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Optimization of Agrobacterium rhizogenes-Mediated Genetic
Transformation System of Solanum nigrum

ZHANG Jingjing LUO Haixia HONG Yanping ZHAO Shicheng’

(College of Pharmacy , Harbin Commercial University , Harbin ~ 150076)

Abstract The aim of this study was to establish an Agrobacterium rhizogenes-mediated genetic transformation
system for Solanum nigrum (black nightshade) with the goal of enhancing transformation efficiency and
increasing its total flavonoid content. Based on this system, the recombinant plasmid PBI121-6flag-SnCHI was
constructed, the hairy roots of SnCHI gene transformation were induced by Agrobacterium-mediated pathway,
and the content of total flavonoids in the hairy roots of S. nigrum after SnCHI gene transformation was
investigated. The results showed that the induction rate of hairy roots of S. nigrum could reach 88.49% under the
conditions of OD, value of 1.0, infection for 25 min and co-culture for 24 h. The qRT-PCR detection of
transgenic SnCHI hairy roots showed that the gene expression level was 28.81 times that of the blank group. The
total flavonoid content of SnCHI transgenic hairy roots was determined, and it was found that the total flavonoid
content of SnCHI transgenic hairy roots was up to 4.14 times that of the blank group. The genetic transformation
system of S. nigrum was successfully established, and the function of SnCHI gene was studied, which provided
a reference for tissue culture and genetic transformation of the same genus.
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FARAR (hairy root) Ky & AT 1# (Agrobacteri-
um rhizogenes ) 12 Y AEY) Ji 77 H 10 BEARAS N TE AR
AR, B PR O ARIR B AR . BIRAR BAT 3 1%
TR AR BE PR, AN 32 SRR e 791 A 52 e 25
P BEA AN BRI 7 ), Huang 55
AT TS R AR SRR LR BRI S B AR
LA 7 ) L I IR ) 6 S e bk 2= 49
B i B T A A BRI R E N
T2 Y, W8 5 (Polygonum multiflo-
rum)'"™ | & (Astragalus membranaceus)™ | R
(Atractylodes macrocephala)™ . Wi1¥2: (Panax quin-
quefolium) "5

KT RIRATE A T 1 e AR R A e 2%
FH S HE DR A U AR AR 45 T T A PR R DA G
AWIFFE LATC T Je 35 v 0 o SRR 4R 5 TR PR S
B TRV L AR G IS [] e AL B 3R IS ) % B AR AR 5
SRR B W) 5 4G 4L TR PBI121-6flag-Sn-
CHI, B i AAT A 3, V5 3 5% SnCHIJE R (9 TR
W, %5 22 e 25 B ARAMR e SnCHI 5L T IS 1Y 5 2
S AR AL, LR [ A ) 0 20 25 R s L e
BT i i 2 2%

1 #EF7E

1.1 R
1.1.1 M

TG AR} Ry I R T 1 b R 2 24 2 B S 5 = b
FMRETL W . e E AR T, H 75% & TEH
7 1 min, 0.3% R FLIRE IR I 45 min, K F K IE UL
3~5 UK, TR AU K 4, IR Y 1/2MS A
B % kTR AR 3R L v T L B SR A N B R R
LR T T 26 °C.8 h-d' JEIREE 3 400 1x 4%
TFFRR
1.1.2 @Ak

TP B %32 25 AR AF T Ar. 1193 K599, Ar. A4,
Ar.Qual B0 T 1M b A= ) AR RN A PR AT
TF-=80 “C; PBI121-6flag #H A h ZR JL MRl K 24 k=
B $2 43t 5 pCloneEZ-TOPO # AR I [ o 36 28 F12E )
AR HRAH .
1.2 REHE
1.2.1 4&2F&$4&

MA=80 “CHH JBEAZ 245 & AR AR KT B VKV R , X
50 pL A 75 mL /) LB & i 37 3 b 7675 K599
Ar. A4 B9 55 F2 FE PO A 50 wgemL Y BE EE R

(Strep) , 7E 7% Ar. 1193 (985 F2FEH A 20 pg-mL™!
A FIE - (Rif) , 76 Ar.A4 [ LB IR B FE 5 A
50 we mL! BT R A8 E K (Kan) 5 5628 °C,
160 r*min ' P77 15 9% 8~72 h(IK E MR H 3% ) o 3%
FEHEE S BT 2~3 mL N E H 0D, . HEFE T
0D, I TR T, 4 000 rpm #5.0> 10 min, & L3, iTA
ERFMS AR R B S, TR IR
1.2.2 RELRBFFHAKE

TEIRZE BRI T B, AT B AR 2
R BRROAR B A= LIt ] S g SR R] 1 2500 e 2%
BRI TSR, UTCR e 35 7 4k
FEAA, 43 500 7 2 % AR AR FF R PR PR 25 U (Ar. 1193,
K599 . Ar. A4 Ar.Qual) . 18 ¥ ¥k £ 0D, (0.4.0.6.
0.8.1.0.1.2) f= 44} E (10.15.20.25.30.35 min)
FERE SR (0,24 .48 .72 h) .

HU1.0~1.5 em® K/ IR ZE I o 42 4 A
T IR R MR AR AT B8 TR R (L TR, (AR
R T fil) , KW T2 R, & T
1/2MS [ {4 85 5 He 28 “CRAME 4510 AL BE 5% .
LR FREE RS KK VMBI, B 2 1/2MS
R T B 5 5L B 7 d T 1 IR BRI IR 4 .
AL 84 7 AMEAR , BRI AL E & 39K, S ]
HMERAS AL K A ARAE B

BRI T =" 4 TR SME A5 =/
84)x100% (D
1.2.3 SnCHIX R %%

K H CTAB A2 HCE R AR DNA, PCR 5IF rolB
FEPIF rolC BE A, 1 72 B RAR J2 ti AR AR AT W 5
I SR 1. $RESEAE 1 RNA 30 SR
cDNA YER PCR S SR o AR 4l A4 R 81 2 iy ) 5
T B S Ay BT A8 2 SnCHT 4 K AR F 4],
{13 NCBI Primer-BLAST T Ei% 159y (% 2) -
17 PCR, 2 MU =91 5 pCloneEZ-TOPO 384K % 4% ,
¥ B KA (Escherichia coli) DHSo 857 25 40 i
o PRECEA TR T T TR 55, HEAT PCR 2 BiE
1 . A B P L X

F1 rolZERAS|IHFF

Table 1 Primer sequences for the rol gene

ElE7E2 Bl 2]l
Primer name Primer sequences(5'—3")
rolB-F GAAGGTGCAAGCTACCTCTC
rolB-R GCTCTTGCAGTGCTAGATTT
rolC-F CTCCTGACATCAAACTCGTC
rolC-R TGCTTCGAGTTATGGGTACA
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Table 2 Primer sequences of target gene

EAGT S\ 3141 PRI
Gene name  Primer name Primer sequences(5'—3') rocue
length/bp
SnCHI-F ATGGTGAATCCTCCTGGTTC
SnCHI 654
SnCHI-R CTGGATTGAGGGTAGCTCAC

1.2.4 &4 PBIN21-6flag-SnCHI J& %3 % i& # 4K
LR E= S

PBI121-6flag #8 & J5 A I Sall P s 4 V1) i 1)
B E AR I 4li4b , D) 51 38 i PCR N3
B SnCHI-flag Jv BB M 2l 4k, 4 151 ) Sn-
CHI-flag Fr Bt 52 P4k PBI121-6flag 24 % 1 I s
FERKIAAT IR, AR kB e R IR 55 37, TRTR R A
MR AT PCR SR, 9125 S0 iF T 40 ok S 75 iy o BRI
PEFR TR T EEXT . 514 35S Promoter-F 5/ -CCCA
CTATCCTTCGCAAGACC-3" ; SnCHI-R 5'-CTGGA
TTGAGGGTAGCTCAC-3' .
1.2.5 ##SnCHIA B LRRMHF KR RIZHK

W 41 FORL PBI121-6flag-SnCHI 5 N &2 75
AIARFT I Ar. 1193 v Al FH AR B st AL i AR R 75
S e 2t o B RAR [ B L 2SO R
Ar. 1193 {2 4L A% i, $2HU DNA, PCR % iE SnCHI
FEA  PBI121-6flag # AR J rolB FE R A AE , 519
[ 1 /0 1.2.4, BAPEBRAR T 80 mL 1/2MS i 14
RigRdkrh 26 CRRG IR .
1.2.6 AEESnCHIXABWH AL TR ERAL
oM

4 PH M B ARAR RNA I #% 5% IF 47 qRT-PCR
SN, BN 3¢ 3, KL R 23k K B0 3 3R
2RI T AR E AT . S HERE R T

100

PR
Induction rate/%

B N o]

=] { < o

[N
S
T

TR
Induction rate/%

Ar1193K599 ArA4ArQual 04 06 08 1.0 1.2

[ty =il
Strains
ANR/NG FhEFRIR 22 5 18 3% (P<0.05) .

Different lowercase letters were very significantly different (P<0.05).

RO

Bacterial solution/ODy,

%, VLSTT Db i dl IR 40O 5] BE @k
T e HE DR TR DR MR U B 5 e O e A 28 A L

Pl 2 2 25 5
R3 LHRHKEEPCRIY

Table 3 Primers for quantitative real-time PCR

; i
519447k 51901741 P
Primer name Primer sequences(5'—3') Product
length /bp
qRT-SnActin-F GCTCCTGAAGAACACCCT
128
qRT-SnActin-R ~ ACGGCCTGGATAGCAACATA
qRT-SnCHI-F ~ TACTCTGAGAAGGTGGCGGA
140
qRT-SnCHI-R AAAAGGATGGAGGCACCAGG
1.2.7 HBFLE

K Excel 2021 #EA T AHSIRIR AR IC R, R H]
GraphPad Prism 10.1.2 %A B 21 TAb 3, 22
YA LR B R 2R 5 2200 B, SR Tukey VEHEAT
HIGLEIE . LLP<0.05 HESAGITEE L.,

2 HRESW

2.1 AEEEMNEEZERRFSERHZME
2.1.1 FREAEHRALERLRRAEFEGYN

PEH Ar. 1193 K599 . Ar. A4 Ar.Qual RFF T 43
Bz g e S0t i AME AR, G5 5 an B 1, ESE R IR 4
AR BRI AT 5 e 25 BARAE, Ar.1193(92.86%)
% 7 T Ar. A4 (87.70%) . Ar. Qual (80.55%) #l
K599 (68.65%) . &l 2 " Ar. 1193 A AR AE K AR 245
RAF, AR R AR & 3k, 48 A0 B BE K s Ar. A4 il Ar.
Qual MRy ik, TEMIAR ;K599(68.65% ) A&
KL EAKEE, TR, w08 E, B
Ar.1193 Jy e 25755 BARM AR R K
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I ] e 4 i
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E1 AREZRERKFEXEZNFIMEEERESHZME

Fig.1 Effects of different factor levels on rooting induction of Solanum nigrum leaf explants
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A~D IR Ar.1193.K599 Ar.A4 Ar.Qual : E~T B (OD VKK H 0.4.0.6.0.8.1.0.1.2,
A-D corresponded to Ar.1193,K599, Ar.A4,and Ar.Qual in sequence ; E-I corresponded to concentrations (OD,) of 0.4,0.6,0.8,1.0,and 1.2 in

sequence.

600

2 AEEREREXNBRRE SR

Fig.2 Effects of different strains and concentrations on hairy roots induction rate

2.1.2 FEBHRKESSRELRIEF RGP A

JH Ar.1193 AN [A] R 2 (0D, 4 0.4..0.6..0.8
1.0.1.2) 53 iz Y de 28 i A A A, S5 R an &l 1,
5 PR BE S T R Y T 66.00% , 2 TR IR E
0Dy N 0.4~1.0 B, 175 5 2 Bl A1 Y V¢ 32 185 vy 384
B0, 24 0Dy, R 1.2 08, 35 AL . 0Dy, K 1.2
75 H(72.62%) B E KT 0Dy, M 0.6(78.97% ) {H
T 0Dy M 0.4(66.27%) . ODg,, N 0.8 i} 55 T 5
(81.35%) 55 0D, 4 1.0(82.14%) B To b % 22 =,
H 0Dy, A 1.0 B 175 T 25 e H AR AR ¥y ik
PRI 0D, R 1.0 M5 S AR IR
2.1.3 FARABREHESERLRREFRY
#h

I E AR G B ) AT e RS R A Bk
Mo 0D, M 1.0F0 Ar. 1193 X} 35 F i T AR
[ B5F ] (9 4= 44 (10, 15,2025 .30, 35 min) , Z5 5201

KL, Bl 1= % B B) 3G 075 S 23 S 3 J5 ek, 4= e
25 min 75 5 %K (88.89%) fi i , 8 = T H AL T A
21, BRAR AR AR A RS s B FEAR G Bif
[&] & 25 min.
2.1.4 RFHREHEAFEELRBF TN
B IR ] 2398 0,24 .48 72 h, 45 R NA 1,
WEoE & B85 35 0 h (47.62%) , W i 5 1 Bk
M5 FL 538 72 hiFs 3% (61.90% ) 2.3 =5 T 0 h{HAIK
T 48 h(78.57%) ; TEILHEFR 48 hFI 72 h, BARMRAE
KOR LA b 5 215 9% 24 h(86.90% ) 55 48 hifs G %
FEAE B T 22 S HAL R 3215 o R e BAR AR AR
KARBLAEL S, R 1 24 b Ry e AE L RE TR A]
2.2 SnCHIEEZEREARIEBENHE
X} 2% BARAR WEAT PCR KGN, 7E 500~750 bp .
250~500 bp 4b % B 5 rolC F: K (626 bp) rolB H A
(423 bp) F5H K B — B 5241 ([813) , BB IRAR J2
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i AR AT 15 5 JE B ; PCR Tﬁi‘ SnCHIEEN 75 #5217 DRI (K1 4) o H 21 Fobi % AL R A1 s
500~750 bp [8] H B IE W 5%
ORF (654 bp) #4F, PCR ?ﬁiﬁJszJ o WP XY E J¥ 51 F1 PBI121-6flag 244 I 113553 CAMV 35S pro-
A% SnCHIFER [¥) ORF J¥ 51 (5 5365 PQ373901),  moter 1 B34 815 bp (1 5) . B HL UK 7E 750 bp
ARG (ATC) MZ LB/ (TAA) 9 Ao B M 4571 , S 41 ok % AL i 2

A

2000 bp

1000 bp
750 bp

500 bp
250 bp
100 bp

, 5 SnCHI 3 [H 5¢ #& IR, MR v [ TR V% 34T PCR RNV, SnCHI FE A

B
2000 bp

1 000 bp
750 bp

626bp  S00bp 423 bp
250 bp

100 bp

M. 2000 marker; A = 1~3. 375 5 9 BARMR s 4. SCAZ HTHOAR B2 1. SR FTHOAR s 2~4. 5 5 1 9 BARAR
M. 2000 marker; A : 1-3.Induced hairy roots;4.Roots : B: 1.Roots : 2-4.Induced hairy roots.

E3 EZEERRrolC(A) . .rolB(B)ERFE B KIIFLER

Fig.3 Electrophoresis verification results of rolC (A) and rolB (B) genes in Solanum nigrum hairy roots
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10 20 30 40 50 60
ATGGTGAATCCTCCTGGTTCAAACAAT ACCTTCTTCCTTGCTGGCGCAGGGAAT AGAGGT

MV NZPUPGSNNTTFTFILAGAGNR RG

70 80 90 100 110 120
TTGGAGATTGAAGGAAAATTTGTGAAGT TTACTGCGATCGGGGT GTACTTGGAAGAGAGT

LEI EGKT F VK FTAI GVYULEE S

130 140 150 160 170 180
GCTATTCCATTTCTAGCTGCTAAATGGAAAGGGAAAAGCT CCGAGGAGTTGACGCATTCA
A'I P F L A AKWIKGI K S S EETLTH S

190 200 210 220 230 240
GCTGAGTTCTTCAGGGATATCGT TACAGGTCCGT TTGAGAAATTCACTCGAGT GACTATG

A E F F RDI VTGZPTFEI KT FTRVTM
250 260 270 280 290 300
ATCTTGCCCTTGACGGGT AAGCAATACTCTGAGAAGGTGGCGGAAAAT TGTGTTGCCTAT
I L P LTGI KA QYSEI KVAENTCVAY
310 320 330 340 350 360
TGGAAAGCAATAGGAACCTACACTGAT GCAGAGAGTCAGGCCATTGAAAAGI TCGTCAAT
WK AT GTYTDAE S QAT EKTF VN
370 380 390 400 410 420
GITTTCCAGAGTGAAATCTTCCCACCTGGTGCCTCCATCCTTTTTACTCAATCACCACTT
VF QS EI FPP GAJ S 1T ULV FTAOQSU?PL

430 440 450 460 470 480
GGGTCATTGACGATTAGCTTCTCTAAAGATGATTCAGT TCCTGGCATCGGGAATGCTGI T

G S L TT S F S KDDS VP GI GNAWV
490 500 510 520 530 540
ATAGAGAACAAACAATTGT CAGAAGCAGTGCTGGATTCTATAATTGGCAAGCACGGAGT T
I ENKQL S EAVLDIS ST 1T GKUHGYV

550 560 570 580 590 600
TCCCCTGCAGCAAAGTGTAGTATTGCCAAAAGAGT AACGGAACT GT TAGAAAAGAGCAAT

S P AAKOC STI AKRVYVTETLTLETIKS SN
610 620 630 640 650
GCTGAGGCGCCGGT TTGTGAAAAACCAGGAAGTGAGCTACCCTCAATCCAGTAA

A E APV CEIKZPGSETLU?PS I Q *

E 4 SnCHIE[E ORF HEEFEIFENRE

Fig.4 Codon translation alignment for SnCHI gene ORF

2.3 HSnCHIEARZERRES LEEREFR FR> CaMV 35S promoter [ B ESER] 4 815 bp,
PCR B UE 4% BE R BARAR (E 6) , 48 1 750~ 54 Y 45 R — BUH R AT 5 S 10 BARAR .

1 000 bp FIZsT,

B SnCHIZENAPBI21-6flag#BiATh % SnCHIFER BARMRBIH T LG Fed e 7.
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M.2 000 maker;2.4.5.9. 10 5 LRI 5 1.3.6.7 8 5L AL

M.2 000 maker;2,4,5,9,10 were successfully transformed; 1,3,6,7,8 were unsuccessfully transformed.
5 PCRETEBARAEM K E DH5« k4R

Fig.5 PCR identification-based electrophoresis results of E. coli DH5« transformed by the recombinant plasmid

2000 bp

1 000 bp

M.2000 maker; 1. Xf HE 7K 5 2~3. 25 A BARAR 5 4~8. 5% SnCHIFE R B ARAR
M.2000 maker; 1. Control water; 2-3. Blank hairy roots; 4-8. Transgenic SnCHI gene hairy roots.
6 BHEEFILEERRFE SRCHIFERS CaMV 358 promoter (A) K rolB EEF (B)HIPCREELER
Fig.6 PCR identification results of transgenic Solanum nigrum hairy roots containing SnCHI, partial CaMV 35S
promoter (A), and rolB gene (B)

AJEZEREL B ZER 1 CARALA R TS B D.BRIEE R 7 d I TR B B RE R B RAR IS AR JR BE G 97 14 o FOFERE P
A. Solanum nigrum fruits; B. Solanum nigrum seeds; C. Induction of hairy roots in the optimized system; D. Hairy roots were first grown on day 7
of culture after removal of bacteria; E. Cultivation of a single transgenic hairy root on solid medium for 14 days; F. Transgenic seedling.

E7 #SnCHIZERERRKFSRIEFITE

Fig.7 Induction and culture of SrCHI transgenic hairy roots
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2.4 SnCHIEERZRZERSESH

TEARTFI 34> SnCHIFE AR Z b (181 8) , 15 (1)
SnCHIJERIAHRT 25 5t fe i , 225 BRI K15 1Y
28.81 1% ;13 .15 (1Y SnCHI FE KA X} Fe 1k AR N 25
F R K15 19 8.80 % .2.88 1 . LA vk il &
ARARAE i b BB B, A 8 e SnCHIFEH &
R (1BUI5.19) W BB & w5 T2 14
K15, BETH & 2 13>15519>K 15, 13 2484 s B
i) 5 B A AR R BT 5 B R 14.68 mg- g, S
K15 1) 4.14 1% .

40r A

IROE Sy
Relative expression level

13 15 19 K15
SEN U

Hairy root system

20r B

L i A 3 B
Total flavonoids mass fraction/(mg-g™")

K15 I3 15 19
BARAEN
Hairy root samples
A BRARE S Th SnCHIE PRI 2351 5 B 25 1 BRI ANF, SnCHI
FEH TR B . ARG FRERR 28 5 1.3 (P<0.05) .
A. Relative expression of SnCHI gene hairy roots samples; B. Total
flavonoid content of blank hairy roots and SnCHI gene-transformed
hairy roots. Different letters were very significantly different (P<0.05).
E8 SnCHIERRZEMNEMKAEER ZEMSENHT
Fig.8 Analysis of qRT-PCR expression of SnCHI gene

and total flavonoid content

3 itig

KT B 5 U5 T d i P ) TR R B B RO

WFSE"7 R I AR TR A T 10 3545 B AL AN nT DA
TIRE Py R A= AR it 8 0T N T AE P bi s
P A BRAE AR HLI 5T o U0 Kayani 55 1 %% 5
K R iESH 5 (Artemisia caruifolia)%ﬂkf@ e
HEEM SR, Matvieieva 25 F 1 & AR A FF
XiF 3 G (Artemisia tilesii) BEAT 1AL 55 4k, A] {d 21
R R R 1) rol B F rol C F PR RS e B A BNZAE P 3L I
R BRARIE AR, I & B[R & G BRAR
F P R B BTSSR BE ) 3 e in . AR
8RB, 5 SnCHI PR B ARAR B8 I 75 2 fT i
i, HHA AR —
TERARAHT WA 7 s AL 5 A, ) S
PR PE TR AR SR | BR TROR 55 385 ) R AR
VR R, MRS Ry SC SR IR 3, AN ] 26 7Y
P4 TR X PR AR 35 4% B AU AR R i LA 2 41k
Fh RSP BF Y % Ar. Qual . C58C1, K599 Al
MSU440 55 T IRAE AL L (Stylosanthes leiocarpa) 1™
AR FE P BIRAR BRCR , K BFETR N 8 mg - L7 i 5
EBWIE T A L, K9 E T RN
23.33%, BHMERIE 100% , b e B Rk 5 2 I e 42
JH Ar. Qual , Ar.1193,C58C1,K599 7£ A [ 4b 34 J7
5N 05 S A (FragariaXananassa) SME AR TE
BCERAR . Ar. 1193 FRE A FROR ROV 3%, &
AR PP 2R 05 1 (79.41% ) , ARBFSE Ar 1193 [ kKN
SRR R H5 55 3 & T I A R R i I 5 25 2R
5 ZM 8 B8 B AR R B OD,=1.0. 17
YLIF ] 25 min FHALHT By 2L 85 F5 0] 18] 24 b, AR
B T i T R T R AR AT TR Ao B A A AU
AT LA FE I R oA MR 7 35 AN (] 5%
PR 28 LA 3 s A5 5 45 1, dlESr s RGs A B Ak Ik
F L A B SnCHI 5& KT 3845 3 1~ SnCHI 5 ]
TS BAMMRAR R, HLEHE SnCHIFE R 1T I 1 Je 5%
B PRAR T BT 2 o i AR AR, X SnCHIFE R
DIREREA TR FT , A [R) Je8 AL 400 110 20 2 5% 77 g 1 e
RS2 | Sy e 25 B IRAR v L Ath 3 R T
W58 RN R SR 06 PEAC I 7 W 32 At R S it 5%

N A4
T o
4 i
KHFFEHHE T 0D, M 1.0 4 Ar.1193 X Jp &0t
A2 Y i (8] 25 min, JE BT 3% 24 h, 5 5 R 0] ik

88.49% , # 37 F e B8 AR FE LR &R o X Sn-
CHI Z: N BARMR BEAT 90 B PCRAGIN , e BEH:
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PR IR IR 23 12 Y 28.81 4% 5 I 3 5% SnCHI
BE PR B R B S B IR 5 A, B SnCHI L PR G B T
BB RS AL 40445, BB i
o TR X 5 AR R S A 2 R A S
JG R R SR ) — B, HL 3 A A 2K R 2 O B
el , A I 2 B2 AL B W G AR BERT 1A

5% 45 3 5 H ¥ (Glyeyrrhiza uralensis )™ |\ 55
B LT 4K (Carthamus tinctorius )™ 55 9 TH CHI
BEPA 1o 23K nT I B R AL 5 S BT ST S
FAFF o UESE T SnCHIFERTE B AL W) WL B O
FRAEHT L SR ) P B RAR % 55 A4 7 e 3% i i A5 250K
R T B S HARE AR SR . AT
FEAE— 58 JRI PR , AN B R DAL iy I s o ) 5
IR, Ja ket HAtb oy 2 3 he 84k
MR T IR AT

S £ X W
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