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# E [BH®)] AU SEVIMHTH 7% Spodoptera frugiperda % At iz nf B 2 4R 4 %, Tkt
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pH 6.0-8.0 G FHXTE = AUTE I, 7F pH 8.0 B, LFAERBHG R [45i8] b STRIK S HU 18 rh 24 i
K, HIGEWNFIELT A R IR TN o CEMORE ST, 21 2 R A 4 1A 1) 21 24 R TG ) b 38 i T I
Self. MIRESRER TARZEMAETR, AR fiin T b2 RelR 45y i BA N RS i
Sb, REHL TR AR hE RO FE A, AT S5 RRE, AR VA R .
KEIR  EH IR A ATRG SR AN, RS s YRR IR BRIA AR

Isolation and identification of the intestinal bacteria, and
screening of the cellulolytic bacteria, of Spodoptera
frugiperda (Lepidoptera: Nocturid) larvae
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Abstract [Objectives] To determine the composition of culturable bacteria, and screen cellulolytic bacteria, in the intestine
of Spodoptera frugiperda larvae. [Methods] The traditional bacterial culture method and the 16S rDNA molecular marker
were used to identify culturable bacteria in the intestine of S. frugiperda larvae. Congo red staining was used to screen
cellulolytic bacteria, and cellulase activity was determined with the 3,5-dinitrosalicylic acid (DNS) method under different pH
(5.0-9.0). [Results] Fourteen intestinal bacterial strains were isolated, including Glutamicibacter, Enterococcus, Bacillus,
Saphylococcus, Morganella, Enterobacter, Shigella, Cronobacter, Klebsiella, Serratia and Ochrobactrum, which belong to
eleven genera of three phyla; Actinobacteria, Firmicutes and Proteobacteria. Among these, two cellulolytic bacteria strains
from the Bacillus genus of Firmicutes were identified. The results show that the cellulase activities of these two cellulolytic

strains were relatively higher under pH 5.0-8.0 and peaked at pH 8.0. [Conclusion] The intestine of S frugiperda larvae
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contains a diversity of bacteria. The cellulase activity of cellulolytic strains was significantly higher under alkaline than under

acid conditions. These results provide new information on cellulolytic bacteria, and contribute to their use in feed production,

food processing and chemical energy. In addition, beneficial intestinal bacteria are expected to become a new target for

controlling S. frugiperda which is now a major global pest.

Key words Spodoptera frugiperda larvae; culturable intestinal bacteria; identification of bacteria species; cellulose

degradation; control targets

AR R EAYOC A ERNR SO Y, 5
YT ER 35%-50%, SEHIBR borAidR) ™. &
HECEE KAy, W ARA PR
AR A IR Z — (Klemm, 2005; Yadav and
Dubey, 2018 ). AT, £F4EER HAA7E K mfE S
L RO H KA R, R R
(Klemm, 2005). U, Wfa Ik S zom
ARG IL TR R AR — HIRED
)% ( Bianchetti etal., 2011 ), EAUEHIER F4)
Fh At i . s 6 N BE T SR i B4
J5#t ( Zhang and Emery, 2012; Dijkstra et al.,
2014 ). J7iE EHERESS B B A OR S 52 i
I HAR Y h i = A AR, MO R H
AR ASTE RN A AR AR 28 R AR (SRS,
2015; Gironetal., 2016; #EHAE, 2018), &
BRITEE ERE SRS HILEY . AT
FIHEPTIG JE 6 55 7 1 ( Kaltenpoth and Engl,
2014 ;Giron et al.,2016;Provorov and Onishchuk,
2018 ), fffifE EXTLFHERMEIH . REFHEE
B ReA AR = e &), G4 R B2 5%
LR AR I S PR A P ARG, R R AR T
W 1 T G A £ A R A T R AT A R 2 B, T
PE ik B T WM A ( Chakraborty et al.,
2000; Mikaelyan et al., 2014; . 5%%, 2018),
AT O, B U A 2 R Y B AT A R A
I8, Afeit— L.

b 7% ik Spodoptera frugiperda s & 3
H ( Lepidoptera ), A%} ( Noctuidae ). JKIHRK
%)% ( Spodoptera), X FREHLACHE . Dok, &
— A Bkl E AT E RO F Hi( Kakumani
et al., 2014; Xuan et al., 2019 ), 2017 4, *
DT A B R AR 41 880 AT B KA )
T BRI A TACSEM . Th3EU
T b | B R AR WX ( Yang et al., 2019;
Alves etal., 2020 ), HA K, K. 4

FLAE R0 RFPAAE At R R 2, =ik
Ay AL S I ARAVEY B SRR, 1 AR A K = i
4 (Wuetal., 2019; Alvesetal., 2020 ),

U R TR M ) U B B R, AR SC LS
A S PR, T ORI 5 M O A I &)y i
MRS, JFEETROME RIS AR, 0
LT Ak 22 R A TR R I 267 7 il R 0 T RN
P& DAl A 7 h 2 A R B A o, T R
BRI ) 7 i B A 0 JE S

1 #R57%
11 B RS H R S B R

BERHYE T 2019 4F 6 AR ARG AP
FEETFKH, RS, @it coxl 4T
TCNT R SRR — AR E . T R Bk A SR
ZRIEAAEY), FICHEACK 10 kR 57K k%)
AR 3K, 75%Z B YE 2 K, RS LE
Kk 3 WK FEfES B R UL iE, JFE T
A 500 uL LH/KE K 1.5 mL .08,
PR 255G, FEHKANE 1 mL. 4
BB ERRZ 1077, Brio™', 107, 107, 1077
4 M ERIWAS 100 uL, 350445 pH N 7.0
1) LB JFRdt . AR BEEAGRESRE (NA), 4
TAVES 2R UM AR 97 55 ( BPDA ), FFE HE IR Ifi
R L (CA), BMRERE3IANEL.
F37 CTH537% 24 h, BREUR R VAR T264 5 mL
HIMAA R e T 37 CIEIRFRIR 8535 24 h,
IR R o Bk it — 2 alidb . B mitkgn =,
37 °C. 150 r/min %558 12h )5, T 50% H i
HRLEAE - 80 “CHREARIR VKA 4% .

1.2 BEAEEFEL DNA 2B 16S rDNA &
PCR 18

M DNA F4lifbii AN FL R 40 DNA $2
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Bk g (KRR E) #ERIEL R T, HE
514 27F . 1492R XY 16S rDNA #E174F
SEMEPHE . BCE 25 uL ) PCR AR . MIX
12.5 uL, DNA #i#g 2 puL, 27F. 1492R 5|#)%%
0.5 pL, P41k R I XNZEK AT PCR W 451
95 CHIZ%: 5 min, 94 C7Z8ME30s, 52 ‘CiHk
30s, 72 CZEf# 1 min, 35 MEH, 72 CLEfH
8 min, PCR ;=4 K/INF 1.5% A BB HEE I H ik
ik, IFik 2 Bl A TAEYIE AR BRA AT
Ji& i A B B 0 o

1.3 BMEERAFABEHIH

JEANHEI T PR M N TR KA I, b AR 2R
2 R FE S AP ARFE B0 (National Center
for Biotechnology Informmion, NCBI ) ] uff)
GenBank A(## /%, RH BLAST 7EZ& R 55 &%
( https://blast.ncbi.nlm.nih.gov/Blast.cgi ) ¥ H15
Y P BE AT L, AR s, BRI —
HMETE 98% LA I I T M B AP 281 22 H AR o
TR AP A B 0 4 R A2, O T UM L Y
16S tDNA ¥4, Il MEGA 6.0 # {2 #)
Clustal W T#2% ( Tamura et al., 2013 ), B¢HFr
TR PR 16S rDNA Jp8liAT 2 B4 Xt RH
Gblocks #f4 ( Talavera and Castresana, 2007 )
Y AN RE BT R KR E 50 X8 #)7

HI XTS5 R T A S| MEGA H, PPAl S AR
B, FEM R RIARTE (100 UCHUE ) 1442
ARG AER, W mE RS

1.4 24 3 B iR 41 751 Ui 1

HF 53 B A B 0 40 B TR s PP TR R AT
KB FREE (CMC) w1, 37 CTF, K78 48h )5
1% M LT Y45 30 min, 5% NaCl i,
30 min, WEIIC KRB EAR M T HAR . 5
ST R 3 K.

1.5 HEREBEENE

AL IS A 100 pL 3680 T 0 B4
ANJF] pH (5.0-9.0 ) AR LB Kigedrh (st
5mL), T 37 °C. 150 t/min ¥53% 24 h; BL 1.5 mL
BT KE A1 2 mL 804 4, 13 000 r/min
250 10 min, BUH FIEWRAE A ERE, JFH 3,
5- Al HEOKRRY: ( DNS 3% ) 7E 530 nm AL
HIOEE 5T 50 °C,pH 7.0 244 F K )i 30 min,
T RPK iR R R R 7 A MY T 1 pg iR
W i, SO — BT 156, U
T, BB ZE y=0.306 8x—0.053 5,
R=0.992 7, & 2 bR 4 KRR MR 4 %
figis ., I TR, BHRE 3IANELE.
B th &R R D3k 1,

R1 BEEREH LR

Table 1 Data of glucose standard curve

i 5 Test tube number

1 2 3 4 5 6

1 mg/mL H#ZFEPRAEZA T (mL) 1 mg/mL glucose standard solution 0 0.1 02 03 04 05

ZEM7K (mL) Distilled water

HEHKE  (mg/mL) Glucose concentration

05 04 03 02 01 0
0 02 04 06 08 1.0

pH 4.8 BEFR A —#N-Fr#& R (mL) pH 4.8 disodium hydrogen phosphate-citricacid 1.5 1.5 1.5 1.5 15 1.5

DNS 57l (mL) DNS reagent
WK 7 min JFHGERH, INAZEIEK (mL)

3 3 3 3 3 3
5 5 5 5 5 5

Rapid cooling after boiling water bath for 7 minutes, adding distilled water

1.6 BUERSHR

% JH Microsoft Excel 2007 Xt&dEok47 8 2
34T, IBM SPSS 22.0 B % s dh 7 i 3 A

55 o 2K H One-way ANOVA J7 250 H1 Flfe /N i 3%
#5577 ( Least-Significant Difference, LSD ) il 55
ANI] pH BT 2724 22 [ Ak 200 TR1 1 28 4 25 il 1% 7 1)
N 2 LA 25 5 =
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2 HR5GH

21 EMFAREHERNSE

LB. NA. BPDA Hil CA Ht 4 Fpl5 3L
B SR k4 R i iE A, RS 105 TR,
R EIEE . K/, Bt 14 Fok
FIZHEFNSS: LB 85358 [ 6 Fl', NA BiRdt
I 5%, BPDA KigRdt I 3 i, CA BigRit L 2
i, 14 FHAITE D 16S rDNA JF31 5 NCBI $di
FEXPIe, 453k 2 s, 14 7505 11 A8
Y 16S rDNA JP8 A& RIIEE, P51 —
BPELE 98%L) I EERGELEN (K 1), &
1153 )@ F L] ( Actinobacteria ), JEREE B
7 ( Firmicutes ). Z8JE ] ( Proteobacteria ) 3
17, HEREITHE)E ( Glutamicibacter ), IERE#
J& ( Enterococcus). #MufF& & ( Bacillus).

# %5 Bk @ J& ( Saphylococcus ) . JE M &
(Morganella), FFiEJ&E ( Enterobacter ). &%t
[ & (Shigella). 5% i T 14 J& (Cronobacter) .
R AR (Klebsidla), V5 TG E ( Serratia),
THATHJE ( Ochrobactrum) 11 J&

2.2 HHEEMEBRAR L

TE CMC ikl B4 1% RIERZ G 6
1h, 5% NaCl 65 1 h )5, 498 17 BA W Mris
B A (E 2). M 14 BB 3L e s 2
PRI EF e R BRI A0 R AN, 43501 Ry DL S 2 M AT
W ( Bacillus velezensis ) il fif & #5 2F il 4T 14

( Bacillus amyloliquefaciens ), 7 /N B bk
KB AR MR ERZ LFRR (£ 3), 45
TR 2 BREF 4k R AR 1 R VK LA 5 K i P
HEZHZESBE (P<0.05),

*2 HREHMARBFETIEFAR 16S rDNA D FEE

Table 2 Molecular identification of cultivable intestinal isolates in the Spodoptera
frugiperda larvae based on 16S rDNA sequence analysis

(73 Iy T HEE Fe o —EtE (%)

Strains Molecular identification Sequence identity

GeneBank %3¢ %5
GenBank accession No.

T F ] Actinobacteria

3-2 AR IREFH Glutamicibacter mysorens 100 AJ617482
JEEEEE ] Firmicutes

3-11 e [CAERTE Enterococcus crotali 99 NR 156980
4-7 T M) ZF BUAT & Bacillus amyloliquefaciens 99 NR117946
4-8 LSS 2E MU AT Bacillus velezensis 100 NR116240
4-12 39 1% BR A Enterococcus gallinarum 100 NR 104559
4-5 A B A58k 7 Staphylococcus sciuri 99 NR025520
AR ] Proteobacteria

3-5 J FCEE AR B Morganella mor ganii 98 NR113580
3-13-2 2 [ FF B Enterobacter hormaechei 99 NR042154
3-13-1 R ETEKE Shigella flexneri 98 NR026331
4-4 5417 T8 B AT Cronobacter muytjensii 100 NR118088
4-2 Jiti % 7 %51 FC B Klebsiella pneumoniae 99 NR041750
4-19 WALV R [CTH Serratia liquefaciens 99 NR112008
5-15-2 % % FF 7 Enterobacter ludwigii 100 NR042349
6-10 A HFFHE Ochrobactrum anthropi 98 NR074243
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85 Bacillus amyloliquefaciens 4-7
99 | | Bacillus amyloliquefaciens strain MPA 1034

JEEERI]

Firmicutes

Bacillus velezensis strain CBMB205

94\ Bacillus velezensis 4-8

97, Enterococcus crotali 3-11
84 Enterococcus crotali strain ETRF1

Enterococcus gallinarum strain LMG 13129

B ]

LB

Proteobacteria

1001 Enterococcus gallinarum 4-12
100| o Staphylococcus sciuri strain DSM 20345

Staphylococcus sciuri 4-5
32

Actinobacteria r Glutamicbacter mysorens
97! Glutamicbacter mysorens strain DSM 12798
100 [ Ochrobactrum anthropi 6-10
| Ochrobactrum anthropi ATCC 49188

100 - Morganella morganii 3-5

100

0.05

Morganella morganii strain NBRC 3848
96— Klebsiella pneumoniae 4-2
84 Klebsiella pneumoniae strain ATCC 11296

% Serratia liquefaciens 4-19
Serratia liquefaciens strain JCM 1245

94 [ Shigella flexneri 3-13-1
Shigella flexneri strain ATCC 29903
86— Cronobacter muytjensii ATCC 51329

85 Cronobacter muytjensii 4-4

Enterobacter hormaechei strain 0992-77

Enterobacter hormaechei 3-13-2
78|, Enterobacter ludwigii strain EN-119

97! Enterobacter ludwigii 5-15-2

1 ET 16S rDNA FHMEHMER R RENBRFEAE R KL ER

Fig. 1

16S rDNA-based phylogenetic tree of intestinal bacteria in the Spodoptera frugiperda larvae

Bacillus amyloliquefaciens: fi#iE#) 2Ef4F % ; Bacillus velezensis: Ul 3EHT ZEMiAF i ; Enterococcus crotali:

TR mERHE ; Enterococcus gallinarum: 3539 %5k ; Staphylococcus sciuri: ¥4 R Z45EKE ; Glutamicibacter mysorens:
DR BEFFE ; Ochrobactrum anthropi: A% FAFFE; Morganella morganii: B [CEEMTE; Klebsiella pneumoniae:
fili % 7e A G B ; Serratialiquefaciens: LD 75 FCH ; Shigella flexneri: #&[KESIICH; Cronobacter muytjensii:

247 BT ; Enterobacter hormaechei: ZE G415 ; Enterobacter ludwigii: [ FC AT

23 AHERMFBEKEETEHNE

K ] DNS ki 5 21 4k R i % KN, IE7E pH
5.0-9.0 Z ] F-HOM B R 4T 4 R 1Y fe i pH. H
K3 ATLLAEH, HLESLE pH 5.0-9.0 2 [A] Y445 B 16
71, £ pH M 9.0 B} pH {E Mk, pH 5.0-8.0 Hff
TS I N, 2] pH & 8.0 B IR E|Fe s o
BRI Ry 2550 0 S d /N b 3 25 R A 2 i LA
RN 2 MREFHER R AN B ZE AR pH T (1l

HNEREEE, BAGIFEL(P<0.05 X % 4),
3 hie

AT EAE] 3 1] 11 8 i T R4
WA, FEUSTEETMEREE T 3,
X5 K LZEE B miE g E AL ( Adams and

Raj, 2005; W55, 2017; £7.5%, 2018),
FEUH XA ) B 40 1 2 B i g 3 kR o = R
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El2 Etk4-7. 4-8 ZRIRLARBRETE CMC HEFHEFIR ERKRE
Fig. 2 Hydrolysis circle of strains 4-7 and 4-8 on CMC medium plate after Congo red staining

*3 BRI B E T HE R R E A KRR E R
Table 3 Statistics for hydrolysis circle of cellulose-degrading bacteria in intestine of the Spodoptera frugiperda larvae

Wtk W& AR (mm) K 52 (mm) TR A B AR TR EHLAR P
Strains Diameter of bacterial colony (d ) Diameter of zone (D) (D/d) P values
4-7 7.30+0.69 23.77+1.09 3.26 0.000
4-8 10.67+0.96 25.73+1.11 2.41 0.000

F BRI {E PR EIR . Data in the table are mean + SE.

800 4

Cc C
b
1 a
) 6.0 7.0 8.0 9.0

pH{HE pH value

B3 EHREY e AERERAEE
AFE pHETHAHREETEN
Fig. 3 Cellulase activity of cellulose-degrading
bacteria in intestinal tract of
Spodoptera frugiperda larvae at different pH values

FEARE ARNFE/INE FRRER BE
(P<0.05, HHZE 25T )o

Histograms with different small letters indicate
significant difference (P<0.05, One-way ANOVA).

RSB L 6533 B B b, 5% Bombyx mori
B D AIK S AT RS L TS
1 B B S R HH AT R R AR B AF (Anand et
al., 2010; Cappellozzaetal., 2011); ZhiH%)H
fmiErh, UMaERE)E . 28 (Pantoea ), R
HfiB )& ( Pseudomonas ) 1% 45 Bk b J& S (L3
¥ (He et al., 2013 ); #E#¢Mk Lymantria dispar
G B, DUAEREE | A4 R E R A
F TR AH A L F 2R HE (Broderick et al.,

=
oS O O
S O O

(=]
(=]

Cellulase activity
N W B W N
)

S

LUERMHE S (UmL)
8

—_
(=]
(=]

(=}

2004 ), Sz, CAEEEE H R U E R
Wi B A A, Y5 R SR k) U 1 TR 5
G PO, B E R i giE T, Ak
FEPLATE EENFEREE . AT EE .
FroE . ek ESE . EAR R, TR
o3 B FR IO HER A AT I T R, Ry
JV 1 20 TR AN SR TO VA A T 18 EARAME IR L (BJE R
o BT R 8 I 1 i T AR ) 2 R R O
PRTZE I PP R AR 1 e, N AT ITE A DA PRI 2 2 B 4
T R TR AR e e, AT T & D 1Y
B EL, ik Ak, AWFEAEHEL TR 16S
rDNA J731 B 6] H bR kA T 45 55 5L Pl i £k
P& ( http://komodo.modelseed.org/default.htm )
(Oberhardt etal., 2015), Jfz4E XA A E R
AR IR TR R
AWFFERAT T 2R AT R A R B RE 11 25
MOFFTE, 35 R 5T MR Re S B VAR DG . LA
PRI, 2 4t R B A 20 TR 7E B U 38 AN
AL B IR AR N R S A e R B (n
REZFAEY R FZERT ), &R
Gan. s S|V VDA NG e T 71 7 B =W = B e e o
ek T AES RV FEA YT BE =S,
JEHOERRIGEIA (o4, 2012); M4, vl
b b 2D A2 2k 3R AR 1t 7 ) I 1 2R A
TR 55 T AR 5 PR B AR (A7 F A,
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x4 ENARBEHHRGEPALERERAEEARR pH ETALEZBENNERRAFEITRZELILR
Table 4 One-way ANOVA and multiple comparison of cellulase activity of cellulose-degrading
bacteria in the intestinal tract of Spodoptera frugiperda larvae at different pH values

pH 41 S bR P fii 95% {7 [X [] 95% confidence limits
pH groups Mean value  Standard error ( SE) Pvalue |- Upper limits R Lower limits
pH5.0vs.  pH6.0 -273.215 78.870 0.000 - 194.344 -352.085
pH 7.0 —461.031 133.088 0.000 —327.943 —594.120
pH 8.0 —475.952 137.396 0.000 —338.557 -613.348
pH 9.0 40.779 11.772 0.009 52.551 29.007
pH 6.0 vs. pH 7.0 -187.817 54.218 0.000 -133.599 -242.035
pH 8.0 -202.738 58.525 0.000 - 144.213 -261.263
pH 9.0 313.994 90.642 0.000 404.636 223.352
pH7.0vs.  pHB.0 - 14.921 4.307 0.034 -10.614 -19.228
pH 9.0 501.811 144.860 0.000 646.671 356.950
pH8O0vs.  pH9.0 516.732 149.168 0.000 665.899 367.564

Z T LR de/N B35 22 2 7% . Multiple comparison analysis was done by the LSD method.

2018 ), tb4h, DNS L4553 R, pH 5.0 5 pH 9.0
£ 24 2% 1l 1% 5 (1K ELAH 25 AN, F B Ao i et i
T2 J ) b 97 MR P 3 P A A R R AR AN
ARG . pH 5.0-8.0 F, 274k KT 4 i
hn, 24 pH A% 8.0 B, LF4ER S ARIEK,
H5 pH 7.0 1l pH 9.0 B fF7E R 225, RUIG
i 1 2 Rl B M 4y i T T A 2R O S 2 TR AT
Y B AR AR . (AR, AT
5 T R AT Ak 2 IR A AN D ) AT A 2R S
m T (A pH T 4-5 £i%) MHE# H B HbTRg
JFE4:Ek T Proisotoma ananevae Ji¥, 4 iE 43 B 1Y
Y ERFMAE ( T255F, 2018), byl

2 W B b 9 R 4y i A 2T A R R A AN T B
IR AT e E R RE T, X i/ 2 R b SR R
BEA . E GRS L TR R R i A 2 S
itz —.

ZEMUAT R 2 AR 4 R 0 WLSRE, fefs
WA R ERSTFYR, | ZAAE TSR
W7 (Broderick et al., 2006; Auta et al.,
2017 ) ASHIFFE G 1 1 PR IR 2T 24 25 R ik pRT ik 2
SR ZEMOATBR, T DX T 5% Rk 2T 4 2 A 1Y)
DU K o A58 R TEMGAT 8 8 B B v g o
TE B =21 A B TR AR , 55 A 4l AR g Ji A

Bk F B H i 3 7 2T 4 2R PR O R 4 R 2R
(Anand etal., 2010; T35, 2018 ), fHA,
J AT R e A PR e B R 2 AT B U
R B R R 4ER (Anand et al., 2010 ),
7S 1 AT T ] 422 b 2 2 o e 5% 3 gl o 2 vh
AAERMIEM . A, ANF R RS 2 4
B PR A 200 TR ToR 5 AN TR A, AnAS I 53 2 LA AT
Ja& 5 BT R D Ak F A O ZEMUAT I E L 1
HoZE TS ( Terribacillus), #1282 2 AT
J& (Lysinibacillus). T9#F & /& ( Arthrobacter )
A E BT & ( Glutamicibacter X F 57754,
2018 ); A di B IEATIEJE (Proteus ). oo
FHAA W B ( Klebsidla ) il ¥y 1 B +T & /&
( Citrobacter ) ( Anand et al., 2010; Cappellozza
et al., 2011 ), XLEHERIE BpiE P 4ER
Wof it A R A S A A e AR, PR AN R R 2
e B 2 80N
ACHIF 5 T UOGT B Ml B 16 &) H g 4 TR
TTRSNESE, BIR TP R e R AN RS,
X AT 2 R R A 0 AR PR R T T I 5T
SEAOR SRR L BRI ASERR IR AT
M HRAE T HEREL R LT 4 KB A IR . 5
b, 1 21 4 2 5 ik A T A Sy 2 5 130 i £
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P g 2B BT, T 2 FE AR DA 914 e i BRI K
AOREAR . B0 BERTETLE R AN AT, A f R
SR BRI A | T R AR IR W TR R R i . I AR
RS A AR TR A, X R TR O X A T
FUREENG , AA A T R, SRR 2ok
W T AL BE 1, R T B I B 3 1R R 1Y
R
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