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Abstract Fatty acid desaturase (FAD) is widely distributed in living organisms. Its main function is to remove
hydrogen from the carbon chain during the biosynthesis of fatty acids, thus producing carbon-carbon double bonds.
Using the data of the FAD family in Arabidopsis Thaliana and the eggplant genome, the FA D genes in eggplant were
identified and the bioinformatics of Fad genes were analyzed. Thirty-eight members of FAD gene family were
identified, including five members of Fab subfamily. The analysis of protein physical and chemical properties,
phylogenetic analysis and conserved domain analysis showed that there were relatively similar conserved gene
sequences and protein characteristics among the members of each subfamily. There are different genetic structures
among members of the FAD family, but the subfamily genes clustered together are evolutionarily conserved.
Chromosome mapping shows that members of the FAD family are mainly distributed in Chromosome 5,
Chromosome 6 and Chromosome 4. The subcellular localization predicted that the members of the FAD family were
mainly distributed in the endoplasmic reticulum, chloroplast and plasma membrane, while the FAB subfamilies were
all located in the chloroplast.

Keywords Fatty acid desaturase (FAD); Solanum melongena L.; Gene family
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YR RAG R AV R G, Be AN AR
A8 S B AR A F VA 38, AT 4 R 4 N B 0 A E
(Mansour, 2014). Jig 7 B2 /& 14 A M I 2 4 v 48
JR G B E Ry o — B LR, IR R LA A T s
PRI AN VLR i 7 IR 4% — € L A7 A2 T AL A6 9 (L
etal., 2015). JIg My R 2 M0 F i (fatty acid desaturase,
FAD) |32 M 04 N H- il 5 A= P & B A% v g 7 R
BRG] UV G BB . 7E FAD IEH T, 1
PRI I J7 TR ) AN R T 82 A0 2% 2 5 L A9 7 AR AR AR, SR
FES TR 9 20 1 RR AR e R, FR v AR bR 0 BE Btk
(Leekumjorn et al., 2009; Singh et al., 2009).

Hh IR AR AR AT LI SRR A FAD [R5,
XoF i 7 R A 28 AN i 7 A B e DA T 50 s W7 TR 1)
AN A (Tovuu et al., 2016; Menard et al., 2017).
T ) A AE 32 1) A ST 5 By 280 I e e IR 07 1R 25 14 A+
itk FAD F 1 HI AT DA S8 AU A0 i s R 5 B 1 EE 451
KA = P (Murata and Los, 1997) . 5 fig AN R0 fig
7 TR e A vy R AR T RIS, ARG P B i o B
JE AN 7 R 2 AT, A AR BE Atk vy, P i
£ 58 (Somerville, 1995). #F 57 & B, (IR AL BEAE A=
(Arachis hypogaea LYFEMRAETI T 7 A~ FAD2 JE[H
1) R Rk (B 55, 2019). KoK (Zea mays L.)JA
A v T 7 R 25 M A g R DY) ZmFADS 1) 3238 32 AR iR
53, DT 028 ANV A0 IR 7 82 1 L4510 R J82 e 41 SR
I JUr 38 (Berberich et al., 1998). it ik FADS K
(1) 5 B2 RIIK FG (Oryza sativa L) i RAE 2 CAR IR AL 2
— A5, H BRIV 2 2 v T I AR A A
JE K K B (Wang et al., 2006). G2k FAD6 £ )
T I¥ (Arabidopsis thaliana L.) 928 PR 7EAK iR ) 18
N, HSRAR IR AR h 2 AR R 7 RR B KR T
B, RELARART v 1 S5 35 T B (Maeda et al., 2008). Kf
PURG T (1) it SRR R T R KB AT B EE K] ALFAD7 SN
SR o i e DR R R AR P 7S ik = 040 JI 077 7R AP IV R
R & B INIFAE 1 CARIR 2518 T R I R SR 41
PE(Kodama et al., 1994). 1% FAD7 J [Xl 1) & Sl ke
PRAEAR IR 26 2F T, FAE PR BT FE€ 1 39 11 (Dominguez et
al., 2010). FIRBIER I, FAD Z 2R EHE S, 2L
AV PP XS R AR AR A A D B R ) R T R 2L
80 A R TG 107 R ) 2 B A B A, i e AR AR PR AT
TR BT, X AAE W v A S5 A4 660 61 1) M TR T &
P A B X

i (Solanum melongena LOEN—FhiE 52 AAT]
BRI R RS, AR A E & M )2 OF B A,
2017). BT HIE A isfin, T R AE B0 P 84 AR

FEH BRI WA RIE T RRAEA .
T AR R 2% AF 4 5% ol 7 8 90 A ORI AR B A K= 2R A
&, B AT HUE B R 1T B (Nio-Medina et al.,
2017). N T HE ST PUREYE, SOl A 7= 2%
i, 2 M UG IR AR 72 AR 3 HOR A5 B0 7T R N (7K
¥ 45, 2009; %3 E %, 2017; 7Kk & %, 2020).
AN e IS B AR 72 E AR R AR S 0] R o - 2 A
2H 15 B B A i (Hirakawa et al., 2014), FAH ¢ 3 A
KRG 8245 2 % %, W1 CBL A1 CIPK %: A (Li et al.,
2016) 15 Sy 5 A% S 2% S o AH A FH 1 2 (3 9 g 4% 11
BV 2 &1 ¥ ia B A N 2E ) FE M R2R3IMYB
B 7 K (Wang et al., 2016)EEAER A K &
ik 0 A e B R R ¥ A B B % /E ] CBF 2
Al (Zhou et al., 2018) 1 N Hs K+ 2 51
FRAR ¥ o 18 8% % s WRKY 2: 8l (Yang et al., 2020)
ERERRAR AR KR B S B X b F 50 55 o 3 ) R 5 5
HEANEH . ABICIE H 01 V)5 H R FIAE LK
i, JE IR B R E R AT FAD BRI R ERAT T
S5, S B A 1 5 R AE O 25 R AT 0 A, AT
FAD R W R 58 S FEAE 1845 B Fieb (1) B 4 £ 2
AR -

1ERESH

117 F FAD ER KRR EEREB BN LR
¥

f8 H} HMMER A% SRECH 20 16 24U R 7
FAD Z Jii 25 1 7 51 (FAD 9 4%, FAB 7 %)M @& ka1
JRAT FRAERL, R W Al 5 BT 81 (R BT A T E FAD
FWEJP . I35 Blastp LLxt Sk EUK K%k 525 1 41 ik
174 I 33815 33 4 SmFAD A1 5 4~ SmFAB fi i
R, R ARGk AL B 43 B 6 4N
SmFAD1~SmFAD33, SmFAB1~SmFABS. X H: &
HEAT BRALE BT 0 AT B, T s R R 46 A
F] 907 MANEE, B SmFAD4 & 46 NEIEIR I,
HAR 37 AR AR BRI IS 1005 BURA [BIAFR
ERBUAFAEE —EMERME, N 40 FEURE 23
A, KT 40 B9 15 4>, Hrf SmFAD4 1] fig fi N A2
E , SmFAB3 N it A A2 € ; 55 HL A M 4.65 (SmFADS)
F1| 9.53 (SmFAB4) AN, K373 il 01 55 e il 7,
B Ot IR s T B 0 T IR R
IE G, /NN SmFAD4, i K128 SmFADY; 38 /™
FR AR 31 DMNSEKIEER, UF 7ML
FAKMEEAGER 1),
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Table 1 Basic information of the FAD gene family and physicochemical properties of proteinin eggplant

BT 2P ID WNETH " EREE AMRERY RifEs S 278 RKRIETFHRYK
Gene Gene ID Intron Amino acid Instability =~ Aliphatic Isoelectric Molecular Grand averageof
name number number Index index points weight(kD) hydropathicity (GRAVY)
SmFADI SMEL_000g004270.1 0 326 38.96 96.56 9.14 37.90 0.025
SmFAD2 SMEL _000g091240.1 2 133 39.72 82.11 5.45 14.79 -0.193
SmFAD3 SMEL 001g152540.1 0 383 41.17 87.23 8.50 43.91 -0.035
SmFAD4 SMEL 003g170610.1 1 46 23.97 86.96 6.54 5.54 -0.333
SmFAD5 SMEL 003g185960.1 4 231 36.69 88.27 4.65 25.77 -0.156
SmFAD6 SMEL_004g200060.1 1 732 30.51 93.59 7.85 84.26 0.145
SmFAD7 SMEL_004g200070.1 1 835 31.74 92.81 8.28 96.10 0.100
SmFAD8 SMEL _004g204530.1 1 331 40.90 83.32 8.46 38.70 -0.111
SmFAD9 SMEL 004g210000.1 3 907 39.92 79.50 6.25 101.97 -0.351
SmFADIO SMEL _004g218850.1 1 146 33.27 82.19 5.20 16.85 -0.328
SmFADII SMEL _005g224240.1 1 403 34.24 88.01 8.60 46.67 0.053
SmFADI2 SMEL 005g233210.1 2 285 35.73 85.19 9.30 33.34 -0.198
SmFADI3 SMEL _005g233830.1 1 664 40.04 93.95 9.33 77.51 -0.050
SmFADI4 SMEL_005g233840.1 1 664 39.38 93.95 9.33 77.50 -0.050
SmFADI5 SMEL_005g233850.1 0 384 38.62 88.39 8.51 44.35 -0.098
SmFADI6 SMEL_005g241230.1 2 141 38.82 90.64 5.75 15.67 -0.269
SmFADI7 SMEL_005g241790.1 0 383 33.63 94.18 8.76 44.27 -0.087
SmFADI8 SMEL_005g241800.1 1 413 39.55 91.86 8.03 47.59 -0.111
SmFADI9 SMEL_005g241810.1 1 667 34.15 97.35 8.88 77.13 -0.009
SmFAD20 SMEL_005g241820.1 0 380 46.48 92.11 7.32 44.07 -0.062
SmFAD21 SMEL_006g243580.1 2 136 37.68 86.76 4.77 15.06 -0.292
SmFAD22 SMEL_006g245010.1 7 377 32.42 93.02 8.80 43.75 -0.072
SmFAD23 SMEL_006g245040.1 6 346 28.20 94.57 8.22 40.17 -0.078
SmFAD24 SMEL_006g245880.1 6 426 37.11 82.35 7.78 48.76 -0.262
SmFAD25 SMEL_006g253160.1 2 134 42.33 85.07 4.98 15.04 -0.343
SmFAD26 SMEL_006g269840.1 2 132 32.40 88.56 4.64 14.72 -0.248
SmFAD27 SMEL 007g271180.1 9 441 44.78 88.91 9.16 50.78 -0.107
SmFAD28 SMEL _007g295120.1 0 104 51.16 75.96 5.42 11.99 -0.267
SmFAD29 SMEL 007g295130.1 1 565 51.86 97.01 9.03 62.37 0.036
SmFAD30 SMEL _008g307920.1 0 456 46.93 85.70 7.62 52.47 0.032
SmFAD31 SMEL _010g345700.1 1 225 40.17 94.89 6.91 26.19 -0.001
SmFAD32 SMEL 010g351300.1 3 178 36.34 80.45 4.78 19.92 -0.293
SmFAD33 SMEL 011g370900.1 0 375 42.44 89.17 8.60 43.81 0.034
SmFABI SMEL 001g148440.1 1 338 40.51 88.82 8.70 38.75 -0.248
SmFAB2 SMEL _006g253440.1 2 396 35.22 79.34 6.24 45.02 -0.426
SmFAB3 SMEL _006g255140.1 1 366 53.50 81.53 7.64 41.91 -0.307
SmFAB4 SMEL _006g255210.1 2 319 47.17 86.52 9.53 36.84 -0.328
SmFAB5 SMEL 011g365200.1 2 393 40.37 82.90 5.94 44.71 -0.392
1.2 #iF FAD ZKI&H R RG24 AP PR IR I R 25 VAN Bl Y KR FAB2 R v — 3K,

¥§HEIAG 38 % 55 %1 SmFAD IRy s CIARIRA 7 MR A TR S AR
SR 16 % AFAD 5 il R AT £ g ot i 11 4 AL (SmFAD6, SmFAD 7, SmFAD 11
IR R AR (B 1) MBI LA, ME—F) R SmFAD 30)5 #1977 19 AtSLD1 I AtSLD2 %y
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Figurel Phylogenetic analysis of SmFADs and AtFADs with a total of 54 protein sequences
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FAD23 5 AtFAD3 54— 3% SmFAD28.SmFAD29
5 AtFAD4 % 4—3%; SmFAD27 5 AtFAD6 R N—
2% SmFAD24 | 5 AtFAD7.AtFADS % N—3%.

1.3 71 F FAD KRR F &3 B E & 5

FIMEME #4451 57 FAD 51 5 (4 045 57 45
FaEAT 74T, 3R 2 15 MRSFHET (Motif) (% 2, B 2).
5K %% SmFAB H1 35 A7 #E Motif9.Motif11 1 Mo-
tif15; SmMFAD13.SmFADI14 Al SmFAD19 ¥ 7 4 A
K7 B ALE HIF ) Motif,  H. Motif 20875 FTA & 5 o
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Table 2 Distribution of conservative motif sequences

PRI PP A4 B FARFF 5 70 A 15 5L
Conservative base sequence name Specific sequence distribution
Motifl ECGHHGFSDYQWVBDTVGLILHSALLTPYFSWKYSHRRHHSNTGSLENDE
Motif2 LPHYDSSEWDYLRGALATVDRDYGVLNKVFHNI
Motif3 KPPFTJGDIKKAIPPHCFQRSLIRSFSYLFQDLILVSIFYY
Motif4 DTHVLHHJFSYIPHYHAVEATKAIKPLLGEYYQ
Motif5 FNVSGRKYDRFASHYDPYSPIYTDRERLQIYISDAGVIAAA
Motif6 EVAKHNKPKDCWIIISGKVYDVTKFLDDHPGGDEVLLSAAGKDATDEFED
Motif7 YVLYRVALTKGLAWVVCIYGVPLLIVNGFIVLITLLHHTHA
Motif8 YFHLLPSPLSYLAWPTYWIAQGCVCTGIW
Motif9 TKIVEKLLZIDPNNTLLAIANMMKKKIHMPHHLMYDGLDYB
Motif10 QPKGNDWFEKQTAGTIDIDCSPWMDWFFGGLQFQLEHHLFPRLPRCQLRK
Motifl1 RDETGASPCPWAIWTRAWTAEENRHGDLLRTYLYLSGRVDMLMIEKTIQY
Motif12 YLNNPVGRVLILAFTLTFGWPLYLA
Motif13 SSSARAMLDEY YIGDIDSSTIPLKRKYTPPKQPHYNQDKTSEFVIKILQF
Motif14 ILKALWRDTKECIYVEKDEDS
Motif15 VTHSMPPEKIEIFKSLEPWVSZNILPLLKPVEKCWQPIEFL
ST ALH] - - ————— SmFADT g
STF AL ——— SmFADZ2
HE AL | - —— e T SmFADS g
SFADA SmFAD4
Sl ALY —— —— —— SmFADS .. ..
SFAR —— — —— — —— SMFADG g o
SmFADT — SMFADY e o
SmEADH SmFADE -
SeFATY) e SmFADS  _guu 4 4 e
SIFADI) ———— SmFADIO g
SmEATIE SmFADI] | gy
SAFATI - o o — - SmFADIZ g . o
SmFAD ] - —— SMFADI? g e
SmEADIA e SmFADIY g o
SIFADT o o — —— SMFADLS
S ALY ———— SmFADIG o ¢
SIMFATHT — o o —— - —— SmFADLT g
Sl ALY —— — e — —— - — SMFADIE e
SmFADIY R SMFADLY g g
SIEATE — S - ———————— SmFADZ0 gy
SenFAD? | ————— SmFAD21 . 5
SmEADZ SmFADZZ
SEFADT e ————— SmFADZE
Sl AL —— — — SmFAD24 _g a0 oy
SEFADZ ——— SmFAD2 . 000 .4
SIAF AT ~——— SmFAD26 . o
SnFADZT SmFAD27
SmEFADIZH SmFADZE o
SmFADZO s SmMFAD2Y o o
Sl ALS SmEADI0 g
SEnF ATIH ] ——— e ———— SmFAD3L g
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SmEANT SmMFARS - -
300 F 700 Hin o & S
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Figure 2 Protein conserved domains of FAD gene family mem-

bers in eggplant
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Figure 3The intron-exon structure of FAD genes in eggplant
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Figure 4Thelocalizationof FAD gene in eggplant on chromosome
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Table 3 Sub-cellular localization of SmFADs

e [K 4% PR

Gene name

2K ID
GenelD

(DA

Location

KPR IR 2

Length/Number of amino acids

S fE

Score

SmFADI

SmFAD2

SmFAD3

SmFAD4

SmFADS

SmFAD6

SmFAD7

SmFADS

SmFAD9

SmFADIO

SmFADII

SmFADI2

SmFADI3

SmFADI4

SmFADIS5

SmFADI6

SmFADI17

SmFADIS

SmFADI9

SmFAD20

SmFAD21

SmFAD22

SMEL_000g004270. 1

SMEL_000g091240. 1

SMEL _001g152540.1

SMEL _003g170610.1

SMEL _003g185960. 1

SMEL_004g200060. 1

SMEL_004g200070. 1

SMEL_004g204530.1

SMEL_004g210000. 1

SMEL_004g218850.1

SMEL 005g224240.1

SMEL_005g233210.1

SMEL_005g233830.1

SMEL_005g233840.1

SMEL _005g233850.1

SMEL _005g241230.1

SMEL _005g241790.1

SMEL _005g241800. 1

SMEL _005g241810.1

SMEL _005g241820.1

SMEL _006g243580.1

SMEL 006g245010.1
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Endoplasm.retic
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iy

Plasma Membrane
P i 1)
Endoplasm.retic
4 g o
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Continuing table 3
R 44 BR R ID frE KA ME
Gene name GenelD Location Length/Number of amino acids Score
SmFAD23 SMEL_006g245040.1 &5 & 2Rk 346 3.3
Membrane-bound Chloroplast
SmFAD24 SMEL_006g245880.1 S & & R 426 3.8
Membrane-bound Chloroplast
SmFAD25 SMEL 006g253160.1 P 134 5
Endoplasm.retic
SmFAD26 SMEL 006g269840.1 A J5iE 14 132 5
Endoplasm.retic
SmFAD27 SMEL 007g271180.1 JiE 25 4 it 2 Ak 441 9.2
Membrane-bound Chloroplast
SmFAD28 SMEL _007g295120.1 JE 25 5 it Ak 104 9.4
Membrane-bound Chloroplast
SmFAD29 SMEL 007g295130.1 Ji 25 4 it 2 Ak 565 9.2
Membrane-bound Chloroplast
SmFAD30 SMEL_008g307920.1 i g 456 9.4
Plasma Membrane
SmFAD31 SMEL_010g345700.1 P 225 7.5
Endoplasm.retic
SmFAD32 SMEL 010g351300.1 P J5iE P 178 7.8
Endoplasm.retic
SmFAD33 SMEL _011¢370900.1 P 5 A 375 7.5
Endoplasm.retic
SmFABI SMEL_001g148440.1 28 A i 24 338 9.5
Membrane-bound Chloroplast
SmFAB2 SMEL_006g253440.1 I 2R A 396 9.3
Chloroplast
SmFAB3 SMEL_006g255140.1 RSN 366 9.4
Chloroplast
SmFAB4 SMEL_006g255210.1 RSN 319 9.2
Chloroplast
SmFABS SMEL 011g365200.1 I RSEL 393 9.3
Chloroplast

FEBBEAT LT 3R 3045 T 38 > FAD 5 i i 3L [
Tk 2R g0 A AL RN B 1 A R o A T LR
s IR AT LA 33 A FAD i Fl 5 /> FAB
BB e 5 A FAB R EAR 25 AR AL, 2E 4k #2 i B
BEENRTE. WREE 12 MNETM2~3 4
AN, EIEFRBCE AR N 300~400 2 1], ¥ R K PE
T, AH M AL TR 45 558 B 30T B #R A7 AE T
gk, X5 ET ATEAEAE AR *Z*JE(]uglans regia L.)
HRIRE 9T 5 R — B (I #5 %5, 2019; Liu et al., 2020).
HoAth 33 A~ FAD R 03 [a) 2 A B A0 Jo 2 B IR 2K
V5 AL TR AR K ZE R ORI AT RE TR

F A [F) 38 A% 43 3 b1 A 03 7 3 A AR R A7 TR A R
Ko, B R — 232 B R B m R X T
FAD Z & 8 B OR 5F 45 M 3808 AT o i R 5 A
FAB WK R &H 3 AMIFEF Motif, 4L -
% — 25 SmFAD13.SmFAD14 1 SmFAD19 %
A [F AL B AL A1 [H] ) Motif,  H. Motif $t & % .
SmFAD4.SmFADS Al SmFAD28 F1 AT74E Motif. iX
sb ok AT §E R 06 T FAD Sk e id #2 v A — W0
FG I 7 8] BAT — 850 AN 1R SR 1 A A R IR 22
S, FA R R A T RSP I R R IR 38 A
SmFAD " ANEAE L [F] B R 57 7 41, Wi W7 FAD



AME B A S S Mt 1 AR TR 25 LA B (FA D)2 R K 9

F IR H AW ) S 2 MR . [ — IR
FS 58 ) DR 57 4 e L0 () — 3k, AN TR] 0 R 18] R ~F
BERFERINZERNE, WG R N IRF B P
AR IR G FATEE A FAE FH(Chi et al., 2011).

FAD 2K 5% H T H 32 AR 75 3, AEH T AR
TR 5T 0 1B R A% B A A3 BT L] ORI 45,
2016; Liu et al., 2020). FAD B4 78 50 1 15 AL W
TRANE, M B8 5 PR3 82 A7R >R PR A 858 Jip 3 (Upchureh,
2008). AT 78 K DU RE 5 5 2 75 3 2 (Camellia
sinensis L)~ ¥84E(Gossypium hirsutum L)FIAEAE FAD
FIRAH HE DR B A5 2Rk, AT KA &b SR T 100 855
(Kargiotidou et al.,2008; A¥BE & %%, 2019; T 5 A 45,
2020). Kk FAD ZH IIHE (Vicotiana tabacum L.)
(Kodama et al., 1994)#14% # (Populus L.) (Zhou et al.,
2010) RS E 4T FIHRAH TS o ¥ JBlpals 3 2 25k (K] (1) e 53¢
K SR REL IR A A0 SR IR B P itk o %o A 1 R DR 4
Hf) FAD B KRk AT % M, AR T T E
ATEE R RHIR g e, el fs
Bt —E K S%

3 B 7 %

317 F FAD EREFRERANEEMEFENLER
ST

1E 28 (https://www.arabidopsis.org) ¥ 5 T %k fUl /g
IF FAD SKJRFER, M+ 3k (https://www.sgn.cor-
nell.edu/organism/Solanum_melongena/genome/) T %X
M2 H 5 H K8 A7 5. {4 HMMER 3.0 4%
XFERE 16 25 #UFG T FAD F1 FAB 5 (7 51 #4) 2
B By /R ] AR, DU R A JE R L P A 2R
HIF 4, 1327 £ FAD KJ%J7 1. 1 Blastp 4K
A5, T i Al 2 B AR AT EE X SREL FAD A& FAB
FEZF T A, e-value W N 1e-10, X BT FI4E
JEIE I FAD KIGEIF 4. & 38 UL B R 5IAE N+
FAD K& H 741, A H A4 T A Expasy(https:
//web.expasy.org/protparam/) 73 7 il ¥ FAD & [K 5%
(1) 73 f S5 HL R A M I D7 i HORH S 7K 1 55
1T

3.2 SmFAD ERFF%| ZHo N RSEHLMEE

] MEME %4 (http://meme.nbcr.net/meme) X jifi
T FAD FEE A MR T 238047 70 b, B S5
motif FHEE R 15, f# FH 7E 28 W % GSDS (http://
gsds.cbi.pku.edu.cn/) % & Kl 25 W RFAEREAT 0 AT B 48
JE H R FAD AU F I+ FAD 2 H 5% 7 41 H

MEGA # - 11) ClustalW #4172 ¥ L, REKE
WK H MEGA #4F (https://www.megasoftware.
net/)H 121272 (NJ), Bootstrap {4 1 000,

3.3 SmFAD ERF & E &I 45

R¥E SmFAD ZFRMAEG AR ERIALEE R,
F MG2C 7£ £ # 1 (http://mg2c.iask.in/mg2¢c_v2.0/)
237 FAD XI5 R ) G ik o3 AR G . A FIAE
28 W %l (http://linux1.softberry.com/berry.phtml?topic=
protcomppl&group=programs&subgroup=proloc) X fiii
T FAD SR 51 3EAT Y240 0 5 157 70 BT o

& ok

IR SR SR AHIT U S8 e v M SR AT TE AR A
7 NI 58 BRAHE B B R AR SCHIRR I 5 4 R EE 5K
BAS G BT A RSH K 5T, 453 5%
Rk gt eSS 5. SRS R
IS8 582 311" a N

Brigt

AR BT TR O REFHEANA KT
R ARTE F(2018) 55 1-14 5) A1 H X BLAL AL =k
AR AR R % 400 H (CARS-23-G-40) L [7] % B
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