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fipk B RIVAR PR 45 22 b pU 8 97 1 1 B P LA
BRI

AT H BRI E R R EAR, NE
T MR R B 1 R, R IR
SE 1 RE 5 (] IR 3 Ak B0 AR B9 B A, T 5T
TEWR A ST 25 AR T 77 B Tl AR IR T8 ) BE

1 MRS T

1.1 SCIGFEFRE

RIRHAE R R 3 (g/L): M 30; NaNO; 3;
K,HPO, 1; MgSO,-7H,0 0.5; KC10.5; FeSO,
0.01; Bifig18, 121 °CK %20 min,

FLICIRAR B 72 5 (g/L): BEHE 305 NaNO; 3;
K,HPO, 1; MgSO,-7H,0 0.5; KC10.5; FeSO,
0.01, 121 °CK 20 min,

A REE AR R A (g/L): F R 3;
FEHMR 10; NaCl5; Billg 18; pH 7.0~7.2, 121 °C
K20 min,,

A IRH B R IA RS FR 2 (g/L): 4RI 35
HE M 10; NaCl5; pH 7.0~7.2, 121 °CK T4
20 min.

L8 B A WS IR 5 R B (PDASE R ).
By ARG 1000 mL; #4520 g; HifE20 g, pH
6.0, 105 °C K %30 min,

LS SR AR AR S . D R O
1000 mL; #5%5#520 g, pH 6.0, 105 °C JE K
30 min.

P R 9E K (g/L): NaNO; 3; KC10.5;
K,HPO, 1; FeSO,0.01; MgSO, 7H,0 0.5; A
f210; 3§18, 121 °CK 20 minf5, TilBFH
HOIMA R FLA20.22 € R 38 308 B T A9 PR T R

PR 07 e 055 9% i (g/L) . REPRES 55 W 490
15; NH,NO; 5; K,HPO, 1; MgSO, 7H,0 0.5;
KC10.5; FeSO,0.01; MnSO,-4H,0 0.01; Fifl§
18, 121 °C’K 20 min,

12 TREWEMES

16 kg WU (& B T AR, T A Ll
RANHERAGIRA ), A& E37%) 530 5 3
P R RCFR R P 1 P . ASEUK 382420 em
Wb, s EMAEST7 d, 14d. 21 dIY
08:00—09:00HUFF: . HUREI M S5 SR 73 = 1
WY+ HEFR 2010 em B 3ERE S, R JCTEAE

IR A YIS,
1.3 TEREYMTBEHAL

$410 gkt iR A T 100 mLJG T4 AF BEER K (M
JE . 0.85%)F it B 0.1 g/mLIR AW, =%
30 minZ JE #RHE 15 so A0l TG A A= 3 K AT
105 B0 BEM RE, M B M 11072 g/mL., 1x10°°
g/mL, 1x10* g/mL. 1x10° g/mL, 1x10° g/mL .
1x107 g/mL. 1x10° g/mLAI1x10° g/mLIIE &
o HL0.1 mLAG B A 13107 g/mL, 1x10™ g/mL
F1x10” g/mLIYFE i, 353500 A0 T = Ak
W R R IR P AR 5 . 2R R S AR
- T 5 77 35 R 8 A 4 W B i 1 T8 R )
L, KPR R SRR TR B SR AR T B g, B
FRUREE N30 °C, HFEMESN R FRBEA
TR B SF- T 45 952 24 h . BE IR EUIR F T B 5% L A
RS B ARSI T I G R 5L 4596 ho AR
Ja, FEEETAERLEAE S, K& REE
FH B2 Pl 2 2 03] A 2 B AR L 1Y) 36 8 B 3R A T
TR 2 F FHE 3R . 43R E R K 95 2 5 kA 4l
KRR AR o AR DAV 10 A KRR AE BEAT R 2B A 2
YeE B A T R T A R B R S0 AR 1 B
Fede b R T AR R A B R
WE R} 4 A T PDARN I G R 96 b, #E4 °C ¢
o Ji5h, ¥ B R MR EE T20% H i Az 2 b oK
Hr, —80 °CRARBI . Ii 1E 22 HIKe Dr o P& A 5 AH B
REE G SR RIS AL, TEAREE SRR B 30 °C, I
AR [B] A 240 PRI ERE TR 24 h, 25 196 ho
14 BTRERBHEYTFL

7 126 BRL T R A i A 328 PR K i i W P
LA T, ShEIELE R ME L HEEME
2EA S mLA PE B R R AR G AR 0 g
PO AL 5 A bR TR B VR AN BB A S mL Y
BB AR AR R T, TR LR
F%(30°C, 150 r/min, 24 h), fdi 55 3% W & fl vk B
IR 2513104 /mL (i BRI B0 2 30BE B 140,
e YR 7 445515 s TRABE T, PhBUG 1L
J B TR R B 22 [ R R i 359730 °C,
96 h), AT K5, FSmLJCH 4 Btk /K (0.85%)
BRI T R, RARGESSsE, MR
W, Ad AR T e B 3] 249 1 1084 /mL (Il BR 31 B0k 5
e T 0.

B A D T R R T T T T O S B AR
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B, BRI, IR 2 R B A
WAl o A U BRI 70 A0 K be S R BN, T BB VA
SURE S BRI B 35 R T I R R 3R A R R 3R
(30°C, 72h), ¥EFREEH G FEAR R~ RO & 7%
Ko B BOK At 7 W BB AR o A SRR VR R L
A 37 WK A B, U0 D92 TR Pk EL AT R AR R T Y
it 1.

1.5 1EERPERR A 1Tk

O T L PR e i 2 0y e I i 225 T e
T ML R AR, ZRAT AR LA 20 M A
MR T B, 1R TR R U 0k B R A
b, B IRE LSRN K B I AR T v
Ji] R 7 A 3 WK B, D) 2 2% Rk LA I i
IR Y fiE

1.6 BTEENMNE

Z: i MondalfllPati" Y 2 A 7 W15 S O
B, WVEME . 25 mLIGT# 0.85%4: B b /K |
i BASBF 5T 1.4 20 BRI AR 55 8 M-6 18 Fl 2 i . X
0.5 mL 78531 57 1 TR Al B 32 Pl T 2 A 50 mL%E
O AR 1 35 319250 mL= A b, 2091 T &R B2
JE20 °C., 25°C. 30°C. 35°C(pH 6), LI K K%
pH4. 5. 6. T(REE30 °C)KMFT, THEIR L35
F%(180 r/min, 24 h), B3N FAT. KR
45, 4348 t/min .0 10 min, 0.1 mL &R
CKLEE )M A 0.3 mL 1.0 %(w/v)H10.2 mol/LE iR 2%
PR E BSAH R pHIT BT R, 30 °C/K IR 1 30 min,
0 °CZ 1k 1, A2 mL 1 mg/mLAY 2R Il 5 25 1
W, 4348 t/min.0>10 min, HULLTE, A3
mL SDS- = ZBEMIR 5 W (1%1ISDS, 5% =2
Pt e ), i i R 3 1 DT UE 58 &V 5 N A1 mL
0.013% FeClLis i, 4366 112360 nmAb
I GAEL o X Al P W /K V8 K35 10 min i #H il
W WA TAT . BT RGNS )R FE
R AT, 1 minZKf# 1 umol B R JIr 7 22 4 ity
i, 8 OIS T RS T RALU,
17 HEEREENE

SR FH 8 B R i 2 12 000 e A R il 9 01,
FEm ARk s, 25 mLIEE0.85% L FIEh K, %
HEAIIF 5% 1420 BRI RS A M-6 R FP 2k . 0.5 mL
oA IR AT TR T B A T 6 A 50 mLES Rl {4
Wi HEM 250 mL=/MMrh, 200 T & B B
20°C. 25°C. 30°C. 35°C(pH 6), %&®EpH4. 5.

http://www.scxuebao.cn

6. 7(BE30°C), THEIK L H55%(180 r/min, 24 h),
BN AL FR3ASFAT . B4 S mL & BE 8000 r/minE
L5 min, HR0.5 mL [ %5 W CHLEE %) M A 1.5 mL
3.0 mmol/LAEEREN, A 1.5 mLAH I pH ) B R - Bk
FRENZZ PR, AHN A5 F A IR30 min, JIALS mL
10%[1) =/ LFRZAE U o B3 mL W A3 mL
W (6NH,S0, + WFEK : 2.5%4 R # -
10%Ve=1:2: 1 : )T AR EEAE2S min, &
HWEZEWR, WE660 nmib (ODE . X 18 41 1 F
W K KA 10 minfh R EGR o B> Ab BRI 34 F
15 o AR i ol 15 5 s o ol 286 ] B R R o ) Wl T
b, DN TR A S . A PR WS . AE
R 2T, BB B pmol JE AL T 75 22 (1)
fiff 12— 1AL U

1.8 EMEE

HAELEFEL FHS mLICTR 0.85%E B
ER KR M-6 1) 961 - DR T 4% IR B BE 97 56 LR ie
P NS N2 L R~ ANl S e S O R U
g, AR B, RE ST, 30°C
Rige5~7d, WEHETEEE

AR AEFET  Kaifb)s WIRPRTE2S °C
TREFRT do BT, PRI T 220K T 33
Ak, DAFLB A N B TR R
(Olympus IX51) M4, FFXTERAE . 7
A A5 P AR 25 A A T 0 4

SFAEMFEZ M-6F M IIDNAR
SLfFRIL S YIS FHITS1(TCCGTA
GGTGAACCTGCGG)HMITS4(TCCTCCGC
TTATTGATATGO)!"", ¥"Hi K Bt HITS1-5.88
rDNA-ITS2, PCRIKHZ H50 pL: k2 pL,
ITS1(25umol/L)FIITS4(25 pmol/L)41 pL,
dNTP(2.5 pmol/L) 4 pL, 10xBuffer(5Mg>")5 uL,
Taqfifi(5 U/uL) 0.5 uL, 3€7K36.5 uL, ¥ HEFE T
J: 95 °CHIAEMES min; 94 °CZE 11 min, 54 °C
iR k1 min, 72 °CHE# 1 min, 35PH§¥F; 72 °C
ZGEAM10 min, PCR™Y) EHELEA TAY TR (L
M)A BR A F S Ak 5 I o BT AR5 51 38 f NCBIM
U 4T Blastbb X .

& Ko &2 HI295 mLIGT# 0.85%4 #H
ER IR M-6174) 961 - DRI ¢ [R B i 3 R SR i e o
T, R B 2R 1< 10°4S i 1 /mL Y 7 T
W, H0.5 mLFE AR A AT B Fh 2645 50 mL
LR J2 219250 mL=fA¥ T, 7£84 hiy,
B 6 WA B 0 sl 8 A 7 vk U A BT AR RS IR
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WA R, T K FE 40 Uk 5 K 22 T80 °CHY
TRt REEE SR EE, B
B AT
1.9 HIFESH

K FHSPSS 16.0 for WindowsX} 52 56 i #i5 3: 47
HRR 200, HZEFDE, W HDuncanki: i
BT 2 E bR, BEFKFERNP<0.05, A EHE
YL B 45 E 1% (Mean+S . E. )R 7 o

2 SEEmEER

2.1 EMSBEM4L

gt sy aifl, ARTF109BRAE R, ARYE B
7 R IR A0) 25 S8 SE O AR R 3O R (BRI RR S S B TR

B). BEEERE 468K (MRS B FHBFY) FI 5 B 248k
(FR G5 B FBEM).
2.2 BT IIEERRE R A IR TF IR

B Lh 5T B 2 109RRTAI PR . R /K e i35 W
R YA AT 0 0 , 3RAS BB 05 /K M R T SR TR 1Y) PR
PR e LE R R B MR T R B R 3 A 27ThHR A
PRy AR E WK R, b ok AT . 1TRR B BE TR
FIARR R B B 77 O BE 35 95 38 oA 140K B Bk = A=
B K, HhorkdnE Sk E R Hid, &
BEM-6., M-3FIM-11] LA 23 BT MU R . 52
T4 17 DL b 4% B TR AR B o BT BB IR 7 A Y i
W R E AR, BOIE 2SR DL 3 b R
(Mean+S.E)E /R (F 1), K& B % B M-615H R i 1k
15 77 L 0 AL 1 1k % 7R 2 T K i B T RO R

® 1 BTERRERER T

Tab.1 Screening of tannic acid and phytic acid degradative microorganisms

i

B

. . H.Z.T./cm H.Z.P./cm . . H.Z.T./cm H.Z.P./cm
microorganisms microorganisms

Y-1 - 1.31+0.05 B-13 - 1.53+0.02
Y-3 - 1.44+0.08 B-17 - 2.06+0.02
Y-4 - 1.89+0.03 B-18 - 2.00+0.04
Y-9 - 1.54+0.02 B-20 - 2.47+0.04
Y-10 - 1.38+0.03 B-22 - 1.17+0.08
Y-13 - 1.65+0.05 B-23 - 1.87+0.06
Y-15 - 2.24+0.01 B-24 3.21+0.05 -
Y-18 - 0.87+0.02 B-27 - 1.42+0.03
Y-19 - 1.44+0.09 B-29 - 1.78+0.01
Y-22 - 1.61+0.05 B-31 - 0.76+0.05
Y-25 - 2.62+0.07 B-33 - 2.49+0.06
Y-26 - 0.65+0.03 B-35 - 2.23+0.02
Y-28 - 1.3240.02 B-39 - 1.75+0.02
Y-33 - 1.75+0.05 M-1 3.86+0.04 2.99+0.09
Y-34 - 0.94+0.07 M-2 3.94+0.01 -
Y-37 - 1.2140.03 M-3 4.00+0.06 2.91+0.02
Y-42 - 1.52+0.04 M-4 3.96+0.06 -
B-1 4.32+0.01 - M-5 4.76+0.03 -
B-2 4.00+0.12 - M-6 4.44+0.07 3.04+0.01
B-3 3.69+0.05 - M-8 3.85+0.04 -
B-7 3.63+0.01 - M-17 - 3.33+0.03
B-9 2.30+0.05 - M-24 4.02+0.05 -
B-10 1.49+0.03

W HZ T RN HARTE S 0 1% 97 5 b= 2R (MK s W B 4% HLZ.P 3R B ARTE R R OR e 3% 97 58 BB MUK sB WA B4R — Rk K

DUBWIRE . Hod P S Ebr e R R

Notes: H.Z.T.: Diameter of hydrolytic zone on tannic acid agar plates; H.Z.P.: Diameter of hydrolytic zone on phytic acid agar plates; —: No hydrolytic

zone was found. Data are showed as: Mean+S.E

http://www.scxuebao.cn
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M-6%f Al iR B 7 A 0 1) 4 i
23 RESEBETARLEREXEREM-6/7 2
TR FEER BEE S 8952 M

TER A KBRS, BEAE & BB 0 T &
(20~35°C), % BA M-6"= B il A 92 Bt 14 3% 1 1
IS THE SRR B E D) B M-/
T T IR PR il 175 T PAE K T U B 2R 30°C R A 3
fRE, S e T A R B AL B 4H (P<0.05), 435
}9(5.130.03 )U/mLF1(4.33£0.12) U/mL,

o
o

>
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-&--- A T tannase
& —— [HME phytase
20 25 30 35
I/ C
temperature
1 BSEABTIAERLBEENEHE
M-67= 5 T g 1B L B JE 1 RO 52110

Fig. 1 The effects of fermentative temperature on

<
o

B§v% J1/(U/mL)
enzyme activity
[\
[w]

tannase and phytase activities of

M-6 under submerged fermentation

24 BEXBTARLZBEpHNBREM-67~F

TR FNEES B E 1189 S M
RS REZT, BEE R BEpHAY T = (pH
4~7), B DA M-6)" BT il R R [l 1) 17 ) 3 4 ke
Tt Ja AR By e (812) . B3 R M-67 517 BTG )
TE & WepH oM S I8 B i 5 B (5.97+0.12) U/mL, &
0.35 ¢

0.30 |

e
)
o

I

— b

W e}
T T

M-6 BT /g
weight of fungus M-6

e

=)

0.05 |

1

]

— THER
phytase

tannaie

"

A J1/(U/mL)
enzyme activity
S AT

(=Nl = )

pH
2 BEERETAR%EpHX RHE
M-6/= 8 7 g FE BL B & RIS 00
Fig. 2 The effects of fermentative pH on tannase and

phytase activities of M-6 under submerged fermentation

T H A B4 (P<0.05) ., %5 B M-677 4 R i
16 JI1E A W pHoA S 35 31 i 5 {8 (4.47+0.03) U/mL,
= T A EEpHAR 740 #L4H (P<0.05), {H 5 % %
pH 64b HRZH 11 25 5K B 2 (P>0.05).

EEM-6RYE KHZk

B AR &, 0~30 W& B M-640 T 4=
KAEWH], 30~66 hitlt FA K g3 B, A Kk
BERA Wb, 66 him ik A fa s W (E3),

2.6 EEM-6HIESEME M ASFISERKS.8S
rDNANF 4R

TELLIRBR IR IR B AR L, R A M6V AR
K&t 553 dRIT R BN W B A E %, W2
ERAG, Bk BEERNEAER, &
PN TGS 32 7 DN B (8 7 ol € SRR 2R o A ) R
wHAN3~4 em, BGHMBEIHG, BELK,
Zorhl, WLIRHEAG, W2TT A/ T
KERBO, AFAEMT, AER.

TERBBET , M- E A7k BIR . 7

2.5

1 1 1 L |

0 1 1 1
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Fig. 3 Growth curve of M-6
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A S EERESG W, BURE . T RIKIE, /B
B AT RN R, s ERTFERIE .
A E DI RE , RDRS A

3 X M-6 T ¥ T8 28 S 96 45 R R AE i 0
g, M CHREEETM) @RE, 19790 K&
CH AR T 0 ) ( CRFP O 0 ) 5 4,
1980) 0] 5 K M-6 %8 5 N Pl %5 (Aspergillus
niger), P MASHIITSF 51 (UL B 5%) 347 Blastt
X, H5A. niger(GenBank % [ii 5 : JF838357.1)HY
LR H99%., AT AEMAT%FEB, B%
M-6h M A. niger, Fi3252f M 2+ 38 1 I
["J(Ascomycotina), ZZffi44(Hyphomycetes), #24
H (Moniliales). M E 1%} (Moniliaceae). %5 )&
(Aspergillus).

3 v

ARSI M E S U SR Y - HE v 4y B A5 5
L0 TR BR H , B 77 3 i DA AR 1Sy 148K (oMK 21 74
FNSKEEE ), 338 /0 Tl R A it v Wk 2 7k (6 bk 40
W VTRREERE R AR R 1) . ASLIess R, 3
THEMEAMER D, THEEH TRTEMYTE
09 38 Ak T B A — 28 AT LA B0 A 4 R
PR BACH =, B IS RE DY,
Gh, ARSI K PR R ORN A1 R BE S R BT, A
B ARSI R R UL RE A I i BT I R TR, XU
Y 200 T B A KT B 1) B it BE ) L B Uy T IR
B, X 5 Bhat PR HF S S5 LA . X0 RES
B HE R T A0 i RE b R R se  R & AE AE
FH . 1k IR T2 1 400 00 235 4 1) o 3 VL R )
[ ERTE I S

AHFFE B HM-6. M-3FIM-1HE0% 78 50T
IR I8 O 6 15 77 36 b P& Mo o 7 RV IR, B B
B K e P, EL D 5 M-677 £ 1 375 ) K fife Pl
FTEHEBEM-3FIM-1, Bradoogs" fIPandeyd "4k
T, P R AR BT RRE R O 1 95 3 Y s
K Sk BEL R /N, 5 TR R 7 AR B T T R A TR
(R RE 1 A AR SR B IE A G . PRk, AR S 56 v 0
PERN A FE HIM-6 . M-3FIM-13%F 87 FIRE R 41 A 7R
SER 1) 3 AR AL L G v R R M-67 BT il RAR PR
it (4 B8 71 B AR T H B M-3FIM-1, X 545080 %
T [ 25 R B oT 4 SR ALY, e S K e Ak
T, 2Bl R M6 XUIG SRR v B R TR 1Y) %
RE N B W EN T EHEEM- 15 AL H M, X thfE—

EFEHE 19 IE T Bhat™ I Shieh® i B 5E 45 1, H
T 20 0% 90 A 8 PR AR R 4 o BB 0 1 R
KL ihd, a5 W ) B 7 I R AR 2 B 1
TESIA fom i 14 o

AR KR, ERESRBEFRMET, KEER
JE RN pHL, 35 532 M S8 i 2 M-6 ™ BR. 7 i R AL 12 6 17%)
W71, WA R BER B FpHAY T, M-67" BT fify
FIFE PR B 15 1 2 e A m G R, X5
A S 7 L [ S R T F Y 4 AR AP0, ARSI
KL, MR K30 °CHY, B HM-6 24 ok
(1 77 B 7 il P R BTG ) o X SRR AR Ui
L BRI R i B A AT B e i TR RIRREL 2 o5 it o
1) e R & TR B8 (R ATE 98 & SR AL 1, SR, AR
S Y[ S R WA B, M6 fif UL R
R BRL 7 FIAE 2 1) A A R U & T Ui BE R 25 °CBY,
WA T A I 5 v e 30 1 T A I o A e T L
30°C, XAJREER N, TR KWLy,
AW G B o A R s B, TR Y R
R, FEEVEEDIEEG B, EEET
T v Rk 4 AT 4 0 S I Dk 2 o A B B LA
T, 33X ] DL 7 B T 11 25 R W A 2R 1 k16 T
FE o P, R A A T R AR e R IR R 25 °C
B AS R WS IR K W IR B30 oCRE AR, (H &
REE—ERME, REARRMRESH S, IF
e 2435 B B TR M-6 0] A iR B T 1) e 1) A T ik
JEP AR LB, TERS KRBT, B
pH1E Jy 5B, %5 T M-6 A fie KA 7 577 i A1 A
% Wit 75 77 . X 5 BatrafllSaxenal'?!, Mondal#ll
Pati" | Mondal&& L) J I B S5 BT B 77 [ i
FRIVREL 1% o3 ik T 1) e 1 T pHIR 0 52 45 SR A — 3K
AR, ASLgns RS LR R b LB, &
T M-6TE [ 285 5 W A5 A1 1 I8 i AUAG SR p v B 7 F1
FE PR 10 B R W pH oM 6, W 5 T ASHIE 98 & B 19
BEMRMAELREEPH, XA R EH THAMERE
ZM SRR T, A KA 2R & pHM
AR = W Re ), (0 EAR R AN, A
ek — LIRS

SR R =T B, BEM-6
F B EEA niger. BMMEEAATEAHRGER,
WZZIRGIE N, A+ SR, T Tl E%
o, B Z N T W Wl g, A
W L BM-6 ] 2, S A A TS p v 2 B
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Screening and identification of tannic acid and phytic acid degradative
microorganisms from soil and the submerged fermentation study

WANG Xiaodong, HU Haibin, MAI Kangsen, ZHANG Yanjiao ",
XU Wei, Al Qinghui, ZHANG Wenbing

(Key Laboratory of Aquaculture Nutrition and Feed, Ministry of Agriculture, and the Key Laboratory of Mariculture
(Ocean University of China), Ministry of Education, Qingdao 266003, China)

Abstract: Tannic acid and phytic acid are two important anti-nutritional factors that limit the utilization of plant
ingredients in aqua-feed industry. Enrichment-culture technique was used to isolate, screen and identify the
efficient microorganisms from soil which could degrade both tannic acid and phytic acid. In this study, 109
microorganisms were isolated, of which 27 isolates could degrade phytic acid and 14 isolates exhibited tannic acid
degradation potential. Among these isolates, fungi M-6, M-3 and M-1 degraded both tannic acid and phytic acid,
of which fungus M-6 possessed higher degradative capacity than fungi M-3 and M-1. With the increase of
fermentative temperature (20 °C~35 °C), the activities of tannase and phylase produced by fungus M-6 in
submerged fermentation both showed a firstly-increase-and-then-decrease trend, with the highest activities
observed at 30 °C (P<0.05). With the increase of fermentative pH (4~7), the activities of tannase and phylase of
fungus M-6 in submerged fermentation both firstly increased and then decreased (P<0.05). The activity of tannase
from pH 5 treatment was significantly higher than other groups (P<0.05), the activity of phylase from pH 5 group
was significantly higher than pH 4 and 7 groups (P<0.05), but the difference was not significant compared with pH
6 (P<0.05). The isolate fungus M-6 was characterized as Aspergillus niger, supported by the morphologic
taxonomy as well as the sequences of the ITS1-5.8S-ITS2 ribosomal DNA region. Therefore, fungi M-6, M-3 and
M-1 could degrade both tannic acid and phytic acid. The optimum fermentative temperature for fungus M-6 was
30 °C and the optimum fermentative pH was 5, under submerged fermentation.
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* B3R

il B M-6(Aspergillus niger)5.8S rDNAIN ¥ P 2 45

GGGACTGCGGAAGGATCATTACCGAGTGCGGGTCCTTTGGGCCCAACCTCCCATCCGTGTCTATTATACCCTGTTGCTTCGGCGGGC
CCGCCGCTTGTCGGCCGCCGGGGGGGCGCCTTTGCCCCCCGGGCCCGTGCCCGCCGGAGACCCCAACACGAACACTGTCTGAAAGCGTG
CAGTCTGAGTTGATTGAATGCAATCAGTTAAAACTTTCAACAATGGATCTCTTGGTTCCGGCATCGATGAAGAACGCAGCGAAATGCGAT
AACTAATGTGAATTGCAGAATTCAGTGAATCATCGAGTCTTTGAACGCACATTGCGCCCCCTGGTATTCCGGGGGGCATGCCTGTCCGAG
CGTCATTGCTGCCCTCAAGCCCGGCTTGTGTGTTGGGTCGCCGTCCCCCTCTCCGGGGGGACGGGCCCGAAAGGCAGCGGCGGCACCGCG
TCCGATCCTCGAGCGTATGGGGCTTTGTCACATGCTCTGTAGGATTGGCCGGCGCCTGCCGACGTTTTCCAACCATTTTTTCCAGGTTGAC
CTCGGATCAGGTAGGGATACCCGCTGAACTTAAGCATATCAATAAGGCCGGAGGAA
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