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Identification of Soybean

Abstract: Bioinformatics analysis were conducted on the structure of soybean GmCAT4 protein, which encoded 492 amino
acids. The molecular weight of the enzyme was 56.7 kD, and the pl was 6. 80,the secondary and tertiary structures of the pro-
tein were predicted. After digested by both enzymes from pMD19-T-GmCAT4 ,the target gene was inserted into expression vec-
tor pPIC9K , and the yease strain Pichia pastoris was transformed by electrophoration with pPICOK-GmCAT4. Tt was confirmed
that soybean GmCAT4 gene was integrated into the yeast genome by PCR. After 96 h induction by methanol, the proteins in su-
pernatant and cell lysates were measured by SDS-PAGE, and the activity of the crude liquid enzyme from the supernatant
reached 124.3 kU-L™". The transgene yeast strengthened its ability of salt and hydrogen peroxide tolerance.
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1.1.3 &AL 10 x YNB(13. 4% [+ 45
J5) 1M 13.4 ¢ YNB T 100 mL sk o, 3 DR B,
ME YNB 5 i, /£ T 4°C, 500 x P&
(0.02% ) : ¥%5f# 20 mg =92 T 100 mL /K 1, 3 9
FRTA, BT 4°C, 100 x H(0. 4% H 24 ) : % %
400 mg L-ZH4#F 100 mL 7K /1, fiK F 50°C fin i L)
PR, T UEERTA . 10 x M(5% W) ;1R & 5 mL I
B2 5 95 mL K, i EBRTE . YPD 35555k . 1% bk 4
WY, 2% IR EE 1 R, 2% A 25 0 . MM ] {4 855 5 2
1.34% YNB,0.000 04% A=) % ,0.05% HE,1. 5%
TS s MD [E &R 3. 1. 34% YNB,0. 000 04% =4
R 2% WA, 1. 5% Bilg. HEFR5E BMGY ; k)4
B 1%, % (W 2%, YNB 1.34% , 1 ¥ &
0.000 04% , Hih 0.5% , (pH6.0)0. Imol - L™ B iR
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F A H I, el 55 BMGY A ]
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1.2.1  R&xHEAhehE HARLEEHEMN
pMD19-T-GmCAT4 #Z A& F1 pPICIK 435 EcoR T Al
Not T WUYIAb P, S8 J5 FHl TADNA 3% £2[i§ 16°C % 2
3 h, PR AL K AT B DHS o J8% 32 25 40 g, 3 1
Kan* (50 mg-L™") Hi PGk P e b, SEEUTRL, £
EcoR 1 F11 Not 1 X EG VIS UE )G , 4k 5t =& s
B8 w1, #5301 46 AR B 241 J50k7 pPICOK-Gm-
CAT4,
1.2.2 ®BEmpeeyssiife it il & B GSI1S
W2 2S5 20 L, 340 pPICOK-GmCAT4 i Sal 1 4]
LR AR A R A AL T B GST1S ¥ 4li b 171 i 1 28 1
ZARFN 80 WL Bz A A0 LA B AR TR IR S)  AE L R
1 500 V HifH 400 Q  HL % 25 va\ﬂﬂ‘(Yq:‘Hﬂ'l‘ETJ 10 ms
P T AT SL . FEALSE MU TR AR FE MD 3555
FEOPAH, 7E 30C K R R EH B T H B, A
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1.2.3 B#440F PCR #%m  R#E GenBank ik
it EALE L GmCATA ) ¢cDNA JF %1 ( Photozome
FH 5 Glyma04g01920, #1] F & ff Primer Premi-
er5. 0 Wit MG, 51 5" 5 EcoR 1 fiff
VI AL, 3 i A Nov T BEYIN A, 5190750 53 50 -

P1:GAATTCATGGATCCCTACAAGCACCGG;

P2 : GCGGCCGCTTAAATATTTGGCCTCGTG ;

(R4 > BR 1 9 DD i ) D7 55) , A A
FYLERAK pPICOK-GmCATA (1) GS115 BeRk 20k I
THWC N, H Tag B#E4T PCR 473, PCR J2 i 44
Z 4 F:10 x PCR Buffer 2. 5 pL, dNTP (2. 5

mmol+L™" mix) 2 pL, Pl 5]# 0.5 uL, P2 5|4
0.5 pL, &z 1 pl;TagDNA polymerase(5 U+pL™")
0.5 pL;ddH,0 13 pL; 2 i 7 ¥ K 94°C/5 min,
94°C /40 s,55°C /40 s,72°C/2 min,25 MEFF,72C
FEAR 7 min, V5 HE B PCR O =947 HL ik
G307 o

1.2.4 WrkeyiFFEE ZMEKT 25 mL BM-
GY £:3:3L19 250 mL #2)i+, F 28°C ,250 r+min '
RHEFR % ODgyy =2~6(16~18 h) ,5 000 r+min ™' B.L»
AR TEAAR, I BMMY F B4, fili ODgy =1.0 A7,
B AT R HECE T 500 mL YRR P, iE T
28°C,250 remin ' fYFE IR b AkLEAE K AERE 24 b1
ARSI K P B 2R 0. 5% , i 3 1%
7% 96 h J5HUEE 53T .
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0.01 mol-L™" H,0, i YPD fy#% 35 3L rh 8% 55, 5519
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98.4% ,GmCAT1/2 F1 GmCAT5 [R5tk T8 K, N
86.2% , 4 ™M C ;484 ~486 fif S(H/R/K) L &
BR8] g 3k 48 A 0 il A 1) BB [6] 45 5 ( peroxisomal
targeting singnal , PTS1) , 7£ 5 5] |- i 480 ~ 482 v &
AFEAE QKT Z EE R 751, Al e 5 PTSI (1) Z (A 11
4K, i EWAE B, GmCATA B K %
fh 492 DNE LR, KB Iy T i 2074 56.7 kD [y
I, 1% 86 A 3 A 25 H 5 24 R6. 80, 4k ot
Bi,GmCAT4 47 28. 86% o W2JiE, 16. 87% B}
J.,8.74% B-5% f1, 45. 53% & L & ihs A A
SMART 7E£k4x{4 (http :/smart. embl-heidel-berg. de/ )
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Fig.1 Alignment of amino acid sequence from soybean catalase family

X GmCAT4 PATEER BT, AR R HEHFH 2.2 RIEHEHAE
LT 384 MNEAEIR Y S AL A B A5 F R C g WA A HEA) pmd19-t-gmeard FURERAA L,
69 IR A i AL SRR S SO A A Gl I EcoRIFT Not IXUEVIR 7 125:3R4% GmCAT4 ) cDNA
i SWISS-MODEL 7R, Bl & /Y =i 4544, A
P2 AT i 8 1 BE e A A 3 A Bl
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| AL Tt 52 : EcoR THN Not TR pPICIK-GmCAT4,
1:DNA Marker;2:Recombinant vectors pPICOK-GmCAT4 digestion
with EcoR I and Not 1.
B3 EAHEHEYIRIE
2 GmCAT4 =42 Fig.3 Identification of recombinant expression vectors
Fig.2 3-D structure of GmCAT4 by restriction enzyme digestion
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B, AT SR S Dk 2 [l BRIV A 1500
bp ZE47 AR Fr B, i AFRIR AR pPICOK, Z4d 3%
P AL IOTT R 55 20 B, 4845 5 41 34K pPICIK-
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Fig.4 The sequence analysis of part of the GmCAT4 5’ and 3’
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Fig.5 Identification of pPICOK-GmCAT4
yeast transformant by PCR
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Fig.6 SDS-PAGE analysis of the

culture supernatant
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185 AR E A F it ;2 . pPIC9K ;3 ~ 7 pPICIK-GmCATA4 ,
1 : Protein standar Marker;2 : pPIC9K ;3-7 : pPICOK-GmCATA.
7 MM ZE B SDS-PAGE Bk
Fig.7 SDS-PAGE analysis of the

yease cell lysates
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AR B B A T I PN AR AT AT, RO 4 AT
PRIEMIN 3R T B 2 1, B0 P v A (E RE
1ok, R AT TN RIA (K 7).
2.5 FiEEAMFEEMTIES T

FH BMMY B350 S 5 52 B4 96 h )5, Bl
B0, HE AT A 06 P 0, &5 SR X IR GS115-
pPICOK FYSHFRMAR [ I8 AKG I (1 1l 4 375 1, 1 20
T GS115-pPICOK-GmCATA () |34 B A B 5B 1Y 5 4
PRGBS R 124.3 KU-L™',
T W9 KR T GmCATA 1y 335 % B BE TR £ F
H, 0, Jilh3f (1452 ) , Bk B0 IR B A1 0 201 P B D % 43 i1)
FEN BMMY WA B R B i 0 95 SRR G 12 3 &
1.0 mol-L""NaC1 #10.01 mol-L™"f#§ H,0, ¥y YPD
(G bR, AR 1 ATLLA Hh, NaCl #il H,0,
o3 P A5 e g AR A, 220 48 A1 T2 h R EE
T A K I R ) e R, R A A
SRIRIEE R 2.2 12,97 4,96 h J5 W& 25 9 45
/N MITEE S H,0, Whid iy, EAH A TE 48 h i (13
FEEH X IR 2.3 15, Z e A T —2L,

F1 FEIEF EIEREEFE (0D, ) BRI

Table 1 The effect of different treatment methods on the growth of P. pastoris
24 A 0.490 0.076 0.230
B 0.494 0.081 0.232
48 A 12.480 0.167 0.290
B 12.510 0.366 0.667
72 A 12.720 2.760 12.230
B 12.870 8.210 12.290
96 A 12.850 9.760 12.610
B 13.000 11.500 12.750

A:GS115-pPIC9K ; B: GS115-pPICOK-GmCATA.

3 3 #

I 20 B Ao 4R A ST e 245 4 Kl 43 R PR ) g
CAT ( Mon-functional catalase I¥, Typical catalase) XX
IjfE CAT ( Catalase-peroxidase ) Fll4% CAT ( Mn-cata-

lasee) , HorP LI AERY CAT B93> F84 50 ~ 70 kDa,
HAT 4 AR L B 54, 454 3 5 A — I 2L
RAAE . AR I A R LA Y, R S 4R U il
GmCAT4 731-H 70 57 kD, (&% A Z 45, & T
PORen it AL S B SR A I B R, A
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