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&L DNA 4T PCR ¥84  FEXIH0 0438 5 Beve b DT BF 50 4007, [ 558 1 3845 18 4R S 5 WA i 14 it
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Cloning and sequencing of the ribosomal protein gene of
the phytoplasma of apricot chlorotic leaf roll in Xinjiang
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Abstract; [ Aim] To examine the molecular phylogenetic relationship, genetic differentiation and taxonomic status of apricot chlo-
rotic leaf roll (ACLR) phytoplasmas from Xinjiang isolates. [ Method] The ribosomal protein gene (rp) of the phytoplasma of apri-
cot chlorotic leaf roll was amplified by PCR with the specific primer pairs rpF1/rpR1 in the diseased apricot sample from Luntai
County and Tuokexun County in Xinjiang Autonomous Regions, then the partial rp gene was cloned, sequenced and analyzed with
other phytoplasmas. [ Result] The results showed that a 1196 bp DNA fragment was amplified from the infected apricot. The frag-
ment included partial rpS19 gene, complete rpl22 and rpS3 genes. The similarity and phylogenetic analyses showed that the se-
quence shared 95.7%—-99.3% similarity with those of representative phytoplasmas in the 16Sr V -rp subgroup. The NCBI blast results
showed that the genetic distance of ACLR-Xinjiang isolates was closely related to the rpV-C subgroup, which shared the highest ho-
mology of nucleotide and amino acid sequences of 99.2%-99.3% and 98.3%—98.4% with the strains of prunus avium virescence
phytoplasma and jujube witches’-broom phytoplasma. Furthermore, virtual RFLP analysis showed that the phytoplasma might be-
longed to a new subgroup within the elm yellows group (16SrV). The most similar was the reference pattern of the rpV-C subgroup

(AB052876) , but showed significant differences in the profile with Mse I , Ssp I and Taq I . [ Conclusion] This study reported the
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rp gene sequences of ACLR phytoplasmas and classified phytoplasma of ACLR in Xinjiang for the first time. It provides the basis for

early diagnosis and detection.
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75 48 2% & M 9% (apricot chlorotic leaf roll,
ACLR) /216 EF W Armeniaca vulgaris Lam. ff— Ff
R BEHEAE AR T o O N L 56 24K A
B AB W G928 6 5 PR 5 44 5% ( Bertaceini et al.
2004 ; Netas et al.,2005) , H2F EyEHE 2, 7l {2
Pt ZF Prunus salicina Lindl. Bk Amygdalus persica
L. 2Bk Cerasus spp. itk Amygdalus communis 1.l
Bk Prunus persica var. nectarina 2 L2 Fh R
( Trandafirescu et al.,2011) . BFFEIEH , iZ0n FAE
EVER R g JRUE A S HE A Y | Bl JCRE TR A I
PRBI AL HE R E R ORE i) 7RI A 1 R
Jo A T AR R IR Ty, 36 T 28 B AL 3 (Turk e
al. ,2011) o BXHTE (1993) %fdb gt b | il v %5 i
H B A0 P ) A AR AR R 1 ZH 23U R AT
BEWLEE , W20 ) W7 1T B 2 Hh 28 T IR i B, (H R X
o SRR T M AR A SRR (2007 ) B IR ATE BT
SR 3 B A el b A T A R A A T BE AL R
I3 5 F B UL A R 5 | B T S A A A I 1
JE R AR, R vk (2012) A AR JEAR 16S rDNA 3
P13 P 5 |00 B Al g 5 i i R R A T ARG DU, A
43 ¥ 7K VR I 55 A R 45 45 - 1140 S A A

HT TAB A 22 A T0 00 B 15 5% ME LR T 4l i
IR MY RBVFFIE /3 S U8 | T2 B O PR 2 AR 7
IR TAAESEAT RGE KB KR 3T, 165 rDNA
ISP NN e S N Sl = B e R S TR | S
W5, 168 rDNA J@81 i FIRSF , AL LI T 2%
G R FR B AR AR AE 7E— 20 4] 43 ( Duduk et al.
2008) , MR H (ribosomal protein, rp) 3 Kl J&
P AR R AR A i A b — A T Y P AR A i
RRR R BC R DL R G R F AT e % 48 7R 1
ZHMER R U LR LT WAL, GEH T 16S
rDNA JE A 5 1 DX 73 19 3T 2% bk 2R 9 23 SR 5
Lee et al. (2000)i@3d 16S rDNA Fl rp KL A4S &
(%) RFLP 4387 B > I A A AR Bk 28 T IS b 3 43y
19 N4 46 N4, Martini er al. (2002) T rp 3
AT R T WEIE, WMt 21k 20 (16SrV) Xl 73
K12 A4 wpV WA, F B rp SEHERI B KR E
T PR AR FR g — AR o TRl TER

[, 252755 (2003) B A T KA 1L # AU R AR 11
p L IR O TR R IR R G 55, BlJE,
FIH rp R 20 X6 80 A D A4 (R P 45
2014) A ARG AR IR (AR IR 45, 2014)  fE4:
AR U (T3 3545, 2014) 2550647 R 5543 28 1
FABEEPARIE , HAT, B8R T ARG
AR JEAAR rp FEH A DF S GE . AT XA iR 4
AR R A B B o0 B rp FER AT S B R 51 40 M,
DUAR O 43 R AR5 R, 40 Ho o 748 5 TR0
AP 8 oAb,
1 #wRl5AE
1.1 #HE5F

HEUEE Y . 2018—2019 AFFE BT A &5 B FFE 5
i BORAERIUAM B A& R AN FIL DU 4R ¢ 11 €
IR AR R RE b 112 43, B R BRI A B4
HLVRAF TORBELE N, 2 ] S0 %5 5 IR AE T 4 F
-20 CUKFH, ZHER 16S xDNA K, 7 54 4y
FE S R B e i o 538 TR HEEEE DNA [R11ii
R & ARAES> T Marker 1 1 RARA LR (JE
O ARRAT, TR pMD™ 19T DL K& HAb G
oA RN A KEEEY TERARS

H) (TaKaRa) .
1.2 Ak
1.2.1 A& H K # 5% DNA BRI R

CTAB ¥ ( Green et al.,1999) , 3R BUA R S 4F 4 B 5
) K A DNA 28 1% BB W58 A P UK RS2 DU DNA 1)
Ji e, BT -40 CUKA PR

1.2.2 mp ZHE PCRY H S/ Lee et al. (1998)
HRAE AR AR rp FER 51 W XF 5 51 34T PCR 974 .
rpF1(5'-GGAGTAAGGTGAATTT-3") ,rpR1(5’-ACG-
TATTTACTTTTTGG-3') , PCR ¥ 44 2 i 1k %& (25
wL) : DNA 4 2.0 wL, 10 wmol « L™ rpF1/rpF2 4%
1.0 L, 10 mmol - L™" ANTPs 1.5 wL,10XPCR Buffer
(2.5 mmol - L™ MgCl,) 2.5 uL,2.5 U » pL.”" TaqD-
NA RAEMF0.5 L, #ME K BAliK 2 25 pL, [
T .94 CTZASYE 3 min, 94 °C 7281 1 min,51 CiB
k30 s, 72°C #EAH 90 s, 35 ANEER; 72 °C ZEAH 10
min, SN 45 HFEC PCR P73 =PI 7EAR N Goldview
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JuBHr B REE 10 g - L7Y) HhiEA7 HLK (1%
TAE B R 50 , il FHEE I LR R G TR A7 40
BE R

1.23 PCR W ERELE H PCR =W
FEs S DT, SR FH 3 R W 6 e [l i3 790 5 1ol
W, glifk, IR PCR =95 #fk pMD™ 19T 75
16 C N4 2 h, $FE4E YL Z DHS o JEZ 2
A rh  fE S5 A X-gal (20 g - L") . IPTG (50 g -
L") Amp (100 mg - L™") A9 LB Bi§ AR I 37 C
TFE 14~16 h JE LA TEVE o K 0 8 Y BH M B TR
AT & Amp (100 mg - L7') LB WA KRG 5= 5L
H 7E 37 CHEFR R, SR IUTTRL, FH 1pF1/1pR1 #E47
PCR ¥4 BHUISEE .

1.2.4  FHE 5 a4 BEPLIEE 4 SERAEHW
A BB AL TR 2% B A T A TR AR RS A
FRARIEATIFAAE . K TS 7 5148 NCBI i 122
(https //www.ncbi.nlm.nih.gov/) F1 34T BLAST &
R, il DNAstar A6 rs rp FEK P51 2647 A {0
PELLES, R MEGA 5.0 34504, 4B A HE R 52
PE LB R, RIEHFF pDWAR 32 AR 5256 2
1) 7 PRI N YIEE (Alw 1| Dra 1 Haell Hha 1 .
Mse I Ssp I \Taq | ) XFAH 58 345 19 A5 4R 28 46 it
FEARFIE HRIE R 16SrV-rp W20 2 %k £ ( Martini
et al. ,2007) [ rp L 51 (rpF1/rpR1 ¥ 38 /Bt )
BT RFLP BB 04T

2 GER545%H
2.1 FESHRGEMRETIRRIERES

ABEFE T 2017—2019 4R LE 3 4EXT B se &
B FErith B AR A e X A g s & A 1 Ol
AT . R BIZIE HE AL B R N R
HuTfEpmie &6 5 Feoaah B 8 K55 R
S PRBEARII IR , 388 48 06 T R 16 42 1 9 1 6 1 o2
SRR, A3 I 0 A R 2 I 30% , R
95 S BEL U7 TIT 3K 20% ~ 50% , 7™ 5 5 0 7Y SR
PAA R I, AN [) 1 DX AN ] A 0 85 AR o 28 3G E
ARIEAARL, B Ry it R IR Bk ) B4, K
I, B AR R 1 50 20 it s SRS R, M R
ARV BRI 36 J T IR S R AKIR, i A 2 1 2 B L
M RREE IS . R AR R L A K R B 32 2
il SRS HER | SRR S R E R R, O
PERTE M V5 RIS, R R AR B 2 % 4F B0 3
KO EEING , B 2T JET-(E 1),

1 FEBEREEIRFERE
Fig.1 Apricot chlorotic leaf roll in Xinjiang
A B ABFEEH C D A EREE R IR
A, B: Healthy apricot; C, D: Apricot exhibiting chlorotic leaf roll.

22 BREEMHEREHES>EY rp EE PCR
B4R

DL 54 1 A5 AR LR 45 5 BHAE AR 5 5L DNA Sh AR
e, FUH G190 rpF 1/ pR1 X HEJEAR rp FEFHEFT PCR
P VKA SRR AR T4 1.2 kb 1
R SPE SRR (A SO A S A 3 s A ] 1Y
Fp SRR T (R AT AR R 2K B R 2l K Y oK s B AR
SRR (K 2) . 455K, TSI AR5
P, AT PORAE R34 20 5 B 3L R BER/INATF Y
F i
23 FMEBRRESEHERE p EERNTERFS
ST

BEALLEI 4 ARSI iE (52 & ELRE
TEh BEAESS 2 ) B9 PCR 788 7=y pE AT [0l i, 4l
b b BEIBUTORE | il U0 %8 A, 5 WBH 4 e R R AT
DY, DU P45 SR B i s R 2 o I A A
TR L B 1196 bp, G+C & it 27.26% ,
L E ST rpS19 HeH DL K SE R 1Y) rpL22 B HIF rpS3
B, Horp,pLl22 FEHE DL ATG MR G T, H
354 ALY TR ZH B Y T 15 B2 AE S 117 4> 2
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PR ;rpS3 FEKI LA ATG AR MG 21+, i 753 %1
R 4 B P T 1) T 45 A 250 AN IR , 78 B 457 1)
3N DL TAA AL 1R 3RS T X S 3
5 R AR A A B B R e S AR AL, 43
# 5 ACLR-XJO1 ~ ACLR-XJ04, & 5 =5 43 5 N
(MW366827 ~MW366830) ,

FE A R A A A BT A3 B ) rp SRR
TR T 91 #E GenBank 128 BLAST LU X #: %, I Al
FH DNAstar 804 X5 4% 17 2 M 2 3L 10 15 5 #4745 1
LA, SRR, A R4 A A BT 500 B )

ACLR-XJO1 ~ ACLR-XJ04 rp 3[R H Bt A% 1 R I 51
TeESE HRIPEIR R 100% , 7 8 45 35 R JE BT
$E3 B W) ACLR-XJO1 ~ ACLR-XJ04 5 16Sr V -rp ¥
AR TR rp FEPRIAZ TR 7 51 AH LM 35
] 95.7%~99.3% , H.rh 5 16Sr V4L rp V-C ALY
THAR Bk SR AL HE JFAA SCV-IN-2013 ( MF848954 ) 14t
KU FE AR 4> B ) TWB ( AY197681) . JWB-Zhan-
gqiu( FJ154856) i) 3R 4 K R A it , J7 AR 73531
IKF 99.3%F1 99.2% , rpL22 F1 rpS3 K K 4 i 11 &
FEFRANIPE ST 355 98.3% 1 98.4% (£ 1) ,

B2 HRESHERME p EE PCR FIBER
Fig.2 PCR amplification of the rp gene from apricot chlorotic leaf roll phytoplasma
M:100 bp DNA Ladder; 1 ~4 ; A HRE% A5 M AE il 5 S« AORCIGRE 5 6. (BB 5 7 . SR K 25 X IR
M. 100 bp DNA Ladder; 1-4. Samples of ACLR; 5. Sample of jujube witches’-broom;
6: Sample of healthy apricot; 7: Negative control (ddH,0).

®1 FRFEMERETESBENSHMOERE p BEERTRMESERRFRELLR

Table 1 Homology comparison of the nucleotide and deduced amino acid sequence identity of the rp gene fragments from

ACLR-Xinjiang isolates with other phytoplasma strains

168 r 41- W41 (rp 4L HL A B G bR BRE BRI BT
16Sr group-subgroup Phytoplasma disease GenBank Nucleotide Amino acids homology/ %

(rp-subgroup ) and strain accession no. homology/ % pl22 pS3
16SrI-A (rpI-A) ZhE 2F Tomato big bud (BB) AY183686 61.0 51.7 54.6
16Srll-A (rpll-A) Hk X 5 Peach X-disease (CX) EF186813 69.2 61.9 49.4
16SrV-C (rpV-L) J&)NE AR Spartium witches’-broom ( SpaWB229) AY197672 95.7 91.5 97.2
165t VVE (rpV-I) BT BAL Rubus stunt (RUS) AY197668 95.8 91.5 97.2
16SrV-A (rpV-A) it #4k Elm yellows (EY1) AY197675 95.9 93.2 94.8
16SrV-C (rp VVH) WAL Alder yellows (ALY) AY197666 95.9 91.5 96.8
165rV-C (1p V-F) Hi%j 4 # AL Flavescence dorée (FD70) AY197663 96.0 90.7 96.8
168rV-C (rpV-D) % 45 ¥4k Flavescence dorée (FD-C) AY197665 9.1 90.7 97.2
16SrV-C (rpV-J) £1 R #4k Hemp dogbane yellows ( HD1) AY197674 96.2 90.7 96.8
16SrV-C (1pV-K) FERE AL Alder yellows (ALY882) AY197662 96.2 90.7 96.8
16S5rV-D (rpV-E) % 4 ¥4k Flavescence dorée (FD-D) AY 197664 96.2 90.7 97.6
16SrV-B (rpV-B) PEREBEIL 1L Cherry lethal yellows (CLY5) AY197679 98.6 97.4 98.0
16SrV-B (1rp V-M) BERS 4L Peach yellows (PY-In) AY197679 98.8 97.4 98.0
16SrV-B (rpV-C) AJUR Jujube witches'-broom (JWB) AY197681 99.2 98.3 98.4
16SrV-B (rpV-C) HRIE Jujube witches’-broom ( Zhangqiu) FJ154856 99.2 98.3 98.4
165rV-B (rpV-C) HBkLEAL Prunus avium' virescence (SCV-JN-2013) MF848954 99.3 98.3 98.4

24 ZEZi#H{L K RFLP EMSHT
P ARAT B A B 25 2 A LA B 58 S W rp

5145 16SrV 4 K Hof 28 AR AR JEUA rp Bk A

FPAREAT LU, S [ R G A, 45 2R R
AR ERAE A I AR S8 20 B 5 16SrV-rp L4145
BRARAER] — DKo 32 b, Hoh 5 opV-C LAY
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PRk SR AL AR JFAA SCV-IN-2013 ( MF848954 ) I 4UIX
TR AR 43 B9 JWB (AY197681) | JWB-Zhanggiu
(FI154856) MR 56 R filt , BN S ) — A4 32
(FE3), BE—FIH pDRAW 32 % X 75 48 4 45
A JEAAET 3843 55 ) ACLR-XJO1 F1 16SrV 2 12
A rpV WAHAR R M B0 p LT 5 (rpFl/
rpR1 934 Fr B ) HEAT Alu 1T 25 7 FhBRIME Y VI BE Y

FERL RFLP 237, 25 3 7R, 785 i & 3 1 Al D 44
ST B rp BEIRI I R 40U ) JE R S R i A
N p VIEH S ZEAR K5 pv-C WA
(AY197681) AU F i, (HAE Mse 1\ Ssp 1 Fll Taq
I ARV mFFTE 22 5 (BT 4) , RLIG ) 00 45 4
& AR BT 5 43 B W T R 16Se V 4l i — A~
BT rp A,

ACLR-XJ01 (MW366827)
99 | ACLR-XJ03 (MW366829)

55

ACLR-XJ02 (MW366828)
ACLR-XJ04 (MW366830)

99| Jujube witches’-broom phytoplasma Zhangqiu (FJ154856) rpV-C

99

91
44

0.05

Jujube witches’-broom phytoplasma JWB (AY197681) rpV-C
Prunus avium’ virescence phytoplasma (MF848954) rpV-C
100 ’—[ Cherry lethal yellows phytoplasma CLY5 (AY197679) rpV-B
5 Peach yellows phytoplasma PY-In (AY197679) rpV-M
Elm yellows phytoplasma EY1 (AY197675) rpV-A
63l Rubus stunt phytoplasma RUS (AY197668) rpV-I
- Spartium witches’-broom phytoplasma SpaWB229 (AY197672) rpV-L
~ Alder yellows phytoplasma ALY (AY197666) rpV-H
»[ Flavescence dorée phytoplasma FD-C (AY197665) rpV-D
34 Flavescence dorée phytoplasma FD-D (AY197664) rpV-E
33 Hemp doghane yellows phytoplasma HD1 (AY197674)
29[ Alder yellows pyhtoplasma ALY882 (AY197662) rpV-K
55" Flavescence dorée phytoplasma FD79 (AY197663) rpV-F
Peach X-discease phytoplasma CX (EF186813) rpIII-A
Tomato big bud phytoplasma BB (AY183686) rpl-A

3 AMBEEIMENTREESHEREHTESEM p BERRFZLEH
Fig.3 Neighbor-joining dendrogram based on the rp gene sequences of the phytoplasma of apricot chlorotic leaf roll in Xinjiang
$5'5 R GenBank %575 ; BRAR AR SCHTARATAY rp FEFI P #E R AR RITR KR 5% H TR B #0R

GenBank accession numbers are in the parentheses; the boldface is the strain for rp gene sequencing in this study;

Bar means 0.05 substitutions per nucleotide.

ACLR-XJ01
(MW366827)

p V-C
(AY197681)

B4 HREEHEFEEFESBEYS rpV-C TARKRMEERE rp EEE I RFLP &) B i
Fig.4 Virtual RFLP maps of the rp gene of representative phytoplasma of rp V -C subgroup and
apricot chlorotic leaf roll phytoplasma isolates in Xinjiang
M. ®X174DNA-Hae Il §§V)50F Wit ; 1~7. TERIAEGEYIHRTHAY 7 FPRR G UG . Alu | Dral Haell \Hha 1 Mse 1 Ssp 1 #1 Taq 1 .
M. ®X174 DNA digested with Hae Il ; 1-7: Recognition sites for the following 7 restriction enzymes were
used in the simulated digestions: Alu 1 |, Dra | | Haell, Hha 1 , Mse 1 , Ssp 1, Taq 1.
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3 g

BRAE A W AR R IR LG PR EE A R
BBt lE AR m Y EEEAE (X)) ZH,
T BT PRI S hr 35 1 R v B R A A5 A S o R R
AP HE A A P2l ot 1 b b W g T 52 S T
DX A= S IR Sy M 553 1% g 6 b, DX ) B R D A
IR AP F ML X 28 0% K AR B 2 3 L
EHT 2016—2019 FiELE 4 FXPFramst 6 5 4t
b B A AR B AR I DL AT AT, K BRI
FNE R JRH AR B R R i, R W
R 14) b PSR PRI IO T Y R AR, E T R
e nl fE C T 8 2 Witk A AT, 45 3 4ok
)R I B IR 2 0k SCREMRCR b R B R FRUR
AHIFFE B YR I T 5 4R 4 I A R A B 9 B
p BRI FA5 B WA K- e T Hoar 287
FRAL A S IR A B 3 I A4 37 58 0 B )
AR AR DG 3R | A 57 A R 2R 4 A R A B 12
W ARSI B AR B T LAl

HRVK(2012) B YO BT S 5 B A AR 4R AR
JFAA 168 rDNA BEFT PCR §7 34 I 15 71 31 23 BT
SER R A AR LR R AR BT 8B 4 5 16S 1D-
NA L5 16SrV-B MV 2H AP AR 4R 11 ) Y 14 d5e
FikE] 99.8% L b AUAT 1~2 MRS, Wi
PR« SESLPLEE (2020) K UE T A 48 6 4 A4 A4
RSy B 16S rDNA JE K 51 i [/ JE 1, % LS5
R UK AR IE 1) A R 28 45 A DA BT R B Y R
KRR, FVEYEIL R 99.6% , 5 16SrV-B V.20 ity
PO R DA LU ZR 43 B e IR SR A R DR L 2R
BRI TR R R, K 5 99.4% ~99.6% , [ FE K RELE
ST EARBLI AR MR R B0 22 5 X B AR
JRARTE R I ) R i B2 16S vDNA J R+ 4
S HANTE B R4 R R A R AR RE R 9 25,
TERFR R R G R MR G R F R P LI mp A
Refg R~ 2 A M EME B RSE L E WiRC,
Martini et al. (2007 ) XHE AR R TR RINAT RS
AT, 45 R R FR A5 B AR (16Sel ZH) FAGT AR
FALAL(16Sr V4L ) ANFESEALE 16S rDNA [ ¥51 AH
IVEH 98.4% ~99.29% F1 98.6% ~99.5% ,rp F: K 1Y
FHUM: A 96.8% ~98.2% i1 96.5% ~98.1% , i W
JEAAK rp FED A 16S rDNA JE R B B A AR S5
TIE A FH T TR — 20 P 3R 2% 56 2 03T 0 A 28 8] 19
28, AHIFFE 3 2 X A5 A L o I A B 4 S

rp TR [V 53T J B, A5 R o 4 A A s
S 16SrV 4H (rpV-C) V2H AR Bk SR A L A A
FIPRCRUI ARL IR SR 2% 0C 22 BT, A2 BR AR A M 3 2
99.2%~99.3% ,fE R G K T LR N —, IFARE
B B Y 848 o3 Ak, (HE— LA ] RFLP 1 401
FELI A A B, A5 A g s A DT i 5 ) rp A
B [ 3% 5 T AR A 12 4 rpV WA F R4 B
WZ BRI E—E 22 5 RE 5 p V-C AR
PEAF LA B U 38 S5 R AR, (EL7E PR M 9 VD g
Mse 1 Ssp 1 Fl Taqg 1 WIRE VIR 5 A AFAE B B 2%
S, DRI A0 A5 4R g A A D A B 58 4 25 ) s T A
WEALAL(16SeV) B— D7 rpV WAL, ZERAHE
UEIA T rp PRSI 5 505 2% OC FR B0 1 AEL IS4 bR
32, Rl 2 W] RFLP 30 H7 B A &% b 3 7 #i
J5AK DNA 7K E i3t tL 2060

A HRERAS I T 1973 4515 AR E A
R, 25 bl SEAE WO 22 [ AR 4 A=, 7E T W 1R K
THH G RS ARGE . DR, RE AR
[vi) ] R JT 1 ) A5 Aol 2 o P S PR RE AR L il S5
) ACLR i i 7E /3 LA B 25 5 0 35 e | I
Ay R HH R A5 E A2 9 ACLR s J5 Bk
Y38 h 16SrX-B 414 i 1A ( Navratilet al. , 2001 ;
Olivier et al. ,2003; Sertkaya et al.,2005; Valasevich
et al.,2016) ; FE[E B A 19 ACLR i Ji g 48
FE N 16Sr1-F P 41 48 4K ( Abou-jawda et al. ,2011;
Hodgett et al.,2008) ; 7t BA & A 1) ACLR i Ji 9 %5
FEN 16Sr I1-C 3 41 # it & ( Rasoulpour et al.,
2019) 5 TASHIF 5T & B | 627 55 A7 R 4 5 -9 114 A
JRARTE R G532 ERIETF 16Sr V4l Hh vl UL, A
WA AR S AR e 05 DR AR LA R, AN [7) 43
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