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Cloning and expression analysis of TcAPLs in Taxus chinensis
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Abstract: Objective To clone altered phloem development (APL) genes from Taxus chinensis and reveal their potential
regulatory role in tissues regeneration after bark girdling by investigating the expression profiles of these APLs. Methods The
full-length three APL genes were isolated using reverse transcription-polymerase chain reaction (RT-PCR) and were named as
TcAPL1, TcAPL2, and TcAPL3, respectively. The expression profiles of these genes in different tissues and at different regeneration
stages after bark girdling were analyzed by semi-quantitative RT-PCR and quantitative real-time PCR (qRT-PCR), respectively.
Results Phylogenetic tree analysis suggested that TCAPL1 and TcAPL2 could be clustered together with APL protein of Morus
notabilis, which are closest in genetic relationship; TcAPL3 could be clustered with APL proteins of another big independent branch.
The analysis of gene expression patterns in different tissues showed that the transcript abundances of TcAPL1 and TcAPL2 were
mainly expressed in the roots, stems, leaves, and phloem with cambium; While TcAPL3 was higher in the leaves than that in the roots
and xylem with cambium. Through analysis of the expression patterns in regeneration tissues after bark girdling, the mRNA
expressions of TCAPL1 and TcAPL2 showed a up-down trend in the following periods and were found to decrease notably at 36 d after
bark girdling, while the expression of TcAPL3 was repressed at all stages after bark girdling. Conclusion In this study, three TcAPLs
genes are cloned from T. chinensis, and their expressions are regulated in the regeneration processes after bark girdling. Our results
demonstrate that APL might play a regulatory role in tissue regeneration after bark girdling in T. chinensis.
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KA 4 R 1 AR, SEZEE (taxo) S WA
21 542 Taxus brevifolia Nutt. #4143 2 H2H )
RARPUMIEPI T, fEIe 4 A 1 s BT id M R AR
Wtz 3 BAE iz X . SUIRE . oY
AT, Strobel PRI YC ARid
(1) LT 1 4 JEC P 7 120 B JE 21 A2 5 345
BB RE IR . AT S 2 RBERES
JSCRIE A7 PRI, 90 B 00 A W Bz 1 e T 25340, B LA
ZL AR T B AZ I B I T e T L) B i
(R 2 RERNHCREE) o X BAED 5, WA
MIINAEGNE . TR At KPR TR A R
J7 IS AR, o) S A 4 T I AN
R g, TG RAANE 50 K
PR oS, AR E

VFZ YR RS A, RIS 2 PR AR
RE R, PIAEAKMRAERD, T8 RU2an
TP R 3 2493 A IR AE AR B AR A B B2 3, e 2%
TE RS EAA J 5 Ay o O IR AR 5308 T 1S DX R0 B 35 [ o
WP, MYB #3D THR 3 MYB 455kt —
KI5 2 H AT b dse KK — 2R s R 7
MYB S5 #4382 N 3t £ 51~ 52 AN FERR IR 02
JiE-#E iR HE (I (HTH) 5 DNA Kiggh&, —
RSB A 3 MRS B A Rk IE BAHAR ) 2 A a %
PR A — M AH R 18 B 19 NI R, XU A2 IR
B K K0 i 4 UM APL Caltered  phloem
development) Z4ifid—IKH MYB 45 {5 e 4514 1)
e BN, R AP R RIA, i A
T IE R TR ST, 0L R AR S ) 7 4 R A
MR TERG, MR MR AR BT 40, A&
i APL JE[R ] LA A 5 40 M 4 Ak >0, SR
WO bR il £ R 15 2 1 B Populus tremula X
Populus alba 87844k, HRANPI G, [FH)
Foi 2] APL JE R A8 K il b R A4 KT AR )
B G A Y s A 2P AR R B A A R s s A AL g
e RIS RS, ATE NSRRI
RESE R ALK RILER (1 RALK R TE 2
RAEFAG A AN B ARG AR R B BE A, R
TEARARIY I A YL LT IR0 23 THLRIN S,
{H [H 41 & A2 Taxus chinensis (Pilg.) Rehd. (13 5z
PR LI LRI O R WA HRGE. PEIZEE
S ERE R, AT A P e U )
TR B B SRR PO 7T o T WP ge ik A 4
LY IR, RS F A A

A (Illumina HiSeq™ 2000) %} [E 21 S AZ 33 5z 7
AT T s Ny, JFE T T S 5K
Wt K E IR I HESER APL. A5 T
WG T 4§42 APL (TcAPLs) HEBJVH, W
BE 7 3 4> TcAPLs 4> ¢cDNA /741, JExf 3k
AT WS ARG BL AT BEFUES R A 4
JEIRNFE R APL BRI [ 2L GAZ ) B o3 Ak R
BRI R SR .
1 #R55EE
1.1 ERFEER

FE EIHTAE 2 FERH T MO R ERE RO,
rh AR MERFERIEST B MO 9T T B A BT 9% 03 %
i [E 41 & 42 Taxus chinensis (Pilg.) Rehd. -4/
SEAR T M AR T

EASYpin Plus f24) RNA P BGR 77 &0 Tt
RS AR PR A 7], 1% Strand cDNA Sythesis
Kit 15 PrimeSTAR® Max DNA Polymerase mix )]
KIEFAEY) 7 (TakaRa); TIANScript RT Kit 4T
KRR A B 2A ) SYBR FAST gqPCR Kit
Master Mix (2X) Universal ) T- KAPA 23],
1.2 FHi&
121 PELSAZH R AR S A R 42U L
fORAE 7EWIILTER T 2013 4E 6 HAITBRZIEENIE
BT R A, AR RAF. FRRLF. 2513
AR LGRS, $IR Li ke T3 e s,
Rzl o H I H I £ S A2 WL IE R B I 2 40
cm AbFFUE—H ) _EIRHZ) 25 em, 439 FH G B AL BERY
TR IR IR B AR A MR T IOPRL, bR, TR
BNBE, R, B 0 R R SR T
SRR AT . IR JEEE 6 K, TR 0 KA
SRR, SRR, O T BRI b5
LRI AT, FR T RIS 12,
18+ 24, 30, 36 KRS 6 RIN Ik mHre, ik
BT SO MEL 15 R SREE AT EA SRR,
2K, s AL TR R R SN TR A ST
IZHEH T AR RTE T o
122 HEZ G RNA HEUK cDNA 41K
W R AN B2 GAZ AN R AL S UM RHFIAS [ Bl 411341
B AR AW 2 J5, KA EASYpin Plus
) RNA Pg S 070 S 42 O S RNA, FH 30 pl
JC RNA I ALBK AR RNA. FF6 RNA B TR
B SEREME S AR S, fRAE T80 C. )5 H
TIANScript RT Kit & % s 7 & & i cDNA, HIfE
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RT-PCR Fl qRT-PCR 737 ¥ B 210 A2 Rz 44
HL[¥ RNA 4% 1% Strand cDNA Sythesis Kit i 45
HEAT RO e A 55 cDNA, T3 A v e

1.2.3  TcAPLs SEPH [ mifE  f4EIX 3 4> APL J¥%1)
FE ARSI HE (ORF) b R
B sy (R D, 4K cDNA JPHl. RH
PrimeSTAR® Max DNA Polymerase mix 12.5 pL, 7|
0.6 uL, cDNA Kkt 1 pL, JHKEXGEKA L 25
uL. PCR W 4cAt: 94 CHiALYE 1 min, 94 ‘CARME
155, 52 ‘CiB:K 5s, 72 CHEAH 15s, 35 MEH,

BeJ5 72 CIEMR 7 min. KEERAFIK) PCR P2 H)ERT
pEASY-T1 #fk L, JERFIh LA HEAA R
2wl e 1 ABI 3730 AT .

1.2.4 TcAPLs JER I EYE B0 A
ExPaSy. ProtScale. SOPMA F1 Swiss-model 5544
F IR TcAPLs [BRAIE ST 4h Fael B i
REHHAT I 55 7341, AR a2,
Z P AL Clustalx 1.83 #Fs  HEAb A4
MEGA 4.0 ®AF5e R, K HABE577% (neighbor
joining, NI, bootstrap il & FE N 1000 K.

*1 FASIMYIE

Table 1 Primer sequences used

FEI AR AR 519)(5°-37) T BOK/Mop
TcAPL1 APL1-F GACAAACTGTTTTCCTTTTCTC 1 698
APL1-R GCCAGGATCTTCACCACTTTC
TcAPL2 APL2-F GATGCAATTCAAACAGTCTGT 1388
APL2-R TCATGTACACTGCCTTCCTGT
TcAPL3 APL3-F AATCGCAACACTAAGCAGATA 1275
APL3-R TTGTTTGAGCCATCCTTGCC
RT-APL1 RT-APLI1-F GTTGCCTCTGAATGTAGCCAG
RT-APL1-R GCCAGGATCTTCACCACTTTC
RT-APL2 RT-APL2-F TAGATTCAGCCGCTTCTTTGC
RT-APL2-R TCATGTACACTGCCTTCCTGT
RT-APL3 RT-APL3-F CGGATGATGTAAGGTTGCGG
RT-APL3-R TTGTTTGAGCCATCCTTGCC
actin actin-F AAGAGAAGCTTGCTTATGTAGC
actin-R TCTGATATCCACATCACACTTC
F2 FTREMESEZI RN
Table 2 Online analysis softwares of informatics used
KRN A AR TELE PR
PRAL T ExPaSy-Protparam http://www.expasy.org/protparam/
EAY AR R il CD Search http://www.ncbi.nlm.nih.gov/Structure/cdd/wrpsb.cgi
TR EER T SOPMA http://npsa-pbil.ibep.fr/cgi-bin/npsa_automat.pl?page=npsa_sopma.html
Y A AR Swiss-model http://swissmodel.expasy.org/

1.2.5 TcAPLs JEW#E 4T KM RT-PCR 734t
APL BERIZE I A K EZGER, 25w BF
TERUZ I BB L E T B IR A A e [A] 1R
ISR, BLactin YNSRI, 51T 5I WA 1. RH
Genesnap #AFACBE R G050 Hr LUK S B ARSI
S, WHEARTY actin (962 AR 2K E
FEAR . R QRT-PCR Kl 3] B2 J AN [ i AL 2R i
2 AN ERI R RIR KA. 2 E R PCR VAR R B4R
cDNA 1 pL, SRS 493574 0.4 uL(10 pmol/L),
SYBR FAST gPCR Kit Master Mix (2X) 10 puL, 0.4 pL

ROX, HIKBXUZEKHME 20 pL, FARMHRAE DB
SYBR FAST qPCR Kit Master Mix (2X ) Universal i
BT . PCR V&4 95 CL 30s, (95°C. 5s,
56 'C\ 34's) X40 MEFS, LUK B ZK A EARAE K
TEX, 7 ABI7500 1X4y (ABI, SEED kT,

H RFE RO TR ACER A 2722 72, gy v
Bk 2 A E RS, 3 IRERMEER .

2 RS
21 EERE
) AR M4 S 243 A A b [ 20 S A2 R 3 R
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A2 21 2 I S A B0 e LU A R 3R 19 T 3 4> TcAPLs
M7 4. 4 NCBI ) BLASTx LbXf A ORF 7
T s = FH B HAG 520 ORF, KB HEN b 4K
KN, 4 9dr 4 TcAPL1, TcAPL2 il TcAPL3.
LU [ 20 G A2 2 s cDNA R #8, #) ] RT-PCR

JIVEY A H 4545, PCR P48t 1.0% 1) 55 s B
HLYK 2 J5 s A2 /43930 24 17004 1300+ 1200
bp Zi AT 14k o T HIFF 45 R e s A i 1 )8
FIHEAR—3, 3 AN TP cDNA 5ol A B
W 3.

&3 TcAPLs K cDNA FFHIHHE
Table 3 cDNA sequence identities of TcAPLs

B2 4= cDNA/bp 5 JEGm i IX /bp 3 AEGm i IX /bp YRS /bp AR S /aa
TcAPL1 1698 26 22 1650 459
TcAPL2 1388 26 21 1341 446
TcAPL3 1275 41 67 1167 388

2.2 TcAPLs £MIE2F 0

1z H| ExPaSy-Protparam _I_ H.%] TcAPLs %fid &5
E R BAG PR BTEAT T A AR, Hohax 3 A
TcAPLs K [¥] ORFs & ith 5 1141 I (1) 2 5 R ik S 4L
A 388~546 aa, THMIHIARRNS 73 BB 4.320X
10*~6.008X 10*, BHIE2%5 1 fH7E 5.38~6.49, MK 4

G, 3 AR A A TR SO ASAH AL,
Ze A . HE B AT B TeAPLs iR
HRAIER 2 a5 5E Calpha helix) JERHUNA
il (random coil) FIZE(HEE (extended strand) Hl B-
e ff (beta turn) 4 MEXA K, JF HIX 4 gty
S AitE R At ALK 5.

R4 TcAPLs EAFFI4HE

Table 4 Sequence characteristics of TcAPLs protein
ALK BEAR S T X7 BRSER A IR (Arg+Lys) A HURSRIE (Asp + Glu)
TcAPL1 Ca616 Ha114N7280567S 14 6.008 < 10* 5.38 44 66
TcAPL2 Ca080H3315N6200680512 4.840%x10* 6.49 43 48
TcAPL3 Ca080H3315N6200680512 4320%10* 5.83 45 53
%5 TcAPLs EREMI L%
Table 5 Secondary structure of TcAPLs protein
ARSI /%
AR —~ ” — .
a- 1R i TERAI G it SEAGE B-#e4h
TcAPL1 28.96 46.63 17.30 7.10
TcAPL2 30.72 50.67 10.09 8.52
TcAPL3 40.72 49.74 7.47 2.06

XTHEN TcAPLs S SR 7 FI3EAT 1 51 Hx) 43
Brs EATER AT APL JERY MYB R 253k (]
1. [RIEFIH NCBI 764k T.H CD Search Xf 3 /™
TcAPLs HEATORSF &5 #r, 3 B i G S IR
FYEART MYB g5k (K 2). MYB 4514
B N S 51~~52 AN TRTRIE R T IS iE-4% £ -
iR (HTH) 5 DNA Kiggsalol, x5
Rubio Z5P24[GE ) APL & A& H#5F ) MYB (1)
DNA & Fy 3l AH—2K

H T TcAPL1 W LR A M %, H TcAPLs

TREE AR R, BRIGEL TeAPLL i #il, A
SWISS-MODEL ffbl H: =4k ky (18] 3), = Yifsiny
th T2 () 2 SRR A HE TG [ 289~344 i/ 15
RLL lirz. 1A EE B, FA RS 46.00%,
Al LLFE B — AN Al 08 E 19 45 M coiled-coil
domain). T MLEEHIM K K 455 8 A AT TR P2,
2.3 TcAPLs # L& 4

M GenBank ##i5 72 H 9 & 38 15 3 A Malus
domestica Borkh. 1|3 Morus notabilis L.. #H#& Citrus
sinensis L.. 7% Vitis vinifera L. Ji % Nicotiana tabacum



+ 1516 « ¢ £ % Chinese Traditional and Herbal Drugs 3£ 46 % 25 10 #§ 201545 A
. 20
TcAPL1 : MMSTHEVDGIHHERAGIGSGNSVQSIFAFL Mcqu KV 1'55 sEAEDFGEERERER 121
TcAPL2 e s NRFK\'P» ):»Ewap 79
TcAPL3 e S e MYQVE A EH?CS 3G me 75
¥ s8s ph qp g 3egs
140 . 200 220 240
TcAPL1 sﬁd‘r RsT Esccx’r{csx’-‘:{ pn"x TLJPEECSGY sanssdl f scEDEGLN @ 242
TcAPL2 s Bt T L.t bt e R els - T T s G EV QR F LHEGLEVORG LGLRIEAQGRYLOY T | EEE R 177
TcAPL3 R Tl S iq: PsuKDASCLiGFGAi 183
3kyRlsk p
* 260 80 360
TcAPL1 : TIYQSGNLPNTOSILEER (;Em:\”mw{m&‘s s saGelE : 363
TcAPL2 P mmmmmmm o BRI GALEDGTTSPGFSLE rooalf : 269
TcAPL3 ] e e e aciatfo s VESC £ 258
g 1ls g a 36 1 ]
TeAPLI 380 . 400 420 0 - 460 480 484
C : ITEATE b I L SEGPVALGP = DR LD N TVC?(ERSG NSV =
TcAPL2 : -Rs-n-:- 5193 QR IHEQE M ETHTGINAHE — = === ===~ é ﬁ VDAHGR-- ‘s_rcgﬁ VQEH - p fewn : 379
TcAPL3 3 m:ssc ROENLGAMRR] ‘-p'-crv FUWDN -:'anm ________________________________________ B Al - R Agls ERgSRDE : 336
35 npé g k Rl lr nn 6888 g g p @ 1lpa
TcAPL1 : Lp;srﬁl. FRD c"ﬂﬁ EEGS A seLHEvaBNET-—— 549
TcAPL2 : VOEAASLHTSI Eha&‘ és D5- i isei EE mrﬁ iua:ssa 446
TcAPL3 : HEARMAGTE: PLENSERE-——- -~ FERH NLADRI] h\' G"'E ——————————
as n sh s 6 8 £ pakr
TRIZE /R MYB 45435
Underline showed MYB conserved domains
B 1 TcAPLs EBEZFFLLXI 47
Fig.1 Comparison on multiple alignment of TcAPLs protein
1 » 5 o ¢ B o o
Query seq.
TcAPL1 Speeific hits T
Superfanilies SANT superfamil
1 k3 28 300 s -
L I I I L L I I I L I 1 L L
Query seq.
TcAPL2 specific hits gb_SHAKYF
Superfanilies | sonT supsrtamity _GOLHEGLE sur
1 L1 2 b-1] £ 1) k]
Query seq,
TcAPL3  Specific hits
Superfanilies SANT superfanily | ) CCLHERE super

Bl 2 TcAPLs &R RF &M TN 44

Fig. 2 Predicted conserved domains of TcAPLs protein

E 3 TcAPL1 EH=HEHN IR

Fig. 3 3D structure of TcAPL1 protein
L.. #E57F Arabidopsis thaliana L. 25 AN [l #1472k Y5t
(1) APL 258751, FIH MEGA 4.0 AT E T
RGN (B 4D, G55KY, TR HILK
) 3 ANhar /3. TcAPL1 511 ) APL & L%
(EXB62671) HAIR m AL, A —
TN 32 By TeAPL2 5 )11 K APL
(EXB64633) 154852 ¥] APL (XP 001275151)
BH—RK, ZFAE DKM E.
TcAPL3 5258 M NG 1) APL Ab7E—N K )k

Sy B AR ST APL AT 5 iR BT APL
K RMEE ) — A KISy 32 b Ry
Mrik—2PUrse T e 3 /N TcAPLs i [E 40 5
1 APL JE[H
2.4 TcAPLs EEEAEHLEPRIFTIES T

FIHI € B RT-PCR RS 3 A~ TcAPLs ik
RIE B 2 G AR A (R IE AT b (B
5), Genesnap SAF7 0 H bR 45 DG B (K
6), ZRE/R, 3 ANMEREFEIGEMR, 22
ik fep ¥4 KI5 TcAPLL Al TcAPL2 7E4R.

L WIS CRIERUZ) HIRIE R,

HU B amFARE (FERE WEREE, Rl
j& TcAPL1 EFIEH (HEMZ) FrREREZ
AR (FIERE) 1 2 5% . TcAPL3 fEM Jv
Rk B E, MR (FREZE) +
RIEBAL, LAV (FEAE) THRIEAR
AR TR T2 %,
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JEEWE G (XP_004488552)
BEHETE (KEH26097) 8 TcAPL1 sTcAPL2 o TcAPL3

K5 (XP_006598225)

264 |
K (XP_006585392) o L
HIT (XP_004139845) E\é 220 |
JI|Z% (EXB51246) :‘3 1.76
P (XP_008356113) j: 132 |
HE (XP_008226001) E oss
B (XP_006493748) g8
HI% (XP_002265800) J o044 | m
T (AFY06669) 50 .

L4 (XP_006344926) 2 3 4 5

et (XP_004251959) o o A o A
ok (XP_008645294) IR 2-25 3-mb 4B (BB SR (SRR

258 (XP_009106664) 1-roots 2-stems 3-leaves 4-phloem with cambium 5-xylem

BIFIF (NP_849905) with cambium
B (NP_565209 _ -
|{|éI‘EE$57(TCAPL)3) 6 HEISHEARHBALSF TcAPLs/actin TR FEE
258 (XP_009135873) ELE

L (XP_008438354) Fig. 6 Comparison on average OD of TcAPLs/actin in
DA (XP_006366846)
Fhli (XP_004247854)

Il

different tissues of T. chinensis

e ok toessrane) 25 TeAPLs BEER K EL SR HMFRENH
JIl 5 (EXC16940) TcAPLs Ht PRIAE A [ 21 A2 3] By P A2 ik F A A
o WAL 7. TeAPLI ik HENT 30 d #5 T
W (NP_001280781) AR, U 12 d A1 30 d B, XTI 3 5 4540,
N ')‘I;%Eifég‘_j?f“) M7 36 d I R IA; TcAPL2 7 BT I3 K 2 ik
LG (TeAPL2) AR, TE 18 d JS A TSN, 71 24 d Ik 3 s,
L ey BRMBHES. T ToAPLS (o A M
R —HAE T NS
El4 TcAPLs EH S HMEYIRIRR) APLs R LR 40 gTcAPL1 g TcAPL2 g TeAPL3
Fig. 4 Phylogenetic tree of TcAPLs protein and APLs from
other plants . 3.0
=
H‘E 2.0
TcAPLI =
1.0
TcAPL2 0 m . . . . . . F_L
0 6

12 18 24 30 36
FEak I A)/d

TcAPL3
7 TcAPLs 2R ELI SRR BEIIEFRRIEKTE

) Fig. 7 Expression levels of TcAPLs in regeneration after
actin
bark girdling in T. chinensis

—_
[N}
w
N
W

" e - ' 3 Wi
22 30 4P (BB SATE (AR I e
I-root 2-stems 3-leave 4-phloem with cambium 5-xylem with Ziiﬁﬁﬂﬁji RT-PCR *ij(ﬁiyjﬁ izﬁ{ﬁ? 3
cambium i E £ 5242 TeAPLs 5: K, TcAPLs 24 A28 fH A
S Vh sHs S 35 N
BS TeAPLs S A THRRALHHRA A 1Y, 3 DI SARAAHI 5

Fig. 5 Expression of TcAPLs genes in different tissues of T. FER) APL JE[A 4t 1 8 1 B AR A, e
chinensis AT14 A ) S HE R 51 U DR ST () MY B 1Y) DNA &5
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AR — N R e R 1 R A SR AR P,
FIPIX 3 ALY JE T A ) APL KEIA

FEIE AR E A G AR R 38 R AR
TcAPLs JEF R IA, (HA B AT 412U 1% - TcAPL1
A TcAPL2 FHAEM . 25w IR TR
J2) Ik TeAPL3 TEARFIA G (EE )
RS, ML T BE A tH e AT TR R R ) 2
MFE% BN RELEEA AR R IT
YLV R B ISR T, APL JEPRE 5 — /M E A
SEMITREMISEDR s LEANKT BRI1I39) Bz 50 40 7 24 05
APL E ik mh i g 78 T 44 4Ll X M. 78 0 W
PtaLBD1 754K APL K&K AEB) B2 3 (1 455 e h
w4, X s TcAPLs FEPEZEh M) R i (5T
B I U .

X 3AERALL, iR E O G A IR &
MRS R A FE T, TcAPL1 [tk T3y
%1 TcAPL2 Hl TcAPL3. 78|z 4t fedr,
TcAPL1 F1 TcAPL2 2 2 [K] i 35 ] [i] (1) B A T HY
S ETHE FREFA, H TcAPL1 %S &E LTHR
ISR LG TcAPL2 %R, R B AR 6 Rt ihak
L ETFR#S 1T TecAPL3 [ 261k I 7F 3 A2 241
AR b Mgl TcAPL3 Kk M5 APL £
FEMI IR AR A T AR SRR IO B s T O (5 2 By
BO BV A1), H 2B K TE U2 TE R (G
3 BB I AR R A 4 A AR
HEM LI R 20 GAZ 3 e P AR R AR ) APL
R IIRE EAFEZE A0, YRS AL R
B iR APL JEPR HA W E A8, nl R L9 je
PR B AR B 4k, TecAPL3 23k th
VERLEARHEAR TR Ak, AN B B AR R AR
W R e AR A RTE R E, Y
B 5 B B —RE. T APL SRR
FERLNREIT R IR RN, HeAb i anda g B
R ) iz 08 145 JEE %) 2 TR s A 0 e AR A E
5. HATERE S TcAPL3 [R5 i () H At i Fh
(1) APL A5 AHABLZ L1 STk 43

ARWFFTI 3 ANKE A R A2 T 4 S AZ R
B FFAE AR T APL 0L, e ATTHE AL KRR
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