ),
rp L A BE 1212 bp (B 5% : OP918672); MR
PRMK R JFAAK 16S rDNA Fr Bt 1827 bp (&5 .
OP850851 ), rp M F B 1240bp (B k5 :
OP918671 ). ZILHFH| —EPE4-HT, MR
e JE AR FARAE AR 5 16Sr T ZHAR AT 16S
rDNA JP8—E R 98%LL o Hip, mF gk
B0 AE B 5 RO T SR i A AR (B SRS
MG599470.1 ) A9 16S rDNA 35—k 100%;
T R A AR 5 22 B B A2 R AR R AR (%

K5 MT708485.1 ), MRy 4648 i AE IR Ak (&
S5 AY101386.1) Ay 16S rDNA 731 — 2 ik
99.84%; —HY S E IR kR (B
S5 MZ971180.1) [ 16S rDNA 751 — £ ik
100%. M FERBE AR . ABE AR rp 5
HFFN 5 p I AR —SE &R 99%LA
b, HSWAEA MR (5535 GU228514.1)
—FHMEIL 100%. K RGEKBFRHT, TRk
FE AR FIAKL JFAAR 16S rDNA F& R ) 528 25 ¥ 1k
4 (16Srl ) HEERRT 1K, HS 16Sr
[ -B 0 4H A9 % A 8 Ak Af B AR (8 Sk 5
MZ971180.1 ) R TRl —A/IN3 32, SRG K RILE
ARG RBGE (E 3), MR ERH
AR AR RN A G A rp SRR 34 522 35 v fb 41
(rp 1) HIRAERTF—1KSZ, H5rmpl-BiL
IR AR (555 AY183708.1) R
TR0, RGO FRBR; 5 HADA AR
EGRRRT (K 4). BRI 2004 4 R
K24 E BRF 5 #L R (International Research Project
for Comparative Mycoplasmology, IRPCM ) X fii 5t
PR A Ja) 2 B 7Y T R AR S A A
HoAE JF AR R 16Sr T 4.,
23 EM RFLP o #f

W T 2 B A A A R AR AR Y 16S
rDNA JEH 580 47 i B i Pk i B T 2 8 1
( restriction fragment length polymorphism,
RFLP) 4, FASMEIGES 16Sr 1 -B VR H
fERE R (555 AP006628 ) 1952 [K 5% A1 ]
(E'5), HAMARECH 1.00, Z5 b, ZH FERE
A T A Y i A 2R RIS R AR A i A Vi i R R
¥IRT 16Sr 1 -B WA .

3 iTig

P A AR B E N T o B b 5%, e AR Y
IEUE PMELLGE B S ML | A A AL FE bRt
Ty %58, WH K 16S rDNA JE[H | rp A
e tuf SE R AE AR AR PR ST I 90 b AT — 3k Lt g, |
L N NI E Y 25 I o R R TSR T
R16F2n/R16R2 §"'4% 16S rDNA KK F4 1K) 17 Fif
BRI N VI EERY RELP 20490 AR5 i 1 5
BEFE AR 16S rDNA I rp JEH,  FX6) 35 K 371
T—8Matr . REKEW T 16S tDNA K
L RFLP 20 #7, 5k 2R 8 A AR DR AT e ik 2R A
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DQ092321.1 Pepper little leaf phytoplasma (16SrI-S)
FJ914642.1 Mexican potato purple top phytoplasma (16SrI-V)
FJ914650.1 Mexican potato purple top phytoplasma (16SrI-U)

DQ375238.1 Tomato little leaf phytoplasma (16SrI-T)

50| A OP850851 Phyllanthus urinaria witches-broom phytoplasma PuWB-HN-2022

A OP851691 Phyllanthus urinaria yellows phytoplasma PuY-HN-2022

MZ971180.1 Arecanut yellow leaf disease phytoplasma (16SrI-B)

— AY034089.1 Cherry little leaf phytoplasma (16SrI-Q)

AY389828.2 Aster yellows phytoplasma (16SrI-A)

64 -r— AF268405.1 Aster yellows phytoplasma (16SrI-O)

L AY265213.1 Blueberry stunt phytoplasma (16SrI-E)

—— U96616.1 Strawberry multiplier phytoplasma (16SrI-K)

100Il__ AY265211.1 Apricot chlorotic leaf roll phytoplasma (16SrI-F)
AF222065.1 Clover phyllody phytoplasma (16SrI-C)

52
9§[AY102275.1 Strawberry phylloid fruit phytoplasma (16SrI-R)
100 HQ225630.1 Candidatus Phytoplasma costaricanum (16SrXXXI-A)

AF248960.1 Mexican periwinkle virescence phytoplasma (16SrXIII-A)
56 DQ174122.1 Candidatus Phytoplasma americanum (16SrXVIII-A)
| 99 AF248959.1 Candidatus Phytoplasma solani (16SrXII-A)
100 _|: AY725234.1 Candidatus Phytoplasma caricae (16SrXVII-A)
71 AY725234.1 Candidatus Phytoplasma caricae (16SrXVII-A)
FJ432664.1 Salt cedar witches-broom phytoplasma (16SrXXX-A)
J542541.1 Candidatus Phytoplasma mali (16SrX-A)

oL A
66 X76431.1 Candidatus Phytoplasma rhamni (16SrXX-A)

100 U15442.1 Candidatus Phytoplasma aurantifolia (16SrlI-B)
L AF147708.1 Hibiscus witches-broom phytoplasma (16SrXV-A)

JQ044393.1 Candidatus Phytoplasma pruni (16SrIII-A)
KF751387.1 Candidatus Phytoplasma palmicola (16SrXXI11-A)

AF515636.1 Candidatus Phytoplasma phoenicium (16SrIX-D)
EF666051.1 Candidatus Phytoplasma omanense (16SrXXIX-A)

AB054986.1 Candidatus Phytoplasma castaneae (16SrXIX-A)

AJ632155.1 Candidatus Phytoplasma pini (16SrXXI-A)

AB052873.1 Candidatus Phytoplasma oryzae (16SrXI-A)

l: AJ550984.1 Bermuda grass white leaf phytoplasma (16SrXIV-A)
EU371934.2 Malaysian periwinkle virescence phytoplasma (16SrXXXII)

AF092209.1 Ash yellows phytoplasma (16SrVII-A)

AY197655.1 Elm yellows phytoplasma (16SrV-A)
AY390261.1 Candidatus Phytoplasma trifoli (16SrVI-A)

97

100

97

43
B3 ETH#HERK 16SIDNA EEAFIINRGELER
Fig. 3 Phylogenetic tree of based on phytoplasma 16S rDNA gene sequence
A OP918672 Phyllanthus urinaria yellows phytoplasma PuY-HN-2022
Sg A OP918671 Phyllanthus urinaria witches-broom phytoplasma PuWB-HN-2022
AY183708.1 Aster yellows phytoplasma (rpI-B)

AY264858.1 Maize bushy stunt phytoplasma (rpI-L)
AY264859.1 Ipomoea obscura witches-broom phytoplasma (rpl-F)

AY264864.1 Grey dogwood witches-broom phytoplasma (rpl-M)
43 AY183686.1 Aster yellows phytoplasma (rpI-A)
39 AY264866.1 Apricot aster yellows phytoplasma (rpI-N)
0 AY264863.1 Blueberry stunt phytoplasma (rpI-E)
L U96617.1 Straberry phytoplasma (rpI-J)
AY264861.1 Clover phyllody phytoplasma (rpI-C)
EF193369.1 Candidatus Phytoplasma prunorum (rpX-B)

0.0100
| IS |

27

10

100

JQ360962.1 Clover yellow edge phytoplasma (rpIlI-B)
EF193380.1 Italian alfalfa witches broom phytoplasma ((rpVIII)

AY197678.1 Elm yellows phytoplasma (rpV-A)
EF183492.1 Candidatus Phytoplasma fraxini (rPVII-A)

72
0.050 10011 ;
56 AY197683.1 Potato witches-broom phytoplasma (rpVI-A)
4 ETHEERE  pEEFINRELER

Fig. 4 Phylogenetic tree of based on phytoplasma rp gene sequence
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A: WRBRBEALHIEA; B: M NERMARURER; C. AR RRUA,

A: P. urinaria yellows phytoplasma; B: P. urinaria witches’-broom phytoplasma; C: Onion yellows phytoplasma.
B 5 #EEf 16SrDNA EE 75 EM RFLP L
Fig. 5 Comparison of virtual RFLP of phytoplasma 16S rDNA gene sequences

T BR AR JEAR I R bR RYEE N 16Sr 1 -B
MM . HAETE T NEREAY Z AR IR YR
FWHGER D, AR SO R IRGE A R AR Yo
MR ER . AR, MR ERYAZ 16Sr 1 -B WAL
AR A e, (AR OR R ER, e AT
A SRR ARSI T 2 BRI 2 i R (AR SR A 5 A B
HRIZES . FUCHEN, FB0T BRR A [FE
AR S R 5 A AR e i 5 e 25 R A R

MR &, 16Sr I H i Z, K
29 NP, 16Sr 1 -B 7 41 2 42 3 B Ak 20 A )5 Ak
W R R Az —. Hodr, 16Sr 1 -B W
2 A D AR G 5 | P A AR B AL 7 T R R R B
TR (5 27.89% , %ot A e b 6 7= ek i i ™ A 481 kP
YU 52257 B, R d A m R A bR 2R 5 40 [
e AR A A | SR 2 A 400 i A DR ) S 45 6 2R AR
i, RITRMERT IR 100% , FF4EI 44 7 i [Pericampylus
glaucus (Lam.) Merr.]FI3ifil ( Capsicum annuum
L.) W] AR A AR B A A AR 1 v B) 27 2 0 ARG
KB, IR B AR R A A R R AR Y 16S
rDNA 3 [ 7 51 15 2 40 ¥ 1 0 A D5 1R U6 1 1 &R
16S rDNA JEH TS (B5k5: MZ971180.1) 1)
— Mk 100%; FERGEK BRI, S b
JE A ) 2R % G R 5 AR5 14T BA T 3 X 22 A A
Pel E AT AR AR B AL R R I B, & B3 el A 25 Tk s &
A, T ERB AL 1) & A B A AR el
W, B, SR R B AR AR A AR YU |
T BRI G AR E— 20 5T . Siah, AR AE
W 3 e o A AR L AL RE D), i & B AR el
HOR IR KRR . SRR EL L B | Rk
UG 6 AR BB R ARY ) Fit, MRk
T 2 JI R ASE AR A 0 3 2o B R A 4 1 [ A
FAWAGAEHE— 5T .

MR ERAE R | MR LAY A )
28 LaRor#r, kAT AR ARAR B AL T Ta] A
)25 32 AR JEUAY 09 Z AR Al RE A A T R 41
IV 2 A8 R AR I AN [R) B B3, ORs AN ] )
SEAEIAE DAy o ) A A AL A 8 1 4 5 05 T 1Y
WATETS, D, fEAEAR ARG B, R
OIS B R 5%, o7 bR rp ) 27 2 4E
TR R T

2% 3Tk
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