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transferase (AAT) gene family in 10 Rosaceae fruit trees
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Abstract: [Objective]Alcohol acetyltransferase (AAT) is a key enzyme that promotes the formation of
ester aroma substances. Genes encoding AAT enzymes exist in different fruits, which can selectively re-
lease different substrates and heterologous AATase, and regulate the biosynthesis of volatile esters. In
this study, we performed 44T gene family analysis of 10 Rosaceae fruit species to illustrate various
properties of their families, in order to provide preliminaries for functional validation of candidate
genes for fruit aroma regulation.[Methods]Based on the AATase structural domains, we retrieved the
genome database of 10 Rosaceae species (Pyrus bretschneideri, Pyrus communis, Pyrus betulifolia, Ma-
lus domestica, Prunus Persica, Prunus mume, Prunus avium, Fragaria vesca, Rubus occidentalis,
Fragaria * ananassa) to identify the AAT genes. Then the phylogenetic tree of AAT genes of Rosaceae
species was generated with neighbor-joining method using MEGAX software. After that, the 44T gene
structures were analyzed by online analysis software GSDS 2.0. And, we used the online tool ExPASy
to analyzed physicochemical properties of AAT proteins, including the number of amino acids, molecu-
lar weight, isoelectric point, grand average of hydropathicity, aliphatic index and instability index. Sub-
cellular localization was predicted by online website CELLO, and protein motif was analyzed by
MEME database. Mapdraw was employed to perform the chromosome map, which could help analyz-

ing the distribution of 44T genes on the chromosome. MCScanX was used to detect the collinearity of
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the AAT genes. Multiple sequence alignment analysis was performed using Muscle, ParaAT, which led
to further use of KaKs Calculator2.0 software to calculate Ks and Ka/Ks values between synteny se-
quences. Finally, Dangshansuli and Nanguoli were taken as examples to analyze the relationship be-
tween volatile aromatic compounds and AAT activity during the growth and development of pear fruit.
[Results] In this study, we totally identified 46 genes, including 4 from Chinese white pear (Pyrus
bretschneideri), 4 from plum (Prunus mume), 8 from peach (Prunus Persica), 7 from apple (Malus do-
mestica), 4 from European pear (Pyrus communis), 6 from du pear (Pyrus betulifolia), 2 from sweet cher-
ry (Prunus avium), 1 from woodland strawberry (Fragaria vesca), 7 from pineapple strawberry (Fragar-
ia x ananassa), and 3 from black raspberry (Rubus occidentalis). By means of a dendrogram, these 46
genes were divided into 4 regional groups, which could be found because all branches had 44T genes
from different species. Analysis of the gene structure map represented that all 41 sequences had introns,
except for five sequences without introns, and the structural composition of each sequence was relative-
ly complex. The results of subcellular localization and physicochemical properties revealed that the 44T
proteins were mainly localized in the cytoplasm, with an overall range of weakly acidic to weakly basic,
hydrophilic proteins and most of them were unstable. Through the chromosome map, it could be found
that the 44T genes were randomly distributed on the chromosome 2 44T genes were distributed on the
same chromosome in apple, plum, Chinese white pear, European pear, du pear, sweet cherry, and pineap-
ple strawberry. 3 and 4 genes were distributed on one chromosome in peach, and 5 were distributed on
one chromosome in pineapple and strawberry. Through MCScanX, we found 37 pairs of collinearity rela-
tionships in total. Among them, 8 pairs of colinear relationships were found within species, 1 pair in Chi-
nese white pear, 1 pair in plum, 1 pair in sweet cherry, and 5 pairs in pineapple strawberry. Specially,
FaAATI had the most synteny sequences within species. Furthermore, 29 pairs of collinear relationships
were found between species, Chinese white pear and peach had collinear relationships with five species,
and European pear, apple, plum and pineapple strawberry had collinear relationships with four species.
It could be found that the expansion of AAT gene family had the phenomenon of tandem duplication and
fragment duplication in the process of polyploidization. The Ka/Ks values of homologous gene pairs in
the Rosaceae 44T gene family were all less than 1, indicating that they were mainly influenced by the ef-
fect of purifying selection during the evolutionary process. In the two pear species, the activity of AAT
increased with the growth and development of the fruits. Considering former research of Qin, the AAT
activity of Dangshansuli with lower content of volatile aroma compounds was lower than that of Nan-
guoli with higher content, and the increase of AAT activity increased the production of lactones in the
fruits. [Conclusion] 46 AAT genes were identified in 10 Rosaceae species, and only 1 was found in
woodland strawberry and 8 were found in peach. The structure of 44T genes were relatively conserved
and were significantly affected by purification effects. There were differences in AAT activity among
different species, and their gene expression was positively correlated with the production of esters.
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Fig.1 Alcohol acyltransferase catalyzes ester synthesis
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Table 1 AAT homologous genes identified from10

Rosaceae species

W FR VOGERES VO N %&Eéﬁ%
Species name Chromosome Rele-ase Identified
number version genes
1 E 13L Pyrus bretschneideri 34 NJAU,v1.0 4
PEEEY Pyrus communis 34 GDR,v1.0 4
¥24 Pyrus betulifolia 34 GDR,v1.0 6
R Malus domestica 34 GDR,v3.0 7
Bk Prunus persica 16 JGI,v2.1 8
M Prunus mume 16 BJFU,v1.0 4
WRINTAERE Prunus avium 16 GDR,v1.0 2
BIERE Fragaria vesca 14 GDR,v4.0 1
RELEHE Fragaria  ananassa 56 GDR,v1.2 7
MW AE Rubus occidentalis 14 GDR,v3.0 3
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Table 2 Basic information of AAT protein sequence in 10 Rosaceae species

i GRT Pt AR AL FER 2R
Species Acession number Chromosome location Gene name
SHEISES Pbr035338.1 scaffold681 Pbr4ATI
P. bretschneideri Pbr035339.1 scaffold681 PbrAAT2
Pbr040473.1 scaffold89 Pbr4AT3
Pbr040474.1 scaffold89 Pbr4AT4
[liESY PCP029711.1 scaffold01079 PcAATI
P. communis PCP029710.1 scaffold01079 PcAAT2
PCP039261.1 scaffold00585 PcAAT3
PCP043782.1 scaffold00840 PcAAT4
FLA GWHPAAYTO010120 Chri2 PbAATI
P, betulifolia GWHPAAYTO010117 Chrl2 PbAAT2
GWHPAAYTO030511 Chrl7 PbAAT3
GWHPAAYT040759 Chr5 PbAAT4
GWHPAAYTO058518 Scaffold20 PbAATS
GWHPAAYTO028415 Chrl7 PbAAT6
R MDP0000131461 Chrl2 MAAATI
M. domestica MDP0000729521 Chr8 MAAAT?
MDP0000143130 Chr5 MdAAAT3
MDP0000464528 Chrl2 MAAAT4
MDP0000294614 Chr8 MdAATS
MDP0000256715 Chr9 MdAAAT6
MDP0000137375 Chr3 MdAAT7
73 Prupe.3G095000.1 Chr3 PpAATI
P. persica Prupe.7G103900.1 Chr7 PpAAT?2
Prupe.7G103800.1 Chr7 PpAAT3
Prupe.7G103700.1 Chr7 PpAAT4
Prupe.3G140600.1 Chr3 PpAATS
Prupe.3G141300.1 Chr3 PpAAT6
Prupe.1G432500.1 Chrl PpAAT7
Prupe.3G315700.1 Chr3 PpAATS
i Pm028074 scaffold103 PmAATI
P. mume Pm005307 Chr2 PmAAT2
Pm026396 Chr8 PmAAT3
PmO013737 Chr4 PmAAT4
WM ETHERE P avium Pav_sc0001335.1_g230.1.mk Chr2 PaAATI
Pav_sc0000591.1_g450.1.mk Chr2 PaAAT?2
FRMEEE F vesca FvH4_6g19190.1 Chr6 FVvAATI
R BT RE maker-Fvb6-4-augustus-gene-134.51 Chr6 FaAATI
Fragaria % ananassa maker-Fvb6-3-augustus-gene-266.28 Chr6 FaAAT?
maker-Fvb6-2-augustus-gene-149.41 Chr6 FaAAT3
maker-Fvb6-2-snap-gene-149.48 Chr6 FaAAT4
maker-Fvbo6-1-augustus-gene-233.38 Chr6 FaAATS
maker-Fvb2-2-snap-gene-2.59 Chr2 FaAAT6
maker-Fvb2-3-snap-gene-59.61 Chr2 FaAAT7
Licbrig A Ro06_G14178 Chr6 RoAATI
R. occidentalis Ro05_G30612 Chr5 RoAAT2

Ro02_G22954

Chr2 ROAAT3
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Fig. 2 The phylogenetic Tree of AAT gene family in 10 Rosaceae species
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Fig. 3 Exon/intron structure of AAT gene family in 10 Rosaceae species
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Table 3 Basic characteristics of the 44T gene families in 10 Rosaceae species

HLH 4 IR AL 53T I EEN FHSEK R AL AREE T Jig g
Gene name No. amino acids ~ Molecular weight’/kDa  pl Grand average of hydropathicity  Instability index  Aliphatic index
PbrAATI 473 52.20 7.20 -0.259 27.58 82.05
PbrAAT2 477 52.17 5.21 -0.266 48.09 85.72
PbrAAT3 477 52.16 5.21 -0.269 48.40 85.32
PbrAAT4 473 52.20 7.20 -0.244 26.24 83.09
PcAATI 477 52.20 5.38 -0.271 46.88 86.94
PcAAT?2 473 52.20 7.20 -0.259 27.58 82.05
PcAATS3 253 28.63 5.98 -0.243 51.85 86.25
PcAAT4 453 S1.11 5.98 -0.122 44.88 89.98
PbAATI 400 44.11 8.20 -0.275 39.12 81.92
PbAAT2 477 52.23 5.44 -0.258 48.12 86.92
PbAAT3 463 52.18 7.75 -0.181 41.30 92.61
PbAAT4 483 54.53 8.17 -0.165 50.71 90.81
PbAATS 212 24.34 6.32 -0.294 32.85 89.20
PbAAT6 230 23.76 5.38 -0.176 42.22 90.30
MdAAT1 661 73.55 5.90 -0.272 47.01 84.87
MdAAAT2 491 55.39 6.26 -0.163 46.96 82.65
MdAAT3 463 51.92 6.06 -0.187 48.47 82.81
MdAAAT4 570 62.97 8.01 -0.177 29.90 87.26
MdAATS 795 89.66 8.08 -0.346 48.48 77.52
MdAAAT6 483 54.46 7.71 -0.158 48.24 90.60
MdAAT7 160 18.24 5.69 -0.081 54.48 90.25
PpAATI 449 50.27 6.91 -0.153 42.94 85.99
PpAAT?2 477 52.40 5.90 -0.238 48.31 87.57
PpAAT3 470 51.96 7.25 -0.247 29.48 82.38
PpAAT4 468 51.47 7.20 -0.194 33.39 87.05
PpAATS 238 26.68 6.78 -0.095 49.44 91.36
PpAAT6 480 54.09 8.61 -0.174 51.21 86.13
PpAAT7 465 52.09 6.31 -0.212 46.36 82.49
PpAATS 444 50.35 8.62 0.064 39.79 90.05
PmAATI 857 94.64 8.74 -0.224 29.21 82.95
PmAAT?2 446 49.83 6.44 -0.208 49.00 82.79
PmAAT3 226 25.49 6.54 -0.031 36.78 99.60
PmAAT4 323 36.12 5.81 -0.193 44.77 86.38
PaAATI 428 48.09 8.63 -0.214 40.01 95.23
PaAAT2 434 49.52 8.55 -0.379 38.22 92.33
FvAATI 525 57.45 5.98 -0.112 46.53 88.92
FaAATI 372 40.79 5.36 -0.125 34.61 88.92
FaAAT2 471 51.26 5.58 -0.112 42.14 90.32
FaAAT3 471 51.30 5.49 -0.127 42.13 90.51
FaAAT4 536 58.95 8.17 -0.234 53.60 87.15
FaAATS 491 53.40 5.57 -0.110 43.70 89.61
FaAAT6 1351 150.97 6.41 -0.186 43.12 81.98
FaAAT7 1408 157.37 6.17 -0.191 44.04 82.67
RoAATI 468 51.43 5.42 -0.252 36.73 86.32
RoAAT?2 431 48.08 5.74 -0.098 37.78 86.87
RoAAT3 367 41.14 5.87 -0.154 54.62 90.30

TE motif 7 & L. XAV H A 6 57 FIAFLEGE K H AR IR 225 5 45 A4 4H A, I BH AAT R R B
/b motif (IAE WL , 2 9 A PcAAT4PbAAT6 PpAATI . JFHIAFAEAR PP AT [R5

PmAAT4+ RoAAT2. PmAAT3. [¥ %\ FadAT6 5 — 2.4 EEBIRMAATERRERHFLER ST
FaAAT7 BHRFHINWE E LG50, J8 TR ES TR 10 s SRHEY ) RS K B K &
WG BT RTF A, RIF—XHAMERs  ULRFHIM 5 T30 s, 1 i@ it TREETIME
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AR BB, bk 8 741 E AL T Chrl \Chr3 5
Chr7, PpAATS/6 VL J% PpAAT4/3/2 v g B AT HR B EE &
K F Mg 447 555 9 %€ £ T scaffold103. Chr2.
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BABBCEE X R FRMEE 1T E AT Chr6;
MW AE 3 AN 8150 3 € 7 F Chr6Chr5 5 Chr2 L.
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Fig.5 The evolutionary tree of 10 Rosaceae species
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Fig. 6 Chromosomal location of AAT genes in fruit tree of 10 Rosaceae species
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7 51 ) 43 51 47 F scaffold1079. scaffold585 55 scaf-
fold840; 3 H 7 4~ JF¥ %1 43 il %€ £ T+ Chrl2. Chr8.
Chr5. Chr9 1 Chr3; £ %L 6 /N ¥ %1 i€ 2 £ Chrl2,
Chr17.Chr5 5 scaffold20; R EL #7477 51 2 A T
Chr6 5 Chr2 I, AT RE 2 & /7 5 & B L E R 1)K
Ro AATIFHIBBEL S BER M EALSILH
B I LR ST AT IRLE

FI FH MCScanX ] MCScan 532 %9 #7140 Fi 7] 1)
2k X Ht, i@ 3T ColinearScan Al E {E<1E-101E A~
PRt &5 FEAT VAN, 433 2 A BE R A s R 4
AR 2 110 RIS (AR [X 35, 4R 5 A 2 R N
B SR S K B X 3, AT 43 T A7 AE T R DR 2H P B
LR A ] SR LR P X

FEA6 N E A FHIP LRI 37 M Ik R, M
HHA RN R I 8 X IR G R B 1R M 1R BR
NETPERE 15, RAL R AR %, N S %F, H FadATI 1)
YIRh N IL LR BB % . PR R B 29 St LR K R,
HE AR RS SR FTEIL A C R, TR
B AR RS AN AEE SR . TR
P AAT FE R S5 (4 5 A7 75 o R 52 R 2 f5 A it
R BRELSINER.

HpPFEREXRABEZMNTI AR ER
PbrAAT3 Vi VEZLIE R PcAAT2 SE R 36 [ MdAATI
Bk 3L K PpAATS UL S Mg 3 (K] PmAATI . TR R 3R,
HL 525 (K] FaAATI  FaAAT2  FaAAT3 FaAAT5 5
AL Bk M AR TR SR 2R 00 R VPR AL 5 KB R
FaAATI AL G R, M1 5 R AL B FaAAT6
FaAAT7 fFEFE R R, B 5 ML AR L2 7 41
= EAINLY/ i

KA KK AER GRS I8 J5 TH A B 23 3, R
W T R R SRS F7 o 8T AR B R AL
R RThEE, 7 U5 (KD 2 SRR R,
PRAR 1 32 B A A2 5 Sk AR5 P 0 7 12, e 248 R T 3]
EPSUREIET Sty w3y e 11D &= £/ 0. @M
AT AL, B ARE R R R T H
JIT DA S 48 5 [R) S 6 1) BU A gk R 0% 00 B X A
BRI 3) 1 TR £ K> K B K/K>1, 2R %
1EE# (positive selection) ; K, =K, 5% K/K=1, 3K
Hr 4 34k (neutral evolution) ; K,.<K, 5 # K/K.<1,
FH R 52 44k 1% £ (purify selection)

FIH KK,_calculator2.0 F A4 11 55 35 7R R A1)
P AAT FEEE R KoK P e KK AB . 003 5 s, 3%

F4 10 HEBEBERM AAT EAFTIHLKEXR
Table 4 Collinear relationship of 44T protein sequence

in 10 Rosaceae species

LT 1 LR 2

Synteny (%hijfosome Synteny (%hijfosome
sequence 1 sequence 2
by poin PbrAATI scaffold681  PhrAAT?2 scaffold681
Intraspecies p,, 447 Chr2 PmAAT3 Chr8
FadATI Chr6 FaAAT5 Chr6
FadATI Chr6 FadAT2 Chr6
FadATI Chré6 FaAAT3 Chré6
FadAT2 Chré6 FaAATS Chr6
FaAAT6 Chr2 FaAAT7 Chr2
PadATI Chr2 PadAT2 Chr2
Y] PbrAAT3 scaffold681  MdAATI Chrl2
Interspecies pp,. 4473 scaffold681  PmAATI scaffold103
PbrAAT3 scaffold681  PcAAT?2 scaffold01079
PbrAAT3 scaffold681  PpAAT4 Chr7
PbrAAT3 scaffold681 FaAATI Chr6
PbrAAT3 scaffold681  FadAT2 Chré6
PbrAAT3 scaffold681  FadAT3 Chr6
PbrAAT3 scaffold681  FaAATS Chr6
PcAAT? scaffold01079 MdAATI Chrl2
PcAAT2 scaffold01079 PpAAT4 Chr7
PcAAT2 scaffold01079 FadATI Chré6

MdAATI Chrl2
MdAAT4 Chrl2
MdAAT1 Chrl2
MdAAT? Chr8
MdAAAT3 Chr5

PpAAT4 Chr7
PpAAT4 Chr7
PmAATI scaffold103
PmAAT3 Chr8
PmAAT4 Chr4

MdAAAT4 Chrl2 PmAATI scaffold103
PpAAT4 Chr7 PmAATI scaffold103
PpAATI Chr3 PmAAT4 Chr4
PpAAT4 Chr7 FaAATI Chr6

PpAAT4 Chr7
PpAAT4 Chr7
PpAAT4 Chr7
PmAATI scaffold103
PmAATI scaffold103

FaAAT2 Chr6
FaAAT3 Chr6
FaAATS Chr6
FaAATI Chr6
FaAAT?2 Chr6

TR P AAT 55 W% [\ R 5 X (1) K, ¥ Bl DR 0.011 8
(FaAATI-FaAAT2)~0.949 4 (MdAAT3-PmAAT4) ; K,
) 38 FEl N 0.023 4 (FadATI- FaAAT2) ~2.355 4
(PaAATI- PaAAT2) ; KJK. H1 ¥6 H A 0.113 2
(PmAAT2-FaAAT6)~0.643 6 (FaAAT1-FaAATS) . H:
W 3 %t A YR K (PmAAT2- PmAAT3 . MAAAT2-
PmAAT3  MAAAT3- PmAAT4) J¢ K AH » M1 TE KJK,
o 3R R 44T 5 R 5k [R5 2 TR 1 KUK
BN T 1, U B LR AL R P A Al A A
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Table S The K./K, analysis of AAT homologous gene pair in

fruit tree of 10 Rosaceae species

GibE355p0) K. K, KJK.

Homologous gene pair

PbrAATI1-PbrAAT2 0.3363 1.341 6 0.250 6
PmAAT2-PmAAT3 0.5773 - -

FaAATI-FaAATS 0.020 1 0.0313 0.643 6
FaAATI-FaAAT2 0.011 8 0.023 4 0.502 4
FaAATI-FaAAT3 0.0189 0.039 6 0.4770
FadAT2-FaAATS 0.0122 0.027 0 0.4520
FaAAT6-FaAAT7 0.0202 0.085 4 0.236 7
PaAATI-PaAAT?2 0.370 5 23554 0.157 3
PbrAAT3-MdAATI 0.1347 0.6455 0.208 6
PbrAAT3-PmAATI 0.3202 1.397 1 0.2292
PbrAAT3-PcAAT?2 0.3363 1.3396 02511
PbrAAT3-PpAATS 03114 1.1921 0.261 3
PbrAAT3-FaAATI 0.1347 0.645 5 0.208 6
PbrAAT3-FaAAT2 0.146 7 0.5591 0.262 3
PbrAAT3-FaAAT3 0.153 6 0.579 4 0.2651
PbrAAT3-FaAATS 0.148 6 0.5721 0.259 8
PcAAT2-MdAAT1 0.3376 1.5198 02221
PcAAT2-PpAATS 0.199 8 0.624 4 0.3201
PcAAT2-FaAAT1 0.3493 1.4557 0.2399
MdAAATI1-PpAATS 03103 1.2585 0.246 6
MAAAT4-PpAATS 0.2470 0.722 3 0.3420
MdAAAT1-PmAATI 0.576 0 1.979 0 0.2910
MdAAAT2-PmAAT3 0.5163 - -

MAAAT3-PmAAT4 0.949 4 - -

MdAAAT4-PmAATI 0.112 2 0.5197 02158
PpAATS5-PmAATI 0.043 6 0.158 6 0.274 6
PpAATI-PmAAT4 0.049 4 0.0913 0.541 4
PpAATS-FaAATI 0.2979 1.341 1 02221
PpAAT5-FaAAT2 0.294 5 1.188 4 0.247 8
PpAATS5-FaAAT3 0.297 5 1.163 0 0.2558
PpAATS5-FaAATS 0.298 3 1.236 3 0.2413
PmAATI1-FaAATI 03151 1.358 2 0.2320
PmAATI-FaAAT2 03195 13145 0.2430
PmAATI-FaAAT3 0.3208 1.2878 0.249 1
PmAATI-FaAATS 0.3455 1.4733 0.2345
PmAAT2-FaAAT6 0.1427 1.260 9 0.1132
PmAAT2-FaAAT7 0.148 4 1.2829 0.1156

K, FOCE G K RSO e - RIBITHIGER .
Note: K.. Non-synonymous substitution; K,. Synonymous substitu-

tion. —. Data is not yun out.

F (K54
3 W w

W 1% 3 %% 7% I (alcohol acetyltransferase, AAT)

TERB S A B E AR ARG — % T Bk
J G A o DB A A T 8 52 380 SR ST it o
RIFIAEENRI T RIS 5 T A A
W7 2 w5, T AR I ) B R LA R IR SR
H 11 A58 3% AR A R 58 8T T AAT 2R )
FIEIK-CA B & S AR IR R R &R HAA R
AAT LI e (1) % 5 FITHRERE FC AT A AL L B 15
D R

BEE LT 10 P J0ORE SRR 1 2k DR 2 s MR
LU 58 B 46 N AAT H R 751, Horb DUBk 50 H &
2 MR B B /b s BARCRE , B SRAR 10 5 1 /b T[]
KA AAMEE (LOXOPIEH , 7T g A& T AAT 7E4H
YIRS R . B R G AT TRy
Br, K 46 MEEF AP N AN XA, HPFXAT HA 1
A N PpAATS , F 854 3 b L 28 55 58 DR 5K ik [ U
PR, AT BE N TR A . W8 2K AL 1 IR (R 4 5
GERRW, & AAT 75V AR FAmERTE L 2/3), BRI
RSB E , AR EFREUR A 23 T A 2 AR E 1)
R RN SRRSO, 7R 40 M N S H A7LE
FBE AL TN, SR SE R AAT 74
(R BR AR 5T 3 BT 25 SRAB AT B o

SEOX R R 5 B O BT T, KILAAT
TR RN R SO A b, B S5 Mok A
L, (H R AP L 2 T XA R 5 1R R
PERIGR S, o R AL R 1) FadAT6/7 Ml e/ A
BT BT A TR o b 7 T, i i gt fd
SENT GILERME T, RIW AAT F PR 5 1 (4 K AR AE
FR G H STORT B A A L (R B  B el T R R
P i ol (K BNk R85 5 5 B AAT B D8 5 (1) idk Ak
RS ARt e il AR

MR8 2% COAE 200 BUAN [ it A 14 AH DG AT 90 3080
RIAEA R G F B Sk B AR T R
Y e s 35 R IOEETE K . gL R AL
REAE G 60 d 7% &R =T MRG0, AL )5 125~
135 A& KRBER BT 135 AL T 5 FEWRE
B0 5  E ; [FI N R SR ALEAE S 90 d FF IR K 7t
REAE )5 135~140 d 1R FE e K CH T i SR B4 IR R
AT, 27 5 A BRI 07 D . e
T 140 dIABIWEAE . 7 L R AY S5 S0 9 K1 05 A ) i
SRR TR RAL, SRR BN T
R R AL, DAL 7 1L R AL SR S < BH SR T SR A

HUERME T EY RS ES R AE KK ET
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TR AAT 35 PE AR AT 256 0 b TR B AAT ¥
PEEUR IS A R H SR UK, [F R4
RS AR AAT 35 P8 K 35 B33 8 BT
#agh, Hoh gl BREL b AAT 35 PE A 40 d TFEG 38 =
1E105~135 d 2ECKIRE R I, Semfd AT 135 d.
Xif EEAE PR R m R AL AAT 3 MK P E i B e T
fizg L TRAY , e AAT 35 P 28 A AH X 9 R 1 5 & 0
SRR BTN T 115~125 d A5 35 KR BT 42
TE, 75135 d 1K B3GR AKCT I, vT B8 2 f T 7 21
IR EV R AR 2D, R a g AW
R 2 P ReAS 1k AAT —MEHIEE , 2 & Fh R R 25 A1
FHSE J . T SR 58 TR SR IO A S A AAT BT
PS5 RIAE BRI B EH I, AAT EH
A BEATAE A B 2F J5 A (16 D

[Fi) B AR A 2 CCAE ™ I 9T, AAT V& PRI BT -
BT RN BERY R4, R R L S5EE 2R
Jii K RN IEAR G, 5 FoAth 35 3R A an Bk K
A SR 7T 45 R — 3. (ER TE e R A S 1
(135~145 &, I 1 S SErh 4 RS it e 2k
SFTAAT W5 14~ BRI L, 7T BE 2 H T R4 )5 1)
iR FE AR ORI D R A RS W R
B, T FBEAR THER S HEYRM S &, YT
AAT H)iE S RIEZ 3 T IRV PR . Beekwilder
ST N TG B AAT B AL BB 22 4, R
AR R BRI 7= AR T b TR AR R
VIR G R, FT R A& BT B AR AR AR N A7 AE AAT 1]
IR BRI SIR ) & 7D, 53 AAT AREREAT
FER R IMEACTE R . BB X AAT KR %
— PRI IR B, R AAT 1R FH 1) 2 5 254k &
A2 W L A W7 [RII A BE TR I, 7E Bk SR S
KJa A R, BT S EEA R VA O 1) BB
A (ADHD R IE 7K FRAIC, (645 B 508020 , AT 5%
M E] T AAT FIEESEA R

BT OB AAT 17 B UL I 4y 2 TH 1) 53
BT X G BRR AAT B A T IR T A, WA
T AATH R F R3S B AR PG BAE A, LR
2 B SRR, LA IS S 5 A T R e ]
F UK 2 15 2 A B R 3L A A 55 (8
R 5

4 4

£ 10 Fb 35 OB R B Cb [ 1 2L PR iR B AR 2L

FEE B 35T L M AR AR AR A RO B DL K
TR ) H AR B e 46 > AAT HE PR S0 % 5 5 il
ARG T B 46 AN 5y 4 AN XA, HAEZ5 1)
b E R IR AR I KRB
FaAAT6/7 7] 6 H B 7726 s AAT 5 R K 8 5K A7
1E S A BCE S IO, A R B Al
PRI . AN [E] SRR AAT 35 A BT 25 RIS
AAT WM RS N ERRY R ) 7= A B IEAE G
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