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FEE: WIK# R (Tetrodotoxin, TTX) & — MR AW TR, EARRT MK NIRFLRELLBUIR (Nassarius semi-
plicatus) R TTX (AT REZHEVEARTR, SR FVBOR €135 - P IR T 1 40 A7 4 A SR A SRR N 1 TTX B[R =%, IR
FH R T 28 3 FIAS S TTX R SUR M A PR 450 . 255 s, & TTX 218084 (LTN 4) 1 TTX BS54
M 402~644 pgkg™', [RIBAEINE] trideoxyTTX . dideoxyTTX. deoxyTTX 4 3 Fild] &R Y; A% TTX 218824 (NTN 1) K2
ME ) dideoxyTTX, il S FEE R B R, LTN HWEEFEEEE ST NIN 4 (p<0.05); 2 4 EZMRAGE]
HASTEHE T LIN 40 EZARS R IR & RS (Vibrio) . (RACE HMIIEE (Pseudoalteromonas) . WV AT TR & (Psychro-
bacter) %77 TTX M, NTN HESBICEAMAIE . & ILIREE (Shewanella), INEJE . R HIES 17 N 2Z5W
JETE LTN 2 AR FEERF NTN 4 (p<0.05). 2 IR KEGG DIREAL AL, DAESERRAET . Bk b & PR <s
AE, GREN, SERE TTX B RGURAATE = TIX MIEH, INEE . R HE RS TE & TTX 4L
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Analysis of tetrodotoxin and microbial community structure in Nassarius

semiplicatus

CHEN Xiaohongl, SHEN Xjaona?, XU Yibin!, XU Cuiyal, ZHENG Huidong1
1. Fujian Fishery Research Institute/Key Laboratory of Cultivation and High-value Utilization of Marine Organisms in Fujian Province,
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Abstract: Tetrodotoxin (TTX) is a potent marine toxin, found in a great variety of marine and some terrestrial species. In
order to explore the potential bacterial sources of TTX in Nassarius semiplicatus, we collected its TTX and analogues from Fu-
jian Province and analyzed them by liquid chromatography-tandem mass spectrometry (LC-MS/MS). Besides, we compared the
microbial communities of TTX-bearing and non-TTX-bearing by using high-throughput sequencing technology. The results
show that the contents of TTX in TTX-bearing N. semiplicatus (LTN) were 402~644 pg-kg . TrideoxyTTX, dideoxyTTX and
deoxyTTX were detected. TTX and other analogues were not detected in non-TTX-bearing N. semiplicatus (NTN) except
dideoxyTTX. The results of high-throughput sequencing show that the community richness of LTN was significantly higher than
that of NTN (p<0.05). The microbial communities of LTN and NTN were dominated by Proteobacteria. TTX-producing bac-
teria, including Vibrio, Pseudoalteromonas and Psychrobacter, were the dominant bacteria in LTN, while Pseudoalteromonas and

Shewanella in NTN. The significant difference analysis shows that the relative abundance of 17 differential genera in LTN,
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including Vibrio and Psychrobacter, etc., were significantly higher than that of NTN (p<0.05). The KEGG functional composi-

tion of the intestinal flora of LTN and NTN were similar. The main metabolic pathways were amino acid metabolism, carbo-

hydrate metabolism and so on. The results show that TTX-producing bacteria can exist in both LTN and NTN; Vibrio and

Psychrobacter are more enriched in LTN. These TTX-producing bacteria may be related to the biosynthesis of TTX analogues and

precursors in N. semiplicatus.
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T AREE . AR AU XU Sl a B G et
%, VRZZALHE B AE o W9 [ R R R
%o Rk, SR suR g kA,
H2HIARIET, S T A G TS R E.

B R AR AT 2 i, AR ) 3 B R
BT AN IKEER (Tetrodotoxin, TTX)
HRERZYY, TTX RIS e &Y, &—
FROLRIF AR B IR TR, ARG M2, ™
T S8 2 TR Ry r AR o 28 PR S 0T W 45 1 T A
-0, T TTX MR IR — I E AL, N
FTREA TR TE R ANEE 2 F o TR R 245 A
B iR, ARSI A S T et R
eE AN ERY, hFLgUR eI,
PR o] R B AR T A TS ) R O
S REERNERL, 1ehh, MiEMNGEEEY &
ARG A 4y B AR A7 TTX 405 1R SRIEL
EAWIN, 77 TTX 4B A R n] fE R I A
N TTX BEZERFEZ —0), S —2
TTX WAY), HARNBYEE R AR AT BE AL A=)
AR,

MET, CIRIE M TTX KL R R T 5058
EAEE SR RN, DA A AN AT 27 0 40 B R gk
7 TTX WA A o A v 3 I 4 AR X %
TTX YRR A B S R E e T se, A BT
AN TTX AR B AR IR A8, Biessy %57
FIFH 168 rRNA WP H AR X & TTX FIARF TTX W
7o DS AN RE S EAT LU s, $R SRR (Vibrio)
FZEAEAT A (Bacillus) 7] BE2 M58 DL 2E T TTX Y
AN AVR . Melnikova F1 Magarlamov!® 3 i/ #r 41
MR R B, SRS TTX Ak, 7™
TTX N EASES TTX A b B H R
KT BB R A E LR ST AR WARGE . 2T
I, ARWRGE LG R H LR L8R (N semiplica-

tus) JIWFFEXT G, RAR 3 - R (LC-
MS/MS) 73 Hr2F R R SURIR N 9 TTX K TR &
Yy, AT Iy BOR L BCE TTX M &
TTX HEUR L 225, IWREY 9 A B4R
TR SV BURA N T2 R A AT RESRIR,  LUYA HiAth
& TTX YRR B 2%

L BRI

1.1 HRRERLLE

ARG T 2023 4F 6—7 ALEMREA T T Y
X T iR AL 2l o, HOR & 6 ik, R
6 LI . FIREPERASURAMAE N, WA
SIS Bk RN — A 100 HEBAE R 1 4IREAR,
6 4, FAMAREYLE 10 B, iR KRR, K
oA SR R, RRAIR e 75% (¢)
BRI, B G B I 5¢ T R ICH AR A
DT TWECET, HHEE RN, &
Ja T —40 C RAEF o A1 IR N 1Y 2
F T A RS 1T o
1.2 TTX REREZWHINE

R I AH €033 - HR I BT 3 o %o 8 2L SR A Y
1) TTX MR R AR . TTX 85T & 53 BUR
PEhrE LR e AT B, TTX [R) R4 R Bl e
e BITALER ik S IREE R0 il e
Ik A SMENTT . TSKgel Amide-80 {4 A
(150x2.0 mm, 3 um); FiahAHl A N7 5 mmol-L™ LR
BEFN 0.1% (@) RIS, Wt B M ONE; Uk
JiEf A 0~2.0 min (90% B), 2.1~6.0 min (10% B),
6.1~8.0 min (90% B); ¥k 0.3 mL-min~'; A 40 °C;
HEFERF 10 pLo FUiGAY S F U6 : ESIIES+, Wi
EHE: 3500V, #5540 Arb, #BH 15 Arb, il
R 1.5 mTorr, Kl 2500 Wi
(MRM), 5 FHIrfb & : trideoxyTTX (m/z,
272>254/162) . dideoxyTTX (m/z, 288>270/224) .
deoxyTTX (m/z, 304>286/176). TTX (m/z,
320>302/162) . oxoTTX (m/z, 336>318/178).
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1.3 AW ZEEERNE

ARWT5E DNA WEEIC, 734 K Pl v ¥ 254t
A TAEY TRARAR SN BEARRERNT .
M4 OMEGA DNA 35 &7 HE R IBURE Y DNA.
PASEHCE) DNA SBAR, FIHA0R 168 rRNA FE[A
V3—V4 [X5[#) (341F: 5'-CCTACGGGNGGCWGC
AG-3', 805R: 5'-GACTACHVGGGTATCTAATCC-3")
4T PCR Y14, PCR KW AR (30 uL): 2xHieff
Robust PCR Master Mix 15 uL, . TFHf5|¥4%
1 uL, ddH,0 12 pL, BEHR 1 pL. PCR %14
94 °C FiZEPE 3 min; 94 °C 28PE 305, 55 C iRk
20s, 72 C HEMf 30 s, H25 ANMER; 72 C LEAf
5min. 3G W 2% (w) BEREWHEERGEATHIK
Rl , o Qubit 4.0 2 E AT ST JEE
FE o AEEIA) SCPEE 3T Tlumina Miseq “F- 5 #5175
$liihcselll )5
1.4 HRTHTALIE

XN AL P 3 A U e 5 Rt . B2 BRT
Wik 75, FARYE PE reads [A] (Y overlap X &,
P T reads PRIZAL 1 25F 51, SR)5 4% BR bar-
code HRZ T IR I X 43 FE i A5 31 4 AR A B
IR Je N AR AEAE ) i AT R R, 15 A
A AR -

& ] Ribosomal database project (RDP) classi-
fier DU XS 97% AR RE K- O4RAE 73 28 5T
(Operational taxonomic units, OTUs) X751 #E17

GPREET, GRS I RUB AT TR
o BT OTUs W44 R, KA Chaol 84K,
Shannon #8844 . Simpson #8417 Alpha Z Ak
78T . Chaol 8EUMK, FUIHER F 5 B
Shannon FEHGBKEY Simpson FEEGEUN,  WIZKBHHE
TR o BT AR AR A BE B k1 7 = A AR
5757 H71 (Principal co-ordinate analysis, PCoA) LA
L Anosim A [FARMIME BT o R STAMP #ioft it
TSR T, KA PICRUSt #8417 KEGG
SN ZHARE T 7047 o SR H] SPSS 22.0 A% 4l it
TTSIHEAS ¢ K30, KT o R 0.05,

2 4%

2.1 FREAGRERKN TTX REEZRY

H TP ALURE TR A8 8UR, Hik
PR & TTX BA A, BIA R
QURTE R R I E B TR R . RGP RE 4L
RN RS TTX, A TTX L1804
(NTN 4H) FIf5 TTX 2180841 (LTN 4) (£ 1), H
H, NTN 7K BRI (1.6240.16)~(1.74+
0.20) cm, PR EMEFEY (0.5940.10)~(0.71+
0.14) g, TTX FESHE/NT & RIR 50 pgkg™;
LTN 4 {7 KEEN (1.4240.04)~(1.55+
0.07) cm, “FIRFTEVEHH (0.41£0.03)~(0.49+
0.08) g, TTX Fiim/r#GEE A 402~644 pgkg ' .

F1 FRAGBENFTK EREREEHN TTX WRESH
Table 1 Shell length, body mass and TTX content of N. semiplicatus

SRAE H 4 TR FHTER SRR TR TTX Ji 54
Sampling date Sample name Average shell length/cm Average body mass/g Mass fraction of TTX/(ugkg ")
2023-06-06 NTN-1 1.71£0.22 0.70£0.12 <50
2023-06-13 NTN-2 1.62+0.16 0.59+0.10 <50
2023-06-20 LTN-1 1.42+0.04 0.41+0.03 402
2023-06-27 LTN-2 1.47+0.04 0.44+0.05 644
2023-07-04 NTN-3 1.74£0.20 0.71+0.14 <50
2023-07-18 LTN-3 1.55+0.07 0.49+0.08 613

WE 1-a 07w, WO TTX bRE GRS 2 bs
WEM R TTFE N y=719.1x-81.85, HHER%L
r* 59 0.999 8, UiHATE 2~50 ng-mL™" ¥ & 7 il 4
APERLF. LTN ARSI 2] trideoxyTTX
dideoxyTTX . deoxyTTX, TTX 34 Ff, FHrp tri-

deoxyTTX MM K, deoxyTTX Fl TTX K
2, dideoxyTTX &/ (Kl 1-¢)o ILAM, HEAH TTX
(0 RS ] R 4.79 min, 5 A5 g ] — 3
(K1 1-b), #Eah TTX [F] R4 B S i AR i) i
ToEEHEAT L . NTN 4 KR 5 6 46 0 381 4 i 1
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L (d :
50 000 (© MrideoxyTTX 2900  (d) trideoxyTTX
0 T T T 1 0 n 1 I T T 1 T n T n
Z 2300 ¢ dideoxyTTX 2 1900 1 dideoxyTTX
iz 0 g ; : ; kZ 0 g : ;
Z g 590
g 4700 deoxyTTX RS deoxyTTX
i 0 T . B 0 : h ;
B 3200 TTX B 1000 | TTX
0 E i i T n I ] 0k 1 i T T I ]
o W o \"MMM—*—'\
0t v ! d h I 0t 1 h h
1 2 3 4 5 6 7 1 2 3 4 5 6 7
ils t/s

BT ARifERIZR . Bnifiedi 2R E S ) LC-MS/MS A& ] 1%
¥ a FRUEMIZE; b.10 ngmL™ TTX; c. LTN-1 (3%[&; d. NTN-1 (A%,
Fig. 1 Calibration curve of TTX, chromatogram map of TTX standards and some samples detected by LC-MS/MS
Note: a. Calibration curve; b. 10 ng~mL’] TTX; c. Chromatogram map of LTN-1; d. Chromatogram map of NTN-1.

dideoxyTTX 4}, ARzl E] TTX M HA 3 FRI R H LTIN 445 A R0F5 181 114 %%, PR

(Kl 1-d), §ho 60 371 453 NTN L4154 5UF 5] 169 459
2.2 FBAYEHEBESEEST %, FIEARERCH 56 486 5. FIEE (K] 2-a—

B0 A5 2 ) S e A B i TR s i e AR 2-) R, 2 A OTUs 935 4. 1726 4. J& 479
BREARNAREIE . 6 NERARMBBRLARER 4 245560 OTUs, 1], @A H 4T 8 &1
FPONEL 350 573 4%, “FRIFHIHK AN 418.89bp, H 227 (p>0.05)

1317 935 565 7 26 4 255 479 99

(a) OTUs 7KF- OTUs level (b) I'17K~F Phylum level (c) JB7K-F Genus level
 TTX 44 LTN group A TTX 44 NTN group
El2 BT OTUs K-, KT @K B

Fig.2 Venn analysis of bacterial community based on OTUs, phylum and genus levels

g 2 iR, LTN AR OTUs ¥, Chaol  ZU#R. LTN 41AY Shannon, Simpson 8405 NTN
A S T NTIN 41 (p<0.05), RMAE TIX M A TLEFEES (p>0.05), BRUEEHAE TTX M
BRWMAGURMRE E R ER TAS TIX BB ERASUR S 2T R & E R
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R2 Alpha SHHES
Table 2 Alpha diversity indexes

ik OTUs %%
Group OTUs number
o TTX S22 LTN group 1300+160*
A TTX S22 NTN group 831+78"

Chaol 8%k Shannon 5% Simpson FH%X

Chaol index Shannon index Simpson index
1355+153" 4.08+0.24" 0.07+0.02°
897+82" 3.39£0.42° 0.11+0.04°

T SRR 7 BRI 7E 25 25 5% (p<0.05)

Note: Values with different letters within the same column are significantly different (p<0.05).

2.3 FELAGIBMEEEHEST
|‘17J<¥T [ 3-a), LTN 2 AE% 3= 5 HE i
HT 13N AT ] (43.9%~67.5%) . 25 [
l] (11 7%~15.6%) . WEHEIRIT (2.54%~24.6%) .
T (5.75%~12.1%) . RFTEET] (3.18%~5.38%)
NTN 20 rhAR X BEHEA /T TR BT 15 3R A8 TR TR

(a

=

AF =
Relative abundance/%

100 . i

80
60
40
20

0

LTN-1 LTN-2 LTN-3 NTN-1 NTN-2 NTN-3
217} Group

AR = 5
Relative abundance/%

4071 Group

K3 T IKEREKE TR

= JE 1R ] Proteobacteria
FUFF B 1] Bacteroidota
= 25 {f| |7 Campylobacterota = JEEE1E [ ] Firmicutes
= 5% ] Cyanobacteria
=75 [ ] Planctomycetota 8 JLAth Others

m norank_Spirochaetaceae
JNE & Vibrio
wJESRAT 1# )& Malaciobacter
u E AT 15 & Psychrobacter
» £ 5 JL1H )& Halarcobacter
u P2 INTR 1R J& Propionigenium w1 J& Bacteroides

m unclassified_Rhizobiaceae
LTN-1 LTN-2 LTN-3 NTN-1 NTN-2 NTN-3 & unclassified_Cytophagales

munclassified_Flavobacteriaceae m Al Others

17 (19.3%~58.7%) . BATEIT (12.7%~52.4%) . U
FFATT (11.0%~27.5%) . B2EART] (0.51%~33.4%)
T (2.84%~6.23%) 2 ZHASPL VG T TR —
B}, MXTFEETREZER (p>0.05), AL, B
16 LTN 2 AT EJE (0.93%~1.55%) T NTN
24 (0.30%~0.90%), {HICEEZER (p>0.05),

= B FF B ] Fusobacteriota
IRJE44 ] Spirochaetota

= 5E B | Patescibacteria

w K% J& Fusobacterium
B2 M B E)E Pseudoalteromonas

u R 2R TR B Marinifilum

w 75 FLICTE J& Shewanella

= i FF 6 )& Cetobacterium

= BhE 1 8 Tenacibaculum R B & Idiomarina
R ICHF I J& Photobacterium = norank_JGI_0000069-P22
u Peptostreptococcus R ILIR TR 1T )& Methylotenera

munclassified_Alphaproteobacteria
= unclassified_Peptostreptococcaceae

LR L A

Fig.3 Community structure of N. semiplicata on phylum and genus levels

JEKFETF (K 3-b), LTN 4L Ax} 3= B HEA i
TR E A 200 S IR R (13.4%~15.2%)
norank_Spirochaetaceae (2.39%~24.0%) . JEZAT
J& (Malaciobacter, 7.27%~9.48%) . {BAC 5 HA it 141 g
(Pseudoalteromonas, 6.15%~9.00%) . W& &
(Psychrobacter, 4.95%~8.86%) ; NTN £ H A X 3=
HE24 10 000 & RIE 3R m 73 5 AR R (Fuso-
bacterium, 10.6%~44.1%) . norank_Spirochaetaceae
(0.28%~33.2%) . WAL REE (Marinifilum,
0.10%~16.2%) . 1%(5@’%%}1@@1% (3.67%~9.91%)
LI & (Shewanella, 3.35%~9.62%) . M,
LTN H IR « JERFTEIE . B A3 E 1A
Xt B ST NTN 4 (p<0.05), WA AT A1
YRR B E AT NTN 4 (p<0.05)

24 SMAE TTX #BLALENEBEERES T

AMWFFER AR A E BE H8 BRI A 3= BE P G0
1T PCoA 434, HorpaR A =F B 48 80 = 2 C0E
OTUs FA1E S5, IAE B4 % 1& OTUs i+
JEfE R TEAEMALERET (E 4-2), 3 FEMS
(PCoAl, PcoA2. PCoA3) M TikF4r 5K 39.81% .
21.10%. 15.17%, ZitTimkFEIEE] 76.08%; TEMM
WEET (K 4-b), A1 3 A4 F 5 5Tk 58
50.38%. 34.49%. 8.04%, RiTTTHRFIAF] 92.91%.,
UEIAZEAE AL S AL FE T, 3 A FE TR
JIT G I 40 B AR R AR B o AR YR Anosim 41
[EAHRUIME T s SR, AR T, r=0.629 6,
p>0.05; MBEEET, =0.8148, p>0.05, MR
HEZEFRKTHNZES, HHRRE, BWIHE
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FAE TTX B2 SR B w458 Sk B8R STAMP 2= 543 H HI T LU 8% 2 AFEAS (R iy
FAML TR, AT RN YR K] 5 H S AR
(a) (b)
]
oNTN-2 LTN-1
JNTN-3
02 =LTN-2 LTN-3 NTN-1
) . .
0.1 0.10 -
< LTN-1 JLTN-2 NTN-3
5 0 NTN-1 < 005 0.20
w o LTN-3 s 0.15
Z 0.1 o 0.3 < :
2 0.2 K 0 0.10 qg
S _oa 0ol &2 005 %
g e S 0 3
~0.3 02 %Q’ & —0.05 .NTN-Z ~0.05 OYZ\'
03 & -0.10 O
0.4 -04 < -0.10 -0.15
-04-0.3-0.2-0.1 0 0.1 0.2 0.3 04 —0.20 -0.15-0.10-0.05 0 0.05 0.10 0.15 0.20
PCoA1 (39.81%) PCoA1 (50.38%)

=& TTX 41 LN group @ An# TTX 21 NTN group
4 HTF OTUs 1y PCoA S3#i
TE: PCoA JTEFIRARIBHARI M2E 5, FEIERS R, FORYRhH LA
Fig. 4 PCoA analysis of bacterial community based on OTUs level

Note: PCoA represents the differences among different groups. The closer the sample distance is, the more similar the microbial community structure is.

B & TTX 41 LTN group A% TTX 41 NTN group 95% 5 [X 1]
\ 95% confidence interval
L 5JE & Halarcobacter = —0— 0.064
N g Vibrio E—— '} o | 0.044
A AUNTJ& Psychrilyobacter |y oo 0.041
WYHFIHI R Aequorivita | o 0.040
LR HRTEE Alteromonas | ‘p 0.037
TR 24 & Sulfitobacter | (¢} 0.034
HFPERRTR & Oceanospirillum o 0.034
unclassified_Rhodobacteraceae [ b 0.028
WGV FF T R Psychrobacter T : f © ! 0028 g
unclassified_Gammaproteobacteria f o 0.018 ?
RE 4 )& Hypnocyclicus P @ 0.016 E
5 LB & Arcobacter | el 0.015 &
norank_JTB215 | O: 0.013
KEEE MBS Oceanimonas | (¢} 0.012
Pseudarcobacter | o 0.011
FAT i @ Erythrobacter | (@) 9.81x10"
VRIEAT 158 Thalassotalea | ) 9.56x10"
unclassified_Fusobacteriaceae fI :. 4.77x10°
JEFATH B Malaciobacter [ \ 00— 1.87x10°
WRIVAT 1 )& Fusibacter | 16 7.60x10"*
L 1 L 1 1 1 1 1 1 1 1 ]
0 141 -2 0 2 4 6 8 10 12 14 16
Rg2lEal P35 L gl ] 72
Mean proportion/% Difference in mean proportions/%

5 JE/KF- L STAMP 22543 HrlA]
T FIZE IR AR 27E 2 AR PR RZ L PR 95% EREEXIEN, Yrkh SR B2 57 Ll ;
RANN pIE, p<0.05 FREREE . LOTFHRNEEIREEZRYMN, ROTHRNEEIR:EEERY.
Fig.5 STAMP analysis on genus level
Note: The left side of the figure shows the abundance ratio of different species classifications in the two groups of samples. The middle side of the
figure shows the difference ratio of species classification abundance within the 95% confidence interval. The value on the right side is

p value, p<0.05 represents significant differences. The genus in red represent significant difference species,
and the genus in black represents non-significant difference species.
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JEKT 0.2% H p<0.05 227 HJE L 19 4>, H
A 17 R HEBTE LTN 4 b A 5T NIN
41, FEXTE R R 0 25 S R A B R & | R
FFEf B AT
2.5 EF PICRUSt BB B E F ThAETRM

S AR FUAR B TTX (4 2 18 270 0 W2 () T8
KEGG pathway (level-2) #47F B I, HEHE
FEXF = BETIT 20 AOACIHE FHE T 8T (K 6), 2 414
SO N FERER) KEGG THRE BURIARMILL, #70
BEZEST (p>0.05) 0 3= AT K 1A 1 3 %
FR LR AT [LTN £H: (13.40+0.41)%, NTN 4:

FHMACH Amino acid metabolism

KA AP Carbohydrate metabolism

A B IR 7 Fn 4k A 2R Metabolism of cofactors and vitamins

it AR SR A4 )53 AR 41 Metabolism of terpenoids and polyketides
AR AE W A= ) B A AR Xenobiotics biodegradation and metabolism
YA Lipid metabolism

fit E/C i Energy metabolism

HHlFMEHE Replication and repair

H A HE R Metabolism of other amino acids

HIZZ) M Cell motility

ZHE B W) RN % /iR Glycan biosynthesis and metabolism

P& T AEAR Folding, sorting and degradation

##1%¢ Translation

J¥i#% 12 Membrane transport

oAl v AE AR A2 4904 X Biosynthesis of other secondary metabolites
AR Nucleotide metabolism

A AEKFNPITS Cell growth and death

3% Transcription

{555 Signal transduction

I 18 75 - )5 A% 2E W) Cellular community-prokaryotes

(12.50%0.63)%] . B/KAEDRHE [LTN 4:
(13.30+0.89)%, NTN £: (12.90+0.13)%] . HfiBi[H
FAAEAE 2R [LTN 4H: (12.50+1.39)%, NTN 4:
(13.70+0.10)%] . WA EI Y AT [LTN 4:
(8.52+0.34)%, NTN £H: (10.20+1.24)%)]; F-REAHXT
i v i A S R A ke A W 1 A W R e AR
[LTN 4: (7.43+2.29)%, NTN 4: (5.45+0.78)%] .
EKNEYCH [LTN 41: (5.82+0.23)%, NTN 4:
(5.33+0.25)%] . REEACH [LTN 2H: (5.58+0.13)%,
NTN 4: (5.58+0.16)%] . &I AEE [LTN 4:
(5.15+0.67)%, NTN 4: (5.90+0.37)%] .
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